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 anly one or more of the volumes,
Should you wish to obtain any volumes not in your possession, please write
to Mullard Central Technical Services for subscription terms, quoting the
serial number of your existing Handbook.

KEEPING THE HANDBOOK 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 correct 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
Handhook congested with out-of-date information.

We occasionally receive letters from Handbook subscribers who have aillowed
their Handbooks to become disorganised, asking whether they may return
them to us to be made up to date. Please note that we cannot uridertake
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:
Mullard Limited,
Central Technical Services,
Mullard House,
Torrington Place,
London, W.C.1.

When writing, please quote the SERIAL NUMBER which is given on the
introduction page of each Handbook. This number links up with our records
and mailing system, and is repeated in the address on every set of supple-
mentary sheets issued. By quoting this number you will save us a great deal
of work and avoid delays in answering your letters,
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TECHNICAL HANDBOOK SERVICE
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME TWO

This index in alphabetical sequence includes only those Mullard Receiving and
Amplifying Valves and Cathode Ray Tubes which, while not recommended far
use in new equipment, are still available for maintaining existing apparatus.

The issue number or date given against each type shows the Jatest information
available, and should correspond to that given on the data sheet at the bottom

left-hand corner of each page.

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

Sept 67  Preface Receiving and Amplifying

Oct 67 General Index Yol. 2 3 Valves (Maintenance Types)—contd.

Receiving and Amplifying Sept 60 E182CC D1-D2

Valves (Maintenance Types) Oct 59 " D3

2 AZN 2 Qct 59 " C1-C2

Apr 60 CCH35 D1 July 64 " C3-C4

3 DAFA 4 QOct 63 E186F Dt-D4

Sept 61 DAF9 D1-D3 Qct 63 " C1

1 DCC90 2 Feb 63 E188CC D1-D4

1 DF9t 2 July 64 " Ci-Cé

DF96 2 Oct 63 E280F D1-D2

3 DK% 4 Jan 64 " D3

Feb 60 DK92 D1-D2 July 63  E288CC D1-D2

2 DK% 2 4 EAT7é 2

2  DL92 4 2 EAF42 2

2 DL94 4 2 EBC33 2

Sept 61 DL D1-D3 Nov 38  EBC41 1

2 DM70 4 2 EBF80 4

Apr 59 EBOCC D1-D4 ﬁr :i ng g:-g§

uly -

Mar 61  E8OF D1-D2 lune &1 EC90 D1-D2

Apr 59 . D3 1 juy 61 ECor D1-D2

Sept 62  ESOL D1-D4 4 ECCR2 2

Dec 58 E83F D1-D3 1 ECcCn 2

Sept 59 ESOCC D1-D3 1 ECC35 2

Apr 5% E9NCC D1-D3 1 ECCs4 4

Dec 65 E130L Dt1-D3 May 62 ECCBS D1-D2

Dec 65 " C1-Cé Juty 61 ECC91 D1-D2

Mar 60 E180CC D1-D3 Nov 62 ECC189 D1-D2

(A
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Mullard Technical Handbook
GENERAL INDEX TO VOLUME TWO

Issue No.  Type Pages Issue No, Type Pages
or Date No. or Date No.

Receiving and Amplifying Receiving and Amplifying
Valves{Maintenance Types)—contd. VYatves (Maintenance Types}—contd.
May 60 ECH35 D1-D3 May 62 EL% D1-D4
2 ECH#2 4 May 62 ., C1-C9
Dec 45 ECHS1 D1-D4 Feb 60 EL821 D1-D2
Dec 65 " c1-c12 Feb 64 ELB22 D1-D2
1  ECLS83 4 2 EM34 2
EF36 (obsolete) _ May 62 EM8g4 D1-D2
Dec 38 {er7a 2 Nov 58 .. c1
Feb 60 34 Evst 5
May 60 EF39 D1-D2 3 Eved 8
Dec 58 { EFay 2 3 £Z35 2
Dec 58 EFS0 2 Nov 36  EZ40 D1
1 EFS5 2 2 EZ#H 2
Mar 60 EF83 D1-p2 | Aug 3% EZ81 ©1-D2
Feb 60 EFg9 D1-D2 || Ave * . ¢1-Co
Feb 60 .. C1-Cé 2 GZI30 2
Mar 61  EF97 D1-D2 2 Gz 2
July 60 EF98 D1-D3 1 Gz3 2
May 62 EH90 D1-D2 2 GZn 6
May 62 . C1-CB Oct 58 GZ37 Di-D2
2 EL33 2 June 60 MB080 D1-Dé
Jan 64 EL34 D1-D2 June 60  M8081 D1-Dé
Apr 62 " D3-D4 May 62 M8082 D1-D2
Jan &0 » D5 Apl’ &0 ' D3-Dé
lan 60, cl-c14 || My 62 . C1-C9
4 EL37 4 Apr 60  M8OH D1-D4
3 EL38 4 Sept 59 " C1-Ce
2 EL4t 4 June 60 M8212 D1-Dé
Dec 58 EL42 1 May 66 .. 1
3 ELst 2 May 62 M8248 D1-Dé
Jan 64 EL84 D1-D2 1 PABCB0 !
Feb 61 . 03-D4 July 63 PC97 D1-D2
Feb 61 C1-C16 2 PCCB4 4
Aug 64 c17-c18 1 PCLS3 4
2  ELBS 4 Aug 60 PLBM Dt-D2
Oct 60 ELB6 D1-D32 2 PLe2 2

3
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME TWO
Issue No.  Type Pages Issue No.  Type Pages
or Date No. or Date No.
Receiving and Amplifying Cathode Ray Tubes
Valves (Maintenance Types)—contd. (Maintenance Types)—contd.
May 62 PY33 D1-D2 Aug 60 AW43-88 D1-D4
Mar 60 PY82 D1-D2 Aug 60 AW43-89 D1-D4
2 UAF42 2 Feb 62 AW47-91 D1-D4
Dec 58 8}2?:141 2 1 AWS3-B80 4
Aug 60 AWS53-88 D1-D+4
1 uBcss 4l Aug 60 Aws389 D1-D4
2 UBFBO 4 Jr BE
2 UCH42 4 Sept 67 ¢ D13-1951 D1-D5
1A UCL83 1-2 1 st
1 " 34
2 UR# 2 J’ gEH
3 uL4t 2 Sept 67 3 D13-21 -y D1-Dé
2 UTH 2 L GP
Dec 65  YL1000 D1-D7 DB7-5
Dec 65 .. C1-Cé MR 2
1  6ALS 3 DB7—6
1 euUs 4 4 { DG7-6 2
Apr 61 5636 D1-Dé DP7-6
Apr 61 5718 D1-Dé o 60 3311%—_7;88 D1-D5
ec -
Apr 61 5899 D1-Dé | DP10-78
Apr 61 5902 D1-Dé Dec 60 c1-C3
Dec 65 6080 D1-D3 Mar 59 DG7-36 D$-D2
Dec 65 ., <1 Mar 59 ., C1-C3
Mar 61 6205 D1-Dé Oct 59 DG13-34 D1-D3
Cathode Ray Tubes DH13-78 |
{Maintenance Types) Dec 60 DN13-78 D1-D4
Jan 64  AW21-11 D1-Dé Aug 67 MW43-69Z D1-D3
lan 64 C1-C2 Aug 67 MWwW43-80Z D1-D4
Aug 67  AW3e-20Z Dt1-D3 1 MW53-20 4
Aug 67  AW43-80Z D1-D3 Jan 6% MW53-80 D1-D4
(i
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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.

6U8

HEATER
Vi 6.3 v
la 450 mA
MOUNTING POSITION Any
CAPACITANCES
Shielded Unshieided
Cap_ut 0.018 0.07 pF
Cap.gt 0.0035 0.008 pF
Cep..at 0.1 0.11 pF
Cap-gt 0.0025 0.003 pF
Pentode section
Ca_g1 =2 0.006 < 0.01 pF
Cin 5.0 5.0 pF
Couy 35 2.6 pF
Ckn_h 30 3.0 pF
Triode section
Ca kb 1.0 0.4 pF
Cg_kh 2.5 2.5 PF
Ca g 1.8 1.8 pF
Skt & 30 3.0 pF
CHARACTERISTICS
Pentode section
Yy 250 v
Vo 110 v
Iy 10 mA
foz 35 mA
Va1 -0.9 v
gm 5.2 mAV
ry 400 393
Agl-g2 35
Ve (o - 10uA) -10 v
Triode section
Va 150 A
Ly 18 mA
Yy -1.0 v
gm 8.5 mAjvY
n 4
re 5.0 k(2
(O
m 6UB 105841
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6U8 TRIODE PENTODE
Combined triode and high slape r.f. pentode with

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

TYPICAL OPERATING CONDITIONS

As a frequency changer

Ya 170 200 250 v
Rgz 30 45 70 ki)
Ra1 1.0 1.0 1.0 M
Yo 0 0 0 A
Iy 4.7 4.9 5.2 mA
g 20 1.9 19 mA
Voserr.m.s.) 10 3.0 3.0 \"
Iyt 37 37 37 A
gc 1.65 18 19 mANV

Triode section as an oscillator

Vi 170 200 250 v
Ra 20 20 pid) kQ
Rg_x 20 20 20 k(2
la 33 41 57  mA
fe 160 160 160 uh
VYoser.m.s.) 3.0 3.0 3.0 v
gm (eff.) 2.8 32 4.0 mA/V

LIMITING VALUES

Pentode section

Ve, Max. 550 Y
¥V, max. 300 A4
Pa Max. 18 w
Vgg(b, max. 550 v
Vg max. 300 A
Pg2 Max, 500 mwy
e max. 20 mA
Rg1_yx max. 1.0 MG
Vo (g = +0.3pA) -1.3 v
Vy_x max. (cathode negative} 90 v
Vi_k max. {cathode positive) 90 v
Triode section
Vi) max, 350 v
Va max. 300 v
pa Max. . 2.7 A%
I, max. 20 mA
Rg_x max. 1.0 MO
Vy_x max. (cathode negative) 90 v
Vy_k max. {cathode positive) 90 v
Ry_x max. 20 k(2
(R
[Mullard|
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TRIODE PENTODE 6U8
Combined triode and high slape r.f. peatode with

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

-
ap ot _Lﬁ._
E b3
92— 9t Ee
91 \ o
-
kp,g3.5s h h kt
™
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6U8 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 6U8
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily intended for use as g
frequency changer at frequencies up to 220Mc/s.
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6U8 TRIODE PENTODE
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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PERFORMANCE <CURVES FOR USE AS A FREQUENCY CHANGER
Yg == Vi, = 250V

(R
ISSUE 1 S 608 1058-6




TRIODE PENTODE 6"8
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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PERFORMANCE CURVES FOR USE AS A FREQUENCY CHANGER
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6U8

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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PERFORMANCE CURVES FOR USE AS A FREQUENCY CHANGER
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FULL-WAVE RECTIFIER

Directly heated power rectifier for
a.c. mains-operated equipment.

AZ3I]

FILAMENT

k

LIMITING VALUES
2 x 500 2400

Va I.m.s,, Max,
lout max., 60 75
C max. 60 60

4.0 v

1.1 A
2300 v
100 mA
60 uF

46 mm.
MAX

a a
OCTAL BASE
f f
[ )
[Mullard]|
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FULL-WAVE RECTIFIER
AZ 3 | Directly heated power rectifier for

a.c. mains-cherated equipment,

BT AZ31
T T T T rid LLLLT
500-0-500V ]
Too i R-IEFFECTIVE REBISTANCE g
OF TRANSFORMER SECONDARY. H
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e
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- T T T 100,
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RECTIFIED OUTPUT CURRENT m

RECTIFIER CHARACTERISTICS
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TRIODE HEXODE

Triode hexode for use as frequency changer. The
hexode section is designed for operation with a.g.c.

CCH35

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

in
Yy

CHARACTERISTICS

200 mA
7.0 v

For characteristics, curves and operating conditions, see data for type

ECH35.

Except for the heater voltage and current, the ECH35 and CCH35 are
identical.

g

92494 94,93
M
9294 — ] o ©© @@ )
o Q
gi h © @
o0 h
M K
Octal base

APRIL 1960 (1) S

b SO max — ==

Q0 mox ————————————am

Y

3 Ormox—e=|
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MINIATURE DIODE PENTODE DAF9|

Short grid-base pentode, particularly
suitable for a.f, voltage amplification,
combined with a single diode.

FILAMENT
Suitable for d.c. operation only,

Yr
It

CAPACITANCES (measured without external shield)

Ca_gl
Cin
Cout
Cad-all

CHARACTERISTICS
Pentode section

Va 67.5
Ve, 7.5
b 16
las 0.4
vu 628

g 600

Uglge 13.5

Dicde section

90

90
7
0.63

720
500
13.5

» <

The diode anode is focated at the negative end of the filament,

LIMITING VALUES

Pentode Section

Va max,
Pa Max.
Vg, max.
Pgs Max.
Vg1 max,
|} max.
*Rg1_t max.

5
.0

* Rgi_r max,==22M(} if grid current biasing is employed.

\'4
mw
\'4
mvy
\'4

mA
M)

This valve can be used without special precautions against micro—
phany in circuits in which the input voltage, V5, is not less than
40mV for an output of 50mW from the output stage.

Diode section

© P.LVY. max. 100 v
laq max. 0.2 mA
jad (pk) Max. 1.2 mA

N
Mullaxd
DAF %1 2591
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DAF?1

MINIATURE DIODE -PENTODE

Short grid-base pentode, “particularly
suitable for a.f. veltage amplification,
combined with a single diode.

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.

AMPLIFIER, CONNECTED AS PENTODE. (Vau=0).
Ve Ra la Rz: Ig: Your Vout Drot \éu_t: VYour* R‘l“
V) (M) @A) M) BA) Vi (Vrwma) (B) VYm o (Vema) (M)
90 027 220 1.0 6% 49 4.9 0.8 424 14.4 0.47
90 027 20 10 &1 60 6.0 1.4 515 17.5 1.0
90 027 220 1.0 61 &9 69 2.0 589 20.0 4.7
90 0.47 130 18 36 66.5 6.65 1.7 59 16.5 1.0
9 047 130 18 36 835 8.35 31 725 20.3 47
% 047 130 18 36 &7 8.7 35 75 210 10
% 10 65 39 187 9N 9.0 3.0 B4 151 2.2
90 1.0 65 3.9 18.7 104 10.4 33 98 17.4 4.7
20 1.0 65 3.9 187 110 11.0 36 1035 176 10
67.5 027 145 10 4 M 4.1 1.8 379 9.85  0.47
67.5 027 145 10 4 50 5.0 1.3 45 12,6 1.0
675 027 145 1.0 # 57 5.7 1.6 506 15.2 4.7
67.5 047 87 18 25 55 55 1.7 496 10.4 1.0
675 047 87 18 25 68 6.8 2.0 603 13.9 47
&5 047 87 18 25 70 7.0 21 618 148 10
675 1.0 45 39 13 Ik 71 23 668 10.0 22
67.5 1.0 45 39 13 82 8.2 25 753 12.8 47
67.5 1.0 45 39 13 86.5 8.65 27 788 13.4 10
45 027 80 10 232 3 1.55 21 304 3.95 0.47
45 027 80 1.0 232 388 1.94 1.9 353 6.0 1.0
45 027 80 1.0 232 45 2,25 1.2 397 7.55 47
45 047 50 18 146 43 215 10 M6 5.0 1.0
45 047 50 18 146 55 275 1.7 493 74 47
45 047 50 1.8 146 57 2.85 1.6 506 76 10
45 1.0 25 39 7.7 56 28 29 56 5.6 22
45 1.0 25 39 7.7 65 3.25 24 59 6.5 4.7
45 1.0 25 39 7.7 70 35 20 627 69 10

* Diot=5%-

=+ Grid resistor of following valve.

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.

AMPLIFIER, CONNECTED AS TRIODE. (g, to a).

Y Ra la Yaut Vout Do Rg:*

v)  (kQ) (mA) Vi (Vrmae) (%) (MOQ)

90 220 025 1.0 5 1.0 0.68

90 470 013 115 5 08 1.5

* Grid resistor of following valve.

(Y

ISSUE 3 %m DAF 91 259-2



MINIATURE DIODE PENTODE DAF9I

Short grid-base pentode, particularly
suitable for a.f. voltage amplification,
combined with a single diode.

19 mmrmnax
a
:
E| E
€
92 E £
9 N g
B7G BASE - 1
1+ 9, R
)
m DAF 9% 259-3
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DA_F9 I MINIATURE DIODE PENTODE

Short grid-base pentode, particularly
suitable for a.f. voltage amplification,
combined with a single diode.
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ANODE CURRENT PLOTTED AGAINST ANCDE YOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER
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DIODE A.F. PENTODE DAF96
Short grid-base pentode, suitable for a.f. wvoltage

amplification in battery operated receivers, combined
with a single diode,

FILAMENT
Suitable for d.c. operation from a series or parallel supply.
Series Parallef
Y 1.3 1.4 v
I 24 25 mA
CAPACITANCES (measured without external shield)
Ca- gl < 0.3 pF
Cin 18 PF
Com 2.5
Gl alt 11 PF
Cad ap = 0.9 pF
Ca g1 .03 PF
CHARACTERISTICS
Pentode section
Va 67.5 v
Voo 67.5 v
ly 170 A
Igz 55 EJ.A
Vet -1.5 A
Zm 170 pAgv
Hgl- p2 16
Vgl max. ('gl = +0.3|}.A) Q v

Diode section
The diode anode is located at the negative end of the filament.

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER

Pentode connection

Source
Vy* R, R;:E** Rgl imPedance Rul*** I Vr)ul Vuul Dy
0 B0 M) M) D MY WA Ty ) o)
B85 1.0 2.7 10 [ 1.0 85 55 5.0 2.5
85 1.0 2, 10 470 1.0 a5 50 5.0 25
85 1.0 2.7 10 0 2.0 85 65 5.0 2.0
85 1.0 2.7 10 470 2.0 85 60 5.0 2.5
64 1.0 27 10 0 1.0 60 45 5.0 4.0
64 1.0 27 10 470 1.0 60 40 5.0 4.0
64 1.0 27 10 0 2.0 60 57 5.0 3.5
64 1.0 27 10 470 2.0 &0 52 5.0 3.5

*Based on line voltages of 67.5 and 90V decreased by the negative bias for the
output valve.

**Rga by-passed to earth by 0.47uF capacitor.

**¥*Grid resistor of following valve.

A
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DAF96 DIODE A.F. PENTODE

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER

Triode connection (g3 to a)

Source
Vi Re Rg1 impedance Ryi** T Vout Your Do
(¥) (M) M) (MY (MDY (A) Vo  Mews)  (C0)
85 0.22 10 0 1.0 210 11 5.0 20
85 1.0 10 0 1.0 60 12.5 5.0 2.0
64 0.22 10 0 1.0 135 11 5.0 3.0
64 1.0 10 [ 1.0 40 12 5.0 3.0

*Based on line voltages of 67.5 and 90V decreased by the negative bias for
the output valve.

**Grid resistor of following valve.

LIMITING VALUES

Pentode section

Vy, max. (absolute) 110 v
Y, max. 90 v
pa Max. 30 mwW
Vg2 max. 90 V'
Pgz MMax. 10 myV
I max. 250 uhA
Rgi-r max. (I < 250uA) 3.0 MQ
Rgt ¢ max. (I << 100uA) 22 MG

This valve can be used without special precautions against microphony in
circuits in which the input voltage, Vi, , is not less than 20mV for an ocutput
of 50mW from the output stage.

Diode section

P.LV. 100 A
lag max. 200 A
ia:l(pk) max. 1.2 mA
()
[Mullard |
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DIODE A.F. PENTODE

DAF96

92
od
92 © 9l
al 3o
C 2 1-93 t+
f+ 1393 B7G Base
2375
(A
[Mullard]
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MINIATURE DOUBLE TRIODE Dcc90

R F. double tricde primarily intended
for use in bottery-operated
portable transmitters.

FILAMENT
Suitable for d.c. operation only.

Series. Vi applied across two sections in series between
pins I and 7. 'V, referred to pin I.

Parallel. ¥V applied across the two filament sections in
parallel between pin 4 and pins | and 7 connected
together.

Vg referred to pins | and 7 connected together.

Series Parallel
Vi 2.8 1.4 \'
Iy Q.11 0.22 A

For series filament operation a shunting resistor must be
connected across one filament section, between pins | and 4
to by-pass the excess cathode current in this section. The
value of the resistor should be such that the voltage across
the shunted section equals that across the other section,

MOUNTING POSITION Any

CAPACITANCES (measured without external shield)

Ca'u” 032 pF
cg_r {each section) 0.9 pF
ca_r feach section) 1.0 pF
ca_g (each section) 3.2 pF

CHARACTERISTICS (each section)

Va 90 v
Ve 2.5 \
la 3.7 mA
W 15
ra 8.3 k2
gm 1.8 mAV
(R
[Mullard]
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Dcc90 MINIATURE DOUBLE TRIODE
R.F. double triode primarily intended

for use in battery-operated

portable transmitters.

OPERATING CONDITIONS AS PUSH PULL R.F. AMPLIFIER
OR OSCILLATOR AT 40 Mcjs. (Intermictent operaticn)

Ve |35 v
“V, -20 \
Re_rt. 4.0 k€2
R 570 Q
¥inipk; %X ?g mA
a X mA
lg (approx.) 2x2.5 mV
pg (approx.) 200 kv
Pout (approx.) 2.0 w

* Obtained from fixed supply, or by means of
cathode or grid resistor of vaive shown,

LIMITING VALUES {(Intermittent operation)

Vi max, 135
Vg max, -30
I max. 2515 mA
lg max. 2x2.5 mA
Pa mMax. 2x1.0 v

For continuous operation the above maximum current and
power ratings must be reduced by 50%,.

19 mm.
max.
a' a* .
3
" g £
£
£
<
wn
fet B7G BASE E—-:
t- i+ r__g

i2t
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SUBMINIATURE R.F. PENTODE

Subminiature sharp cut-off r.f. pentode
for use in battery-operated equipment.

DF60

FILAMENT

Suitable for d.c. operation only.

Vi
I

MOUNTING POSITION

1.25
50

Any

v
mA

Note — Direct soidered connections to the leads of this valve must
be at least Smm from the sea! and any bending of the valve leads must
be at least 1.5mm from the seai.

CAPACITANCES
Cu_g; < 0.0 pF
Cin 37 PF
Cout 4.6 pF

CHARACTERISTICS
Ve 45 67.5 v
Ve 45 &7.5 v
Ve 0 0 v
Regy 5.0 50 MQ
la 0.8 1.8 mA
lgs 220 480 wA
gm 0.82 1.1 mAjv
T 1.2 1.0 MQ
Vo (Em=10uA[Y) -30 —4.0 A
Rin {f=50Mc/s) - 34.5 k(2

eq - 8.2 k(2

OPERATING CONDITIONS AS A FREQUENCY CHANGER
VY 45 67.5 v
A 45 67.5 v

- 100 100 k€2
la Q.56 1.06 mA
lgs 150 300 uh
Vosc(r.m.s.', 3.0 4.0 v
fer a3 40 wA
gec 270 320 ANV
gm(eff) 320 400 AV
ra 1.6 1.46 MO
(A
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DF60 SUBMINIATURE R.,F. PENTODE

Subminiature sharp cut-off r.f. pentode
for use in battery-operated equipment.

LIMITING YALUES

¥, max. 90 \'4

Vg max, 67.5 v

lx max, 40 mA
(2926l > 975 =
& 4 max | M 53

>
"

a
Red dot i
a f_)g3!M f+vg3 : L
- (=3
e E
2 2
92 Q l
¢ L y
82 9 Hl_Lzsmax 1\'
et
| § £
f-93,M t493 B5G/F Base 1 £ =
R B ]

g3 consists of two plates one being

72 Lngx
to iead 5 -

connected to lead 3 and the other
ovRr wWire

All dimensions th mm

(1
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SUBMINIATURE DF
R.F. PENTODE

R.F. Pentode for use in battery operated receivers.

FILAMENT
Suitable for d.c. operation only
\/} 1.25 v
lg 25 mA
CAPACITANCES
Ca_g3 < 0.01 pF
Cin 31 pF
Cout 3.6 pF
CHARACTERISTICS
Ya 45 67.5 v
Viz 45 67.5 v
Ve Q [1] A4
Ia 08 17 mA
I 200 450 uh
£§m 750 950 uAfY
Fa 1.4 1.6 MO
hg1-g2 2 21
Yq, (for 100:1 reduction in gy) ~2.6 —4.0 v
Rin (f=50Mc/s) — 57 k()
eq — 10 (9]
Vol{gy=10.3uA) >0 v

OPERATING CONDITIONS AS A FREQUENCY CHANGER

Vs 45 67.5 v
Vs 45 67.5 v
Rei_t 100 100 k2
la 0.6 135 mA
lgs 140 400 uh
Vusc(nm,s.i 3.0 4.0 v
lay 30 a0 1A
Ee 220 290 wASY
Emlef) 300 450 AV
Ma 1.4 2.0 MO

LIMITING YALUES
¥y Mmax. %0 v
VYgan, Max, 90 A4
Ve max. 67.5 v
Ix max, 2.5 mA

N
{SSUE 1 [Mullard] DF61 2591




SUBMINIATURE
DF6 I R.F. PENTODE

R.F. Pentode for use in battery operated receivers.

C eeTs -

6-4max max g4
o 1%

a t-g3M f+g93

306t0354 —=
38 imax

|
——
—

———
B
Tinne 3
)
*
38 min

-93M f4+.93 B85G/F Base I

g3 consists of two plates one being

connected to lead 3 and the other 7-2 I'max

to iead 5 = i
QVEr wire

All dimensions in mm

ISSUE 1 [mm DFé1  259.2



SUBMINIATURE

R.F. PENTODE

Subminiature sharp cut-off r.f. Pentode for use in
battery operated equipment,

FILAMENT
Suitable for d.c. operation only

Ve 1.25 v
i 100 mA

CAPACITANCES
Ca-gy <0.01 pF
Cin 4.0 pF
Cout 4.0 pF

CHARACTERISTICS

Va 45 \'
Vs 45 v
Y [¢] v
Rey 20 MG
lg 3.0 mA
Igg 800 [J.A
gm 2.0 mAjvV
ra 500 k2
] 17.5

Ry (f=50Mc/s) 20 kQ)
Req 55 kQ
Ve (lgg=+0.51A) -0.5 v

OPERATING CONDITIONS AS A FREQUENCY CHANGER
Va 45 67.5 \i
Ve 45 67.5 v
Reg,_t 100 100 k2
lg 0.8 1.4 mA
les 250 450 wh
Vnsc(r.m.s.; 3.5 4.0 \%
lgy 40 45 whA
Ee 490 600 pAY
Em(eff) 600 300 AV
ra 525 450 k&
LIMITING VALUES

¥, max, 90 v
Ve max. 90 v
Iy max, 6.5 mA

ISSUE 1 SN Dfé2 25941



DF62 ' SUBMINIATURE
R.F. PENTODE

Subminiature sharp cut-off r.f. Pentode for use in

battery operated equipment.

AR

_9_-4 max

a f-g3M f+g3

ot
5 &
o ©
O [2r]
| l

L L
w; 1-25maxf
. L“ <
4 c £
f-,g3,M 14,93 BSG/F Base 'I 1 £ g
I B |

g3 consists of two plotes one being
connected to lead 3 and the other
to lead 5

7-2 Imax
— K
over wire

All dimensions in mm
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SUBMINIATURE VARIABLE-MU 6
R.F. PENTODE DF 3

Subminiature variable-mu r.f. pentode suitable for battery
operated equipment.

FILAMENT

Suitable for d.c. operation only

Vi 1.25 v
It 25 mA
MOUNTING POSITION 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
Ca—pl <0.01 pF
Cin 3.0 PF
Cout 3.5 pF
CHARACTERISTICS
Yau 67.5 A
Ve 67.5 v
Va1 0 v
lo 1.7 mA
Iz 4%0 wh
Zm 850 LAV
ra 1.6 MQ
Vg1 (for 100 : 1 reduction in gy) —14 Y]
+ Ve min, (lg1 = +0.3:A) 0 v

LIMITING VALUES

Vi, max. 90 v
Vb, Max. 90 v
Vg2 max. 67.5 v
lx max, 2.5 mA
(A
[Mullard]

OCTOBER 1958 (1) S Page D1



SUBMINIATURE VARIABLE-MU
DF63 R.F. PENTODE

Subminiature variable-mu r.f. pentode suitable for battery
operated equipment.

11
b N
a f-g3M f+g3 b
5 E
g =
s g
coQoo Q
N
( l
9z 9l h T iS55 max
, | [
P p c £
f-g3M 1493 B5G/F Base l | /II £ 0=
g3 censists of two plates one being | S S )
connected to lzad 3 and the other 7-2 max
to lead 5 — =
over wire

All dimensions in mm

A
[Mullard]
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SUBMINIATURE A.F. YVOLTAGE
AMPLIFYING PENTODE
Subminiature voltage amplifying pentode suitable for use in

fearing aids. It has a filament current of 10mA and is primarity
intended for use with an h.t. battery supply of 15volts.

DF64

FILAMENT
Yy

Ir

MOUNTING POSITION

0.62

10

Any

A\
mA,

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 must be at

least 1.5mm from the seal.

CAPACITANCES (measured without external shield)

Ci—g1 0,2 pF
Cin 1.8 PF
Cout 20 pF

CHARACTERISTICS
Vil 15 V
Vs 15 v
la 50 wh
Vei -0.75 A
IR'-’- 17 ]J.A
gm 0 pAY
ra 1.2 MQ
Hel g2 7.5

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.

AMPLIFIER (se= circuit for component references)

With fixed bias
Vi 15 v
Ry 22 M@
Rz 27 MO
Vi -0.62 A
I 6.6 TN
Gain 27.4 dB
Roue 5.0 MO
With grid current biasing (zero source impedance)

Vi 15 v
R. 22 Mo
Ry 47 MO
R 10 MQ
I 59 0B
Gain 28 dB
Rlill! 5.0 M

LIMITING VALUES
Vo max, 45 v
Vo max, 45 v
I, max. 75 nA

(.
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SUBMINIATURE A.F. VOLTAGE
DF AMPLIFYING PENTODE
Subminiature voltage amplifying pentode suitable for use in

frearing aids. It has o filament current of 10mA and is primarily
intended for use with an h.t. battery supply of 15voits.

e

1 T -

© Vp

Vout
Rout
5M:

—
a T
a f- f+¢93 x
Red g
doty E
g2 00000 o
) d)
- g2 9 — __‘
- g3 B5A/F Base lm; £
- s E
:[ rﬂ] i
M
All dimensions in mm -_&_
[
(Muilard] Dres 12582

ISSUE 2 S



SUBMINIATURE A.F. VOLTAGE
AMPLIFYING PENTODE
Subminiature voltage amplifying pentode suitable for use in

hearing-aids. Ithas a filament current of 15 mA and is primarily
intended for use with an H.T. bottery supply of 22.5 volts.

DF66

FILAMENT
Vr 0.625 \'4
It 15

MOUNTING POSITION Any.

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

must be at least 1.5 mm. from the seal.

CAPACITANCES (measured without external screen)

Ca_al 0.15 wuF
Cin 1.6 npF
Cout 22 .U-E-"-F
CHARACTERISTICS
vy 225 v
Ve 225 v
1y 50 oA
[N 15 uA
Ve —1.05 v
Em 100 AW
ry 20 MO
el gs 11.5
OPERATING CONDITIONS AS RESISTANCE
COUPLED A.F. AMPLIFIER (see circuit overleaf)
(@) With fixed bias
Vi, 225 v
Ry 1.0 M £
Ry 2.0 M {2
Vot —0.625 v
I 16 A
Vnul vin 33
Rout 5.0 M Q
(b) Wich grid current biasing
Vi 225 v
Ra 1.0 ™ (2
Ry 2.7 ™
Ry 10 Ma
. 0
Iy 16 WA
V:ml Viu 35
ot 5.0 M Q
LIMITING VALUES
V, max. 45 v
Vi, max. 45 v
I max. 100 uA
ISSUE 1 DF66  1157-1



DF66

SUBMINIATURE A.F. YOLTAGE
AMPLIFYING PENTODE

Subminiature veltage amplifying pentode suitable for use in
hearing-aids. It has e filament current of 15 mA and is primarily
intended for use with an H.T. battery supply of 21.5 volts.

Rout
SMO wg

Circuit of DF&6 as Resistance Coupled A.F Amplitier
&0 B-4mm
max. max.
[ ]
a f+ f-gq
H b.d
Red g ¢
spoty E E
92 Booooo E E
9 X Ex¥ @
gaN
) T
- Q2 9 , _L_ t
|
v 179 B5A BASE 3y E,
E o
; ~
; {
(.
e [Mutlard|
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MINIATURE VARIABLE-MU

RF. PENTODE D F9 I
Yariable-mu pentode for use as

a controlfed R.F. or LF. amplifier.

FILAMENT
This valve is suitable for d.c. operation only,

Vi 1.4 A4
le 0.05 A

CAPACITANCES
Ca gy < 0.0 |.&[.LF
Cin 36 rest
Cous 7.5 pieF

OPERATING CONDITIONS AS R.F. OR LLF. AMPLIFIER

Vi 45 67.5 90 90 v
Ve 45 67.5 45 67.5 v
Vel 0 0 0 0 v
f 17 34 i.8 15 mA
. 0.7 1.5 0.65 1.4 mA
o 700 875 750 900 uANV
Vei (Em==10 uANV)-10 16 -10 -16 v

350 250 800 500 kil

Fa

LIMITING VALUES

Y, max. 0 \%
Vg Max. 90 \
Vg, Max, 67.5 v
Vg, max. 0 v
Iy max. 55 mA,
19 mm.
MAX

£ .
9, £ g
11 um’
B7G BASE
{+ $- 95 [
(R
[Mullard] pppys
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MINIATURE VARIABLE-MU

DF I R.F. PENTODE
Yariable-mu pentode for use as

a controlled R.F. or 1.F. amplifier.

1 e
S=
f
> > >
© 0
~ 213 2 88 —
L ] 1 E b 8
[ &
»§ t N
%il
TN
ot
__r;\l'
_r'*:>3; ?:_ g
e HIs H. 17
ias i "o ' + 5
+ ST T=TT7
it ane Jpusy e
[« O o
=1 o
> el -
|
| ¥
o —
o
1
o
<
k1
13
T
IIIIIII‘I
w< < m ™ - o
-k
ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

WITH CONTROL-GRID YOLTAGE AS PARAMETER

A
Mullard
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MINIATURE LF. PENTODE

Variable-mu pentode for use as an i.f.,
amplifier in battery operated receivers.

DF96

FILAMENT

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

Vi
Ir

CAPACITANCES

Ca_g1
Cin
Cout

OPERATING CONDITIONS AS LF. AMPLIFIER

y

gi-ga

Y (gm —10uAV)
Re,

Parallet
1.4 \'
25 mA
= 0.01 pF
33 pF
78 13
85 \
39 k(2
0 \'
64 \'
1.65 mA
550 173
850 AV
1.0 MQ
18
-5.5 v
14 ke o

*Based on line voltages of 67.5 and 90V decreased by the negative

bias for the output valve.

LIMITING VALUES

Vy max. (absolute} 110 ¥
V. max, 90 A
Pa Max. 250 m¥y
Vga max. 90 v
Pge Max. 100 mvy
Iy max. 2.2 mA
Rgp. 1k max. 3.0 MQ
Vg max. (b, =-+0.3uA) 0 v
(A
(Mullard) DF96  1058-1
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MINIATURE LF. PENTODE

DF96 Variable-mu pentode for use as an i.f.

amplifier in battery operated receivers.

19mm
max
a
I1c
9z 1-93,5
g ]
E E
ngl a 1] E E
2 A
(L 933 t
B7G Base
t+ 93,5
)
DF96 1058-2
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended as frequency changer
in battery-operated receivers, and suitable for a.g.c.

FILAMENT
Suitable for d.c. operation only.

Vi 1.4 v
Ir 50 mA

CAPACITANCES
Cgy_all 7.0 pF
Ca_all 7.5 pF
Cey-al) 38 pF
Cga_a < 0.4 PF
Cgs—g1 <0.2 pF
Ca g1 <01 pF

OPERATING CONDITIONS

A 45 67.5 90 90 v
Yoz a1 45 67.5 45 61.5 Y

e 0 0 0 0 v
Res 100 100 100 100 kel
fa 600 500 800 600 k(2
ge 235 280 250 300 pASY
Vg (ge=5 pAV) -9 -14 -9 -14 \
I 0.7 1.4 0.8 1.6 mA
[ 1.9 32 1.9 3.2 mA
lgs 150 250 150 250 uA
I 2.75 5.0 2.75 5.0 mA

OSCILLATOR SECTION

V=V 0 \4
Vo=V =Va 67.5 v
Em (e1-g3814m) 14  mANY
LIMITING VALUES
VYa max, 90 \'4
v by MAax, 90 4%
. 55
Vg max. +] v
ly 0, max. 5.5 mA
(A
| Mullard]

ISSUE 3 S DK91  259-1



MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended os frequency changer
in battery-operated receivers, ond suitable for a.g.c.

CIRCUITS

Frequency changer circuits employing the DK91, for a medium and
long wave receiver and for an all-wave receiver are given on page 3

In these circuits—
C designates a decoupling capacitor.

L is a filament choke of 12H inductance and with a d.c. resist-
ance of less than 0.5}

by is the booster coil which should be designed to resonate
in conjunction with its associated capacitor at a frequency
just below the lower limit of the short wave band. For 2
receiver covering the range 5.8 to 18.7Mcjs and having an
intermediate frequency of 465ke/s the booster circuit should
resonate at 4.75Mc/s. Suitable values are:
C-==100pF, Ly=11uH.

Lo is the short wave coil and should have a Q of approximately
115 at 6.5Mqjs.

A7mm.
max

ISSUE 3 \v/ DK91 259-1



MINIATURE HEPTODE

FREQUENCY CHANGER D K9 I

Miniature heptode, primarily intended as frequency changer
in battery-operated receivers, and suitable for A.V.C.

CIRCUIT FOR MEDIUM AND LONC WAVE RECEIVER

E7R0

1l
T

-=c
. T Lr-
T LT
CIRGUIT FOR ALL WAVE RECEIVER ‘ _sov HI+
<
T E IsKLL é

000!
WF

“Fusk :

|

=4
LAi]
a0/ 1

L
I
(2]

LT-

4}.4
M
(2]

LT+

©63
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended as frequency changer
in battery-operated receivers, and suitable for A.V.C.

—
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.

FILAMENT -
Suitable for d.c. operation from a series or parallel supply.
Series Parallel
Ve 1.3 1.4 v
Iy 24 25 mA
CAPACITANCES
Ca_al1 8.1 pF
Cgy_all 3.9 pF
Cga_ail 4.8 pF
Cyn_all 7.4 pF
Cy g <041 pF
Ca_pgs < 0.3 pF
Cau_py < 0.36 pF
Carga 3.0 pF
Caygy 0.2 pF
Cyo_gy 1.6 pF
TYPICAL OPERATING CONDITIONS
V.=V 64 -1 v
Ve, 0 0 v
Ry 0 120 k(Q
Res 18 33 39}
Rep. 1y 27 27 k(2
Ve {approx.) 64 68 v
Vea(approx.) 35 35 v
Varir.man 4.0 4.0 \
fi 2.45 24  mA
ls 550 600 B
Ly 120 140 wA
les 1.6 1.5 mA
luy LR 85 A
gc 275 300 uAv
fa 750 800 ki) <
Vg, (for 100 :1 -4.5 -6,5 v
reduction in g.)
OSCILLATOR SECTION (With g, connected to f | }
Ya Vi 64 85 v
Ve, 64 &4 v
Vz;; 0 0 V
A 35 35 \'
Ve —1.4 i-1.4 \
Iy 17 1.7 mA
Emii_ gz 600 600 uAV
Uelps 7.5 7.5

*Based on line voltages of 67.5 and 90V decreased by the negative
bias for the output valve.

)
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MINIATURE HEPTODE

FREQUENCY CHANGER

Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.

LIMITING VALUES

¥y max, (absolute) 110 v
¥y max, 90 v
VY, max, 90 A
Pa Max. 150 mw
Vg max, 60 v
Pgs Max. 100 myy
Y, max. ‘;g WV
p m
Ikg dmax. 2.6 mA
Rgy_r max 3.0 Ma
Rg,_r max. 100 kQ
Vg max. {[gy=+0.3:A) +1.0 v
Vg, max. {lg=—+0.3A) 0 Y
et - 19PN,
mox.
. RIRANN T
9 i
92 94 % .
. E 3
93 4 a 9 E E
q 92
ql 8 E
&£
(O . s ;
i
|
B7G B
g5 - ase l
()
[Mullard |
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MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filament for use in battery
Designed for operation with equal

operated equipment.

DL94

voitages on anode and screen-grid.

FILAMENT

This valve is suitable for d.c. operation only.

Series

Parallet

Single-Section

Vi applied across the two filament sections in series,
between pins 1 and 7. Vi, referred to pin 1.

V1 applied across the two filament sections in parallel,
between pin 5 and pins 1 and 7 connected together.
Vg, referred to pin 5.

Vi applied across one section of the filament only,
between pin 5 and either pin 1 or pin 7.

Series Paralfel Single-Section
' 28 1.4 1.4
Iy 50 100 50 mA
MOUNTING POSITION Any
CAPACITANCES (Measured without external screening)
Ca gy 0.2 pF
Cie: 5.5 pF
Cout 38 pF
CHARACTERISTICS
Fitament Connection
Series Parailel
Va S0 90 \
AP 90 90 V)
Ve -4.5 -4.5 v
ls 7.7 9.5 mA
liea 1.7 21 mA
Em 2.0 2.15mANV
Mgz 7.5 7.5
ra 120 100 k
OPERATING CONDITIONS AS SINGLE VALVE CLASS "A”
AMPLIFIER
Series filament connection.
Ya 90 \
N 0 \
’ -4.5 \
Ia(u) 7.7 mA
g2(0) 1.7 mA
u 10 k Q
vl[l(r.m.a.: 32 V
cul 240 mW
Dot 7 o
Parallel filament connection.
Va 85 90 v
Yo 85 90 v
g1 -5,0 —4.5 W
lagor 6.9 95  mA
210y 1.5 21 mA
Ra 10 10 k 1
Ving. .o 3.5 3.2 ¥
ot 250 270 mw
Dot 10 7 o
(O
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DL94

operated equipment.

MINIATURE OUTPUT PENTODE

Cutput pentode with centre-tapped filament for use in battery

Designed for operation with equal
voltages on anode and screen-grid.

Single section of filament.
Ya
VEB
El
IB:ol
B2(0)
a
Vin:r.m.!.]
out

Dot

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Series or parallel filament connection,

'S 82 90 A
Vi 82 90 \i
w1 -8.2 -9.4 v
lalo) 2x20 2x2.0 mA
l(max. sig.) 2x5.6 2x64 mA
g200) 205 2x05 mA
lga{max. sig.) 2x2.1 1x2.3 mA
a_a 14 14 kQ
Vin(g._g)r.m.s. 12.2 14 v
vt 460 580 mwy
Dm: 3.5 38 ?/:]
Single section of filament.
Va 82 90 \'
N\ 82 90 v
. -8.0 -9.1 A
Lo 2x1.0 2x1.0 mA
lu{max, sig.) 2x29 2x33 mA
Z210) 2x0.3 2x0.3 mA
lgz(max. sig.) 2x1.1 2x1.3 mA
a-a 30 30 kQ
Vln(gfg)r.m.s. 12 13.8 v
Pout 230 300 mvy
tat 2.6 27 o
LIMITING VALUES
Vg max. 90 v
Pa Max. 1 W
Vgg max. 90 v
Pgz Max, 0.3 w
*Ix max. 12 mA
Rg,_t max. 1.0 MQ
*lx max. for each 1.4-voit section of filament is 6mA,
"
ISSUE 2 m DL94 B858.2



MINIATURE OUTPUT PENTODE D L94
Output pentode with centre-tapped filament for use in battery

operated equipment. Designed for operotion with equal

veltages on anode and screen-grid.

— 1) 1R

—
max. i
o]
I
! .
3 5
9 E €
3
< £
5
wn
" fetgd i 87G BASE | !
to |
[983] 1
[ ™M
[Mullard]
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DL94 MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filament for use in battery
operated equipment. Designed for operation with equal
voltages on anode and screen-grid.

;earal \el connection) [

—
e
=

964

-7:5V
T ET e

T T
-9-0OV
L g
EREN

150_ Va (V)
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e
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90

| 4V
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Vg2
155

Iq
Vi
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=l SV 1

-3-0V

0o

=
j
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= = =~ A== = = ]
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Var
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DL94
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- 3 [O]
I{ma)20 I5 10 5 ol

ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
ANODE VOLTAGE FOR BOTH SECTIONS OF FILAMENT IN PARALLEL
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OUTPUT PENTODE DL96

Qutput pentode with centre-tapped filament for use in
battery operated equipment,

—-
FILAMENT
This valve is suitable for d.c. operation only.
Series
Vi applied across the two filament sections in series, between pins 1 and 7.
Vg1 referred to pin 1.
Parallel
Vt applied across the two filament sections in parallel, between pin 5 and
pins 1 and 7 connected together. ¥V referred to pin 5.
Single Section
V¢ applied across one section of the filament only, between pin 5 and
either pin 1 or 7.
From a parallel supply
"’ Series Paratle!
Yr 2.8 1.4 v
le 25 50 mA
From a series supply
Vi 26 1.3 v
It 24 48 mA

The filament must be shunted to ensure the correct filament voltage across
each section. If separate L.t. and h.t. batteries are employed it is recom-
mended that each filament section is shunted separately to h.t.

If a pair of valves are used in push-pull in a 50mA series chain, then the
corresponding fllament sections of each valve must be connected in
parallel and the pairs of sections in series. A resistor must shunt the more
negative pair of sections. Vi referred to pin 1.

— CAPACITANCES

Cagl < 0.4 pF

Cin 48 pF-(—-

Cout 4.4 pF<—

CHARACTERISTICS (parallel filament connection)

Vi 67.5 90 v

Ya 64 85 \'4

Vs 64 85 A

Vi1 =33 -5.2 v

Iy 35 50 mA

lgs 650 900 pA

gm 1.3 1.4 mA/V

Mgl g2 7.0 7.0

ra 170 150 k2
~ Va1 max. (lgi=+0.3pA) o %

)
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DL96

OUTPUT PENTODE

QOFERATING CONDITIONS
AMPLIFIER

AS SINGLE VALVE CLASS “A"

Series filament connection

Vo 90 v
Va 85 \'
Vgﬁ 85 v
Vgl -5.2 Vi
|a 43 mA
lgz 700 A
Ra 15 kQ
Vintr.m.s.) 3.0 %

out 160 mvy
Diot 10 o

Parallel filament connection

Vi 67.5 90 \'
Va 64 85 \'
Vo 64 85 \i
Ya -3.3 -5.2 \i
I 3.5 5.0 mA
lg2 650 2300 whA
R, 15 13 kQ
Vin[r.m.s.) 2.6 35 \")

but 100 200 mw
Dot 10 10 LA

Single section of filament

Vi 67.5 90 v
Va, 64 85 v
ng 64 B85 v
Va1 -33 -5.2 v
la, 1.75 2.5 mA
lg2 330 450 A
Ra 30 25 kQ
Viair.m.s.) 26 3.6 A

out 50 100 mwwW
Diot 10 10 2%

OPERATING CONDITIONS
PUSH-PULL

FOR TWO VALVES IN CLASS "AB”

All filament sections in parallel

Vy
*Ric
ba(o)
Iy {max. sig.)
lez(0)
lgz {max. sig.)
a—a
Vin(gl &1)IT.I. 5.
out

Diat

*An additional 3.5mA is fed
previous stages.

SEPTEMBER 1961 (1)

67.5 90 v

470 560 Q
2x2.3 2x3.25 mA
2x 3.4 2x475 mA
2x 430 2> 600 pA
2x0.95 2x1.5 mA
20 20 k2

11.4 15.8 v

220 420 mw
3.0 4.0 o,

through Ry to simulate the current from

()
[Mullard]|
N
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OUTPUT PENTODE DL96

OPERATING CONDITIONS FOR TWO VALVES IN CLASS “B”
PUSH-PULL

All filament sections in parallel

Vy 67.5 90 v
Va 61.5 81.5 \i
Ve 61.5 81.5 N
Vel -58 -8.5 Y
laga) 2x0.75 2x1.0 mA
la {max. sig.) 2Ix34 2x50 mA
lg2(0) 2140 2x180 wh
lgz (max. sig.) 2x0.95 2x13 mA
a a 20 16 k&2
an(gl—gl)r.m.s. 11.4 15.8 v
but 220 440 mw
Diot 3.0 2.6 %o
LIMITING VALUES
¥y, max. {absolute) 110 v
Vi, max. 20 v
V, max. 90 v
Pa Max. 600 mw
V2 max. 90 v
P2 Max, 200 mwW
*lic max. {parallel filament connection) 60 mA
Rg1-¢ max. 20 MQ
*Ix max. for each 1.4V section of the filament is 3mA,
e— |9 MIM-——
max
| ‘
o
Q
E S
92 £ £
o £
,.; E
< w
<
Wy
f+ fct,g3 f- B7G Base

3373 U U H ﬂ “
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SPECIAL QUALITY DOUBLE TRIODE Esocc

Special quality double triode having separate cathodes, for
use in industrial equipment where stability of characteristics
and long life 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

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 Vh applied between pins 4 and 5
Parallel ¥n applied between pin 9 and pins 4 and 5 connected together
Series Parallel
V! 1.6 6.3 v
In 300 600 mA

The maximum variation of heater current at Vp -~ 6.3V or 12.6Y is | 5°,.
In order to obtain a useful valve life with the heater fed from a parallel
source the absolute maximum variation of heater voltage should be 1 597,
With the heater in a series connected chain the absolute maximum
variation of heater current due to voltage fluctuations and component
tolerances should be - - 1,57,

MCOUNTING POSITION Any
CAPACITANCES®
{Shielded Unshielded

Ca g 30-06 3.0 pF
*n 264107 2.4 pF
Cout’ 30 : 07 Q.55 pF
*Cg o - (.23 22023 pF
Car g 30106 31 pF
Cant 3507 C.45  pF
Cy u” 1.3: 04 1.45 pF
G g -.0.013 -.0.013 pF
Carp - 0.065 -20.065  pF
*epon 4.8 4.8 pF
Cuv g =20.1 <01 pF

*Each section
tLength of screening can 70mm, inner diameter 22mm,

APRIL 195% (1) \V/ Fage D1



ES0CC

SPECIAL QUALITY DOUBLE TRIODE

CHARACTERISTICS® (cach section)

Vi 250 v
*, 60406 mA
Ry 920 {)
*Em 274 0.5 mAY
“ 27
fa 10 48]
ra Min. 7.0 kQ)
Ve (lg — +0.3uA) «.-1.3 v
*~|p max, (Rg = 100k{1) 0.5 A
Cathode heating time 16 H
Cathode heating time max. 23 s
Cathode cooling time min. 13 s

*To allow for valve deterioration during life, circuits should be
designed to function with a valve in which one or more of these

characteristics have changed to the following values.

fa =43 mA
£m =18 mAv
=lg 1.0 A

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER (each section)

With cathode bias

Vi

()
400
350
300
250
200

400
350
300
250
200

400
350
00
50
200

Ra la Rx Vou Yout Doy * Reit
(k1) (mA) (kL) ¥Vin  (Mems) (%) (k£2)
47 4.4 1.2 18.5 60 4.2 150
47 3.8 1.2 18.5 50 41 150
47 315 1.2 18,5 40 4.0 150
47 2,45 1.2 18.5 30 38 150
47 1.86 1.2 18.5 20 33 150
100 2.3 2.2 20 63 37 330
100 1.95 2.2 20 52 36 330
100 1.65 2,2 20 42 35 330
100 1.3 2.2 20 32 34 330
100 1.0 2.2 20 22 31 330
220 1.15% 39 21 58 3.2 680
220 0.99 3.9 21 47 31 680
220 0.83 3.9 21 38 3.0 680
220 0.67 39 21 29 2.6 680
220 0,52 3.9 pal 19 23 680

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

output voltage.

1R = grid resistance of following valve.

APRIL 1959
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SPECIAL QUALITY DOUBLE TRIODE E80cc

BALANCE AND CUT-OFF CHARACTERISTICS

Vaoy 250 250 v
Ve 5,5 =17 \'%
I, — 15 A
ly o~ Iy~ < 3.0 — mA
Ra 4] 1.0 ML
Rk 0 920 £
INSULATION
Between heater and cathode
Vy 6.3 A
Vh—k 120 v
Leakage current <12 nA

LIMITING YALUES"® (each section)

Van, max, 600
V. max, 300 v
Pa Max. 2.0 w
I max, 12 mA
Figpr, Max. 150 mA
Fiepn, max. 30 mA
-V max. 200 v
lg max. 300 pA
ig(pk, Max. 30 mA
R max. 1.0 M
Y « Mmax. 120 v
Ry .1 max. 100 k(2
Tyuin max. 170 “C

*igepr, -2 30mA, max. duty cycle .- 0.005, max. averaging time -= 0.002s
Tigipxy <22mA, max. duty cycle - 0.2, max. averaging time - 0,002s

SHOCK AND VIBRATION RATINGS

The EBOCC can withstand vibrations of 2.5g and 50¢/s for 96 hours and is
proof against impact accelerations of approximately 450g.

OPERATING NOTES

The hum voltage referred to either grid has a maximum value of 75uA,
measured with a grid resistor of 500k(, and an anode current of 1.5mA.

—
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EBOCC SPECIAL QUALITY DOUBLE TRIODE

222mm|

max -

a' a" x /\
e x
£ g
£ E
gl gli E E
= 0
o3
~

het ) k" )
n h BSA Base

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

Section B9A.

(A
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SPECIAL QUALITY A.F. AMPLIFYING
PENTODE )
Special quality a.f. amplifying pentode for use in general

industrial applications where stability of characteristics
and fong 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 series or parallel operation a.c. or d.c.
Vil 6.3 A
In 300 mA
The maximum variation of heater current at ¥, = 6.3V is = 15mA.
In order to achieve a useful life with the heater in a series connected
chain the absolute maximum variation of heater current due to voltage
— fluctuations and component tolerances should be < +1.5%,.
MOUNTING POSITION Any
CAPACITANCES? (measured with an external shield)
Cin 5.0+05 pF
Cout 7.3+0.5 pF
Ca—gl <25 mpF
Cui-n 2.0 mPF
Ch-k 37 pF
CHARACTERISTICS:
Va-x 250 v
Vs x 0 v
Vo o 100 \'s
~— . 550 Q
ta 30 + 0.5 mA
ez 650 1+ 200 puA
ra 1.5 MQ
ra min. 1.0 MQ
Hel- g2 25 i
*Roy max. 40 k(2
1t=lz1 max. {(Rg; = 100k() 0.1 uhA
Vei-k for lp<c20uA 7.5 v
*Measured with Ry = 00, f = 0 to 10ke/s.
1To allow for valve deterioration during life, circuits should be designed
to funcrion with a valve in which one or more of these characteristics
have changed to the following values.
la 2.0 mA
bz 350 wA
— gmn 1.2 mA/vV
g1 0.2 A
(N
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E SPECIAL QUALITY A.F. AMPLIFYING
F PENTODE

OPERATING CONDITIONS
As r.c. coupled a.f. amplifier

Vi Ra Rgz  Rm R L. ez Your Voud Dt Rgt™®
(v) (k€ (M) (M) (kDY {mA) (wA) Vip (Vrm.s) (%) (k)

400 220 12 1.0 1.0 137 280 200 40 0.9 680

300 220 12 10 12 098 200 190 30 1.1 680

250 220 12 10 15 08 i70 175 25 1.4 680

200 220 12 1.0 18 0.1 130 165 20 1.6 680

100 220 1.0 1.0 33 029 70 120 80 1.7 680

*Grid resistor of following valve.
+Output voltage measured at the start of positive grid current,
As an electrometer pentode
Yh 4.5 A
Va 40 Y
Vs 0 Vi
Viz 40 v
Vel -2.15 v
la 40 A
lgz 2.0 wh
lgs < 10 10 A
Rk 0 Q
Em 140  pA/V<—
" -
INSULATION
Between heater and cathode

Vh 6.3 v
Yook 120 v
Leakage current < 12 wA

SHOCK AND VIBRATION RATINGS

The E8OF can withstand vibrations of 2.5g and 50c/s for 96 hours and is
proof against impact accelerations of approximately 300g.

LIMITING VALUES? (absolute ratings}

Va(h) max. 600 v
¥Ye max. 300 \4
P Max. 1.3 w
Vgg(h) max. 600 V
Vg2 max. 200 \4
Pgz Max. 400 mwyY
—Vgz max. 100 \i
—Vg1 max. 100 v
le max. 9.0 mA
Ry1-k max. See page C7
VYh-x max. (cathode positive) 120 \
Vh_x max. {cathode negative) 60 v
Ry_x max. 20 149
Touin Max. 170 °C
(R
[Mullard]|
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SPECIAL QUALITY A.F. AMPLIFYING E80F
PENTODE

OPERATING NOTE

The hum voltage referred to gt has a maximum value of 5:V with a grid
leak of 1M} at 50c/s with one side of the heater earthed.

a
h h a
x
S k O o Q [ ® g
93 —dgp © © g 0
qg) s Q o g o) O
o o 3 & ©
©
- g gi L
kh h BOA Base UU U UU
All dimensions in mm
The bulb and base dimensions of this valve are in accordance with BS448,
Section B9A
(™
[Mullard |
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SPECIAL QUALITY OUTPUT PENTODE E80L

Special quality output pentode designed for use in industrial
equipment where stability of characteristics and long life are
required.

This data should be read in conjunction with GENERAL NQTES—
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.
V! 6.3 v
|I1 700 mA
The maximum variation of heater current at ¥, = 6.3V is +35mA. In

order to achieve a useful valve life with the heater in a series connected
chain, the absolute maximum variation of heater current due to voltage
fluctuations and component tolerances should be < +1.5¢,.

MOUNTING POSITION Any
CAPACITANCES:
Minimum Average Maximum “
Cu el —_ —_— 150 mpF
Cin 9.2 10 10.8 pF
Cout 6.3 6.8 7.3 pF
Cel n — - 250 mpF
Ch-lc —_— 7.0 —_— pF
CHARACTERISTICS?
Va 200 v
V;::] [ v
Yz 200 v
Vit —4.4 v
Iy 30 mA
|g2 4.1 mA
&m 9.0 mA/vV
s 52 kfde—
gl -g2 21.5
Ry 0 Lo}
(.
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E80L SPECIAL QUALITY OUTPUT PENTODE

CHARACTERISTIC RANGE VALWUES FOR EQUIPMENT DESIGN

Averuge initial range  End of life*
Anode current
at Vo = Vyz o = 2045V
Vesz-x = OV, Re = 1300 30 26.5 to 33.5 N mA
at ¥V, = ng. k= 200V
Veax = OV, Vg = —14V — < 200 - pA

Screen-grid current
at Vy o = Vg o = 2045V
Vs = OV, R = 13002 41 2.7 to 5.5 20 mA
Control-grid current
at Vu o = Vga o = 204.5V
Ver 1« = OV, R = 1300 — < 0.5 1.0 A
Mutual conductance
at Vy o = Via o = 2045V
Ves.x = 0V, Ry = 1300 9.0 7.4t0 106 6.0 mAV
Power output
at Va—].( = ng—k = 200V
Via-ix = 0V, I, = 30mA — = 2.0 — W

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

to function with a valve whose characteristics have changed to the values
stated.

OPERATING CONDITIONS AS SINGLE VALVE CLASS ‘A’

AMPLIFIER
Ya x 200 250 v
Vou k 1] 0 v
Vizin — 250 v
Vs 200 — \";
Ry 130 270 82
Ry 7.0 i0 k€2
Rez —_ 1.0 kQ
lu 30 24 mA
IgE 4.1 33 mA
vin(r.m..s,) (Pout = SDmW) 330 —_ mVy
Vinir.m.s.) 3.0 3.0 v
Pout 2.7 2.8 W
D 10 10 o

()
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SPECIAL QUALITY OUTPUT PENTODE

ESOL

OPERATING CONDITIONS FOR TWO VALVES IN CLASS '‘AB'

PUSH-PULL

V:n k

Vu:{ k

VL'.‘Z k

Ry {per valve)
i

Ial“i

Iu'ltnl

Vinlul whr.n.s,
LN

Tt

Iu N, ~ieL

2 annx. sigd

INSULATION

Between heater and cathode
Measured at V.. , = 120V
(cathode positive) Ry, =
Leakage current

200

0

200

130

9
2x 206
1x28
10.4
5.7
3.0
2= 146
249

Initial Raonge

1.0MQ
... 15

Between any twe arbitrary electrodes

Measured at 300V
{cathode positive})

- 50

250 v

0 v

250 v

270 Q0

9 149

2x23.5 mA

2x3.2 mA

15.6 v

9.0 W

4.5 Yo

2x29.5 mA

2x6.6 mA
End of life*

20 wA

10 ML

*To allow for valve deterioration during life, circuits should be designed 1o
function with a valve whose characteristics have changed to the values

stated.

ABSOLUTE MAXIMUM RATI

Viin max,
Vi max.
Pu Max.
Vi max.
Yo max.
Puz Max.
-V, max.
-Veu max.
I, max.
Ry1 x max. (self bias)
Vihok max.
Rh. k max.
Thum max.

SHOCK AND VIBRATION

NGS!

v
v
w
v

A\
w
100 v
v
mA
\4
ke
°C

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

proof against impact accelerations of approximately 500g.

SEPTEMBER 1961
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ESOL

SPECIAL QUALITY OUTPUT PENTODE

OPERATING NOTES

The hum voltage referred to gy has a maximum value of 250uV and is
measured with the centre tap of the heater winding earthed, at a supply
frequency of 50¢/s and with a linear band-pass filter under the following

conditions:
Vak
Voo i
Ru
Ry
5263
a
h
h S
O
93— OSRAR
gi 92 o o
gl 0o O g2
et
S g3
kh h BOA Base

200 v
200 v
1.0 ki)
130 Q
22-2
- mm—~
max

7 1% mm max—=

7 8-5mm max —-—=

5

The bulb and base dimensions of this valve are in accordance with BS5448

Section BA
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SPECIAL QUALITY
HIGH SLOPE PENTODE E
Special quality high slope pentode for use in general industrial

applications 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 used to indicate where reference
should be made to a specific note.
HEATER
Suitable for series or parallel operation, a.c. or d.c.
V! 6.3 A
In 300 mA
The maximum variation of heater current at Vh=46.3V is4+-15mA.
In order to achieve a useful valve life with the heater in a series connected
chain the absolute maximum variation of heater current due to voltage fluc-
tuations and component tolerances should be < +1.5%,

MOUNTING POSITION Any
CAPACITANCES? (measured without an external shield)
Cip av, 8.0 pF
Cip Max, 8.7 pF
Coue AV, 3.6 pF
Cong MaAx. 42 pF
Ca-gl < 0.015 pF
Cgl-h <015 pF
Ch—k 40 pF
Cn (lk=12.1mA)} 10.8 pF
*Cg1-shield < 0.025 pF
*Ca—shleld <0.025 pF

*Capacitance of the electrode to a surrounding shield with an inner diameter
of 52mm and a height of 98mim, all other electrodes being earthed.

CHARACTERISTICS?

Va_k 210 v
vs3_k ¢ v
Vg2_k 1 20 v
Ri 165 19
Iy 10+1.3 mA
*lga 21404 mA
*Zm 9.0+1.2 mAvV
ra 500 k)
rg min. 300 k{2

trg1-g2 34
Req (r.f) 750 Q
Req max. {r.f.) 1.0 k(2
Req max, (f=0to 10kc/s) 36 kQ
—*lg; max. (Rg =100k() Q.5 A
Vg1_x max, {l;=500uA) -5.25 v

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

Ia 7.0 mA
lg2 1.25 mA
gm 6.4 mA/V
g1 (Rg: =100kD) 1.0 pA
Y
[Mullard]
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E83F SPECIAL QUALITY
HIGH SLOPE PENTODE

OPERATING CONDITIONS AS CLASS “A” AMPLIFIER

Va_x 120 210 \

Ves_k 0 0 \

Vo, 120 120 A

Ry 180 180 {1

Ra 10 20 ke)

Rga 5.6 5.6 k&2

la 8.3 83 mA

lga 17 17 mA

g€m 82 82 mAJY

ra 420 440 k(1

Vin ir.m.s. 1.1 1.1 v

VYin (r.m.s. (Pout—=50mW) 350 250 my

'out 340 660 mwW

*Pout(lyr— +0.3A) 400 870 mw

Dot 10 10 9
*Measured with Rgy=330k(

INSULATION
Between heater and cathode

Vy 6.3 v

Vh-k 100 A

Series resistor 1.0 M

Leakage current <15 ph

Between any two arbitrary electrodes =100 MG

LIMITING VALUES (design centre ratings})

Van, Max. 550 v

Ya max. 210 A

Pa Max. 2.1 W

Vgamy Max, 550 v

Vg2 max, 210 v

Pgz Max. 350 mw

Iy max. 16 mA

*ig(pk) Max. 80 mA

Vgl max. (lg] = +03‘LLA) -1.1 \4

—Vg1 max. 100 v

—*yg1pky MAX. 200 Y

Pg1 Max. 50 mw

Rg1-x max. (cathode bias) 1.0 MQ

Vhk Max. 100 \'

Rh-i max. 20 k(2

Touy max. (absolute rating) 170 *C

*Max. duty cycle=10%,, max. pulse duration=_200us

OPERATING NOTES

The hum voltage referred to g has a maximum value of 500uV(r.m.s.)
with a grid leak of 500k{2.

)
[Mullard |
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SPECIAL QUALITY E83F
HIGH SLOPE PENTODE

2167 22-2mm
max
(o] (o]
£ £
E
939S_J E E
al — 0 i
& ™~
T I

S9A Baose

The bulb and base dimensions of this valve are in accordance with B5448,
Section BYA
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SPECIAL QUALITY
DOUBLE TRIODE E
Special quality double triode with common cathode

for use in computers where stability of character-
istics ond 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 series or parallel operation, a.c. or d.c.
Wyl 6.3 v
In 400 mA

The maximum variation of heater current at Vp = 6.3V is +-20mA. In order
to achieve a useful valve life with the heater in a series connected chain the
absolute maximum variation of heater current due to voltage fluctuations and
component tolerances should be <« 4-1.59.

CAPACITANCES? {measured without an external shield)

-
Minimum  Average Maximum
*Cag 20 2.5 30 pF
*¢in 29 3.4 39 pF
Cout’ 300 400 500 mF
Cout™ 250 350 450 mFE
Cg'—n — — 300 mpF
Cg*-n — — 150 mpF
Ca’_a* — — 1.4 pF
Cor—g” —_ — 220 mpF
Ca’—g” — — 150 mpF
[ — — 350 mpF
Ck-h —_ 6.5 —_— pF

*Each section

CHARACTERISTICS? {each section)

Vs 100 v
la 8.5 mA
Ve -24 v
gn 60 mAJV
® 27
Rx [+} Q
(¢
| Mullard |
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E SPECIAL QUALITY
90cc DOUBLE TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN -

Initial End
Average range of life*
Anode current (each section)
at ¥V, = 100V, V, = 2.1V 85 45t0125 — mA
at Vi = 150V, Ry = 20k
Ve = 0V, Ry = 47kQ — 5.0t0 6.2 4.5 mA
at ¥V, = 150V, R, = 20kQ2
Vg = -10V, Ry = 47k — <100 100 A
Mutual conductance (each section)
at V. = 100V, Vg_e == OV
Ry = 25002 (decoupled) 60 45to 7.5 3.0 mAY
Balance (Vg'~Vg")
at Vp = 150V, Ry = 20k
Ry = 47k, I, = 100uA — <20 2.0 Y
Negative control-grid current
(each section)
at Vyx = 100V, Vg_e = OV
Rx = 250Q — <0.2 1.0 uA
INSULATION Initial End -
range of life*
Between heater and cathode measured at
Vn-x = 100V (cathode positive),
R]im = 1MQ
Leakage current <13 30 A
Between any two electrodes
measured at 300V =100 20 MQ

*To allow for valve deterioration during life, circuits should be designed to
function with a valve, any characteristic of which has reached the stated
end of life value.
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SPECIAL QUALITY E90cc
DOUBLE TRIODE

LIMITING YALUES? (absolute ratings) each section

Vam, max. 600 v
Va max. 300 v
Pa Max. 2.0 w
lic max. 15 mA
*igpk) Max. 75 mA
-V max. 100 v
¥—vgpk, Max. 200 v
+ Vg max. 0 A
lg max. 250 wh
*igipky Max. 1.0 mA
Rg—x max. {(cathode bias) 1.0 MQ
Ry 1 max. (fixed bias) 500 kQ
Vn_x max. 100 v
Tbulh max. 170 ﬂC

*Max. averaging time = 10ms.

OPERATING NOTES

For stable operation it is advisable to restrict the cathode to heater resistor
to values less than 20k{. The E90CC is not intended for applications
which are critical with regard to microphony or hum.

e 1S ]
max

— 87 5max —-———=

kh h B7G Base

5770 All dimensions in mm —”“ U H“

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

l.44-— 60-5max ——

section B7G.
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SPECIAL QUALITY DOUBLE TRIODE E92cc

Special quality double triode for use in computers 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 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 v
In 400 mA
The maximum variation of heater current at V;, — 6.3V is -4 20mA
MOUNTING POSITION Any
CAPACITANCES
Average Minimum  Maximum
[ 2.2 1.8 2.6 pF
*eyn 31 22 4.0 pF
Cout” 032 0.22 0.42 pF
o g 2.1 1.7 25  pF
Cout’ 0.38 0,28 0.48 pF
Cyey” —_ — 2.0 pF
Cgr g™ —_— — 0.29 pF
*Each section
CHARACTERISTICS® (each section)
. 150 \'
s 8.5 mA
' -1.7 A
gm 6.0 mA)V
ra 7.5 [19]
n 45
Rk 0 L}
o + 150V
tI =5:5£0-4mA
380kN
47k}
| SEAVAVAVAVES
470kN
-
— o -100V
4939 Fig.1
(Y
[Mullard]
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E92cc SPECIAL QUALITY POUBLE TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

fnitial End
Average range of life*
ly (Vo - 150V, V. = ~1.7V) 8.5 4.5t012.5 — mA
gm (Va x - 150V, Ry = 2000Q) 6.0 45tw0 7.5 — mAY
Iﬂ. (VIJ - 150V; Vg B —10\",
Ra — 20k€), Rg — 47k{2) — <100 100 A
Voo~ Ve (Vi = 150V, 1y 100uA,
Ry = 20k, R, - 47k) -— <20 2.0 \
—lg {(Va — 150V, V,— -1.7V) — 0.2 1.0 A
INSULATION Initial End
range of life*
Leakage current. Measured at Vp
— 100V (cathode positive),
Ritn — 1.0MQ <15 30 {J’.A
Insulation between any
two arbitrary electrodes =100 NN 20 ML

*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 end of life values.

LIMITING VALUES" (absolute ratings) each section

VYa, max. 600 \4
Yu max. 300 v
Pa Max. 2.0 w
+ Vg max. 500 my
-V, max. 100 A
t-vyk, max. 200 v
I max. 15 mA
tikpk, max. 75 mA
lg max. 250 wh
tigpx, max, 1.0 mA
Ry_x max. (self bias) 1.0 ML
Rg-k max. (fixed bias) 500 k)
Vh, x Max. 100 Vs
Thulh max, 170 “C

tMaximum duration - - 10ms

OPERATING NOTE
The E92CC will maintain its emission capabilities after long periods of

operation under cut-off conditions. It is not intended to be used in
circuits eritical with regard to hum, microphony or noise.

T

[Mullard]
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SPECIAL QUALITY DOUBLE TRIODE E92cc

U |
, max
a a [
i
X
£ 5
g g s £
S W
| | B
k h h B7G Base l
All dimensions in mm IHI “ IJIJ ¥
The bulb and base dimensions of this valve are in accordance with BS5448,
Section B7G.
[ ™
[Mullard|
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SPECIAL QUALITY
OUTPUT PENTODE EI30L

Special quality high slope output pentode intended for general industrial
applications.

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 1.7 A
S
The maximum variation of heater voltage at Ih= 1.7A is 5%,
CAPACITANCE82
Cin 35 pF
cout 1 PF
ca_gl <20 pF
CH.AR.ACTERIS'I‘ICS3
v 250 v
a
€2 150 v
e v -15.5 v
gl
1 100 mA
a
1 4.0 mA
g2
g 27.5 mA/vV
m
”gl g2 6.5
T 10 k2
a
pas—
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OPERATING CONDITIONS AS CLASS 'A' AMPLIFIER

v 250 v
a
ng 150 v
v -15.5 A2
gl
R 2,7 k&
a
v, 3.82 Vv
in{r.m.s.)
I 160 mA
a(o)
I 4,0 mA
g2(o)
P 1.5 w
out
Diot 10 %
OPERATING CONDITIONS AS CLASS 'AB' AMPLIFIER - PUSH-PULL
Va 300 v
2 150 v
Vg1 17 v
R 1.6 k2
-a
Vin(r.m.s.) 9.0 v
I 2% 80 mA
a{0)
I 2% 2.5 ma
g2(0)
60 W
out
Dot 5 %
I : 2% 182 mA
a(max.sig.)
I . 2% 22 mA
g2(max,sig.)
RATINGS (ABSOLUTE MAXIMUM SYSTEM)*
v max. 2,0 kv
a()
Va max, 900 v
V _ max. 250 v
g2
-v max. 2.0 kv
a(pk)
+v max. 8.0 kv
a(pk}
p, max. 27,5 w
pa+ a2 max. 27.5 W
v max. 550 A\
g2(b)
(A
DEQEMBER 1965 ) . D Page D2



SPECIAL QUALITY
OUTPUT PENTODE

EI30L

P max, 5.0 w
g2
-V _, max, 150 v
gl
+V . max. 15 v
gl
-pgl max., t1 w
R . max, 0.5 MQ
gl
Ik max, 300 mA
i
lk(pk) max, 1.5 A
Aokj
lk(pk) max. 4.6 A
Vh-k max, (cathode negaiive) 100 v
Vh—k max, {cathode positive) 200 v
*Max, duration 4ms, I max, =150mA,
**Max. duration 1.5us, lk. max, =14mA.
B4678 _ 397
max
_%-1?.__
. /D\
X
5o
S
™M
g1 L =g
)
kag h h T ” T
QOctal Base
CT2 Top Cap
. oP | 437
All dimensions In mm max
I
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SPECIAL QUALITY

OUTPUT PENTODE
E130L B445g|1200
Iq
Igg
{mA)
Iq
memm==Igg
1000
800
KRV
S AT
L3
A
£
O
800
/
y
A '-‘:-‘Z:
‘@O 400
V.
Yy
Y.
7
Y.
1A 200
l'
W4 W N
F
- Vg =Vg2= oY g
i ! : P I el _;-[
1 B et T T 00V
20 -Vg (V) 15 10 5 0

ANCDE AND SCREEN CURRENTS PLOTTED AGAINST
CONTROL-GRID VOLTAGE WITH ANODE AND
SCREEN VOLTAGES AS PARAMETERS
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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EI30L

SPECIAL QUALITY
OQUTPUT PENTODE
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g2

ANODE AND SCREEN CURRENTS PLOTTED AGAINST ANODE
v

VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER
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g2

VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER
v
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SPECIAL QUALITY
OUTPUT PENTODE EI30L

25
} E130L Ig2 Basss| o0
'VQT gm
) Vg =150V (mA/V)
T oo Vg2 =100 Ta
g2 = (k1)
(mA) I
Fi
20 : j 80
il
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Fi
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\
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— h e
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T i 7 !
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N Zdi 11T e 1 1 7 T,
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SCREEN CURRENT, CONTROL-GRID VOLTAGE,
MUTUAL CONDUCTANCE AXND ANGDE IMPEDANCE
PLOTTED AGAINST ANGDE CURRENT

LT180V, V=100V
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SPECIAL QUALITY DOUBLE TRIODE E I 80cc
Special quality double triode, with separate cathodes, for
use in computer circuits. 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 YALVYES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be

HEATER

made to a specific note.

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 parailel with

one another,

Series
Paralle!

V!
In

V), applied between pins 4 and 5

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

Series Parallel
12.6 6.3 A%
200 400 mA

The maximum variation of heater current at V,, = 6.3V is +20mA and

at Vy = 12,6V is £10mA.

In order to achieve a useful valve life with the heater in a series-connected
chain, the absolute maximum variation of heater current due to voltage
fluctuations and component tolerances should be < +1.5%,.

CAPACITANCES® {measured without an external shield)

[
*Cin
Cout*
*Ch -k
Car—g”
Cont”
Ca'—a-
Cgrgr

*Each section

CHARACTERISTICS? (each section)

MARCH 1960 (1)

Minimum Average Maximum

1.8 2.2 2.6 pF
3.0 3.5 4.0 pF
300 500 700 mpF
— 3.5 — pF
1.9 23 27 pF
250 450 650 mpF
— — 1.3 pF
— — 60 mpF
100 150 A
-0.8 -1.85 A
8.5 85 mA
7.8 6.4 mAV
6.4 7.2 kg2

50 46
0 0 Q2

(I
[Munlard]
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E I 80cc SPECIAL QUALITY DOUBLE TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Initial
Average range End of life*
Ancde current (each section)
at ¥V, o = 150V, R = 2200 85 6.3t010.7 50 mA
at ¥V, = 150V, V¥, = -7.5V — <150 150 A
at Va = 100V, VK[D) == 100V
Rg = S00k(} 17.8 13.6 to 22 95 mA
Grid current {each section)
at Vi = 150V, Ry = 22002
Rg = 100k — <0.2 1.0 uh
Mutual conductance (each section)
at Voo = 150V, R = 2200} 6.4 5.3 to 8.1 4.0 mA/Y
Balance (V' ~ V")
at Ve = 150V, |2 = 150pA — <2.0 2.0 v
INSULATION Initiaf

range End of life*
Between heater and cathode measured at
V), x == 200V (cathode positive)

Riim = 1.0M€
Leakage current <15 30 pA
Between any two electrodes measured at

275V =100 20 MQ

*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.

LIMITING VALUES! (absolute ratings) each section

VYaiby max, 600 v
VY, max, 275 A
Pa Max. 2.0 W
-+ Vg max. 1.0 v
T-Vgepx) Max. 200 v
-V max. 100 v
Figipk) max. 50 mA
lg max. 20 mA
Fikiply Max. 200 mA
I, max. 20 mA
Ry x max. {fixed bias) 500 k&2
¥V i max. (cathode positive) 200 v
Vyn x max. (cathode negative) 100 v
**Thuin Max. 170 °C

tMaximum duration = 10us. Duty cycle = 19,

**|n the interests of reliability, the bulb temperature should always be kept
as low as possible.

T
[Mullard ]
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SPECIAL QUALITY DOUBLE TRIODE E I 80cc

QOPERATING NOTE

The E180CC will maintain its emission capabilities after long periods
under cut-off conditions, but it is not intended to be used in circuits which
are critical with regard to hum, microphony or noise.

.22
7N

g!

67-5max ————=

rﬁ 605 max ———

k' hheth k" BOA Rase m

5033 All dimensions in mm

The bulb and base dimensions of this valve are in accordance with B5448,
Section B9A.
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SPECIAL QUALITY
DOUBLE TRIODE E I 8 c
Special quality double triode for use in computer

circuits. This valve will maintain its emission capa-
bilities 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 should be
made to a specific note.

HEATER

Suitable for parallel operation, a.c. or d.c. The heater is centre-tapped
and two sections may be operated in series or in parallel with one another.

Serjes Parallet
V¥l 12.6 6.3 v
In 320 640 mA

The maximum variation of heater current at 6.3V is +35mA.

CAPACITANCES? (measured without an external shield)

Minimum Average Maximum
Ca'—g 34 4.0 4.6 pF
Car—p 34 4.1 4.8 pF
*Cin 5.3 6.0 6.7 pF
Cont’ 0.75 11 145  pF
Cout* 0.65 1.0 135 pF
Cgog* — — 150 mpF
Ca'-a* — 600 800 mpF
Cupe” — — 100 mpF
Cur g’ — — 100 mpF
*Cn- ke — 4.0 — pF

*Each section

CHARACTERISTICS? (each section)

B 120 \
|a 36 mA
Ve -2.0 v
£m 15 mAY
s 1.6 k()
it 24
Ry 0 Q
[ )
(Mullard]
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ZCC SPECIAL QUALITY
E I 8 DOUBLE TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

(each section)

initial End of
Average range life*
Anode current
at V, = 90V, Iy = 250uA 52 41 to 62 24 mA
at Vy = 120V, ¥, = -2V 36 26 to 45 — mA
at Vy = 150V, Vg = -4V — 0.2 — mA
Mutual conductance
at Voo = 120V, Vo —= OV
Rk = 5502 — 11.2to0 18.8 8.0 mA/V«—
Negative control-grid current
at V, = 120V, vV, = -2V,
Ry = 100k} — <0.2 1.0 wh
INSULATION
Initial End of
range fife*
Between heater and cathode measured at
Vyx = 200V {cathode positive)
Riim = 1ML
Leakage current <15 30 ph
Between any two electrodes measured
at 300V =100 20 MQ

*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.

LIMITING VALUES! (absolute ratings) each section

Vacn) Max. 600 A
Va max. 300 A
Pa Max. 4.5 w
Pa’+ par Max. 8.0 w
-V max. 100 \i
+ Vg max. ) 1.0 v
*—Vg{pk) max. 200 v
* 4 ¥gipky Max. 30 \'4
lg max. B0 mA
*ig(nk) max. 200 mA
I max. 60 mA
*ik(pk} max. i 400 mA
R,_i max. (fixed bias) 500 k€2
Rg_i max. (self bias) 1.0 MO
Vh -k max. 120 v
Vh kipk) Max. 200 v
Tlmll) max. 160 °C

*Duty factor = 1%, max pulse duration = 10us.

a—
[Mullard]

SEPTEMBER 1960 (1) S Page D2




SPECIAL QUALITY E I zc
DOUBLE TRIODE

OPERATING NOTE

The E182CC is not intended for applications which are critical with regard
to micropheny or hum.

al all I

\
X
o
£
g "
I~
©

oL 4

K hhcth k! BOA Base T
5032 All dimensions in mm
The bulb and base dimensions of this valve are in accordance with BS448,
Section B%A.
(N
[Mallard]
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SPECIAL QUALITY
DOUBLE TRIODE E I 82cc

1g || 30 Ei82CC Ia
(k) [TTTT J (mA)
Each section
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ANODE VOLTAGE AS PARAMETER.

QCTOBER 1959 (1) SN Page C1{



SPECIAL QUALITY
E I 82cc DOUBLE TRIODE
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SPECIAL QUALITY

DOUBLE TRIODE E I 82cc

—
N
| E182CC 82254
| ; Pulse rating chart '
1000 } =
Tk - :
(pk) T ‘ T Ik
{mA) e B ; .
]
{Area of permitted operation |
maximum pulse duration =100 us 1 "
100 st Maximum  positive grid voltage =30V &
O ] 0
Duty factor (%)
PULSE RATING CHART
R
JULY 19564 (Mullard
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E I 2cc SPECIAL QUALITY
8 DOUBLE TRIODE
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SPECIAL QUALITY PENTODE E I 86F
Special quality high slope pentode for use as o wide band

amplifier 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 handback, 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.

\ 6.3 v
In 320 mA

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

CAPACITANCES? (shielded)

Cq-gl Max. 30 mpF
Cin 76 pF
Cout 3:45 pF
CHARACTERISTICS?
Va 180 v
VQ;; 0 v
Vez 150 v
Vo -1.25 v
lg 13 mA
lg2 33 mA
Em 165 mAY
Hgl-52 53
Fa 160 k$2
—Vg1 max. (g = +0.3uA) 0.5 v

OPERATING CONDITIONS AS R.F. AMPLIFIER

Ve ¢ 180 190 v
Vs i 0 0 v
Ver. o 150 160 v
Vil e 0 +90 v
Ry 100t 630 0
la 11.5 13 mA
la2 29 13 mA
Zm 159 165 mAJY
Reg {r-£) — 330 )

tRecormmended minimum value for V.. = 150V,

QOCTOBER 1943 \\v/o Page D1



E I 86F SPECIAL QUALITY PENTODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Average  Initial range End of life*
Anode current 13 122 to 13.8 > 11.5 mA

Vaee = 190V, Vo = 160V,
V‘lmg = 4+ 9Y, R, = 63042

Anode Current — < 0.8 —_ mA
Va—x = 180V, Vgz_) = 150V,
Vg = 4.5V

Screen-grid current 3.3 29t0 37 — mA

Vace = 190V, Vgo o = 160V
Vei-e = +9V, Ry = 6300

Mutual conductance 16.5 14.2 to 18.8 > 11 mAjvY
Vae = 190V, Yz = 160V,
Vglfe = +9V, Rk = 6300

Negative control-grid current — < 0.2 < Q.5 A
Vae = 190V, Vgie = +9V,
Vgz-e = 160V, Ry = 6304,
Ry k= 100kS)

Insulation resistance — = 100 > 50 M.

anode to all other electrodes
Va.¢, 300V

grid to all other electrodes —_— > 100 > 50 M}
Va.e. 100V

Heater-cathode insulation (lh-x) — < 10 < 20 nA
Vp-x = 100V

Heater current 320 300 to 340 300 to 340 mA
Vo = 6.3V

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

SHOCK AND VIBRATION RATINGS

The E186F can withstand vibrations of 2.5g and 50¢/s for 96 hours and is proof
against impact accelerations of approximately 500g.

OCTOBER 1963 P Page D2



SPECIAL QUALITY PENTODE

E186F

ABSOLUTE MAXIMUM RATINGS!

Va(py max.
Va max,
Pa Max.
Vgg(b) max.
Vgg max.
Pgz max.

+ Vg1 max.

~V¥gr max.

—Vgl(pk) max.
lie max.
Rgl_k max.
Vh-x max.
Rh—k max.
Toup Max.
Vi max.
Vn min.

OPERATING NOTES
1. Hum

400 \
210 A
3.0 w
400 v
175 v
700 mww
0 v
50 A
100 A
25 mA
250 kQ
60 Y
20 kg2
165 °C
6.6 v
6.0 v

The hum voltage referred to g1 has a maximum value of 100uV and is
measured with the centre tap of the heater winding earthed, a supply
frequency of 50c¢c/s {including 39, at 500c¢/s} and a linear band-pass

characteristic under the following conditions:

2, Microphony

6.3 \4
207 v
0 v
150 v
20 ki

78 0
1000 uF
500 kQ

The microphonic noise voltage measured at the anode has a maximum
value of 500mY over the frequency range 50 to 2000¢/s and has a maximum
value of 200mV at a frequency of 50c/s measured under the following

conditions:
Vi 6.3 \
Vb 216 ¥
N 0 \%
Veo-o 160 v
Ve1e +9.0 v
Ra 2.0 kQ
Ry 630 Q
peak acceleration 10 g
)
OCTOBER 1963 Mullard Page D3
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E186F

SPECIAL QUALITY PENTODE

9315

91— 1
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SPECIAL QUALITY PENTODE E I 86F
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SPECIAL @UALITY DOUBLE TRIODE E I 88cc
Special quality double triode with separate cathodes, for

use as a cascode omplifier and in pulse circuits, 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 humbers 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 v
In 335 mA

The maximum variation of heater current at Vp = 6.3V is +17mA.

CAPACITANCES? {unshielded)

Minimum  Average Maximum

*Ca g 1.2 1.4 1.6 pF
*Cak 140 180 220 mpF
*Caos 1.1 13 1.5 pF
Ca' k' this 1.55 1.75 195 oF
Co*—k"ihis 1.45 1.66 1.85 pF
Ca'-k'+h 0.4 0.5 0.6 pF
Cam—k"+h 0.3 0.4 0.5 pF
*Co kints 2.7 33 39 pF
*Cgkth 27 33 39 pF
Car-a” — 25 45 mpF
Cg g~ — —_— 5.0 mpF
Ty g~ -— -— 50 mpF
[ - — 50 mpF
Cgr—k" -— — 5.0 mpF
[y — — 50 mpF
Cx'—h — 2.6 — pF
Cx--h — 27 — pf
Grounded-grid operation
Ca’ g’ ihits 27 3.0 3.3 pF
Ca*—g*this 2.6 29 32 pF
*ckfg-hwa 51 6.9 6.9 pF
*each section
CHARACTERISTICS? (each section)
Ya 90 v
la 15 mA
Ve -1.2 v
gm 12.5 mAV

" 33
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E I 88cc SPECIAL QUALITY DOUBLE TRIODE

OPERATING CONDITIONS AS R.F. AMPLIFIER (each section)

Vae 90 100 v
Vg o - 0 +9.0 Vv
Re 120+ 680 O
ls 12 15 mA
Zm 1.5 125 mAV
Req {rf.) —_ 300 Q
res {f = S0Mc/s) — 60 ki
N.F. {f = 200Mc/s) — 4.6 dB

tRecommended minimum value for V,_, = 90V.

OPERATING CONDITIONS AS ADDITIVE MIXER

Va(b) 60 90 150 \'
Ry 0 1.0 19 kQ
Rgx 1.0 1.0 10 MQ
Vosc(r.m.s.) 3-2 %; 1?0 X
. . m
g‘c 2.9 3.5 41 mAjvV
s 8.3 7.0 6.1 kQ

' CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Initial End of
Average range Life*

Anode current 15 14.2 to 15.8 > 135 mA
VYapy = 100V, Vg(b) = +9,
Ry = 6800

Anode current — < 5.0 — wh
Vapy = 150V, Vg = 15V

Mutual conductance 125 10.5 to 14.5 > 9.0 mANY
Vay = 100V, Vgmy = + 9V,
Ry = 68002

Negative grid current — < 0.1 < 1.0 wh
Va{b) = 100V, Veiby = + 9V,
Ry = 6800, Rg—y = 1MO

Insulation resistance — > 100 > 20 MG
between any two electrodes
Ve = 200V

Heater-cathode insulation (Iy) — < 6.0 < 12 wA
Vn-ir (k positive = 120V)

(k negative = 60V)
Heater current 335 3MBto 352 318to352 mA

Vh = 6.3Y
*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.

Mullard
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SPECIAL QUALITY DOUBLE TRIODE E I 88cc

SHOCK AND VYIBRATION

The E188CC can withstand vibrations of 2.5g and 50¢/s for 96 hours and is

proof against impact accelerations of approximately 500g.

ABSOLUTE MAXIMUM RATINGS* (each section)

V;t(b) max.
V, max.
P Max.
Ps Max. (pu . & 2.2W)
Pua pa- Max.
px max.
-V, max.
* Yy MAax.
Iy max.
Tkqpr) Max.
Vi x max. (k positive)
Vi 1 max. (k negative)
Ry .. max.
T max.
Yh max.
V), min.

*Maximum duty factor 0.1, maximum puise duration = 200us.

OPERATING NOTES
1. Hum

550 v
250 \'
165 W
2.0 w
33 W
30 mv
110 \
200 v
22 mA
110 mA
150 \'
100 \%
500 k{2
165 =C
6.6 v
6.0 v

The hum voltagé referred to g has a maximum value of 50uV and is
measured with the centre tap of the heater earthed, at a supply frequency
of 50¢/s (including 39, at 500c¢/s), with a fully screened valve holder and
a straight response curve filter under the following conditions:

13.
R
CJ“
Re

2. Microphony

90 v
15 mA
80 Q

1000 i<F

500 k2

The microphonic noise voltage measured at the anode has a maximum
value of 100mV over the frequency range 10 to 50c¢/s under the following

conditions:
Vi 6.3 Y
' 100 v
Vi +9.0 v
" 2.0 393
Ry 680 {1
Cy 1000 uf
Peak acceleration 2.5 g
[ )
[Mullard] .
age D3
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E I 88cc SPECIAL QUALITY DOUBLE TRIODE

The microphonic noise voltage measured at the anode has a maximum
value of 140mV over the frequency range 50 to 5000¢/s under the following

conditions:

Vn 6.3 v
Vb 270 v
Ry 18 k(}
Rg-x 1.0 MQ
Ry 180 2
Cy 50 wF

0.5 £

Peak acceleration

B560 22:2mm
Esee] f222mm
a s a

‘[ /\ !
»

o -

9' -q" E £
[+

@ s &

k' h bk B9A Base W i
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SPECIAL QUALITY DOUBLE TRIODE E I 88cc
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E I 88cc SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE E I 88CC
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E I 88cc SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE E I 88cc
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E I 88cc SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY PENTODE

Special quality high slope pentode for use as a wideband

amplifier where stability of characteristics and long life
are required.

E280F

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

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

6.3 \4
315 mA

The maximum variation of heater current at V), = 6.3V is + 16mA.

~1.6

6.0

PN
specific note.
HEATER
Vit
In
R CAPACITANCES?
Unshielded
Ca gl
Cin
Cintw) (Fk = 26mA)
Caut
Shielded
cxl' El
Cin
Cinnws (I = 26rnA)
Cout
CHARACTERISTICS:
- Pentode connected
Vi 180
Vs 0
Vui 150
Vr.i
|ll 20
e
Em 26
wgl g2 &0
la 100
L —

< <<

mA
mA
mA[Y

k(2

OCTOBRBER 1963

Minimum  Average  Maoximum

— —_ 35 mpF

83 9.3 10.3 pF

— 15.5 — pF

2.3 2.6 19 pF

— — 30 mpF

8.4 9.4 10.4 pF

— 15.6 — pF

12 3.6 4.0 pF
Triode connected
(gztoa, gato k)

Va 150 v

Vi -1.8 v

I 245 mA

Em 33 mAjvY

Tu 1.8 k()

Pags D1



E280F

SPECIAL QUALITY PENTODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Average Initial ronge
Anode current 20 18.8 to 21.2
a-e = 190V, Vea_o = 160V,
Vg1-e = +8Y, Ry = 3700
Screen-grid current 6.0 53to 67
Va-e = 190V, Vyo_o = 160V,
Vgl-e = + 8V, Ry = 3700
Mutual conductance 26 22 to 30
Va-e = 190V, Ve, = 160V,
Vgi—e = -+ 8V, Ry = 3700
Negative control-grid current — < 0,3

Vae = 190V, Voo = 160V,
Vor.e = +8V, Ry — 37002

End of Life*

=17

mA

mA

> 17.5 mAJV

< 1.0

uh

*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 AS R.F. AMPLIFIER (pentode connected)

Va—c 190 190 190 \'4

Vea 0 0 0 v

Vigz-c 160 160 120 \'4

Yei-e +8.0 +9.0 +8.0 v

Rk 370 500 780 630 730 Q

I, 20 15 10 13.5 10 mA

lg2 6.0 4.5 3.0 4.0 28 mA

gm 26 23 19 n 20 mAjvY
te1-g2 60 58 56 58 56

ra 100 120 155 130 155 kQ

*re1 (f = 100Mc/s) 1.4 1.5 1.7 1.6 1.6 kQ

Req 220 230 250 240 220 Q

** Cingw) 15.5 15 14.3 14.8 148 pF

1GB 180 162 138 156 142 Me/fs

*Pins 1 and 3 strapped together.
**Measured without external shield.
. . _ gm
}+Gain bandwidth product = T R T— o)
Ta—
OCTOBER 19463 Eglm] Page D1



SPECIAL QUALITY PENTODE

E280F

ABSOLUTE MAXIMUM RATINGS4

Vap; Max.
¥y max,
Ps mMax.
ng(m max,
Vyz max.
Pg2 Max.
-V, max.
Vi1 max.
Te1 max.
l,; max.
Ry1-x max.
Vu-r (k positive) max.
¥Yi-k (k negative} max.
Ty Max.
Vi max.
Vi min.

b

JANUARY 1964 S
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SPECIAL QUALITY TRIODE E288cc
Special quality double triode with separate cathodes, for

use as a cascode amplifier and in pulse circuits, where
stability of characteristics and long life are required.

PRELIMINARY DATA

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,
¥nl 63 v
n 475  mA

CAPACITANCES: (measured without external shield)

*Cpg 1.8 pF
Ca'—k'+hts 1.9 pF
Cark*+h+e 1.8 pF

*Cg—k+h+s 4.7 PF
Ca'—g’'+h+s 35 PF
Ca*—g*+h+s 34 PF

*Cak 250 mpF

*Cyx-gih+s 7.8 pF
Ca’—g” < 50 mpF
Cg'-g” < 50 mpF

*each section,
CHARACTERISTICS? (each section)
Va 60 90 A4
I 15 30 mA
\ -1.2 -1.5 v
Em 14 18 mA/Y
I 25 25
ra 1.85 14 k2

OPERATING CONDITIONS AS R.F. AMPLIFIER (each section)

Vae 60 100 v
Voe ¢ +9.0 v
Ry 80 350 £)
la 15 30 mA
14 18 mA/vY
Reg (rf) - 200 0
N.E. (f = 200Mc/s) 5.0 57 dB
Y
Mullard
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E288cc SPECIAL QUALITY TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Average  Initial range
Anode current 30 28 to 32 mA
Va-e = 100V, Vp_e = + 9V
Ry = 350Q
Mutual conductance 18 15to 21.5 mA/V
Vae = 100V, Vo = +9V
Ry = 3500

Negative grid current — < 0.3 wA
Va—e = 100V, Vo = +9Y
Ry = 3500

SHOCK AND VIBRATION

The E288CC can withstand vibrations of 2.5g and 50c/s for 96 hours, and is
proof against impact accelerations of approximately 500g.

ABSOLUTE MAXIMUM RATINGS? (each section)

Va(b) max. 450 V
V3 max. 250 Vi
Pa Max. 10 w
le max. 40 mA
*in(pk) Max. 400 mA
-V max. 50 A
*¥gipx) Max. 150 Y
Rg-x max. 500 kQ
Vh—k max. 150 \'4
Thap max. 190 °C
Vi max. 6.6 A
VY min. 6.0 V'
*Maximum duty factor 0.01, maximum pulse duration 10ps,
BIG06 . 22-:2mm
| " max [

asa _

h I /\ (
h al

(o] o x

[ oo e
g' g" k o o\ ¢ [E g
w\° °/ v e
o © k >y
C i 0 °

a'l s
k' h ho k" B9A Bose
(A
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SUBMINIATURE SINGLE DIODE EA76

Indirectly-heated subminiature diode with

6.3V heater.
HEATER
Vi 6.3 v
ly 150 mA
MOUNTING POSITION Any
Note - Direct soldered connections to the leads of this valve must
be at feast Smm from the seal and any bending of the valve leads
must be at least 1.5mm from the seal,
COOLING
In operation this valve may become very hot and therefore, in the
interests of long life, it should be adequately cooled. A suitable
method is to mount the valve in a metal clip which conducts the
heat away to the chassis.
CAPACITANCES
Shielded Unshielded
Ca_k+h 4.0 31 pF
Ck_ash 4.5 455 pF
[ 0.74 0.9 pF
Ch_k 1.98 2.0 pF
LIMITING VALUES
P.LY. max. 420 \i
Ya max. 150 v
[a max, 9.0 mA
iagpiy MAaX. 54 mA
Vn_kpk)Max.(cathode positive) 330 v
4-0—-54
-y - —
TA-O‘F
a /ﬂ\
k
a o] h ‘; o
k- S
© © o RE
o} o] =
h a I
| 1-25max T
kK h h BSB/F Base - -
.S
% ‘5: m'g
. [
3274 All dimensions in mm
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EA76 SUBMINIATURE SINGLE DIODE

Indirectly-heated subminiature diode with
6.3V heater.

Iq 3293 EAT7S

80

50 /

7
40 /

N

20

[+ 4 ;] 12 Vg (V)

ANODE CURRENT PLOTTED AGAINST ANODE YOLTAGE
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SINGLE DIODE R.F. PENTODE

Single dicde R.F. pentode for use in A.C. mains operated
equipment, The pentode section is suitable for automatic
volume control.

EAF42

("

ISSUE 2

HEATER
Vi 6.3 v
In 0.2 A
MOUNTING POSITION Any
CAPACITANCES
Cad w1 =2 0,0015 E.tlJ.F
Cad..ap <015 wuF
Pentode Section
Ca g < 0.002 upF
Cout 51 epeF
Cip 45 wuF
Cg1.n < 0.05 wpF
— Diode Section
Cad_k 3.8 upF
Cad._h = 0.02 EJ.ILLF
OPERATING CONDITIONS AS R.F. OR i.LF. AMPLIFIER
Va=Vp 250 v
Rg, 110 k Q
Vi 85 v
Ry 310 Q
Vi -2.0 A
la 50 mA
lga 1.5 mA
Em 20 mAlY
ra 1.4 MQ
He1-gz 18
*¥eo, 43 A
Req 7.5 k L2
N * For 100 : 1 reduction in mutual conductance.
LIMITING YALUES
Pentode Section
VYaen, max. 550 A
Vo max, 300 v
Pa Max. 2 w
VYggeny max, 550 \
Vgo max, (l3<<2.5 mA} 300 v
Vg max. (l; =50 mA) 150 v
Pga Max. 0.3 w
e miax. 10 mA
Vg, max. (lg, ---+-0.3 pA) -1.3 \Y
Rgy_x max. 3.0 MQ
*Rg i Max. 3.0 MQ
Rhfk max, 20 k
Vhfk max, 100 v
S * For ¥y pk; not exceeding —10 V.

[Mullard |
A
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EAF 42 SINGLE DIODE R.F. PENTODE
Single diode R.F. pentode for use in A.C. mains operated

equipment. The pentode section is suitable for automatic

volume control,

Diode Section

Yad(pk) Max. 200 ¥
lag max. 0.8 mA
Vaqa max. {laa—+0.3 uA) -1.3 v
Rp_x max. 20 kQ
Vh.x max. 100 A

———{20-3Mmm |e—-
max. |
a
93 92 E x
qi E g
ad 8
<
Bsa Base n~E] || 1
ks h h 122 mm
max
trk)
(.
[Mullard|
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DOUBLE DIODE TRIODE

Medium gain triode for use as A.F. voltage amplifier

and combined with twin diodes.

EBC33

HEATER

This valve is suitable for DC/AC operazion.

CAPACITANCES

CHARACTERISTICS

Vi

Iy

Cad’-k

Cad”_x

Cad’_ad”

Cud’_g

Cad”_g

Va 100
Ta 2
Ve -2
" 30
Em 1.6
ra 19

OPERATING CONDITIONS AS RESISTANCE-COUPLED AF.

AMPLIFIER

Vb Ru.

V) (kid)
300 47
250 47
200 47
100 47
300 100
230 100
200 100
100 100
300 220
250 220
200 220
100 220

I!L Rk
(mA}  (kQ)
28 1.2
2.3 1.2
1.8 1.2
0.5 4.7
1.5 2.2
1.27 2.2
1.0 22
0.32 6.8
0.83 3.9
0.69 39
0.53 39

0.2 10

*Vour<: Output voltage at start of g or D= 10%.
**Rg=Grid resistance of following valve.

LIMITING VALUES

Varny Max,

¥, max.

P Max.

Vaq max.

lag max.

I max.

Vg max. (lg—0.3uA)
Rg max. (Self bias)
R, max, (Fixed bias)
Vi1 max.

Ry _x max.

ISSUE 2

Mullard|
N

6.3 v
02 A
2.6 upF
3.2 iy
<0.7 uuF
<0.001 wuF
<0.005  uuF
200 250 ¥
4 5 mA
-4.3 -5.5 v
30 30
2.0 20 mAjY
15 15 k
Vnut Vout* Dmt RKI* *
Vin {v) (o) (kL)
19.5 45 5.8 150
19.0 34 5.5 150
18.5 26 5.2 150
13.0 8 10.0 150
220 49 5.2 330
220 4 5.2 330
21.5 31 5.0 330
16.5 14 10.0 330
23.5 52 4.8 680
235 4 4.6 680
23.0 3 4.5 680
1%.0 20 10.0 680
550 v
300 \'
1.5 w
200 A
0.8 mA
10 mA
-1.3 V'
3.0 M
1.0 MO
150 A
20 k()
EBC33 258-t



DOUBLE DIODE TRIODE

E BC3 3 Medium gain triode for use as A.F. voltage amplifier

and combined with twin diodes.

32 e MAX
[ls |
a4 ad"
NGV g%
™M
OCTAL BASE UMU

ISSUE 2 S EBC33 258.2




DOUBLE DIODE TRIODE

High gain triode for use as a.f. voltage amplifier,

combined with twin diedes, for a.c. mains operation.

EBC4l

Except for capacitances, basing and dimensions, the EBC41 is identical to the

EBCS81.
CAPACITANCES
c'a m
€ gt
Cud at

Triode section
Cy k
Ca k
Ca—g

Ceoh

Diode sections

[
Ca”ll k
Cn,d u.”li
G u-n
c:i.”d—h
a
5 a"d
g oo
o] (o]
g "0
[+] [ B o]
q' a'"d =
h h
- B8A BASE
k h h

NOVEMBER 1758 (1)

~0.007 pF
<003 pF
-20.01 pF
275 pF
1.5 pF
1.3 pF
<005 pF
0.8 pF
0.7 pF
< 0.3 pF
<01 pF
=20.05 pF
- 20-3 :1

»

9

£

£

€

O

0

22mm.

Page 1






DOUBLE DIODE PENTODE EBF80

Double diode varigble-mu pentode. The pentode section
is suitable for use as an R.F., LF., or AF. amplifier.

HEATER
Suitable for series or paraflel operation, A.C. or D.C.
W1 6.3 v
[ 0.3 A
MOUNTING POSITION Any
CAPACITANCES -“-
e < 0.0008 ppF
Ca"d g <0001 uuF
Ca’d_a <0.2 e F
Cu"d_n <005 uuF
Pentode Section
Capy < 0.0025 npuF
Cout 49 upF
Cin 4.2 upF
Cgi_h < 0.07 upF
Diode Sections
Ca’d_k 22 upf
Ca”d_x 2.35 p.p'.F
Cg'a_a"a <0.35 ppF
C'd b <0.02 HP.F
C"d..n <0.005 ppF
OPERATING CONDITIONS AS RF. OR LF. AMPLIFIER
Va- Vo 250 \'4
22 95 kO
22 85 v
, 0 v
Ry 300 Q
la, 5.0 mA
. 175  mA
Vi —2.0
Em 22 mAjV
ra 1.4 M ()
Per- g2 18
o 68  kn
Vg, for 100 : 1 reduction in gm —41.5 v

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. <-
AMPLIFIER

Vh Ra In Rg2 |£2

Rk Rgl YE!- Vﬂut* Rm**
V) (kQ) (mA) (MO) (mA) (kD) (MQ) Vi (Vems) (KO
250 220 0.75 0.82 0.25 1.8 1.0 110 19 680
250 100 1.5 0.39 0.5 1.0 1.0 80 18 330
250 220 .71 1.0 0.22 0 10 160 19 680
250 100 1.4 0.47 0.45 0 10 110 19 330

*Dior=15%
**Grid resistor of following valve

(-

ISSUE 2 m EBFE0  858-1




EBF80

DOUBLE DIODE PENTODE

Double diode variable-mu pentode. The pentode section

is suitable for use as an R.F., LF., or AF. amplifier.

QPERATING CONDITIONS AS TRIODE CONNECTED RESISTANCE +—

COUPLED A.F. AMPLIFIER

g, connected to a, g, connected to k.

Yy Ra la
V) (k) (mA)

250 100 2.08
250 47 4.1
250 100 2.16
250 47 4.5

*Vnut:-r’ V[r.m.9.|.

Ric
(9
820
560

0
0

Re;  Vou
M) Vig
10 14
10 13
10 15
10 15

*$Grid resistor of following valve.

LIMITING VYALUES

Pentode Section
Va b, max.
Vi max.
pa mMAX,
Vggn, Max.

Vg, max. (la<<2.5 mA)
Vep max. {la—5 mA)

Pgz Max.
Iy max.

Ve, max, (lg;-— 1 0.3pA)

%
Rgy_k max.
Rhfk max,
Yh_k Max.

Dtot*

(%)
2.5
2.0
3.1
27

550
300
1.5
550
300
125
0.3
10
--1.3
3.0
20
100

*Rg,_x max.—22 M Q if grid current biasing is employed.

Diode Sections (each section)

P.LV.
loa max.

iu.d(pln max,

Rn_x max.
Vi kg max,

350
0.8
5.0

20

100

* &
RBI

(k ©2)

330
150
330
150

3
<P T ccalc<

MO
2

—

-
v
mA
mA
k£
v

This valve ¢an be used without special precautions against microphony if the
input voltage, Vin, is not less than 25 mV for an output of 50 mW from the

output valve.

ISSUE 2 \-v/
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DOUBLE DIODE PENTODE EBF80

Double diode variable-mu pentode. The pentode section
is suitable for use as an R.F., LF., or A.F. amplifier,

2-2mm,
masx

£5 -
9 8 1 E .
as 92 ° ° QE 3
o'd a"d gl o o a"d %

ks b b B9A (Neval) BASE U—HUUUJ 1

ISSUE 2 S EBF80 858.3



EBF80 DOUBLE DIODE PENTODE

Double diode voriable-mu pentode. The pentode section
is suitable for use as an R.F., LF., or A.F. amplifier.

2 A T R R e BBl (9
Q R | (il lL jl [N IR —‘l_ th
— g | L M |
H ‘ | IlI I f 'l : %
i f ] ! T
RN SN T i ik
It 1o 8
1 .k L L4
i \! . ’ 1)
T C e ]
BN ‘l - lI‘ ] : ] L
Y — ’_‘
 — il 7
saasapmesgi mascl BANNNY 8 e 11
ARRENRE s i
_ ;} .- . | i lor iy 1 |
B804 SN NS A |
o S R e ] ;
T T i
. } R 4 g
) ; S R L 8
rH P .
T LT I B
L (—a I
: 71 T
LT '|’.','=;- /'E' L 1 T
' 1 v°¢4‘,ﬁ’,_t_‘
e = 8
T \\ i 1 i
TN
B SR CNTTIN ALK
. e e e e~ L s AN
Ifpa)ts o s 9

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 as grounded-grid amp-

lifier or self-oscillating mixer in Bands IV and V.

HEATER

Vi

In

CAPACITANCES
Unshielded
ca_g
Ca-k
a_k+h
a-g+h
-k
P (Ia = 12mA}
g-k+h
g-h
%k - g+h
Shielded

n 0 0 0 6
m

Ch+k-g+s
Ca—g+s
fa-k+h

CHARACTERISTICS

v
a

DR

eq

APRIL 1965

EC86

6.3 v
200 mA <—
<
2.2 pF
240 mpF
350 mpF
2.3 pF
3.5 pF
5.6 pF
3.8 pF
270 mpF
6.3 pF
4.1 pF
3.3 pF
300 mpF
175 v
-1.3 v
12 mA
14 mA/V
4.85 k2
68
230 Q
Page D1



OPERATING CONDITIONS

As grounded-grid amplifier

Va 175 2’

1 12 ma
a

Rk 125 2
En 14 mA/v

Ag gelf-oscillating mixer

Va ) 220 v
Ra 5.6 K2
Rg 47 k2
Ia 12 mA
Ig 50 HA
Vose (r.m.s.) 2.5 v
g, 5 mA/V
DESIGN CENTRE RATINGS
Va o) max. 550 v
Va max. 220 2’
p,, max. 2.2 W
Ik max. 20 mA
-Vg max. 50 v
R, | X 1.0 MR
Vh-k max, {cathode positive) 100 v
Vh-k max. (cathode negative) 50 v
[——22-2rmax——
a
o " x
E E
g o ©
<t Ty]
kh h
BOA Base
L J
All dimensions in mm U U U m
APRIL 1965 Page D2




U.H.F. TRIODE

Frame grid triode for use as a grounded-grid amplifier
and mixer at frequencies up to T000Mc/s.

EC88

HEATER
Vn
In

6.3 Y
165 mA

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

Ca—g+8 1.7 pF
Co-k 3 pF
Ca—k 45 mpF
Ch-k-g+5 38 pF
€a-k+h 55 mpF
CHARACTERISTICS
Va 160 v
la 125 mA
Ve -1.25 v
Em 13.5 mAJY
Fa 4.8 k()
i 65
Req 240 Q
OPERATING CONDITIONS AS AMPLIFIER (%trough h‘ne)
f 600 1000 Mc/s
Vi 200 200 v
Rs 33 3.3 kQ
Ri 100 100 Q2
la 12.5 125 mA
Em 13.5 13.5 mAjV
B 12 12 Mc/s
Power gain 18 17.5 dB
Noise factor (power matched) 2.0 12,5 dB
OPERATING CONDITIONS AS MIXER
Vo 200 v
Ra 68 kQ
la 9.0 mA
fg 52 pA
Voﬂc(r,m.s.) 2.0 v
Rg 47 kQ
g 5.4 mA/fv
Emiern) 7.0 mAfY
JULY 1963 . Pags D1



EC88 U.H.F. TRIODE

DESIGN CENTRE RATINGS

VYa(ny max. 550 v
Va max. 175 A"
Pa Max. 2.0 w
le max. 13 mA
-V max. 50 v
Rg—k max. 1.0 MO
Vn-x max. 100 \'
et 2 22 TN X ——=]
a
x X
%
3 2
kthh h
BOA Base U “ “ “ U )
All dimepsions in mm E—
[
JULY 1963 Pago D2



GROUNDED GRID TRIODE Ec9 I

Grounded grid triode for use as an amplifier up to

250Mcs.
HEATER
Vi 6.3 v
ln 300 mA
CAPACITANCES “
Shielded* Unshielded
Cag 3.4 26  pf
Ca-kin 120 150 mpF
Cg-k+h 5.0 4.5 pF
Crx—g:h 7.5 7.0 pF

*External shield connected to grid.

CHARACTERISTICS

Va 230 ¥
la 10 mA
Vi -1.5 v
gm 8.5 mASY
©w 90 <«
ra 10.5 k(2<—
Req 400 Q

LIMITING VALUES

Vainy max. 500 W

V, max. 250 v

Pu Max. 2.5 w
-V max. 100 v

1y max. 15 mA

Vhox max. 150 Vi

Touip Max. 200 °C<—

(R
[Mutlard]

JULY 1941 (1) \,\v/ Page Dt



Ec9 I GROUNDED GRID TRIODE

]—f 19max J
T—;q
a
% &
€ £
) 0
~ hd
9 K P 0
|
kh h
B7G Base ]
All dimensions in mm
)
[Mullard] -
age D2
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DOUBLE TRIODE Ecc32
Double triode with separate cathodes for use as a

paraphase A.F. amplifier and in phase inverters,
multi-vibrators, etc.

HEATER
Vh 6.3 %
ln 0.95 A
CAPACITANCES
Ca_a 0.8 euF
ca_g (each section) 4.3 puF
cg_k (each section) 4.3 wuF
ca_x (each section) 20 wuf
CHARACTERISTICS (each section)
Va 250 Y
Yy -4.6 v
la, 6.0 mA
Em 2.3 mA/Y
n 32
ra 14 k2
OPERATING CONDITIONS AS RESISTANCE-CAPACITY-COUPLED
AMPLIFIER
Vh Ra Ia Rk ﬁﬂ! Vﬂut* Dhli Rg]_**
(V) (k) (mA) (k €2) Vin (v) (%) (k £2)
400 47 3.9 1.2 21 &7 37 150
350 47 34 1.2 20.5 57 3.6 150
300 47 29 1.2 20 48 3.5 150
250 47 2.4 1.2 19.5 37 3.4 150
200 47 1.9 1.2 19.5 26 32 150
400 100 2.1 27 25 81 3.0 330
350 100 1.8 2.2 25 69 29 330
300 100 1.6 2.2 245 54 2.8 330
250 100 1.3 22 24.5 44 2.6 330
200 100 1.05 2.2 24 32 24 330
400 220 1.1 39 27.5 81 23 680
350 220 0.95 319 27.5 68 22 680
300 220 0.85 3.9 27 56 22 680
250 220 0.7 3.9 27 45 21 680
200 220 0.55 39 26.5 34 20 680
*Veut—Qutput voltage at start of lg, or at D= 10%,.
**Ry,=Grid resistance of following valve.
LIMITING VALUES (cach section)
V. max. 300 N
Pa MAX. 5 A%
e max. 50 mA
Rg & max. 1.5 M
Vhfk max, 50 v
Rhfk max. 20 k £}
[Miliard]
ECC31 858-1
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Ecc32 DOUBLE TRIODE
Double triode with separate cathodes for use as o

paraphase A.F. amplifier and in phase inverters,
multi-vibrators, ete.

m-
1“
w,
[ x,
(@]
Q W o0 w0
> 1909
o o O
> T 00 o,
m Iy - '
106 mm
MAX

ISSUE 4 Sy ECC32 858-2



DQUBLE TRIODE

High slope, low impedance double triode with low heater

ECC33

consumption, primarily intended for use in flip-flop,

scaling and computor circuits.

HEATER
¥
In

CAPACITANCES
[
¢a_g (each section)
¢g_x (each section)
Ca’. k"
Cﬂﬂfk”

CHARACTERISTICS (cach section)

Va
Ve
la
Em
@
Ta

LIMITING VALUES {each section)

Vapy max,
¥, max.
pa mMax.
le max.
Rg_x max.
Vh_x max.
Rp_x max.

OPERATING CONDITIONS AS R.C.

Vb Ra la Rk
V) k) (mA) (kD)
400 47 4.0 1.2
350 47 35 1.2
300 47 30 1.2
250 47 2.5 1.2
200 47 2.0 1.2
400 100 2.05 22
350 100 1.8 22
300 100 1.55 22
250 100 13 2.2
200 100 1.05 22
400 220 1.1 3.9
350 220 0.98 3.9
300 220 0.83 3.9
250 220 0.7 3.9
200 220 0.53 3.9

*Qutput voltage at the start of |,.

(The heaters of the two cathodes are connected in series)

6.3 v
0.4 A
0.75 upF
2.5 ppeF
3.5 uwpF
1.2 wpeF
1.5 ppeF
250 v
-4.0 v
3.0 mA
3.6 mAJY
35
9.7 k €2
550 v
300 v
2.5 w
20 mA
15 MQ
100 v
20 k &
COUPLED A F. AMPLIFIER
__V_Dl-l_t =“Vu‘.n: Dtut **R g1
Vin (Mems) (%) (kQ)
25, 74 6.1 150
25 62,5 59 150
25 50 5.6 150
25 41 5.6 150
24,5 30.5 53 150
28 78.5 57 330
27.5 66.5 5.6 330
27 54,5 5.6 330
27 43 5.4 330
26,5 32 5.2 330
28 74.5 51 680
8 63 5.0 680
28 51 5.0 680
27.5 41 4.8 680
27 30.5 4.8 680

Arx output voltages fower than those

shown the distortion is approximately proportional to voltage.

**Grid resistor of following valve.

[ ]

ISSUE 1

N

[Mullard]
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Ecc33 DOUBLE TRIODE
High slope, low impedance double triode with low heater

consumption, primarily intended for use in flip-fiop,
scoling and computor circuits.

, 33 mm,
a a max.

"»

9“ a
k' o@ @@ K"
E
' " @ Q @ X E »
? e ; it
9' h |

@D OCTAL BASE

UL

ECC33 858-2
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DOUBLE TRIODE

High-gain double triode with separate cathodes for use
i paraphase A.F. voltage amplifiers.

ECC35

HEATER
Vh 6.3 v
Ip 0.4 A
CAPACITANCES
g’ 0.75 puieF
[y 2.5 wpF
Cin” 3.0 wuF
Cout” 1.0 upF
Cy" " 30 ;.L[)_F
Cin” 3.0 wpF
Cout” 13 puF
CHARACTERISTICS (each section)
Va 250 v
Yy -2.5 v
iu 2.3 mA
Em 2.0 mA;Y
" &8
ra 34 kQ
LIMITING VALUES (each section)
Va b, Mmax, 550 v
Y, max. 300 v
Pa Max. 1.5 w
[ max, 8.0 mA
Re_y max, 1.5 M
Yh_wx max, PG v
[ )
1SSUE 1 [@ ECC35 115741



Ecc35 DOUBLE TRIODE
High-gain double triede with separate cathodes for use

in paraphase A.F. voltage amplifiers.

OPERATING CONDITIONS AS R.C. COUPLED AF. AMPLIFIER

Vb Ra Ia. Rk irﬁ- Vnul* Vout““ Dine Rgli
(V) (k Q) (mA) (k Q) Yin (vr.m.s.)(vr.m.s-) 06) (k Q)
400 100 1.3 27 40.5 375 66.2 10 330
350 100 1.1 2.7 40.5 322 57.0 10 330
300 100 1.0 27 40 28.0 8.7 10 330
250 100 0.8 27 40 23.2 411 10 330
200 100 0.65 27 395 187 28.5 8 330
400 220 0.73 4.7 46 44 80 10 680
350 220 0.63 4.7 45.5 38 69.3 16 680
300 220 0.53 4.7 45.5 325 59 10 680
250 220 0.45 4.7 45 27 43 8.5 680
200 220 0.38 4.7 45 21.5 33.6 8.2 680

* At Dioe=— 5%
+ At Dy =109, or start of |,
% Grid resistor of following valve.

e 33 .

MAX,
o N
gll au
kl @ @ ku \
g q' @ Q Ex
-
4\%e%°%/ P o=
O o°
|
. . OCTAL LASE U ”
K h h K u U i

I55UE 1 N ECC33 1157-2



DOUBLE TRIODE

Double triode primarily intended for use as a cascode r.f.
omplifier at frequencies up to 220Mc/s in television
receivers.

ECC84

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

Vi

Ih

CAPACITANCES (measured without external shield)

PR
o' u”

Cg'u”

Grounded cathode section
'y’
clul
Cout”

cgl_h

Grounded grid section
Ca_y"
Lk
€k’ _¢”+h
Ca”_g”in

Chw”

CHARACTERISTICS (each section)

2

*Rln

6.3 v
330 mA
12 pF
<0.035 pF
<0.606 pF
1.2 pF
21 pF
045 pF
<025 pF
23 pF
016 pF
47 pF
2.5 pF
27 pF
90 v
12 mA
-1.5 Y
6.0 mAJvV
24
2.0 k€2

*Measured at f - 200Mcfs with cathode connections pins 7 and 8 strapped.

ISSUE 1 S
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ECC84 DOUBLE TRIODE
Double triode primarily intended for use as a cascode r.f.

aemplifier at frequencies up to 220Mc/s in television

receivers.
TYPICAL OPERATING CONDITIONS
Vi 250 v
R (see Fig. 1) 5.6 k€2
la 12 mA
Vg -1.5 Y
- P
250V
R
]
- %
L
- - 9 ::
1200
lead -through
T I capacitor T
3590
—ANNN— a9
Fig |
Noise figure (bandwidth of input circuit 7-8 Mc/s) 6.5
)
ECC84 257-2

ISSUE 1 \v/



DOUBLE TRIODE ECC84
Double triode primarily intended for use as a cascode r.f.

amplifier ot frequencies up to 220Mc/s in television
recefvers.

LIMITING VALUES (each section unless otherwise specified)

Va¢b, max. 550 v
Yo max. 180 v
Pa Max. 2.0 w
|, max. n mA
-V, max. 50 Y
Ry i’ max. 1.5 MQ
Rg”_yx” max. 500 k2
VYh_i” max. (cathode positive) 200 v
Vh_x” max. 100 v
Rp_x max. 20 k{2
22 2mm

max

49mm

Kink'eut h h K' B9A Base
139g

The triode on pins 6, 7, 8, ¥ should have grounded cathode connection and
that on pins 1, 2, 3 should have grounded-grid connection.

ISSUE 1 S ECC84 259.3



ECC84 DOUBLE TRIODE

Double triode primarily intended for use as a cascode r.f.
omplifier at frequencies up to 220Mcfs in television

receivers.
2370 H eccaa Ia
o {ma)
—— Each section
i 7T
] I R
1 1T 1T
a V= 9QV
2 0
25
(] : 7
20
I
EIEEatat
Fi
’ T ]

' I
EnepaniS A mmmar anamme i
1 1
- iy, 1
] T/ .

L 10
] Vs
, P,
/ 5
»
BN 11 o
Vo (V) -8 Y 4 2 (5}

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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R.F. DOUBLE TRIODE

Double triode for use as on r.f. amplifier or self-
oscillating mixer in equipment operating directly
from a 6V, 12V or 24V battery on or off charge.

ECC86

HEATER

¥h
In

CAPACITANCES

oy

*Cin

*Cout
Ca'—a*
Corgr
Car—g”
Cav_g*

*Each section

Va
la
Ve
Em
i
Req

OPERATING CONDITIONS

As rf. amplifier
Va
Vam
Re
la
Em
Fa

1Vgiv) is the voltage at

As self-oscillating mixer
Va(o}
Rq
Vosc(r.m.n.)
la
Ee
Rq

Ta

MAY 1962

CHARACTERISTICS (each section)

6.3 v
330 mA
1.3 pF
ERY pF
1.8 pF
<0.05 pF
<0005  pf
<0005  pF
<0005  pF
6.3 A4
900 uA
-0.4 v
26 mAV
14
1.0 k&2
6.3 12.6 25 v
0 0 0 v
100 100 100 k2
0.9 2.5 7.5 mA
2.6 4.6 78  mANV
5.0 34 21 kQ
“earthy” end of grid leak.
6.3 12.6 25 v
500 500 500 Q
07 1.0 1.5 Y
0.4 1.0 2.6 mA
0.8 1.3 20 mAV
120 220 220 ka2
11 8.0 5.3 kQ
()
[Mullard]
\v/ Page D1



ECC86

R.F. DOUBLE TRIODE

DESIGN CENTRE RATINGS

Va max.
Pa Max.
lk max,
Rg max.
Yh-x Max.
Rp—k max.

5242

30 A
600 mwW
20 mA
1.0 MQ
30 v
20 kQ2
22-2
-
max
WL
I .
£ E
ES ES
ot ©F
1 )
¥
Page D2
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V.H.F. DOUBLE TRIODE ECC9 I
Double triode with common cathode for use as r.f.

power amplifier or oscillator.

HEATER
Vi 6.3 v
h. 450 mA
CAPACITANCES Unshielded Shielded e
*ug 1.6 1.6 pF
Cin’ 21 2.6 pF
Cin" 21 28 pF
Cout 0.45 1.5 pF
Cout” 0.35 1.0 pF
Chek 4.0 4.0 pF
Ca g 140 60 mpF
Car g 40 20 mpF
[ 220 160 mpF
[ 430 400 mpF

*Each section.

CHARACTERISTICS (each section) -
Vs 100 v
la 2.0 mA
©w 38
Fa 6.8 kQ
A -0.9 v

OPERATING CONDITIONS—CLASS “C” TELEGRAPHY PUSH-PULL«
As r.i. amplifier

{ 50 100 150 200 250 Mc/s
Va 150 150 150 150 150 v
*Vg -10 -10 =10 -10 =10 v
Tattot) 16.4 16.9 17.5 18 188 mA
gitot) 5.6 51 4.5 4 3.2 mA
P1oaa 1.56 1.47 1.33 1.17 092 W
Fload 63.4 58 50.8 433 32,6 %,

As a frequency trebler

‘ 50 100 150 200 250 Mcss
A 150 150 150 150 150 v
*, -100 -100 -100 -100 -100 v
lattot) 16 16.7 17.2 17.7 182 mA
Fittot) 6 5.3 438 4.3 38 mA
Pioad 0.95 0.89 0.82 0.72 056 W
Tioad 39.6 355 3.8 27.1 205 9

*This bias is obtained by grid current bias, or a combination of grid current
and fixed or cathode bias.
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ECCI

V.H.F. DOUBLE TRIODE

LIMITING VALUES <

Vam max, 500 v

¥V, max. 300 Y

Pa Max. 2x15 wW

b, max. 22 mA,

Y max, ~100 v

Iy max. 2x3 mA

Vi x 100 \Y

Ry max. 250 [39]

Tbu]b max. 200 °C

f max. 250 Mc/s

he— 9 max —w
x x
o
: £
1 [ts]
1 g A .
d S &
'
kh h
B7G Base 4
All dirmmepsions in mm ﬂﬂ U ”ﬂ A
()
[Mullard| -
age D1
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V.H.F. DOUBLE TRIODE

Variable-mu, low noise v.h.f. frame grid double triode
with high mutual conductance for use os a cascode

ECCI89

amplifier.
HEATER
Vi 6.3 v
In 365 mA
CAPACITANCES Shielded Unshielded
Cy—ar < 15 =l 43 mpF
Cyoan < 4.0 < 40 mpF
Grounded cathode section <
Car—g’ 1.9 1.9 pF
Cg' k'thts 35 35 pF
Ca'-k'ihts 2.3 1.7 pF
' on < 280 < 280 mpF
Grounded grid section
Car-g” 1.9 1.9 pF
C g ihis 6.0 6.0 pF<--
Ca” o h-a 4.0 3.4 pF«—
S n 3.0 3.0 pF
[ 170 180 mpF
CHARACTERISTICS (each section)
Va 90 v
Ve -1.4 Ve
la 15 mA
Em 12.5 mAjvV
ra 2.5 ke
: 34
Ve {for 20 : 1 reduction in gp) -5.0 v
Ve {for 100 : 1 reduction in gm) -9.0 v
DESIGN CENTRE RATINGS (each section)
Vi) max. 550 v
Wy max. 130 v
Pa Max. 1.8 w
I max. 22 mA
-V, max, 50 v
Rgr—x max. 1.0 MQ
Rgr—k max. 500 k2
Viok max. 50 A
Vi -k~ max. {cathode positive) 150 A
Ru-x max. 20 k(2
i )
NOVYEMBER 1952 m\y Page D1



Ecc I 89 Y.H.F. DOUBLE TRIODE

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.

5242 222

max

T -

Qg sa
h

h a' [ I
K" /00N g E’é £
< ©OE

g' a"t O
=y, "\Jo o/ ¥
a't s }
BOA Base UUHDU—

The triode on pins 6, 7, 8, should have the grounded cathode connection
and that on pins 1, 2, 3, should have the grounded grid connection.

()
Em\v];m Page D2
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TRIODE HEXODE ECH35
Triede hexode for use as frequency changer in a.c.

mains-gperated receivers. The hexode section is
designed for a.g.c.

HEATER
V¥ 6.3 \'
In 225 mA
CAPACITANCES
Lat- g1 < 300 mpF
Hexode section
Cel-k 5.0 pF
Cak 10 pF
Ca—gl <3.0 mpF
Triode section
Cyk 9.0 pF
Ca—x 3.0 pF
Ca—g1 1.6 PF
OPERATING CONDITIONS
Hexode section
(a) With fixed screen-grid voltage
Va 250 250 250 v
VYezips 100 100 100 A
R 215 215 215 Q
Rgsigt 50 50 5¢ k2
T3+t 200 200 200 A
Ve -2.0 -17 -23 v
[N 3.0 — —_ mA
lg2 v 30 — -_ mA
g 650 6.5 1.5 whA/Y
Ta 1.3 =5.0 =6.0 MO
(b) With screen grid fed by a potentiometer (See Fig. 1)
Vo = Vi 250 250 250 A
R1 24 24 24 k(2
Ra 33 33 33 k(2
Ri M5 215 215 Q
Rya+gt 50 50 50 k(2
lga+gt 200 200 200 uh
Vei -2.0 -23.5 -3 v
Yootgd 100 — 145 v
|ml 3.0 —_ —_— mA
lgz4g1 3.0 — —_ mA
gc 650 6.5 1.5 LAYV
ra 1.3 =3.0 >4.0 MQ
Vi1 max. (g = +0.3pA) -1.3 \i
Vga max. (|,»;3 = +0.3y.A) -1.3 A
(Y
[Mullard |
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ECH35

TRIODE HEXODE

OPERATING CONDITIONS

Triode section

LIMITING

Yy
Ra
la {Rge = 50k(2, lg = 200uA)
la (Wge = OV, Vs = OV)

gm (Vg = OV, Voo = OV)

p (Vgr = OV, Voge = OV)

Vgt max. (|g1 = +03LLA)

VALUES

Hexode section

Va(h) max.

Vi max.

Pa Max.

Vg2+g4[b] max.

Vyzigs max. (ly = 4.5mA)
Vgziga max. (I, = <0.5mA)
Pe2+gs Max.

|y, max.

Rg]. 1 Mmax.

Rgz -1 max.

Vnok mMax.

Rhfk max.

Triode section

Va.(‘b) max.
YV, max.
pa Max.
Rgt max.

MAY 1580 (1)

100 250 v

— 45 k$2

3.3 33 mA

10 4.5 mA

2.8 22 mAV
24 24

-1.3 \'

550 v

300 v

1.2 w

550 \'4

125 v

200 v

600 mwy

15 mA

30 MQ

100 k(2

100 A

20 k2

550 \

100 A

1.5 w

100 k2
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TRIODE HEXODE ECH 35

~i
Th

Rl

45.0000n

“T 1 L

-

-- Q00005 wF 0-00005 p¥F
-

cv cv

~l
LLY

=

|’-—«v\/\/‘——.«\vc.

Fig. 1.—ECH35 as frequency changer with screen grid fed by a potentiometer.

I~ ’rﬁqu_""
0 O
9294 983
X
O o 2
= o O Gy ‘E é
© Q @ o
h N©0O h o
M K | S,
Octal bose
Al dimensions in mm I-—BO
(Y
[Mullard|
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TRIODE HEXODE FREQUENCY
CHANGER

Triode hexode primarily intended for use gs frequency changer
in A.C. mains-operated receivers. The hexode section is

ECH42

designed for A.V.C. operation. The valve may also be employed as a phase inverter.

HEATER

In

MOUNTING POSITION Any

CAPACITANCES
Cgi_gl
Cgt_.ah

Hexode Section
Cgi-nikygeiRaskirt
Ca.hikigzygaEkirt
Ca.g
gi-h

Triode Section

Cpt_hikigzia+akin
Cat_hy kg2 Ed+BKITL
Cat_pgt

oo
W

<0.35
<0.2

A
couhk
s Lo

o
R W in

OPERATING CONDITIONS AS FREQUENCY CHANGER

With Screen Grid fed from a potentiometer (see Fig. 1}

Hexode Section

.
Triode Section
L
Ra
RBH—K:]
£ g3
a

P

ek
g

puef
peF
puF
upF

pief
puf
weF

kQ
kQ
wh
mA

The effective mutual conductance under the above conditions is approximately

550 uA/Y

()

ISSUE 2 E@
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TRIODE HEXODE FREQUENCY
ECH42 CHANGER

Triode hexode primarily intended for use as frequency changer
in A.C. mains-operated receivers. The hexode section is
designed for A.Y.C. operation. The valve may alse be employed as a phose inverter.

CHARACTERISTICS
Triode Section
Va 100 \s
Ve 0 A4
la 10 mA,
Emn 2.8 mAjv
w 22

TYPICAL OPERATING CONDITIONS AS PHASE INVERTER

(see Fig. 2)
Vi Iy Ve.g* Vg Diot*
(V) {mA} (Vem.s.) Vi Yo )
200 2.6 33.2 25.2 2.6
300 4.0 56.7 25.7 2.8
400 5.3 78.6 26.1 3.0

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

LIMITING YVALUES

Hexode Section

VYany max. 550 \d
Va max. 250 \i
P Max, 1.5 w
Ve gany Max. 550 v
Veoies (la=3 mA) 125 \d
Vigigs Mmax. (l,<<1 mA) 250 A
Peas gy Max., 0.3 w
Vg (g~ 1 0.3 gA) max. —1.3 v
I max. 7.0 mA
Rg, 1 max. 3.0 MO
Rz x max. 3.0 M
Rn_k max. 20 k 2
Vih_ max. 50 v
Triode Section
Vach, Max. 550 v
Vo max. 175 v
pa Max. 0.8 w
Vg max. (lg— ¢ 0.3 pA) —1.3 A
I, max. 6.0 maA
Rgt_kx max. 3.0 MQ
Rh_k max. 20 k 2
Va_ik max. 50 v
()
[Mullard |
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TRIODE HEXODE FREQUENCY
CHANGER E H

Triode hexode primarily intended for use as frequency changer
in A.C. mains-operated receivers. The hexode section is
designed for A.V.C. operation. The valve may also be employed as a phase inverter.

—
pt—
20-8mm.
9n Q¢ — “max. - ™
———
92 5
94 E
91 £
) E
E @
h h k B8A BASE
~ " 22mm. J
. max,
s
(i
[Multard| ECH42- 258-3
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TRIODE HEXODE FREQUENCY
H CHANGER

Triode hexode primarily intended for use as frequency changer
in A.C. mains-operated receivers. The hexode section is
designed for A.V.C. operation. The valve may also be employed as a phase inverter.

Rl 270000

'_A

220pyF

,_T T hTm  —
=

AVAVAVEE PR 3

Fiz. 1—EC!H42 as Fizquency Changer

& @- { Vb oa
100K
330Kn 27 OUTPUT
©-O2pF Vg-g RMS
O-0%F —-- — a70KkQ 21
-4 O I

1

INPUT

MO A-2KOLS 2SpF 270K K
12uwW

e
;

Fig. 2—ECH42 as Phase Inverter
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TRIODE HEPTODE

ECH8I

Triode heptode primarily intended for use as a frequency changer.

HEATER

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

v
I

h
h

CAPACITANCES

Cah-at
Can_gt
“ah-(g3+gt)
cgl -at
“gl-gt
“g1-(g3+gt)

Heptode section

“infg1)
C.
in({g3)
out
Ca.-gl
Cgl-gS
Cgl -h
Cg3 -h

Tricde section

c
in
cout

¢
a-g
Cg-h

DECEMBER 1965

6.3 v
300 mA
200 mpF
<80 mpF

<350 mpF
<60 mp¥F
<170  mpF
<450 mpF

4.8 pF

6.0 pF

7.9 pF
<6.0 mpF
<300 mpF
<170 mpF
<60 mpF

2.6 pF

2 pF

1.0 pF
<20  mpF

Page D1



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

vy 230 250 v
v, 160 248 v
Ves 0 0 v
Roo, gt 22 22 k2

gl - -35 v
Vaz . g4 96 245 v
L 1 - mA
Ig2 + gt 7 - mA
Tpy 0.5 - pA
N 4500 Y V4
r, 0.24 >10 MG
g2-g1 & )

eq 4.5 - k02
R, 8.2 8.2 k2
Reo . o4 22 22 k0

*Operating with grid current bias as obtained with Rgl—k = 1M and with zero
a.g.c. volts; resulting Vgl = -500mV.

OPERATING CONDITIONS OF HEPTODE SECTION AS A.M. FREQUENCY <
CHANGER*
Vb 250 250 v
Va 225 240 v
Rg2 +ad 22 22 ki2
RgS +at 47 47 ki
Vgl - -28 v
ng ‘g4 78 235 v
la 3.3 - mA
]g2 +gd 7.8 - mA
]gS rgt 200 200 LA
“‘Igl 0.5 - HA
8 1100 11 LA/
Ra 8.2 8.2 kR
Req 30 - k2

*Triode operating with Vb = 250V, Ra = I3k and V av.

osc (r,m,s,)

**Operating with grid current bias as obtained with R K = 1M and with

gl-
a.g.c. volts; resulting V(r1 = -500mV.
N
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TRIODE HEPTODE

CHARACTERISTICS
Triode section

Va

<

™|

4
m

-
< E

ax. (1= +0.3
g™ (g @A)

Heptode section

Igz + g4

Em

“g2-g1

ECHSI

OPERATING CONDITIONS OF TRIODE SECTION AS R.¥. OSCILLATOR

Yb

at

gt+g3
gt+gd

Iat

g, lefd

R
R
I

RATINGS (ABSOLUTE MAXIMUM SYSTEM}

Triode section

DECEMBER 1965 -,

100 v
13. mA
0 v
3.7 mA/V

22
6. k2
-1. \'4
160 v
0 v
100 v
0. TN
=0. v
11 mA
7 mA
4.5 mA/V

25
250 v
33 kR
47 Kk}
200 A
4. mA
650 wA/V
550 v
250 v
BOO mw
6. ma
3. MR
100 v
20 k2
Page D3



Heptode section
va(b) max.
Va max .
p, max.

Vg2+g4(

v max.

£2+g4
Vg2+g4
pg2+g4 max.
Ik max,

Rgl K max.
*RgS-k max.
vh-k max.
Rh-k max.

h) max.

max. (Ia <1ma)

550 v
300 v
2.0 We—
550 v
125 v
300 v
0.8 W
18 mA-<—
3.0 MR
3.0 MQ
100 v
20 £

*If the two sections of the valve are switcheg during operation so that there

is no direct connection between g3 and g, 4s may occur in f,m, /a.m.

receivers, then R max. = 20k,
g3-k

Sh Ot

B2A Base

All dimensions in mm

bt — 2 22 X o

503 max——————

-

X
e]
E
oy
i
o

]

|

T4

DECEMBER 1965
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TRIODE HEPTODE ECHSI

ECHSBI pa34s |14
i {
TIT11 HA)
Vol 250V
Rgt493 = 47k0
Igt.ga =200uA
Vbt 2250V
Rat a 33kQ
w04
Vb 2250V Ly
Roq = B-2k0 A v nya
Rgpegq = 22k01 r =
‘d A
N laf 1/
A L4
/ L1
FARRV AP
" y
PARrd Y
Y |
£, 4 7
;"lf A A
‘blo’/ [ 4 4 A
as 2 D,
/,f ,‘91 4 Y
/ S /
[ @c‘/ / 102
r‘ Y
¥ , g
4 Y
/i J f
:
A
y / ,
y
/ o]
Vgt IV - 40 Y] -20 210 0

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WHEN
USED AS A FREQUENCY CHANGER
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ECHB8I

B4348

[i1E1

Va

Rgt. g3
Igtega
Vpt
Rat

n =250V
= 47kQ
-200|.|A
=250V

= 33kO

Vg24g4 =250V

= o~

=150V
= |00V~

= 50V

R,

e

| O O I

1 |
I HENEEERERI
TETTTTTaT]

Vp, =250V

Rﬁh = B2k}

Rgoega = 22kQ

N
NN
o

B

K

e

iy
g

Vg| V)

-30

-20

-1

0

{1 9¢
1 (uafv)

CONVERSION CONDUCTANCE PLOTTED AGAINST CONTROL-GRID
VOLTAGE WHEN USED AS A FREQUENCY CHANGER

DECEMBER 1965
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TRIODE HEPTODE ECHS8I

r T3 T 84347 | Lo {pA)
a M1
{.H ECH 8} Iq2.g4lHA)
{M Q) ISR ENENE| s
g (MAN)
Vpn  *250V
Roh =+ B:-2kQ
Rg2.g4 v 22k0
Vit 230V
Rat = 33k4
Rgteg3 = 47kQ
Igtth =200uA
'02 o4
Ig2.94
11
| =
- fa 1 Ia
M A
N
L LA
Py
o 103
o
Py
M. 9
Ig2-g4 A 3 - f
v Py
-
M LA N
o M N 102
Sc
A
7
¥
EFE
a [ A
’V
e
o1 LT 10
Vgt (v} -40 - 30 -20 - 10 o

ANODE AND SCREEN-GRID CURRENTS, CONVERSION CONDUCTANCE
ANODE IMPEDANCE AND EQUIVALENT NOISE RESISTANCE PLOTTED
AGAINST CONTROL-GRID VOLTAGE WHEN USED AS A FREQUENCY
CHANGER

ull
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Fal| e [TTTTT LT J . I | EcHsI l na34s [Ign[Igte
Mo kA | Vi = 250V : -1 na) g3
M Ran o82ka] Ig2 [(pa)
[T Rg2ag4 s22 k! —— +94
HRg  + 1Mn - 5 (pa)
[ Ras s33ka[ [ f i (ma)
[ Agtegs 147k 0 = N
20 1o 10 |woo
X
f i
AY
A
AY Ji :
I | B \
1.6| o8 1g2.94 80 |400
i
\
=
L Igtoga ¥
i T
12| 08 / ; &0 [300
| \
ru‘ |2
i f
[y T X
\: '
LY
t L Iat
08104l : ; - d ; a-0 200
W
pd
.
i —
f + Iah =
04| 02HH— i 2.0 {100
T
i
ol o ' T o lo
] 20 &0 10 Vosc (Vr.m.s.)

ANODE, SCREEN AND OSCILLATOR GRID CURRENTS, CONVERSION
CONDUCTANCE, AND FQUIVALENT NOISE RESISTANCE PLOTTED

AGAINST OSCILLATOR VOLTAGE

[ )
= Mullard
DECEMBER 1965 \v/
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TRIODE HEPTODE ECHS8I

b >
b 13
aQ 12
1o
N 2 ]
[ ] — -
¥ " I 1m
or—¢ 10
~ c =
7 Ei :
I
\\
) ) /
,9999% 7
_ Owwgr-o
3] o~ <
| |la® & y o
a—unun-n v i 4 O
- < 7 -
u O 5 =
B Lo s D
£ O oM
>|z|zn'::'mm.-am
12
b 1
3 1Q
I m o
cE 4 2 2
> o
>
E

INDICATING THE R.M.S8. VALUE OF THE VOLTAGE OF AN INTERFERING
SIGNAL AT THE GRID PRODUCING 1% CROSS AND HUM MODULATION
A8 A FUNCTION QOF THE CONVERSION CONDUCTANCE
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ECHBI paasc | Ig
(ua
TTITTT ual
Vg =250V
ng = 0OV
4 104
Vy -250V
Rgp = B:2kQ
Rgo.gs = 22KQ 4
Vg3 - OV\\ ¥ y,
?
f y
M [ A
rdi%s r
&
Lt A . 103
4
d y. i
4904/ / 4
X
& /% A %
a iy .
A%/ 74 ¥
44
1/ A S [
- 't‘
; A
A / a 102
%)
ol
f 3,
y, A
J [ ¥
Y
A .
[ ¥,
y
4 10
Vg1 (V) -40 -30 - 20 -i0 o

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
HEPTODE SECTION
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TRIODE HEPTODE ECHSI

ECHB] B435| gAT
[TIITY {ualv)
Vg =250V
Vga = OV
104
y.
¥
Vp 250V ,’/:
Rah = B2k A
Vga = QV /
ARAEL s
Af o
v /] J
A
4 |
A4 111/
AT i
AT A ATV
$ /
;ﬂr /L/‘\ 4 /
q,'?/d/lwoo/ / /
A0 A Ld / ¥, 102
6; 1
A g
4 oy
B Yy y 'Q,r
1” A a
I'y]
' :
/ / / 10
Vgl (V) ~30 ~20 S 10 o

MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
FOR HEPTODE SECTION

[
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ga352 | IalnA)

| . -1
B Bl [J :
Moy | ECHB! Iga.ga{uAl
IEBSNNEENERE G (HANV)
Vi 1250V
Rap = 82k0
Rg2ega = 22k0
Vga = Qv
102 10
v
v
I
”
=
N sddipid
1]
N - 1
M . 1] 4
1A g
P b1 / Vi
10 n 4500 4 10?
W,
Iy W
N
4/ 21 1N
Iq p Ig2.94 am "a
V‘ a
1 L i
o 1
A / N
10 A v p 10?
4 y
4
'I A
/
[ ; It
A 1
P
o LA Y/ 10
Vgt (v} -40 -850 - 20 -16 o

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE,
AND EQUIVALENT NOISE RESISTANCE PLOTTED AGAINST CONTROL-GRID
VOLTAGE FOR HEPTODE SECTION
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TRIODE HEPTODE ECHSI
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SCREEN-GRID CURRENT PLOTTED AGAINST SCREEN-GRID VOLTAGE
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INDICATING THE R.M.S. VALUE OF THE VOLTAGE OF AN INTERFERING
SIGNAL AT THE GRID PRODUCING 1% CROSS AND HUM MODULATION
AS A FUNCTION OF THE MUTUAL CONDUCTANCE
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TRIODE HEPTODE ECHSI
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TRIODE PENTODE ECL83
Combined triode and output pentode with

separate cothedes intended for use in
audio frequency applications.

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

Vi 6.3 v
Iy 600 mA
MOUNTING POSITION Any

CAPACITANCES (measured without an external shield)

Cat.-gp = 0.1 pF
Cat_ap <1.6 PF
Cgt_gn =< 0.03 pF
Cotap < 0.05 pF
Pentode section
Cup 0.2 pF
Cin 5.7 pF
Cout 4.7 pF
Ce1-b 0.4 pF
Triode section
Cog 1.6 pF
Cin 2.3 pF
Cout 0.32 PF
CHARACTERISTICS
Pentode section
Vy 170 200 v
Vaa 170 200 v
Iy 30 27 mA
[ 5.0 4.4 mA
A -9.5 -13 v
Em 55 5.0 mAfV
Fa 53 65 kQ
Her1-ge 10 10

Triode section

Vy 170 200 Y
I 1.6 24 mA
v, -1.5 1.5 v
Em 2.1 2.5 mAV
ru 40 34 k2
u 82 85
(A
[Mullard]
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ECL83

TRIODE PENTODE

Combined triode and output pentode with
separate cathodes intended for use in
audio frequency applications.

PENTODE SECTION AS

Single valve class ‘A’

Vu.

V!E

Vﬂl

Ial")

Ig2|ll)

R

Ra
vin{r.m.s..

Pout

Dtut

Two valves in class *

Va
Ve

*Ry
lu(n)
Iz (max. sig.)
lg20)
lga (Max. sig.)
Rafa.
\""-n:gl—smr-"'lf:i
Powm
Diat

*Common cathode

AUDIO OUTPUT VALVE

TRIODE SECTION AS A.F. YOLTAGE AMPLIFIER

Vo Ra
v (ks2)
170 100
200 100
Vuul

170 200 v

170 200 A4

-9.5 -13 v

30 27 mA

5.0 4.4 mA

270 410 Q

5.5 7.5 k2

50 5.2 v

2.2 2.5 W

10 10.5 LA

AB’ push-pull

170 200 v

170 200 v

180 220 Q

2x24 2x25 mA

2x%27.5 229 mA

2x3.8 2x<39 mA

2625 2>-8.5 mA

6.5 7.5 k(2

17 23.5 \

5.0 7.2 W

3.6 4.2 o

bias resistor

IB Rk \ﬂ VGU‘ REI*
(eA) (k(2) Vin (Vem.s) (k)
650 1.8 49 15.3 330
720 22 47 17.7 330

. measured with an input of 100mY

in

Vour measured for a total harmonic distortion of 5%

*Grid resistor of following valve.

( )

ISSUE 1

[Mullard|
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes intended for wuse in
audio frequency applications.

ECL83

LIMITING VALUES
Pentode section

VYap, Max.

Vo max.

Pa Max.

Vgan) Max.

Vg max.

Pgy Max.

Pe; Max. {speech and music)

Iy max.

Rgi_x max. (self-bias)

Rg,_x max. (fixed bias)

Vi_x max. (d.c. cathode positive or a.€.r.m.u.)
Vh_x max. (d.c. cathode negative)

Triode section

Vainy Max.

V., max.

Ps Max.

e max.

Rgi_k max. (fixed bias)

Rgi—x max. (grid current biasing)

Vi_x max. {d.c. cathode positive or a.C.r.m.5.)
Vi_x max. (d.c. cathode negative)

a, a; X
h ap
K¢ OOOO kp,93
= SN
{ 9, \ O O/ 92
ﬂt 9
kp,93h h ke B9A Base
(R

550 v
250 v
5.4 w
550 v
250 v
1.2 wW
2.4 w
45 mA
500 k(2
250 k(2
250 \'
100 \'
550 v
250 v
3.5 w
15 mA,
1.0 MO
22 MQ
250 v
100 v

g 222mm,
max

56 mm max —»

%HMMﬂa
—

1SSUE 1 \\v/'
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ECL83 TRIODE PENTODE

Combined triode and output pentode with
separate cathodes intended for use in
audio frequency applications.
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A.F. VOLTAGE AMPLIFYING PENTODE

EF36
EF37A

Octal base

Al dimensions in mm

e 29
max

8bmax —————-

(LM

b 27,

100 mgx -]

FEBRUARY 1960 (1) \\v/

Page 3



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

Variable-mu r.f. pentode with sliding screen
characteristics, for use as controlled r.f. or i.f. amplifier.

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

HEATER
Vh
In
CAPACITANCES
Ca—gl
Cin
Coul

OPERATING CONDITIONS AS R.F. OR I.F. AMPLIFIER

Vy =V,

Ry2
Yy
Vs
Vi
I-‘l
Iz
Em
Fa

R]\'

Vo max. (I, =

200
60
100

0
-2.5
6.0
1.7
2.2
0.9

325

200
60
200
0
-39

70.0055

=10

+0.3uA)

325

6.3 A

200 mA

<3.0 mpF

5.5 pF

7.2 pF

250 250 A
% 90 k2
100 250 \i
0 0 Vi
-5 49 v
0 — mA

T — mA

2 0.0045 mA/V

.25 10 Mq2

32 325 Q
-1.3 v

OPERATING CONDITIONS AS CONTROLLED GAIN R.C.

COUPLED AMPLIFIER

A

out

A\ Rs Ryz
(V) [(393] (k&)
250 200 800
250 200 800
250 200 800
250 200 800
250 200 800
250 100 400
250 100 400
250 100 400
250 100 400
250 100 400

-V, (CONTROL VOLTAGE)

Iy |E2 Ry -V, Vout Xgut Diot
(mA) (mA) () (V) Vems) Vin (%)
087 032 175 4] 10 106 2.7
069 0 175 5 10 40 2.7
0.55 017 175 10 10 23 3.7
037 011 175 18 10 1.6 48
017 005 175 25 10 6.7 838
1.6 0.45 1.0 0 10 a5 2.5
122 036 1.0 5 10 36 2.7
092 028 1.0 10 10 20 44
057 018 1.0 18 10 9.2 64
036 011 1.0 25 10 5.5 9.5

(N

[Mullard|
Page Dt
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EF39

VARIABLE-MU R.F. PENTODE

LIMITING YALUES

Vaimy max.

Yy max.

Pa Max.

I max.

ng(m max.,

Vez max. (I = 6mA)
Ve max. (l, = 3mA)
Pez Max.

Rgi-x max.

Vh-x max.

Ri- k. max.

Octal base

Ak dimensions in mm

MAY 1960 (1)

550
300

10
550
125
300
300

3.0
100
20

o 29
max

3
= 3
<cEZccecr T

leC2

8Bmax ————=

8

T

100 Mmax

F__WE‘;"X -

Page D2



VOLTAGE AMPLIFYING PENTODE EF40

Low noise pentode primarily intended for use in high
gain r.c, coupled a.f. voltage amplifier stages. EF4 I

OVERLEAF

Except for heater to cathode voltage ratings, basing and dimensions, the EF40 is
identical to the EF86.

LIMITING VYALUE
Vi_g max.

S0 A

20:3 mm.
max.

9 91
1c o o
XoN N '
o [} Eg
Q o o k.5 OE
-]
h h
BBA BASE *C
2| U0 U
E}E .
E77 22 mm.
max.
(R
[Mullard] =
age 1
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EF4 I VARIABLE-MU R.F. PENTODE

Variable-mu pentode for use
as r.f. or i.f. amplifier.

Except for capacitances, basing, dimensions and heater to cathode voltage ratings
the EF41 is identical to the EF39.

CAPACITANCES
Cagl <0.002 pF
C.l_h <0.05 pF
Cin 47 pF
Cout 3.0 pF
LIMITING VALVUE
Vo k max 50 v
20-3mm
max.
9 VAN
92
gl
C 3
B8A Base
I TH_| 37mm
k,g3s h h
22mm
- -
106 max.

Although pins 3, 4 and 7 are internally connected
together, it is recommended that the external
connection be made to pin 7, as the cathode [ead
inductance to this pin is lowest.

i a—
- [Mullard]
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R.F. PENTODE EFSO
Single-ended r.f. pentode, fully contrelled by voltages of

0 to —6Y or 0 to —55V according to the circuit used.

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

Vi 6.3 v
I 300 mA

CAPACITANCES

Min. Av. Max.

Cu — - 0007 pF
Cyr p> 2.4 — pF
Tl 71 83 9.5 pF
Cise 4.8 5.1 5.6 pF

OPERATING CONDITIONS

Va 250 250 250 250 v
Vo 250 250 250 250 v
Vi o -2 -1.55% i v
Vs 0! o -30* —~20% A4
Ia 10 10 10 10 mA
e 3.0 30 5.5 4.0 mA
2 6.5 6.5 5.2 60  mA/Y
ra 1.0 1.0 01 0.2 M
TP 75 — — —

R 14 — — o l€2
Input damping (f -50Mc/s) 4.0 — — — k€2
Qutput damping (f  50Mc/s) 50 — — — k2
Ry 0 32 0 32 Q
Ci 0 50 0 50 pF
Vi (for 10 : 1 reduction in gu) — —4.5 o in v
Vg (for 10 : 1 reduction in g} =53 — -55.5 ~-51.5 v

* Yalve not contrelled by a.g.c.
#k V| is obtained from V3 by means of a potentiometer of 50k{2 and 3k{2.
+1 V| is obtained frem V,; by means of a potentiometer of 50kQ and 4k

DECEMBER 1958 (1) \‘r/ Page 1



EF50

R.F. PENTODE
LIMITING VALUES
Vu (b max. 550 v
Y. max. 300 v
Pa Max. 3 W
I max. 15 mA
V;-; 1hy max, 550 A\
¥z max. 300 v
Pur2 Max. 1.7 wW
Voo max. (lyr -] 0.3pA) -1.3 N4
Vs max. (I | 0.3p4) -1.3 v
Ry; max. 3 MG
Rgy max. 3 M2
Vi ok max. 100 A%
R||_k max. 20 kQ
34 mm,
MAX.
, f—jﬁr
9z E .
9 S
~
9
B9G BASE
k h h
38 mm.
MAX,
(N
DECEMBER 1953 (1) Mullard| Page 2



VIDEO FREQUENCY PENTODE

Single-ended r.f. pentode with very high
mutval conductance and sharp cut-off.

EF55

HEATER
Vi 6.3 v
In 1.0 A
CAPACITANCES
Cout 12 pF
Cin 15 pF
Cam 0.15  pF
OPERATING CONDITIONS
Va 150 250 v
Ve, 250 150 v
Iy 40 10 mA
lgy 5.5 1.0 mA
Ri 100 360 0
gm 12 7.0 mAV
Ugi-g2 28 i
rs 55 100 k<2
LIMITING VALUES
Varn, max. 500 v
V¥, max, 300 v
Vo) Max. 300 v
Vg, max. 250 A
Pa MAX, 10 w
Pgz Max. 2.0 w
Vo g max. 150 v
Rg—k max. 700 kQ
ikipky max. {with 50us. pulse, 500 p.ps.}) 1.5 A
[ )
m EF55 1258-1
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EF55 VYIDEQO FREQUENCY PENTODE
Single-ended r.f. pentode with very high

mutual conductance and sharp cut-off.

I 34 mm. 1
MAN,

g s

MAX

k

B84 mm.

0% 0 h
0
9, s{o ©°o
93

a %

B%G BASE

[

k h h

Note : If mounted horizontally, Pins 4 and 8 must
be in a vertical plane.

ISSUE 1 s EFS5 1258-2




VARIABLE-MU R.F. PENTODE EF89
Yariable-mu pentode for use as r.f. or i.f. amplifier

in f.m./a.m. receivers.

FRELIMINARY DATA

HEATER Indirectly heated.

¥ 6.3 v
In 200 mA
CAPACITANCES
Ciy 55 PF
Cout 5.1 pF
Ca_g 0,002 pF
Ceieg2 21 pF
Caih 0.05 pF
CHARACTERISTICS
i 250 250 v
Ve, 0 0 v
Vs 85 100 v
v, -1.0% -2,0 v
I 9.0 9.0 mA
Ige 3.2 30 mA
™ 40 3.6 mAV
Ta =08 1.0 MQ
Her—g2 19 -

*Ac this voltage grid current may occur. If this is not acceptable the
negative bias voltage should be increased to —2.0V,

TYPICAL OPERATING CONDITIONS

Va—V, 250 250 250 250 Vv
Yy 0 0 0 0 v
Res 62 51 181 18t ki
Ve, ~0.5+ -2.0 —0.5+ _2.0 v
Ri — 160 — 190 0
Ry 10 — 10 — MO
I 8.5 9.0 8.0 87 mA
les 2.8 3.0 2.6 29 mA
gm 4.4 35 42 3.5 mAY
fa 1.0 1.0 1.05 1.0 MQ
Req 2.4 42 2.3 41 kO
gm (Ve =-20V) 220 240 230 230 AV
Rin (f=50 Mc/s) — 10 - 10 kQ

*This voitage 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,

tCommon screen-grid resistor for EF89 and ECH81 used as a fre-
quency changer. The current through this resistor is B.6mA at
Ve ==2.0V and 9.8mA at V,, ---0.5V.

[C___ )

1S5UE 1 \"v/ EF89 1058-1




EF89 VARIABLE-MU R.F. PENTODE

Variabfe-mu pentode for use as r.f. or i.f. amplifier
in f.m./d.m. receivers.

LIMITING VALUES

Yaib, Max. 550 v
Va max. 300 \)
pa Max. 2.25 w
Vga by Max, 550 A
Ve, max, 300 v
Pgz Max, 450 mwy
I max. 165 mA
*Rgy_x max. 30 MG
Rpy i max. 10. 39
Vh_k max. 100 \
Rh_k max. 20 k2

*With grid current biasing, Rg,_y max.=22M1.

1971 — 2%&“‘“- -
I N
h H
1 0 » 3
o~oC [=]
93 92 k o O L E
9 O ] E £
W\ © 0O /9%« ™
O : 3
s 93
BOA \ ‘
kK h h Noval Base m
[
U Mullard

R EFB9 1058.1



VARIABLE-MU R.F. PENTODE EF89

Variable-mu pentode for use as r.f. or i.f. amplifier
in f.m./a.m. receivers.

£FBo T 1980 (I:).
}l
Vg =200-250V
Vgy=0V Ll
// £ é 10000
Favavi "'I Fi B
vy =250V ALY 4 Ji
Rgp=Sien L LY y ]
4 7
.4 L
Iﬂ
- d ed /
Yy =200 11
Rog=24kn [ ]2 ’:/: ’ AN N0
\b( //: f 1/ /V {/
P I 4 4 "
o AW ALY
mmpgt za 1000y
:;“,’L ﬁ"(i ap o a v P4 7 ; / {I
L o
4 ; A , //
w / A i 00
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Y
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i
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EF89 VARIABLE-MU R.F. PENTODE

Variable-mu pentode for use as r.f. or i.f. amplifier
in f.m./a.m. receivers.

H EFae |-1 1984 9m
ST (kAY)
¥V, =200-250V
Vaa=0v
10000
pe 2701
VY
ye4'4 7 5000
vy =250¥ ALY /
b AT TT
Rgz=51k0 //’ /"
// wry
pdary -
rd I
v, =200V FAVi )
Rgp =24k r 4 H T
J'
’ i
v 7, / 100
Va I /4 4 / }
EdANARY
P 7
ALY [
A v
VA ALY
ot 1 v i
o 143-“' P A
AR )
A A Y111/
|1 1@/ r
A TSN
// \/4-?-\%’ / 30
\/d——-..‘;\ 4
/] AL 4 i
/ // PATR/SUN
~N
/| A / / l 10
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MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL GRID YOLTAGE

FOR VARIOUS SCREEN-GRID VOLTAGES
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VARIABLE-MU R.F. PENTODE EF89
Variable-mu pentode for use as r.f. or i.f. amplifier

in f.m./a.m. receivers.

Reg £Fag 1982 am
(m) T11 r )
] vy =200V (xn)
N Ryz=24xL
N Vo3 =0V
P, \
B N
~
™ N
- .
\\\ \\
1000 » P ot 0000
‘\
" A%
ANT] A
N Y pre
300 P 7 3000
| 4
A Y
N N
\\ N
100 o N 1000
hod]
N
A
1
30 A 300
\
\
Py K
10 /] 150
o
X
'
7
A
3 30
%
Y 10
Vg (v) -30 —0 -1 _9

MUTUAL CONDUCTANCE, ANODE IMPEDANCE AND EQUIVALENT NOISE
RESISTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE Vy,—200V

(A
Mullard
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EF89 VARIABLE-MU R.F. PENTODE

Variable-mu pentode for use as r.f. or i.f. amplifier
in f.m.la.m. receivers.

Req 7] €F8o i 1978 11 gm
{kn) AV
I l re
Vp =250V {nn)
nga = 5lkn Ll
N Vg3 =0¥
; N\
T
Iy
\. ! |\\
10 10000
- "]
\\ ra
-
M
N | req am || —
300 5000
™
N,
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10 v a \ 100
o
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L
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3 30
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MUTUAL CONDUCTANCE, ANCDE IMPEDANCE AND EQUIVALENT NOISE
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EF89

PENTODE
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Variable-mu pentode for use as r.f. or i.f. amplifier

in f.m./a.m. receivers.

VYARIABLE-MU R.F.

EFB9 10587
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EF89 VARIABLE-MU R.F. PENTODE
Variable-mu pentode for use as r.f. or i.f. amplifier

in f.m.fa.m. receivers.

Vin Terse 2143
r.m.s) || o
™)
300 K=1%
100
—
30 iy
Vp =250V my,=1%
1o Rga =51k
Rga=0OV
3
1
i
I 3 [e] 30 00 300 1000 gm{palv)
Vin ‘ EF89 2144
T.m.s)
(mv) =
300 K=1%
100
——
30 = i
Vp =200V mp= 1%
o Rg2 =24k0L
H Rga=0V
3
I
1 3 10 30 00 300 1000  gm{pAlvV)]

CROSS MODULATION AND MODULATION HUM CURVES
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—

R.F. PENTODE

High slope pentode primarily intended for use as r.f.

and i.f. amplifier or mixer valve.

EF91

HEATER

Suitable for series or parallel operation

¥n

In

CAPACITANCES

Cin
Cout

Ca—pl

CHARACTERISTICS

fa

Mgr-g2

Req

rz1 {f = 50Mce/s)

Vs for cut-off (la<C50pA)

OPERATING CONDITIONS AS MIXER

lg1

Vose rm.s.
Be

Em(elf.)

Fa

OCTOBER 19461

6.3 \4
300 mA
Unshielded Shielded “—
71 741 pF
2.1 341 pF
<20 <10 mpF
250 v
0 \'4
250 \4
=20 \'
10 mA
2.6 mA=<—
7.6 mAjY
> 500 k<
70
1.2 kQ
6.5 k<
-120 Ve
250 \'
0 v
470 0
1.0 MQ
6.0 mA<—
1.5 mA<—
2.0 pA—
4.0 Vo
2.5 mAY
3.2 mAV<
880 ke
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EF9I

R.F. PENTODE

LIMITING VALUES

Va(p) max.
Va max,
Pa Max,
ngth) max.
Vg2 max.
Pgz mMax.
—Vg1 max.
Ix max.
Rgi—x max.
Vh-x max.
Tyulb Max.

550 v
300 v
25 W
550 v
300 v
650 mwW
50 v
15 ma
230 k€2 <—
150 Y
210 °Ca—

| \
|
|
3 g
£ £
[i9] LD
™~ v
< ha)
|
93»5 !
9 — .
B7G Base UU H Hﬂf,,, 3
Al dimensions in mm
(Y
Page D2
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R.F. PENTODE EF9 I
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID YOLTAGE AS PARAMETER. V,» = 200V
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EF9I

R.F. PENTODE
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH

CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 200V
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R.F. PENTODE EF9 l
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ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. V., = V.o = 230V
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R.F. PENTODE
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R.F. PENTODE EF9 I

8739
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vgz = 150V
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EF9 l R.F. PENTODE
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ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. Vi = Vg = 200V
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R.F. PENTODE EF9 I
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EF9 I R.F. PENTODE
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PERFORMANCE CURVES WHEN USED AS FREQUENCY CHANGER
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R.F. PENTODE EF9 I
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ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. V, = Vg2 = 150V
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EF9 I R.F. PENTODE
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GRID VOLTAGE AS PARAMETER, VWHEN TRIODE CONNECTED
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R.F. PENTODE

8744 EF9I I
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID YOLTAGE WITH
ANODE VOLTAGE AS PARAMETER, WHEN TRIODE CONNECTED
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R.F. PENTODE EF9 I
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R.F. PENTODE

Pentode with variable mutual conductance for use as r.f.
amplifier, i.f. amplifier and mixer in equipment operating
directly from a 6V, 12V or 24V battery, on or off charge.

EF97

HEATER
Vn
In
CAPACITANCES
Cout
Cin
Ca—gl
Cg1-—g2
CHARACTERISTICS
Va 63 6.3 12.6
Ve 0 0 0
Vea 16 3.2 32
Va1 t t T
la 0.4 1.0 1.0
lgz 015 04 0.35
&m 0.5 1.0 1.1
ra 200 70 200
Wy 25 25 =25
Y, 35 40  -40
Req 15 8.0 7.0

+Obtained by grid current biasing, Rg1 = 10MQ
*For 10 : 1 reduction in gm
**For 20 : 1 reduction in gm

12.6

6.3

3.0
11

150
-3.5
-5.0

5.5

6.3 v
300 mA
4.0 pF
6.5 pF
15 mpF
3.0 pF
25 v
0 v
6.3 v
ki ¥
33 mA
0.95 mA
29 mAfY
L) k&2
-3.5 v
-5.0 v
5.0 kQ

OPERATING CONDITIONS AS R.F. MIXER (r.f. voltage on g1, oscillator

voltage on ga)

Vo 6.3 12.6 25 A

Ry2 4.7 39 12 k2

Rys 100 100 100 k€2

Vosc(r.m.s.) 50 10 10 v

Va1 t ] t v

la 0.42 1.1 1.5 mA

lg2 0.6 1.6 1.5 mA

lea 27 62.5 S0 whA

ge 300 550 655  pANV

ra 49 47 47 k(2

Rag 55 40 40 kQ

e -2.5 -3.5 -3.0 v

Ve -3.5 -5.0 -4.0 A

1Obtained by grid current biasing, Rg = 10M€2
*For 10 : 1 reduction in gn
**For 20 : 1 reduction in gm
(Y
MARCH 1961 (1) m\%;lﬂ] Page D1



EF97 R.F. PENTODE

LIMITING VALUES

Va max. 50 v
Ps Mmax. 500 mw
Va3 max. 50 v
Vga max. 50 \'
Pgz mMax. 500 mww
lx max. 15 mA
Rg1 max. 22 MQ
Rgz max. 5.0 MO
Vh—k max. 50 v

19mm

max
: AN
h a Qo X
0o c £
93 — E
ks |O QOla2 € E
gl — u "
gl 93 ¥ "
T4
ks h h B7G Base
[ )
[Mullard |
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PENTODE EF98
Pentode for use as an oscillator, r.f. or i.f. amplifier or

as o transistor driver, in equipment operating directly
from a &Y, 12V or 24V battery, on or off charge.

HEATER
Vh 6.3 v
Iy 300 mA
CAPACITANCES
Cout. 4 pF
Cin 6.7 pF
Ca 1 15 !'I"IPF
Cel-g2 3 pF
CHARACTERISTICS
Va 6.3 12.6 25 v
Via 0 0 0 v
Ve 32 6.3 63 Vv
Vo * * * v
la 0.6 2.0 22 mA
lza 200 700 600 wA
gm 1.0 2.0 21 mANV
Fa 100 200 30 k2
Mgl-g2 32 41 41

*Cbtained by grid current biasing Ry = 10M()

OPERATING CHARACTERISTICS AS ATRANSISTOR DRIVER STAGE

Tetrode connection (g3 connected to anode)

V. 6.3 12.6 25 v
Ve 6.3 12.6 25 v
Ve 6.3 12,6 12.6 v
Vi * * ® v
Ra 5.8 6.0 8.0 k2
|a-g3[max. sig.} 11 2.1 3.0 [J.A
vin(r.m.s.) 0.4 1.0 1.2 v
Pout (Dll'.lt = 10'3‘0) 1.2 11 30 mw

*Obtained by grid current biasing Rp1 = 10MQ

JULY 1960 (1) R Page D1



EF98 PENTODE

OPERATING CONDITIONS AS A TRANSISTOR DRIVER STAGE
{driven by triode section of ECH83)

Tetrode connection (gs connected to a) with grid current biasing.

Va 12 v
Vga 12 v
Ve 12.6 v
Re1 10 MQ
Ry 4.5 k&2
la+gai0) 55 mA
la+g3imax. sig.) 30 mA
lg2(0) 21 mA
|g2(ma.‘. Sig.) 1.6 mA
tVin 155 mVY
Powt (Deor = 10%, 13 mw

tinput voltage for triode section of ECH83 operated under the
following conditions:

Vn 126 v
Ra 150 k&l
Ria 10 MG
vuut/vin B

OPERATING CONDITIONS AS R.F. MIXER (r.f. voltage on g, oscillator.«—
voltage on ga)

Ve = Vb 6.3 12.6 25 v
Regs 100 100 100 k&2
Rga 12 6.8 py] kQ
Vusc(r,m.s.) 6.0 6.0 12 v
Vgl * * * v
ly 0.25 1.05 11 mA
lga 300 950 500 A
ge 310 675 705 AV
ra 80 45 65 k2

*Qbtained by grid current biasing, Rg1 = 10MQ.

LIMITING VALUES

Vi max. 50 v
Pa max. 500 mvy
Vga max. 50 v
Vgz max. 50 v
Pg2 Max. 500 mw
lx max. 15 mA
Ryi max, 2 MQ
Ryz max. 100 kQ
Vh-x max. 50 v
A
[Mullard |
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PENTODE EF98

93—
gl—

L 54+5 mm max

B?G Base
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DUAL-CONTROL HEPTODE

Dual-control heptode for use in television receivers.

HEATER

Vn
In

CAPACITANCES

Ca—gl
Ca-g3
Cin(gl)
Cin(g3)
Cout
Col—ga

CHARACTERISTICS

DESIGN CENTRE RATINGS

Yu

Veztga

Vi

Vs

I

|g24 gd

Emigl-a)
fmigi—a)

Fa

Vg1 (la = 50uA)
Vs {la = 50pA)

Vn(h) max.

WV, max.

Pa Max.
Vg2+gq(h) max.
Vg2+g4 max.
Pa2+ga Max.
I max,

Rg1-1 max.
Rgn-k max.

Res -k max. (Vgaigs < 30V)
V5 max, {cathode positive)}
Vi .« max. (cathode negative}

MAY 1942

6.3 v
300 mA
<70 mpF
<360 mpF
5.5 pF
7.0 pF
75 pF
<220 mpF
10 100 100 '
30 30 30 A
0 0 -1.0 v
0 -1.0 0 v
2.0 0.8 0.75 mA
3.5 4.0 141 mA
— — 12 mAV
— 1.55 — mA/vY
— 400 900 k$2
— — =25 v
— =2.2 — v
550 v
300 v
1.0 w
300 v
100 v
1.0 w
14 mA
470 ke
2.2 MG
5.0 MQ
200 v
100 A
(¢ )

[Mullard] =
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID (g} VOLTAGE
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90
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EH90 DUAL-CONTROL HEPTODE
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OUTPUT PENTODE

High-sensitivity output bentode for use
in A.C. mains-operated equipment.

EL33

HEATER
Va
In

CAPACITANCE

Ca. g

OCPERATING CONDITIONS AS CLASS " A" AMPLIFIER

Fa
da g2

ont

a
Vinrr,m.s.)

V‘m(r.m 8.} (Ptlutiso mW)

Dot

R

6.3 v
0.9 A
1.0 upfF
250 v
250 v
36 mA
-6.0 v
40 mA
9.0 mA/V
50 k (2
23
4.0 a4
7.0 k ()
42 v
0.33 v
10 %
150 (1

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

VH.

qu'2

In(r)]

l. max.
'sum

lgs Max.
Ry

Rn’l—ﬂ.
Pm]t
Vln(hrms.l
Dl(n

250 v
250 v
2x24 mA
2x128.5 mA
2x28 mA
2w 4.5 mA
140 9
10 k
8.2 W

6.7 v
319

OPERATING CONDITIONS AS TRIODE (g, connected to a)

Va
I

Vi
8m

Vln(r,m_s,;

Vln(r,m‘s_J (Puut—-SO ITIW)

()

iSSUE 2 Evam

250 v
20 mA
-8.5

6.5 mAY

20

30 kQ
425 Q
£ kO

1.1 w
5.0 S
59 v
1.1 v
EL33 858-1



EL33 QUTPUT PENTODE

High-sensitivity output pentode for use
in A.C. mains-operated equipment,

LIMITING VALUES

Vayb, max. 550 v
Vo, max. 250 v
pu Max. 2.0 W
Voo MAx, 550 v
Ve, max. 275 v
Pgs Max. (zero sig.) 1.2 w
Pgr Max. (max. sig.} 2.5 W
Tx max. 55 ma
Vg max. (h; —0.3uA) -1.3 v
Rgi_k max. 10 MQ
Vh_x max, 50 v
Ry . max. 5.0 k €2
i
% 9 1
o O ‘
© o Eix
w0's
C4 2
- k ‘
OGTAL BASE ‘l
Y
Mullard
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OUTPUT PENTODE EL34
COutput pentode rated for 25W anode dissipation,

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

HEATER
Vh 6.3 v
b 1.5 A
CAPACITANCES
Cout 8.4 pF
Cin 152 pF
Ca—gl <1.0 pF
Cgl-h <1.0 pF
Ch-k 11 pF

CHARACTERISTICS

Pentode connection Triode connection
(g2 connecred to a)

Va 250 v Ya 250 v
Ve 250 v g, 70 mA
Vi 0 v Y -15.5 \'4
la 100 mA Em 1.5 mA/Y
2 15 mA ra Ho 0
Vi1 -12.2 v ® 10.5
Em 11 mA{V
Ta 15 k)
lgl-g2 "
Vg1 max.

(la = +0.3pA) ~1.3 A4

OPERATING CONDITIONS AS SINGLE VALVE CLASS “A”
AMPLIFIER

Pentode connection

Va 250 300 Y
Voo 250 300 v
vgB 0 0 v
Ry 106 190 Q
Ra 2.0 3.5 .19
la 100 83 mA
lga 15 13 mA
Vin[r.m.s.) (Pout = 50I‘I‘1W) 500 450 mvy
vin(r.m.s.) 8.0 8.2 V
*Pout 1" 1 w
*Diot 10 10 %

*Pat and Dy, 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 a reduction in power output
of approximately 109,.

T
Mullard

JANUARY 1964 R Page D1




EL34

OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Distributed load conditions for maximum output (screen-grid

tapping at 209, of primary turns)

Yy

Rgz (per valve)

Ry (per valve)
a8

In(o)

le2(0)
In{gl-gl)r.m.2.
vut
tot

fa(max. alg.}

Iﬂ(mnx. 8lg.)

kQ
0
kQ
mA<—
mA«—
v
w
%
mA
mA

Distributed load conditions for minimum distortion (with screen-

grid tapping at 439, of primary turns)

‘' 430
Rgz (per vaive) 1.0
Ry (per valve) 470
Ra a 6.0
‘ﬂ(u) 2% 62.5
|gg(n) 2x10
vin([l—gl]r.m.s. 35
Pout 20
Dot 0.35
Ia {max. s5ig.) 2% 65
lg2(max. sig.) 2x10.2

430

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Fixed bias
Vb 375 400 Y
Vea : 0 0 A4
*Rga 600 800 Q
Va1 -33 =36 A
Ra-a 15 35 kQ
lato) 2x30 2x 30 mA
lg2(0) 2x 4.7 2x4.5 mA
Vintgl-glir.m.s. 46.7 50 v
Pout 48 54 w
Dot 2.8 1.6 A
ln(max. sig.) 2x107.5 2x110.5 mA
lgz (max. slg.) 2x123.5 2x23 mA
*Screen-grid resistor common to both valves.
(A
Page D2
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OUTPUT PENTODE

Cathode bias

Vb
Vez
*RgE

Rk {per valve)
i

Iu(u)

Ia:z(u)

Viu(;.:l—g] rom.s,
out

Dtut

Iu(mu,\'. sig,)

I(.r2(rnax. sig. )

*Screen-grid resistor common to both valves.

v

k2
L
k2
mA
mA

0
fu

mA,
mA

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL
Triode connection (g: connected to a, gs to k) with separate cathode

bias resistors.

With R, bypassed

Ry (per valve)
R'd.*ﬂ

lato)
Viu(r:lfgllr. m.5,
Puut

Dmt

|a(ma.x. sig.)

With Ry unbypassed

Ye

Va

Vi

Ry (per valve)
RB"H-

In(n)
Vin(g]—gl)r.m.s.
Pom

Dot

Latmax. sie.)

APRIL 19462

430 v
400 v

0 A

440 Q
5.0 k2
Ix70 mA
48 v

19 w
1.8 v,
2x75 mA
430 v
400 v

0 A

440 9]
10 k&l
2x70 mA
48 v

14 w
0.4
2x73 mA
Page D3



EL34 OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL
WITH CONTINUOUS SINE WAVE DRIVE

Fixed bias
Yy 375 400 v
Vi 0 0 v
Rys 1.0 1.5 k(2
Vi -3 -385 ¥
Ru—a 3.5 35 k(2
|:1u:) 2x 30 2% 30 mA
lezie 2x 4.4 2x44 mA
Vingl glirm.s. 45 50 %
Pout 42 51 W
Dot 3.0 1.8 Y
luimax. sig.) 2x 98 2x 106 mA
lasimax. sig.) 2x19 2x21 mA

Cathode bias
Any of the cathode bias conditions published in this data sheet are
suitable for continuous sine wave drive.

DESIGN CENTRE RATINGS

Va(b) max. 2.0 kV
Y, max, 800 v
pa mMax. 25 w
Vgop) max. 800 v
VYee max. 500 v
Pgz max. 8.0 W
I max, 150 mA
Rg1—ic max. 500 1393
Vhfk max. 100 v
Ry_i max. 20 k&2

Triode connected

V, max. 600 v
Pazez max. (V, = 500V) 30 w
Py max. [V, = 600V) 15 W
(Y
[Mullard]
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OUTPUT PENTODE EL37

25-watt pentode, particularly suitable for use in push-pull
combination for outputs up to 69W, or as drivers for large
power triode push-pull output stage.

HEATER
Vi 6.3 \
In 1.4 A
CAPACITANCES
Cout 9.0 pF
Cin 17.5 pF
Ca_gl 1.0 pF
OPERATING CONDITIONS AS PENTODE
¥a 250 Y
Vs 250 v
Vo -13.5 v
ls 100 mA
lgs 13.5 mA,
Rk 120 Q
gm 1" mA/SY
ra 135 k Q
Ugl_ge 10
Ra 25 k Q
Vln T+ Mada) (Poug =50mW) 0.45 v
Pour (Do = 10%) 10.5 w
Yin (r.m.s. (start of 1) 10.8 v
Dot (starc of |g) 13.5 A
Pout {start of Iy) 11.5 w

OPERATING CONDITIONS — TWO YALVES IN PUSH-PULL
(Self Bias)

Va 250 325 v
Vo 250 325 v
13(01 2x 59 277 mA
ls {max. sig.} 2x68 2x90 mA,
lgzo) 2x7.5 2x975 mA,
lgy (max. sig.) 2x18 2x30 mA,
Ry 130 130 Q
Ra_a 4.0 4.0 k
Pout 20 35 wW
Vin (B1—BL) ¢T-TB.8.} 29 43 v
Dot 2.25 4.4 %
[
Mullard
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OUTPUT PENTODE

25-watt pentode, particularly suitable for use in push-pull
combination for outputs up to 69W, or as drivers for farge
power tricde push-pull cutput stage.

EL37

OPERATING CONDITIONS — TWO VALVES IN PUSH-PULL

(Fixed Bias)
Ya 350 400 v
' 350 400 ¥
lajo; 240 2% 50 mA
{a (max, sig.} 2x118 2x138 mA
g2 2x5 2x6 mA
lgs {max. sig.) 2x29 2x36 mA
Vel -3 —-36 v
Ra_a 3.25 3.25 k (2
Pnut 46 69 W
vin (Bl—gN) (r.m.e.) 43.4 49 w
Diot 28 2,5 A
OPERATING CONDITIONS AS SINGLE VALVYE, TRIODE
CONNECTED
(Grid 2 connected to anode by 100 Q resistor)
Va 300 400 v
ls 50 7.5 mA
Va —26 -39 v
£m 6.5 4.5 mA/vV
B 2.0 9.0
s 1.4 2.0 k (1
CPERATING CORNDITIONS AS PUSH-PULL PAIR,
TRIODE CONNECTED (Self Bias)
Vo 350 435 A
Vs 320 400 \)
larg2t00 2% 56 270 mA
lasga (Max. sig.) 264 2380 mA
Posge 218 2x128 w
Ry 245 245 Q
Ra_a 4.0 4.0 k £
Vin (rom.s. 2x21.5 2x27.2 v
out 12.5 20.6 w
Dot 4.1 43 %
LIMITING YALUES — PENTODE CONNECTED
Van, Max. 800 A
Va max. 400 v
Vgamn max. 800 v
Vg2 Max. 400 v
Va max. (Ig, = +0.3pA) —1.3 v
Vy.x Max, 75 A
Rh_x max, 50 kQ
[ )
1SSUE 4 Im EL37 858.2



OUTPUT PENTODE

25-watt pentode, perticularly suitable for use in push-pull
combination for outputs up to 69W, or as drivers for large

power triode push-pull output stage.

EL37

Rgl_k max.
{cathode bias)
Rg[ik max,
(fixed bias)
Pa Max.
Pge Max.
ly max.

LIMITING VALUES — TRiODE CONNECTED

{NORMAL APPLICATIONS)

Va g Max.
Patgz Max.

S00 k (2
100 k Q
25 w
6.0 W
200 mA,
400 v
28 w

LIMITING VALUES — TRIODE CONNECTED (IN CATHODE-
COUPLED PUSH-PULL DRIVER STAGE FOR LARGE POWER

TRIODES)
Ya,gs Max. 500 Vi
Pa. gz MaxX, 12.5 wW
s4mm
max.
a
92 |
af @@ H
92 HeM £
ql h ®e h £
E
- - kgl a
OCTAL BASE
L Uy
&3
(A
(Mullard) EL37 B583
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EL37 QUTPUT PENTODE
25.watt pentode, particularly suitable for use in push-pull

combination for outputs up to 69W, or as drivers for large
power triode push-putl output stage.

1 X
1 5T
Ik
|
2 FIREEYimud b3 agy €3/ H 4w
o o il EHIREN A ) ) B am
1 1 1T 1'ms
[ I
i
1
i
i
I
! g
= ]
e il |
-l ‘ ey
w i
|
i
1 -4
> 1 &
o
b 1 \ 1
N \\ 1 \ 1
o0
i \ {
\
\
\ 5 \ \\l
SeEERY il 8
N
N A
3 N |
> N
-
| -
I i =
cfc_ 3 3 8
P 9 ] <]

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE FOR
SCREEN-GRID VOLTAGE OF 250 ¥
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OUTPUT PENTODE EL 38

Cutput pentode primarily intended for use as line
time base output valve in a.c. television receivers.

HEATER
Vu 63 v
In 1.4 A
CAPACITANCES
Cin 18 pF
Cout 8.0 pF<—
Ca_gl <1.2 pF
CHARACTERISTICS
VYa 275 \'
Vo 275 \'d
la 9 mA
lgs " mA
Ya -9 v
£m 14 mAY
Ugl-gz 16.5
Fa 20 k()

OPERATION AS LINE OUTPUT PENTODE
Circuit design

To allow for valve spread and for deterioration during life the line
output stage should be designed around the following values :—

Vs 90 A
Veu 275 v
la 150 mA
For the average new valve the following figures will apply:—
Vs 90 v
Voo 275 v
Vg} -1 v
la 125 mA
Typical circuit (See circuit on page 3)
Yy 300 v
For EL38 la 64 mA
lgs 18 mA
R 120 Q
For EBC33 Iy 0.8 mA

N.B.—Above figures measured under synchrenised conditions.

LIMITING VALUES

Vau (b, Max. 1.2 k¥
Va max. 800 v
¥a (pl MAX. 8 kv
Vo (b Max. 800 v
Y, max. 400 v
Pa mMax. 25 W
Pgs Max. 8 w
he max, 200 mA
Vg max. {lg=-+0.3 1LA) --1.3 v
Rgl-k max. (Pa, <25W) 500 k€2
Rgi_ix max. {pa <<9 W} 800 k(2
Vll—k max. 100 v
Rp_x max. 20 k(2
(" )
[Mullard]
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EL 38 OUTPUT PENTODE
Output pentode primarily intended for use as line

time base output valve in a.c. television receivers.

CIRCUIT VALUES (see circuit on page 3}

Resistors : Value Wattage Tolerance

R, 47 kQ W 209,

R, 330 ki Iw 109,

Ry 50 kQ 1 W Potentiometer

R 680 O 1w 109/

R, 820 ki) iw 209,

Rg 120 Q 1w 20%,

R, 500 Q 4w Potentiometer

R 2,2 k&) W 200

R: 2.5kQ 3 wW Potentioroneter

R 2.7 kL2 4w 209

Ry 100 © W 209,
Capacitors Value Tolerance Wkg. Voltage

Lo 0.1 uF 209, 350V

C, 0.0022 uF 209, 350V

C, 0.01 uF 10%, 350V

C, 0.001 uF 109%; 350V

C, 0.004-0.006 uF —_ 500V
Transformers

T4 Ratio 1 : 3 (step-up into grid circuit)
T2 Ratio 4 : 1 primary inductance <1 H

Deflector coils

Resistance 3 Q
Inductance 6.5 mH

Tao provide full scan for 97 picture tube (Va,—7kV) with peak to
peak current swing of 500 mA.

Notes
{i) Synchronising pulses may be applied negatively to the anode or
positively to the grid of the EBC33.
(ii) The decoupling components (R, C,) in the anode circuit of the
EBC33 are necessary only if there is ripple on the h.t. line.
(ili) All potentiometers should be linear components to provide
smooth control.

ISSUE 3 S EL38 1258-2



OUTPUT PENTODE EL 38
Output pentode primarily intended for use as line

time base output valve in A.C. television receivers.

OV

Rl HORIZONTAL

fFORM

R2

COILS

DEFLECTOR

It

AAAAA
VYV VY

g
E

WIDTH
& R7 CONTROL

HOLD

1o RIZONTAL

-O Yy

LINE TIME BASE CIRCUIT

a
a L1

92 L
] NC @@ ® -

3 [»]

9 92 © O ©
S "N\ee

93 k

k h h OCTAL BASE
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EL 38 QUTPUT PENTODE
Output pentode primarily intended for use as line

time base output valve in A.C. television receivers.

~
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ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
ANCDE VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER
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OUTPUT PENTODE

Output pentode rated for IW anode dissipation,
intended for use in a.c. mains operated equipment,

EL4I

HEATER

VYn
In

MOUNTING POSITION Any

CAPACITANCES

CHARACTERISTICS

Cont
Cin
Ca_gy
Cg1—h

Va
T
le
laz

RL
Bm
rH.
g1-ge

6.3 v
700 mA
7.8 pF
10.2 oF
1.0 pF
<<0.15 pF
250 A4
250 v
36 mA
52 mA
-7 v
10 mAY
40 k2
22

OPERATING CONDITIONS AS SINGLE VALVE CLASS “A"

AMPLIFIER

Pentode connection

VYin (Ce 0180} {Puut"’-Somw)
Puul. (Dtot' '100,':))

Vlu (Et.8.) (Dwz '10(:"6)
out (7]:" 00
Vln (r-m.s.} (Puut'—4-sw)
Diot (Poui--4.5¥¥)

250 v
250 v
7 v
170 Q
36 mA
5.2 mA

7 kQ
0.32 v
42 v
37 Y
4.5 W
4.0 v
11.5 o

OPERATING CONDITIONS AS SINGLE VALVE CLASS “"A’

AMPLIFIER

Triode connection (g, connected to a}

ISSUE 2

Va 250 v
Ry 250 Q
Ra 35 493
la 33 mA
Pnul 1.55 W
V[n {r.mm.8.) 6 V
tot 8 %
(O
m EL41 125841



EL4 I OUTPUT PENTODE

Output pentode rated for IW anode dissipation, primarily
intended for use in a.c. mains operated equipment,

OPERATING CONDITIONS FOR TWO VALVYES IN PUSH-PULL

Pentode connection

Va 250 300 v
Vis 250 300 v
lajo) 2% 25 2> 30 mA,
la {max. sig.) 2x30 236 mA
lgzq0) 2x3.5 2«4 mA,
lgs (max. sig.) 2x8 2x9%.5 mA
Ry 140 140 Q
Ra_a 9 9 k(2
Pout 9 13 W
Vin (&—g) (F.m.8.} 14 17 v
Diut 2.5 2.5 %%

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Triode connection (g, connected to a)

Va 250 300 v
la (0 2x27.5 2x33 mA
Ry 150 150 Q
Ra_a 10 10 k{2
Pou: 2.5 4 w

G (£ i) 5.4 6.7 v
Dyt 1 1 %

LIMITING VALUES
¥a (») max. 550 Y
Vs max. 300 v
Pa Max. 9 \'2'
VYgs (n) mMax. 550 v
Vg Max. 300 v
Pez (zero sig.) max. 1.4 w
Pgz (Max. sig.) max. 33 W
x Max, 55 mA
Vg max. (ig;=+0.3uA) -1.3 v
Rg_k max. 1 MO
Vn,k max. 50 \"
Ru 1 max, 20 kQ
C
ISSUE 2 [Mullard]
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CUTPUT PENTODE

Output pentode rated for 9W anode dissipation, primarily

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

EL4I

a
92
Ic Oo OO 9 205 mm,_| » %
92 OOO ) max. CE! E
9, a o 0 93 £ E
E E
O Vo i
BBA BASE
)
kgq b h )
RN
852
22 mm,
max
(A
m EL41 1258-3
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EL4 I OUTPUT PENTODE

Qutput pentode rated for 9W onode dissipation, primarily
intended for use in a.c. mains operated equipment,

>
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(

OUTPUT PENTODE EL42
Output pentode with an anade dissipation of 6W, suitable

for use in car radic receivers.

The limiting values, characteristics and audio performance of the EL42 and EL85
are identical. The basing and dimensions of the EL42 are shown below.

E:i.
El5
kg3 8 E
M
[
o /
B8A BASE E
AR
£
k93 h h ~ | 22mm.
max.
128
(A
[Mullard |
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OUTPUT PENTODE EL8 l

Cutput penttode suitable for use in the line time base of tele-
vision receivers or as a series regulator vaive in stabilised
power supply units.

HEATER

Vn 6.3 A
In 1.05 A

CAPACITANCES (measured without external shield)

Pentode connected

€in 14.7 p
Cout 6.0 pF
Ca_gy <20.8 pF
Ca_x =01 PF
Cg1-h <0.2 PF

Triode connected
Cin 8.7 PF
Cout 11.4 pF
Can 6.6 pF

CHARACTERISTICS

Pentode connected
Va 250 \4
Ve 0 v
Vg 250 A4
Vo -38.5 v
ls 32 mA
lge 24 mA
gm 4.6 mAjY
ra 15 (9]
We1-gz 5.1

Triode connected (g, connected to a, g, connected to k)
Va 250 v
Ve -38 v
fa 40 mA
gm 5.5 mA}vY
Ta 1.0 k2
[ 5.5

)
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EL8 I OUTPUT PENTODE
Output pentode suitgble for use in the line time base of tele-

vision receivers or as a series regulator valve in stobilised
power supply units,

LIMITING VALUES

Vab, mMax. 550 v
¥ max. 300 Y
*¥apk;, Max. 7.0 kY
Pus Max. 80 W
Vggn) Max. 550 v
Vg, max. 300 A4
Pgg FNAXx. 4.5 W
Pasgz Max, 10 W
le max, 180 mA
Vg max. (lg; = +0.3uA) -1.3 A
Rgi_x max. 500 k{2
Vu_x max, 100 v
Ry_x max. 20 kQ
Thuwn max. 185 °C

*Max. pulse duration 18% of one cycle, with a maximum of 18us

ey 22:2MNM0
max

h
h IC
o
oY o
93 o k o o IcC
9 o] o]
94 o o 92
> Ic %

k h h BYA Base m

75 mm max
B2 mm max ———

M
Mullard
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OUTPUT PENTODE

Output pentode rated for 6W anode dissipation intended for
use in mobile equipment as a r.f. amplifier at frequencies
up to 120Mc/s or as an a.f. output valve.

EL85

HEATER
¥ 6.3 v
ln 200 mA

CAPACITANCES

Capgy < 0.2 pF
Cin 43 pF
Cout 5.1 PF
CHARACTERISTICS
Va 200 225 250 v
V2 200 225 250 v
I 22,5 26 24 mA
leg 36 4.1 41 mA
V,, 9.4 -108 35V
g 32 32 31 mAV
Fa 90 90 100 kQ

g gr 1 11 11

OPERATING CONDITIONS AS SINGLE VALVE CLASS “A”
AMPLIFIER

Yu 200 225 250 A
Ver 200 225 250 v
R 360 360 470 Q
Vg, 9.4 ~10.8 135 v
la 225 6% 24 mA
lgq 316 4.1 4.1 mA
Ra 9.0 9.0 11 k2
Vln.r,m.ﬂ»

(Pour = 50mW) 800 800 700 mV

out 2.0 2.6 2.55 W
Vln(r.m.s.1 6.4 7.2 7.5 v
Dot 10 10 10 o

OPERATING CONDITIONS FOR TWO VALVES IN CLASS “AB"
PUSH-PULL (Cathode bias)

Va 200 250 v
Ve 200 250 v
laco) 2x16 2x20 mA
ly {max. sig.} 2x17.5 2x221 mA
g20) 2x2.9 2x33 mA
lg, (max. sig.) 2x4.4 2x71  mA
*Ry 310 310 Q
Ra_a 12 12 kQ
Pout 4.0 6.8 W
Yine_gr.m.s. 19 24.4 \4
ot 4.5 5.4 %o
*Common cathode bias resistor.
T
ISSUE 2 m 5594
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EL85

OUTPUT PENTODE

Cutput pentode rated for 6W anode dissipation intended for
use in mobile equipment as a r.f. amplifier at frequencies
up to 120Mcfs or as an a.f. output valve.

OPERATING CONDITIONS FOR TWO VALVES IN CLASS ““B”
PUSH-PULL (Fixed bias)

Va 200 250 v
VYoo 200 250 v
Y -17.5 -23 v
lagoy 2x 5.0 2x50 mA
Iy {max. sig.) 2x15 2x19 mA
2401 2x0.8 2x0.9 mA
lg, (max. sig.) 2x5.0 2x7.3 mA
Ra_a 16 16 ki)
Pout 3.9 6.8 w
Ving_gor.m.s. 24.4 32 v
Diot 35 4.3 A

Pout and Dyt are measured with fixed bias and therefore represent
the power output available during the reproduction of speech and
music. YWhen 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 10%, reduction in power output.

R.F. OPERATING CONDITIONS FOR SINGLE YALVE, CLASS ““C”

R.F. amplifier

Tload

Frequency doubler

fuut
Ve
VGE
K1
'n.
T
by
Pioaa
Tload

Frequency trebler

fous
a
VSR
E1
la
lge
ey
lea,d
Tload

ISSUE 2

50 100 Mc/s
300 300 N
175 175 v
-30 -30 V'

19.8 202 mA

4.1 39 mA
11 09 mA
38 31 w

64 51 %

50 100 Me/s
300 300 ¥
175 175 v
-60 -60 v

1%.8 203 mA

3.7 35 mA
1.5 1.2 mA
27 2.0 w

45 33 %

50 100 Mc/s
300 300 v
175 175 \i

-100 -100 A

19.6 20 mA

3.6 34 mA
1.8 1.6 mA
21 17 W
36 28 Yo
(A
EL85 559.2



OUTPUT PENTODE EL85
Output pentode rated for 6W anode dissipation intended for

use in mobile equipment as a r.f. amplifier at frequencies
up to 120Mc/s or as an a.f. output valve.

LIMITING VALUES

Varhy max. 550 Y
Va max. 300 v
Pa Max. 6.0 w
Yggn, Max, 550 \4
Vg, max. 300 v
Pga Max. (zero sig.} 1.0 W
pes max. (max. sig. speech and music}) 2.0 W
=V, max, 100 A4
=Vg1pky MAX. 250 v
Vg max, {lg=+0.3uA) -1.3 v
I max. (a.f. operation) 35 mA
b max. {r.f. operation} 25 mA
Rg,_x max. 20 MO
Vi x Max. 100 v
Ru_x max, 20 kQ

TR
]

£

93 £5 £
Ex

¢y 92 gE Bg

kh h . B9A Base —U'U-D-m]-‘

FOR R.F. APPLICATIONS IT IS RECOMMENDED THAT PINS 1 AND 2 SHOULD
BE STRAPPED TOGETHER AND PINS 6 AND 8 BE CONNECTED SEPARATELY
TO THE CHASSIS

)
[Mullard]
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EL85 QUTPUT PENTODE
Output pentode rated for 6W anode dissipation intended for

use in mobile equipment as a r.f. amplifier at frequencies
up to 120Mc/s or as an a.f. output valve.

2752 ELBS 1
[ (ma)
L Vg = Vg2 =260V
2¥g=Vgp =200V
80
L /
- 1
i
AR
&0
:u‘ 7
A
l'./
/
A
Vi
/
/ 40
A ¥
/ /
i b /
Vi /
pd Fi
/ Vi
A /2
’ Fi
A 20
4
A
)4
I
92 F
1 - —
// . e
1] - [+ al
LT | P L1 2
o] e i L ko]
vy (v) -30 -20 -10 o

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CONTRGL-
GRID VOLTAGE

(—
[Mullard |
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OUTPUT PENTOCDE EL86
Low impedance output pentode suitable for

use in single-ended push-pull output stages
and series regulators.

HEATER
Yu 6.3 v
in 760 mA

CAPACITANCES (measured without an external shield)
¢ 13 pF
Cout 6.8 pF
Ca—p1 < 600 mpF
Ch—gl <250 mpF

CHARACTERISTICS

Pentode connection
Va 100 170 v
Vo 100 170 v
Vit -5.0 -12.5 v
la 57 70 mA
lg2 3 35 mA
Em 13 11 mANV
Hgl-g2 9 8
M 23 2% k(2
V1 max. -1.3 v
Triode connection {g: connected to a)

Va 100 170 v
" -5.0 -12.5 v
Iy 60 74 mA
gm 14 12 mAfV
" 9 8
Fa 645 665 Q

OPERATING CONDITIONS AS SINGLE VALVE CLASS ‘A’
AMPLIFIER

Vain) 200 \'4
Yo 200 \
Ry 215 O
Ra 25 kQ
Rge {(unbypassed) 470 Q
Iy 64 mA
) 32 mA
vln(r.m,s.) (Pout = SOmW) 520 mVY
Vln(r.mAs.) 70 V
POllt 53 W
Diot 10 o7
lgz (max. sig.} 114 mA
(.
[Mullard]
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EL86

OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN SINGLE ENDED

PUSH-PULL

Vi
Ra
lo(oy
lp (max. sig.)
Vin(rurn .5.)
ot
1ot

OPERATING CONDITIONS FOR TWO VALVES IN

PUSH-PULL
Speech and music

Va k

Veox

Rx {per valve}
a&—A

|a(o)

Iy (max. sig.)

lg2(a)

lga (max. sig.)

Vinggi-glirm.s,
out

Dtot

Continuous sine wave drive

VB—E
Vezm)
Ry (per valve)
Rg2 (common)
lato)
lgzio)
a—h
Pout
Vinigl-gljr.m.s.
tot
I (max. sig.)
lgz (max. sig.)

vin[g!fgl]r.m 8.
(Pout = 50mW)

OCTOBER 1960 (1)

130

300 v

1.0 k2

66 mA

64 mA

5.4 \'4

4.5 W

9.3 o,

CLASS ‘AP’

250 \'

200 \'

300 Q

5.5 k(2

2% 50 mA

2% 55 mA

2x2.0 mA

2x13 mA

26 \'s

18.5 w

45 o

220 250 A
220 250 v
270 390 Q
1000 1800 Q
2x 59 2x51 mA
2x27 2x24 mA
3.0 35 k(2
15.7 17.4 w
29 39 v
3.3 42 9,

2x 69 2% 64 mA
2x97 2x87 mA
920 960 mYy
Page D2



OUTPUT PENTODE EL86

—
LIMITING VALUES

Va(l:j max, E50 v
YV max. 250 v
va 1g2 Max, 250 V
pa max. 12 w
Pa-g2 MAX, 13 wW
Vo max. 550 v
Vo max. 250 v
Pg2 Max. 175 W
Ik max. 100 mA
Rgr g max. 500 k&2
Vi—x max. 200 v

—
Rp—x max. 20 ko2

—=22:'2 MM p=—
max
~— o i
a
I »
o
g £
95 E £
g £
| E o
M~ ™~
'

h h B9A Base W

OCTOBER 1960 (1) P Page D3






OUTPUT PENTODE

Qutput pentode rated for 4W anode dissipation
suitable for use as an r.f. or a.f. amplifier.

EL9I

HEATER

Vh

|ll
CAPACITANCES

Cin

Cout

Ca gl
CHARACTERISTICS

Pentode connection

el a2

Triode connection (g connected to a)

V'{L
]H
Y
Em
Fa
4

OPERATING CONDITIONS AS SINGLE VALVE AMPLIFIER

Pentode connection

V:I' k
VL’Z(U)- k
z2

Rlc
Rq
Lun
lazien

vin(rJn.s,) (Pnui = 50mW)

iufr.m. s
ol

Dtnl

|g2{mu,x. =g

MAY 1942

6.3 v
200 mA
Unshielded Shielded

3.7 38 pF
4.0 6.5 pF
<2300 <300 mpF
250 A
0 \
250 \'
16 mA
2.3 mA
-13.5 v
2.5 mA/VY
130 k<

12
250 v
18.3 mA
-13.5 v
2.7 mAjv
4.3 k{2

12
250 v
250 A
470 Q
700 [$]
18 ke
16 mA
2.3 mA
820 mVy
5.8 v
1.7 w
10 Mo
6.3 mA

(O
[Mullard| -
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EL9 I OUTPUT PENTODE

OPERATING CONDITIONS FOR 2 VALVES IN PUSH-PULL
Pentode connection

Cathode bias

Va k 250 v
Vs 250 v
Ri {per valve) 820 Q
Ra o 15 k1
Ia(m 2145 mA
I'_'E(n} 2x 20 mA
Vin(gl a1)T.m. s, (Pnln = 50I‘I‘IW) 1.8 v
Vin{:.'l al.m.s, 198 V
Pout 5.8 w
Do 2.5 %
!utmax. =ig.) 2x21.5 mA
I;.’E(m:'.x. sig.) 2x5.0 mA
Fixed bias

Va -k 250 v
Veo & 250 A
V;l -16 A
Ra a 15 ka2
lato 2x10 mA
[EY 2x1.4 mA
Vinier styrm s, (Pag = 50mW) 2.1

Vintel ~e1ir.m.x. 21.5 A4
Pt 5.6 W
Dot 1.7 v
IENIIlil\. NEN] 2x19.5 mA
|u2(1mt.\. =i 2x 4.7 mA

Pom and ey, are measured at fixed bias and therefore represent the power
output available during the repreduction of speech and music. When a
sustained sine wave is applied to the control grid, the bias across the
cathode resistor will re-adjust itself as a result of the increased anode and
screen-grid currents. This will result in approximately 10°, reduction in
power output.

MAY 1962 \\v'/ Page D2



OUTPUT PENTODE EL9 I

OPERATING CONDITIONS AS R.F. AMPLIFIER

f S0 100 Mc's
Va 250 250 v
Yz 250 250 v
Reo 33 33 k(2
Ve 14 14 v
Rei-x 10 12 (394
Ry 470 470 ]
I 16.6 168 mA
lgn 2.9 2.8 mA
bt 500 400 uA
Pln;ul 2.4 1.85 W
Tiload 59 44 o

QPERATING CONDITIONS AS FREQUENCY DOUBLER

fout 50 100 MCIS
Va 250 250 v
Vea) 250 250 v
Rgz 33 33 k€1
Vi —40 -40 %
Rer « 27 27 ki
Ry 470 470 9
|:| 16 16.3 mA
[ 2.8 2.6 mA
bt 1.2 11 mA
Plnml 1.6 1.3 W
Tioau 1 32 %

OPERATING CONDITIONS AS FREQUENCY TREBLER

fuut 50 100 MCfS
Ya 250 250 v
Vi 250 250 \4
Rea 33 39 k(2
Vat =75 =75 v
Rel « 39 39 k2
Ry 470 470 9]
Iy 15 16 mA
Loz 2.6 23 mA
1y 1.7 1.7 mA
Proaa 1.25 1.0 W
Toad 32 15 0
(A
[Mullard]|
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E L9 I OUTPUT PENTODE

DESIGN CENTRE RATINGS

Varm max, 550 v
V, max. 250 A
Pa mMax. 4.0 W
Pu. g2 Max. 4.5 w
Vgg(h) max. 550 v
Vgg max. 250 v
Pez Max. 600 mwW
-V max. 100 v
I+ max. 30 mA
1. max. 20 mA
Rgt - max. 500 kQ
Yh -k max. 150 v

19mm ;

e max

»
g
95 { £
91 ‘ E
0
l_i T
k, h h
93 B7G Base m—w
J
(I
[Mutlard]
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OUTPUT PENTODE
5577 ELOI | Ia
|
TITTIT ! (mA)
V, = 250V
100
;
S~ BO
J
N 60
o]
2 f
1 #
o
A5
Y AR
t ; 40
S O,
g
Y
5
/4 20
A
F rd
A
(4]
Y /I \0/
P 7 4
d pd
! =] -— = Q
Vg V) 30 —20 —10 o
e ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
SCREEN-GRID YOLTAGE AS PARAMETER
()
l%\‘;m Page C1
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OUTPUT PENTODE

EL9I
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE

YOLTAGE WITH CONTROL-GRID YOLTAGE AS PARAMETER. Vo
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QUTPUT PENTODE EL9 I
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OUTPUT PENTODE

EL9I
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE

VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. V2
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OUTPUT PENTODE EL9 l
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EL9 l OUTPUT PENTODE
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OUTPUT PENTODE E L9 I
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
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E L9 I OUTPUT PENTODE

9578 EL9! Iq
[ITTTI (mA)
Triode connected
t BO
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
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OUTPUT PENTODE E L9 I
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VIDEQ OUTPUT PENTODE

Video output pentode having ¢ high mutual conductance,

particularly suitable for use in high definition television

equipment.

EL821

HEATER

PRELIMINARY DATA

¥n

In

CAPACITANCES (measured without an external shield})

CHARACTERISTICS

Cin

Cout

Capy

Ch_k

VYa 250
Ve 0
Vs 200
Iy 40
fga 6.5
Vo ;gs
Bm

ra 60
Pg1-g2 26

Bulb Temperature at 20°C
Ambient, in free air and

without external screening

can 203

LIMITING VALUES (design centre}

Vany max.

W, max.

Pa Max.

Vauiny Max.

Vg, Max.

Pez Max.

. max.

Rg,_x max. {cathode bias)
Rg,_x max. (fixed bias)
Vi x max.

Bulb Temperature max.

Maximum ambient temperature at p | pgy
—14.5 W and without external screening

can and at normal alticudes

*Maximum temperature opposite theanode
at any peint 15 mm from the bulb, with
PutPga—14.5 W and without external

screening can and at nermal altitudes

6.3 v
.75 A
14 uuf
50 pufF
<20.25 puF
7.0  upF
250 v
0 v
250 v
40 mA
60 mA
4.5 v
11 mANV
50 k
26
205 °C
550 A
275 v
12 w
550 \'4
275 v
2.5 w
60 mA
220 k
100 k 2
0 v
230 °C
20 °C
30 °C

* Measured by placing a Mercury thermometer at the specified
distance from the valve,

(Y

1SSUE 1

[Muliard]
A
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YIDEO OUTPUT PENTODE

EL82 I Video output pentode having a high mutual conductance,
particularly suitable for use in high definition tefevision
equipment.

a T N ]
E £
93 - 0y o
9 8¢ 5E
C
BOA
555] kh h Noval Bose 'LU'U'U'UU'
()
E%\'am EL821 1058-1
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VIDEO OUTPUT PENTODE EL82 I

Video output pentode having a high mutual conductance,
particularly suitabfe for use in high definition television

equipment.
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EL82| VIDEO OUTPUT PENTODE

Video output pentode having a high mutual cenductance,
particularly suitable for use in high definition television
equipment.
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VIDEQ OUTPUT PENTODE EL822

Video output pentode having a high mutual conductance.

HEATER
YV 6.3 Y

In 750 mA

CAPACITANCES (unshielded)

Cin 12 PF
Cout 6.0 pF
Ca—ql <0.1 pF

CHARACTERISTICS

Pentode connection

Va 250 250 250 v
Vs 0 0 0 v
Vo 150 200 250 v
Va -2.5 ~5.0 -7.0 v
la 40 7.5 425 mA
lg2 5.0 438 48 mA
gEm 13 122 12.5 mAV
Ug1-g2 23 23 23

ra 100 90 90 k2
Toum 190 200 220 °C

Triode connection (g2 connected to a)
Va 150 v
la 45 mA
Ve =25 v
Em 14.6 mA/Y
s 1.56 kQ
B : 23
[ )
[Mullard|
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EL822

VIDEO QUTPUT PENTODE

DESIGN CENTRE RATINGS

Vamp) max.
Va max.

Pa mMax,
Vgan, max,
Vg2 max,
Pgz Max,
Ik max,
R:l—k max,
Vh—k max.
Touin Max,

9

9
9 2

FEBRUARY 1%4

1c
o]
o (v]
‘oo o\ Eq £ g
9 00 00 95 & £ IQ
Ic 93
B9A. Base UU ” UU_
[ )
[Mullard] Po—
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ELECTRON BEAM INDICATOR EM 34

Electron beam tube for use as tuning indicator in rodio
receivers or es null indicator in test equipment,

HEATER
This valve is suitable for DC/AC operation.
Vh 6.3 v
I 0.2 A
OPERATING CONDITIONS .
Yy 200 250 A
Ray 1.0 1.0 MQ
Ras 1.0 1.0 MQ
Iy 0.55 075 mA
Ve (@, max.} {I) [+] 0 v
Ve (@, max,) (2} 0 0 v
v, (@, min.) (5) -4.2 -5.0 v
¥, (@, min.} (6) -12.5 -16.0 v

1} and (2) Max. angle of the shadows produced by the deflector
4 P
plates x’, x” and y’, y" respectively.

{5) and (6) Min. angle (5°) of the shadows produced by the
deflector plates x’, x” and y’, y" respectively.

Axy

ISSUE 2 s EM34 B58-1



EM 34 ELECTRON BEAM INDICATOR
Electron beam tube for use as tuning indicator in radio

receivers or as null indicator in test equipment

LIMITING VALUES

Vaypy Max, 550 v
Va, max. 275 v
Vaah, Max. 550 v
Va, max. 275 v
Vi max. 550 A
Y. max. 275 v
Vh_x max. 100 v
Rh_ i max. 20 k2
Rg_x max. 3.0 M
28 mm.
MAX,
o
£
3k
g z
| /

DIRECTION OF CATHODE
S5CREEN StIPPORT U I ’U

OCTAL BASE
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VOLTAGE INDICATOR

Electron beam tube for use as a voftage indicator
in broadcast receivers and tape recorders.

EM84

HEATER

Vy 6.3 v
[ 10 mA
MOUNTING POSITION Any
TYPICAL OFPERATING CONDITIONS
{deflection electrode connected to anode)
Yy 250 v
Vy 250 v
Ra 470 k)
Ry 3.0 MG
Y, 0 -22 v
la 450 60 uA
Fe 1.0 18 mA
*L 2145 0 mm<—
*Length of column
DESIGN CENTRE RATINGS
Vi, max. 550 v
Yy max. 300 v
Pa Max, 500 mwW
Vi) max, 550 v
Vi max. 300 A
Vi min. 170 v
Iy max. 30 mA
Ve max, (lg=+0.3zA) -1.3 A
Rg_x max. 3.0 MQ
Vh_x Max, 100 \
Touin Max. 120 °C
A
Mullard
MAY 1962 Sy Page Di



EM84 VOLTAGE INDICATOR

222
max
PRy
o il
! ] /ﬂ\
h b t [’ o l’
— Direction ¥ T +— 1N
def k.g' def—* of £ 4 T 5
g elec ofelec (VIewmg © g ! g
o] tolerance u) ~
. IC- IC + 3deg) [7s} &) (.“
< L L N ~
g a
kg'h BOA Base 3; L[]U-U-[I[]:—I
H
o

All dimensions 1in mm

[Mullard]
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VOLTAGE INDICATOR EM84

' [ R
I, - Loy 4 Hemeal-t— 5538
(may| 4T 11 1 T - 7 - 171 fmen)
Vip= Ve =250V ‘
Rg=470K0
L ‘ L | Rg-=30MnN o
] . - 11
) ! R
2-0H— y ; ' 2¢
|+ i
! M~ I
[ X )
— - L i
- — I i |
15 ; 15
P
L1 - | N F
T NCO
Ll.e — - N 1 A"
]‘
T L - Y |
10 10
N _ /
: /‘
T / .
o-sH /’ : 5
EENEN /
v
If T
: P )
' e
L /]
L _
110 oL 71 | | ]
© I I | | [ [ ]io
AT BT —20 ~io C

LENGTH OF COLUMN AND TARGET CURRENT PLOTTED AGAINST
CONTROL-GRID VOLTAGE
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HALF-WAVE RECTIFIER EY 5 I
High voltage half-wave rectifier with wired-in connections.

fts low heater wattage renders the vaolve particularly
suitoble for use in cathode ray tube e.h.t. supply units
deriving their input from the line time base fly-back pulse.

HEATER
Vh 6.3 v
In 90 mA
Heater voltage tolerances
lout = ZOOMA +15 %
qut — SOOP.A iTO 0/0
MOUNTING POSITION Any

Note—Direct soldered connections to the 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
Co-x 08  pF

LIMITING VALUES

(1) Sinusoidal input (50c/s)

Vlugr.m.s.) max. 50 kV
I()ut max. 3.0 mA
C max. 01 uF
Ripm min, 100 k$2
(2) Sinusoidal input (10 to 500kc/s)
P.LV. max. 17 kv
lyut max. 30 mA<
C max. 0.01 uF
(3) Pulsed input
P.I.V. max. 17 kV
lour Max. 350 uh
Fikpk; Max. 80 mA
C max. 0.005 pF

*Max. pulse duration 5.0%, of a line scanning cycle with a maximum of 5.0us

ISSUE 7 \v/v EY51 1258-1



EY5I

HALF-WAVE RECTIFIER

High voltage half-wave rectifier with wired-in connections.
fts low heater wdttage renders the valve particularly
suitable for use in cathode ray tube e.h.t. supply units
deriving their input from the line time base fly-back pulse.

40
max
0% | |
I o
a ] C\]E
X
=}
£
<
)
kh h = - J
a LO*.E MU
o E
All dimensions in mm W"km,_h
—
[Mullard]
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HALF-WAVE RECTIFIER EY84
Indirectly heated half-wave rectifier primarily

intended for operation at high altitudes.

R
HEATER
Vi 6.3 A
In 1.0 A
LIMITING VALUES
P.LV. max. 2.0 ke
lapiy MAX, 900 mA
ia gurge, Max. 32 A
Vh_i max. {cathode positive) 650 v
Capacitor input
lour max. 1 .
Viniems,) Max. ISee rating chart 1
Rim min. See rating charts 2 and 3 and
. capacitor input regulation curves.
N Choke input
loue max. See rating chart 1
tnir m.g., MAX.
L min. (at 50c/s) See choke regulation curves
CHARACTERISTICS
Anode voltage drop (l,ue—150mA) 22 ¥
TYPICAL OPERATION OF TWO EY84 AS FULL-WAVE RECTIFIER
Capacitor input
Vintr.m.s.) 2 = 500 2% 625 v
Rim (per anode) 150 250 Q
*C (50c/s) 16 16 uF
qut 300 250 mA
Vuu1 500 635 V
~ *For 1.6kc/s operation the same [V relation would be obtained
using a capacitor of 0.54F.
Choke input
Vln(r.m.s,] 2 x 500 2 %700 A
L 10 10 H
Inut 365 300 mA
Vmil 408 592 V
OPERATING NOQTES
The design of a power supply circuit starts with a knowledge of the
output conditions and from this information the transformer and
secondary or input voltage can be chosen. Reference to the rating
charts will indicate whether a rectifier is suitable for a particular
application
Rating chart 1
e This shows all the combinations of input veltage and output current

considered safe for both capaciter and choke input filters,

)

ISSUE 3 S EYB4 1058-1




EY84 HALF-WAVE RECTIFIER
Indirectly heated half-wave rectifier primarily

intended for operation at high altitudes.

Rating chart 2
This chart shows the minimum series resistance per anode necessary
to restrict the maximum switching surge in a capacitor input filter,
to its limiting value over the range of supply voltage.

Rating chart 3
This shows the relationship between the maximum rectification
efficiency and cutput current,

Capacitor input filter circuits

Reference should be made to rating charts 2 and 3 and the regulation
zurves, The circuit is set-up and the input and sutput voltage and
output current are measured. If the operating conditions lie within
the boundary lines of the regulation curves an improvement in the
rectification efficiency may be effected by reducing the vaiue of the
limiting resistance. Rating chart 2 gives the minimum value of the
limiting resistance against open circuit secondary voltage; this
resistance will guard against excessive switching currents.

Vnut

Comparison of the calculated rectification efficiency ——————
V2K Vin:r,m.s.)

with rating chart 3 will show whether the limiting resistance must
be increased to lower the rectification efficiency to the area of safe
operation. Operation within this area indicates that the limiting
value iapk, has not been exceeded.

Choke input circuit
Reference should be made to rating chart 1. A suitable value of
choke can be obtained from the choke regutation curves.

22-2mm

Top ca
peap LN

a type CTI™N|
g
‘ i |
k h h

ISSUE 3 S EY84 1058-2
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HALF-WAVE RECTIFIER EY84

indirectiy heated half-wave rectifier primarily
intended for operation at high altitudes.

Ig {{ 334l { ‘- ‘ 1| evea -t s
oA T T : s
L.f L T ' - E H
\ T T
! i / )
§ ; ld '
} 11t I
250
FTTOL / ,
% A LT
Li b | i
N —
200 /
B
By
- Ly / S L
| 410 /
150 ' : /.
; 1} - | N
B ‘w / J.=
R ; B I -
A RBERE 4 - uun )
100H— uE A L
o _
4 ‘l / S S S 1
T ; _?A[‘, L =]
50
L 4 H NN SENnE
_ / -
v L
. 7 BREEEREERNE
cid LA
L LA i B
: ] : i |
(s} i 1 i { [
O 10 20 30 Vo ¥
ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
[ )
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EY84 HALF-WAVE RECTIFIER

indirectly heated half-wave rectifier primarily
intended for operation at high altitudes.

T T : T X " T T
I ; Sl Y8 | e T 3342
(ma) i By T T
: R -1 Rating ¢hart | ——- :
_ REEN | Ll 12 ‘ o
i | i ' 1
— - T T —1— 1 i
250} | bt .
L L1 : ; i
; '
| | : i
] ! A . !
i L I T ;
: 1 T
] i
H t ] i T
200H—-{-+ ! ! !
r {1 : Boundary tor operation with choke input tilter | | T
! | ; I L ‘ .- I. _1L..‘_ Lo . ‘ =
. - L . b _ I
Jopedo ) e _
|
150 e

tilter 34"

100 H

5o -

o 200 400 600 Vin(rmsf¥

BOUNDARY OF OPERATION WITH CAPACITOR OR CHOKE INPUT FILTER

™ )
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HALF-WAVE RECTIFIER EY84

Indirectly heated half-wave rectifier primarily
intended for operation at high altitudes.

T T
) EYB4 }—— . = 3344
[T11 153717
Rating chart 2
[TTTT]T
Copacitor input tilter bosed upon ig(surge)=3-24
TITTITITTTITTITIITITT]
250 Crax = 24uF for t 2 40t060c/s.At 1> 60c/s
Cmax = SOx 24uF
tie/s) 7
JTITTTTLIITITTT /
Riim ‘Rl+"2Rp+Rudd = '/Evin rm.s) Y9 (’“'9‘)
ig(surqQe)
v 200H Riim = Series resistance per anode /
E Rg = Resistance of the transformer secondary 0
2 per anode L il 4
S Rp = Resistonce of the transtormer primary y
-
é Rgqd = Added series resistance per anode mEEF an
K n = Primary to secondary ratio in hal? ~wave
E circuits or primary to hait dary /
H LSOGH ratio in fult-wove circuits
€ | |- i 1A
-4 . | L1 I I G
E 4
£
b3
£
3
{e]e] 4
L (l
LT A T L]
4
1 A
50
4
y
T -uil/ ]
o {
o 200 400 600 (V,_“u)
Open circuit seceondary voltage

MINIMUM SERIES ANODE RESISTANCE PLOTTED AGAINST OPEN CIRCUIT

SECONDARY VOLTAGE
([ )
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E@ EY84 2595



EY84 HALF-WAVYE RECTIFIER
Indirectly heated half-wave rectifier primarily

intended for operation at high altitudes,

Iow EY84 - | 3346
(ma) [T
Rating chart 3 |—1-
T 71T
Caopaciter input based upon ic;(pk max =900mA
TTT I TTIT T I ITTIITd
200 Rectitication etticienc =v°‘“—"m°
4 ﬁvin(r.ms.) °
]
5 - A-17"1T°1°
150
[ I
100 H :
. rmissible operation |
S50
o e : T B g
5] 20 40 60 . 80 100 (ﬂ,ro)
Rectification efticiency

QUTPUT CURRENT PLOTTED AGAINST RECTIFICATION EFFICIENCY

(C )
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HALF-WAYVYE RECTIFIER EY84
Indirectly heated half-wave rectifier primarily

intended for operation at high altitudes.

Vout — Evaa 3365
Q) 11
Operation of two EYB4 a3
tull-wave ractifier(t=5Cc/s)
[TTITTTTITIT]
Capaciter input tilter
lOOO-;b,.
Y
oy,
M Y
e-i')o -
O
N L
~ i . ]
SCARNLN
800 P Plim
= - ?‘,3
'?QQ
T
I~ 2
o 3 ‘Hk*?so‘q \
*5q !
Oy, N ! Tt
] | \
{ X
600 o N
- 2”50"-;
N —
N ek"ooll T KN -
——
Ty i _ 3
] L1
- Tl 230, X L
~ ’ TS
400 i t-?OOV i i = | \ B
ey | %
[y
- — zxso-q \|
ey A
I N
4 —4
X
200 Y
L)
y
- 1
11
~ Y
b
o]
o 100 200 300 Iout{mA)
CAPACITOR INPUT FILTER REGULATION CURVES
()
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EY84

HALF-WAVE RECTIFIER

Indirectly heated half-wave rectifier primarily

intended for operation at high altitudes.

Vout EYB4 3364
2 |
Operation ot two EY84 as
Tyll —wave uctiﬁ!f(' = SOCfS)
B [TIITTIITI
Choke input filter
1000
AN N
h)
1 LY
A
URER
(R L= I10H
t
sooty %‘ AEEAN SH
[ A ~
A NHEIN
BERA "~ \\ 3H
i N \I T 2H
y N N ~ A Vin{rms)= 2700V
AR
800[ Tt 7 yd 4
BN NN I 11 "
] N[ 7 4 P
) / 2xs00v- _ ¥ N
5N - . N
L f N /
}[ N L/ A
\ L 11/ ," 2x500V N1
im et
400y AR H
1 N 1 T
AT 2 2x400V
ARrINNYi yd L
A P
» 28300V o -
I //
200 frif 1
V4 pd
“f
’ Yy
A 1A =
F AV |~
/ /] P
]
o
o 00 200 s 300 I gut{mA)
CHOKE INPUT FILTER REGULATION CURVES
(Y
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FULL-WAVE RECTIFIER

Indirectly-heated power rectifier with 6.3 V. heater
for use in A.C. mains-operated equipment.

EZ35

HEATER
Va 6.3 v
Iy 0.6 A
LIMITING VALUES
Var, m.s., Max. 2x325 v
lout max. 70 mA,
¥h_k(pk) Max. 350 v
C max. 16 uF
Riim min, (per anode) (C—16uF) 350 1
33 men.
MAX,

OCTAL BASE

ISSUE 3 S

93 mm.
MAX
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EZ35 FULL-WAVE RECTIFIER

Indirectly-heated power rectifier with 6.3 V. heater
for use in A.C. mains-operated equipment

Vit E£735
™
450 -
- 350:0°350 Vg |
[y
400 h
—
—
= 300:0-300 0y
350 = o .
Ty
=
300 = 250-0-250V,,, ]
T=ad
=i
250 =
—
S 200-0-200V, g
200 e E N
—
M——
- -—
150 - ik 150-0-150V, g ]
100 1
SMOOTHING CONDENSER 4 uF
50
o ao 60 80  lgut
(mA)

OUTPUT VOLTAGE PLOTTED AGAINST INPUT CURRENT WITH
ANODE VOLTAGES AS PARAMETER
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FULL-WAVE RECTIFIER EZ40

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

Except for basing and dimensions, the EZ40 is identical to the EZ80.

O 3mm.
203,
a’ a” 1 _\ +
c - 3
¥ %
=]
- 0o a" E E_
o fo! E E
OOO § E
al ) k T @
h h ‘
| ;
kh h BBA BASE .
! |
|
[ 22mm. ]
max
YR
[Mullard]
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FULL-WAVE RECTIFIER

Indirectly-heated full-wave rectifier primarily intended

for use in car radio receivers.

EZ41

~—
HEATER
Vn
In
MOUNTING POSITION
Any
LIMITING VALUES
Va r.m.a. Max.
lygt max,
¥h_k (pk) Max.
C max, 8
A P\um_ min. 150
(each anode)
Q' a*
kb h BBA BASE
.
[ )
[Mullard]

ISSUE 2

16
250

53mm.
max

203

6.3 v

0.4 A

2250 \'4

60 mA

350 \'

32 50 uF
300 325 Q

mm max.

60 mm, _
max,

!
—22 mm.--J

max.

629

EZ#
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EZ4 I FULL-WAVYE RECTIFIER

Indirectly-heated full-wave rectifier primarily intended
for use in car radio receivers.
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FULL-WAVE RECTIFIER

Indirectly-heated full-wave rectifier

with S-volt heater.

GZ30

HEATER

Vi
ly

LIMITING VALUES

P.L.V. max.

iapk) mMax,
lout Max.
C max.

L min.

TYPICAL OPERATING CONDITIONS

Capacitor Input

Var.m.a,

™)
2x250
2300
2% 350

2x 250
2% 300
2> 350

Choke Input

er.m.s.y
(v)
2250
2300
2% 350
2 X400
2450
2 x 500

ISSUE 2

lout c
(mA) {F)
125 8
125 8
125 8
125 50
125 50
125 50
lU“‘
(mA)
125
125
125
125
125
125
(A
[Mullard |

an min.
(per anode)
(L)
190
260
300

240
310
380

(H)

10
10
10
10
10

5.0
2.0

1.4
375
125

S0

VO\Jl

v}
242
292
344

236
282
327

Yout
V)
205
249
295
340
384
429

k¥
mA
maA,

GZ30 2581



FULL-WAYE RECTIFIER

GZ30 Indirectiy-heated full-wave rectifier

with 5-volt heater.

— 3l mmmax

[EXE)
'/—'\‘
ol o H
ol
O@ O@ a' :
© Y o
h\ @@
NC  hk .
hk h Octal Bose.

ISSUE 2 m\ngﬂ GZ30 2582
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FULL-WAVE RECTIFIER

Indirectly heated full-wave rectifier

with 5-volt heater.

GZ33

HEATER
Vn

LIMITING VALUES

P.LV. max,
ia'pk] max,
ia 5Urge mMax.

Capacitor input

Vn;r.m.s.p max.

lout max.
C max.

Choke input

Var.m sy Max.

lout Max.
L min.

TYPICAL OPERATING CONDITIONS

Capacitor input
Va(r.m.s.)
)
2% 300

2400
2 500

2300
2 x 400
2 500

Choke input

Var.m.s.

2x 300
2 x 400
2 x 500

fout

250
250
230

250
250
250

ISSUE 1

(mA)

lOU'

(mA)
300
300
300

C

(1F)

8
8
8

60
60
60

Mullaﬁn:_‘

~

5.0 v
30 A
1.4 kv
750 mA
2.5 A
500 v
250 mA
60 uF
500 Y
300 mA
10 H
Rim. min. Vout
(per ancde)
{2 v)
140 2"
200 375
250 479
140 289
200 388
250 493
L Yout
{H) v)
10 242
10 332
10 421
GZ33 105841



GZ33 FULL-WAVE RECTIFIER
Indirectly heated full-wave rectifier

with S-volt heater.

le— 45 mm - =
max

nl oll .
aQ' NP L
g
NP @ o} a"
4O} E
© 0 o
M\ o0 /NP -
NG hk |
hk h Octal Base U ‘ | l | U i
I
336 A |
)
m GZ33: 1058-2
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FULL-WAVE RECTIFIER

Indirectly heated full-wave

rectifier

primarily

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

G134

HEATER
Va
In

LIMITING VALUES

P.LV. max.

fupr, Max.

C max.
er.m.s.:
Capacitor input
Jout Max.
Riim min.

250

(per anode) 50

Choke input
lyut Max,
Riym min.

250

(per anode) 0

TYPICAL OPERATING CONDITIONS

Capacitor input

Vu:r.m.ﬁ.)

(¥)
22300
2% 350
2 % 400
2 X 450
2 x 500
2 550

Choke input

Vu.gnm.s.]

)
2 300
2350
2 % 400
2 %450
2500
2 x 550

qut

(mA)
250
250
250
250
200
160

I:mt

(mA)
250
250
250
250
250
225

ISSUE 2

5.0 A
1.9 A
1.5 kY
750 mA
60 uF
2300 2350 2400 2450 2500 2550 V'
250 250 250 200 160 mA
75 100 125 150 175 Q
250 250 250 250 225 mA,
0 0 0 0 0 Q
C Riim Vaut
(per anode}
{uF) Q) (¥}
60 75 330
60 100 380
&0 125 430
&0 150 480
60 175 560
60 200 640
L Riim Yout
{per anode)
(H) © V)
10 0 250
10 0 290
10 0 330
10 0 375
10 0 420
10 0 465
™
(Mullard] GZ34 558-1



GZ34 FULL-WAVE RECTIFIER
Indirectly heated full-wave rectifier primarily

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

| i a' NP
NP 0@ O@ "
(890
c hk , WU -
hk h ]

~
J
72mmmox——————»

B6MM Max—————————"

Octal Base
38m
"“_mci”‘ >
(A
GZ34 5582
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FULL-WAVE RECTIFIER GZ34
Indirectly heated full-wave rectifier primarily

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

Iq [ GZ34 - ; T 4933
ma)| [T | i
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G734 FULL-WAVE RECTIFIER

Indirectly heated full-wave rectifier primarily
intended for use in g.c. mains operated equipment.
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FULL-WAVE RECTIFIER

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

G134

NN | i
] N I et e
[N EY | L. ||
N Capacitor input filter
[ [ T] T‘
N C=6OuF
N | N )
700\ NG S ;
N ! TN T ] ;
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™~ R BN r ' ;
N : H i . H i
. v T ey T
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P
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+
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GZ34 FULL-WAVE RECTIFIER

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

T R
Vout GZ34 I[ ‘t [ ; 4936
W) T
: | Choke input filter
L |
L [ R — L= 40H |
i ‘ ] ==-L=10H |
1 e N
, L Y ,
600 At —t
e B e
}
500
8)=2x550v 1 —
LT[ Rim=0n
o S S e 2x500
L 21000
2x 500v i 4
SESSSsmmmEmiy
——— ] 2x500
400 + 2 %1000
2x 450v 1 T 11 ]
— en
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==l ] 1] on =
] =T 2x500
300 ) 2:_3_521,__ — 2x|oon,
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i 2x500
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200 Eo ] [TT1
0 100 200 30015ytimA)
CHOKE INPUT FILTER REGULATION CURVES
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FULL-WAYE RECTIFIER

indirectly heated full-wave rectifier
with a 5 volt heater,

GZ37

HEATER

Vi 5.0 v
In 2.8
LIMITING VALUES
Capacitor input
P.LV. max. 1.6 k¥
iapi, Max. {per anode) 750 mA
lyur max. 250 mA
Choke input
PV, max, 1.85 k¥
lout max. 350 mA
TYPICAL OPERATING CONDITIONS
Capacitor input
Ve ms, 2x300 2x400 2x500 v
lout 250 250 250 mA
C 4 4 4 uF
Riim min (per anode) 75 75 75 9}
Vout Approx. 238 358 486 v
Choke input
Vagan.s.g 22300 2x400 2x500 v
lout 350 350 350 mA,
L 10 10 10 H
R eroe 100 100 100 Q
VYour 2approx. 207 298 33 A
(N
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SPECIAL QUALITY
R.F. POWER TRIODE
Special quality power triode for use as an r.f. power ampli-

fier or oscillator 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

I 150 mA

CAPACITANCES? (measured without an external shield)

Cin 1.5 pF
Cout 1.2 pF
Cae 14 pf
CHARACTERISTICS?

Va 250 A
la 10.5 mA
Ve 85 v
Em 2.2 mAjvY
1 17

. 77 k)
R 0 0

LIMITING VALUES* (absolute ratings)

f max. 150 Meis
Vn{bj max, 550 Vi
V. max. 330 v
Pa Max. 38 wW
-V max. 110 v
I max. 55 mA
Iy max. Fil mA
Rg .x max. (cathode bias) 1.0 M
Rg-x max. (fixed bias) 250 k(2
V]I—k max. 150 \'4
Maximum acceleration (continwous operation) 25 £
Maximum shock (short duration) 500 4
Tlmlb max. 170 °C
(A
[Mullard]
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SPECIAL QUALITY
R.F. POWER TRIODE

M8080
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M8080

SPECIAL QUALITY
R.F. POWER TRIODE
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SPECIAL QUALITY
R.F. POWER TRIODE

M8080
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M8080

SPECIAL QUALITY
R.F. POWER TRIODE
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M8080

SPECIAL QUALITY
R.F. POWER TRIODE

GROUP G
Valves are held for 28 days and retested for

Inoperatives!®
Reverse grid current. Rg max. = 500k

B7G Base

kh h

All dimensions in mm

AQLS  Min. Mox.
(%)

0.5 - -
0.5 — 05 LA

——w» |9max [e—

47:5max
—— 54-5max -

=
LL_

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

Section B7G.

[
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SPECIAL QUALITY
V.H.F. DOUBLE TRIODE

Special quality double triode for use in equipment where
mechanical vibration and shocks are unavoidable ond

M808I

— 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

should be made to a specific note.

HEATER
Vhl 6.3 W
lh 450 mA
—_ CAPACITANCES? (measured without an external shield)
. *Ca g 1.6 pF
*Cin 21 pF
Cont’ 450 mpF
Cout” 350 mpF
Cn-x 4.0 pF
*Each section
CHARACTERISTICS? (each section)
Va 100 v
la 9.0 mA
Ve -0.9 v
&m 5.6 mAjvV
n i8
= I 6.8 (9]
Ry 0 1
* Fixed bias operation is not recommended
LIMITING VALUES (absolute ratings)
f max. 250 Mc/s
Vam) max. 550 '
Va max. 330 A
Pa max. 2x1.6 w
1 max. 15 mA
~¥g max. 110 v
le max. 2x45 mA
Yhox Max. 100 v
Rg-i max. {cathode resistor bias) 500 k€2
Maximum acceleration {continuous operation) 2.5 g
”“ Maximum shock (short duration) 500
Ty max. 165 °C
()
JUNE 1960 (1) S Page D1



SPECIAL QUALITY
V.H.F. DOUBLE TRIODE

M8081
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M3808I

SPECIAL QUALITY
V.H.F. DOUBLE TRIODE
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SPECIAL QUALITY
V.H.F. DOUBLE TRIODE

M38081
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M808I

SPECIAL QUALITY
V.H.F. DOUBLE TRIODE
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SPECIAL QUALITY

M808 I V.H.F. DOUBLE TRIODE

AQ.LS  Min.  Max.

GROUP G (%)
Valves are held for 28 days and retested for
inoperatives!s 0.5 — —
0.5 — 075 uA

Reverse grid current as in group A.

—
i —

|

|

L

b

(=

£

n

<

. T

1 B7G Base
(174g All dimensions inmm

in accordance with BS448, e

The bulb and base dimensions of this valve are
Section B7G

‘Mullard
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SPECIAL QUALITY OUTPUT
PENTODE

Special quality output pentode for use in equipment
where mechanical vibration and shocks are unavoidable
and where statistically controlled major electrica!
characteristics 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
Vil 6.3 v
In 200 mA
MOUNTING POSITION Any

CAPACITANCES? (measured with an external shield)

Cin 3.8 pF
Cout 6.5 pF
Ca—gl < 300 mpF
CHARACTERISTICS3
Va 250 v
Ve 250 %
la 16 mA
lg= 23 mA
Em 2.5 mA/Y
ra 130 kQ
Hgl-g2 12
Ry 0 Q
Va ~$3.5 A
ABSOLUTE MAXIMUM RATINGS! -
f max, 100 Mc/s
Va(b) max. 550 v
Va max. 300 v
Pa Max. 475 W
VEZ(D) max. 550 \4
Vgz max. 275 v
Pgz Max. 800 mwW
=Vg1 max. 110 v
Ve1—gz Max. 300 v
lg1 max. 33 mA
I max. 23 mA
Re1-x max. (fixed bias) 220 k2
Vh—l( max. 150 v
Maximum acceleration {continuous operation} 2.5 g
Maximum shock {short duration) 500 2
Toale Max. 180 °C

MAY 1962 Ca? Page D1



PENTODE

SPECIAL QUALITY OUTPUT

M8082
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SPECIAL QUALITY OUTPUT

PENTODE

M8082
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PENTODE

SPECIAL QUALITY OUTPUT

Page D4

M38082
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SPECIAL QUALITY OUTPUT

PENTODE

M8082
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80 2 SPECIAL QUALITY OUTPUT
M PENTODE

AQ.L> Min.  Mox.
(%)
Dynamic life test 100 hours
Running conditions as a trebler. V,, = 300V,
decoupling resistor = 1.0k(2
Lt lga = 20mA, lg1 = 1.6mA, f = 70 to 75Mc/s
Pour = 900mW

Dynamic life test end point
Change in Pyye

GROUP G
Valves are held for 28 days and retested for
Inoperatives 1t ¢.5

Reverse control-grid current.
Rg1 max. = 500k 0.5 — 0.75 pA

19mm
Hiox
a
»
o
E "
= E -]
E E
. ( s g
91 ' *~ £
T W
C i 2
k th h o

The bulb and base dimensions of this valve are in accordance with BS448,
Section B7G
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SPECIAL QUALITY OQUTPUT M8082
PENTODE

90%3 MB082 I,
[T {mA)
Vo =250V
Ry=010
LIk 1]
i
; - N . s _
| BC
Fi
i .
s 60
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T3 1 a9
1 iy
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. J a0
T71 17T i of
T
i 1 A Fi
N i
. 1 Al
1 ! A4
! F AR [<)
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Vg, (V) =30 -26 =10 °

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID YOLTAGE WITH
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SPECIAL QUALITY OUTPUT
M8082 PENTODE
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SPECIAL QUALITY OUTPUT M 82
PENTODE
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PENTODE

SPECIAL QUALITY OUTPUT

M8082
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SPECIAL QUALITY OUTPUT 8
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SPECIAL QUALITY OUTPUT
M8082 PENTODE
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SPECIAL QUALITY OUTPUT
PENTODE M8082
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SPECIAL QUALITY OUTPUT
M8082 PENTODE
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SPECIAL QUALITY OUTPUT 0 2
PENTODE M8 8
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SPECIAL QUALITY
HALF-WAVE RECTIFIER

Special quality half-wave rectifier primarily intended for
operation ot high altitudes in equipment where mechanical
vibration and shocks are unavoidable.

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! 6.3
h 1.15
MOUNTING POSITION Any
LIMITING VALUES? {absalute ratings)
P.I.V. max. 2.0
ia(m;) max. 900
Vh--k max. 650
Maximum altitude for full P.LY. rating 60,000
Maximum acceleration {continuous operation) 25
Maximum shock {short duration) 300
Tl)ulh max. 220

> <

kv
mA
\'
ft

g

g
“C

TYPICAL OPERATION OF TWO M8091 AS FULL-WAVYE RECTIFIER

Capacitor input

Vin(r.m,s.] 2% 500 2% 625
Riim min. {per anode) 150 250
C max. 16 16
lout max. 300 250
22:2mm
3367 Top cap ]

o type CTINN [ mox

a L
h
h Ic
k o IC
Ic ©/1c
IC IC

76mm max

A
[}
uF
mA,

83mm max
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SPECIAL QUALITY

HALF-WAVYE RECTIFIER

M8091
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M8091

SPECIAL QUALITY
HALF-WAVE RECTIFIER
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SPECIAL QUALITY 8
HALF-WAVYE RECTIFIER M 09 I

Ig [} s154 MBO9 4

[l

(ma) ]

250

S

200 /

. ~L

[Eleiy

50

o = 20 30 Vo (V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

)
[Mullard|
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SPECIAL QUALITY
M809 I HALF-WAVE RECTIFIER

Tout ! MBOS! 5269
(ma) 11
Rating chart |
250
200

Boundary tor operation with choke input filter
N T I I

150

Boundary for operation with capacitor input filt

100 e
4
T
i
-+
SOttt
B
o
I
PR
2 bt
DT g
HEEEEE BN G sHun :

) 200 400 ) Vin emsf

BOUNDARY OF OPERATION WITH CAPACITOR OR
CHOKE INPUT FILTER

—
[Mullard]
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SPECIAL QUALITY M8
HALF-WAVE RECTIFIER 09 I

(VR SR - MEOQI% 6575
i i '
i  ||| IR
i Rating chart 2 ;
; [ITTTTT :
Capacitor input filter based upan ig{surge)= 3-24 :
N _LI‘HH;:H'IH!I:\[
2501 Cnax = 240F for 1= 40to 60c/s.At 3 60¢c/s } i
1 T Cmax = 5Ox 24uF T O
o | B T tc/s) ; \r
<|7|" | I O O I ;
’ ; AN
Riim = ns"’“znp"’Rudd = ﬂ/i’vingr.m.s.}""'o (surge} NN
ig {surge) i }
v 200H Riim= Series resistance per anode f
- - —_—
e Rg = Resistance of the transtormer secondary L .
e per anode } B O O S I
a2 Rp = Resistance of the transformer primary ¥
w .
E Radg = Added series resistance per anode /:
?, n = Secondary to primary ratie in holf-wave -
¥ circuits or half secondary to primary i
“* 150H ratio in full-wove circuits
Y - i R PN J g
5 / ]
5 ' 7 i
E HN Ray; : :
e r YA ‘
£ R 7
= : L A |
£ ! b
& - . 41l -
100 " !
. . . . / L
B - -
| {4 L . ] : f -
4 ‘ i
L L.l 1. S
i A I
HREN'L 1
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50 7 ]
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: [ O - 1 ' |
ol ] / ] |
o 200 400 400 (Yrms,)
Open circuit tecondary voftage

MINIMUM SERIES ANODE RESISTANCE PLOTTED AGAINST
OPEN CIRCUIT SECONDARY VOLTAGE

(A
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SPECIAL QUALITY
M809 I HALF-WAVE RECTIFIER

ot MBOS! 6270
() !
Rating chort 3
RN
Capocitor input bosed upon i,(pk}mux =900mA
[T T I TT I TETT I 1]
v,
200 Huctitication efficienc -7-9-“—" 100
i ' 2“’i|1(r:r|\.:)ﬂkI
.y
o e
00
50t
o 20 40 60 80 100 Crey
Rectification efficiency

QUTPUT CURRENT PLOTTED AGAINST RECTIFICATION EFFICIENCY

(1)
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SPECIAL Q@UALITY M809 I
HALF-WAVE RECTIFIER

Vout MBo9I 1 6272
VI [T1 =
Operation of two MSO9l os
tull-wave rectitfier (£=250c/5)
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M809 I SPECIAL QUALITY
HALF-WAVE RECTIFIER

Vout ME09! 8271
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Operotion of two MBO%9I as
tull-wave rectifier (1=50c/s}
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SPECIAL QUALITY DOUBLE DIODE

Special quality double diode with separate cathodes and
internal screening between sections for use in equipment

M8212

where mechanical vibrations 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 specific note.

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

In

CAPACITANCES? (measured with an external shield)

Ca'—k’ +h+8+S
Car—k"+h+s+8
Ck'—a’ +h+s1§
Ck™—u"+h+5+5

Car—a~

LIMITING VALWUES' (absolute ratings} each section

P.LV. max.

|, max.

ia(pk) max.

iarsurge) Max.

Vy—x max.

Maximum acceleration (continuous operation)
Maximum shock (short duration}

Tuun max.

JUNE 1960 (1) P

6.3 '
300 mA
32 pF
3.2 pF
39 pF
3.9 pF
<26 mpF
360 v
10 mA
60 mA
350 mA
360 v
25 g

500
165 °C
Page D1



M82 I 2 SPECIAL QUALITY DOUBLE DIODE
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M8212

SPECIAL QUALITY DOUBLE DIODE
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M82 I 2 SPECIAL QUALITY DOUBLE DIODE
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M8212

SPECIAL QUALITY DOUBLE DIODE
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M82 I 2 SPECIAL QUALITY DOUBLE DIODE

D o emm o

45 mm max

~——38mm max —=—

B7G Base

K h h k" I ]7777

The bulb and base dimensions of this valve are in accordance with BS448,
Section B7G

(O
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SPECIAL QUALITY DOUBLE DIODE M82 I 2
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SPECIAL QUALITY U.H.F. TRIODE

Special quality triode for use as a grounded grid amplifier
in equipment where mechanical vibratien and shocks are
unavoidable and where statistically controlled major
electrical characteristics are required.

M8248

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
Suitable for parallel operation a.c. or d.c.
Yyt 6.3 v
lh 400 mA
CAPACITANCES? (measured with external shield)
Ca—Xk 80 mpF
Ca—k MAX. 150 mpF
Ch-k 38 PF
Ca—g 2.8 pF
Ck—g+hish 88 pF
Ca—g+h+sh 4.0 pF
CHARACTERISTICS?
Va 150 v
la 13.5 mA
Ve -1.35 v
gm 13.5 mAY
Ta 37 119]
" 50
Ry 0 Q
Vi (la < 60pA) -15 v
ABSOLUTE MAXIMUM RATINGS!
Vi max. 6.6 v
Vi min. 6.0 v
Va.(b) max. 330 v
Ya max. 165 v
Pa Max. 27 w
+V max. 0 v
-V max. 55 v
Iy max. 20 mA
lg max. 35 mA
Rg-x max. 250 k{2
vh-k max. 90 v
Maximum acceleration (continuous operation} 50 £
Maximum shock (short duration) 500 g
Thum max. 120 °C
(A
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SPECIAL QUALITY U.H.F. TRIODE

M8248
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M8248

SPECIAL QUALITY U.H.F. TRIODE
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SPECIAL QUALITY U.H.F. TRIODE

M8248
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M8248

SPECIAL QUALITY U.H.F. TRIODE
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M8248 SPECIAL QUALITY U.H.F. TRIODE

-— 1O mox —ﬁ
h
x x
] [*]
5 5
9 > N
S B
kh h
B7G Base

Ali dimensions in mm LM U ““_ . ,L

(R

[Mullard |
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TRIPLE DIODE TRIODE PABcao

Triple diode triode with 300mA heater and one diode
having a separate cathode. Primarily intended for use
in f.m./a.m. receivers.

HEATER
Suitable for series operation a.c. or d.c.
In 300 mA
Yy 9.5 v
For limiting values, characteristics, operating conditions and base
connections see data sheets UABCBO.

ISSUE 1 S PaBCED 158.4






R.F. TRIODE

Triode with low anode-to-grid capacitance intended
for use as an r.f. amplifier in V.H.F. television

tuners.

PC97

HEATER

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

In
Vn

CAPACITANCES

Ca-g
Cg-k
Ca-k
Cg-k+h+8
Ca-k+h+8
Cg-n
Ck-h

CHARACTERISTICS

Vo

Ve

I

Em

3

Ta

Vg for g = 100pA

V¢ for 20 : 1 reduction in gm
Vg for 100 : 1 reduction in gm

OPERATING CONDITIONS

Condition
Vb

Ra

Ri

Rg

Rg-a

Iy,

Em

Vg for 100 : 1
reduction in gn

JULY 1943

135
1.0
82

10.5
13

300 mA
4.5 v
Shielded Unshielded

480 500 mpF
32 32 pF
210 250 mpfF
5.0 5.0 pF
42 33 pF
280 280 mpF
2.5 25 pF
135 A
-1.0 \'4
1" mA
13 mAjY

65
5.0 kQ
-5.0 v
=31 v
-5.0 \'

2 3 4
135 135 135 \'4
1.0 2.2 22 k2
0 0 0 Q
1.0 0.22 1.0 MQ
—_ 22 22 MG
13 14 14 mA
15.5 16 16 mAfY
-4.8 6.0 -11 v
Page D1



PC97

R.F. TRIODE

Condition 5 6
¥Yb 200 200
Rs 5.6 5.6
R 82 0
Rg 0 1.0
Rg-a —_— -—
la 12 13
gm 14 155
V; for 100 ;1

reduction in gmn  =7.5 -71.3

-9

8
200 v
8 6.8 k2
0 [}]
22 0.56 M}
22 MQ}
14 mA
16 mAV
.0 -12.5 v

Is and gm curves corresponding to conditions 1 to 4 are given on pages
C2 and C3, and for conditions 5 to 8 on pages C4 and C5.

DESIGN CENTRE RATINGS

Va.(b] max.
Va max.
Pa mMax.
Iy max,
=V, max.
Rg—ic max.
Vh-k max.
Rh—k max.

s—H1 1

kh h

B7G Base

All dimensions in mm

550 v
200 A
2.2 w
20 mA
50 v
1.0 MO
100 Y
20 kQ

1S max —

o 475mex —————

54-5mgx ——————

I

JULY 1943
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DOUBLE TRIODE PCC84
Double triode primarily intended for use as a cascode r.f.

amplifier at frequencies up te 220Mc/s in television
recejvers with series connected heaters.

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

In 300 mA
Vn 7.0 v

CAPACITANCES (measured without external shield)

o'k ihe” 1.2 pF
€' _u” <0,035 pF
€' u” <0.006 pF

Grounded cathode section

' g 1.2 pFe
€’ 21 pF<
Cout” 045 pF
C¢'on <025 pF
Grounded grid section
Ca”_g” 2.3 pF
[ 016 pF
€x”"g"h 47 pF
€ g'n 2.5 pF
Ch_k” 2.7 pF

CHARACTERISTICS (each section)

Va 30 v
la 12 mA
' -1.5 v
Em 60 mAY
w 24

*Rin 2.0 k(2

*Measured at f = 200Mc/s with cathode connections pins 7 and 8
strapped.

ISSUE 2 N PCCE4 1581



PCC84 DOUBLE TRIODE
Double triode primarily intended for use as a cascode r.f.

amplifier at frequencies up to 220Mc/s in television
receivers with series-connected heaters.

TYPICAL OPERATING CONDITIONS

Vi 180 v
la 12 mA
P 1.5 v
—Q+
180V

l ikad-through

capacitor

»a
120
n
' . ’ O
L’V\/\/\f—>
ag.c.

Fig.l

Noise figure {bandwidth of input circuit 7 to 8Mc/s) 6.5

ISSUE 2 Sa? PCC84  158-1



DOUBLE TRIODE PCC84
Double triode primarily intended for use as @ cascode t.f.

amplifier at frequencies up to 220Mc/s in television
receivers with series-connected heaters.

LIMITING VALUES (each section unless otherwise specified)

VYan, max,
V, max.
Pa Max.
I, max.
-V max.
Rg "k’ max.
Rg”_x” max.
*¥h_x" (piy Max. (cathode positive)
Vn_x” max. (cathode negative}
—— V}]_k’ max.
R]’l—k max.

*Max. d.c. component — 180V,

550
180
2.0
18
50
1.0
500
250
90
90
20

<

mA

MO <
k() <=

k(2

B9A L -
K'in k'out h h k" Noval Base. m

The triode on pins &, 7, 8, 9 should have grounded-cathode connection and that on
—_ pins 1, 2, 3 should have grounded-grid connection.
[ M

ISSUE 2 \v/l
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PCC84 DOUBLE TRIODE
Double triode primarily intended for use as a cascode r.f.

amplifier at frequencies up to 220Mc/s in television
receivers with series-connected heaters.

2370

T
1 {ma)

30

25

20

= o]

vg{V) -8 -6 — 4 -2 [2]
ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE

[ )
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TRIODE PENTODE PCL83
Combined triode ond output pentode with separate

cathodes for use in television receivers with the triode as a
frame blocking oscillator and the pentode as a frame
output vaive.

HEATER
Suitable for series operation a.c. or d.c.
I 300 mA
Vi 12.6 Y
MOUNTING POSITION Any

CAPACITANCES (measured without an external shield)

Cat_gp <01 pF
Cat.ap < 1.6 pF
Cet_gp «<20.03 pF
Cgt—ap <0.05 pF
Pentode Section
Cag <0.2 pF
T 5.7 pF
Cout 47 pF
Cgi_h 0.4 pF
Triode Section
Co_g 1.6 pF
Ca_kih 035 pF
Ce_kib 2.0 pF
[N 0.1 pF
CHARACTERISTICS
Pentode Section
Va 70 \4
Ve, 70 \'4
la 30 mA
lga 50 mA
\ -9.5 v
2m 55 mA/Y
ra 53 (9]
Ugig2 10
Triode Section
Va 50 v
Iy, 10.5 mA
A -8.5 v
gm 2.2 mAjV
ra 7.7 k(2
u 17
(A
(Mullard |
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PCL83

TRIODE PENTODE

Combined triode and output pentode with separate

cathodes for use in television receivers with the triode as a
frame blocking oscillater and the pentode o0s a frame
output vaive.

PENTODE SECTION AS FRAME QUTPUT VALYE

Circuit design

To allow for valve spread and deterioration during life the frame output

circuit should be designed around the following values.

Va 70 70 v
Vs 170 200 v
ia(pk; 54 &4 mA
For an average new valve the following figures will apply.
Va 70 70 v
Yo 170 200 v
ia(pic; 81 96 mA
PENTODE SECTION AS AUDIO OUTPUT VALVE
Single Valve Class ‘A’
Va 170 200 \)
Ve 170 200 v
Y -9.5 -13 v
la0y 30 27 mA
2210 4.8 44 mA
Ry 5.5 7.5 kO
Vige.m.s.,g 5.0 5.2 v
Pout 2.2 2.5 A4
[ 19 10 10.5 A
Two Valves in Class ‘AB’ Push-Pull
Va 170 200 \i
Vs 170 200 v
Ry 180 220 (0]
lajoy 2x24 2x25 mA
lo, {max. sig.) 2x27.5 229 mA
lgaen, 2x3.8 2x39 mA
lgs (Max. sig.) 2x6.25 2x8.5 mA
a_a 6.5 7.5 [49)
Vingr-gn rom.s. 17 23.5 v
out 5.0 7.2 w
Diat 3.6 4.2 ol
TRIODE SECTION AS A.F. VOLTAGE AMPLFIER
Vn Ra Ia Rk \_,L” Vuut Rm*
(V) (k) (mA) (ked) Vin Memes.) (k€)
170 100 1.07 2.7 14 21 330
200 100 1.17 3.3 13.5 26.5 330
::"—“‘ measured with an input voltage of 100mVY
1n
Vouy measured for a total harmonic distortion of 5%
*Grid resistor of following valve,
(.
1SSUE 1 m PCLB3 1058-2
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TRIODE PENTODE PCL83
Combined triode and output pentode with separate

cathodes for use in television receivers with the triode as a
frame blocking oscillator and the pentode as a frame
output valve.

LIMITING VALUES

Pentode Section

Vb, Mmax. 550 v
Va max, 250 v
+ Va(pk, MaX. 2.0 kv
—Vapk, Max. 500 v
Pa mMax. 5.4 w
Vggn) max. 550 v
Vg, max. 250 v
Pgz Max. 1.2 W
pgz Max. (speech and music) 2.4 w
I max. 45 mA
Ry 1 max. (self bias) 500 k()
Re, x max. (fixed bias) 250 k€l
Rg—x max. (timebase operation) 22 MO
Vi_x max. {d.c. heater negative with
respect to cathode or a.¢.roms.) 250 W
Vy. x max. {d.c. heater positive with
respect to cathode) 150 v
Triode Section
Van, max. 550 v
¥V, max. 250 A
Pa max. 35 wW
e max. 20 mA
*iepky Max. 250 mA
Vg pk; Max. 350 \
Rei_x max. 1.0 MO
Vn_i max. (d.c. heater negative with
respect to cathode or a.C.r.m.s.) 250 v
Vh_x max. (d.c. heater positive with
respect to cathode} 150 \

*Max. pulse duration 400usec.

] 22[;\1;:111\ e
ag, @
’ " h T A I
a

g 5
o] E E
ky OO OO Kp,93 £ p

E
= s (S 8). :
9, o O g2 T b

a9 9% L_
kp,93h h Ky Noval Base -

("
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PCL83 TRIODE PENTODE

Combined tricde and output pentode with separate
cathodes for use in television receivers with the triode as a
frame blocking oscillator and the pentode as a frame

output valve,
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LINE OUTPUT PENTODE PL 8 I
Qutput pentode primarily intended for use in the

line timebase of television receivers.

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

In 300 mA
V¥n 21.5 ¥

CAPACITANCES
Cin 14,7 pF
Cout 6.4 PF
Cagl < 800 mpF
Cgl-h < 200 mpF
Ca—k <100 mpF

CHARACTERISTICS
Va 170 v
Vga 0 \'4
Va2 170 \
Vi -24 \'
la 45 mA
lgz 30 mA
Em 6.5 mAJvV
Fa 15 k{2
gl -g2 5.5
Vg max. (I = +0.3pA) -1.3 v

OPERATION AS LINE OUTPUT PENTODE

Circuit Design

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 not recommended, unless an
effective feedback stabilising circuit is employed.

For operation below the knee of the characteristic the nomogram
on page C1 should be used.

LIMITING VALUES

Va(b) max. 650 v
WV, max. 250 v
Pa Max. 8.0 w
ng(b) max. 550 \'4
Vgo max. 250 N
**pgg Max. 4.5 w
Pa-+ Pg2 max, 8.5 w
¥ Max. 180 mA
Rgi « max. 500 ki
Yh-k max. 200 A4
Rh— max. 20 k(2
Touip Max. 240 °C

(—

Mullard

AUGUST 1960 (t) S Paga D1



PL8 I LINE OUTPUT PENTODE

Line output applications

* 4 Va(pky Max. 6.0 kY
Pa Max. 7.0 w
**pga mMax. 4.5 w
Pa+Pgz max. 8.5 W

* Ygl(pk) Max, 3.0 v
*—Vgl[pk) max. 1.0 kV
Rg1-x max. 33 M
Min. drive at vupk = 4kY 80 A
Min. drive at vapk) = 6kV 95 \'

*Max. puise duration 22°%, of one cycle, with a maximum of 18us.

#tMax, average pgz is 6V during the period between the commencement of
lga and the instant when !, attains one half of its normal operating value.

PEAK ANODE CURRENT NOMOGRAM

The nomogram shown on the following pages gives directly the recommended
peak values of anode current, ia{design), for a wide range of h.t. line potentials
and screen-grid resistors.
It assumes ‘below the knee’ operation (which is recommended for all cases except
when a stabilising circuit is used), undecoupled screen-grid resistor (excluding
capacitors of a few hundred picofarad), and control-grid potential of +1V. The
last condition is normally fulfilled by driven time bases having the control-grid
resistor returned to chassis.
The use of the nomogram does not exempt the designer from checking that the
valve is operating within its limiting values. During measurements of the operating
conditions in a line timebase a valve whose characteristic is cfose to that of a
nominal valve and a nominal screen-grid resistor shouid be used.
In receivers designed for a range of declared values of mains voltages, measure- <—
ments should be made at the nominal declared value of mains voltage producing
the lowest nominal h.t. veltage. The timebase should be synchronised and the
raster adjusted to nominal scan. The beam current drawn from the e.h.t. supply
should be adjusted to 300uA.

e 22:20AM o,
max

A e

93
9

75 mm max
82 mm max

'
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OUTPUT PENTODE PL82
Qutput pentode with a maximum anede dissipation of 9W

suitable for use as frame timebase or audio output vaive.

HEATER
Suitable for series operation, a.c. or d.c.
In 300 mA
Vi 16.5 v
CAPACITANCES
Cin 11 pF
Cout 6.2 pF<«
Cog1 <1.0 pF
Cgi-h <0.15 pF
CHARACTERISTICS
Va 170 200 v
Ve, 170 200 v
la 53 45 mA
lgs 10 8.5 mA
Ve, -10.4 142 v
Em 9 7.6 mA/ V.
ra 20 24 kQ
Hai -re 10 10
OPERATING CONDITIONS AS AUDIO OUTPUT VALVE <
Yy 170 200 v
Ver 170 200 v
\I'T -10.4 -13.9 v
Ra 3 4 kQ
baon 53 45 mA
lgz00 10 8.5 mA
VYiu remes. (P()ut= 50 mWw} 0.5 0.55 v
Vin (P T8} (Dtot:10(yn) 6.0 7.0 v
Pout (Dtu: =10%,) 4.0 42 w
(N
[Mullard
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PL82 OUTPUT PENTODE
Output pentede with @ maximum enode dissipation of W

suitable for use as frame timebase or audio output valve.

OPERATION AS FRAME OUTPUT VALVE

Toailow for valve spread and for deterioration during life, the frame
output stage should be designed around the following values:—

Va 50 60 v
Vgo 170 200 \)

la 0 120 mA

For an average new valve the following figures will apply :—

Va 50 60 v
Voo 170 200 \i

A -1 -1 v

la 140 175 mA

LIMITING VALUES

Vacn) max, 550 v

WV, max, . 250 V'

* Lvy pk) Max. 2.5 kV
—Vy (pk) Max. 500 v
Pa Max. 9 w
VYgz(ny Max. 550 v
Vge max. 250 v

Prs Max. 2.5 w

lx max, 75 mA
Vg max. (Ig,=—+ 0.3 uA) 1.3 v
Ry _k max. (audio output valve) 1.0 M 2
Rgi_x max. (frame output valve} 2.2 MG
Vh_g Max. 200 A
Ry_x max. 20 kQ

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

22-2mm.
max.

max.

gt

78 mm.

ol

kga b h B9A A
Noval Base W

("
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HALF-WAVYE RECTIFIER

Indirectly-heated half-wave rectifier with 300mA heater
for use in television receivers with series connected heaters.

PY33

HEATER

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

In
vll

DESIGN CENTRE RATINGS
P.L.V. max.

Va(r‘m.s.) max,
four max.

Tafpky MAx.
ia(surge) Max.
C max.

*¥n-k(pk) Max. (cathode positive)

300
29

700
250
325
2.6
9.5
200
625

*Max. d.c. component=275V. Max. a.c. component=250V; p, q.

OPERATING CONDITIONS*

Vinir.m.s.} 200 210 220 230
lout 325 325 295 270
C 200 200 200 200
Ry min. 15 17 19 21
Vout 209 219 234 249

240
240
200

23
264

250
220
200

25
280

mA

wF

v
mA
uF
0
\'4

*For television receivers, where a constant output voltage is required for
different input voltages, the values of limiting resistor required can be

obtained from the curves on pages C3 and C4.

Mullard
ullar
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PY33 HALF-WAVE RECTIFIER
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HALF-WAVE RECTIFIER PY82
indirectly heated half-wave rectifier with 300mA heater

for use in receivers with series connected heaters.

HEATER
Suitable for series aperation, a.c. or d.c.
In 300 mA
Vi 19 v
LIMITING VALUES
P.LV. max. 700 \4
Va (r.m.s.) Max. 250 v
lout Max. 180 mA
* Yu_x (pky Max. 550 v
** C max. &0 uF
Vair. maa Riim. Min.
({C=60uF)
(V) {)
250 100
240 80
230 60
220 40
210 30
200 30

* Max. 220V a.c. ;r.m.s., + Max. 250Y d.c. (heater negative with
respect to cathode.)

** This limit allows for normal capacitor tolerances up to | 809,
When two PY82 are connected in parallel, C max.=100xF. In this case
each anode must have the minimum sputter resistance (Rum)
specified above,

TYPICAL OPERATING CONDITIONS

C 60 uF
lout 180 mA
Yout 195 v
Va (Ce TL-8ay R]lm
v (Q)
250 125
240 105
230 85
220 &5
210 45
200 30
(A
[Mullard |
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PY 82 HALF-WAVE RECTIFIER
Indirectly heated half-wave rectifier with 300mA heater

for use in receivers with series connected heaters,

— - 22°2M -———
max.
q I r_/L\
h " IC % b
o ]
; : :
k o>~o IC E £
(s} o] E E
o] e} — [+
m 0 O IC M~ P~
IC qa
Noval Base -
(Y
(Mullard] PYS2 259-2
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HALF-WAVE RECTIFIER PY 82
Indirectly heated half-wave rectifier with 300mA heater

for use in receivers with series connected heaters.

PYez [T [T TTTTTT75
s P
g is
'g IhI’O'a.A—i_ 1 7
i TF
Pl
b LA
1 ’l -
L T
A I
7 1
_ 7 !
3 ’ :
M) ¥ —
R4

.
T

BN

y : et 1
o ] i FI T i
" 8 70 30 Va {

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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PY82

HALF-WAVYE RECTIFIER

Indirectly heated half-wave rectifier with 300mA heater
for use in receivers with series connected heaters.

PY82 771]
Lrlly
= HH
~ Ih=0-3A
3 C =60pF
> EEEEE
TT7 117717
Varms Riim
8 \J {£1)
< . 250 125
2. 240 105
3 230 85
4 220 65
5 210 45
8 6. 200 30
™ [
KDk
S0
\\
S
3l g .
M ™~
BRIAN Y
M g .
0 . h : a
I o
o
[y -
- - ,
- i
- Tong
8 ™~
~ . —
et
Q ;
2 i i
O 20 40 60 BO 100 120 140 160 Loyt (mA)
REGULATION CURVE
. (R
ISSUE 1 Mullara
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SINGLE DIODE R.F. PENTODE UAF42
Single diade R.F. pentode with 100 mA. heater for use

in D.C.fA.C. mains-operated equipment. The pentode

section is suitable for automatic volume control.

HEATER This valve is suitable for series operation, D.C, or A.C.

In 0.1 A
A 12.6 v
MOUNTING POSITION
Any
CAPACITANCES
Cad_gl - 0.0015 ppF
Cad_ap <2015 upF
Pentode Section
Ca_gl <= 0,002 p.;.tF
Cout 5.1 y;;F
Cin 4.5 uuF
Cgl_k = 0.05 wuF
Diode Section
Cad_k 38 upF
Cad_n -=20.02 uwF

OPERATING CONDITIONS AS RF. OR LF. AMPLIFIER

Va=Vp 100 170 200 v
Res 56 56 76 k 0
Ve 50 85 a5 v
Ry 310 310 310 0
Vo 1.2 20 2.0 v
I 2.8 5.0 5.0 mA
les 0.9 1.5 15 mA
E£m 17 20 2.0 mAJV
ra 0.85 0.9 1.0 !
tel_ga 18 18 18

WV —16 —28 —34 v
Req 5.8 7.5 7.5 kQ

* For 100 : 1 reduction in mutua! conductance.
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UAF42 SINGLE DIODE R.F. PENTODE
Single diode R.F. pentode with 100 mA. heater for use

in D.C.{A.C. mains-operated equipment. The pentode

section is suitable for automatic volume control.

LIMITING VALUES

Pentode Section

Vapy max. 550 v
¥y max. 250 v
Pa ™Max. 2 w
Veacp, max. 550 v
Veal(la=22.5 mA) max. 250 v
Vg {la—5.0 mA) max, 125 v
Pgs Max, 0.3 w
lie max. 10 mA
Ve {lee= +90.3pA) max. —1.3 v
Rgi_x max. 3.0 MO
*Rgy_x Max. 30 M
Rp_x max. 20 k 0
Yh_k max. 150 v
* For vgpk, not exceeding 10 V.
Diode Section
Vod(pk) Max, 200 v
lag max. 0.8 mA
Vaa max. {laq-=+0.3 A) —1.3 v
Rp x max. 20 kQ
Vi max. 150 v
max. |
g

93 92 £

gt £O

ad 9 E

S
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DOUBLE DIODE UB4|

Double diode with separate cathodes and with

electrostatic screening between sections. UBC4 I

OVERLEAF
Except for heater ratings the UB41 is identical to the EB41.
HEATER
Suitable for series operation, a.c. or d.c.
Iy 100 mA
A\ 19 v

DECEMBER 1958 (1) Sy Page 1



UBC4 I DOUBLE DIODE TRIODE
High gain triode for use as a.f. voltage amplifier,

combined with twin diodes, for d.c.fa.c. mains
operation,

Except for capacitances, basing and dimensions the UBC41 is identical to

the UBC81.
CAPACITANCES
C:l’r]—gl < 0.007 pF
[t < 0.03 pF
Cud-at < 0.01 pF
Triode section
Cg-k 2,75 pF
Ca-k 1.5 pF
Ca—g 1.3 pF
Cgn < 0.05 pF
Diode sections
Ca'd-k 0.8 pF
Ca ik 0.7 pF
Ca ’d—z:. ”{l <0.3 PF
Ca'a-n < 0.1 pF
Co"don < 0,05 pF
qQ
s a"d
o ¢
R}
o] o -4
9 a o0 E
’ a'd = E
od h h 3
Q
0
BgA BASE
k h h ‘j-"
()
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DOUBLE DIODE TRIODE UBC8 I
High gain triode for use as o.f voltage amplifier,

combined with twin diodes, for use in equipment

with series connected heaters.

HEATER

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

In
Vi

MOUNTING POSITION
CAPACITANCES

Ca'd_g
Ca’d. g
Ca’d-at
Ca”a_at

Triode section
Cg_k
Ca_k
Ca_g
Cg_h

Diode sections

Ca'd_k
Ca¥d_k
Ca’d-a”"d
Ca’d_n
Ca'd_n

CHARACTERISTICS
Ya
Ve
la
Em
m
ra

OPERATING CONDITIONS

AMPLIFIER (with cathode bias)

Vi R Lo R
™ (kQ) (mA) (k)
350 100 148 22
300 100 1.0 2.2
250 100 085 22
200 100 07 2.2
150 100 05 2.2
100 100 028 33
350 20 067 39
300 220 056 39
250 220 048 39
200 220 04 3.9
150 220 032 39
100 220 048 5.6
ISSUE 1

100 mA
14 v
Any
<20.007 pF
< 0.007 pF
< 0.005 pF
< 0.01 pF
2.3 pF
2.3 pF
1.2 pF
< 0.05 pF
0.9 pF
0.9 pF
<0.2 pF
< 0.25 pF
<0.25 pF
100 170 \
-1.0 -1.6 A
0.8 1.5 mA
1.4 165 mAV
70 70
50 42 k{2

AS RESISTANCE COUPLED A.F.

vuut cht
Vout (Vem.s.) (Vr.m.s.) Rgl'l'
Vin  (Duoe=5%)  (Dior=10%) (k2}
43 30.5 54 330
42.5 255 46 330
42 2 38 330
M 16 28.5 330
40 12 19.5 330
335 6.0 10.5 330
47.5 345 64 680
47 27 54 680
46.5 24.5 44,5 680
46 19 34 680
44 16.5 24 680
38 8.0 13.5 680
0
[Mullard]
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UBC8 I DOUBLE DIODE TRIODE
High gain triode for use as a.f. voltage amplifier,

combined with twin diodes, for use in equipment
with series connected heaters.

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

Vuul Vout
Vb Ra. la Vﬁ (Vr.m.s.) (vr.m.s.) quT
) k) (mA) Vi (Dot—=2.5%) (Dw=5%) (k)
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 0.95 485 12 19 330
150 100 0.6 44 7.0 11 330
100 100 0.3 355 3.0 5.0 330
350 220 11 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
150 220 033 49 8.0 14 680
100 220 018 40 4.0 7.0 680

*Measured with grid resistor of 20M( and signal source impedance
Z. = 0. The distortion figures quoted hold good for values of Zs not
exceeding 200kQ. At this value of Z, the gain will be reduced by 10%;.

1R, — Grid resistor of following valve.

LIMITING VALUES
Triode section

Va,n, Max. 550 v
Vo max. 250 A
pa Max. 500 mwy
b max. 5.0 mA
Vg max. (lz — +0.3uA) -1.3 v
Rg_x max. (cathode bias} 30 MQ
Rg_x max. {grid current biasing) 22 MG}
Vhfk max. 100 v
thk max. 20 k(2
Diode sections (each section)
Vadipk, Max. 200 v
Ia.d max. 800 HA
fadepic) MAx. 50  mA
MICROPHONY

This valve can be used without special precautions against microphony in
circuits in which the input voltage is =>10mV {r.m.s.} for an output of
50mWY from the output valve.

!
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DOUBLE DIODE TRIODE UBCS I

High gain triode for use as o.f. voltage amplifier,
combined with twin diodes, for use in equipment
with series connected heaters.

—»] 222mm Ly
max
. I
. ]
h ad
s C ] x
9 k [OTO = E £
a'd a'd o O E £
o/ ., & £
9 N0 o/ ¢ 3 =
C 3 ©
a Ic
k h b B9A Base h U'UU—DU 7

Pin 4 should be connected to the earthed side of the heater circuit
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U BC8 I DOUBLE DIODE TRIODE
High gain triode for use as a.f. voltage amplifier,

combined with twin diodes, for use in equipment
with series connected heaters.

b ; - ‘ ' l £
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
GRID VOLTAGE AS PARAMETER
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DOUBLE DIODE PENTODE U BF80
Double diode variable-mu pentode, The pentode section

is suitable for use as an r.f, i.f., or a.f. amplifier.

HEATER
This valve is suitable for series operation a.c. or d.c.
In 100 mA
Vi 17 %
MOUNTING POSITION Any
CAPACITANCES “—
Ca'd_gy < 0.0008 pF
Ca'd_a 0.2 pF
% dog = 0.001 pF
Co"d_n : < 0.05 pF
Pentode Section
Ca_p <0.0025 pF
Cout 4.9 pF
Cin 4,2 pF
Cgy h < 0.07 pF
Diode Sections
Ca’d % 2.2 pF
Ca¥d_k 2.35 pF
Ca'd_a"d < 0.35 pF
Ca'dn <0.02 pF
€a”d_n <0.005  pF
OPERATING CONDITIONS AS R.F. OR LF. AMPLIFIER
Va=WVp 100 170 200 v
Ras 47 47 68 k Q
Vo 50 85 85 v
= 0 0 0 v
Ry 300 300 300 Q
Iy 2.8 5.0 5.0 mA
lgs 1.0 1.75 175  mA
Ve, -1.2 -2.0 -20 \
Em 1.9 2.2 22 mANY
Fa 0.9 0.9 1.0 M
g1_ga 18 18 18
eq 4.6 6.2 6.2 k€2
Vg, for 100 : 1 reduction in gm -15.5 —26. -31.5 v

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER

Vo Ra la Rgs lgz Ry Re, Vour D™ Rg**
vy (k) (mA) (kQ) (mA) Q) (M) Vin (%) (k)
100 220 0.32 680 0.12 2.7 1.0 82 1.9 680
100 100 0.73 270 0.29 1.0 1.0 67 1.8 330
100 220 0.32 820 0.1 0 10 100 3.0 680
100 100 0.66 330 0.25 0 10 70 3.2 330
170 220 0.56 680 0.2 27 1.0 85 1.5 680
170 100 1.25 270 0.5 1.0 1.0 70 1.6 330
170 220 0.56 820 0.19 0 10 140 1.0 680
170 100 116 330 0.46 0 10 100 1.4 330

*You—25 V(r.m.s.)
**Grid resistor of following valve
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UBF80

DOUBLE DIODE PENTODE

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

OPERATING CONDITIONS AS TRIODE CONNECTED
RESISTANCE COUPLED A.F. AMPLIFIER

g, connected to a, g, connected to k

Vb

(¥}
100
100
100
100

170
170
170
170

Ra la Ry Rgy  Vour Diot*

(kQ) (mA) (kQ) (MO} Vi (%)
100 0.74 1.8 1.0 11 4.9

47 1. 1.0 1.0 1 48
100 0.8 0 10 12 47
47 1.5 0 10 12 4.8
100 1.25 1.8 1.0 " 35
47 24 1.0 1.0 11 31
100 1.4 0 10 14 3.8
47 28 0 10 14 34

l'lvmlt:-s V[r.m.s.l
**Grid resistor of following valve

LIMITING VALUES

Pentode Secticn

Vaim max. 550
Va max. 250
Pa Max. 1.5
Ygain; max. 550
Vo max. {l,<<2mA) 250
Vg max. (l,=5mA) 125
Pz Max. . 0.3
I max. 10
Vg, max. (lg;— +0.3 pA) -1.3
*Rg . x max. 3
Ry_k max. 20
Vih_x max. 150

*Rp,.x max.—22 M if grid current biasing is employed.

Diode Sections (each section)

P.LV. 350
lag mMax. 0.8
inagpxy Max. 5
Rp_k max. 20
Vi x max, 150

Rﬂ'l**
(k £2)
330
150
330
150

330
150
330
150

=X g3
<orc<>Ecccic<

v
mA
mA
k 2

v

This valve ¢an be used without special precautions against microphony if the
input voltage, Via, is not less than 23 mVY for an output of 50 m¥V from the

output valve,

ISSUE 2
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DOUBLE DIODE PENTODE

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

UBF80

Q
h h
e}
K3 o-o
: w (s
" o]
a'd a"d gt o o

1SSUE 2 S?

67mm.
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UBF80 DOUBLE DIODE PENTODE
Double diode variable-mu pentode.

The pentode section
is suitable for use as an r.f, if., or af. amplifier,
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA  heater
intended for use in audio frequency
opplications.

UCL83

HEATER

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

In
Vll

MOUNTING POSITION

CAPACITANCES ({measured without an external shield)

Cat_gp
Cat_ap
Cgt_gp
Cgt_ap

Pentode section
Ca_g1
Cin
Coul
Cai-h

Triode section
Cag
Cin
Cout

CHARACTERISTICS

Pentode section
Ya
Ve
la

e
Vi

Em
Fa

tg1-gs

Triode section
Vy,
la
AL
Em
Fy
w

1SSUE 1A S

100 mA
38 Ve
Any
<0.1 pF
<1.6 pF
«<0.03 pF
<005 pF
<0.2 pF
57 pF
4.7 pF
0.4 pF
1.6 pF
2.3 pF
032 pF
176 v
170 v
30 mA
5.0 mA
-9.5 v
55 mA/vV
53 k2
10
170 200 v
1.6 24 mA
-1.5 -1.5 v
2.1 2.5 mAfV
40 34 k1
82 85
JcLel  5se-



UCL83

TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in oudio frequency

applications,
PENTODE SECTION AS AUDIO QUTPUT VALVE
Single valve class ‘A’
Ya 170 200 v
\i'T 170 200 v
M -9.5 -13 v
[BcOJ 30 27 mA
gai0} 5.0 4.4 mA
u 55 7.5 kS
vin(r.m.s.; 5.0 5.2 V
'out 2.2 2.5 wW
Dot 10 10.5 o,
Two valves in class *‘AB" push-puli
Va 170 200 v
Vo 170 200 v
Rk 180 220 Q
taio) 2x24 225 mA,
ly {max. sig.) 2x27.5 2129 mA
Z2(0} 2x3.8 2x3.9 mA,
lgs (max. sig.) 2% 6.25 285 mA,
a_a 6.5 7.5 k)
¥Yingr epr.m.s. 17 235 \J
ot 5.0 7.2 w
tot 3.6 4.2 o
TRIODE SECTION AS A.F. VOLTAGE AMPLIFIER
Vh Ra. Rk Yn_ut vout Rgx*
(V) (k) (&) (k2} Vin (Vems)  (kQ)
170 100 650 1.8 49 15.3 330
200 100 720 2.2 47 17.7 330
VL"‘ measured with an input of 100mV
Vill
Vout measured for a total harmonic distortion of 5%
*Grid resistor of following valve.
LIMITING VALWUES
Pentode section
Va b, max. 350 \i
Va max. 250 v
Pa Max. 5.4 w
Vaan) max, 550 v
Vg max. 250 v
Pgz Max. 1.2 w
Pz max. (speech and music) 2.4 w
Iy max. 45 mA
Rgy « max. {self-bias}) 500 9]
Rgy & max. (fixed bias) 250 kQ
Vh_x max. (r.m.s. or d.c. cathode positive) 250 v
Vb _ max. (d.c. cathode negative) 100 A
(I
ISSUE 1A m UCL83 558-2
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TRIODE PENTODE

Combined triode and output pentode with

separate cathodes and 100mA heater
intended for use in audio frequency
applications.

LIMITING VALUES

Triode Section

Vacpy Max.

YV, max,

Pa mMax.

[ max,

Re—x max. (fixed bias)

Rgy.xmax {grid current biasing)

Vn_yx max. (d.c. cathode positive or a.¢.;.m.q.)

Vh_x max. (d.c. cathode negative)

2224)
a, a, .
h ap
Ky OO OO
92 9
9i i t o O
9, o 0
Gy 9
BYA
kp,93h h ke Noval Base
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Mullard
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UCL83 TRIODE PENTODE
Combined triode and output pentode with

separate cathodes aond 100mA  heater
intended for use in audio frequency
applications.
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VARIABLE-MU R.F. PENTODE

Yariable-mu pentode suitable for use as R.F. or I.F,
amplifier in D.C./A.C. mains operated receivers.

UF41

HEATER
This valve is suitable for series operation, D.C. or A.C,

In 01 A
¥n 12.6 v

CAPACITANCES
Ca_gy 0.002 puF
Cout 7.0 pieF
Cin 5.0 ppF
Cgih 0.05 uuF

OPERATING CONDITIONS AS RF, OR 1LF. AMPLIFIER
Va=Vp 100 170 200 v
Ry, 40 49 40 k2
Ry 330 330 330 Q
la 33 6.0 7.2 mA,
lga 1.0 1.75 21 mA
Y ~1.4 -2.5 -3.0 v
gm 1.9 12 23 mAY
ra 0.8 1.0 1.0 M £
Upi_gz 18 18 18
Req 5.5 6.5 7.0 k Q
Vg, for 100 : 1 -17 -28 -34 v

reduction in gm

LIMITING VALUES
Vb, max. 550 v
Vy max, 250 v
pa max. 2 w
Vgaby Max. 550 v
Vg max. {lg<<4mA) 250 A
Vg, max, {la=7.2mA) 150 v
Pga Max. 0.3 w
Iy max. 10 mA
Vg max. (lg;= +0.3A) -1.3 v
Rgi_x max. 3 MQ
Rp_i max. 20 kQ
Yh. Max. 150 \'

()
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VARIABLE-MU R.F. PENTODE

U F4 I Yariable-mu pentode suitable for use as R.F. or L.F,

amplifier in D.C.{A.C. mains operated receivers.

O mmma ™

I—-—f53 MUTLINQ X — =i

WU |

22mm.
max.

kgash h BBA BASE
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OUTPUT PENTODE

Qutput pentode rated for @ maximum ancde dissipation of
W, and with 100mA heater for use with d.c./a.c. ‘mains

operated equipment.

UL4l

HEATER
In
¥n
CAPACITANCES
Cag1
Cin
Cout

This valve is suitable for series operation, d.c. or a.c.

100
45

W= -
Woo

pF
pF
pF

OPERATING CONDITIONS AS SINGLE VALVE CLASS “A”

AMPLIFIER
Va 100
Ve 100
Yo 57
ls 29
Iy 55
£m 8.0
ra 18
bgr-gz2 10
Ra 3.0
Pout 1.35
Vln {T-m-8.) 3-75
Dtot 10
in (r.m.8.}

{Pou—50mW} 550

170
170
-10.4
53
10
9.5
20

200
200
-14.2
45
8.5
8.2
24
10

4.3

4.2
6.3
10

540

v
v
v
mA
mA

mAV

k&)

k)
w
v

Yo
my

OPERATING CONDITIONS FOR TWO VALVES IN'PUSH—PULL

Va 100
Ve 100
tagoy 2x24
lz {max. sig.) 2x27
bgsio) 2x4.6
lgs (mMax. sig.) 2x6.8
Ry 100
Raa 4.0
Pout 2.2
Vln(g_g| (Ta .50 92
Dot 35

ISSUE 3 S

170 200 v
170 200 v
2% 44 2545 mA
2349 2% 53 mA
2x8.8 29 mA
216.5 2% 19 mA
100 120 Q
4.0 4.0 ki)

9.0 12.5 w

18.6 24.5 v

40 4.0 o
UE41 125841



UL4l

OUTPUT PENTODE

Output pentode roted for a maximum anode dissipation of
9W, and with 100mA hecter for use in d.c.fa.c. mains
operated equipment.

LIMITING VALUES

V(b Max. 330 ¥
Ya max. 250 v
Pa Max. 9 w
VYgaby Max. 550 v
Vgp max. 250 v
pg: Max. (zero signal) 1.75 w
pgs Max. {max. signal) 4.0 w
lp max. 75 mA
Vg max. {lg=—+90.3 uA) -1.3 \'
Rgi_x max. 1.0 MG
Rp_x max. 20 149
Vh_x max. 150 v
max.
a

»

<

£

9 £

gl ) °

= T

h h kg3 q 1

(IR -2

» 22mm
B8A BASE max
(11}
(i
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HALF-WAVE RECTIFIER

Indirectly heated half-wave- rectifier with 100 mA
heater for use in d.c./a.c. mains-operated equipment.

UY4l

HEATER

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

Iy 100 mA
' 3 v
LIMITING VALUES
Va(r.m.s., max. 250 A"
lont Max. 100 mA
Yh_k (pkj Max. 550 v
C max. 50 uF
Var.m.sn C Rigm min.
(v} {F)
250 50 210
220 50 160
127 50 1]
250 32 140
220 32 125
127 32 1]
250 16 100
220 16 90
127 16 0
_20-5mm,
max.
a I
I WIH ]
IcC Ic :
i
IC/ o o IC £ '
L+ o £
EX o]
o Oo 3 €8
a o o k o 0
h h
- q
k h h B8A BASE . |
dutd, 1
|
[853] ~2A0M-
(A
Mullard] uUY4i 2584
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UY4 I HALF-WAVE RECTIFIER

indirectly heated half-wave rectifier with 100 mA
heater for use in d.c./a.c. mains-operated equipment.

= uval flies4
£| S yi
o S LEL
i = ¥
At Ih'o'“\ N #
+ 7
yi
o :
Fi
" L
T i :
: l
= V,
T Ill - r 171
; 7
I 4 ; _
L
Q ; 1 mi
o | P, |
t ¥ I
: : CrrT
: 1 ! |
' pi
17 S I
o) X !
w b : ! AL i
¥ |
1 7 H H
T =1 -
j
(o] 1 i
o 1o 20 30 Va V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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V.H.F. POWER PENTODE YL | ooo

Directly heated v.h.f. power pentode for use as o power amplifier or frequency
multiplier in portable and mobile equipment.

FILAMENT (parallel operation only)

Vi 1.1 {+15% v
|1 mA
ta max. (Pour = 70% of final value) 0.5 [

CAPACITANCES (unshielded)

Ca—gl < 150 mpF
Cin 6.0 pF
Cout 3.5 pF <«
Ca1-t 1.5 pF
CHARACTERISTICS
Va 120 v
Va 120 v
Vo -6.5 v
I 30 mA
lgs 23 mA
ia 43 mAV
Kg1-g2 7.0
RATINGS (DESIGN CENTRE SYSTEM)
V.(h, max. 500 v
Va max. 300 v
Pa max, 5.0 w
Vgarm) max. 500 A
w8 Max, 300 v
Pgz max. 1.0 w
Vg max, -100 v
-+ ¥Yglipk) Max. 25 \'4
h, max, 50 mA
Rg1-r max. 20 M
Thuis max. 200 °C
Vi max, (absolute) 1.7 v
¥t min. (absolute) 0.93 \'

CLASS 'C’ OPERATION F.M. TELEPHONY
Maximum recommended operating conditions

These conditions are based on reaching either the maximum electrode
ratings or the point where load efficiency (mioad) begins to fall rapidly.
The conditions for 175Mc/s were measured in a circuit with a parallel
tuned output circuit. If a series tuned output circuit is used at this frequency
wé:h tl;: same operating conditions, approx. 109 higher Pioaqa figures are
obtained.

(a——
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CLASS ‘C' OPERATION F.M. TELEPHONY AT f=50Mc/s

Power amplifier

Frequency doubler

frequency trebler

Power amplifier

Frequency doubler

Frequency trebler

DECEMBER 1965

Y

=15
-35
-35
-35
-23

Vo
)
-9
-9
-0
-9
—£0

Vi
v}
-100
-100
-100
-100
-100

AT f= 175Mc/s

I, max.

{mA)

Vgg Vﬂ l' max
™ (mA)
150 -35 30
150 -35 7
150 =35 40
150 =35 40
100 =23 28
Viz VYo Iy, max.
v) ™ {ma)
150 =90 26
150 -9 32
150 -9 38
150 -9 ky)
100 -50 20
Vis Ve I, max.
™ ™ (mA)
150 =100 27
150 -100 32
150 -100 28
100 -100 20
Page D2



V.H.F. POWER PENTODE YL I ooo

TYPICAL OPERATION CLASS ‘C’ OPERATION F.M. TELEPHONY
Amplifier at f = 50Mc/s

Vs Ve Vi ls Iga I +vaipr) Ploagd  Miosd
v v) V) (mA) (mA) (mA) ™ M) (%)
300 150 -35 10 1.45 0.006 -4.5 1.68 56
20 26 0.045 25 38 63.3
30 3.0 0.45 9.0 6.1 67.8
40 3.5 0.85 145 8.0 66.6
250 150 -35 10 1.62 0.008 -2.0 15 60
20 31 0.08 3.5 3.3 65
30 40 0.55 10 51 68
40 50 0.95 17 6.7 67
200 150 =35 10 1.95 0.025 -1.5 1.3 65
20 3.8 0.20 5.5 275 69
30 3.0 0.75 12 41 -]
40 6.0 1.05 18 52 65
150 150 =35 10 2.6 0.038 -1.0 1.0 67
20 43 0.24 6.0 2.05 68
0 6.0 0.85 135 195 65.5
100 100 =23 10 21 0.09 1.5 0.6 &0
20 34 0.7 9.0 1.2 61
25 4.5 1.2 13 1.45 57.6

Frequency doubler at f,.: = 50Mc/s
Ya Yez Va la lgz O AT T

8] M v (mA}  (mA)  (mA) v ™M (%

300 150 -90 10 1.38 0.015 0.5 1.58 527
20 215 0.28 8.5 342 57
30 2.6 0.73 15 515 57.2
40 34 0.95 n 6.62 55.1
250 150 ~90 10 1.6 0.024 1.2 1.36 54.4
20 2.4 0.38 9.5 3.0 60
30 32 0.80 15.5 4.45 59.3
40 42 1.02 22 5.6 56
200 150 =90 10 2.05 0.04 20 116 58
20 2.9 0.45 10 25 605
30 36 0.85 16.5 35 58.3
150 150 -9 10 2.4 0.05 25 0.86 57.3
20 X 0.56 1" 1.8 60
30 4.5 0.95 18 248 55.2
100 100 =60 10 1.95 0.26 6.0 0.53 53
20 31 0.92 13 0.94 47
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Frequency trebler at f,,c = 50Mc/s

Va
)
300

250

200

150

100

Vez
V)
150

150

150

150

100

Ve
v
-100

=100

=100

Amplifier at f = 175Mc/s

Va
)
300

250

200

150

100

Ves
v)
150

150

150

150

100

Vo
)
-35

~35

DECEMBER 1965

la lgz lg1 +vapk} Pioad  Mlead
(mA) (mA)  (mA) v W (%)
10 1.0 0.01 0.8 1.2 40
20 1.75 0.26 9.5 2.6 433
10 1.16 0.012 1.0 1.08 42
20 1.9 Q.3 10 2.24 44.8
30 23 0.7 17 32 4.7
10 1.4 0.015 1.3 0.9 45
20 2.05 0.35 10.5 1.88 47
30 2.45 0.72 17.5 2.7 45
10 1.7 0.027 1.9 0.67 44,7
20 2.35 0.39 1" 1.44 48
10 11 0.29 7.5 0.47 47
20 22 1.02 17 0.8 40
la lga la1 Pioad Mload
(mA)  (mA) (mA) (W) {%)
15 0.9 0 0.98 1.7
20 1.34 0 1.66 27.7
25 1.56 0.1 2.48 331
30 2.08 0.07 33 36.7
15 1.0 0 oN 24.3
20 1.42 0 1.48 29.4
25 1.96 0.01 217 347
30 2.25 0.1 2.88 385
35 2.42 0.2 36 411
15 1.3 0 0.81 27
20 1.96 0 1.37 325
25 212 0.02 1.9 38
30 24 0.1 2.5 1.7
35 2.64 0.28 3.08 44
40 3.0 0.5 3.69 46.1
15 1.74 0 0.7 311
20 214 o.M 1.14 38
25 2.5 0.03 1.56 41.7
30 2.9 0.12 2.0 445
35 32 0.3 242 461
40 35 0.55 2.82 47
15 1.28 0.04 0.56 37.3
20 1.5 0.22 0.89 4.5
25 1.82 0.54 1.18 47.2
T
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V.H.F. POWER PENTODE

Frequency doubler at f,,; = 175Mc/s

Va
™
300

250

200

150

100

Ves
™)
150
150

150

150

100

Va
)
-90
-90

-50

90

-0

{mA) (mA)
15 0.84
20 11
25 1.22
15 0.98
20 1.26
25 1.4
30 1.62
15 1.2
20 14
25 1.6
30 1.85
35 2.0
15 1.58
20 1.76
25 2.07
30 225
35 236
15 1.0
20 1.36

Frequency trebler f,,« = 175Mc/s

Ya

250

200

150

100

Vez
)
150

150

150

100

Ve
)
-100

~100

=100

DECEMBER 1955

la
(mA) (mA)
15 0.88
20 1.12
25 1.26
15 1.02
20 1.24
25 1.42
30 1.66
15 1.26
20 1.42
25 1.64
15 0.94
20 1.5
)
Mullard

YL1000

In Pigua Tioad
(mA) W) (%)
] 0.82 18.2
012 1.46 243
0.34 21 28
0.02 0.8 21.3
0.15 1.35 27
0.4 1.88 30
0.6 24 32
0.04 0.73 24.3
0.22 1.2 30
0.42 1.7 34
0.66 215 35.9
08 2.55 36.5
0.06 0.66 29.4
0.26 1.04 34.7
0.46 1.42 37.9
0.72 1.78 395
0.88 21 40
0.38 0.54 36
0.7 0.74 37
lg1 Pioad To.u
{mA) (W) %)
0.04 0.6 16
0.18 0.95 19
0.4 1.29 20.7
0.05 0.55 18.3
0.2 0.86 2115
0.42 1.15 23
0.6 1.42 237
0.07 0.49 218
0.30 0.76 253
0.44 0.99 6.4
0.52. 0.4 26.7
0.84 0.5 25
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CLASS 'C’' AM. TELEPHONY

Maximum carrier conditions for 1009, modulation
Qutput tuned circuit

Single valve operation

Paraiiel

f 50

V. 250
) 150
Va1 -35

by 32

lg2 42
Igy 0.62
Piosa 5.4

n 67.5
For 10054 modulation

mod N
vez2(pk) 135

Push-pull operation

Paraltel Series
175 175 50 175 Mc/s
200 200 250 200 v
150 150 150 150 v
-35 -35 -35 -35 \'4
£l | 32 2x32 2x32 mA
2.45 2.5 2x 42 2x2.5 mA
0.14 0.18 2x0.62 2x0.18 mA
2.65 3.05 12 6.2 w
42 47 75 48.5 %
3.2 33 8.4 6.4 w
120 120 135 120 v

Maximum carrier conditions for anode and screen-grid modulation
for various modulation depths. f = 175Mc/s

Va
)
200
200
200

220
220
220

235
235
235

245
245
245

250
250
250

m
(%)
100

75
50

pL]

*Estimated value

la pa (max.} pga2 (max.)
(mA) (W) W)

n 13 0.67

32 33 0.67

&4 2x3.2 2% 0.67

34 39 0.78

35 39 0.78

70 2x39 2x0.78

35 4.45 0.89

36 4.45 0.89

72 2x445 2x0.89

37 485 0.97

38 4.85 0.97

76 2x 485 097

38 50 1.0

39 50 1.0

80 2x5.0 2x1.0

Prosa*
(W)
2.65
3.05
6.2

~ N =l W

PO DWWk DWe AN
[yt

Ohh DAW Dww NwWw

Qutput
tuned circuit
Parallel

Series
Push-Pull

Parallel
Series
Push-Pull

Parallel
Series
Push-Pull

Parallel
Series
Push-Puli

Parallel
Series
Push-Pull

These conditions may be varied for operation at lower frequencies.
Operation at 100%, modulation with V. > 250V, I > 32mA is not
permitted and the ps max. and pgz max. limits shown above must never

be exceeded.
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V.H.F. POWER PENTODE

YLI000
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V.H.F. POWER PENTODE YL I 000
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YL1000

V.H.F. POWER PENTODE
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V.H.F. POWER PENTODE
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DOUBLE DIODE 6AL5
Double diode with separate cathodes ond

internal screening between sections.

HEATER
Suitable for series or parallel operation, a.c. or d.c.
Vi 6.3 v
In 300 mA
MOUNTING POSITION Any
CAPACITANCES
Shielded Unshielded
Ca'_x’ynis 31 2.5 pF
L= s Y 31 2.5 pF
Cic"a’ hus 39 3.4 pF
k¥ a” bk 39 314 pF
€' a” < 0.026 <0.068 pF

LIMITING YALUES (each section)

P.L.V. max. 330 v
I max. 9.0 mA
iaqpi, Max. 54 mA
Vi max. (l, = -L0.3uA) ~1.3 v
Vhokqpiy Max. 330 v
3577 9 mm
ds o' — 7 max [™
ﬁ A\ i
x :
" E S
a S E E
£ £
© E
C - wn
{ <
1 |
k' h h k" 1
(!
[Mullard |
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6AL5 DOUBLE DIODE
Double diode with separdte cathodes and

internal screening between sections.

Ia 3293 - 6AL5—F
A I ;

[-Ie]

60 I /

- . '
40— - T . /

20

[+] 4 [} 12 Va v}

ANODE CURRENT PLOTTED AGAINST ANQODE VOLTAGE
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DOUBLE DIODE 6AL5

Double diode with separate cathodes and
internral screening between sections.
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SPECIAL QUALITY R.F. PENTODE 5636
Special quality subminiature r.f. pentode for use in equipment
where high ambient temperatures, mechanical vibration and

shocks are unavoidable and where statistically controlled major
efectrical 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
Vil 6.3 v
In 150 mA
MOUNTING POSITION 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 with external shield)

Ca—gl <20 mpF
Ca-g3 <11 pF
Cgl-g3 <150 mpF
Cingly 4.0 pF
Cinygd) 3.7 pF
Cout 3.4 PF
CHARACTERISTICS?

Va 100 \i
Yea 0 \i
Vg2 100 Vi
Va1 -1.4 ¥
la 53 mA
|gz 4.1 mA
Em@l-a) 3.2 mAV
Emigdn; 1,15 mA/V

Ugl—g2 25
w 0 Q
Veu (la <1002A) -7.5 v
Via (la << 100pA) 8.0 Y,

LIMITING YALUES? (absolute ratings)

¥n max. 6.6 v
Vi min, 6.0 \'
Yao) max. 330 v
Va max, 165 v
Pa Max. 350 mwW
+ Vgg max. 30 v
VYgaih max. 310 v
Vga max. 155 \'
Pgz Max. 450 mwW
lg2 max. 70 mA

+ Vg1 max. 0
=Vgz1 max. 55 \'4
Ik max. 16 mA
Vh-x max. 200 v
Rg1—x max. 1.1 MQ
Maximum acceleration (continuous operation) 2.5 g
Maximum shock (short duration) 500 g
Toun, max. 220 °C

(Y
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SPECIAL QUALITY R.F. PENTODE
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SPECIAL QUALITY R.F, PENTODE
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SPECIAL QUALITY R.F. PENTODE

5636
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SPECIAL QUALITY R.F. PENTODE
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5636 SPECIAL QUALITY R.F. PENTODE
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The bulb and base dimensions of this valve are in accordance with BS.448,
Section B8D/F.
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SPECIAL QUALITY U.H.F. TRIODE 57 I 8

Special quality subminiature medium-u triode for use as

an oscillator at frequencies up to 500Mcfs in equipment

where high ambient temperatures, mechanical vibration and shocks are unavoidable
and where statistically controlled major efectrical 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
Vit 6.3 v
MOUNTING POSITION Any

Note—Direct soldered connections to the leads of this valve must
be at least 5mm from the seal and any bending of the valve ieads
must be at least 1.5mm from the seal.

CAPACITANCES? (measured without external shield)

Ca g 1.3 pF
Cin 23 pF
Cout 800 mpF
CHARACTERISTICS?

Va 100 \4
v, 43 v
b 85 mA
Sm 5.8 mA,fV
ra 4.7 kQ
o 27

Ry 0 ]
Ve(la << 100uA) -7.0 v

LIMITING VALUES* (absolute ratings)

Vi max. 6.6 v
Vh min. 6.0 v
Vam, max, 330 v
¥, max. 165 \%
Pa M2ax. %00 mw
+Vy max. 0 Ve
-V max. 55 v
la max. 22 mA
lg max. 55 mA
Rg—i max, 1.2 MQ
Vn-1c max. 200 v
Maximum acceleration {continuous operation) 2.5 g
Maximum shock {short duration) 500 z
Thuip Max, 220 °C
[
[Mullard|
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SPECIAL QUALITY U.H.F. TRIODE
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SPECIAL QUALITY U.H.F. TRIODE
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SPECIAL QUALITY U.H.F. TRIODE

5718
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SPECIAL QUALITY U.H.F. TRIODE
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57 I 8 SPECIAL QUALITY U.H.F. TRIODE
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All dimensions in mm “ __*_{

The base and bulb dimensions of this valve are in accordance with B5.448,
Section B8D/F.
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SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE
Special quality subminiature variable-mu r.f. pentode for use in

equipment where high ambient temperatures, mechanical vibration and shocks are un-
avoidable 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
Vil 6.3 v
In 150 mA
MOUNTING POSITION Any

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
must be at least 1,.5mm from the seal.

CAPACITANCES? (measured with an external shield)

Ca—gl <15 mpF
Cin 43 pF
Cout 3.4 pF
CHARACTERISTICS3
Va 100 v
Vg 100 v
Va1 -1.1 \4
la, 7.2 mA
lg2 20 mA
Em 4.5 mA/V
Fa =175 kQ
Rix 0 Q
gm (Vg1 = -15.5V} 25 uAfV

LIMITING VALUES* (absolute ratings)

Yu max. 6.6 v
Vh min, 6.0 \
Vaw, max. 330 \4
Va max. 165 v
pa Max. 750 mwy
Vgam, max. 310 v
Vg2 max. 155 v
Pg2 Max. 350 mvy
+ V1 max. 4] V<—
-V max. 55 v
I max. 16.5 mA
Rg1—_1x max. 1.1 MQ
VYh-x max. 200 v
Maximum acceleration (continuous operation) 25 g
Maximum shock (short duration) 500
Thum max. 220 °C
[ )
[Mullard |
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R.F. PENTODE

SPECIAL QUALITY VARIABLE-MU
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5899

SPECIAL QUALITY VARIABLE-MU

R.F. PENTODE
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R.F. PENTODE

SPECIAL QUALITY VARIABLE-MU
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5899

SPECIAL QUALITY VARIABLE-MU

R.F. PENTODE
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5899 SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE
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All dimensions in mm ““I o ,L___L

The bulb and base dimensions of this valve are in accordance with BS.448,
Section BBD/F,
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SPECIAL QUALITY OUTPUT PENTODE 5902

Special quality subminiature audio output pentode for use in
equipment where high ambient temperatures, 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 handbook,
and the index numbers are used to indicate where reference should be
made to a specific note,

HEATER
Vit 6.3 v
In 450 mA
MOUNTING POSITION Any

Note—Direct scldered connections to the leads of this valve must
be at least 5mm from the seal and any bending of the valve leads
must be at least 1.5mm from the seal.

CAPACITANCES? (measured with an external shield)

Ca—gl - < 200 mpF
Cin 6.5 pF
Cout 7.5 pF
CHARACTERISTICS®
Va 100 \4
Vgz 100 v
Ig, 30 mA
lg2 1.2 mA
gm 4.2 mAlY
lgl_g2 6.0 ha
ra >10 kg2
Vg1 -8.3 v
Rk 0 Q
Vg1 {la <100pA) -40 v

LIMITING VALUES? (absolute ratings)

VYr max. 6.6 v
¥n min. 6.0 v
VYap) Max. 330 \4
Va max, 165 v
Pa Max, 3.7 W
Vgany max. 310 v
Vg2 max. 155 v
Pgz max 400 mw
+ Vg1 max. 0 Vo
—Vg1 max. 55 v
I max. 50 mA
Rgl—k max. 550 k()
Vh-x max, 200 v
Maximum acceleration (continuous operation} 2.5 g
Maximum shock (short duration) 500 g
Thup Max. 220 °C
([ _
[Mullard]
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5902 SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE 5902
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5902 SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE 5902
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5902 SPECIAL QUALITY OUTPUT PENTODE
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5326 Ali dimensions in mm A_j_‘_i

The bulb and base dimensions of this valve are in accordance with BS448,
Section BSD/F.

™
[Mullard]
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SPECIAL QUALITY R.F. PENTODE 6205
Special quality r.f. pentode for use in equibment where high
ambient temperatures, mechanical vibration and shocks

gre unavoidable and where statistically controfled 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
\i's 6.3 v
In 150 mA
MOUNTING POSITION Any

Note — Direct soldered connections to the leads of this valve must be at
feast 5mm 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-g1 <15 mpF
Cin 4.2 pF
Cout 34 pF
CHARACTERISTICS?
Vs 100 v
*Ves 0 Y
Vea 100 N
Va1 -1.5 ¥
lg 7.5 mA
lgo 24  mA
£m 50 mAY
ra >175 JeC2
Rx 0 }
Va1 (la <50pA) -5.0 v

*The suppressor grid should not be used for control or gating purposes.

LIMITING VALUES! (absclute ratings)

Vi max. 6.6 N4
Yn min, 6.0 v
Vapy Max. 330 \i
V, max. 165 v
Pa Max. 800 mW
Vga max. 22 Y
ngn,, max, 30 \'
Vga max, 155 v
Pg2 Max. 350 mwW
+ Vg1 max. ] Vi
-V max. 55 v
I max. 16.5 mA
Rgi—x max. 1.1 MQ
Vh-x Max. 200 \'s
Maximum acceleration (continuous operation) 2.5 E
Maximum shock (short duration) 500 g
Tbulh max. 220 °C
(A
[Mullard |
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SPECIAL QUALITY R.F. PENTODE

6205
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6205

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

6205
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6205

SPECIAL QUALITY R.F. PENTODE
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6205 SPECIAL QUALITY R.F. PENTODE
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5544 All dimensions in mm 4 1
The bulb and base dimensions of this valve are in accordance with BS448, section
BBD/F.
(O
[Mullard]
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DOUBLE TRIODE 6080

Alow-upower double triode with separate cathodes intended for use as a series
regulator valve in d.c. power supplies, in servo applications or as a booster

triode.
HEATER
Vh 6.3 v
Ih 2.5 A
MOUNTING POSITICN Any

CAPACITANCES (measured without an external shield)

*ca—g 8.6 pF

*

i 5.5 pF

*

out 2.5 pF

*ch-k 7.0 pF

Covr_g 2.2 pF

€ 0.5 o
g'-g' B

*Each section
CHARACTERISTICS i

Vh - 135 v
Va 100 - v
1a 100 125 mh
Rk 300 250 ]
€ 6.5 7.0 mA/V
T, 300 280 Q
" 2.0 2.0

{This condition represents operation at the absolute limit of anode current and
dissipation.

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Min. Max.
Heater Current
at Vh=6.3V 2,26 2.74 A
* Amplification factor
at Vb= 135v, Rk=25m 1.4 2.6




¥Mutual Conductance
at vy = 135V, R, = 2500 5.8 8.2 mA/Y

**Negative conirol grid current

at Vb = 135V, Rk = 25082, Rgl = 1IMQ - 4.0 LA
Anode current
at Vb = 135V, Rk = 26082 100 150 mA

Under these conditions the Absolute Maximum Ratings can be exceeded,
*Each section
**Two sections in parallel
SHOCK AND VIBRATION

The BOS80 can withstand vibrations of 2.5g at 25c/s for 32 hours and is proof
against impact accelerations of 450g.

LOW FREQUENCY VIBRATION PERFORMANCE

R.M.S. ouiput voltage max, 200 mV
Two sections in parallel with Vh =63V, V=135V, V_, = -7V, Ra = 2k and
vibrational acceleration of 2.5g at 26¢/s.

b gl

RATINGS (ABSOLUTE MAXIMUM SYSTEM)(each section}

Va.(b) max., 550 v
Va max. 250 '
1P.1,V. max. (booster scanning service} 3.0 kV
T-vg ({pulse) max. {booster scanning service) 2.3 kV
I'k max. 123 mA
p, max. 13 w
Rg-k max. (cathode bias) 1.0 MR
*Rg-k max, (fixed bias) 100 +1]
Yok {pk) max. 300 v
Thlp ™M2X- 260 °C

tMax. putse duration 15% of one cycle with a maximum duration of 10us.

*With fixed bias the anode circuit should contain a protective resistance to provide
a minimum drop of 15V d.c. at the normal operating conditions. When two or
more sections are used in parallel at dissipations approaching the rated maximum,
separate anode and cathode resistors must be used to assist load sharing.

When combined fixed and cathode bias is used, the cathode bias portion should
have aminimum valueof 7.5V d.c. at the normal operating conditions and Rg—k
max. = 100k .

It is not recommended that fixed bias be used when the valve is used inh a booster

scanning circuit.
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DOUBLE TRIODE 6080
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DOUBLE TRIODE 6080
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