


SUBMINIATURE DIODE

AF. PENTODE D AF70
Subminiature a.f. pentode, combined with a

single diode, suitable for battery operation.

FILAMENT _
\ Fa P 125 Vv
Iy [ S ) 25 mA
L
[ //‘
MOUNTING POSITION il 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 theseal. —

CAPACITANCES (measured with exgérETSFfe1d)

J

Ca_g1 015 pF
Cin 2.0 pF
Cout 43 PF
Cad—g = 0.1 pF
CHARACTERISTICS
Va 67.5 \
Vs 67.5 \%
'u 1.0 mA
o™ B 250 uA
gl - 0 \
gm 440 pAV
Ta 400 kQ
';/l-Lg;—gz 16

- Vi 67.5 \'
Ra 1.0 MQ
N & Rgo 47 MQ
~ N *Ra 33 Mo
"\.\ ey Vout 73
NNY Vin

— * Grid resistor of following valve.
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DAF70

SUBMINIATURE DIODE
A.F. PENTODE

Subminiature a.f. pentode, combined with a
single diode, suitable for battery operation.

OPERATING CONDITIONS As CLASS “A” AMPLIFIER
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LIMITING VALUES

Va max.

Vgy max.

Iy max.

Iad maxXx.
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SUBMINIATURE DIODE

A.F. PENTODE DA F70
Subminiature a.f. pentode, combined with a

single diode, suitable for battery operation.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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DAF70 SUBMINIATURE DIODE

A.F. PENTODE

Subminiature a.f. pentode, combined with a
single diode, suitable for battery operation.
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SUBMINIATURE DIODE
A.F. PENTODE DAF70

Subminiature a.f. pentode, combined with a
single diode, suitable for battery operation.
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SUBMINIATURE DIODE

DAF7 A.F. PENTODE
Subminiature a.f. pentode, combined with a

single diode, suitable for battery operation.

Lad DAF70 2880

() BT

Dicde section

800

600

400 /

200 L

o 2 4 6 Vad (V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
(DIODE SECTION)

(I

Mullard
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VARIABLE-MU R.F. PENTODE

Variable-mu R.F. pentode for use as
a controlled R.F. or I.F. amplifier.

DF33

This valve is suitable for D.C. operation only.

FILAMENT
Vi
Iy
CAPACITANCES
Ca_gl
Cin

Cout

1.4 \'%
0.05 A
<0.007  upF
3.8 upF
9.5 wpeF

TYPICAL OPERATING CONDITIONS AS CLASS «“ A’ AMPLIFIER

Va 90 90 \'%
Ve, 90 90 v
Ver 4.0 0 v
la — li2 mA
Igs — 0.3 mA
Fa —_ LS MQ
gm 5.0 750 wAJV
LIMITING VALUES
Va max. 110 v
Vg, max. 110 A
30 mm
MAX.
VS -
Q g, . /E\
9, =
a (O] ¢
@ (0] E *
o\ o als
Moo/t g
/
OCTAL BASE W‘
[Mullard|
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DF33 VARIABLE-MU R.F. PENTODE

Variable-mu R.F. pentode for use as
a controlled R.F. or I.F. amplifier.
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SUBMINIATURE R.F. PENTODE

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

DFé0

FILAMENT

Suitable for d.c. operation only.

Vi
s

MOUNTING POSITION

1.25 A
50 mA
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
Ca_ g <0.01 pF
Cin 3.7 pF
Cout 4.6 PF

CHARACTERISTICS
Va 45 67.5 \%
Ves 45 67.5 v
Ve, 0 0 \'
Rgy 5.0 5.0 MQ
la 0.8 1.8 mA
lgs 220 480 A
gm 0.82 1.1 mA/V
ra 1.2 1.0 MQ
Vg (gm=10pA/V) -3.0 -4.0 \4
Rin (f=50Mc/s) - 34.5 kQ

eq 8.2 kQ

OPERATING CONDITIONS AS A FREQUENCY CHANGER
Va 45 67.5 \'%
Vs 45 67.5 \%
Rg; 100 100 kQ
la 0.56 1.06 mA
lg, 150 300 A
Voscmmj‘) 3.0 4.0 \'%
g1 33 40 wA
gc 270 320 vA/V
gm (eff) 320 400 uA/V
a 1.6 1.46 MQ

(M
ISSUE 1 m DF&60 1056-1




DF60 SUBMINIATURE R.F. PENTODE

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

LIMITING VALUES

Va max. 90 \'
Vg, max. 67.5 v
lx max. 4.0 mA
[252¢] =g P
Samax j'“‘”‘r_sg
o f-g3M f+q3 A
o g
g £
© ©
coQoo o} o
R |
y | l
92 sl \ HH: 1-25 max
- % e
2o 2 E
f-,g3,M 1493 B5G/F Base I 1”[ s 2
g3 consists of two plates one being A - |
connected to lead 3 and the other 7-2 [max
to lead 5 = i
over wire

All dimensions in mm

(I
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SUBMINIATURE R.F. PENTODE

DF60

Subminiature sharp cut-off r.f. pentode
for use in battery-operated equipment.
I
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
VARIOUS VALUES OF ANODE AND SCREEN-GRID VOLTAGES
DF60 1056-3
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DF60 SUBMINIATURE R.F. PENTODE
Subminiature sharp cut-off r.f. pentode

for use in battery-operated equipment.
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SUBMINIATURE R.F. PENTODE DF60
Subminiature sharp cut-off r.f. pentode

for use in battery-operated equipment.
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AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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DF60 SUBMINIATURE R.F. PENTODE

Subminiature sharp cut-off r.f. pentode
for use in battery-operated equipment.
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SUBMINIATURE R.F. PENTODE DF60

Subminiature sharp cut-off r.f. pentode
for use in battery-operated equipment.
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DF60 SUBMINIATURE R.F. PENTODE

Subminiature sharp cut-off r.f. pentode
for use in battery-operated equipment.
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PERFORMANCE AS A FREQUENCY CHANGER. V;=Vg,=45V
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SUBMINIATURE R.F. PENTODE DF60
Subminiature sharp cut-off r.f. pentode

for use in battery-operated equipment.
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PERFORMANCE AS A FREQUENCY CHANGER. V,=V,,=67.5V
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DF60 SUBMINIATURE R.F. PENTODE
Subminiature sharp cut-off r.f. pentode

for use in battery-operated equipment.
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INPUT CONDUCTANCE, EQUIVALENT NOISE RESISTANCE, INPUT
CAPACITY, CONTROL-GRID VOLTAGE AND MUTUAL CONDUCTANCE
PLOTTED AGAINST ANODE CURRENT
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SUBMINIATURE
R.F. PENTODE DF6 I

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

FILAMENT
Suitable for d.c. operation only
Vi 1.25 \
e 25 mA
CAPACITANCES
Cag <0.01 pF
Cin 341 pF
Cout 3.6 pF
CHARACTERISTICS
Va 45 67.5 \
2 45 67.5 \4
Ve, 0 0 \
la 0.8 1.7 mA
lgs 200 450 uA
8m 750 950 uA/V
ra 1.4 1.6 MQ
Ug1-g2 21 21
Vg, (for 100:1 reduction in gm) -2.6 -4.0 \
Rin (f=50Mc/s) — 57 kQ
Req — 10 kQ

OPERATING CONDITIONS AS A FREQUENCY CHANGER

Va 45 67.5 %
Veo 45 67.5 v
Rert 100 100 kQ
I 0.6 135 mA
Ies 140 400 uA
Vos(:{r‘m.sq 3.0 4.0 A\
lgy 30 30 vA
Se 220 290 vAV
gm (eff) 300 450  uA/V
Fa 1.4 2.0 MQ

LIMITING VALUES

Vi max. 90 \'
Vga(h) Max. 90 \
Vg, mMax. 67.5 \'
Ik max. 2.5 mA
Ve (lg;=+0.3pA) >0 v
(I
ISSUE 1 [Mullard | DF61  956-1



SUBMINIATURE
D F I R.F. PENTODE

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

Q f—rg3:M f+v93

38 1max

f=g93,M f+g3 B5G/F Base ’I

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

7-2 |max
to lead 5 J
over wire
All dimensions in mm
i
ISSUE 1 [Mullard]| DF61  956-2



SUBMINIATURE

R.F. PENTODE

R.F. Pentode for use in battery operated receivers.
2955 DF6! —{|%a
(ma)
Iiis
/
/
/
I
] 12
/
/
/
/
>
5 / o8
4
4 7]
v /
A0
imungyin
J /
/
/' o4
/
/ /
/
/
/7
W
4’/ 4
] | oot o
-8 -5 -4 -3 ~2 =1 Q)

ISSUE 1

(@
[Mullard]

A

Vg, V)
ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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DF6 I | SUBMINIATURE
R.F. PENTODE

R.F. Pentode for use in battery operated receivers.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE. V=45V
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SUBMINIATURE
R.F. PENTODE D F6 I

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

fa | | 2606 DF6I I I|9m
(M0) T (1A) |(uaty)
Va = Vgp=45V
[
8 8001000
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4 7 400 | 500
/|
/
A
4
2 /| 200| 250
/| NS
Im 17 Ig2j7
/
L/
A e
| 1 =
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ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANODE RESISTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
Vo=V, =45V
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SUBMINIAT URE
DF6 I R.F. PENTODE

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

Vo (V)

2954
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE V,.,=67.5V
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SUBMINIATURE
R.F. PENTODE DF

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

fa 2607 DF6I I | 9m
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ANODE CURRENT SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANODE RESISTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
Va=Vg,=67.5V
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DF6 | SUBMINIATURE
R.F. PENTODE

R.F. Pentode for use in battery operated receivers.
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PERFORMANCE AS A FREQUENCY CHANGER. V,=Vg,=45V
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SUBMINIATURE
R.F. PENTODE DF6 I

R.F. Perztode for use in battery operated receivers.
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PERFORMANCE AS A FREQUENCY CHANGER. V,=Vy,=67.5Y

ISSUE 1 \Y/ DFé1  956-9



DF6 I SUBMINIATURE
R.F. PENTODE

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

<in | Gin I DF6l 9m | Reg |-V
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INPUT CONDUCTANCE, EQUIVALENT NOISE RESISTANCE, INPUT CAPA-
CITY, CONTROL-GRID VOLTAGE AND MUTUAL CONDUCTANCE PLOTTED
AGAINST ANODE CURRENT
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SUBMINIATURE

R.F. PENTODE D
Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.

FILAMENT
Suitable for d.c. operation only

Vi 1.25 Y
Iy 100 mA

CAPACITANCES
Ca_g <0.01 pF
Cin 4.0 pF
Cout 4.0 pF

CHARACTERISTICS
Va 45 \
D 45 \

o 0 v

Rex 20 MQ
la 3.0 mA
lgs 800 uA
gm 2.0 mA/V
ra 500 kQ
thg1ge 12.5
Rin (f==50Mc/s) 20 kQ
Req 5.5 kQ

OPERATING CONDITIONS AS A FREQUENCY CHANGER

Va 45 67.5 \"
Vs 45 67.5 \%
Reit 100 100 kQ
lgs 250 450 uA
Voser.m.s.) 3.5 40 \YJ
lay 40 45 A
ge 490 600 vAlV
2m (eff) 600 800 vAlV
ra 525 450 kQ
LIMITING VALUES
Vi max. 90 \'
Vgo Max. 90 \
lx max. 6.5 mA
Vg, (lg;=+0.50A) -0.5 Vv
()
[Mullard |
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DF62 SUBMINIATURE
R.F. PENTODE

Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.

3

)

*x
0w
W

6-4 max

a f-g3M f+g3

e——30-6 to 35 4J

[+
E
@
™
Q1 Q (e o)
: l
C

“ J
= o | “ 1-25 max +
% g (4
Aot E 'E
f-,93,M f+93 B5G/F Base ’I 1F" I
DR ]

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

7-2 |max
to lead 5

< .
over wire

All dimensions in mm
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SUBMINIATURE

R.F. PENTODE F62
Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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DF62 SUBMINIATURE
R.F. PENTODE

Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.

2896 DF62 [ TY 1 | 9m
T (mA) ((mA/V)
Vg= V92=45V
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/ / 1 |os
I
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V. A
4
=
"1 o |0
Vg (v) =3 ~2 =l o

ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL
CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
Va=Vg, =45V
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SUBMINIATURE

R.F. PENTODE D
Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE. Vg,=45V
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SUBMINIAT URE

R.F. PENTODE

Subminiature sharp cut-off R.F. Pentode for use in
battery operated equipment.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE. V¢,=67.5V
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SUBMINIATURE

R.F. PENTODE DF
Submin iature sharp cut-off R.F. Pentode for use in

battery operated equipment.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE. Vg,=9%V
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DF62 SUBMINIATURE
R.F. PENTODE

Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.

Ta |f 2902 |- [ — oF62 - ! ! 9c  [Imett)
(M0) 1 [ (uarv)|(marv)
Vo= Vgp=45V Ig; |Talez
Rq = 100KQ (va) [ (ma)
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E e s i [ 1
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PERFORMANCE AS A FREQUENCY CHANGER. Vy=Vg,=45V
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SUBMINIATURE

R.F. PENTODE DF62
Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.

e tf\
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PERFORMANCE AS A FREQUENCY CHANGER. V,=V,,=67.5V
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DF62 SUBMINIATURE
R.F. PENTODE

Subminiature sharp cut-off R.F. Pentode for use in

battery operated equipment.

= = 9m | Req Y
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INPUT CONDUCTANCE, EQUIVALENT NOISE RESISTANCE, INPUT CAPA-
CITY, CONTROL-GRID YOLTAGE AND MUTUAL CONDUCTANCE PLOTTED
AGAINST ANODE CURRENT
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SUBMINIATURE VARIABLE-MU D F
R.F. PENTODE 63

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

FILAMENT

Suitable for d.c. operation only

Vi 1.25 \
lr 25 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
Ca_gl <0.01 pF
Cin 3.0 pF
Cout 35 pF
CHARACTERISTICS
Va 67.5 \%
Vea 67.5 \%
Ve 0 v
la 1.7 mA
lgo 490 uA
gm 850 uAlV
ra 1.6 MQ
Vg1 (for 100 : 1 reduction in gp) -14 \
+Vg1 min. (lgl = +03(AA) 0 A

LIMITING VALUES

Va max. 90 \%
Vga(n) Max. 90 \
Vg2 max. 67.5 A%
lx max. 2.5 mA
()
[Mullard]
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F SUBMINIATURE VARIABLE-MU
D 63 R.F. PENTODE

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

6-4 max

f

= I

- S
——30 610354*1 |

==
%

“Cmm——

A%
Em—
Cm—
e
'

a f':g3:M 1+vg3

38:Imax

f-93,M f+,93 B5G/F Base

38 min

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

7-2 {[max
.—‘_
over wire

All dimensions in mm

(@
[Mullard]
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SUBMINIATURE VARIABLE-MU DF
R.F. PENTODE 63

Subminiature variable-mu r.f. pentode suitable for battery
operated equipment.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE

()
[Mullard]
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DF63 SUBMINIATURE VARIABLE-MU
R.F. PENTODE

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

ro || 5235 ‘ DF63 } ! 1 B [ ‘ e
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ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
Va = Vg = 67.5V

OCTORBER 1958 (1) N, Page C2



SUBMINIATURE VARIABLE-MU
R.F. PENTODE DF

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

@ 1 > SIS LS RS e
: 31 Fistisad ORI e
— 54— S (. S = . >
I I i |
1
taHL
| ! -'_ | w
L \[
e b |
|
- Es) 5
- .
©
| _ | |
> il o I
oy
o (c\’l’_jJ I .
> | | S -
1o
3
\ T
\ 1
\
\ \\ \ |
\ m
YT I
: NN
N\ R WEAY
N A
BN NCONAN
N AN\
- N
= o
o 9 o - @
Hf/ - o (o)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER. Vg = 45V
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[Mullard]
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DF SUBMINIATURE VARIABLE-MU
R.F. PENTODE

Subminiature variable-mu r.f. pentode suitable for battery
operated equipment.
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg = 67.5V

(@)
[Mullard]
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SUBMINIATURE VARIABLE-MU DF
R.F. PENTODE

Subminiature variable-mu r.f. pentode suitable for battery
operated equipment.
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE

Subminiature variable-mu r.f. pentode suitable for
battery operation.

DF73

FILAMENT
Vi 1.25 \
Ir 25 mA
MOUNTING POSITION L Any

Note—Direct soldered connections to th\ Ieads\of this valve must
be at least Smm. from the seal and any bendxng of the valve leads
must be at least 1.5mm. from the seal.

CAPACITANCES (measured with external shleld) —

. <0.015 pF
- 29 pF
b 5.0 pF
CHARACTERISTICS
Va - 67.5 \
Ve, — 67.5 \
la S ‘/* 12 mA
o / 490 pA<—
Vi, S AN
ki 850 pA/V<
L 650 kQ<—
Ugi-g2 ) 4 oy, 16
*V,, -14 v
*For a 100:1 reduction in.gm. o
LIMITING VALUES
V@ max. = ¥
Vig, max. % 4
l;; max. 25 mA
-5 %93 “3. E*
VE Ng
NC /5 o\ NC  QE 5
o L E
91 \° ) a
) o
)7} 92
N B8D/F Base Lu]’[l]ﬂﬂ[( £ -
A ES
m_=
™
50 et
()
e [E‘El/m DF73 6561



; SUBMINIATURE VARIABLE-MU
R.F. PENTODE

Subminiature variable-mu r.f. pentode suitable for

battery operation.

DF 73 I
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE DF7

Subminiature variable-mu r.f. pentode suitable for
battery operation.
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SUBMINIATURE VARIABLE-MU
DF7 R.F. PENTODE

Subminiature variable-mu r.f. pentode suitable for
battery operation.

fa 2879 DF73 Ia| 9m
(M0) I AmAlY,
Vo = Vgp=67'5V
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ELECTRODE CURRENTS, MUTUAL CONDUCTANCE AND ANODE
IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE

(I
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SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for use in hearing-aids.
It has a filament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

DL66

FILAMENT
Vi 1.25 v
le 15 mA
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

Ca_gl
Cin
Cout

CHARACTERISTICS

A

=
Nun N

22.5
22,5
300

—1.4

350

300
8.0

piF
pF
wuF

vANV
k Q

OPERATING CONDITIONS AS SINGLE VALVE CLASS “A”

AMPLIFIER
Vy 22.5 \
Vg2 22.5 \
Ve —1.4 v
Ra 75 k Q
laco) 300 vA
g2(0) 75 A
in(r.m.s.) 085 V
Pout 2.7 mW
Dtot 10 Y%
LIMITING VALUES
Va max. 45 \
Vg, max. 45 \'4
I max. 1.0 mA
Mullard
ISSUE 1 i DLé66 1157-1



DL66 SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for use in hearing-aids.
It has a filament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

6:-Imm 8-4mm
max. max.
o
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s o
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- 38 E.
2 Ec
I 2 g
! J__Lr_ }
(@)
s [Mullard |
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SUBMINIATURE OUTPUT PENTODE DL66

Submini ature output pentode suitable for use in hearing-aids.
It has a filament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

469 DL66
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID BIAS
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DL66 SUBMINIATURE OUTPUT PENTODE

Submiiniature output pentode suitable for use in hearing-aids.
It has a filament current of 15mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST
ANODE VOLTAGE FOR A SCREEN-GRID VOLTAGE OF 22.5 V
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[Mullard]
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SUBMINIATURE OUTPUT PENTODE DL66

Subminiature output pentode suitable for use in hearing-aids
It has a filament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.
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QUTPUT POWER PLOTTED AGAINST LOAD RESISTANCE FOR
ANODE AND SCREEN-GRID VOLTAGE OF 22.5 V
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DL66 SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for use in hearing-aids.
It has a filament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

470 DL66
V.
- 1 ] r::s
L)
(/o) V¢ = 1-25V RN (V)
Va=Vg,=22:5V HHHHHH
20 Vgi = -1-4V 5.0
Ta(o)=300pA [T
Rg = 75KQ |+
15 -8
/ Dtot |
// T
V. 1 4
10 4 Mo
Vg
/ 7
Ve
' =z
5 T w4 o5
L
7”
v 7
A
: L,
et ! o
o i 2 3 Poyt(mW)

DISTORTION AND INPUT VOLTAGE PLOTTED AGAINST OUTPUT
POWER AT ANODE AND SCREEN-GRID VOLTAGES OF 22.5 V,
AND GRID VOLTAGE OF —1.4 V
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SUBMINIATURE OUTPUT PENTODE DL66

Subminiature output pentode suitable for use in hearing-aids.
It has a filament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

- Vin
Var P 66 HHH t rms
gt Fout [466 DL ]
(V) (mW) o Vg Ha) W)
-35 14 == 1400 35
V¢ = 125V
Ra = 75KQ
13 Diot = 10% 1300
Rgi =|OMQ
-3 Input fed through 1200 3-0
R - O-lyF) Pout
Vi
fo)
i : 1o
-2:5 10 1000 2-5
9 900
20 8 : : 800 2-0
7 700
-1’5 6 Lafeco 15
Vin T
5 . 500
-0 4 400 |0
£
3 - 300
-05 2 4 y SR e 200 05
& Ll Iq?:
! - = =100
4
o o (s}
o} 10 20 30 40 Vg=Vgo¥)

OUTPUT POWER, ANODE AND SCREEN-GRID CURRENTS,
CONTROL-GRID VOLTAGE AND INPUT VOLTAGE PLOTTED
AGAINST H.T. VOLTAGE, FOR THE RANGE V,=V,,=12 TO 45 V

Note.— For these curves Ry = 75k Q throughout and the anode

current has been adjusted so that %‘ =75k,
a

()
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DL66

SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for use in hearing-aids.
It has a filament current of 15 mA and is primarily intended
for use with an H.T. battery supply of 22.5 volts.

Opt.Rg Vgi Pout

KQ) () (mw)
120 -35 14
13
110 -3-0 12
"
100 -25 10
9
90 20 8
7
80 -i5 6
5
70 -0 4
3
60 -0'5 2
I
50 o0 o

OUTPUT POWER, OPTIMUM ANODE CURRENT, SCREEN-GRID
CURRENT, CONTROL-GRID VOLTAGE,
OPTIMUM LOAD RESISTANCE PLOTTED AGAINST H.T. VOLTAGE,

Note.— For these curves the optimum value of load resistance for
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Vi = 125V
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— O-yF EE
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1 T 7
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y
\ vi“ :E:
\
i
v
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SUBMINIATURE OUTPUT PENTODE DL 66
Subminiature output pentode suitable for use in hearing-aids.

It has a filament current of 15 mA and is primarily intended

for use with an H.T. battery supply of 22.5 valts.
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SUBMINIATURE
OUTPUT PENTODE

DL69

Subminiature output pentode suitable for battery
operation with an h.t. supply of 90V.

FILAMENT
Suitable for d.c. operation only
Vi 1.25 A4
Ir 25 mA

MOUNTING POSITION Any
Note—Direct soldered connections to the leads must be at least
Smm from the seal and any bending of the leads must be at least
1.5mm from the seal.

CAPACITANCES (shielded) <
Ca_g; 50 mpF
Cin 2.9 pF
Cout 32 pF

CHARACTERISTICS
Va 90 \
Vee 90 \'
la 1.75 mA
lgs 400 uA
Ve -2.5 v
gm 850 uA/V
ra 800 k2
Hg1-g2 15

OPERATING CONDITIONS
AMPLIFIER

vtmr.n.LS )
out

D!ul

NOVEMBER 1963

AS SINGLE VALVE CLASS ‘A’

67.5 90 \4

67.5 90 v

0.9 1.3 mA

200 300 uA

-2.0 -3.0 v

70 60 kQ

12 1.6 v

23 50 mW

10 10 o
()

[Mullard]
\v/ Page D1




SUBMINIATURE

DL OUTPUT PENTODE
Subminiature output pentode suitable for battery

operation with an h.t. supply of 90V,

OPERATING CONDITIONS FOR TWO VALVES IN CLASS ‘AR’
PUSH-PULL

Vae 90 v
Viz_e 90 Vv
) 2 %800 A
ls(max. sig.) 2x1.0 mA
lga0 2 %150 uA
Ipfz((r%ax. sig.) 2><4215 . L:é
k . L
Ra_a 100 kO
'\)/m(gl_gl)r.m.& 1080 v‘
out m
Diot 5.0 %

LIMITING VALUES

Va max. 90 A
Vg, max. 90 v
Ik max. 2.5 mA
2927 i 98! .
max
7-2 max 5
— o2 = E_
|
‘[ e —
<
92 qgi ﬂ %
& =
o @
O000O0 8
a 93 fha3 I~2Slmax1
— !
- < £
P o E
1593 1493 BSG/F Base I , "“[ £ s
'—
g3 consists of two plates one being i | t
connected to lead 3 and the other
to lead 5 )
All dimensions in mm
(R
NOVYEMBER 1963 mm

'\v/ Page D2




SUBMINIATURE

OUTPUT PENTODE

Subminiature output pentode suitable for battery
aperation with an h.t. supply of 90V.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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SUBMINIATURE

OUTPUT PENTODE

Subminiature output pentode suitable for battery
operation with an h.t. supply of 90V.
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SUBMINIATURE

OUTPUT PENTODE DL
Subminiature output pentode suitable for battery

operation with an h.t. supply of 90V.
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SUBMINIATURE

OUTPUT PENTODE

Subminiature output pentode suitable for battery
operation with an h.t. supply of 90V.

= f | [ [ 1=
@ 3 | | [ 1
1 > 2 FEEN R
& ! | T Y ]
|
1
1
| o
I ©
I
Bl
o "_i
H il
ol
sl [
T
| o
0
]
|
. |
e 5% |
‘ a’ I :
~N
‘ = |
| 1
|
o)
<
\
‘ \
| \‘ .l
\ \ I
\ / o
o~
N, 2
AN A\
N y
\‘,r \ \
N K \
> N \
=T S AN
~~—
o)
H’.g ™ o — (o)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE. Vg,=67.5V
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SUBMINIATURE

OUTPUT PENTODE DL
Subminiature output pentode suitable for battery

operation with an h.t. supply of 90V.
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DL69

SUBMINIATURE
OUTPUT PENTODE

Subminiature output pentode suitable for battery

operation with an h.t. supply of 90V.

;/rir’\“s) DL69 3053 ||Dtot
I (%)
(mA) [ 1
Vo =Vg,=67-5V
Vg =—2:0V
Rq=70kQ
20 Dot 10
/
| /
1
| /
15 / 7.5
/
4
Vin
V
1 10 A 50
\ : T
/
/|
o's 23
192
1
—
o | 1lo
10 20 30 Pyt (mW)

PERFORMANCE OF DL69 AS CLASS ‘A’ AMPLIFIER.
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SUBMINIATURE

OUTPUT PENTODE

Subminiature output pentode suitable for battery
operation with an h.t. supply of 90V.

DL69

yVin DL69 3052 ||Ptot
rLm.s. ‘o,
I [ Cte)
(ma)
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PERFORMANCE OF DL69 AS CLASS ‘A’ AMPLIFIER. Vy=V4,=90V
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SUBMINIATURE

OUTPUT PENTODE

Subminiature output pentode suitable for battery
operation with an h.t. supply of 90V.
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SUB-MINIATURE OUTPUT PENTODE DL7I

Sub-miniature output pentode with wire-in connections
for usz in Hearing Aids.

FILAMENT
Vi 1.25 Vv
It 25 mA
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 an external screen)

Cin 2.6 puF
Cout 3.6 upF
Ca_g <0.5 wpF
CHARACTERISTICS

Va 45 v
Vga 45 v
Vg, -1.25 A
la 600 vA
Ige 150 uA
gm 550 AV
ra 035 MQ
Ugi-ge 15

OPERATING CONDITIONS AS SINGLE VALVE CLASS «“A”
AMPLIFIER (Screen fed direct fream H.T. line)

Vi 45 %

laoy 590 uA
K E

Ve -1.25 \

Ra 100 kQ

\F{lr\ (r.m.s.) 2.28 v\v/
out . m

Diot 10 o

Note—For the above condition the signal source impedance
consisted of a 0.47 M ( resistor in series with a capacitor of
0.1 p.F, the combination being shunted by a 10 M Q resistor.

LIMITING VALUES

Vi max. 45 A"
Vg, max. 45 \%
I max. 1.7 mA
(A
[Mullard|
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DL7I SUB-MINIATURE OUTPUT PENTODE

Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.

g
32

33-5mm.max
38.0 mm.max.

1 19 =
2 W El .
A spot of red o|e
lacquer is placed on the NI E
base next to the anode <
022 lead. AR
0
DL71 556-2
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SUB-MINIATURE OUTPUT PENTODE DL7I

Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.

DL7 ] 0a4|lq
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ANODE CURRENT PLOTTED AGAINST
CONTROL GRID VOLTAGE

)
[Mullard]
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DL7I SUB-MINIATURE OUTPUT PENTODE

Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.

(o)
n_| > L I e T T Q:
= > >—11st>{=
1o @ 3 a o l]alo
i = (@] o - N T T NTm
=t S - ;‘ T 1 P ! 14 o
ﬁ*—-l -: ! :] [« ) />\
T { —
L[ b 1 It
! 1 1 T
: ] T P
\' T T ‘ ‘ ‘
1
\ | | |
\ | I\ \ le)
N ‘ e
| o | ! ';
1 1
| [ T ‘{ i Q
1 1] \
T | ]
\ \ I 1 H
\ 1 | :
\ ! 1 | dhlo
\ ) | IR
) !
|
\ \ \ \ le)
1
\ \ F| <t
\ \ [
\ VT
] \ \ \ \\ / 1l Q
|| \ / | ]
|| \
A \
|| \\ VARY o
/
P ; : \ o
sl e [T TTIN 2 \ \
S ':“ = N g \ l‘
Bt B [ o /
>->U| N 9— = A \ (@)
L © A 1l =
?ﬁ > N VHIAY
Z ™ NN
‘HU"I” 5 T Y BN \
[} 0
=T = 9 o <
£
——
ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
(SCREEN VOLTAGE = 45 V)
S
ISSUE | Md DL71 556-4



SUB-MINIATURE OUTPUT PENTODE DL7|

Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.
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Sub-miniature output pentode with wire-in connections
for use in Hearing Aids.

DL7I SUB-MINIATURE OUTPUT PENTODE
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R.F. OUTPUT PENTODE

R.F. output pentode intended for use in portable equipment
as a class ‘C’ r.f. amplifier, oscillator and frequency

DL98

multiplier.
FILAMENT
Series Parallel
Vi 2.5 1.25 \"
Iy 165 330 mA

- When the filament sections are series connected, the lower section ofthe
filament should be shunted by a resistor to by-pass the cathode current
of the upper section.

MOUNTING POSITION Any

CAPACITANCES (measured without an external shield)

Ca—g1 < 160 mpF

Cin 4.6 pF
Cout 7.6 pF

CHARACTERISTICS

Va 90 135 V<—
' 90 120 V<—
la 15 30 mA

lgo 1.0 1.8 mA
gm 17 2.15mA/V<—
ra 22 22 kQ
Ugl—g2 3.2 3.45

Ve1 -9.9 -10 \

OPERATING CONDITIONS

As class ‘C’ amplifier or oscillator

lgo

lg1

P drive
Pload

NOVEMBER 1961

100
90
90
-18
15
4.8
400
30
0.45

100
150
135
-39
25
6.2
550
70
1.25

Mc/s

\%

\

\'%

mA

mA
pA

mW

w

+This condition represents operation at the absolute limit of V4, Vg2 and I,

Page D1




DL98 R.F. OUTPUT PENTODE

ABSOLUTE MAXIMUM RATINGS

Va max. 150 \'
pa Max. 3.0 w
Vg2 max. 135 \4
Pg2 Max. 11 w
=Vg1 max. 75 v
la max. 25 mA
lg1 max. 1.5 mA
Rgi-x max. 100 kQ
I max. 32 mA

54 max—————9

"\

flf B7G Base -
fet,g3
5485 All dimensions in mm
| A ;

NOVEMBER 1961 \v/ Page D2



R.F. OUTPUT PENTODE DL98
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DL98

R.F. OUTPUT PENTODE
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R.F. OUTPUT PENTODE DL98
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DL98 R.F. OUTPUT PENTODE
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SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V.

DL620

FILAMENT

Suitable for d.c. operation only.
Vi
Ir

MOUNTING POSITION

125 \"
50 mA
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 without external shield)

Ca_g1
Cin
Cout

CHARACTERISTICS
Va
VBz
la

IKB
Ve

Em
Fa

Hg1-g3

<0.2 pF
2.8 pF
3.5 pF
67.5 \
67.5 \
31 mA
950 uA
-6.5 \%
650 pAv
110 kQ
5.0

OPERATING CONDITIONS AS SINGLE VALVE CLASS ‘A’

AMPLIFIER
Va 45 67.5 20 A
Ve 45 67.5 67.5 \'%
laco) 1.8 3.25 3.25 mA
lgs0) 0.6 1.0 0.9 mA
lga (max.sig.) 1.1 1.75 1.5 mA
Ve -3.8 -6.2 -6.7 \'%
Vln(r.m.s.) 34 5.0 4.8 \'%
Ra 20 15 25 kQ
Pout 30 85 110 mW
Dtot 10 10 10 %
(R
OCTOBER 1958 (1) mgl/vm Page D1




DL620 SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V.

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

CLASS ‘AP’

Va_e

Ves-e

IE(U)

'a (max. sig.)
I32(0)

'gz (max. sig.)
Ry

Ra_a
Vin(g1_g1)r.m.s.

Pout
Diot

LIMITING VALUES

Va max.

Vg, max.

lx max.
_Z-Zrnax
Red dot J\

S 92 9|
9 00000
- a f+ f-,q93 Lﬂ_/
f+ f-,93 B5G/F Base I

All dimensions in mm

(@
[Mullard]

67.5 A%

67.5 \"

3.3 mA

3.6 mA

1.0 mA

2.25 mA

1.8 kQ

30 kQ

16 \

100 mW

3.0 %

90 A

90 \"

50 mA
e TS o

max

53

38 Imax

-30+6 to 354 J

Ti
38min

I—\\%A
I
inned g‘
o
>

E

OCTOBER 1958 (1) \v/
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SUBMINIATURE OUTPUT PENTODE DL620

Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V.
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DL620 SUBMINIATURE OUTPUT PENTODE
Subminiature output pentode suitable for

battery operation with an h.t. supply of 90V.
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SUBMINIATURE OUTPUT PENTODE DL620

Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V.
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DL620 SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V
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SUBMINIATURE OUTPUT PENTODE DL620
Subminiature output pentode suitable for

battery operation with an h.t. supply of 90V.
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DL620 SUBMINIATURE OUTPUT PENTODE

Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V.
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Mullard
OCTOBER 1958 (I) @ Page C6

>




SUBMINIATURE OUTPUT PENTODE DL620
Subminiature output pentode suitable for

battery operation with an h.t. supply of 90V.
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SUBMINIATURE OUTPUT PENTODE
D L 0 Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V.
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SUBMINIATURE OUTPUT PENTODE DL620

Subminiature output pentode suitable for
battery operation with an h.t. supply of 90V.

T
552: a 2 n ] n o
5 | 3 B
o | N, \ %
i | \ 3
| \ o
Y.
\
/ \
\
/ \
\ o
/ B o o
/ L 2
= NN
£ TV
|
\
\
A \ Q
\l!
>3 wg
g [ 25953
g1 eizon
o | I wom i
8 vALN Y
SR \
oll!l | '3'\
g S | N \ o
\ \ A
\\
N
\ \
\ \
A
X
DAVA 1
T\ &
\
\
\ [\
\
N
\
\
o
Hggg wn < 50} o~ - (e}

PERFORMANCE OF TWO DL620 IN PUSH-PULL WITH CATHODE BIAS

[Mullard]
OCTOBER 1958 (1) \v/ Page C9







HALF-WAVE RECTIFIER

Subminiature high voltage half-wave rectifier with
wired-in connections.

DY70

FILAMENT

CAPACITANCE

Ca_t

MOUNTING POSITION

The anode lead should not be soldered closer/than-5mm from the <—

1.25 \
140 mA

1.3 pF
Any

seal and the filament leads not closer than 5mm from the seal.

Any bending of/the ‘valve leads must be at least 1.5mm from the

end of the seals:

LIMITING VALUES

Sinusoidal input

P.l.V:-max. 8.0 kV
Va(r.m.s.;-0axs 2.9 kV
igpry-Max. 10 mA
lout ma, 18  mA
C max. 0.1 wF
Ryjm min. 150 kQ
f max. 400 ke/s
ISSUE 2 @ DY70 25741




DY7O HALF-WAVE RECTIFIER
Subminiature high voltage half-wave rectifier with

wired-in connections.
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HALF-WAVE RECTIFIER DY70

Subminiature high voltage half-wave rectifier with
wired—in connections.

L DY70 3573
(mA)
T
T
TE I [
il I I [
1 I
’, \;‘rl;l; 1
T
L
6
4
7
8.
i
4
l 7
, .
4
% u
| . =
| 4
% 'F I /
—
d
Yy
1
ol
o 20 40 60 Vg (V
ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
(G
ISSUE 2 [@ DY70 257-3






SUBMINIATURE SINGLE DIODE

Indirectly-heated subminiature diode with
6.3V heater.

EA76

HEATER
Vu

In

MOUMNTING POSITION

6.3 A
150 mA
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.

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_kih 4.0 3.1 pF
Ck_aih 4.5 4.55 pF
Ca_n 0.74 0.9 pF
Ch_k 1.98 2.0 pF
LIMITING VALUES
P.LV. max. 420 \
Vi max. 150 \%
la max. 9.0 mA
in(pk) max. 54 mA
Vh_kpkyMax.(cathode positive) 330 Y
4-0-54
pe——
4-O$
a /j-\\l
k
4 o h B
N P
°© ° N R
n
@) O &
h a
j2Smox
BSB/F Base z
k h h z E S
= £ ME
5 . 4 =
3274 All dimensions in mm “
Mullard}
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EA76 SUBMINIATURE SINGLE DIODE

Indirectly-heated subminiature diode with
6.3V heater.
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SUBMINIATURE SINGLE DIODE EA76

Indirectly-heated subminiature diode with

6.3V heater.
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DIODE TRIODE

Low impedance diode with medium . triode.

EACYI

HEATER
Vn
In
CAPACITANCES
Cg—ad
Cat—ad

Triode section
Cin
Cout
Cag

Diode section
Ca—k
Ca-n

CHARACTERISTICS
Triode section
Va
la
Ve
gm

i
Fa

LIMITING VALUES
Triode section
Va(b) max.
Va max.
pa Max.
-V max.
I max.
Vh-x max.

Diode section
P.L.V. max.
I max.
ik(pk) max.
Vh-x max.
Tbulb max.

JULY 1961 (1) \v/

6.3 \
300 mA
<
Shielded Unshielded
20 — mpF
110 190 mpF
1.85 1.7 pF
1.25 0.4 pF
1.6 1.7 pF
1.8 2.0 pF
250 300 mpF
<2
200 \'%
55 mA
-4.0 v
2.5 mA/V
31
12,5 kQ
500 V<
250 \%
2.0 w
50 V<
10 mA
100 V<—
==
350 \
50 mA
50 mA
100 \'
200 €
Page D1



EACYI

DIODE TRIODE

qay 9q

B7G Base

All dimensions in mm
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DIODE TRIODE EAC9 I
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EAC9 I DIODE TRIODE
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MINIATURE DIODE TRIODE EAC9I

Triode combined with a single diode
for use as a U.H.F. frequency changer.

1750
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DIODE CHARACTERISTICS
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DOUBLE DIODE OUTPUT PENTODE EB L3 I

High sensitivity output pentode combined with twin

diodes, for use in A.C. mains-operated equipment.

HEATER
Vn 6.3 '
In 1.2 A
CAPACITANCES
Cad_ad” <0.35 ppuF
Cad'—k 3.0 [J.(.LF
Caa”x 3.6 puF
Cad'—gy <0.15 puF
Cad’~g1 <0.15 ppF
Cad’-a <1.0 puF
Cad’_a <0.5 uuF

OPERATING CONDITIONS AS CLASS “A’” AMPLIFIER

Va 250 A
\ 250 v
IE 36 mA
Rx 146 Q
Ve -6.0 v
lgs 50 mA
gm 9.5 mA/Y
ra 55 k Q
Ra 7.0 kQ
Pout 4.3 w
Diot 10 95
Vin (rom.s.) 3.6 A
Vin r.m.g.) (Pout=>50 mW) 0.35 A
(@
[Mullard |
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EB L3 I DOUBLE DIODE OUTPUT PENTODE

High sensitivity output pentode combined with twin

diodes, for use in A.C. mains-operated equipment.

LIMITING VALUES

Va(b) max. 550 v
Va max. 250 \"
Pa Max. 9 W
lx max. 55 mA
Vgany max. 550 \4
Vg, max. 250 Vv
Pgs Max. 1.5 w
Vg, max. (Ig;=0.3 pA) -1.3 v
Rgi_x max. 1.0 MQ
Vh_x max. 50 v
Rh_x max. 50 kQ
Vad’ max. 200 \%
Vaq” max. 200 \%
laq” max. 0.8 mA
laq” max. 0.8 mA
Vad" max. (la" =0.3 pA) -1.3 A%
Vaa” max.(lq”=0.3 pA) -1.3 \"
46 mm ¢
MAax
? o |
"
ad ad
33/ 00 \ 9% ¢
9, l 0 ~ 0 Ex
9 (@] (¢) [T b3
ad" ' adh\ 00 h L}
CO " ke
OCTAL BASE
k h h
Uy
()
[Mullard]
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SUBMINIATURE U.H.F. TRIODE Ec70

Triode primarily intended for use as an oscillator at
frequencies of the order of 500Mc/s.

HEATER
Vh 6.3 \
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.

COOLING
In operation this valve may become very hot and therefore, in the
interests of satisfactory life, it should be adequately cooled. Asuitable
method is to mount the valve in a metal clip which conducts the heat
away to the chassis and should result in a bulb temperature of
approximately 100°C.

CAPACITANCES

Shielded Unshielded

Ca_g 2.1 2.1 pF
Cg_x 1.8 ) 7 pF
Ca_k 2.8 0.6 pF

CHARACTERISTICS
Va 100 Vv
Vg -2.0 \%
IzL 13 mA
gm 5.5 mAY
w 20
ra 3.6 kQ

TYPICAL OPERATING CONDITIONS AS AN OSCILLATOR AT
500 Mc/s

Va 175 \%
la 20 mA
Ig 20 mA
Rg i 5.6 kQ
P1oaa 750 mwW
-
[Mullard]
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Ec70 SUBMINIATURE U.H.F. TRIODE

Triode primarily intended for use as an oscillator at
frequencies of the order of 500Mc/s.

LIMITING VALUES

Vab) max. 300 Yy
Vg max. 175 \'
Pa Max. 3.0 w
lx max. 22 mA
Rg.x max. 500 kQ
\ Rn_x max. 20 kQ
} Vy_x max. 100 \
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max
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3273 All dimensions in mm - /
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SUBMINIATURE U.H.F. TRIODE Ec70

Triode primarily intended for use as an oscillator at
frequencies of the order of 500Mc/s.

3329
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID
VOLTAGE AS PARAMETER
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Ec70 SUBMINIATURE U.H.F. TRIODE

Triode primarily intended for use as an oscillator at
frequencies of the order of 500Mc/s.
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SUBMINIATURE U.H.F. TRIODE Ec7 '
Subminiature medium-y. triode intended for use as an

oscillator at frequencies up to 500Mc/s.

HEATER
Vh 63 V
Iy 150 mA
MOUNTING POSITION Any
Note—Direct soldered connections to the leads of this valve must
be at least 5Smm 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 to obtain satisfactory
life it should be adequately cooled. A suitable method is to mount
the valve in a metal clip which conducts the heat away to a suitable
heat sink.
CAPACITANCES
Shielded Unshielded
(S 1.2 1:3 pF
Cin 24 2.3 pF
Cout 2.3 0.8 pF
CHARA.CTERISTICS
Va 100 \
T 85 mA
gm 58 mA/V
rs 4.7 kQ
® 27
Ve -1.3 \
Ve(la = 10pA) -7.0 \'%
LIMITING VALUES (absolute ratings)
Va(b) max. 330 \%
Va max. 165 \'
Pa Max. 3.3 w
-V max. 55 \%
| max. 22 mA
lg max. 55 mA
Vh-x max. 200 \'%

DECEMBER 1958 (1) v Page D1




EC7I

SUBMINIATURE U.H.F. TRIODE

kh h

B8D/F Base

All dimensions in mm

()

DECEMBER 1958 (1)
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SUBMINIATURE U.H.F. TRIODE Ec7 I
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Ec7 I SUBMINIATURE U.H.F. TRIODE
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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.

EC86

HEATER
Vh 6.3 v
Ih 200 mA <—
CAPACITANCES e
Unshielded
ca-g 2.2 pF
ke 240 mpF
L 350 mpF
C, . g+h 2.3 pF
cg “k 3.5 pF
B (Ia = 12mA) 5.6 pF
cg R 3.8 pF
cg “h 270 mpF
Cp - g+h 6.3 pF
Shielded
Cp il g+s 4.1 pF
e 3.3 pF
a-g+s
€ 300 mpF
CHARACTERISTICS
v 175 v
a
A" -1.5 A
g
Ia 12 mA
B 14 mA/V
4 4.85 kQ
a
N 68
R 230 Q
eq
[Mullard]
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OPERATING CONDITIONS

As grounded-grid amplifier
A%
a
L
a
Rk
®m

As self-oscillating mixer

Vam)
a

g

a
I
g

Vs (r.m.s.)

R
I

=g
DESIGN CENTRE RATINGS

Va ®) max.

V_ max.
a

max.
pa

Ik max.

-V(T max.
o
Rg«k max.
Vh-k max. (cathode positive)

vh-k max. (cathode negative)

175 v
12 mA
125 Q
14 mA/V
220 A%
5.6 kQ
47 ke
12 mA
50 LA
2.5 A%
5.5 mA/V
550 v
220 v
2.2 w
20 mA
50 \%
1.0 M
100 A%
50 v

e——22-2max—|
G / \
K k 5 ’ é
o
g £ E
g ¢ @ g
kh h
BOA Base
- B,
All dimensions in mm H“ U H
(R
APRIL 1965 m Page D2
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R.F. POWER TRIODE

Triode for use as r.f. power amplifier or oscillator.

EC90

HEATER
Vh
In
CAPACITANCES
Shielded
Cag 1.3
Cin 1.7
Cout 2.6
CHARACTERISTICS
Va 100
Vg 0
la 11.8
gm 3.25
n 21.5
Fa 6.6

6.3 A
150 mA
e
Unshielded
1.4 pF
1.5 pF
1.2 pF
250 \
-8.5 \
10.5 mA
2.2 mA/V<—
17 <
74 kQ<—

OPERATING CONDITIONS AS R.F. AMPLIFIER OR OSCILLATOR <

(Class “C” Telegraphy or F.M.)

f 50 100 Mc/s
Va 300 300 \
Ve =27 =27 \%
la 16.2 17.1 mA
lg 3.8 29 mA
Pout 3.6 33 w
1 67 55 %
LIMITING VALUES <
Va(n) max. 550 \
Va max. 300 A
Pa Max. 35 \2%
I max. (as r.f. oscillator or amplifier) 30 mA
I max. (as r.f. doubler or trebler) 20 mA
-V, max. 100 \%
lg max. 50 mA
Rg—1c max. 250 kQ
Vh—x max. 150 \
Thurn Max. 180 °C
f max. 150 Mc/s
(@
m Page D1
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Ec90 R.F. POWER TRIODE
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All dimensions In. mm
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R.F. POWER TRIODE EC?O
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Ec90 R.F. POWER TRIODE
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R.F. POWER TRIODE EC?O

8725
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EC90 R.F. POWER TRIODE

8729
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GROUNDED GRID TRIODE

Grounded grid triode for use as an amplifier up to

ECII

250Mcs.
HEATER
Vi 6.3 \
In 300 mA
CAPACITANCES <
Unshielded
Cag 2.6 pF
Tamim 150 mpF
Cg—Lk+h 4.5 pF
Ck—g+h 7.0 pF
*External shield connected to grid.
CHARACTERISTICS
Va 250 \
I 10 mA
Vg -1.5 \
gm 8.5 mA/V
2 90 <«
ra 10.5 kQ~<—
Req 400 Q
LIMITING VALUES
Va(n) max. 500 V<
Va max. 250 \
Pa Max. 2.5 %
-Vg max. 100 A
I)c max. 15 mA
Vh- max. 150 \%
Tyup Max. 200 °C<—
(@)
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Ec9 l GROUNDED GRID TRIODE
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GROUNDED GRID TRIODE Ec9 I
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Ec9 I GROUNDED GRID TRIODE
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U.H.F. TRIODE EC98
Triode intended for use as a grounded-grid amplifier

in U.H.F. receivers.

HEATER
Vn 6.3 \"
In 400 mA
CAPACITANCES (measured with external shield)
Cag 2.8 pF
Ca—k 80 mpF
Ch-k 3.8 PF
Ck—g+h+S 88 pF
Ca—g+h+S 4.0 pF
CHARACTERISTICS
Va 150 A
Ia. 13.5 mA
Vg -1.35 \
gm 13.5 mAJV
n 50
Fa 3.7 kQ
Ry 0 Q
Vg (la<60pA) -15 A%
DESIGN CENTRE RATINGS
Vu(b) max. 300 \"
Va max. 150 v
Pa Max. 22 w
-Vg max. 50 \
+ Vg max. 0 v
Iy max. 18 mA
lg max. 32 mA
Rg-k max. 250 kQ
Vh-k max. 90 v
()
[Mullard |
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Ec98 U.H.F. TRIODE

Fe— |9 max —
h
x 3
= £
g 0 0
~ <
< 0
kh h
B7G Base )
All dimensions in mm UH UU‘
(-
[Mullard | :
age D2

JANUARY 1963 \v/




EC98

U.H.F. TRIODE
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Ec98 U.H.F. TRIODE
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U.H.F. TRIODE Ec98
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SUBMINIATURE DOUBLE TRIODE

Subminiature medium-y. double triode intended for

use at v.h.f.

ECC70

HEATER

A
In

MOUNTING POSITION

6.3 \
300 mA
Any

Note - Direct soldered connections to the leads of this valve must be at
least 5mm from the seal and any bending of the leads must be at least 1.5mm

from the seal.

COOLING

In operation this valve may become very hot and to obtain satisfactory life
it should be adequately cooled. A suitable method is to mount the valve
in 2 metal clip which conducts the heat away to a suitable heat sink.

CAPACITANCES

Ca’—a

ca—g (each section)

Cg'—g”

cin (each section)

Cout’

Cout”

CHARACTERISTICS (each section)

Vil
Ve

la
gm
Fa
L

Vg (la = 10uA)

LIMITING VALUES (absolute ratings) each section

Vam, max.

V, max.

pa max.

la max.
-V max.

lg max.

Vy-x max.

OCTOBER 1958 (1)

Shielded Unshielded
<0.33 <0.52 pF
1.4 1.6 pF
<0.011 <0.015 pF
— 2.4 pF
1.2 0.3 pF
1:3 0.35 pF
100 A
-1.0 v
6.5 mA
54  mA/V
6.5 kQ

35
—6.5 \%
330 A
165 \
14 w
22 mA
55 \
5.5 mA
200 \'
()
[Mullard | =
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ECC70

SUBMINIATURE DOUBLE TRIODE

Subminiature medium-p. double triode intended for
use at v.h.f.
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SUBMINIATURE DOUBLE TRIODE Ecc7o
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Ecc70 SUBMINIATURE DOUBLE TRIODE
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A.F. VOLTAGE AMPLIFYING PENTODE EF36

High gain pentode for use in a.f. amplifiers.

EF37A

The EF37A has an anti-microphonic construction and its heater is designed to
reduce hum. Except for these differences, the valve is identical to the EF36.

HEATER
Suitable for series or parallel operation a.c. or d.c.
Vi 6.3 \%
In 200 mA

In order to reduce the hum to a minimum the centre tap of the transformer
winding which feeds the heaters should be connected to the chassis. The im-
pedance between cathode and chassis should be as small as possible (<40Q).

CAPACITANCES
Cug <002 pF
Cin 5.5 pF
Cout 8.5 pF
CHARACTERISTICS
Va 250 \'
Vi 100 \%
Vs 0 %
ly 3.0 mA
Y 2.0 v
lg2 800 uA
gm 1.8 mA/V
ra 2.5 MQ
lhg1—g2 28
OPERATING CONDITIONS AS RESISTANCE COUPLED
A.F. AMPLIFIER, CONNECTED AS A PENTODE
Vb Ru |k Rgz Rk Vnut Vout* Rglﬁ:*
V) ®Q) (mA)  (kQ) (kQ Vi (Pemad (kQ)
400 100 3.4 330 1.2 115 80 330
350 100 2.9 330 1.2 112 69 330
300 100 2.5 330 1.2 108 59 330
250 100 2.1 330 1.2 103 49 330
200 100 1.7 330 1.2 98 39 330
400 220 1.8 680 2.2 180 81 680
350 220 1.6 680 2.2 176 69 680
300 220 1.3 680 2:2 170 58 680
250 220 11 680 2,2 163 48 680
200 220 0.9 680 2.2 152 37 680
# DtoL:S%-

*# Ry is the grid resistance of the following valve.

DECEMBER 1958 (1) \v/ Page 1



EF36
EF37A

A.F. VOLTAGE AMPLIFYING PENTODE

OPERATING CONDITIONS AS RESISTANCE COUPLED
A.F. AMPLIFIER, CONNECTED AS A TRIODE

With g connected to a, g3 connected to k.

Vl)

v)

400
350
300
250
200

400
350
300
250
200

400
350
300
250
200

Ra

(k)

47
47
47
47
47

100
100
100
100
100

220
220
220
220
220

lzL Rl( Vnut
(mA) (k) Vin
4.6 1.2 18.4
4.0 1.2 18.2
3.4 1.2 18.0
2.8 1.2 17.7
2.3 1.2 17.5
2.4 2.2 20.1
24 2.2 20.0
1.8 2.2 19.9
15 2.2 19.7
1.2 2.2 19.5
1.2 3.9 20.6
1.0 339 20.4
0.9 3.9 20.3
0.8 3.9 20.2
0.6 3.9 20.0

let*
(Vr.m.s.)
67
57
48
38
29

66
57
48
38
28

61
52
44
35
26

Dt(lt:i:
(%)
4.5
4.4
4.3
4.2
4.0

3.9
3.9
3.8
3.7
35

34
3.3
3.3
3:2
3.0

Ry #%
(k)
150
150
150
150
150

330
330
330
330
330

680
680
680
680
680

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

#* Ry is the grid resistance of the following valve.

LIMITING VALUES

DECEMBER 1958 (1)

Va(n) max. 550 \%
Va max. 300 \
Pa Max. 1.0 w
Vg2(n) max. 550 \'
Vg2 max. 200 \4
Pg2 Max. 300 mW
I max. 6.0 mA
Vg1 max. (Igg=-+0.3 pA) -0.6 \
lg2 max. 1.4 mA
Rgi—x max. (self bias) 3.0 MQ
Rgi-x max. (fixed bias) 1.0 MQ
Vy-x max. 100 \%
Rp-1c max. 20 kQ
()
[Mullard | ~
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A.F. VOLTAGE AMPLIFYING PENTODE

EF36
EF37A
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All dimensions in mm
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EF36
EF37A

A.F. VOLTAGE AMPLIFYING PENTODE
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EF36
EF37A

A.F. VOLTAGE AMPLIFYING PENTODE
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EF36
EF37A

A.F. VOLTAGE AMPLIFYING PENTODE
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EF36
EF37A

A.F. VOLTAGE AMPLIFYING PENTODE
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EF36
EF37A

A.F. VOLTAGE AMPLIFYING PENTODE
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LOW MICROPHONY,LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE EF A

High gain pentode primarily intended for use in A.F.
pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.

HEATER

This valve is suitable for d.c./a.c. operat.on.

Vi
I

S
N w

v
A

In order to reduce the hum to a minimum the centre tap of the transformer

winding which feeds the heaters should be connected to the chassis.

The im-

pedance between cathode and chassis should be as small as possibie (<40 Q).

CAPACITANCES
Caigy <0.02
Cin 5.5
Cout 8.5
CHARACTERISTICS
Va 250
Ves 100
\ 0
la 3.0
\ —2.0
Iz 0.8
gm 1.8
Fa 2.5
Ug1-gz 28

OPERATING CONDITIONS AS RESISTANCE COUPLED
A.F. AMPLIFIER, CONNECTED AS A PENTODE

vb Ra lk Rgz Rk vout vout*
V) (kQ)  (mA) (kQ) (kQ) Vi Y r.m.se)
400 100 3. 330 1.2 115 80
350 100 2.9 330 (12 112 69
300 109 2.5 330 1.2 108 59
250 100 21 330 12 103 49
200 100 1.7 330 1.2 98 39
400 220 1.8 680 2.2 180 81
350 220 1.6 680 259 176 69
300 220 1.3 680 2.2 170 58
250 220 14 680 2.2 163 48
200 220 0.9 680 2.2 152 37
* Dict = 5%:

## Rg, is the grid resistance of the following valve.

wpF
peF
pieF

Rgl**
(k Q)
330
330
330
330
33C

680
680
680
680
680

Mullard
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EF37A

LOW MICROPHONY,LOW HUMA.F.
VOLTAGE AMPLIFYING PENTODE

High gain pentode primarily intended for use in A.F.

pre-amplifier stages.

It has an anti-microphonic con-

struction and its heater is designed to reduce hum.

OPERATING CONDITIONS AS RESISTANCE COUPLED
A.F. AMPLIFIER, CONNECTED AS A TRIODE

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

Vb Ra la Rk Vout
v) (k Q) (mA) (k Q) Vin
400 47 4.6 1.2 18.4
350 47 4.0 1.2 18.2
300 47 34 12 18.0
250 47 2.8 1.2 177
200 47 23 1.2 17.5
400 100 24 2.2 201
350 100 2.1 2.2 20.0
300 100 1.8 2.2 19.9
250 100 1.5 2.2 19.7
200 100 1.2 2.2 19.5
400 220 12 3.9 20.6
350 220 1.0 3.9 20.4
300 220 0.9 3.9 20.3
250 220 0.8 3.9 20.2
200 220 0.6 3.9 20.0

Vout"=
(V(r.m.s.))

Dtot*
(%)
4.5

¢ e odt et
oblwwh LNmLWY oWk

W W W W

®%
Rg,

(

k Q)
150
150
150
150
150

330
330
330
330
330

680
680
680
680
680

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

*% Rg, is the grid resistance of the following valve.

LIMITING VALUES

Va () max.

Va max.

pa Max.

Vga(b) max.

Vg, max.

Pge Max.

Ik max.

Vg, max. (g = + 0.3 pAY
lgo max.

Rgi_x max. (self bias)
Rgi—x max. (fixed bias)
Vi_x max.

Rn_k max.

ISSUE 3 N

550 V.
300 "
1.0 W
550 \4
200 \
0.3 w
6.0 mA
—0.6 ¥
1.4 mA
3.0 MQ
1.0 MQ
100 \
20 kQ
EF3TA 1054-2




LOW MICROPHONY,LOW HUM A.F. EF37A
VOLTAGE AMPLIFYING PENTODE
High gain pentode primarily intended for use in AF.

pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.

gm 25 o] I(mA)
(mA/v) 4SS T T EF37A |+
T ’
L& -{ va = 275V. 9
u ] vg2 = I00V.
Vh =63 V
20 8
HHA A i
T T
1% Tt /
{03 // 6
/
A
T S
/ Ji4
17
7S i
+O 4
1 / §
=] AT
1 L 1 O O
e 3
i / !
S
OS5 r 7 2
+ iR c e e
/ 192 |
s )
f / ] 1
O [— " — 5
Vgl (V) -6 -5 -4 -3 =2 -1 o

ANODE AND SCREEN-GRID CURRENTS AND MUTUAL

CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLT-

AGE FOR ANODE VOLTAGE OF 275 V AND SCREEN-GRID
VOLTAGE OF 100 V
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F A LOW MICROPHONY, LOW HUM A.F.
E VOLTAGE AMPLIFYING PENTODE
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.

(ma) ' EF37A [T 454
0 T 0 va = 27SV—~“ ]
35 Vh — 63V
8
8 1
gl (s (e, (% S
n - 9)+ 8__ {,?__}—6\ et
S O NN s
_\__/Jr*/_q_/ o
6 v Hnt
u / / jtf‘:
R7.AnraRuEpaRtIun
7 VI TA T’ 1[
i ] ] 1]
U O / L_,,L_;Z__, 1o 1
il N E
4 / / l
O I / / ] (1]
___#, —4— R / 10_\;1-
W 1] / 4 ~ {1
/ / s
VARBARY, A1/ 7
/ A N pamp
Bl T ..
e ‘H7/ b L4
L Y, 7 / » 7
; AT r
/| d 2 i)
A At 1
AN A AT .
F AP e AT
T A T
(o} 50 100 150 VgZ(V)

ANODE CURRENT PLOTTED AGAINST SCREEN-GRID VOLTAGE
FOR ANODE VOLTAGE OF 275V

(]
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LOW MICROPHONY,LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE EF 7A
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.

g2

4
(mA) EF37A 57
va = 275V
vh =63V
4
i
/O_J '[__
S o0 T
» ‘f‘/o
F—_ 1———
3 7 l ]—od.'__:
/ 7 | |
4 A/\_J.—‘___
g Xi 4
| |
y ARy 2]
5 2]
AN [
2 4 117 ,1/4' 44._:
// 4l q;b’ !
1
f /| )/1 S 1
// L/ ;.5-0 | ]
yADARDd 2 1]
o 7 // //I 9"7" _
/ Q4
| )4 4 /] A/"d‘__
/1 1/ // / // ATy
/ V4 A7
vd 7 7 V
g 7 7 e
Pl — RADARy.AW2EY.
- L
A g // A
A 1A L1
L1 _—1 i1 1 LA
o 50 100 150 yg2(v)

SCREEN-GRID CURRENT PLOTTED AGAINST SCREEN-GRID
VOLTAGE FOR ANODE VOLTAGE OF 275V
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LOW MICROPHONY,LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.

EF 37A 447
Ra = 100KQ
Rg = 330KQH
T Rk = |- 2KQOIT1 1
T ] Rqi (tollowing valve) 330KQ
v&.\l&. Vout . {Vh = 6-3V[H
V. V. \| | I | ] P T I
in (rms; T f\’\“ﬂ F f “E t
250 100 { T
T [L 1 T | ! ]
o T HH
) |
R ) 1 O G I Jrl T
200 80 ] T Vout »
H : (Dtot=5%)
o I Sre
HH ,’
150 601 l P oS I
i | i Vont in (mA)
" Vin 5
100 40 TIPS T 4
— 1
I ot
30 k__ i 3
50 20 =TT 2
i
10 . [
i
o) o It f (o]
200 250 300 350 VW)

OUTPUT VOLTAGE, GAIN AND CATHODE CURRENT PLOTTED
AGAINST LINE VOLTAGE AS A RESISTANCE COUPLED A.F. AMPLIFIER
(PENTODE CONNECTION)

Ra = 100 kQ Res = 330 k Q

()
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LOW MICROPHONY,LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE EF37A
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. [t has an anti-microphonic con-
struction and its heater is designed to reduce hum.

CH P E A Her s7 A A AR 449
1 T R 6 O 114
IE T 1
1 I I i
T 1T ; % [
T WDL i T I Vout
T H Vp = 250VpHTr
! T R, = tooKA e Vems)
- Ht - HRg, = 330KQH H
T 92 f . - 60
- HHRk = 1-2kQLL ol mu
I LT EEEET Rgi (following vaive) 330KQH T
+ i i s | —+ e b
R - eV
EEEEEES P L 1 L ]
1 : 5 0 N O O 60
EENEENEBERENEASSEESESNEEESEESESREEmEEE ]
W SE R 17 < i
i | 1 i
BN eieee:
NSNS EREEE R ! ”Jp out T
I 5 L O O I T 11 40
I T i o ra w—} -
T aREEs B assusEREeRAREE
P tot il S s
o) BT A A jaasaaEy
R s ] g 5 T O
6T i ; . f T/{r T ‘ T L 30
B senssassets! i e
LENEE e A me T man :?H‘pf{ T A
= N R W HEEHHEH- Dy ot TEEE T
4 1' { 111 [ fJ _'[ tLL_'H = ] 20
] T NN A
[ ] O 1 T & T
88 1 | i | 5 G ! 1 1
|05 2 1 AT T ] et | 5 [
* A e T
e mems o aes S aERRs el ne o g A Ca et B
| AEEE [ tf B ]
2 T P TR 10
P AN ENRP I |
AT T mmEmaEEa
e e ‘ H T
H17 7 BB E T T g
] Pl T O CT R ] Ny I W
A
[TIIT 1 i T2 i 1 i AT +T}J~ e 3 (o)
o ol 02 03 04 Vin Vems)

OUTPUT VOLTAGE AND DISTORTION PLOTTED AGAINST
INPUT VOLTAGE AS A RESISTANCE COUPLED A.F. AMPLIFIER
(PENTODE CONNECTION)

Ry = 100 k Q Rey = 330 k Q
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EF37A

LOW MICROPHONY,LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.

HHeraza H 448
) I (D T
T ey
agas 1 C T c3
0 1 ¥ A i j_j Cin
Rq = 220KQ mNEEESEEaRasE
Rgz =680KQ T
Rk = 2-2KQ
Rqi(following valve) 680KQ
Vout Vout Vh = 6:3V[ { ;i
Vin (Vems Li HHH 'T{L
250 100 f H
! 1 1
90 T
200 80 j FE e
T T NESE T l:
\ !Q!.\ T
T Vin
70 T =
= =g .
] M HH AT
- f
150 6 1 t Vout . — I,
1 (Dyor*5%) - 1 I 1 (mA)
50 ] T T T 5
t
100 40 4
30 I 3
3
50 20 I 2
10 I
o © L 110
250 300 350 400 Vp (V)

OUTPUT VOLTAGE, GAIN AND CATHODE CURRENT PLOTTED AGAINST
LINE VOLTAGE AS A RESISTANCE COUPLED A.F. AMPLIFIER (PENTODE

CONNECTION)

Ra = 220 k Q Res — 680 k Q

()
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LOW MICROPHONY,LOW HUM AF. F
VOLTAGE AMPLIFYING PENTODE E
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. [t has an anti-microphonic con-
struction and its heater is designed to reduce hum.

451 H+ EF37A
|
! Vout
1
Vy = 250V (Vems)
Rq = 22OKQ
Rk = 2-2KQ e
Rg; (following volvc) 680KQ
Vh = 6-3V f
/'
4 50
i
/] i
/. 40
Vout o
ll \‘
Diot y ]
(’og
1 30
T EEEP4
T V.4l
5 F ‘
4 7 ;
1 Yy
4 t at 20
/ Diot i
3 * I T
Y, ! ]
I
2 7 10
I ,
/ EENEESNNER NN
@ B .
) Ol 0-2 0-3 04 Vin (Vems)

OUTPUT VOLTAGE AND DISTORTION PLOTTED AGAINST INPUT
VOLTAGE AS A RESISTANCE COUPLED A.F. AMPLIFIER (PENTODE
CONNECTION)

2= 20kQ Rgy — 680 k O

(O
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LOW MICROPHONY,LOW HUM A.F.
F VOLTAGE AMPLIFYING PENTODE
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WHEN
CONNECTED AS A TRIODE (SCREEN-GRID CONNECTED TO
ANODE, SUP’RESSOR-GRID TO CATHODE)
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LOW MICROPHONY, LOW HUM A.F.
VOLTAGE AMPLIFYING PENTODE EF 7A
High gain pentode primarily intended for use in A.F.

pre-amplifier stages. It has an anti-microphonic con-
struction and its heater is designed to reduce hum.

EF37A 450 1
a
(mA)
Triode connected
go-a . 93-k
[T TTT
1T 20
Vq =150V
Vh=6-3V
/|
l'
15
l'
l'
/
7 10
/
)4
A
A,
4/1/ 5
pd
//
71/
]
Vg V) -6 -5 -4 -3 -2 . o

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE

FOR ANODE VOLTAGE OF 150 V WHEN CONNECTED AS A TRIODE

(SCREEN-GRID CONNECTED TO ANODE, SUPPRESSOR-GRID TO
CATHODE)

()
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R.F. PENTODE EFSO
Single-ended r.f. pentode, fully controlled by voltages of

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

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

Vh 6.3 \%
I 300 mA

CAPACITANCES

Min. Av. Max.

Cug! = - 0.007 pF
Cy1og2 — 24 — pF
it 7.1 8.3 9.5 pF
Cout 4.8 5:2 5.6 pF

OPERATING CONDITIONS

Va 250 250 250 250 \%
Vg2 250 250 250 250 \%
Nigize -2 -1.55% e \%
Vs 0% 0 -30% ~20% \%
la 10 10 10 10 mA
lg2 3.0 3.0 5.5 4.0 mA
g 6.5 6.5 52 6.0 mA/V
ra 1.0 1.0 0.1 0.2 MQ
—_— 7/ J— —

Req I - — kQ
Input damping (f=50Mc/s) 4.0 — — — kQ
OQutput damping (f—50Mc/s) 50 — — — kQ
Ry 0 32 0 32 Q
Ck 0 50 0 50 pF
Vg1 (for 10 : 1 reduction in gnm) — -4.5 ek +F \
Vg3 (for 10 : 1 reduction in gm) -53 — -55.5 515 \

# Valve not controlled by a.g.c.
% Vg is obtained from Vg3 by means of a potentiometer of 50k(2 and 3kQ.

+1 V1 is obtained from V3 by means of a potentiometer of 50kQ and 4kQ.

DECEMBER 1958 (1) \v/ Page 1



EFSO R.F. PENTODE

LIMITING VALUES

Vi () max. 550 \%
V, max. 300 A
pu mMax. 3 2%
I max. 15 mA
Va2 () Max. 550 \
Vg2 max. 300 \
Pg2 Max. 1.7 4
Ve max. (Igi=-1-0.3pA) -1.3 \
Va3 max. (lgz= 0.3 pA) -1.3 \
Ryt max. 3 MQ
Rg3 max. 3 MQ
Vi max. 100 \
Rj—k max. 20 k)
|
| —7
|
|
£
3
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R.F. PENTODE EF50

EFS0[- A Sm
(mAIV)
1(m A)
]
Va = 250V / -
Vga© 250V
Vgs= OV
/
/ 15
u v
TAM
Ia 10
LT
/ 7
AA— Gm =
. 5
/
y.d ‘g2
Vs
Y -6 -4 -2 0

)

ANODE AND SCREEN-GRID CURRENTS AND MUTUAL CONDUCTANCE
PLOTTED AGAINST CONTROL-GRID VOLTAGE
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EFSO R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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R.F. PENTODE EFSO
Single-ended R.F. pentode, fully controlled by voltages of

0 to —6V or 0 to —55V according to the circuit used.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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EFSO R.F. PENTODE
Single-ended R.F. pentode, fully controlled by voltages of

0 to —6V or 0 to —55V according to the circuit used.
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n
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INPUT DAMPING AND INPUT CAPACITANCE PLOTTED
AGAINST CONTROL-GRID VOLTAGE AT50 MC/S
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R.F. PENTODE EFSO

Single-ended R.F. pentode, fully controlled by voltages of
0 to —6V or 0 to —55Y according to the circuit used.
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST
SUPPRESSOR-GRID VOLTAGE
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EFSO R.F. PENTODE

Single-ended R.F. pentode, fully controlled by voltages of
0 to —6V or 0 to —55V according to the circuit used.

EF50 1 A)
o rlbAN
v,.n(m‘,(mv)
equivnoiseres
ax=io®
lk -
o T o
#0000
g2 =
i d Sl
| P~
a// / P ——r]
4 ‘f
pd
\ //
I A 9m 1000
\H Va = 250V
LV L] Vgz = 250V
= Vg = =2V
Vin (K = 40/0) =
|
S i o
/’:;um noise res.
1 100
/i b
i N7
M
4 N
// ! N e
AV (mgt%) TS
T by [t~
~~~~_~
10
Voa -50 -40 -30 -20 -10 o
%}

CONTROL CHARACTERISTICS WHEN CONTROLLED BY
SUPPRESSOR-GRID VOLTAGE

(R

[Mullard |
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R.F. PENTODE EFSO

Single-ended R.F. pentode, fully controlled by voltages of
0 to —6V or 0 to —55V according to the circuit used.
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INPUT DAMPING AND INPUT CAPITANCE PLOTTED AGAINST
SUPPRESSOR-GRID VOLTAGE AT 50 MC/S
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EFSO R.F. PENTODE
Single-ended R.F. pentode, fully controlled by voltages of

0 to —6V or 0 to —55V according to the circuit used.
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CONTROL CHARACTERISTICS WHEN CONTROLLED BY
CONTROL-GRID VOLTAGE
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SUBMINIATURE R.F. PENTODE EF70
Subminiature high slope r.f. pentode with a short suppressor

grid base. A diode is connected internally to the suppressor

grid to prevent this grid locking at a positive voltage.

HEATER
Va = 63 Vv
In o~/ 200 mA

MOUNTING POSITION h S Any

Note - Direct soldered connections ta_the-leads of this valve must
be at least 5mm from the seal and any ——ben’ding 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 satisfactory life; it should be adequately cooled. A suitable
method is to mount theé valve.in a metal clip which co’nd‘ucts the heat
away to the chassis and should resultina bulb temperature of 100°C.

CAPACITANCES (measured with external shield)

Cag ! <0.025 pF <«
Cin A 45  pF
Gt % 47  pF

CHARACTERISTICS

Va e 100 %
Ve: 100 v
Yy — . 0 \%

la N 3.0 mA
PNy 225 mA<—
\ Vo \ Ny -2.0 b4
o\ 2.5 mA/V
Mo = 100 k€
P;g1—g; 38

Vg (la=100p.A) -8.0 V<—
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EF70 SUBMINIATURE R.F. PENTODE
Subminiature high slope r.f. pentode with a short suppressor

grid base. A diode is connected internally to the suppressor
grid to prevent this grid locking at a positive voltage.

LIMITING VALUES

Vany max. 300 \
Va max. 175 \'
Pa Max. 750 mW
Vgany Max. 300 \%
Vgs max. 175 V
Pga Max. 400 mW
I max. 10 mA
Rgi_x max. 500 kQ
Rp_x max. 20 kQ
Vh—k max. 100 \%

Note - A diode is connected internally to g, in order to prevent

this grid locking at a positive voltage.

—49-3—-1046r—
a
k a
o
5 (o°%\" i
? ' 9 o & °F
I g o
3\o o/%
-3 g 9
= ; BBD/F Base 28max
© c
& '
=
All dimensions in mm 9
(R
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SUBMINIATURE R.F. PENTODE EF70
Subminiature high slope r.f. pentode with a short suppressor

grid base. A diode is connected internally to the suppressor

grid to prevent this grid locking at a positive voltage.
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EF70 SUBMINIATURE R.F. PENTODE

Subminiature high slope r.f. pentode with a short suppressor
grid base. A diode is connected internally to the suppressor
grid to prevent this grid locking at a positive voltage.
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SUBMINIATURE R.F. PENTODE EF70
Subminiature high slope r.f. pentode with a short suppressor

grid base. A diode is connected internally to the suppressor

grid to prevent this grid locking at a positive voltage.
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SUBMINIATURE VYARIABLE-MU
R.F. PENTODE

Variable-mu pentode suitable for use in controlled
r.f. amplifiers.

EF7I

HEATER
vh

Ih

MOUNTING POSITION

6.3
150

Any

\
mA

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
Shielded Unshielded
Cin 4.5 4.0 pF
Cout 34 1.9 pF
Cagi <0.015 <0.035 pF
CHARACTERISTICS
Va 100 v
Ve 100 v
Rk 120 Q
!a 7.2 mA
lg> 2.2 mA
8m 4.5 mA_/V
Fa 260 kQ
Vei (gm=25uA/V) -14 ¥
LIMITING VALUES
Va@) max. 300 v
Va max. 175 A
Pa max. 1.0 w
Vgg(],) max. 300 Vv
Vg2 max. 175 3
Pg2 Max. 500 mwW
I max. 10 mA
Rgix max. 500 kQ
Vi max. 100 \'%
|
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EF7I

SUBMINIATURE VARIABLE-MU

R.F. PENTODE
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SUBMINIATURE VARIABLE-MU
R.F. PENTODE I
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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EF 7 I SUBMINIATURE VARIABLE-MU
R.F. PENTODE
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SUBMINIATURE F
R.F. PENTODE E 72

High slope r.f. pentode

HEATER
Vi 6.3 \
In 150 mA
MOUNTING POSITION Any
Note—Direct soldered connections to the leads of this valve must
be at least 5mm from the sealand 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 and should result in a bulb temperature
of approximately 100°C.
CAPACITANCES
Pentode connected
Shielded Unshielded
Ca_gy <0.015 <0.02 pF
Cin 4.1 4.0 pF
Cout 2.5 2.0 pF
Triode connected
Ca_g 1.65 pF
Cin 2.8 pF
ot 4.2 pF
CHARACTERISTICS
Pentode connected
Va 100 N
Via 100 V'
N -1.4 i
la 7.0 mA
lgs 22 mA
o 5.0 mA/V
ra S 250 kQ
tg1-gs 36
eq 1.6 kQ
Rin-(f = 50Mc/s) 25 kQ
Triode connected <
" Ng— 100 \
Ve~ -1.4 \'%
la 9.2 mA
gm 6.8 mA/V
Fa 5.3 kQ
7 36
(R
[Mullard]
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EF72

SUBMINIATURE
R.F. PENTODE

High slope r.f. pentode

LIMITING

VALUES

Va ) max.
Va max.
Vgahy max.
Vgy max.
pa Max.
Pgs Max.
Patge MaxX.
lx max.
Vg, max. (lg=-0.3pA)
Rgi_x max.
Vh_x max.
Rn_x max.

k,g3,s

9 ‘
k.93,
B8D/F Base
k,g3,s h h
All dimensions in mm
(R
RS0 3 [Mullard]
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SUBMINIATURE 2
R.F. PENTODE EF7

High slope r.f. pentode

T
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
VARIOUS VALUES OF ANODE AND SCREEN-GRID VOLTAGES
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EF72 SUBMINIATURE
R.F. PENTODE

High slope r.f. pentode
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SUBMINIATURE
R.F. PENTODE EF72

High slope r.f. pentode
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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F 2 SUBMINIATURE
E 7 R.F. PENTODE

High slope r.f. pentode
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
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SUBMINATURE
R.F. PENTODE EF72

High slope r.f. pentode
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER, WHEN CONNECTED AS A TRIODE
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F72 SUBMINIATURE
E R.F. PENTODE

High slope r.f. pentode
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SUBMINIATURE

HIGH SLOPE PENTODE EF73
High slope pentode primarily intended for

industrial applications.

HEATER
Vi / 6.3 \
In 200 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.

COOLING

In operation this valve may become very hot and, therefore, in the
interests of satisfactory [ife, 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 and should result/in a-bulb temperature

of 100°C.
CAPACITANCES
Shielded Unshielded
Ca_g1 <0.15 <0.2 pF
Cin 4.5 5.0 pF
Cout 5.0 3.0 pF
CHARACTERISTICS
Vs 100 v
Ve 0 v
Ve 100 v
ls 7.5 mA
lgs 25 mA
-2.0 v
gm. 5.5 mA/V<-
Ta 250 kQ
Hg1-g2 28
Vgsmax. (for [,=100p.A) -60 v
(—
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SUBMINIATURE

EF7 HIGH SLOPE PENTODE
High slope pentode primarily intended for

industrial applications.

LIMITING VALUES

Van) max. 300 \
Vs max. 175 v
Vgan), Max. 300 v
Vg, max. 175 v
lx max. 14 mA
Pa; Max. 1.5 W
Pga Max. 1.0 \%3%
Paigs MaX. 2.0 W
Vg max. (lg;=+0.3pA) -1.3 "
Rg;_x max. 500 kQ
Rh_k max. 20 kQ
Vh_.k max. 100 \Y;
—49-3-1016/+—
53
| ‘
a
a 95
o~
"2y o
93 " o] o o @E
91 2 93\ © O/ k
o] (o]
9 a
B8D/F Base 125max A
k h h = T

c

g At
All dimensions in mm n
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SUBMINIATURE

HIGH SLOPE PENTODE

High slope pentode primarily intended for

industrial applications.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN-GRID VOLTAGE AS PARAMETER
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EF 3 SUBMINIATURE
HIGH SLOPE PENTODE

High slope pentode primarily intended for

industrial applications.
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SUBMINIATURE

HIGH SLOPE PENTODE
High slope pentode primarily intended for
industrial applications.
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SUBMINIATURE
HIGH SLOPE PENTODE

High slope pentode primarily intended for

EF73

industrial applications.
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CCNDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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SUBMINIATURE

HIGH SLOPE PENTODE EF73
High slope pentode primarily intended for

industrial applications.
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SUBMINIATURE

EF7 HIGH SLOPE PENTODE
High slope pentode primarily intended for

industrial applications.
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SUBMINIATURE LOW
MICROPHONY PENTODE

Voltage amplifying pentode primarily designed for low
microphony applications.

HEATER
Vh 7 S // 6.3 \%
In / /200 mA
To reduce the possibility of hum the heater shbul’& be eperated from d.c.

/

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.

COOLING

In operation this valve may become very hot and therefore, in the
interest of long life, it should be adequatély/ cooled. A suitable
method is to mount the valve in a metal clip which conducts the
heat away to the chassis.

CAPACITANCES (measured with external shield) y < -
Ca_gq / SN <0.3 pF
Cin i 3.6 PF
Cout / / 4.2 pF
CHARACTERISTICS
Ve 100 v
Yo 0 v
Vea\. < 100 \
I 7.0 mA
Mz : 24 mA<
Va1 N y -1.4 \
—gw O\ 3.1 mA/V<—
NG~ 200 kQ<—
tgygd 28
(
[Mullard]
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SUBMINIATURE LOW
MICROPHONY PENTODE

Voltage amplifying pentode primarily designed for low
microphony applications.

LIMITING VALUES

Va(p) max. 300 v
Va max. 175 \
Vgo(n) Max. 300 Vv
Vg, max. 175 Y
Pa Max. 900 mW <
Pgs Max. 350 mW<—
lx max. 10 mA
Rg,_x max. (cathode bias) 3.0 MQ
Rg;_x max. (fixed bias) 1.0 MQ
Vn_x max. 100 v
—>{9:3-1046f—
a
Q 92
o
"/eooN" T3
93 % o o Q ™E
9 93 o o/ k
o O
- 9 a
R BED/F Base 125max §
<
] 8ie

-
All dimensions in mm ]m L i l
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SUBMINIATURE LOW
MICROPHONY PENTODE

Voltage amplifying pentode primarily designed for low
microphony applications.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
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SUBMINIATURE LOW

4 MICROPHONY PENTODE
Voltage amplifying pentode primarily designed for low

microphony applications.
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SUBMINIATURE LOW
MICROPHONY PENTODE

Voltage amplifying pentode primarily designed for low
microphony applications.
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
AN ODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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VARIABLE-MU A.F. PENTODE EF83
Variable-mu a.f. pentode for use as a controlled-gain

audio amplifier.

HEATER
Suitable for series or parallel operation, a.c. or d.c.
Vi 6.3 \'%
In 200 mA
MOUNTING POSITION Any

CAPACITANCES (measured without external shield)

Cin 4.0 pF
Cout 5.0 pF
Ca—gl <50 mpF
Cgi-n <2.5 mpF
CHARACTERISTICS

Va 250 \
) 0 \
Vo 50 \
Va -1.6 \'
la 40 mA
lgo 115 mA
gm 1.6 mA/V
ra 1.25 MQ
Pgl-g2 10

Vg1 max. (lg1 = +0.3pA) -1.3 \

OPERATING CONDITIONS

Vo 250 v
Re 100 kQ
Ves b4
e 390 kQ
Ray 3.0 MO

*Ror 1.0 MQ
Rsource =200 kQ
xout(r.m.s.) 1 o 8.0 56 x

1 -1. -
o 18 165 mA
Iy 550 250 A
Vout/Vin 105 16
Dot 1.5 23 9

*Grid resistor of the following valve.

Under these operating conditions, the following total distortion figures
apply.

Vs 3.0 5.0 80 15 v
Diot (-Ver = 1t03V) 0.8 1.0 1.5 25 9
Diot (Va1 = 3t020V) 1.0 1.5 2.3 35 4
@
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EF83

VARIABLE-MU A.F. PENTODE

LIMITING VALUES

MICROPHONY AND HUM

Va(ph) max.
Vs, max.
Pa Max.

VgZ(b) max.

Vg2 max.
Pg2 Max.
|k max.

Rg3-; max.
Rgz1-) max.
Vy—x max. (cathode positive)
Vp—x max. (cathode negative)

Rp-x max.

550
300
1.0
550
300
200 m
6.0 mA
10 kQ
3.0 MQ
100 A
50 v
20 kQ

S<<3<<

This valve can be used without special precautions against microphony and
hum in circuits in which the input voltage is =2mV at f = 1kc/s and
Vg =1V for an output of 50mW from the output stage.

7115

43—
gl—

F

All dimensions in mm
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VARIABLE-MU A.F. PENTODE
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EF83 VARIABLE-MU A.F. PENTODE

ol 1 [ i B NERERES
3 > > 21> |>l> >
“Ma 31 1= 3 311213 13]32||e
j_ﬂé S Sk & ol T1Yholols
e (€ 1 ! | T' 1 [ O
||}
o
(o]
o
1
2
>
o
'S
>
o
-Hio
] |
| |
| |
\ 1Y}
I\ \ o
0n
N
N,
- i T
N
>
n [10> =, \
m,—lno L
i o =] AN
£ HLY
| oo
D5 T o
1
.2 © < o o)
H E
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EF83

VARIABLE-MU A.F. PENTODE
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EF83 VARIABLE-MU A.F. PENTODE
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VARIABLE-MU A.F. PENTODE EF83
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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.

HEATER
Vi
In
CAPACITANCES
Cout
Cin
Ca—g1
Cgl-g2
CHARACTERISTICS
Va 6.3 6.3
Ves 0 0
Vo 1.6 32
Ve1 T T
la 0.4 1.0
loo 0.15 0.4
gm 0.5 1.0
a 200 70
V5 -2.5 -2.5
€V gy -3.5 -4.0
Regq 15 8.0

12.6
0
3.2
1.
1.0
0.35
1.1

200 1

-2.5

-4.0
7.0

TObtained by grid current biasing, Rg1 = 10MQ

*For 10 : 1 reduction in gn
**For 20 : 1 reduction in gn

12.6

6.3

3.0
1.4

50

-3.5

-5.0
5.5

6.3 \%
300 mA
4.0 pF
6.5 pF
15 mpF
3.0 pF
25 \%
0 \Y
6.3 \
i \
33 mA
095 mA
21 mAJv
50 kQ
-3.5 \%
-5.0 v
50 kQ

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

voltage on gs)

Vi 6.3 12.6 25 \

Rg2 4.7 3:9 12 kQ

Res 100 100 100 kQ

vosc(r.m.s.) 5.0 10 10 \%

. t t tv

I 0.42 14 1.5 mA

lgo 0.6 1.6 1.5 mA

lgs 27 62.5 50 vA

8c 300 550 655 AV

Iy 49 47 47 kQ

Req 55 40 40 kQ

*Vg1 -2.5 -3.5 -3.0 \

*Ve1 -3.5 -5.0 -4.0 v

tObtained by grid current biasing, Rg1 = 10MQ
*For 10 : 1 reduction in gn
**For 20 : 1 reduction in gn
(R
MARCH 1961 (1) m\v@ Page D1




EF97

R.F. PENTODE

LIMITING VALUES

V, max.
Pa Max.
Vg3 max.
Vego max.
Pg2 Max.
| max.
Rg1 max.
Rgz max.
Vyp—x max.

h
h a
6 s
¥d — ks O Q)92
gl —
O
al g3
k.s h B7G Base
()
[Mullard]

50 \
500 mW
50 \%
50 \
500 mW
15 mA
22 MQ
50 MQ
50 \
19mm
max

le-47-5mm max -

—]
L 54:5 mm max —
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R.F. PENTODE EF97
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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EF97 R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg = 3.2V
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R.F. PENTODE EF97
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EF97

R.F. PENTODE
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RF. PENTODE EF97
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EF97 R.F. PENTODE
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EF97

R.F. PENTODE
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EF97 R.F. PENTODE
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R.F. PENTODE EF97
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EF97 R.F. PENTODE
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R.F. PENTODE EF97
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EF97 R.F. PENTODE

9c eFor |- o8 I 1q | Ig3
(LA/V) L Igp [(uA)
I
(mA)| rq
poso (kQ)
Rgo=47KQ
400 16 |80
Fa
A
~ A Tg3
L T
300 / 2 (60
9c
/ P P
I Ve pd
r V.
A
\ yd p.d
/'
| y.d
"4
200 7 4 08 (40
4 P
y
4
y
- _,\ =7 Ig2 u
A
100 ,/ = 04 |20
A <
4
o) o o
0 5 10 15
Vosc(rm.s.(V)
PERFORMANCE CURVES AS R.F. MIXER.
Vp = 6.3V, Rgz = 4.7kQ
[Mullard |
MARCH 1961 (1) \v/ Page C12




R.F. PENTODE EF97
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EF97 R.F. PENTODE

PERFORMANCE CURVES AS R.F. MIXER.
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SUBMINIATURE R.F. PENTODE EF730

R.F. pentode with short suppressor-grid base.

HEATER
Vi 6.3 \
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.

COOLING
In operation this valve may become very hot and to obtain satisfac-
tory life it should be adequately cooled. A suitable method is to
mount the valve in a metal clip which conducts the heat away to a
suitable heat sink.

CAPACITANCES

Shielded Unshielded

Cag1 <0.02 <0.034 pF
Ca—g3 <14 <14 pF
Ce1-g3 <0.15 <017  pF
Cin(gl, 4.0 40 PF
Cin(g3) 3.7 3.7 pF
Cout 34 2.1 pF

CHARACTERISTICS
Va 100 \
Va3 0 \4
Vo 100 v
Va1 -1.4 \
la 53 mA
|g2 41 mA
8m(gl-a) 3.2 mA/V
gm(g3-a) 500 wA/V
ra 110 kQ
Vg1 (la = 10p.A) -7.5 \
Vgs (la = 10pA) -8.0 \

LIMITING VALUES (absolute ratings)
Van, max. 330 v
Va max. 165 Vv
pa Max. 1l W

+ Vg3 max. 30 \4
Vgon) Max. 310 \'%
Vg2 max. 155 \
=Vg1 max. 55 \
Pg2 Max. 700 mW
|, max. 1 mA
lg2 max. 7.0 mA
Vhﬁk max. 200 \%
()
[Mullard]
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EF730

SUBMINIATURE R.F. PENTODE
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SUBMINIATURE R.F. PENTODE EF730

N =
& o
333 5|3
o '—T“T T17 1l
17 Q
MBI
\ ' :'
1\ 1
‘ L]
o
a
NEEEEHS I
\ ¥
At
o H3 ,4 o
%o
E—"m i 7
B o v o
s}
2 7
5 L\
: \ I
\
\ I
(W
= \ \
(o] Q
[T 0
T Y
2 AN
3 M \
T
1]
= 7 \
bt §
= | = [ o
T n B n (o]
< - =
-
£

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER

N
[Mullard |

OCTOBER 1958 (1) '\'/ Page Ci




EF730

SUBMINIATURE R.F. PENTODE
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SUBMINIATURE R.F. PENTODE EF730
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EF730 SUBMINIATURE R.F. PENTODE
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SUBMINIATURE YARIABLE-MU F I
R.F. PENTODE

Subminiature variable-mu r.f. pentode for use as a
controlled r.f. amplifier.

HEATER
Vh 6.3 \%
In 150 mA
MOUNTING POSITION Any
Note—Direct soldered connections to the leads of this valve must
be at least 5Smm 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 to obtain satisfac-
tory life it should be adequately cooled. A suitable method is to
mount the valve in a metal clip which conducts the heat away to a
suitable heat sink.
CAPACITANCES
Shielded Unshielded
Ca—g1 <0.015 <0.03 pF
Cin 4.3 4.0 pF
Cout 34 1.9 pF
CHARACTERISTICS
Va 100 \
Vea 100 \%
Va1 -1.1 \
la 72 mA
lg2 22 mA
gm 4.5 mA/V
ra 260 kQ
gm (Va1 = -14V) 25  upAV
LIMITING VALUES (absolute ratings)
Vam, max. . 330 \'
V, max. 165 \'%
Pa Max. 11 w
Vgg(b, max. 310 \%
Vg2 max. 155 \
Pg2 Max. 550 mW
-Vgi max. 55 \
lx max. 16.5 mA
Vh-x mMax. 200 Vv
()
[Mullard|
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SUBMINIATURE VARIABLE-MU
EF73 I R.F. PENTODE
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SUBMINIATURE VARIABLE-MU F73 I
R.F. PENTODE E :
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F I SUBMINIATURE VARIABLE-MU
E 7 R.F. PENTODE
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SUBMINIATURE R.F. PENTODE EF732
High slope r.f. pentode.

HEATER
Vn 6.3 \%
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 leads must be at least
1.5mm from the seal.

COOLING

In operation this valve may become very hot and to obtain satisfactory
life it should be adequately cooled. A suitable method is to mount the
valve in a metal clip which conducts the heat away to a suitable heat sink.

CAPACITANCES
shielded unshielded
Ca_g1 <0.015 <0.03 pF
Cin 4.2 4.0 pF
Cont 3.4 19 pF
CHARACTERISTICS
Va 100 '
Vga 100 Vv
Va -1.5 \'
Is 75 mA
lg2 24 mA
gm 50 mA/vV
ra 260 kQ
Ve (Ia = 10A) -9.0 3
LIMITING VALUES (absolute ratings)
Va(n, max. 330 \
V, max. 165 \"
pa Max. 1.1 w
VgZ(b) maxX. 310 V
Vgo max. 155 \
Pg2 Max. 550 mwW
~Vg1 max. 55 \
lx max. 16.5 mA
Vi_x max. 200 Vv
(R
[Mullard|
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EF732 SUBMINIATURE R.F. PENTODE

High slope r.f. pentode.
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EF732

(n) °A 00z os! 00! 0s oﬁ
5] ) _ [T 13 ] )
L1 AO¥— 5 T -

AGE— e —— 1 | _Le
| LI i =
NOE — [y - |
[ ] [T1 (AG1—=1B7) 267 | ST
3 ASZ— g
T T EESENN 1T \\V\Z

!
|
l>
1o
N
3
J
I a
P
Vil
/-
7
|
I
|
-
I
17
\/
!
-

I
|
I
>
[Te]
T
|
|
|
1
|
T
T
ol ‘
N
o
T
[ T2
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High slope r.f. pentode.
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High slope r.f. pentode.

SUBMINIATURE R.F. PENTODE

EF732
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SUBMINIATURE R.F. PENTODE EF734

High slope r.f. pentode.

HEATER
Vi 6.3 A
In 150 mA
MOUNTING POSITION Any

Note - Direct soldered connections to the leads of this valve must be at
least 5Smm from the seal and any bending of the leads must be at least
1.5mm from the seal.

COOLING

In operation this valve may become very hot and to obtain satisfactory
life it should be adequately cooled. A suitable method is to mount the
valve in a metal clip which conducts the heat away to a suitable heat sink.

CAPACITANCES
shielded unshielded
Ca—gl <0.015 <0.03 pF
Cin 4.2 4.0 pF
Coiit 3.4 1.9 pF
CHARACTERISTICS
Va 100 \4
*Vg3 0 \
Vo 100 pA
Vg1 -1.5 A
Ia - 7.5 mA
lg2 24 mA
gm 5.0 mA/V
ra 260 kQ
Vei (la = 10pA) -9.0 \'
*The suppressor grid should not be used for control or gating purposes.
LIMITING VALUES (absolute ratings)
Vg, max. 330 \
Va max. 165 v
Pa Max. 1 w
ng(h) max, 310 A
ng max. 155 Y
Pg2 Max. 550 mW
—Vg1 max. 55 A
lx max. 16.5 mA
vh-k max, 200 \'
<R,
[Mullard|
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EF734 SUBMINIATURE R.F. PENTODE

High slope r.f. pentode.
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SUBMINIATURE

High slope r.f. pentode.

R.F. PENTODE
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER

|SSUE 1

()
\v/ EF734 758-3




EF734

SUBMINIATURE R.F. PENTODE

High slope r.f. pentode.
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OCTODE FREQUENCY CHANGER

EK2

HEATER

This valve is suitable for d.c./a.c. operation.

Vn
In

CAPACITANCES

Ca_gy
Ca_k
Ce1-k
Ce1—ga
Cgo—Xk
Cgo—g4
Cgi—k

OPERATING CONDITIONS

6.3 \%
0.2 A
<0.07 puF
10 uuF
6.0 upF
1.1 upF
4.5 ppF
<0.25 weF
8.8 upF

For characteristics, curves and operating data, see Type EK32. Except

for base and capacitances, EK2 and EK32 are identical.

32 mm
‘ MAX.

ISSUE 2

9 9393
SIDE-CONTACT BASE

»

88 mm.
MAX.

—
[Mullard |
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OCTODE FREQUENCY CHANGER EK32

HEATER
This valve is suitable for AC/DC operation
Vi 6.3 Y
In 0.2 A
CAPACITANCES
Cin 9.0 wuF
Cout 10.5 upF
Cgl_g; <1.0 wuF
Cga-g4 <0.25 uuF
Ca_gy <0.1 upF
Cgl_all 6.0 upF
Cgp_all 5.0 ppf

OPERATING CONDITIONS
Medium and Long wavelengths

Ve 250 v
Ves 200 %
23+5 50 "
al 50 kQ
Ve (r.m.s.) 15 v
300 wA

lg (Vge=-2V) 1 mA
la (Vga=-25V) <0.015 mA
lgs (la=1mA) 25 mA
lggys (la=1mA) 0.8 mA
ge (la=1mA) 0.55 mA/V
gc (Vg =-25Y) <<0.002 mA/V
ra (la=1mA) 2 MQ
ra (Vg,=-25V) >10 MQ

Short wavelengths
Va 250 250 A%
Vo 200 200 v
Vesis 80 80 )
Ra 16 50 kQ
Vgl (r.m.s.) 5 2 v
lg1 275 200 uA
Vg, —4 —4 \
ly 2.3 1.7 mA
lgs 53 4.0 mA
lesys 19 13 mA
ge 0.65 0.5 mA)V
s 0.9 1.4 MQ
LIMITING VALUES
Vaihy mMax. 550 A%
Vy max. 250 \
Pa Max. 1.0 w
Veya5m) Max. 550 \
Vs Max. 125 \Y
()
[Mullard]
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EK32 OCTODE FREQUENCY CHANGER

LIMITING VALUES (cont.)

* lgz min. 2.0 mA
* lg, max. 3.0 mA
* lggys min. 0.6 mA
* lgg. 5 Max. 1.0 mA
T lgg min. 4.2 mA
T lgp max. 6.4 mA
t lgg.s min. 1.5 mA
T lgg, 5 max. 2.3 mA
I lgp, min. 3.2 mA
I g, max. 4.8 mA
I lgg.5 min. 1.0 mA
T gy, max. 1.6 mA
Pgs 5 Max. 0.3 w
Rgq max. 2.5 MQ
Vgg max (lg;=0.3pA) -1.3 \
Vean) 550 %
Pgs Max. 1.3 W
Rg1 max. 100 k Q
I max. 12 mA
Rh_x max. 5-0 k Q
Via_x max. 50 Vv
Vg, max. 225 \

* Medium and long wave operation (Vg =15V r.m.s.))
t Short wave operation (Vgi=5V r.m.s.)
1 Short wave operation (Vg=9V r.m.s.,)

100mm.
HMAX

OCTAL BASE

LIS

ISSUE 2 m@ EK32 1155-2




OUTPUT PENTODE ELZ

HEATER
This valve is suitable for D.C./A.C. operation.
Vi 6.3 ¥
In 0.2 A

OPERATING CONDITIONS

For characteristics, curves and operating data, see Type EL32. Except
for base, EL2 and EL32 are identical.

MAX.

Y
a
95 mm

SIDE-CONTACT BASE

ISSUE 2 [@v/m EL2 1054-1







OUTPUT PENTODE

Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB
amplifiers.

EL3I

HEATER
Vi 6.3 \%
In 1.4 A
CAPACITANCE
Ca_g1 1.2 ppF
CHARACTERISTICS
Va 275 600 Vv
Vg 275 400 \'
Ver -9.0 -22 \
la 91 42 mA
lgy Il 5.0 mA
gm 14 7.0 mA/V
ra 20 43 kQ
V-g1-g2 16.5 ==

OPERATING CONDITIONS—TWO VALVES IN PUSH PULL

(Self Bias)
a 350 375 400 A4
Ve, 350 375 400 v
Rk 100 122 145 Q
lao) 271 267 2% 63 mA
la (max. sig.) 2x83 2x75 269 mA
lga0) 2x8.8 2x8.8 2x83 mA
lga (max. sig.) 2x23.5 2x24.5 2x24 mA
Ra_a 5.0 6.0 7.0 kQ
Vin (g_g) r-mis. 2x14.7 2x15 2x15:5 \'%
*Pout 38 37.5 37 w
Diot 4.2 5.0 5.0 %
OPERATING CONDITIONS—TWO VALVES IN PUSH PULL
(Fixed bias)
o 400 600 800 \s
Vs 400 400 400 \'
Vi -23 -25.2 -26 \'
- 240 2x30 2%30  mA
la (max. sig.) 2x110 2x 103 2x 107 mA
lga(0) 2%52 2x34 2x3.1  mA
lg, (max. sig.) 2X26.8 2x28.5 2x28.5 mA
Ra_a 4.0 7.5 10 k Q
Vin (g_g) I-m.s. 2% 157 2x17.3 2x18 \
*Pout 55 84 120 W
Dot 3.2 5.0 5.0 %
*Measured at start of lg; or 5%, distortion.
¢
ISSUE 1 LI EL31 11574
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EL3I

OUTPUT PENTODE

Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB

amplifiers.
LIMITING VALUES
Va, max. 1.2 kV
Va max. 800 v
Vga(b) Max. 800 \
Vg, max. 400 \'
pa Max. 25 w
Pgz Max. 8 W
Ix max. 200 mA
Vg (lgg=-40.3 pA) max. -1.3 \%
Vi_x max. 100 \'
Rp_x max. 20 k Q
Rgi_x max. (self bias) 500 k Q
Rg;_x max. (fixed bias) 100 k Q
a
|___ 54 mm, |
a ﬁ | max.
] /Q\
al
E‘ l
E [
Sa 'E }
Sa a El
91 W f 5
3E
OCTAL BASE U U IU
K h h 2 L
()
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OUTPUT PENTODE EL3 I
Output pentode rated for a continuous dissipation of 25W

at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB

amplifiers.
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EL3 I OUTPUT PENTODE
Output pentode rated for a continuous dissipation of 25W

at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB

amplifiers.
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OUTPUT PENTODE EL3 I

Output pentode rated for a continuous dissipation of 25W
at the arnode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB

amplifiers.
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EL3 I OUTPUT PENTODE

Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB

amplifiers.
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OUTPUT PENTODE EL3 I
Output pentode rated for a continuous dissipation of 25W

at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB
amplifiers.
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EL3I

OUTPUT PENTODE

Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB

amplifiers.
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OUTPUT PENTODE

Output pentode rated for a continuous dissipation of 25W
at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB
amplifiers.

EL3I

—
O
SE EXS 8 S ) (o}
< (o) o}
- £ 8 & § =Y o 9’ oz
=
5
n.O
o}
-3
\ \
\ e
\ \
L S Q o oy
z & - TR
AN
\
1 o}
! v-1
1
\ \ \
‘ |
~ TR 3
= LA '
o
(] \ \ I
- 1
B A A \\ g
1" 1
l \ t
| L 1C
: \ )
> 93 g \
30 =uw a St 1 o
00 v v s N &
T L.l m \|
2w, T o
RIC R R N
— K o
AN =
~
| \ ~N-Nlo
S:\? 0 T @ o = o
o"' ~
Distortion and input voltage plotted against output power
for push-pull operation with fixed bias
Mullard
ISSUE 1 EL31 757-9




EL3 | OUTPUT PENTODE
Output pentode rated for a continuous dissipation of 25W

at the anode and suitable for use in push-pull combination
for effective outputs of the order of 100W in class AB

amplifiers.
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SUBMINIATURE OUTPUT PENTODE

Audio output pentode.

EL7I

HEATER
Vll
In

MOUNTING POSITION

6.3 \'
450 mA
Any

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

1.5mm from the seal.

COOLING

In operation this valve may become very hot and to obtain satisfactory
life it should be adequately cooled. A suitable method is to mount the
valve in a metal clip which conducts the heat away to a suitable heat sink.

CAPACITANCES
Ca—gl1
Cin
Cout

CHARACTERISTICS

Vin(r.m.s.)
oul

D(ut

LIMITING VALUES (absolute ratings)

Van, max.

Va max.

Pa Max.

Vggm, max.

Vga max.

Pg2 Max.
—Vg1 max.

I, max.

Vi k Mmax.

DECEMBER 1958 (1)

<0.2 pF
6.5 pF
755 pF
100 \Y
100 \
30 mA
1.2 mA
42 mA/V
15 kQ
-8.3 \
-40 Y
110 \
110 Y
30 mA
1:2 mA
270 Q
3.0 k€
6.4 \%
1.0 w
10 %
330 "
165 "
4.0 w
310 \
155 \
1.0 w
55 \'
50 mA
200 \
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EL7I

SUBMINIATURE OUTPUT PENTODE

g2

o o

B8D/F Base

All dimensions in mm

(R

DECEMBER 1958 (1)
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SUBMINIATURE OUTPUT PENTODE EL7 I
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SUBMINIATURE OUTPUT PENTODE
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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 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 parallei operation, a.c. or d.c.

Vp! 6.3 v
In 700 mA

The maximum variation of heater current at V, = 6.3V is +35mA. In
order to achieve a useful vaive 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 <
Cagi —_ — 150 mpF
Cin 92 10 10.8 pF
Coit 6.3 6.8 7.3 pF
Cgl-h = — 250 mpF
Ch—x — 7.0 — pF

CHARACTERISTICS?

Va 200 \'%
Va3 0 \4
Ve 200 v
Ve1 —-4.4 \4
la 30 mA
b 41 mA
&m 9.0 mA/V
ra 52 kQ<—
Ugl-g2 21.5

Ri 0 Q

(@
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E80L SPECIAL QUALITY OUTPUT PENTODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Average Initial range End of life*
Anode current
at Va_e = Vao e = 204.5V
Vs = 0V, Ry = 130Q 30 26.5 to 33.5 21 mA
at Vu~k = Vggf}( = 200V
Vgg_k =0V, Vgl = -14V — < 200 _— [J.A

Screen-grid current
at Va—e = Voo = 204.5V
Ves—k = 0V, Ry = 130Q 4.1 2.7t0 5.5 20 mA
Control-grid current
at Vae = Vgo-e = 204.5V
Ves-k = 0V, Rx = 130Q — < 0.5 1.0 uA
Mutual conductance
at Va_e = Vgo-e = 204.5V
Vesz—x = 0V, R = 130Q 9.0 7.4 to0 10.6 6.0 mA/V
Power output
at Va—x = Vg = 200V
Vez—x = OV, | = 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

Va-k 200 250 \
Vg‘%k 0 0 \'
Vo) — 250 \
Vgax 200 — v
Ry 130 270 Q
Ra 7.0 10 kQ
Rg2 e 10 kﬂ
la 30 24 mA
le2 4.1 33 mA
vin(r.m‘s.) (Poul = 50mW) 330 — mV
vin(r.m.sA) 3.0 3.0 \%
Pout 2T 28 W
Diot 10 10 %
(N

. [Mullard]
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SPECIAL QUALITY OUTPUT PENTODE E80L

OPERATING CONDITIONS FOR TWO VALVES IN CLASS ‘AP’
PUSH-PULL

V:A k 200 250 \%
Vis-k 0 0 \"
Vo & 200 250 Vv
Ry (per valve) 130 270 Q
Ril a 9 9 k&l
Lago) 2x20.6 2x23.5 mA
le2(0) 2x2.8 2x32 mA
Vimy.l glir.m.s. 10.4 156 v
Pout 5.7 9.0 W
Do 3.0 45 %
byomas, siey 2x24.6 2x29.5 mA
lg2 (max. sig.) 2x49 2x 6.6 mA
INSULATION
Initial Range End of life*
Between heater and cathode
Measured at V) . = 120V
(cathode positive) Ryj,, = 1.0ML)
Leakage current <15 20 uA

Between any two arbitrary electrodes
Measured at 300V
(cathode positive) - 50 10 MQ

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

ABSOLUTE MAXIMUM RATINGS!

Va(n) max. 600 \
V. max. 300 \'%
Pa Max. 8.0 \i4
Vo (1) max. 600 A
V.2 max. 300 v
w2 Max. 2.6 w
-V, max. 100 A
—ngg max. 100 A%
l: max. 50 mA
Rg1 k max. (self bias) 1.0 MQ
Vh-k max. 120 \
Rh Kk Max. 20 k€
Tl)ull) max. 225 °C

SHOCK AND VIBRATION

The E80L can withstand vibrations of 2.5g and 50c/s for 96 hours and is
proof against impact accelerations of approximately 500g.

MTard]
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E80L SPECIAL QUALITY OUTPUT PENTODE

OPERATING NOTES

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

conditions:
Va-k 200 v
Voo k 200 \
Ra 1.0 kQ
R 130 Q

222
5263 o

max
a 1 x
h o 9
h s E £
(0] 1S €
S K (3] O a £ €
g3 a2 O 5 0 0
gl (@] o ~ ©
gl O O g2 ~
-
S 93

kh h BOA Base IR

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

(@R
[Mullard]
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SPECIAL QUALITY OUTPUT PENTODE E80L
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SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE E80L
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E80L SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE E80L

= =
8 3
0 >
(o]
o
<
o
(o]
m
8
=
o o2 g
[+3]) mnon "
Lo 3}
o
B

Vg3
Ri

=ov
-2
—4
—6v

Vg|

200

100

AN

o o o o
© ~ [\

(mA)

Qq
o
-

SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER
Vgz = 150V

(A

Mullard
JUNE 1959 (1) N, Page C5




SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE E80L
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SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY OUTPUT PENTODE E80L
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E80L SPECIAL QUALITY OUTPUT PENTODE
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SPECIAL QUALITY

OUTPUT PENTODE E8| I_
Special quality output pentode designed for use

in telephone equipment.

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 \4
In 375 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 <+4-1.5%,.

CAPACITANCES®

Ca—gl <0.02 pF
Cin 11.540.8 pF
Coul 6.5+0.6 pF
Cgl—h 0.2 pF
Ch-k 4.2 pF
Cin (I = 25mA) 14.3 pF
CHARACTERISTICS?
Va k 210 \
Vg3« 0 \
Vea—k 210 \4
Rk 120 Q
*g 20-+3.0 mA
“le2 531412 mA
*gm 11+1.5 mA/V
ra 300 kQ
ra min. 200 kQ
tgl—g2 36
Req (r.f.) 1.2 k€
*—lg1 max. 2 0.5 wA
V,'Zl (|g1 = +03{LA) <=1.1 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:

B <135

I <31 mA
gm <78 mA/V
1 (Rgr = 100k<2) =10  pA

N
Mullard
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E8I SPECIAL QUALITY
OUTPUT PENTODE

OPERATING CONDITIONS
As a pre-amplifier

Va-x 210 \4
Vea—i 0 v
Vezx 210 \
Ri 180 Q
Ry 20 kQ
Iy 15 mA
Igz 4.0 mA
Vout/Vin 172

As an output valve
Va=x 210 v
Vez—x 0 \
Veo—x 210 \4
Ry 120 Q
Ra 15 k€2
la 20 mA
lgz 53 mA
Poul (Dlt)l — SOU) 10 w

in(r.m.s.) 0.9 \'
INSULATION

Between heater and cathode
Vi 6.3 \%
Vi-k 120 Vv
Series resistor 1.0  MQ
Leakage current <24 <mm A

Between any two arbitrary electrodes >30 MQ

LIMITING VALUES! (design centre ratings)

Vam, max. 550 v
Va max. 210 4
Pa Max. 4.5 w
Vega n) max. 550 v
Vga max. 210 \4
Pg2 Max. 1.2 w
I max. 30 mA
Rg1-x max. (cathode bias) 500 k€2
Rg1-x max. (fixed bias) 250 kQ
Vh -k max. 120 \
Rp—x max. 20 kQ
Tyuy max. 170 5€

OPERATING NOTES

The hum voltage referred to g1 has a maximum value of 200V
r.m.s. at 50c/s with a grid leak of 1.0MQ.

(R
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SPECIAL QUALITY I
OUTPUT PENTODE L
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All dimensions in mm
The bulb and base dimensions of this valve are in accordance with BS448,
Section B9A
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SPECIAL QUALITY
OUTPUT PENTODE E8I I_
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SPECIAL QUALITY
OUTPUT PENTODE
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SPECIAL QUALITY
HIGH SLOPE PENTODE
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.
Vit 6.3 v
Ih 300 mA

The maximum variation of heater current at Yh=6.3V is+-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)
Cin V. 8.0 pF
Cin Max. 8.7 pF
Cout aV. 3.6 pF
Cout Max. 1 4.2 pF
Ca—gl <0.015 pF
Cgl-n <0.15 pF
Ch—x 4.0 pF
cin (lk=12.1mA) 10.8 pF
*Cgl—shje]d <0.025 pF
*Ca—snteld <0.025 pF

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

CHARACTERISTICS®
Va_x 210 Vi
Ves_x 0 s
e,
Kk

*g 10+1.3 mA
*lgo 21404 mA
*gm 9.04+1.2 mA/vY
ra 500 kQ
rs min. 300 kQ

tg1-g2 34
Req (r.f.) 750 Q
Req max. (r.f.) 1.0 kQ
Req max. (f=0 to 10ke/s) 36 kQ
—*lg1 max. (Rg1=100kQ) 0.5 A
Vgi_x max. (la=500p.A) -5.25 \%

*To allow for vaive 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:-

Is 7.0 mA
g 1.25 mA
gm 6.4 mA/V
~lg1 (Rg1=100kC2) 185 T aA
()
[Mullard |
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E83F SPECIAL QUALITY
HIGH SLOPE PENTODE

OPERATING CONDITIONS AS CLASS “A” AMPLIFIER

Va_x 120 210 A
Vga_x 0 0 A
Vg2, 120 120 A
R 180 180 Q
Ra 10 20 kQ
Rea 5.6 56  kQ
(s 8.3 83 mA
lg2 1.7 1.7 mA
gm g 8.2 8.2 mA/V
Fa 420 440 kQ
Vin .m.s.) 14 1.1 A%
Vin r.m.s,) (Pout=50mW) 350 250 my
out 340 660 mW
*Pout(lg1=+40.3pA) 400 870 mW
Diot 10 10 A

¥*Measured with Rg;=330kQ

INSULATION
Between heater and cathode
Vu 6.3 \
Vo-x 100 \'
Series resistor 1.0 MQ
Leakage current <15 uA
Between any two arbitrary electrodes >100 MQ

LIMITING VALUES (design centre ratings)

Vab; max. 550 \
V, max. 210 \'4
Pa Max, 24 w
Vg2 max. 550 \
Vg2 max. 210 \
Pg2 Max. 350 mW
I max. 16 mA
*ik(pk) max. 80 mA
Vg1 max. (lgg=-40.3pA) -1.1 \
~Vg1 max. 100 A
~*Vg1(pky Max. 200 N
Pe1 Max. 50 mWw
Rg1-x max. (cathode bias) 1.0 MQ
Vh-k max. 100 \%
Rh._k max. 20 kQ
Touip Max. (absolute rating) 170 °C

*Max. duty cycle=109%,, 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 500kQ.

)

[Mullard]
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SPECIAL QUALITY
HIGH SLOPE PENTODE

ES3F

93,5 —
gl —

39A Base

22:2mm|
max

t‘*60~5 mm mox—"
67:5mm max~—-'

.

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

Section B9A
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SPECIAL QUALITY E83F
HIGH SLOPE PENTODE

am 5189 E83F 1
(mA/V) TTT1 (mA)
TET
Vg=2I0V
V, =0V
Vgo=120V
Rk=00
20 40

Iq
15 30
A
/
A
Im
| 20
e /
y
4

y

/| /
5 . 10

A
7
/1 T2 124
l, r
A
A pEd

=

0O - [0}
Vg, (V) -6 -4 -2 ol

ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE AT V,=210V,
Vg2 =120V.

Mullard
DECEMBER 1958 (1) @] Page Ci




E83F SPECIAL QUALITY
HIGH SLOPE PENTODE
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ES3F

SPECIAL QUALITY
HIGH SLOPE PENTODE
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SPECIAL QUALITY
HIGH SLOPE PENTODE

E83F
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SPECIAL QUALITY
HIGH SLOPE PENTODE E83F
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E8 F SPECIAL QUALITY
HIGH SLOPE PENTODE
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ES3F

SPECIAL QUALITY
HIGH SLOPE PENTODE
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SPECIAL QUALITY
E83F HIGH SLOPE PENTODE
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SPECIAL QUALITY
HIGH SLOPE PENTODE E8 F
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E83F SPECIAL QUALITY
HIGH SLOPE PENTODE
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SPECIAL QUALITY
HIGH SLOPE PENTODE E83F

g 3
~ |} E
{ i
\
o
v =
\
\
\
\
©
\
\
S>S>>q \
" 9080
8—":"'—[" ©
W Mo
P ooF \
\
.‘
\ ‘
<
\
\
\-
\
\ o~
\
\
\
o
E=iny 00 o - o
S

INCREMENTAL INPUT CAPACITANCE PLOTTED AGAINST CATHODE
CURRENT AT V, = 210V, Vg = 120V

(@
[Mullard]

OCTOBER 1960 (1) v Page C11




SPECIAL QUALITY
E8 F HIGH SLOPE PENTODE
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SPECIAL QUALITY DUAL CONTROL
HEPTODE
Special quality dual control heptode for use as a gating

valve in computer 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 numbers are used to indicate where reference should
be made to a specific note.

HEATER
Suitable for parallel operation, a.c. or d.c.
Vit 6.3 Vv
Ih 270 mA
The maximum variation of heater current at Vy = 6.3V is --14mA.
MOUNTING POSITION Any
CAPACITANCES? (measured without an external shield)
Ca—gl <0.08 pF
Ca—g3 <0.45 pF
Cgl-g3 <0.2 pF
Cgl-all 5.4 pF
Cg3-all 7.0 pF<—
Ca-all 7.9 pF‘(-—
CHARACTERISTICS? (see fig. 1)
Vam) 150 150 150 150 v
Vgargam) 75 75 75 75 \%
Veim) 0 0 -10 0 \'%
Vg3 0 -10 0 -+55 \
Ra 20 20 20 — kQ
Rg2igd 470 470 470 Q
Rg1 47 47 47 — kQ
Rgs 47 47 47 — kQ
i 55 <0.2 <0.2 — mA <«
<7.0
lg3 = —_ — >0 mA

Vg2+g4(b)
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E9 I H SPECIAL QUALITY DUAL CONTROL

HEPTODE

Inverse grid current (g; and g3)

Vam)
Veaigam)
Veim)
Vesm)
Ra
Rg2+g4
Rg1
Rgs

i

e

INSULATION

Between heater and cathode.
Vi
Vhx

Leakage current

TYPICAL OPERATING CONDITIONS

As a frequency changer

IgZ, gd
Vgl(Lm.sq
Igl

Rg1

ge

Fa

JANUARY 1959 (1) S

150 \%
75 v
-1.5 v
-1.5 \
20 kQ

470 Q
47 kQ
47 kQ

<0.2 uA

<0.5 pA<
6.3 v

120 v

<15 vA

250 Vv

100 \'
-5.0 \4

33 mA
6.5 mA
10 v

530 vA
20 kQ

450 wA/V

850 kQ
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SPECIAL QUALITY I H
DUAL CONTROL HEPTODE E

LIMITING VALUES" (absolute ratings)

Vn(h) max. 500 \%
V, max. 250 \'%
Pa Max. 1.0 w
Veaigan) Max. 500 \
Vgaigq Max. 100 \'%
Pg2+gd4 Max. 1.0 %
Vg1 max. 0 v
-Vg1 max. 100 \
—Vgi1(pk) Max. 200 v
Pg1 Max. 500 mW
£ Vgz max. 0 \'
-V g3 max. 100 \
“|- Vg3(pk) Max. 90 \
—Vg3(pk) Max. 200 \%
Pg3 mMax. 500 mW
I max. 20 mA
ik(pk) Max. 70 mA
Rg1-x max. (cathode bias) 1.0 MQ
Rg1-x max. (fixed bias) 500 kQ
Rgs i max. (cathode bias) 1.0 MQ
Rgsk max. (fixed bias) 500 kQ
Vi kx max. 120 \%

max.

e S S N——  ——]

.
The bulb and base dimensions of this valve are in accordance with BS448,
Section B7G.
(R
[Mullard]

JANUARY 1959 (1) v Page D3






SPECIAL QUALITY E9 I H

DUAL CONTROL HEPTODE
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E I H SPECIAL QUALITY
DUAL CONTROL HEPTODE
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SPECIAL QUALITY E
DUAL CONTROL HEPTODE
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9 I H SPECIAL QUALITY
DUAL CONTROL HEPTODE
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E9IH

DUAL CONTROL HEPTODE

SPECIAL QUALITY
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SPECIAL QUALITY
E9 I H DUAL CONTROL HEPTODE
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SPECIAL QUALITY
DUAL CONTROL HEPTODE
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E9 I H SPECIAL QUALITY
DUAL CONTROL HEPTODE
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SPECIAL QUALITY
DUAL CONTROL HEPTODE E9 I H
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TUNING INDICATOR EM80

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

HEATER

Vh 63 V
I 300 mA

TYPICAL OPERATING CONDITIONS

Vy 250 \
Vi 250 \
Ry 500 kQ
Rg—x 3.0 MQ
Ve -1.0 -14 \
B 5 50 deg
la 370 10 A
It 2.0 2.3 mA

LIMITING VALUES

Va(b) max. 550 \
Va max. 300 \%
Pa Max. 200 mW
Vt(b) max. 500 \4
Vi max. 300 \%
Vi min 165 v
I max. 3.0 mA
Rg_1x max. 3.0 MQ
Vh-x max. 100 \"
A
a t
9o+20

o x| %

g e

v |

~ O

0| 0

a
k,g'h h /
4 DIRECTION
OF VIEWING A
BOA B S

Noval Base

All dimensions in mm

(R
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EM80 TUNING INDICATOR

- EM8O 1824 || P°
L
!
N\
N "
Vb=Vt=250V \
Ra=500kQ
Rg-k=3-0MQ
\
A
\ 30
\
\
\
\ 20
\
\
\ -
\ 10
\
\
\
| [e]
lVa(V) __ -I5 -10 =5 [e]

LIGHT ANGLE PLOTTED AGAINST CONTROL-GRID VOLTAGE

(-
[Mullard]
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TUNING INDICATOR EM80
Electron beam tube for use as tuning indicator in F.M. or

AM. receivers.

[ | | EMBO 1824 | | P°
T Ty
H N
N
N <
i Vb=Vt=250V
[ Ra=500kQ
]‘ Rg-k=3-OMQ
HE
—JF \
30
[ 1
| \
| 20
I
\
\
1 10
| L
| \ N
\
|
r |
T
| o
va (V) ~15 ~io =5 9]

LIGHT ANGLE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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OCTODE FREQUENCY CHANGER

Octode frequency changer for use in

battery superheterodyne receivers.

FC2

FILAMENT

CAPACITANCES

CHARACTERISTICS

LIMITING VALUES

CONNECTIONS

Brit. 7-Pin Base

@G)
®
® @

Viewed from free end of pins

DIME NSIONS

ISSUE 1

Vi

Ca_gs
Cout
Cin
Cgl_gg

Va

Vea
Vesies
la
lgosgsse5

ge

Va max.
Vg, max.
Vesigs Max.
Rgi_x max.

2.0 \Y
0.1 A
0.057  puF
14.5 puF
9.9 vpF
0.11 puF
135 \
135 \
70 \
0.95 mA
3.75 mA
200 wA/V
150 \
150 \%
70 \
2.5 MQ

Pin No. 1 Oscillator Anode (g,)

2 Oscillator Grid (g,)

3 Screen Grids (g; + g;5)
4 Filament

5 Filament

6 Metallising

7 Anode

Top Cap—Control Grid (g,)

Overall length 132mm.

Overall diameter 46mm.
(R

LTl FC2 1571







OCTODE FREQUENCY CHANGER

Octode frequency changer for use in battery super-
heterodyne receivers. This valve has been specially
designed for frequencies up to 19 M/cs.

FC2A

FILAMENT
Vi 2.0 v
e 0.13 A
Bulb finish—Metallised
CAPACITANCES
Cglt 6.6 puF
Cin 9.1 uuF
Cout 13.6 ppF
Cgag 8.5 puF
Cgl_gg <0.12 wuF
Ceo—g4 <0.35 wwF
Ca_gs <0.07 upF
OPERATING CONDITIONS
Normal Operation
Ve 90 135 v
Vis 90 135 \%
Vessgs 45 45 \
lg 0.7 0.7 mA
Vg —0.5 —0.5 \%
Igs 13 2.1 mA
lgssgs 0.6 0.7 mA
Vose r.m.s.) 8.5 8.5 v
ge 0.27 0.27 mA/V
ra 2.0 2.5 MQ
ra >10 >10 MQ
Vg, (for 100 : 1 reduction in g¢)
—12 —12 \
Short Wave Operation
Va 135 \%
Via 135 \%
Visigs 60 b
la 1.0 mA
Ves —1.5 \
lga 2.3 mA
lgsge 1.0 mA
Vose (r.m.s.) 4.0 v
ge 67 pA/V
ra 1.7 MQ
(A
m FC2A 15741
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FCZA OCTODE FREQUENCY CHANGER

Octode frequency changer for use in battery super-
heterodyne receivers. This valve has been specially
designed for frequencies up to 19 Mc/s.

LIMITING WALUES

Va max. 150 \%
Pa Max. 0.5 w
Vg, max. 150 \4
Pgs Max. 0.6 W
Vg31g5 Max. 100 \4
Pg3+gs Max. 0.4 w
lx max. 11 mA
Rgy_x max. 2.5 MQ
Rgi_x max. 100 k Q

CONNECTIONS
Brit. 7-Pin Base
Pin No. 1 Oscillator Anode (g,)
@ » 2 Oscillator Grid (g,)
@ » 3 Screen Grids (g; & g;)
» 4 Filament

@ @ » 5 Filament

» 6 Metallising and (g,)

® ® » 7 Anode

Top Cap—Control Grid (g,)
Viewed from free end of pins

DIMENSIONS
Overall length 135 mm.
Overall diameter 46 mm.
¢ A
[Mullard |
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OCTODE FREQUENCY CHANGER Fc4

Octode frequency changer for use in a.c. mains

super heterodyne receivers. FCI 3 & FCI 3c

OVERLEAF
HEATER
Vi 4.0 \'
Iy 650 mA
CAPACITANCES
Ca—g4 0.06 pF
Cin 9.0 pF
Cout 125 pF
Cgl-h 9.4 pF
Cga-n 6.1 pF
Cgl-g4 <0.35 pF
Cg2 g4 <0.25 pF
OPERA.TING CHARACTERISTICS
Va 250 \
Vg 90 \4
Vgitgs 70 \
la 1.6 mA
lga 2.0 mA
leaips 3.8 mA
g4 -1.5 \
8e 600 HA/V
250 Q

Rk
At Va=200V, Vg:=Vgi:05=70V and Viosepr) =12V, the grid current (l44)
reaches a value of 1.0pA for Vg4=-0.1 to -0.95V.

LIMITING VALUES

Va max. 250 \
Vg2 max. 90 v
Vg3+gs max. 70 A
Rgs x max. 25 MQ
CONNECTIONS
Brit. 7-Pin Base
@ Pin No. 1 Oscillator anode (g)
@ @ - 2 Oscillator grid (g;)
i 3 Screen grids (g5 | gs)
% 4 Heater
@ @ ” 5 Heater
7 6 Cathode, metallising and
@ suppressor grid
@ T 7 Anode
Top cap Control grid (g.)
Viewed from free end of pins
DIMENSIONS
Overall length 135 mm
Overall diameter 47 mm

(@
[Mullard]|
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Fc|3 OCTODE FREQUENCY CHANGER

Octode frequency changer for use in d.c./a.c.
mains superheterodyne receivers.

FCI3C

Except for basing and dimensions the FC13 and FC13C are identical.

HEATER
I 200 mA
Vi 13 Vv
CAPACITANCES
Ca- g4 <0.1 pF
Cin 9.0 pF
Cout 12.5 pF
Cel-k 9.4 pF
Cg2-Jc 6.1 pF
Colg4 «0.35 pF
Cga-u4 <0.25 pF
CHARACTERISTICS
Va 200 Vv
\3 90 \
Vgiigs 70 \
Iy 1.6 mA
le2 2.0 mA
IL-,B I3 38 mA
Viu -1.5 \
g 600 nA/NV
R 250 Q
Yose(pk) 12 \
LIMITING VALUES
Va max. 200 \
Vg2 max. 90 \'%
Vgipgs Mmax. 30 \'
Rg41c max. 2 MQ

CONNECTIONS—FC13

Contact No. 1 Metallising

2 Heater

3 Heater

4 Cathode and
suppressor grid (gs)

5 Oscillator anode (g-)

6 Oscillator grid (g)

# 7 Screen grid (g3 .5)

8 Anode

Top cap Control grid (g4)

Viewed from underside
of valve base

DIMENSIONS—FC13

Overall length 118 mm
Overall diameter 47 mm

The basing and connections of the FC13C are identical to the FC4

(U
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FULL WAVE RECTIFIER FW4 500
Directly-heated power rectifier for -

output currents up to 250mA.

HEATER
Vi 4.0 \"
It 3.0 A
LIMITING VALUES
PiLY. 1,600 \"
Va(r.m.s.) Max. 2% 500 \
lout Max. 250 mA
Rlim min.
Vae,m.s,) C (per anode)
V. (F) (Q)
2 500 16 200
2x350 32 150
51 mm. ]
MAX. "7'
T
a a'
a'
x
a
x
§ £ £
o
g
4-PIN BASE
f f
(R
[Mullard]
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FULL WAVE RECTIFIER

Directly-heated power rectifier for

FW4-500
output currents up to 250mA.

e <
] iE
| |
1 I ]
| i
I
I
] ¢
|
]
| ]
]
/
|
[ I
o [ 2 ; 8
fIEH ¢ e
) Ny N
g 3 § g
= N :[ Q[
i) ¥
4 By o VI
I Ji
| 8
]
/ i
[.
/
/
/ Ji
Vé o)
I (1]
] [
/ /
/
IS o
>8> 3 § §

OUTPUT VOLTAGE PLOTTED AGAINST OUTPUT CURRENT
WITH ANODE VOLTAGES AS PARAMETER

(R
FW4-500 757-2
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FULL WAVE RECTIFIER

Directly-heated power rectifier for outputs
up to 800V or 125mA.

FW4-800

FILAMENT

Vi
lg

LIMITING VALUES

Var.m.s,) Max.

lout Max.

C max.

Rizm min. (per anode)

a a
u
a
o
flo o) f
o
a
BRITISH 4-PIN BASE
{ f

4.0 v
3.0 A
2% 850 Vv
125 mA
4.0 ®
150
Simm.
MAYX
>
«
z
E
£
o
by

ISSUE 2
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FW4 800 FULL WAVE RECTIFIER
= Directly-heated power rectifier for outputs

up to 800V or 125mA.

] g e —
£ | H H H 8%
< & € = 2 £
2 > > > ™
4 2 3 2 o
o 2 © Py N
X b3 X X
N ~ N N
o
i o
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wa
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3y
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o 5% [
N oh Qo
< 2 i &
cwn
= O u 1
) e =
] Y
S Z o
o= ~
g3 I
=] |
o
| f #
I
|
I 3
I
| I
1 | |
i) o
J ] <
,' .
55 o o
35
59 g S §

OUTPUT VOLTAGE PLOTTED AGAINST OUTPUT CURRENT WITH
ANODE VOLTAGES AS PARAMETER
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MEDIUM IMPEDANCE TRIODE H L I 3

Indirectly heated medium impedance Triode for use in
D.C./A.C. mains receivers.

OPERATING DATA

For heater characteristics and operating data, see Type HL13C. Except
for dimensions and base connections, Types HL13 and HL13C are
identical.

CONNECTIONS

Contact No. 1 Metallising

”» 2 Heater
5 3 Heater
53 4 Cathode
% 5 N.C.
= 6 N.C.
" 7 NG
o 8 Anode
Viewed from underside of Valve base Top Cap—Control Grid
DIMENSIONS
Overall length 101 mm.
Overall diameter 44 mm.
(R
O [ Mullard]|
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MEDIUM IMPEDANCE TRIODE

Medium impedance triode for use as detector or L.F.

amplifier in D.C./A.C. mains receivers.

HLI3C

HEATER

CAPACITANCES

Cig
Cg_k
Ca_xk

CHARACTERISTICS
Va

la
Ve
gm
v
Fa
R

OPERATING CONDITIONS AS R.C.

LIMITING VALUES

Va max.
Pa Max.
lx max.
Rg_x max.
Vh_x max.
Rh_x max.

ISSUE 1 v

0.2 A
13 \%
3.1 v F
3.9 uuF
4.6 puF
200 \%
5.0 mA
-3.7 \%
33 mAV
40
12 k Q
740 Q
AMPLIFIER
200 \%
0.65 mA
-2.6 \%
160 k Q
4.0 k Q
30
36 \Y
5.0 %
200 \%
2.0 w
10 mA
15 M Q
125 \%
20 k Q
HL13C 75741



HLI3C

MEDIUM IMPEDANCE TRIODE

Medium impedance triode for use as detecter or L.F.
amplifier in D.C./A.C. mains receivers.

DIMENSIONS

CONNECTIONS

Brit. 7-pin Base

@®®

® ©
® @

Viewed from free end of pins.

Overall Length 120 mm.
Overall Diameter 43 mm.
Bulb Finish—Metallised

Pin No. 1 Metallising
5 5 2 N.C.
T 3 N.C.
» 4 Heater
T 5 Heater
5. 53 6 Cathode
—_— 7 Anode
Top Cap—Control Grid

ISSUE 1

\v/! HL13C 757-2




FULL WAVE RECTIFIER

Indireczly-heated power rectifier for
outputs up to 350V at |20mA.

IW4-350

HEATER
\
In

Heating time

LIMITING VALUES

Va(r.m.s.) max.

lout max.
C max.
a a
»

a
O

hk [ O
O

e L1

ISSUE 2

130 mm max.

4.0 A%

2.0 A
35 sec
2x350 V
120 mA
12 pF

e 46mm
max.

o

\\.

[El lee—— |14°5 mm max. ——»=

IW4-350 11551




I w4 350 FULL WAVE RECTIFIER
m Indirectly-heated power rectifier for

outputs up to 350V at 120mA.
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FULL WAVE RECTIFIER

Indirectly-heated power rectifier for outputs
up to 500V at 120 mA.

IW4-500

HEATER
Vi 4.0 v
In 2.5 A
LIMITING VALUES
Vu(r.m.s.) max. 2x 500 v
lout Max. 120 mA
C (max.) 16 uF
Rim min. (per anode) 150 Q
47 mm.
WMAX
a a
& =
P
=
2 £
hk [ O €
o
o
O -
a
k h h
4-PIN BASE @ @m
(R
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|W4 500 FULL WAVE RECTIFIER
= Indirectly-heated power rectifier for outputs

up to 500V at 120 mA.
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DOUBLE DIODE TRIODE

Double diode triode for use as combined
getector, A.V.C. rectifier, and A.F. amplifier
in battery-operated equipment.

KBC32

FILAMENT

\Z:
Iz

CAPACITANCES

Cout

Cin

Cag
Cad’_all
Cad”_all
Cad’_ad”
Cad’_g
Ci d”—g
Cad’-at
Cad”_at

CHARACTERISTICS

OPPW=—N
;Ui — 0O

<0.
<0.05
<0.05
<0.6
<0.3

100

24

1.2
25
21

> <

upf
ppF
uef
ppF
ppf
wiF
puF
uwuF
iy
ppF

mA
mA/Y

k Q

TYPICAL OPERATING CONDITIONS AS RESISTANCE-CAPACITY-

COUPLED AMPLIFIER
Va(b)
a
Vg

la

LIMITING VALUE

Vo max.

120

100
-0.9
0.5

150

\4
k Q
\
mA

\

NOTE—Owing to the supply position a certain number of KBC32
valves will be fitted with the ‘“ Standard Plug '’ Cap (A)
in place of the ¢ Octal ”” or * Skirted Miniature * Cap (B).

ISSUE 2
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KBC32 DOUBLE DIODE TRIODE
Double diode triode for use as combined

detector, A.V.C. rectifier, and A.F. amplifier

in battery-operated receivers.

33 mm. \
ma X,
|
9 ]
5
° -
E I X
ad'_ag" g (
0/ ©0© €
© o -
|
0
O, @/ 4 |
E',
M £
°
OCTAL BASE
037 (-
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H.F. PENTODE

Variable-mu H.F. pentode for use as R.F. or I.F.

amplifier in battery-operated equipment.

KF35

FILAMENT

CAPACITANCES

CHARACTERISTICS

Vi

Cag1
Cin

Cout

Va
VI>’2

gm

OPERATING CONDITIONS

LIMITING VALUES

V, max.
Vg, max.

ISSUE 2

2.0 V'

0.05 A

<2 0.01 upF

8.0 upF

10.0 upF

120 v

60 \'

0 \%

1,300 uAJY

120 \
60 v
-2.0 -9.5 \%
800 10 vAV
1.0 — mA
0.35 — mA
150 N

150 \%

KF35 1155-1




KF35 H.F. PENTODE
Variable-mu H.F. pentode for use as R.F. or I.F,

amplifier in battery-operated equipment.

Note.—Owing to the supply position a certain number of KF35
valves will be fitted with the ‘‘ Standard Plug ’ Cap (A) in
place of the *Octal ”’ or *‘Skirted Miniature ’ Cap (B).

[ 33 mm.

max

96 mm. max.

1HOmm.
|

OCTAL BASE

LI
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OCTODE FREQUENCY

Octode frequency changer with 2-volt filament for use in

battery-operated receivers.

CHANGER

KK32

FILAMENT
Vi 2.0 \%
Iy 0.13 A
CAPACITANCES
Cgr—all 6.3 upF
Cga-all 8.5 upF
Coq—all 9.0 |.L[J.F
Cout 11.0 upF
Cgo_gy <0.4 uuF
Ca_gy <0.07 upF
Cgi_gs <0.2 ppF
OPERATING CONDITIONS—MEDIUM AND LONG WAVE
WORKING
Vi 90 135 \
Vg, 90 135 Vv
Vesags 45 45 v
Vose (r.m.s.) (appro <.} 8.5 8.5 \%
la (Vg;=-0.5V) 0.7 0.7 mA
la (Vg,=-12V) <0.015 0.015 mA
Igs 1.3 24 mA
lgs.gs 0.6 0.7 mA
ge (Vgg=-0.5V} 270 270 pAlY
gc (Vgu=-12V) <20 2.0 uAV
ra (Vg,=-0.5 V) 2.0 2.5 MQ
ra (Vg =-12V) >10 10 MQ
OPERATING CONDITIONS—SHORT WAVE WORKING
Va 135 \
Ve 135 v
Vasees 60 v
Vose (r.m.s 6.0 \%
la (Vgg=-1.5V) 1.0 mA
lgs 2:3 mA
lesiaz 1.0 mA
ge (Vgu=-1.5V) 67 AV
ra (Vg,=-1.5V) 1.7 MQ
(@
ISSUE 1 m KK32 757-1
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KK32 OCTODE FREQUENCY CHANGER
Octode frequency changer with 2-voit filament for use in

battery-operated receivers.

LIMITING VALUES

V, max. 150 \%
pa mMax. 0.5 w
Vg, max. 150 \%
Pgs Max. 0.6 w
Vgs. g5 Max. 100 v
Pgssgs Max. 0.4 w
lx max. 1 mA
Rgy_x max. 2.5 MQ
Rgi_x max. 100 k Q
46 mm.
MAX.

g
£l
(%) Y
o =
L
(R
mm KK32 757-2
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OUTPUT PENTODE

Output pentode with 2-volt filament for use in
battery-operated receivers.

KL35

FILAMENT

CHARACTERISTICS

Va
ng
la
gm
Fa

2.0 v
0.15 A
135 v
135 v
5.6 mA
22 mA/V
150 k

OPERATING CONDITIONS AS SINGLE VALVE CLASS A
AMPLIFIER
Fixed Bias Self Bias

Va 135 135 N
Vo 135 135 \
Ve 4.5 -4.8 4
la 5.6 5.0 mA
Ra 19 20 k Q
Vm (Fem.S.) 3.0 2!9 v
Pout 340 310 mW
Dtot 10 10 o

LIMITING VALUES
Va max. 150 v
pa max. 1.0 w
Vg, max. 150 v
1, max. 10 mA
Rg,_t max. (fixed bias) 1.0 M Q
Rg_r max. (self bias) 1.5 MQ
Vg (Igg=-+1pA) +0.3 to 4-0.8* ¥

*At Vy=Vg,—=135V
(A

ISSUE 1 : I KL35 115541




KL35 OUTPUT PENTODE
Output pentode with 2-volt filament for use in

battery-operated receivers.

SO mm.
MAX .

OCTAL BASE

LILHS

ISSUE 1 \v/ KL35 11552



DOUBLE OUTPUT PENTODE KLL32
Double output pentode for use in battery-operated

Q.P.P. circuits.

FILAMENT
Vi 2.0 \
Ir 0.3 A
CHARACTERISTICS
Ve 100 %
Vee 100 v
Var 0 \
gm 2.6 mA/V
TYPICAL OPERATING CONDITIONS
Va 90 120 135 v
Ve 90 120 135 v
lao) - T 2.8 33 3.8 mA
la (max. sig.) 9.8 14.4 16.9 mA
81 7.4 -10.2 ~11.3 b4
lgs (max. sig.) 2.8 4.6 57 mA
in (r.m.s.) 52 73 8.4 A
out 0.45 0.94 1.2 w
Dot 1.8 2.5 2.8 %
Ra_a 16 16 16 k Q
41 rmm.
MAaX.
i i
a
9|“ 9’:
200N £
52"9" @ g e :
. NG YA g
- / © S
OCTAL BASE
T fe59 | q BJ |
()
[Mullard]
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KLL 32 DOUBLE OUTPUT PENTODE

Double output pentode for use in battery-operated

Q.P.P. circuits.
o
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SPECIAL QUALITY U.H.F. TRIODE

Special quality triode for use as a grounded- grid-amplifier
in equipment where mechanical vibration and shocks are
unavoidable and where statistically controlled major
electrical characteristics are required.

M82438

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.

Vil 6.3 \%
In 400 mA
CAPACITANCES? (measured with external shield)
Carke 80 mpF
Ca—k Max. 150 mpF
Ch—k 3.8 pF
Ca—g 2.8 pF
Ck—g+h+sh 8.8 pF
Ca—g+h+sh 4.0 PF
CHARACTERISTICS?
Va 150 \'%
la 13.5 mA
Vg -1.35 \%
&m 13.5 mA)V
ra 3.7 kQ
W 50
R 0 Q
Ve (la < 60uA) -15 \
ABSOLUTE MAXIMUM RATINGS!
Vi max. 6.6 \%
Vi min. 6.0 \%
Va(p) max. 330 \%
Va max. 165 Y
Pa Max. 2.7 w
+ Vg max. 0 \%
-Vg max. 55 \'4
Iy max. 20 mA
lg max. 35 mA
Rg-1 max. 250 kQ
Vh-_x max. 90 \
Maximum acceleration (continuous operation) 50 g
Maximum shock (short duration) 500 g
Toup Max. 120 °C
()
MAY 1962 m\y Page D1



796} AV

)
)

1Q @3eg

TEST CONDITIONS (unless otherwise specified)

Vll

v)
6.3

TESTS

GROUP A

Heater current

Heater-cathode leakage current

Vi1 + 100V

Reverse grid current
Va—e 175V, Ry 15090, Ry 250k

Anode current

Anode current

Mutual conductance

Sub-group quality levell®

Inoperatives!®

Va-e

v)
150

Vg = <15V, Ry = 0Q

Vgl——e
v)
0

Ry

©
100

AQ.LS

(%)

0.65

0.65

0.65

[0.65

0.65
0.65

1.0

0.4

Cx

(wF)
1000

Individuals®

Bogey® Min.  Max.

400 375 425

— — 0.5
13.5 9.0 180

—  ts, .60
135 110 16.0

Lot average” Lot standard

deviation®

Min.  Max. Max.

2 - —_ mA

— = — A

—_ — —_ A

— — — mA
1.8 152 135 mA

— = — wA
— — — mA/V
12.6 14.4 0.73 mA/V

8V T8N
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7961 AV

2
(-

£Q @3eq

GROUP B

Insulation

a-rest measured at =300V |
g-rest measured at —100V [

Change in mutual conductance.

Amplification factor

Capacitances? (shielded). No applied voltages

Ca—k
Ch—k
Ca—g
Ck—g+h

Ca—g+h

shield to earth
shield to earth
shield to earth
shield to grid
shield to grid

Vn = 5.7V

Low pressure voltage breakdown pressure

55+ 5mm Hg, voltage 500V o.c.
No other applied voltages

Microphone noise at the anode at 50c/s,

2.0g minimum peak acceleration,
Ra = 20002

2.5

2.5

6.5

6.5

6.5

6.5

200
200

40

2.5
2.3
8.0

15

65

150
5.0
3.3

11.0
5.0

200

MQ
MQ

mpF
pF
pF
pF
pF

mV
(r.m.s.)
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7961 AV
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pa °8ey

TESTS AQ.L5 Individuals® Lot average” Lot standard

GROQUP C (%) Bogey? Min.

Fatiguel#
Vi = 6.3V. No other voltages applied.
2.5¢ minimum peak acceleration, fixed
frequency. f = 25c/s min., 60c/s max. for
32 hours in each of 3 mutually perpendicular
planes.
Post Fatigue Tests
Heater to cathode leakage current
Vih-k+ 100V . —
Change in mutual conductance 6.5 — —
Reverse grid current — —
Microphonic noise as in Group B — —

Shock!>
Vh-x = 100V (cathode negative) Vg = -1.5V d.c.
Rg = 100k, 500g.

Post Shock Tesis

Heater-cathode leakage current

Vh-x+ 100V — —
Change in mutual conductance 20 — —
Reverse grid current — —
Microphonic noise as in Group B — —

Base strain!2. No applied voltages — — —
Glass strain!!A, No applied voltages 2.5 — —

GROUP D

Heater cycling life test
Vh = 7.0V. Vi x+100V d.c.
1 minute on 4 minutes off. No other voltages.

deviation®

Max. Min.  Max. Max.
20 — — —_ vA
20 . — — %
1.0 — — — A
300 — — — mV
(r.m.s.)
20 — - — uA
20 — — — %
1.0 — — — A
300 — — — mV
(r.m.s.)

8V (8K

JAONL I'H'N ALITVND 1VIOAdS



7961 AV

X
)

§Q @3eq

Heater cycling life end points
Heater to cathode leakage
Vh*ki 100\/ d.C.

Insulation as in Group B

N —
no

Stability life test!4
Running conditions, V- +100V d.c. Rz = 250 kQ
Tambient = Room temperature.
Stability life end point
Change in mutual conductance after 1 hour 1.0
Survival rate life test!4
Running conditions. Vp-+100V d.c. Ry = 250kQ
Tambient = room temperature
Survival rate end points (100 hours)

Inoperativeslt
Mutual conductance

-O
oo

Intermittent life test

Running conditions
Vh-k+ 100V d.c. Ry = 250k!’

Tbull) min. = 120°

Intermittent life test end points (500 hours)

Inoperatives!6
Heater current
Reverse grld current
Change in mutual conductance. Vy = 5.7V
Change in mutual conductance (individuals)
Heater to cathode leakage
Vh—k = i100V d.c.
Insulation as in Group B
Average change in mutual conductance

NN NANDD
(SN0, vouviun

o
o

Sub-group quality level'® 10.

3¢

20

10

MQ

mA/V

mA
uA
/0
%
wA
MQ

o/

3AONL I'H'N ALIIVND TVIDAdS
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M8248 SPECIAL QUALITY U.H.F. TRIODE

F— |9 max

/1

S4-Smex————— ™

47-5max —————|

B7G Base

A

All dimensions in mm
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SPECIAL QUALITY U.H.F. TRIODE M8248
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SPECIAL QUALITY U.H.F. TRIODE

M8248
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SPECIAL QUALITY U.H.F. TRIODE M8248

[ [T ST 5 0 O O JITTTIN 3
T Bow 3 NI 3
_40-(_3\\ SN . SN ,. \v.e\ a \ 28

R N N N
> ‘\\ 1N \
~.\\ L e 3 N
CASS ~ S NEA
N N / N
;S NV g
N L HEA «
‘~‘ N N
_40. L 4 \\
T~ TN S L AN A
~ “\ I . \\ |
. -5
N, \\ L X

~ N
— N
;190\\ Y LN N AUA

N ~ J 1 [ K
S D N \\ 8
sy A A BT AR
| TN N, | 7 N\
40\\ E\ > 5 A,
A, N S \|
N \\ \\ \
HEEE N 4 L \\
N /' LN
/ N N
Y N A N\
N \\ A 8
g D N \\ \\ N
3 N N
i N
&£
[ N N
N

© |

<

@ N ‘

= 4 N \
T NN R |

N
\‘
N
AN
o
3
@ o

E . o °

L] E

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

(-

MAY 1962 \v/ Page C3







DOUBLE TRIODE PCC84
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.

HEATER
Suitable for series operation, a.c. or d.c.
In 300 mA
Vh 7.0 A4

CAPACITANCES (measured without external shield)

Ca'_x'.nyg” 1.2 pF
Ca’_a” <0.035 pF
Cg’_a” <0.006 pF
Grounded cathode section
C'_g’ 12 pF<
Cin’ 21 pF(—
Cout” 045 pF
Cg"n <025 pF

Grounded grid section

Ca”_g” 2.3 pF
Ca’_x” 0.16 pF
Cx”_g”4n 47 pF
Ca’_g”:n 2.5 pF
Chx” 2.7 pF

CHARACTERISTICS (each section)

Va 90 \'
la 12 mA
Vg -1.5 \'
gm 6.0 mA/Y
@ 24

*Rin 2.0 kQ

*Measured at f = 200Mc/s with cathode connections pins 7 and 8
strapped.

ISSUE 2 v PCC84 357-1



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

Vb 180 v
la 12 mA
Ve -1.5 v
—O+
180V

1 lead-through

capacitor

- & —o0-—-
j AN i
S -
ig.
Noise figure (bandwidth of input circuit 7 to 8Mc/s) 6.5
(N
[Mullard|
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DOWUBLE TRIODE PCC84
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.

LIMITING VALUES (each section unless otherwise specified)

Vap, max. 550
Va max. 180
pa Max. 2.0
lx max. 18
-Vg max. 50
Rg’_x’ max. 1.0
Rg”_x” max. 500
*Vn_x” (pk) Max. (cathode positive) 250
Vi _k” max. (cathode negative) 90
Vh_x’ max. 90
Ru_x max. 20

*Max. d.c. component = 180V.

22:2mm
max

T <<

m

< >

MQ<—

= i 3

kQ

Kin k'out h  h k' B9A Base WUUW

1390

56mm
max

The triode on pins 6, 7, 8, 9 should have grounded-cathode connection and that on

pins 1, 2, 3 should have grounded-grid connection.
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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 I teccea H Ig
[ |
LTI TAT (mA)
Each section
T T T 1T
0 I
| D
Vg=90V
= 30
25
(
] {
;
20
Vi
/
/!
/
i I
/
{
/
i 10
4
/
/
S
L1
A//
T o
ValV) -8 B3 ~Z 2 0

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE

(@
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DOUBLE TRIODE PCC84
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.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID
VOLTAGE AS PARAMETER

Mullard
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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.

gm [ { {Pccaa} } 2371
(mAn) 1 I
ra Each section
[ TTTT
=Vg 1 V=90V
W <
30
I
1
|
|
N 1
! n
10|25 == =
I ] ——
t Zali
)| 1
1
| A
\
8 |20 A qm
=
| " Bl
P
\ ™
A1
LA
6|15 A Z
A
AN
] =
4|10 ~
i -~
B . | | {raf|
N
™~
2| 5 N
N
/| T~
™~
=
I~
1Ve
ol o !
9 5 10 15

201Ia(mA)
AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE, ANODE IMPEDANCE
AND GRID BIAS PLOTTED AGAINST ANODE CURRENT

(@
ISSUE 2 E@

PCC84 -357-6




TRIODE PENTODE

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.

PCL83

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

In
Vn

MOUNTING POSITION

CAPACITANCES (measured without an external shield)

Cat_gp
Cat_ap
Cgt_gp
Cgt_ap

Pentode Section

Ca—g1
Cin
Cout
Cgi—h

Triode Section
Cag
Ca_kih
Cg_Xkih
Cg_h

CHARACTERISTICS

Pentode Section

Triode Section

ISSUE 1 \v/

300 mA
12.6 \%
Any
<0.1 pF
<1.6 pF
<0.03 pF
<0.05 pF
<0.2 pF
S pF
4.7 pF
0.4 pF
1.6 pF
035 pF
2.0 pF
0.1 pF
170 \
170 \'
30 mA
50 mA
-9.5 \
5.5 mA/V
53 kQ
10
250 N
10.5 mA
-8.5 \
2.2 mA/V
7.7 kQ
17
PCL83 757-1




PCL83

TRIODE PENTODE

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.

PENTODE SECTION AS FRAME OUTPUT VALVE

Circuit design

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

Va 70 70 \
Vs 170 200 \%
ia(pk) 54 64 mA
For an average new valve the following figures will apply.
\ 70 70 \
Vs 170 200 \
fa(pk) 81 96 mA
PENTODE SECTION AS AUDIO OUTPUT VALVE
Single Valve Class ‘A’
\S 170 200 %
Vas 170 200 \
Via -9.5 -13 \%
lacoy 30 27 mA
22(0) 4.8 44 mA
a 55 7.5 kQ
Vln(r.m.s.) 5.0 52 V
Pout 2.2 2.5 3%
Diot 10 10.5 %
Two Valves in Class ‘AB’ Push-Pull
Va 170 200 \
Ve 170 200 \%
Ry 180 220 Q
lacoy 2x24 2x25 mA
ly (max. sig.) 2 X21.5 2x29 mA
lgao) 2x3.8 2x3.9 mA
lga (max. sig.) 2x6.25 2x85 mA
a-a 6.5 75 k<
Vin(gi_g1) rim.s. 17 23.5 \%
out 5.0 7.2 \\%
Diot 3.6 4.2 o
TRIODE SECTION AS A.F. VOLTAGE AMPLFIER
Vb Ra Ia Rk Vout Vout P\gl*
(v) kQ)  (mA) (k) Vie  (Vems)  (kQ)
170 100 1.07 27 14 21 330
200 100 1.17 3i3 13.5 26.5 330
Vout 1easured with an input voltage of 100mV
in
Vout measured for a total harmonic distortion of 5%,
*Grid resistor of following valve.
(R
ISSUE 1 PCL83 757-2
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TRIODE PENTODE

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.

PCL83

LIMITING VALUES
Pentode Section

Vab) max.
Va max.

-+ Vapk) mMax.
=Ya(pk) Max.

Pa Max.

Vgg(b) Max.

Vg, max.
Pgs Max.

Pgs Max. (speech and music)

lx max.

Rg;_x max.
Rg;_x max.
Rg;_x max. (timebase operation)

(self bias)
(fixed bias)

Vh_x max. (d.c. heater negative with

respect to cathode or a.C.r.m.s.)

Vh_x max. (d.c. heater positive with

respect to

Triode Section

Va(b, max.
Va max.
pa Max.
lx max.

*ik(pk) max.

cathode)

—Veipk) Max.

g1-k Max.

Vn_x max. (d.c. heater negative with

respect to cathode or a.C.r.m.s.)

Vh_x max. (d.c. heater positive with

respect to

cathode)

*Max. pulse duration 400usec.

222 mm
max

|

= 3
< < BBBEYST<c<S<Z<<

33
<>»3<<

=
< ©

v

%mMna
—

56 mm max ——

9, a;
h
h QP
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ky OO OO kp,93
q 9t o
S 9, \© O/ a2
- ay a1
B9A
kp,93h  h kg Noval Base
(N
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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 oscillator and the pentode as a frame

output valve.
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg,=170V
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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.

T Tecres] [T 2184
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Vg2 = 200V — T
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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 oscillator and the pentode as a frame
output valve.

2176 PCL 83 fl Ia
] (mA)
Pentode Section
/
/ 100
/
/ /
/
/ /
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; R 50
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AN
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g 4
| V4 $/1
/ /
Y
VA / 25
i /
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4 /
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/ V /
i ] ‘/ //
7 7 7
| et et |1 0
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
VARIOUS ANODE AND SCREEN-GRID VOLTAGES
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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.

PCLO3 275
ra | gm | | Ia |Ig2
(m (mA['V | W& (mA) (mA)
[ [
|l Jentede cection !
| Ya =170V
Vga =170V
800 & : 100] 40
L~
i
/
v
‘r: [;71 l
600| 6 ‘,‘!— : 7 i 75 |30
i 7
{ 7
T | 7%
/!
/
i
1 / /
a0 4 \. |// 7 2HED
L /
{ /
1}
\ / /
\
i Ig2
200 2 \7 ‘ 25 |lo
A
[ AN\
ARN BNV /
/ AN A
/1 i
4| / L
ZdaD ]
o o — olo
Vg lv) -30 -20 -10 0

ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID> VOLTAGE
Va=Vg =170V
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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 oscillator and the pentode as a frame
output valve.

ol am 2178 PCLB3 Ia |Ig2
6 oA I A8
Pentode section 7
Vg = 200V
Vg2 = 200V
/
500, 8 L 7 100| 40
/
4 /
re 4
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s00| 6 / / 75| 30
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| / Ia
y /
400 4 11392
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ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
Va=Vy =200V
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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.

I PCL 83 2179 Vin
(m4) [ (Vrms
Dtot !
(%)
Yo = 170V i
Vg2 = 170V
Vg =-9-5V
Ra = 5-5kn
40 8
= = Iq
30 = - 7 = [ 6
Vin
P
P
//
20 // 4
A
Pl
Vv
Dtot
A 1] ]
10 [ 2
2= d 152
I L1
1
T
A —]
L~
L~
v
/1
0 0
0 2 3 Pout (W)

PERFORMANCE OF PENTODE SECTION AS CLASS ‘A’ AMPLIFIER WITH
FIXED BIAS. V,=170V
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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 oscillator and the pentode as a frame
output valve.

PCL83 2180 .
1 Vin
() fyems)
Dtot
o
& Ve = 2000
Vg2 = 200V
Vg = -13V
Rq = 7-5kn
40 8
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/
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I e ™~ In
/|
20 A 4
L
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pa
4
A
X
Ig2
10 2
A
|_
—1] L —T |
/
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0
0
0 | 2 3 Pout (W)

PERFORMANCE OF PENTODE SECTION AS CLASS ‘A’ AMPLIFIER WITH

FIXED BIAS. V,=200V

(a—

ISSUE 1

[Mullard |

A

PCL83 757-10




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.

PCL 83 2177
g Yin |Dtot]
mA)
e o) (%)
i
! Vg = 170V
Vgz= 170V
Rk = 1800
‘ Rg-a= 6-5kA
80 Ck = 300pF 40 |20
60 30 |15
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L ——T"|
40 20 |10
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. e
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0 2 4 6 Pout (W)

PERFORMANCE OF PCL83 IN PUSH-PULL. V,=170V
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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 oscillator and the pentode as a frame
output valve.

PCL 83 2182
I Vin |Dtot!
(ma) (Vrms) (’/,)
Vo = 200V
Vg2 = 200V
Rk = 22001
100 Ra-a = 7'5k 50 |25
Ck = 300)F
80 40 (20
60 Ta(tot) 30 |15
—
I'
o —
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4011 yd 20 |10
|
20 T 08
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1 g?("ﬁ r
1 LT
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=
v LT
"”
[ 0o
0 2 4 6 Pout (W)
PERFORMANCE OF PCL83 IN PUSH-PULL. V,=200V
(N
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