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TECHN ICAL HANDBOOK SERVI CE

PREFACE

In order that you may obtain the maximum benefit fro m your Mullard Technical

Handbook, we ask you to read carefully this short descripti on of the Handbook

Service and how it is organised.

By followin g the simple suggestions given you will ensure that your Handbook

is alway s up to date , and will avoid much unnecessary correspondence and

work both at your end and ours.

THE HANDBOOK

T he Mu llard T echnical Handboo k is published in seven volumes plus a

general in dex.

You may po ssess the complete Handbook, or only one or more of t he volumes.

Sh ould you wish to obtain any volumes not in you r possession, please wr it e

to Mullard Cent ral T echnical Services for subsc ripti on terms , quoting the

serial number of your exist ing Handbook.

KEEPING TH E HANDBOOK UP TO DATE

Each volume has a separate index, and is sent out comp lete w it h section

divi ders and all cur rent data shee ts in their co rrect positions. A s new or

revised sheets are issued , cop ies are sent to all su bscr ibers, tog et her wit h a

list indicat ing the position in whi ch each shee t should be fi led.

ACKNO W LED GME NT OF RECEIP T OF H A NDBOOK

In orde r to ens ure t hat these she ets reach the correct individ ual you are

earnest ly requested, immediatel y upon receipt of your Handb oo k, to detach

and mail t o us the" A cknowledgment of Receipt Card" wh ich y ou will fi nd

just ins ide the cove r. Please make sure that the name and fu ll add ress to

which supplements should be sent are clearly given in the spa ce pr ovided .

CHAN GE OF ADDRESS OR O W NERS H IP

An y change in t he name or address sho uld be not ifi ed in a similar way by

usi ng t he "Change of Add ress or Owners hip Card" also inc lude d at t he front

of each Handbook.
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FI LING DAT A S HEETS

The prompt use of these postcards wi ll ensure th at, as far as is h umanly

poss ib le, our mailing records and your Handbook are maintained up t o date.

T his can be achieved, however, on ly wit h th e co-operat ion of Ha ndbo ok

ow ners, not on ly by notifying us of change of add ress but by fi ling new data

sheets as soon as the y are recei ved and removing obsolete sheets.

Neglect of th is simple task may lead to loss of data sheets , and an incomplete

Handbook congested with out-of-date information.

W e occasionally recei ve letters from Handbook subscribe rs who have allowed

t heir Handbooks to become disorga nised , asking whet her the y may return

th em to us to be made up to date . P lease note that we cannot undertake

this service. What we can do, however, is to sen d you a cop y of the lates t

index so t hat you can che ck t he conte nts of your Handbook. W e w ill th en

send you, free of charge, copies of sheets whi ch may be miss ing.

CORRESPONDEN CE

Correspondence concern ing the Handbook Serv ice should be addressed to :

Mullard Limited,

Central Technical Services,

Mullard House,

Torrington Place ,

London, W.C .1.

When writ ing , please quote t he SERIAL NUMBER which is given on the

introduction page of each Handbook. T his number links up with our reco rd s

and mailing system, and is repeated in the address on every set of supple­

mentary sheets issued. By quoti ng this number you will save us a great deal

of work and avoid delays in answering your letters.

)
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME TWO

This index in alphabet ical sequence includes only th ose Mullard Receiving and
Amplifying Valves and Cathode Ray Tubes which, whil e not recommended for
use in new equipment. are sti ll available for maintain ing exist ing appa ratus .

The issue numb er o r date given against each type shows the latest information
available, and shou ld correspond to t hat given on t he data shee t at th e bot tom
left- hand corn er of each page.

Issue No. Type Pages Issue No. Type Pagesor Date No. or Date No.
Sept 67 Preface 4 Receiving and Amplifying

) Oct 67 General Index Vol. 2 3 Valves (Maintenance Types)- contd.
Receiving and Amplifying Sept 60 E182CC 0 1- 0 2

Valves (Maintenance Types) O ct 59 D3
2 AZ31 2 Oct 59 C1-C2

Apr 60 CCH 35 D1 July 64 C3-C4
3 QAF91 4 Oct 63 E186F 0 1- D4

Sept 61 OAF96 D1-D3 Oct 63 C1
1 DCC90 2 Feb 63 E188CC 01 - 04
1 DF91 2 July 64 C1-C6
2 OF96 2 Oct 63 E280F 0 1-02
3 OK91 4 Jan 64 03

Feb 60 OK92 01 -02 July 63 E288CC 01-02
2 OK96 2 4 EA76 2

) 2 OL92 4 2 EAF42 2
2 OL94 4 2 EBCB 2

Sept 61 OL96 01 -D3 No v 58 EBC41 1
2 OM70 4 2 EBF80 4

Apr 59 E80CC 01 -D4 Apr 65 EC86 0 1-02
July 63 EC88 0 1-02Mar 61 E80F 01 -D2
June 61 EC90 0 1-02Apr 59 D3
July 61 EC91 0 1-D2Sept 62 E80L 0 1-04

4 ECC32 2Oec 58 E83F D1-D3 1 ECCB 2
Sept 59 E90CC D1-D3 1 ECC35 2
Apr 59 E92CC 01 -03 1 ECC84 "Oec 6S E130L 01-03 May 62 ECC86 01 -02
Oec 65 C1- C6 July 61 ECC91 0 1-02
Mar 60 E180CC 01-03 Nov 62 ECC189 01-D2

Ie,OCT. 1967 (Suppl, Issue 2/2) Page 1



Mullard Tec hnica l Ha ndbook

GENERAL INDEX T O VO LU M E TW O

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

Receiv ing and Amplifying Rece iving a nd Am plifying
Valves (MaintenanceTypes)- contd. Va lves (Maintenance Types)-contd.

May 60 ECH35 D1-D3 May 62 EL91 01 -D4

2 ECH42 4 May 62 C1 -C9

Dec 65 ECH81 D1-D4 Feb 60 EL821 01 - D2

Dec 65 C1-C12 Feb 64 EL822 01 -D2

1 ECL83 4 2 EM34 2

Dec 58 {EF36 (obsolete) 1-2 May 62 EM84 01 -D2
EF37A Nov 58 C1

Feb 60 3-4
7 EY51 2

May 60 EF39 D1-D2 3 EY84 8

Dec 58 {EF40 2 3 EZ35 2
EF41

Dec 58 EF50 2 Nov 58 EZ40 D1

1 EF55 2 2 EZ41 2

Mar 60 EF83 D1- D2 Aug S9 EZ81 0 1-D2

Feb 60 EF89 D1-D2 Aug 59 C1-C6

Feb 60 C1- C6 2 GZ30 2

Mar 61 EF97 D1- D2 2 GZ32 2

July 60 EF98 D1- D3 1 GZ 33 2

May 62 EH90 D1-D2 2 GZ34 6

May 62 C1-C8 O ct 58 GZ37 0 1-D2

2 EL33 2 June 60 M8080 0 1-D6

Jan 64 EL34 D1-D2 June 60 M8081 01 -06

Apr 62 D3-D4 May 62 M80B2 01 -02

Jan 60 05 Apr 60 03-06

Jan 60 C1-C14 May 62 C1-C9

4 EL37 4 Apr 60 M8091 01 -D4

3 EL38 4 Se pt 59 C1- C6

2 EL41 4 June 60 M8212 01-D6

Oec 58 EL42 1 May 66 C1

3 EL81 2 May 62 M8248 01 - 0 6

Jan 64 EL84 D1-0 2 1 PABCBO 1

Feb 61 D3- 0 4 July 63 PC97 01 -D2

Feb 61 C1- C16 2 PCC84 4

Au g 64 C17-C18 1 PCL83 4

2 EL85 4 Aug 60 PL81 0 1-02 )
O ct 60 EL86 0 1- 0 3 2 PL82 2

I@IOCT. 1967 (Sup pl. Iss ue 2/2) Page 2



Mullard Technical Handbook

GE NERA L I N D E X TO VOLUME TWO

Issue No. Type Pages Issue No. Type Pages
or Date No. or Date No.
Rece iving and Amplifying Cathod e Ray Tube s

Ya lves (Maintenance Types)-contd . (Maintenance Types)-cont d.
May 62 PY33 01 -02 Aug 60 AW 43-88 01 -04
Mar 60 PY82 D1- 0 2 Aug 60 AW4 3- 89 0 1-04

2 UAF42 2 Feb 62 AW47- 91 0 1-04

Oec 58 f UB41
2 1 AW 53- 80 4

l UBC41 Aug 60 AW5 3-88 01-04
1 UBC81 4 Aug 60 AW 53- 89 0 1-04
2 UBF80 4 f BE2 UCH 42 4 GH 0 1- 0 5) 1A UC L83 1-2

Sept 67 L013 -19GM

1 3-4
GP

2 UF41 2 f BE
GH

3 UL41 2 Sept 67 I 013 - 21GM 01 -06

2 UY41 2 l GP

Oec 65 YL1000 01 -07 { OB7- 5
Oec 65 C1-C6 4 OG7-5 2

OP7-5
1 6AL5 3

{ OB7-61 6U8 4 4 OG7-6 2
Apr 61 5636 01 - 06 OP7-6
Apr 61 5718 01-06 {OB1 0- 78
Apr 61 5899 01 -06 Oec 60 OH10-78 0 1- 0 5

OP10-78
Apr 61 5902 01 -06

Oec 60 C1-C3

) Oec 65 6080 01-03
Mar 59 DG7-36 D1-D2

Oec 65 C1
Mar 59 C1- C3

Mar 61 6205 01-06
Oct 59 OG13-34 01 - 0 3

Cath od e Ray Tu be s
Oec 60 {OH13-78 0 1-04(Maintenance Types) ON13-78

Jan 64 AW21 - 11 01 -06 Aug 67 MW 43- 69Z 0 1-03
Jan 64 C1-C2 Aug 67 MW43-80Z 01-04
Aug 67 AW36-20Z 01-03 1 MW53-20 4
Aug 67 AW 43- 80Z 0 1-03 Jan 61 MW 53- 80 0 1-04

)
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FULL.WAVE RECTI FIER

Directly-heated power rectifier for
A.C. mains-operated equipment.

FILAMENT

Al31

)

VI
II

LI M ITI N G VALUES

Va {T. m.s. ) max .
lout max .
C max.

2 x 500
60
60

2 x 400
75
60

4.0
1.1

2 x 300
100

60

MAX

V
A

V
mA
flF

) a: ~.

a

a'

f

f

OCTAL BASE

ISSUE 2
AZ31 953-1



Al31

V

700 500-0 -500 Vl"ma

650

600

550
400-0-400 Vnne

500

IU

~ 4 50
.J 300-0-300 Vrms
0
>400

~
~ 350
~

0

g300

250

2 00

150

100

5 0

FU LL-WAVE RECTIFIER

Directly-heated power rectifier for
A.C. mains-operated equipment

AZ 3 1

R· fEffECT IVE RE;SISTAN CE
Of TRANSFORMER SECONDARY.

RESERVOIR CONDENSOR 16...f

R' I0011
R'200 Q

R'400~ I

R' IOOn
'R' 2 0 0 ll

R'400~

)

)

o

ISSUE 2

10 2 0 30 4 0 50 60 70 80
RECTIFIE D OUT PUT CURRENT

RECTIFIER CHARACTERISTICS

90 100
mA

AZ 31 953-2
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TRIODE HEXODE

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

HEATER

CCH35

Suitab le fo r a.c. or d.c, operati on

Ih
Vh

CHARACTERISTICS

200
7.0

rnA
V

For characte r istics, curves and o perat ing cond it ions, see data for ty pe
ECH35.
Except for t he heater voltage and current, t he ECH35 and CC H35 are
identical.

I§ZjQI 29
max

)
g91

0h a t

92094 9t ,93
x

© O 0
92·94 ah at E x

© O O 093 <0 E
9 1 9t © © (J\

h ©© h

L
Q

M k

..h
Octal base

A ll dimensions in mm L~
I@IAPRIL 1960 (1) Pa ge Dl
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MINIATURE DIODE PENTODE

Short grid-bose pentode, particularly
suitable for A.F. voltage amplification,
combined with a single diode.

FILAMENT
Thi s valve is suit able fo r d. c, op e ration o nly.

Vr
It

CAPACITANCES (Measured w it ho ut external sh ield )

Ca_ gl

Cln

Cout

Ca d_ all

DAF91

1.4 V
0.05 A

< 0.4 [J.!l F
2.0 [J-[J- F
2.8 [J-[J. F
1.5 [J-!l F

CH A RACT ERIST ICS
Pentode Section

Va
Vg2
la
Ig2
Vg1
g m
r a
[J.gLg2

67.5
67.5

1.6
0.4
o

625
600

13.5

90
90

2.7
0.63
o

720
500

13.5

V
V

mA
mA

V
[J.A/V

k O

Diode Section
The d iod e ano de is located at the neg at ive end of t he filament .

LI M IT I N G VALUES

Pentode Section
v, max. 90 V
~ m~ 2~ mW
Vg2 max . 90 V
Pg2 max. 60 mW
Vgl max. 0 V
Ik max. 4.5 mA

*Rg1_1 max. 3.0 M 0

* Rg1_f max.=22M 0 if grid current biasing is employed .

This va lve can be used w ithout special precaut ions against micro­
phony in circuits in which the input voltage, V11h is not less than
40 mV for an output of 50 mW from the output st ag e.

Diode Section
P.I.V. max .
lad max.
ia d (pk ) max.

100
0.2
1.2

V
mA
mA

ISSU E 3 DAF 91 SS4-1



DAF91 M I N IAT U RE DIODE PENTODE

Short grid-base pentode, particularly
suitable for A.F. voltage amplification,

combined with a single diode.

OPERATING CONDITIONS AS RESISTANCE COUPLED A .F.

AMPLIFIER, CONNECTED AS PENTODE. (Vg1=0).

Vb R& In Rg2 Ig2 Vout Veut Dtot Vout' Vout' Rg1"

(V) (M O) (flA) (MO) (flA) v;;;- (V r.m.s.) (%) VI-~- (V r.m.s.) (M O)

90 0.27 220 1.0 61 49 4.9 0.8 42.4 14.4 0.47
90 0.27 220 1.0 61 60 6.0 1.4 51.5 17.5 1.0
90 0.27 220 1.0 61 69 6.9 2.0 58.9 20.0 4.7
90 0.47 130 1.8 36 66.5 6.65 1.7 59 16.5 1.0
90 0.47 130 1.8 36 83.5 8.35 3.1 72.5 20.3 4.7
90 0.47 130 1.8 36 87 8.7 3.5 75 21.0 10
90 1.0 65 3.9 18.7 90 9.0 3.0 84 15.1 2.2
90 1.0 65 3.9 18.7 104 10.4 3.3 96.8 17.4 4.7
90 1.0 65 3.9 18.7 110 11.0 3.6 103.5 17.6 10

67.5 0.27 145 1.0 41 41 4.1 1.8 37.9 9.85 0.47
67.5 0.27 145 1.0 41 50 5.0 1.3 45 12.6 1.0
67.5 0.27 145 1.0 41 57 5.7 1.6 50.6 15.2 4.7
67.5 0.47 87 1.8 25 55 5.5 1.7 49.6 10.4 1.0
67.5 0.47 87 1.8 25 68 6.8 2.0 60.3 13.9 4.7
67.5 0.47 87 1.8 25 70 7.0 2.1 61.8 14.8 10
67.5 1.0 45 3.9 13 71 7.1 2.3 66.8 10.0 2.2
67.5 1.0 45 3.9 13 82 8.2 2.5 75.3 12.8 4.7
67.5 1.0 45 3.9 13 86.5 8.65 2.7 78.8 13.4 10

45 0.27 80 1.0 23.2 31 1.55 2.1 30.4 3.95 0.47
45 0.27 80 1.0 23.2 38.8 1.94 1.9 35.3 6.0 1.0
45 0.27 80 1.0 23.2 45 2.25 1.2 39.7 7.55 4.7
45 0.47 50 1.8 14.6 43 2.15 2.0 41.6 5.0 1.0 )
45 0.47 50 1.8 14.6 55 2.75 1.7 49.3 7.4 4.7
45 0.47 50 1.8 14.6 57 2.85 1.6 50.6 7.6 -1 0
45 1.0 25 3.9 7.7 56 2.8 2.9 56 5.6 2.2
45 1.0 25 3.9 7.7 65 3.25 2.4 59 6.5 4.7
45 1.0 25 3.9 7.7 70 3.5 2.0 62.7 6.9 10

, Dtot=5% .
" Grid resisto r of following valve.

OPERATING CONDITIONS AS RESiSTANCE COUPLED A.F.
A(IIIPLIFIER, CONNECTED AS TRIODE. (g2 to a).

Vb Ra 1& Vout Vout Dtot Rgt'
(V) (k O) (mA) Vl n (Vr.m.s.) (% ) (M 0)

90 220 0.25 11.0 5 1.0 0.68
90 470 0.13 11.5 5 0.8 1.5 )
, Grid resistor of follow ing valve.

I@IISSUE 3 DAF 91 554-2
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MINIATURE DIODE PENTODE

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

a

DAF91

19 mmmalC.

ISSUE 3

92

@000

- 0 0 91
o 0

ad 1-93 1+

B7G BASE

DAF 91 555-3



DAF9 1 M INIATURE DIODE PENTODE

Short grid-base pentode, particularly
suitable (or A.F. voltage amplification,

combined with a single diode.

> > ~.2

> 9 0
I()-l'l .r

> N I I

0 I

N
> I
I()

t 0

> !':l
9

> . T
It) )6

> I 0
0 0

>a.

»
0

iii ..,.'!l 110
u,

..;..~s II It

~>'3.

0
co

0
)

q

o
N

o
N

o

ANODE CURRENT PLOnED AGAINST ANODE VO LTAGE WITH

CONTROL-GRID VOLTAGE AS PARAMETER )

ISSUE 3 OAF 91 555-4
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MINIATURE DIODE PENTODE

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

"6

"2

OoS

0'4

DAF91

300

200

100

-6 -4 -2 o

ANODE CURRENT. SCREEN-GRID CURRENT AND MUTUAL

CONDUCTANCE PLOTTED AGAINST CONTROL-GRID V OLTAG E

ISSUE 3 DAF91 555-5



DAF91 MI NI AT U RE DIODE PENTODE

Short grid-base pentode, particularly
suitable for A.F. voltage amplification,

combined with a single diode.

I DAF91
9,"

(rnA) !.AlA/V)

Vf : 1·4V
Va • 67·5 V
Vg \ Z OV

9,"

600

)

2·5 500

20 400

la
1'5 300

)
1'0 200

100

o 20 40 60 80

ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL

CONDUCTANCE PLOTTED AGAINST SCREEN-GRID VOLTAGE

ISSUE 3 DAF91 555-6



MINIATURE DIODE PENTODE

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

DAF91

>
co
I 0

> '!!
III
I

) >
'll'
I lI'I

1\I

>
0 1\I
W I
~

Uw
0z '>

I!
> 2z'll' 0

(II
u, 0..;.s U •
w~ ~"- >
0 1\I

0 >
q' > on

0: " 1\I
,..

~ .J'
>
'll'

>'61 0
lI'I

-1 o

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH

CONTROL-GRID VOLTAGE AS PARAMETER. CONNECTED AS TRIODE .
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DIODE A.F. PENTODE

Short grid-base pentade, suitable far a.f. voltage
amplification in battery operated receivers, cambined
with a single diade.

DAF96

FILAMENT

Suita ble for d. c. o pe ratio n from a series o r para llel supply.

Series
v. 1.3
Ir 24

CAPACITAN CES (meas ured wit ho ut ex te rnal shield )

e a - g-l

( i n

( o u t

Ca d - a ll

Ca d - a p

Ca d - g l

CHARACTERISTICS

Pentode section

Va
Vg2

I"
Ig2
Vg 1

gill
ILgl - r2

Vg 1 max. (lg 1 = + 0.3iLA)

Parallel
1.4 V

25 mA

< 0.3 pF
1.8 pF
2.5 pF+-
1.1 pF

< 0.9 pF
0.03 pF

67.5 V
67.5 V

170 iLA
55 ILA
-1 .5 V

170 ILA/V
16

0 V

Diode section

The diode anode is located at t he negat ive e nd of the filament .

) OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER

Pentode connection
So urce

V1J* Ra Rg 2** Rg 1 imped ance Rg 1*** Ik Vo u t Vu ut D t Ht

(V) (MQ) (MQ) (MQ) (kQ) (M Q) (iLA) v:- (V r . m.s .) (° 0 )

85 1.0 2.7 10 0 1.0 85 55 5.0 2.5
85 1.0 2.7 10 470 1.0 85 SO 5.0 2.5
85 1.0 2.7 10 0 2.0 85 65 5.0 2.0
85 1.0 2.7 10 470 2.0 85 60 5.0 2.5

64 1.0 2.7 10 0 1.0 60 45 5.0 4.0
64 1.0 2.7 10 470 1.0 60 40 5.0 4.0
64 1.0 2.7 10 0 2.0 60 57 5.0 3.5
64 1.0 2.7 10 470 2.0 60 52 5.0 3.5

)

*Based on line vo lt ages of 67.5 and 90V decreased by th e negati ve bias for t he
output valve.

**Rg 2 by-passed to earth by 0.47iLF capacito r.

***Grid r esisto r of followin g valve.

SEPTEMBER 1961 (1) Page 01



DAF96 DIODE A.F. PEN TODE

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER

T riode connection (g2 to a)

Source
Vh* Ra RgJ impedance RgJ** Ik Vo ut YU ll t D t n !

(V) (MO) (MO) (Mn) (MO) ( I~A) Vi n (Vr.m., .) (0, 0)

85 0.22 10 0 1.0 210 11 5.0 2.0

85 1.0 10 0 1.0 60 12 .5 5.0 2.0

64 0.22 10 0 1.0 135 11 5.0 3.0

64 1.0 10 0 1.0 40 12 5.0 3.0

*Based on line vo lt ages of 67.5 and 90V decreased by th e negati ve bias for
the output valve .

**G rid resistor of follo wing valve.

LIM ITING VAL U ES

Pe nt od e secti on

)

Vh max. (abso lut e)
v; max.
pa max.
Vg2 max.
Pg2 max.
Ik max.
Rgl- f max. (iI, < 250[LA)
Rg1- f max. (Ik < 100[LA)

110
90
30
90
10

250
3.0

22

V
V

mW
V

mW
[LA
MO
MO )

Th is valve can be used without special precautions again st microphony in
circuit s in w hich the input voltage, Vi n , is not less than 20mV for an output
of 50mW from the output st age .

D iode section
P.I.V.
lad max.
iad(pk) max.

SEPTEMBER 1961 (1)

100 V
200 [LA

1.2 mA

Page 02

)



)

DIODE A.F. PENTODE DAF96

rf
max .

,

a
92 x

'0
0 x

0 0 0
E 0
E '"E E

92 Ie 0 0 91 0 E
91 o 0

III -0
ad

L
U1

1-,93 1+

Uf+ 1,93 B7G Basil

12 375 1
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DIODE A.F. PENTODE DAF96

DAF96 2376 I
()lA)

Voe Vg2 -67 'SV

600

500

rolf
4 0 0

300

200

Ig2

100

0

Vgl(V) -4 - 3 - 2 - I 0

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CONTROL­
GRID VO LTAGE

SEPTEMBER 1961 (1) Page C l



DAF96 DIODE A.F. PENTODE
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MINIATURE DOUBLE TRIODE

R.F. double triode primarily intended
(or use in battery-operated
portable transmitters.

FILAMENT

DCC90

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

Series. VI appli ed across two secti ons in se ries bet w een
pins I and 7. Vg refe rred t o pin I.

Parallel. VI applied acr oss t he two filament sect ions in
parallel between pin 4 and pins I and 7 connected
together.
Vg referred to pins I and 7 con nec ted together.

VI

II

Series
2.8

0.1 1

Parallel
1.4

0.22

V

A

For series filamen t operation a sh unt ing resisto r must be
connected across one filament sec ti on, between pins I an d 4
to by-pass the excess cathode cur rent in th is section . The
value of the resistor should be suc h t hat t he voltage across
t he shunted sect ion equals t hat across t he other section.

M O UNTI N G POSITIO N Any

CA PA CI T A N CES (measured without external shield)
Ca/_a~ 0.32 IlIlF

) Cg_I (each secti on) 0.9 IlIlF

C._I (each section ) 1.0 IlIlF

c. _g (each section ) 3.2 Ilf.lF

C H A RA CT ERIST ICS (each section)

Va 90 V

Vg -2.5 V

la 3.7 mA

Il 15

ra 8.3 k O

) gm 1.8 mA/V

ISS UE 1 DCC90 555-1



DCC90 MINIATURE DOUBLE TR IODE

R.F. double triode primarily intended
for use in battery-operated

portable transmitters.

OPERATING CONDITIONS AS PUSH PULL R.F . AMPLIFIER
OR OSCILLATOR AT 40 Mc /s. (Inte rmit t ent operation )

V. 135 V
*Vg -20 V
~~ ~ kD
Rk 570 0
Vl o lP k l 2 X 45 mA
I. 2 x 15 mA
Ig (approx.) 2 x 2.5 mV
Ps (approx .) 200 kW
Pout (app ro x.) 2.0 W

* Obtained fro m fixed supply. or by mean s of
cat hode or gr id resisto r of valve shown.

LIMITING VALU ES (Intermittent operat ion )

V. max. 135
Vg max. -30
I. max. 2 x 15
Ig max. 2 x2.5
pa max . 2 x 1.0

For cont inuous operatio n the above maximum current and
power rat ings mus t be redu ced by 50% .

V
V

mA
mA
W

)

)

)

19 mm.
ma x.

a' a"

f ct

@' x
c
E

9' 9" a" 0 0 a' E
o 0 E

't
f - fot U'I

B7Q BASEf ct

~I[ _f- f +

12 1

l
I@IISSUE 1 DCC90 555-2



MINIATURE DOUBLE TRIODE

R.F. double triode primarily intended
for use in battery-operated
portable transmitters .

DCC90

o
~

o
([)

o
N

o
-0

o
~
N

oo
N

N
N

I
I

II
I I

I
I

S. >
0 III

HH > .
O N
, I

>
Q -

III I

» > >'» > o'i'
> o III 0 III 0 III > - .
~

('I) N N - - ~:'flu
II .j', I 0 . I c."-> >O.a U "Q ClI .... 0

6 I

I
0- Io I

o > I

0 III

:
>
0 I I

I

> ' I
I IIII I

I

> I

0 ,
N ,,

>
,
I

III ,
N, .,

> I

0 I
(l'l
II

a..
>

0 I-'..0 U I- "Q ClI, ...._.-
<:( 0 0 0 0 0

H S ro -0 ~ N

ANODE CURRENT AND CONTROL-GRID CURR ENT PLOTTE D AGAIN ST

ANODE VOLTAG E, W ITH CONTROL-G RID VO LTAGE AS PARAMETER

I
,I
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MI NIATURE VARIABLE-MU
R.F. PENTODE DF91
Variable-mu pentode for use as
a controlled R.F. or I.F. amplifier.

FILAME NT

Th is valve is suita ble fo r d.c . o perat io n o nly.
Vr
Ir

CAPACITANCES
Ca._ lin

Ct n

CUll t

1.4 V
0.05 A

< 0.01 I-'!-, F
3.6 I-' !.L F
7.5 :.L!.L F

BJ"·'00 0 E
92 a 0 0 91 E ~

ln~
91 o 0 ltl

f-9~ f~

B7G BASE
f~ f-9~

I~IISSUE 1 DF91 1157.1

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

Va 45 67.5 90 90 V

) V. 2 45 67.5 45 67.5 V
V. I 0 0 0 0 V
la 1.7 3.4 1.8 3.5 mA
1. 2 0.7 1.5 0.65 1.4 mA
gill 700 875 750 900 !.LA/V
V. 1 (gm= 10 !-,AIV) - IO - 16 -10 -16 V
ra 350 250 800 500 ki1

LIM IT I N G VALUES
Va max. 90 V
Vg 2{ b l max. 90 V
Vg 2 max. 67.5 V
Vg t max. 0 V
I. max. 5.5 mA

19 ."m .
MA'"

a



DF91 M INIATURE VARIABLE~MU

R.F. PENTODE

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

)

> > » )0 0
f& ~> q. J1<Il I I I I 8> t<>

~
I C\J

><Il
> N
0 I

N
> > I 0

><Il ~ ~Ol , ..;-r.:.. ILL. .;.. lD >0

;:..) 9
> > I
0 III

6 0

>U>
I C\J

C\J o

AN O DE CURREN T PLOTTED AGAI NST AN O DE VOLTAGE

WITH CONTRO L-GRID VO LTAGE AS PA RAMETER
)

L

ISSUE 1 DF91 1157-2



MINIATURE I.F. PENTODE

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

FILAMENT

DF96

Suit able for d .c. operat ion fr o m a se ries or par allel supply

Series Parallel
VI 1.3 1.4 V
Ir 24 25 mA

CAPACITANCES

)

OPERATI NG C O N D ITIONS AS I F. AMPLIFIER

< 0.01
3.3
7.8

pF
pF
pF

)

*Va= Vb
Rg2
Vg1
Vg2
la
Ig2
gin
ra
[J.gl-g2
Vg1(gm=10[J.AJV)
Req

64
o
o

64
1.65

550
850

0.7
18
-4. 1
14

85
39
o

64
1.65

550
850

1.0
18
-5.5
14

V
kQ

V
V

mA

ILA
[J.AJV~

MQ

V
kQ~

*Based on line voltages of 67.5 and 90V dec re ased by the ne gat ive
bias fo r the output valve.

LI M IT I N G VALUES

Vb max. (abso lut e)
v« max.
pa max .
Vg2 max.
Pg2 max.
Ik max.
Rg1_k max.

Vg, max. (lg1= + 0.3[J.A)

110
90

250
90

100
2.2
3.0
o

V
V

mW
V

mW
mA
MQ

V

ISSUE 2 DF96 5S6·1



DF96 MINIATURE I.F. PENTODE

Variab/e-mu pentode for use as an i.f.
amp/ifter ;n battery operated receivers.

)

19 mm
max

)

a

Ie

'O~3'
a xo ' 0o 0 E E

92 a 0 0 91 E E
E E

91 o 0 0 -o
IIIIII

.~j
f-<:l3,5 f+ Lf+ f;93,5

B7G Base

12 3801 )

I@I
ISSUE 2 DF96 556·2



MINIATURE I.F. PENTODE

Variable-mu pentode for use as an i.f.
amplifier in battery operatedreceivers.

DF96

)

)

ra 2809 DF9 6
I(pA)

(loAn gm'.)JA/V)

Va=Vb=85V
R~q(kn)

Rg2 =39 k D.

I a I,.~

10 0
~
gm 1000

19 2 l.-

30
1\ 300

II
II

I
V

100

II I' '0
3 Tl N

30

I

1/ r-. I
R. q

I
IJ 10

IJ

O·
II

3

o . I

Vgl (V) -6 -5 -4 - 3 -2 - I 0

I

DF96 1056-3ISSUE 2

A N ODE AND SCREEN-GRID CURRENTS, MUTUA L CO NDUCTANC E AN D

ANODE IMPEDANCE PLOTTED AG AINST CO NTROL-GRID VO LTAGE

I@I



DF96 MINIATURE I.F. PENTODE

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

\

)

)

)

DF96 1056-4

23 8 2 DF 96 I o

(J1A)
Vo=64lo85V

10 ,0 0 0

3000

v
",'" '" ~l;;;~

II
1000

V'. 1.1
II

Vo=Vb=SSV II II 1/

Rg2 =39kn
300

1 1717 I) II

Vo=Vb=64V 1/ I)
I)

100

~/I
<tl :::. )
II !rI :::'fj
~) r-; Ir) :::. :::. 30

I~ I() ffl Ir)..,.
II I

I) II 10

-8 VQ, (V) -6 -5 -4 - 3 -2 -I 0

ANODE CURRENT PLOTTED AGAINST CO NTRO L-GRID VOLTAGE WITH

SCREEN-GRID VOLTAGE AS PARAMETER

1%i1'----------ISSUE 2



MINIATURE I.F. PENTODE

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

DF96

)

)

2 810 DF96 gm
()JAN)

Va=64 1a85v

1000

y
Va = vb= 8 5 V 1/
Rg 2=391,n II

300

1/
IIJ. II

II
I

100

Va =Vg2=64V II
II I' 1

It 30

II

II
10

II II

;:. ;:. ;:. ;:. 3'" e '"q)

'" 0
M ..,.

'";:.0>
I

III II 1/ II I

Vg l (v ) - 6 -5 4 - 3 -2 - I 0

MUTUAL CONDUCTANCE PLOnED AGAINST CONTROL-GRID VOLTAGE

WITH SCREEN-GRID VOLTAGE AS PARAMETER

ISSUE 2 DF96 556-5



MINIATU RE I.F. PEN TODE

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

'" ~Ico
M
N I ~>

>
0• > > > >
~ I '" M ..,

0I I I
0

0
al

>
'"-o
co

0- 2
u,

'"0 -o

">0
0
-0

<;1
0-

~
0N

0' ..,
0:

0

'"

0

No« '" 0 '" 0~& 6

SCREEN-GRID CURRENT PLOTTED AGAIN ST SCREEN·G RID VOL TA GE
WITH CONTROL-GRID VOLTAG E AS PARAMETER

)

)

)
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MI NIATURE HEPTODE
FREQUENCY CHANGER

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

FILAMENT

DK91

This valve is suitable for D.C. o pe ration on ly.

VI
I,

CAPACITANCES

e ga_ all
Ca-all
Cgl _ all
cg3_ &

Cg3_ g1

CS,_gl

1.4
0.05

7.0
7.5
3.8

< 0.4
< 0.2
< 0.1

V
A

OPERATING CONDITIONS

Va 45 67.5 90 90 V
Vg2+g4 45 67.5 45 67.5 V
Vga 0 0 0 0 V
Rg1 0.1 0.1 0.1 0.1 M O
ra 0.6 0.5 0.8 0.6 M O
gc 235 280 250 300 !J.A/V
Vg3 (gc=5 !J.A/V) -9 -1 4 -9 -14 V
la 0.7 1.4 0.8 1.6 rnA
Ig2H 4 1.9 3.2 1.9 3.2 rnA
Ig1 150 250 150 2 50 !J.A
Ik 2.75 5.0 2.75 5.0 rnA

OSCILLATOR SECTION

Vg,=Vga
Vg2=Vg4=Va
gm (g l -g2+ K4+a )

LIMITING VALU ES

o V
67.5 V
1.4 rnA/V

v«max.
Vg2H4fb) max.
Vg2+g4 max.
V ga max.
Ik eO) max .

90
90
67.5
o
5.5

V
V
V
V

rnA

ISSUE 3 DK91 252-1



DK9 1

CI RCU IT S

MINIATURE HEPTODE
FREQUENCY CHANGER

Miniature heptode, primarily intended as (requency chonger
in battery-operated receivers, and suitable (or A.V.C.

Frequency change r cir cuits employing t he DK91, for a med ium and
long wave receiver and for an all-wave recei ver are given on page 3.

In these circuits-

C designates a decou pling capacitor.

La is a filamen t choke of 12 fL H inductance and with a D.C.
resistance of less t han 0.5 Q .

is th e booster coil w hich should be designed to resonat e
in con junct ion wi t h its associ ated capacitor at a fre q uency
just below the lowe r limit of the sho rt wave band. For a
rece ive r cove ring the range 5.8 to 18.7 Mc/s and having an
int er mediate freque ncy of 465 Kc/s the booster circui t
shou ld resonate at 4.75 Mc/s. Suit able values are :
C=100 fLfL F, Lb = 11 fL H.

LD is the short wave coil and sho uld have a Q of approx imately
115 at 6.5 Mc/s.

DIMENSIONS

)



MINIATURE HEPTODE
FREQUENCY CHANGER

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

CIRC UIT FOR MEDlllM AND L.ONC WAVE I?ECElvt R

CIR CUIT FOP. ALL WAVE RECEIVER

0005
~ F

Le 0\ 100
Kn

063

DK91

L.T -
L.T+

L.T-

ISSUE :3 DK 91 1150-3



DK91 MINIATURE HEPTODE
FREQUENCY CHANGER

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

.......
z,

1'1 :>
~~ 0

III C'I 0I
~

>
\0
I

I i-r ;
0
C'I

L -;-rr·
:>

13 C\I.. I
~ , , ,

c:
)c:

0 0... ,T 0
.?:- :>
0 co
C I I

'-....
)(..

:> " I 0
'¢ .. > !Xl

0-
~ 'r

:><: I
0 " .... 1'1 0 0.:> "! HH

N ·

'" H-.c 0.. :> \0
'i 0
c..

.><
0.. :> )en ~.. " 0> :i''- ~
::l
U :>

~

•
i'

0
C'I

N o

ISSUE 3

Anode Current plotted against Anode Voltage,

DK91 1150·4
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MINIATU RE HEPTODE
FREQUENCY CHANGER DK91
Miniature heptode, primarily intended as (requency changer
in battery-operated receivers, and suitable (or A.V.c.

DK91 541!k

gc
lmA)

(IIA/V) 6

2 5 0 5
gc
-'

200 gc 4

150 I k 3
I,

10 0 :r5 V . .- 2
Va 90V

45 V or 90V-
50

Vg2.94=45V

0
0 100 200 300 I g1 lilA)

gc DK91 542 I k
(IlAfV)

gc (rnA)
300 6

gc

2 5 0 Ik
5

20 0 4

150 3

t67 '5V
_._.- .

10 0 Vo= 90 V 2

67'5Vor90V

50
Vg2•9 4=67 ·5V

0
0 100 200 30 0 I9 1 lilA)

Conve rsion Co nductance and Cat hode Cu rrent plotted against Osci llator

Grid Cu r rent

) Rg1 =O .1 Mn Vga=O

D K91 252-5
ILeal -----------

ISSU E 3



DK91 MINIATURE HEPTODE
FREQUENCY CHANGER

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

540 DK91

Vf =1 ' 4 V gc

CURVE
(IJ A{V)

Va Vg2+4 Rg1 Igi
tV) tV) lfi) lilA

A 4 5 4 5 10 OPOO 150

B 9 0 45 100,000 150
300

C 67-5 6 7-5 10 0 .0 00 250

0 9 0 67 -5 100,000 250 )
Igi vor led by adj usti ng Vosc to

giv~ values shown .
250

Vosc on 9;2+g4+ f= 0

15 0

100

o C B A

50

Vg3 (V ) - 16 -12 -8 -4 o

Conversion Cond uct ance plotted against Con t rol Grid Voltage.
)

D K 91 252-6
I~I ------- - - - -

ISSUE 3



HEPTODE
FREQUENCY CHANGER DK92
Miniature heptode, primarily intended as
frequency changer in battery-operated receivers, and suitable for o.v.c. It combines
a high conversion conductance for this type of valve with a low oscillator drive voltage.

FILAMENT

Suitable for ser ies or paralle l operat ion, d.c, only
Series

v. 1.3
lr 48

CAPACITANCES

Parallel
1.4 V

SO rnA

e a - all

C~3-all

Cg2 -all

Cg l - a ll

Ca- g3

Cg2- g3

Cg l - g3

Cg 1- g 2

OPERATING CONDITIONS

8.5
7.5
5.0
4.0

< 400
1.6

< 200
3.0

pF
pF
pF
pF

mpf
pF

rnpF
pF

)

Va = Vb
Vg3

Rg4

Rg2

Rg1- f+

Vg4 (approx.)
Vg2 (approx.)
Vg1(r. m .5 .)

Ik
I.
I g~

1. 2

*lg 1

ge
ra
Vg3 (for 100 : 1 redu ct ion in ge)

85
o

180
33
27
60
30
4.0
2.55

700
150

1.6
100
325
650
- 6.0

V
V

kO
kQ
kQ

V
V
V

rnA
[LA
[LA
rnA
[LA

[LA/V
kQ

V

*O pt irnurn value. In a ty pical circuit, Ig1 shoul d be between 50 [LA and 250[LA.

Oscillator Se ct io n (with g1 connected to f+)

Va
Vg4
Vg3

Vg2

Ig2

g m (z l-g 2)

~gl -g2

85
60
o

30
2.5

900
7.5

V
V
V
V

rnA
[LA/V

FE BRUARY 1960 (1) Page 01



DK92 HEPTODE
FREQUENCY CHANGER

LI MITING VALUES

Vb max. (abso lute) 140 V

Vb max . 120 V

Va max . 90 V

Vg4 max. 90 V

Vg2 max . 60 V

iI, max . 4.0 mA

Rg3- f max. 3.0 M11 )
Rg1- l max. 35 k11

)

a
91'20'4 x x

0 00 e o
E E

93
94 a 0 0 93 10 10

92 r:. ~
9 1 o 0 "<t 10

f- f+.9S I.

f+,9S f- UB7G Base

170811 All dim ensions in rnrn
)

I@IFEBRUARY 1960 (1) Page D2



HEPTODE
FREQUENCY CHANGER DK92

'o DK92 6919 I gc
(M O) (rnA)

()JAN)

Vo= Vb =B 5V

100
I gl = IOO~A

10 10 0 0Rgl-f+ =27 kO
Rg2 = 33kO
Rg4 = IBokO

30
I g2

3·0 30 0

I

10
nn

"0 100
gc

iYr

3·0
..,co

0 ·3 30,
f-l-l-l- I

10 II
1'0 0 ·1 10

0 '3 , Ig4 0 ·03 3' 0
IA'

0 ·' IT I I1 I 1 1 0 '01 ' ,0

Vg3 (V ) -5 - 4 -3 -2 -I 0

ELECTRODE CURRENTS, CO NVERSION CO NDUCTA NCE A ND ANODE

IMPEDA NCE PLOTTED AGAIN ST CONT ROL-GRID VO LTA GE

Page C lFEBRU A RY 1960 (1)
----------- I@I



DK92 HEPTODE
FREQUENCY CHANG ER

Vase DK92 6920 R<'lra 1
(V) (Mil) (rnA) (kQ)

I Va =Vb=85V
ge

(}JAM
Vg3 = OV
Rgl-f +=27k n

40 2·0
Rg2 =331<0.

4 400Rg4 =\80 1<0.

I

30 \·5 3 300
I

IkI I I
I ge

I I '
I I

Req

20 1'0 I
Ig2 2 200
fa

I
,

I I I
I I

I
I

10 0 ·5 I Vase
1 10 0

I

10
I

0 0 , I, , 194 0 0

0 10 0 20 0 191 (}JA)

ELECTRODE CURRENTS, CON VERSION CONDUCTANCE, ANO DE

IMPEDANCE , EQUIVALENT NOISE RESISTANCE AND OSCILLATOR

VOLTAGE PLOTTED AGAINST OSCILLATOR-GRID CURRENT

)

FEBR UA RY 1960 (1) P a ge C2



HEPTODE
FREQ U EN CY CHANGER DK92

)

I '>N
(J)

~\0
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u

en

0-.2
II

I ~

I
0
0./ ('t)v

> <c c a a I"'--- 01l)0'~..:c.x -,
00 1'-(""10 Q

('J II 0 N('I")(l)
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~ > II + II II
0 iI _!.NV"
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Q
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> 5 Q (Y')

CROSS MODULATIO N CU RVE
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DK92MINIATURE HEPTODE
FREQUENCY CHANGER
Miniature heptode, primarily intended as
frequency changer in battery-operated receivers, and suitable for A.V. C. It combines
a high conversion conductance for this type of valve with a low oscil/ator drive voltage.

+
I +J: o I ~

...J
> --./\
III C1'
co LL
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'- £
2 'g
'u Cog, 0
o u
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c

U U

r-C
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et:
w
o
Z
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I
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U
Z
w
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w
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'"0-
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c
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DK92 MINIATU RE H EPTODE
FREQ U EN CY CH A NGER

Miniature heptode, primarily intended as
frequency changer in battery-operated receivers, and suitable for A.V.C. It combines
a high conversion conductance for this type of valve with a low oscillator drive voltage.

I~
16 <' TIn DK92 111 1 830

~ g
1.3 B H I I I-I
Ig Va=Vb =85V

8 ° 0
191 = I OO~A

QQ Rgl-f+ 27KQ
Rg2 = 33KO
Rg4 = 180KO

00 0 II II !g !'"l <1> Ig2

0 0 o mT
Q-

gc
n;..r

0 9 !'"I
ra

!'"1M 6
I II

Q 2
Ia

I

6

'1 1

l"l~ Q Ig
0

VI'

II

09 II
Vg3M -5 -4 -3 -2 - I 0

ELECTRODE CURRENTS, CO NVERSION CONDUCTANCE AND ANODE

IMPEDANCE PLOTTED AGAI NST CO NTROL·GRID VOLTAGE

)

ISSUE 1 DK92 1155--4



MINIATURE HEPTODE
FREQ U EN CY CHANGER

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

FILAMENT

DK96

Suitable for d.c, operat ion from a series o r paralle l su pply .

Ser ies Parallel
VI 1.3 1.4 V
~ M ~ ~

CAPACITANCES
Ca_ all

cn _on
cgo_on
cn _on
ca_ln
C8 _ g2

ca-ga
cn_ go
cn_ g3
CU_fJ3

TYPICAL OPERATING CONDITIONS

8.1
3.9
4.8
7.4

< 0.11
< 0.3
< 0.36

3.0
< 0.2

1.6

pF+­
pF
pF
pF-E­
pF
pF
pF
pF
pF
pF

"Vo= Vb
Vn
Rg•
Rgz
Rn _l+
Vg.(appro x. )
Vgz(approx.)
Vgllr.m.B.,
Ik
10

IC4
Ig,

Ig,

g c
ro
Vg3 (for 100 : 1

re duction in g c)

64
o
o

18
27
64
35
4.0
2.45

550
120

1.6
85

27S
750
-4.5

8 5
o

1 20
33
27
68
35

4.0
2.4

600
140

1.5
85

300
800

- 6.5

v
V

kO
kO
k11

V
V
V

rnA
(-lA
lolA
rnA
(-lA

(-lA/V
kO +­

V

V
V
V
V
V

rnA
(-lA/V+-

O SCILLATOR SECT IO N (With gl con nected to f+)

Vo=V b 64
v.; 64
Vg3 0
v.; 35
Vgl + 1.4
Ig , 1.7
gmlgl- g' l 600
(-lgl- g, 7.5

" Based on line voltages of 67.5 and 90V decreased
bias for t he output valve.

85
64
o

35
+ 1.4

1.7
600

7.5
by t he negative

ISSUE 2 DK96 1057-1
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DK96 MINIATURE HEPTODE
FREQUENCY CHANGER

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

LIMITING VALUES
Vb max. (absolute)
Vb max .
V. max .
p. max .
Vg• max .
Pu max .
Vg• max .
pg,
Ik max .
Rg3_ f max .
Rg1_ f max.
Vg3 max . (lg3 = + 0.3f'A)
Vn max. (lg1 = + 0.3f'A)

110 V
90 V
90 V

150 mW
60 V

100 mW
90 V
30 mW

2.6 mA
3.0 MO

100 kO
+ 1.0 V

o V )

a rf(~ )
91

'0· x
000

0 xE 0

93
94 a 0 0 93 E E
92

E g
9 1 o 0 0

1I1 -o
f - H,9S

L
1I1

1+,95 f-
B7G Bose U123891
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MINIATURE HEPTODE
FREQUENCY CHANGER DK96
Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.

)

)

2 3 9 1 DK 9 0 I o

(IlA)
Vc = 85V
Vn=35V
Rc,lI- f+ = 27 k.Cl
Vf = 1·4V
Vosc = 4 Y(r.m.s)

1000

./ ~

1.,,1 ~
300

Vo=Vb=85V
II lI.

Rg2=33k n
II~ II

Rg4=120kn II IJ II
100

I.-
Va=Vg4 =Vb=64V II

II
RC:!2=18kfi /' !J II II II

II II 30

II II IJ

~~ II II
Ii 10

~,jbff ~
~J ,,"1-1 ~..); I~I

~
II

II tJ lI ~ ~) 3IJ 'I 4?
f) V-

II 1/ j

II "
II

I

-8 vsa tv) -6 -5 -4 -3 - 2 -I 0

ANODE CU RRENT PLOTTED AGAIN ST CONTROL-GRID VO LTAGE W ITH
SCREEN-GRID VOLTA GE AS PARAMETER

DK96 1057-3
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DK96 MINIATURE HEPTODE
FREQUENCY CHANGER

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

)

2392 DK96

H--+-+++++++++-+-1-i Va =85V
H--+-+++++++++-+-1-i Vq2= 35 V

Rq,- f .;.. =27 k.n f-+-I-HI-+-H-I-HI-HH-l

Vf = !· 4 V
VOs c =4 V (r.m.s) H--f-+-,f-t- f-t- f-HI-HI--H

)

300

10 0

/ II
H-f-t-t-+f-t- t-t-J Rg2 = 33kn
I-t-I-+-I-+-I-+-t-H Rg4 = 120 kn f-¥.flt<+-HI't+-t-I7~+l+t-¥-t-+-i--t

)
30

/

v
I

Vo-Vg 4- Vb- 6 4 V

Rn=18kn 1R--t+\A--t-+tH-I+-IM --hI'++++++-H

3

10

v

If

II I 11
11

V ~
mal:a=:$~smEf!!fJmmmm

It ~J
~ k! ~ ft-4-+-iH--I-H-IH-+-i-+-i-+-i-+-t-+-t--H

1+-1+++ ~ A-++t-J[Jf-j[J-+ ':?I.'L ~ ,Ir+-I-hH-t-++++-H-t+++-H
1/ ,t;J ~

H--+-++-+H'4-t+t++++--HIt ~ , I- It) H-H-iH--f-t-f-HH--t-+f-H
H-+++++fI-+++tJ'f-t+t-+H-+-I-fl-H'I:1A-++++++t-+-t-+-t-+-iH-l

II
II II

II II
-5 -4 -3 - 2 - I o )

DK% 1 057 -~ISSUE 2

CONV ERSION CONDUCTANCE PLOTTED AGAINST CONTROL-GRID
VOLTAGE W ITH SCREEN-GRI D VO LTAGE AS PARAMETER
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MINIATURE HEPTODE
FREQU ENCY CHANGER DK96
Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.

)

t--:

'" ~'" :>.

.§

u

'" ~
go '<t

~ =:i ~
u ~ '" 0'" a:: H

'"'"

0
0
'"

> c:c: c:
-o :2 > o ~~ >

'"
n O N (") N 'I\t

"
..0 - II':"

0 > II /I 1I.:t 11
II M '¢ N..!. I 0

1 0 O"l CTt (Jl O"l ..... '"» cr a:: cr >
r l

0
0

0
'"

0

ra , R. q (Mn ) '" 0 '" 0- - 0
I (rnA) M '" - 0

Vosc (Vr rn.s.) Q 0 Q 0

'"
(~A/ V) 0 0 0 0

9 c 0 0 Q
M '"

DK96 456-5

ELECTRODE CUR RENTS, CONVERSION CONDUCTANCE, ANODE
IMPEDANCE, EQUIVA LENT NOISE RESISTANCE AND OSCILLATO R
VO LTAGE PLOTTED AGAIN ST OSCILLATOR GRID CU RRENT

I@IISSUE 2



DK96 M I N IAT U RE HEPTODE
FREQUENCY CHANGER

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

1315 DK96 -c d ~-.S ~ -c
N

2>
Va =Vb =asv ~ u

'" '"Vosc =4V(r.ms) H
~

Rg4 =12Okn ::l..

Rg2 = 33kn ~

'"Rgl -f+ =27~n H~

Vf = I·4V 0
H

10 100 1000

3·0 30 300

192

II
1'0 10 100

ro

0 ·03 3·0 30

10 gc 194
0·01 1-0 10

0·003 0 ·03 3

0 ·001 0 ·01 I

l-s Vo3(V) -6 - 5 - 4 -3 -2 -I 0

ELECTRODE CURRENTS, CONVERSION CON DUCTANCE AND ANODE

IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE

)

)
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MINIATURE HEPTODE
FREQ U EN CY CHANGER DK96
Miniature heptode, primarily intended for use as a frequency
changer in battery operated receivers and suitable for a.g.c.

° >
0- -«M .3N

U
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°00
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II
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I.;" 0
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CO>OMI'V !\ 0
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0\ .0 II II II II

II
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0 ....
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MINIATURE OUTPUT PENTODE

Output pentode with centre-topped filament
for use in battery operated equipment .

FILA M EN T

Thi s valve is suita ble fo r D.C. op e rat ion only.

DL92

Series

Parallel

Single Section

VI applie d across t he t wo filament sectio ns in series,
betwe en pins 1 and 7. Vg1 re fer red to pin 1.

Vr applied across the t wo filamen t sections in parallel,
betwe en pin 5 and pins 1 and 7 conne cted toget her.
Vgl re ferr ed to pin 5.

VI applied across one section of th e filament onl y,
bet ween pin 5 and eithe r pin 1 o r pin 7.

VI
Ir

Series
2.8
0.05

Parallel
1.4
0.1

Single Section
1.4
0.05

V
A

MOU N T I N G POSITION Any

CAPACITANCES
Ca._ gl < 0.4 fl-fl-F
Cln 4.35 fl-fl- F
Cout 6.0 fl-fl- F

C H A RA CT ERISTICS
Filam ent Connection

Series Parallel

)
V. 45 90 45 90 V
Vg, 45 67.5 45 67.5 V
Vg1 -4.5 -7 -4.5 -7 V
I. 3.0 6.1 3.8 7.4 rnA
Ig • 0.7 1.1 0.8 1.4 rnA
gm 1.1 1.42 1.15 1.57 rn A/V
!J.g l - g 2 5.0 5.0 5.0 5.0
r. 100 100 100 100 kO

SINGLE VALVE CLASS " A"OPERATING CONDITIONS AS
AMPLIFIER
Series filament connection

V. 45
Vg • 45
Vg1 -4.5
1' (0 ) 3.0
Ig 2 (0 ) 0.7
R. 8.0
Vl n (f . m .s. j 3.5
Pou t 50
Dto t 12.5

67.5
67.5
-7
6.0
1.2
5.0
5.5

160
12

90
67.5
-7

6.1
1.1
8.0
5.5

235
13

V
V
V

rnA
rnA
k O

V
rnW

%

ISSUE 2 DL92 1057· 1



DL92 MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filamen t
for use in battery operated equipment.

Par alle l fila ment connection

V. 45 67.5 90 82 V
Vg• 45 67.5 67.5 82 V
Vn -4 .5 -7 -7 -8.2 V
1'(0) 3.8 7.2 7.4 10 mA
Ig. (o ) 0.8 1.5 1.4 2.2 mA
R. 8.0 5.0 8.0 5.5 kfl
V IDlr . m .B. ) 3.5 5.5 5.5 6.3 V
Pout 65 180 270 320 mW
Dtot 12 10 12 13 %

Single section of filament

V. 62 82 V )».: 62 82 V
Vg1 - 5.6 - 8.3 V
"(0) 3.8 5.0 mA
19.( o ) 0.8 1.1 mA
R. 12 12 k fl
V ln lr. m oSo) 4.6 6.6 V
Pou t 91 192 mW
Dtot 10.5 12.3 %

O PERATI N G CONDITI ONS FOR TWO VALVES IN PUSH-P U LL
Series or pa ra llel filam e nt co n ne ct ion

V. 67.5 76 90 V
v.; 67.5 76 90 V
Vg1 -12 -13 .6 - 16.5 V

)1'( 0 ) 2 x 1.5 2 x 1.5 2 x2.0 mA
I. (max. sig.) 2x 5.6 2 x7.0 2x 8.4 mA
Ig. (o ) 2 x O.25 2 xO.35 2 x O.35 mA
Ig• (max. sig.) 2x1 .5 2 x2.6 2x2.7 mA
R._. 10 9.0 10 k fl
VlD(g- g)(r. m.a.j 17 20 23 V
Pout 340 490 780 mW
Dlot 5.0 5.5 6.0 %

LIMIT I N G VALUES
V. max. 90 V
p. max. 0.7 W
Vg• max. 90 V
pg. max. 0.15 W
Ik max. 12 mA
Rg1_ r max. 2.0 M fl

)

ISSUE 2 DL92 1057-2



MINIATURE OUTPUT PENTODE

Output pentode with centre-topped filament
for use in battery operated equipment.

DL92

)

19 mrr,
"'AX

a

)
92

'Q'"FE .
00 0 E~

ExI'E
92 a o 0 a ~ E;t
9 1 't I:

o 0 LO

f- f +

B7G BASE

f+ f ct. g3 f -

17 8 81
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DL92 MINIATURE OUTPUT PENTO DE

Output pentode with centre-tapped [llament
for use in battery operated equipment.

'"co
~,...

> > > > > e
~ '0 co 0 , N >
I I I I T

0
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I

>
0
II

~
~-

I

I
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0
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co

'"J0

0
'0

e-o
·tJ

- ~ 0c: ..,.
8
~

I

I
'L: I
III I!!}

»
COl,()

<'.Ie, 0
N

e-
u "N
>::?'

0

(VW) 01 51 01 5 0

AN ODE CURRENT PLOTTED AGAINST ANODE VOLTAG E
W ITH CONTROL-GRID VOLTA GE AS PARA METER FOR

BOTH SECTIONS OF FILAMENT IN SERIES

)

)
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MINIATURE OUTPUT PENTODE

Output pentode with centre-topped filament
for use in battery operated equipment.

DL92

)

0 I
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0-

I I -o I I ~r-- I
> I
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I

I 0
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> I

0 I
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i ~ Q
I I

I I

0
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I

I ,
,

N I
0- j I I
~

0
, , ,

0i I

I -o

-e-
0
.~
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III

C ,L.

!tri I I

I I

I

r-- 0
-o I I N

" II
' ""'

N I

:>::?' I I I

I I I I I I I I

0

~)OI SI 0 1 S 0

AN ODE CU RRE NT PLOTTED AGAI NST ANODE VOLTA GE
WI TH CONT ROL-GRID VOLTAGE AS PARAMETER FOR

BOT H SECTIONS OF FILAM ENT IN PARALLEL
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DL92 MINIATURE OUTPUT PENTODE

Output pentodewith centre-tapped filament

for use in battery operated equipment.

",DL92 ,
791

I
1-1 Vj =1"4V(parallel connectio~

Va=V92=67 ' SV

0
----- Va"V92 .. 4SV

IN

0

10

III

192 -,-

0 -
Vgl \V)-IS -10 -S 0

AN ODE CURRENT AND SCREEN·G RID CURRENT PLOTTED AGAINST
CO NTRO L·GRID VOLTAGE FOR BOTH SECTIONS OF FILAMENT

IN PARALL EL

)

)

)

ISSUE 2 Dl92 1057-6



MINIATURE OUTPUT PENTODE

Output pentode with centre-tapped filament
for use in battery operated equipment.

DL92
)

)

N
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AN ODE CURRENT. SCREEN-GRID CURRENT. INPUT VOLTAGE AN D

TOTAL DISTORTION PLOTTED AGAINST OUTPUT POWER WITH BOTH
SECTIONS OF FILAMENT IN PARALLEL. FOR USE WITH 90 V H.T. SUPPLY

)
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DL92 M IN IATURE OUTPUT PENTODE

Output pentode with centre-tapped filoment
for use in battery operated equipment.
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SUBMINIATURE TUNING INDICATOR

Direct ly heated subminiature tuning indicatar suitable for
use in mains or battery-operated receivers.

FILAMENT

DM70

VI
II

Notes on filam ent vol tage supplies :-

1.4
25

V
rnA

)

Battery-operated rece ivers

The filame nt may be fed fro m a 1.4V bat te ry o r it may be co nnect ed
in ser ies wit h t he filame nts of oth er valves in th e rece ive r, provi sio n
be ing made fo r a suita ble shu nt ing res istor if necessar y. Th e
ope ratin g cond iti o ns indi cat e w hich filam ent pin sh o uld be co n­
nect ed to t he ea rthed side of t he de modul at o r circu it .

Mai ns- operated receivers (VI= 1.3V)

T he filam ent may be fed fro m a 6.3V heater t ra nsfo rmer provi ded
it is con nect ed in series wi t h a 2200 . 1w. 5% re sis t or. If t he
hea ter t ra nsformer has a cent re -tap giving 3.15V. a se ries re sistor of
820. 0.5W. 10% may be used .

If de sire d. th e filame nt . shunted by a suit able res isto r . may be
include d in a series heate r chain provide d it a lso incl ud es a curre nt
limitin g device .

W it h eith e r form of conn ecti on in mains-opera ted : receivers . pin 5
must be connected t o th e ea rt h side of t he demodulat io n cir cuit

for sat isfactory op e rat ion .

VALVE CONSTRUCTION A N D MOUNTING POSITION

Th is valve is a triode in w hich th e gr id is in th e fo r m of a plate
conta inin g a t ap ered aperture. T he anode is coated w it h fluo rescent
mat erial which is viewed t hrou gh t he grid ape rture . T he lengt h. L.
of t he fluorescen t " co lumn" observed t hr o ugh th e grid ape rt ure
de creas es as t he grid potent ial goes negat ive .

Th e valve may be mount ed in any posi tion. the direction of view ing
bei ng ind icat ed on t he diagram of pin connections.

Direc t so lde re d connections to t he leads of th is va lve mus t be at
least 5 mm. fro m t he seal and any bend ing of t he va lve leads must
be at least 1.5 mm . from t he seal.

ISSUE 2 DM70 1057-1



D 70 SUBMINIATURE TUNING INDICATOR

Directly heat ed subminiature tuning indicator sui table for
use in mains or batte ry-operated receivers.

Pin 5
eart hed

67.5 V
60 V

0 V
105 [LA
10 mm

- 7 V

OPERATING CONDITIONS

Battery-ope rated receivers

Pin 4
earthed

Vb 90
Va 85
Vg 0
I. 170

*L 11
Vg (for complete

extinction) - 10

Main s-o perated re ce ivers (P in 5 earthed )

v« 110 170 250 V
R. 0.47 1.0 1.8 M Q
Vg 0 0 0 V
I. 105 110 105 [LA

*L 10 10 10 mm
Vg (for complete

extinction) - 15 -23 - 34 V

*Lengt h of f luorescen t co lumn obs e rved, measured from t he top of
the aperture. The maximum value is approx imate ly 14 mm.

N otes o n operation in m ai ns recei vers
(a) In order to reduce t he possibi lity of hum it is recom mended

that the anode be fed from the H.T. line by a series res istor, R. ,
as indica ted in the ope rat ing condit ions and not direct to t he
screen gr id of ot her valves in t he receive r.

(b) The followi ng filte r is recommended for inclusion in the grid
circ uit .

)

R2
2'2Mn

RI
50 0
kn

CI
0 '022
pF

R, is t he load ofthe demodulato ror t he A.G.C. diode of t he rece iver .
In addit ion, in receivers having no r mal undelayed A.G . C. t he
deco up ling network R2, C, already exists and the only additional
component is t he 6.8 MQ resistor. In rece ive rs having delayed
A.G .c. it is necessary to control the DM70 from t he demodulator
circuit . The de coup ling net work R2 , C, is then added to the 6. 8 MQ
resistor.

)
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SUBMINIATURE TUNI NG INDICATOR

Directly heated subminiature tunirig indicator suitable for
use in mains or battery-operated receivers.

DM70

LIMITING VALUES

V b( o) max .

v« max ,

*Va max.

Va min

**Pa max. (Va:'S90 V)

**Pa max . (Va::200 V)

Ik max.

Rg_ f max .

*In circu its without a node series resist o r .

450

300

90

45

25

10

300

10

V
V
V

V
mW

mW

IJ-A
MO

**Values of pa max. fo r intermediate values of Va may be de t ermin ed
by linear interpolati on .

a
E

~ E .

lJ co ~S
Cll E <1 E

~ ~ t_ ~E <1

'"(Y)

9 Ie ere
r- E

g t a E

il
E 's

Viewing Dir ec t ion. N E
(Y)

,) BBD BASE

[!]2§] (IOmm. s ubmin icture.)

)
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M70 SU BMI N IAT U RE T U N I N G INDICATOR

Directly heated subminiature tuning indicator suitab le for
use in mains or battery-operated receivers .
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SUBMINIATURE TUN ING INDICATOR

Directly heated subminiature tuning indicator suitable for
use in mains or battery-operated receivers.

DM70

)
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DM70 SUBMINIATURE TUNING IN DICATOR

Directl y heated subminiature tuning indicator suitable for
use in ma ins or battery -operated recei vers.
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SU BMINIATURE TUNING IN DICAT O R

Directly heated subminiature tuning indicatar suitable for
use in mains or battery-operated receivers.

DM70

'"0 $'
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Ia /pA) 200 150 100 50 0

ANODE CURRENT PLOTTED AGAINST AN ODE VOLTAGE W ITH GRID
VOLTAGE AS PARAMETER W HEN CONNECTED IN MAINS-O PERATED

RECEIVERS (PIN 5 EARTHED.)
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DM70 SUBM INIATURE TUNING INDICATOR

Directly heated subminiature tuning indicatar suitable (or
use in mains or battery-operated receivers.

)
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SPECIAL QUALITY DOUBLE TRIODE

Special quality double triode having separate cathodes, for
use in industrial equipment where stability ofcharacteristics
and long life are required.

E80CC

)

Thi s dat a should be read in conjunct ion w ith the GEN ERAL NOTES­

SPECIAL QUALITY VALVES, wh ich precede this section of the

handbook, and the index numbers are used to indicate where reference

shou ld be made to a specific no t e.

HEATER
Suitable for seri es o r para llel op eration . a.c, or d. c. Th e heater is cen tre­

ta pped and t he t wo sectio ns may be operated in se ri es o r in par allel wit h

one anothe r .

Series Vh app lied between pins 4 and 5

Paralle l Vh applied between pin 9 and pins 4 and 5 connected t ogether

Series Parallel
Vh! 12.6 6.3 V

Ih 300 600 mA

Th e maximum var iation of hea te r cu rren t at Vh = 6.3V o r 12.6V is ± 5'10 .

In orde r t o ob tain a useful valve life wi t h t he hea ter fe d from a pa ralle l

source the abso lut e maxi mu m variation of heater vo lt age sh ou ld be ± 5'10 .

With the heater in a series connected cha in the absolute max imum

variation of heater current due to volt age fluctuat ion s and component

tole ra nces s ho uld be < ± 1.5% .

MOUNTING POS ITI O N An y

CA PACITANCES'

tShielded Unshielded

Ca' - g ' 3.0±0.6 3.0 pF

* Ci TI 2.6±0.7 2.4 pF

COU~ ' 3.0±0.7 0.55 pF

* Cg - h < 0.23 < 0.23 pF

Ca'"- g" 3.0±0.6 3.1 pF

Cout " 3.5±0.7 0.4 5 pF

Ca ' --a" 1.3± 0.4 1.45 pF

Cg' _ g" < 0.013 < 0.013 pF

Ca ' - g" < 0.065 < 0.065 pF

*Ck- h 4.8 4.8 pF

Calf _ g ' < 0.1 < 0.1 pF

*Each section

[Length of screening can 70mm. inner diameter 22mm .
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E80CC SPECIA L QUALITY DO UBLE TRIODE

C HARACT ERIST ICS' (each sect ion)

V. - k 250 V
*1. 6.0:±,0.6 mA
Rk 920 n

*gm 2.7±0.5 mAjV
fL 27
r. 10 kf2
r. min. 7.0 kO
Vg (Ii = + 0.3fLA) < - 1.3 V

*- Ig max. (Rg = 100k(1) 0.5 fLA
Cath ode heating time 16 s
Cathode heating time max. 23 s
Cathode cooling time min. 13 s

*To allow for valve deterioration during life, circu its shou ld be )des igned to funct ion w it h a valve in w hich one or more of t hese
charact e r ist ics have changed to t he following values.
I. ~4 . 3 mA
gm ~1 .8 mA jV

- Ig ;:;;1.0 fLA

O PERAT ING C ONDITI O NS AS RESISTANCE COUPLED A.F.
AM PLIFI ER (each section )

With cathode bias

Vh R. I. Rk Vo ul VO U ~ * Dlo l * Ri 1t
(V) (kO) (mA) (kn) v;-; (Vr .m .a . ) (%) (kQ )
400 47 4.4 1.2 18.5 60 4.2 150
350 47 3.8 1.2 18.5 50 4.1 150
300 47 3.15 1.2 18.5 40 4.0 150
250 47 2,45 1.2 18.5 30 3.8 150 )
200 47 1.86 1.2 18.5 20 3.3 150

400 100 2.3 2.2 20 63 3.7 330
350 100 1.95 2.2 20 52 3.6 330
300 100 1.65 2.2 20 42 3.5 330
250 100 1.3 2.2 20 32 3.4 330
200 100 1.0 2.2 20 22 3.1 330

400 220 1.15 3.9 21 58 3.2 680
350 220 0.99 3.9 21 47 3.1 680
300 220 0.83 3.9 21 38 3.0 680
250 220 0.67 3.9 21 29 2.6 680
200 220 0.52 3.9 21 19 2.3 680

*O ut put volta ge and distortion at st art of pos it ive grid cur ren t. At lower
output voltages th e distort ion is approx imate ly proportio nal t o t he
ou tpu t voltage.

t Rg1 = grid resist ance of following valve. )
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SPECIAL QUALITY DOUBLE TRIODE

BALANCE AND CUT-OFF C H A RACTERISTICS

E80CC

Va {IJ)

Vg

I,

la' ~ la"

R"
Rk

INSULATION

250 250 V

-5 .5 < - 17 V

15 [LA

< 3.0 mA

0 1.0 MD

0 920 D

)
Bet w een heater and cath ode

Vh

Vh - k

Leakage cur rent

LIMITING VALUESl (each se ction)

6.3

'120

< 12

V

V

j1.A

600 V
300 V

2.0 W
12 rnA

150 m A

30 m A

200 V

300 l~A

30 mA

1.0 MD

120 V

100 k£1

170 cc

)

Va"l) max.
Va max.

pa max .

Ik max.

*itqplq ma x .

t ik,P!') max.
- Vg max.

Ig ma x .

ig(Plq max.

Rg - k max.

Vh - k max.

Rh - k max.

Tbulh ma x .

*ig,pk) < 30m A, max. duty cycl e = 0.005, max. averaging t ime = 0.002s
t ig{pkl < 2mA, max. duty cycle = 0.2, max . averaging t ime = 0.002s

SHOCK A N D VIBRATION RATI NGS

The E80CC can withsta nd vibrat ions of 2.5g and 50c!s for 96 hours and is
proof against impact accelerations of app ro ximate ly 450g.

OPERA TING NOTES

Th e hum vo lt age refer red to e it he r g r id has a max imum value of 75p.A,
measured w it h a grid res istor of 500k£1, and an anode cur rent of 1.5mA.
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E80CC SPECIAL QUALITY DOUBLE TRIODE

)

)

~ n'2 mhma x )
I

. I ,
a l a" h x

h 0 1 0

E x
0

k" E E
gl E E

gl gil L!) E
gil k l L!)

r-,
ct::J

1
t"-

ali hct

UB9A Base

Th e bulb and base dimens ions of this valve are in accordance with B5448, )Section B9A.

l@tdl
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SPECIAL QUALITY A.F. A MPLIFYING
PENTODE
Special quality o.i. amplifying pentade for use in generol
industrial applications where stability of characteristics
and long life are required.

E80F

T his data should be read in co njunct ion with GEN ERAL NOTES ­
SPECIAL QUA LITY VALVES which precede t his section of t he
handbook, and the inde x numbe rs are used to indicate where reference
shou ld be made to a specific note.

H EAT ER

Suitable for series or para llel operation a.c. o r d.c.

Vh l

Ih
6.3

300
V

mA

)

The maximum variat ion of heat e r cu rrent at Vh = 6.3V is ± 1 5mA.

In order to ach ieve a useful life with the heater in a se ries connected
chain the absolute maximum variation of heater current due to volt age
fluctuations and component tolerances shou ld be < ±1.5% .

MOUNTING POSITION Any

CAPACITANCES" (me asured with an external shield)

Cf n

Cou t
Ca - gl

C :~ l-h

e ll - 1\:

5.0 +0.5
7.3+0.5

< 25 -
< 2.0

3.7

pF
pF

mpF
mpF

pF

)

CHARACTERISTICS3

Va- k

V~3~k
Vg 2 - l<

R"
t 1a
t lg2
tg m

ra
ra min.
[Lgl - g2

*Rel! max.
t -I gl max . (Rgl = 1001d1)

Vg1- k for la<20[LA

*Measured with Rgl = 00, f = 0 to 10kcjs.

250 V
o V

100 V
550 n

3.0 ± 0.5 mA
650 ± 200 [LA

1.85 ± 0.35 mAjV
1.5 MO
1.0 MD

25
40 kO

0.1 [LA
-7.5 V

rnA
[LA

mAjV
[LA

2.0
350

1.2
0.2

t To allo w for valve deter ioration during life, circuits shou ld be designed
t o function with a valve in which one o r more of these characteristics
have changed t o the followi ng values .

I
' a
1, 2
gm

-I ~l
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688B 5JUlCI~'l.: QUALITY A.F. AMPLIFYINQ
PENTOOB

OPERATING CONDITIONS

As r .c, coupled a.f, amplifie r

Vb Ra Rg2 Rg l Rk I" Ig2 Vuut V"u,t · Dto , Rg1*
(V) (kQ) (MQ) (MQ) (kQ) (mA) ([lA) Yin (Vr.m.s.) (%) (kQ)

400 220 1.2 1.0 1.0 1.37 280 200 40 0.9 680
300 220 1.2 1.0 1.2 0.98 200 190 30 1.1 680
250 220 1.2 1.0 1.5 0.8 170 175 25 1.4 680
200 220 1.2 1.0 1.8 0.61 130 165 20 1.6 680
100 220 1.0 1.0 3.3 0.29 70 120 8.0 1.7 680

*G r id resistor of follo w ing valve .
t O ut put vo ltage meas ured at the st art of positi ve grid cur ren t .

As a n electrometer pentode
)Vh 4.5 V

Va 40 V
Vg3 0 V
Vg 2 40 V
Vg1 -2.15 V
la 40 [lA
Ig 2 9.0 [lA
Ig1 < 10- 1 0 A
Rk 0 Q

gm 140 [lAfV-oE--
[l 22 -oE--

INSULAT ION
Bet ween heate r and cat hode

Vh 6.3 V
Vh - k 120 V
Leakage cur rent < 12 [lA

SHOCK AND V IBRATIO N RATINGS
The E80F can wi t hstand vibrations of 2.5g and 50c!s fo r 96 hours and is
proof again st imp act accelerations of approxim ately 300g.

LIMITING VALUES4 (absolute ratings)
Va(b) max.
Va max.
pa max .
Vg2( b ) max .
Vg2 max.
P g2 max.

- Vg3 max.
-Vg1 max.

h, max .
Rg1- k max.
VIl- k max. (cat hode posit ive)
VIl- k max . (cat hode neg ative)
Rb- k max.
Tbulb max .

600
300

1.3
600
200
400
100
100

9.0
See page C7

120
60
20

170

V
V

W
V
V

mW
V
V

mA

V
V

kQ
°C

)
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SPECIAL QUALITY A.F. AMPLIFYING
PENTODE E80F

OPERATING NOTE

The hum vo lta ge refe rred t o g1 has a maximum value o f 51-'-V wit h a gr id
leak of 1MQ at 50c/s with on e side of t he heate r earthe d.

)

r
2 2Jm ax

h a
r( -,-1

k s x 0
o E

92 E to

to 6
s 93 J'.. (!)

(() J92 9,

LJB9A Base

A ll dimensions in mm

k h h

a

s
93
91

)

The bulb and base di mensio ns of th is va lve are in accorda nce wi t h BS448.
Secti o n B9A
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SPECIAL QUALITY
DOUBLE TRIODE
Special quality double triode with common cathode
for use in computers where stability of character­
istics and long life are required.

E90CC

This dat a sho uld be re ad in conjunction w ith G ENERAL NOTES ­
SPECIALQUALITY VALVES, which precede this section of the handbook,
and th e index numbers are used to indicate w he re reference shou ld
be mad e to a s pecific note.

HEATER
Suitable for series or paralle l operat ion , a.c, o r d.c ,

V h l

Ih

6.3

400

V
mA

The max imu m var iat io n of he ate r cur ren t at Vh = 6.3V is ± 20mA. In order
to achi eve a useful valve life w it h the heater in a series connected chain t he
absolute max imum var iation of heater current due to vo ltage fluctuations and
component to lerances should be < ± 1.5% .

CAPAC ITA N CES' (measured w it ho ut an external shield) "!-

Minimum Average Maxim um

*ca- g 2.0 2.5 3 .0 pF

* Cin 2.9 3.4 3 .9 pF

Cout" 300 400 500 mF

Cout''' 250 350 450 mF

Cg'- h 300 mpF

Cg'-ll 150 mpF

) Ca' - a." 1 .4 pF

cg'_g' 220 mpF

Ca' - g' 150 mpF

Ca"_ g' 350 mp F

Ck - h 6.5 pF

*Each section

CHARACTERISTICS3 (each sec tion)

Va 100 V

la 8 .5 mA

Vg -2.1 V

gm 6 .0 mAJV

fl. 27

Rk 0 n

I@ISEPTEMBER 1959 (1) Pilge 01



E90CC SPECIAL QUALITY
DOUBLE TRIODE

)

CH A RA CTERISTIC RA NGE VALUES FOR EQUIPMENT DESIGN --E-

Init ial End

Average range of life*
Anode cu r ren t (each section)

at Va = 100V, Vg = - 2.1V 8.5 4.5 to 12.5 mA

at Vb = 150V, Ra = 20kO

v« = OV, Rg = 47kO 5.0 to 6.2 4.5 mA

at Vb = 150V, Ra = 20kO

Vg = - 10V, Rg = 47kO < 100 100 fJ.A

Mutu al conductance (each section ) )
at Va- k = 100 V, Vg - e = OV

R k = 2500 (decoupled) 6.0 4.5 to 7.5 3.0 mA/V

Balance (Vg ' ~Vg")

at Vb = 150V, Ra = 20kO

Rg = 47kO, la = 100fJ.A < 2.0 2.0 V

Negat ive control-grid current

(each section)

at Va- k = 100V, Vg - e = OV

Rk = 2500 < 0.2 1.0 IJ-A

)
INSULATI O N Initial End

--E-
range of life*

Bet ween heater and cathode mea sured at

Vh - k = 100V (cathod e positi ve),

R u m = 1MO

Leakage cu r re nt < 15 30 IJ-A

Between any two e lectrodes

me asu red at 300V > 100 20 MO

*To allow fo r valve deterioration du ring life, circuits should be designed to

function wi t h a valve, any characte r ist ic of w hich has reached the stated

end of life value. )
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SPECIAL QUALITY
DOUBLE TR IODE

LIMITING VALUES' (absolut e ratings) each se ct ion

E90CC

Va 1b ) max.
v« max.
P. max.
Ik max.

*ikiPk) max.
-V~ max.

*- VglPk) max.
+ V~ max.

Ig max.
* ig(ll k) max.

Rg - k max. (cat hode bias)
Rg- k max. (fixed bias)
Vh - k max.
Tbu1b max.

*Max. ave raging time = 10ms.

O PERATI N G N O T ES

600
300

2.0
15
75

100
200

o
250

1.0
1.0

500
100
170

v
V

W
mA
mA

V
V
V

!J.A
mA
MO
kO

V
°C

For stabl e ope rat ion it is advi sable to restrict t he cath ode t o heate r resistor
to valu es less th an 20kO. Th e E90CC is not intended fo r applications
whi ch are cr itical with regard to microphony or hum .

g'

kh h

rf,g
, mo_,

h

@' x
000 0 X

g" a' 0 0 g" E 0

to E
o 0 to

a" k 0 r.:.
({) to

B7G Base L. ~All dirnensions in m m

The bulb and base dimensions of t his valve are in accordance with B5448.
sec tion B7G.
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SPECIAL QUALITY DOUBLE TRIODE

Special quality double triode for use in computers where
stability of characteristics and long life are required.

E92CC

Thi s data sh ou ld be read in con junction with GENE RAL N O T ES­
SPEC IAL Q UALITY VALVES. w hich precede this sect ion of the
handbook. and the index numbers ar e used to indicate w he re r efe rence

should be made to a specific note .

HEATER
Suitable for pa ralle l ope rat ion a.c, or d.c,

Vhl 6.3 V
Ih 400 mA

The maximum variati on of heat e r current at Vh = 6.3V is J.: 20mA

MOUNTING POSITION Any

CAPACITANCES"

CaN__ g"

* Ctll

Co ut "

Ca' -g '

enut '

Ca' - a"
Cg ' _ g "

*Each sect ion

Average
2.2
3.1
0.32
2.1
0.38

Minimum
1.8
2.2
0.22
1.7
0.28

Maximum
2.6 pF
4.0 pF
0.42 pF
2.5 pF
0.48 pF
2.0 pF
0.29 pF

CHARACTERISTICS" (each sect ion)
Va
I.
V.
gm
ra
(L

Rk

150
8.5

-1 .7
6.0
7.5

45
o

V
mA

V
mA/V

kn

,--- ~--------<> + ISOV

Pa ge 0 1

F i g.1

I@I

L- ---.. --D -I OO V
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E92CC SPECIAL QUALITY DOUBLE TR IODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Initial End
Average range of life '"

la (Va = 150V, v, = -1 .7V) 8.5 4.5 to 12.5 mA

gill (Va- k = 150V, Rk = 20012) 6.0 4.5 t o 7.5 mAJV

r, (V" = 150V, V. = - 10V,
Ra = 20kO, Rg = 47kO) < 100 100 VA

V. ' ~ V. - (V" = 150V , la = 1OO1"A,
Ra = 20 kO, Rg = 47kO) < 2.0 2.0 V

-I. (Va = 150V, Vg = -1.7V) < 0.2 1.0 (LA

INSULATION Initial End
range of life'"

Leakage current. Measured at Vh k

= 100V (cat hode positive),
I"ARli m = 1.0MO < 15 30

Insu lat ion between any
two ar bitrary electrodes > 100 20 Mn

"To allow for valve deterio rat ion du ri ng life , circuit s should be de signed to
funct ion w it h a valve in wh ich one o r mo re of t he cha ract e r istics have
changed to the end of life values.

LIMITING VALU ES' (abso lute ratings ) each sec t ion

Va,I,) max.
v« max.
pa max.

+ Vg max.
- Vg max.

t-Vglllk) max.
Ik max.

tik(llk) max.
I. max.

t iJ{ lIlkl max .
R. - k max. (se lf bias)
Rg - k max. (fixed bias)
V" - k max.
Th ll 1h max .

t Max imum durat ion = 10ms

600
300

2.0
500
100
200

15
75

250
1.0
1.0

500
100
170

V
V

W
mV

V
V

mA
mA
,"A
~A
Mn
kn

V
°C

)

O PERA T IN G NOT E

Th e E92CC w ill ma int ain its em ission capabiliti es aft e r lo ng per iods of
operation under cut-off cond it io ns. It is not intended to be u sed in
circu its cr itical with regard to hum , microphony o r noise .

)
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SPECIAL QUALITY DOUBLE TRIODE E92CC

)

o' a ~
~ 19_i-ma xr ··I 1

x
o x
E 0
~ E

~

o r-:-
(0 \0

k

h

B7G Bo se

0"

All d imensions in mm

- g"

hkh

g'

The bul b and base dimensi ons of th is va lve are in accorda nce with BS448,
Sect io n B7G.

A PRIL 1959 (1) Pa ge 03



)

)

)



SPECIAL QUALITY
OUTPUT PENTODE

EI30L

Spec ial qua lity high s lope output pentode inten ded for general indus trial
applications.

This data should be read in conjunctionwith GENE RAL NOTE S - SPE CIAL
QUALITY VALVES which precede this section of the handbook, and the
index numbers are used to indicate where reference should be made to a
specific note.

HEATER

)

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

V 1
h

I
h

6.3

1. 7

V

A

The maximum variation of heater voltage at I
h

= 1. 7A is ± 5%•

CAPACITANCES
2

35

17

< 2. 0

pF

pF

pF

CHARACTERISTICS
3

V
a

V
g2

Vgl

I
a

I
g2

gm

I-tg1- g2
r
a

250 V

150 V

- 15. 5 V

100 mA

4.0 rnA

27.5 mA/V

6.5

10 kQ

Page DlI~I - --- - - ----
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OPERATING CONDITIONS AS CLASS 'A ' AMPLIFIER

V 25 0 V
a

Vg2
150 V

V
g1

-15. 5 V

R 2. 7 1&
a

Vin(r.m.s .)
3.82 V

Ia(o)
100 rnA

Ig2(o )
4. 0 rnA

P
out

11. 5 W

D
tot

10 %

OP ERATING CONDITIONS AS CLASS 'AB' AMPLIFIER - PUSH-PULL

V 300 V
a

Vg2
150 V

V
g1

- 17 V

R 1.6 1&
a - a

V 9. 0 V
in(r .m .s.)

Ia(o)
2 x 80 mA

Ig2(o)
2 x 2.5 rnA

P 60 W
out

D
t ot

%

Ia(max.sig.)
2 x 182 rnA

Ig2(max.sig.)
2 x 22 rnA

RATINGS (AB SOLUT E MAXIMUM SYSTEM)4
)

Va(b) max. 2. 0 kV

V max. 900 V
a

Vg2 max. 250 V

-va(pk) max. 2. 0 kV

+va(pk) max. 8. 0 kV

Pa max. 27 .5 W

Pa +g2 max. 27. 5 W

Vg2(b) max. 550 V

)
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SPECIAL QUALITY
OUTPUT PENTODE

P
g2

max.

-V
g1

max.

+V
g1

max.

- Pg1 max.

R
g1

max.

\:max.

*ik(pk) max.

**ik(pk) max.

V
h_k

max. (cathode negati ve)

) V
h

_
k

max. (cathode positive)

*Max. duration 4ms , I
k

max. = 15 0rnA.

**Max. duration 1. 511s , \: max. =14rnA.

EI30L

5. 0 W

150 V

15 V

0.1 W

0.5 MU

300 rnA

1.5 A

4.6 A

100 V

200 V

a

)
a

DECEMBER 1965

D

Octal BasC2

CT 2 Top Cap

All dimC2nsions in m m
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SPECIAL QUALITY
OUTPUT PENTODE

EI30L

000

200

o

400

600

200
I q

I g2
(rn A )

8 00

51015

E130L 4 4 58 1

--- I q

------ 1 92

1

...:>. 1/
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SPECIAL QUALITY
OUTPUT PENTODE
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SPECIAL QUALITY
OUTPUT PENTODE

EI30L
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SPECIAL QUALITY DOUBLE T RIO DE

Special quality double triode, with separate cathades, far
use in computer circuits. This valve will maintain its
emissian copabilities after long periods ofoperation under
cut-off conditions.

EI80CC

Th is dat a should be read in co njun ct io n wi t h G ENERAL NOTES­
SPECIAL QUALITY VALVES w hich prec ed e thi s sect io n of t he handbook,
and t he index numbers are used t o indi cate w he re reference shou ld be

made t o a specific note.

H EAT ER

Sui tabl e fo r se ries or paralle l o pe ratio n, a.c. o r d.c. Th e heat er is cen tre­
tapped and th e t wo se ct io ns may be op e rated in se ries or in parallel with
o ne anot her.

VII app lied between pins 4 and S
Vh appl ied bet ween pin 9 and
pins 4 and 5 connected together

)

Series
Parallel

Series
12.6

200

Parallel
6.3 V

400 rnA

The max imum vari ati on of heate r cu r ren t at Vh = 6.3V is ± 20mA and
at VII = 12 .6V is ± 10mA.

In order to achieve a useful valve life w it h the heater in a se r ies-co nnect ed
chain , t he absolute max imum vari at io n of heat e r cu rrent due to volt age
fluctuations and compone nt tole ranc es should be < ± 1.5 ';{,.

CAPAC ITA NCES~ (measured without an exte rn al shie ld)

Ca '- g '

* Cill

Cout'

* Ch-k

Ca~-g'"

Cou L'"

Ca ' - a"

cg ._ g­

*Each sect ion

C H A RA CT ERIST ICS3 (each sect ion)

Minimum
1.8
3.0

300

1.9
250

Average Maximum
2.2 2.6 pF

3.5 4.0 pF

500 700 mpF

3.5 pF

2.3 2.7 pF

450 650 rnpF
1.3 pF

60 mpF

100 150 V

- 0.8 - 1.85 V

8.5 8.5 mA
7.8 6.4 rnAjV
6.4 7.2 kn

50 46
0 0 n

MARCH 1960 (1) Page 01



EI80CC SPECIAL QUALITY DOUBLE TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
Initial

Average range End o( li(e*
An od e cu r rent (eac h sect ion)

at Va- c = 150V, Rk = 220£2 8.5 6.3 to 10.7 5.0 mA
at Va = 150V, Vg = - 7.5V < 150 150 [LA
at Va = 100V, Vg1b ) = 100V

Rg = 500 kn 17 .8 13.6t022 9.5 mA

G rid cur re nt (each sect ion)
at V. - c = 150V, Rk = 220£2

Rg = 100k£2 < 0.2 1.0 [LA

Mutu al conducta nce (eac h sect ion)
at Va- e = 150V, Rk = 220n 6.4 5.3 t o 8.1 4.0 mAjV

Balance (Vg ' ~ Vg" )

at Va = 150V, I. = 150[LA < 2.0 2.0 V

INSULATION Initial
range End o( li(e*

Betwee n heat er and cat hode meas ur ed at
Vh - k = 200V (cat hode posit ive)
RlIlIl = 1.0M£2

Leakage curren t < 15 30 [LA

Betwee n any two e lectrodes measu red at
275V > 100 20 M£2

*To allow fo r valve det e rio rat ion d ur ing life , cir cui ts sho uld be design ed to
fun ction with a valve in which one or mo re of th e characterist ics have changed to
t he va lues stated.

LIMITI NG VALU ES4 (abso lute rat ings) each sec t io n

Valb) max.
Va max .
pa max.

+ Vg max.
t -V.(pk) max .
-V. max .
t iglPk) max .

Ig max .
tik(pk) max.

Ik max.
Rg - k max. (fixe d bias)
Vh - k max. (cathode positi ve)
Vh - k max. (cat hode negat ive)

**Tbulb max.

600 V
275 V

2.0 W
1.0 V

200 Y
100 V

50 mA
2.0 mA

200 mA
20 mA

500 k£2
200 V
100 V
170 °C

)

t Maximum durat ion = 10[Ls. Duty cycle = 1%
**In t he interests of re liability, t he bulb tem perature sho uld always be kept )

as low as possible.

MA RCH 1960 (1) Page 0 2



SPECIAL QUALITY DOUBLE TRIODE EI80CC

OPERATING NOTE

Th e E180CC wi ll maintain it s errussron capab iliti es after lo ng pe r iods
unde r cut-off co nd it io ns , bu t it is not in t ended to be used in ci rcu its w hich
ar e cri tical wi t h rega rd t o hu m, m icrophon y or no ise .

)

0' a" rPtlh

x X

k ll g'
o 0
E E

g' gil u: ll'l

gil k l 0 r.:..
<D <D

L Uk' h het h k ll B9A B ose

[8i:.@ All d ime ns ions in mm

Th e bulb and base d imen sions of this valve are in acco rdance w it h BS448,
Sec t ion B9A.
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SPECIAL QUALITY
DOUBLE TRIODE EI82CC
Special quality double triode for use in computer
circuits. This valve will maintain its emission capa-
bilities after long periods of operation under cut-off conditions.

This data sho uld be rea d in co njuncti o n with GEN ERAL NOTES ­

SPECIAL QUALITY VALVES w hich precede t his sect io n oft he handboo k,

and the index numbe rs are used to indic ate where refere nce sh ou ld be

made to a specific note.

HE AT ER

Suitab le for pa rallel operation, a.c. or d.c. The heat e r is ce nt re-t apped
and two sec ti o ns may be o perat ed in ser ies or in parallel w it h o ne anoth e r.

Series

12.6

320

The max imum varia t ion of heat e r current at 6.3V is ± 35mA.

CAPACITANCES2 (meas ured w it ho ut an external sh ield )

Parallel
6.3 V

640 mA

Minimum Average Maximum

Ca ' - g ' 3.4 4.0 4.6 pF

Ca" -g" 3.4 4.1 4.8 pF

* Ci n 5.3 6.0 6.7 pF

Cout ' 0.75 1.1 1.45 pF

Cout'" 0.65 1.0 1.35 pF

Cg ' _ g- 150 mpF

Ca' -a" 600 800 mpF

Ca '_g" 100 mpF

Ca"-g' 100 mpF

* Ch - k 4.0 pF

*Each sect ion

CHARACTERISTI CS3 (each se ct ion )

Va

la
Vg

gm

120 V

36 mA

- 2.0 V

15 mAjV.

1.6 kQ

24

0 Q

SEP T EM BE R 1960 (1) Page 01



EI82CC SPECIA L QUALITY
DOUBLE TR IODE

CHARAC TE RISTIC RANGE VALUES FOR EQUIPM ENT DE SIGN

(eac h secti o n)

Average
Ano de current

at v, = 90V, Ig = 250fLA 52
at Va = nov, Vg = - 2V 36
at Va = 150V, Vg = -14V

Mutual co nduct an ce
at Va- k = nov, Vg - e = OV

Rk = 55Q

Negative co ntro l-g r id cu rrent
at v« = nov, Vg = -2V,

Rg = 100 kQ

INSULATION

Betwee n heate r and cat hod e meas ured at
Vh - k = 200V (cat hode positive)
Rli m = 1MQ
Leakage cu rren t

Bet wee n any two ele ctrodes measu red
at 300V

Initial End of
range life*

41 to 62 24 mA
26 to 45 mA

< 0.2 mA

11.2 to 18.8 8.0 mA/V +-

< 0.2 1.0 fLA

Initial End of
range life*

< 15 30 fLA

> 100 20 MQ

*To allow fo r valve de t e r iorat ion during life, circ uits should be designed
to functi o n wit h a valve in whi ch one or mo re of t he char act e r ist ic s have
changed to t he values stated.

LIMITING VALUES4 (abso lut e ratin gs) each section

Vacb, max.
v« max.
pa max.
Pa' + pa- max.

-Vg max .
+ Vg max .
*- Vg(Pk) max .

*+ Vg(pk) max.
Ig max.

*ig(Pk) max.
Ik max.

*ik(Pk) max.
Rg- J< max. (fixed bias)
Rg- k max. (self bias)
Vh- k max.
Vh- k(jlk) max.
Thu1h max .

*Dut y fact or = 1% . max pulse durat ion = 10[1.s .

600
300

4.5
8.0

100
1.0

200
30
8.0

200
60

400
500

1.0
no
200
160

v
v

w
w
v
v
v
V

mA
mA
mA
mA
kQ

MQ
V
V

°C

)

)

SEPT EM BER 1960 (1) Page 02



SPECIAL QUALITY
DOUBLE T RIO DE

OPERATING NOTE

EI82CC

The E182CC is not intended for app lications w hich are critical w ith regard
to microphony or hum .

kl h hct h k"

h

hct

B9A Base

All dimensions in mm

rF~~~h
x x
o 0
E E
'0 If)

o "-
<0 <0

L ~J
Th e bulb and base dimen sions of t his valve are in accordance with BS448,

Section B9A.

OCTOBER 1959 (1) Page 03
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SPECIAL QUALITY
DOUBLE TRIODE EI82CC

I g 5015 EI82CC I o
(pA) (mA)

Each section

--I o
----Ig

500 50

400 40

-"
0

!Y
I, -"-,,0 0

30 0 0) 3 0
>
0
Ol
n
>0 _

200 20

100 10

0 0

Vg(V) - 6 - 4 - 2 0 +1

A NODE AND GRID CU RRE NT S PLOTTED AGAINST GRID VO LTA GE W ITH
AN O DE VO LTA GE AS PA RAMETER.
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EI82CC SPECIAL QUALITY
DOUBLE TRIODE
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SPECIAL QUALITY
DOUBLE TRIODE EI82CC

)

)

0, '

chart

B~254

I

Duty fac tor (C/o)

PULSE RATIN G CHART
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EI82CC SPECIAL QUALITY
DOUBLE TRIODE
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SPECIAL QUALITY PENTODE

Special quality high slope pentode far use as a wide band
amplifier where stability of characteristics and long life
are required .

EI86F

This data should be read in conjunct ion w ith GENERAL NOTES-SPECIAL
QUALITY VALVES which precede this sect ion of the handbook , and t he
inde x numbers are used to indica te where refe rence should be made to a
specific note.

H EAT ER
Suitable fo r parallel ope rat ion, a.c. or d.c,

V ll l

hi
6.3

320
V

mA

The maximum varia tion of heate r cur rent at Vll = 6.3V is ±20mA.

CAPACITANCES2 (shie lded)

Ca - gl max.
Cill

COll i

CHARACTERISTICS3
v,
Vg3
Vg2
Vg1

I.
Ig2

gm
!J.gl -g2

r.

-< -

30 mpF
76 pF
3-45 pF

180 V
0 V

150 V
-1 .25 V
13 mA

3.3 mA
16.5 mA/V
53

100 kn
0.5 V

OPERATING CONDITIONS AS R.F. AMPLIFIER

». : 180
Vg3--k 0
Vg2--. 150
~_ 0

Rk 100t
I. 11.5
Ig2 2.9
gm 15.9
R"q (d.)

tRecommended minimum value for Vg2- e = 150V.

190
o

160
+ 9.0
630
13

3.3
16.5

330

V
V
V
V
11

mA
mA

mA/V
o

OCTOBER 1963 Page Dl



EI86F SPECIAL QUALITY PENT ODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Average Initial range End of Iife*
Anode current 13 12.2 t o 13.8 > 11.5 mA

V.- e = 190V. V.2- e = 160V.
Vg1- e = +9V. R k = 63012

Anode Current < 0.8 mA

V.- k = 180V. Vg2- k = 150V,
Vg1 = -4.5V

Screen-grid current 3.3 2.9 to 3.7 mA

V.-e = 190V. Vg2- e = 160V
Vgl- e = +9V. R k = 6300 )

Mutual conductance 16.5 14.2 to 18.8 > 11 mA/V

V.-e = 190V. Vg2- e = 160V.

Vg1- e = +9V. Rk = 6300

Negative control-grid current < 0.2 < 0.5 fJ.A

Va - e = 190V. Vg 1- e = + 9V.
Vg2- e = 160V, Rk = 6300.
R.l -k = 100kO

Insulation resistance > 100 > 50 MO

anode to all ot he r electrodes
v«.e, 3OOV

grid t o all ot her elect rodes > 100 > 50 Mn
Vd .c. 100V )

Heater-cathode insulation (Ih - k ) < 10 < 20 fJ.A
Vb - k = 100V

Heater current 320 300 to 340 300 to 340 mA

v« = 6.3V

*To allow for valve deter iorat ion du r ing life, circu its should be designed to
functio n wit h a valve on which one or more of t he char acterist ics have
changed t o the values stat ed.

SHOCK AND VIBRATION RATINGS

The E186F can withsta nd vibrat ions of 2.5g and 50c ls for 96 hours and is proof
against impact accelerat ions of approxi mate ly 500g.

)

OCTOBER 1963 Page 01



SPECIAL QUALITY PENTODE EI86F

ABSOLUTE MAXIMUM RATINGS4

)

Va(b) max .
Va max .
Pu max .
Vg2(b) max.
Vg 2 max.
P g2 max.

+Vg1 max.
- Vg1 max.
-Vgl(pk) max.

II< max .
Rg1- k max .
Vll - k max .
R ll-k max.
Tbllib max .
v« max.
Vb min .

400
210

3.0
400
175
700

o
50

100
25

250
60
20

165
6.6
6.0

v
V

W
V
V

mW
V
V
V

mA
kn

V
kn
wC
V
V

V
V
V
V

kn
n

fLF
kn

6.3
207

o
150

2.0
78

1000
500

OPERATING NOTES

1. H um

The hum volt age referred to gr has a max imum val ue of 100fLV and is
measu red with the ce nt re tap of the heate r wi nd ing earthed , a sup ply
fre q uency of 50cjs (including 3% at 500cjs) and a lin ear band -pass
cha racterist ic unde r the follow ing conditions :

Vll
Vb
Vg3

Vg2- e
Ra
Rk
Ck

Rg1- k
)

2. M icro pho ny

Th e micr o pho nic nois e voltage meas ur ed at the anode has a maxi mum
value of 500mV ove r t he fr eq uency range 50 t o 2000cjs and has a max imu m
value of 200mV at a freq uen cy of 50cjs measu red under th e followi ng
con d iti o ns :

Vll
Vb
Vg3

Vg2- e
Vg1- e
Ra
Rk
peak acce lerat ion

6.3
216

o
160
+ 9.0

2.0
630
10

V
V
V
V
V

kn
n
g
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EI86F SPECIA L QUALITY PENTODE
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SPECIAL QUALITY PENTODE EI86F
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ANODE CURRENT PLOTT ED AGAINST ANODE VOLTAGE WITH CONTROL­
GRID VO LTAGE AS PARAMETER. Vg2 = 150V

ANODE CURRENT AND SCREEN-GRID CURRENT PLOTT ED AGAINST
CONTROL-GRID VOLTAGE
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SPECIAL QUALITY DOUBLE TRIODE

Special quality double triode with separate cathodes, for
use as a cascade amplifier and in pulse circuits, where
stability of characteristics and long life are required.

EI88CC

This da ta sh ould be re ad in conjunction with GENERAL NOTES-SPECIAL
QUALITY VALVES which precede this sect ion of the handbook. and the
index numbe rs are used to ind icat e w he re refe rence sho uld be made to a
sp ecific note.

HEATER
Suitab le for parallel operation. a.c. or d.c.

Vh ! 6.3 V
Ih 335 mA

The maximum var iation of heater current at Vh = 6.3V is ± 17mA.

CAPACITA N CES2 (unshie lded)

)
* Ca - K

* Ca -k

*ca- s
Ca ' - k ' + h +s

Ca"'- k'"'-+ h " s

Ca ' - k ' t h

Ca" - k " t l l

*Cg-k +h~S

* Cg-kth

Ca' - a"

Cg ' --g "

Ca ' - g"

Ca" - g '

Cg' - k '

Cg' - k '

Ck ' - h

Ck ' - h

Grounded-grid operat ion .

Ca ' - g ' t h t s

ca .... - g..+ h +s
* Ck -- g+ h +s

*each section

CHARACTERISTICS3 (each section)

Minimum
1.2

140
1.1
1.55
1.45
0.4
0.3
2.7
2.7

2.7
2.6
5.1

Average
1.4

180
1.3
1.75
1.66
0.5
0.4
3.3
3.3

25

2.6
2.7

3.0
2.9
6.9

Maximum
1.6 pF

220 mpF
1.5 pF
1.95 pF
1.85 pF
0.6 pF
0.5 pF
3.9 pF
3.9 pF

45 mpF
S.O mpF
5.0 mpF
5.0 mpF
5.0 mpF
5.0 mpF

pF
pF

3.3 pF
3.2 pF
6.9 pF

90
15
-1 .2
12.5
33

V
mA

V
mAjV
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EI88CC SPECIAL QUALITY DOUBLE TRIODE

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

V.-e 90 100 V
Vg- e 0 +9.0 V
Rk 120t 680 0
I. 12 15 mA
gm 11.5 12. 5 mA{V
Req (r.f.) 300 0
rgl (f = 50 Mc{s) 6.0 kO
N.F. (f = 200Mc{s) H dB

tReco mme nded minimum value fo r V. - e = 90V.

OPERATING CONDITIONS AS ADDITIVE MIXER
V. (b) 60 90 150 V
R. 0 1.0 3.9 kO
Rg- k 1.0 1.0 1.0 MO

)Vosc(r.m.s.) 2.0 2.5 3.0 V
I. 4.7 7.7 11 mA
gc 2.9 3.5 4.1 mAN
r. 8.3 7.0 6.1 kO

Average
15Anode current

V.(b) = 100V, Vg(b) = + 9V,
Rk = 6800

CHARACTERISTIC RA NGE VALUES FOR EQU IPMENT DESIGN
Initial End of
range Life*

14.2 t o 15 .8 > 13.5 mA

Anode current < 5.0 fLA
V.(b ) = 150V, Vg = - 15V

Mutual conductance 12.5 10 .5 to 14 .5 > 9.0 mA{V

V.(b) = 100V, Vg(b) = + 9V,
Rk = 6800

Negative grid current < 0.1 < 1.0 fLA
V. (b) = 100 V, Vg(b) = + 9V,
Rk = 6800, Rg- k = 1 MO

Insulati on resi stance > 100 > 20 MO
between any t wo electrodes
Vd .c. = 200V

H eat er-cathode insulation (Ib- k ) < 6.0 <12 fLA
Vb- k (k positive = 120V)

(k negat ive = 6OV)

H eater cu r rent 335 318 t o 352 318 to 352 mA
Vb = 6.3V

*To allow fo r valve deteriorat ion du ring life, circu it s should be des igned to
functi o n with a valve in w hich one o r mo re of the characteristics have )
changed t o t he values stated.
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SPECIAL QUALITY DOUBLE TRIODE EI88CC

SH O C K AND VIBRATION
The E188CC can w it hsta nd vibra t ions of 2.5g and 50cts fo r 96 hou rs an d is
proof aga inst im pact acce ler at ion s of approx imate ly 500g .

ABSOLUTE MAXIMUM RATINGS4 (each section)
Valb) max.
Va max.
pa max.
pa max. (Pa' pa " ~ 2.2W)
pa'- pa " max.
Pg max.

- V" max .
*-V~ i fl k 'l max .

i k max.
i k (Pk J max .
VIi · k max. (k positi ve)
VlJ k max. (k negative)
Rg - k max.
Thu l h max .
Vh max.
Vii min .

*Max imum dut y factor 0.1. max im um pul se durat ion = 200flS.

550
250

1.65
2.0
3.3

30
110
200

22
110
150
100
500
165

6.6
6.0

V
V

W
W
W

mW
V
V

mA
mA

V
V

kn
DC
V
V

6.3
100
+ 9.0

2.0
680

1000
2.5

OPERATING NOTES
1. Hum

The hum vo ltage re ferred to g has a max im um value of 50iLV and is
measu red w it h th e ce ntre tap of the heater earthed, at a su pply frequen cy
of 50cts (incl uding 3% at 500cts). wi t h a fully scree ned valve holde r and
a stra ight response curve filt e r un de r the following co nditions :

Vi) 90 V
la 15 mA
Rk 80 n
c, 1000 !J. F
Rg . k 500 k!1

2. Micro phony
The microp hon ic no ise vo lt age measu red at the anode has a maxim um
value of 100mV over the fr equ ency rang e 10 t o 50c/s und er t he follo w ing
co ndit ion s :

VlJ
Vb
Vg( IJJ

Ra
Rk
Ck
Peak acce leration
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EI88CC SPECIAL QUALITY DOUBLE TRIODE

V
V

kQ
MQ

n
ILF

g

6.3
270
18
1.0

180
50
0.5

The microphonic no ise voltage measured at the anode has a maximum
value of HOm V over the frequency range 50 to 5000cjs under the follo wing
cond itions:

Vh

Vb
Ra
Rg - k

Rk
Ck
Peak accelerat ion

)



SPECIAL QUALITY DOUBLE TRIODE 88(e

10
rnA)

20

40

80

60

B 2392 E I88 C C
I (

II

f1
r.T II I

I 7
r.T 17 I

1/

i I

i
I

tt II
r.T IT rJ II

I II
I I v« = 250V I 200vI 15 0 V I 10 0 V 50 V
I I I II 1/
I I II
I I I / I I

I I I I
I I

I I -/ I tt I II
I I I I II II

I I I
I I I

17 7

-)

II I-I IT II

I I II II

I

I f7
I i j II II
I

I

Ii
D i/

1-""' l- r:;;

)

10 - 8 - 6 - 4 -2 o +4

ANODE CURRENT PLonED AGAINST GRID VOLTAG E W ITH ANODE
VOLTAGE AS PARAMETER
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E188 C SPECIAL QUALITY DOUBLE TRIODE

0«
H S

o
<0

>
I 1';-

>
'P

~ T

o
~

o
o
N

o
l{)

oo

o
o

l )

)

AN O DE CURRENT PLOTTED AGAIN ST ANODE VOLTAGE W ITH GRID )
VOLTAGE AS PA RAl'lETER
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SPECIAL QUALITY DOUBLE T RIODE I88e(

E
;-
>0

I, ,
,

,
I ,

, > > > '
'P q> : 0

0, I 0
I M

>
~

> 0

) ~ I!l
N

>
'f

0
u 0

> N
U 'f00
00 I

W
I

I

>
"( ,

0I ,
I!l

> I , I
~ I

, \ >tl 0
> QrY' Q

>
0

0
g' I!l

o
N

o
o

AN ODE CURRENT PLonED AGAINST ANODE VOLTAGE WI TH GRID
) VOLTA GE AS PARAMETER IN THE REGION OF THE ORIGIN.
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EI88CC SPECIAL QUALITY DOUBLE TR IODE

)

250

200

150

100

50

B 2 391
E I8 8 CC I

Vg =. IOV
V V

·9 V I
.v ,

A I V
1/ V ......

'8 V I
./ A" I 1/

V V ;,/
• 7V 1/ I

.Y I
1/ A" I

V V '6 V ,/.

1/ I
1/ Y I V

1/ »:
. 5V V I

I / 1/ V 1/ A I
V VII Y

/ .4V I
I / V ./ I

II / A I 1/
.3V / 1

1/ 1/ 1/ I
V l/r

•

V I 2/1"
./ .2 V 1 I

r/ V / V Y I
':9=. IOV /f
T ~ / V 1/ • I V l./i

. 9 V V I
'i-- V YI

.8 V >( 1/ ~

"""1 .... r-, V OV

.7V V ;' ;'

'f.. r- V V V
. 6V p , I>-

...,.~ ~ 1- ....

• 5 Vi . )' V r-
V 1/ I

1/ v
r'i: ' 4 V

., r- I

If 1-4. I' 1-"- f" C- ~

.3V >< "r-

rJp;.~.-o:
...
C- ' -+-.

-r I

)

)

o 50 10 0 150 Va (V)

AN ODE AN D GRID CURRENTS PLOTTED AGAINST ANODE VOLTAGE
WITH POSITIVE GRID VOL TA GE AS PARAMETER )
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SPECIAL QUALITY DOUBLE TRIODE E188ce

gm Vg
( m AN ) (V )

ra
(k O )

20 -4

15 - 3

10 - 2

5 - I

E I88CC 62911

Each se c tion

Va =90 V
Rk = 0 0

)J

gm

Vg

ra

40

30

20

10

o 0
o 5 10 15

o
I a (rnA)

A MPLIFICATION FACTOR, MUTUAL CO N DUC TA N CE AND GRID VO LTA GE
PLOTTED AGA IN ST AN ODE CURRENT. Va = 90V
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EI88 C SPECIAL QUALITY DOUBLE T RIODE

)

)

)

o

20

4 0

5 0

30

E 188 CC 8 2910

Ea ch se c tt on

Va .150 V

R k .o,n

Vg

i

P
!

,

gm
I

I

1

r a

I

10 - 2

5 - I

15 - 3

20 -4

2 5 -5

gm Vg
(mAIV) (V)

o 0
o 5 10 15

o
l a (mA )

AMPLIFICATION FACTOR, MUTUA L CO NDUCTANCE AN D GRID VOLTAG E
PLOTTED AGAINST ANO DE CU RRENT . Va = 150V )
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SPECIAL QUALITY PENTODE

Special quality high slope pentode (or use as a wideband
amplifier where stability of characteristics and long Ii(e
are required.

E280F

T his dat a should be read in conj unct io n w it h GENERA L NOTES- - SPECIAL
Q UALIT Y VALVES w hich precede t his sect ion of the han d boo k, and t he
index numbers are used to ind icate w he re refe ren ce shou ld be ma de to a
specific no te.

H EAT ER

Suitable fo r parallel operat ion , a.c. o r d .c.

Viol

I"

6.3
315

V
mA

Th e ma x imum var iat ion of he at e r current at V" = 6.3V is ± 16 mA.

CA PA CITAN C ES2

U nshie lded
Ca - I!l

( i n

Ci h '" I (lk = 26mA)

Shi el ded
Ca ~ e l

( ill

Ci ,, '" I (Ik = 26mA)
COllI

CHARACTERISTlcsa

Pe nt ode connect ed

V" 180 V

V":l 0 V
V , ~ 150 V

V' I -1 .6 V

I" 20 mA
I , ~ 6.0 mA
gill 26 mA/V

,<gI '1"1 60
ra 100 kfl

Minimum Average Maximum

35 mp F
8.3 9.3 10 .3 pF

15.5 pF
2.3 2.6 2.9 pF

30 mpF
8.4 9.4 1004 pF

15.6 pF
3.2 3.6 4.0 pF

Tr iode connected
(g2 to a. g:l to k)

Va 150 V
V.t - 1.8 V

la 24.5 mA
gJU 33 mA jV

r" 1.8 k12
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E280F SPECIAL QUALITY PENTODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT D ESIGN

A nod e current
Average

20
Initial range

18.8 to 21.2
End of Life*

> 17 rnA

V. - e = 190V, Vg2- e = 160V,
Vg1-C = + 8V, Rk = 3700

Sc r een-gr id curren t

V. - c = 190V, Vg2- e = 160V,
Vgl-e = + 8V, Rk = 3700

6.0 5.3 to 6.7 rnA

Mutual co nductance 26 22 to 30 > 17.5 mA/V

Va- . = 190V, Vg2- e = 160V,
Vg1-C = +8V, Rk = 3700

< 1.0< 0.3N egative control-grid cu rrent

V. - e = 190V, Vg2- e = 160V,
Vg1_P = + 8V, Rk = 3700

*To allow fo r valve deterioration dur ing life, circuits should be des igned to
function w it h a valve in which on e or mo re of the charac te ristics have
changed to the value s stated.

OPERATING CONDITIONS AS R.F. AMPLIFIER (pentode connected)

V. - c 190 190 190 V
V~3 0 0 0 V
Vg2- c 160 160 120 V
Vgl- e + 8.0 + 9.0 + 8.0 V

"- )
Rk 370 500 780 630 730 0
I. 20 15 10 13.5 10 rnA
Ig2 6.0 4.5 3.0 4.0 2.8 rnA
gm 26 23 19 22 20 mA/V
f!g l-g2 60 58 56 58 56
r. 100 120 155 130 155 kO

*rgl (f = 100Mc/s) 1.4 1.5 1.7 1.6 1.6 kO
Req 220 230 250 240 220 0

:j<:j; Cin (w ) 15.5 15 14.3 14.8 14.8 pF
tGB 180 162 138 156 142 Mc/s

*Pins 1 and 3 strapped together.
':''''Measured without external shield . +--

tGain band width product = 2 (gm 5 F)
:-: Cin(wl+cout+ p

)
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SPECIAL QUALITY PENTODE E280F

)

ABSOLUTE MAXIMUM RATINGS'
V . (b l max.
Va max.
p" max.
Vg2( b } max.
Vg2 max.
P g2 max.

- Vg 1 max.
j- Vg 1 max.

I"! max.
i, max.
Rg1 - k max.
Vh - k (k positi ve) max.
Vh -- , (k negat ive) max.
Thulb ma x .

Vh max.
v; min.

400
220

4.0
400
180

1.1
50

2.0
5.0

30
500
120

60
180

6.6
6.0

V
Y

W
V
V

W
V
V

mA
mA
kn+--

V
V

°C
V
V

h Ie
0

0 0

0
a

093 ,s 92 (J) (

9\
0 0 . "

91 0 0
93, s ~E

92

Ukh h B9A Base

IB563 j
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SPECIAL QUALITY TRIODE

Special quality double triode with separate cathodes, (or
use as a cascode amplifier and in pulse circuits, where
stability o( characteristics and long li(e are required.

PRELIMINARY DATA

ElS8CC

This data shou ld be read in conjunct ion with GENERAL NOTES-SPECIAL
Q UALITY VALVES which precede this sec tion of t he handbook. and the
index numbers are used to indicate where reference should be made to a
specific note.

)

HEATER

Suitable for parallel ope ration. a.c. or d.c .

V hl

III

CAPACITANCES2 (measu red without external shiel d)

*Ca-g

Ca ' -k' +h+s

Ca"-k"+h+s
* Cg-k+h+s

Ca ' -g' +h+s

Ca'-g·+h+s
*Ca-k

*Ck-g+h+S

Ca' -a'
Cg ' _ g'

*each section .

CHARACTERISTICS3 (each sect ion)

Va
la
Vg

gm
iJ.
ra

6.3 V
47S rnA.

1.8 pF
1.9 pF
1.8 pF
4.7 pF
3.5 pF
3.4 pF

250 mpF
7.8 pF

< 50 mp F
< 5.0 mpF

60 90 V
15 30 rnA
- 1.2 -1 .5 V
14 18 rnA/V
25 25

1.85 1.4 kn

)

OPERATIN G CO N DIT IONS AS R.F.

Va - e
Vg- e
Rk
la
gm
Req (d.)
N.F. (f = 200Mc/s)

AM PLI FIER (each sect ion)

60 100
o + 9.0

80 350
15 30
14 18

200
5.0 5.7

V
V
n

rnA
mA/V

n
dB
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El88CC SPECIAL QUALITY TRIODE

)
V
V

W
mA
mA

V
V

kO
V

°C
V
V

450
250

3.0
40

400
50

150
500
150
190

6.6
6.0

< 0.3

18 15 to 21.5 mAjV

Anode current
Va - e = 100V, Vg- e = +9V
Rk = 3500

Mut ual conductance
Va- e = 100V, Vg- e = +9V
Rk = 3500

ABSOLUTE MAX IM U M RATI NGS4 (each section)

V. (b) max .
Va max.
pa max .
Ik max .

*ik(pkl max.
-v« max.

*- Vg(pkl max .
Rg- k max.
Vh-k max.
Tbulb max.
Vh max .
Vh min .

*Maxi mum duty factor 0.01, maximum pulse duration 10l'-s.

Negative grid current
Va - e = 100V. Vg - e = +9V
Rk = 3500

S HOCK A N D VIB RATIO N
The E288CC can withstand vibrations of 2.5g and 50cjs for 96 hours, and is
proof agains t impact accelerations of approximately 500g.

C HARACTERISTI C RANGE VALUES FOR EQUIPMENT DESIGN
Average Initial range

30 28 to 32 mA

)

)

ISI6061

T1?TT0
1 S a"

max

h
h 0

'
+-

k"
)( )(

gl gil
gl o 0

E E
l'- (J'l.

gil k
'
~
If) to

a" s L ~h h 89A Bcse
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SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode for use in A.C. mains 'operated
equipment. The pentade section ;s suitable for automatic
volume contral.

EAF 42

' H EAT ER
6.3 V
0.2 A

Any

< 0.0015 {L{L F
< 0.15 {L{L F

< 0.002 {L{L F
5.1 {L{L F
4.5 {L{L F

< 0.05 {L{L F

3.8 {L{L F
< 0.02 (Lfl F

R.F. OR I.F. AMPLIFIER
250 V
110 kn

85 V
310 n
- 2.0 V

5.0 mA
1.5 mA
2.0 mAjV
1.4 Mn

18
- 43 V

7.5 kn

C. L gl

Cad_ap

Pentode Secti on
ca_ g1

Cout

Cln
Cg1_ h

Diode Section
Cad _ k

Ca d _ h

OPERATING CONDITIONS AS

Va=V b
Rg ,

v..
Rk
VgI

I.
Ig ,

gm
ra
(Lgl-g,

*VgI
Req

* For 100: reduction in mutua l cond uctan ce.

MOUNTING POSITION

CAPACITANCES

)

)

LIMITING VALU ES
Pe nt ode Section

V. l b ) max.
V. max.
p, max.
V g ' l b , max.
Vg , max. (1. <2.5 mAl
Vg , max. (1 . =5.0 mAl
pg, max.
Ik max.
VgI max. (lgI = + 0.3 flA)
R gl _ k max.

*Rg3_ k max.
Rh _ k max.
Vh_ k max.

* For V g;l IPk ) not exceedi ng +10 V.

550
300

2
550
300
150

0.3
10
-1.3

3.0
3.0

20
100

v
V

W
V
V
V

W
mA

V
Mn
Mn
k n

V
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EAF42 SINGLE DIODE R.F. PEN TODE

Single diode R.F. pentode for use in A.C. mains operated
equipment. The pentode section is suitable for automatic

volume control.

Diode Section

VadlPkl max.
la d max .
Vad max . (lad= +0.3 lLA)
Rh _ k max .
Vh _ k max .

200
0.8

- 1.3
20

100

V
mA

V
kO

V

')

)
-l20'3mm~

a ma~l

g3 g2

g3
g2 ad gl Ex

gl E O
a k,5 OE

-0

~~-3~~~~-dBBA BASE
k,5 h h

max
[ill]
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SINGLE DIODE R.F. PEN T O DE

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

EAF42

)

794 EAF42 I II ,r
~

I I I I I I I I 1/ If,

2: Vo =250V 1/

~
Vg3 = oV II II
Vh = 6' 3V

0
I I I II

0 III t:
I I

0

Vb = 250V
R92=IIOKn ,

Q 1/ / 1/ I
M

~ 1/

I V

I If
0
0 I

II, II
I

0
C"l

, f, II
:> I0

KJ :>
:>t 0 I :> :>

0 1/ f-O 0 0
~ ~C'\i !E .Q-

I- ~
f- C'\i

C"l

-
-60 Vgl V -40 -20 0

ANODE CU RRENT PLOTTED AGAI NST CO NTROL-G RID VO LTAG E

EAF42 953-3
I~I --------- - -
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EAF42 SI NGLE DIODE R.F. PENTODE

Single diode R.F. pentode (or use in A.C. mains operated
equipment. The pentode section is suitable (or automatic

volume control.

EAF42 795> -I I I I I I-.« I I I I I I..3
Va = 250V II

E
ClI VCJ3 = OV

0 Vh = 6 3V
I,'"0

0

1/
1/ II

I ~ Vb =250V 1/ I II
(l'l Rg2"' IIOK.Q /

/11

0 1/
0

0
{') / I

II II

.:l> I
0

0 tq l .:::. .:::. 61- 11

~f 0 >-
~{;fi 0 I!!1 0

f--- It)

II IJ

C"l

Ii

- I I

- 60 Vgl (Vj -.io -2'0 0

MUTUA L CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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SING LE DI ODE R.F. PENTODE

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

EAF42

~a- 796, II EAF4 2 II 1 '1
.::r~ 11 111 I 1III I '/
>, 1lI Vb = 250V<0:: Rg2 "IIOKQ I-- 10
2:-~
E-=- Vg3 = OV 1/ 1//JIB

'-=--0 Vh = 6·3V /

0 II y

Q
192

II

8 -, 1/ 1/
/ 1\ gm

C'l

II

1/ II 11 1\
0 1\
0

R~q

1/ 1\
1/ 1\

0 1\
C'l II

1\
f VI i\

/ 1\
0 rI ra

II 1\
II

1\
C'l 1\

II

-60 Vgl W)- 40 -20 0

ANODE CURRENT. SCREEN GRID CURRENT. MUTUA L CO NDUCTA NC E.
EQUIVALENT NOISE RESISTANCE AND INTERN A L RESISTANCE PLOTTED

AGAINST CONTROL-GRID VO LTAGE
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EAF42 SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode for use in A.C. mains operated
equipment. The pentode section is suitable for automatic

volume control.

I'+-+-+-f-'H--+--+t-++++-+--f-'H--+---++++++-+-++-+--+---I
~ +-+-+-++--+-+-+++-H-t--t-t-t-+--+---+t-t+-+-IH -++-i-----f---i

)
/

1/

1/

>~>
~ - ~ 0 0
LL. N=.
<t: - II II

UJ .oSt~ 0
- > 0:: > -+++++1l-+-+-++-+---+t-t+-+-IH-++-+--+-+-t,(1')

- - - +-+-+--+!-f+-Hf-+-+-

o )

H+-t-+-+--+---+-++-+----+ +-H::: "' -
I. \

1++++-+- +-+-+-+-+---++++ ~

-1--+--+--+--+---+-----+++-+-+-- - ..-

(1')

(AW)SUU UtA 0001 008 001 I

CROSS MODULATION CURVE

)
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DOUBLE DIODE TRIODE

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

and combined with twin diodes.

EBC33

HEATER
Thi s valve is suita ble fo r DCj AC o perat ion .

Vb 6.3 V
Ib 0.2 A

CAPACITANCES
Ca d ' _ k 2.6 fLfL F
Ca ll 1l _ 1e 3.2 p.p.F
Cau'_ a ll" < 0.7 [Li-'F
Cad ' _g < 0.00 1 p.y. F
C<!f) " _g < 0.005 ,lL fL F

C HARACTERISTI CS
Va 100 200 2 50 Y

) I. 2 4 5 mA
Vg -2. 1 -4.3 - 5.5 V
[J. 30 30 30
gIll 1.6 2.0 2.0 rnAjV
r. 19 15 15 k12

OPERATING CONDIT IONS AS RESISTANCE-COUPLED A.F.
AMPLIFIER

Vh Ra 10 Rk Vout Vout* D tot Rg 1**
(V) (k£1) (mA) (k£1) V~ (V) ( 'Yo ) (k £1 )
300 47 2.8 1.2 19.5 45 5.8 150
250 47 2.3 1.2 19.0 34 5.5 150
200 47 1.8 1.2 18.5 26 5.2 150
100 47 0.5 4.7 13.0 8 1 0.0 150
300 100 1.5 2.2 22.0 49 5.2 330
250 100 1.27 2.2 22.0 41 5.2 330
200 100 1.0 2.2 21.5 31 5.0 330

) 100 100 0.32 6.8 16.5 14 1 0.0 330
300 220 0.83 3.9 23.5 52 4.8 680
250 220 0.69 3.9 23.5 41 4.6 680
200 220 0.53 3.9 23.0 31 4.5 680
100 220 0.2 10 19.0 20 1 0.0 680

*Vout< O ut put vo lt age at st art of Ig or Dtot = 10%.
** Rg1 = Grid re sista nce of fo llowing valve.

LIMI TING VALUES
Va(b) max. 550 V
Va max . 300 V
p. max. 1.5 W
Vad max. 200 V
lad max. 0.8 rnA
h max . 10 mA
Vg max. (lg =0.3!l A) -1.3 V
Rg max. (Self bias) 3.0 M £1
Rg max. (Fixed bias) 1.0 M £1
Vh-k max. 150 V
Rb_k max. 20 kil

ISSUE 2 EBC33 1155.1



EBC33 DOUBLE DIODE TRIODE

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

and combined with twin diodes.
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D OUBLE DI O DE TRIO D E

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

and combined with twin diodes.

EBC33
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A N O DE CURRENT PLOTTED AGAINST GRID VOLTAGE
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EBC33 DOUBLE DIODE TRIODE

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

and combined with twin diodes.
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DOUBLE DIODE TRIODE

High gain triode for use as a.f. voltage amplifier,
combined with twin diodes, for c.c, mains operation.

EBC41

Except for capacitances, basing and dime nsions, the EBC41 is ide ntica l to the
EBC81.

CAPACITANCES

Ca d-gt

Calf d -gt

Ca d - a t

Triode section

e j! -k

Ca - k

Ca - g

Cg-h

Diode sections

Ca I d -k

Ca d - h

< 0.007 pF

< 0.03 pF

< 0.01 pF

2.75 pF

1.5 pF

1.3 pF

< 0.05 pF

0.8 pF

0.7 pF

< 0.3 pF

< 0.1 pF

< 0.05 pF

a

x
o
E
E
E
o
-o

5 aUd

9

9 a
a' a"d

h h

BBA BASE

k h h
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DO U BLE DIODE TRIODE

High gain triode for use as A.F. voltage amplifier,
combined with twin diodes, for A.C. mains operation.

EBC41
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DOUBLE DIODE PENTODE

Dauble diade variable-mu pentade. The pentade sectian
is suitable far use as an R.F.• I.F.• or A.F. amplifier.

HEATER

EBF80

Suitable for series or parall el oper at ion. AC. or D.C.
Vh ~3 V
Ih 0.3 A

)

MOUNTING POSITION

CAPACITANCES
Ca / d_gl

Ca '/ d _ gl

Ca / d _ a

Ca " de.a

Pentode Section
Ca _ gl

Cout
Cm

Cg1_ h

Diode Sections
Ca"d_k

Ca" d_k

Ca ' d_a" d

Ca / d _ b

Ca " dc.h

Any

-<-
< 0.0008 flflF
< 0.001 flflF
< 0.2 fl[L F
< 0.05 [Lfl F

< 0.0025 flflF
4.9 fl[LF
4.2 [L[L F

< 0.07 [L[LF

2.2 fl[L F
2.35 fl[L F

< 0.35 flflF
<0.02 [Lfl F
< 0.005 [Lfl F

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

Va=Vb 250 V
~2 ~ k O
Vg 2 85 V
Vg3 0 V
Rk 300 0
I, 5.0 rnA
Ig 2 1.75 rnA
Vg1 - 2.0 V
gm 2.2 rnAjV
ra 1.4 MO
flg t-g2 18
Re q 6.8 k 0
Vgtfor100:1 reduct lon in g-, - 41.5 V

OPERATING CONDITIONS AS RESISTANCE COUPLED A .F. -0(--

AMPLIFIER

Vb Ra la Rg 2 Ig 2 Rk Rg1 Vout Vout* Rg1**
(V) (k 0) (rnA) (M 0) (rnA) (k 0) (M 0) V--;;; (Vr . m .s . ) (k 0 )
250 220 0.75 0.82 0.25 1.8 1.0 110 19 680
250 100 1.5 0.39 0.5 1.0 1.0 80 18 330
250 220 0.71 1.0 0.22 0 10 160 19 680
250 100 1.4 0.47 0.45 0 10 110 19 330

*Dtot = 5%
**Gr id resisto r of following valve

I~IISSUE 2 EBFBO 555-1



EBF80 DOUBLE DIODE PENTODE

Double diode variable-mu pentode. The pentode section
is suitable (or use as an R.F.. t.F.. or A.F. amplifier.

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

g2 connected to a, gs connected t o k.

Vb R, I, Rk Rg, '.lout Dlot* R **g,
(V) (kO) (mA) ( 0) (M O) V'n (%) (k O)

250 100 2.08 820 1.0 14 2.5 330
250 47 4.1 560 1.0 13 2.0 150
250 100 2.16 0 10 15 3.1 330
250 47 4.5 0 10 15 2.7 150

*Vout= 5 V(f.m.s.).
)**Gr id resistor of follo wing valve.

LIMITIN G VA L U ES

Pentode Section

V' (b) max. 550 V
v« max. 300 V
pa max. 1.5 W
Vg2lb) max . 550 V

Vg2 max. (la< 2.5 rrtA} 300 V

Vg2 max. (la= 5 mA l 125 V

Pg2 max. 0.3 W
Ik max. 10 mA
Vg, max. (lg, = + 0.3!J.A) - 1.3 V )*Rg,_k max. 3.0 M O
Rh_k max. 20 kO
Vh_k max. 100 V

*Rg1_k max.= 22 M 0 if grid cur ren t biasin g is em ployed .

Diode Sections (each se cti on ) «-
P.I.V. 350 V

I' d max. 0.8 mA

iadlPk) max. 5.0 mA
Rh_ k max. 20 k O
Vh_]( max. 100 V

This valve can be used without sp ecial precauti o ns against micropho ny if th e
input vo ltage , '.lIn, is not less t han 25 mV for an ou tput of 50 mW from t he
output valve. )

ISSUE 2 EBF80 S55-2



DOUBLE DIODE PENTODE

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

EBF80

)

)

22 ·2mm.
max.

a

o'd
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17061
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EBF80 DOUBLE DIODE PENTODE

Double diode voriable-mu pentode. The pentode section
is suitable for use as an R.F.• I.F.• or A.F. ampiifier.
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DOUBLE DIODE PENTODE

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

EBF80

705 EBFBO III ln l

~
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EBF80 DOU BLE DIODE PENTODE

Double diode variable-mu pentode. The pentode section
;s suitable for use as an R.F.• I.F., or A.F. amplifier.
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DOUBLE DIODE PENTODE

Double diode vorioble-mu pentode. The pentode section
;s suitoble for use os on R.F.• I.F.• or A.F. omplifier.

EBF80

'> 70 4 EBF80- III 1I<{

-= TIn
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EBF80 DOU BLE DIODE PENTODE

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

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

EBF80
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U.H.F. T RIO DE
Frame grid triode for use as a grounded-grid amplifier
and mixer at frequencies up to 1000Mc/s.

HEATER

EC88

6.3 V
165 mA

CAPACITANCES (measured with close fitting external shield connected to the grid)
ca-g+S 1.7 pF
Cg-k 3.3 pF
Ca-k 45 mpF
Ch-k-'-g+S 3.8 pF
Ca-k+h 55 mpF

)
CHARACTERISTICS

Va 160 V
la 12.5 mA
Vg - 1.25 V
gm 13.5 mA/V
ra 4.8 kO

[L 65
Req 240 0

)

OPERATING CONDITIONS AS AMPLIFIER

f
Vb
Ra

Rk

la
gm
B
Power gain
Noise factor (powe r matched)

OPERATING CONDITIONS AS MIXER
Vb
Ra

la
Ig
Vos c(r .m .s .)

Rg

gc
gm(e!!)

(~ trough line)

600 1000
200 200

3.3 3.3
100 100
12.5 12.5
13.5 13.5
12 12
18 17.5
9.0 12.5

200
6.8
9.0

52
2.0

47
5,4

7.0

Mc/s
V

kO
O '

mA
mA/V

McJs
dB
dB

V
kO

mA
[LA

V
kO

mA/V
mAJV
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EC88 U.H.F. TRIODE

DESIGN CENTRE RATI NGS
Va(b) max.
v; max .
pa max.
Ik max.

- Vg max.
Rg- k max.
Vh - k max.

550 V
175 V

2.0 W
13 mA
50 V
1.0 MO

100 V

)

a
)

h
h 9

0
0 09 9 x x

0 0 o o

9 E E
0 0 (") a

k a <:t to
0 0

9 9

~kh h

B9 A Base

All dimensions in mm
)

18 3 711
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R.F. TRIODE

Triode with low anode-to-grid capacitance intended
for use as an r.f. amplifier in V.H.F. television
tuners.

EC97

HEATER

Suit able for parallel operation , a.c. or d.c,

Vh 6.3 V

ln 2 15 rnA

CAPACITANCES

Shielded Unshielded

ca - g 480 500 rnpF

Cg- k 3.2 3.2 pF

Ca - k 210 250 rnpF

Cg- k +h+S 5.0 5.0 pF

Ca-k+h +S 4.2 3.3 pF

Cg-h 280 280 rnpF

Ck-h 2.5 2.5 pF

CHARACT ERIST ICS

Va 135 V

Vg - 1.0 V

t, 11 rnA

gm 13 rnA/V

!J. 65

ra 5.0 kn
Vg for la = 100!J.A -5.0 V

Vg for 20: 1 reduction in gm -3.1 V

Vg for 100 : 1 red ucti on in gm -5.0 V

OPERATI N G CONDITIONS

Condition 1 2 3 4

Vb 135 135 135 135 V

Ra 1.0 1.0 2.2 2.2 kn
Rk 82 0 0 0 n
Rg 0 1.0 0.22 1.0 Mn
Rg- a 22 22 Mn
la 10.5 13 14 14 mA

gm 13 15.5 16 16 mA/V

Vg for 100 : 1
reduction in gm -5.0 -4.8 -6.0 -11 V

IM(jid1OCTO BER 1963 Page 01



EC97 R.F. TRIODE

Condition 5 6 7 8
Vb 200 200 200 200 V
Ra 5.6 5.6 6.8 6.8 kQ
Rk 82 0 0 0 Q
Rg 0 1.0 0.22 0.56 MQ
Rg- a 22 22 MQ
la 12 13 14 14 mA
gm 14 15.5 16 16 mA/V
Vg for 100 : 1

reduction in gm - 7.5 -7.3 -9.0 - 12.5 V

la and gm curves corresponding to cond it io ns 1 to 4 are given on pages
C2 and C3, and for condit ions 5 to 8 on pages C4 and C5.

DESIGN CENTRE RATINGS
)Va( b) max . 550 V

Va max . 200 V
pa max. 2.2 W
Ik max . 20 mA

- Vg max . 50 V
Rg- k max . 1.0 MQ
Vh - k max . 100 V
Rh - k max. 20 kQ



R.F. TRIODE EC97

789 4 EC9 7
14m A/ V * 1 0

g m - (m A)
IV II

I 14
::>
0

, 0
cv
" I I

12mAIV ::>0 ::>
0

ISQ
12

::>
0
<D

::>
0
~

::>
1010m A/V 0

5':' - ::>
- 06-

: -

8

8 mA IV

6

6mAIV

4mAIV 4

2mAIV

2

0

Vg(V ) -4 - 3 - 2 - I 0

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE VOL·
TAGE AS PARAMETER AND WITH MUTU AL CONDUCTANCE CONTOURS
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(97 iR.F. TRIODE

9 30 6 EC97 10

v b= 135V
(mA)

30

I; II
10

II II
4 3 2 I

II
3·0

/
!/ I

II
1·0

I
/

0 '3

I

II I
/

0· 1

0·03

0 ·01

Vg(V) - 12 - 8 -4 0

AN ODE CURRENT PLOTTED AGAINST GRID VOLTA GE. v; = 135V
Cu rve num bers refer to O pe rati ng Condi tions o n page D1.
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R.F. TR IODE EC9 -

9307 EC 97 gm
(mA N)

Vb= 13 5V

30

~
~

IV 10

4 3 2 I

3·0

II II

1/
II 1·0

II II
V 0'3

II
V

II 1/
0 -1

1/

0 ·03 _

0 · 0 1

Vg(V) - 12 - 8 - 4 0

MUTUAL CO NDUCTANCE PLOTTED AGAINST GRID VOLTAGE. Vb= 135V
Cu rve numbers re fer to Op eratin g Co nditions on page D1.
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EC97 R.F. TRIODE

9308 EC 9 7 I ,

10
(mA)

Vb = 2OOV

30

j; 1.1
, 10

II
8 t. 6 5

3 ·0
J

J / rJ
IJ J

I J
1·0

II II
1I

0·3

II

II
II

0 ·1

0·03

0 ·0 1

Vg( V) - 12 - 8 - 4 0

AN OD E CURRENT PLOTTED AGAINST GRID VOLTAGE. Vb = 200V
Curve numbers refe r to O pe rat ing Cond itions on page D2.
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)

)
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R.F. TRIODE EC97

9309 EC97
gm

Vb=20 0V
(mAN )

30

j..
1/1/

1/ 1/ 1/
10

1/
[I

8 7 6rl s
3'0

II ~
II

1/
I \·0

17

0'3

II II II
II II

0 '\

II
IJ

0 '0 3

0 ·0 1

Vg(V) - /2 - 8 - 4 0

MUTUA L CONDUCTA NCE PLOTTED AGAI NST GRID VOLTAGE. Vb=200V
Curve numbers refer to Operat ing Condit ions on page D2.
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EC9 R.F. TR IO DE
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DOUBLE TRIODE

Double tri ode with separate cathodes for use as a
paraphase A.F. amplifier and in phase inverters,
multi-vibrators. etc.

ECC32

HEATER
Vh 6.3 V
Ih 0.95 A

CAPACITANCES
Ca_ a 0.8 fL fL F
Ca_g (eac h secti on) 4.3 flflF
Cg_k (ea ch sec t io n) 4.3 fLfLF
Ca_k (each sect ion) 2.0 !LfL F

CHARACTERISTICS (each se ct io n)

Va 250 V
Vg -4.6 V
la 6.0 mA
gm 2.3 mA /V
IJ. 32
ra 14 kQ

OPERATING CONDITIONS AS RESISTANCE·CAPACITY-COUPLED
AMPLIFIER

Vb Ra la Rk VOUI Vout* D l o ! R **gl
(V) (kQ) (mA) (k Q) -v;:- (V) (%) (kQ)

400 47 3.9 1.2 21 67 3.7 150
350 47 3.4 1.2 20.5 57 3 .6 150
300 47 2.9 1.2 20 48 3.5 150
250 47 2.4 1.2 19.5 37 3 .4 150
200 47 1.9 1.2 19.5 26 3 .2 150

400 100 2.1 2.7 25 81 3 .0 330
350 100 1.8 2.2 25 69 2 .9 330

)
300 100 1.6 2.2 24.5 54 2 .8 330
250 100 1.3 2.2 24.5 44 2 .6 330
200 100 1.05 2.2 24 32 2 .4 330

400 220 1.1 3.9 27.5 81 2 .3 680
350 220 0.95 3.9 27.5 68 2 .2 680
300 220 0.85 3.9 27 56 2. 2 680
250 220 0.7 3.9 27 45 2 .1 680
200 220 0.55 3.9 26.5 34 2. 0 680

*VOUl = Ou t put voltage at st art of 101 or at Dtot = 10% .

u Rgl = G r id res istance of foll owing valve.

LIM ITING VALUES (each se cti on)

Va max . 3 00 V
pa max . 5 W
Ik max . 50 mA
Rg_k max . 1.5 MQ
Vb_k max. 50 V
Rh_ k max . 20 kQ

I~IISSUE 4 ECC32 1155-1



ECC32 DOUBLE T RI O DE

Double triode with separate cathodes for use as a
paraphase A.F. amplifier and in phase inverters,

multi-vibrators, etc.

)

4 6 mm.
MA)(.

e: e.'

g" .
a )

k' Ek' Ei
9' S" CD~

a h
o~

9'
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k' h h k"

)

ISSUE 4 ECC32 1155-2



DOUBLE TRIODE

Double triode with separate cathodes for use os 0

pc1raphase A.F. amplifier and in phase inverters,
multi-vibrators. etc.

ECC32
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AN ODE CURRENT PLOTTED AGAINST CONTROL-GRID VO LTAGE

FOR EACH SECTION
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ECC32

o 5

DOUBLE TRIODE

Double triode with separate cathodes for use as a
paraphase A.F. amplifier and in phase inverters,

multi-vibrators. etc.
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DOUBLE TRIODE

High slope, low impedance double triode with low heater
consumption, primarily intended for use in flip-flop,
scaling and computor circuits.

ECC33

H EAT ER (The heate rs of t he t w o cathodes are co nnect ed in series )

Vb 6.3 V
Ib 0.4 A

CAPACITANCES
c ' H 0.75 [J.!-'Fa - .
c. _g (each sect ion) 2.5 [J.!-'F
Cg_ k (each sect io n) 3.5 [J.!-'F
Ca'_ k' 1.2 [J.!-'F
Ca"_ k" 1.5 [J.!-'F

C HARACTERISTICS (each sect ion)

V. 250 V
Vg -4.0 V
I. 9.0 rnA
gm 3.6 mA /V
!-' 35
r. 9.7 kO

LIMITI N G V A L U ES (ea ch se cti on)

V' {bl max. 550 V
V. max . 300 V
p. max. 2.5 W
Ik max . 20 mA
Rg_ k max. 1.5 MO
Vb_k max. 100 V
Rh _ k max. 20 kO

OPE RATING CONDITIONS AS R.C. COUPLED A.F. AMPLIFIER
Vb R. I. Rk Vout *Vout D tot ** Rgt

(V) (k O) (rnA) (kO) Vln (Vr,m.s.l ("!o ) (k O)
400 47 4.0 1.2 25.5 74 6.1 150) ,

350 47 3.5 1.2 25 62.5 5.9 150
300 47 3.0 1.2 25 50 5.6 150
250 47 2.5 1.2 25 41 5.6 150
200 47 2.0 1.2 24.5 30.5 5.3 150

400 100 2.05 2.2 28 78.5 5.7 330
350 100 1.8 2.2 27.5 66.5 5.6 330
300 100 1.55 2.2 27 54.5 5.6 330
250 100 1.3 2.2 27 43 5.4 330
200 100 1.05 2.2 26.5 32 5.2 330

400 220 1.1 3.9 28 74.5 5.1 680
350 220 0.98 3.9 28 63 5.0 680
]00 220 0.83 3.9 28 51 5.0 680
250 220 0.7 3.9 27.5 41 4.8 680
200 220 0.53 3.9 27 30.5 4.8 680

*O ut put voltage at the st art of I. . At output voltages lower than t hos e
shown the distortion is approx imat ely proport ional to voltage.

**Grid resisto r of follo w ing valve .

ISSUE 1 ECC33 754-1



ECC33 DOUBLE TRIODE

High slope, low impedance double triode with low heater
consumption, primarily intended for use in flip-flop,

scaling and computor circuits.

)

)

o' a " )

9" a "

k"

~ E
g" e x9' 0 ' h Cl

E 0
("lIE
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9' h
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)
k' h h k"
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DOUBLE TRIODE

High slope, low impedance dauble triode with low heater
consumption, primarily intended for use in flip-flop,
scaling and comoutor circuits.

ECC33
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ECC33 DOUBLE TRIODE

High slope, low impedance double triode with low heater
consumption, primarily intended far use in flip-flop,

scaling and computor circuits.
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DOUBLE TRIODE

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

ECC35
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ECC35
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ECC35 DOUBLE TRIODE

High-gain dauble triade with separate cathades far use
in paraphase A.F. valtage amplifiers.
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DOUBLE TRIODE

Double triode primarily intended (or use as a cascade r.(.
amplifier at frequencies up to 220Mc/s in television
receivers.

HEATER

Suita ble for paralle l operat ion only, a.c. or d.c.

ECC84

6.3

330

V

mA

CAPACITANCES (meas ured wit hou t ext ernal shield)

Ca ' _ k ' + h H ( 1.2 pF
) Ca '_a" < 0.035 pF

c I /I < 0.006 pFg _ iL

Grounded cathode section

Ca ' _ g 1.2 pF

Ci n ' 2.1 pF

Cout 0.45 pF

Cg '_ h < 0.25 pF

Grounded grid sect io n

c " " 2.3 pFa. _ g

Ca"_k" 0.16 pF

Ck " __ g" +h 4.7 pF
) ca"_g"+h 2.5 pF

Ch_ k " 2.7 pF

CHARACT ERISTICS (each sect ion)

gm
i~

* Rlll

90
12
-1 .5

6.0

24

2.0

V

mA
V

mA/V

kO

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

ISSUE 1 ECC84 257-1



ECC84 DOUBLE TRIODE

Double triode primarily intended for use as a cascode r.i.
amplifier at frequencies up to 220Mcjs in te levision

receivers.

TYPICAL OPERATING CONDITIONS

V b

R (see Fig. 1)

I.
Vg

250
5.6

12

- 1.5

V

k!1
mA

V

------------------..---- -+
250V

R

V'- --- a.g.c.

Fig I

Noise figur e (bandwidth of inp ut circuit 7-8 Mcjs) 6.5

)
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DOUBLE TRIODE

Double triode primarily intended for use as a cascade r.f.
amplifier at frequencies up to 220Mcis in television
receivers.

ECC84

LIMITI NG V A LUES (each se cti o n un less ot herwise sp ecified )

)

V, Cb ) max.

V. max.

po max.

Ik max.

- Vg max.

Rg'_k'max.

Rg"_k" max.

Vh_k" max. (cathode positi ve )

Vh_k'max.

Rh_k max .

550
180

2.0

22

50
1.5

500
200

100
20

V

V
W

mA

V
MQ

kD

V
V

kD

rT
2 m

h0' 0 " mo x

, . .
h g

a" k'in
E" Es' - g ' ~5 8,0 q

9",5 k'out

t .Jk' in k'OUI h h ktl B9A Bas.

l!lli?J

Th e t rlode o n pins 6. 7, 8, 9 sho uld have grounded cat hode connection and

that on pin s 1. 2, 3 should have ground ed-g rid connection .
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ECC84 DOUBLE TRIODE

Double triode primarily intended for use as a cascode r.f.
amplifier at frequencies up to 220Mcjs in te levision

receivers.

2370 ECCB4 Ie
(rnA)

Ee ch secti on

ViJ- 9OV
30

25

I

20

15

10

5

0

Vg (V) -8 - 6 4 2 0

ANODE CU RRENT PLOTTED AGAINST CO NT ROL-GRID VOLTAGE

)

)
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DOUBLE TRIODE

Double triode primarily intended for use as a cascode r.i.
amplifier at frequencie s up to 220Mcjs in television
receivers.

ECC84

ECCB4 257-5

ANODE CURRENT PLOTT ED AGAINST AN ODE VOLT AGE WI TH
CONTROL-GRID VO LTAGE AS PARAMETER
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ECC84 DO UBLE TRIODE

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

receivers.

gm l' ECC84 237 1
(mAN

re
Eac h section(kn)

- Vg
Va=90V(v)

30

"
10 25

8 20 gm

6 15

4 10

rc

2 5

Vg
0 0

0 5 10 15 20IQ(mA)

AMPLIFICATION FACTOR. MUTUA L CONDUCTANCE, ANODE IMPEDA NCE
AN D CONTROL-G RID BIAS PLOTTED A GAINST ANODE CU RRENT

)

)

)

ISSUE 1 ECC84 257-6



R.F. DOUBLE TRIODE

Double triode for use as an r.i. amplifier or se/f­
oscillating mixer in equipment operating directly
from a 6V. 12V or 24V battery on or off charge.

ECC86

HEATER
Vh 6.3 V
Ih 330 mA

CAPACITANCES

*ca- g 1.3 pF
* Ctn 3.0 pF
*c out 1.8 pF

Ca#- a· < 0.05 pF
c. ,_g" < 0.005 pF
ca'- g" < 0.005 pF

)
Ca '"' - g' < 0.005 pF

*Each section

CHARACTERISTICS (each section)

Va 6.3 V
la 900 (.LA
V. -0.4 V
gm 2.6 mA/V
(.L 14
Req 1.0 kn

OPERATING CONDITIONS

As r.f. amplifier

Va 6.3 12.6 25 V
:j:Vg(b) 0 0 0 V

Rg 100 100 100 kn
la 0.9 2.5 7.5 mA
gm 2.6 4.6 7.8 mA/V
ra 5.0 3.4 2.1 kn

t vg(b) is the voltage at " earthy" end of gr id leak.

As self-oscillating m ixer

Va(b) 6.3 12.6 25 V
Ra 500 500 500 n
V osC(r . m . 8. ) 0.7 1.0 1.5 V
la 0.4 1.0 2.6 mA
gc 0.8 1.3 2.0 mA/V
Rg 220 220 220 kn
ra 11 8.0 5.3 kn

M A Y 1961 Pace DI



ECC86

DES IGN CENTRE RATINGS

R.F. DOUBLE TR IODE

v; max.
pa max.
Ik max.
Rg max.
Vh- k max.
Rh-k max.

30
600
20
1.0

30
20

V
mW
mA
MQ

V
kQ

)

)

152421

J~
max

a's all
h I I

h a'

k" g'
Ex ExEo Eo

g' gil OlE \DE
<;t l[)

gil k' 1_ _1all 5

)k' h h kll B9A Base
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R.F. DOUBLE TRIODE ECC86
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ECC86 R.F. DOUBLE TRIODE
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R.F. DOUBLE TRIO DE ECC86

)

6 3 79 gmECC86
(mAN )

Ea c h s ect ion I
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MUT UA L CONDUCTANCE PLOTTED AGAINST GRID VOLTAGE WI TH
ANODE VO LTAGE AS PARAMETER
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ECC86 R.F. DOUBLE TRIODE

9c ECC86
6380

( m AN)
I I I

Ra =500n
Rg =220 kO

2·0
1/

I ....
I-..

!.f,"2Sv
1/ r-..

""- r--
I

1·5

I-..
r--

II
1""0.

12'6 \1
,

1'0 r-

I I I
r-- ' ~3\1

I I

0 ·5
I

0

0 I 2 Vosc( Vcm .s,)

CONVERSION CONDUCTANCE PLOTTED AGAINST OSCILLATOR VOLTA GE
W HEN USED AS A SELF·OSCILLATING MIX ER

)

)
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V.H.F. DOUBLE TRIODE

Double triode with common cathode for use as r.f.
power amplifier or oscillator.

HE ATER

CAP ACITA N CES

* Ca- g

Cin'

Cin '"

Cout '
Cuut ....

Ch - k

Ca ' - g"
Ca N _ g '

Ca ' - a"
Cg'_g'

*Each section .

CH A RACTE RISTICS (each sect ion)
V,
la
gm
[J.
ra
Vg

ECC91

6.3 V
450 mA

Unshielded Shielded +--
1.6 1.6 pF
2.1 2.6 pF
2.1 2.8 pF
0.45 1.5 pF
0.35 1.0 pF
4.0 4.0 pF

140 60 mpF
40 20 mpF

220 160 mpF
430 400 mpF

+--
100 V

9.0 mA
5.6 mAjV

38
6.8 kG

-0.9 V

OPERATING C O N DITIO N S- CLASS "C" T ELEGRAPHY P USH·P UL L+--
As r.f. amplifie r

f 50 100 150 200 250 Mcjs
Va 150 150 150 150 150 V

*Vg - 10 - 10 -10 - 10 -10 V
la(tot) 16.4 16.9 17.5 18 18.8 mA
Igltot) 5.6 5.1 4.5 4 3.2 mA
P10ad 1.56 1.47 1.33 1.17 0.92 W
1)load 63.4 58 50.8 43.3 32.6 %

As a frequency trebler
f 50 100 150 200 250 Mcjs
Va 150 150 150 150 150 V

*Vg -100 -100 - 100 - 100 -100 V
la(tot) 16 16.7 17.2 17.7 18.2 mA
Igllot) 6 5.3 4.8 4.3 3.8 mA
P!Oad 0.95 0.89 0.82 0.72 0.56 W
1)load 39.6 35.5 31.8 27.1 20.5 %

*This bias is obtained by gr id cur rent bias, or a combin ation of gr id curren t
and fixed o r cath ode bias.

JULY 1961 (1) Page 01



ECC91 V.H.F. DOUBLE TR IODE

LIMITING VALUES +-
Va llJ) max. 500 V
Va max. 300 V
pa max. 2 x 1.5 W
I" max. 22 mA
V" max. - 100 V
Ig max. 2 x3 mA
Vb- k 100 V
Rg - k max. 250 kG
Tb u1b max. 200 °C
f max. 250 Mcjs

a' a"
)h

h gl
XX

C o
E E

0 1 gil LJ) LJ)

9' g" r'- "r
'<t LJ)

a" 1< 1kh h

87G Base

All dimensions in mm

184171

)
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V.H .F. DOU BLE TRIODE

Yariabie-mu, low noise v.h.(. (rame grid double triode
with high mutual conductance (or use as a cascade
amplifier.

ECCI89

HEAT ER
Vh 6.3 V
Ih 365 rnA

CAPACITANCES Shielded Unshielded

Ca' - a." < 15 < 45 m pF
( g ' - a '" < 4.0 < 4.0 m pF

Grounded cathode section +-
Ca' - g' 1.9 1.9 pF
Cg '- I;:'+ h + s 3.5 3.5 pF
Ca: - k'+h+s 2.3 1.7 pF
C. '-h < 280 < 280 m pF

Grounded grid se ct io n
Ca "- g'" 1.9 1.9 pF

Ck "' - g"+ h+s 6.0 6,0 pF"E-
Cll "- 2:"+ h + s 4.0 3.4 pF+-
Ck "'- h 3.0 3.0 pF
Ca'"-k " 170 180 mpF

CHARACTERISTICS (ea ch section)

Va 90 V
Vg - 1.4 V+-

I" 15 mA
gm 12.5 rnA/V
ra 2.5 kn +-

f.l 34
V. (for 20 : 1 red uction in grn) -5.0 V
V. (for 100: 1 re duction in gm) - 9.0 V

DES IG N CENTRE RATINGS (eac h section)

Va1h) max. 550 V
v« max . 130 V
p" max. 1.8 W
Ik max. 22 mA

-Vg max . 50 V
Rg'- k ma x. 1.0 Mn
Rg' - k max. 500 kn
Vh- k, ma x. 50 V
Vh - k• max. (cathode positive) 150 V
Rh- k ma x. 20 kn

NOVEMBER 1962 Page Dl



ECCI89

NOTE

V.H.F. DOUBLE TR IODE

In orde r not to excee d th e maxim um pe rm issible anode voltage wh en th e
cascod e amp lifie r is controlled . it is nece ssar y to use a vol ta ge divider
for t he grid of th e gr o unded gr id sect ion.

0
1

S a" rlJ~
max

h I
h 0

1

k" g l
Ex ExEo EoOl E \D E
"t LI1

gil k' 1_ I

a l l s -~B9 A Base

The triod e on pins 6, 7, 8. should have t he gr ou nde d cat hod e conn ect i on
and t hat o n pins 1. 2. 3. sho uld have the grounded grid connect ion.

)
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TRIODE HEXODE

Triode hexode for use as frequency changer in a.c.
mains-operated receivers. The hexode section is
designed for a.g.c.

ECH35

HEATER

Vh 6.3 V
h, 22 5 rnA

CAPACITANCES

Cgl - gl < 300 mpF

H exode section

Cgl - k 5.0 pF
Ca-k 10 pF
Ca - gl < 3.0 mpF

Triode section

Cg- k 9.0 pF
Ca-k 3.0 pF
C. - g l 1.6 pF

OPERATING CONDITIONS

Hexod e section

(a) W ith fixed sc reen-gr id vo ltag e

Va 250 250 2 50 V
Vg2+ g.! 100 100 100 V
R k 215 215 21 5 D.
R g3+ gt 50 50 50 kD.
IgHgt 200 200 200 [LA
Vg1 - 2.0 - 17 -23 V
lall 3.0 rnA
Ig2W 4 3.0 rnA
gc 650 6.5 1.5 [LAjV
r a 1.3 > 5.0 > 6.0 MD.

(b) W ith screen grid fed by a potent io mete r (See Fig. 1)

V. = Vb 250 250 2 50 V
R 1 24 24 24 kD.
R 2 33 33 33 kD.
R k 21S 215 215 D.
R gH gt 50 50 50 kD.
IgH g\ 200 200 200 [LA
Vg1 - 2.0 - 23.5 -31 V
Vg2+g 4 100 145 V
lall 3.0 rnA
Ig2H ·j 3.0 rnA
gc 650 6.5 1.5 ILAjV
ra 1.3 > 3.0 > 4.0 MD.

Vgl max . (Igl = + 0.3[LA) -1 .3 V
Vg3 max. (IK3 = +0.3[LA) -1 .3 V

I@!
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ECH35

O PERATI N G CON DITIONS

TR IODE HEX ODE

T r iode section

Vb
Ra
la (Rgt = 50kn, Igt = 200flA)
la (Vgt = OV. Vose = OV)
gm (Vgt = OV. Vose = OV)
fl (Vgt = OV. Vose = OV)

Vgt max. (lg1 = +0.3flA)

100

3.3
10

2.8
24

250
45

3.3
4.5
2.2

24

-1 .3

V
kf.l

mA
mA

mAjV

V )

LIMITI NG VALUES

Hexode section

Va(b) max. 550 V
Va max. 300 V
pa max. 1.2 W
Vg2+g4(b) max. 550 V
Vg 2+g4 max. (Ia = 4.5mA ) 125 V
Vg2+g4 max. ('a = < 0.5mA) 200 V
Pg2+g4 max. 600 mW
Ik max. 15 mA )
R gl - k max. 3.0 Mn
Rg3- k max. 100 kn
Vh - k max. 100 V
R h - k max. 20 kn

T r iode section

Va(b) max. 550 V
Va max. 100 V
pa max. 1.5 W
R gt max. 100 kf.l

)
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TRIODE HEX ODE

RI

L-_~V\I\I'---A V G

ECH35

+

0-00005 jJr

CV

CP

Fig. 1.-ECH35 as frequency changer w ith screen grid fed by a potentiometer.
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TRIO DE HE X ODE

Triode hexode for use as frequency changer in A.C.
mains-operated receivers. The hexode section is
designed for A.V.C.

ECH35

HEATER
Vh 6.3 V
Ih 0.225 A +--

CAPA CIT A N CES

Cgt_ gl < 0.3 fL fL F

Hexode Section

Cgl _ k 5.0 fLfL F
Ca_k 10.0 fLfL F
Ca _ gl < 0.003 fLfL F

Triod e Sect io n

Cg_ k 9.0 fLfL F
Ca_ k 3.0 fL fL F
Ca_ gl 1.6 fLfL F

O PERATING C ONDITIONS

Hexod e Section

(a) W ith fixed scr een grid voltage

Va 250 250 250 V
Vg2+g, 100 100 100 V
Rk 215 215 215 12
Rg • ag t 50 50 50 k n
Iga • gt 200 200 200 fL A
Vg1 - 2 -17 -23 V
lah 3 rnA
Ig , +g4 3 rnA
g o 650 6.5 1.5 fL AfV
ra 1.3 > 5.0 > 6.0 M fl

(b) With screen grid fed by a potenti omet er (See Fig. 1)

Va=V b 250 250 250 V
R 1 24 24 24 kn
R., 33 33 33 kO
R ~ 215 215 215 !!
Rga • g t 50 50 50 k n
Ig3+ gt 200 200 200 fL A
Vg1 -2 - 23.5 -31 V
Vg ' H 4 100 145 V
lah 3 rnA
Ig' H 4 3 rnA
g o 650 6.5 1.5 fL AfV
ra 1.3 > 3.0 > 4.0 M O

I S SU ~ 3 ECH35 554-'



ECH35 TRIODE HEX ODE

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

designed for A.V.C.

OPERATING CONDITIONS

Trio de Section

Vb
R.
I. (Rgt=50 k n, Igt= 200 i-'A)
I. (Vgt =O V, Vosc=O V)
gm (Vgt=O V, Vosc=O V)
i-' (Vgt=O V, Vusc=O V)

100 250 V
45 kn

3.3 3.3 mA
10 4.5 mA

2.8 2.2 mAjV
24 24

LIMITING VALUES

Hexode Section

V.(b) max .
V. max.
p. ma x.
Vg2+g, Ib, max.
Vg2H , max. (1. =4.5 rrtA)
Vg2+g, max. (1.= <0.5 mAl
Pg2H ' max .
Vgl ma x. (1"1= +0.3 [LA)
Vgs max. (lg3 = + 0.3 i-'A)
Ik max.
Rgl_k max.
Rb_k max.
Vb_k max .
RgS_k max .

T riode Sectio n

V. Ib, max.
Va max.
p. max .
Vgt ma x. (lg1= + 0.3 i-'A)
Rgt max.

550
300

1.2
550
125
200

0.6
- 1.3
- 1.3
15

3.0
20

100
100

550
100

1.5
-1 .3

100

V
V

W
V
V
V

W
V
V

mA
Mn
kn

V
kn

V
V

W
V

k n

)
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TRIODE HEXODE

Triode hexode for use os frequency changer in A.C.
mains-operated receivers. The hexode section is
designed for A.V.C.

ECH35

RI

+

CV

~---v'V'I/V'-- A V C

Fig. 1.-ECH35 as freque ncy changer with:screen grid fed by a potentiometer

3Eimm
MAl( .

ah at Q91

92.94 9t.93

92.94 at E
13 E,c

c(

!!?E
~, h

i"1

OCTAL BASE

k h h
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ECH35 TRIODE HEXODE

Triode hexode for use as frequency changer in A.c.
mains-operated receivers. The hexode section is

designed for A.V.c.

ECH3 5

24

2 0

16

)

-16 -12 - 8 o

TRIO DE-ANODE CURRE NT PLOTTED AGAINST TRIODE-GRID VOLTAGE

)
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T RiODE HEXODE

Triode hexode for use as frequency changer in A.C.
mains-operated receivers. The hexode section is
designed for A.V.c.

ECH35

10 00

-tt-

t-

ECH35

Va ' 2 5 0V

J Vs.".' 10 0V
. Vg<' 2 V

Rg• ' 5QOOOn.

~.n)

2 ·5 '

800 2

. 9 c V0 5 C

(v)

600 1-5 3 G

r a

. 400 2 0

Vose

200 0 -5 1 0

')

o 10 0 200 300

o 0

400

CONVERSION CO N DUCTA NC E, INTERNAL RES ISTANCE AND OSCILLATOR

VO LTA GE PLOTTED AGA INST OSCILLATOR-GRID CURRENT W ITH

Vg el g I ~- 100 V
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ECH35 TRIODE HEXODE

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

designed for A.V.C.

)

)

0-5 10

2

21Jl

"a
(Mnl

If--+- ECH35 ~
) ~

I I

Vb' Va ' 250V &RI.' 215 n '---- I.t ~9'
R, ' 24.00 0n "'11

:=:CkRa, 3 3.00 0 0
Rk

R9350.0 0 0 n
~

' :l;O.\. F?
>-

R,
Vb'ZSOV

--

90

"a

Yos o

200

400

600

8 00

1000

o
o 100 200 3 00 400

CONVERS ION CONDUCTANCE, INTE RNAL RESISTANCE AND OSCIL­

LATOR VO LTAGE PLOTTED AGA IN ST OSCILLATOR-GRID VO LTAG E W ITH

SCREEN-GR ID FED VIA A POTENTIOMETER )

ISSUE 3 ECH35 554·6



TRIODE HEXODE

Triodehexode for use as frequency changer in A.C.
mains-operated receivers. The hexode section is

designed for A.V. C.

ECH35

100

10

_.
ECH35

.... ....
K· 1%

iooo-ll

-mb,l% r-.. ./

10 100 10009< (,..A/V)

- 4 0

- 3 0

-20

- 10

ECH35

Va : ZOO V

Vg2,4 ' 100V
Rg • : 5 O,COOn

19 , · 2 0 0 ,..A
la

1
9 2

+ i
9 4

-
9 c

r a -
-H-

10 100 10 0 0 lal l' Al

19 • + 194\ uA),g,,(uA/ V). 'A(MN

CROSS MOD ULATIO N CURVES AN D CONTROL CHARACTERISTIC FOR

Va = 200 V. V." g. =100 V
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ECH35 TRIODE HEXODE

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

designed far A.v. c.

100

10

-- ~~- -
ECH3S

I"-
r-..l,;

K = lro

,.... i.."

"'b' l%

f- - t-

to 100

- 3 0

- 20

- 10

ECH3 5

Va =250 V

v9 Z •4 ' 100V
Rg • =50.000 n
19, = 200 ", A

I"

192 ' Is<
- r a

9 c
- <

1

)

10 100 1000 lal)./A)

Ig2 1~ .(.'1J\) 9JuAlv) r alMn)

CROSS MODULATION CU RVES AN D CO NT ROL. CHA RACTERISTIC FO R

V. =.250 V, V""H, = 100 V )
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TRIODE HEX ODE

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

designed for A.V.C.

ECH35

)

v;
mV

lrmo)

10 0

fO

ECH35

tiL K, I% ....-
II

I

l"""'-

t:: mb'l%
......

-

~

\ 0 100

Vg 1
-

lV)
ECH35

,

~
-

- 4 0 ;::::: 'a
-

-30
= 192+'94......
:==9"

-20

~='''a
-\ 0

..
10

Vb ' Va' 2 50V !=
R, • 24,OOOn :=
R. ' 33,000 n f=
Ra l ' 5 0,000 II :=
1•• • 200...A =
Rk • 2 15 n

100 1.000 lal .. A)

19 2• 's4l... A);gcl..Alvlr.,lM n)

CROSS MO DU LAT ION CURVES AND CONTRO L CHARACTERISTIC FOR

Vb=250V AND SCREEN-GRID FED VIA A POTENTIOMETE R

ECH3S 554-9~I --------- ---
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TRIODE HEX ODE FREQUENCY
CHANGER ECH42
Triodehexode primarily intended for use as frequency changer
in A.C. mains-operated receivers. The hexode section is
designed for A.V.C. operation . The valve may also be employed as a phase inverter.

HEATER
6.3
0.23

MOUNTING POSITION Any

CAPACITANCES

V
A

Hexode Section
Cg1_h+ k+g2+ g4+s klrt
Ca_h+ k+ g2+g4 +sklrt
ca_ g1

Cgt _ h

Triode Section
Cgt _ h+ k+ g 2+ g.J+ s k lrt

Cat_h+ k+ g 2+ g4+ s k irt
cat-gt

< 0.35 '!-fLF
< 0.2 ,!-!LF

4.0 '!-fLF
9.2 fL,!-F

< 0.1 ,!-,!- F
< 0.15 ,!-,!-F

5.5 fL,!-F
2.3 fL,!- F
1.2 ,!-,!-F

250
27
27

180
47

200
- 2
85

3.0
3.0

750
> 1.0
75

-29

)

OPERATING CONDITIONS AS FREQUENCY CHANGER
W ith Screen Grid fed from a pote ntiometer (se e Fig. 1)

Hexode Section
Va=Vb
R,
R.
R ~
Rg3H t

Ig3+gt

Vet
Vg2H <
la
Ig 2+ g<

g c
ra
Re q
Vg, for 100 : 1 red uct io n in g o

Triode Section

V
kn
kn

ci
kn
uA
' V

V
mA
mA

'!-A/V
Mn
kn

V

VI'
Ra

Rgt+g3

Ig1+03
la

The effective mutual conductance under the abo ve conditions is
550 '!-Aj V

250 V
33 k n
47 k n

200 ,!-A
4.8 mA

app ro ximately

ISSUE 2 ECH42 . 256-1



ECH42 TRIODE HEXODE FREQUENCY
CH A NGER

Triode hexode primarily intended (or use as (requency changer
in A.c. mains-operated receivers. The hexode section is

designed (or A.V.c. operation. The valve may also be employed as a phase inverter.

CHARACTERISTICS

Triode Section
Va
Vg

I.
gm
!.l

100
o

10
2.8

22

V
V

mA
mA/V

T YPICAL OPERATING CONDITIONS AS PHASE INVERTER
(see Fig. 2)

Vb Ib Vg_g* Vg_g D tot* )
(V) (mA) (Vr. m •• •) Vln (% )

200 2.6 33.2 25.2 2.6
300 4.0 56.7 25.7 2.8
400 5.3 78.6 26.1 3.0

*O ut put voltage and distortion at the start of pos it ive gr id current . At:. lowe r
out put voltage t he dist ortion is approxi mat ely pro port ional to the voltage.

·LI M IT I N G VALUES

ISSUE 2

Hexode Section
Va1b) max.
v« max.
pa max .
Vg2+g4(b ) max.
Vg2H 4 (1. = 3 mAl
VS2H 4 max . (1.< 1 mAl
PSHS4 max.
VSI (lsl = + 0.3 !.lA) max.
Ik max .
Rgl_k max.
Rs' _k max.
Rb_k max.
Vb_k max.

Triode Sectio n

V' lbJ max .
V. max .
p. max .
Vgt max . (lgt = + 0.3 !.lA)
Ik max.
RSt_k max.
Rb_k max.
Vh_ k max.

550 V
250 V

1.5 W
550 V
125 V
250 V

0.3 W
-1 .3 V

7.0 mA
3.0 MQ
3.0 MQ

20 k Q
SO V

550 V
175 V

0.8 W
- 1.3 V

6.0 mA
3.0 MQ

20 kQ
SO V

ECH4 2 256-2

)

)



TRIODE HEXODE FREQUENCY
CHANGER ECH42
Triode hexode primarily intended for use as frequency changer
in A.C. mains-operated receivers. The hexode section is
designed for A.V.C. operation. The valve may also be employed as a phase inverter.

a " a t

)

92 x
0

94 E
9. k E

E . E

E ~
C')

oE III

-0

h h k BaA BASE

r

__. 22mm.~
max . 164 0 1

I@IISSUE 2 ECH42 356-3



ECH42 TRIODE HEXODE FREQUENCY
CHANG ER

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

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

r----~>-----------_--+

RI

)

-~V'.r\.r--A.V.C .

Fig. 1- ECH42 as Frequency Chan ger

r-------....--- -t I b 1-----0 Vb .....

270 KCl 101.

INPUT

IMn

10 0 Kn

25~F

12\£W

100Kn

O'O~F

0'02~F

330m 21. OUTPUT
Vg-g RMS

470KO 2''1.

)

)

ISSUE '2

Fig. 2- ECH42 as Phase Inverter
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TRIODE HEXODE FREQUENCY
CH A N GER ECH42

)

J

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

696 I I I· ' I III II I I I ECH42 /
Va '" 250V J

~
R(g3 +9 t) = 47KO 2;

V
!t93 -l-9t) = 200~A V- II 0

H
Vh = 6 '3 V

1/ If 0
Vb = 250V ". I 0

RI = 27KD.
0

R2 :. 27 KO
~ ""

II :1

~,1 100 ~

?" / V- ,,'" II 0
...c,t::; 0

('I')

~~'V ~

.I ",>0 / / II
V " I, V V,I" V 0

6
0

-f>

'! / 0~

,,0
(I'J

1/

V I.{

L' 1/
~ 0

0
ll-

l/
II ('I')

'I
1/ /

II V 1/ -
'Vg' <.V) -30 - 20 - 10 0

ANODE CURRENT PLOITED AGAINST CONTROL ·GRID VOLTAGE FOR

AN ODE VOLTAG E OF 250 V
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ECH42 T RIODE HEXODE FREQUENCY
CHANGER

Triode hexode primarily intended for use as frequency changer
in A.c. mains-operated receivers. Th e hexode section is

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

l.- I I ECH4 2 I 699
~ I I I I I I I I I I I
I~ II I I II I I I I I

u Va = 250V
C7l

~3+9t) - 47KO
0 1(93+9t) =2<X>IJA0
Q Vh . 6'3V

0 1I0
(f)

Vb = 250V
R, =27KO II V

0 R2 =27 KO Ih
0

11

0 ~
/

(f)
O~

\.Id
<- 1/o,~ "" 1-

~'l-l<
' I !.Iv V / [)

0-4.
v II0

, II;)

I A -4.
1 0

0
II " .1 ~iI

II Rj ~
(f) ,I 0

't:t

1I II
II

IJ
V91 (V) -30 -20 - 0 0

)

)

CONVERSION CONDUCTANCE PLOTTED AGAIN ST CO NTROL · GRID
VOLTAG E FOR ANODE VOLTA GE OF 250 V )
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TRIODE HEXODE FREQUENCY
CHANGER ECH42
Triade hexade primarily intended far use as frequency changer
in A. C. mains-operated receivers. The hexade sectian is
designed for A.V.c. operation. The valve may also be employed as a phase inverter.

)

~>a
~

ECH42 Va =Vb :: 250V 695

«<~ RI = 27KO
::::1.::::1.
-~-' I~

R2 27KO II
l;l =

u a
~93+9t) = 47KO.... C7l L. Q:

'--

88 R<Zq I (93+9t ) =200IlA
~

Vh = 6 '3V
0 0
-0

~

00
0 0 10C'l~

"
00 v ~/

28 1(92+-94)

ra 1\

00 ....
C'l~ 9c

v
""28

/

C'l0
l"l

_0

vgl (V) - 30 -20 - I ~ 0

AN O DE CURRENT. SCREEN-GRID CUR RENT . CO NVERSION CON DUCT­
AN CE.ANODE IMPEDENCEA N D EQUIVALENT NOISE RESISTA NCE PLOTTED
AGAIN ST CONTROL-GRID VO LTAGE FOR LINE VOLTAGE OF 250 V

ECH~2 1157-7I@J-----------
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ECH42 TRIODE HEXODE FREQU ENCY
CHANGER

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

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

-o I I >0- I I

~-o
~ ::L

~
- r---
a Ig,

II ~

::-.! E a
I~

i', a, ...........
»Cac< a
ao~~~o

('I')

Illlll"""a /
C\I C\INNN~ / 0N
~ 1\ II a
J:

~ Z"U II II II IIw C7IC71
+ + 1/
('1')('1')

a .0 - N ~~ / a»0:: 0::0::1-1
('I')

I

I I a

'\
r-... ('I')

-
AW) SWJ UtA 000 I 00£ 001 a£ 01

CROSS MODU LAT ION AN D MO DULATION HUM PLOTTED AG AI NST
CONV ERSION CONDUCTANCE FOR LINE VOLTA GE OF 250 V

)

)
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TRIODE HEXODE FREQUENCY
CH A N GER ECH42
Triode hexode primarily intended for use as frequency changer
in A.C. mains-operated receivers. The hexode section is
designed for A.V.c. operation. The valve may also be employed as a phase inverter.

) o
o III 0
ON

ECH42

Va-Vb -250'1
R, 27KQ
R2 - 27KD.
%3+9t) 47KD.
Vgl 2V

" ,
rrt

, ,

T T

697

, '

"

,.-0

gc

0
Vase

o III
-0

) 0
~O""

I (92+94)

ra
I a

<2.0
o 100 200 300 400Il93t9t) (uA)

ANODE CUR RENT; SCREEN-GRID CURRENT. CONVERSION CONDUCT­
ANCE. OSCILLATOR-GRID VOLTAGE. ANODE IMPEDANCE AND EQUIVA­
LENT NOISE RESISTANCE PLOTTED AGAINST OSCILLATOR-GRID

CU RRENT FOR LINE VOLTAGE OF 250V
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TRIODE HEPTODE ECH81

Triode heptode primarily intended for use as a frequency changer.

HEATER

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

V
h

6.3 V

I
h

300 rnA

CAPACITANCES

cah_at 200 mpF

) C
ah

_
gt

<90 mpF

cah_(g3+gt)
<350 mpF

c
g1_at

<60 mpF

cg1_gt <170 mpF

C g1-(g3+gt) <450 mpF

Heptode section

cin(g1)
4.8 pF

c in(g3)
6 .0 pF

C out
7.9 pF

C a -g1
<6 .0 mpF

C
g1

_
g3

<300 mpF

)
c

g1
_
h <170 mpF

c
g3

_
h

<60 mpF

T r iode section

c . 2 .6 pF
in

C out
2.1 pF

C 1.0 pF
a-g

Cg -h
<20 mp F

DECEMBER 1965 Page D1



OPERATING CONDITIONS OF HEPTODE SEC TION AS R . F. OR 1. F. AMP LIFIER +-

Vb

Va

V
g3

Rg2 + g4

*Vg1

Vg2 + g4
I a

Ig2 + g4
I
g1

gm

r a
Ilg2_g1
R

eq
R

a

Rg2 + g4

250

160

o
22

96

11

7

0.5

4500

0.24

25

4.5

8 .2

22

250 V

248 V

o V

22 kl1

- 35 V

245 V

mA

mA

IlA

45 IlA/V

>10 M!1

kl1

8 .2 kl1

22 kl1 )
*Ope r at ing with grid current bias as obtained with R

g1
_
k

= 1MQ and with zero

a.g .c . volts; resulting Vg1 = - 500m V .

OPERATING CONDITIONS OF HEPTODE SECTION AS A.M. FREQUENCY +-
CHANGER*

Vb

Va

Rg2 + g4

Rg3 + gt
V

g1

Vg2 + g4
I a

Ig2 + g4

I g3 + gt
**1

g1

gc

Ra
Req

250

225

22

47

78

3.3

7.8

200

0.5

1100

8 .2

30

250

240

22

47

-28

235

200

11

8 .2

V

V

kQ

kQ

V

V

mA

mA

IlA

IlA

/1A/V

kQ

kQ

)

*Triode ope rating with Vb = 250V , Ra = 33kQ and Vase (r . m . s . ) = 8V.

**Ope rating with gr id current bias as obtained with Rg1_
k

= 1MQ and with

a . g .c . volts; resu lt ing V
g1

= - 500mV . ~

)
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TRIODE HEPTODE ECH81

-CHARACTERISTICS

Triode section

V roo Va
I 13.5 rnAa
V 0 Vg
gm 3.7 rnA/V

Il 22

r a 6 .0 kn

Vg max. (Ig = +0 .3IlA) -1.3 V

Heptode section
~

V 160 V

)
a

V
g3 0 V

Vg2 + g4 100 V

I
g1 0 .5 IlA

V
g1 -0 .5 V

I 11 rnAa

Ig2 + g4 7 rnA

gm 4 .5 rnA/ V

Ilg2 _ gl 25

OPERATING CONDITIONS OF TRIODE SECTION AS R.F . OSCILLATOR

Vb 250 V

Rat 33 kll

Rgt+g3 47 kn

Igt+g3 200 IlA

I
at

4. 5 rnA

gm (eff) 650 Il A/V

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Tr iode section

Va (b) max. 550 V

V max . 250 V
a

Pa max . 800 mW

I
k

max. 6 .5 rnA

Rg-k max . 3. 0 Mll

V
h

_
k

max. roo V

R
h_k

max . 20 kn

I~IDECEMBER 1965 Page D3



Heptode s e ction

Va (b) max . 550 V

Va max . 300 V

Pa m ax . 2. 0 w +--

Vg2+g4( b) max . 550 V

Vg2+g4 max. 125 V

Vg2+g4 max . (I
a

< l mA) 300 V

Pg2+g4 m ax. 0 . 8 w-<.-

1
k

max . 18 mA+--

R
g1_k

m ax . 3 .0 Mn

*R
g3

_
k

m ax. 3. 0 Mn

Vh-k max. 100 V

R
h

_
k

max . 20 kn

*If th e two sections of the valve are s wit ched dur ing ope r ation so th at there

is no direct co nnection between g3 an d gt' as may occur in L m. /a .m .

receivers , th en R
g3

_
k

max . = 20kQ.

)

h

)

x
o
E

(Y)

r­
<D

g3

h

g 2 ,g4 gt

B9A Base

gl

k,g5,s
gt

All dimens io ns in m m

h

g2.g4
g3
gl

k, g5,s h
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TRIODE H EPTODE ECH81

o

1 0

fJAJ
ECH BI 9 4 3 4 5

(

Vah . 250V

Rgt.g3 = 47kO

I g t . g3 =200fJA

Vbt =250V
Rot = 33 kO

I

Vb • 250V
Roh • B·2kfi
Rg2. g4 • 22kfi

I

0-4
CV'"5

i -l.
-4~ 00

'li

-l.
0

!::? I

~

0s:
~

0
II)

I

)

)

- 40 - 3 0 -20 -10 o

ANODE CURRENT PLOTTED AGAINST CONT ROL-GRID VOLTAGE WHEN

USE D AS A FREQUENCY CHANGER
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ECHBI 8 4346

Voh =250 V
Rgt. g3 = 47 kfi

I gt.g3 =200\lA

Vbt =250 V

Rat = 33kfi

• I

Vg2+g4 =250 V ~ I
=200V l'! ~=150V ,
= IOOV,r-, 1I~~
= 50V, r-, 'I II

Vb =250V

Ron = 8·2kfi 'J II
Rg2+g4 = 22kD. 1\

~ ~r-.
1\ ~ II

II
II II i'

I.o'r... v II rJ
i.o'~r... ~ LI

looj,.
I' !Ill

~I..;

Vgl (V)

CONVERSION CONDUCTANCE PLOTTED AGAINST CONTROL - GRID

VOLTAGE WHEN USED AS A FREQUENCY CHANGER

DECEMBER 1965



TRIODE HEPTODE ECH81

o

1 0 (~A )

Ig2.g 4 (~A)

go( ~A/V )

ECH8 1 843047

)

Vbh . 25 0 V
Rch . 8 ·2kQ
Rg2 .g 4 • 22 kQ
Vbt . 2 50V

Rot • 33k!l
Rgt . g 3 • 47k !l

I gt .g3 . 200~A

I

I g2 .g4

n l
fa 10

I

I g2 .g4

I
go

1 0

11
If l I

1·0

10

0· 1

)

- 4 0 - 3 0 -20 - 10 o

ANODE AND SCREE N-GRID CURRENTS, CONVERSION CONDUCTANCE

ANODE IMPEDANCE AND EQUIVALEN T NOISE RE SISTANCE PLOTTED

AGAINST CONTROL -GRID VOLTA GE WHEN USED AS A FREQUE NCY

CHANGER
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)

Vesc (vrcrn.s.)106020o

ro go ECH81 8 4348 Iah 19t_
(Mill mA Vb • 250V A) g3

/V) Roh . 8·2 kO 192 (~A)

Rg2_g4 .22 kn - g4

Rgi IMO (~A)

Rot .33 kO
go lot

Rgt _g3 .47 k 0
(mA)

2·0 1-0 10 500

1-6 0 ·8 I g2 _g4 8'0 400

19t-g3

\·2 0 ·6 6·0 300

r0

I

0 ·8 0·4
lot

4·0 200

Ioh

0 ·4 0·2 2·0 10 0

0 0 0 0

ANODE, SCREEN AND OSCILLATOR GRID CURRENTS, COI\'VE RSION

CONDUCTANCE, AND F.QUIVALENT NOISE RESISTANCE PLOTTED

AGAINST OSCILLATOR VOLTAGE

)
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TRIODE HEPTODE ECH81
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INDICATING THE R . M. S. VALUE OF THE VOLTAGE OF AN INTERFERING

SIGNAL AT THE GRID PRODUCING 1% CROSS AND HUM MODULATION

AS A F UNCTION OF THE CONVERSION CONDUCTANCE

DE CE MBER 1965 I~I Page C5



)

)

o
o-10- 20-30-40

ECH 8 1
B4 3 5 0

(

Va . 2 50 V

Vg3 . OV
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Vgl (V)

ANODE CURRE NT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR

HEPTODE SECTION

)
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TRIODE HEPTODE ECH81

o

gm
( ',JAN )

ECH81 64351

Va =250V

Vg3 = OV

I

Vb =250V
Rah = 8·2kfi rll
Rg2 +g4 = 22kCl II II II

Vg3 = OV 1\ II
1/ ~.

1\ 1/ II
'(

fJ I

/
fI II II

IJ

&~ io" II

.q, ~I' II
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nO
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8.....
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0
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v 1/ v
V II I

)
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MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL -GRID VOLTAGE

FOR HEPTODE SECTION
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Rg2+g 4 = 22 kn

V g3 OV

I

I
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O
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- 4 0 - 30 - 20 -[0 o

ANODE AND SCREE N - GRID CURRENTS, MUTUAL CONDUCTANCE ,

AND EQUIVALE NT NOISE RESISTANCE PLOTTED AGAINST CONTROL - GRID

VOLTAGE FOR HEP TODE SECTION

)
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TRIODE HEPTODE ECH81
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TRIODE HEPTO DE ECH81
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TR IODE PENTODE

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

ECLS3

HEATER Suitab le for parallel operat ion a.c. or d.c.

Vh 6.3 V
Ih 600 mA

MOUNTIN G POSITIO N Any

CAPACITANCES (measured w ithout an ext e rnal shie ld)

Cat _ gp < 0.1 pF
Cat _ ap < 1.6 pF
Cgt _ gp < 0.03 pF

)
Cgt _ ap < 0.05 pF

Pe nt od e section

Ca_ g1 < 0.2 pF
Cm 5.7 pF
Cout 4.7 pF
Cg1_ h 0.4 pF

Triode section

Cac. g 1.6 pF
Ci n 2.3 pF

Cout 0.32 pF

C HARACTERISTICS

) Pentode sect io n

Va
V g 2

r,
Ig 2

Vg1

gm

Triode section

Va
Ia
Vg

gm
ra

ISSUE 1

170 200 V
170 200 V

30 27 mA
5.0 4.4 mA

- 9.5 -13 V
5.5 5.0 mA/V

53 65 kO
10 10

170 200 V
1.6 2.4 mA

- 1.5 - 1.5 V
2.1 2.5 mA/V

40 34 kO
82 85

I@I Eel83 6S7-1



ECL83 T RIO DE PENTODE

Combined tr iode and output pentode with
separate cathodes intended for use in

audio frequency applications.

)

PENTODE SECTION AS AUDIO OUTPUT VALVE

Single valve class 'A'

Va 170 200 V
Vg2 170 200 V
Vn - 9.5 -13 V

/aco) 30 27 mA

Ig2(0) 5.0 4.4 mA

Rk 270 410 0

Ra 5.5 7.5 kO

V 1n (r . m .s o) 5.0 5.2 V

Pout 2.2 2.5 W
DtOI 10 10.5 0//0

Two valves in class 'A B' push -pull

Va 170 200 V
VgZ 170 200 V

*Rk 1BO 220 0

la(ol 2 x24 2 x25 mA

la (max. sig. ) 2 x27.5 2 x29 mA

(gZCO) 2 x3.B 2 x3.9 mA
IgZ (max. sig.) 2 X 6.25 2 xB .5 mA
Ra_a 6.5 7.5 kO

VIn(g l _g! )r. m .s . 17 23.5 V

Pout 5.0 7.2 W

DtOI 3.6 4.2 0 //0

*Common cathode bias resistor

TRIODE SECTION AS A .F. VOLTAGE AMPLIFIER

)

)

Vb
(V)
170

200

Ra

(kO)
100

100

la
([lA)

650

720

Rk Vout Vout Rg1*
(kO) "Yt;;- (Vr•m.s.) ( kO)

1.B 49 15.3 330

2.2 47 17.7 330

ISSUE 1

VVOUI measured with an input of 100mV
In

Vout measured for a total harmon ic distortion of 5%

*Grid resistor of follow ing valve.

EelS3 6S7-2
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TRIODE PENTODE

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

ECLS3

LIMITING VALUES

Pentode secti on

)

Valhl ma x.

v« ma x.

pa ma x .

Vg2lh) max.
Vg2 max .

Pg2 max.
P.. max . (sp eech and music)
Ik ma x .

Rg1_ k ma x. (se lf-bias )

Rg1_ k max. (fix e d bias)

Vll_ k ma x . (d .c . cat hod e pos itive or a.c. Lm.s.)
Vll_ k max . (d .c. cathode negat ive)

550 V
250 V

5.4 W
550 V
250 V

1.2 W
2.4 W

45 mA
500 kfl
250 kfl
250 V
100 V

Triode section

Valh) ma x.
Va max .

pa max .
Ik ma x .

R.,_k max. (fix e d b ias )

Rg1_ k ma x. (g rid current bias ing)

Vll_ k ma x. (d. c. cathode posit ive o r a.c .r.m.s.)
Vll_ k max. (d .c . cathode negative)

550 V
250 V

3.5 W
15 mA
1.0 Mfl

22 Mfl
250 V
100 V

)

137491 if'fTmax

ap at
h

h
)(o )(
E 0

kt kp,93 E
E

92 9t E E
E

9 1 o- -e9 t 92 'f

'"
at 91 L_

-~kp,93 h h kt B9A Ba se

I~IISSUE 1 EelS3 657-3



ECL83 TRIODE PENTODE

Combined triode ond output pentode with
separate cathodes intended for use in

audio frequency applications.

..,
'"N :B

::

:>-
0

" :>- ;;:; :>-
~ :>- :>- ;;:; :>-

~;;; ... Q) 0 ...
:>- T I I I I T .. T ..

~
> ~

~t
...
I
II

I >
~

0

:;:

I

I
I I

' I
-I I

5:

I

H--+-+-+-+-+-+H-+-1rl-+-H--H-H-+HI-+-+-+-+--!I--I-++-f++-+-1---+I4---H-+H-H ~ )

_ ~ .o\... \-:looof"'H+-+-H -+-+-+--It-H-+-HH-+-H--+-H-+ H ---Ir+t+-I-+-J-H---H
9"- :""'--9TH--t--'H --tI:-H--+-H-tt-+-H--+t-H-++-+-+-+-+-+-H-+fH-f-+-t-H--i

H ++-++-M-+-+\H-+ H + H r+--H-+IH-++-iI\+-l-Hcl-H--\l-H'I+t-JI-I-H St

)

EelS3 657-4

...
N
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ISSUE 1

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. V0 2 = 170V

IS31



T RIO DE PENTODE

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

ECL83

)

I ECL83 Z184
Prilntode section Vgl =OV

I VgZ = ZOO V -
(rn A)

. -
.-

1/
- 1-1-

i ,- -ZV

f--- I gZ
I_ l -

IDO ' i v _l-

I I';, ,-
,V'...

£. - 4V - - -
I-

I --/ \ -....
I I

75
I 1/

-6V I- f--- f---

I I I 1'\ 1.-1-
1/

1

I ....

1 j..- ,
-8V I- f--- f---

r _ ~ -, I
/ l- I

J,.- ,
50

I 1....-1-
/ , 1-1 -

-IOV f-- f--- f---

1\ 1- 1-
r 1-1-

" I- - :ZV f---f--- f---
\, I-
I

,

1-1-
,

I ....- "- I
ZS - 14V1-'-1-

N I
I

Vg,;..OV

I- r:y. IgZ - I -
/

-16V - - -

/ '- 1 1
I -18V - '-l-

I !- Vgl= 9 'SV- - ZOV
l- I

_ I-I-

0 I I I I I

0 100 ZO O 300 Va(V)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAI NST ANODE
VOLTAGE WITH CO NTRO L-GRID VOLTAGE AS PARAMETER. Vg 2 = 200V
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ECl83 TRIODE PENTODE

Combined triode and output pentode with
separate cathodes intended for use in

audio frequency applications.

2176 ECL S3 I .
(mA)

Pin to d~ seen en II

100-}

II

I
II II

7
II tt

I
75II I

I
II II

I I
II

II
50

":1
~ I j-- II'1; 1-

f~/j-- S'
:"~I- t- ~I J
ff

:..../ I VI-
~I- I-

1/
V 1/

1/ 25
V 1/

II
1/

II
1/

/
1..-

/'
l,...- v- ~ I- 0

V91(V) -so - 20 -10 a

AN O DE CU RRENT PLOTT ED AGAI NST CO NTROL-GRID VO LTA GE FOR
VARI OUS ANODE AND SCREEN-GRID VO LTAGES

)

)
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TRIODE PENTODE

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

Eel83

)

EelS3 ZI75

(:~
gm I I Ia 192

(mAIV (mAl (mA)
I I

: Pentcd e sec ti on

Va = 170V I
Vg1= 170V

800 8 100 40
I

I

Vi I
I

r c gm I

600 6 7S 30

10

I

400 4 50 10

19Z

ZOO Z 15 10

I
0 0 0

Vg1lv) - 30 -10 -10 0

AN O DE CUR RENT. SCREEN-GRID CUR RENT. MUTUAL CO NDUCTANCE
AN D A NO DE IMPEDAN CE PLOTTED AGAINST CONTROL-GRI D VOLTAGE.

Va = Vg 2= 170V

ISSUE 1 EelS3 657-7



ECL83 TRIODE PENTO DE

Combined triode and output pentode with
separate cathodes intended for use in

audio frequency applications.

)

ZI7S ECL83'. 1M I, l I Z
(\n) rnA/V) rnA}(rnA)

Pentode section
Y, = ZO OY
VgZ = ZO OV

SOO 8 100 40

r

gM

600 6 75 30

I ,

400 4 SO ZO

I gZ +-

ZOO Z ZS 10

I
A

Y
0 0 0 0

VII(V) -so -zn - 10 0

ANODE CURRENT, SCREEN-GRID CURRENT, MUTU AL CONDUCTANCE
AND ANODE IMPEDANCE PLOTTED AGAINST CO NTROL-GRID VO LTAGE.

Va =Vg2=200V

)

)

)
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TRIODE PENTODE

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

ECL83

)

)

EeL83I
21T9

Vin
(mA) Vr:rns.

0101
(%)

V. =ITO V
Vg2 =ITOV
Vgl = -9 'SV
R, = BkJl

40 8

I,
50 6

Yin

IJ

20 4

1/

1..-
0101

1/

10 I 21/ V 112

""1/
l-

v

0 0

0 I 2 5 Pout(W)

PERFORMANCE OF PE NTODE SECTION AS CLASS 'A ' AMP lIFIER WITH
FIXED BIAS. Va = 170V
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ECL83 TRIODE PENTODE

Combined triode and output pentode with
separate cathodes intended (or use in

audio (requency applications.

)

EeLS3 2180
I Vi"

(mA) Vrms)

Dtot I
(%)

Va • 200V

V92 • 200V
V91 • -13 V

R• • 7·5kll
40 8

Vi"

30 6
/

I
r,

1/

./

20 4

Otel -

19Z r -
IO 2

1/ V

I I

1/ 1/

0 0

0 I 2 3 Poul (w)

)

)

PE RFORMA NCE OF PENTODE SECTIO N AS CLA SS 'A' AM PLIFIER WITH
FIXED BIAS. Va =200V )
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TR IODE PENTODE

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

ECL83

)

ECL83 ZI77
1 Yin Dtot

(rn A)
(Vrm.) (%)

I

v, = t70V
VIZ= 170V
Rk = 1801\
R,_, = 6'5 k1\

80 Ck = 3 0 0 ~ F 40 ZO

60 30 15

1, (tot)

I

40 ZO 10

/ Vin (l t -Sv

ZO 10 5

°tot

l IZ (tot)

~

.r
0 0 0

0 Z 4 6 Pout (W)

PERFORMAN CE OF ECl83 IN PUSH-PUll. V,,= 170V
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ECL83 TRIODE PENTODE

Combined triode ond output pentode with
separate cathodes intended for use in

audio frequency applications.

Ee l S3 ZI82
I Vin Otol

(rnA) (Vrm.) (i'.)

Va = 200V
VIZ = ZOOV
Rk = zzon

100 Ra_a = 7'5kn 50 25
Ck = 300~ F

80 40 ZO

60 ra (lol) 30 15

Vin(II-I I)

40 20 10

ZO 10 5

IIZ (lol)

.......0101

0 0 0

0 Z 4 6 po. 1(\1)

PERFORMANCE OF ECL83 IN PUSH-PULL. Va =200V

)

)

)
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T RIO DE PEN T ODE

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

ECL83

)

2552 : ECL83
I I I
I 1/

I I I "'" I0
10 Q) "'" 'ITriode sect ion f--- ""'''' f---

(mA)
.,

O', I I

II

8 I II

->.
,I

I
I

6 I I
II

I I "'"'"
I I

r

/

/

4 "'","-
1/

/ / /
/

/ / I
/ ","'"

/ 'V
/ / ' f

/ V I
2 / / / 1 I

I / / J -'"
/'" J

/
/

I / /
/

/ /
/ / ,/ y

,/ y
-/ V

0 1/ l.--1 l.--1 ..,.
l..-I

0 100 200 300 vo(v)

ANODE CURRENT PLOTTED AGAINST ANODE VO LTAGE WITH GRID
VOLTAGE AS PARAMETER
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Eel83 TRIO DE PENTODE

Combined triode ond output pentode with
separate cathodes intended for use in

audio frequency applications.

)

"e ECL83 Z557 10
~\(k!l) mAl

Triode section
Va = 170V

400 8 4

300 6 3

9m'0

10

ZOO 4 Z

100 Z I

0 0 0

V91(V) - 3 - Z - I 0

ANODE CURRENT, MUTUAL CONDUCTANCE AND ANODE IMPEDANCE
PLOTTED AGAINST GRID VOLTA GE. Va =170V

)

)

)
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T RIODE PENTODE

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

ECL83

)

'0 EeL83 2555 10 qm
(kO)

I I
(mAInAIV

Triode sec tion
Va= 2OOV

I

400 I 8 4
I

I /
I
I

'0 qm 10 k

300 I 6 3
I

I

I I I
I
I

200 I 4 2
I I

I

I

100 I 2 I
I I
I

I
I
i
I

I

0 I 0 0

Vql tv) - 3 - 2 -I 0

ANODE CURRENT, MUTUAL CONDUCTANCE AND ANODE IMPEDANCE
PLOTTED AGAI NST GRID VOLTAGE. Va =200V
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R.F. PENTODE

Variable-mu R.F. pentade primarily intended for use as an
R.F. or 1.F. voltage amplifier in A.c. or D.C./A.C. mains-operated
equipment.

HEATER

EF22

This valve is su itab le for ACjDC operation.

Vh
Ih

CAPACITANCES

6.3
0.2

V
A

Ca.- fa
Cl n

Cout

< 0.002 !L!-,F
5.5 !L!LF
6.4 !LI-'F

TYPICAL OPERATING C O N D IT I O N S AS

)
LI M IT I N G VALUES

Va
Vg,

Rg ,

Rk
Vg1
Vg ,

I.
Ig ,

gm
ra
[Lgl-g,
Rpq

250
o

90
325
-2.5

100
6
1.7

2,200
1.2

17
6.2

R.F.

250
o

90
325
-46

22
> 10

OR I.F. AMPLIFIER

2 50 V
o V

90 k n
325 n
-58 V
25 0 V

mA
mA

4.5 [LA/V
> 10 Mn

kn

Va(b) max.
v; max.
pa max.
V g, (b ) max.
Vg 2 (la = < 3.0 mA) max.
V g 2 (1,= 6.0 mA) max.
pg, max.
Ik max.
Vg1 (l g, = + 0.3[LA) max.
Rg1_k max.
Rb _ k max.
Vh _ k max.

5 50
3 00

2.0
5 50
300
125

0.3
10
-1.3
3.0

20
50

V
V

W
V
V
V

W
mA

V
M n
kn

V

ISSUE 1 EF22 1157-1



EF22 R.F. PENTO DE

Variable-mu R.F. pentode primarily intended for use as an
R.F. or I.F. voltage amplifier in A.C. or D.C.jA.C. mains-operated

equipment.

)



A.F. PENTODE EF36

TYPE EF36 is a high imped ance pen to de for use as a general purpose A.F.
voltage amplifier. and in phase inverte rs. et c.

For rat ings, characte ristics and op erating conditions. see data sheets
EF37A, Issue 3.

ISSUE 5 EF36 1157-1
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VARIABLE-MU R.F. PENTODE

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

EF39

HEATER
Suitabl e for ser ies o r pa rallel o pe rat io n, a.c. or d.c.

Vll

III

CA PACITANCES
Ca -cg I

Cin

Cout

OPERATING CON DIT I O NS AS R.F. O R I. F. AMPLIF IER

6.3
200

< 3.0
5.5
7.2

V
mA

mpF
pF
pF

0.0055
> 10
325

v; = v; 200 200
Rg2 60 60
Vg2 100 200
Vd 0 0
V<l - 2.5 -39
I" 6.0
1<2 1.7
gill 2.2
r" 0.9
Rk 325

V. I max. (Igl = + 0.3[LA)

250
90

100
o

-2.5
6.0
1.7
2.2
1.25

325

250 V
90 kU

250 V
o V

- 49 V
mA
mA

0.0045 mAjV
> 10 MQ
325 Q

-1 .3 V

O PERA T I NG C O NDITIONS AS CO NTROLLED GAIN R.C.
C O UPLED AMPLIFIER

.---- -----"b

V,n
0·7

Vout
Mn

-Vr;. (CONTROL VOLTAGE)

Vb Ra Rg2 la 1 ~ 2 Rk -v, Vout Voul Dtol
(V) (kQ) (kQ) (mA) (mA) (kQ) (V) (Vr.m.s.) Yin (%)
250 200 800 0.87 0.26 1.75 0 10 106 2.7
250 200 800 0.69 0.21 1.75 5 10 40 2.7
250 200 800 0.55 0.17 1.75 10 10 23 3.7
250 200 800 0.37 0.11 1.75 18 10 11 .6 4.8
250 200 800 0.17 0.05 1.75 25 10 6.7 8.8
250 100 400 1.6 0.45 1.0 0 10 85 2.5
250 100 400 1. 22 0.36 1.0 5 10 36 2.7
250 100 400 0.92 0.28 1.0 10 10 20 4.1
250 100 400 0.57 0.18 1.0 18 10 9.2 6.1
250 100 400 0.36 0.11 1.0 25 10 5.5 9.5

I@IMAY 1960 (1) Pa ge 01



EF39 VARIABLE-MU R.F. PENTODE

LIMITING VALU ES

VallJ) max.
v, max.
pa max .
Ik max .

Vg2( b ) max.
Vg2 max. (Ia = 6mA)
Vg2 max . (Ia = 3mA)

P. 2 max.
Rg1- k max.
Vh - k max.
Rb - k max.

SSO
300

2
10

SSO
12S
300
300

3.0
100

20

V
V

W

mA
V
V
V

mW
MQ

V
kQ )

)
All dimensions in mm

[6 70 91 29
max

Q91

a
)

92 g3
M

a NP "
93 g
91 92 a

h h
Q

M k

kh h Octal bose

MAY 1960 (I) Page 01



VARIABLE-MU R.F. PENTODE EF39

000

tOO

10

,
o-to- 30- 4 0-50

F39

II ) ) J
fa =250 ~ ) J l-

'll) ., I II I II
II 'l

111.1. ,IIi III/II J I

Vb : 2 50V __
I

R$1 • 90,000 n I"-, J If I II ~ I
II

ll.I-'I) 1/ If 1/ I J II
1/ I I II

Ii!! II j

Ii II II J Ii IJ II
IJ fJ 1I 1/J J

I I
7 J II

II J Ii 1/
IJ tt ~

IJ I
II J V 1/

Il ~ ~~J
1/

T=6
1i U;.-I- ~ t: ~~i I-~ t-~l- 0 ~.~~

8~
I-- I/) 1- 8 ~

I/)
J- 0 I ~ ~

t.~J
1/) 1-

~i
~o..' j ~'V '- I- ':"-1- t-'-

~FiJ I II
I

T7
T1 rT l

II

II j I j rT

)

AN ODE CURRENT PLOTTED AGAINST CONTRO L-GRID VOLTAGE

W ITH SCREEN-GRID VOL TAGE AS PARAMETER

Page Cl
,€&, ----------

MAY 1960 (1)



EF39 VARIABLE-MU R.F. PENTODE

>> <il > > > > »>
C\j N ,.,

"" <il <O<O ~!I I , I , I I I I

>
r

>
> 0
0 "

Gl 2 >w,<'l
L.. "W ..

><11

~

2
"10
~

s
<t

o
o..,

o
o
N

o
£

o

)

)

A NO DE CU RRENT PLOTTED AGAIN ST ANODE VO LTAGE

W ITH CONTROL-GRID VO LTA GE AS PARAMETER

)

MAY 1960 (1) Page C 2



VARIABLE-MU R.F. PENTODE EF39

J

1/1'1 'I '

II I J ,

,

IIII

IJ llil

II J
I/IJIII J I

/IjlI il II I J

I I

I ",

II II j

IJ I II
ir

J
fA

~ 7

f.·r J :

I- I-

)

II 'I I I
II rJ II

1/ II II
II JJ II t

\~'j
-50 -40 - 30 - 20 - 10 0

MUTUAL CONDUCTANCE PLOTTED AGAINST CO NTROL-GR ID VO LTAGE

W ITH SCREEN- GRID VO LTA GE AS PARAMETER FO R A NO D E VO LTAG E

OF 2S0V

MAY 1960 (1)
Pa ge C3



EF39 VARIABLE-MU R.F. PENTODE

)

EF3~

)
.... I

K ' 1%

EF3~

)
L.oo ....

I"

mb , l%

f

EF3~

Vb = 250V

la=
V9B : 0 V
R

g2
• 90,0 0 0 n

9m

fO

10

100

- 2 0

;-60

- 40

o
1 10 100

CROSS MODULATION, MODU LATION HU M AND CON TRO L
CHARACTERISTICS FOR v; = 250V

)

MAY 1960 (1) Pa ge C4



VOLTAGE AMPLIFYING PENTODE EF40
Low noise pentode primarily intended for use in high
gain r.c. coupled a.f. voltage amplifier stages. EF41

O VE RLEAF

Exce pt for heat er to cat hode voltage ratings. basing and dimensio ns. t he EF40 is
ide nt ical to the EF86 .

LI M IT I N G VALU E
Vh_ k max. 50 v

20 ·3mm.
ma x.

a

)

93
92

92 E
.9 1 E X

a k.s 0

~E

BaA BASE
k.s h h

12771 22 mm.
max .

DECEMBE R 1958 (1) Page 1



EF41 VA RIA BLE-M U R.F. PENTODE

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

Except for capacitances, basing, dimensions and heat er to cat hode volt age rat ings
t he EF41 is ident ical to th e EF39.

CAPACITANCES

Ca _ gl < 0.002 pF

C, t - b < 0.05 pF

Cln 4.7 pF

Cout 8.0 pF

LIMITING V ALU E

V b_ k max 50 V

)

20·3mm
max.

a

k,g3,s h h

106

BaA Base

Although pins 3, 4 and 7 ar e intern ally connected

together, it is reco mme nde d t hat the external

conn ection be made t o pin 7, as the cat hode lead

indu cta nce to th is pin is lowest.

)

)

DECE MBE R 1958 (I) Palle 2



VARIABLE-MU R.F. PENTODE

Variable-mu pentade for use
as R.F. or I.F. amplifier.

EF41

HEATER

Vh 6.3 V

Ih 0.2 A

MOUNTING POSITION Any

CA PA C IT A N C ES

C:l_ g1 < 0.00 2 f1.f1.F
Cg1_h < 0.05 f1.f1.F
Cout 8.0 f1.f1.F
CIa 4.7 f1.f1. F

OPE RATING CONDITIONS AS R.F. OR I.F. AMPLIFIER

Va 250 V

Rg2 90 k n
Rk 325 n
Vg1 -2.5 - 39 V

la 6 mA

Ig2 1.7 mA

gm 2.200 22 f1.AfV
ra I > 10 MO
f1.gl- g2 18

Req 7.4 kO

) LI M IT I N G VALUES

Valb) max. SSG V

v« max. 300 V

pa max. 2 W

Ik max. 10 mA

Vg :H b l max. 550 V

Vg2 max. (la<3 mAl 300 V

Vg2 max. (la=6 rnA) 125 V

pg, max. 0.3 W

Vgl max. (lg1= .LO.3f1. A) - 1.3 V

Rgl_k max. 3 MO
Rh _ k max . 20 kO
Vb_k max. 50 V

ISSU E 1 EF41 SSS·1



EF41 VARIABLE-MU R.F. PENTODE

Variable-mu pentode for use
as R.F. or I.F. am pli(Jer.

20·3m m
max .

)

a

k,g3,S h h

106

~,g3,s

a

B6A Base

TAx
c
E
E

k,g3,s E
o
\0

)

ISSUE 1

Although pins 3. 4 and 7 are inte r nally connected

together. it is recommended th at the extern al

co nnect ion be made to pin 7. as the cathode lead

inductance to thi s pin is lowest .

EF41 555- 2

)



VARIABLE·MU R.F. PENTODE
Variable pentode for use
as R.F. or I.F. amplifier

EF41

107
I
I

Va= 250 V
II

I

"1 II

II

IA I I
II

~IIV
1-++-+-+-+ Vb= 250 V '+,t-I-I~'r-I-tJHlt-1fH't-f-i*-H

Rg2= 90Kn -=FR~f+Hf-+f--:f-I-t1l-H-#t+i

II
II II

~ II IJ

I J

I 'I

II
II

~ ~. ~ ~l~ I~ ~ ~ 0
H-+++H-++ 0 - en '0 en 0 en 00 ~ 1/')::~1.tt:
1-+++-+-+++-+~ tJ f\J 0 rr-: en n, I
H-+-+-HH-I- rv f rv rv - - - - I II H-i-l-+t-1

H-+t++t-1 II II II II "I-t-t"-+-t--"rIt+++-f-t+++t+H
I+++-H+ ~--V+-H+-H--t-+l4+:f+t-t+fIt++H-tfj-Ht-rt1
H-++t-H.:s:: 'r+-I+l-H-f-t-+f-t-l-H-tlHHltt+tt+tl't-Ht+t-t-I

I I

- 80 - 60

Vgl(V)
- 4 0 -20

EF41 8S4-3ISSUE 1-------- 1 ~81 --------



EF4 1 VARIABLE·M U R.F. PENTODE

Yariabte-mu penwde for use
as R.F. or I.F. amplifier

,08 I-++-t--H-I-+-HI++++++++++-H-t+i-Hl tNv)
11/1

1/ IN

Va= 250V

III/

IIlilJ

"
Vb= 250 V -+-l-#-lI'rl-I+.. • . .. _

Rg2=90KQ

v
Ii\l. 1/

/

•••••1'0

)

EF41 854-4ISSUE 1------- I@I -------



VARIABLE-MU R.F. PEN TODE

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

EF41

10,00 0

10 (JJA)
Ig2(uA)
gm6JA/V)
Req (K!>J
ro(MA)

1,000

100

10

I
o- 10-20

109
Vb =250 V

I 10

Rg21:90 Kn

J'

1
~ Ig2

V

gm

I

I

Req

ro
N- I II I

IrN-11,
- 40 -30

Vgl(V)

, )

EF41 157-5ISSU E 1
------ - - 14f§id1-------- -



EF41 VARIABLE·M U R.F. PEN TODE

Variable-mu pentode for use
as R.F. or J.F. am plifier.

~OOO

100

110
I Vb =250V

Rg2=90Kn

I

, ,

I \ I K=I%

I

I

I I

10

Ig2
(rnA) I II

10 100 ~ooo gmCJJ A/{)

Va=250V Vgl=OV _IV -2V -3V -4V -5V -6V -7V
)

_BV

-9Y

_IOV

Rg2 =90 KA
-I2 Y

2 14V

_16V

-2QV
-25Y

-30Y

0
0 50 100 150 200 250

Vg2(V)
)

ISSUE 1 EF41 157·6



VIDEO FREQUENCY PEN T O DE

Single-ended R.F. pentode with very high
mutual conductance and sharp cut-oi],

HEATER

EF55

CAPACITANCES

6.3
1.0

V
A

12 !J.",F
15 !J.!J.F
0. 15 !J.l-'F

OPERATING CO NDITIO NS

Va 250 250 V
Vg 2 250 150 V
Vg1 -4.5 -4.0 V

la 40 10 mA
Ig 2 5.5 1.0 mA
Rk 100 360 n
gm 12.0 7.0 mA jV

lJ.n - g 2 28 27

r. 55 100 kn

LI MITING V A L U ES

V' Cb l max.
Va max .
Vg 2( b l max.
Vg• max.
pa max.
P g 2 max .
Vh _ k max .
Rg l _ k max.

ik CPk ) max . (w it h 50 !J. sec . pulse. 500

500
300
300
250

\0
2.0

150
700

pp . s. ) 1.5

V
V
V
V

W
W
V

kO
A

ISSUE 1 EF55 1157-1



EF55 VIDEO FREQUENCY PENTODE

Single-ended R.F. pentode with very high
mutual conductance and sharp cut-off.

34mrn.

)

a

k h h

91 S

h

92 5
h

a 9a

B9G BASE

)

No t e : If mounted ho r izon t a lly. Pins 4 an d 8 must
be in a vert ical plane. )

ISSUE 1 EF55 1157-2



VIDEO FREQUENCY PENTODE

Single-ended R.F. pentode with very high
mutual canductance and sharp cut-off.

EF55

)

>
0

" > > > > > > > >
>ii> r N l'l ..,. .... III r- III

I I I I I I I

>
0

If) If)
If) N
I..

"W
N

><3>

I

I

I

-- o
'"

oo..,

o
o
N

oo

o

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAG E
AT Vg 2= 2S0 V

ISSUE 1 EF55 1157-3



EF55 VIDEO FREQUENCY PENTODE

Single-ended R.F. pentode with very high
mutual conductance and sharp cut-off.

)

\
)

)

o

8
III

8..,

o
III

o
«l

o
't

o
III_"',1

I
I
I

(). - > >
~ ~ a;>m - I III

- I I I I

s
~ !!!
l&J " <II

>111

~

ANODE CURRENT PLOTTED AGAINST ANO DE VOLTAGE
AT Vg 2= 150 V )

15SUE 1 EF55 11 57-~



VIDEO FREQUENCY PENTODE

Single-ended R.F. pentode with very high
mutual conductance and sharp cut-off.

EF55

)

EF55

va =250V

Vgz=250V

II

'92.

I
(~Al

110

100

90

80

70

60

50

40

30

20

10

V91
(VI

-15 -10 -5 o

)
ANODE AND SCREEN-GRID CURRENTS PLOnED AGAINST

CONTROL-GRID VOLTAGE AT Vg 2=250 V

ISSUE 1 EF55 757·5



EF55 VIDEO FREQU ENCY PENTODE

Single-ended R.F. pentode with very high
mutual conductance and sharp cut-off.

)

)

o

5

20

25

30

3.5

4 0

50

a
(mA)

EF 55 I

va " 250V

Vgz =150V

,

192

-7 -6 -5 -.04. -3 -2 o

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST
CONTROL-GRID VOLTAGE AT Vg, =150 V

)

ISSUE 1 EF55 757-6



VARIABLE·M U R.F. PENTODE

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

EF89

HEATER

6.3
200

V
rnA

CAPACITANCES

5.5 pF
5.1 pF

< 2 rnpF
2.1 pF

50 rnp F

250 250 V
0 0 V

85 100 V
- 1.0* - 2.0 V

9.0 9.0 rnA
3.2 3.0 rnA
4.0 3.6 rnAjV

> 0.8 1.0 MO
19

Ci n

Cou t
Ca-gl

Cg l - g 2

Cgl-h

Va
Vg3
Vg2
Vg1
In
Ig 2

gm
ra
[Lgl-g2

*At th is vo ltage grid current may occur. If thi s is not acceptable the negat ive
bias voltage should be increased to - 2.0V.

CHARACTERISTICS

OPERATING CONDITIONS

v« = Vb 250 250 250 250 V

) Vg3 0 0 0 0 V
Rg2 62 51 18t 18t kO
Vg1 -0.5* - 2.0 - 0.5* - 2.0 V
Rk 160 190 0
Rg1 10 10 MO
la 8.5 9.0 8.0 8.7 rnA
Ig2 2.8 3.0 2.6 2.9 rnA
gm 4.4 3. 5 4.2 3.5 mAjV
ra 1.0 1.0 1.05 1.0 MO
Req 2.4 4.2 2.3 4.1 kO
gm (Vgl = - 20V) 220 240 230 230 [LA/V
rgl (f = 50Mcjs) 10 10 kO

*This vol tage is produced by the gr id current flowing t hrough t he gri d
res ist o r and the steady cu rrent of the diode. If this condition is not acce pt­
able t he negative gr id bias sho uld be increased to -2.0V.

t Co rnrno n sc reen-gr id re sisto r fo r EF89 and ECH81 used a..s a freque ncy
changer. The current th rou gh thi s re sist o r is 8.6rnA at Vo = - 2.0V and
9.8rnA at Vg1 = -0.5V.

FEBRUA RY 1960 (1) Pa ge 0 1



EF89 VARIABLE·MU R.F. PENTODE

LI MIT I N G VALUES

Va(b) max. 550 V

Va max. 300 V

pa max. 2.25 W

Vg 2(b) max. 550 V

Vg2 max. 300 V

P g 2 max. 450 mW

Ik max. 16.5 rnA

Rg1- k max. 3.0 MQ )
Rg3- k max. 10 k!2

Vh - k max. 100 V

Rh - k max. 20 kQ

rf(2mo, )

a

h
Ih s

00 0
x x

s- k a 0 0

g3 0 0 E E
r- I':-

gl
gl

0 0
g2

<;j-
<00 0 Lf)

s g3 L JJk h h B9A B ase

16 3 9 41 All d imens ions in m m )

I@IFEBR UARY 1960 (1) P a ge 02



VARIABLE-MU R.F. PENTODE EF89

)

R"'l EF89 6885 9m
(kfi ) (~A/V)

Vb = 200V
r.

t\. Rg2= 24kfi
(in)

Vg3 =OV

"
J\J\

100 0,000

r.

R,q 9m
300 3000

1\
II

100 1000

1/ 1\
30 300

II

10 100

1\

3 30

II
I 10

Vg' ( V) - 30 20 -10 0

MUTU AL CO NDUCTA NCE, ANODE IMPEDANCE AND EQUIVA.LENT NO ISE
RESISTANCE PLOTTED AGAI NST CO NTROL-GRID VOLTAGE . Vb = 200V.

Page C3
I ~gal -----------
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EF89 VARIABLE-M U R.F. PENTODE

)

)

Page C4

Req EF89 6860 9m
(kA) CpA/V)

rg
Vb ZSOV (kA)
RgZ=snn

r-.
VgS= OV

ro-i'.
10 IqIlOO

Tg

Req gm
SOO

"
XlOO

100 1000

r-.

30 300

~

10
,/'

100

3 50

I 10

Vgl tV) - 30 - 20 -10 0

FEBR U ARY 1960 (1)

MUTUA L CONDUCTANCE, ANODE IMPEDAN CE AND EQUIVALENT N OISE
RESISTAN CE PLOTTED A GAINST CO NTRO L-GRID VOLTAGE. v; = 250V.

I@I



VARIABLE·MU R.F. PENTODE EF89

" >'
Il) N
Il)

>'"'"tr >
0
on

0- N... I
II. 0>
'" 00

'" PII ,.,
>Q >t;;l

> > i5 > > ~'" 0.. '" '" N ,., ..
I I I I I I 0

~

>
N

T

> 0
0 uv
I N

>
CD
I

0
0
N

>-e
I

I

> 0..
~I

~A..s'
> 9.,/'"I
> 8
I

s
a
>

0
I '"

...r:-.,..
~

q.~

0

N,<, .. '" N - 0
..?'E

SCREEN-GRID CURRENT PLOTTED AGAINST SCREEN-GRID VOLTAGE
WITH CONTROL·GRID VOLTAGE AS PARAMETER
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EF89 VARIABLE-MU R.F. PENTODE

Vin(r.rns) I I EFB9 6888

- ill WI(rnv)

30 0 K- I%

100

30 t.- -Vb = 250V mb=10/0

10
Rg2 51kn

Vg3 OV

3 I I III

I II
I 3 10 30 100 30 0 1000 9~(flAtv)

Vin(r.m.s)
I EF89 6889

(mv)

300 K - I%

100

30 .....
Vb =200V m b-/ 0/ 0

I Rg2 24kn

Vg3 OV

3 I I I I

I II I
I 3 10 30 100 30 0 1000 9m (flA/V

)

CROSS MOD ULATION AND MODULATION HUM CURVES

P aee C6FEBRUARY 1960 (1)
-------- - - - I~I



VARIABLE-MU R.F. PENTODE EF89

)

)

EF89 6883 I u
(}lA)

VQ =200 - 2S0V
V91=OV

~ V II 1/ 10,000

Vb - Z50 V
Rg2= 5I kJl, ~ V It II

II

Vb =200V
II V

. 000
R92= 24~

1/ II

;< II

10- ~ II II~~ 1000
"C;...

~.." f~

~ ~,,~ / ~ II
1.1'1"1 '/

i~
'I ~

300

~ II II

II ~
II-ti l

~II ~ 1/... 100
~

iJ!;-;

""li?
V 1/ 30

II

II
10

Vgl (V) -30 -20 -10 0

ANODE CURRENT PLOTTED AGAIN ST CONTROL·G RID VO LTAGE W ITH
SCREEN-GRID VOLTA GE AS PARAMETER

FEBR UARY 1960 (I) Pag e CI



EF89 VARIABLE-MU R.F. PENTODE

EF89 6884 9m
~A/V)

Vo =200-2SOV
V93=OV

10,000

3000

Vb = 250V II 111/
R92=5l kn II I/~

IJ II II
1/

1000
Vb 200V
Rg2 24kn

II II

1/ 11 1.1 17 II 1/ II
II 300

1/ II
1/ b

~11 1/ II II

.,<:>~
100

~~~~~
~l.t

~~
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PENTODE

Pentode for use as an oscillator, r.f. or i.f. amplifier or
as a transistor driver, in equipment operating directly
from a 6V, 12V or 24V battery, on or off charge.

EF98

HEATER
Vh 6.3 V
Ih 300 rnA

CAPACITANCES

Cou t 4 pF
Ci n 6.7 pF
Ca~gl 15 rnpF
Cgl-g2 3 pF

CHARACTERISTICS

)
Va 6.3 12.6 25 V
Vg3 0 0 0 V
Vg2 3.2 6.3 6.3 V

*Vg1 * * V
la 0.6 2.0 2.2 rnA
Ig2 200 700 600 [LA
gm 1.0 2.0 2.1 rnAjV

Fa 100 200 90 kD
[Lg1- g2 3.2 4.1 4.1 +-

*O btained by gr id cu rrent biasing Rg1 = 10MD

) OPERATING C H A RACT ERISTI CS AS A TRANSISTOR DRIVER STAGE

T etrode co nnect io n (g3 connected to anode)

Va 6.3 12.6 25 V
Vg3 6.3 12.6 25 V
Vg2 6.3 12.6 12.6 V

Vg1 * V
Ra 5.8 6.0 8.0 kD

la +g3(max . sig. ) 1.1 2.1 3.0 [LA

V i n(r .m .s . ) 0.4 1.0 1.2 V

Pout (Dtot = 10%) 1.2 11 30 rnW

*O bt ained by grid current biasing Rg l = 10MD
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EF98 PENTODE

)

O P ERATING CONDITIONS AS A T RA N S IST O R DRIVER ST AGE
(dri ven by tr iode se cti on of ECH83)

T etrode co nn ection (g3 conne cted to a) with gri d current biasin g.

Va
Vg3

Vg2

Rg1

Ra

la+g3(O)
la+g3(max . s ig .)

Ig2(o)

Ig2 (max. sig.)

t Vin
Pout (D tot = 10%)

t input voltage fo r triode
follow ing cond itions :
Vb
Ra

Rg1

Vout/Vin

12 V
12 V
12.6 V
10 Mrl

4.5 krl
5.5 mA
3.0 mA
2.1 mA
1.6 mA

155 mV
13 mW

se cti o n of ECH83 op e rat ed und e r t he

12.6 V
150 krl

10 Mrl
8

)

OPERATING CONDITIONS AS R.F. MIXER (d. vo ltage on glo osc tllato r e.,

voltage o n g3)

Va = Vb 6.3 12.6 25 V
Rg3 100 100 100 krl
Rg2 12 6.8 22 krl
Vosc(r.m.s.) 6.0 6.0 12 V
Vg1 * V )
la 0.25 1.05 1.1 mA
Ig2 300 950 900 (LA
gc 310 675 705 (LA/V
ra 80 45 65 krl

*O bt ained by grid cur re nt biasing, Rg1 = 10Mrl.

L

LIMITING VALUES

Va max.
pa max .
Vg3 max.
Vg2 max.
P g2 max.
Ik max.
R gl max.
Rg3 max.
Vh - k max.

JULY 1960 (1)
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PENTODE EF98
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DUAL-CONTROL HEPTODE

Dual-control heptode (or use ;n television receivers. EH90

HEATER

Vh 6.3 V
Ih 300 mA

CAPACITANCES

Ca - g l < 70 mpF
Ca~ g3 < 360 mpF
Cin(gl ) 5.5 pF
Cin(g3) 7.0 pF
Cout 7.5 pF
Cgl- g3 < 220 mpF

CHARACTERISTICS

Va 10 100 100 V
Vg2+g4 30 30 30 V
Vg1 0 0 -1 .0 V
Vg3 0 -1 .0 0 V
la 2.0 0.8 0.75 mA
Ig2+g4 3.5 4.0 1.1 mA
gm(gl-a l 1.2 mAjV
gm(g3-a) 1.55 mAjV
ra 400 900 kO
Vgl (Ia = 50[LA) -2.5 V
Vg3 (la = 50[LA) -2.2 V

D ESIGN CENTRE RATINGS

Va(b) max. 550 V
Va max. 300 V
pa max. 1.0 W
Vg2+g4(b) max. 300 V
Vg2+g4 max. 100 V
Pg2+g4 max. 1.0 W
Ik max. 14 mA
Rg1- k max. 470 kO
Rg3 - k max. 2.2 MO
Rg3- k max. (Vg2+g4 ~ 30V) 5.0 MO
Vh - k max. (cat hode positive) 200 V
Vh - k max. (cat hode negati ve) 100 V
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90

6551
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90

)

)
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90

)
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EH90 DUAL-CONTROL HEPTODE
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DUAL-CONTROL HEPTODE EH90
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EH90 DUAL-CONTROL HEPTODE
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OUTPUT PENTODE

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

El33

HEATER

CAPACITANCE

OPERATING CONDITIONS AS CLASS " A "

Va
v..
la
Vg1

Ig•

gm
ra

!J.gl - g.

Pout
Ra

Vln ~ r . m . s . )
V ln lr . m a.t ( Pout = 50 mW)
D tot
Rk

6.3
0.9

1.0

AMPLIF IER
250
250

36
-6.0

4.0
9.0

50
23
4.0
7.0
4.2
0.33

10
150

V
A

flfl F

V
V

mA
V

mA
mAJV

k O

W
k O

V
V
%n

O PERAT I N G CONDITIONS FOR TWO VALVES IN

Va
v..
la lo l
la max.
Ig ' lo)
Igo max .
Rk
Ra_ a
Pout
V 1o (r . m .s . )
D tot

PUSH-PU LL
250 V
250 V

2 x24 mA
2 x28.5 mA
2 x 2.8 mA
2 x4.6 mA
140 0
10 k 0

8.2 W
6.7 V
3.1 %

O PERAT I N G CONDITIONS AS TRIODE (g. co nnected

Va
la
Vg

gm
fl
r a
Rk
Ra
Pout
D tot
V tn(r . m .s o)
V 1nlr. m .s. ) (Pout = 50 mW)

1:0 a)

250
20
-8 .5

6.5
20

3.0
425

7.0
1.1
5.0
5.9
1.1

V
mA

mAJV

k O
o

kO
W
%
V
V

ISSUE 2 EL33 3S7-1



EL33

LIMITING VALUES

OUTPUT PENTODE

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

\
}

k

ISSUE 2

h

a

h

Vafbi max.
v« max.
pa max.
Vg2f bi max.
VgZmax.
P g2 max. (zero sig. )
pgZmax. (max. sig. )
Ik max.
Vg, max. (I", =0.3flA)
Rn _k max.
Vb_k max.
Rh_k max.

8\

h

OCT AL BASE

550 V
250 V

9.0 W
550 V
275 V

1.2 W
2.5 W

55 mA
- 1.3 V

1.0 M n
50 V
5.0 k n

4 6 mm .
MA"'.

EL33 357.2
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OUTPUT PENTODE

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

EL33

0 0

I
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5 0

2 5
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Va= VS2'25 0V

1
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'92......
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-15 -10 -s o

)
ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTE D

AGAI NST CONTROL-GRID VO LTA GE

ISSUE 2 EL33 1155-3



EL33 OUTP UT PENTO DE

High-sensitivity output pentode for use
in A.C. mains-operated equipment.
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ANODE CURR ENT PLOTTED AGAINST ANODE VO LTAG E W iTH

CONTROL-G RID VO LTAGE AS PARAM ETER )
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OUTPUT PEN T O DE

Output pentode rated for 25W anode dissipation,
intended for use in a.c. mains operated equipment.

H EATER

EL34

C A PACITAN C ES

Cou t
Ci n

Ca - gl

Cgl-h

Cll - k

6.3
1.5

8.4
15.2

<1 .0
< 1.0
11

V
A

pF
pF
pF
pF
pF

CHARACT ERISTICS
Pe ntode con nection

Va 250 V
V~2 250 V
V":l 0 V

I" 100 mA
Igz 15 mA
Vg 1 -12.2 V
gm 11 mA/V
ra 15 kQ
fLg l -g2 11
Vg 1 max.
(lg 1 = + 0.3'LA) - 1.3 V

T ri o de connection
(gz conn ected to a)

Va
I"
Vg 1

gm
ra
1-'.

250
70

-1 5.5
11.5

910
10.5

-'+-

V
mA

V
mA/V

Q

)

OPERATING CONDITIONS AS SINGLE VALVE CLASS "A"
AMPLIFIER

Pentode conn ection

Va 250 300 V
Vg 2 250 300 V
Vg3 0 0 V
Rk 106 190 Q
R. 2.0 3.5 kQ
I. 100 83 mA
Ig 2 15 13 mA
Vin(r.m.s.) (PoUi = 50mW ) 500 450 mV
Vin(r. m .s. ) 8.0 8.2 V

*Pout 11 11 W
*Dtot 10 10 %

*?out and Dtot are measured at fixed bias and t herefore represen t t he powe r
output availab le du r ing t he reproduction of speech and music. W hen a
sustained s ine wave is applied to t he control-gr id t he bias across the
cathode resistor wi ll readjust itself as a result of t he increased anode
and screen-grid cur ren ts. This will result in a reduct ion in power ou tput
of approximately 10% .
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EL34 OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

maximum o ut put (scre en -gridDistributed load condit ions for
tappi ng at 20% of primary turns)

Vb
Rg 2 (per valve)
Rk (pe r valve)
Ra- a
la (o )

Ig 2(0 )

V In (gl -gl) r. m .s ,

Pout
D tot
la (m a x. gig .)

Ig2(m a x . gig .)

450
1.0

500
7.0

2 x 55
2 x 9.0

55.2
40
4.5

2 x74
2 x 9.0

V
kO
n

kO
mA-<,­
mA-<,-

V
W
%

mA
mA

)

V
kO
n

kO
mA
mA

V
W
%

mA
mA

430
1.0

470
6.0

2 x 62.5
2 x 10

50
34

2.5
2 x 70
2 x14

Distributed load conditions for minimum distortion (with screen­
grid tapping at 43% of primary turns)

v; 430
Rg 2 (per valve) 1.0
Rk (pe r valve) 470
Ra- a 6.0
la (u) 2 x 62.5
Ig2 (0 ) 2 x 10
V ln(g l - g l )r .m .s . 35
Pou t 20
Dtot 0.35
la (max. s lg. ) 2 X 65
Ig2(ma x . slg.) 2 X 10.2

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Fixed bias

Vb
Vg3

*Rg2
Vg1

Ra - a
'.(0 )

Ig 2(0 )

V in (gl - g l )r . m .s .
Pout
Dtot
I. (ma x . s lg. )

Ig2 (m ax . si g.)

375
o

600
- 33

3.5
2 x 30
2 x 4.7

46.7
48

2.8
2 x1 07.5

2 x 23.5

400 V
o V

800 0
-36 V

3.5 kO
2 x 30 mA
2 x 4.5 mA

50 V
54 W
1.6 %

2 x11 0.s mA
2 x23 mA

*Screen-grid resistor common to both valves.
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OUTPUT PENTODE EL34

Cathode bias

)

VI)

vga

*Rg 2

Rk (per valve)
Ra- a

I,, ( u )

Ig2 (o )

V i n (gl-g l }r . m .s .

Pu u t

D tut

la{ma x . s ig.)

Ig2 (m a x . s i g .)

375
o
0.47

260
3.5

2 x 75
2 x 12.5

40
35
1.7

2 x 94
2 x 19.5

450
o
1.0

465
6.5

2 x 60
2 x 10

54
40

5.1
2 x 71.5
2 x 22

V
V

kn
n

ki2
rnA
rnA

V
W

%
rnA
rnA

*Screen-gr id resisto r common to both valves.

O PERA T ING C O NDITI O N S FOR TWO VALVES IN PUSH-PU L L

Triode co nn ecti on (g2 conn ected to a, ga to k) wit h separate cathode
bias resistors.

430 V
400 V

0 V
440 n

5.0 kn
2 x70 rnA

48 V
19 W

1.8 o ·
/0

2 x 75 rnA

430 V
400 V

0 V
440 n
10 1<£1

2 x70 rnA
48 V
14 W

0.4 %
2 x 73 rnA

With Rk unbypassed

Vb
Va
Vg 3

Rk (pe r valve)
Ra- a

la (o)

V i n (g l - g l )r. m . !=i .

Pout

D tot

la (Ula x . s ig. )

With Rk bypassed

Vb
Va
Vga

Rk (per valve)
Ra- a

larD)

Yjll (g l - g l )r . m .s .

Pout

D tot

la (max . s ig. )

)
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EL34 OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

WITH CONTINUOUS SINE WAVE DRIVE

Fixed bias

Vb
Vg3

Rg2

Vg 1

Ra- a

la (u )

Ig2(u )

V i n (g l - g l )r . m .s .

Pout

D'ot
lalmax. sig.)

Ig2(max. sig.)

375

o
1.0

-32

3.5

2 x 30

2 x 4.4

45

42

3.0

2 x 98

2 x 19

400

o
1.5

- 35.5

3.5

2 x 30

2 x 4.4

50

51

1.8

2 x 106

2 x 21

v
V

kQ

V
kQ

mA

mA

V
W

%
mA

mA

)

Cath o d e b ias

Any of th e cathod e bias con dit ions publ ished in t his data sheet are

suitable fo r co ntinuo us sine wa ve dr ive.

D ESIGN CENTRE RATIN G S

Va(b) max. 2.0 kV

v«max . 800 V )
pa max. 25 W

Vg2(b) max. 800 V

Vg2 max. 500 V

Pg2 max. 8.0 W

Ik max. 150 IT' A

Rgl- k max . 500 kQ

VIl - k max. 100 V

RIl - k max. 20 kQ

Triode connected

v« max. 600 V

pa+g2 max. (Va = 500V) 30 W

pa+g2 max. (Va = 600V) 15 W
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OUTPUT PENTODE

33-3
m a x

El34

a

g2 gl
x

a NC 0 x

g 3
E 0

g2 co E
g l Ol

h h

l
£!

g3 k

kh h Octal Base

A ll d imensi ons i n mm
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OUTPUT PENTODE EL34
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I
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300,
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200II
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I fl
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I J II
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I
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100
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lJ' II-' ir ~l*I....
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El34 OUTPUT PENTODE
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OUTPUT PENTODE EL34
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EL34 OUTPUT PENTODE
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O UT PUT PENTODE EL34
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EL34 OUTPUT PENTODE
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OUTPUT PENTODE EL34
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EL34 OUTPUT PENTODE
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OUTPUT PENTODE EL34

g; -
H _

~ H--+-I-I--+-I-+- ~ - - r-+--J- t-+-+-I-I-++-+--J- -~ t + + - j---+--t- H IE
~ ~~ h ~ ~ J

f-+-I-t-t-t-+-t-l - +- .} --t\+-\-+-H-I-+-1H-+-+-+-1-+-+-H-t-ttt--H-+ -

H--t-+-+-t-H-+-+-+-+-+-+-\---t\-i-++-H--t-+-+-J--+-+-J--+H-+--IH-++-H;j'
1\

H--J-H--+--1-++-+-+-H -f-H \-'iH--+-I-I-+-1-1--t-t-t--HI-

\

H--I-t-t-+-+-+-+-+-t-t-+-t-l--H-+\t-H--I-t-t-l-t-t-+-H-t-H-I-+-Jjg

"""-J
W

<l:
E
o ~ c:

> ~ ~ 0 ~ H--J-H--t-+-+-t-1w -+-+-+-++-t-++-tH--\-H -J--HI
~ N '" iii 0, H--J-H--t-+-+-J--t\\-+-+-+-++-t-++-tH-+-H-J--H I
C')!!..... I II II
II g I:" N 9 H-+-f-+--j-H --I-H,\f-+-t-l--H-I--\-
~ ~ ~ cr:.

01
~ H--J-H--t-+-+-J--H \\-+-+-++-t-+-hH--\--iHI+-HI

H--+-h,-,,-,-+-+-++-+-++-J-++-i-l\M--+-+-J--+-+-J--+H-+--I---t*+-H~

\\
H--+-+-+-J--H-+-+-+-+-+-+-+--1- -j -++-1H-+-+-+-I-+-+-I-\-+-+-+ +-I-I1

I I I

)
f- - t-t-+--+--t--t- t-+-+--t--t -t--t-t---t-++-+--~++-+-1H--\--h-

\i~--i
I I

o

o
- t-++-f-+-H-+-+- f-f -l-+-H- t-++++-HH---Pt-+i"o.t-+-1--+11

oo
'"
o
<D

oo
N

o

"

o
Q

o
N

o

o

o

PERFORMANCE OF TW O EL34 IN PUSH-PUL L W ITH FIXED BIAS
Vb = 37SV

JANUARY 1960 (1) Page C9



EL34 O UTPUT PENTODE
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OUTPUT PENTODE EL34
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EL34 OUTPUT PENTODE
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OUTPUT PENTODE El34
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EL34 OUTPUT PENTODE
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OUTPUT PENTODE

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

EL37

HEATER

Vb 6.3 V
Ib 1.4 A

CAPACITANCES

Cout 9.0 pF
ein 17.5 pF
Ca_ gl 1.0 pF

)
OPERATING CONDITIONS AS PENTODE

Va 250 V
Vg 2 250 V
VgI -13.5 V
la 100 rnA
Ig 2 13.5 rnA
Rk 120 0
gm 11 rnAjV
ra 13.5 k O
!J.gI-K2 10
Ra 2.5 k O
Vln ,r.m.••) (Paul = 50mW) 0.45 V
Pout (Dial = 10%) 10.5 W
Vln (r.m.s. , (start of IgI ) 10.8 V
Dial (start of Ig I) 13.5 %
Pout (start of Ig I ) 11.5 W

OPERATING CONDITIONS - TWO VA LV ES IN PUSH-PULL
(Se lf Bias)

Va 250 325 V
Vg 2 250 325 V
la(OI 2 x 59 2 x77 mA
la (max. sig. ) 2x68 2x90 mA
Ig 210 1 2 x7.5 2 x 9.75 mA
Ig 2 (max. sig .) 2x18 2x30 mA
Rk 130 130 0
Ra_a 4. 0 4.0 kO
Paul 20 35 W
VITI {~l-gl) (r.m.s .) 29 43 V
D tot 2.25 4.4 %

ISSUE 4 EL37 1155-1



EL37 OUTPU T PENTODE

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

power triode push-pull output stage.

OPERATING CONDITIONS - TWO VALVES IN PUSH.PULL
(Fixed Bias)

Va
Vg 2

1' 101
I. (max. sig.)
Ig. IOI
Ig. (max. sig.)
Vg1
Ra_ a
Pout
V tn (gLgl) (r.m.B.)
D tot

350
350

· 2 x 40
2 x 118

2x 5
2 x29
-31

3.25
46
43.4

2.8

400
400

2 x50
2 x138

2 x6
2 x36
-36

3.25
69
49
2.5

V
V

rnA
rnA
rnA
rnA

V
klJ
W
W
%

OPERATING CONDITIONS AS SINGLE V ALVE, TRIODE
CONNECTED

(Grid 2 connec t ed to anode by 100 IJ resistor)

Va 300 400 V
I- SO 37.5 rnA
Vgl - 26 - 39 V
gm 6.5 4.5 mA/V
fJ. 9.0 9.0
ra 1.4 2.0 k lJ

OPERATING CONDITI O N S AS PUSH-PULL PA IR .
TR IODE C ONNECTED (Sel f Bias)

Vb 350 435 V
V_ 320 400 V

)I_H.IOl 2x 56 2x70 rnA
I-H. (max. sig.) 2x64 2x80 rnA
paH . 2x18 2 x28 W
Rk 245 245 IJ
Ra_a 4.0 4.0 k IJ
Vin (r.m . s. ) 2x 21.5 2 x27.2 V
Pout 12.5 20.6 W
D tot 4.1 4.3 %

LIMITI N G VALUES PENTODE CONNECTED

Va(b) max. 800 V
Va max. 400 V
Vg 2(b) max. 800 V
Vg • max. 400 V
Vg1 max. (Ig1 = + 0.3fJ.A) - 1.3 V
Vh _ k max. 75 V
Rh_ k max. 5.0 kIJ )

I@IISSUE 4 EL37 1155-2



OUTPUT PENTODE

2S-watt pentode, particularly suitable for use in push-pull
combination for outputs up to 69W, or as drivers for large
power triode push-pull output stage.

EL37

R g1_ k max. 500 kn
(cat hode bias )

R gl_k max . 100 k n
(fixed bias)

pa max. 25 W
Pu max . 6.0 W
Ik max . 200 mA

LIMITING VALUES - TRIODE CONNECTED
(NORMAL APPLICATIONS)

Ya U 2 max . -400 Y
pa+K. max . 28 W

)

LIMITING VALUES - TRIODE CONNECTED (IN CATHODE·
CO UPLED PUSH-PULL DRIVER STAGE FO R LARGE POWER
TRIODES)

YaH 2 max .
pa+82 max .

500
12.5

Y
W



EL37 OUTPUT PEN T O DE

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

power triode push-pull output stage.
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O UTPUT PENTODE

2S-watt pentode, particularly suitable for use in push-pull
combination for outputs up to 69W , or as drivers for large
power triode push-pull output stage.
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EL37 OUTPUT PENTODE

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

power triode push-pull output stage.

)

ttl --
>Z-

0
0
at

0
0
10

0 )
R

0g

8
<l')

0
0
<f

0

)0
II)

~

0
~

0o
o
C\I

oo
'¢

o
o
<l')

r-,

'"..J
LoJ

>
> > > ~ > > ' ~ 0<l')
<l') 0 <l')

~ C\I 0 ,
"l '¢

I I T I
II)

I ,
I

>
~ 8

<f

t ;;

>
0

"
>~

~

AN ODE CU RRENT PLOTTED AGAINST ANODE VOLTAGE FOR
SCREE N-GRID VOLT AGE OF 400V )

ISSUE -4 EL37 157-6



OUTPUT PENTODE

25-watt pentode, particularly suitable for use in push-pull
combination for outputs up to 69W, or as drivers for large
power triode push-pull output stage.
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EL37
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OUTP UT PENTODE

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

power triode push-pulloutput stage.
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OUTPUT PENTODE

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

El37
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El37 OUTPUT PENTODE

2S-watt pentode, particularly suitable for use in push-pull
combination for outputs up to 69W. or as drivers for Jarge

power triode push-pull output stage.
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OUTPUT PENTODE

2S-watt pentode, particularly suitable for use in push-pull
combination for outputs up to 69W, or as drivers for large
power triode push-pulloutput stage.

EL37
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EL37 OUTPUT PEN TODE

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

power triode push-pull output stage.

)
EL 37mA

250

2.00

15 0

D%
100 5

4
3

50
2.
I

10 20 30 40 5 0

50
40
30
2.0

10

60 Wout;n WQtts

)

DISTO RTION AND INPUT VOLTAGE PLOTTED AGAINST OUTPUT POWER
FOR PUSH-PULL OPERATION WITH FIXED BIAS AT Va = Vg2=400V
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OUTPUT PENTODE

Output pentode primarily intended (or use as line
time base output valve in A.C. television receivers.

H EAT ER

EL38

CA PACITANCES

CHARACTERISTICS

Vh 6.3 V
Ih 1.4 A

Cln 18 fLfLF
Cout 8.0 fLfL F+-
c. _gl < 1.2 fL fL F

V. 275 V
Vg2 275 V
I. 91 rnA
Ig2 11 mA
VgI -9 V
g m 14 mA/V
fLgI-g2 16.5
r. 20 kO

OPERATION AS LINE OUTPUT PENTODE

C ircu it Design
To allow for va lve spread and for dete rioration du ri ng life t he line
o ut put stag e sho uld be de signed a ro und t he following valu es :-

~ ~ V
Vgo 275 V
I. 150 rnA

For t he average new va lve t he fo llowing figures w ill a pply:-
V. 90 V
~2 V 5 V
~ ~ V
la 225 mA

Typical Circuit (See circui t on page 3)
Vb 300 V

For EL38 la 64 mA
Ig2 18 rnA
Rk 1 20 0

For EBC33 I. 0.8 rnA
N .B.-Above fig ures measured under synchronised cond it ions.

LIMITING VALUES
Va (b) max.
v; max .
Va (p k ) max.
Vg2 (bl max.
Vg2 max.
Pa max.
Pg2 max.
Ik max.
VgI max. (lg1= + 0.3 fLA)
Rg1_k max . (P. < 25W )
R gl_ k max. (Pa < 9 W )
Vh_ k max .
Rh_ k max .

1.2
800

8
800
400

25
8

200
- 1.3
500
80 0
100

20

kV
V

kV
V
V

W
W

mA
V

k O
kO

V
kO

ISSUE 3 EL38 1057·1



EL38 OUTPUT PENTODE

Output pentode primarily intended for use as line
time base output valve in A.C. television receivers.

CIRCUIT VALUES (see circuit on page 3)

Resistors Value Wattage Tolerance

R, 47 kn tw 20%
R2 330 kn tW 10%
R3 50 kn 1W Potentiometer
R1 680 n tW 10%
s, 820 kn tW 20%
R. 120 n 1 W 20%
R1 500 o 4W Potentiometer
Rs 2.2k n tW 20%
R. 2.5 k n 4W Potentiometer
R,O 2.7 k n 4W 20%
Ru 100 n tw 20%

Capacitors Value Tolerance Wkg. Voltage
)

C, 0.1 iLF 20% 350 V
C. 0.0022 iLF 20% 350 V
C3 0.01 iLF 10% 350 V
C. 0.001 iLF 10% 350 V
Cs 0.004-0.00 6 iLF 500 V

Transformers

T1 Ratio 1 : 3 (step-up into grid circuit)
T2 Ratio 4 : 1 pr imary inductance -1::1 H

Deflector Coils
Resistance
Inductance

3 n
6.5 mH

)

To provide full scan for 9" pict ur e tube '(V••= 7kY) with pe ak t o
peak curr ent swing of 500 mAo

N otes
(i) Synchronising pulses may be applied negat ively to t he an ode or

positiv ely to t he grid of t he EBC33.
(ii) The decoupling components (R, C,) in t he anode circuit of the

EBC33 are necessary only if there is r ipple on t he H.T. lin e.
(iii) All poten t iomet er s sho uld be linear components to provide

smooth control. )

ISSUE 3 EL38 1057·2



OUTPUT PENTODE

Output pentode primarily intended for use as line
time base output valve in A.C. television receivers.

EL38
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EL3S OUTPUT PENTODE

Output pentode primarily intended for use as line
time base output valve in A. C. television receivers.
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OUTPUT PENTODE

Output pentode rated for 9W anode dissipation, primarily
intended for use in A.C. mains operated equipment.

H EATE R

EL41

MOUNTING POSITION

CA PACIT A N C ES

Any

6.3
0.7

V
A

Cou t

Cl n

CU,_gl

Cgl _ h

CHARACTERISTICS
Va
Vg 2

la
Ig 2

VgI

gm
'a
!J.gl-g2

7.8 pF
10.2 pF

< 1.0 pF
< 0.15 pF

250 V
250 V

36 rnA
5.2 mA

-7 V
10 mA jV
40 kn
22

250
250
-7

170
36

5.2
7
0.32
4.2
3.7
4.5
4.0

11.5

)

OPERATING CONDITIONS AS SINGLE VALVE CLASS " A"
AMPLIFI ER

Pentode con nectio n
Va
Vg 2

VgI
Rk

la
Ig 2

Ra
Vln rr-m .a. r (Poul= 50rnW )
Pout (Otot=10%)
Vln (r.m .s . ) (010t = 10% )
Pout (»=50% )
Vln (r.m.s.) (Poul= 4.5W)
0 101 (Pout =4.5W)

V
V
V
o

rnA
rnA
kn

V
W
V

W
V

%

OPERATING CON DITIONS AS SI NG LE VA LVE CLASS " A "
AMPLIF IER

Trio de connectio n (g2 connected to a)

Va 250 V
Rk 2 50 n
Ra 3.5 k n
la 33 rnA
Pout 1.55 W
Vln (r. m .s.) 6 V

~ 8 %

ISSUE 2 EL41 1155·1



El41 OUTPU T PEN TO DE

Output pentode rated for 9W anode dissipation, primarily
intended for use in A.C. mains operated equipment.

)

OPERATI NG C ONDITIONS FOR TWO VALVES IN PUSH-PULL

Pentode connection

V.
Vg Z

1' (0 )

I. (max. sig .)
I g z (o)

Ig• (max. sig.)
RkR._.
Paul
Y in /g_ gj {r. m.s . }
DIal

250
250

2 x25
2 x30

2 x 3.5
2 x8
140

9
9

14
2.5

300
300

2 x30
2 x36

2 x4
2 x9.5
140

9
13
17

2.5

v
V

mA
mA
mA
mA

o
k O
W
V

0;:) )

OPERAT I NG C O N D IT IONS FO R TWO VALVES IN PUSH-PU LL

Triode connect ion (gz connected to a)

V.
I. (0)

RkR._.
POUl:.

Vi n (g_g ) (r . m .s .)

D Ia l

LI MITI NG VALUES

250
2 x 27.5

150
10

2.5
5.4
1

300
2 x 33

150
10

4
6.7
1

V
mA
n

k O
W
V

%

)

V. (b ) max.
v« max.
p. max.
Vg• ( b ) max.
Vg • max.
P g2 (zero sig.) max.
pg. (max . slg.) max.
Ik max.
Vg1 max. (lg1 = +0.3fLA)
Rg1_ k max.
Yh _ k max.
Rh _ k max.

550
300

9
550
300

1.4
3.3

55
-1 .3

1
50
20

V
V

W
V
V

W
W

mA
V

M O
V

kO

)
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OUTPUT PENTODE

Output pentode rated for 9W anode dissipation, primarily
intended for use in A.C. mains operated equipment.

a

El41

)

)

ISSUE 2

B8A BASE

20'5 mm.
ma x.
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EL41 OUTPUT PEN TODE

Output pentode rated (or 9W anode dissipation , primarily
intended (or use in A.C. mains operated equipment.

)
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OUTPUT PENTODE

Output pentode rated for 9W anode dissipation, primarily
intended for use in A.C. mains operated equipment.

El41

2 5

0 0

2S

50

I
mAl

7S

' 0 EL4 1 I..,
0

~VO=V92=250V

I
10 ---
192 ------ II

t>

)

)

~IO -5 o

) ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED
AGAINST CONTROL-GRID VOLTS
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EL41 OUTPUT PENTODE

Output pentode rated (or 9W anode dissipation , primarily
intended for use in A.C. mains operated equipment.

)

,.-. 0
~ 0

o~ C\I III 0
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0
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DRIVE VOLTAGE, SCREEN-GRID CURRENT AND TOTAL DISTORTION
PLOTTED AGAINST OUTPUT POWER FOR SINGLE VALVE

CLASS "A" AMPLIFIER

)
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OUTPUT PENTODE

Output pentode with an anode dissipation of6W, suitable
for use in cor radio receivers.

EL42

The limit ing values. charact e rist ics and audio performance of t he EL42 and EL85
are identi cal. The basing and dim ensions of t he EL42 are show n below.
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OUTPUT PENTODE

Output pentode suitoble for use in the line time base of tele­
vision receivers or as a series regulator valve in stabilised
power supply units.

EL81

HEATER

Vh 6.3 V

Ih 1.05 A

CAPACITANCES (measured wit hout exte rnal shie ld)

Pentode connected

Cl n 14.7 pF
Coul 6.0 pF
ca_ g1 < 0.8 pF
C. _ k < 0.1 pF
Cg1_ h < 0.2 pF

Triode connected

Cln 8.7 pF
Cout 11.4 pF
Ca-gl 6.6 pF

CHARACTERISTICS

Pentode connec ted

V. 250 V

Vg3 0 V
) ».. 250 V

VgI -38 .5 V

I. 32 mA

Ig , 2.4 rnA

gm 4.6 mA/V

r. 15 kn

!Lgl-gZ 5.1

Triode connec ted (g, connected to a, g3 connected to k)

V. 250 V

Vg1 - 38 V

I. 40 mA

gm 5.5 mA/V

r. 1.0 kn

IJ. 5.5

ISSUE 3 EL81 1157-1



EL81 OUTPUT PENTODE

Output pentade suitable for use in the line time base of tele­
vision receivers or as a series regulator valve in sta bilised

power supply units.

LIMITING VALUES

Va(b) max.
Va max.

*valPk) max.
pa max.
Vg2(b) max.
Vg2 max.
Pg2 max.
paH 2 max.
Ik max.
Vg1 max. (Ig[ = + 0.3fLA)
Rg1_ k max.
Vh _ k max.
Rh _ k max.
T b u 1b max .

550
300

7.0
8.0

550
300

4.5
10

180
- 1.3

500
100

20
185

V
V

kV
W
V
V

W
W

mA
V

kQ
V

kQ
°C

*Max. pu lse duration 18% of one cycle, wit h a maximum of 18fLS

22'2mm
ma x

k h

a

h

Q

.0.
h )(

h IC e )(

E 0
E

k IC E
92 E E

III E
91 92

r-..
N

L
<Xl

I C 93 UB9A Base

)

)
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OUTPUT PENTODE

Output pelltode rated for 12W anode dissipation, primarily
intended for use in a.c. mains operated equipment.

HEATER

CAPACITANCES

EL84

6.3 V
760 rnA

em
Cout
Ca_g l

Cgl _h

CHARACTERISTICS
Pentode connection

Va 250 V
Vg2 250 V
la 48 rnA
IR2 5.5 rnA
VR1 -7.3 V
gm 11.3 rnA/V
"a 38 kO
!J-gl-g2 19

10.8 pF
6.5 pF

< 500 rnp F
< 250 rnpF

+-
Triod e connection

(g2 connected to a)
v, 250 V
I, 34 Il)A
Vg1 -9.0 V
gm 10 rnA/V
r a 2.0 kO
t.t 19.5

OPERATING CONDITIONS AS SINGLE VALVE AMPLIFIER

Pentode connection

Va
Vg2

Ra
Vg1

la
Ig2

Vln(r.m.s.) (POUI = 50rnW)
Vln(r.m.s.) (D IOI = 10 %)
Po u l (DIOI = 10 %)
Da
D2

250
250

5.2
-7.3
48

5.5
300

4.3
5.7
9.5
2.0

250 V
250 V

4.5 kO
-7.3 V
48 rnA

5.5 rnA
300 rnV

4.4 V
5.7 W
8.0 %
5.0 %

Triode co nnectio n (g2 connected t o a)

V.
Ra
V gl

I. co)
Vjn(r.m.s.) (POUI = 50rnW)
V1n(r. m .s. )
POUI
D IOI

la{max. si g.)

250 V
3.5 kO

-9.0 V
34 rnA
1.0 V
6.0 V
1.5 W
6.0 %

39 rnA

JA NU A RY 1964 Pace Dl



EL84 OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PU LL

Pentod e connection

V a
Vg2
Rk (per valve )
Ra_a
la ce)
Ig2 (0 )

V ln lgl_gl ) r .m.s,
Pout
Dtot
la(max .si g . )

' g2(max .sig .)

250
250
270

8.0
2 x 31
, 2 x3.5

16
11

3.0
2 x 37.5
2 x 7.5

300 V
300 V
270 0

8.0 kO
2 x 36 rnA

2 x4.0 rnA
20 V
17 W

4.0 %
2 x46 rnA
2 x 11 rnA

Distributed load conditions fo r maximum
t a pping at 20% of primary turns)

v; 300
Vg2 300
Rk (per valve ) 390+47
Ra_a 6.0
Ik (o) 2x 28
V1n(gl _g l)r .m.s. 17
Pout 14.4
Dtot 0.85
Ik (m ax. , ig. ) 2 x 55

output (sc reen-gr id

300 V
300 V
270 0

8.0 kO
2 x40 rnA

18.3 V
15.4 W
1.1 7 %

2 x 48.5 rnA

Dis t ributed load cond itions fo r minimum
tappi ng at 43 % of primary turns)

V a 300
Vg2 300
Rk (pe r valve) 390+47
Ra_ a 6.0
Ik IO) 2 x 28
V 1n (gl_ gl )r .m .s . 16.8
Pout 10.1
Dtot 0.72
Ik (max .s lg . ) 2 x 47

Triode co nnect io n (g2 connected to a)

v, 250
Rk (pe r valve ) 560
Ra_a 10
la (o) 2 x 20
Vin cgl _gl lr .m .s . 16.5
Pout 3.4
Dtot 2.5
la (max .sig . ) 2 x 21.5

di stortion (screen-gr id

300 V
300 V
270 0

8.0 kO
2 x 40 rnA

16 V
11 W
0.7 %

2 x45 rnA

300 V
560 0

10 kO
2 x24 rnA

20 V
5.2 W
2.5 %

2 x26 rnA

JAN U A RY 1964 Pale 0 2



OUTPUT PENTODE EL84 '

250 V
250 V

3.9 (±10 %) kn
130 n

4. 5 kn
44 mA

5.2 mA
4 .65 V
5.6 W

13 .9 %
42 mA
8.4 mA
1 .8 W

250
250

4.7(±1 0 %)
130

5.25
44

5.1
4.4
5.4

12.5
40

8.6
1.8

OPERATING CONDITIONS W ITH CONTI NUOUS SiNE WAVE
DRIVE

Single valve

Va
V g21b l

*Rg2

R1<
Ra
la lo)

Ig2101

V l ulr.m .s . )
Pou t

D ' ot
IUlm ax. si g. )

Ig2Imax .sig . )

P g2

*Deco upled by 81l-F capacitor.

)

Two valves in push-pu ll

Va
V g211JI

*Rg2
R j< (per valve)
Ra _ a

la lo l
IK2 (u )

V ill {l{ l~gl )r .lIl . s.
Pou t
D iu!
la (l Uux .s i g . )

Ig2(Illa.x . s i g . )

P g2

*Scree n-gr id re sist o r common to both valves.

300 V
300 V

1 .8(± 10 %) kn
270 n

8.0 kn
2 x35 mA

2 x4.0 mA
17 .4 V
15 W

3.4 %
2 x42 mA

2 x7.0 mA
1 .93 W

LIMITING VALUES

V a l lJ) max.
v« max.
pa max.
Vg211J) max .
Vg2 max.
P~2 max.
Ik max.
-V~ max .
R~ l _k max.
Vh _ k max.
R h _ l< max.

550
300
12

550
300

2 .0
65

100
300
100
20

V
V

W
V
V

W
mA

V
kr1

V
kr1
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EL84 OUTPUT PENTODE

)

12 834 1

~2~ 2 mm )max

a rh

x x
0 0

k,93 a E E
92 E E

91 E E
Ie ;: CXl

to-

L_ I
)k,93 h h B9A Bose ~
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OUTPUT PENTODE EL84

)

)

I I E L84 6895 r, 1929m I I (mA) (mA )
(mA /V) I

I ca
vo = V9 2 = 250 V

I (k n)

I

I

I I
I I

20 I 200 40
I
t

i

ro I I t
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I I t

I
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I I
I t

15 ! t 150 30
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I I
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I
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I
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A NODE AND SCREEN-GRID CURR ENTS, MUTUA L CONDUCTANCE A N D

ANODE IMPEDANCE PLOTTED AGAIN ST CON TRO L-GRID VO LTAGE
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EL84 O UTPUT PENTODE
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EL84 OUTPUT PENTODE
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OUTPUT PENTODE EL84
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PERFORMANCE OF TWO EL84 IN PUSH-PULL W ITH DISTRIBUTED LOAD
CON DITION S. SCREEN-GRID TA PPING AT 20% OF PRIMARY TUR N S.
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OUTPUT PENTODE EL84
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OUTPUT PENTODE

Output pentode roted for 6W anode dissipation intended for
use in mobile equipment as a r.f. amplifier at frequencies
up (0 120Mcls or as on a.f. output valve.

L8S

H EATER
Vh 6.3 V
r, 200 mA

CAPACITANCES
ca_g1 < 0 .2 pF
Cl n 4 .3 pF
COllt 5.1 pF

CHARACTERISTICS

V_ 200 225 250 V
VS2 200 225 250 V
I- 22.5 26 24 mA
IS2 3.6 4.1 4.1 rnA
VS1 - 9.4 - 10.8 -13. 5 V
gm 3.2 3.2 3.1 mA jV
ra 90 90 100 kn
(J.Sl-S2 11 11 11

OPERATING CONDITIONS AS SINGLE VALVE C LASS u A "

AMPLIFI ER

Va 200 225 250 V
VS2 200 225 250 V
Rk 360 360 470 n
VS1 -9.4 - 10.8 -1 3.5 V
I- 22 .5 26 24 rnA
IS2 3.6 4.1 4.1 mA
R_ 9.0 9 .0 11 kn
V tn(r.m .s. )

(P out = 50mW) 800 800 700 mY
Paul 2.0 2.6 2.55 W
V i ner.m.s .) 6.4 7.2 7.5 Y
0 10 1 10 10 10 %

OPERATING CONDITIONS FOR TWO VALVES IN CLASS ~ ~AB "

PU SH -PU LL (Cat hode bias)

V_ 200 250 V
VS2 200 250 V
1_ (0 ) 2 x16 2 >< 20 rnA
la (max. sig.) 2 x 17.5 2 x 22.1 mA
IS2( 0 ) 2 x2.9 2 >< 3.3 mA
IS2 (max . sig.) 2 x 4.4 2 X7. 1 rnA

*Rk 310 310 n
R. _. 12 12 kn
Pout 4.0 6.8 W
V 1n(gl _ gu r.m.s . 19 24.4 V
D lot 4.5 5.4 %

*Com mo n cath ode bias res ist or.

ISSUE 2 EL85 5S6-1



EL8S O UTPUT PENTODE

Output pentode rated for 6W anode dissipation intended for
use in mobile equipment as a r.f. amplifier at frequencies

up to 120Mcls or as an a.f. output valve.

OPERATING CONDITIONS FOR TWO VALVES IN CLA SS u Rn
PUSH·PULL (Fixed bias)

Va 200 250 V
Vg• 200 250 V
v; - 17.5 - 23 V
1' (0 ) 2 x5.0 2 x 5.0 rnA
la (max. sig.) 2 x1 5 2 x1 9 rnA
Ig. (o) 2 x O.8 2 xO.9 rnA
Ig• (max. sig. ) 2 x 5.0 2 x 7.3 rnA
Ra_a 16 16 kG
Pout 3.9 6.8 W
V lncgl _ n lr .m .s . 24.4 32 V
Dtot 3.5 4.3 %

Pout and Dtot are meas ured w ith fixed bias and th erefo re represent
t he power ou tpu t avai lable dur ing t he re prod uct ion of speech and
music. When a sustained sine wave is applied t o th e co ntro l-grid t he
bias across the cathod e resist o r wil l re adj ust itse lf as a resu lt of t he
increased anode and sc reen-gri d cu rren ts . Th is wi ll resu lt in
approximate ly 10% reduc t ion in powe r o ut put .

)

R.F. OPERATING CONDITIONS FOR SINGLE VALVE, CLASS He"
R.F. am plifier

f 50 100 Mc/s
Va 300 300 V
Vg • 175 175 V
Vg, - 30 - 30 V
la 19.8 20.2 rnA
Ig 2 4.1 3.9 rnA
Ig1 1.1 0.9 rnA
P!Oad 3.8 3.1 W
·~l o.d 64 51 %

Frequen cy doubler )
fout 50 100 Mc/s
v. 300 300 V
v.. 175 175 V
Vg J - 60 -60 V
fa 19.8 20.3 mA
Ig• 3.7 3.5 rnA
Ig1 1.5 1.2 rnA
P10ad 2.7 2.0 W
1jload 45 33 %

Freque ncy t reb le r
fout 50 100 Mc/s
Va 300 300 V
v.. 175 175 V
Vg1 - 100 -100 V
la 19.6 20 rnA
Ig • 3.6 3.4 rnA
Ig1 1.8 1.6 rnA
Ptoad 2.1 1.7 W
·~Jo.d 36 28 %

I@IISSUE 2 EL85 556-2



OUTPUT PENTODE

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

EL8S

LIMITING VALUES

)

VaIn) max.
Va max.
pa max.
Vg 2( b ) max.
Vg 2 max.
P g 2 max. (zero sig .)
P g 2 max. (max . sig. speech and musi c)

- Vg1 max.
- Vg l( p k ) max.

Vg1 max. (lg1= + 0.3[lA)
Ik max. (a.f. o pe ration )
Ik max. (d. operation)
Rg1_ k max .
Vh_ k max.
Rh _ k max.

550 V
300 V

6.0 W
550 V
300 V

1.0 W
2.0 W

100 V
250 V
- 1.3 V
35 mA
25 mA

2.0 MO
100 V

20 kO

E
E )(

ro~

rf
22 2 mm

max

I

EE X
0°

I.~J
a

B9A Bose

9' 92

'9' 93
--.0--92

a

k h

93 - -'-­
91

)

FOR R.F. APPLICATIONS IT IS RECOMMEN DED THAT PINS 1 AN D 2 SHO ULD

BE STRAPPED TOGETHER AND PINS 6 AN D 8 BE CO NNECTED SEPARAT ELY

TO TH E CHASSIS

ISSUE 2 EL85 158-3



EL8S OUTPUT PENTODE

Output pentode rated for 6W anode dissipation intended for
use in mobile equipment as 0 r.f. amplifier at frequencies

up to 120Mcjs or as an a.f. output valve.

2753 EL85 I I I I
I I I (mA)

I I I I I
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1,..0- I-H 2
I 0

V,I (v) - 30 -20 -10 0

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CO NTROL­
GRID VOLTAGE

)

)

\
)
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OUTPUT PENTODE

Low impedance output pentode suitable for
use in single-ended push-pull output stages
and series regulators.

HEATER

EL86

6.3
760

V
mA

CAPACITANCES (measured wit hout an external shield)
Cin

Cou t

Ca - g l

Ch - g l

13 pF
6.8 pF

< 600 mpF
< 250 mpF

)

)

CHARACTERISTICS
Pentode connection

V a

Vg2
Vg1

la
Ig 2

gm
flgl - g2

ra

Vg1 max.

T ri ode connection (g2 con nected to a)
V a

Vg1

la
gm
fl

ra

100
100
- 5.0
57

3
13

9
23

100
-5.0
60
14
9

645

170 V
170 V
-12.5 V

70 mA
3.5 mA

11 mAjV
8

26 kn

- 1.3 V

170 V
-12.5 V
74 mA
12 mAjV

8
665 n

OPERATING CONDITIONS AS SINGLE VALVE CLASS 'A'
AMPLI FI ER

V a (b)

Vg2(b )

Rk

Ra

Rg2 (un bypassed )
t,
Ig2 (o )

Vin(r .m. s .) (Paul = 50mW)
V in (r .m .s .)

Pout

DtOI

Ig2 (max. sig.)

200 V
200 V
215 n

2.5 kn
470 n

64 mA
3.2 mA

520 mV
7.0 V
5.3 W

10 %
11.4 mA

OCTOBER 1960 (I) Page 01



EL86 OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES I N SINGLE ENDED
PU SH - PU LL

-----r---~-----<> v••

~ )
Vb 300 V
n, 1.0 kO
Ib(o) 66 mA
Ib (max. sig.) 64 mA
V i n (r .m . s . ) 5.4 V
Pout 4.5 W
Dtot 9.3 %

OPERATING CONDITIONS FOR TWO VALVES IN CLASS 'AB'
PUSH-PU LL

Speech and music
Va- k 250 V
Vg2- k 200 V
Rk (per valve) 300 0
Ra- a 5.5 kO
la(o) 2x 50 mA
I. (max. sig .) 2x 55 mA )Ig2(0 ) 2 x 2.0 mA
Ig2 (max. sig .) 2 x 13 mA
V in(gl - gl )r .m ,s . 26 V
Pout 18.5 W
Dtot 4.5 %

Continuous sine wave drive
Va- e 190 220 250 V
Vg 2(b) 190 220 250 V
Rk (per valve) 220 270 390 0
Rg2 (common) 330 1000 1800 0
la(o) 2 x 61 2 x 59 2 x 51 mA
Ig2 (0 ) 2 x 2.8 2 x 2.7 2 x 2.4 mA
Ra-a 2.6 3.0 3.5 kO
Pout 13.3 15.7 17.4 W
Vin(gl- gl )r.m.s. 24 29 39 V
Dtot 2.3 3.3 4.2 %
Ia (max. s ig.) 2 x 69 2 x 69 2x 64 mA

)Ig2 (max. s ig.) 2 x1 0 2 x 9.7 2 x8.7 mA
Vin(gl- gl)r.m.s.

(Pout = 50mW) 930 920 960 mV

I@IOCTOBER 1960 (1) Page 02



OUTPUT PENTODE EL86

LIMITING VALUES

Va(b) max. 550 V

v« max. 250 V

Va+ g2 max. 250 V

p a max. 12 W

p a + g2 max. 13 W

Vg2(b) max. 550 V
Vg2 max. 250 V

P g2 max. 1.75 W

Ik max. 100 mA

R g1- k max. 500 kO

Vh - k max. 200 V
Rh- k max. 20 kO

128341

'I

a

h

x x
00 E

k,93 a E

92 E E
9, E E

Ie CD
r-- r-

L_ Uk)93 h h B9A Bast:

I4:f§id IOCTOBER 1960 (1) Page 03
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OUTPUT PENTODE

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

HEATER

CAPACITANCES

Cin

Cou t

Ca- j:{ l

C HARA CTE RISTI CS

Pentode connection

Va
Vg3
Vg2

I.
Ig2

Vg 1

gm
r.
!J.gl -g2

T rio de connect ion (g2 connected to a)

Va
I.
Vg 1

gm
f a,

IL

Unshielded
3.7
4.0

< 300

EL91

6.3 V
200 mA

Shielded
3.8 pF
6.5 pF

< 300 mpf

250 V
0 V

250 V
16 mA

2.3 mA
-13 .5 V

2.5 mA jV
130 kQ

12

250 V
18.3 mA

-13.5 V
2.7 mA /V
4.3 kn

12

OPERATING CONDITIONS AS SINGLE VALVE AMPLI FIER

Pentode connection

MAY 1962

Va- k

Vg 2( }»)-k

Rg 2

Rk
Ra

lal " l
Ig2(o }

V i Il11'. 0II. , . ) (P""l = 50mW)
V i ll ( r .Ill. ~ . )

Pont
D to t
Ig 2(max . s ig .)

250 V
250 V
470 Il
700 Il

18 kll
16 mA

2.3 mA
820 mV

5.8 V
1.7 W

10 "
6.3 m'A

Page 01



EL91 OUTPUT PENTODE

OPE RATI NG C O N DIT IONS FOR 2 VALVES IN PUSH-PULL

Pentode connection

Cathode bias

V " - k 250 V

V g2 - k 250 V

Rk (per valve) 820 n
Ra- " 15 Id l

1,, (<) ) 2 x 14.5 mA

1 ~2 ( <) ) 2x 2.0 mA

Vi n (g l - gl ) I' . IIl . s . (Pout = 50mW ) 1.8 V

V jn(gl - gl) f ,m . s . 19.8 V

Pont 5.8 W

Dtot 2.5 %
la (m a x . sig.) 2 X 21.5 mA

Ig 2 ( m ux . s ig .) 2 x 5.0 mA

Fixed bias

V " - k 250 V

V g2- k 250 V

V g 1 -16 V

Ra- " 15 kn
la(u) 2 x10 mA

)Ig 2(u) 2 X 1.4 mA

V iu (g l - g l ) r . lIl .s . (Puu t = 50mW) 2.1 V

Vj ll (v;l - :r l ) t' , m .s . 21.5 V

Pout 5.6 W

D lu t 1.7 o f
, 0

la (nm ;.,:: . ," i ~ . ) 2 x 19.5 mA

19: 2 (m a x . si p;.) 2 x 4.7 mA

Pout an d Dtot are measured at fixed bias and t herefore represent th e power
o ut put avai lable du ring the reprod uct ion of speech and music. W hen a
sustained sine wave is applied to the co ntro l grid . t he bias across the
cathode resistor w ill re -adjust itse lf as a resu lt of the increased anode and
screen-gr id currents. This will re su lt in app rox imate ly 10 ';;, reduction in
pow er output. )

MAY 1962 Page 02



OUTPUT PENTODE EL91

OPERATING CONDITIONS AS R.F. AMPLIFIER

f 50 100 Mc!s
Va 250 250 V
Vg2( lJ ) 250 250 V

R . 2 33 33 kn
Vg1 -14 -14 V

R . l - k 10 12 kD
R k 470 470 n
I" 16.6 16.8 rnA
1. 2 2.9 2.8 rnA
Ig1 500 400 !1A
P10ad 2.4 1.85 W

'1J loart 59 44 oz
/ 0

OPERATING CONDITIONS AS FREQUENCY DOUBLER

~m ~ 100
v, 250 250
Vg 2lb) 250 250
Rg2 33 33
V gl -40 -40
R.l~ 27 27
Rk 470 470
r, 16 16.3
1. 2 2.8 2.6
I. I 1.2 1.1
Ploa d 1.6 1.3
',<Ioa d 41 32

Mcls
V
V

kn
V

kO
n

rnA
rnA
rnA
W
0 '
j O

OPERATING CONDITIONS AS

foul

Va
Vg2( lJ)

R~:!

Vg 1

Rg l - k

Rk

101

1. 2

Ig I

P'oad
"'1luad

FREQUENCY TREBLER

50 100
250 250
250 250

33 39
-75 -75
39 39

470 470
15 16

2.6 2.3
1.7 1,7
1.25 1.0

32 25

Mcjs
V

V

kO
V

kO
o

rnA
rnA
rnA
W
0 "

.."
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EL91 OUTPUT PENTODE

DESIGN CENTRE RATINGS

Va(l» ) max. 550 V
Va max. 250 V
pa max. 4.0 W
paH 2 max. 4.5 W
Vg 2(b ) max. 550 V
Vg2 max. 250 V
P g2 max. 600 mW

- Vg 1 max. 100 V
Ig l max. 3.0 mA
Ik max. 20 mA
Rg l - k max. 500 kQ

Vh - k max. 150 V

1283 d

[~~
)

.m"-f ll
Q

h
)(

0
a

0
00 E

E
92 k,93 o 0 NC E

111

9' o 0 r..
~

9 ' 92

)k,93 h h
B7G Bas~

I@IMAY 1962 Page 04



OUTPUT PENTODE EL91

)

9577 EL 91 10

(rnA)

v; =250V

10 0

80

, -

-"Y 6 0

c§j
II 'tJrv-,,'»

i

40
~)

tI~,'I

.'!?o/- t1
20I '

4
, 0° )
jI

0

Vg l (V) - 30 -20 -1 0 0

ANODE CURRENT PLOTTED AGAINST CONTROL-G RID VO LTAGE W ITH
SCREEN-GRID VO LTAGE AS PARAMETER
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EL91 OUTPUT PENTODE

M

~'"M
'"

0

>

>
0 > > > > > > >" (\J V \0 co a (\J v
>'" I I I I I r .,

I : I 0
tt'l

I (\J

I I

I i
I I .

0I
I I

0
(\J

I

, a
I

tt'l

I

I

, s
0. II

A'l'I Z a
"? o '"

a
'"H

I

;I \0
I

> I II
a I !a; LQ

I I I I a
...J II I I '" tt'l
W '"'" I H

>'" I

0

:;( 0 0 52 0
HE

C"l (\J

AN O DE AN D SCREEN-GRID CURRENTS PLOTTED AGAINST AN O DE
VOLTA GE WITH CONTROL-G RID VOLTAGE AS PARAMETER. Vg2 = 150V

)

)

)
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OUTPUT PENTODE EL9 1

I I EL9 1 I 9 3 22

I I
( m A )

i?
I

Vg(OV
Vg2-200 V

I

"~
z

,
I

I I I I
50 I I- 2V

I

40
I

I
I

4V-'
I

I

I

30 \ I - 6 V-I
\ ,

I
I -BV

20
I
I

I
I
I
I

-IOV
I

I
I

I
- 12V w.-

10
I

~ (Vg/-OV) I

- 14V

-16V
192 (Vql = 9V) , - IBV

I -20V0

0 100 200 300 v; (V)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGA I ST ANODE
VOLTAGE W ITH CO NT ROL-GRID VOLTAGE AS PARAMETER. Vg2 = 200V
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El91 OUTPUT PENTODE

)

N s
" ~'"

>
III
<b
I

0
0

> III
> III

> 0 M
2 N T
N T
II >.. 0
>'" > 0>

III I I

r'. 0
> 0
0 I 'l"
<b

> I
III

> 'r
0 I
M

> I

0;
III

0
--' > I 0
W 0 M

II

><r.

0
0
N

;;
t{)

~ 0. ~
1\ 0

~ \\ \1do
Po" 4'/11 ~~ ....

,..
I'.,....

0

H1 0 0 0 0
<0 '<t N

AN ODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VO LTAGE WITH CONTROL-GRID VOLTAG E AS PARAMETER. Vg2 = 250V

)

)
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OUTPUT PENTODE EL91

)

Co 9m E L 9 1
9580

I
Ikn) (mA/V)

I (rn A )

1 1 i Va=Vg2= 150V 1 I
1 I 1

I 1
, I
I

800 8 I 1 4 0
I

I

I 1 0 rt
1

Co
I i600 6 30I 1

I

I

s;

400 4 20

200 2
1

10

I"

1

0 0 0

Vs,(V) 30 20 10 0

ANODE AN D SCREEN-GRID CURREN TS, MUTUAL CONDUCTANCE AND
ANODE IMPEDAN CE PLOTTED AGAINST CONTROL-GRID VO LTAGE.

Va = V"2 = 150V
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EL91 OUTPUT PENTODE

ro 9 m 9 ~76 E L91
I

(Kill (m A/V) I ( rn A)

Va = Vg 2 ""200V

800 8 10 40

ro

60 0 6 30

0/ ' ,2

I

40 0 4
I

20
1

I
I I 1 1
1 1 1 1

1 I

I 1 I¥
I 1

200 2
I I 1

10
I 1 1

I I I-
I ,.'
1

I I
0 0 I I 0

V
91(

V) - 30 -20 - 10 0

)

)

ANODE AND SCREEN-GRID CURREN TS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAG E

V,,= V"2= 200V )
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OUTPUT PENTODE EL91

)

r, 9m -t-. H~ ~-~ E L 9 1
I I I --fIT I

(kil l (m A/V) I I ( rn A )

I __L I !
,

I I I Va = Vg 2 = 25 0V I ,

I I I I I I I

I I I I I I I
I I I I I

,

I I

+ Ir,
I

800 8
I + 8 0

- ~J:::

-- I I I ,

+ I T ,

j I
I -, I

..L +- - ! I t+- - - - -j -

~
I

I
- - - -

I I
--_._- - T - - - r I

600 6
, I , , -'1--·-

I
6 0

I

R=F
I III

I I n
, ,-\-I I -I ,

I , I __L - - 4- j--V -h ,

I I T
~- -'~ ft+ h- ~J

I I I
I , I+::>/' I

~ ; i
r

400 4
I IT' ofT '

4 0I L 4+ --W-l ' JF1!t-I - , I ~1 -+,-.-t- tEE'-r I- i l-
l I 4-i i

I /: :r++
~!J+f~ -I:::'t,I

20 0 2 '"
v i 2 0

,

" ' 'J
+=1=1+I I

I I

~V -l

J.- , .....
I

0 0 0

v ,,(V ) - 30 - 20 - \0 0

ANODE AND SCREEN-GRID CURR ENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL -GRID VOLTAGE.

Va = Vg2 = 250V
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EL91 O UTPUT PENT ODE

9 5 78 EL91 10

(mA)

Tr-lode con n acted

80

~ f-
I gL f-

f-
II

~<>I
60

~ I-

8J 40'"

::"L -
& -

~

20

,£1- -
-

"If

0
~ '-I .... ....

Vg 1 (V ) -30 -20 - 10 0

ANODE CURR ENT PLOTT ED AGA INST CONTROL-GRID VO LTAGE WITH
ANODE VO LTAGE AS PARAMETER, W HEN TRIOD E CONN ECTED

)

)
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OUTPUT PENTODE El91

)

'" ~<0

'" >0

I '1",
I

(' . a, a
I I 10

'1&
c\

'1z,. .....
,"',

I

'1 .....
0""

I'.. a
a
"<t

"'91....

"tl "IC?I,
~
u..

a; c ac .;....
--' 0

~ ....
a

w u M..
"tl
0 "t.·e
I- "II>....

~I

'10 ", I?.!! aa
'1 (\J

,

a
~

I

p..V;~
? "

9O'<>~

I a

o:? a a a a
H E <0 "<t (\J

ANODE CURRENT PLOTTED AG AINST AN ODE VOLTAGE WI TH CONTROL­
GRID VOLTAGE AS PARAM ETER, WHEN TRIODE CONN ECTED
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VIDEO OUTPUT PENTODE

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

HEATER

EL82 I

V"
h.

CAPACITANCES (measured w ithout an external sh ield)

6.3

750

V
mA

Co u t

Ca - g l

C" - k

C H A RA CT ERISTICS

[J.gI -g2

*Tbul b

250

o
200

-2.5

40

6.5

13

60

26

203

14 pF

5.0 pF

< 250 mpF

7.0 pF

250 V

0 V

250 V

- 4.5 V

40 mA

6.0 mA

11 mA/V

50 Id l

26

205 "C

*At 20°C ambient, in free ai r at normal atmospher ic pressure and w it ho ut
ex t e rnal screening can .

LIMITING VALUES

Va(b) max.

v; max.

pa max.

Vg2(b) max.

Vg 2 max.

P g 2 max .

Ik max.

Rg l - k ma x. (cathode bias)

Rg l - k max. (fixed bias)

Vh - k max.

Tl11l1b max.

550

275

12

550

275

2.5

60

220

100

90
250

V

V

W

V

V

W

mA

kfl
Id 2

V

"C

FEBRUARY 1960 (1) Page 01



EL82 I VIDEO OUTPUT PENTODE

)

)
a

h
h x

a
E x

k a LI)
a

g3
g2 a E

gl to LI)

gl g2 r'-

L
lD

Ie g3

~Jkh h B9A Base

Al l di men sion s in mm \
16 396 1 I
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VIDEO OUTPUT PENTODE

Video output pentode having a high mutual conductance.

HEATER

CAPACITANCES (unshielde d)

EL822

6.3 V
750 rnA

Cln

Cout

Ca-gl

CHARACTERISTICS

Pentode connection

12
6.0

<0.1

pF
pF
pF

V a

V. 3

V. 2

Vg1

la
1. 2

gm
fl..l-g2

r a

Tb u1b

250 250 250 V
0 0 0 V

150 200 250 V
-2.5 - 5.0 -7.0 V
40 37.5 42.5 rnA

5.0 4.8 4.8 rnA
13 12.2 12.5 rnA/V
23 23 23

100 90 90 kO
190 200 220 °C

Triode connection (g2 connected to a)
V a

la
V g l

gm
ra

150 V
45 rnA
-2.5 V
14.6 rnAjV
1.56 kO

23

FEBRU AR Y 1964 Page Dl



EL822 VIDEO OUTPUT PENTODE

DESIGN CENTRE RATINGS

V'(b) max.
V. max.
p. max.
Vg2 (b ) max.
Vg2 max.
P g2 max.
Ik max.
Rgl-k max.
Vh - k max.
Tb u1b max.

550 V
275 V

12 W
550 V
275 V

2.5 W
60 mA

100 kO
90 V
220°C

133101
)

0

h

k E E
93 0 E "

92 E" 11\ 0

91
11\0 cD E.:.. E

91 92

1 _Jk h h
B9A Bose

)
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ELECTRON BEAM INDICATOR

Electron beam tube for use as tuning indicator in radio
receivers or as null indicator in test equipment.

EM34

HEATER
Th is valve is suita ble for DC /AC operation .

Vh
Ih

6.3
0.2

V
A

OPERATING CONDITIONS

Vb
Ra 1

R••
il
Vg (", rnax .) (I )
Vg ("2 max. ) (2)
Vg (", min .) (5)
Vg (". min.) (6)

200
1.0
1.0
0.55
o
o

-4.2
- 12.5

250
1.0
1.0

0.75
o
o

-5.0
- 16.0

v
M il
M il
mA

V
V
V
V

( I) and (2)

(5) and (6)

Max. ang le of th e shadows produced by the deflecto r
plates x", x" and t ' . y" resp ec ti vely.

Min. angle (5°) of t he shadows produced by the
deflector plat es x ' , x" and i ' . y" respectively.

t

'J
1>
>

SHA DOW

F LUORESCENC E

­.p2.

ISSUE 2 EM34 555-1



EM34 ELECTRON BEAM INDICATOR

Electron beom tube for use as tuning indicator in radio
receivers or as null indicator in test equipment.

LIMITING VALUES

Vallbl max.
Val max.
Va21bj max.
Va2 max.
Vt(bl max.
v, max.
Vh_k max.
Rh-k max.
Rg_ k max.

550
275
550
275
550
275
100
20

3.0

V
V
V
V
V
V
V

k fl
M fl

)

a, aa t

~,x
. It

)
at a2. E .

9 Y E~
o~

h h OJ

DIRECTION OF CATHODE
SCREEN SUPPORT

k h h

OCTAL BASE

)

I@IISSUE 2 EM3-4 555·2



ELECTRON BEAM INDICATOR

( Electron beam tube for use as tuning indicator in radio
receivers or as null indicator in test equipment.

EM34

l(l
o o

...
III
I

)
C\I

~...:!" lSI

~
I

> G
'l" ~ ~t'l
~ N -
W

~~~I$ I9
r-

III

r
I

)

I 0
N
I

t±t±±±±±±ttt±tltijjjjt::ttt:tttl:ti::tJttID>a§:
o
lSI o

III

EM34 356-3
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EM34 ELECTRON BEAM INDICATOR

Electron beam tube for use as tuning indicator in radio
receivers or as null indicator in test equipment.

)

o

ll'l

I

o
N
I

ll'l
I

o
I

Ii)
o-

'''" ~

,

;! '" IilSI

r

> •
'It 0 Cl
1') 1 o ::!
~

N_ ,
w ;;a:t

I

o
lSI o

.r'l
III
N

)
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VOLTAGE INDICATOR

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

EM84

HEATER

Vh 6.3 V

Ih 210 mA

MOUNTING POSITION Any

TYPICAL OPERATING CONDITIONS
(deflection elect rode connected to anode)

Vh 250 V

VI 250 V

Ra 470 kO

Rg- k 3.0 MO

Vg 0 - 22 V

la 450 60 flA

It 1.0 1.8 mA

*L 21 ± 5 0 rnm-e--

*Lengt h of column

DESIGN CENTRE RATINGS

Valh, max. 550 V

Va max. 300 V

pa max. 500 mW

Vtlh) max. 550 V

VI max. 300 V

VI min. 170 V

Ik max. 3.0 mA

Vg max. (Ig= +0.3flA) - 1.3 V

Rg- k max. 3.0 MO

Vh- k max. 100 V

Thu1h max. 120 °c

I@I
MAY 1962 Page 0 1



EM84 VOLTAGE INDICATOR

)

)

)

)

x
o
E

N

N
r-,

All d rrne nsr o ri s In mm

rl,,:'t--~ +--r

k ,®h 0 : 0 t de L __~I~i ct, on ~ p ~' I

,g 0 elec vi ew ing ':l '9 ...J

o (t o lerance '" (\J 1
~IC , 0 0 0 I C • ".,,~~ 't-rm-rr-rer-r'

B9A Base '0 UlL_ _ --'-­
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a
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VOLTAGE INDICATOR EM84

)

It EM8 4 5538 L
(m m )( rn A )

Vb~Vt- 2 50V
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HALF·WAVE RECTIFIER

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

HEATER

EYSI

Vh

Ih

Heate r voltage t o lerances

lo ut ;£ 200iLA

lo ut = 500 [J.A

MOUNTING POSITION

6.3

90

± 15

± 7.0

Any

V
mA

%
%

N ote-Direct so ldered connections to the leads of t his valve must be at

least 10mm fro m t he seal and care shou ld be take n no t t o be nd t he leads
near t he seal

CAPACITANCE

Ca- k

LIMITING VALUES

(1) Sinusoidal input (50c/s)

0.8 pF

V1Il(r. m .s o) max.
lo ut max.

C max.

Ram min .

(2) Sinusoidal input (10 to 500 kc/s)

P.I.V. max .

lout ma x.

C max.

(3) Pulsed input

P.I.V. ma x.

lout max.

* i k( p k l max.

C max.

5.0 kV

3.0 mA

0.1 [L F

100 kQ

17 kV

3.0 mA~

0.01 [L F

17 kV

350 [LA

80 mA

0.00 5 [L F

*Max. pulse d uration 5.0% of a line sca nni ng cycle w it h a max im um of 5.0[Ls

ISSUE 7 EYS1 2S8-1



EYSI HALF-WAVE RECTIFIER

High voltage half-wave rectifier 'with wired-in connect ions.
Its low heater wattage renders the valve particu lorly
suitable for use in cathode ray tube e.h.t , supply units
deriving their input [rom the line time base fly-back pulse.

)
147781 14·5_

max

O~f-

n- O.~
a C\JE

x
o )
E
<r
io

k,h h r -
Lf) .~ +-C\J E
L l 0·35

A ll dimensions I n mm k.h h )
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HALF·WAVE RECTIFIER
High voltage half-wave rectifier with wired-in connections.
Its low heater wattage renders the valve particularly
suitable for use in cathode ray tube e.h.t. supply units
deriving their input from the line time base fly-back pulse.

EYSI

)

r, EY51 4 804
(mA)

80

I /

I

I

60 /
I

i
J

V
J

t- t-
1/ If-f-

I I40
I
I

I
I I

/ 1

I
20

I

I I
I

I I

I
V I

0 I I I

0 100 200 3 0 0 Va(V)

ANODE CURRENT PLOTTED AGA INST ANODE VO LTAGE
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EYSI HALF·WAVE RECTIFIER
High voltage half-wave rectifier with wired-in connections.
Its low heater wattage renders the valve part icularly
suitable for use in cathode ray tube e.b.t. supply units
deriving their input from the line t ime base f y-back pulse.

Vo ut T E Y51
!

4 803
I

(kV)

Viner ms.)= 5·0kV

C =O·I ).J F I
Rlim =IOOkfl 1

I I

1 I 1

8
I I 1 I

I I I I 1

I I
1 1 1 1

I i e- I
I I I' I 1 I
1 I 1

I ,
i I I I 1 1

I i' 1 1 1 I

6 I F ..... I I 1 I 1

I i"--... 1 1

I 1 1 I 1- ,- 1

1 I
1 l- I

I I I

I I I I I I I
I I I

I I I I 1

1 I I I I
I I 1 I I I 1 1 I

4
I I I I I I 1 1 1 I I
I 1 I I 1 I I I I
1 1 I I I 1 I

I i I I 1

I I 1 I I I 1 I
,

1 I I
I I I 1

I I I I
I I 1 1 I

2 I

I I I
1 1 1

I I I
I I

I I I I
1 1 I

I I I

1 I I 1

i I I
0 I I I I

0 I 2 3 Iout(m A)

REGULATION CURVE FOR 50c/s SIN USOIDA L IN PUT

)

)
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H ALF-W AV E RECTI FIER

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

HEATER

LIMITI N G VAL UES

P.I.V. max.
ia\pk) max .
ia (sur ge ) max .
Vb- k max. (cat hode pos it ive )

Capacitor inp ut

lout max. l See rat ing chart 1
Y in /r .m, s . ) max. J
Ru m min. See rat ing charts 2 and 3 and

capacitor input reg ulati o n curves.
Choke input

lout max. l See rat ing chart 1
V1n\r .m.s.) max. f
L min . (at 50c/s) See choke reg ulat ion curves

EY84

6.3 V
1.0 A

2.0 kV
900 mA

3.2 A
650 V

CHARACTERISTICS

Anod e vo ltage drop (lout= 150mA) 22 V

TYPICAL OPERATIO N OF TWO EY84 AS FULL·WAVE RECTIFIER

Capacitor input

V iner .m .s , l 2 x 500 2 x625 V
Rum (per anode) 150 250 n

-c (50c/s) 16 16 iLF

) lout 300 2 50 mA
You! 500 6 35 V

" Fo r 1.6kc/s o perat io n the sa me IIV re lat ion wo uld be o btained
using a capacitor of 0 .5!-, F.

Choke input
V in er .m .s . ) 2 x500 2 x700 V
L 10 10 H
lout 365 300 mA
Vout 40B 592 V

OPERATING NOTES
T he des ign of a pow e r supp ly circuit starts w ith a knowledge of t he
o ut put co nd itio ns an d from t his info rmat io n t he transformer and
secondary or input vo ltage can be chosen. Refe re nce to t he rat i ng
charts wi ll indicat e whether a rect ifier is suitable for a particular
app lication

Rat ing chart 1
Th is s hows all t he co mbinations of input voltage and output current
co nsidered safe for bot h capacitor and choke in put filt e rs .

ISSUE 3 EY84 1157-1



EY84 H A LF-W A V E RECTIFIER

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

Rati ng chart 2

T his chart shows t he minimum se ries re sista nce pe r anode necessa ry
t o rest rict the max im um sw itch ing surge in a cap acito r input filter .
to its limi ting value over the range of supply vo ltage.

Rating chart 3

This sh ows t he relat ionship between t he maxim um rectificati on
efficie ncy and o ut put curre nt .

Ca pa ci t or input filter ci rcui t s

Reference sh o uld be made t o rat ing charts 2 and 3 and th e regulation
cu rves. T he circuit is se t -up and t he inp ut and output vol ta ge and
o utp ut cu rren t ar e measu red . If t he ope rat ing co nditions Iie w it hin )
the bo undary lines of th e reg ulat io n cu rves an improvem ent in the
rect ificat ion efficienc y may be effec t ed by red ucing t he valu e of t he
lim it ing re sist ance. Rating cha rt 2 gives t he min imum value of t he
limiti ng resista nce against open circ uit secondary volt a ge ; t his
res ista nce wi ll guard agai nst ex cessive sw itching curren ts.

Com parison of th e calcu lated rect ificat ion efficie ncy V 2 ~out
X t nrr .m .s . ]

with rating char t 3 w ill show w he t he r t he limit ing res ista n ce must
be increased t o lower the rectification efficiency t o th e area of safe
o perat ion. O pe rat ion wi t hin t his ar ea indicates t hat t he lim iti ng
value iaw k ) has no t been exceeded.

Ch oke input circuit
Refe rence should be made to rati ng chart 1. A suit ab le valu e of
choke can be ob t ained fro m t he chok e reg ulat io n curves.

a

k h h

ISSUE 3



HALF-WAVE RECTIFIER

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

EY84

)

1 0 33 41+- - I I EY84
I I

-
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l
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I
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- I
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-
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100
I , I
I

I

-

I
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I

I I

0
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EY84 HALF-WAVE RECT IFIER

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

250

200

- - I -.-r- --
=-F=

)

)

BOUNDARY O F OPERATION W ITH CAPACITOR OR CHOKE IN PUT FILTER
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HALF-WAVE RECTIFIER

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

EY84

EY84 1156-5ISSUE 3

MIN IMUM SERIES ANODE RESISTA NCE PLOTTED AGAINST OPEN CIRCU IT
SECON DARY VO LTAGE

I~J

(n) EY8 4 3344
I

I

Rating cha rt 2

Ca pa citor input f ilt e r bas ed upon ia (surge):; 3 ·2 A

2 50 Cme x = 24)l F fe r f = 4 0 t e 60 c/ s.At f> 60c/s
Cme x =~x 24)lF

f (c/s)

I

RIi rn = Rs + n
2R

p+R e dd = .;2Vin(r.m.srve (surg<)
Ie (surg<). 20 0 Rl im:: Se ries res ist a nce per ano de

-o
0 Rs :; Resistance of the 'transfc r mer- silcon daryc
0 per an od e

a. Rp = Res jstu nce of t he transf ormer primary

c Rod d =Added ser ies r esistance per cn cd e
0

n = Primary to secondary ra t io in hal f - WOV Cl:

"
ci rc uits or primary to holt secondar y

150 rat io in f ul l-wave circuit s

. ~ - -

E
E
:f
;;

.§ -
rr: -

100

50

I

I
0

0 200 4 0 0 600 (Vr.lT'-s)

Ope n circuit secon da ry volt cqe

)

)



EY84 HALF-WAVE RECTIFIER

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

3346

)

)

100

Capac it or input bas ed upon ia(pk) ma x = 90 0 mA

o

200 H-+--i----H-+--+--i

o

(O/o~

OUTP UT CU RRENT PLOTTED AGAIN ST RECTIFICATION EFFICI ENCY
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HALF-WAVE RECT IFIER

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

EY84

)

vout EY84 I I I 3 3 6 5

(v)

Operct ion of two EY84 as
tuf t-wove r t<:ctif i~r(f = 50c/s)

Capacitor input f ilt e r

10 0 0 I--- 1-.
t'- 'r,

1'-, 0 ",
!'> ...) "'"

- i' Kt"...>o
"" OJ..

1'..

"...6"S
1f1il'1) e-,800 1'-.. 1-

1'- . ""2"3
.......... 20"

't--.
2"2 1 11.

~ 2...s. "":0"
001-

600
I

2" 150
f-t-.."

2,,'1
00.. -

t-x
I

--/±i- <"130 0.-+--
400 2.\"30 0 ..

.,...

<'800. I

I

200

1-
0

0 100 200 300 I oudmA)

CAPAC ITOR IN PUT FILTER REGULAT ION CURV ES
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EY84 HALF-WAVE RECTIFIER

Indirectly heated half-wave rectir er primarify
intended for operation at high alti tudes,

)

Vout EY 84 3 364

(v)
Ope rot lcn of tw o EY B4 a s

-' tu tl r-wcv e f lZCti1ie.r(t = SO c/ s)

I

Choke input filter
I

1000
I

I

\ I

"
I

\
I
1

L= 10H I

I
,
I800

1 SH I

I I

3H
I

---L
\

/I I
2H +

Vi n(r.m.s.)= 2 x70 0V I
I

600
I I

-I )' I
. - i + 2 x600V

.-
I
i, . 2 xSOOV

4 0 0 IH

I

2 x400V

2,300V

200

0

0 100 200 300 Iou t (mA)

CHOKE IN PUT FILTER REGULATION CURVES

)

)
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FULL·WAVE RECTIFIER

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

H EATER

El3S

LIMITING VALU ES

Va lr . m.s. ) max .
lout max.
Vh _ k IP k ) max.
C max.
Rum min. (pe r anode) (C =1 6flF)

6.3
0.6

2 x325
70

350
16

350

33"".".
MAX .

V
A

V
mA

V

flF
n

)

k h h

a

h

a

OCTAL BASE

h

E
Ex
. ~

:;p:
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El3S FU LL-WAVE RECT I FIER

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

)

t EZ35

350·0 ·3 50Vnn• =

300·0·300V..... :

-~

250'0' 250V.- :

200·0·200V.....o =
..,.-;;r

150'0'150Vr _ :

~

SMOOTHI NG CONDENSER 4 ... F

v.u

\V)

150

100

200

250

300

4 50

4 00

3 50

50

o 30 60 90 lout
(rn A)

OUTPUT VOLTAGE PLOnED AGAINST INPUT CURRENT WITH
A NO DE VOLTA GES AS PARAMETER

)
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FULL-WAVE RECTIFIER

Indirectly heated full-wave rectifier primarily

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

EZ40

Excep t fo r basin g and d imensio ns, the EZ40 is ident ica l t o th e EZ80 .

I

I

~ ~2mm--,-,
ma x

k

a "

h h

Ie

BBA BASE

a'

a"

h

a'

k h

)
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FULL-WAVE RECTIFIER

Indirectly-heat ed full-wave rectifier primarily intended

for use in car radio receivers.

EZ41

HEATER
Vb 6.3 V
Ih 0.4 A

MOUNTING POSI T ION
Any

LIM ITI N G V A LUES
V. (r .m.B. ) max. 2x250 V
lout max. 60 rnA
Vh_k IPk) max . 350 V

) C max . 8 16 32 50 fLF
- Rum. min. 150 250 300 325 n

(each anode)

0' o '

IC IC E.
IC o' E~ ExME

III Eo
oE
<D

0"

__I r

h h

k h h BBA BASE

~22 mm
max .

1m]
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EZ41 FULL-WAVE RECTIFIER

Indirectly-heated full-wave rect ifier primarily in tended

for use in car radio receivers..
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FU LL-WAVE RECTIFIER

Indirectly heated full-wave rectifier with 6.3V heater.
EZ81

H EA T ER
6.3
1.0

V
A

kV +­
mA +­

A +­
V

1.3
500

1.8
500

Choke input

V
lou, max. } Se e rat ing chart 1

II1 (r.m . 8 . ) max .
Lm 1n (at 50c/s) See choke regu lati on curves

LI M IT I N G VALUES
P.I.V. max.
ia n lk ) max.
ia lSllrge l max.
Vh - k max. (cat hode pos it ive)

Capacito r input

Iu li t max. l See rati ng chart 1
V ln lr.m .s. j max·f
Rllm min. See rating chart s 2 and 3 and capa citor input

reg ulation curves .)

CHARACTERISTIC
An ode vo ltage dro p (1""1= 150mA) 19.8 V

)

OPERATING CO N D ITIONS
Capacito r in put

V in lr .m .s. ,
R" m (pe r anode)
C
lo ut
Vo ut

Cho ke input
Y in/r. m .s. )
L
lout

Vo ut

2 / 250
150

50
160
245

2 ? 250
10

180
199

2 . 350
230

50
150
352

2 350
10

180
288

2 · 450 V
310 n

50 t.lF
100 ~A
497 V

2 · 450 V
10 H

150 rnA
378 V

OPERATI N G NOTES
The design of a powe r circuit st arts wit h a know ledge of the output
condit ion s and from thi s information th e transfo rm er a nd secondar y
or input vo lta ge can be chosen . Reference t o t he rat ing charts
w ill ind icate w het her a recti fier is su it able for a parti cula r applicat ion.

Rating chart 1
T his shows all the comb inations of in put vo lta ge and ou t put cu rren t
co nsidered safe for both capa citor and choke input filters .

Rating cha r t 2
Th is chart shows th e minimum se ries resistor per ano de necessa ry
to restrict t he maxim um switching surge in a capacitor in put filt er .
to its limit ing va lue over the range of supply vo lt age s.

A U G U ST 1959 (1) Pa ge 0 1



EZ81 FULL-WAVE RECTIFIER

Rat ing chart 3

Th is shows th e re latio nship between t he max imum rect ificat io n
efficiency and o utput cur rent.

Capacitor input filter curcuits
Refe re nce should be made to rating charts 2 and 3 and the regu lat ion
cur ves. The cir cuit is set up and t he input and output vo ltage and
o ut put curre nt ar e measured . If the operat ing conditions lie w ith in
the boundar y lines of the reg ulat ion curves , an improve me nt in the
re ct ificat ion efficien cy may be effecte d by re ducing t he v alue o f
t he limiti ng res istance . Rat ing chart 2 gives the min imu m value
of t he lim iti ng resis ta nce against ope n circuit seco ndary v o lt age ;
thi s res ist ance will gua rd against excessive swi tc hing cu rrents .

Com par iso n of th e calcu lated rectification efficien cy Vo u
!

, / 2 X V l lll r .m .s . )

w it h rat ing chart 3 w ill show w het he r the limit ing resistance must
be incr eased to lowe r th e rect ificat ion efficiency to the are a of
safe ope rat ion. Operation w it hin th is are a indicates t hat the
limitin g value iaO'k) has not been ex cee ded.

Choke input circuit

Reference shou ld be made to rati ng chart 1. A suitable v alue of
choke can be obtained fro m the choke regulat ion curves.

22'2mm
mOll

)

)

k h h

h
h

k 0 1

Ie Ie

a" Ie

B9A
Novol BoS(

E
E :>< E

LIl 0 E )(

~.lI
)
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FU LL-WAVE RECTIFIER EZ81

)

10 EZ81
I 2 168

(mA) I I I
I I I

I I

I I I I

I I I

1

I

I

30
I
I I

I
I I
I I

I :

II I I
I I

I
I

1/ I

1/
V

1/
V 1

V !100
I I I

I I
I I

V I
I

I I I 1
V I I I I

1/ I I
,

I
,

1/ I I I I

0 1 I I , , I 1 I

0 10 20 30 Vo(V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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EZ81 FULL-WAVE RECTIFIER

EZ81 5 0 0 9

pe r
a node
(mA)

Ra tin g chart I

)
Bo undary fo r ope ra tion w it h cho ke in pu t fi lter1

0 0
__

BOUN DARY OF OPERATION WITH CAPACITOR O R
CHO KE INPUT FILTER

)

)
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FULL-WAVE RECTIFIER EZ81

)

)

I E Z8 1 6 50 1

(0) I
I I

Rat ing chart 2

Capac itor input f i lt er based upon i a(sur ge) = j·8 A I
I
I

400 C m ax = 50 ,uF I I
I
I
i
i I

I I
;

/..
-c
g300

1/ I0

'- I.. Ic,..
u

Ic
~ / I I
<Il
'w
t I
"..
'~200

"
E II
::l

E 1/
:~
::;:

Rl im = Rs+ n 2R
p+ Ra dd=

./2 Vi n(r. rri.s.) - vcfsur-qe )

Ii o tsur-qe)

Rlim = Serie s r esi st ance per a node.

I
10 0 J Rs = Resistance of the transformer seconda ry

per anode .
I Rp= Resi stance o f the transformer prima ry .

Ra dd= Added ser ies resistance per an ode .

n = Se co ndary to primary ratio in half-wav e

~~u~it~ 0rU ll~~~v~ec~i~~~{S . to
primary

I I I I I I

0 I I

0 200 400 Vi n( r m .s.)

MINIMUM SERIES ANO DE RESISTANC E PLOTT ED AGAINST
OPEN CIRCU IT SECONDARY VOLTAG E
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EZ81 FULL-WAVE RECTIFfER

rout 50 12 H--++++-H+++-H-+-+ -f-H -t-+ -f-H-l
per

anode I-'H--I-+ +-H--I-+ -f-H --I-+ -f-H --+++H--+-L-'--.L..J:-L-L-'---'-H -t--l
(rn A )

OUTPUT CURRENT PE R A N ODE PLOTTED AGAINST
RECTIFICATI ON EFFICIE NCY

)

)

)
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FULL~WAVE RECTIFIER EZ81

)

)
/

Vout EZ 8 1 50 0 8

(V)
f i l terC ap acitor inpu t

I I700

C 50,uF
- C 8,u F

600

V.
11)(,.,,,,

-e.) "'2
"'<Is

01/

500
Rlim 2 x 3 100

<",
350 1/

400

2 x 2 3 00

300 <",
25 0 1/

z s rson

20 0

10 0

0

0 4 0 80 120 16 0 I out (mAl

CA PACITOR IN PUT FILTER REGULATION CURVES
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EZ81

EZ81

FULL-WAVE RECTIFIER

50 10

)

(V)

700

600

500

10H

Ch oke input f il ter

5H
)

400

300

200

10 0

o
o 4 0 8 0

Vln fr-m .s.) 2 x.450V

2x 3 5 0V

2 x 250V

12 0

3H

160

2 H

IH

I cut(mA

)

CHOKE INPUT FILTER REGULATION CURVES
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FU LL-WAVE RECTIFIER

Indirectly-heated full-wave rectifier
with 5-volt heater.

GI30

HEATER

Vh 5.0 V
Ih 2.0 A

LIMITING VALUES

P.I.V. max. 1.4 kV
iaw k) max. 375 mA
lout max. 125 mA
C max. 50 I-'F
L min. 5 H

TYPICAL O PERAT I N G CO NDITIONS <-
Capaci to r In put

Va{r.m .go) lout C Rum min. VOU l

(per anode)
(V) (mA) (I-'F) ( 0) (V)

2 X250 125 8 190 242
2 x300 125 8 260 292
2 x350 125 8 300 344

2x250 125 50 240 236
2 x300 125 50 310 282
2 x350 125 50 380 327

)
Choke Input

Va (r.m .s .l lout L Vout
(V) (mA) (H) (V)

2 x250 125 10 205
2 x300 125 10 249
2 x 350 125 10 295
2x400 125 10 340
2 x450 125 10 384
? x500 125 10 429

ISSUE 2 GZ30 556-1



GZ30 FULL-WAVE RECTIFIER

Indirectly-heated full-wave rectifier
with S-volt heater.

)

113321

0 ' 0 " )
0

1

>C
0 "

0 >CE
E

0
E

E E
h

N E
l'- -D

L
CO

NC h,k

h,k h Octal BaSil .

U

)

leiISSUE 2 GZ :;O 556-2



FU LL-WAVE RECTIFIER

Indirectly-heated full-wave rectifier
with 5-volt heater.

GZ30

)

)

GUO 1746
la

(rnA)
Vh=5·0V I

Z50

, I

ZOO

,

150

100

50

0 -!

0 10 ZO 30 Va (V )

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAG E

ISSUE 2 GZ30 1154-3



GZ30 FULL-WAVE RECTI FIER

Indirectly-heated full-wave rectifier
with S-valt heater.

)

GI 3Q I 1 76 Z
Vo~1lV)

C" GflF

,

J
I
I

I

YQ

450
- I «-'.I)

.r.}~c'
~J

JOy
I
I

,

I

400 I

1Qr, Rlim=1 70n I

~~J'
.J." zoon

I

~Jo
Oy I

zson I

I
I

350
I
I

300n I120 ll 1

VQf. I

"«, I I
.) ",? I

' 2S
0 v 190n

300 I

z6 0Il.

90n

I "- 130Jl

, 250 I I

i 190Il.

200

0 40 80 120 lo ut (mA)

REGULATI ON CU RVES FOR CA PACITO R IN PUT C =8fl.F

)

)

ISSUE 2 GZ3 0 1154-4



FULL-WAVE RECTIFI ER

Indirectly-heated full-wave rectifier
with 5-volt heater.

GI30

)

Voul GBO 1761

(V)
C '~O )lF

~OO

~~~v.(r

I · 1tJ..s.)~<

;'Jsov

Rli m·lOn

4 ~0

rzo n

~~
vq", -

' I1J.'J

400 ' "<...,J.

00"
zi on

BOil. zso n
lSO

~~ Ivr,
' /I}

~J . "

"'''So" 170il.
seen

2~On

500 son

non
ucn

ZSO 190n

240il.

ZOO

0 40 BO 12 0 lo ul {mAl

REGU LATION CURVES FOR CAPACITOR INPUT C= 50!J.F
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GI30 FULL-WAVE RECTIFIER

Indirectly-heated [ull-wave rectifier
with 5-vo/t heater.

GUO 17H
Youl

(v ) CHOKE INPUT L=IOH

I

I

500

Va (r.m.s.) 2 x 500 V

40 0

2 x450 V

2 x400 V

300
2 x 350 V

I

2 , 500V
I

I

I

;

200 2 x 25 0V
I

100

a
0 50 roo 150 I aul (mA l

REGULATION CURVES FOR CHOKE IN PUT

)

)
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FULL-WAVE RECTIFIER

Indirectly-heated full-wave rectifier
with 5-vo/t heater.

GI32

H EA T ER

Vh 5.0 V
Ih 2.3 A
Heati ng Time (approx.) 25 sees .

LI M ITING VAL UES-CAPACITOR INPUT
Va (r. m. s. ) max. 2 x300 2 x350 2 x 500 V
lout max. 300 250 125 mA

C Rum min.
(fLF) ( 0 )
60 150
32 100
16 50

LIMITI NG VALU ES- CH O KE INPUT
V. rr.m .s . : max. 2 x 400 2 x 500 V
lout max . 300 250 mA

4b mm.

MAl\. .

) a: a."

8.'

a.M

~ X
h E CI

0 ~
~

O CTAL BASE

h,~ h

ISSUE 2 GZ32 556-1



GI32 FULL-WAVE RECTI FIER

Indirectly-heated full-wave r ectifier
with 5-valt heater .

..
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o
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o

)
OU TPUT VO LTAG E PLOTTED AGAINST OUTPUT CUR RENT
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FULL-WAVE RECTIFIER

Indirectly heated ful/-wave rectifier

with 5-volt heater.

GI33

HEATER
Vb 5.0 V

Ib 3.0 A

LIMITING VALUES

P.I.V. max. 1.4 kV

ialPk) max. 750 mA

ia surge max. 2.5 A

Capacitor input

Vatr.m.s.) max. 500 V

lout max. 250 mA

C max. 60 flF

Choke input

Valr.m •.) max. . 500 V

lou t max. 300 mA

L min. 10 H

TYPICAL OPERATING CONDITIONS

Capacitor input

V a(r.m. so} lout C Rum. min. Vout
(per anode)

(V) (mA) (iLF) (Q) (V)
2x 300 250 8 140 271
2 x400 250 8 200 375
2x 500 250 8 250 479

2 x300 250 60 140 289
2x400 250 60 200 388
2x 500 250 60 250 493

Choke inpu t

V a(r .m .s . ) lout L Voul
(V) (mA) (H) (V)

2 x 300 300 10 242
2 x400 300 10 332
2x 500 300 10 421

I~IISSUE 1 GZ 33 1156-1



GI33 FULL-WAVE RECTIFIER

Indirectly heated full-wave rectifier

with S-volt heoter.

r 4 s mm

Ir rncx

a' a"

a ' NP

NP a"

h NP

NC h,k

h,k h Octa l Ba se

133 611

)(

e
E
E
E
Ns

I
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FULL-WAVE RECTIFIER

Indirectly heated full-wove rectifier primar ily

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

GZ34

HEATER
Vb 5.0 V
Ib 1.9 A

LIMITING VALUES

P.I.V. max. 1.5 kV
iat'Pk ) max . 750 rnA
C max . 60 fLF
Valr.m.s.) 2x 300 2 X350 2 x 400 2 x 450 2x 500 2 x 550 V

Capaci tor input

lout max. 250 250 250 250 200 160 mA
Rum min.

(per a node) 50 75 100 125 150 175 0

Choke input

lou t max. 250 250 250 250 250 225 mA

Rum min .
(per a node) 0 0 0 0 0 0 0

TYPICAL OPERATING CONDITIONS +--

Ca pacitor input

V a(f .m .s . ) lout C Rum Vout

(per an od e)
(V) (mA ) (fLF) (0) (V)

2x300 250 60 75 330

) 2x350 250 60 100 380
2x 400 250 60 125 430
2 x450 250 60 150 480
2x 500 200 60 175 560
2x55 0 160 60 200 640

Choke input

Va(r.m.s . } lout L Rum Vout

(per anode)
(V) (mA) (H) (0) (V)

2 x300 250 10 0 250
2x350 250 10 0 290
2 x 400 250 10 0 330
2x450 250 10 0 375
2 x 500 250 10 0 420
2x 550 225 10 0 465

I@IISSUE 2 GZ34 558-1



6134 FULL-WAVE RECTI FIER

Indirectly heated (uff-wave rectifier prim arily
intended (or use in a.c. mains operated equip ment.

)

153051 --n
0 1 a"

0 1 NP )
E x

0

a"
E ENP N Er-

j
E

-D
<Xl

h NP

1Ie h.k

l~h,k h Octa l Bo se

38m
max

)

I@IISSUE 2 GZ H 558-2



FULL-WAVE RECTI FIER

Indirectly heated full-wave rectifier primarily
intended for use in c.c. mains aperated equipment.

GZ34

GZ34 4933r,
(rn A)

I I
I I

I 1

I

800 I
I

1

I I I

I 1 I II
1 I

1

60 0 1 il
1 1

I If
I I ) , I 1

1 1 I 1 I I 1

1 I I 1 1 I 1/ I
1 1 I I 1

I I I I
1 I I 1 1 '/ I

I 1 I /, I

400 1 1 1 1 1 I 1 1 7 1 [

I I 1 I
I IJ

I
I I I
I I I

I I

200 I 1 I
I I I I

i l ~

1 "' I
1 I I 1 i 1

» 1 1 1 1 1

I [..-, 1 I 1 1 1 I
I [

I
V I

0

0 10 20 30 Va (V)

AN ODE CUR RENT PLOTTED AGAINST AN ODE VOLTAGE
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GZ34 FULL-WAVE RECTIFIER

Indirectly heated full-wave rectifier pr imarily
intended for use in a.c. mains operated equipment.

)

)
o
o
(')
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OJ oj
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I I
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D-
C

~
0

"5
~
5
c

).~

e
'"D-
o
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,'!

i:'
0

"
"0
C

(') OJ
N 0

19 co

BOUNDARY OF OPERATION W ITH CAPACITOR OR CHOKE INP UT FILTER
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FULL-WAVE RECTIFIER

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

GZ34

I
Vout H-++ -+-H-++-H + + t-1-+--11 GZ34 f,--f-I H-+--+-+--i--+-+--+-H - 4935

(v) I I I

C apac it or inpu t f i lt er H-++ -+--H -t+ -+---+--1
I" I I

c=60iJ F H -+++-H -+-f-+--i--+-+-+-H

1'\

)
I I"

RI1m= 2 x 200 0 H-+-+--f---H -+-+-H-

2 x 175 0

2x 1500 H++-rl

2 x 125 0 H-+--+-+-l

I I

I

H -+-+--t-t--t"-H <'-'r I
50 0 <100v-+-H --+-+-+-I-""f-d-+-H --++ +-H -+----t--t-H -I

N-

I I

I I

I I

2 x 75 0

300
1

I

I

I

o 10 0 200 300I out (mA)

CAPACITOR INPUT FILTER REGULATION CURVES
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GZ34 FU LL-WAVE RECTIFIER

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

vout
I I I , I GZ 34 I I I I : 4 9 3 6

I I , I I I(V)
I I I I I

Chok e in pu t f i lter I
I I

I
I I I

I I I I I I I I I I I I I
I - L-40H I I I
I --- L= 10H I I

I I I

600
I I I I I
I I I

I
I

I I I
I I I
I I I
I I I
I I

500
I '~ I I

1\\ I I- ~~
, V ' ,

~ ,- a( c m.s.)-2x550V

• :-~ -,..... , R llm= O O

" I -r-- 2 x50 O I
~~~, I - 2 x 10 00 I

I 2 x 50 0 V
:- -i-' ,

I
, I

I '~ I f- , I 0 0
1

", I I ~ - ' I
2 x 50 0 I400

"
, , I I 2 x 100 0

I ll: r-;;;~ 2 x 450 V

~~, ,";..... ' r-:-;;;t:;:t:=f I 0 0
\ ' . r--:- 2 x 50 0

I , ~, I
1 2 X 10 00

r-- ... - I J I 2 x 400V
"t r-:-. I I

~ -:-;..... I I
0 0

'" I I r-t-+--t- I
2x50O

~I , I 2 x 350V 2x 10 0 0
300 N- .,.....

~ I II
l\ H- I

00

" I ;-- I 2x 500
2x l0 0 O

-.. -'-. I
2 x300V

r-f-' ii- I I I 00

I - I I I
2x500

I 2 x 10 0 0

I I
200 I I

0 10 0 200 300Io u\(mA)

CHOKE IN PUT FILTER REGULATION CURVES

)

)

)
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FULL-WAVE RECTIFIER
Indirect ly heated full-wave rectifier
with a 5 volt heater.

HEATER

LIM IT I N G V A L U ES

Capaci tor input

G 3

5.0

2.8

V

A

P.I.V. max.

i ' (pk l max. (pe r anode)

lout max.

C hoke input

P.I.V. max.

lout max.

1 .6 kV

750 mA

250 rnA

1.85 kV

350 mA

TYPICAL OPERATING C OND ITI O NS

Capacitor input

V. (r.m.S.1 2 x 300 2 x400 2 x 500 V

lout 250 250 250 mA

C 4 4 4 p.F

Rum min (per anode ) 75 75 75 n
Vout approx. 238 358 486 V

Choke input

V tq r .m. s. ) 2 x300 2 x 400 2 x 500 V

lout 350 350 350 mA

L 10 10 10 H

R choke 100 100 100 n

Voutapprox. 207 298 381 V

1~~1OCTOBER 1958 (1) Pa ge 0 1



GZ37 FULL-WAVE RECTIFIER
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M8080SPECIAL QUALITY
R.F. POWER TRIODE
Specialquality power triode for use as an r.f. powerampli­
fier or oscillator in equipment where mechanical vibration and shocks are unavoidable
and where statistically controlled major electrical characteristics are required.

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

HEATER

6.3

150
V

mA

CAPACITANCES2 (measured without an external shield)

Cout

1.5
1.2

1.4

pF
pF
pF

CHARACTERISTICS3

250
10.5
-8.5

2.2
17

7.7
o

V
mA

V
mA jV

)
LIMITING VALUES4 (absolute ratings)

f max.

Va1b) max .
Va max.
pa max .

-Vg max .
Ig max .
Ik max.

Rg- k max . (cathode bias)
Rg- k max. (fixed bias)
Vh - k max.

Maximum acceleration (continuous operation)
Maximum shock (short duration)
Tb u1b max.

150
550
330

3.8
110

5.5
21
1.0

250
150

2.5
500
170

Mcjs
V
V

W
V

mA
mA
MQ

kn
V
g
g

°C

JUNE 1960 (1) Page 01



C
TEST CONDITIONS (un less otherwise specified)

~Z
Vh Va Vg Rk Vh - km ee... (V) (V) (V) (0) (V)...

0 6.3 250 -8.5 0 0 0
~ =

TESTS A.Q.L.5 Individuals6 Lot average! Lot standard I 0
deviouon»

(%) Bogey9 Min. Max. Min. Max. Max.

GROUP A

t
Insulat ion

a-rest measured at -300V 0.25 100 - MO

g-rest meas ured at - 100V 0.25 100 - - MO

Reverse gri d current, Rgl max. = 500kO 0.25 - - 0.5 - - - fLA

I
:::a

GROUP B ;,1Il
138 162

• "'0

Heater cu rrent 0.65 - - - mA "'Om
Heate r cathode leakage current 0.65 - - - - 00

Vh- k = 100V (cat hode negat ive) - - - 10 - - - fLA ~~

Vh- k = 100V (cat hode positive) - - - 10 - 3.0 - fLA m'"

{ 0.65 10.5 6.5 14.5 - - - mA
:::a~

Anode current - - - 9.0 12 1.22 mA -Ie

~I
{ 0.65 2.2 1.75 2.65 - - - mA/V

2:!~

Mutual conductance oC- - - 2.0 2.4 0.157 mA jV
0-1

Group qaul ity level10 1.0 - - - - m-<

'--- -./





"- TESTS A.Q.L.5 fndividuaf s6 Lat avera ge? Lot standard 3:C
Z deviation S
m (%) Bogey9 Min . Max . Min. Max . Max .
.., ex>... GROUP E0 <:)
~

Fatigue14 CQ
Vh = 6.9V, 1 minute on 3 minutes off. 0No other vo ltages applied, 5g min. pea k
accelerati on, f = 170 ±5c{s for 33 hou rs in
each of 3 mu tu ally perpendicular planes

Pos t fatigue tests

Heater to cat hode leakage current

t
Vh - k = ± 100V 2.5 - - 20 - flA

Reverse gr id curre nt
Rgmax. = 500k0. 2.5 - 1.0 flA

Mutual condu ctance 2.5 1.6 2.65 - mAJV

Microphonic noise as in group C 2.5 15 mV
(r .m.s.)

Shock 15 ;:l:l
;,Vl

No applied voltages , 500g ."
."m

Post shock tests oQ
Heater to cathod e leakage current ~>

Vh - k = ± 100V 2.5 20 - flA
mr-

Reve rse gr id current
;:l:llt>

Rgmax. = 500kO 2.5 - 1.0 flA -Ie

!I Mutual cond ucta nce 2.5 1.6 2.65 - mAfV ~>
oC

Microphoni c noise as in group C 2.5 - - 15 - mV 0-1
... (r.m.s.) m -<

'-/ -./



...
c
Z
m

TESTS

G RO U P F

Stability life test14

Runn ing conditions. Va- e = 250V. Rk = 5000.
Vh - k = 150V (cathode negat ive)

Stability life test end point
Change in mutual conductance aft er 1 hou r 1.0

Intermittent life t est
Runn ing cond itions. Va - e = 250V. Rk = 5000 .

Vll - k = 150V (cath ode negati ve)

Intermittent life t est end point s
Sub-group (a)

lnoperatlves-"

Heater current
Heater t o cathode leakag e cur rent

Vll - k = ±100V

Revers e g r id current. R~ max. = 500kiJ

Mutual cond uct ance

Average change in mutual co nduc ta nce

Sub-group (b)

Anod e curre nt

Insulat ion as in gr o up A

G rou p q uality level !"

10

{
500 hours

1000 ho ur s
500 hou rs

{
500 hou rs

1000 hours
f 500 hours
\.. 1000 ho urs

{
500 hours

1000 hou rs
500 hou rs

{
500 hou rs

1000 ho urs

{
500 ho urs

1000 ho urs

{
500 ho urs

1000 ho urs

A.Q.L.5 Min.
(%)
2.5
4.0
2.5 138
2.5
4.0
2.5
4.0
2.5 1.6
4.0 1.5

4.0 5.5
6.5 5.0
4.0 50
6.5 30
6.5

10

Ma x.

162
20
20
0.5
0.5
2.65
2.65

15

14.5
14.5

mA
[LA
[LA
[LA
[LA

mAjV
mAjV

0 1
. 0

mA
mA
MO
MO

?'~
:'1m
"'tIQ
0»
~r­
m«>
::Oc
-I»::or-
C5=i
C~
m



M8080 SPECIAL QUALITY
R.F. POWER TRIODE

GROUP G
A.Q.L.5 Min. Max .

(%)

Valves ar e he ld for 28 days and ret est ed fo r

lnoperatlves -''

Reve rse grid cur rent . Rg max . = 500kQ
0.5

0.5 0.5 I~A

)

15606] -l Igmfu )
a I

I

h

x x
0 0
E E

9 Ie 9 <!) '0r.:..
~

~
<!)

k h h
B7G Base ~A ll dimension s in mm

The bulb and base dimensions of t h is valve ar e in accord ance w it h BS448
Sect ion B7G. )

JUN E 1960 (1) P ag e 0 6



SPECIAL QUALITY
V.H.F. DOUBLE TRIODE M8081
Special quality double triode (or use in equipment where
mechanical vibration and shocks are unavoidable and
where statistically controlled major electrical characteristics ar e required.

This data should be read in conjuncti on w ith GENERAL N OT ES ­
SPEC IAL QU ALITY VALVES w hich preced e t his sect ion of the hand­
book. and t he index nu m bers are use d to indi cat e where reference
shou ld be made to a specific note .

HEATER

)

CAPACITANCES~ (measured without an ex ternal shield)

* Ca - g

* Ci n

Cou t '

Cout"
Cll - I<

*Each section

CHARACTERISTICS:) (each section)

Va
la

*V~

gm
IL
ra
R I<

* Fixed bias op e ratio n is not recom mended

LIMITING VALU ES-l (abs o lute ratings)

f ma x.
Va(b ) max.
Va max.
Pa max.
II< max.

-V~ max.
i. max.
Vh-I< max.
Rg - k max. (cat hode resis tor bias)
Maximum acceleratio n (con ti nuo us op erat io n)
Maximum shock (short durat ion )
Tlm ll J max.

6.3
450

1.6
2.1

450
350

4.0

100
9.0

- 0.9
5.6

38
6.8
o

250
550
330

2 ;<1.6
25

110
2x 4.5
100
500

2.5
500
165

V
mA

pF
pF

mpF
mpF

pF

V
mA

V
mA jV

kO
o

Mcjs
V
V

W
mA

V
mA

V
ku

g
g

"C
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TEST CONDITIONS (unless otherwise specified)

v; Va - e Vg - c Rk c,
(V) (V) (V) (0) ((LF)
6.3 100 0 50 1000

Voltages are applied simultaneously t o both sections. The measu rements apply to each section , unless ot he rwise
stated . -

e
-Ie
~:t>oc
0-1
m-<

:<
I

=-"V1
O"'tl
o~e­
c:Jl>

"m

TESTS A.Q.L.5 Individuals!; Lot overage? Lot standard
deviationS

(%) Bogey9 Min. Max. Min. Max. Max.
GRO UP A

Insulat ion
a-rest, measured at -300V 0.25 100 MQ

g-rest , measured at - 100V 0.25 100 MQ

Reverse grid current

Rgmax. = 1MQ, Va- e = 250V,
Rk = 500Q both sect ions strapped 0.25 0.5 (LA

GROUP B

Heater current 0.65 420 480 mA

Heater to cathod e leakage current 0.65

Vh - k = 100V cathode negative 10 (LA

Vh - k = 100V cathode positive 10 (LA

Anode cu rrent 0.65 6.5 11.5 mA

Mutu al conducta nce 0.65 4.0 7.5 mAjV

Anode current Vg- e = -30V, Va- e = 250V 0.65 75 (LA

Group qua lity level!" 1.0

."

~..
o...



....
c
Z
m

:
C>

t

-./

GROUP C '

Change in mutual conductance. Vh = 5.7V 2.5

Micropho nic no ise at t he ano de at 50c/s and

2.0g min. peak acce leration , both sections

conn ect ed in paralle l, Vb = 250V, Ru = 2kQ .

Rk = 1,5kQ , Rg • = Rg• = on. 2.5

GROUP 0

Glass st ra in test l I -v. No ap plied voltages 6.5

Base st rain test! ", No app lied voltages 6.5

Capacitances (uns hielded) . No ap plied voltages 6.5

15

15

0 '
, 0

mV
(r.m.s.)

<VI
• "0
J:m. n
:'"-
C~
OlD
Cc
~»mr-
-1=i
~-<

°om

1.0

250 650

250 550

1.2 1.8

3.3 7.5

28 48...
~..
~

8

( i n

( n U l '

Cou t ~

( a - I{

C!J- k

Amp lification facto r 6.5

Reve rse grid cu rrent . VII = 7.0V , R. = 1Mn

both sect ions connected in para lle l 6.5

1.4 2.8 pF

mp F

mpF

pF

pF

[LA

3:
CQe
0)-



... TESTS A.Q.L.5 Individuals6 Lot average? Lot standard 3:C
Z deviationS
m (%) Bogey9 Min. Max. Min. Max. Max. 0)i GROU P E
0

0
~ Fat igue I 4

0)
v« = 6.9V, 1 minute on 3 minu t es off. No
othe r voltages appli ed , 2g min . pe ak -acce le rat io n, f = 170c/s for 33 hou rs in
each of 3 mutuall y pe rpendicular plan es.

Post fatig ue tests

Heater t o cat hode leakage current.
Vh - k = ± 100V 2.5 20 [LA

~
Reverse grid current as in gro up A 2.5 - 1.0 - [LA

Mutu al conductance 2.5 - 3.5 7.5 mAjV

Microphonic noise as in gro up C 2.5 - 35 - mV
(r. m.s.) <Sub-group q uality level -? 4.0 - - - I:

Shock I 5 :n
II)

No app lied volt ages, 500g 0'"Om
Post shock tests e Q

Heater to cathode leakage curren t . ~»
Vh - k = ±1 00V 2.5 20 - [LA r-r-

Reve rse grid current as in gr o up A 2.5 - 1.0 - [LA
mID
-Ie

Mutu al con du ctance 2.5 3.5 7.5 - - - mA/V ~))

~I
Micro pho nic noise as in gr o up C 2.5 - 35 - - - mV Oc

(r .m.s.) 0-1
Sub-group quali ty level!" 4.0 - - - - m-<

'----- "---" -..../ <::»



"- GROUP F ~
(I)

C ."
Z J: m
m Stability life test14 . n
:;; "'"-0- Runn ing conditions: Va- c = 125V, Rk = son , . >.,

Vh - k = 180V (cath ode negative) Or-
~ O~

Stability life test end points C c
Chan ge in mutual conductance afte r 1 hour 1.0 15 % ~>

mr-
Intermittent life test -1=i

Running co ndit ions : Va- c = 125V, R" = son , ~-<
Vh - k = 180V (cat hode negati ve) 0

Intermittent life t est end po ints A.Q.L.5 Min . Ma x. C
(%) m

4D Sub-group (a)

Inop eratives16 f 500 ho urs 2.5
L 1000 ho urs 4.0

Heater current 500 ho urs 2.5 420 480 mA

± 100V
f 500 ho urs 2.5 20 [LA

Heat er to cathod e lea kage cu rr en t . Vh - k = L 1000 hours 4.0 20 [LA

f 500 hours 2.5 0.75 [LA
Reverse gr id current as in gro up A "1.1 000 ho urs 4.0 1.0 [LA

f 500 ho urs 2.5 3.5 7.5 mA/V

~Mutu al conductance L 1000 ho urs 4.0 3.25 7.5 mA/V

Average chan ge in mutu al conductance 500 ho urs 15 % 00
Sub-group (b) 0f 500 hours 4.0 50 Mn

"II Insula tion as in group A L 1000 hours 6.5 30 Mn =..
DO 6.5..

Group qu alit y level-?
f 500 hours -5! L 1000 hours 10



M8081 SPECIAL QUALITY
V.H.F. DOUBLE TRIODE

)

A.Q.L.5 Pf1 in. Max .
(%)GROUP G

Valves a re he ld for 28 days an d re t ested fo r
lnope rati ves-''

Reverse gr id cu r re nt as in gro up A.

0.5

0.5 0.75 !LA

)

The bul b and base dimen sion s of t h is va lve are in accorda nce w ith BS448 ,
Secti o n B7G

9

!( h h

h

~.000 x
0 x

- g" a' 0 0 g" E 0

o 0
tf) E
r:- tf)

a" k 't -.ir

L
tf)

B7G Base __JA ll d im en sio ns in mm

)

)

JUNE 1960 (1) P a ge 06



SPECIAL QUALITY OUTPUT
PENTODE
Special quality output pentode for use in equipment
where mechanical vibration and shocks are unavoidable
and where statistically controlled major electrical
characteristics are required.

M8082

Th is dat a should be read in conjunction with the GE NERAL N O T ES ­
SPEC IAL Q UALIT Y VA LVES wh ich precede this section ofthe ha ndbook.
and the index numbers are used to indicate where refe re nce sh ould be

ma de to a specific note.

HEATER

MOUNTING POSITION

CAPACITANCES2 (measured with an externa l shie ld)

Ctn

Cout

Ca - gl

CHARACTERISTICS3

Va
Vg2
t,
1. 2
gm
ra
!-,g l - . 2
Rk
Vg 1

ABSOLUTE MAXIMUM RATINGS4
f ma x.
Va(b) max .
v; max .
pa max.
Vg2(b) ma x.
Vg 2 max .
P g2 max.

- Vg 1 max .
Vg 1- g2 max.
Ig 1 max.
Ik max.
Rg 1- k max. (fixed bias)
VIl-1< max .
Max im um acce leration (co nt inuous ope ration)
Maxim um shock (short d urat io n)
Tbulb max.

6.3 V
200 mA

Any

3.8 pF
6.5 pF

< 300 mp F

250 V

250 V
16 mA
2.3 mA
2.5 mAjV

130 kfl
12
0 n

-13.5 V

100 Mcjs
550 V
300 V

4.75 W
550 V
275 V
800 mW
110 V
300 V

3.3 mA
23 mA

220 kfl
150 V

2.5 g
500 g
180 O(

MAY 1962 Pa ge 01



J: TEST CONDITIONS (unless otherwise specified)

~l>
-< VIl Va(bl v,«; Vgl- e Rk Rgl Ck
:0 (V) (V) (V) (V) (0 ) (0) (!J.F) ee.,....

6.3 250 250 0 740 0 1000
0TESTS A.Q.L.5 Individuals" Lot average7 Lot standard eedeviationS

(%) Bogey9 Min . Max. Min. Max. Max. ......,
GROUP A

Insulat io n
a-rest , g2-rest measu red at -300VL 0.25 100 MO
gl -rest measu red at -100V J

Reverse control-gr id cur re nt

t Rgl max. = 500k O 0.25 0.5 !J.A
III
."
m

GROUP B n
Heater current 0.65 184 216 mA i>

r-
Heater t o cathode leakage cu r re nt

lOVh - k = 100V cathod e alternately
Cpositi ve and negative 0.65 10 !J.A »Vh - k = 100V cat ho de positi ve 3.0 !J.A r-

Anode cur re nt { O~ 15 12 18 mA =i
13.9 16.1 0.86 mA -<

{ O~ 2.0 1.3 2.7 mA
."

Screen -grid cu rren t m O
1.74 2.26 0.2 mA Z C

"lI
Mutual cond uctance {O~ 2.55 1.95 3.1 5 mAJV -1 -1

" 0'".. 2.33 2.77 0.17mAjVID c C;3 G rou p qua lity level lo 1.0 m-l



> GROUP F ""C Vl
." m""C
:! Stability life test" Zm,...

-.; !:2.., Runn ing conditions. Rgl = 10DkQ ± 20% •0- 0»0 Rk = 740 Q ± 1 0 ~. ~ . Yh - k = 150Y (cath od e Or-
~ negative) m

~
Stability life test end point C

Ch ange in mu t ual co nductance after 1 hou r 1.0 10 0' », 0 r-
Intermittent life test =i

Run ning cond it ions. Rg1 = 100 kQ ± 20% . -<
Rk = 740 Q ±10% . Y1l-k = 150Y (cat hode 0
ne gat ive) C

t
A.Q.L.° Min. Max. -I

Intermittent life test end points (%) ""C
C

Sub-g roup (a)
2.5

-.;
lno pe rati ves!" { 500 hours

1000 hou rs 4.0

Heater current 500 hours 2.5 184 216 mA

Heater to cathod e leakage current. Yh - k = ± 100Y . . roo ho ur s 2.5 30 (LA
1000 hours 4.0 30 (LA

Reverse co nt ro l-gri d curren t . R~ l max = 500 kQ
500 hours 2.5 1.0 ILA

1000 hours 4.0 1.0 !LA

Mutual conductance
J 500 hou rs 2.5 1 .7 3.2 mAjY

~"( 1000 hou rs 4.0 1 .6 3.2 mAjY
Average change in mutual conductance 500 hours 15 0 /

00' n

Sub -group (b)
J 500 ho urs 4.0 50 MQ 0

." Insul ation as in gro up A .. \.. 1000 hours 6.5 30 MQ ee....
{ 500 ho urs 6.5..

Group q uality leve l!" ....,
S1 1000 hou rs 10



:I> TESTS A.Q.L.5 Individuals" Lot average! Lot standard

~
""0

~ deviationS... (%) Bogey9 Min. Max . Min. Max. Max .
CQ'" GROUP E...

0
Fat igueH Q~

VIl = 6.9V, 1 minute o n, 3 minutes off. No
othe r vo ltages appl ied, 5g min . pea k CQ
acce leration , f = 170c /s, fo r 33 ho urs in eac h

~of 3 mutua lly pe r pend icular plan es.

Post fatigue tests
Heat e r to cathode leakage cur rent.

VIl - k = ± 100V 2.5 20 f.LA

~
Reve rse co ntro l-grid current

Rg l max = 500kn 2.5 1.0 f.LA
Mutual co nducta nce 2.5 1.8 3.2 mA jV V)

"'tl
Microp hon ic no ise as in grou p C 2.5 25 mV m

(r .m .s.) o
Sub-g ro up q uality level !" 4.0 s

r-
Shock" eNo app lied vo ltages, 500g C
Post shock tests >r-

Heate r to cathode leakage cur rent . =i
VIl - k = ± 100V 2.5 20 f.LA -<

Reve rse con tro l-gr id cu r re nt "'tl

Rg i max = 500kfl 2.5 1.0 f.LA mO
ZCMut ua l conductance 2.5 1.8 3.2 mA /V -1 -1"D

Microphonic no ise as in gro up C 2.5 25 mV:: O"'tl
It (r .m.s .) oCc Sub-g roup q ualit y level !" 4.0 m-l...



» GROUP F -a III
m-a...
Zm:!! Stability life test",..
-d2

'" Runn ing co ndit ions. Rg 1 = 100kQ ± 20%, 0»'"C> Rk = 7405.1 ±10% , Vh - k = 150V (cat hode
C~

~ negat ive) m
~

Stability life test end point C
Ch ange in mutual co nducta nce after 1 ho ur 1.0 10 0 ' »; 0

~

Int erm ittent life test =i
Runn ing co ndit ions . Rg 1 = 100k5.1±2 0%, -<

Rk = 740[!±1 0%, Vh- k = 150V (cathode 0
neg at ive) C

A.Q.L.5 M in. M ax . -I

t Intermittent life test end points (%) -a
C

Sub-gro up (a) -I
f 500 hou rs 2.5Ino perat ives 1G l 1000 hou rs 4.0

Heat e r curren t 500 hours 2.5 184 216 mA

f 500 hours 2.5 30 fLAHeate r to cat hode leakage curren t . Vh-k = ±100V . .
} 1000 hou rs 4.0 30 fLA

500 hours 2.5 1.0 fLAReve rse control-gr id current. Rg 1 max = SOOkD l1 000 ho urs 4.0 1.0 fLA

~f 500 ho urs 2.5 1.7 3.2 mA jV
Mut ua l co nductance l1 000 hou rs 4.0 1.6 3.2 mAjV
Ave rage cha nge in mu tu al co nduc t an ce 500 ho urs 15 0 /

0)/ 0

Sub-group (b)
f 500 hou rs 4.0 50 M5.1 Q

... Insulat io n as in group A . . l1 000 ho urs 6.5 30 MD ee~..
f 500 hou rs 6.5

~
m

S!
G ro up q ualit y level!" l1 000 ho urs 10



M8082 SPECIAL QUALITY OUTPUT
PENTODE

A.Q.L.5
(%)

Dynamic life test 100 hours
Runn ing cond itions as a t reb ler. V)J = 300V .
decoup ling resi stor = 1.0k lJ
I"+ Ig2 = 20mA, Ig 1 = 1.6mA. f = 70 t o 7SMcjs
Poot = 900mW

Dynamic life te st end point
Change in Pout

Min. Max.

20 0/
, 0

GROU P G

Valves are he ld fo r 28 day s and ret es ted for
lnoperat lves!"

Reverse control-grid curren t .
Rgl max. = SOOklJ

o

0.5

0.5 0.75 (LA

)

)

"o
E
E
E

U'l

h

87G 8ase

"o
E
E
E

~-} !
Th e bu lb and base dimens ions of thi s va lve are in accordance w it h 65448.

Sect ion B7G )

APRIL 1960 (1 ) Page 06



SPECI AL Q UALITY OUTPUT
PENTODE M8082

)

)

9 095
M808 2 r,

(mA )

v; = 250 V
Rk= O n

100

80

6" 'I 6 0
It)

;';' )
'"~'"

1

4 0

~I- 1~

1

~

!f:!0}
201'1

~O-;

r

0

Vg 1(V) -30 - 20 -1 0 0

ANODE CURRENT PLOTTED AGAI NST CO NTROL-GRID VOLTAGE WITH
SCREEN-GRID VOLTAGE AS PARAMETER

MAY 1962 Page CI



M8082 SPECIAL QUALITY OUTPUT
PENTODE

)

on ;;
'"'" >'"

>
0 > > > > > > >
I~ (\J ~ <0 <0 0 (\J ~

~ I I I I I I T
a

I
If)
(\J

I

I I , a
a
(\J

,

,

a
I '£l

""~I>;~~~ s I

0Q~

"
~ a

N
I S'

'".....

;;
I

<0
I

> "(\J 0
~

I
<0 ~ q a
0

" 0 N If)
<0

~ I~ '"L .....
>n: I

I I I
I

I

,

0

~ a 0 S' 0
~ E M (\J

AN ODE A ND SCREEN-GRID CU RRENTS PLOTTED AGAINST A NO DE
VOLTAGE W ITH CONTROL·GRID VO LTAGE AS PARAMETER. Vg 2 = 1S0V

)

)

MAY 1962 Page C2



SPECIAL QUALITY OUTPUT
PENTODE M8082

)

)

I M8082
9320

(rn A) ;'lr
II II Vg2 =200V

Vgl=OV
.~ .
~ R k = o n

~

50

2V

40

\ 4V

I I

30
6 V

3V

20

I ... 10 V

N

12 V
10

~ (VS 1" OV)
14 V

16 V
10 2 (VOl - -9V) 18 V

0 20V

0 10 0 200 300 v: (V)

A NODE AND SCREEN-GRID CURR ENTS PLOTTED AGAI ST A NO DE

VO LTAGE W ITH CONTROL-GRID VO LTAGE AS PARAMETE R . Vg2 = 200V

MAY 1962 Page C3



M8082 SPECIAL QUALITY OUTPUT
PENTODE

~ s
'" -.;'

>
l()

ob
> Ia a
to a
"I

l()

>
> a
a ~
~q I
II a >N"
"' ~ a

> 0:: > 6>
in I

~ r- " a
I a

'<t
ob

> I
l()

> q-
a I
~

> I
N
CD

~) a
a > I a
CD a C"l

2 II

>'" 4

a
a
N

,

I :;
I!lq a

I 70 " a
<i-

"
:;>

'" ~'"

'"
,,-4·7 ">1N ~'" ....

'"1'0 ,.-'

l'....,.,.

c2...-

~ a a a 0
H.§ <D ':t N

ANODE AN D SCREEN-GRID CURRENTS PLOTT ED AGA INST ANODE
VOL TAG E WI TH CONTRO L-GRID VO LTA GE AS PARAM ETER. Vg 2 = 250V

)

)

)
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SPECIAL QUALITY OUTPUT
PENTODE M8082

)

)

1 1 1 M8 08 2
I 909 8

1r o 9 m I

( k D ) (mA!V) 1 1 (mA)

v«= Vg2 = 15Q V I

I
R k = on I

I I

I

I

800 8
I

4 0
I

1
I

1
I

I
10 ~I

I

ro
600 6

I
30

I

1
I

9 m

400 4 2 0
U

Ti
I

200 2 10
1

1

1"

0 0 0

V
9l(V)

- 3 0 20 10 0

ANODE AND SCREEN-GRID CUR RENTS, MUTUAL CONDUCTANCE AND
ANO DE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VO LTAGE

MAY 1961 Page CS



M8082 SPECIAL QUALITY OUTPUT
PENTODE

)

r, 9 m 91 59 M80 8 2 ~J-l__._ I I I
(kOJ ( mA/V) I I I ( rn A)

I r
Va '=" Vg2 .. 20 0 \1

R, - on
I

I

- ;L
I

800 8 1, 4 0

I
I - 1l.1 -+-T I

I I

"o I I

I

600 6 I 30
I

I.J _~~
I ,-

I I
I I I I I

I

40 0 4 20

, I

I

200 2 I 10

' "X-
!

I i--i.

0 0 0

V91(V) - 30 - 20 - 10 0

A NO DE AN D SCREEN- GRID CURRENTS, MUTUA L CO NDUCTA NCE AN D
ANODE IMPEDAN CE PLOTTED AGAI NST CONTROL-GRID VO LT A GE.

Va = Vg 2 = 200V

)

)
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SPECIAL QUALITY OUTPUT
PENTODE M8082

)

)

ro gm M 80 82
9 15 B 1

(kil) (mA/V) ( m A)

VQ=VS 2 = 2 5 0 V

R,=on

I

r oI I
800 8 80

I
I I 10

I
I

600 6
I 6 0

o,E;

400 4 I
4 0

200 2 20
I

\.'
I I

".I ./
, ,

I ,q--±;
0 0 I I -"- 0

V,,(V) - 30 - 20 - 10 0

ANODE AND SCREEN-GRID CURRENTS , MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VO LTAGE.

Va = Vg2 = 250V

MA Y 1962 Page C7



M8082 SPECIAL QUALITY OUTPUT
PENTODE

)

9099
I QMBOB2

(mA)

Triode conn ected

R, on

80

~

g)
II

~Ol
60

~

RL 40

I

..;.
0

!f.>1-

I 20

r ..;.1-
I -?<j

V I
I I VI

..If'
0......... , I

V
9 1

(V ) -30 -20 - 10 0

AN ODE CURRENT PLOTTE D AGAINST CONTROL-GRID VO LTAG E WITH
ANODE VO LTAG E AS PARAMETER, W HEN TRIODE CONN ECTED

)

)

MAY 1962 Page C8



SPECIAL QUALITY OUTPUT
PENTODE M8082

)

~
I

~
'" :::

'1cs: a
a
tfl

'1& -...
c,

'1z, .....
c\

I

~ I

'1° 2 , r I
1 aa

'<t

"19/ ,'1'-

"'-
u "1c/,
~
u

N .. ccco c

~ "
.... i' l I I aa 0 &, I

a
co u

.; If M
z ..

u I
0

1'0-.-i:
t- »:

I I

"10..

-1o ~ / &
aa

-1 N

'"

1 I a
1" 1 a

",6 -A'll
9 o"~'2. 1

a

0< a 0 0 0

HE <D 't N

AN ODE CURREN T PLOITED AGAINST ANODE VOLTAGE WITH CONTROL·
GRID VOLTAGE AS PARAMETER. WHEN TRIODE CON NECTED

MAY 1961 Page C9
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SPECIAL QUALITY
HALF-WAVE RECTIFIER
Special quality half-wave rectifier primarily intended for
operation at high altitudes in equipment where mechanical
vibration and shocks are unavoidable.

M8091

This data sho uld be re ad in co njunc ti on with GENERAL N OT ES­
SPECIAL QUALITY VALVES w hich prece de t his sec tion of th e handbook .
and t he index numbers are used to indicat e w here refe re nce should be

made t o a spec ific note.

H EA T ER

M O U N T I N G POSITION

LIM IT ING V AL U ES4 (absolute rat ings)

P.I.V. max.
ia(Pk ) max .

Vh - k max .
Maximum altitud e for full P.I.V. rat ing
Maximum acce le rat io n (continuous ope ration)
Max imum shock (sho r t duration)
Tb u 1b max.

6.3 V
US A

Any

2.0 kV
900 mA
650 V

60 ,000 ft
2.5 g

500 g
220 °C

V
n

fLF
mA

2 x 625
250

16
250

2 x 500
150

16
300

TYPICAL OPERATION OF TWO M8091 AS FULL-WAVE RECTIFIER

Capacitor input

V in (r .m .s . )
Rum min. (pe r anode)
C max.
lou t max.

a

a

g
Top cop
t y p ~ CT I

22·2mm

k h h

APRIL 1960 (1)



TEST CO NDITI O N S (un less ot herw ise spe cified);l>
"V
~
r-
-e
o,
<>

TESTS

GROUP A

Voltage breakdow n

Vh

(V)
6.3

Vin (r .m .s. )

(V)
625

R10 ,lI l

(kO)
5

C
(f-lF)

8

A.Q.L.5
(%)

0.25

Individuals"
Bogey9 Min. Max .

~
eeo
--0

0.65 0.9 1.4 A

0.65 150 ILA

0.65 18 26 V

0.65 120 - mA

1.0

t

"'D
~

"~
o
N

GROUP B

Heat e r cur re nt . .

Heater to cathode leakage current. Vh - k = 330V (cat hode positive) ..

Anode voltage . la = 150mA ..

O ut put curre nt

Group quality levef ! !'

GROUP C

Output current. Vin(r.rn.s.) = 500V, Rioal! = 3kO . .

t Hot switch

[H ot switch. f = 1.5 to 2.4kcjs C reduced to suit frequency

tThe anode vo ltage is swit ched on an d off six t ime s and no ar cing mus t
occur~w i t hi n t he valve.

'--.../

2.5

2.5

6.5

145 mA

~

I
»
r­
"T1Vl

~~
pC)
<­m».-
~~nc-I»
:;;.-
iii=i;:Ill-<



l>
."

~,..
-c

'".,

t

'----"

GROUP 0

Glass st rain test" A • No applied voltages

Base st rain t es t !", No ap plied voltages

GROUP E

Fati gue!4

Vii = 7.0V , 1 minute on 3 minutes off. No other voltages applied .
minimum peak acceleration 5g, f = 170 cfs for 33 hours in each of 3
mut ually perpendicular plane s.

Po st fatigue t ests

Heater to cat ho de leakag e cur rent . Vli - k = D OV (cat hode positive)

O ut put cu rren t

Sh OC/< !5

"'-"

6.5

6.5

2.5

2.5 120

200 fJ. A

mA

J:{.fI
»"
r-

m
"TlQ
~»
»r-
<~me
;:0»
m rn­
-1 -1--<
:!!
m
;:0

."

~
ro

8

No appli ed vo ltages, 500g.

Post shock tests

Heat er t o cathode leakag e curren t. Vli- k = 330V (cathode posi t ive)

O ut put curren t

Vo lt age breakdow n

Gro up quality level l "

~
2.5 - 200 ILA CO
2.5 - 120 - mA e
2.5 - - - -..0
6.5 -



l>

""r=
~

t

"~
~

!2

GROU P F

Life l "

Running conditions. Vi"IL"' ,s.) = 500V , RI""" = 3k!l
VII - I< = Vo", +150Vr.m .s., C = 81LF

Stabilit y life test end point

C ha nge in anode vol ta ge after 1 hour. I" = 150mA

Intermi t tent life test

Ru nning co nd it io ns. Vi"IL"' .S,) = 500V, Rjo",j = 3k!l
VII - I, = VO'" + 150V r.m .s., C = 81LF

Intermittent life test end points

Sub -group (a)

Ino pe rat ives II i

Heat e r current

Heat e r t o cathode leaka ge current. VII - k = 300V (cathode
po siti ve)

Sub -g ro up (b)

O utpu t cu r re nt

Group q ua lit y level III

GROUP G
Valves ar e he ld for 28 days and re tested fo r

Inoperat ives 16

<:>

A.Q.L.5

(% )

1.0

f 500 hours
L 1000 hours

500 hours

f 500 hours
L 1000 hours

f 500 ho urs
L 1000 ho urs

f 500 hours
L 1000 hou rs

'-

Individual s,j
Bogey" Min. Max.

10

A.Q.L." Min. Max.
(%)

2.5
4.0

2.5 0.9 1.4

2.5 150
4.0 - 150

~O 1W
~5 1W

6.5
10

0.5

."

A

ILA
ILA

mA
mA

3:
CO
o-e

I
:r>•"T1Vl
'''''Cl
~m
:r>n
<­m:r>•
~D
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:::!:r>
"T1'
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SPECIAL QUALITY
HALF·WAVE RECTIFIER M8091

)

:r 6154 MB0 91a
~nA)

I

250
I

20 0

ISO

100

50

0 I-
0 10 20 30 Vo~VI

ANODE CURR ENT PLOTTED AG A INST ANODE VO LTAGE
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M809 1 SPECIAL QUALITY
HALF-WAVE RECTIFIER

lout /I- H--+-H -+-H -+-+-+-+-HY--HY M8091 H-+-+-+-+-+-f-+-+-+-++-cH
(rnA)

H -+-H -+-H -+-+-+-+--t--'f-+ -H Rat in9 chart I

6269

250 I+-r-++-1rl-+-t-++-+-++-+++-+-+-H--+-r-++-1rl-+-+-++-++ +-+-++-++t-H

BOUNDARY OF OPERATION WITH CAPACITOR OR
CHOKE IN PUT FILTER

)

)
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SPECIAL Q U A LITY
HALF-WAVE RECTIFIER M8091

)

)

(n) I I M6091 6575I

Rating chart 2
I

I I I I I I

Ca pacit or input filter based upon ia (sufge) = 3 ·2A I
I

I I I I I

250
I

Cmox = 24)1Ffor f= 40to60cl , .At f > 60c /s I
I

I I I I
Cmo x =~x24)1F I I

I f(c /s)

I I

RI im = Rs +n
2R

p+R odd = .)2Vin(r.m.srVo(surg<)
io (surg<)

200 Rlim::: Ser-ies re si ston ce pe r an od e·-cg Pe = Reais tcnce of t he. t r-cnet c r-rner secon dary --- -
0 pe r an od e: I

· Rp = Resistanc e: of th e.tran sform er primary --c,

c Radd = Added ser-ies resist ance pe r an od e
0· n = Sec on dar y t o primary rat io in half - wave

. ~ ci rcuit s or half secondary to primary
150 ratio in full-wove cir cuits· I

· I
E
E I
:S I
::;

~ Ja:
100

-

I

50
- - -

I

- -
I

0
- - - - -

0 20 0 400 600 (V r.m s)

Ope n c ircuit s econda ry volt age.

MIN IMUM SERIES A NO DE RESISTANCE PLOTTED AGA INST
OPEN CIRCUIT SECONDARY VO LTA GE

SEPT EMBER 1959 (1) Pa ge C3



M8091 SPECIAL QUALITY
HALF·WAVE RECTIFIER

lout I 6270
I M8091 I(rnA)
I I I
Rat ing char t 3

I I I
Capaci to r input bau d upon ia( pl<) max = 90 0mA

I I . I I I I I 1

200 Voutx lOO "/oRecti f icat ion I:ff icic:ncy =
;.t2V in(r.m,sj

>." j '

I••

•• i • •
~I . I ·'

150

i i I I.

I.
I i :1I "
I ,•• i , .

~.~.

,." ;.'

I·.·· ~ ' ,j;
10 0

"Ar • c of per rnis si ble opera tion

• Ii l ••

, " ,

II
. ?

i'
i'"

, 'i

"
'>: 'i

50 a

'~

.t

•i l .··

0 I i

0 20 40 60 80 10 0 (°/0)
Rltct if icat ion e:1t iciltncy

OUTPUT CU RRENT PLOTTED AGAINST RECTIFICATION EFFICIENCY

)

)

)
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SPECIAL QUALITY
HALF-WAVE RECTIFIER M8091

)

Vout Me0 91 6272

(V)

Opera t ion 01 two MS0 91 as
t un-wove re ct it ier (1= 50c/s)

Capa cit or input f i lt~r

10 0 0 c-v.
~ ' 'l

.... ~"I
:'>. ~J~

- <?
~ ~~ ~>O

........ OJ,
1'..1

<?I
-t

SO O
c:r<?SI-

~/i", .:::::

<Jr J
I "I.. <O.f}

"'\...

<Jr< 1-'",

~ <JrS ~O.f}
001-

600
I

<Jr ISO.f}

<Jr"1
1"'-t-

00"
1"1.

~/JOr}
p.... ,

4 0 0
c- <Jr J "'t-

° O",

<X80 J'l.
I

~

200

I

0

0 100 200 300 Iout {mA)

CAPAC ITOR INPUT FILTER REGULAT ION CU RVES
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M8091 SPECIAL QUALITY
HALF-WAVE RECTIFIER

)

Vout MB091 6271

(V)
Operat ion ot two MB091 a.
tuu-wo•• ,oc ti t i. , (1=50c/5)

Chok. input ti lt.r

1000

L= lOH

800 SH

3H

1/1 J 2H -
Vin(r.m.5~= 2x700Y

\
600

2x60 0V

2xSOOV

4 0 0 IH
, - I

2x400V

2x30 0Y

200

0 1

0 100 200 30 0 Iout(mA)

CHOKE INPUT FILTER REGULATION CURVES

)
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SPECIAL QUALITY DOUBLE DIODE

Special qUGfity double diode with separate cathodes and
internal screening between sectians for use in equipment
where mechanical vibrations and shocks are unavoidable
controlled major electrical characteristics are required.

M8l12
and where statistically

Th is data should be read in conjunct ion w it h GENERAL NOTES­

SPECIAL QUALITY VALVES wh ich precede th is section of the handbook.

and the index numbers are used to ind icat e w he re reference should be

made to specifi c note.

HEATER

Suitabie for ser ies or parallel operation , a.c. or d .c.

6.3

300

CAPACITANCES2 (measured w it h an external shield)

V

mA

Ca'- k ' +h+ s +s

Ca"- k "+h+s + S

Ck'- a ' +h +s +S

Ck"- a"+ ll+S+S

Ca '- a"

LIMITING VALU ES' (absolute ratings) each sec tion

P.I.V. max.

I" max.

ia ( p k ) max.

ia {s urg e ) max.

VIl- k max.

Maximum acceleration (continuous operati on)

Maximum shock (short duration)

T lJ1I1b max.

3.2 pF

3.2 pF

3.9 pF

3.9 pF

< 26 mpF

360 V

10 mA

60 mA

350 mA

360 V

2.5 g

500 g

165 °C

J U NE 1960 (1) Pag e 01



"- TEST CONDITIONS (unless ot he rwi se spec ified) 3:c
Z

VII V a(r. m .s . ) R10a d Cm

... (V) (V) (kQ) ([-IF) eee-
<>

6.3 165 11 8.0 ~
~ -TESTS A.Q.L.5 fndi vid uaf sll Lot overc ge? Lot standard

~deviationH

(%) Bogey!J Min . Ma x. M in. M ax . M ax .

GROUP A
II)

Insulat io n
"tJ
m
n

t
a-rest , screen -rest measured at -300V 0.25 100 Mil s

r-

~
C

GROUP B :>
r-

Heater cur re nt 0.65 275 325 mA =i
-<

Heat e r t o cat hode leakage cur re nt 0.65 - C

Vh - k = 100V (cat hod e negative) 5.0 I~A
0- - C

Vh- k = 100V (cat hode pos itive) - - 5.0 ',lA c:I
r-
m

O utput cu r ren t 0.65 18 16 - mA
0

~I
Emission v« = 10V 0.65 - 40 - - mA 0
Group q ualit y leveJl ll 1.0

0- - - - - m

'--- ------ .:» --"



c GROUP C III
"tI

Z Anode current. Va = OV, Ra = 40k O 2.5 2.0 20 (l .A mm
Anode cu r rent d ifference between sect io ns n...

v « = OV, Ra = 40kO 2.5 5.0 I-'A i>...
C>

Chan ge in e missio n Vh = 5.7V, Va = 7.0V 2.5 15 % r-
~

Hum Vh = 7.0V Test ed in circuit shown belo w 2.5 10 mV Q)
(r.m.s.) C

G roup quality level !" 6.5 »

,,,ni
r-

r I =i

,J -<
c
0

t
To va lve volt me te r C

T 500kO (inpu t im pe da nc e g:,

> I·OM O . )
r-

15kO m

3 4 C

0
j4 6 1S1

C
m

GROUP D
Glass st rain test ll A . No applied voltages 6.5

3:Base strain test->. No applied voltages 6.5
Capacitances (shielded). No appliedvoltages 6.5

COCa ' - a" 26 mpF
Ca ' - k ' +I1+ s+s 2.4 4.0 pF ~

." Ca "' - ){N+h +s +S 2.4 4.0 pF -~..
Ck ' - a '+ h +s+s 2.5 5.0 pF~,.

~8 Ck"- u"+ h+ s+s 2.5 5.0 p F ~



Intermittent life test

The valve is connect ed in a full wa ve re cti fier circuit with a load resistor of 11kG and a reservoi r capacitor of 8p.F.
Th e supply impedance is ad justed so that the peak anode curre nt is not less th an 60 mA fo r a no minal valve . t he
total output cu r rent be ing approx imately 18mA.
Th e cathod e t o heat e r vo ltage is prov ided by t he o utput vo ltage in se r ies with 117Vr.m.s.

c
Z
m

TESTS

GROUP E

Fati gue14

Vh = 6.9V. 1 minute on 3 minu t es off. No
other voltages app lied , 5g min . peak
accelerat ion . f = 170cfs for 33 hours in each
of 3 mutually perpendicular planes

Post fati gue test s

Heat e r to cat hode leakage cur rent .
Vh - k = ± 100V

O utput current

Shock i s

No applie d vo ltages . 500g

Post shock test s

Heat e r to cathode leakage cu r rent.
Vh - k = ±100V

O ut put cur r ent
Grou p qu ality levep o

G ROU P F

A.Q.L.5

(%)

2.5
2.5

2.5
2.5
6.5

IndividualsH

Bogey" Min . M ax.

15
14

15
14

Lot average?

Mi n. Max .

Lot standard
deviationS

Max.

p.A
mA

-
VI
"tl
m
o
i>
r-

e
c
»
r-
=i
-<
e
o
c
c;I
r­
m

o
o
o
m



.... A.Q.L.5 Min . Ma x. VI
C "'tlz (%) mm Intermittent life test end poi nts ("')... ;11> Sub-gro up (a) I"'"
~

lno pe rat ives!" f 500 ho urs 2.5 toL 1000 hours 4.0 - -
f 500 hours 2.5 275 325 mA C

Heater current . . L1000 hours 4.0 275 325 mA l"
I

Heater to cat hod e lea kage cur rent . Vh- I, = ± IOOV f 500 hours 2.5 - 10 flA :::j
L 1000 hours 4.0 10 !~A . -<
{ 500 hours 2.5 35 mA CEmissio n v « = 10V 1000 hou rs 6.5 30 mA 0

t Sub-gro up (b) C
D:I

Chan ge in emissio n Vh = 5.7V. Va = 7.0V 500 hours . 4.0 - 20 0;, r-
m

Anode cur re nt Va = OV. Ra = 40kn 500 hours 4.0 1.0 20 !~A

{ 500 hou rs 4.0 50 - Mn C
Insulation as in gro up A 1000 hou rs 6.5 50 - Mn 0

f 500 hours 6.5 - - CGroup qua lity level!" . . L 1000 hours 10 m

GROUP G ~
Valves are held fo r 28 days and retested fo r

0.5 COlno pe rat ives!" -
~

~I I
~

~



M8212 SPECIAL QUALITY D OUBLE DIODE

0 ' s a"

h

h

O
k"

all 0 0 s

o 0

k
l

0
1

B7G Base
h h kif

Th e bul b and base dim en sion s of thi s valve are in acco rda nce w it h BS448 .
Sect ion B7G
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SPECIAL QUALITY DOUBLE DIODE M8212

)

)

1 0 I : I , ,

(mA) i I M 8 212 4756,
I I I I I I

Each sec tion
I I I I 1 I '

I 1 I I
,

I I I
I I

1 1 I I 1

eo
1 ,

I

I I I
i i I I

I I

I I

:
I :

60 I

1

v I I

I I ; I
I

I I

1/ I I
1/ I

40
I

I
V I

/
~

I

/ I I I

'/ I I '

20 1/ I

~ I
1

1

I
I

0 /
0 4 8 12 Vo(V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLT AGE
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TRIPLE DIODE TRIODE

Triple diode triode with 300mA heater and one diode
having a separate cathode. Primarily intended for use
in f.m.fa.m. receivers.

HEATER

PABC80

Suitable fo r series operation a.c, or d.c .

Ih

Yh

300

9.5

mA

Y

)

For limiti ng values. characte r ist ics, ope rating cond it ions and base
con nec t ions see dat a s heets UABC80 .

ISSU E 1 PABC80 355-1
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R.F. TRIODE

Triode with low anode-to-gridcapacitance intended
(or use as an r.f. amp/irer in V.H.F. television
tuners.

PC97

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

Ih 300 mA
Vh 4.5 V

CAPACITANCES

Shielded Unshielded
Ca- g 480 500 mpF
Cg-k 3.2 3.2 pF

Ca-k 210 250 mpF

Cg-k+h+S 5.0 5.0 pF

Ca-k+h+S 4.2 3.3 pF
Cg- h 280 280 mpF

Ck- h 2.5 2.5 pF

CHARACTERISTICS

Va 135 V
Vg - 1.0 V

la 11 mA

gm 13 mAjV

f.I. 65
ra 5.0 kO

v, for la = 100f.l.A -5.0 V
Vg for 20: 1 reduction in gm -3. 1 V
Vg for 100 : 1 reduction in gm -5.0 V

OPERATING CONDITIONS

Conditian 1 2 3 4 '·

Vb 135 135 135 135 V
Ra 1.0 1.0 2.2 2.2 kO

Rk 82 0 0 0 0

a, 0 1.0 0.22 1.0 MO

Rg- a 22 22 MO

la 10.5 13 14 14 mA

gm 13 15.5 16 16 mA jV

) v« for 100 : 1
red uction in gm -5.0 -4.8 -6.0 - 11 V

Ia.etJIJU LY 1963 Pale DI



PC97 R.F. T RIODE

Condition 5 6 7 8
Vb 200 200 200 200 V
R" 5.6 5.6 6.8 6.8 kO
Rk 82 0 0 0 0
Rg 0 1.0 0.22 0.56 MO
Rg - a 22 22 MO
la 12 13 14 14 mA
gm 14 15.5 16 16 mAjV
V~ for 100 : 1

reduction in gm -7.5 -7.3 -9.0 -12.5 V

la and gm curves correspond ing t o cond itions 1 to 4 are given on pages
C2 and C3 , and fo r cond it ions 5 t o 8 on pages C4 and C5.

DESIGN CENTRE RATINGS )
Va(h) max. 550 V
v; max. 200 V
pa max. 2.2 W
Ik max. 20 mA

-Vg max . 50 V
Rg- k max. 1.0 MO
Vh - k max. 100 V
Rh - k max. 20 kO

a )
h

h ~J x x

.. 0 0 0,

0 0

s E E
9 10 10

r.:.. 'l"o 0 'l" 10

k k

1k h h

B7G Ba se

174 381 All dim ensions in mm )

I#SelIJ ULY 1963 Pa le 02



SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode with 100 mA. heater for use
in D.C.jA.C. mains-operated equipment. The pentode
section is suitable for automatic volume control.

UAF42

HEAT ER This valve is suita ble fo r ser ies o pe ration , D.C. or A.C .

Ih 0 .1
Vh 12.6

A
V

MOUNTING POSITION
Any

CAPACITANCES

) Cad_gl < 0 .0015 iLf'.F

Ca d_ap < 0 .15 f'.iL F

Pentode Se ction

Ca_gl < 0 .002 f'.f'.F

Cout 5 .1 :J.f'.F

Cl n 4 .5 iLf'.F

Cgl_h < 0 .05 iLf'.F

Di ode Section

Caa_k 3.8 iLf'.F

Ca.d c.h < 0 .02 iLiL F

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

) Va = Vb 100 170 200 V

Rg2 56 56 76 kO

V g2 50 85 85 V

Rk 310 310 310 0

V gl - 1.2 - 2.0 - 2.0 V

la 2.8 5.0 5.0 rnA

Ig 2 0.9 1.5 1.5 rnA

gm 1.7 20 2.0 mA/Y

ra 0.85 u.9 1.0 MO

!.LgLg2 18 18 18

*Vgl - 16 - 28 - 34 V

Re q 5.8 7.5 7 .5 kQ

* For 100 : 1 red ucti on in mutual co nductance.

ISSUE 2 UAF42 854-1



UAF42 SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode with 100 mAoheater for use
in D.C.fA.C. mains-operated equipment. The pentode

section is suitable for automatic volume control.

LIMITING VALU ES

Pento de Section
Va(b) max . 550

v, max . 250

pa max. 2

Vga(b) max . 550

Vga(la<2.5 mA) max . 250

Vga (1. = 5.0 mA) max. 125

pga max . 0.3

Ik max . 10

Vg1 (lg1= + O.3[LA) max. - 1.3

Rg)_k max . 3.0

*Rga_k max . 3.0

RLk mD. W
VL k max . 150

* Fo r Vga(pk) no t exceed ing + 10 V.

V
V

W
V
V
V

W
mA

V
MO

M O

k O

V

)

Dio d e Section
VadiPk) max .

lad max .

Va d max . (la d = + 0.3 [LA)
Rh_ k max .

Vh_ k max.

200

0.8

-1.3

20

150

V

mA

V

k O
V

)

--I20
'
3mm r=maX_

1
92 ad 91 E"EO
ad a k, S O E

-o

u IBaA BASE
~E=J- -~

22 mm
ma x )

[ffi1

I@I UAF42 854-2

k,s h h

a

93 - .......-

91

ISSUE 2



SINGLE DIODE R.F. PEN T O DE

Single diode R.F. pentode with 100 mAo heater for use
in D.C.jA.C. mains-aperated equipment. The pentode
section is suitable for automatic volume control.

UAF42

3

30

10

100

3000
10

(~A)

000

300

I
o-10-20

438 UAF42
II
1/

I I I I
Vo=IOO-200V II
Vg3 = OV

~
If

I h =O·IA I

Vb=170V
I

VI III II

Rg2 =56Kn I [I

II II
I~I v~ II /

0
0

"r;;
~~ r--. II

II

/ II II
II Vb= IOOV

IJ II IJ Rg2=56KQ
~

~ I
_I I

II ~ ~ ~
I

~1 ~ 0 ~ .:>
~ 0

~Ii - 0
Ii) ,II I I II - I I ,1

~ III II II ~

)

A.NODE CURRENT PLOTTED AGAINST CONTROL-GRID VO LTAGE FOR
DIFFERENT VALUES OF SCREEN-GRID VO LTAGE

UAF42 854-3ISSUE 2
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UAF42 SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode with 100 mAoheate r for use
in D.C.IA.C. mains-operated equipment. The pentode

section is suitable for automatic volume control.

)

)

)

o

00

3

1000

30

gm
(~A/V)

300

I
o-10-20

437 UAF42

II

II

Va =IOO-200V
Vg = OV3
I h = O·IA

~ ~~

I
II

Vb =170V
II

1/ '111, 11 V
Rg2=56~n I

I~ I ~

0
0 1

tV IIII
'1/

~~ If

V ~ II Vb =IOOV
Rg2 =S6KQ I

" I
I

~ ~ ~ ~ ~ 11;::..1

~ 0 ~ 0 «0 0
17"

Ct)
1- f 0

~J «0- -II V I I~ Il iA I J II V

MUTUAL CONDUCTA NCE PLOTTED AGA INST CONTROL-GRID VOLTAGE
FOR DIFFERENT VALUES OF SCREEN-GRID VOLTAGE

)

UAF42 854-4ISSUE 2
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SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode with 100 rnA. heater for use
in D.C.jA.C. mains-operated equipment. The pentode
section is suitable for automatic volume control.

UAF42

100

30

3

300

10

gm
('tJA/V)
I ('tJA)
R(lq (KO.)

1000

I
o-10-20

440 UAF42

1/

10

R(lq
I .....

"""- J]f i
u II

I g2.fro ~ I.i

D gm
[) ~ k

II" '"
II

17[7

II 1\

~

Vo=Vb=170V
IJ Rg2 = 56KQ

IJ
Vg3 = OV

I h = O·IA
II

IJ

to

3

0 ·1
Vg1(V) -30

30

0-3

100

)

AN ODE AND SCREEN-GRID CURRENTS. MUT UAL CONDUCTAN CE.
INTERNAL RESISTA NCE AN D EQUIVALENT NOISE RESISTANCE PLOTTED

AGAINST CONTRO L-GRID VOLTAG ES
For Vb=170V and wit h a res istan ce of 56K f2 in ser ies wit h t he screen gr id
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UAF42 SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode with 100 rnA. heater for use
in D.C./A.C. mains-operated equipment. The pentode

section is suitable for automatic volume control.

)

)

)

3

30

300

10

100

gm
(pAN)
I(lJ A)
Rcq(KO)

1000

gl

4 391 1111 " I I I I I
I I II 1 I1II11
I I I II UAF421\
R~q1\

r-. I a
fJa

IA
V'I

Y

r-. I I I I i/I g2r-. .... gm

~
~l\

I.~

V

I
V VV II

Va=Vb=IOOV
Rg2 =56 K.o.

I
1/ I Vg3 :: OV

Ih = O·IA

V. (V) - 15 -10 - ~ a

30

10

3

0 ' 1

0 '3

100

A N ODE AND SCREEN-GRID CURRENTS, MUT UAL CONDUCTANCE,
INTERNA L RESISTAN CE AND EQUIVALEN T NOISE RESISTA NCE PLOTTED

AGAINST CONTRO L-GRID VOLTAGE
For Vb=100V and wit h a resist ance of 56K n in seri es wi t h t he screen gr id )
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SINGLE DIODE R.F. PENTODE

Single diode R.F. pentode with 100 rnA. heater for use
in D.C./A.C. mains-operated equipment. The pentode
section is suitable for automatic volume control.

-o
(I')

~ ~-
\I

~-

/

I
> d >

N - 0 ~ 0
~ - " -o--LL II Itl II-c -
=> - >.J:111

II ('II rtl

>0rf">C7'

\

I

UAF42

8o
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(I')

8

o
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CIll ~O
.- E >E 0

> L- ",-,,0
(I')
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o

o
o
I")

o
o o

(")
o

CROSS MODULATION CURV E FOR V b =170V WITH A RES ISTANCE OF

56K n IN SE RIES W ITH THE SCREEN GRID
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UAF42 SI NGLE DIODE R.F. PENTODE

Single diode R.F. pentode with 100 mAoheater for use
in D.C./A.C. mains-operated equipment. The pentode

section is suitable for automatic volume control.

Ii)
l") I
~ T

o~

...J ....
II
~

7

17

> C> II
N

O~Oo -0
~ II ttl uLL .0 II-c >
:J II N fl')

e 0'1 en>0::>

->--c::J,-
ooo

8
C"l

8

o

)

)

c:cn :; 0
'- E E 0>1- _ 0

M

o
o
o

o
o
M

o
o

o
t')

o

CROSS MODULATIO N CURVE FOR Vb =100V W ITH A RESISTANCE OF

56K n IN SERIES WITH TH E SCREEN GRID )

ISSUE 2 UAF42 357·8



DOUBLE DIODE

Double diode with separate cathodes and with
electrostatic screening between sections.

Except for hea te r rati ngs th e U B41 is ide ntic al t o t he EB41 .

HEATER

UB41

UBC41
OVERLEAF

Suitable for series ope rati o n, a.c, or d.c.

Ih

Y"
100

19
mA

Y
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UBC41 DOUBLE DIODE TR IODE

High gain triode for use as o.i, voltage amplifier,
combined with twin diodes, for d.c.]a.c. mains

operation.

)

Except for capacit ances , basing and dimen sion s t he UBC41 is iden tical t o
the UBC81 .

CAPACITANCES

Ca /d - gt < 0.007 pF

Ca" d - gt < 0.03 pF

Cad --a t < 0.01 pF

Triode section

Cg_k 2.75 pF

Ca- k 1.5 pF

Ca- g 1.3 pF )
Cit -II < 0.05 pF

Dio d e se ct ions

ea I d -k 0.8 pF

Ca " d- k 0.7 pF

Ca ' d- a " ct < 0.3 pF

Ca ' d - h < 0.1 pF

Ca" d-h < 0.05 pF

BaA BASE

a

9

c'd

k h h

9

a

h

rF
~~~ox .

o Ud

o'd

E '
k E~
~E

h

)(
o
E
E
E
o
-0

)

)
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DOUBLE DIODE PENTODE

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

H EAT ER

UBF80

Th is va lve is sui tab le for series op e rat ion a.c , o r d. c.
~ 100 mA
Vh 17 V

MOUNTING POSITION Any

CA PACITAN CES
~

cal d-gl < 0.0008 pF
CU'(/ _ 11 < 0.2 pF
CU" <l_ gl < 0.001 pF
Ca" d _ a < 0.05 pF

Pe ntode Sec t ion
Ca_gl < 0.0025 pF
Co u t 4.9 pF
Cl n 4.2 pF
Cgl~h < 0.07 pF

Diode Sect ions
Ca1tL k 2.2 pF
Ca'I Ll_k 2.35 pF
c al d_ a"d < 0.35 pF
Ca' d_ h < 0.02 pF
CI1" <1._ h < 0.005 pF

OPERATING CON DITIONS AS R.F. O R I.F. A MPLIFIER
Va= Vh 100 170 200 V
R«2 47 47 68 U l
Vg2 50 85 85 V
Vg:l 0 0 0 V
Rk 300 300 300 n
I" 2.8 5.0 5.0 rnA
Ig2 1.0 1.75 1.75 rnA
VgJ - 1.2 - 2.0 -2.0 V

) grn 1.9 2.2 2.2 mAN
ra 0.9 0.9 1.0 M n
[Lg1- g2 18 18 18
Req 4.6 6.2 6.2 kO
Vg1 for 100 : 1 reduct ion in g rn - 15 .5 -26.5 -31 .5 V

OPERATI NG C O NDITI O NS AS RESIST A N CE CO U PLED A.F.
A MP LIFIER
Vb Ra la Rg2 Ig2 Rk Rg1 Vout Dtot* R **g,
(V) (kO) (mA) (k O) (mA) (k O) (MO) v: (%) (kO)
100 220 0.32 680 0.12 2.7 1.0 82 1.9 680
100 100 0.73 270 0.29 1.0 1.0 67 1.8 330
100 220 0.32 820 0.11 0 10 100 3.0 680
100 100 0.66 330 0.25 0 10 70 3.2 330

170 220 0.56 680 0.2 2.7 1.0 85 1.5 680
170 100 1.25 270 0.5 1.0 1.0 70 1.6 330
170 220 0.56 820 0.19 0 10 140 1.0 680
170 100 1.16 330 0.46 0 10 100 1.4 330

*Vout= 5 Vlr . m.s.)
**G r id re sist or of fo llowin g va lve

ISSUE 2 UBFBO 12SS-1



UBF80 DOUBLE DIODE PENTODE

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

OPERATING CONDITIONS AS TRIODE CONNECTED

RESISTANCE COUPLED A .F . A MPLIFIE R

g2 connected to a, g" con nected to k

Vb R. I. Rk Rg1 VOUI 0 101" R *.~ l

(V) (kn) (mA) (kn) (M n ) v;;:- (%) (k n)

100 100 0.74 1.8 1.0 11 4.9 330
100 47 1.4 1.0 1.0 11 4.8 150
100 100 0.8 0 10 12 4.7 330
100 47 1.5 0 10 12 4.8 150

170 100 1.25 1.8 1.0 11 3.5 330
170 47 2.4 1.0 1.0 11 3.1 150
170 100 1.4 0 10 14 3.8 330
170 47 2.8 0 10 14 3.4 150

*Vout= 5 Vl r . m .s . )

' " Grid resistor of fo llowi ng valve.

)

LI MITI N G VALUES

Pentode Section
Vn(bl max. 550
v, max . 250
pa max. 1.5
Vg2(bl max. 550
Vg2 max. (In<2mA) 250
Vg2 max. ( la= 5mA) 125
Pg2 max. 0.3
Ik max. 10
Vg1 max. ( 1"1 ~ · 1 -0.3 ii.A) - 1.3
*Rg,_k max. 3
Rb_k max. 20
Vb_k max . 150

" Rg1_k max. =22 M!l if gr id current biasing is employed .

V
V

W
V
V
V

W
mA

V
M il
k n

V

)

Diode Sections (each secti on )

P.I.V.
lad max.
iad(Pk) max.
Rb_k max.
Vb_I' max.

350
0.8
5

20
150

V
mA
mA
k n

V

Th is valve can be used wit hou t special pr ecaut ions against microphon y if t he
input vo ltage , Vln. is not less th an 25 mV for an ou tpu t of 50 mW fr om the
output valve.

ISSUE 2 UBF80 1255.2
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DOUBLE DIODE PENTODE

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

UBF80

)

93
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dd
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UBF80 DOUBLE DIODE PENTODE

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

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

UBF80

)

)
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UBF80 DOUBLE DIODE PENTODE

Double diode variable-mu pentode. The pentode section
is suitable for use as an R.F.. I.F.• or A.F. amplifier.
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DOUBLE DIODE PENTODE

Double diode variable-mu pentode. Tile pentode section
;s suitable for use as an r.f., i.i., or a.f. amplifier.

UBF80

)

s- I I I UBF80 I I I I 708
...... I III1 I I I I I I I I4:

-= Va = IOOV - 200V
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8 II I I I I 1I I I
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UBF80 DOUBLE DIODE PENTODE

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

'"'~ ~
11111 111 1 UBFBO 709
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AGAINST CONTROL-GRID VOLTAGE FOR ANODE VOLTAGE OF 100 V )

ISSUE 2 UBFBO 1S7-B



DOUBLE DIODE PENTODE

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

UBF80

)

)
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AGAI NST CO NTROL-GRID VOLTAGE FOR ANODE VOLTAGE OF 170 V
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UBF80 DOUBLE DIODE PENTODE

Double diode variable-mu bemode. The pentode section
is suitable for use as an r.i., iof., or a.i. amplifier.
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DOUBLE DIODE OUTPUT PENTODE

High-sensitivity output pentode combined with
twin diodes for use in D.C./A.C. mains-operated
equipment.

HEATER

UBL21

This valve is suit able for a.c./d.c. operat ion.
Ih
Vh

CAPACITANCES

0.1
55

A
V

Ca' d_ap

Ca" d _ a p

Ca / d_n

Ca Hd_n

Ca)'d _k

c all d_k

Ca ' d_a " d

Pentode Section

< 0.06 IJ.IJ. F
< 0.02 IJ.IJ. F
< 0.1 IJ.IJ.F

0.05 IJ.IJ.F
1.8 !J.!J.F
2.0 IJ.!J.F

< 0.15 !J.!J.F

< 1.2 !J.IJ.F

TY PICAL OPERATION AS CLASS "A " A MPLIFIER (Single Valve)

V. 100 180 200 V
Vgo 100 180 200 V
Rk 140 140 200 0
Vn -5. 3 - 10 - 13 V
I. 32.5 61 55 mA
Ig2 5.5 10 9.5 mA
gm 7.5 9.0 8.0 mA/V
r. 25 22 25 k O
!J.gl- g2 9.0 9.0 9.0
R. 3.0 3.0 3.5 kO
V1n(r.m.s.) (Pout=50 mW ) 0.55 0.5 0.5 V
Pout (Dtot=10%) 1.35 4.8 4.8 W
V1n(r.m.s.) (Dtot= 10% ) 3.8 6.2 6.2 V

LIMITING VA LUES-Pentode Section

V. (b) max. 550 V
V. max. 250 V
p. max. 11 W
Vgo{b) max. 550 V
Vg• max. 250 V
pg. max. (max. sig.) 3.5 W
pg. max. (zero sig.) 1.9 W
Ik max. 75 mA
Vn max. (lg1= + 0.3 !J.A) -1 .3 V
Rg1_k max. 1.0 M O
Rh_k max. 20 k O
Vh_k max. 150 V

i4f5iJiISSUE 1 UBL21 157-1



UBL21 DOUBLE DIODE OUTPUT PENTODE

High-sensitivity output pentode combined with
twin diodes (or use in D.C./A.C. mains-operated

equipment.

)

LIMITING VALUES-Dio de Se ctio n

Vad lP k )

lad max.
Vad max. (lad= + 0.3 fLA)

a

92 4 t+-
9 1

ad"4t+_

h h

B8G BASE

200
0.8

- 1.3

MAX .

V

rnA
V

)

)
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T RIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency
applications.

UCL83

HEATER

Suit able for se r ies o pe rat ion a.c. or d.c.

Ih 100 rnA
VII 38 V+-

MOUNTING POSITION An y

CA PAC IT A N CES (measured w ithout an ex te rn al shie ld )

Cat _ gp < 0.1 pF
Cat_ ap < 1.6 pF
Cgt_gp < 0.03 pF
Cgt_a p < 0.05 pF

P e ntode sectio n

Ca-gl < 0.2 pF
' in 5.7 pF
Cout 4.7 pF
Cg1_ h 0.4 pF

T r iode section

Ca_ g 1.6 pF
Cln 2.3 pF
' out D.32 pF

CHARACTERISTICS

Pentode se ct io n

Va 170 V
Vg 2 170 V
la 30 mA
Is, 5.0 rnA
Vg1 - 9.5 V
gm 5.5 rnA/V
ra 53 kQ
!lgl -g2 10

T r io d e sectio n

Va 170 200 V
la 1.6 2.4 mA
Vg - 1.5 -1 .5 V
gm 2.1 2.5 mA /V
ra 40 34 kQ
!J. 82 85

lSSUE 1A UCL83 558-1



UCL83 TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency

applications.

PENTODE SECTION A S AUD IO OUTP UT VALV E

Single val ve class 'A'

Va 170 200 V
Vg 2 170 200 V
Vg1 - 9.5 - 13 V
la(o) 30 27 mA
Ig 2fO) 5.0 4.4 mA
Ra 5.5 7.5 kQ
V ln lr .m .s o) 5.0 5.2 V
Pout 2.2 2.5 W
D tot 10 10.5 %

Two val ves in cl ass 'AB ' push-pu ll

Va 170 200 V
)Vg 2 170 200 V

Rk 180 220 Q
la(o) 2 x24 2 x 25 mA
la (max. sig.) 2 x27.5 2 x 29 mA
Ig 2(o) 2 x 3.8 2 x 3.9 mA
Ig 2 (max. sig.) 2 x6.25 2 x 8.5 mA
Ra_a 6.5 7.5 kQ
V1ncgl _ gll r .m .s. 17 23.5 V
Pout 5.0 7.2 W
Dtot 3.6 4.2 %

TRI O D E SE CTIO N A S A.F. VOLTAGE A MPLIF IER

Vb Ra la Rk Vout Vout Rg1*
(V) (kQ) (iLA) (kQ) Vln (Vr .m.s . ) (kQ)
170 100 650 1.8 49 15.3 330
200 100 720 2.2 47 17.7 330

Vout measur ed with an in put of 100mV )
Vl n

Vout measured for a total harmonic distortion of 5%
*Gr id res ist or of follo wi ng valve .

LI M IT I N G V A L U ES

Pentode section

Va(b) max.
Va max.
pa max.
Vg 2(b) max .
Vg 2 max.
P g2 max.
P g2 max. (speech and mus ic)
Ik max.
Rg 1_ k max. (self-bias)
Rg1_ k max. (fixed bias)
Vh _ k max. (r.m.s. or d .c. cathod e posit ive )
Vh_ k max. (d. c. cathode negat ive)

550
250

5.4
550
250

1.2
2.4

45
500
250
250
100

V
V

W
V
V

W
W

mA
kQ
kQ

V
V

)
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency
applications.

LIMITING VALUES

UCL83

T riode Section

Va(bl max.
Va max.
pa max .
Ik max.
Rg1_ k max. (fix ed bias)
R. ,_kmax (gri d current biasing )
Vh _ k max. (d. c, cathode pos itive or a.c. r.m.s.)
Vh _ k max. (d. c, cathode negative)

550 V
250 V

3.5 W
15 mA

1.0 MQ
22 MQ

250 V
100 V

UCLa3 256·3



UCL83 TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency

applications,

)
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T RIO DE PEN T ODE

Combined triode ond output pentode with
separate cathode and 100mA heaters
intended for use in audio frequency
applications.

UCl83
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UCL83 TRiODE PEN TODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency

applications.

2176
I UCLa } I.

mAl

Pentode section

I
IT

1007
tt

J J
II II

J
II ~I

757

I
II II

7

II II

50,.
'"~ (- f- ,.

'/f- ~I I"O!:/-f-
",.,,/ VI-

.$I-~
I I

17
1/ 25rT

1/
II

1/
V

1/ I I
V

V V
1--'..... L- I- 0

V~I (V) -}O - 20 -10 0

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VO LTAGE FOR
VARIOUS ANODE AND SCREEN-GRID VO LTAG ES

)

)
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency
applications.

UCL83

UClBl 2175

rc 9m l a 192
(kfi (mAJV (mA)(mA)

Pentcd e sect ion

Vo = 170V
Vg2 = 170V

BOO B I
100 40,

i

1./ I
1/

rc gm

600 6 75 30

'I 10

I,
I
I

40 4 I
50 20

I
I

/ 192

200 2 25 10
I

I

I
I
!
I

I ,
0 0 I I 0 0

Vgl tV) - 30 -20 -10 0

ANODE CU RRENT, SCREEN-GRID CUR RENT, MUTUA L CO NDUCTANC E
AND AN O DE IMPEDANCE PLOTTED AG AIN ST CO NTROL-G RID VOLTAG E

Va =Vg 2=1 70V
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UCL83 TRiODE PENTODE

Combined triode ond output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency

applications.

2178 UCl83
ra gm Ia Ig2

(kn) (mA/V) mA) (mA)

Pentc de section
Va : 200V

Vgz " 200V

800 8 100 40

' a

gm

600 6 75 30

Ie

400 4 50 20

Ig 2

200 2 25 10

0 0 0 0

V91(V) -30 - 20 -10 0

ANODE CURRENT, SCREEN -GRID CUR RENT, MUTUA L CONDUCTANCE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VO LTA GE

Va = Vg 2= 200V

)

)
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended far use in audio frequency
applications.

UCL83

UCL63 2179
I Vin

(~ A) I Vrms

0101
(~~)

Vo = 170V
V92 =170 V
VII =- 9'5V
Ro =5'5in

40 8

I o
30 6

Vin

20 4

0101/ 1

10 2,/
I92

0 0

0 I 2 3 Pcut (w)

PERFORMANCE OF PENTODE SECTION AS CLASS 'A ' AMPLIFIER WITH
FIXED BIAS. V, =170V
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UCl83 TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency

applications.

UCl83 ZI8 0
I Yin

(rn A) I (vrm.)
Dtot

(%)
V, = zoov
VgZ = 200V

Vgl = - 13V

R, = 7·5 kn
4 0 8

Vin f-- f--

'0 6

,

1/
I, I---

V

20 4

Dtot f--1

1/ 192 +-
10 1/ 2

V-

I I

l- I I-
l.-I-i I--:""

l-
I

0 I 0

0 I 2 3 Pout{W)

)

PERFORMANC E OF PENTO DE SECTION AS CLASS 'A' AM PLIFIER W ITH
FIXED BIAS. Va=200V )
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency
applications.

UCL83

H+ +-l--++ +-1-++-+---+-+-H 40 20

H---+-+--"-+~+-+_+_+-I_i: 2177UC l&J

Va = 170V

V92 = '7DV
~ k = 180/1

RQ- o. :: 6-Stil
Ck = 300~ F80 r+--H-++H++-H--+-+-1-i

r
l +

(mAl!" " +-H-++H++-l--+++-1-+--1B+-..J-+I++-I-l---+-~H--1-.w-+--\--I-l---I Von Dtot
I --+-t-+-t-+-t-+-t-+-t-+-t---+-f-i----1 (V,m,)(%)

I

&0tTt-l--++H+ +--I--+++-f-+-+H++-H ++-If-+++-I-I---I--I--J--I---1--J.-j 30 15

-t--f-H-++ H+-HH-+ +-f-+-+ H++-,f-+-H 10 (t ot)

40 rt--H+-j-H+-t-H-+-H-++H+-HH-+-+-l-l----I-W--+---hH---+---+---~ 20 10

H--t-t-l--+-f-H++-I--++ +-f-+-+H+ +-H -hI Vi, (91" ! ~

20 rt-t-1-++H++-H+-H,..f~H++-H-+-H-+-t-H-l---+---H-l---+---1-j 10 5

H+-H-++.p..f4+H++-If-+++-I-I---I--I--J-~ 0 tot
192(tot)

o 0

6 Pout (W)

PERFORMANCE OF UCL83 IN PUSH-PULL. Vn=170V

ISSUE 1 UCL83 256·11



UCL83 TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency

applications.

)

UCl8~ 2182

I Vin Dtot
(rnA) Vr m5) ("I.)

I
Vo = 200V

V92 = 200V

Rk = 220ft

100 Ro_o = 7'5kfi 50 25
C, = 30 0)JF

I I

I

80 40 20

60 Io {t ol) 30 15

Vi. (91- 91)

40 20 10

20 10 5

192(101)

»-:
Dtot

I

0 0 0

0 2 4 6 Pout ('II)

PERFORMANCE OF UCL83 IN PUSH-PULL. Va =200V
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency
applications.

UCL83

)

2552 UCLa3
I I I

1/ I
.>.

I
10

P
.>. '/

(mA)
Triode section I- .>.0, ; l- V,

O'
1 /

I
1/ I

I

a
, I

I
/ I

' .>.

" /
I
1/

1/
6

1/
/ ~

'"
/ /

7'

/ /
/

/ /
/ /

4 / .>.

I'"
J

/ / / .
/

1/ 1/
/ / ~/ 'Ii

/ / If

V

2
1/ / I

/ / .>.r /
/

/ / 1

./ I

I ./ :/I Y
I ,/ /' /

0 ...- --r- ....-

0 10 0 200 30 0 Vo(V)

ANODE CURRENT PLOTTED AGAINST ANODE VO LTAGE WITH GRID
VOLTAGE AS PARAMETER
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UCl83 TRIODE PENTODE

Combined triode ond output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency

applications.

ro UCL B3 2 557 to 9'"
(kn) (mA) mAfV

Trio d ~ sec t tcn

Vo - 170 V

400 B 4

300 6 3

"e 9m

I

10

200 ... 2

1\

'00 2
I I I

I

L! I
0 I 0 0-

Vg' (v) - 3
--

- 2 -I 0

AN OD E CURRENT, MUT UA L CO NDUCTANC E AN D ANODE IMPEDANCE
PLOTTED AGAINST GRID VOLTAGE. Va =170V

)

)
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TRIODE PENTODE

Combined triode and output pentode with
separate cathodes and 100mA heater
intended for use in audio frequency
applications.

UCL83

ro UCL8 3 255 5 10 gm
(kO) (m...)'rnA/V

I

Triode section
I

Vo= 20 0V

40 0 8 4

ro gm 10 1
300 6 3

200 4 2

100 2 I

I
0 0 0

VgI (V) - 3 - 2 - I 0

--
AN O DE CU RRENT . MUTUA L CON DUCTANCE AN D ANODE IMPEDAN CE

PLOTTED AGA IN ST GRID VO LTAG E. Va =200Y
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VARIABLE-MU R.F. PENT ODE

Variable-mu pentade suitable far use as R.F. or I.F.
amplifier in D.C./A.C. mains operated receivers.

UF41

HEATER
Th is valve is suitab le

Ih
VII

for series operat ion. D.C. or A.C.
0.1

12.6
A
V

CAPAC IT A NCES
ca _ g 1 0.002 J.l.J.I.F

Ca n t 7.0 1"J.l. F
Cl ll 5.0 1"J.l. F
CK1_ II 0.05 i'y.F

)

O P ERAT I N G C O ND ITIONS AS R.F . OR I.F. AMPLI FIER
Va=V b 100 170 200 Y

Rg z 40 40 40 k U

Rk 330 330 330 u
I ~ 3.3 6.0 7.2 mA

1. 2 1.0 1.75 2.1 mA
Vg1 - 1.4 -2.5 - 3.0 Y

gill 1.9 2.2 2.3 mA/V
r. 0.8 1.0 1.0 Mn
11.g 1·_ g 2, 18 18 18
R e q 5.5 6.5 7.0 kfl

V. , for 100 : - 17 - 28 -34 V
reduction in l: III

LIMI T ING VALU ES
Valb, max.
v« max.
p. max.
Vg 2( b , max .
Vg 2 max. (1. ·<4mA)
Vg 2 max . (la = 7.2mA)
P g 2 max.
Ik max.
Vg, max. (lg1= + 0.3J.1.A)
Rg, _ k max.
Rh_ k max.
Yh _ k max.

550
250

2
550
250
1 50

0.3
10
-1 .3

3
20

1 SO

Y
V

W
Y
Y
V

W
mA

V
Mn
kn

V

lSSUE 2 UF41 1255-1



UF41 VARIABLE-MU R.F. PENTODE

Variable-mu pentodesuitable (or use os R.F. or I.F.
amplifier in D.C./A.C. main s operated receivers.

)

20·3mm.

rfma~ ). -=r-r
a I ' . I

. !
Ie x

~0
E 0

Ie E E
E E

92 (T) E
91 III 0

a

J_ _,
k,93.S h h B8A BAS E ~2mm~1960 1 )max .

I~IISSUE 2 UF41 1255-2



VARIABLE-MU R.F. PENTODE

Variabfe-mu pentode suitable for use as R.F. or t.F.
amplifier in D.C./A.C. mains operated receivers.

UF41

00

000

o

, Ur41

I
Va =10 0 -.200V 17

/ '1"1

j 1/ 11 J J
I I I' II I

1/ J rl
7 I I II

V V I) / "II
Vb=IOOV

,
R~'40kn l- iI

J<:::: ...... r-. J J. J
7

I) / / J II
II

J / rl II
If, IJ 1.

v b =H OV I- v II II w II J
Rg2=40 k O

I rt I II
II II J II I

~lt
u IT rT I

~ ~ ~ ~I
f.-~ ~ ~

8
~I

f.-Ct) 8 ~. J 0
'-~ II-

It)

,'}l It "'11 I
~f!I,

[,

VI 'I 1/
14 I I

I II
I

I 7
I !/ !/

1
-50 -40 -30 -.20 -'0 o

ANODE CURRENT PLOTTED AGAIN ST CONTROL-GRID VOLTAGE
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UF41 VARIABLE·MU R.F. PENTODE

Variable-mu pentodesuitable foruse as R.F.•or I.F.
amplifier in D.C./A.C. mains operated receivers.

)

00

000

o

9m

.... A/V)

UF4 11 I

(
II

Va'IOO-.200V
II

1/"
IV{II

f

Vb'100V
Rg140kn - I 'J I III I

r-_

-J-J..J. t
."

:/ II I I I
rJ / I

II /~J ' It} ,
Vb=t70V
Rg2/' 0 k !l

'- ..I
II'

j I 1/ 1/ II
j I I II

/ I J I I
II I " I

I

/ &1 V / ~~~~::,- -
~;~ ~J ~ L-~- t

0
,... 0 ""I- 0 ~t& ,1 ~ ~'II 0

.l.~ I
'If- '"' ...

I I
I J I

It
J J I 1/

I '(I I I
!J t II II if I

f
-40 -20 -10 o

MUTUAL CONDUCTANCE PLOTT ED AGA INST CONTROL-GRI D

VOLTAGE
)
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VARIABLE-M U R.F. PENTODE

Variable-mu pentode suitable for use as R.F. or I.F.
amplifier in D.C./A.C. mains operated receivers.

UF41

equiv.no ise re9.lkn)

3) l A) I ( -);gm!l..IIi'i12I 10 10 '0 al' ; IQiIJIl

UF41

fa

9m

'92
I---' Vb =IOOV
~ Rg2=40k.Cl--I

equiv.noise r-es.
1

r a
., I{) 10 1 ~ ;: ,

- fO

o
o

- 5

V~

- 2 5

- IS

- 2 0

/0 _

10

, L....J.....L.l..L..oU..LU.I.L-.l-.l...l-l.-L..l ..llJw......I....u..l-J....I-l.IU.lJ.-l....L....1..1-l-I,

CONTROL CHARACTERISTICS AN D CROSS·MODU LATION CURVE, W ITH

SUPPLY VOLTAGE AT 100V
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UF4 1 VA RIA BLE-M U R.F. PENTODE

Variable-mu pentade suitable far use as R.F. ar I.F.
amplifier in D.C./A.C. mains aperated receivers.

Vg1
wI

-50

102

Uf41

equi~noi.. flOS.(K n)

t 03Iau. A1:lgztJJtV:9m\IJAM

-40

-30 ;:= Vb = 170V
;:= Rg2 =40kn

-20
192

-t o

o
(}I ' -0 to

Uf41
l

K.t% ......
I

I

to

10

CONTROL CHARACTERISTICS AND CROSS-MODULATION CURVE , WITH
SUPPLY VOLTAGE AT 170V

ISSUE 2 UF41 455-6



VARIA BLE· M U R.F. PENTODE
Variable-mu pentode suitable for use as R.F. or t.F.
amplifier in D.C./A.C. mains operated receivers.

UF41

o

o
01)

8
III

>o>
Ol

I I T '";" ~ T I I

>,...
I I

>co
\I

~
I
I

>
't
I

>..,
II

~
I

8 >r
~

III
I

~~:::l ~ '....
~lU >C1I

~Q'

.~o *Q'

~
~~ "

Q;&f *9 I'
~o

" ,/
)

Q;~'
,,/

I

SCREEN-GRID CURRENT PLOTTED AGAINST SCREEN-GRID VOLTAGE .
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OUTPUT PENTODE

Output pentode rated for a maximum anode dissipation of
9W. and with 100mA heater for use with DCfAC mains
operated equipment.

Ul41

HEATER This valve is suitable for se r ies op e rat ion. D.C. o r A .C.

0.1
45

A
V

CAPACITANC~S

( a_ In

Cln

Cout

< 1.0
11. 0

8.3

OPERATING CONDITIONS AS SI N GLE VALVE CLASS u A H

AMPLIF IER

Va 100 170 200 V
Vg2 100 170 200 V
Vg , -5.7 -10.4 -14.2 V
I. 29 53 45 mA
Ig z 5.5 10 8.5 mA
g m 8.0 9.5 8.2 mA/V

r" 18 20 24 k n
ILg1_ g 2 10 10 10

R" 3.0 3.0 4 .3 k n
POUI 1.35 4.2 4.2 W
V in (r. m.s. ) 3.75 6.0 6.3 V
Dtot 10 10 10 0 '

/ 0

Vtn {f. m. s ol
(Pout= 50mW ) 0.55 0.5 0.54 V

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

V, 100 170 200 V
Vg Z 100 170 200 V

la (o l 2 x24 2 x44 2 x 45 mA
I, (max. sig.) 2 x27 2 x49 2 x 53 mA

Ig 2.10 1 2 x4.6 2 x8.8 2 x9 mA
Ig z (max . sig .) 2 x 6.8 2 X 16.5 2 x19 mA
Rk 100 100 130 o
R,,_a 4.0 4.0 4.0 k Q
Pout 2.2 9.0 12 .5 W

V 1n(g_ g) (r.m.s.1 9.2 18 .6 24.5 V

DIOI 3.5 4.0 4.0 rl:,

ISSUE 3 UL41 455-1



UL41 O UTPUT PENTO DE

Output pentode rated for a maximum anode dissipation of
9W, and with 100mA heoter for use in DCfAC mains

operated equipment.

LI M IT I N G VALUES

V . (b ) max .
Va max.
pa max .
Vg 2( b ) max .
Vg 2 max.
P g2 max. (zero signa l)
P g2 max . (max. signa l)
Ik max.
Vg1 max. (lg1= + 0.3 [lA)
Rg1_ k max .
Rh _ k max.
Vb_ k max .

550
250

9
550
250

1.75
4.0

75
- 1.3

1.0
20

150

v
v

w
V
V

W
W

rnA
V

M O
kO

V )

Q

)
E .

ql E~

92 O\ E
\D

91 k,g3

Lh h k,g3

B8A BASE ..
[[[Q]

)

14£§£d1
ISSUE 3 UL41 455-2



OUTPUT PENTODE

Output pentode rated (or a maximum anode dissipation o(
9W, and with 100mA heater (or use in D.C.IA.C mains
operated equipment .

UL41

557 - UL 4 1 - - -

Ih = O · I A

10
1 92 - ----

175

150

1 00

7 5

- 15 -1 0 - 5 o

ANODE A N D SCREEN-GRID CURR ENT PLOTTED AG AIN ST
CONTROL-GRID VOLTAGE
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U 41 OUTPUT PEN T ODE

Output pentode rated for a maximum anode dissipation of
9W , and with 100mA heater for use in D.C./A C. mains

operated equipment.

In
In

~~
> - f- > » >. 0 - > - > > > 0=('\/0- - - "'It - II) -0 - ""

f- CD 0- 7 17• • - I - I 1 1 f- I I

t!iJ-

>
l")

"'It f- I
..J
:)

>
CIt
I

~9
~
~

-~(>

>-
1\'

>'
0
I r-, I' ''\1\1\I.J" /

o
In

o
l")

o
CII

o

o
o
l"I

o
11'1

o
II)

o

)

)

A NODE CURRENT PLOTTED AG AI N ST ANODE VOLTAGE FOR
SCREEN·G RID VO LTAG E OF 100 V )
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OUTPUT PENTODE

Output pentode rated for a maximum anode dissipation of
9W, and with 100mA heater for use in DCjAC mains
operated equipment.

Ul41

00
III
ttl >-

> > »>
> N 'f loo Cll O~
0 IT " ,,

>
Ul

8,
C')

>00
I

0
III
N

>
1

> 0<> 00 N
~ 0 ..... , N

...J .
::J " S\

~>

b 0
1\ !!!
C.

"7

) 0
0

.9'll . g
9° P)

0
III

Q?

o
N

o
!!!

o
Q

o
III

o

,\ ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE FOR
SCREEN-GRID VOLTAGE OF 170 V
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Ul41 OUTPUT PENTODE

Output pentode roted for 0 maximum onade dissipation of
9W. and with 100mA heater for use in DC/AC mains

operated equipment.

o

oa
c
> .

< » C> CD
00 '" r- o

~ 6QOl"l .p
..J Iii' II It II::>

.5~~&~

oD

c

~
)

6

C'I

6

VI
VI

H <
~

ol"l o
N Q o

DISTO RTION AND INPUT VO LTAG E PLOTTED AGAINST OUTP UT
POWER FOR ANO DE AN D SCREEN-GRID VO LTAG E OF 100 V )
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OUTPUT PENTODE

Output pentode roted for 0 maximum anode dissipation of
9W. and with 100mA heater for use in DCfAC mains
operated equipment.

UL41

o

o

o
N

o
"<t

o

o
'0

~ -

.s's: .:'\.!1
Nen

o ....: > -' ....

I

~
oJ
;:l

«>~ C~o :.:: .
6!:::!:: 1')0

" " II T
II N O "_
~~:?'rr. ~

I')
III
III

)

DISTORTION AN D IN PUT VOLTA GE PLOTTED AGAINST OUTPUT
POWER FOR ANODE AND SCREE N-GRID VO LTAGE O F 170 V
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UL41 OUTPU T PEN TODE

Output pentode rated for a maximum anode dissipation of
9W. and with 100mA heater for use in DC/AC mains

operated equipment.

)

III

6

o

o
c'l

o
N

o
'<t

s ~~ '0 '<t N 0
N
10
10 -

a
.. Ns C7'

~ " I- c: "- 0 ~

s:

V
I

...J
:J

<» cc
-:-8 88~0 - _ _ "
II II II 11 0 I

N •

~~~r:r2

-

---
DISTORTION AND IN PUT VOLTAGE PLOTTED AGAINS T OUTPUT
POWER FOR PUSH-PULL OPERATION WITH ANODE AND

SCREEN-GRID VOLTAGE OF 100 V

)
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OUTPUT PENTOD E

Output pentode rated for a maximum anade dissipatian af
9W , and with 100mA heater for use in d.c.la.c. mains
operated equipment.

UL41

III 0

~
~...

~ ±
0

s Q.

0 >-1 +
I

(II)

I
I

I -

I
'0

I
I
I

I

I ..,.
I
I
I
I
I
I
I,

I l'f

I
I

Q

1- < » c o
I- - 0 0 0 ~ llEtEta±e~8=E!E8=Et 6 ~ !:: o '<tr-' _ II

1- 11 1 11 II o +-H-+ +H+ +--++ +--+--+,\\--i-++-f--++-H+-1
I- .c N.",c +-H-+ ++++ +--+++--+-+--\-I-++-H +-H +-1
I- .....~:? 0: 0:: +-H-+ +++++--+++--+-+--+\-I-++-f--,\1+-+-++-1

~ 's:.=1-+-+-+-+-++--1-++-11-++-1- > -+-+-+-++

'<t
ttl
ttl I

....... 0 01'1< 0.s ttl

DISTO RTIO N AN D INPUT VO LTAG E PLOTTED AGAINST OU TPUT
POWER FOR PUSH-PULL OPERATION AT AN O DE AND SCREEN­

GRID VO LTAGE OF 170 V
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HALF-WAVE RECTIFIER

Indirectly heated haff-wave rectifier with 100 rnA
heater for use in d.c.la,c. mains-operated equipment.

UY41
\

HEATER

Suitable for ser ies operat ion a.c, or d.c,

Ih
Vh

100
31

rnA
V

LIMITING VALU ES
Va lr •m.s . ) max .
loul max.
Vh_k IPk) max.
C max.

Vs(r.m .so)
(V)
250
220
127

250
220
127

250
220
127

250 V
100 mA
550 V
50 iJoF

C Rum min.
(iJoF) (0 )

50 210
50 160
50 0

32 140
32 125
32 0

16 100
16 90
16 0

h h

B8A BASE

Ex
Eo
I'E
-ok

I .e.I.e.

a

a

k h h

)

)
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UY41 HALF-WAVE RECTIFIER

Indirectly heated half-wave rectifier with 100 rnA
heater for use in d.c.ia.c. mains-operated equipment.
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HALF-WAVE RECTIFIER

Indirectly heated half-wave rectifier with 100 rnA
heater for use in d.c.]a.c. mains-operated equipment.

UY4\

UY41

855

220Vnns,R.llrn:s160n

o
III
('II

220V,RIi m."'160n
rTTT""--~

o
o
('II

A .C . :t+P=!=t::t+~
D. C . -+4-+-1-+-1-+-1-+-1

o
III

g

o
III

o

11 0'1, Rlim.=on

J27VrmS)
17 Vrms Rlim.=On

j 10 Vnns U:t+t+1+1q::j::+++:1

o 40 60 80 lout (mA)

OUTP UT VOLTAGE PLOTTED AGAINST OUTPUT CU RRENT

ISSUE 2 UY41 157-3



)

)

)



V.H.F. POWER PENTODE YLIOOO

)

Directly heated v.h.f. pawer pentode for use as a power amplifier or frequenc y
multiplier in portable and mobile equipment.

FILAMENT (parallel o peration only)

VI 1.1 (± 15%) V
Ir 880 mA
t h max . (Pout = 70% of final value) 0.5 s

CAPACITANCES (unshielded)

Ca-il < 150 mpF
Cin 6.0 pF ~

Cout 3.5 pF ~

CiI-I 1.5 pF

CHARACTERISTICS

Va 120 V
Vg2 120 V
ViI ~.5 V
la 30 mA
li2 2.3 mA
gm 4.3 mA/V
iLgl-g2 7.0

RATINGS (DESIGN CENTRE SYSTEM)
Va(b) max. 500 V
v; max. 300 V
pa max. 5.0 W
Vg2(b) max. 500 V
Vg2 max. 300 V
Pg2 max. 1.0 W
VgI m ax. - 100 V

+Vil (pk) max. 25 V
Ik max. 50 mA
RgI- 1 max. 2.0 Mn
Tbulb max. 200 °C
VI max . (abso lute) 1.27 V
VI min. (abso lute) 0.93 V

CLASS 'c ' O PERAT ION F.M. TELEPHONY

Maximum recommended op erating conditions

These cond it ions are based on reaching either the maximum electrode
ratings or t he po int whe re load efficiency (1jload) beg ins to fall rapid ly.
The conditions for 175Mc/s were measured in a circuit w ith a parallel
t uned output circuit. lfa series tuned output circuit is used at th is frequency
w ith the same operat ing conditions. approx. 10% higher Pl oad figures are
obtained.
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CLASS 'C' OPERATION F.M. TELEPHONY AT f = SOMe/s )
Power amplifier Va Vg2 Vgi la max.

(V) (V) (V) (mA)
300 150 - 35 '40
250 150 -35 '40
200 150 - 35 '40
150 150 - 35 32
100 100 -23 22

Frequency doubler Va Vg2 Vgi la max.
(V) (V) (V) (mA)
300 150 -90 40
250 150 -90 '40
200 150 -90 38
150 150 -90 32
100 100 -60 20

Frequency trebler Va Vg2 Vgl la max. )
(V) (V) (V) (mA)
300 150 -100 29
250 150 -100 35
200 150 -100 32
150 150 -100 28
100 100 -100 20

CLASS 'C' OPERATION F.M. TELEPHONY AT f = 17SMe/s
Power amplifier Va Vg2 Vgi I" max

(V) (V) (V) (mA)
300 150 -35 30
250 150 -35 37
200 150 -35 '40
150 150 -35 '40
100 100 -23 28 )

Freque ncy doubler Va Vg2 Vgi la max.
(V) (V) (V) (mA)
300 150 -90 26
250 150 -90 32
200 150 -90 38
150 150 -90 32
100 100 -90 20

Frequency trebler V" Vg2 v.. la max.
(V) (V) (V) (mA)
250 150 -100 27
200 150 -100 32
150 150 -100 . 28
100 100 -100 20

)
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V.H.F. POWER PENTODE YL I000

TYPICAL OPERATION CLASS 'C' OPERATION F.M. TELEPHONY
Amplifier at f = SOMe/s

Va Vg2 V gl la Ig2 Igl + Vgll pk) Pl oad "lload
(V) (V) (V) (rnA) (rnA) (rnA) (V) (W) (%)
300 150 -35 10 1.45 0.006 -4.5 1.68 56

20 2.6 0.045 2.5 3.8 63.3
30 3.0 0.45 9.0 6.1 67.8
40 3.5 0.85 14.5 8.0 66.6

250 150 -35 10 1.62 0.008 -2.0 1.5 60
20 3.1 0.08 3.5 3.3 65
30 4.0 0.55 10 5.1 68
40 5.0 0.95 17 6.7 67

) 200 150 - 35 10 1.95 0.025 - 1.5 1.3 65
20 3.8 0.20 5.5 2.75 69
30 S.O 0.75 12 4.1 68
40 6.0 1.05 18 5.2 6S

150 150 -35 10 2.6 0.038 -1.0 1.0 67
20 4.3 0.24 6.0 2.05 68
30 6.0 0.85 13.5 2.95 65.5

100 100 -23 10 2.1 0.09 1.5 0.6 60
20 3.4 0.7 9.0 1.22 61
25 4.5 1.2 13 1.45 57.6

Frequency doubler at fout = SOMe/s

Va Vg2 Vgl la Ig2 Igl +Vgl(pk) Pl oad "lload
(V) (V) (V) (rnA) (rnA) (rnA) (V) (W~ (%)
300 150 -90 10 1.38 0.015 0.5 1.58 52.7

) 20 2.15 0.28 8.5 3.42 57
30 2.6 0.73 15 5.15 57.2
40 3.4 0.95 21 6.62 55.1

250 150 -90 10 1.6 0.024 1.2 1 .36 54.4
20 2.4 0.38 9.5 3.0 60
30 3.2 0.80 15.5 4.45 59.3
40 4.2 1.02 22 5.6 56

200 150 -90 10 2.05 0.04 2.0 1 .16 58
20 2.9 0.45 10 2 .5 62.5
30 3.6 0.85 16.5 3.5 58.3

150 150 -90 10 2.4 0.05 2.5 0.86 57.3
20 3.8 0.56 11 1.8 60
30 4.5 0.95 18 2.48 55.2

100 100 -60 10 1.95 0.26 6.0 0 .53 53
20 3.1 0.92 13 0 .94 47
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Frequency trebler at fout = 50Mc js

Va Vg2 Vg1 la Ig2 Ig1 + Vgl(Pk) Pload 'tjload
(V) (V) (V) (rnA) (rnA) (rnA) (V) (W) (%)
300 150 - 100 10 1.0 0.01 0.8 1.2 40

20 1.75 0.26 9.5 2.6 43.3

250 150 - 100 10 1.16 0.012 1.0 1.05 42
20 1.9 0.3 10 2.24 44.8
30 2.3 0.7 17 3.2 42.7

200 150 - 100 10 1.4 0.015 1.3 0.9 45
20 2.05 0.35 10.5 1.88 47
30 2.45 0.72 17.5 2.7 45

150 150 -100 10 1.7 0.027 1.9 0.67 44.7
20 2.35 0.39 11 1.44 48

100 100 - 100 10 1.1 0.29 7.5 0.47 47
20 2.2 1.02 17 0.8 40

Amplifier at f = 175Mcjs

Va Vg2 Vg1 la Ig2 Igl P10ad 'tjload
(V) (V) (V) (rnA) (rnA) (rnA) (W) (%)
300 150 -35 15 0.9 0 0.98 21.7

20 1.34 0 1.66 27.7
25 1.56 0.01 2.48 33.1
30 2.08 0.07 3.3 36.7

250 150 - 35 15 1.0 0 0.91 24.3
20 1.42 0 1.48 29.4
25 1.96 0.01 2.17 34.7
30 2.25 0.1 2.88 38.5
35 2.42 0.2 3.6 41.1

200 150 - 35 15 1.3 0 0.81 27
20 1.96 0 1.37 32.5
25 2.12 0.02 1.9 38
30 2.4 0.11 2.5 41.7
35 2.64 0.28 3.08 44
40 3.0 0.5 3.69 46.1

150 150 -35 15 1.74 0 0.7 31.1
20 2.14 0.01 1.14 38
25 2.5 0.03 1.56 41.7
30 2.9 0.12 2.0 44.5
35 3.2 0.3 2.42 46.1
40 3.5 0.55 2.82 47

100 100 -23 15 1.28 0.04 0.56 37.3
20 1.5 0.22 0.89 44.5
25 1.82 0.54 1.18 47.2

)
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V.H.F. POWER PENTODE YL I000
Frequency doubler at fout = USMc/s

Va Vg2 Vg1 la Ig2 Ig1 Pload l)load
(V) (V) (V) (rnA) (rnA) (rnA) (W) (%)
300 150 -90 15 0.84 0 0.82 18.2

20 1.1 0.12 1,46 24.3
25 1.22 0.34 2.1 28

250 150 - 90 15 0.98 0.02 0.8 21.3
20 1.26 0.15 1.35 27
25 1,4 0,4 1.88 30
30 1.62 0.6 2,4 32

200 150 -90 15 1.2 0.04 0.73 24.3
20 1,4 0.22 1.2 30
25 1.6 0,42 1.7 34
30 1.85 0.66 2.15 35.9
35 2.0 0.8 2.55 36.5

) 150 150 -90 15 1.58 0.06 0.66 29,4
20 1.76 0.26 1.04 34.7
25 2.07 0,46 1,42 37.9
30 2.25 0.72 1.78 39.5
35 2.36 0.88 2.1 40

100 100 -60 15 1.0 0.38 0.54 36
20 1.36 0.7 0.74 37

Frequency t rebler fout = 17SMc/s
Va Vg2 Vg1 la Ig2 Ig1 Pload l)load
(V) (V) (V) (rnA) (rnA) (rnA) (V'I) (%)
250 150 -100 15 0.88 0.04 0.6 16

20 1.12 0.18 0.95 19
25 1.26 0.4 1.29 20.7

) 200 150 -100 15 1.02 0.05 0.55 18.3
20 1.24 0.22 0.86 21.5
25 1,42 0,42 1.15 23
30 1.66 0.6 1,42 23.7

150 150 -100 15 1.26 0.07 0.49 21.8
20 1.42 0.30 0.76 25.3
25 1.64 0,44 0.99 26,4

100 100 -100 15 0.94 0.52. 0.4 26.7
20 1.5 0.84 0.5 25
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CLASS 'C' A.M. TELEPHONY

Maximum carrier conditions for 100% modulation
Output tuned circui t

Single valve operat ion Push-pull operation
Parallel Parallel Series

f 50 175 175 50 175 Mc/s
Va 250 200 200 250 200 V
Vg2 150 150 150 150 150 V
Vg1 -35 - 35 -3 5 - 35 -35 V
I" 32 31 32 2x 32 2x 32 mA
Ig2 4.2 2.45 2.5 2x 4.2 2x2.5 mA
Ig1 0.62 0.14 0.18 2x 0.62 2 xO.18 mA
P10ad 5.4 2.65 3.05 12 6.2 W
7l 67.5 42 47 75 48.5 %

For 100% modulation
Pmod 4.2 3.2 3.3 8.4 6.4 W
vg2(pk) 135 120 120 135 120 V

Maximum carr ier conditions fo r anode a nd sc reen-grid m od ul at io n
for va rious m od ulat ion depths. f = 175Mc/s
m Va la pa (max.) Pg2 (max.) P1oad* Output

(% ) (V) (mA) (W) (W) (W) tuned circui t
100 200 31 3.3 0.67 2.65 Parallel

200 32 3.3 0.67 3.05 Series
200 64 2x 3.3 2xO.67 6.2 Push-Pull

75 220 34 3.9 0.78 3.2 Parallel
220 35 3.9 0.78 3.65 Series
220 70 2x3.9 2xO.78 7.4 Push-Pull

50 235 35 4.45 0.89 3.47 Parallel
235 36 4.45 0.89 3.96 Series
235 72 2x 4.45 2x 0.89 8.0 Push-Pull

25 245 37 4.85 0.97 3.82 Parallel )
245 38 4.85 0.97 4.37 Series
245 76 2x 4.85 0.97 8.8 Push-Pull

0 250 38 5.0 1.0 4.02 Parallel
250 39 5.0 1.0 4.55 Series
250 80 2x 5.0 2x 1.0 9.6 Push-Pull

*Estimated value
These condit ions may be var ied for operation at lower frequencies.
Operati on at 100% modulat ion with Va> 250V, 'a> 32mA is not
permit ted and the pa max. and Pg2 max. limits shown above must never
be exce eded .

)
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V.H .F. POWER PENTODE YL I000

a r-) f+ 92
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V.H.F. POWER PENTODE YL I000
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V.H.F. POWER PENTODE YL I000
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V.H .F. PO WER PENTODE YLIOOO
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DOUBLE DIODE
Double diode with separate cathodes and
internal screening between sections.

H EA T ER

6ALS

Suitab le for se ries or paral lel operati on , a.c. o r d.c.

Vh

Ih

MOUNTING POSITIO N

CAPACITANCES

6.3

300

Any

V

mA

Ca '_ k '+ h+S

Ca"_ k"+ h+ s

C]{ '_ a'+ h+ s

Ck /f_ a" -I h f S

Ca '_ a"

LI MIT ING VALUES (each sect ion)

P.I.V. max.

I. max .

i' CP k ) max.
v, max . (Ia = + 0.3[J.A)

Shield ed Unshielded

3.1 2.5 pF

3.1 2.5 pF

3.9 3.4 pF

3.9 3.4 pF

< 0.026 < 0.068 pF

330 V

9.0 mA

54 mA

- 1.3 V

330 V



6ALS DOUBLE DIODE
Double diode with separate cathodes and

internal screening oetween sect ions.

I a
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DOU BLE DI ODE
Double diode with separate cathodes and
internal screening between sections.

6AL5
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SPECIAL QUALITY R.F. PENTODE

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

5636

Th is data should be read in conjunction with GENERAL NOTES­
SPECIAL QUALITY VALVES which precede this section ofthe handbook.
and the index numbers are used to indicate where reference should

be made to a specific note.

HEATER
6.3

150
V

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.

100 V
o V

100 V
-1.4 V

5.3 mA
4.1 mA
3.2 mA/V
1.15 mA/V

25 +--
o Q

-7.5 V
-8.0 V

/

CAPACITANCES2 (measured w it h external shield)

Ca - gl

Ca- g3

Cgl- g3

Cin (g l )

Ci n( g3 j

Cou t

CHARACTERISTICS3

Va
Vg3
Vg2
Vg1
la
Ig2

gm(gl- a)
gm(g3- a)
[-tgl-g2
Rk

Vgl (Ia < 100[-tA)
Vg3 (Ia < 100[-tA)

LIMITING VALUES4 (absolute ratings)
Vh max.
v « min .
Va(b) max.
v« max .
pa max .

+Vg3 max.
Vg2(b) max.
Vg2 max .
Pg2 max .
Ig2 max .

+Vgl max.
-Vg1 max.

Ik max.
Vh- I, max.
RgI- I, max .
Maximum acceleration (cont inuous operation)
Maximum shock (short duration)
T bu1h max.

< 20
< 1.1

< 150
4.0
3.7
3.4

6.6
6.0

330
165
550

30
310
155
450

7.0
o

55
16

200
1.1
2.5

500
220

mpF
pF

mpF
pF
pF
pF

V
V
V
V

mW
V
V
V

mW
mA

V+-­
V

mA
V

MQ
g
g

°C
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:I> T EST CONDITIONS (unless otherwise specified) U1...
:u
j= Vh Va- e VK2 - e Vg 1- e Vg 3- k Rk Ck v.,., 0-... (V) (V) (V) (V) (V) (0) (IJ. F) (V)
~ W

6.3 100 100 0 0 150 1000 0
0-~

TESTS A.Q.L.5 Individuals" Lot average? Lot standard
deviationS

( %) Bogey9 Min. Max. Min. Max. Max.

GROUP A
III
~

Heater cu rrent { 0.65 160 rnA
m

t
150 140 n

144 156 4.2 rnA »
Heater-to-cathod e leakage current r-

Yh - k = ± 100V 0.65 5.0 IJ.A €)

Reve rse grid current Rg 1 = 1.0MO 0.65 0 0.3 IJ.A C
:r>
r-

Anod e cur ren t { 0.65 5.3 3.7 6.9 rnA :::j
4.6 6.0 0.7 rnA -<

Anod e current Vg 1 = - 7.5V. Rk = 00 0.65 100 IJ.A ?'
:n

Mutu al conductance { 0.65 3.2 2.7 4.0 rnA/V
~- m

2.9 3.5 0.31 rnA/V Z
... Sub-group quality level !" 1.0

-I.. 0..
m 0
C lnoperatives !" 0.4.., m



» GROUP B U)... "'U

" m;: Insulat ion n
'0 a-rest , measu red at -300V

} 2.5{
100 MO s...

gl- rest , measured at -100V 100 MO I""- Change in mutual conductance VII = 5.7V 2.5 15 % D
Screen-grid cu rrent 2.5 2.B 5,4 mA C
Anode current Vg3- e = -B.OV 2.5 100 fLA

»
I""

Mutu al conductance (g3-a) Vg3- e = - 1.0V 2.5 0.5 1.8 mA/V =i
Reverse grid current VII = 7.5V, Vg1 = -7.5V, -<

Rg1 = 1.0MO, Rk = 00. Measu red afte r 5 ?'
minutes preheat under st andard te st co n- :n

t
ditions , ex ce pt VII = 7.5V, Rg1 = 1.0MO 2.5 0 0.5 fLA

"'U
t A.F. no ise at anod e, Vg2- e = 19V, Rg1 = 100kO, m

Rg2 = 1.0kO, Ra = 200kO 2.5 70 mV Z
Capacitances- (shie lde d). No applied voltages 6.5 -t

em 3.5 4.5 pF 0
Cou t 2.9 3.9 pF 0

m
Cg3- all 3.5 4.5 pF
Ca- gl 20 mpF
Ca- g3 1.1 pF
Cgl- g3 150 mpF

Low pr essu re voltage br eakdo wn
Pressure = 55±5mm Hg
Voltage = 300V r.m.s, No other applied

'"voltages 6.5
Microphonic nois e at t he anod e at 50 cIs, 0--... 15g min. peak accele rat ion , Ra = 10kO 2.5 60 mV

W.. (r.m.s.)....
0--8 [ The valve is tapped with a specified hamm e r and t he output observed on a meter of specified dyn amic response.



:to A.Q.L.5 Individuals6 Lat overage! Lat standard VI... deviat ian8
:!!
r- (%) Bogey9 Min. Max. Min. Max. Max. 0--
'" GROUP C W...
~ .

Lead frag ilit y test l 3B 4 arcs 2.5 0--
Fatigue l ';

Vh = 6.3V. No other voltages app lied . 2 .sg
min. peak acceleration , fixed freq uency f
= 2sc js min. 60c js max. for 32 hours in each
of 3 mutually perpendicular planes

V)

."
Post fatigue tests m

t
n

Heater-to-cathode leakage cu rrent ;;
Vh- I< = ± 100V

} 6.s{

20 ILA r-
Change in mutual conductance 20 %
Microphonic nois e as in gro up B 200 mV €)

(r .m.s .) C
Shockl 5 »

r-
Vil- k = 100V (cathode negati ve), ::::j

Rg l = 100k O, sOOg -<
Post shock tests

?O
:n

Heater-to-cathode leakage cu rrent ."
VII _ k = ± 100V

} 20j

20 iLA m
Change in mutual conductance - 20 % z

~ I
Micl'ophonic noise as in group B - - 200 - - - mY -;

(r .m.s.) 0
Glass st rain testllB • No ap plied voltages 6.5

C- m

<, '- ----./ -:::



Jlo GROUP D VI... ."

" Heater cycling life test mi= Vh = 7.0V 1 minute on , 4 minutes off n
-e Vh - k = 140Vr.m .s. (cont inuous ). No ot he r :;'" app lied voltages 2.5 r-
~ Stability life test 14

Runni ng cond itions Rg1 = 1.0Mfl , ~

Vh - k = 200V (cat hode negativ e ), T ambien t = C
Room temperatu re >

Stabilit y life test end po ints
r-
=iChange in mutual co nductance after 1 hou r 1.0 15 % -<

Survival rate life test14

?'Running conditions Rg1 = 1.0Mfl ,
Vh- k = 200V (cat hode negat ive ), :n

t
T am bi cn t = Room te mperat ure ."

Su rvival rate life test end points (100 ho urs) m
ZInop e ratives16 0.65 -lMutu al conducta nce 1.0 2.35 mA/V 0

A.Q.L.5 Min . Max. C
Intermittent life test (%) m

Running condit ions , Rg1 = 1.0Mfl ,
Vh--k = 200V (cathode negativ e) ,

T b ll i b min = 220°C
Intermittent life test end points (500 hou rs )

lnoperatlves -" 4.0
Heat er cu rrent 6.5 138 164 mA
Heate r-to-cathode leakage current Vh- k = ± 100V. . 6.5 10 V-A U1Reverse grid current Rg1 = 1.0Mfl 4.0 0 0.9 [LA
Change in mu tu al conductance (individua ls) _. 4.0 20 % 0--Ch ange in mutual conductance Vh = 5.7V 6.5 15 %... W.. Insulation as in group B.. 6.5 50 Mfl..
Average change in mutual conductance 15 %,.

0--5! Sub-group quali ty level 10 10



5636 SPECIAL QUALITY R.F. PENTODE

)

a x
)

co o
93 a to E

N o,hQh 2 .q.
o 0 co l')

93
92

~"2L I9 1 k 0 0 9 2
o 0

91 k

B8D/ F Ba s e
------. c

kh h "0 "E..
c

toII "'=f- l')

1532 51 All d imension s in mm +

The bulb and base d imensions of th is valve are in accordance with BS.448.

Section B8D/F.

)
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5718SPECIAL QUALITY U.H.F. TRIODE
Special quality subminiature medium-fL triode for use as
an oscillator at frequencies up to 500Mc/s in equipment
where high ambient temperatures, mechanical vibration and shocks are unavoidable
and where statistically controlled major electrical characteristics are required,

This data sho uld be read in conjunction with GENERAL NOTES­
SPECIAL QUALITY VALVES w hich precede this sect io n of the handbook,
and th e index numbers are used t o indicate where reference should be

made to a specific note.

HEATER

6.3
150

V
mA

MO U N TI N G POSITION Any

N ote- Dire ct so ldered connecti ons to the lead s of t his valve must
be at least 5mm from th e seal and any bend ing of the valve leads
must be at least 1.5mm from th e seal.

CAPACITANCES2 (meas ure d w it ho ut exte rn al shield)

e a- go

Ci n

Cou t

1.3
2.3

800

pF
pF

mpF

CHARACTERISTICS 3

)

Va
Vg

In
gm
ra
[1.
Rj,
Vg(la < 100tLA)

100
-1 .3

8.5
5.8
4.7

27
o

-7.0

V
V

mA
mA/V

kQ

Q
V

LI M ITING VA L U ES4 (absolute ratings)

Vh max.
Vh min.
Va,b) max.
Va max.
pa max .

+Vg max.
- Vg max.

I, max.
Ig max.
Rg- k max.
Vh - k max.
Maximum accel e rati on (continuous operat ion)
Maximum shock (sho rt duration)
T hUll) max.

6.6
6.0

330
165
900

o
55
22

5.5
1.2

200
2.5

500
220

V
V
V
V

mW
V+­
V

mA
mA
MQ

V
g
g

°C

APRIL 1961 (1) Page 01



l> TEST CONDITIONS (un less otherwise specified) VI"1l
III
;: Vh v., ; Vg- e Rk Ck Vh_k -......; (V) (V) (V) (0) (ILF) (V) -6.3 100 0 150 1000 0

CC)~

T ESTS A.Q.L.5 individua ls" Lot average7 Lot standard
deviationS

(%) Bogey? Min. Max. Min. Max. Max.

GROUP A VI
-g

Heate r current {~65 150 140 160
m

t
mA o

144 156 4.2 mA sHeat er-to-cathod e leakage cur rent r-
Vh- k = ± 100V 0.65 5.0 VA D

Revers e grid current Rg = 1.0MO C

Va- c = 150V. Rk = 3800 0.65 0 0.4 [LA
l>
r-

Anod e cur rent {~5 8.5 6.0 11 mA =i
7.5 9.5 1.1 mA -<

C
Anode cur rent Vg = -7.0V. Rk = 00 0.65 100 VA I

Mutual conductance {~65 5.8 4.8 6.8 mA/V :n
5.4 6.2 0.4 mA/V -f

1.0
~

"1l Sub-group quality levellU 0...... 0e Inoperatives-" 0.".... m



GRO U P B

Insulation

a-r est , measured at -300V
g-rest , measu red at -100V

Anod e curren t Vg = --4V, Rk = 00

Chan ge in mutual conductance Vb = 5.7V

Revers e gr id current Vh = 7.5V, Vg - e = -7.0V
Rg = 1.0MO. Measured after 5 minutes p re­
heat und er standard test conditions, exc e pt
Vh = 7.5V, Rg = 1.0MO

-rA.F. noise at anod e, Rg = 100kO, Ra = 10kO
Vg = -4V, Rk = 00

Amplification fact or

Power oscillation
f = 500Mc/s, Va = 150V,
Rg adjusted to give la = 20mA

Capacitances" (unshi elded) . No applied voltages
Cin
Cou t

Ca- g

}2.5{

2.5

2.5

2.5

2.5

6.5

6.5

100
100

20

o

23

600

1.6
500

1.1

10

0.4

50

31

2.8
900

1.8

MO
MO

[LA

mV

mW

pF
mpF

pF

VI
."
m
ns
r-

IO
c
»
r-
=i
-<
C
:I
:n
-I
~
o
C
m

-252.5
Microphonic noi se at the anode at 50c/s,

15g min pea k acceleration, Ra = 10kO

Low pr essure voltage br eakdown
Pressure = 55 ±5mmHg
Voltage = 300Vr.m.s. No oth er applied

vol tages 6.5

mV
(r. rn.s.)

tThe valve is tapped with a specified hamm e r and th e o utp ut o bse rved on a meter of sp ecified dynamic response.

."

",.
"8



-----~

» TESTS A.Q.L.5 tndividuols» Lot average? Lot standard VI." deviations
2!!
r- ( ~,,;;) Bogey9 Min. Max. Min. Max. Max. ......
; GROUP C -
~ Lead fragility test13B 4 arc s 2.5 CO

Fatigue14

Vh = 6.3V. No other vo ltages applied . 2.5g
min . peak accelerat ion , fixed frequency
f = 25c/s min. 60c/s max. for 32 hou rs in
each of 3 mutually pe rpendicular planes VI

"V
m

t
Post fatigue tests n

Heater-t o-cathode leakag e current »
Vh- k = ± 100V.

} 6.5{

15 iJ.A r
Chan ge in mutual conductance 15 % ~Microphonic noise as in group B 100 mV

C

Shock15
»
r

Vh- I, = 100V (cathode negative) , -I
Rg = 1aDkO, 500g -<

C
Post shock tests :I

Heater-to-cathode leakage current :n
Vh - k = ± 100V

} 20{

15 ILA -I
Change in mutual conductance 15 % ;::tI

." Microph onic noise as in group B 100 mY
0'"II<

" Cc Glass strai n t estllB • No applied voltages 6.5... m



» GROUP D VI..
Heater cycling life test "V

;D

r= Vb = 7.0V. 1 minute on . 4 minutes off 2.5 - - m
- - o

'" Vb- I, = 140V,..m.s. (continuous). No oth er s~ applied vo ltages r
~ Stability life test14

Ru nning conditions Rg = 1.0MO . lD
Vb- I< = 200V (cathod e negative). C
TamlJicnt = Room t emperature »

r
Stability life test end points =i

Change in mutu al conductance after 1 hour 1.0 - 10 - % -<
Survival rate life test14

~Running conditions Rg = 1.0MO
Vb- I< = 200V (cathod e negative) . J:

t
TamlJicnt = Room t emperature :n

Survival rate life test end points (100 hours) -I
lnoperatives tv 0.65 - -

~Mutual cond uctance 1 .0 4.5 - - mA /V
A.Q.L.5 Min. Max. a

Intermittent life test (%) C
Runn ing conditions. Rg = 1.0MO. m
Vb- I< = 200V (cathode negative).
T lJull> min . = 220°C

Intermittent life test end points (500 hou rs)
Inoperatives16 . . 2.5
Heater current 4.0 138 164 mA
Heater-to-cathod e leakage current Vb- I, = ± 100V. . 4 .0 10 ILA U1Rev erse g r id current Rg = 1.0MO 2.5 0 0.6 ILA
Change in mutual conductance (indiv iduals) . . 2.5 20 % --..Ch an ge in mutual conductance Vb = 5.7V 4.0 15 %

~ l
Insulation as in g ro up B. . 4.0 50 - MO -Av erage ch an ge in mutual conductance 15 % COSub-group qua lity lev el !" 10 -



5718 SPECIAL QUALITY U.H.F. TRIODE

)

~
co
N

.2

a

9

kh h

NC k

NChnhNC<:9 a

B8 D/F Base

All dimen sions in mm

x
o
E

OJ

"

ilox f------.

m!l'I I------"--~~.~

)

The base and bulb d imensions of this valve are in acco rda nce w it h 65.448 , )

Sect ion B8D /F.
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SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE 5899
Special quality subminiature variable-mu r.f. pentade far use in
equipment where high ambient temperatures. mechanical vibration and shocks ar e un­
avoidable and where statistically controlled major electrical characteristics are required.

T his data should be read in con junct ion w it h GE NERAL N OTES­
SPECIAL QUALITY VALVES w hich preced e th is sect ion ofthe ha nd book.
and th e index numbe rs a re used to ind icat e w here re fere nce sho uld

be mad e to a specific not e.

HEATER

MOUNTING POSITION

6.3
150

Any

V
rnA

)

N ote-Direct soldered conn ections to the leads of this valve mus t
be at least 5mm from the seal and any bend ing of the va lve leads
must be at least 1.5mm from the seal.

CAPACITANCES2 (measured w it h an exte rna l sh ie ld)

)

Ca- gl

Cin

Cou t

CHARACTERISTICS3

Va
Vg2
Vgl
la
Ig2
gm
ra
Rk

gm (Vg1 = -15.5V)

LIMITING VALUES4 (abso lut e ratings)

v« max.
v« min .
Va(b) max.
v«ma x.
pa max.
Vg2( b ) max.
Vg2 max.
Pg2 ma x.

+Vg1 max .
-Vg1 max.

!J, max.
Rgl - k max .
Vh - k max.
Maxim um acce leration (conti nuous o perat ion)
Max im um shock (short du rat io n)
Tbll1b ma x.

< 15 mpF
4.3 pF
3.4 pF

100 V
100 V

-1 .1 V
7.2 rnA
2.0 rnA
4.5 rnA/V

> 175 kO
0 0

25 (J-A/V

6.6 V
6.0 V

330 V
165 V
750 mW
310 V
155 V
350 mW

0 V-<-
55 V
16.5 mA

1.1 MO
200 V

2.5 g
500 g
220 °C

A PR IL 1961 (1) Page 0 1



» TEST CONDITIONS (unless ot he rw ise specified )

'""U
~
I"" Yh Ya- e Yg2 - e Yg 1- e Rk Ck 0:>... (Y) (Y) (Y) (Y) (D) «(J. F) -.0~

6.3 100 100 0 120 1000- -.0

VI
~

m
ns
j"

~
C
~
j"

:::j
-<

?J<
:n~::a
~»
z'"-th;
0'
C :I
m C

rnA

rnA/Y
0.28rnAfY

rnA
4.2 rnA

rnA
0.8 rnA

4.2 4.8

6.4 8.0

Lot average? Lot standard

deviationS

Max.Min. Max.

144 156

5.0

o 0.3

Individuals6

1.0 3.0

4.5 3.8 5.2

7.2 5.2 9.2

Bogey9 Min. Max.

150 140 160

0.4

0.65

0.65

1.0

(%)

A.Q.L.5

{ 0.65

0.65

Heater curren t

Heater-to-cathode leakage cu rrent
Yh- k = ± 100Y

lnop e rativ es-"

Mutu al cond uctance

Reverse grid curren t Rg1 = 1.0MD

Anode current

Sub-grou p quality level!"

Screen-gr id cu rrent

GROUP A

TESTS

"U
~..
m
C....



'-" ---./

J>
-0
2!
r-

...
~

t

GROUP B

Insulation

a-rest, measured at -300V
gl-rest, measured at -100V

Change in mutual conductance Vh = 5.7V

Mutual conductance VgI = -14V, Ric = 00

Reverse gr id curren t Vh = 7.5V, VgI = -14V,
Rgi = 1.0MO, Ric = 00. Measured after 5
minutes preheat under standard t est con ­
dit ions ex ce pt Vh = 7.5V, Rgi = 1.0MO

tA.F. noise at anode, Vg2- e = 19V, Rgi = 100kO,
Rg2 = 1.0kO, a, = 200kO

Anode impedance

Capacitances? (shield ed) . No applied voltages
Ctn

Cou t

Ca- g )

} 2.5{

2.5

2.5

2.5

2.5

6.5

6.5

100
100

1.0

o

175

3.5
2.9

10

75

0.5

70

4.5
3.9

15

MO
MO

%

[lA/V

[lA

mV

kO

pF
pF

mpF

~V1
• "'U:nm
"'Unzi>
-1

r

cD
c C
m:l>

r
::::j
-<
<
:I>
~

i>
c:l
r
':"
3:
C

\II
ee
-.0
-.0

602.5
Microphonic noise at the anod e at 50c/s,

15g min. peak acceleration , Ra = 10kO

Low pressure voltage breakdown
Pressure = 55±5mmHg
Voltage = 300Vr . m .s. No other applied

voltages 6.S

mV
(r.m .s.)

tTh e valve is tapped with a specified hammer and the output observed on a meter of specifi ed dynamic response.

-0....
ID

8



> A.Q.L.5 lndividuols" Lot average7 Lot standard U1...
;Jl deviationS
;:: (%) Bogey9 Min. Max. Min. Max. Max. 0)
:0 GROUP C
~ --0Lead fragi lity test13 B 4 arc s 2.5 -
~ -.0

Fatigu e-"

v« = 6.3V. No other voltages applied . 2.Sg
min. peak acce lerat ion, fixe d freque ncy
f = 2ScJs min 60cJs max for 32 hours in each
of 3 mut ually perpendicula r planes

III
Post fat igue tests "'U

m

t Heate r-to-cat hode leakage current o
Vh- I, = ± 100V

} 6.S{

20 i~A >Change in mutual conductance 20 - - % r
Micropho nic no ise as in gr o up B 200 mV

~(r .m.s.)
C

Shock15 :t>
r

Vh- k = 100V (cath od e negative), =iRg1 = 100kO, SOOg -<
:::tl<

Post shock tests ;,,:t>
Heat e r-to-cath ode leakage cu rr ent :::tl

"'U-
Vh- I, = ± 100V

} 20{

- 20 I~A m:t>
Change in mut ual cond uctance 20 % Ztl:'

~I
Micro phon ic no ise as in gr oup B 200 - mV -1~

(r .m .s.) O·
03:

Glass strai n test llD. No app lied voltages 6.5 - - - - mC

'------ '- ~ .:»



3.35 mA/V

A.Q.L.5 Min . Ma x.
(%)

4.0
6.5 138 164 mA
6.5 10 !LA
4.0 0 0.8 !LA
4.0 20 %
6.5 15 %
6.5 50 MQ

15 %
10

»...
:!...

...
"....
c...

GROUP D
Heater cycling life test

Vh = 7.0V. 1 minute on. 4 minutes off
Vh- k = 140Vr .m .s . (conti nuous) . No other

applied voltages 2.5

Stability life test14
Runn ing cond it ions Rgl = 1.0MQ
Vh- l<= 200V (cathod e negativ e)
T am hi cn t = Room te mperature

Stability life test end points
Change in mutual conductance after 1 ho ur 1.0

Su rvival rate life test14
Runn ing condit ions Rgl = 1.0MQ
Vh- k = 200V (cat hode negat ive)
T am b i en t = Room temperat ure

Survival rate life test end points (100 hou rs)
lnop erat lves t" 0.65
Mutua l conductance 1.0

Intermittent life test
Running condit ions . Rgl = 1.0MQ
Vh- k = 200V. T bu 1b min = 220°C

Intermittent life te st end points (500 hou rs)
Inop e rat ives -"
Heater current ..
Heate r- to-cat hode leakage current VIl - k = ± 100V..
Revers e g rid current Rg1 = 1.0MQ
Change in mutual conducta nce (individuals) . .
Change in mutual conductance Vh = 5.7V
Insulat ion as in gr oup B. .
Average change in mutual conductance
Sub-group qu ality level10

10 %

?O ~
;'TI m

"'CIQm»
Zr-
-If)

°c
~»

r-
-I
-<
<»
"s
0'
r­
m
I

:I
C



5899

a

SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE

9 ,3-10'16

)

92

k,93 ahOOh° 0
o °

k,93 ° ° 92

91 k,93

B8D/ F Base

A ll dim en sions in m m

co x
cO 0

N E )
0 Ol.....

"<t

Jj
- T c

ll1r1~L i
E
ro
C')

*
Th e bulb and base dim e ns ions of th is valve a re in acco rdance with BS.448 ,

Sect io n BBD/F.

)

1-
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SPECIAL QUALITY OUTPUT PENTODE

Special quality subminiature audio output pentade for use in
equipment where high ambient temperatures. mechanical
vibration and shocks are unavoidable and where statistically
controlled major electrical characteristics are required.

5902

Th is data shou ld be read in con junction with the GENERAL NOTES­
SPECIAL QUALITY VALVESw hich precede t his sect io n ofthe ha ndbook.
and the index numbers ar e used to indicate where refe rence should be
made to a specific note.

HEATER

6.3
450

V
rnA

MOU NTING P O SI TI ON Any

Note-Direct sold ered connections to the leads of this valve must
be at least 5mm from the seal and any bending of t he valve leads
must be at least 1.5mm fro m t he seal.

C A PACITA N C ES2 (measured wit h an ext ern al shi eld)

Ca- gl < 200 mpF
Cin 6.5 pF
Cou t 7.5 pF

CHARACTERIST ICS3

Va 100 V
Vg2 100 V
la 30 mA
Ig2 1.2 mA
gm 4.2 mA/V
f'gl - g2 6.0 +-
ra > 10 kn
Vg1 - 8.3 V
Rk 0 n

) Vg1 (Ia < 100f'A) - 40 V

LIMITING VALUES4 (absolut e rat ings )

v« max. 6.6 V
v« min. 6.0 V
Va(b) max . 330 V
Va max. 165 V
pa max. 3.7 W
Vg2(b) max. 310 V
Vg2 max. 155 V
Pg2 max . 400 mW

+Vg1 max . 0 V-<.-
-V g1 max . 55 V

Ik max. 50 mA
Rgl-k max . 550 kn
Vh- k max. 200 V
Maximum accele ration (conti nuous operation) 2.5 g
Maximum shock (short duration) 500 g
Tbll1b max. 220 °C

APRIL 1961 (I) Page 01



> TEST CONDITIONS (u nless otherwise specified) VI."

"i= VII Va- e Vg2 - e Vg 1 - e Rk Ck Vb - k --0
~ (V) (V) (V) (V) (D) (fLF) (V) 0!.:

6.3 110 110 0 270 1000 0

~~

TESTS A.Q.L. 5 Individuals6 Lot average? Lot standard
deviationS VI

-g

oo Bogey9 Min. Max. Min. Max. Max. m
n

GROUP A s
Heater current { 0.65 450 420 480 rnA r-

432 468 12.5 rnA
g)

t Heater-to-cathode lea kage current C
Vb - k = ± 100V 0.65 15 p.A ~

r-
Reverse gr id current

::::j
-<

Rg1 = 1.0MD 0.65 0 1.0 fL A
0

Anod e current {~65 30 23 37 rnA C
27 33 2.8 rnA -f

Anode current -g

Vg 1 = - 40V, R" = OD 0.65 100 fLA
C
-f

Powe r output -g
m

Vin(l·.m.s.) = 6AV , R" = 3.0k D 0.65 750 rnW Z
." Sub-group quality leve ll O 1.0 -i.. 0..
It C
S lnope rativcs !? 004 m



GROUP B

e
c
»
r
::::j
~

o
C
-I
"'tI
C
-I
"'tI
m
Z
-I
o
e
m

II)

"'tI
m
n
>r

mV

kO

MO
MO

pF
pF

mp F

%
mA

mA/V
0.33 mA/V4.553.85

1002.5

2.5

2.5

6.5

6.5

2.5

2.5

6.5

No applied voltages

Low pr essu re voltage breakdow n
Press ure = 55± 5mm Hg.
Voltage = 300Vr.m.s. No othe r applied
voltages

Microphonic noise at the ano de at 50c/s,
15g min. peak acce lerat ion, Ra = 2.0kO

Insulation

Anode impedance

Cap acitan ces- (shie lde d) .
Ci n

Cou t

Ca - g l

a-rest, measured at - 300V
gl -rest, measu red at -100V

Change in power o ut put
v« = 5.7V, Vinjr.m.s.) = 6.4V, a, = 3.0kO

Screen-gri d cu rrent

Mutual cond uctance

mV
(r.m.s.)

t The valve is tapped with a specified hamm er and t he output observed on a mete r of specified dynam ic response.

...
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TESTS

GROUP C

Lead frag ility t est13B • 4 arcs

Fatigu e' 4

Vh = 6.3V. No other vo ltages app lied. 2.5g
min. peak acce leration, fixe d freq uency
f = 25c/s m in. 60c/s max . fo r 32 hou rs in
eac h of 3 mu tu ally pe r pend icular planes

Post fatigue tests

Heat e r-t o-cat hode leakage current
Vh- k = ± 100V

C hange in power outp ut
Micro pho nic no ise as in gro up B

Shock' 5
Vh - k = 100V (cat hode negative) ,
Rg 1 = 100kO, 500g

Post sh ock tests

Heater-to-cathode leakage current
Vh- k = ± 100V

C hange in powe r output
Micr Qphonic noise as in gro up B

G lass strain testll B. No app lied vo ltages

A.Q.L. ~

( %)

2.5

6.5

Individuals6

Bogey9 Min. Max.

40
20

300

40
20

300

Lot average? Lot standard
deviationS

Min. Max. Max.

[J.A
%

mV
(r .rn.s.)

[J.A
%

mV
(r.m.s .)

1Il
"'tI
m
os
r

€)
C
>r
::::j
-<
o
C
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C
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m
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o
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l> GROUP 0 VI
"1l Heater cycling life tes t "U
~ m,... Vh = 7.0V, 1 min ut e on, 4 min utes off n... Vh- k = 140Vr.m.s. (conti nuo us). No oth e r >~ applied voltages 2.5

Heater cycling life test end po int
r-

~

Heate r-to-cathod e leakage cur re nt Vh- k= ± 100V- 40 IJ-A Ii>
Stability life test14 C

Runni ng condit ions Rg1 = 470kO, Rk = 2200 , l>
Va=Vg2=100V, Vh_k=200V (cat hode nega t ive) , r-
Tambienl= Room tem pe rat ure =i

Stability life t est end point -<
Change in power out put after 1 hou r 1.0 10 % 0Survival rat e life test14

i
Runn ing conditions Rg1 = 470kO, Rk = 2200 , C
Vh- k = 200V (cat hode negat ive), -I

"'I:l
Tamhienl = Room temperat ure C

Survival rate life test end points ( 100 hours ) -I
Inop eratives 0.65
Power out put 1.0 650 mW "'I:l

m
A.Q.L. 5 M in. M ax. ZIntermittent life test (%) -IRunnin g conditions, Rgl=470kO, RI,=2200, Va=Vg2=100V, 0VIl - k = 200V (cat hode negativ e), Tb u l b min. = 220°C

C
Intermittent life test points (500 hours) m

Inop e ratives -" 4.0
Heat er current . . 6.5 414 492 mA
Heat er- t o-cathode leakage current Vh- k = ± 100V. . 6.5 60 (-LA U1Revers e gri d cur rent Rgl = 1.0MO 4.0 0 2.0 IJ-A
Change in powe r output (individua ls) 4.0 20 % -.0Change in po wer output Vh = 5.7V 6.5 15 %

"1l Insulation as in group B. . 6.5 25 MO 0".. Average change in power out put 15 %" ~s Sub-group qu ality leve l!" 10



5902 SPECIAL QUALITY OUTPUT PENTODE

a

g l

k.g3 h h

g 2

hQk'930 0
0

h
o 0

k,g3 0 0 g 2
o 0

gl k,g3

8 8 D/ F B o se

A ll di m e ns io ns in mm

-r'Ofil
N

cD
C')

.8
1

The bulb and base dimensions of this valve are in accordance w it h BS448. )
Section B8D/F.
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DOUBLE TRIODE 6080

Alow- upower double triode with separate cathodes inte nded for use as a series

r egulator valve in d .c . power supplies, in servo applicati ons or as a booster

t r iode .

HEATER

Vh
6 . 3 V

Ih
2 . 5 A

MOUNTING P OSITION Any

CAPACITANCES (measured without an external shield)

) *c 8.6 pF
a -g

*c . 5 . 5 pF
ill

*cout
2 .5 pF

*c
h

_
k

7 .0 pF

ca"_a'
2 .2 pF

C gtl_gt
0. 5 pF

*E ach section

CHARACTERISTICS t

Vb 135 V

Va
100 V

I 100 125 mA
a

) ~
300 250 n

gm 6.5 7. 0 mA/V

r a
300 280 n

Il 2 .0 2 .0

tThis conditi on represe nts operation at the abso lute limit of anode current and

dis s ipation .

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Min. Max .

Heater Current

at V
h

= 6. 3V

*Amplification factor

at Vb = 135V , ~ = 250n

DECEMBER 1965

2 .26

1.4

2 .74

2.6

A

P age D1



*Mutual Conductance

at Vb = 135V, ~ =250Q 5 .8 8.2 mA/V

**Ne gati ve control grid current

at Vb = 135V, Rk = 250Q, R
g1

= 1MO

Anode current

4.0

at Vb = 135V, ~ =2500 100 150 rnA

Under these conditions the Abs olute Maximum Ratings can be exceeded.

*Each section

**Two sections in parallel

SHOCK AND VIBRATION

The 6080 can withstand vibrations of 2 . 5g at 25c /s for 32 hours and is proof

aga inst impact ac ce le r ations of 450g .

LOW FREQUENCY VIBRATION PERFORMANCE

)
mV200R .M .S . output volt age max.

Two s ections in paralle l with Vh = 6. 3V, Vb = 135V, Vg1 = - 7V, Ra = 2kO and

vibrational acceleration of 2 . 5g at 25c/s .

RATINGS (ABSOLUTE MAXIMUM SYSTEM)(each section)

Va(b) max.

Va max .

tp . 1. V. max. (booster scanning s er vice)

t -v g (pulse) max. (booste r s canning service)

I
k

max .

Pa max .

Rg_k
max . (cathode bias)

*Rg _k max. (fixed bias)

v
h

_
k

(pk) max .

Tbulb max .

550

250

3 .0

2 .3

125

13

1.0

100

300

260

V

V

kV
kV

rnA

W

MO

kO

V

°c
)

tMax. pulse duration 15% of one cycle with a maximum duration of 10MS .

*With fixed bias the anode ci rcuit sho uld cont ain a protective resistance to provide

a minimum drop of 15V d .c . at the normal operating conditions . When two or

more sections are us ed in parall el at dissipations approaching the r ated maximum,

separate anode and cathode resistors must be used to assist load sharing .

When combined fix ed and cathode bias is used, the cathode bias portion should

have a minimum value of 7 . 5V d. c . at the normal ope rating conditions and Rg_k
max . = 100kO .

It is not r e commended that fixed bias be us ed when the valve is used in a booster

s canning circuit .
)
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DOUBLE TRIODE 6080
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DOUBLE TRIODE 6080

I
H-+-H-++--1-++-H+-+-+-+-H-++--1-l- ~,...e-+1 -+-1r++

H -+-+-+-+-+-+-+-H-++-H -+-+-+-+-+-+-++-1-C';' .:"'..,..,.H-+-f-t

t-t--+-+-+-+-+-+--+-+-1-++-t-t---t-+-+-+-+-+ -100,::--,-d--+--1-++--1-+-H"'d--H
\

r+++-+ -+-+-++-1-++-H -+-+-+-t- -10&, r-..
+-'I"""'-H-+-+-++-f-+-H'tt-I

)
H-+-H-++-t-+-H-++-f-r/ 09, ""I-","=-+-+-+-+-+-++-1-++-f--fl-.f-+-+-1 ~

c:3H +-H -++--1-+-HH +-+-+-+-H -++--1-++-Pl-...r-+-+-+-+-t-+-H
o u H +-H-++--1-++-,H +-+-+-+-H-++-t-++-H-+"'k;f-+-+-t-t--H
g:~~~=t~=~~~=t-l,I1'::OI-;:.+-+-++-1-++-t-+--t-+-+-+-+-t--+--P"Irl---t-+-+-1
f-~H+-+-++-H+-H-, +-+-~*-H-++-H-+-H-++-t-+"""H--1

H-+-H-++-I-++-H+-+-+-+-H-++-I-++-f-f"'kH-+-H-t-+-,I-HS

H-+-H-+-l-/0c-·jo--l;;;;;H-++-I-+-H-+-+-H-+-H -++-t-t--P'lcl--+i

) ....

f-~ AO=~ -+::P~-k:H-+-H-l--f -l-+-HH+-+-+-+-H-l--H-++-i

c ~
H .5

III

'"

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID

VOLTAGE AS PARAMETER

Page C1
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SPECIAL QUALITY R.F. PENTODE

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

6205

This data sho uld be read in co njunct io n with GENERA L NO T ES­
SPECIA L QUALITY VALVES w hich pr eced e t his section ofthe ha nd book,
and the index numbers are used to indi cat e w here referen ce sh oul d

be made to a speci fic note.

HEATER
6.3

150
V

mA

MOUNTING POSITION Any

Note - Direc t so ldered conn ect ions t o t he lead s o f th is val ve must be at
least 5mm fro m the sea l and any bendin g of t he valve lea ds m ust be at
least 1.5 mm fro m t he sea l.

CAPACITANCES' (measured with external shield)

*The suppressor gr id sh o uld not be used for co ntro l or gat ing pur poses.)

Ca.-gl

Cln

Cout

CHARACTERISTICS'

V.
*Vg 3

Vgs
Vg1

I.
Ig2

gm
r a
Rk

Vg1 (I. < 50IlA )

LIMITING VALUES' (abso lute rati ngs)

Vb max.
v« min.
V'(b) max .
V. max.
p. max.
Vg3 max.
Vg2(b) max.
Vg2 max .
P g 2 ma x.

+ Vg1 max .
-Vg1 max .

Ik max.
Rg1- k max.
Vh - k max.
Maximum acce le ratio n (co nt inuous op eration)
Max im um shock (s ho rt du rat ion )
Tb u1b max,

<1 5
4.2
3.4

100
o

100
-1.5

7.5
2.4
5.0

> 175
o

- 9.0

6.6
6.0

330
165
800

22
31 0
155
350

o
55
16.5

1.1
200

2.5
500
220

mpF
pF
pF

V
V
V
V

mA
mA

mAjV
kll
n
V

V
V
V
V

mW
V+-­
V
V

mW
V<'­
V

mA
Mil

V
g
g

°C

MARCH 1961 (1) Pa ge 0 1



J: T EST CONDITIONS (unless otherwise specified) 0-.>
:JD Vh Va_e Vg:J _k Vg2_e Vg I _ c Rk C" Vh- k ~n
J: (V) (V) (V) (V) (V) (0 ) (fLF) (V)

; 6.3 100 0 100 0 150 1000 0 0
~

VI
TESTS A.Q.L.5 Individuals6 Lot average' Lot standard

deviation6

(%) Bogey· Min. Max. Min. Max. Max.

GROUP A

Heater current
f O.65 150 140 160 mA VI
l - 144 156 4.2 mA "'tl

m

<rID
Heater-to-cathode leakage current n

Vh - k = ± 100V 0.65 5.0 flA >...
Reverse gr id current o

R., = 1.0MO 0.65 0 0.3 flA C

Anode cur rent {~65 7.5 5.5 9.5 mA »
6.7 8.3 0.8 mA I"'"

Anode current
:::j

V. , = - 9.0V. 0.65 50 flA
-<

Rk = 00

mA
?'

Screen-grid current 0.65 1.5 3.3 :n
f O.65 5.0 4.2 5.8 mA jV "'tl

Mutual conductance m
l - 4.7 5.3 0.31 mAjV Z

"D Sub-group quality Icvcpo 1.0 -l.. 0.... c
8 Inoperatives!" 0.4 m



G RO U P B

Insulation
a-rest , measured at -300Y
gl-rest , measured at -100Y } 2.5{

100
100

MD
MO

III
"'g
m
n
i>
r-

Change in mutual conductance
Vh = 5.7V 2.5

Reve rse grid current Vh = 7.5V, Vgl = - 9.0V,
Rg1 = 1.0MD, Rk = OD. Measured afte r 5
minutes preheat under sta ndard t est con-
diti ons, except Vh=7.5V, Rg1=1 .0MD 2.5

tA.F. noise at anod e, Vg2-e = 19V, Rg1 = 100kD
Rg2 = 1.0kD, R. = 200kD 2.5

Anode impedance 6.5

Capacitances" (shie lded) No appli ed voltages 6.5
Cl n

Co u t

Ca.-gl

o

175

3.5
2.9

10

0.5

70

4.9
3.9

15

%

fLA

mV

kD

pF
pF

mpF

~
C
>r-
=i
-<
?J
:n
"'g
m
Z
-I
o
C
m

60

Microphonic no ise at the anod e at 50c/s, 15g
min . peak accelerat ion , Ra = 10kD

Low pressure vo ltage breakdown
Pressure = 55±5mmHg
Voltage = 300Vr.m.s. No other applied

volta ges 6.5

mV
(r.rn.s .)

tThe valve is tapped with a specified hammer and t he output o bse rve d on a mete r of specified dyn amic re sponse.

...
"....
8



----

3: TESTS A.Q.L.5 Individuals" Lot ave rage ' Lot stand ard 0--> deviat ion8:D ....,n
(%) Bogey' Min. Ma x. Min. Max. Ma x .:I:

~ GROUP C Q
Lead fragi Iity t est l 3B 4 arcs 2.S - - - \n~

Fatiguel~

Vh = 6.3V. No other voltages appl ied . 2.Sg
min . peak acce le rat io n, fixed frequency
f = 2Sc/s min . 60c/s max. for 32 hou rs in each
of 3 mutually pe rp endicu lar planes I III

"'U
m

t Po st fatigue tests n
Heater-to-cathode leakage current s

Vh - k = ± 100V

} 6.S{
- 20 - IJ.A r-

Ch ange in mutual co nd ucta nce - - 20 - - % Q)Microphon ic no ise as in gr o up B - - 200 - - mV
C(r .rn.s.) »
r-

Shock l 5

I =i
Vh - k = 100V (cat hode negat ive), Rg1 = 100 kfl , SOOg -<

::a
Post shock test s :n

Heater-to-cathodeleakage cur ren t "'U
mVh - k = ± 100V

} 20{

- - 20 - IJ.A ZChange in mutual co nd ucta nce - 20 - - % -t

~ I
Microphonic noise as in grou p B - 200 - - mV 0(r.rn.s.)

CGlass st rain test Ilil. No applied vo ltages 6.S - - - - - m

<; "- <, '--.../



:I GROUP 0 (I)
:I> Heater cy cling life te st "'tI;Ill mn v« = l.OV 1 minute on . 4 minutes off, nJ:

... 2000 sw itch ings. Vh - k = 140Vr.m.s. (cont inuous) s0- No oth er applied volta ges 2.5 r
~ Sta bility /ife H

DRunning condit ions: Rg1 = 1.0MQ.
CVh - k = 200V (cathode negative),
>Tambl, nt = Room temperature r

Sta bility life end points % =iChan ge in mutual conductance afte r 1 ho ur 1.0 10 -<
Survival rate /ife testl~ :uRunnin g condit ions Rg1 = 1.0MQ. :n

t
Vh - k =200V (cathode negativ e) .
Tamblent= Room tempe rat ure "'tI

m
Survival rate life test end points (100 hou rs) Z

lnoperatl ves !" 0.65 -t
Mutu al conductance 1.0 3.75 mAJV 0

Intermittent life test C
Runn ing condit ions : Rg1 = 1.0MQ, m
Vh - k =200V (cathode negative), Tbulbmin. =220°C

A.Q.L? Min. Max.
Intermittent life test end points(500 hours ) (%)

lnoperat lves !" 2.5
Heate r current . . 4.0 138 164 mA
Heater-to-cathode leakage current Vh - k = ± 100V 4.0 10 [lA 0-Reve rse grid current Rg1 = 1.0MQ . . 2.5 0 0.8 Il A
Change in mutual conductance (individuals) 2.5 20 % ~

"lI
Change in mutual conductance Vh = 5.7V 4.0 15 %

0" Insulation as in group B 4.0 50 MQ.... Average change in mutual conducta nce 15 % VIE! Sub-group qu alit y leve l' ° 10



6205 SPECIAL QUALITY R.F. PENTODE

9 '3to IO'16

J

x
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C'l

a

93
91

k.s h h

92

93 a
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k,s 00 00 9 2
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B8DJF Base
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N
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I ~l­
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)

T he bulb and base d imen sions of t his va lve are in accordance w it h B5448 , sect ion
BaD/F. )
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