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Mullard Technical Handbook

GENERAL INDEX TO VOL UME O NE

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

Special Qual ity Receiving Valve s Television Picture Tu bes (Current
-contd. Types)

July 65 EC1000 0 1-03
Data sheets for cat hode ray tubes for
ot her applicat ions are in Vol ume 3.

July 65 C1-C2 Sept 67 Tube Type

Apr 66 ECC2000 0 1- 0 4 Nomenclat ure 2

Apr 66 C1-C5
Gene ral O perat ion al
Recomm endat ions 11

June 60 M8079 01-06 Sept 67 Screen Type 'W' 1
June 60 C1 Sept 67 A28- 14W 01-010

Apr 60 M8083 01-06 Sept 67 C1- C4

Nov 58 C1-C12
Feb 66 A47-11W 0 1- 01 0 )
Fe b 66 C1-C4

June 60 M8096 0 1-06 Jan 66 A47- 14W 01 - 09
Oct 59 C1-C2 Jan 66 C1- C4
Jan 63 M8100 0 1-02 Sept 67 A47- 26W 0 1- 0 8

June 60 03-06 May 67 C1-C4

Mar 59 C1-C6 Apr 67 A49-1 1X 0 1-011
Apr 67 C1- C3

June 60 M81 36 0 1-06 Feb 66 A59- 11W 01-010
Sept 59 C1-C6 Feb 66 C1-C4
Apr 64 Cl-C8 Jan 66 A59- 15W 01 -09

June 60 M81 37 0 1-06 Jan 66 C1-C4

Nov 59 C1- C2
May 67 A59- 23W 01 -08
May 67 C1-C4

July 62 M8161 0 1-02 Apr 67 A63-1 1X 01-08
Sept 60 0 3-D6 Jan 67 09- 0 12 )
Sept 59 C1- C2 Sept 67 0 13-021

Mar 59 C3-C10 Jan 67 C1-C3

June 63 M8162 0 1-02 Feb 66 A65-1 1W 0 1-010

June 60
Feb 66 C1-C4

03 -06

July 61 C1- C6
Miscell aneous Valves
Apr 60 ME1400 01 -02

Jan 63 M8196 0 1-02 Apr 60 C1-C5
Aug 60 03-06 3 ME1401 4
Apr 59 C1- C6 Aug 66 ME1402 0 1-0 2

Apr 61 5840 01-06 4 3- 5

Oct 58 C1-C2
Oct 58 ME1403 0 1- 02
Oct 58 C1-C6

Mar 61 6021 0 1-06 May 59 ME1404 01 - 0 2
Apr 59 C1- C2 May 59 C1-C2
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME ONE

Issue No. Type Poge Issue No. Type Poges
or Date No. or Date No.

Receiving and A m pli fying V alves Receiving and Amplifying Val ves

(Current Types)-contd. (Current Types)-contd.

Sept 61 PL36 D1- D2 July 60 UCH81 01 -03

Apr 61 C1-C2 July 60 C1-C15

Sept 59 C3- C4 1 UCL82 13

Apr 61 C5-C6 Nov 59 UF89 01 -02

June 62 C7 Nov 59 C1-C6
Mar 61 UL84 01 -03

Oec 65 PL81A 0 1-03 Mar 61 C1-C11
Oec 65 C1-C6 Feb 60 UY85 01 -02

( 2 PL83 5 Feb 60 C1-C2
May 59 PL84 01 -02 Jan 63 6AS6 01 -02
Mar 60 C1-C6 Aug 59 C1-C8
Oec 65 PL500 01 -p3

Oec 65 C1-C7 PART II

Oec 65 PL504 01 -03 Special Quality Receiving Valv es
Oec 65 C1-C7 Nov 58 Gene ral Notes 3
Mar 66 PL505 01 -02 Apr 65 E55L 01 -02
Mar 66 C1-C2 Sept 62 0 3

Aug 67 PL508 01-02 May 62 C1- C10

Apr 66 C1-C3 Oct 61 E80CF 0 1-04

Mar 67 PL509 01-02 Oct 61 C1- C6

Mar 67 C1-C4 July 64 E88C 0 1-02

( May 67 PL802 D1-D3 Nov 64 C1

May 67 C1-C3 Feb 63 E88CC 0 1- 0 2

June 59 PY81 01-D2 May 66 03 -04

June 59 C1 Feb 64 C1-C6

May 59 PY88 D1 May 66 C7-C8

June 61 C1 Sept 63 E180F 01 -D2

July 65 PY500 0 1- 0 2 Jan 64 03-D4

July 65 C1 Aug 64 C1-C8

May 65 PY800 D1 July 67 E810F D1-D4

May 65 C1 Mar 66 D5

Feb 60 UABC80 D1-D3 Feb 64 C1-C2

Feb 60 C1-C7 Jan 63 C3-C4

1 UBF89 9 Feb 64 C5-C6

Dec 65 UCC85 D1-D3 Jan 63 C7-C8

Dec 65 C1-C8 Mar 66 C9-C1 1
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Mullard Technical Handbook

G E N E RA L IND EX TO VOLU M E ONE

)

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

Receiving and Amplifying Valves Rec eiving and Amplifying Valves

(Current Types) - contd. (Current Types)-contd .

Oct 61 EF91 D1-D2 Mar 61 PCC89 D1-D2

Oct 61 C1-C13 Sept 60 D3-D4

Oct 61 EF92 D1-D2 Feb 59 C1-C2

Oct 61 C1-C8 July 64 C3-C4

Jan 63 EF95 D1- D2 Sept 62 PCC189 D1-D2

July 61 C1-C6 Sept 62 C1-C3

Feb 62 EF183 D1- D4 3 PCF80 11

Aug 61 C1-C2 June 63 PCF86 D1-D2
)July 64 C3-C4 Jan 62 C1-0

Aug 61 CS- C10 Nov 60 C3-C4

Feb 62 EF184 D1-D2 June 63 C5-C6

Sept 63 C1-C6 Nov 60 C7

May 63 C7-C8 Mar 64 PCF801 D1-D3

Sept 63 C9-C12 Mar 64 C1-C2

Apr 64 EL360 D1-D2 July 64 C3- C4

Oct 58 D3 Mar 64 C5-C12

July 60 C1-C12 Oct 63 PCF802 D1-D3

Mar 61 C13-C16 Oct 63 C1-C6
June 63 C17-C22 Mar 63 PCF806 D1-D2
Feb 60 EM81 D1-D2 June 62 C1-C7
Feb 60 C1 Dec 65 PCH200 D1-D3
May 62 EM87 D1- D2 Dec 65 C1-C4 )
May 62 C1

Apr 60 PCL82 D1-D4

July 64 { EY86 D1-D2 July 60 C1-C1 4
EY87

July 64 C1 July 59 PCL84 D1-D3

Jan 60 EZ80 D1 July 59 C1-C8

Jan 60 C1-C2 June 62 C9

Jan 67 GY501 D1-D2 May 65 PCL85 D1-D4

May 65 C1 May 65 C1-C4

Apr 65 PC86 D1-D2 Oct 61 C5-C10

Oct 63 C1-C2 Oct 63 PCL86 D1-D3

July 63 PC88 D1-D2 Oct 63 C1-C6

July 63 C1-C2 Apr 67 PD500 D1-D2

Dec 65 PC900 D1-D2 Apr 67 C1

Dec 65 C1-C5 Feb 66 PFL200 D1-D2 )
Dec 65 PCC85 D1 Feb 66 C1-C1 3

Ie,
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME ONE

This index of Mullard recei ving and amp lifying valves , special quality rece iving
valves and television pict ure tubes will be re issued periodicall y to incorporate
t he lates t informat ion . It does not include data sheets for main tenance t ype
receiving valves and cat hode ray tubes w hich are contained in Volume 2.

Oata sheets for types starred thus (*) have not yet been published but will be
issued when they are available . A guarantee that th ese valves and tubes will becom e
available is not implied by t heir inclus ion in t his list .

The issue nu mber or date given against each type sho ws t he late st info r mat ion
published and shou ld co r respond to t hat given on t he dat a sheet at t he bottom
left-hand corner of each page.

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

Sept. 67 Pre face 4 Rec eiving and Amplifying Valves

Oct 67 Gene ral Inde x Vol. 1 4
(Current Types)-contd .

List of Sym bois 2
Feb 60 ECC82 0 1-03

4
C1-C7Feb 60

PART I June 64 ECC83 01-02

Receiving and Amplifying Valves
May 60 03 - 05

(Current Types) Aug 65 C1-C3

Mar 63 Valve Type 2 Dec 65 ECC85 01-02

No men clat ure Oec 65 C1-C6

Mar 60 Gene ral Operational 18 Aug 59 ECC88 0 1-02
Reco mme ndat ions Oct 59 C1-C3

July 63 OM160 0 1-02 1 ECF80 10

Mar 60 C1-C2 Se pt 60 ECH83 01 -03

( Dec 65 OY51 0 1- 02 Se pt 60 C1-C7

Nov 65 C1 Nov 63 ECH84 01 - 02

Oct 63 { OY86 0 1-02
Nov 63 C1-C4

OY87 Mar 64 C5-C6
Jan 66 OY802 01-02 2 ECL80 17
Jan 66 C1 1 ECL82 15

May 59 EA52 01 -02 Nov 63 ECL86 01-04

May 59 C1 Nov 63 C1-C8

2 EABC80 10 Jan 60 EF80 0 1- 0 2

2 EB91 3 Jan 60 C1-C11

1 EBC81 5 July 61 EF85 01-02

July 59 EBF83 0 1-02 July 64 C1-C2

July 59 C1-C3 Nov 60 C3-C5

( 1 EBF89 7 Oec 65 EF86 01 -04

3 ECC81 11 Oec 65 C1-C11
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LIST OF SYMBOLS

Ins ide O utside
Valve Valve

r R
x X
z Z
y y
m M
c C
Cw
p P

b {
r: }inv I

ign
ex t
0

in
out
tot
ct

3. A UXILIARY SYMBOLS
Battery o r othe r so urce of supply
Inver se (Volt age or C urrent)
Ignitio n (Voltage)
Exti nction (Voltage)
No Signal
Input
Output . . .
Total
Centre Tap

4. COMPLEX SYMBOLS

Resistance
Reactance
Impedance
Admittance
Mutual Inductance
Ca pacit ance
Capacitance at Worki ng Te mpe rat ure
Power

)

la(r. m.s . )
laco )
Ig 1

D tOi

D3

Re q

Rum
Rk

Exte rnal
Ra

Ca_ all

Ca _gl

Cg1_ k( w )

Anode Current (A.C. r.m .s.)
No Signal Anode C ur re nt . ..
Co ntro l-Gr id Cu r rent
Total Distortion
3rd Harm o nic Distort ion
Eq uivalen t Nois e

Resistance
Limit ing Resistor
Cathode Bias Resistor

Inte rnal

Va
Vg ,

Va(b )

v.
Vh

pa
Pout
Pdri ve

I.

Anode Resistance
Insulati o n Resis ta nce (hea ter to cat hod e) . . .
Resistan ce between Co nt ro l-Grid and Cath ode
Ca pacitance (co ld)-

Anode to all other ele ct rodes
Anode to control-gr id
Contro l-gr id to cathode at worki ng temperat ure
Co nt rol-gr id to all ot he r e lectrod es exce pt

anode (Inp ut Capacitance)
Anode to all ot her e lect rodes except cont rol 

gr id (O utp ut Ca pacitance)
Inner Amp lification Factor ...

Symbols in Sections 1 and 3 above may be used as subscr ipts to sym bols in
Sect ion 2, to de note such magnitudes as Anode Cu rrent . Gr id Volts . etc. ,
e.g.:-

Anode Voltage
Co nt rol- Grid Voltage
Anode Supp ly Voltage
Filament Voltage
Heate r Voltage
Anode Dissipation
O ut put Power
Dri ve Power ...
Anode Cu rrent (D.C.)

ISSUE 4 SYMB. 1155-2



LIST OF SYMBOLS

These symb o ls are based on British Standard Specificat ion No . 1409 : 1950 .
.. Let t e r Symbols fo r Electron ic Valves ".

1. SYMBOLS FOR
Anode
Cathod e . . .
Grid
Heat e r . . .
Filament
Beam Plates

ELECTRODES

Fluorescent Screen o r Targe t . .
k Ext e rnal Meta llisat ion M
g Int e r nal Metall isation m
h Def lector Electrodes . . . x or y
f Internal Sh ield s

bp Resonator Res ~

N OT E 1. In valves having mo re t han one grid . the gr ids are disting uished

by numbers-s-g. , g2' e tc ., g! be ing the grid nearest the cathode

NOTE 2. In multip le valves, electrodes of the d iffe re nt sections may be
distinguished by addi ng one of the following le t t e rs :

Diode . . . d He xode }
Triode . . . Heptode :: h
Tetrode q Octode
Pentode p Rect ifie r r
Thus, th e g r id of th e t ri ode sect ion of a t riode-hex ode
is de no ted by g. .

NOTE 3. Two or more similar electrodes which cannot be d istinguished
by any of the above means may be denoted by addi ng one o r
more primes t o indica t e t o w hich electrode syst em t he
electrode fo rms a part .

Thus , t he anode of the first diode in a do ubl e diode va lve is
denoted a'.

2. SYMBOLS FOR ELECTRIC MAG NITU D ES

Voltages
Direct Voltage
Alternat ing Voltage (r. m.s.)
Alternat ing Volt age (mea n)
Altern at ing Vo ltage (peak )
Peak Inverse Voltage

V
Vr . m .s .

v..
Vpk

P.I.V.

Cur re nt
D ire ct Cur rent
Alt ernati ng Current (r .m.s.)
Alternat ing Current (mea n)
Alternating Cu rrent (pe ak)
No Signal Cur rent .

Ir . m .s.

lav

ip k

10

(

Fre quency
Am pl ificat ion Fact or
Mutual Conductance
Conversion Conductance . ..
Distort ion . . .

ISSUE 4

Miscellaneous

Anode Efficiency
fL Sens itivl t y
g m Br ightness . ..
g o Tem perature
D Time . . .

1/
S
B
T

SYM B. 1155-1



Pari IV
Semicondu ctor diodes
Photodiodes and phototra nsisto rs

Pari V
Rect ifi er diodes
Recti fi er diode -stacks

Pari VI
Th yri stors
Th yris t or stacks

Volum e 5
Fixed capacitors
Va riable capac itors
Fixed resisto rs
Vari abl e resistor s
No n- li near res istors
Electromechanical co mpo nent s
Ultra-hi gh vacuu m devic es
T uners
Piezoxide co mpo nents

Volume 6
Pari I

Permanent magn et s
Woun d ferri te ass embli es
Magneti c recorder heads
Ferro xcub e multi-aperture devices
Ferroxcub e storag e cor es
Ferro xcub e switc h cores
Memory systems

Pari II
Ferr oxcube rod s, t ubes and beads
Ferroxcub e U-co res and yokes
Ferro xcub e toroids
Ferroxcube tr ansfo rmer cores
Ferro xcub e pot co res

Pari III
V inkors
Hi gh fre quency vinkor s

Pari IV
IEC size vinkors
IEC size transformer pot cores

V olu me 7
Integrated circ uit s

Made and printed in England by Wightma n & Co . Ltd ., 1-3 Bri xton Road. l.ondon . 5 .\\'. 9

)
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TECHNICAL HANDBOOK SERVICE

CONTENTS
V olume 1

Part I
Receivin g and amp li fying valves (c ur rent types)

Par t /I
Special quality receiv ing valves
T elevi sion pict ure t u bes (c urrent types)
Misce lla neo us valves

Volume 2
Maintenan ce type receivin g and amp lifyi ng valves
Ma intenance type cathode ray tubes

Volum e 3
Part I

Cat hode ray tubes
Photoconductive cells
Phot oemi ssive cells
Cam era tubes
Photomultiplier tub es
Image co nvert er tubes

Part /I
Swi tching and ind icat ing gasfi lled diodes
Voltage stabil is er and ref eren ce level tubes
Decad e counter and ind icator tubes
Small th yratrons and tr igger tu bes
Large th yratrons and ign itr ons
Power rectifi ers (val ves)

Part /I I
T ransm ittin g and in du strial heatin g valves
Quartz crysta l uni ts

VOlum e 3A
Comm unica t ions magn etron s
Indu strial magnetrons
Klystrons
T ravell ing wave tubes
Di sc seal triodes
Mic rowave compo nents

V olume 4

Par t I
T ran si st ors (A C107 to A UY 10)

Part /I
T ran sistors (8 C107 to GET 898)

Part 11/
T ransistors (OC16 to 2N3572)
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FILI NG D A T A S HEETS

Th e prompt use of these postc ards will ensure th at , as far as is h umanly

possib le, ou r mailing records and your Handbook are maintained up t o date.

This can be ach ieved, however, only with th e co-operati on of Handbook

owners , not onl y by notifyin g us of change of address but by fi ling ne w data

sheets as soon as th ey are received and remov ing obsolete sheets .

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

Handbook congested wit h out-of-date information.

W e occasionally receive letters from Handbook subscribers who have all owed

the ir Handbooks to becom e dis organised, aski ng whet her they may return

t hem to us to be made up to date. Pl ease note that we cannot undertake

t h is se rvice. What we can do, however, is to send you a co py of th e latest

ind ex so t hat you can check th e co nten ts of your Handbook. W e wi ll the n

send you, free of charge, copies of sheets which may be missin g.

CORRES PONDEN CE

)

Correspondence concerning the Handbook Service should be addressed to :

Mulla rd Lim ited ,

Central Techn ical Services,

Mullard Hous e,

Torrington Place,

Londo n, W.C.1.

When writing , please quote the SERIA L NUM BER which is given on the )

int roduct ion page of each Handbo ok. T his number links up wit h ou r rec ords

and mailing system, and is repeated in the add ress on every set of su pple -

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

of work and avoid delays in answerin g you r letters .

SEPTEMB ER 1967 PREFACE Page 2



TECHNICAL HANDBOOK SERVICE
(

PREFACE

In order th at you may obtain the maximum benefi t fr om your Mullard Tec hnical

Handb oo k, we ask yo u to read carefully thi s sh ort descripti on of th e Handbook

Serv ice an d how it is organised .

By fo llo w ing the simpl e suggest ions given you wi ll ens ure that your Handb ook

is alwa ys up to date, and wi ll avoid mu ch un necessar y corres ponde nce and

work bot h at your end and ours .

THE HANDBOOK

T he Mul lard Tec hnical Handbook is pub lis hed in seven volumes plus a

general index.

You may possess the comp lete Handbook. or only one or more of t he volumes.

Should you wish to obta in any volumes not in your possessi on, pl ease wri te

t o Mu lla rd Cent ral Tech nica l Services fo r subscription term s, qu ot ing the

ser ia l nu mber of your exis ti ng Handbook .

K EEP IN G THE HANDBOOK UP TO DATE

Each vo lume has a separate ind ex. and is sent out complete wit h sectio n

dividers and all cur rent data sheet s i n thei r correc t po sit ions . As new or

revised sh eets are issu ed. cop ies are sent to all subs cr ibe rs, tog eth er with a

( lis t indicat ing t he po sit io n in w hic h eac h sheet sho uld be fil ed.

ACKNOWLEDGMENT OF RECEIPT OF HANDBOOK

In order to ens ur e t hat th ese sheet s reach th e correct indi vid ual you are

earnestly requested, imm edi ately up on receipt of your Handbook , to detach

and mai l to us the"A cknow ledgment of Rece ip t Card" w hich you will fi nd

ju st insid e the co ver. Pl ease make sure th at th e name and ful l address to

which su pp lements should be sent are clearly given in t he space pro vided .

CHANGE OF ADDRESS OR OWNERSHIP

(

A ny cha nge in th e nam e or address shou ld be notifi ed in a simi lar way by

using th e " Change of A ddress or Own ership Card" als o in cl uded at the fr ont

of eac h Handb ook.

SEPTE MBER 1967 PREFA CE Page 1
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(

RECEIVING

VALVES

VALVE TYPE

NOMENCLATURE

The t ype nomenclature for Mullard rece iving and ampl ifying valves generally
consis ts of two or more letters followed by two, three or four figures . These
symbo ls provide information concerning the principal uses of t he valves, th e

heater or filament rat ing, and the type of base, according to the following cod e.

The first letter indicates the filament or heat er voltage or cu r rent :

D-O.5 to 1.5Y filament
E-6.3Y filament
G-5.0Y filament

H-150mA heate r
P-300mA heater
U-100mA heater

(

(

Let te rs A(4.0Y), C(200mA) and K(2.0Y) have also been used.

The second a nd sub sequent letters indicate the general class of valve:

A-single diode H-hexode or heptod e

B-double diode K-heptode or octo de
C-triode L-out put tet rode or pentod e

D-output triode M-electron beam indicat or
E- tetrode Y-half-wave rectifier
F-voltage amplifying pentode Z-full-wave rect ifier

Two or t hr ee of the above letters may be combined , e.g. BC-double-d iod e t r iode.

T he first figure of the seria l num be r indicat es t he typ e of base:

1-Miscellaneous bases (see note below)

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

3-0ctal base
4-B8A base
5- B9D(magnoval) base (pr eviously used for miscellaneous bases)
6 and 7-Previously used for subm iniat ure bases
8- B9A (novaI) base
9- B7G base

In some earlier t ype numbers with three figures, if t he first figure is 1 t hen the
second figure indicates the type of base, e.g., ECC189-B9A base.

The remaining figure s make up th e se rial number indicati ng a particular
des ign or development. In future , all valves designed for 'ente rt ainment ' applica
t ions will have a serial number of three figures . Valves des igned for 'professional '

< applications will have a serial number of four figures.

MARCH 1963



VALVE TYPE

NOMENCLATURE

RECEIVING

VALVES

)

Exceptions

Some valves for ' professio nal' app lications have a type number in which the

figures follow the first letter and precede the second and subs equent letters,

e.g., EBBCC. Other 'professional' valves have a type number consisting of the

letter 'M' followed by a four-figure serial number commencing with the figure

'B' , e .g. MaOaO.

Examples

PCFa06

EC1000

P C F 806

300mA tr iode voltage B9A base

heater amplifying 'Entertainment'

pentode applications

E C 1000

6.3V triode Miscellaneous (subminiature) base

heater 'Professional' applications

)

)

MARCH 1963
Page 2



RECEIVI NG

VALV ES

GENERAL OPERATIONA L

RECOMMENDATIONS

The (ol/owing recommendations have been based on the British Standard Code o(
Practice CP10D5 : Parts 1 and 2, 1954, .. The Use o( Electronic Valves ".

1. DEFI N IT I O N S O F RATING SYSTEM S

Un less otherwise st ated , all lim it ing values given in the Mullard Te chnical
Handbook are in accordan ce wi h the des ign-centre rat ing syst em. The
design-maxim um and absolute-max imum rating systems may be used in
certa in cir cumstances . The fo llowing defi nitions of these three rati ng
systems are based on t hose agreed by the Int e r nat io nal Elect ro t ech nical
Comm issio n:-

(

1.1 Design-ce nt r e rati ng sys t e m

Design -cent re ratin gs a re limit ing values of o perati ng and environ me nta l
co nd it ions app licable to a bog ey va lve of a specified type as defined by its
pub lished dat a. and shoul d no t be exc ee de d und er no r mal co nd itions .
These values ar e chosen by t he valve manufacture r to provide acce ptable
serv iceability of t he valve in average ap plicat io ns, tak ing res po nsi bility
for normal changes in o perat ing co nd it ions d ue to rat ed su pply vo ltage
var iati o n, eq uipment component var iation , equip me nt con t rol ad just
ment , load var iation, signal variation , environme ntal co nditions, and
variat io ns in the characterist ics of all e lectron de vices in t he equ ipment .

The equipment manufacturer sho uld desig n so th at initia lly no design 
centre value for the intended se rv ice is exceeded w it h a bogey valve in
eq uipment operating at th e st at ed normal supply vo ltage . A bogey valve
is one w hose character ist ics have the published nomina l values for the
type. For a bogey valve for an y par t icular applicat io n, o nly those charact e r
istics w hich are d irectly rel ated to the application need be considered.

(

1.2 De sign-maximum ra t ing system

Design-max imum ra tings are limit ing values of ope rating and en viron
mental con d itions applicable to a bogey valve of a specified type as defined
by its pub lished data, and sho uld not be exceeded under the wo rst
probable condi t ions.

These values are chosen by the valve manufacturer to provide acceptab le
servicea bility of t he valve, t ak ing respons ibility for the effects of changes
in operating condit ions due to variations in the characteristics of the
valve und e r consideration .

T he equipment manufact ure r should des ign so t hat initi ally and t hroug h
o ut life no des ign-ma xim um value for t he int ended service is exceeded
w it h a bogey valve unde r th e wo rst probable operat ing condit ions wi th
respect to supply-vo ltage var iat io n, eq uip men t co mpone nt variat io n,
eq uipment contro l ad justment , load var iat io n, s ignal va riat ion, envi ron
men ta l co nd itio ns and variations in cha racte rist ics of all other e lectron
devices in t he eq uipment .

Abs o lut e -m aximum ratin g syst e m

Abso lute-max imum rat ings are limit ing values of o perat ing and e nv iro n
me nt al co nd it ions ap plicab le t o an y valve of a spec ified t ype as defined by
its pub lished dat a, and sho uld not be exceeded un de r t he wo rst probable
con ditions.

MARCH 1960 (1) Pa ge 1



GENERAL OPERATIONAL

RECOMMENDATIONS

RECEIVING

VA LVES

These values are chosen by the valve manufactu re r to pro vide acce pta ble
se rviceability of t he valve, taking no res po nsibility fo r equipment
variat io ns, env iro nme nta l variat ions, and the effects of changes in operat
ing cond itions due to varia t io ns in th e character isti cs of the valve unde r
con sid e ration and all ot her e lectron devices in t he eq uipme nt .

The equi pme nt man ufacturer sho uld des ign so t hat init ially an d t h ro ugh
out life no absolute-maximum value for the int en ded se rvice is exceeded
with any valve under the worst probable op e rat ing condit ions with
respect t o supply voltage variations. equipment component variat ion.
equi pment control adjustment. load var iati ons . signa l vari ati o n. envi ro n
mental con ditions. and variations in characteristics of the valve under
co nside rati o n and of all other devices in the equipme nt .

2. INTERPRETATION OF DESIGN-CENTRE RATINGS
When t he circuit designe r uses the design-centre system he shou ld realise
t hat the valve manufact ure r takes into account th e effects of no rmal
ra ndom variations in co nditions and co mponents and assumes t hat normal
goo d pr act ice is follo wed in t he des ign and use of co mpo nents. No
allowance is made for d iscrete changes in co ndit ions o r com po ne nts.

2.1 Rated suppl y voltage and its variation
In eq uipment which is to operate from the normal su pply mains a vo lt age
tap should be provided for every declared mains voltage . Where this is
not practi cable however, and two o r more declared voltages are co ve red
by o ne ta p. co mp liance with the de sign-centre system must be chec ked o n
t he highest and lowest declared voltages in each tap. For the pu rpose of
checki ng, all devices must be bogey.

If t he equipment is checked in this way and the designe r has complied
with all othe r re levant sections in these re co mme ndat io ns the equ ipment
can be o perated fro m a supp ly that has normal ly-enc o unte re d vo ltage
variations of up to ±1 0% . (The normal ratio of power vari at ion to voltage
var iatio n of ap proxi mate ly 2 : 1 is assumed. If t he rat io is gr eate r than
2 : 1 in a parti cu lar ci rcuit, t he max imum perm issible dissip ati on at: w hich
any valve can o pe rate must be re d uced accord ingly be low t he l imiting
value .) W here a valve is reco mmended so lely for low vo ltage op e rat ion
(as in t he car -radio ra nge) allowance has alrea dy been made for t he varia
tions in accum ulator voltage. w hich can be greater t han 10% . For furthe r
rec ommendations see section 3.1.5.

For valves intended for operat ion from dry batter ies w here the relevant
max imum batte ry vo ltage is quoted under lim iting values , due allowance
has al ready been made for the fact t hat the bat t ery t e rminal vo ltage is
higher for a new battery and falls du r ing life. For mains ope rat io n. t he
maximum batte ry voltage q uoted under limit ing values shou ld be taken
as the limit ing value on the design cen tre syst em. Fo r furt her reco m
mend at ions o n bat te ry and battery- mains op e rati on of filamentary valves
see section 3.2.

)

2.2 Equipment components and their variat io ns
In an eq uipme nt t he o peration of anyone co mpon ent is t o so me exte nt
dep e nden t on every other component in that eq uipment. It is good pract ice
to use se lf bias, s uch as provide d by a cathode resistor or gr id c ur re nt
bias (see secti o n 5.3), rathe r than fixed bias. When t his is do ne. f ur t he r
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compo ne nt s can be added as lon g as the added variations are not lar ge
compared w it h t hose alre ady existi ng, as in gene ral the addition of a
component to a circuit reduces th e effect s of the var iations of t he othe r
components alread y in t hat circuit , besides adding the effect of its own
var iat io ns.
Ifa power valve o r high-slope valve is ope rated w it hin 20 % of its max imum
dissipat ion rat ing, a ±10% tol erance cathode-bias resistor shou ld be use d.
If a cat ho de-bias resistor cannot be used , then w ith a pentode or other
multigrid valve a screen-grid d ropping resis tor having a ± 10% tolerance
sho uld be inco rpo rat ed (see sect ion 5.4) . Similarly, with a triode a
drop ping res istor should be used in t he anode circuit (see section 5.6) .
Valves shou ld not be used in circuits w he re the ir operati ng conditions are
dependent o n anothe r cir cuit o r valve, unless t he more impo rt ant trans
fer re d va riations are small compared with t he var iat ions in the op e rati ng
cond itions. W hen t wo valves are used in push-p ull, fo r exam ple, se parate
cath ode-bi as res istors shou ld be used.

Equ ipment control ad justment
The valve manufactu re r ' s res po nsibilit ies do not inclu de co ndit ions pro
duced by gross maladjustm e nt of co ntro ls w hich res ult in inco rr ect
ope rat io n of t he eq uipme nt .
When a pe ntode o r othe r mu ltigrid valve is used under con dit ions whe re
the eq uipme nt co ntro l adj ustm ent affects the valve operati ng co nditions ,
special attention must be paid to the screen-gri d operat ing co nditions
(see sect ion 5.4) .
In equi pment w hich has mu ltip le funct io ns (e .g. transm itter/receivers ,
t .v.jf. m. re ceiv ers , e tc.) , it is assumed that t he valves are used w it hin the ir
rati ngs in all mod es of equipm ent o perat io n.

2.4 Load vari a t io n
The valve manufacturer takes responsibility for th e changes in valve
operating cond it ions which are caus ed by the no rm al ran dom var iations
of an y co mpo ne nt connected exte rnally as a load, provide d that normal
good practice has been fol lowed in t he de sign and use of t he co m pone nt .
W he re definit e changes occur in t he load, all rat ings sho uld be checked at
th e w o rst lon g pe riod ru nni ng cond itio n.

2.5 Sign a l var ia tio n
The valve manufactu re r accepts res ponsibility fo r chan ges in th e operat ing
con ditions due t o random variat io ns in signal (fad ing etc.) but not due to
disc rete chan ges (swi t ching, or tuning to stat ions of varying strengths) .
W hen a.g .c. is used , th e o perati ng co ndi t io ns of th e valves w ill change
wit h t he strength of signal rec eived. The o perat ing co ndit ions of all th e
stag es (co nt ro lled and uncont roll ed) must th erefo re be che cked und e r
t heir worst lon g per iod running condit io ns.

(

2.6 Envi"onment
It is good pr acti ce to ensu re t hat th e bulb and base t empe ratures are kept
low. They shou ld not exceed t he publi shed limiting values in t he e n
vironme nt for w hich th e equ ipment is des igned. W he re equi pme nt may
be run und er more t ha n one co ndit ion it shou ld be checked at each
cond it ion . If t he maximum t emperature rati ngs are not give n o n th e data
sheet of t he valve in question , see Fig. 1 (Appe nd ix III).

M AR CH 1960 (1) Page 3



GENERAL OPERAT IONAL

RECOMMENDATIONS

RECEIVING

VALVES

Ca re sho uld be t aken to e nsure t hat the mi nimum pressure in the en 
vironment for w hich th e equ ipment is de sign ed is not less than the
publ ished limit . In general , B7G and B9A based valves can be used at
pres sures do wn to approx imate ly 50mm Hg (th at is up to alt itudes of
abo ut 60,000ft) . Th e manufacture r' s ad vice sho uld be sought if it is
desired t o op erate octal-based valves at pressures below 525mm Hg (t hat
is ab ove alt it udes of about 10 ,000ft).

2.7 Other electron devices

T he va lve manufacture r takes respo nsibility for changes in operat ing
cond it ions caused by the var iat io ns in the charact e r ist ics of all other
e lectron devices in the equipment, provided that normal good prac tice
has been fo llow ed in th e use of each electron de vice, i.e. the added
var iat io ns are not large compared w it h those alread y ex isting.

3. HEA TE R A ND FILAM EN T RATINGS )

3.1 Indirectly heat ed valves

3.1.1 Para ll el operation (mains suppl y)

The he at e r vo ltage of ind ivid ual va lves mu st be w it hin ± 7% of the rated
value (unless ot he rw ise sta te d) w hen th e supp ly vo lt age is at it s nominal
value, and valves w it h bogey heater character istics are e mployed.

This var iat io n is normall y depend ent upon more than one factor . Th e total
var iat ion may be ta ke n as the sq uare root of the sum of the squares of the
ind ivid ual var iat ions ar ising fr o m th e effects of the to lerances of the
se parate fact ors, pr ovided th at no o ne of these de viations exceeds ± 5% .

If a tap is used fo r more th an o ne input vo ltage (as provided for in para
graph 2.1) the heater vo lt age of each valve must be checked on the highest
and lowest decl ared vo ltages covered by the tap and should be w it h in
± 4° ~ of th e rated value.

3.1.2 Series operation (ma ins supp ly)

The heat er cur re nt of se r ies connected valves should be with in ± 3.5 ~o

of the rated value w hen the suppl y vo lt age is at its nominal value , and
valves w ith bogey heater character istics are employed.

This va riat ion is normall y depe ndent upon more than one factor . Th e to ta l
va r iat io n may be taken as the square root of the sum of t he squares of
the indi vidua l var iat io ns ar ising fro m the effects of t he to lerances of the
se parate fact ors, pr ovided t hat no one of these variat io ns exceeds ± 2.5 '/;, .

If a tap is used for more th an on e input vo lt age (as provided for in para
graph 2.1) t he heater current must be checked on th e highest and low est
declared vo lt ages cove re d by t he tap and shou ld be within ± 2% of the
rated value .

In app licati on s w he re a w ide va r iat ion in the dynam ic cha racteristics of
t he valve is acceptab le, as for examp le in sim ple a.m. broadcast receivers
and low-cost amp lifiers, the heater current tolerance may be increased
from ±3.5% to ±5'/" . This allows for the use of three taps to cover the
ra nge 200 t o 250V eve n in application s w he re the cha in consists main ly

)

)
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of a d ropping resistor. It is permissible for th e heate r voltage to rise t o a
maxim um value 50% in excess of the no minal rat ed value dur ing sWitching
and the warming-u p pe r iod when using valves wit h nom inal heat er
charac t e rist ics, un less ot he rwise sta ted .

3.1.3 Pulse and r .f, ope ration of heaters

When a valve heater is op erated from a pulse o r d . supply, special
care sho uld be take n to ensu re th at the correct power is delive red to the
heater and t hat t he peak volt age acros s the heater is not excessive.

In many rect ifier applic ations, th e valve wi ll be req uired to suppl y onl y
small cur rents. In t hese cases a relaxation of t he normal ± 7% heater
volt age to lerance is allowed for some valve t ypes. Details of the perm is
sible rela xation ar e given on t he appropriate data sheets .

3.1.4 Fluctuations in mai ns supp ly vo ltage

In add it ion to t he to leran ces quoted in 3.1.1, 3.1.2 and 3.1.3 abo ve ,
fluctuat ions in t he mains supply voltag e not exceed ing ± 10% are pe rmis
sible . These conditions are , howe ve r, th e wo rst w hich are accepta ble,
and it is better pract ice to maintain the heate r as close to its nomina l
rat ing as is possi ble.

Close r ad he rence to th e rated heater vo ltage o r cur re nt produces op t i
mum valve life and pe rfo rmance.

3.1.5 Parallel , series o r ser ies- pa ra lle l o pera tio n fr o m accu m u la t o r s

W hen valve heaters ar e supplied in paralle l from a 6.3V " o n char ge "
accum ulato r, a resist o r must be included t o make up th e diffe renc e
bet ween th e heate r voltage and the " o n char ge" battery voltage of 7Y.

When valve heate rs are supplied from an accu mulato r and are connected
in a se ries-parallel a rr angement , as is common fo r mobile operat ion ,
equalising bars sho uld be used : t hat is, th e points in th e parallel chains
which are at equal potent ial sho uld be inte rconnecte d. It is necess ary
to have at least tw o, and prefe rably t h ree, hea ters con nected in paraliel
in t he result ing ser ies-parallel ar rangements, so t hat th e var iat ions are
reduced to those which are expected wit h parallel op eratio n. If thi s is
done, up to fou r 6.3V valves can be co nnecte d in series and fed from an
" on charge" 24V accumulato r, o r two from a 12V accumul ato r. pro vided
t hat a resistor is includ ed to make up t he d ifference between t he t otal
heater volta ge and t he nomin al " o n char ge " battery vo ltage. The nomina l
" on charge " battery voltages may be taken as 28V and 14V resp ect ively.

If it is then requ ired to operat e from an accumulato r that is not on charge,
e.g. unde r emergency cond it io ns, t he equipme nt designer must ensure
t hat his circuits will o per ate sat isfacto rily wit h any valves of the types in
quest ion , both when new and throughout life. It is suggest ed that the ser ies
droppi ng resistor shou ld be sw itched ou t of cir cuit du ring "off charge "
operat ion. The advice of t he valve manufacturer can be sought on any
spe cific po ints . W here life and reliab ilit y are of part icular importance ,
wit h a se r ies-parallel heate r arra nge me nt the supply voltage variat io n
should be kept to a min imu m, preferably less than ± 2% .
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3.2.1.1 1.25V filamentary valves
Valves with 1.25V filaments are designed to be operated from a dry cel l
with a rated term inal vo ltage of 1.3V. The lowest filament vo ltage at which
t he valve may be expected to operate satisfactor ily is approximately 1.0V.
If these valves are operated from dry ce lls w ith a rated term inal vo ltage
of 1.5V, a su itable dropping resistor must be used .

3.2.1.2 I.4V filamentary valves
Valves with 1.4V filaments are des igned to be operated from a dry ce ll
with a rated terminal voltage of 1.5V. The lowest filament voltage at which
the valve may be expected to operate satisfactorily is approximately 1.1V.

3.2.2 Series operation
Valves with 1.4V filaments may be used w ith the ir filaments in series .
Valves with 1.25V filaments are not recommended for this form of
operation .

3.2.2.1 Operation from dry cells
If valves with 1.4V filaments are operated with the ir filaments in series
from dry cel l batteries, shu nting resistors will be required to by -pass
sufficient cathode current to ensure that the correct filament current
flows in the chain. In order to calcu late the req uired value of shunt
resistor the division of cathode current between t he two filament limbs
must be known or determined by measurement. In equipment which has
separate h.t. and l.t . batteries, the question of battery rep lacement must
be considered. If t he bias for the output valve is not made independent of
the I.t . battery, large variat ions can occur in the cathode current of t he
o utput stage when the h.t . and I.t. bat t e r ies are renewed at different
times.

For this reason the following circuit is preferred :

)

)

Rg

- ~ - -'~t~ --~1 +

h t -

)
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3.2.2 .2 Mains operation
Whe n valves are o pe rated in ser ies from t he mai ns supply via a dropp ing
re sisto r, th e voltage d rop across each lAY filam ent sec t ion sho uld have a
no minal value of 1.3Y. At 1.3Y t he filament current of th e 2SmA range is
24mA a nd of th e SOmA range is 48mA. The filamen t cur ren t in the chain
should be w it hin ± 2% of t hese values . Th e vo lt age drop across th e se ries re
sistor sho uld be at least six ti mes th e sum of th e filam en t vo ltages in o rde r
t o minim ise the effect of var iat ion in the resist anc e of individu al filam ents.
The ser ies resistor sho uld prefe rabl y be adjusted in each rec eiver to th e
required nominal value. It must have a positi ve t e mpe ratu re coefficien t
and sho uld be de signed to r each a st able t em perature sho rt ly afte r sw it ch
ing on . If these recomme nda tio ns are followed th e equipmen t can be
op erated fr om a mains supp ly th at has no rm ally-enc ounte re d volt age
var iati o ns of up to ± 10% .

If the eq uipme nt is to be used on mains o nly, and not o n d ry cells, shunt
resis tors can be used t hro ugho ut , inst ead of t he by-pass resi stors shown
in t he recomm en de d circui t. In orde r to calculate t he value of sh unt
resistor req ui red , t he division of cat hode current between t he two
filam en t limb s must again be kn own.

4. CAPACITANCES
Unless o t herw ise st ated , t he capac ita nces q uote d are measured at 1Mcjs
w it h the valve cold in a fully screened socket. wit h o r w it hou t an external
shield, as sta te d on t he indiv id ual data sheets . In pr actice, allowance
should be made fo r th e increase in capac itances d ue to space-c harge
effects in t he valve , t he capacit ance of t he valve hold er itse lf. and t he
w iri ng.

An ex planat ion of symbo ls fo r capac ita nces is given in App end ix II (p. lS) .

5. VALVE ELECTRODES

5.1 G eneral

Yalves should always be o pe ra te d w it h a d.c. co nne ction bet ween eac h
e lect rode and th e cath od e.

It sho uld be noted t hat t he sec on dary-e mission characte ri st ics of valve
elect ro des may vary from valve to valve, and t he use of these charact eristics
is not in ge nera l recomm end ed. excep t in the case of valves designed as
seconda ry-e mission valves.

5.2 Catho d e

5.2.1 Voltage bet ween cathod e and he ater

Th e maximum values of cat hode -to-heater vo ltage qu ot ed o n indi vidu al
data s hee ts are th e maximum d.c, values (u nless otherwise st at ed) and
a pply t o that side of t he heater w he re the cathode- to-hea t e r volta ge is
great er.

W here a.c. o r a.c. and d.c, ex ist bet w een heat er and cat ho de, t he d.c .
compon ent must not exc eed t he publi sh ed value, an d in addition t he max i
mum insta nta neo us value occ urr ing must neve r exceed twice t he pu blish ed
value. o r 300Y w hicheve r is th e lesser, unless a speci fic ra t ing is q uot ed.
Thi s applies t o pulse voltages as well as sine-w ave voltages.
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The cat hode-to -heater vo ltage sho uld always be kept as low as possibl e,
and it is pre ferab le to have t he cat hode posit ive with res pect to th e heat er.
W he re t he cat hod e-to -heate r vo ltage cann ot be kep t low, it is helpful,
in th e int e rest s of re liabi lity, if th e d.c. resistance is kept as hig h as possible ,
co ns iste nt with th e circ uit req uire me nts for hum and cat hode-to-heater
leakage curre nt .

5.2.2 Ex t e rna l r es istance bet ween cathode and heater

W he n cat ho de resistors of high value are used , t he valve pe rfo rmance may
be influe nced by leakage bet w een heat e r and cat hode , which may g ive rise
t o d ifficulti es w he n valves are rep laced or t he leakage bet we en heater and
cat hode var ies duri ng life. A maxi mum value of 20kO is th erefo re re com
mend ed fo r t he external res istance bet ween cat hode and heat er. The
maximum may how ever be incr eased up t o 1MO if t he d.c. co m ponent
of t he cat hode-to-heater vo ltage is such t hat it s inst antaneou s value never )
d ro ps below th ree ti mes th e r.m .s. value of the heat e r voltage. Th e hu m
vo ltage produ ced across th e res ista nce mig ht assume a rat her high value
und e r these co nd it io ns.

5.2 .3 Rectifier cathodes

Disin t egrati on of t he cat hode coat ing may occ ur in both indi re ct ly heat ed
and di rectl y heat ed rectifiers ifthe tota l resist ance in series w it h th e anode
is less t han that specified o n the data sheet fo r t he partic ular valve. Th e
value of the resist an ce dep e nds upo n th e effect ive resist ance , Rt du e t o
the transfo rmer.

W here:

Rs = Resist an ce of t he transformer seconda ry in anode ci rc uit .

Rp = Resistance of t he transfor mer pr imary.

n = Secon dary to prim ary ratio in half-wave circ uits o r half
seconda ry to prim ary ratio in full-wave circ uits .

If t he res ista nce R, is less t han t he mi nimum specified value fo r the
limiti ng resist ance, an add it ional ser ies resist ance must be inclu ded in
th e lead to eac h ano de . Th e wattage ratin g of t his resist o r sho uld be at
least t hree times t hat req uired for d.c. only.

5.3 Cont r ol gr id

In ge nera l, it is good pr act ice to keep th e resis ta nce of th e cir cuit betwee n
t he co nt ro l gr id and t he cat ho de as low as possible. It should not exceed
the max imum value qu ot ed o n t he dat a she et.

Unless ot herw ise stated t he value of Rgl~k max . give n in the li mit ing
values refe rs to ope rat ion of t he valve w ith fixed bias. Th e max im um value
for cathode bias operatio n can be obtained from Fig. 3 (Ap pe ndi x III ).

)
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5.4

If gri d cu rre nt biasing is emp loyed , the value of gr id resisto r wi ll depend on
t he app licat ion. Fo r a.I, voltage amp lifiers t he gri d resistor valu e shou ld
be high (prefe rably greater th an 10MQ) but not greater than 22MQ.
Fo r r.f. and i.f, valves th e value fo r normal cat hode bias shou ld not be
exceede d (i.e . twi ce t he fixe d bias value).

The values of currents and dissipat io ns shou ld be checked w he n t he gr id
is co nnected to cat hode. High-slo pe valves (gm> SmAJV) should not
generally be operat ed with grid curre nt bias only unles s so me d.c, feed
back is included in th e fo rm of a screen-gr id dropper (in t he case of a
pentod e) o r an anode dropper (in t he case of a t r iode ). and a low value of
cat hode res isto r (such as that required t o compensate for variati ons in
input capaci tan ce wit h a.g.c.) is inco rpo rate d . Complian ce wit h t he design 
centre limitin g values must t hen be chec ked wit h t he gr id connected
dire ctl y to the negati ve end of t his cath ode re sist o r.

W he n valves are o pe rate d under co ndit io ns chosen to give low cont ro l
gr id currents. th e gr id resistor value may be ve ry high . If th is mod e of
operation is requ ir ed the advice of the valve manufac turer sho uld be so ught .

In circuits whe re positive control-grid current flows. e ithe r conti nuo usly
or intermittent ly. th e limiting values relevant to th e cont ro l gr id must
never be exceed ed .

W he re large signals are applied to th e gr id of a valve. a gr id resistor
sho uld be used so that t he bias is o bta ined by grid cu rre nt rectificat ion.
and the var iat ions in th e d r ive will not noticeably affect t he valve op e rating
cond it ions. W he n th is is done . it should be ascertained th at limi tin g
values wi ll not be exceeded in t he eve nt of loss of drive. Th is r isk may be
avoide d by pr ovidin g sufficient cathod e bias.

If fixed bias is used for a valve. pro vision sho uld be made fo r adjust ing t he
bias so that t he nominal value of ano de curre nt flows. Th is is par t icularly
impo r t ant in t he case of class "6" o ut put valves w hen separate ad just 
ment sho uld be provided for each valve.

Screen grid

The rati ng char t in Fig. 2(p. 17) can be used to rel ate screen -gr id dissipati on
to sc reen-g rid vo ltag e. provide d that othe r limit ing values are no t
excee ded, and t hat a resist o r is use d in t he screen- gr id cir cuit .

For large signal applications. in w hich the o perat ing co nditions of the
valve can be varied (for exa mple, by varyi ng th e d rive) t he screen-gr id
dissipat io n must be checked at the worst long peri od r unn ing condi t io ns
and also du rin g th e war m-up pe riod . With spee ch and music t he ave rag e
level is low co mpare d with t he peaks. and o perat io n will be quit e sat is
facto ry if th e sc reen-grid dissipation is checked at points up to o ne third
of t he output powe r.

In genera l. the effect of the cathode resistor is reduced by large signa ls.
and a screen-grid resisto r becom es necessa ry. Th is resistor normally need
not drop mo re th an 20'j';, of the h.t. line vo ltage. If this resistor is un
bypassed . it need on ly drop about 10 % of the h.t . line voltage.

Wh en a valve wit h a scree n grid is connected as a triod e. and spe cific
recommendat ion s are not given in t he data , the dissip ati on s of th e a node
a nd scree n gr id sho uld not exceed th eir individu al maximum rat ings.
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Th e suppressor gr id should no rmally be co nnected d irectly to t he ca t ho de
o r to t he negat ive en d of t he cat hode resistor whicheve r is mo r e con 
ve nie nt . Th e su pp resso r gr id sho uld not be used as a co ntrol grid unless
spec ific reco m mendat ions are made in t he data . W he re t he s uppresso r
g r id is so used , care shou ld be taken not to exceed t he maximu m screen
grid diss ipat ion. When a valve is co nnected as a triode , t he s upp ressor
g r id shou ld be con nected direct ly to the cat hode , except w he re o t her
reco mmendations are given in the data. In app licat io ns w here t he su ppres 
so r gr id is liabl e to be d rive n posit ive, the value of Rg3 - k s hou ld no t
exceed 50kO unl ess otherwise stated .

5.6 Anode

Th e rat ing chart give n in Fig. 2 can be used to re late anode d issipat ion
to anode voltage , providing that other lim iting values are not exceeded,
and t hat t he load used in t he anode circu it is a res istor. For la rge signa l
app licat io ns, the anode dissipation must be checked at t he worst long
per iod running co nd it ion .

W he n a t r iode is used in lar ge signal app licat ions , so me resistance sho uld
be incl uded in se ries w it h it s anode. The va lue requ ired is very depende nt
o n t he ap plicat ion , an d in the extreme when a tr iode is biased beyo nd
cut-off and d r ive n we ll int o t he positive gr id regio n, e.g. as in class " C"
o perat io n, t he load im pedance in the anode cir cuit may be suffic ient .
In t his applicat ion , howeve r, th e use of a cat ho de res istor is generally
re co m me nded to safeg uard t he valve in t he event of loss of d r ive. If
class " B" operat ion is to be used w ithout a cath od e res istor, it m ust be
rem embered t hat la rge var iatio ns can occ ur nea r the cut -o ff poin t .
It is therefo re necessary to ensure that a ll valves wi ll operate at abo ut
the sa me con d it ion, e .g. adj ust the bias of each valve to give th e requi red
no-s ign al anode current.

6. MECHANICAL C ONSIDERAT IONS

6.1 Mounting position

Unl ess otherwise stated in t he publ ish ed da ta, valves can be mou n t ed in
any positi on .

6.2 Valve holders

Det ailed d raw ings of pin spaci ng, d iamet e r and len gth are give n in B5448 :
1953 "El ect ron ic- valve Bases, Caps and Holde rs " . W he n w iri ng a valve
hold er for an all-glass base d va lve , a wir ing jig sho uld be inse rt ed t o p reve nt
th e co ntacts bein g displaced . Such displ acem e nt co uld cause da m age t o
t he pins w he n a valve is insert ed in th e hold er. Dimen sion s for s uita ble
jigs are g ive n in BS448. Pins marked IC o n th e base diagram in t h e data
sheet may have been used fo r co nnections w it h in t he valve. Th e corres
po ndi ng co ntacts on th e valve ho lde r mu st be left free and no t be u sed as
anchoring poin t s w he n wir ing.

)
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6.3 Valves with flexible leads

Valves w it h flexib le leads do not normally e mploy plug-in valve holde rs
and it is usually necessar y to se cure th em in position sol ely by means of
t he e nvelope . Any su ch su pport should no t cause und ue st res s to be placed
on the flex ible leads. Attent ion s ho uld also be give n t o th e effect th is
mo unt ing may have upo n bulb t emperature.
Dire ct so lde re d co nnect ions t o t he leads must be at least Smm from th e
seal and any bendin g of th e leads must be at least 1.Smm from t he se al.
Precautions sh o uld be t aken d ur ing so lde r ing to e nsure t hat th e glass
t empe rature at th e sea l is not allowed to rise ex cessively. One simple
method is to clamp a th ermal shunt to t he w ire between the glass and
the poi nt being sold e red .

6.4 Dimensions

On ly the dimensions given o n the data sheets sho uld be used in the des ign
of equ ipme nt . Dim ensions t ak en from ind ividual valves must never be
used for this purpose.

7. COOLING
As stated in Secti on 2.6 t he bulb and/o r base temperatures must not
ex ceed the publis hed maxim a. and it is in gen era l good pr actic e to take
steps to e nsure that t he bu lb and base t emperatures are ke pt low.
Use may be mad e of all th ree methods of coo ling. namel y convection,
radiat io n and conduction .

7.1 Convection and radiation cooling

A valve mou nt ed in free air is cooled by co nvecti on cu r rents and by
radiat ion t o its su rroundings. In order to make th ese method s most
efficie nt it is nec essar y to e nsure as fre e a circu lation of air ro und t he valve
as poss ible and to maint ain neighbou r ing bodi es at as Iow a t e mpe ra t u re
as poss ib le.
The desi gn of valve screening o r re ta ining devic es should conform to t he
above prin cip les; t hat is t o say, t he device shoul d pe rm it free ci rcu lati o n
of coo ling air and should reflect as lit tl e heat as possibl e back to th e bulb.
Where adequat e con vection coo ling canno t be realised because of
mechanical limit ations , high alti t ude, o r high tempe rature of t he ai r
available for circu lat ion , forced-ai r coo ling or conduction cooling must be
adopted.

7.2 Conduction cooling

Conduct ion cool ing is o bt ained by mounting th e valve in co ntact w it h a
mass of mater ial w hich has good heat-conduct ing properti es. This mate ria l
t hen acts as a " heat sink. " The clamp or can which is used to coup le the
valve to the heat sink should ensure good thermal contact wi t h the bu lb
and base of t he valve. and shou ld also ens ure that t he maximum base
temperature of 165°C is neve r exceeded . Heat-si nk cooling is particularly
su itable for use w it h flexible-lead valves , as t he mech an ical ar ra nge me nt s
are not like ly to allow "free air" coo ling. alt ho ugh it sho uld be remem be red
t hat th e base te mperat ure may be higher than wi t h plug-in valves.
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W he never a va lve is subjected to vibrat ion, so me distu r bance in t h e o ut 
put of th e va lve oc curs . Th e effect of thi s d ist ur bance w ill dep en d on t he
indi vidual app licat ion . Th e published dat a ofte n make refere nce t o t he
microp honic se ns it ivity of d iffe rent va lve types , and thi s sho uld be no t ed
w he n a valve type is chosen for a spec ific app lication. W here the effe ct s of
micro pho ny are fo und to be o bjectionable , specia l steps may have to be
taken t o red uce the vibration reaching t he valve . Th e chassis itse lf may
show wide var iat ions in amp litude of vibration over its area, due to
reso nances; therefo re favourable locat ion of the valve, o r local strengthen
ing of the chassis, may apprecia bly red uce microphony.

A furth er reduction may be obtained by the use ofant ivib ration mo u ntings ,
but these are likely to be completely ineffective if the vibrations re aching
t he va lve are be ing transmitted t hrough t he air and not t hrough the
chassis .

9. HUM

If an a.c. supp ly is used for valve heaters, the cathode current m ay be
modul at ed by capacit ance and leakage effec ts between the heat e r and other
electrodes . o r by the magn etic fie ld of the heater. This mo dulation can
give rise to hum . Th e most important e lect rodes in t his respect a re the
cathode and the control grid. The pu blished limiti ng value of V h - k does
not give any info rmat io n about t he result ing hu m level. but is th e maximum
perm issible voltage belo w w hich there is reasonably little dange r of
breakdown occu rr ing bet ween cathode an d heater. The great e r the a.c.
component between heat e r and cathode (or control gr id), the greate r
w ill be the hum . With a.f, valves the hu m frequen cy w ill appear in the audio
output; wi t h i.f. and r.f, valves it w ill appear as modulation hum .

Hum can also be caused if the leakage resistance between cathode a nd
heater is included in an a.f. or r .f. ci rcuit. If it is inclu de d in a tu ne d circui t,
t he frequ ency to w hich th e ci rc uit is tu ned may be altered by chan ges in
t he ph ysical or e lectrica l prop e rties of t he cathode- hea ter insu lat io n
(e.g. by vi brat ion of the heat e r at t he supply fre quency), resu lt ing in
modu lation hum.

The presence of leakage currents may be co me apparent as hum or back
gro un d no ise . It is particularly important that id le valve-h older contacts
in the prox imity of the co ntro l-grid co nt act should not be u se d as
anchoring points fo r w ires w hich are co nnected to the a.c. su pply , as this
practice may introduce hum via the capaci tances o r leakages between
valve-holde r contacts. This consideration is of part icular im po rtance at
h igh su pp ly freq uencies.

A PPENDIX I - D EFINITIONS AND I N TE RPRETATI ON OF DAT A

Th e pr incip al character istics quoted fo r eac h rece iving valve in th is Handb o o k are
normally t hose correspond ing to th e give n va lue of anode cur re nt .

The values given are the mean va lues of measurements made on a large nu m ber
of valves . All vo ltages are measured w it h respect to the cathode , un less oth erw ise
st at ed .

)

)

MARCH 1960 (1) Page 12



(

RECEIVING

VALVES

GENERAL OPERATIONAL

RECOMMENDATION S

Th e followin g defini ti on s ar e int end ed to assist in in t erpret ing t he data , as so me
of th e se are no t sufficie nt ly we ll know n:

Va ma x. (V~2 max. etc. ) Th e maxi mum pos it ive vo ltage wh ich ca n be a ppl ied
to th e e lec t rode at full d issip at ion . At high e r e lect
ro de vo lt ages t he el ectrod e dissip ati on m ust be
redu ced in acco rda nce w it h t he rat ing cha rt (Fig. 2).

Va(l» ) m ax. (Vg 2 ( IJ) max. etc.) Th e max imu m vo ltage (posi t ive or negati ve) wh ich
can be ap plied to t he va lve e lect ro de w he n th e valve
is co ld. If se mico nd ucto r d iodes or met al recti fie rs
are used to supply the h. t . in an equ ip me nt fo r
instance , t he h.t. ra il may rise to t his va lue afte r
sw itc hing on bu t befo re th e va lves have wa r me d u p.

( ia(1lk ) max. (Rect ifiers)

Vs t (Ig l = + O.3[LA)

Th e maximum permissibl e steady-state peak ano de
cu r rent.

Th e maxim um pe r m iss ible instantaneo us anode
current u nde r switch ing cond itions with t he va lve
hot.

Th e cont ro l-gr id vo ltage at w hich t he posi ti ve g r id
current (w it h no ot her e lectrode vo ltages a pp lied,
unl ess othe rw ise stated) is O .3 1~A. Th e va lue is norm
ally not more negati ve t han -1 .3V, a nd w ith a lim it
va lve + O . 3!~A wi ll flo w at th is vol tage . In any appli
cat io n w here positi ve g r id cur rent is not pe rmi ssibl e ,
t he gr id must always be biased more negat ive t han
thi s va lue .

The mut ua l co nd uct a nce is t he re lat io n be t ween a
change in anode cur re nt a nd t he co rres po nd ing
cha nge in control -gr id vo ltage, w it h th e anode
(and sc ree n-g r id) vo lta ge constant.

31a
gill = 3V~ (Va co nsta nt)

Th e amp lificat io n fact or is defin ed as the rat io of a
cha nge in a node vo ltage to t he co r res po nding
cha nge in control-gr id vo lt age , t he a no de cur re nt
re ma ining co nsta nt.

3Va
[L = 3V~ (Ia co nsta nt)

Th e a no de im pe dance is t he rat io of a change in
ano de vo ltage to th e cor res po nd ing change in ano de
cu r re nt, with co nt ro l-g rid (and scree n-g r id) vo ltage
con st an t.

3Va (V )ra = F " 1 co nsta nt
a

gill' !~ and ra a re re lated by t he ex press io n:
p.. = gm·ra
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Noise fact o r

K

MARC H 1960 (1)

W hen a valve is used as a class " C" oscillator, t he
ano de cur re nt contai ns co mpone nts at th e f unda 
men tal and harm onics of t his fr equ en cy because th e
valve is d r iven over t he w ho le of t he gri d base . Th e
simple va lue of gm is no lon ge r useful for making
calculations, so t he effect ive m ut ual co nductance is
g iven . This is de fined as :

Fund am en t al fre quency co mpo ne nt
of anode cur rent

gmleff) = Fund amen t al fr eq ue ncy co mponent
of gr id vo ltage

The co nve rsio n con d uctance of a frequ en cy changer
is t he re lat io n between the int e rm edi at e freq uency
com po nent of anode curre nt to t he g r id inp ut
vo ltage at signal freq ue ncy.

Intermediate fre quency com po ne nt
of anode curre nt
Signa l fr equ en cy co mpo ne nt of g r id
input vo ltage

The "in ner-mu" is the am plification factor from
control grid to screen gr id.

I3Vg 2
!J.g l - g2 = I3Vgl (iI, co nstant)

Input damp ing res ista nce. Thi s is given at a part icu
la r fre quency and is t he res ist ive co mpo nen t of the
input impedance t hat the va lve presen t s to t he inp ut
circ uit bet wee n gr id and cathode . O ve r a Iimit ed
range, the va lue at othe r freq ue nc ies can be ca lcu
lated ap proxi mate ly fr om t he fo rmul a:

(
f )"r gl (at Ii) = r gl (at Is) x ~ -

Equivalen t noise resi stance. This is t he va lue of a
resist anc e w hic h, if int rodu ced int o t he gri d circuit
of a pe rfe ct ly noiseless va lve, wo uld produce noi se
of t he sa me level as t hat of the shot and parti ti on
noise occ urr ing in t he actual valve. It does not in
clud e flicke r effect w hich occ urs mainl y in t he audio
freq uency ban d. Th e figu res quoted in t he data are
measu red va lues. Cu rves show ing Req plotted
against gm or la are give n fo r so me valve ty pes.

The noise facto r of a ci rc uit is t he rat io o f th e
signal-t o- no ise rati o at t he inpu t to t he signa l-t o
noise rat io at th e o ut put . It is de pe nde nt upo n t he
equivale nt no ise resistance , t he t ra nsit tim e co m
ponent of inp ut resist ance, c irc uit resistan ce and
so urce re sist an ce. Th e figu res quot ed in t he data are
measu red values .

Cross-modu lation fact or. Th is is t he rat io o f th e
mod ulation de pt h of th e wa nted signal caused by a

I ~gal

)
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modu la t ed inte rfe r ing car r ier, to t he modul at ion
de pt h of t he want ed signa l appear ing on th e wa nted
carrier at t he out put of t he valve. Thi s ass umes t ha t
bo t h carr ier s are modu lat ed to the sa me de pt h.
It may be co nsidered to be inde pe nde nt of t he
amp lit ude of t he wa nted signal w he re thi s am plit ude
is sma ll, and t o be pr op o rt ion al to th e square of th e
amp litu de of t he int erfering signa l.

Cross-mod ulation figures and cu rv es are give n fo r
valve t yp es whic h are des igne d fo r a.g.c. o pe ration.
The curves given in th e valve data s how t he am pli
tu de of t he int e rfe r r ing signal req uire d to give a
cross-mo du lat ion factor of 1% , plotted agai nst
gill or gc.

Modu lat io n hum . Cu rves of hum input vo ltage
plo t t ed aga inst gill or gc are also g ive n fo r valve
ty pes w hic h are design ed fo r a.g.c. o peration .
T hese curves show th e input vo ltage at th e co ntro l
gri d w hich will cause the carrie r t o be mo d ulated
to a dep th of 1'X"

AP PENDIX II - CAPACITANCE SYMBOLS

Th e s ys t em of sym bo ls fo r int e r-e lect rode capacit ances in ge ne ra l use at prese nt
does not always ma ke it clear w he re ce rtai n of t he valve e lect rodes are co nnec ted
in maki ng t he measu rem ent. Fo r t his reaso n th e Int e rnat io nal Elect rot echnica l
Com m ission has proposed an alternat ive system, fo r use in cases of am bigu it y.

In bo t h syst e ms th e sym bo l con sists of a lette r c foll owed by su bscr ipt letters
ind icating t he valve e lect ro des between w hich t he ca paci ta nce is measured . In
add it io n , t he IEC alternative syst em includes in bracket s t he valve e lements which
are co n nect ed t o refe rence ea rt h. In o rder to shorte n t he sym bo ls in t his system,
t he fol lo wing two abbreviat ion s are used :

R - remaini ng e leme nts of t he same unit(s) , shie lds , metal parts (e.g . ex t e rnal
s hields, base sleev es, un used pins or leads, etc.) .

u - Inact ive units of mu lti ple valves.

Exa mp les

Present
system
Clu

Co III

Ca'- g '

Cg- k l l l

Alternative
system
cgI-nla)

ca ,, (g I l

Ca ' - ~ ' (H Il )

( got - H(a tu )

Ca pacitance measur ed between t he input e lec
t ro de (gI) and all other eiectrodes exce pt t he
o ut put e lectrode (a).

Capacita nce measur ed be t ween t he ou t put e lec
t rode (a) and all ot her e lect ro de s ex cept th e
inpu t e lectrode (gI) .

Ca pacitance measu red between ano de and gri d
of th e first sec tion of a do ub le t r iode. Cath od e of
first sect io n, all e lectrodes of se co nd sec t io n,
heat e r and an y shie ld etc ., eart hed.

Ca pac itance between t r iode gr id and cat hode +
heater (in a tr iode pentode) . T r iode anode and
pen tod e section earthed.
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Bulb Temperature Rating Chart
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Fig. 1

The above chart shows the increase in bulb temperature that may be allowed .
plotted against th e bulb tempe rature attained by th e valve whe n operated at full
diss ipati on in free ai r at an ambien t te mperatu re of 20aC and normal atmospheric
pr essure.

To use t he chart a measurement must first be made of th e bulb te mperature at
t he hottest point of the bulb unde r t he cond it ion s specified above. The hottest
point of t he bulb is normally o pposite th e centre of the anode. on the minor ax is.

The chart can then be used to read off the permissible increase in bulb t em pe ra
ture . and hence establish a maximum bu lb temperature for the valve type co n
cerned .

Fo r exa mple . a power valve operated at full d issipat ion may be found to have a
bulb te mperatu re of 220°e. Reference to t he chart shows th e allowab le increase
in bu lb te mperature to be n °e. The maxim um bulb t em per atu re for t his t:ype is
t herefore 252ae. A valve w hich has ve ry litt le dissipation may have a bul b te m pe ra
t ure of 120°e. The chart sho ws that in this case the bulb tempe rature may be
allowed to rise (due to increased ambient) by 56°C. giving a final bu lb temperature
of 176°e.

)
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Th is curve allows approximately 60°C increase in ambient temperature for valves
having bulb temperatures up to 200°C (o r 165°C in the case of sub -mini ature
valves) .
The designer should ensure th at the maximum bulb temperature rating given
by the above chart is not exceeded in his equ ipment under normal operating
condit ions.
The maximum foot temperature of all-glass valves must not exceed 165°C,
measu re d on the glass adjacent to the hottest pin. This is generally the anode pin
in the case of high diss ipation valves, or the heater pins in the case of low dis
sipat io n valves.

Electrode Dissipation Plotted Against Electrode Voltage

Pmox 604 3
VI,)

I
I

I

10 0
I I I I I

I
I I· I

80 I I

60
I ,

4 0
I I

I
I

20 I

0

0 20 40 6 0 8 0 10 0 120 14 0 160 180 200
Ymox C·,. )

Fig. 2

The above chart shows the relation between the maximum positive electrode
voltage and electrode dissipation. At voltages up to the maximum quoted in the
data sheet. the maximum ele ctrode dissipation can be used . At voltages in excess
of this . the dissipation must be reduced in accordance with the above chart. This
permits a supply voltage of twice the maximum permissible electrode voltage to
be used . provided that a resistance is included in the circuit.

In cases where a value of Va(o) max. or Vg2(0) max. is given which is less than
twice the Va max. or Vg2 max. for the valve , the supp ly voltage must not exceed
t his value.
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Maximum Value of Gr id-to-Cathod e Resistor
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Fig. 3

To find the maximum value of g r id-t o-cat hode resist or w hich can be used in a
give n circu it , t he mu tu al conductanc e of the valve in circuit and t he effective
cath od e resistor must be known. Th e mutual co nduct ance of t he valve in circu it
can be de termined by measurem en t.

Th e effective cat hode resist or for a t r iode is give n appr ox imate ly by:

R k l effj = Rk +~
[L

and fo r a t etrode or pe nt ode by:

R Ik Rk +!£? ·~
k( effj = i: . la [Lgl -g2

From t hese two values, the value of R gl- k max . w hich may be used in t he circuit
ca n be obtain ed from th e graph.

Examp le
A pentode is to be used in a cir cuit und e r t he fo llow ing cond it ion s :

la = 8mA [Lgl - g 2 = 47 R k = 2000
Ig 2 = 2mA gm = 5mAjV Rg2 = 47kO

Th e valu e of R gl- k max. (fixed bias) is 1.0MQ. The effect ive cat hode resisto r is
th e refore

10 2 47a X0.2 + 8' . 47 = 0.5kO.

I
R. , max .

From t he cha rt a va ue of R. -- (f d bi ) of 3.5 is obtained for t hes e two
g l max . rx e las

va lues . Th e max imum va lue w hich can be used in thi s case is th er efore 3 .5MO.

)
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HALF-WAVE RECTIFIER DY51

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

applicat ion in portable 1.v , r eceivers .

HEATER

Heat er voltage tolerances lout s 200/lA

lout >200/lA

1. 4

550

±15*

±7*

V

rnA

%
%

(

*These tolerances app ly when th e power supply voltage is at it s nominal

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

In addi ti on, fluct uat ions in the mains supp ly voltage not exceeding ±10%

are per missible.

MOUNTING POSITION Any

NOTE - Direct so ldered connec tio ns to the le ads of thi s valve must be at least lOmm

from the seal and care should be taken not to bend the leads near the s eal .

CAPACITANCE

LIMITING VALUES

P .LV. max .

I a (out) max .

*i a(pk) max
C max .

0 .8

15

350

40

2000

pF

kV

/lA

mA +-

pF

*Max imum puls e duration 10% of one cycle with a maximum of 10/ls +--
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HALf-WAVE RECTIFIER DYSI
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ANODE CURRE NT P LOTTED AGAINST ANODE VOLTAGE
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HALF-WAVE RECTIFIERS

Hig h volt age half - wave rectif iers for tel evision line fl y - back

e .h .t. su pply . The DY87 is el ectr ic ally ide nt ical to the DY86 but

has a che mically treated bulb to preven t flash-ove r unde r con 

dit ions of high hum id ity .

HEATE R

DY86
DY87

Vh

Ih

Heater voltage to le rances Iout « 200 flA

Iout e- 200 flA

1. 4 V

550 mA

± 15* %
± 7* %

* These tole r ances apply when the powe r s upp ly vo ltage is at its nominal value

and when a va lve having boge y heater char acter is t ics is e mployed . In addit ion

fl uctuat ions in the mains supply volt age not exceeding ± 10 % are pe r mis s ibl e.

CAPACITANCES

ca - (h s-k-s s )

DESIGN CE NTRE RATINGS

Pulsed input

* P . 1. V . max .

t ia (pk) max .

lout max .

Cmax.

1. 55

22

40

500

2000

pF

kV

mA

flA

pF

* Max imum duration 22 % of a line s canning cyc le wit h a maximum of 18 u s .

t Maximum duration 10 % of a lin e s cannin g cycle wit h a maximum of 10 flS .

WARNING

x _r ay s hielding is advis able to give protection aga ins t pos sible dan ger of

personal injur y ar is ing from prolonged expos ur e at c lose r ange to thi s tub e

when operate d above 16 kV . The level of X- r adiat ion is like ly to be conside r 

ably higher when th e heater c ircuit of the tube is open .

OCTOBER 1963 Page DI
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A l l d imensions in mm
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)

)

Pins 1, 4, 6 and 9 may be us ed fo r I txing an anti -corona s hie ld .

Pins 3 an d 7 may only be connected to points in th e he ater circuit and mu s t

not be ear the d .

OCTOBER 1963 Page D2



(

U.H .F. DIODE

Disc seal diode primarily intended (or use
as a m easurements diode at [requencies up
to 1000Mc/s.

H EATER

EA52

Suita ble for ser ies or par alle l o pe ra t ion a.c, or d.c,

Vh 6.3

300

v
mA

T he abso lut e maxi mum variat io n of heater vo lta ge is :l: 0.7V

CAPACITANCE

C~ - k

CHARACTERISTICS

I N SULAT I O N

Insula tion bet wee n anode and cathode

< 0.5

< 3.0

> 10'

pF

v

MJ.i

LIMITING VA LUES (absolute rat ings)

*P.I.V. max. (f < 100Mc/s)

I. max.

iklPkj max.

Vlt - k max.

Rlt - k max.

"'At frequ encies g reater th an 100 Mc/s . the max imum
10"

P.I.Y. is f Y. w here f is the frequ e ncy in Mc/s.

1.0 kV

300 !LA

5.0 mA

50 V

20 k!l

MAY 1959 (1) Pa lle 0 1



EA52 U. H.F. DI O DE

)

a
)(

a
E
III

I< cil

IIl L 4J.:. r
~ ~
E
~ )U

a

k h h

129221 All dimensions in mm

----'-----_h=::::Jr-~h

/ "-
Cadmium plctcd leo ds

0 ·4 mm dia

• Max diameter of t he glass seal

N o t e .- Direct solde red con nect ions to t he leads of this valve must be
at least 7mm from the sea l and any bend ing of t he valve leads must b e
at least 1·Smm from th e seal. )

MAY 1959 (1)



U. H .F. D IODE EA52

(

(

10 EA52 2910
(~A)

~
3000

V
10 0 0

v
3 0 0

10 0

30

10

I

3

I

- 5 0 5 10 Va M

ANODE CU RRENT PLOnED AGAINST ANODE VOLTAGE

MAY 1959 (1) Pase C f
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TRI P LE DIODE TR IODE EABC80Triple diode triode, one diode having a separate
cathode. Primarify designed for use in f.m·fa.m.
receive rs.

(

HEATER
Vh 6.3 V
ln 450 mA

CA PACITANCES *"""
Cat_ a'd < 0.12 pF
Cat_ k Hd < 0.01 pF
Cat_ a" /d < 0.1 pF
e go_ a'd < 0.07 pF
Cg_ k"d < 0.005 pF
Cg_ s ' ''d < 0.02 pF

(
Triode Sectio n

Cln 1.9 pF
Cout 1.4 pF
Cal_g 2.0 pF
Cg_b < 0.04 pF

D io de Secti o ns
Ca 'd _ <b+ kt , k ' ll , k il l d ,s ) 0.8 pF
c a"d _lh+k"d +kt . k' <I , k '" d, s , 4.8 pF
Ca''' lI_ lh+ kt, k'd.k"

l d,s ) 4.8 pF
Ck"d_ all 4.9 pF
Ca'd _h < 0.25 pF
Ca ' ''d_ b < 0.2 pF
Cknd_b 2.5 pF

CHARACTERISTICS ~

Tri o de Section

Va 100 250 V
Vg - 1.0 - 3.0 V
la 0.8 1.0 mA
gm 1.45 1.4 mA/V
[J. 70 70
ra 48 50 kQ

Diode Se cti o ns

ra'd (Va'd= + 10V) 5.0 k Q ~

rand (Va"d= +5V) 200 Q
ra' ''tl (Va" 'd= +5V) 200 Q
f a"<l / ra'" ll 0.65 to 1.5

ISSUE 2 EABC80 1057-1



EABC80 TRIPLE DIODE TRIODE

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

receivers.

OPERATING
AMPLIFIER*

CONDITIONS AS RESISTANCE COUPLED
(with grid current biasing)

A.F.

0101 ('Yo)
Vb Ra la Voul for Voul(r.m.s.)
(V) (k Q) (mA) -V;;; = 3V = 5V = 8V

170 47 1.25 32 0.6 1.1 2.0
170 100 0.82 42 0.5 0.8 1.3
170 220 0.46 51 0.4 0. 5 1.1

200 47 1.6 34 0.5 0.9 1.5
200 100 1.0 44 0.4 0.6 1.0
200 220 0.56 53 0.3 0.4 0.9

250 47 2.2 36 0.3 0.6 1.0
250 100 1.4 47 0.25 0.5 0.8
250 220 0.76 54 0.2 0.25 0.6

*Meas ured with a grid resistor of 10MQ.

t Rg= gr id resist or of fol lowi ng valu e.

LIMITING VALUES

Rgt
(k Q)

150
330
680

150
330
680

150
330
680

Triode Section

Va(b) max .
Va max.
pa max .
Ik max .
Vg max. (lg= +0.3tJ.A)

*Rg_k max .
Rh-k max .
Vh_ k max.

*With gr id current biasing Rg_ k max .=22MQ.

550 V
300 V

1.0 W
5.0 mA

-1 .3 V
3.0 M Q

20 «n
150 V

)

Diode Sections

P.LV.(a'd ) max.
P.LV.(a"d) max.
P.LV.(a'''d) max.
la'd max .
la"(\ max.
la ' lld max .
i n ' d {p k ) max.
ia"d (pk) max.
ia'" Ulpk ) max.

350
350
350

1.0
10
10

6.0
75
75

+-
V
V
V

mA
mA
mA
mA
mA
mA

ISSUE 2 EABC80 1057-2
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TRIPLE DIO DE TRI O DE

Triple diode triode, one diode hoving 0 separate
cathode. Primarily designed for use in f.m.fa.m.
receivers.

MICROPH O NY

EABC80

This valve can be used wit ho ut special precautions against microphony
in ci rcuits in w hich the inpu t vo ltage is not less t han 10mV for an
output of SOmW from t he output st age at 800cls and highe r
frequencies.



EABC80 TR IPLE DIODE T RIO DE

Triple diode triode, one diode having a separate
cathode. Primarily designed [or use in im.lo.m.

receivers.

,+-H-+-I-++-I+ 7",
H-+-I++-+-+-H-+-t--+-t"1-s: 'r-t-t-t-f-t- ,"s.~ ~
H-+-t-+-+-+-+-H-+-t-+-+-t"', '-++++-+_"1,(', , \

H--H-+-+-+-+-H-+-t-+ 1t:',+-i-+-+-++I-+H-+-H--H~t+-H-+--Pl:-+-H--H--t\-H

H--H++-+-+-H-+-t--+-t'1.s/~ '.+-H-+-H--H...r-H--H-+-H + H-+-t---t'<t+-H-\t-t-+-1I

o
H--H-+-+-+-+-H-+-t-+'1I, +-++ H-+-i+kI--H-+-+-+-+-N-+++t+"t-t-+-H -HrH ~

o
on

H-++-+-i--+-f-++-I-+"10
H-+-I-+-+-++H--H-+-~; r-++-I-+-+-++N--H+-I-++-I~+-+-+-H--N-+-f-i;-+-+-\{

H-++-+-H-+-I++-+-+-H-+-t++-+-l-'~+-++H--H"+-t-+-H+H+H--H+f+H8

0
on

I

I

<Xl I

'"
I

!lI 0

olemA) 4 3 2 I 0

AN ODE CU RRENT PLOTTED A GAINST ANODE VO LTA GE W ITH GRID

VO LTAGE AS PARAM ETER

)

)

)
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TR IPLE DIODE TRIODE

Triple diode triode, one diode hoving a separate
cathode. Primarily designed for use in [ rn.la.m.
receivers.

EABC80

(

(

1229 EABCBO

Vh- 6"3V

I ....
c(

1.£
~"O

0
H

-

I

III

0

0

0 2 4 6 B Va 'd(V

AN ODE CU RRENT PLOTTED AGAINST ANODE VOLTAGE FOR DIODE
SECTION a'd
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EABC80 TRIPLE DIODE TRIODE

Triple diode triode, one diode having 0 separate
cathode. Primarily designed for use in [rn .lo.m.

receivers.

1230 EABC BO

1-;;: Vh =6 '3V

I~
="0
- 0
H

:-c
0

H

I

0
0

0

'" ,

I

I
I

0 I
-o I I

I

I

0 I
't I,

I
I
I
I
I

0 I

'" I
I

,

I
I

I

I
0

0 5 10 15 Va lid, Va"'d (V )

ANODE CURRENT PLOnED AGAINST ANODE VOLTAGE FOR DIODE
SECTION S aNd AND a " d

)

)
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T RIPLE DI O DE TR IO DE

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

EABC80

1485 EABC eo

I

0

'"

~
'):l

•
'b ""

~'t? s
":>.

0 0
"" Q.

I f
,

I :>.,.

0
I GO

/0
Of

I ~

:>.

'"
0...

:>.

<'00 '" 0
"t '

'+<Q

8

0
N;

SOOkO
I :>

0 I

0

-8 Va'd(V) - 6 -4 -2 0

RECTIFIED CUR RENT PLOTTED AGAINST OUTPUT VOLTAGE WITH
INPUT VOLTAGE BETWEEN OV AND 5Vr .m .s. AS PARAMETER FOR

DIODE SECTION a"<l
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EABC80 TRIPLE DIODE TRIODE

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

receivers.

14 8 (, EABC80

0
0
00

~
3'

~ ,.':\

""""'0 IJ'
1<

~ '*
0 ? 0

" lI\
;; I\? ':l
0

~
VI
1/

~
c:>-

>
0
'1 0

0..,
"0

Of,,?
>
0
'"

>
0

'" 0I 0
l"I

>
~ > 18lI\

'"
Soo

*.f)

I

0
Q

-/!:1./ 1
I I

12Ma

v 0

- BO Vo 'd V - 60 - 40 - 20 0 1

RECTIFIED CURRENT PLOnED AGAINST OUTPUT VOLTAGE W ITH
INPUT VOLTAGE BETWEEN SVr . m .s . AN D SOVr .m .s. AS PARAMETER. FOR

DIO DE SECTION a'd

)

)
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T RIPLE DIODE TRIODE

Triple diode triode, one diode having a separate
cothode . Primarily designed for use in I.m.la.m.
receivers .

EABC80

(

14 9 6 EABC80

I

0
0
0()

s
J'.s

,,; _":
E 0

L 0>
0 0.,.,
,;,

".S
> ""> f\9:

;:
v ~

?
0
0

"

>
""

0
0
""

~of
~

> 0'" 0
'"

I

:
I

~*.f2
I

~I
0
Q

~kl1 >
0

50 0 k.n
0

- Va"d. Vo 'd{V) - 6 -4 - 2 0

RECTIFIED CURRENT PLOTTED AGAINST OUTPUT VOLTAGE W ITH
INPUT VOLTAGE BETWEEN 0 AND SVr .m., . AS PA RAMETER FOR DIOD E

SECTION S aNd AN D a"'d
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EABC80 TRIPLE DIODE T RIO DE

Triple diode triode, one diode having a separate
cathode. Primarily designed (or use in [.m. lo.r»,

receivers.

1487 I 1 EABC80

1

1

1 1 1 I

I
1
I

1 0
1 I , 1 1 0

I '"1

1 1%
I

-e

~ i ~;; '? ?I
0 0 ~or, '" 0, e t ';:ls: v- 0

I
!'>.C} ?

,
Q>

0 ?
"

~
'f?

1 0
1 I I I 1 I > 1 0

I 0 1 1
eo

1
~-+- " '" i

1

1 1 1

I I "-
I /0 ' 4-- - 1

I ' 0+ I
,

>
: '? ! t I

I I I 0 1

1 1 I , 1 1 I I "' , II , s, I 1 1 , 1 1 1 , 1 1 1 1 -'- 00
1 ,, ' 1 1 \! I 1 1, I ,

1 , I

1

I I I >
,

ISO
,

Q
;-...+",

j
0 'I 1 <, I I 1 I

I I 1 I 1 I I 0
I I I I > I-L "

I ~o '" , 1 ~ If>
,

I 0 +", 1 ,

I I I 1 1'- I 1

I I I 1 , 1 1 1

1 1 1

1 IV
1\ 1 , I I

I I , , 0, 1 I 1 1 ,0
1 I I \: '"
5~O

,

1,
1 1 N

I 'Mo I I

1

~
1 +-l.

-80 Vo"d ,Vo" 'd (V) -60 -40 -20 0 1

RECTIFIED CURRENT PLOTTED AGAINST OUTPUT VO LTAGE W ITH
INPUT VOLTAGE BETWEEN SVr .m .s . AND SOVr .m .s. AS PARAMETER FOR

DIODE SECTIONS a"d AND a"'d
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DOUBLE DIODE

Miniature double diode with seporate cathodes
and internal screening between sections.

HEATER

EB91

Suitable for seri es or parallel oper at ion. A.C. or D.C.

CAPACITANCES
Ca'_ k'+h+8
Cab_ k "+ h+ 8

Ck/_S.'~h+8

Ck"_ a"+h -t- s
Ca'_ a"

6.3 V
0.3 A

3.0 l-'l-'F
3.0 l-'l-'F
3A l-'l-'F
3.4 l-'l-'F

< 0.025 Ill-'F

LIMITI N G V A L U ES (each section)

P.I.V. max.
la max.
ia'Pk) max .
Va max (la=0.3 l-'A)
Vh_k(Pk, max.

420
9

54
-1.3
330

V
mA
mA

V
V



EB91 DO UB LE DIODE

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

'I
!

la
(mA)

9 0

8 0

70

60

50

40

30

20

to

EB91

vh: 6'3V

)

)

o 2 4 6 8 42 Vi!!.
(vi

AN ODE CURRENT PLOTTED AGA INST ANODE VOLTA GE

ISSUE 2 EB91 1157.2



D O UBLE DIODE

Miniatu re double diode with seporate cathodes
and int ernal screening between sections.

EB91

r e li t

(rnA)

o

4

2

10

14

6

8

i 2

EB91 555-3

Vout (V j -4 0 -30 - 20 -10

OUTPUT CURRENT PLOnED AGAINST OUTPUT VOLTAGE WITH IN PUT
VOLTAGE AS PARAMETER

I~IISSUE 2

548 EB91:

I ~+!

:>- Vh = 6 '3 V
0..., (Singie d iod~)
Q
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DOUBLE DIODE TRIODE

High gain triode for use as 0.(. voltage
amplifier combined with twin diodes.

EBC81

H EAT ER
Vh 6.3 V
Ih 230 mA

MOUNTING POSITION Any

CAPACITANCES
Ca'd_g < 0.007 pF
Ca " d _ g < 0.007 pF
Ca'd_a < 0.005 pF
Ca" d_ a < 0.01 pF

Triode section
Cg_k 2.3 pF

( Ca_k 2.3 pF
Ca_ g 1.2 pF
Cg_h < 0.05 pF

Diode sections
Ca 'd _ k 0.9 pF
Ca" d _k 0.9 pF
Ca 'd _a" d < 0.2 pF
Ca'd_h < 0.25 pF
Ca" d_h < 0.05 pF

CHARACTERISTICS
Va 250 V
Vg - 3.0 V
I, 1.0 rnA
gm 1.2 rnA/V
fL 70
ra 58 kO

OPERATING CONDITIO NS AS RESISTANCE COUPLED A. F.
AMPLIFIER (wit h cat hode bias)

Vout
Vh R, 'a Rk Vout (Vr .m .s.) Rg,t
(V) (kO) (rnA) (kO) V;; (Dtot= 5% ) (Dtot =10%) (kQ)
400 100 1.35 2.2 43.5 35.5 62.5 330
350 100 1.18 2.2 43 30.5 54 330
300 100 1.0 2.2 42.5 25.5 46 330
250 100 0.85 2.2 42 21 38 330
200 100 0.7 2.2 41 16 28.5 330
150 100 0.5 2.2 40 12 19.5 330
100 100 0.28 3.3 33.5 6.0 10.5 330

400 220 0.76 3.9 48 40 74.5 680
350 220 0.67 3.9 47.5 34.5 64 680
300 220 0.56 3.9 47 27 54 680
250 220 0.48 3.9 46.5 24.5 44.5 680
200 220 0.4 3.9 46 19 34 680
150 220 0.32 3.9 44 16.5 24 680
100 220 0.18 5.6 38 8.0 13.5 680

I@IISSUE 1 EBC81 3S7· 1



EBC81 DOUBLE DIODE TR IODE

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

)
/

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER" (with grid curr ent bias)

Vout
Vb Ra la Vout (Vr.m.s.) Rg1t
(V) (kO) (rnA) ~ (Otot=2.5% ) (Otot= 5%) (kO)
400 100 2.4 56.5 33 51 330
350 100 2.0 55 27 43 330
300 100 1.95 53.5 22 35 330
250 100 1.3 51 17 27 330
200 100 0.95 48.5 12 19 330
150 100 0.6 44 7.0 11 330
100 100 0.3 35.5 3.0 5.0 330

400 220 1.3 62.5 34 55.5 680
350 220 1.1 61.5 29 47 680
300 220 0.9 59.5 23 38 680
250 220 0.7 57 17 29.5 680
200 220 0.5 54 12.5 21 680
150 220 0.33 49 8.0 14 680
100 220 0.18 40 4.0 7.0 680

*Meas ur ed w it h gr id res isto r of 22MO and sig nal so urce impedance Z8 = 00.
The dist ort ion figures quoted ho ld good fo r values of Z, not exceed ing
200kO. At t his value of ZSo th e gain w ill be reduced by 10%.

t Rg1 = Grid resist o r of t he following valve.

LIMITING VALUES

Triode section

Va1b) max.
Va max.
pa max.
Ik max.
Rg_ k max.
Rg_ k max. (gr id current biasin g)
Vg max. (Ig = + 0.3[J.A )
Vb_k max.
Rb_k max.

Di od e sect ions (each sect io n)
P.I.V. max.
lad max.
iadlPkl max.

550
300
500

5.0
3.0

22
- 1.3

100
20

350
800

5.0

v
V

mW
mA
MO
MO

V
v

kO

V
[J.A

mA

)

MICROPHONY
This valve can be used wit ho ut speci al precautions agains t micro
phon y in circui t s in w hich th e input vo ltage > 10mV (r.rn .s.) for an
output of 50mW from the o ut put valve. )

ISSUE 1 EBC81 357-2



DOUBLE DIODE TRIODE

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

EBC81

1368 41 ff,mfTmax

a

h
old

I I
h

s "0 "k s E 0
E

a"d E EE
a"d l:- E

9 ., r:-
Ifl

~
a Ie I _J---'-- -

k h h B9A Base

ISSUE 1 EBCB1 357-3



EBC81 DOUBLE DIODE TRIODE

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

It> -1~~ . '1~ r- ~\ s
:0 " / ~_\

- :I'

'" 1/
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/... / r-... \
-1$, ... '\.. \
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I' \ \... i'.
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) I' \ \

i'. '\.
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°.' ..... " °V '\. '"
01 /,' ''''' i'.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAG E W ITH GRID
VOLTAGE AS PARAMETER

)

)
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DOUBLE DIODE TRIODE

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

EBC81

gm I I r I I I I EBCB;T I 36/3 l.a
(mA/V)

I I
~A)

I r I T I
I I VQ = 2S0 V

I I
I 1

-4 B

3 II 6

I I
I-"

IA I

/ I

2 4
1/

9m
IJ faJ

I 2

I......

0 0
Vg \{) -6 -4 -2 0

ANODE CURRENT AN D MUTUAL CONDUCTANCE PLOTTED AGAINST
GRID VO LTAGE
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DOUBLE DIODE VARIABLE-MU EBF83R.F. PENTODE
Double diode variable-mu pentode primarily intended (or
use in equipment operating directly (rom a 6V, 12Vor
24V battery, on or off charge.

(
HEATER

Vh 6.3 V
Ih 300 mA

CAPACITANCES

Ca'd- gl < 0.8 mpF
Ca' d- gl < 1.0 mpF
Ca,'d-a < 150 mpF
Ca"d - a < 25 mpF

Pentode section

Ca- gl < 2.5 mpF

( Cout 5.2 pF
Cln 5.0 pF

Diode sections

Ca'd- k 2.5 pF
Ca"'d - k 2.5 pF
Ca.'d - a"'d < 250 mpF

CHARACTERISTICS

Va 6.3 12.6 25 V
Vg3 0 0 0 V
Vg2 6.3 12.6 25 V
VgI t t t
r, 0.12 0.45 1.7 mA
Ig2 40 140 500 {LA

( gm 0.45 1.0 2.1 mA/V
ra 0.65 1.0 0.2 MO

t O btained by grid current biasing wit h RgI = 2.2MO.

LIMITING VALUES

Pentode section

Va max.
Vg2 max.
Ik max.
Rgl - k max.
Vh - k max.

Diode sections (each sect ion)

lad max.
iadlPkl max.

50 V
50 V

5.0 mA
5.0 MO

50 V

800 {LA
5.0 mA

JULY 1959 (1) Page O l



EBF83 DOUBLE DIODE VARIABLE·MU
R.F. PENTODE

) I

)

B9A Base

h

k,s aOld Ex
Eo
OE
.0

91 o'd

L92 93

hk.s h

o

93
9 1
aid
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DOUBLE DIODE VA RIA BLE-M U
R.F. PENTODE EBF83

)

)

)

ra 6213 EB F83 I
(Mol (}JA)

gm
Va ~ vg2 ~ 6 ·3V ()JAN)
Vg3~OV Req

30 (k G)

1-0 roo i-"

roo!' ra gm
10 1000

....
II

3 v 3 0 0

v I
Req l\ ~

1\ x I 10 I g2
I 100

,
~ I

~ II

0 ·3 II 3 0
1/ II II

i
1/ / \ 1\

II 1\ \"
0 ·\ v 10

I
I

II II v !'
0 ·0 3 3

II ...
1/

'I
0 '0 1 II 1/ I

Vgl(V) -1 ,5 - 1,0 0 ·5 0

Pag e C l

ANODE AND SCREEN-GRID CURRE NTS. MUT UAL CONDUCTANCE,
A NODE IMPEDANCE AND EQUI VALENT NOISE RESISTANCE PLOTTED

AGA INST CO NTROL-G RID VOLTAGE. Va = V. 2 = 6.3'/

I%iJiidIJULY 1959 (I)



EBF83 DOUBLE DIODE VARIABLE-MU
R.F. PENTODE

ro 62'0 E BF 8 3 I
(M O) ()J A )

Vo = Vg2 =12·6 V
gm

( fJ A / V )
Vg3 = OV Req

30 o.m

"o 1\
~

10 10 0 0

3
~ 300

If
Req 1/

1\ ~
I

I
100

~

II v I
0 ·3 II I/' r\ 30

/,

gm I I I I~

0 ·'
~ 10

10

~ I g2 \
I '\

0 ·03 3

\i

I "
I I0·01 I

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

P a ge C2

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE,
A NO DE IMPEDANCE AND EQUIVALENT NOISE RESISTANCE PLOTTED

AGAINST CONTROL-GRID VOLTAGE. v, = Vg2 = 12.6V

I€#I -----------
JULY 1959 (1)



DOUBLE DIODE VAR IABLE -MU
R.F. PENTODE EBF83

(

ro 621 I EBF8 3 I
(Mil) (,uA)

Vo =Vg 2 = 2 5V gm

(}l A/V)
Vg3 =OV

~
Re q

30 (k O),
ro v

10 1000

Req

'I
If, II

3 I , 300

tI
1\ 1J.'l<

~ ~II
I 100

II
'I ~

'I \
0 '3 1\

30
gm

[j 1\
I. 10

1\
~II

0 '1 \0
I g2

1\
I

II I
0 ·03 IJ 3

II IJ

II :\
II 1/

0 ·0 1 I

Vgl(V) - 6 -4 -2 0

Page C 3

A NOD E A N D SCREEN·GRID CU RRENTS. MUTUA L CO ND UCTA NCE.
AN ODE IMPEDANCE AND EQUI VALENT NO ISE RESISTANC E PLOTTED

AGAI NST CO NTR OL·G RID VO LTAG E. v; = V"2 = 25V
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DOUBLE DIODE VARIABLE·MU
R.F. PENTODE
Double diode variable-mu pentode. The pentode
section is suitable for use as an r.f. or i.f. amplifier.
The diodesectionsare only suitable for a.m. detection.

HEATER

EBF89

Suita ble for series or para llel operation a.c, or d.c,
Vh

Ih

6.3

300
V

mA

MOUNTING POSITION

CAPACITANCES

Ca /d _ gl

Ca lJ'd _ gl

Ca l d e.a

Ca '''d _ :1

Pentode section

ca_gl

Ccut

Cin

Cg1_ h

Diode sections

ea 'd_k

C:1 ~'d_ li

Ca ' d _ d" 1i

Ca ' d _ t1

(
Ca " d h,

CHARACTERISTICS

Va 250

V g" 0
v-, BO
Vg j - 1.0*
la 9.0

'"" 2.7
gm 4.5
Fu 09

[l g l-g2 20

Any

< 0.0008 pF
< 0.001 pF
< 0.15 pF
< 0.025 pF

< 0.0025 pF
5.2 pF
5.0 pF
0.05 pF

2.5 pF
2.5 pF

< 0.25 pF
< 0.015 pF

< 0.003 pF

250 V
o V

100 V
- 2.0 V .

9.0 mA

2.7 mA

3.8 mA /V

1.0 Mfl

20

"At t his voltage grid cur rent may occ ur . If t his is not acce pta ble t he negat ive
bias voltage shou ld be increased to -2.0V.

ISSUE 1 EBF89 357-1



EBF89 bOUBLE DIODE VARIABLE·MU
R.f. -PENTODE

Double diode variabfe-mu-'pentode. The pentode
section is suitable for use asan r.f. or i.f. amplifier.
The diode sectionsareonlysuitable fora.m. detection.

TYPICAL OPERATING CONDITIONS

v, = v; 200 200 250 250 V

Vg3 0 0 0 V

Rg 2 47 30 82 56 kQ

Vg1 -0.5* -1.5 -0.5* -2.0 V

Rk 105 170 Q

la 9.5 11 8.0 9.0 mA

Ig • 2.8 3.3 2.2 2.7 mA

gm 5.0 4.5 4.7 3.8 mA/V

ra 0.6 0.6 0.8 1.0 MQ

Req 2.5 3.5 2.3 4.0 kQ )
gm (Vg, = - 20V) 115 120 180 200 !LA/V

"This vo ltage is produced by the grid curr ent flow ing through the grid resistor
and the steady current of the diode. If this condition is not acceptable the
negative grid bias should be increased to -1.5V at Va = 200V and -2.0V at

Va = 250V.

LIMITING VALUES

Pentode section

Va1b, max .
*Va max .

pa max .

Vg 21b , max.

*Vg• max. (la < 4.0mA)

Vg • max. (la > 8.0mA)

pg. max .

Ik max .

Vg 1 max. (l g l = + 0.3!LA)
Rg1_ k max .

R g1_ k max . (gri d current biasing)
Rg. _ k max .

Rb_ k max .
Vh__k max.

550

300

2.25

550

300

125

450

16 .5

-1.3
3.0

22

10

20

100

v
V

W
V
V
V

mW

mA

V

MO

MO

krl

kfl

V

)

ISSUE 1 EBF89 357.2
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DOUBLE DIODE VARIABLE·MU
R.F. PENTODE
Double diode voriobfe-mu pentode. The pentode
section is suitable for use as an r.f. or i. f. amplifier.
The diode sectionsare only suitable fora.m. detection.

D iod e section s (each sec tion)

P.I.V. max.

lad max .

Rh_k max .

Vh_k max.

EBF89

200 V

800 [l.A

5.0 mA

20 kQ

100 V

*If the heater, anode and screen-gri d vo lt ages are obtained fro m an

accum ulato r by means of a vibrator, Va max . = 250V, Vg 2 max . = 250V.

MICROPHONY

This va lve can be used w it hout special p recau t ion s agai nst microphony in

circuit s in wh ich t he input voltage is > 25mV (r .m .s.) for an o utp ut of

50mW from the output valve .



EBF89 DOUBLE DIODE VARIABLE-MU
R.F. PENTODE

Double diode variable-mu pentode. The pentode
section ;s suitable for use as an r.f. or i.f. am plifier.
The diodesections ore onlysuitable for a.m. detection.

284 2 EBFB9

Va = 2S0V

1/

II

11
II

1/ iJ
11

IJ

1/ 1/ II

300

)

1/
7

f,+-f++-+++-H-+-+---H-+J-H-I+H-++-i-fl-+++I'-HI+t#--l-+++-H--H30

,I

1/ II i to

- 30 - 20 - 10 o

EBF89 357-4

ANODE CURREN T PLOTTED A GAINST CO NT ROL-G RID VO LTAGE
W ITH SCREEN-GRID VO LTA GE AS PARAM ETER

'€ilct l
ISSUE 1



DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode variable-mu pentode. The pentode
section is suitoble for use as an r.i. or i.f. amplifier.
Thediode sections areonlysuitable fora.m. detection.

EBF89

gm
2B36 EBFB9 (PAIV)

va = 250V

10,00 0

II 300 0

II I1

17 II \)1/1/

I) 1/1/
1000

Vb = 250V

Rg2= ssxn
/

II 1/

II ~
300

~ II
1/ 1/
~ 1/ II

1/ II 1/ II II
100

,.\ II !L ",- '). "'-r.},",0 ~ ","" 0"" ","".1 6-
9 '), '" '),'), '),0.1 <' ~ -t'j 00 ,,'"

"\ 0,'1- ~ L- :.,- I ... ...../
30

L-
1/ 1/ \/

1/
II II lJ 10

Vg l (V) -30 -20 - 10 0

EBFB9 357-5

MUTUAL CONDUCTANCE PLOTT ED AGAINST CONTROL-GRID VO LTAG E
WITH SCREEN-GRID VO LTAG E AS PARAM ETER

I@I
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EBF89 DO UBLE DIODE VARIABLE-MU
R.F. PENTODE

Double diode variab/e-mu pentode. The pentode
section is suitable (or use as an r.(. or i.(. amplifier.
The diode sections are only suitable (or a.m. detection.

)

2839 E8F89 I e
( ~ A)

Ti ll
9m

(~A/V)

r-. Vb= 2S0V r ",

R92 = S6 kU (kU)

r-.

"" 10,000

"c I o

r-

30009m

1)1\

1/
1I

1000

I.-
300

1I

1/ L.-
100

1/
30

10

V9 1(v ) - 30 - 20 - 10 a

ANODE CURRENT. MUTUAL CO NDUCTANCE A ND ANODE IMPEDANCE
PLOTTED AG AINST CONTROL-GRID VOLTAGE

)

)

ISSUE 1 EBFB9 357-6



DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode vorrobta-rnu pentode. The pentode
section is suitable for use as an r.f. or i.f. amplifier.
The diode sect ions areonly suitable for c .m . detection.

>
"T

""

EBF89

H--+-H--H-t--H-+-H '1/1, 1-+-+-+---t-...I-+-+-1-'++-t-+- H-+->+--Ir-i I--+'\I--j--\-l-'Ul-J-I~

f--t---t-f-+-H---H-t-+-++ 1+-t+t:+-+-1-t'H-+-1f--'lr+-t-+-l-'i.J-+-+* H\+--IrlII-I
-,

(

(

-,

"

0
co
u,
tn
W

I++-+-+-I-++-t- l-

4+--i---b'H"'k+-t-+-+-+-"NH---t-'>k-I-+-t-"+--+'J---I*4-+4l--I~,
1-+-+--1-++-+-+-+-+-+ '10., 16

'1*H-+--I-+-h~H~I--f'>./----jI-+-'k-++'k-l-'

I-+-+--I-+-H-+-+-++--H-+('~ -1"-kt+ f-++-l--P-If++ +-+>.j.I-+'k--I- P.J-+\+-\,W

1-+-+--1-++-+-+-+-'--+-' " ~(.,o ++--t+H"'kH--wf-+-f"jct-+-+~H-~I-\--f\-J\-\1

H-+-+-+-H-+--I-+- ~o,~t-++--1H-+-+-+-i--+-+-+A'-..Io-I-++j-!"..H-'L-'k--I-J'>,~-\~

-¥-f-+-+-+..J--+----+="k-I-+-+-t'J----I-'J--i\-.,\-\I-j~

$1
H-+-t-t--H--t-t -+-+-H-+-t-+--H--t- <if' {
I+ +-t-+-+-+-+-H-+--H-+-t-+ +-+-+ II ,H-+-H--+-I-++--II-++-+---'».,+-+*~1-1

I-+-+--I-++-+-+-H--+-f--:-+--I-+++ Q:t:H -+-H--+-I-++-t-++-+-+-+-+--i"'<!---flH-\-l
II

o
o

SCREEN·GRID CURRENT PLOTTED AGAINST SCREEN·GRID VOLTAG E
WITH CO NT ROL·G RID VO LTA GE AS PARAMETER
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DO U BLE TRIODE

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

ECC81

H EATER
Suitab le for ser ies or paral lel operat io n. a.c, o r d.c.

Vb applied between pins 4 and 5

Vb app lied between pin 9 and pins 4
and 5 con ne cted together

Parallel

Th e he at e r is cent re- tapp ed and t he two se cti ons may be operated in se r ies o r in
parallel with one anothe r.

Series

Series
12.6

150

CAPACITANCES
* Cn._ g

* Cl n
Ca'_ k '+ b.
Ca"_ k/ + h

* Ca_k
* Ch_k
* Ck_ g+ h

Ca'_ g'+h
Cali_ gil+ h

Ca'_ a"

Cg_ b

Cg'_ g"
Ca'_ g"

ell"_ g'

*Each sect ion

CHARACTERISTICS (each sect ion)

Va 100 170 200
la 3.0 8.5 11.5
~ ~~ ~~ ~~

gm 3.75 5.9 6.7
!L 62 66 70
r a 16.5 11 10.5

*r._k 21 16 14
*Measured at f= 50Mc/s

Parallel
6.3 V

300 mA

+-
1.6 pF
2.3 pF
0.4 5 pF
0.35 pF
0.2 pF
2.5 pF
4.7 pF
1.9 pF
1.8 pF

< 0.4 pF
< 0.17 pF
< 0.005 pF
< 0.07 pF
< 0.04 pF

+-
250 V

10 mA
- 2.0 V

5.5 mA/V
60
11 kO
25 kO

(

LIMITING VALUES (each sec t ion )

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

- Vg max .
Vg (Ig= + 0.3!LA )
Rg_ k max. (self-bias )
Vb_ k max .
Rh _ k max.

550 V
300 V

2.5 W
15 mA
50 V
- 1.3 V

1.0 MO
150 V

20 kO

ISSUE 3 sccai 757-1



ECC81 DOUBLE TRIODE

Double triode primarily intended for use as a frequency
changer or r.f. omplifier ot frequencies up to 300Mcls.

)

)

126781 rf,mf-
f

max
a"

h , , I
)(

)(

k" 9'
0

9' E 0
E

E E
gil k'

E Eo- 00'¢ III

L I
k' h hcl h k" B9A BaSI! ---l )

14Ei#1ISSUE 3 ECC81 757-2



DOUBLE TRIODE

Double triode primarily intended for use as a frequency
changer or rofo amplifier at frequencies up to 300 Mc/so

ECC81

(

(

(

1236 ECCe, 1 0

(rn A)
Eoch sect lon

30

25

20

I

I
I

I I I I 15
I I

10

cS
I

l~1
~r. ,f ,cS 5

<s
~

I

~

.0_

Vg(V) - 8 - 6 - 4 - 2 °
ANODE CURRENT PLOTTED AGAI NST GRID VOLTAGE. WITH ANODE

VOLTAGE AS PARAMETER (EACH SECTION)

ISSUE 3 ECC81 7S7-3



ECC81 DOUBLE T RIODE

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

)
....
I'>

'" I
I

ro
2-
.g
0
0
-o

I

"1.$) 7 -t~
-, ~ \ 0

0
lI'l

». ,

't..
I

,
0
0

-1~,
"<t

IX)

U
U ~,OJ

I 0
-1/, 0

I'>

-10.. ~ I

0
, 0

'"

'2.,<,'"
9~

0
0

Cl

0": 0 0 0 Q 0
.... -.5. " '" N

ANODE CURRENT PLOTTED AGAINST AN ODE VOLTAGE, WITH GRID

VOLTAGE AS PARAMETER (EACH SECTION)

)

)
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DOUBLE TRIODE

Double triode primorily intended for use as a frequency
changer or r.f. amplifi er a t frequencies up to 300Mcjs.

ECC 81

ECC81 757-5

'" ..r- E'"'" 0
H

'"

'" J ~o >0>

on

...

iii s
u Q
u IIUJ

> 0

I ..,

'"

-

0

(iI)6f1- \ lA/ '1UJ) UJ & -o ... '" 0

( tJ ~) OJ Sf g ?l Q 0

rl g s 0 0 0v '"

ISSUE 3

GRID VOLTAGE, MUTU AL CONDUCTANCE, AMPLIFICATION FACTO R AN D
INTERN A L RESISTANCE PLOTT ED AG AINST ANODE CU RRENT, FOR

AN ODE VOLTA GE OF 10QV (EACH SECTION)

I€i?'

(
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EC 81 DOUBLE TRIODE

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

)

'"....
-c
N

«
E

o )

>
1Il 0 J ~D >'"
U r-
U IIw

~

)

0

(II)511_ !(N\f W) w & -o '" 0

(tn) OJ 0 0 0 Q 0
'" '" N

rl 0 0 0 0 0
'" -c '" N )

ECC81 757-6

GRID VOLTAGE, MUTUA L CO NDUCTANCE, AMPLIFICATION FACTOR ,
AN D INTERNA L RESISTANCE PLOTTED AGAINST ANODE CU RRENT . FOR

ANODE VOLTAGE OF 170V (EAC H SECTION )
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DOUBLE TRIODE

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

ECC81

-c
-S

e
H

( Q

0

(II) 611- !(N 'Vw) w6
,. N 0

(V~) OJ 0 0 0 Q 0,. '" N

rl ~- 0 0 0 0
'" ,. N

ECCB1 757·7

GRID VOLTA GE, MUTU A L CO NDUCTANCE, AMPLIFICATION FACTO R
AND IN TERNA L RESISTA NCE PLOTTED AGAINST ANODE CURRENT. FOR

AN ODE VOLTAGE OF 200V (EACH SECTION )
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ECC8 1 DO U BLE T RIODE

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

)
-c
E
o

H

Q

<Xl
U
U
UJ

)

0

(A) 6A_ ~ (A/"'UJJUJ6 .. 0

(U~) OJ 0 0 0 0 0.. '" ("oj

rl 0 0 0 :;: 0
<Xl -0 ..

)

ECC 81 757-8

GRID VOLTAGE. MUTU AL CONDUCTANCE , AMPLIFICATION FACTOR
AND INTERNAL RESI STANCE PLOTTED AGAINST ANODE CU RRENT,

FOR ANODE VOLTAGE OF 250V (EACH SECTION)
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DOUBLE TRIODE

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

ECC81

(

c 'i 1
ECCBI 1242

:.
~..f>

""" Va 170V-e v
S '" R9 = I Mfi

Et-l' '"
60 12 6

50 10 5

I g

40 B 4
ra

,

I

30 6 3
I I

I I

20 4 2

r,
I

9m
10 2 I

ge

0 00

0 2 4 6 Vose (Vr.m.s)

PERFORMANCE CURVES AS FREQUENCY CHANGER AT ANODE VOLTAGE
OF 170V
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ECC81 DOUBLE TRIODE

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

)

Vo=200V
f+!--+++f-+-f-+t-+-H-H Rg =IMn.

1243

.
i
I,
I
I

I

I

!
I

I

I

)
10 4 2

10

9m

9c
5 2 t

00 0

)
Vosc (Vr.m.s)

ECC81 757·10

642o

PERFORMANCE CURVES AS FREQUENC Y CHANGER AT ANODE VOLTAGE
OF 20DV
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DOUBLE TRIODE

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

ECC81

~~
> ECCBI 12 4 4

c~ <-
"'" c")~ E

Va'=2S0V

~ '" Rg=IMn
v

.s '"
3C 6

fa

I

25 5

20 4

I

15 3

10 2 I g

1
gm

ge

I a

5 I

0 0

0 2 4 6 Vase (Vr.m.s)

PERFORM ANCE CURVES AS FREQUENC Y CHANGER AT AN ODE VOLTAGE
OF 250V

I
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DOUBLE TRIODE

Low 11. double triode having separate cathodes.
primarily intended for use as an amplifier or
oscillator .

HEATER

ECC82

Suita ble fo r se ries o r pa ra llel o perat ion, a.c. or d.c. Th e heater is cen t re
t appe d and the t wo sect ions may be o pe rat ed in series o r in parallel with
o ne ano t he r.

Series Vii applied bet ween pins 4 and 5
Parallel

Vh applied bet wee n pin 9 an d pins 4 and 5
connected together

Series Parallel
Vii 12.6 6.3 V
hi 150 300 mA

CAPACITANCES (measured w it ho ut an external shield)
-<E-

* 1.5 pF
ca- g

* Cin
1.8 pF

Cuu t.' 370 mpF
COil' " 250 mpF

*
< 135 mp F

Cg- h

Ca '- a'" < 1.1 pF
Ca"- g' < 60 mp F
Ca'-g" < 110 mpF

I
Cg o_ g-

< 10 mpF

*Each section

CHARACTERISTICS (each section)

V~

100 250 V

11.8 10.5 mA -<E-

0 -8.5 V

3.1 2.2 mA/V

19.5 17 -<E-

6.25 7.7 kG -<E-

-1 .3 V ~-

FEBRUARY 1960 (1)
Page 0 1



ECC8l DOUBLE TRIODE

OPERATING CON DITI O NS (each sec t io n) +-

As an a.f, a m pl ifier

VI> R" Ik Rk Vo u t Vo u t * D to t* Rgt
(V) (ld2) (mA) (Idl) ~ (Vr .m .s .) ('Yo) (1<0)
400 47 5.0 1.2 13.5 59 6.7 150
350 47 4.3 1.2 13.5 51 6.6 150
300 47 3.7 1.2 13.5 43 6.5 150
250 47 3.0 1.2 13.5 34 6.4 150
200 47 2.4 1.2 13.5 26 6.3 150
150 47 1.8 1.2 13.5 18 6.1 150
100 47 1.2 1.2 13.5 11 5.6 150

400 100 2.6 2.2 14 57 6.2 330
350 100 2.3 2.2 14 49 6.1 330
300 100 2.0 2.2 14 41 6.0 330
250 100 1.6 2.2 14 32 5.9 330
200 100 1.3 2.2 14 25 5.8 330
150 100 1.0 2.2 14 17 5.6 330
100 100 0.7 2.2 14 10 4.8 330

400 220 1.3 3.9 14.5 50 5.1 680
350 220 1.2 3.9 14.5 43 5.0 680
300 220 1.0 3.9 14.5 36 4.9 680
250 220 0.8 3.9 14.5 28 4.8 680
200 220 0.7 3.9 14.5 22 4.7 680
150 220 0.5 3.9 14.5 15 4.4 680
100 220 0.3 3.9 14.5 8.0 4.0 680

*O ut put volt age and d istortion at start of positive grid current . At lowe r
output voltage, the distort ion is approx imately proportiona l to the output
vo lt age.

tRg = grid resistor of follo wing valve .

L IMITING V A LU ES (each section)

)

V ' (b ) max.
v« max.
pa max.
h, max.

*ik(pk) max.
-Vg max.
-Vg(pk) max.

Rg- k max . (fixed bias)
VIl - k max.

tR h - k max.

550
300

2.75
20

150
100
250

1.5
180
20

V
V

W
mA
mA +

V +-
V +

MO
V

kO

tWhen used as a phase inverter immed iate ly preceding the output stage,
RIl - k max. may be 150 kO.

*Max imu m pulse du ration = 200[1.s .
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DOUBLE TRIODE ECC82

O PERATING NOTES -(-

This valve can be used w ith out s pecial precautions agai nst micr opho ny in

equ ipment whe re t he inp ut volta ge is not less t han 10mV for an out put of

50mW (or 100m V for 5W output).

With Vh applied between pin 9 and pins 4 and 5 connected t ogether . and

with the centre tap of t he heater transfor me r earthed the se ction co n

nected to pins 6. 7 and 8 is th e most favourab le wi th regard to hum.

B9A Bosek Uh hct hk '

169221

0' all

h
a'h

g' kll g'

gil k'

Al l dimensions in mm
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DOUBLE TRIODE ECC82

'" I I

~'"'"<0 0
>

> I
0

ii1 ~ > 6~ii1II > >
III ciJ ~o Ll1 ';'r---';'>01 I I I \ 0

I" 1'\ I "
0
'l"

1'\ 1'\ I I'
< . -, " 1\ II

11'\ "- I' \
-, I '\.

" -, \
1'\

I \
\. I'\. I I 0, 1\

0
l')

c 1\'--- f- 0

~ f-
:;:; 1\ '1\0., '\ NU f- Vl

};J I- s: 1\ II 1\
0 ' 1\

'---~'- 0w \
./

I I." 1\ 0
0

I\. '".
\

'\ I 1\
-,

X \

\

I 0, \
0

-' 1\

I '" '2 .1?-N
!..--

Pc -,.-r \

\

\
0

O<t 0 0 0 0
H J; <D 'l" '"
ANODE CURRENT PLOTTED AGAI NST ANODE VO LTAGE W ITH GRID

VOLTAGE AS PARAMETER
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ECC8l DOUBLE TRiODE

)

~
Vg

ECC8 2
6699 gm Co

(V) I I I I I I (mA/v) (kO)

I I
!

I

I I gm Each section
I I Y
I I 1

Va = 50VI

20 - 4 ~ 2·0 40

J

I

15 - 3 J' 5 30

I

I

I

10 - 2 I 1·0 20

5 -I I
0 ·5 10

I I

Co

I i I I
I

I 1'..1

I Vg0 0 0 0

0 2 4 6 I o(m A)

ANODE IMPEDAN CE, AM PLIFICATIO N FACTO R, MUTUA L CONDUCTANCE

AND GRID VOLTAGE PLOTTED AGAI N ST AN O DE CURRENT. Va = SOV

)

)
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DO UBLE TRIODE ECC82

/

f' Vg +1ECC82
7 163 g", Co

(V ) (mAN) (k D)

Each section

Va = IOOV
-

2 0 - 8 4 4 0
)J

-

g",
15 - 6 3 30

-

'/ .

I
-

-

10 - 4 2 2 0

i\ 17
1\=: ] / -

- ._- -f\V - - -
- !l -

- :'\
IJ - -1\ -

l"-~ 1'- .
5 - 2 I 10

1/ . - - -
-

b- - ,
Co

-
-

Vg0 0 0 0

0 4 8 12 I o(mA)

ANODE IMPEDANCE, AMPLIFICATION FACTOR , MUTUA L CONDUCTANCE

AND GRID VO LTAG E PLOnED A GAIN ST ANO DE CURRENT. v, = 10DV
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ECC8l DOUBLE T RI O DE

Vg -l I I
ECC82 I 69 0 1 gm "o

(V)
I , I

(m Al V) (kil)I I
I Each section

,

i-lI I ,

I I
I I I Va - 15 0V I

, I I I
,

I
I I

- 10 I , I I , I ,
5 25, i

I I I
I

I
I i-l

I I
I ,

-8 I I I , I I I 4 20, , ,
, I , I

I
, ,

gm

I I I I I ,

I I
, I
I

I I I
i I I I I I ,

15-6 , I
3

I I
I I

,

\ ' I I I , I I
I I \. , , I

I I , , I, I , , , \
, I I I ,

-4 I I'\.; I I ,
2 10

I ,

;
, I I I I I

I , ,

I
I I
I ,

I I I I ,

I
I

I , ro
- 2 I I I 5

I I , I I I I
I

I I
I

I I I
I I I

I

I ,,-Vg

0 , , , I t-, 0 0

0 5 10 15 I a (mA)

ANODE IMPEDANCE, AM PLIFICATION FACTOR, MUTUAL CONDUCTANCE

AND GRID VO LTAG E PLOTTED AG AINST AN ODE CURRENT. v, = 150V

)

)
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DOUBLE TRIO DE ECC82

- Vg 69 0 2
ECC82 gm '0

(V) (mAN) ( kfl)

IJ.
Each sec t ion

IJ.

Va ~200V

gm

20 4 4 0

I I

I

I

15 3 30

,

10
I

2 20

5 I 10

I

' a

Vg
0 0 0

0 10 20 30 Ia(mAJ

ANODE IMPEDANCE, AMPLIFICATION FACTO R, MUTU AL CONDUCTANCE

AND GRID VOLTAGE PLOTTED AGAIN ST ANODE CURRENT. v, = 200V
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ECC82 DOUBLE TRIODE

- Vg ECC82
6903 gm

( V) (mA/V)

"c Each section

(kO)

~ v; = 250V

25 5
gm

u

20 4

15 3

I

10 2

5 ro I

Vg 00

0 10 20 3 0 Ia (mA)

AN ODE IMPEDANCE, AMPLIFICATION FACTO R, MUTUAL CONDUCTANCE

AND GRID VO LTAGE PLOTTED AGAINST ANODE CURR ENT. v; = 250V

)

)

FEBRUARY 1960 (1) Page C6



DOUBLE T RIODE ECC82

(

(

-V9
I ECC82

69 0_ 9m ro
( v ) (m AIV) (k O)

u I Each section

Vo = 30 0V ~

20 4 40
I

9 m

I I

15 I 3 30

i I I

I

10 2 20
~

I

I
I

5 I 10

,
I ro

V90 0 0

0 20 40 60 101m A)

ANODE IMPEDAN CE, AMPLIFICATION FACTOR, MUT UAL CO NDUC TANC E

AND GRID VOLTA GE PLOTTED AG AINST ANO DE CU RRENT. v, = 300V
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DOUBLE TRIODE ECC83High f.I. double triode. hoving separate cathodes.
primarily intended for use as a resistance-coupled
amplifier or phase inverter.

(

HEATER

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

The heater is cent re-t apped and the two sections may be operated in
series o r in parallel with o ne another.

Series Vh applied between pins 4 and 5

Parallel Vh applied between pin 9 and
pins 4 and 5 co nnect ed t ogether

Series Parallel
Vh 12.6 6.3 V

Ih 150 300 mA

CAPACITANCES

Cout ' 330 mpF

Cou t'" 230 mpF

· Cl n 1.6 pF

*ca - g 1.6 pF

Ca'-a.' < 1.2 pF

Ca' - g ' < 100 mpF

Ca ' - g' < 110 mpF

cg ._ g- < 10 mpF
( *Cg- h < 150 mpF\,

*Each secti on

CHARACTERISTICS (each sect ion)

Va 100 250 V

la 0.5 1.2 mA

Vg - 1.0 - 2.0 V

gm 1.25 1.6 mAjV

f.I. 100 100

ra 80 62.5 kG

Vg max. (Ig = + 0.3f.1. A) -0.9 V

JUNE 1964 Page DI



EC 83 DOUBLE TRIODE

\
I

OPERATING CONDITIONS AS RES ISTANCE COUPLED A.F.+-

AMPLIFIER wi t h grid curre nt b ias (Rg = 10MQ)

Z, = OkQ Z, = 220kQ

,--------" "-

Vb Ra Rg ,** la Vout Vout( r .m .s .)* Vout Voutlr .m.s.)t
(V) (kQ) (kQ ) (mA) Y i n (V) Y in (Y)

400 47 150 3.4 47 43 38 46

350 47 150 2.8 46 36 37 38

300 47 150 2.2 44 29 36 30

250 47 150 1.7 42 22 34 24
200 47 150 1.2 39 15 32 17 )
400 100 330 2.1 61 59 49 62
350 100 330 1.75 60 49 48 52

300 100 330 1.4 58 39 47 42
250 100 330 1.1 56 30 46 33
200 100 330 0.8 54 21 43 23

400 220 680 1.2 73 71 58 75
350 220 680 1.0 72 59 57 63

300 220 680 0.8 70 47 56 52
250 220 680 0.6 68 36 54 40
200 220 680 0.45 65 25 52 29

*Output voltage mea sur ed at Dtot = 5%. )
~ut measu red w it h Vin1r.m.s.) = 100 mV

m

**Grid res istor of follow ing valve.

t W he n op e rating t his valve w ith grid current bias and a high so urce imped
ance, the sec ond ha rm onic dis tort io n r ises to a peak at quite low levels of
ou t put (abo ut 10Vr.m.s.) and t hen falls w it h increas ing dr ive. Th e t hird
harmon ic th en beg ins t o ris e, and Dtot fina lly reaches 5% at a mud" highe r
o ut put leve l t han with zero sou rce impedance. The max imum value of thi s
distortion peak var ies inversely w it h the anod e load, being abo ut 5.5%
with Ra = 47kQ, 4.5 % w it h Ra = 100kQ and 4% w it h Ra = 220kQ.

)
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DOUBLE T RIODe ECC83

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F. +-
AMPLIFIE R with cathode bias

VI) R. I. Rk VO U! V * Dtu t * Rdc u tj rvm .a . )

(V) (kQ) (rnA) (kQ) Vi n (V) (%) (kQ)

400 47 2.2 1.0 43 40.5 5.0 150

350 47 1.7 1.2 42 31 5.0 150

300 47 1.3 1.5 40 22 5.0 150

250 47 0.9 2.2 36 12.5 5.0 150

400 100 1.4 1.5 59 59 5.0 330

( 350 100 1.1 1.8 57 45 5.0 330

300 100 0.88 2.2 55 32.5 5.0 330

250 100 0.6 3.3 50 18.5 5.0 330

400 220 0.88 2.2 71 63 3.7 680

350 220 0.7 2.7 69 60 5.0 680

300 220 0.5 3.9 65 38.5 5.0 680

250 220 0.38 4.7 62 27 5.0 680

*O ut put voltage measu red at Dto t = 5% or at start of posit ive grid
curren t . At lower output voltages the disto rt ion is approximate ly
propo rtional to the output vo ltage.

t Gr id res istor of following valve.

At lower values of Vb , grid cur ren t bias shou ld be used .
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ECC83 DOUBLE TRIODE

)

OPERATING CONDITIONS AS A PHASE INVERTER

r-~------~---{)'V b

IMn

22 0
kn

n o
kn 0'047

,oF

68 0
kn

680
kn

I to t

- ~ - . .

:vout

--0

)

Vb 1'0' Rk V uut(r. m .s. )* Vout

(V) (mA) (kO) (V) v:
350 1.3 1.5 44 65

250 0.8 2.2 23 60

*O ut put vo lt age measu red at D,o' = 5% .

LIMITING VALUES (each sect io n)

Va max.

pa max .

h, max.

-V~ max.

Rg - k max. (fixe d bias)

Vh- I, max.

tRh - k max.

300 V

1.0 W
8.0 mA

50 V

1.0 MO

180 V

20 kO

)

tWh en used as a phase invert e r immed iat ely preceding the output stage,
Rh - k max. may be 150kn .

1
/
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DOUBLE TRIODE ECC83

OPERATING NOTES

1. M icrophony
This valve may be used witho ut special precautions again st microphony
in equipment where the input vo lt age is not less than 5mV for an output
of 50mW (o r 50mV for 5W ou t put) .

2. Hum
W ith V" applied bet ween pin 9 and pins 4 and 5 connected together and
the centre tap of the heater transformer earthed . t he section connected
to pins 6. 7 and B is the most favourable with regard to hum. and should
be used for the input section whe n the t wo sections ar e used in cascade.

When used as a normal voltage ampl ifier wit h Vb = 250V. Ra = 100kn .
Rg = 330kQ. Rk = 1.5kQ (suitably de coupled). the maximum hum level
o f the input triode is 10!J.V. the ave rage value being 6!J.V. If one side of the
heater is earthed . rather than the centre tap. it is preferable to earth pins
4 and 5. The average value of hum under these condi tions may be 50!J.Y.

/69221

a' a" Tt2m~
h

k" 9'9' g" 0 )(

E 0

0- E
g" k' '<t -o

_I
t.fl

1k' h hct h k" B9A Bose

All dimensions in mm
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DOUBLE TRIODE ECC83

(

..,.
r-,..,. -..,.
(lJ "

"

.: . ;>,
a

> '1iI
10 I

.,j-
II

> I

a "
.,j-,
">

I!J

1>a
c7
"

I!J
c\J

"a
(') c\J
eo ,
U > "
U 10
lJJ .-;-

"
>
S,
"

I!J

9
"

"

>a
">01 .,

a
2

a
a..,.

a
a
(')

a
a
C\l

04:
H S

a
M

a
c\J

a
a

AN O DE CURRENT PLOTTED AGA INST AN ODE VOLTAGE WI TH GRID
VOLTAGE AS PA RAMETER (each section )

AUGUST 1965 Page Cl



ECC83 DOUBLE TRIODE

(

(

3·0 I a (mA)2·01·0

ECC83 B4472 gm jJ

V·100V
(mAN)

a
-Vg

Eac h sectlon (V)

jJ

2·0 100
gm

1·5 80

1·0 60

r a

0 ·5 40

-Vg

0 20o
o

50

100

150

200

MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR

AND GRID VOLTAGE PLOITED AGAINST ANODE CURRENT.

Va = 100V

AUGUST 1965
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DOUBLE TRIODE ECC83
(

2·0'·0

EC C83 8 4 47 3 gm I'

Va' 250V (mAN)

-Vg
Eac h section (V)

)J

4 ·0 100

3.Q 80

gm

2·0 60

Vg

..... 1.Q 40

ra

0 20o
o

50

150

100

200

(

MUTUAL CONDUCTANCE, AN ODE IMPEDANCE, AMPLIFICATION FACTOR

AND GRID VO LTAGE PLOTTED AGAINST ANODE CURRENT.

Va = 250V
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R.F. DOUBLE TRIODE ECC85

Double triode prim arily int ende d for us e in L m. rece ivers as an r .L

amplifier and self-oscillating additive mixer.

HEATER

(

Vh
Ih

CAPAC ITANCE S

Ca'_g'

ca' _k'

ca ' _k'+h+s

*ca' _k'+h+s

cg'_k'+h+s

Ca" _gil

ca" _k"

ca" _k"+h+s

*Caft_k"+h+s

cg" _k"+h+s

Cat_g"

Cat_kit

cg '_k"
ca '_all

*Ca' _a"

Ca"_g'

ca"_k'
C gtl_k,

Cg t_g"

*Meas ured with an exte rnal s hield

CHARAC TE RISTICS (each section)

6 .3 V

435 rnA

+-

1. 5 pF

0 .17 pF

1.2 pF

1.8 pF

3.1 pF

1. 5 pF

0.18 pF

1. 2 pF

1.8 pF

3. 1 pF

<8 mp F

<8 mpF

<3 mpF

<40 mp F

<8 mpF

<8 mpF

<8 mpF

<3 mpF

<3 mpF

250 V

10 mA

-2 .7 V-<-

6 .1 mA/V+-

55 +-
9.0 kfl +-
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OPERATING CONDITIONS AS R .F. AMPLIFIER

V

V

kQ

mA <
12

rnA/V -<-

250

230

1. 8

10.8

200

6.8

8. 3

4 .7

580

Vb

Va
Ra
I a
Rk
gm
r a
r

g1
(f : 100Mc/ s)

Req

OPERATING CONDITIONS AS SELF -OSCI LLATING FREQUENCY CHANGER

Vb

Ra
R

g
_
k

I a
Vos c (r .m .s .)

gc
r a

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

(each section unless otherwise spe cified)

Va(b) max .
Va max .

Pa max.

Pa' +Pa" max.
Ik max .

-Vg max .

R
g

_
k

max .

* V
h

_
k

max.

R
h_k

max.

250

12

1.0

6 .0

3.0

3 .0

18

550

300

2 : 5

4 .5

15

100

1.0

90

20

V

kQ

M12

rnA<E-

V

rnA /V<E

kQ<E-

V

V

W

W

rnA

V

M12

V

kQ

(

(

rp "'·------+--.-
49 ·2
ma x

B9 A Bas "

A ll d im en sions in mm

h k"

g'

k' h

*When operating as an oscillator no r.f. voltage shou ld be applied botween z.;

heater and cathode .
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R.F. DOUBLE TRIODE ECC85

(

5

I o
mAl

30 ~

10

20

25

B4658 E C C 8 5

Eoch sect ion
(

'"0

~J '"0
",0 0

'"
1

'"R6-~
;:.
0s

5

-8 V g (V) -6 - 4 - 2
o

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE

WITH ANODE VOLTAGE AS PARAMETER
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R.F. DOUBLE TRIODE ECC85

8

6

2 ~

Vg

V )

gm

m A / V)

o

2

4

120 60 I ECC8 5 I 8 4 6 5 9 1

}J r a
(kn)

Each 5 cc t lo n

Va e 25 0 V (

(

10 0 5 0 1

g m ~

8 0 40

60 3 0
}J

40 20

Vg

2 0 1 0 I'"tooo

r a

() ()

o 5 10

MUTUA L CONDUCTANCE , ANODE IMPEDANCE, AMP LIFICATION FACTOR

AND GRID VOLTAGE PLOTTED AGAINST CURRENT . Va =250V
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ANODE CURRENT PLOTTED AGAINST OSCILLATOR VOLTAGE

WITH ANODE VOLTAGE AS PARAMETER
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V.H.F. DOUBLE TRIODE

High slope, low noise v.n.]. (rame grid double triode
for use as a cascade amplifier.

ECC88

H EAT E R
6.3

365
V

mA

(

CAPAC IT ANCES

Ca ' - a "

e g'-a "

G r o unded ca t hode secti o n

Ca ' - ,(

Cg'-I( ' +h , s

Ca ' - I,' 11 , :-;

Ct.:: ' - h

Grounded grid sect io n

Ca "- ~ " j, h _ ~ i'i

( \, " -11

Ca · - k "

CHARACTE RISTICS

Shielded

< 15
<: 5

1.4
3.3
2.5

130

1.4

6.0

3.7

2.7
160

Unshielded

< 45 mpF
< 5 m pF

1.4 pF
3.3 pF
1.8 pF

130 mpF

1.4 p F

6.0 pF

2.8 p F

2.7 p F
180 mp F

(

LIMITING VAL UES (each section)

90
- 1.3
15
'12.5

2.6
33

300

v
V

rnA
mA/V

kO

.!.1

V :l(l lI max.
Va max.
pa max.
Ik max.

- Vg max.
Rg - k max .
Vh - k , max.
Vh - k " max. (cat hode posit ive )
Rh - k max .

'550 V
'1 30 V

1.8 W
25 mA
50 V
1.0 MD

50 V
150 V

20 kfl
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ANODE IM PEDANCE PLOTTED AGAINST OSCILLATOR VOLTAGE

WITH ANODE VOLTAGE AS PARAMETER
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V.H. F. DOUBLE TRIODE ECC88

(

.. '..l
/16' , .... '....'

I ....... ':>
~ "'9, '10< ......... (,

>
I

.... I-v .. ..... I

I

0
ttl
N

/I.9 ~ ...

h I
'I ,

, ... I I
l ....l

/l S- I

H-r I
I I I 0

I I

0
N

-- ,.."
II/>_

h i I

I

",£'~ ... , 0
ttl

f--

,,'b~
¥

' .... ~o
/l e _

o
0

/1/-

/10 _ 6", 0

~ I
ttl

Cco .2eo
u 1)
u .,
w '".c

R=
<J
0
W 0

o::i' ~ 52 ttl 0

~S

ANODE CURRENT PLOTT ED AGAINST ANODE VOLTA GE W ITH GRID
VO LTAG E AS PARAMETER IN THE REGION O F TH E ORIGIN

Page C3
I@I-----------
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ECC88 V.H.F. DOUBLE TRIODE

NOTES

In order not to exceed t he max imum permiss ible anode vo ltage when the
cascode am plifier is contro lled , it is ne cessary to use a vo ltage div ider
for t he grid of t he grou nde d grid sect ion. W it h grid current biasing for
t he groun de d cathode se ction, t he ano de voltage across t his sec tion
shou ld not be mo re t han 75V in t he non-contro lled co ndit ion.

(

152421

rl~
max

o's a"
h

h a ' I I I

k " gl
Ex ExEo Eo

g' gil ())E \D E<t III
g il k' 1_ _1a" s

h h k" B9 A Bos e

Th e triode on pins 6, 7. 8 , shou ld have t he grounded cathode co nnection
and t hat on pins 1, 2. 3. should have the grou nded grid co nnection .
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TRIODE PENTODE

Combined triode and high slope r.f. pentode with separate
cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mcjs.

HEATER

MOUNTING POSITION

CAPACITANCES (meas ured w ith out ext e r nal shield)

Cap_at

Cap _It

Cgp_at

Cgp_gt

Pentode section

ECF80

6.3 Y
430 rnA

Any

< 0.06 pF
<0.02 pF
<0.16 pF
<0.D2 pF

<0.025 pF
5.5 pF
3.8 pF

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

T riode section

Ca_k+ h

Cg_k+h

Ca_
1

C HARACTERISTICS

1.8
2.5
1.5

pF
pF
pF

Pe nt ode section

Y.
v.;
v;
I.
19o
gm
r.
[.tn-go

Rl n (f=50Mcjs)
Req

T r iode section

Y.
I.
Yg

gm
[.t

r.

ISSUE 1

250 Y
200 V

-3.2 Y
7.0 rnA
1.8 rnA
5.5 mAjY

900 kO
47
11 kO

1.5 kO

100 V
14 rnA
- 2.0 Y

5.0 mAjY
20

4.0 kO

ECF80 960-1



ECC88 V.H. E DO UBLE TRIODE
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~

0
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10
"'6
, 1

0
Lfl

C 00
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0
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I
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TRIODE PENTODE

Combined triode and high slope r.f. pentode with separate
cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mc!s.

ECF80

(

13222 1

a p at

h
h ap

92 kp.93,S E E x
92 9t

E~ Eo
91 kt

~E ~E
91

L. LJat 9t

B9A Bas~

kp ,93.S h h kt

I@I
ISSUE 1 ECF80 960-]
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TR IODE PENTODE

Combined triode and high slope r.f. pentode with separate
cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mcjs.,

ECF80

'. EeF 8 0
3026 I 9m

(Ma ) (mA) (mI."')

Pentode n c:tion

Va - 2SO V
Vg2 200V

3 -0 30

'0

( 2 -5 25 10

20

1-S

1-0

0- 5

I I

IS

10 4

o

- 4 - 2 o

o 0

ANODE AND SCREEN-GRID CURRENTS, MUTUA L CO NDUCTANCE AND
ANODE IMPEDANCE PLOITED AGAI NST CONTROL-GRID VO LTAGE OF

PENTOD E SECTION. V.=250V, Vg2=200V

ISSUE 1 ECF80 960· 5



ECF80 TRIODE PENTODE

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

at frequencies up to 220Mc!s.

TYPICAL OPERATING CO N D ITIONS

As a frequency changer

V..=V b 250 250 V
Rg o 68 47 kO
Rg , 100 100 kO
Rk 0 820 0
1& 5.6 5.7 mA
lu 1.52 1.4 rnA
Yos C( r . m . B. ) 4.0 3.5 V
In 58 0 flA
gc 1.95 2.1 mA/V
r. 1.15 1.5 MO

LIMITING VALUES (
Pe nt od e section

Va1b) max. 550 V
Va max. 250 V
p. max. 1.7 W
Vg•1b) max. 550 V
Vn max. (lk~10mA) 200 V
Vg. max. (Ik>10mA) 175 V
Pn max. (p.~1.2W) 750 mW
pg. max. (P.>1.2W) 500 mW
Ik max. 14 mA
Vg, max. (lg,= +0.3flA) -1.3 V
Rg'_k max. (cathode bias) 1.0 MO
Rg,_k max. (fixed bias) 500 kO
Vh_k max. (cathode positi ve) 150 V
Vh_k max. (cathode negative ) 100 V

Triode section
(V' lb) max. 550 V

V. max. 250 V
pa max 1.5 W
Ik max. 14 mA

*iklpk)max. 200 mA
VI' max. (II, =+0.3flA) - 1.3 V

-Vgl(pk) max. 350 V
Vh_k max. (cathode positive) 150 V
Vh_k max. (cathode negative) 100 V

*Max. pulse duration 200flS

OPERATING NOT E

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

ISSUE 1 ECF80 960-2



TRIODE PEN TODE

Combined triode ond high slope r.f. pentode with separate
cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mc/s.

ECF80

(

ECF80 3198 10
(mA )

Tr iod e sect ion

I

50

40

I

I
30

I

I

I 20

.:.
I 0
, ,rf .:. .:.i.

.:.g f ~oL 0 .:>.

~ ~I. 10

I

I
I

I 0

Vg(V) - 20 - 15 -10 -5 0

ANODE CURRENT PLOTTED AGAINST CON TROL-GRID VO LTAG E FOR
TRIODE SECTIO N FOR VARIOU S VALUES OF ANODE VOLTAGE

ISSUE 1 ECF80 960-7



ECF80 T RIO DE PENTODE

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

at frequencies up to 220Mc{s.

~ - > ~ --- >·r
0 _ 0 1-lL- 1I1 ~.., I .

_ II I-~ 0
_ >0; I I

I
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_ ~ I!-L
- 0 If-I-
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~ ~- o ~ -'- l/l

N i--M t ~ ""I I I

r TT
1 I I T I

I I
I i I

I I

I
I

I I

1 !
r I

I 1

i I I
I
I
I

1 TI
1 I I

II I II
II r

(
II 0
I !!:!

II

1/

>o
o
N
II

N

>"" 1-l---'l-l-+-H H+-++ -+l-I--I---lt'-I-+-H ++-l---lI-H Hf.-++-+-1-l

1-1- cH-W---!-+-+-I--+-+-+-+t-I--+-+-:I-+-+--i~-+-'.'--ll--I-t-1l--+--+--1I--l-+--1.--J---j
1-1- .2 1-
0 1- h 
~~ : ~
~ I-- -g i---
h- 1-- ~1-
1-1- <>. 1-J-lI-~++-(w-+++LI-l-l--+-+.J-A'-l--++-U-I-l---il---I-+-jI-J-l--+--J---j

rr
iT

1/
r I

I 1/
I V

1\
'I

(

I .~

i I
\ 1

11 1
I \1

I

11
I \

\
f,

I L
I

I\.

1\

1\
\

), 1\
k I'\.

o

o
""

o
N Q o

ANOD E AN D SCREEN-GRID CURRENTS PLOTTED AGAINST AN ODE
VOLTA GE FO R PENTODE SECTION WITH CONTROL-GRID VOLTAG E

AS PARAMETER
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TRIODE PENTODE

Combined triode ond high slope r.i. pentode with seporate
cothodes. Primarily intended for use as a frequency changer
at frequencies up to 220McJs.

ECF80

(

'a 1 0 EeF 80 3029 9c 191
(M',) 192 9m(. ff) ( ~AJ

(mAl (mAl V)
Va =V b - 2S0 V

~2 ="kn
IRk = 820 n

Rgt -IOOka

2· 0 8 4 200

15 6
'a J 150

10

9m(' '')

, , 0 4 I 2 10 0

9c

Q. 5 2 I 50

I 92

19 1

0 0 0 0

I 2 3 4 5 vcs c (Vr.m.s.)

PERFORMANCE CURVES FOR USE AS FREQUENCY CHANGER W ITH
Rk=820n
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ECF80 TRIODE PENTODE

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

at frequencies up to 220Mc!s.

r- G
ao I >0
M

I

0
0
M

I 0

'"-1 ..... -19 , '1(S '1 N

<..... f,.; ,
'" 0/ ,

r,;;:r

01 9 ,
I 01'J"

~' 0
~/>..... 0

" N
0 'J

0
:;;

~'CD :;:
U- '"U .. t-r-1c>,w '0

0

~ 'f
01/, 0

'"W "'f

'10"'8
'1

0
0

~
,

'!' 0
/I '"
~

a

0'< 0 a a ~ a
"

M NH.s
ANODE CURRENT PLOTTED AGAINST ANODE VOLTA GE FOR TRIODE

SECTION WITH CONTROL- GRID VOLTAGE AS PARAMETER

(
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TRI ODE H EPTODE

Triode heptode intended for use as a frequency changer
ar combined r. f. and a.f. amplifier in equipment operating
directly from a 6V, 12V or 24V battery. on or off charge.

HEATER

CAPACITANCES

Cah-ra t

Cah- gt

Cah- g3+ gt

Cgl- at
CgI- gt
CgI- g3+gt

Heptode sectio n

Cin(gl )
Cln(g3)
cout

Ca- g l

CgI- g3

Triode secti on

( in

Cout

Ca- g

ECH83

6.3 V
300 mA

200 mpF
< 90 mpF

< 350 mpF
< 60 mpF

< 170 mpF
< 450 mpF

4.8 pF
6.0 pF
7.9 pF

< 12 mpF
< 300 mpF

2.6 pF
2.1 pF
1.0 pF

O PERATING CONDITIONS OF H EPTODE SECT IO N
AS R. F. AMPLI FIER

Va = VlJ 6.3 12.6 25 V

Vg2+g3+g-l 6.3 12.6 25 V

*Vgl(Il) 0 0 0 V
VgI t t t
Rgi 1.0 1.0 1.0 M11

la 0.11 0.4 1.25 mA

Ig2+g3+g-l 80 250 850 !J.A
gm 0.35 0.75 1.5 mA/V

ra 600 850 200 k11

Req 8.5 6.5 5.0 k11
VgI (for 100 : 1 redu cti o n

in gm) - 2.0 - 2.8 -4.4 V

*Vgl(lll = Voltage at eart hy en d of gri d lea k.
t O btai ned by gri d current biasing.

SEPTE MBER 1960 (1) Page 01



ECF80 TRIODE PENTODE

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

at frequencies up to 220Mc!s.

ECF80 3218 I a grn
(rnA) (rnA/V)

Tr ic d e sec t ion

Va=IOOV

30 6

I

25 5

9m Ia

20 4

15 3

10 2

5 1

0 0

VglV) 14 12 -10 8 6 4 2 0

AN ODE CURRENT AND MUTUAL CONDUCTANCE PLOnED AGAINST
CONTROL-GRID VOLTAGE FOR TRIODE SECTION

V. =100V

(
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TRI ODE HEPTODE ECH83

(

92 .g4
93
91

k ,g5,s h h

SE PTEMBER 1960 (1)

h

93

a t

B9A Base

A ll dimens ions in m m

x
a
E )(
lfl a
o E
l() u:

L U
Pa ge 03



ECF80 TRIODE PENTO DE

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

at frequencies up to 220Mc!s.

'. I. EeF 80 3028 "(1.10) I" ' m(ctt) I"
inA) (mA/V) (~')

Va - Vb= 2S0 V
R92 = 68 kn
Rk-On
Rg1""IOOkn

'·0 8 4 40 0

,-s 6 3 30 0

I .

9m(ctf)

'.
'·0 4 2 200

9'

0 ·. 2 I 10 0

~,

'
92

0 0 0 0

0 2 4 Yosc(Vr.m.s)

PERFORMANCE CURVES FOR USE AS FREQUENCY CHANGER WITH
Rk= On

(
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TRIODE HEPTODE ECH83

(

Ca ECH83 7518 I
( Mil) (Jj.A)

Heptode secti on gm
(Jj.A/ V)

I I I I I I I I I Req

Va = 6 '3V
(kil)

Vg2• 93.94 =6·3V

~J
~~ ~

10 1000

",0

J
1\ J)

~\1l
~ I IJ, sr

'P \ 1
,0;

~
'/ (;j/

1\ 1\ II ",&!
1· 0 100

1/ /I

II VI \
I) \

I J/ \
~

I I ~
0 ·1 10

I
I I "I ~

/ l
0 '01

,,~ 1·0

Vg l (V) -3 - 2 - I a

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE,
ANODE IMPEDANCE AND EQUIVA LENT NOISE RESISTANCE PLOTTED

AGAINST CONTROL-GRID VO LTAGE FOR HEPTODE SECTION
Va = Vg2+g3+g4 = 6.3V

Page Cl'4fS11 -----------
SEPTEMBER 1960 (1)



ECH83 TRIO DE H E~TODE

A S A.M. FREQ U EN CY CHANGER

*Vg1(b) = Voltage at eart hy end of grid leak.
[ Obtaln ed by grid cur re nt biasing wit h Rg1 = 1.0MQ.

T riod e section

v« = Vb
Vg

la
gm
Igt+g 3

Rgt+g3

Vgt+g 3(r .m .s. )

OPERATING CONDIT IONS
(m u lt ipl icati ve mixe r)

H eptode section

Va = Vb
Vg2+g4

*Vg1(b)
Vg1
Rg 1

'a
Ig2+g4

Ig3+gt
Vo sc(r .m .s .)
Rg3+gt
gc
r a

6.3
6.3
o
t
1.0

18
0.1

28
0.9

47
50

3.75

12.6
12.6
o
t
1.0

100
0.35

32
1.2

47
160

3.8

25
25
o
t
1.0

460
1.25

54
2.0

47
390

1.1

12.6
o

750
1.4

42
47

1.7

V
V
V

MQ
IJ.A
mA
IJ.A

V
kQ

IJ.AjV
MQ

V
V

IJ.A
mAjV

IJ.A
kQ

V

(

OPERATING CONDITIONS OF TRIOD E SECTI ON
A S A. F. AMPLI FI ER

Vb
Ra
Rg

R g l (of follow ing valve)
Vout/Vin
Vout
D tot

LIMIT I NG VALU ES

H e ptode section

Va max.
Vg 2 +g4 max.
Ik max.
R gl - k max.
Rg3- k max.

Triode section
v; max.
h, max.

12.6 V (150 kQ
10 MQ
10 MQ

8.0
1.8 V
5.0 %

30 V
30 V

5.0 mA
3.0 MQ

50 kQ

30 V
3.0 mA

SEPT EM BER 1960 (1) Pa ge 02
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TRIODE HEPTODE ECH83

Ca ECH83 7 5 20 I
( MOl (J.L AJ

Hept o de section 9 m
I I I I I I I ( jJ.AIVJ

Va =25V
Req

V92.93.94 =25V Vo,~~
(k DJ

~~ IIVII
III/1/

10 10 0 0

",0
'5l
"p
~ I'

I <1'1i\ ~ j, roi;
~ I' j, ~

r;...,tr/

~ ~
1·0 1\ 100

rJ 1/
Iii 1/

//
~I II \

III/ I v \ ~
1/1/ ~

0 ·1 10

II

"Lilli

"V V
" II0 ·01 1'0

V 9 ' (V ) -6 -4 - 2 -0

ANOD E AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE,
ANODE IMPEDANCE AND EQUIVALE NT NOI SE RESISTANCE PLOTTED

AGAIN ST CONTROL-G RID VOLTAGE FOR HEPTODE SECTION
Va = Vg2+s3+s4 = 25V

SEPTE MBER 1960 (1) Page C3
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TRIODE H EPTODE ECH83

(

r o I
9 2

_
94 ECH83

1522 1 0
(M Ol (pAl ().LA)

ge
Vo , Vg 2' 94 ' 6 '3V

I
g3

_
9 t

CJ;.AN l (PA)
Rg1, IMO

Rg 3 _gt ' 4 7k O

8 160
I

g3_ 9t 80

6 120 60

,
I g2_ 94

ro

4 8 0 40

ge

2 4 0 20

10

0 0 0

0 I 2 Vose (rm.s} V)

PERFORMANCE CURVES FOR USE AS A FREQUENCY CHANGER
v« = V. 2+.4 = 6.3V

SEPTEMBER 1960 (1) Page CS



ECH83 T RIODE H EPT O D E

ra ECH83 752 1 I
( Mil ) (,l.LA)

Heptod e sect ion 9m
I I I I I (,l.LAN)

Va =12·6 V /"
Req

~Q (kil)
V92.93.94 =12·6V

'" ~1\1\ II ",C>

10 1000

;, ;t'T, 1/,'I' II /, t;
~J-

I
,

II IJ1/'YC»;
~

II 1/11K
~~9.

1/
II I II r\1· 0 100

\
II II

,
\

II 1/ II , I'

1/ / ,
II

I II i\
0 ·1 10

Ii ~

IJ '"II r-..

I II~

0·01 v /11 1,0

V
91(V

) - 3 -2 -I 0

ANODE AN D SCREEN-GRID CURRENTS. MUTUA L CO NDUCTANCE.
AN O DE IMPEDA NCE AN D EQUIVALENT NO ISE RESISTANCE PLOTTED

AGAINST CONTRO L-GRID VO LTAGE FOR HEPTO DE SECTIO N
Va = Vg 2+g 3+ g4 = 12.6\1

(

(

SEPTEMBE R 1960 (1) Page C2



TRIODE HEPTODE ECH83

19 2+94 10 ECH8 3
752 4 I g3+9t re

(jJA) ( jJ.A ) (MO)
(rn A)

9c
()JAN) Va=Vg2 +94 =25V

R91;I MO

R93. 9 t · 4 7k O

1·6 8 0 0 8 0 2·0

I93'9t

192 ' 94
1·51·2 600 6 0

I

ro

0 ·8 4 0 0 10 4 0 1'0

1-1-

9c

0'4 20 0 20 0· 5

0 0 0 0

0 1 2 Vosc::(r.m. s.)'V)

PERFORMANCE CURVES FO R USE AS A FREQUENCY CHANGER

Va = Vg2+g4 = 25V

SEPTE MBER 1960 (I) Page C7



ECH83 TR IODE HEPTODE

ECH8 3 75 19 I O
(mA)

Tr io de section
3·5

3·0

~ 2·5
({}L

~~ fJ

2·0

1·5

~

~!f:!ItI
1·0

'"01
0 ·5

0

Vg(V) -2,0 -1 -5 -1 ,0 -0,5 0

ANODE CURR ENT PLOTTED AGAINST GRID VOL TAG E W ITH ANODE
VO LTAGE AS PARAM ETER. TRIODE SECTION

(

(
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TRIODE HEPTODE
Triode heptode intended for use as a noise cancelled
synchronising pulseseparator and time baseoscillator.

ECH84

HEATER

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

Vb 6.3 V

h. 300 rnA

CAPACITANCES

Call- at. < 250 mpF

Cah- g l < 90 mpF

Cgl- al < 80 mpF

Cgl -gl < 100 mpF

Cg3- a l < 130 mpF

H eptode sect ion
Ca-g l < 9.0 mpF

T riode section
( 111 3.0 pF

ca- g 1.1 pF

CHARACTERISTICS ~

H eptode section
Va 135 V

Vg3 ° V

Vg2<g4 14 V

Vgl ° V

la 1.7 rnA

Ig2+g4 900 llA

gm 2.2 mA/V

Vg3 (Ia= 2011A) -2.0 V

Vgl (Ia = 2011A) -1.9 V

-Vg3 max. (lg1 = + 0. 311A) 1.3 V
-Vg1 max . (lg3 = + 0.311A) 1.3 V

T r iode sec t ion

Va 50 V
Vg ° V

In 3.0 rnA

gm 3.7 mA/V

II 50

la (Va=200V, Vg=-11V) < 100 llA

-Vg max. (Ig = + 0.311A) 1.3 V

NOVEM BER 1963 Pal . 01



ECH83 TRIODE HEPTODE

l a 193•9t ECH8 3
7523 192'94 ra

(.>lA) ().LA) ().LA ) ( Ma )

9c Va ::Vg2 +94 ; 12·6 V
().LAN)

R91,IMn

R93'9 t ' 4 7k n

200 80 4 0 0 8
193 '9t

192 • 94

150 60 300 6

9 c

ra

100 40 20 0 4

la

50 20 10 0 2

0 0 0 0

0 1 2 Vosc (r.m.si V)

PERFORMANCE CURVES FOR USE AS A FREQUENCY CHANGER
v« = Vg2+g4 = 12.6V

(

(
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TRIODE HEPTODE ECH84

(

84204 I ECH64 r,
(mA)

Heptode saction

I

Va = 135V

Vg 3= r::N

8- 0

I

II
6-0

I

I 4-0

I

I
I Vg2 + g4 =60V

I I

I
30V I 2 -0

/
/ / 1 I

/
1 4 V 17~

1 /
/

/
.... ./ /

I - - /_.....- -- a

Vg, (V) - 6 -4 - 2 0

ANODE CURRENT PLOTTED A GAIN ST CONTROL-GRID VO LTAGE WITH
SCREEN-GRID VO LTAGE AS PARAMETER
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ECH84 TRIODE HEPTODE

DESIGN CENTRE RATINGS

Heptode sect ion

Vatu) max. 550 V
Va max. 250 V
pa max. 1.7 W
V.2+g4111) max. 550 Y
Vg2+g,! max. 250 Y
Vg2+g4 min. 10 Y
Pg2t g4 max. 800 mW

-vgllpk) max. 150 V
- Vg:llpk) max. 150 V

Ik max. 12.5 mA (
Rgl- k max. 3.0 MO
Rg~_ k max. 3.0 MO
VII_I<max. 100 V

Triode section
Valli) max. 550 Y
v, max. 250 Y
pa max. 1.3 W

- Vglpk) max. 200 V
Ik max. 10 mA
Rg-.k max. 3.0 Mf.l

r

(

ah at h
h

g2,g4 x
"o

g2 .g4 E o
g3 - to E
gl - gl at a 10

\0 ,:..

l
<0

g3 gt

k,g5 ,Sh h

B9A Base

1\11 dimensions in mm
ro§]

I@INOVEMBER 1963 P",. D1



ECH84

(

TRIODE HEPTODE

EC H 8 4
813 8 6

I I T

Heptode Sec ti on

I I

Va =13 5 V
Vg1= OV

V Vg2+g4 ~60V

1/

~ _ / r-

7

I

rJ

7

II 30VP
I

/
1

-I 'I

7 7

-I ....F- F'"" 14 V

II

II tt I

I
1/

I

/

9

8

7

6

5

4

3

2

o
Vg3 (V ) - 8 - 6 - 4 - 2 o +2 + 4

AN O DE CU RRENT PLOTTED AGAIN ST CO NTROL-GRID (g3) VO LTA GE.
HEPTODE SECTIO N
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ECH84 T RIODE HEPTODE

B425 ECH 8 4 192 + g 4

(mA )

Hcptooe section

Va = 13 5V

Vg 3= OV 5 '0

4'0

3' 0

2 ·0
Vg2 +g 4 - ' 60V

)' 0
30V

14 V 't-

~

LA'
0

Vg1 (V) - 6 - 4 - 2 0

SCREEN·GRID CURRENT PLOTTED AGAI NST CONTROL-GRID VOLTAGE
W ITH SCREEN-GRID VOLTAGE AS PARAMETER

(

(
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TRIODE HEPTODE C 84

(

(

(
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ECL80Combined triode and output pentode primarily designed for use
in television receivers with the triodeas a frame blocking oscil
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator.A.F. voltage amplifier or in multivibrator circuits and
the operat ionofthe pentode as an audio output valve or a synchronising pulse separator.

T RIODE PENTODE

(

HEATER
Suitab le for ser ies or para llel operat ion. a.c. o r d.c
~ U V
Ih 300 rnA

CAPACITANCES

(

Cgt_ ap

Cat_ap

Cgt _ gl

Cat _ gl

Ch_k

Pentode Section

Cln

Cout
Ca_gl

Cgl_h

Triode Section

Cgt_ k

Cat_ k

Cat_st

Cgt _ h

< 0.12 pF
< 1.2 pF
< 0.2 pF
< 0.2 pF

3.7 pF+--

4 .5 pF
5.0 pF

< 0.2 pF
< 0.25 pF

2.0 pF
0.3 pF
0.9 pF

< 0.05 pF

r

CH A RACT ERISTI CS
Pentode Section

Va
V..
V.,
I.
I..
Vg 1

gm
ra

flg L ..

T r io de Section

Vat
lat
Vgt

gm
r.
!J.

170 200 V
170 200 V

0 0 V
15 17.5 rnA

2.8 3.3 rnA
- 6.7 - 8.0 V

3.2 3.3 mA/V
150 150 k fl

14 14

100 V
4.0 mA

- 2.3 V
1.4 mA/V

12.5 k fl
17.5

ISSUE 2 ECLBO 556 -1



EC 84 TRIODE HEPTODE

(

(

20
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30
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40
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S 24 69ECH 84

Tr io de SQC tion ...
YO=50Y

V I.l

I

r::I
1.-1 I

I"
1\

gm1\

o

17
r 0

17 ,...,

17

I I

II Yg

I
tr

"'"
I

I

2·0

3·0

o
o

1·0

Vg
(V)

gm

mA/
V

r o
( k (l)

4 '0

AM PLIFICATIO N FACTO R, MUTUA L CON DUCTANCE, A NOD E IMPEDANCE
AN D CONTRO L·GRID VOLTAGE PLOTTED AGAIN ST AN ODE CURRENT.

v, = SOV. TRIODE SECTION
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ECL80TRiODE PENTODE
Combined triode andoutput pentode primarily designed for use
in televi sion receivers with the triode as a frame blocking oscil
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibratorcircuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

(

T RI O D E SECTI ON AS A.F. V OLTAGE AMPLIFIER

O p e r a t ing Conditions

Vb Ra lat - Vgl Vout Vout* Dtot* Rg1t
(V) (k il) (mA) (V) IT;; (V,. m.s.) (% ) (k il)

170 47 1.8 3.5 9.5 22 8.7 150
170 400 1.0 3.5 10.5 24 7.6 330
170 220 0.5 3.5 11 24.5 6.5 680

200 47 2.2 4.2 9.5 27 9.0 150
200 100 1.2 4.2 10.5 29 8.0 330

( 200 220 0.6 4.2 11 30 6.5 680

" Output vo lt age and dist o rti on at t he st art of pos itive grid current . At
lower o utput vo ltages t he dist o rti on is ap prox imat e ly proportional t o
the voltage .

t Grid resist or of t he followi ng valve .

LIMITING V ALUES

(

Pe nto d e Sect io n

Vatb) max.
V" pk) max .
Va max.
pa max.
Vg. (bj ma v.

Vg• max.
pg. max.
Ik max.
iktPk) max .
VOl max. (lg1 = + 0.3[LA)
Rgt_k max. (lk= 12 rnA) (fram e output valve)
RgL k max. (lk= 20 rnA) (audio output valve)
Rh _ k max.
Vh _ k max.

550
1.2

400
3.5

550
250

1.2
25

350
-1.3

2.2
1.0

20
150

V
kV
V

W
V
V

W+
mA
mA +-

V
Mrl
M rl
krl

V

• Max. pulse duration 10% of o ne cycle, with a maximum of 2 m sees.

(

ISSUE 2 ECL80 556-3
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TRIODE PENTODE
Combined triode and output pentode primarily designed for use
in television receivers with the triode as a frame blocking oscil

lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscil/ator, A.F. voltage amplifier or in multivibrator ci rcuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

ECL80

PENTODE SECTION AS FRAME OUTPUT VALVE

Typical Data

Va
Vg •

Vga

Vg1
1'( 0 )

Ig. (o )

170
170

o
- 9.0

8.5
1.6

200
200

o
- 10.6

10
1.9

V
V
V
V

mA
mA

Circuit Design
To allow for valve spread and det e r io rat io n duri ng life the
fr ame output circu it should be de sig ned aro und the fo llowing (
values of :-

v, 50 60 V
Vg• 170 200 V
la 26 31 mA

PEN T O D E SECTION AS SYNCHRON ISING PULSE SEPARATO R

Typica l Data

Va
Vg •

Vg3

Vg, (Ia = 100iLA)
la (Vg1 = 0)

20
15
o

- 1.4
2.0

V
V
V
V

mA

PEN T O DE SECTIO N A S A U D I O OUT PUT VALV E
(

Operating Conditions

Va
Vg •

V g3
Vg,
Ra
laID)

Ig. (o )

V ln (r. m .s . , (Pout=50 mW)
V l n n-.m .sj (Otot= 10% )
Pout (Otot= 10%)
V in (r .m.s., (up to ,/=50%)
Pout (r .m .s . ) (up to ,/= 50% )
Otot (r.m .s .) (up to ,/= 50% )

170
170

o
-6.7
11
15

2.8
0.7
3.5
1.0
4.1
1.27

12

200
200

o
- 8.0
11
17.5

3.3
0.7
4.0
1.4
4.7
1.75

12

V
V
V
V

k D
mA
mA

V
V

W
V

W
%

ISSUE 2 ECL80 556·1



ECl80TR IODE PENTODE
Combined triodeand output pentode primarily designed for use
in television receivers with the triode as a frame blocking oscil
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation ofthe pentode as an audiooutput valve or a synchronising pulse separator.

(

(

Q. > - >
"t 0 N

I - I
1-

:> > :> I ~:> 0:> N '-i" -D tD >
I I I I I

:>
0

" 0
:i' ltl

l"l

0
I ltl

C'IIc:
0.;:; »

oli! f- l"l 0 I

tD"' f- . ,I' I I
...Jill t: -D

00'0 f-- • INwS f-.c0l
I

0
c: f- > > N
III
0-

;

& I -- 1£
>
0 . -.\ 1

- " ,,- ' , I

a. .."> I11> q<>
I 0I

0I

r-
I

I

C I 0....
I ltl

('II
01 -....

1'-..
I

0

~A) 4 0 30 20 10 0

ECL80 1057-5

ANODE CU RRENT AND SCREEN-GRID CURRENT OF PENTODE SECTION PLOTT ED
AGAIN ST A NO DE VO LTA GE, FOR SCREEN-GRID VO LTA GE O F 170 V
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T RIODE PENTODE
Combined triode ond output pentode primarily designed for use
in televisionreceiverswith the triodeas a frame blocking oscil

lator and the pentode as a frame output valve. Other applications include the use of the
triodeas a line blocking oscillator, A.F.voltage amplifier or in multivibrator circuits and
the operationo(the pentode as an audiooutput valve or a synchronising pulse separator.

ECL80

LIMITING VALUES

Tri ode Se ct io n

• Max pulse d urat ion 10% of o ne cycle, with max imu m of 2 m sees.

Vatlb) max.
Vat max.
pat max .
Ik max .
iklPk) max.
Vgt max . (lgt= +0.3 [lA )
Rgt_k max.
Rh_k max.
Vh_k max.

550
200

1.0
8

200
-1 .3

3
20

150

V
V

W
rnA +
rnA

V
M O
k O

V
(

When th e t r iode section is used in am plifier circ uits . w here th e inp ut
vo lt age. fora n ou t put of 50 mW is less th an 50 mY, no special precaut ion s
need be taken agai nst micropho nic effects .



ECL80T RIO DE PENTODE
Combined triode and output pentode primarilydesigned for use
in television receivers with the triode as a frame blocking osci/
lotor and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

~
1046 ECLBO

-.S PENTODE SECTION
tI

I-<

Vh=6'3V
I

0
0-

~

0
l'

0
'4:) ~

0

0 R!£~
ll) II

~ :a
~o;

0 III r+t ~
"f

~~ [ tt
rt

0
(Y)

~

~ ~
0 R

"-
~')N

Q ~

~
0

Ygl(V) -30 -20 - 10 0

ANODE CURRENT OF PENTODE SECTION PLOTTED AGAINST CONTROL
GRID VOLTAGE, FOR ANODE AND SCREEN-GRID VO LTAGES BETWEEN

SOV AND 300V
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T RIODE PENTODE
Combined triode and output pentodedesigned primorily for use
in television receiverswith the triode as a frame blockingosci/

lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator. A.F. voltage amplifieror in multivib,ator circuits and
the operationof the pentode as an audiooutput valve or a synchronising pulse separator.

ECL80

,... 0
'l 00 III

i-L > e;:
I 0 ~

R > ~ ~~
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t- OZ
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I
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(

(

ANODE CU RRENT AND SCREEN-GRID CURRENT OF PENTODE SECTION

PLOTTED AGAINST AN ODE VOLTAGE, FOR SCREEN-GRID VOLTAG E
OF 200V
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ECl80T RI ODE PENTODE
Combined triode and output pentode primarifydesigned foruse
in television receivers with the triode as a frame blocking osci/
lator and the pentode as a frame output valve. Other applications include the use ofthe
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation ofthe pentode as an audiooutput valve or a synchronising pulse separator.

(

490 ECL80 Q
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TR IODE PEN T O DE
Combined triodeandoutput pentode primarilydesigned foruse
in televisionreceivers with the triodeas a frame blocking oscil

lator and the pentode as a frame output valve. Otherapplications include the use ofthe
triodeas a line blocking oscillator.A.F. voltage amplifieror in multivibrator circuits and
the operation orthe pentodeas an audio output valve or a synchronising pulse separator.

ECL80
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ECL80Combined triode and output pentodeprimarily designed for use
in television receiverswith the triode as a (rame blacking oscil
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator. A.F.voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audiooutput valve or a synchronising pulse separator.

TRIODE PENTO DE

(
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TRIODE PENTODEECl80 Combined triode and output pentodeprimarily designed for use
in television receivers with the triodeas a frame blocking oScil

lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator. A.F. voltage amplifier or in multivibrator circuits and
the operationof the pentodeas an audio output valve or a synchronising pulse separator.

494 1I ECL80 I

Pentod e Section JI I I

J31<{

Vh =6 '3V ' I ~
0
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R;I

~

II
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~
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SCREEN-GRI D CURRENT OF PENTODE SECTION PLOTTED AGAINST

CONTROL-GRI D VOLTAGE . FOR AN ODE AND SCREEN-GRID VO LTAGES
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T RIODE PENTODE ECL80
Combined triode and output pentode primarily designed for use
in television receiverswith the triode as a frame blocking oscil-
lator and the pentade as a frame output valve. Other applications include the use of the
triode as a line blocking oscillotor, A.F. voltage amplifier or in mult ivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

o
N <t

9",

III

o

00

1044 ECL80

PENTODE SECTION

v« = 200V
Vg2- 200V

Vh = 6- 3V

gm

1Q

o
III

o
t'l

o
'"

o

o
-25 VOl(V) -20 -15 -10 - 5 o

AN O D ECURRENT, MUTUAL CON DUCTANCE AN D INTERNAL RESISTANCE
OF PENTODE SECTIO N PLOTTED A GAINST CONTROL-GRID VOLTAG E,

FOR SCRE EN-GRID VOLTAGE OF 200V
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TRIODE PENTODE
Combined triode and output pentode primarily designed for use
in television receivers with the t riode as a frame blocking oscil

lator and the pentode as a frame output valve. Other applications include the use of the
tr iode as a line b locking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

ECL80

E--e-LBO 492 >'Pentode Section :i

~
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E E..........

Yo = 170Y E 0
L- a>

Yg2=170Y -o 0
-o

Yh = 6'3Y
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~
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I a
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0
("\/ 0

C\i

I
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I
IJ'l 0'0 - -I

I
!

0 0 01
Yo,ly ) -/5 -/0 -5 0

(

(

ANODE CURR ENT, MUTUAL CO NDUCTANCE AND INTERNA L RESIS
TANCE OF PENTODE SECTION PLOTTED AGAINST CONTROL-GRID

V OLTA GE FOR SCREEN-GRID VO LTAGE O F 170V
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TRIODE PENTODE ECL80
Combined triode and output pentode primarily designedfor use
in television receivers with the triode as a frame blockingoscil-
lator and the pentodeas a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifieror in multivibrator circuits and
the operationof the pentode as an audiooutput valve or a synchronising pulse separator.
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ECL80 TRIODE PENTODE
Combined triode ond output pentode primorily designed for use
in television receivers with the triode as a frame blocking oscil

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

( the operation of the pentode as an audio output valve or a synchronising pulse separator.
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ECl80 TRI ODE PEN T O DE
Combined triode and output pentode primarily designed for use
in television receivers with the triode as a frame blocking oscii

latar and the pentode as a frame output valve. Other applications include the use ofthe
triode as a line blacking oscillator, A.F. voltage amplifier or in mult/vibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.
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TRIODE PENTODE

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

HEATER

MOUNTING POS ITION

CAPAC ITANCES

Cap_a t

Ca p _ gt

Cg1P_ nt

CglP_ gl

Pentode section
Ca_

fH

Cl n

Cou t

Cg1_ b

T r iode section

CHARACT ERISTICS

EelS2

6.3 V

780 rnA

Any

< 0.25 pF
< 0.02 pF
< 0.02 pF
< 0.025 pF

< 0.3 pF
9.3 pF
8.0 pF

< 0.3 pF

4.2 pF
2.7 pF
4.3 pF

< 0.1 pF

Pe nt od e section

V.
Vg O

I.
Ig O

Vg 1

gm
r.
/.l g l_g 2

T riode section

V.
I.
Vg

gm
ra

200
200
35

7.0
- 16

6.4
20
9.5

250
250

28
5.7

-22.5
5.0

25
9.5

100
3.5
o
2.5

28
70

V
V

rnA
mA

V
mA/V

kQ

V
mA

V
mA jV

kQ
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TRIODE PENTODE Eel82Combined triode and output' pentode .with se/iarate
~athodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output valve.

(

TRIODE SECTION AS A.F. VOLTAGE AMPLIFIER

VI> R" I" Rk Rg Z suurce Yout D iu/ R ':,g,

(V) (kil) (mA) (kil) (MD) (kO) ~ ('10) (kil)

250 c:1,OO 1.05 1.5 3.3 0 48 0.8 330
,'200 100 0.85 1.5 3.3 0 47 1.0 330
150 100 0.6 1.8 3.3 0 45 1.9 330
100 100 0.38 1.8 3.3 0 41 6.0 330

250 100 1.05 1.5 3.3 220 44 0.75 330
200 100 0.85 1.5 3.3 220 43 0.85 330
150 100 0.6 1.8 3.3 220 41 1.05 330
100 100 0.38 1.8 3.3 220 34 3.6 330

250 220 0.63 2.2 3.3 0 55.5 0.75 680
200 220 0.52 2.2 3.3 0 54.5 1.0 680
150 220 0.36 2.7 3.3 0 52 1.85 680
100 220 0.23 2.7 3.3 0 47 4.25 680

250 220 0.63 2.2 3.3 220 51.5 0.7 680
200 220 0.52 2.2 3.3 220 50 0.5 680
150 220 0.36 2.7 3.3 220 47 1.0 680
100 220 0.23 2.7 3.3 220 38 3.75 680

250 100 1.4 0 22 0 50 0.5 330
200 100 1.05 0 22 0 48.5 0.7 330
150 100 0.7 0 22 0 46 1.55 330
100 100 0.37 0 22 0 44 8.0 330

250 100 1.4 0 22 220 46 2.2 330
200 100 1.05 0 22 220 44 2.1 330
150 100 0.7 0 22 220 42.5 1.6 330
100 100 0.37 0 22 220 37 5.9 330

250 220 0.78 0 22 0 58 0.5 680
200 220 0.59 0 22 0 56 0.8 680
150 220 0.4 0 22 0 53 1.7 680
100 220 0.21 0 22 0 46 5.6 680

250 220 0.78 0 22 220 52.5 2.2 680
200 220 0.59 0 22 220 51 2.0 680
150 220 0.4 0 22 220 48.5 1.4 680
100 220 0.21 0 22 220 42 3.1 680

" Grid resistor of follow ing valve

V
V

uu t
measured with an input voltage of 100mV

tn

D l u t measured for Vuu t ~ 10V

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

I~IISSUE 1 ECL82 357-3



ECL82 T RIO DE PENTO DE

Combined triode and output pentode with separate
cathodes intended for use as a combined a.r. amplifier

and output valve or frame oscillator and output vo/ve.

PENTODE SECTION AS FRAME OUTPUT VA LVE

Circuit design

To allow for valve spread and de t erioration du ring life the frame
o ut put circuit should be design ed around the fo llow ing va lues

v, 50 V
Vg 2 170 V
ia lP k ) 85 mA
For an average new valve th e following figures will apply
v, 50 V
Vg 2 170 V
ialP k ) 135 mA
Vg j adjusted so th at Ig j = +0 . 31~A

PENTODE S ECTION AS AUDIO OUTPUT VALV E (
Single valve class 'A'

Va 200 250 V
Vg 2l b ) 200 250 V

*Rg , 0 2.2 kQ
la lO) 35 28 mA
Ig 2( o ) 7.0 5.5 mA
Ig 2 (max . sig.) 16 10.5 mA
Vg1 - 16 -22.5 V
Rk 390 680 n
Vlnp·.IIl .s.) (Pout = 50m W ) 600 780 mV
Ra 5.6 9.0 kQ
V1ll (r .m .s. ) 6.6 9.5 V

tPout 3.5 3.4 W
D l u t 10 10 %

Two valves in class 'A B' push-pull (
Va 200 250 V
Vg 2(b ) 200 250 V

** Rg 2 0 2.7 kfl
la(o) 2 x35 2 X 21.5 mA
I, (max. s ig.) 2 x 39.5 2 x27.5 mA
Ig 2lo ) 2 x 7.0 2 x4.2 mA
Ig 2 (max . s ig.) 2 x 16.5 2 x 9.2 mA

ttR k 190 390 n
V iIl (gl_ g l} r .lll . s . 25 38 V
Ra_, 6.0 10 kQ
Pout 9.8 9.0 W
Dl ul 4.0 5.0 (1'0

*Undeco upled screen-gr id resi st or.

t Pullt and Dl ul are mea su red at fixed bias and therefore represent the
power o ut put available d UI ing the reproduction of speech and
mu sic.

(
'"*Co mmo n scre en-g r id re sisto r undecoupled .

ttComm on cat hode bias resisto r .

IrgtalISSUE 1 ECL82 357-2
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TRI O D E PEN T ODE

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

ap at
h

91 92
92
9 '

h

kt B9A Bose

ECL82

rr
2

.

2mtima x

I I

>< ><

" "E E
E E
E E
'!' lJ'l

L~_~
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ECL82 TRIODE PENTODE

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

and output valve or frame oscillator and output valve.

LIMITING VALUES
Pentode section

Va(b) max.
Va max.

t fValPk ) max.
+-ValPkl max.

pa max. (frame outpu t)
pa max. (audio app licat ions)
Vg 2( b ) max.
Vg 2 max,
pgZmax.
Pg2 max. (speec h and music)
Ik max.
Rg1_k max. (fixed bias)
Rg1_k max. (cathode bias)
Vh_ k max.
Rh _ k max.

Trio d e section
Va(b) max.
v, max.

t + Va(pk) max.
Pa max.
Ik max.

* ik (p k ) max .
Rg_k max. (fixed bias)
Rg_k max. (cathode bias)
Rg_k max. (grid cur rent biasing)
Zg_k max. (f = 50c/s)
Vh_ k max.
Rh_ k max.

550
300

2.5
500

5.0
7.0

550
300

1.8
3.2

50
1.0
2.0

100
20

550
300
600

1.0
15

200
1.0
3.0

22
500
100
20

V
V

kV
V

W
W
V
V

W
W

mA
Mn
Mn

V
kn

V
V
V

W
mA
mA
Mn
Mn
Mn
kn

V
kn

(

*Maximum pulse durat ion 200I-'S
tMa xim um pulse duration 4% of one cycle wit h a maxim um of 800ilS (

ISSUE 1 ECL82 357-4



T RIODE PENTODE

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

CL82
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Eel82 T RIODE PENTODE

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

and output valve or frame oscillator and output valve.
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TRIODE PENTODE

Combined t riode and output pentode with separate
cathodes int ended (or use os a combined a.(. amplifier
and output valve or (ram e oscillator and output valve.

EeL82

(

' a 3 406 ECL62 I 9m
(kO)

I
(rnA) (rnA/Vi

~ntodQ: section 1a fI
Va = V92 c 250 V

'a

100 250 25

60 jJ 9m ~
200 20

I
I

I
I

~ 150 15

- ' \
- - -

_. 1\ . .- - .- -- - -
I

. ,

40 100 10

1 92

I I 50 5

I

----i0 I 0 0

v" \1')
30 20 10 0

~

ANODE AND SCREEN-GRID CURRENTS, MUTU A L CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAIN ST CONTROL-GRID VO LTAGE.

Va = Vg 2 = 250V
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ECL82 TR IODE PENTODE

Combined triode and output pentode with separate
cathodes intended for use as a combined o.i. amplifier

and output valve or frame oscillator and output valve.

(

(

o

o

o

00

9m I ECL 82
1

3750
(mAN) (m

Perrtcde sect ion

Vo = V92 = 20 0 V
1

0

20 2

.-

9m
15 V !3

10 10

- - 1- - - - - - - -

f--
I

5 5

/
f--

I92/~

- -

- - - f-- ~ -_.- - -
V

,/ - V~

0 I- ..... 0

V91(V)
30 20 10 0

ANODE AN D SCREEN-GRID CURR ENTS AND MUTUAL CONDUCTANCE
PLOTTED AGAINST CONTROL-GRID VOL TAGE. v, = Vg 2 = 200V
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TRIODE PENTODE

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

EeL82

(

gm 2999 ECLB2 10

(mAN) I (rnA),
Tr iode section

i
j

I Va 250V
I

I

5 I 10,
I,
,
I,
,
I

4
I B
I
I

,
,
I

gm
3 6

2
!

4
I

I
I
I 1 0I

i
I

I
I

I
,

2
I
I

I
I
I

i

0 0

Vg (V) 6 4 2 0

ANODE CURRENT AND MUTUAL CONDUCTANCE PLOnED AGAINST
GRID VOLTAGE FOR TRIODE SECTION. v, = 250V
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Eel82 T RIODE PENTO D E

Combined triode and output pentode with separa te
cothodes intended for use as a combined 0.(. amplifier

and output valve or frame oscillator and output valve.
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T RIO DE PENTODE

Combined triode and output pentode with separate
cathodes intended (or use as a combined a.(. amplifter
and outpu t valve or (rame oscillator and output valve.
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TRIODE PENTODE

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

and output valve or frame oscillator and output valve.
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TRIODE PENTO DE

Combined triode and output pentode with separate
cathodes intended for use as a combined o.f. amplifier
and output valve or frame oscillator and output valve.
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Eel82 TRiODE PENTODE

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

and output valve or frame oscillator and output valve.
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TRIO DE PENTODE ECL86

Combined high - u triode and output pento de for use in audio ampl ifier c ircui ts .

HEATER -
Vh 6 .3 V

Ih 660 rnA

CAP ACITANCES

cap - gt < 6 . 0 mpF

cat - gl < 200 mpF

( cgt - gl < 20 mpF

c at - ap < 150 mpF

Pentode sect io n

cin 10 pF

ca - gl < 400 mpF

cg l - h < 240 mpF

Triode s ection

c in 2 .3 pF

cout 2 .5 pF

ca - g 1. 4 pF

cg - h < 6 . 0 mpF

CHARACTE RISTICS --
Pentode se ction

Va 250 V

Vg2 250 V

Vgl - 7.0 V

Ia 36 rnA

Ig2 6.0 rnA

gm 10 mA/V

ra 48 !ill

/-L gl - g2 21

- Vg1 max . (Ig1 = + 0 . 3 /-L A ) 1.3 V
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TRIODE PENTODE ECL86

OPERATING CONDITIONS FOR TRIODE SECTION AS RESISTANCE COUP LED -

A. F. AMPLIFIER

Cathode bias

Vb 300 250 250 200 V

Ra 220 220 220 220 krI

Ia 0 .8 0.6 0.6 0.42 rnA

Rk 1.2 1. 75 1. 75 2.6 krI

Vout 80 75 70 66

Yin

Vout (r .m.s .) 9.0 5.0 3 .2 3.2 V

(
Dtot 0.4 0.4 0.4 0 .6 %

* Rg 10 10 0.68 0.68 MQ

* Grid resistor of following valve .

At lower values of Vb, grid current bias should be used.

Grid current bias (Rg =10 MQ)

Vb Ra Rg* Ia Dtot

(V) (krI) (MQ) (rnA) (%)

300 220 10 0.8 0.4

250 220 10 0.6 0.4

250 220 0.68 0.6 0.4

200 220 0 .68 0 .42 0 .6

* Grid resistor of following valve.

LIMITING VALUES

Pentode section

Va (b) max .

Va max.

pa max .

Vg2 (b) max.

Vg2 max .

pg2 max .

Ik max.

Rg1 -k max.

Vh -k max.

Zs = 47 krI

Vout Vouttr.m.s.)

Yin (V)

80

75

70 3 .2

66 3 .2

550 V

300 V

9.0 W

550 V

300 V

1.8 W

55 rnA

0 . 5 MQ

100 V
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Triode s e ction

Va 250 V

Vg - 1. 9 V

la 1. 2 rnA

gm 1. 6 mA/V

/l 100

ra 62 k~

- Vg1 m ax . (lg1 = + 0 .3 /l A) 1. 3 V

OPERATING C ONDITIONS AS SINGL E VALVE AMP LI FIER ---
P entode sect io n

Va 250 250 V

Vg2 250 250 V

Rk 270 170 ~

la 27 37 rnA (
Ig2 8. 2 10 rnA

Ra 10 7.0 ~

P out 2. 8 4. 0 W

Yin (r . m. s.) 2 . 7 3 . 2 V

Dtot 10 10 %
Yin (r .m. s .) (Pout = 50 mW) 280 300 %

OPERATING C ONDIT IONS FOR TWO VALVES IN P USH- PULL ---
Cathode b ias

Va (b) 250 300 V

Vg2 (b) 250 300 V

Rk (pe r valve) 180 260 ~

Ra - a 8 . 2 9 . 1 ~

la (o) 2 x 32 .5 2 x 31 rnA

la (max. s ig . ) 2 x 35 .5 2 x 37 rnA

Ig2 (0 ) 2 x 5 .6 2 x 5 . 5 rnA

Ig2 (m ax. s ig.) 2 x 8 .9 2 x 10. 6 rnA

Yin (gl - g1) r . m.s . 1l. 0 16 . 8 V

Pout 10 13 . 6 W

Dtot 5 . 0 4. 0 %
Yin (r .m .s .) (P out = 50 mW) 480 520 mV

NOVEMBER 1963 P age D2



TRIODE PENTODE ECL86

50
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I(mA)

50

o

200
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I.Va= Vg2 = 300V

2. Va = Vg2 = 250V
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... ..,..
,.",. 2 I g2

(

Vgl ( V ) 15 10 5

ANODE AND SCREEN - GRID CURRENTS P LOT TED AGAINST CONTROL
GRID VOLTAGE. PENTODE SEC TION .
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Triode section

Va (b) max . 550 V

Va max. 300 V

pa max. 500 mW

Ik max . 4 .0 rnA

Rg - k max . 1.0 MI1

Vh - k max. 100 V

OPERATING NOTES

l. Microphony

Th is valve may be us ed without s pecial precautions against microphony

in equipment where the input voltage is not les s than 4 mV for an outpu t

of 50mW.

(

at h

(
k p,93,S

x x
92 o o

9t E E
~ 10

kt 9 1 tor-,
r-,

kp'93's h h Kt

B9 A Base

All dimensions in mm

lillIl
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TRIODE PENTODE ECL86
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TRIODE PENTODE ECL86
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R.F. PENTODE

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

HEATER

EF80

(

Suit ab le fo r series or paral lel op erat ion a.c . or d .c,
VII
h,

CAPACITANCES

Cl n ig l )

C1!l(g2 )

Cou l

Ca- gl

Cg2 - g \

Ca- ·k

Cgl - l1

CHARACTERISTICS

6.3
300

7.0
5.4
3.1

< 7.0
2.6

< 10
< 150

V
rnA

pF +
pF
pF+-

rnp F
pF

mpF
mp F

Vn

Vg2

Vg3

In
1. 2

V. I

gill
ra
fl.g \ -g2

Req

rgl (f = 50Mc/s)

Vg l max. (lg 1 = + 0.3f1.A)

LIM ITING VALUES

170 V
170 V

0 V
10 rnA

2.5 rnA
-2.0 V

7.4 mA N
400 kfl

50
1.0 kfl

10 kn

-1. 3 V

Valb) max.
Va max.
pa max.
Vg 2ib ) max.
Vg 2 max.
P g2 max.
h, max.
R g l - k max.
VII - k max .
RII- k max.

JAN U A RY 1960 (1)

550
300

2.5
550
300
700
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500
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V
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W
V
V

mW
mA
kfl

V
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R.F. PENTODE EF80
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R.F. PENTODE EF80
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R.E PENTODE EF80
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R.F. PENTODE EF80
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VARIABLE-M U R.F. PENTODE

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

EF85

HEAT ER
Suitable for series o r paralle l operation . a.c. o r d.c.

VII 6.3 V
h, 300 mA

CAPACITANCES (measured wi t hou t an external shield)

Ci n 7.2 pF
Cuu t 3.7 pF
Ca -eg I < 7.0 mpF
Cg l - l1 < 150 mpF

CHARACTERISTICS

VII = v, 250 V
Vg:1 0 V
Rg2 60 kQ
Vg2 100 V
la 10 mA
Ig2 2.5 mA
Vg1 -2.0 V
gm 6.0 mA/V
ra 500 k0.
Req 1.5 k0.

OPERATING CONDITIONS (See circu it on page D2)

Condition 1 2 3 4
Vb 190 190 190 190 V
Rg2 22 6.8 8.2 10 k0.

(
Rg 2- c ' 8.2 12 18 k0.
Rkl 47 47 47 47 0.
Rk2 100 56 68 82 0-
la 11.8 9.2 9.6 10 mA
Ig2 3.0 2.2 2.2 2.5 rnA
gm 6.0 5.7 5.8 6.0 mA/V
Vg1 for 60 : 1

reduction in gm - 18.5 -9.0 -10 - 11 V
Itotal 15 23.5 20.5 18.5 mA

Condition 5 6 7
Vb 190 190 190 V
Rg2 12 15 18 kD
Rg2 - l" 27 47 82 kn
Rid 47 47 47 n
Rk 2 82 82 82 n
I" 10.7 11.3 11.7 mA
Ig2 2.5 2.7 2.8 mA
gm 6.0 6.2 6.0 mA/V
Vgl for 60 : 1 re duction in gm -12 -13 .5 - 15 V
Itotal 17. 5 16 .5 16 mA

JULY 1961 (1) Page 01
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VARIABLE·MU R.F. PENTODE EF85
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EF85 VARIABLE-MU R.F. PENTODE
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R h - k max.

c '
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VARIABLE-MU R.F. PENTODE EF85
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II (kn)

II

II IJ
100 1000

Req
I g 2
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1/
II r\

II
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k
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1\

~j
1· 0 10

0 " ' -0

Vg l ( V) -60 - 4 0 -20 0

ANODE AN D SCREEN-GRID CUR RENTS, MUTUA L CONDUCTANCE
ANODE IMPEDANCE, AND EQU IVA LENT NOISE RESISTANCE PLOTTED

AGAINST CO NT ROL·GRID VOLTA GE
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EF85 VARIABLE-MU R.F. PENTODE

(

(

o

-0

0 ·03

0 -3

9m
m A/V)

0-1

B3044 EF 8 5
(

I

II

II
,

. 1

IJII

IIV
II lIll,

v.~
1111 II il.rl

11
11 II 1/

II

1/
I 7 6 5 14 3 2

-30 - 2 0 -10
0-0 1

o

MUTUAL CONDUCTANCE PLOTTED AGAIN ST CONTROL-GRID VOLTAGE (
UNDER CONDITIONS 1 to 7 (See page D1)
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VARIABlE-MU R.F. PENTODE EF85
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EF85 VARIABLE-MU R.F. PENTODE
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VOLTAGE AMPLIFY ING
PENTODE EF86

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

(

HEATER
Suitabl e for ser ies o r parallel op e rat ion , a.c. o r d.c.

Vh

III

CAPACITANCES (meas ured wit ho ut an external sh ield)

( o ut

Ca- gl

C~l-h

C HARACTERISTICS

1Lp:l - ...-

Vg I max. (lg 1 = +0.3!LA)

6.3 V
200 mA

5.1 pF+--
3.8 pF

< 50 mp F
< 2.5 mpF

250 V
0 V

140 V
3.0 mA

600 [LA
-2.2 V+--

2.2 mA/V+--
2.0 MO+--

38
- 1.3 V

O PERAT ING CONDITIONS AS R.C. COU PLED A .F. A MPLIFIER +--

Pentode connection

Vb Ra Rg 2 R" I" Vou,t Vo ut* R **<I

(V) (kO) (MO) (kO) (mA) ~ (Vr.lll.<,) (kO)
400 100 0.39 1.0 3.2 140 85 330
350 100 0.39 1.0 2.75 134 74 330
300 100 0.39 1.0 2.4 129 62 330
250 100 0.39 1.0 2.0 123 50 330
200 100 0.39 1.0 1.55 117 38 330
150 100 0.39 1.0 1.05 110 27 330

400 220 1.0 2.2 1.45 210 72 680
350 220 1.0 2.2 1.3 205 62 680
300 220 1.0 2.2 1.1 194 53 680
250 220 1.0 2.2 0.9 185 44 680
200 220 1.0 2.2 0.75 173 35 680
150 220 1.0 2.2 0.5 147 22 680

*O ut p ut vo lt age at D'"1 = 5%.
t Vall' measu red wit h Vill = 100m V r.m.s.

**Gr id resistor of fo llow ing valve. Y in
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VOLTAGE AMPLIFYING
PENTODE

OPERATING NOTES

EF86

1. Hum

When used as a no rmal vo ltage ampl ifie r with a line vo lt age of 250V,
an anode load of 100kQ and a gr id resistor of 470kQ t he maximum
hum 'level of t he valve alone is 5!J.V, t he average value being abou t
3!J.V when operated w it h on e side of the heater ea rthed . Th is can
be further reduced by centre-tapping the hea t er to ea r t h. Under
these cond it io ns the nominal hum level is 1!J.V. The low leve l of
hum attained with this valve can be com pletely masked by that due
to an unsu it able valveho lde r , in wh ich excessiv e leakage and
capaciti ve coupling between pins wi ll introduce conside rable hum .

2. N oi se

The low -freq ue ncy nois e generated by a valve is most con ve nie nt ly
specified as an equivale nt vo ltage o n the control grid for a specific
ban dwi dt h. For t he EF86 under normal co ndit ions , i.e . line voltage
of 250V and an anode load of 100kQ, the equivalent noise vo lt age
is approximately 21lY for the freq uency ra nge of 25 to 10,OOOc/s.

3. M ic r o p h o ny

Care in the des ign of t he valve to en sure t hat t he electrode st ru ct ure
and its mount ing are as rigid as possible has reduced the mic rophon y
of the EF86 to a very low level. There are no apprecia ble internal
reson ances at frequ encies below 1,OOOc/s. At highe r frequen cies t he
effect of vibration is usually negligible on acco unt of t he damping
provided by t he chassi s and t he valvehold e r . In high-gain appl ica
tions such as tape reco rdi ng care shou ld be taken in siti ng t he valve,
particularly w hen a loudspeaker is present in t he same cab ine t or
w hen a motor is moun ted on the same chassis . In such cases a
flex ible mou nting for the valve holde r o r a separate we ighte d sub 
chass is is advisable.
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EF86 VOLTAGE AMPLIFYING
PENTODE

T r iode connection (gz connected to a. g3 to k)

V" R" I. Rk Vout:!: Vout* Dtot* R. tt
(V) (kU) (mA) (kU) V i u (Vr.m •s.) (%) (k!1)
400 47 3.6 1.2 26 68 5.2 150
350 47 3.15 1.2 25 58 5.0 150
300 47 2.7 1.2 25 46 4.6 150
250 47 2.25 1.2 25 36 4.3 150
200 47 1.8 1.2 24 24 3.9 150

400 100 2.0 2.2 28 75 4.8 330
350 100 1.8 2.2 28 63 4.7 330
300 100 1.5 2.2 27.5 51 4.6 330 (
250 100 1.25 2.2 27.5 42 4.2 330
200 100 1.0 2.2 27 30 4.0 330

400 220 1.1 3.9 29 71 4.3 680
350 220 0.95 3.9 29 60 4.3 680
300 220 0.8 3.9 29 52 4.2 680
250 220 0.7 3.9 28 42 3.9 680
200 220 0.55 3.9 28 30 3.7 680

*O ut put voltage and distortion at the start of positive gr id cur rent . At lower
output vo lt ages t he disto rt ion is approx imate ly pro port io nal to t he vo ltage .

[ Grtd resistor of t he fo llowi ng valve.

:j: V""' measured wit h Vi" = 100mV r.m.s.
Vi II

RATINGS (ABSOLUTE MAXIMUM SYSTEM) (
V a l h ) max. 550 V
V a max. 300 V
p, max. 1.0 W

VgZlh J max. 550 V
V.z max. 200 V

P. z max . 200 mW
Ik max . 6.0 mA
R. 1- k max. (p" ::.- 200mW) 3.0 Mn
R. I ' k max. (p" < 200mW) 10 MU
V" k max. (cathode positive) 100 V
V"- k max. (cathode negati ve) 50 V

* R h ~ k max. 20 kU

' W hen used as a phase inver t e r immed iately preced ing t he output sta ge .
R" k max. may be 120k!1.
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VOLTAGE AMPLIFYI NG
PENTODE EF86

64 5 16
EF 86 1 0 gm

)
Vo =2 5 0 V

1 0 H mA! (mAN)

Vg2 =100V

gm

5 2·5

4 2·0
r o

3 1'5

2 1'0

I g2
1 0'55

0 0 0

10

2 0

15

ro
(MD

(

Vg 1 ( V ) -7 -6 -5 -4 -3 - 2 - 1 o

ANODE AND SCREEN-GRID CURRENTS, ANODE IMPEDANCE AND
MUTU AL CONDUCTANCE PLOTTED AGA INST CONT ROL-GRID VOLTAGE.

Vg2 = 100V
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EF86 VOLTAGE AMPLIFYING
PENTODE
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VOLTAGE AMPLIFYING
PENTODE EF86

B <4 ~'4 EF86 I a gm
) Vc =250 V (m A ) (mAN;

Vg2 =180V

I a
10 5

I

8 4

gm

6 3
ra

0 4 2

I
I

I g 2

0 2 1

0 0 0

30

40

50

ra
(M D

-6 -5 - 4 -3 -2 -1 o

ANODE AND SCREEN-GRID CURRENTS, ANODE IMPEDANCE AND

MUTUA L CONDUCTANCE PLOTIED AGAINST CO NTROL-GRID VOLTAGE.

Vg2 = 180V
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EF86 VOLTAGE AMPLIFYING
PENTODE

(

(

8 4 51 5 E F 8 6 I a gm
) (rn A) mA/V)

Va =2 50V

Vg2=140 V

10 5

I a

0 8 4
ca

I

6 3
gm

0 4 2

0 2 1
I g 2

0 0 0

2

30

4

50

.ra
(MD

V
g1

(V) -7 - 6 -5 - 4 - 3 - 2 - 1 0

AN O DE AND SCREEN-GRID CURRENTS, A NO DE IMPEDANCE AN D

MUTUAL CO N DUCTA NCE PLOTTED AGAINST CO NTROL-GRID VOLT AGE.

V. 2 = H OV
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VOLTAGE AMPLIFYING
PENTODE EF86
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ANODE CURRENT PLOTTED A GAINST ANODE VOLT AGE W ITH
CONTROL-GRID VOLTA GE AS PARAMETER. Vg2 = H OV
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EF86 VOLTAGE AMPLIFYING
VOLTAGE
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VOLTAGE AMPLIFYING
PENTODE EF86

EF86
B 4 5 2 4

Tr iodt2 connected

;"

0

R
";,,0
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0
i!!
I

.::. 'I
0

~)

I
I

I
I

;" II
if?

I ..(
a

( m A )

10

8

6

4

2

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

ANODE CURRENT PLOITED AGAI NST CONTROL·GRID VOLTAGE
WITH ANODE VOLT AGE AS PARAMETER WHE N TRIODE CO NNECTED
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EF86 VOLTAGE AMPLIFYING
PENTODE
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VOLTAGE AMPLIFYING
PENTODE EF86

65432

EF 86
84530 r a g m

) ( kn) (mAN )

Tr iode connect ec ~

Va "100V

50 5

~ 40 4

gm

30 3

20 2

r a

1 10 1

Vg1

0 0o
o

- 3

- 2

- 5

-4

CO NTROL-GRID VOLTAGE, MUTUAL CO ND UCTANCE, AMPLIFICAT ION
FACTO R AN D AN ODE IMPEDANCE PLOTTED AGAINST AN ODE CU RRE NT

W HEN TRIODE CONNECTED. v, = 100V
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EF86 VOLTAGE AMPLIFYING
PENTODE

(

(

6542

E F86 84526 r o gm
I
I (kD) (mAN
I

!
Tr iad" connected

, ~

Vo - 150 V

I

I 50 5I

I

I
I
I
I
I
I

I, 40 4

I
~I

I,
I
I

gm
I

30 3

I
I
I
I
I

...

20 2
I

r 0

10 1

Vg1

0 0oo

-2

-4

-6

- 8

-10

CONTROL-GRID VO LTAGE, MUTUAL CONDUCTANCE , AM PLIFICATION
FACTOR AN D ANODE IMPEDANCE PLOITED AGAINST ANODE CURRENT

WH EN TRIODE CONN ECTED. v, = 150V
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VOLTAGE AMPLIFY ING
PENTODE EF86

(

12108

EF 8 6
84527 r

O g m

(kOJ (mA/v'
Tr iod e connec ted p

Vo=200V

50 5

I

P I

40 4

gm

30 3

20 2

ro
10 1

Vg1

0 0
64

o
o
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-4
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( - 8

(

CONTROL-GRID VOLTAGE. MUTUA L CONDUCTANCE. AMPLIFICATION
FACTOR AND AN ODE IMPEDANCE PLOTT ED AGAIN ST ANODE CU RRENT

W HEN TRIODE CO NNECTED. v, ~ 200V
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R.F. PENTODE

High slope pentode primarily intended for use as r.f.
and i.( amplifier or mixer valve.

HEATER

Suit able for series or parallel operation

VI1

111

CAPACITANCES

Cin

Cout

Ca- g l

) CHARACTERISTICS

Va
Vg3

Vg2

Vg1

la
Ig2

gm

ILgl- g2

Req

r gl (f = SOMc/s)

Vg3 for cut-off (l a < SOILA)

}

OPERATING CONDITIONS AS MIXER

Vb

Vg3

Rk

R gl

la

Ig2 .

Ig 1

V osc (r.m.s .)

EF91

6.3 V
300 rnA

Unshielded Shielded +-
7.1 7.1 pF
2.1 3.1 pF

< 20 < 10 rnpF

250 V
0 V

. 250 V
- 2.0 V

10 rnA
2.6 rnA+-
7.6 rnA/V

> 500 kQ+-
70
1.2 kQ

6.5 kQ+-
-120 V+-

250 V
0 V

470 Q

1.0 MQ

6.0 rnA+-
1.5 rnA+-
2.0 ILA +'-
4.0 V+-
2.5 rnA,IV
3.2 rnA/V+-

880 kD+-
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EF91 R.F. PENTODE

/ )

LIMITING VALUES

Va1b) max. 550 V
Va max. 300 V
pa max. 2.5 W
Vg2(b ) max. 550 V
Vg 2 max. 300 V
P g2 max. 650 mW

- Vg1 max. 50 V
II< max. 15 mA
R g1 - 1< max. 250 kQ+-
Vh- I< max. 150

od )Tb u1b max. 210

a

k h h

OCTOBER 1961

h

a

B7G Base

All dimensions in mm

~ 1 9 max -i.
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R.F. PENT O DE EF91

(

(

r

e 74 1 E F 9 I 10 1
92

( mA) (rnA)

v«: Vg2=/50 V 9 rn
(rnA / V)Vg3= OV

I I

20 8I
I 9rn -I

15 G

10 'iii

10 4

I
I I

I I
I

5 2

19 2I
I

0 0

Vg1(V) - 6 - 4 - 2 0

AN ODE CURRENT. SCREEN· GRID CURRENT AND MUTUAL CO NDUCT·
AN CE PLOTTED AGAINST CO NT ROL-GRID VOLTAGE. v, = V~2 = 150V
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EF91 R.F. PE N T O DE
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R. F. PENTODE EF91
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EF91 R.F. PENTODE
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R.F. PEN T O DE EF91
(
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EF91 R.F. PENTODE
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R.F. PENTODE EF91
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ANODE CURRENT, SCREEN-GRID CURRENT AN D MUTUAL CO N DUCT
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EF91 R.F. PENTODE
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R_F. PENTODE EF91
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EF91 R.F. PENTODE
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EF91 R.F. PEN T O DE
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ANODE CUR RENT PLOTTED AGAINST CONTROL-GRID VO LTAGE W ITH
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R.F. PENTODE EF91
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VARIABLE·MU R.F. PENTODE

VariabJe-mu r.f. pentode for use as a controlled r.f. or
u. amplifier.

HEATER

EF92

fl gl - g2

Vg l (fo r 100 : 1 red ucti o n in gm)

CAPACITANCES

Cout

Ca - gl

Cll - k

CHARACTERISTICS

LIMITING VALUES

Va1b) max.

Va max.

pa max.

Vg 2lb ) max.

Vg 2 max.

P g2 max.

- Vg 1 max.

Ik max.

Rg 1- k max .

Vh - k max.

TIm i h max.

OCTOBER 1961

Unshielded

4.8

6.3

< 15

2.3

6.3 V

200 mA

Shielded +--

5.0 pF

6.5 pF

< 10 mpF

2.3 pF

+--

200 V

200 V

0 V

8.25 mA

2.1 mA

-2.5 V

2.45mAjV

900 kD

30

-27 V

500 V+--

250 V

2.5 W

500 V+--

250 V

600 mW

50 V+--

12 mA

100 kD +--

100 V

170 DC +--

Page 0 1



EF92 VARIABLE-MU R.F. PENTODE
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B7G Base

All dimensions In mm 18 7 2 3 1 )
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VARIABLE-MU R.F. PENTODE EF92

8636 E F92
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0·001

- 3 0 -20 - 10 o

A NODE CURRENT , SCREEN-GRID CURRENT AND MUTUAL
CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE .

v, = Vg 2 = 200V
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EF92 VA RIABLE-MU R.F. PEN T O DE
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ANODE CURRENT PLOTTtD AGAINST AN ODE VOLTAGE W ITH
CO NTROL-GRID VOLTAGE AS PARAM ETER.

Vg2 = 200V
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VARIABLE-MU R.F. PENTODE EF92
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SCREEN-GRID CURRENT PLOTTED AGAI NST ANODE VOLTAGE
W ITH CONTROL·GRID VOLTAGE AS PARAMETER.

Vg 2 = 200V
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EF92 VARIABLE-M U R.F. PENTODE
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AN ODE CU RRENT PLOTTED AGAI NST ANODE VOLTAGE
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VARIA BLE-M U R.F. PENT ODE EF92
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SCREEN -GRI D CURR EN T PLOTTED AGAINST A N ODE VO LTAGE
W ITH CONTROL-GRID VO LTAGE AS PARAMETER.

Vg 2 = 250V
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EF92 VARIABLE·MU R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST SCREEN-GRID VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER.

v, = 250V
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VARIABLE-MU R.F. PENTODE EF92
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EF92 VARIABLE-MU R.F. PEN T O DE
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ANODE CURRENT PLOTTED AGAIN ST AN ODE VOLTAGE
W ITH CO NTROL-G RID VOLTAGE AS PARAMETER.

WHEN TRIOD E CO NNECTED
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V.H .F. PENTODE EF95Low /l oise, high slope pentode primarily intended
for us e as an r.f. and i.f. amplifier.

(
HEATER

Vh 6.3 V
Ih 175 rnA

CAPACITA NCES
Unshielded Shielded

Pentode connection

( i n 4.0 4.0 pF
Cout 2.2 3.1 pF
( a - g'! 23 < 20 mpF
Ch- k 2 2 pF

T riode connection

Cin 2.7 2.8 pF

(
Cout 4.2 5.1 pF
( a - g 1.4 1.4 pF

CHARACT ERISTICS
Pe nt ode connectio n

Va 120 180 V
VS2 120 120 V
la 7.5 7.7 rnA
Is2 2.5 2.4 rnA
VS1 -2.0 -2.0 V
gm 5.0 5.1 mA jV
ra 250 400 kD
flSl-S2 35 35
Req 2 2 kD
rsl (f = 50Mcjs) 25 25 kD

Triode co nn ection

Va 120 V
r, 10 rnA
Vs -2 V
gm 6.8 mAjV
ra 5.2 kD

fl 35
Rcq 900 D

DESIGN CE N T RE RATINGS

Va1b) max. 300 V
Va max. 180 V
pa max. 1.7 W
Vg2(b) max . 300 V
Vg2 max. 140 V
Pg2 max. 500 mW

- Vg1 max. 50 V

(
Rg1 - k max. 3.0 MD+-

Ik max. 18 rnA
Vh - I< max. 120 V
T hul h max. 170 °C

I~IJ A N U A RY 1963 Page 01



EF95

a

JANUARY 1963

B7G Base

All dimen .sron s in mm

V.H.F. PENTODE

Page 02
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V.H.F. PENTODE EF95

(

(

ro EF9 5 8 416 I gm
( Mn) I (mA) (mAIV)

Vo - Vg2 120V

I I

1-0
I

20 10

0 -8 16 8

I
I

ro

I
J

0-6 I gm 12 6

J

,

I I I
I I I

I

0- 4 10 8 4

0-2
I I I I

4 2I I
J

I
~ h

I g2
I ./

I I I 1\ I
I I I

I I I .-:. I

! ! ~ '
;....,--,

0 I I I 0 0

Vgl(V) - 6 -4
--

- 2 0

AN ODE CUR RENT, SCREEN-GRID CURRENT, MUTUA L CON DUCTAN CE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.

Va = nov
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EF95 V.H.F. PENTODE
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V.H.F. PENTODE EF95
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ANODE CURR ENT PLOTTED AGAINST ANODE VO LTAGE

W ITH CONTROL-GRID VOLTAG E AS PARAMETER
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EF95 V.H.F. PENTODE
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V.H.F. PENTODE EF95

86 46 EF9 5 1 0 9m
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AN OD E CU RRENT AN D MUTUA L CO N DUCTANCE PLOnED AGAINST
CO NT ROL-GRID VO LTA GE, W HEN TRIODE CONNECTED
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EF95 V.H.F. PEN T O DE
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EFI83

OPERATING COND ITIONS

VARIABLE-MU R.F. PENTODE

c '

Rg2

Rg2-c '

W it h co mpensat ing resistor Rkl (e.g. vision i.f, amplifie r)

Condition 1 2 3 4
*Vb 190 190 190 190 V

Rg2 22 6.8 8.2 10 kQ
Rg2- C' 8.2 12 18 kQ
Rkl 22 22 22 22 Q
Rk2 100 56 68 82 Q
Rg1 kQ
I. 11.6 11.8 11.7 11.4 mA
Ig2 4.3 4.4 4.4 4.3 mA )gm 12.3 12.4 12.2 12 mA/V
Vg1 for 100 : 1

reduct ion in gm -18.5 -9.0 - 10 -11 V
Itota1 16 27 24 21 mA

Condition 5 6 7 8
*Vb 190 190 190 190 V

Rg2 12 15 18 33 kQ
Rg2- c' 27 47 82 kQ
Rkl 22 22 22 22 Q
Rk2 82 82 82 0 Q
Rg1 470 kQ
I. 11.8 11.9 12 11.6 mA
Ig2 4.4 4.5 4.5 4.4 mA
gm 12.3 12.5 12.5 15.5 mA/V
Vg I for 100 : 1

reduction in gm - 12 - 13.5 -14.5 - 17 V
ltotal 19.7 18.5 14.7 16 mA

)
*For othe r values of Vb up to 210V, the above co ndit io ns can be used

providi ng t he val ues of Rg2 are changed to kee p Vg2 at approx. 90V.

I@IFEBRUARY 1962 Page 0 2
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VARIABLE·M U R.F. PENTODE EFIS3

W ithout compensati ng resistor (e.g. so und i.f, amplifi e r)

Conditi on 1 2 3 4
*Vb 190 190 190 190 V

Rg2 22 6.8 8.2 10 kO
Rg2- k 8.2 12 18 kO
Rk 120 68 82 100 0
la 11.7 12 11.8 11.4 mA
Ig2 4.3 4.5 4.4 4.3 mA
gm 12.4 13 12.3 12 mA/V
VgI fo r 10 : 1

red uction in gm - 5.0 - 3.0 -3.25 - 3.5 V
VgI for 100 ; 1

red uctio n in gm -18.5 - 9.0 -10 - 11 V
Itotal 16 27 24 21 mA

Condition 5 6 7
*Vb 190 190 190 V

Rg2 12 15 18 kO
Rg2- k 27 47 82 kO
Rk 100 100 100 0
la 11.8 12 12 mA
Ig2 4.4 4.5 4.5 mA
gm 12.4 12.5 12.5 mAjV
VgI for 10 : 1

red uctior'l in grn - 4.0 -4.4 - 4.6 V
v.. fo r 100 : 1

re duction in gm -12 - 13.5 - 14.5 V
Ito'al 19.7 18.5 17.5 mA

*Fo r other values of Vb up to 210Y, the above cond itions can be used
providing the value s of Rg2 are changed to kee p Vg2 at approx. 90V.
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EFt83 VARIABLE-MU R.F. PENTODE

DE SIGN CENTRE RATINGS

Va(b) max. 550 V

v« max. 250 V

pa max. 2.5 W

Vg2(b) max. 550 V

Vg2 max. 250 V

Pg2 max. 650 mW

- Vgl (p k ) max . 50 V

Ik max. 20 mA

)Rg1- k max. 1.0 MQ

Rg3- k max . 50 kQ

Vh - k max. 150 V

Rh - k max. 20 kQ

Tbu1b max. 180 °C

16 6 6 61
)

rfm~
max

a . nh
h s

0 x
E 0

s
k

r--, Ea -it93
92 If) .:.

9 1

U
([)

9' 92

~k 93

h h B9A Base

k A ll dimensions In mm
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VARIABLE-MU R.F. PENTODE EFI83

EF I8 3 > I I 75 45
0 ( 0
0 ( rn A)OJ

Va =170 t o 230V "OJ

Vg3=OV ><Y> I ::-
I 0

' $) '-f-j- !2 ,
- (>,
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I

2 5
~-<f >

0/1-- £,J
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0
Q)

20
-
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:1/1---

I" ::-
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"'0 l-l-

'::::<1
15

I
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I
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*,V

6~ I
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10I I
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~"1/V

-
I
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r-.~"l/v 5I
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Vg1(V) -6 - 4 - 2 0
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\ ANODE CU RRENT PLOTTED AGAINST CONTROL-GRID VO LTAGE W ITH
SCREEN-GRID VO LTAGE AS PARAMETER AND W ITH MUTUAL
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EFI83 VARIABLE-MU R.F. PENTODE

EF I8 3
75 4 4

Va=170 to 230 V
Vg3 =OV

H--HH-+-t-+-+-r-/-H--+--\ 1) L-1--H-+++--l-I-+-i-lH--H-+-H-+H--H-J-I
+-H-/~t--+--HH-+-t-+-+-t\-f +1-+-H-11-+-H-+++--l-H-HH--H-+-H--i

- - f--H--HH--H-¥--I+-+-+-f-\'%. I '-'--H1-+-+-+-+-+-+-HH--H-+-+-+-+-j

1-1--H-+-1+ -H-+++\.<'>,0 \ f-- gH-:-H-+++-+-H--HI-+-H-++++-1
I-+-HH--H-+-,-+-+-l----A Q ' f- '.)' +-+-+-+-+-+-I-+-H-+-+-+-+-H--H'--H

N+-,-+-+-+-+-I-+-H-'-+-+-+-+-+-H'--H
H--HH-+-t--\'--j-'---+-H--t-\'H--H- \ I;,O> -HH--H-+-H-+I-+-H-+++--l-!--H

5 0

H--H-+-H--+,,-~ l--t--H4-H--HIn ~+-+-+-+-+-+-H--H-+-+-+-+-H--H'--H
H--H-+-+-+-+--+'I.-OQ +-+-+-p,L-+-K -\-I-+-+-+--hH--H-+-+-+-+-+-+-+-H--H-I

1-I--HH-+-+-++++ t-+-HH-,,<--+-Ir-H:+I-+-lI6 H--H-HH-+ H-+-II-+++-1 40

H--H-t--t'l.:/&' '-+-H"I--+-+-+-+-I>.I+-+-I-+-+-+--I !Q H -I-H I-H-+-+-+-I-I-+-+-H
H-+-t-+-H , O' Q 4-H~-H-+iN-+I-+'.H+++--l-I-+-~-iH--H-+--IH-+H

)

;,
~ "'<2 '-+-HI-l\+-t-+-h ' ,*,I-+-H.-+-+-t>tt-+-+-HH I& -+-H +l-I-+-H-I

",OQ'+-H~-H-+-H.+I-+-P-<-+'H+I-+-HI _
H--H-+-P'K

",I:J 1-t-H-*H--H+PH -+-l-1'rtJ-t-PH -+-M ICf\-H--H--I--J'H--I-H 6
~~ ~I
~

o

)

P age C2

o-4- 6

CATHODE CURRENT PLOTTED AGAINST CONTROL-GRID VO LTAGE
W ITH SCREEN-GRID VOLTAGE AS PARAMETER
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VAR IABLE·MU R.F. PENTODE EFI83

(

a

'0

0'03

0' 1

1 0
rnA )

0 '0 1
a- 10- 20-30

EFI83 B30 6 5 !
-:j(

I
va =180 to 220 V

Vg3 =OV

I
Vb = 200V, Rg2=24 k.i1

I

Vb = 170V, Rg2=15kCl I,l II
~ I

V
~

I

I II
I

~,/ I
II§

I I
~ ll I~

~o, 0
I ~I 011 >- 0

l[)

I,
II

I,

II ,(
Vg l (V )

(

{

(
ANODE CURRENT PLOITED AGAIN ST CONTROL-GRID VO LTAGE W ITH

SCREEN-GRID VOLTAGE AS PARAM ETER
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EFI83 VARIABLE· MU R.F. PENTODE

)

)

)

)

'0

o

0 '3

gm
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0 ·0 3

0 ·1

E F I83 8 3 0 66

Tl I J I ! (

Va =180 t o220V

Vg3 =OV

I

I
I

II
I

II
. 1

Vb =200 V, Rg2=2 4 kD

I I I I I I I I I "/ 'I
I1 1I 1I 1 I I I 1// I

Vb =[70V,Rg 2 =15kfl rl
~ V

1

/ /1 1/

.;,. II II
0 .;,.

R,1 ~~/ >" !!?jXv 0
I g >

0
l{)

I I

/
,

I 0 '01
Vg 1(V) -3 0 - 20 -[0 0

MUTUAL CONDUCTANCE PLOITED AGAINST CONTROL-GRID VO LTA GE
W ITH SCREEN-GRID VO LTAGE AS PARAMETER
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VARIABLE·MU R.F. PENTODE EFI83
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SCREEN·GRID CURRENT PLOn ED AGAIN ST SCREEN-GRID VOLTAGE
W ITH CONTROL-GRID VOLTAGE AS PARAMET ER
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EFI83 VARIABLE-MU R.F. PENTODE

65 23 E F I8 3 10

(mA )

10

I1/
3 '0

1/ [I [I

v \) V
1'0

II
'(J I) " 0'3

III} 1/ fJ
1/

1/
1

/ / II

1/
1

/

0 '1

II II

0 ·03

II I I
1.8 7, 6 . 5.4 .3,2

I I 1/1 /11/ /1 0·0 1

Vgl(V) - 2 4 -1 6 - 8 0

ANODE CURRENT PLOTTED AGAINST CONTROL-GR ID VOLTAG E.
Curve numbers refer to operati ng cond itions on pages D2, D3

)
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VARIABLE-MU R.F. PENTODE EFI83

EFI83
6518 gm

(rnA/V)

30

V
I ~ 10

& 3 ·0

1'0

[;'

1/ 1/
0 '3

rl ,/ II
'I 1/ /

0 ' /

II II

i I 0 '03I
I

1,8 7, 6. 5. 4. 3. 2

III 11111 ·n IT 0·0 \

Vgl (V) -24 -16 - 8

MUTUAL CONDUCTANCE PLOTT ED AGAINST CONTROL-GRID VOLTAGE.
Cu rve nu mbers re fe r to o perati ng condit ions o n pages D2. D3
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EFIS3 VARIABLE-MU R.F. PENTODE

Cin i EF I8 3 I I I I I I 6508

(pF) I I 1 I I I I
I I I Va = 19 0 V I I I I I

I Vg2= 9 0V Rk 'OO c-rl-+-f- f-
I I, I J

f=40 Mcls V I I I I I
I I I I I . I I

I 1 / I I I I
I I Y I I I
I I I I I

13 /

4 ·7fl
,

V

I ""1/ I..... ,,,-
'I ,,-
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1.-- 10 0

......., I
'I I/ I I I V

'/
I i/ I »:
' /, I I

'I' 1 /. I I
I ' / 1 I I I

II
I 1/ , 1/, I I I I I I

I I V V I I I I I I I I I I I

// Y I I I I I I I
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,./. I , I I I

I I ,.,....- I I I I I
""", I I I I ;--.;.. I I I I I I

:- .... I I I I I I
I' I I 220 I I

I r-, I I I I I I I
I I I I I I I I I I I I

/0
I I " I I I I I I
I I I I I I

I " I I I I
! I I : I I I I

I I I I I I'- I I I I I I I I I
I I 1"-.' I I I I

I I
39 0 I I

I I
9 r-, I I

a 5 10 15 Io(mA)

)

)

INPUT CAPACITANCE PLOTTED AGAINST ANODE CURRENT FOR VARIOUS )
VA LUES OF CATHODE RESISTOR
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VARIABLE-MU R.F. PEN TODE EFI83

(

Gin I I i l IEFI83 1 I 6 509

(jJmhOs ) I I I I 1

I I ,
Va = 19 0V, ! I

I I I
Vg2=90 V

I I
I f = 40Mcfs I I

~1 I

I

200 RI<, 4 ·7 (1

I

, I
I\. -[-

Ion/ L.-

iSa I I I I
\ I I , 1/

I I I l/i I
I

f- i-
I \: '7 I I

I ,,\ I I i , I I
I I II I I

I I I -err . I , l""- I
I ! I I ....., N ' I I I :-
I

' ....... I I, I
220

10 0 , I I I I . 'I '\. ' I ,

\ \ , / I I
I I ' / 1 I ! I
I I /1 ;-....'
I I / ,II I

00
I I / , r I I V ,

l I I , V , !/ \ \ I I
I I .Y / I I
I t/ I / 1 I 39(1

50 I I I V , I V ,
I I \ ,/ I I 1

, v I
I I I

Y
I
i I
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I
0 I I

0 5 10 15 i o (m A)

IN PU T CO N DUCTANCE PLOTTED AGAINST AN ODE CURRENT FOR
VARIOUS VALUES OF CATHODE RESISTOR
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EFIS3 VARIABLE-MU R.F. PENTODE
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~co 0
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6
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1\ <0

\
0
6
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0
6

Vi 0 0 Q
E ~
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~ E

Q
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CROSS·MODULATION CURVE

)
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R.F. PENTODE

Frame-grid sharp cut-off pentode for use as an i.f.
amplifier in television receivers.

EFI84

HEATER

Suit ab le for series o r parallel ope rat ion. a.c, o r d .c.

Vh 6.3 V
Ih 300 rnA

CAPACITANCES

Ci n 10 pF

Co ut 3.0 pF

Ca- gl 5.5 rnpF+-

Cgl - g2 2.8 pF

CHA RA CT ERISTICS

Va 170 200 V

Vg2 170 200 V

Vg3 0 0 V

la 10 10 rnA
Ig2 4.1 4.1 rnA
Vg1 -2.0 -2.5 V

gm 15.6 15 rnAjV

t' e 330 380 kD

fLgl-g2 60 60

rgl (f = 40Mc/s) 9.5 11 kD

Req (f = 4OMc/s) 330 D+-

OPERATING C ONDITIONS +-

Va(hl 170 200 230 V
Vg3(hl 0 0 0 V

Vg2(bl 170 200 230 V

Rk 140 140 140 D
Rg2 0 7.5 15 kD

la 10 10 10 rnA

Ig2 4.1 4.1 4 ·1 rnA

gm 15.6 15.6 15.6 rnA/V
ra 330 510 680 kD
rgl (f = 40Mcjs) 10 10 10 kD
Req (f = 40Mc/s) 300 300 300 D

I~IFEBRU A RY 1962 Page 01



EFI84 R.F. PENTODE

DESIGN CENTRE RATINGS

V a (b ) max. 550 V

v« max. 250 V

p a max. 2.5 W

V g2(b ) max. 550 V

V g2 max. 250 V

P g2 max. 900 mW

-Vgl (p k ) max. 50 V
Ik max. 25 rnA

R gl - k max. 1.0 Mn
V h - k max. 150 V

R h - k max. 20 kn )T bu l b max. 180 °C

166B81

rfm~
)max

a
h

h 5 x
o xE 0

s k
I'- E

a

"'"93 92 If) ..:..

9' U
ljJ

91 92 I
k 93 ~

h h B9A Base

I< All dimensions in m m )

le iFEBRU A RY 1962 Page 02



R.F. PENTODE Efl84

5

o

10

rn A )

5

20

25

o

B I 6 76
EF I 8 4 :> 1- :> :> I- :>

° 1- 0 EI- ~ (
C'J 1- 2ev -

Vg3= 0 "'":>'"
/I

:>0

gm =2 2mA/V

20mAIV

I
18mA/V

16mA / V

14 m A / V I

12 mA/V

10 m A /V

8 mAIV

6mAIV

4m A I V

y

(

(

6 4 - 2 o

ANO D E CURRENT PLOITED AGAINST CONTROL-GRID VO LTAGE W ITH
ANODE AN D SCREEN-GRID VOLTAGES AS PARAMETER AN D W ITH

MUTUA L CONDUCTANCE CONTOURS
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EFI84 R.F. PENTODE
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SCREEN-GRID CURRENT PLOTTED AGAI NST CONTROL-GRID VOLTAGE
W ITH AN ODE AN D SCREEN-GRID VOLTAGES AS PARAMETER )
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R.F. PENTODE EFI 84
(

H-+-+---1H-+--+-+-+-~H-+--f---j EF184 8 16 77 ' r ,
mAl
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17 1'-- ...... I..... l'..
l'-

~"
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Vg 1(V) - 6 - 4 - 2 0

CATHODE CU RRENT PLOITED AGAI NST CONTROL-GRID VOLTAG E
W ITH AN ODE AND SCREEN-GRID VOLTAGES AS PARAMETER

Page C3S EPT EM BER 1963
-----------lei



EFI84 R.F. PENTODE
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ANODE CUR RENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL- )

GRID VO LTA GE AS PA RAMETER. Vg2 = 230V
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R.F. PENTODE EFI84
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AN ODE CURRENT PLOTTED AGA INST ANODE VOLTA GEW ITH CO NTROL

GRID VOLTAG E AS PARAMETER. Vg2 = 200V
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EFI84 R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VO LTAGE W ITH CONTROL- )

GRID VO LTAGE AS PARAMETER. Vg 2 = HOV
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R.F. PENTODE EFI84

(

(

~
I I

~
I C

III I >0

I
I

I I I 0
I I I I II1

'"I I I I I

I I
I

I
I ,

I I > > ~
> >

II1 0 0 II1

, > o - '" N 00 I I I I I 0
- - " '"

>'"

I
I

>
<t 0 I , I

~ ! I I I I I I I I 0

t:i =j= "
I I I I I I I !Q

N

>'" I I

I I I

I I I I I I I I
I I I I I I I I I I I I

I I

+: I
I I

I , I 0
: , Q

I I I
I I I I
I I I

I I I I

I
I I ! I I " I 0

I I I ..... I I II1

I I
I , I I I

I

I I I I , I I
I I I I I

i \ ~

~

I 0

0;:(
0 0 0 a
<D <t '"~E

Page C7MAY 1963

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL·
GRID VOLTAGE AS PARAMETER. Yg2 = H OY
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EFI84 R.F. PENTODE

I g2 EF J8 4 858 4

(mA)

Vg2 230 V
10 0

80
I I

I

60 I I

40 I

Vg1 - OV

Vgl = -0 · 5V
Vgl = - I · OV

20 Vgl = - , ·5V
I I Vgl= - 2 ·0V

I I \ I I Vgl = - 2 · 5V
i I I , , , ,

0 I I I i I I I I
Vgl 3 ·0V

I g2 \ I I Vg2= 2 0 0 V
(m A )

I I

I

80
I

60 I
I 1,\1 I I

1 1'1. I

i
I

40
, I I I

I ,
I , I I I I

I I Vgl = - OV
"I.. I , I Vgl = - 0 ·5V

20
I , I I I I I I I

Vg1= -I'OV
I

I , , I I I I

'\. Vgl = - 1· 5V
I I I I Vgr = -2'OV

I I

0 Vgl 3· 0V --
0 50 10 0 150 200 2 5 0 100 Va(V )

SCREEN-GRID CURRENT PLonED AGAINST AN ODE VOLTA GE WI TH
CONTROL·GRID VOLTAGE AS PARAMETER

)

)

)
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R.F. PENTODE EFI84

(

192 EF I8 4
8 5 83

(mA l
Vg2 = 170 V

80

60

40

I I

Vgr =- OV
20 Vgl = -0·5V

Vg, =- , . OV
Vgl=- I ' 5V
Vgl _ 2 ' OV

0 1= 2 ' 5V

I g2 Vg 2 =J 40V
(mA l

8 0

6 0

40

20 Vgl = - OV
Vgl - - 0'5 V
Vgl=-I 'O V
Vgr= - J ' 5V

0 Vgl - - 2'OV

0 50 10 0 150 200 250 300 Va(Vl

SCREEN-GRID CURRENT PLOTTED AGAIN ST ANO DE VO LTAG E WITH
CO NTROL-G RID VO LTA GE AS PARAMETER
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EFI84 R.F. PENTODE

G in EFI 8 4
65 15

(J'mhos,) T i T I I
Va =190V Rk= 4 ·7n
Vg2= /90V
f =40Mc/s

V

20 0
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Ion17 ~
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I..-
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D
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0 4 8 12 I a (m A)

INPUT CON DUCTANCE PLOTTED AGAINST ANODE CURRENT WITH
VARIOUS VALUES OF CATHODE RESISTOR

)

)

)
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R.F. PENTODE EFI84

(

(

I EFI 8 4 I 65 16
Cin

( pF)

v« ~ 190V

Vg 2 = 190V
f = 40 Mc/s

15 Rk=P O
L.-
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INPUT CAPACITAN CE PLOTTED AGAIN ST ANODE CURRENT W ITH
VARIOUS VALUES OF CATHODE RESISTOR
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EFI84 R.F. PENTODE

N .......
N >
I{) -10 <l:

E.......
E

01

J Q
\..

"~

.;t I- ~
CO 0

- -
li- l- II ,
W ~

r\,
~ 0

6
....... 0 0
c~> 0 -
.- E E -> t.:....... '-'

CROSS·MODULATION CURVE

)

)

S EP T EM BER 1963 Page en



OUTPUT PENTODE

Output pentode for use in rodor scanning. series regulator
and similar applications and in pulse modulator
applications.

HEATER

EL360

6.3

1.27

V

A

CAPACITA NCES

Cou l 7.7 pF

Ci n 17.5 pF

Ca - g l < 1.1 pF

CHARACTERISTICS

Pentode connection

Va 100 250 V

V. 2 100 250 V

Vg 1 - 6.3 -46 V

r, n o 48 rnA

Ig 2 8.3 5.5 rnA

( gill 16.5 6.9 rnA/V

ra 3.7 13.5 kn
!-Lgl - g2 6.0 5.0

+-
Triode connection (g2 connected to a)

Va 100 V

la 100 rnA

Vg1 -8.0 V

gm 14.5 rnA/V

ra 380 n
fI. 5.5

APRil ;964 Page 01



El 6 OUTPUT PENTODE

DESIG N CE N T RE RATINGS (unless otherwise st ated)

Sc anning, low vo lt ag e series regul a t o r , and si m ila r a pp licat io ns

Valh) max. 1.0 kV

Ya t pk} max . 7.0 kV

- Va\l'h) max. (p, = 15W) 1.0 kV

- Valpk) max. (p, = 10W) 1.5 kV

V" ma x. 800 V

V"211J) max. 800 V

Vg2 ma x. 400 y

-V ~,:, l(p k ) max. 1.0 kV

p" max. 15 W

P"2 max. 5.0 W

V"+"2 max . 400 V

p a +g2 max. 18 W

Ik max. 200 mA

Rg1- k max. 500 kD

Vh - k ma x. 200 V

H igh voltage series r egulator applicat io ns

VP. ( IJ) max. 4.0 kV

Vg2( IJ) max. 550 V

Va ma x. 2.0 kV

Y. 2 max. 400 V

pa ma x. 6.0 W

Pg2 ma x. 2.0 W

Ik max. 5.0 mA

Pu lse modu lato r applica t io ns

Va max. (abso lute ) 5.0 kV

pa max. 10 W

*ikII'1I1, el max. (abso lut e) 4.0 A

Vg2 ma x. 550 V

P"2 ma x. 3.0 W

- V"' max. 300 V

+ VA"llI lltl :"l' ) max. 60 V

"Max. pu lse d urat ion 1iLS, du t y fact o r 0.001

)
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OUTPUT PENTODE

Output pentode for use in rodar scanning, series regulator
and similar applications and in pulse modulator
applications.

EL360
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h h
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OUTPUT PENTODE EL360
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I I
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I

I ./ I I I I

I

/ /, I
/ ./ / / 0

V9l(V) - 120 - 80 -40 0

\ ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN·GRID VOLTAGES AS PARAMETERS

Pa ge CI'~81 ------------
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EL360 OUTPUT PEN TODE
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H S 0 0 0
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ANODE CURRENT PLOTTED AGA INST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 150V
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OUTPUT PENTODE EL360
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 200V
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EL360 OUTPUT PENTODE

'" 1 T 1 I 1 s
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AN ODE CURRENT PLOTTED AGA INST ANODE VOLTAG E WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 250V

)
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OUTPUT PENTODE EL360

(
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AN ODE CU RRENT PLOITED AGA INST ANODE VOLTAG E W ITH
CON TROL-GRID VOLTAGE AS PARAMETER. Vg2 = 300V
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EL360 OUTPUT PENTO DE
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A NODE CURRENT PLOTTED AGAINST ANODE VO LTAGE W ITH
CON TROL-GRID VO LTA GE AS PARAMETER. Vg2 = 3S0V
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OUTPUT PENTODE El360
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ANODE CURRENT PLOTT ED AG AINST ANO DE VOLTAG E W ITH
CONTRO L·GRID VOLTAG E AS PARAM ETER. Vg2 = 400V
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El360 OUTPUT PENTODE

o~Hg r'l N - 0

0
r-,
I

>
0 ....
0
N ~

:--.

I' 0

"-
Q)

I,
> t-o r0-o

r- r'l

0 > :--.
lD

0<. ,...
'<t 0r'l

" ........J IW ~ I'r-
1'\

> t-
o ro-_0
'<t r0- o

.... r'l

.... I

"-

0
> III
0 I0 ,... .....
III ....."N ~01
> r'\.

". s
~ .y'"

ANO DE CURRENT PLOTTED AGAIN ST CONTROL-GRID VO LTA GE
W ITH SCREEN-GRID VO LTAGE AS PAR.AMETER. v, = 4kV
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OUTPUT PENTODE El360

(

I , I 1 ' , I I , I 1 I >
~ >I , 1 I I , I I I I , 1 , I I ..... I 0

Ol 6
I I 1 I 1 I 1 I I , I ' , 1 I , , ~ 1 I I >0, 1 I I I 1 I I 1 1 I I I , , > "I I I ,
, I 1 I I 1 1 1 I I I 1 I I 1 , 0 , ," I 1 I
, I 1 I I I I 1 I I I

co c---,"\.I ,
1 I I I I

I I , I I I , , I I , I , I , fl. , I I

I 1 ,
I I , I I I , I , , I I I I '\ I

i I I I I I I I , I I I ,"\., I
I I I , 1 1 I 1 I I I , ....... I I I , , , \ I

I I I I I I I I I I > ......... ' I , , ,
1 I \! , '"

I I ,
1 I I 1 1 0 ,

~ , 1 1 1 1 \r-,
I 1 I 1 1 1 I I '-- I I 1 1 I 1\1

I 1 I 1 1 1 I I I I " I i I I
I I I I I 1 1 I 1 I I 1 I 1 1 , " I I 1\

I I i I I I ,
1 I 1 I I I I I 1 1 l'. '

1 , I , 1 I I I ,
1 I I I I I 1'-

I , I I 1 I I I I > I , I I I I I 1 1 I'"
I I I I 1 I !"oo , I I 1 g I I 1 I I I I I i'\.

I I I I I , ....... 1 I I I I I I I I I I
I I I 1 I I I I i""- 1 I I I I I I I I

(1)

I I 1 i I I I I ,.......... I , I I I 1 I

111 >
I I 1 I I I I ~ I I I I 1 1 1

,
o 0 I I I I I 1 I '"""-l ' 1 1 1 , I I
'D 0 I I I I I I I I I I ~ I ,

1 I I I

4-R ~~ I I I 1 I I I I I 1 , ; I , !'o,.' , , I , \
, '" I I I 1 I I I 1 1

,
1

, \

" >
; I , , I I I i , , I ' 1 '" I I

I , ! , , I , > , I I , I ' I I , I I I , I i"\. I , I
, : 1 I 1 I , ~ I 1 1

, , I 1 1 "'- I i I
1 ! 1 I 1 1 I I, I I I I 1 I I 1 1 1"-: 1 I '"
~ I I I I - I ' 1 1 I ! , I I 1 I , I i\.-, ,

I I -r-..:.. . >"' , I I I 1 I I I I I , 1 '\ I, , I I I I I """'-- ' I I I I I ' I I , I I I 1\ 1
, I I ' , I ' ....... I 1 I 1 I , I 1 \

I I I I I I I , I I I I ·~ I I , I I I T
\ \ \ I \ I I I I I \ I I I I ,.... , I I 1 I 1 1\

i I 1 I I I 1 I I i , I I 1""'-.:. I 1 I I \
I

, I I I I 1 I I I I , , I ....... I , I I I 1

I I I 1 1 I I I , I I I I <; ! I I
1 I I I I I I I I I I I I I , I

I '"
I I , I I

-
, I I 1 I I I I I I I , , I 1 I I I

"

I I I I
I I I I I I I I I I I I I I I 1 I

I 1 I , I I I , , , I 1 I I 1 I '1". 1
1 1 I 1 I , ! , I I I , ! I I I I

, I I I I I 1 I 1 I I I 1 1
,

I I 1 I
I I , I I I I ! I I I I I J I I - ,

"
I 1 I I I I I I I I ! I I I I I I n

:0 I I I 1 I ! I , I 1 i 1 1 i I \
'" I I I I I I I I I I I 0

0« ~ Q Ii) 0
Hg

A N O D E CURRE NT PLOTTED AGAI NST AN O DE VOLTAG E UP TO
SkV WITH CONTRO L-GRID VO LTAGE AS PARA METER. Vg2 = 200V
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EL360 OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE UP TO
4kV W ITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 300V
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OUTPUT PENTODE EL360
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE UP TO 4kV
WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 400V
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EL360 OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST CONTROL·G RID VOLTAGE W ITH
AN ODE AN D SCREEN-GRID VOLTAGES AS PARAMETER WHEN TRIODE

CONNE CTED
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OUTPUT PENTODE EL360
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER WHEN TRIODE CONNECTED
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El360 OUTPUT PENTODE
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AN O DE A ND SCREEN-GRID CU RRENTS PLOTTED AGAINST ANO DE
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OUTPUT PENTODE EL360
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ANO DE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VO LTAG E W ITH SCREEN-GRID VO LTAGE AS PARAMETER. Vg1 = + 25V
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EL360 OUTPUT PENTODE
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A NODE AND SCREEN-GRID CURR ENTS PLOTTED AGAINST A O DE
VO LTAGE W ITH SCREEN-GRID VO LTAGE AS PARAMETER. V" I = + 50V
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OUTPUT PENTODE EL360
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SCREEN-GRID CU RRENT PLOTTED AGAINST AN ODE VOLTAGE W ITH

CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 1S0V
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EL360 OUTPU T PENTO DE
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SCREEN-GRID CURRENT PLOTTED AGAINST AN ODE VOLTAG E W ITH )

CONTROL-GRID VOLTAGE AS PARAMETER. Vg 2 = 200V
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OUTPUT PENTODE EL360
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SCREEN-GRID CURRENT PLonED AGAINST ANODE VOLTA GE WI TH
CONTROL·GRID VOLTAGE AS PARAMETER. Vg2 = 250V
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EL360 OUTPUT PENTODE
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SCREEN-GRID CURRENT PLOTTED AGAIN ST ANODE VOLTAGE W ITH

CO NTROL-GRID VOLTAGE AS PARAMETER. Vg 2 = 300V
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OUTPUT PENTODE EL360
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VO LTAG E W ITH
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TUNING INDICATOR

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

EM81

HEATER
Su it able for se ries or paralle I o pe rat ion , a.c. o r d.c.

VII 6.3 V

III 300 mA

OPERATING CO NDITIONS

Vb 250 V

VI 250 V

Ro 500 kfl

R. - k 3.0 Mfl

V" - 1.0 -10.5 V.

10 370 20 p.A

It 2.0 2.3 mA

~ 65 5.0 deg.

V~ max. ( I ~ = + 0.3p.A) -1 .3 V

LIMITING V ALU ES

Y :t( h l max . 550 V

Va max. 300 V

PMmax. 200 mW

V11h ) max. 550 V

VI max. 300 V

v, min. 165 V

Ik max. 3.0 mA

R. _." max. 3.0 Mfl

VII - k max. 100 V

R'I-I, max. 20 kfl

FEBR U A RY 19~O (1) Page 01



EM81 TUNING INDICATOR

)
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h

Ie )
'" '"a e o

9 E E
IC III III

" 6 III

'" -o

/
~
+1
-:

k,9'h h N

DIRECTIO N
OF VI EWI NG

B9A
Novo l Bose
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I@IFEBR UA RY 1960 (1) Page 0 2



TU NING INDICATOR EM81
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EM87VOLTAGE INDICATOR
Short g rid-base electron beam tube [or use as a voltage indicator
in tape record ers . The pattern consists o( a vertical column with
a fluorescent area at the top and battam. As the grid is driven
negative these fluorescent areas converge, until they meet at Vg =-10V. At Vg= -15 V
there is a 1. 5mm cross-over which can be utilised to indicate overloading.

HEATER
VII 6.3 V
III 300 mA

TYPICAL OPERATING CONDITIONS
(deflect io n electrode connected to anode)

VIJ 250 V

v. 250 V

R. 100 kQ

Rg - k 3.0 MQ

Vg 0 - 10 - 15 V

I. 2.0 0.5 0.2 mA

It 1.0 1.8 2.0 mA

*L 21 0 - 1.5 mm

*Lengt h of co lumn . A negative value of L indicates overlapping .

DESIGN CENTRE RATINGS

Val lJ) max. 550 V

v; max. 300 V

pa max . 600 mW

Vder.eioc .tt» max. 550 V

V def. el e L' o max. 300 V

VIIIJ) max. 550 V

Vt max. 300 V

v, min . 170 V

Ik max. 5.0 mA

Rg- k max . 3.0 MQ

RII- k max. 100 kn

VIH , max. 250 V

T lJ lIIIJ max. 120 °C

MAY 1962 Page 0 1



EM87 VO LTAGE INDICATOR
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VOLTAGE INDICATOR EM87
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HALF-WAVE RECTIFIERS EY86
EY87

High voltage half -wave rect ifi ers part icularly sui table for use in cathode

r ay tubee .h.t. supply units . Th e EY87 is electrically iden t ical to the EY86

but has a chemically treat ed bulb to pr event fl as h- over under conditions of

hi gh humidit y .

HEATE R

Vh
I
h

Heate r voltage tolerances lout ~ 200/l A

lout > 200/lA

6 . 3

90

±15*

±7*

V

mA

%
%

*Thes e tole rances apply when the power sup ply volt ag e is at its nom inal

valu e and when a valve hav ing bogey heate r charact er i stics is employed.

In addition, flu ctu ations in the mains supply volt age not exceeding ±10% are

permiss ible .

CAPACITANCE

(

LIMITING VALUES

Pu lsed input

t P . I. V. max .

lout max .

ttia(Pk) max .
C m ax.

1. 7

22

800

40

2000

p F

kV

/l A

mA

pF

t Max . dur atio n 18% of a lin e s canning cyc le with a max . of 18/l s .

ttMax . dur ation 10% of a li ne s canning cyc le with a max . of lOll S .

Sinus oid a l input (50c/ s)

Vin (r . m .s . ) max . 5 .0 kV

Iout m ax . 3 .0 rnA

C max . 0 .2 /I F

R li m min . 100 kn

J ULY 1964 P age D1



WARNING

X-ray shielding is advisable to give protection against poss ib le dan ger of

personal injury aris ing fr om pr olonged exposure at cl os e range to this tube

when operated above 16kV . The level of X-radiation is likely to be conside r ably

higher when th e heater circuit of the tube is open.

)

a

h.k ,s h

If) I":
Top Cap ~ 0
Type CT I a 0 1 -H

... -=..L CD

9 .'5±03 H ,I :~~

B9A Base

A l l dimensions in mm

x x
a a
E E

1'- "

wl
)

Pins 1, 4,6 and 9 ma y be use d for fixin g an ant i-corona shiel d .

P ins 3 and 7 may only be conne cted to points in the heater ci rcuit and must no t be

earthed .

)

JULY 1964 P age D2



HALF-WAVE RECTIFIERS EY86
EY87
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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FULL-WAVE RECTIFIER

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

EZ80

HEATER

Vh 6.3 V
hI 600 mA

LIMITING VALUES

Valr.m.s.) max. 2 x 350 V
lout max. 90 mA
C max. 50 [IF
ia (pk) max. (per anode) 270 mA
Yh-ekfpk) max. 500 V

( OPERATING CONDITIO NS

Vinlr .m.s.) 2 x250 2 x 275 2 x 300 2 x 350 V
Rum min . (per anode) 125 175 215 300 Q
C 50 50 50 50 [IF
lout 90 90 90 90 mA
Vout 265 285 310 360 V

a ' a"

h
x
IJ

E x
k 0 1 IJ

ll) E6 ll)

Ie IC to r.:..

L
to

B9A Base
kh h

16 4 0 1\ Al l dimensions in mm

I~IJANUARY 1960 (1) Page 0 1
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FULL·WAVE RECTIFIER EZ80

(

I e E Z 8 0 6568

(mA)

120

I

10 0

r

8 0

6 0

I

4 0

2 0

0

0 10 20 3 0 40 Va(V)

ANODE CURRENT PLOTTED AGAI NST ANODE VOLTAGE

JANUARY 1960 (1) Page Cl



El80 FULL-WAVE RECTIFIER.

Vout EZ8 0 I" 6569

(V) I

C-50,u F

600

500
~f;. V

0,>;:>
Jr.::JS

Ov

I

400 ~OOv-.,.. R,"
~;:>/Sv '17] ~ 2"300-12
\-- ' -,..,

~ ;:>X2~
°ll

2"~7
3 00 t-€" 175D.

2x(25D.

200

10 0

0

0 20 40 60 I ou t (m A)

REGULATION CURVES

(

(

JAN UARY 1960 (1) Page C2
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HALF-WAVE RECTIFIER GY501

E. H. T. r ect if ier for colour television receivers. Th is va lve has a chemically
treated e nvelope to avo id fl ashover under conditions of high humidity and low
atmospheric pressure (450mm of mercury).

HEA TER

(

vh (see note 1)

\
CAPACITANCES

C a_h+k

OPERATING CONDITIONS

l out

V
out

RATINGS (DESIGN CENTRE SYSTEM)

P.1. V. max. (see note 2)

V
out

max.

Ia (out ) max .

OPERATING NOTES

3. 15

400

1.2

1.5

25

31

25

1.7

v

rnA

pF+-

rnA

kV

kV

kV

rnA

1. The nominal heater voltage va lue applies to operation with the average
be am current to be expected in practice. Heater vo ltage variations up
to max. ±15% are permitted for a nominal tube under the worst probable
co nd itions.

2. Maximum pulse duration 22% of one cycle with a maximum of 18ilS. The
negative peak due to ringing in the li ne output tr ans former should be taken
into account .

3. When operated in a television receiver this va lve wi ll produce X- radia
tion in excess of permissible dosage and a suitable screen should be in 
corporated.

OCTOB ER 1 ~ 68 GY501 Page 1



OUTLINE DRAWING OF GY501

a

3

(

k.h h

k,h

89 Dbase
w ithout cent re stem

C .T.2 Top cap

8 2' S

'--n-rr-n-rr-n-U l (

All di men sions in mm

Pins 1, 5 and 9 maybe used to connect an anti-cor ona ring. Circuit elements
having the same potential as the heater, eg . series resistor , may be con
nected to pins 3 and 7. These pi ns must not be earthed
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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HALF-WAVE RECTIFIER GYSOI

GY501 8 42 24

200

15 0

100

50

o 200 40 0 600 Va (V)

ANODE CURRE NT PLOTTED AGAINST ANODE VOLT AGE

(
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U.H.F. TRIODE

Frame -grid t riode for use as grounded-grid amp

l ifier or self-os cillat ing mixer in Bands IV and V .

HEATER

I
h

V
h

CAPACITANCES

Un s hielded

Ca-g
ca_k

ca _ k + h

ca _ g + h

cg _ k

cg _ k (Ia = 12rnA)

cg _ k + h

cg _ h

ck _ g + h

Shielded

ch + k - g + s
C
a-g+s

ca _ k + h

CHARACTERISTICS

PC86

300 rnA

4 .0 V+-

+-

2 . 2 pF

240 mpF

350 mpF

2 .3 pF

3 . 5 pF

5 .6 pF

3.8 pF

300 mpF

6.3 pF

4 .1 pF

3.3 pF

300 mpF

175 V

-1.5 V

12 rnA

14 mA/V

4;85 kQ

68

230 n

APRIL 1965 Page D1



OPERATING CONDITIONS

As grounded-grid amplifie r

V 175 V
a

I 12 rnA
a

R
k

125 n
gm 14 mA/V

As se lf -oscillat ing mixer

Va (b) 220 V

R 5.6 kn
a

R 47 kn
g

I 12 rnA
a

I 50 {J.A
g

vosc (r. m.s. ) 2.5 V

gc 5 .5 mA/V

DESIGN CENTRE RATINGS
(

Va (b) max . 550 V

V max. 220 V
a

Pa max. 2 .2 W

I
k

max . 20 rnA

-V max . 50 V
g

R k m ax . 1,0 Mn
g -

V
h

_
k

max. 100 V

1841871

a
(

g-........

kh

APR IL 1965

h

h
h 9

k k
x
0
E

9 9 Ol
't

a a

DB9A Base

A ll dimensions in mm

I~I

x
o
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U.H .F. TRIODE
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U.H.F. TRIODE
Frame-grid triode for use as grounded-grid amplifier
in Bands IV and V.

HEATER

PC88

300
3.8

mA
V

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

Ch+k- g+ s 3.8 pF
ca -g+s 1.7 pF
Ca-k+h 55 mpF

Ca- g

CHARACTERISTICS
Va
la
Vg

gm
ra

Unshielded
1.2 pF

160 V
12.5 mA
- 1.25 V
13.5 mA/V

4.8 kn
65

240 n

OPERATING CONDITIONS
Va

Rk

la
gm
ra

1-'
No ise facto r

DESIGN CENTRE RATINGS
Va(b) max .

Va max.
pa max .
Ik max.

-v« max.
Rg- k max.
Vh - k max.

J U LY 1963

160
100
12.5
13.5
4.8

65
10

550
175

2.0
13
50
1.0

100

V
n

rnA
mAjV

kn

dB

V
V

W
rnA

V
Mn

V
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pe88 U.H.F~ TRIODE

(

(

(
a

h
h 9

9 9 x x
a a
E E

(") 0
k a '<t If)

9 9

~kh h

B9A Bo se

A ll dimension s in mm

18 37 11

I~IJ U LY 1963 Page D2



U.H.F. TRIODE PC88
(

(

849 1
P C 8 8 I a

I I
( rnA)

Va = 160 V

I 40

/
3 0

1/

/
I

/
20

r

V
I
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10

1/

0

Vg (V ) - 3 - 2 - I 0

AN ODE CURRENT PLOTTED AGAINST GRID VOLTAGE
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pe8S U.H.F. TRIODE
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AN ODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID
VOLTAGE AS PARAMETER
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R.F. TRIODE PC900

Triode with low anode -to -grid capacitance intended for us e as an r .f . amplifie r

in v . h .f. television receivers .

HEATER

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

I
h 300 rnA

V
h 3 .9 V+--

CAPACITANCES (with external shield)

(
c 350 mpFa -g

ca _k+h+s 3 .0 pF

c
g-k-h-s 4 .5 pF

c
a-k 80 mpF

c
g-k 3 . 3 pF

c
g-h <7 0 mpF

c
k_h 2 .3 pF

CHARACTERISTICS

V 135 Va
I 11.5 rnAa
V - 1. 0 Vg
gm 14 .5 mA/V

fl 76 +--
r

a 5 .25 ~+--

OPERATING CONDITIONS 2

Vb 200 200 135 V

R 5 .6 5 .6 1.5 k\2-<-a
Rk 0 87 0 \2+--

Ia 16 .5 11.5 16 .5 mA-<-

I 20 0 20 fl A+--g
V -0 . 5 1.0 -0.5 Vg
gm 20 14. 5 20 mA/V

fl 84 76 84 +--
Vg for 10 : 1 reduction in gm -3.2 -3. 8 - 2. 3 V+--

Vg for 100 : 1 reduction in gm - 7 . 7 - 8 . 3 - 5 . 3 V-<-

I~IDECEMBER 1965 P age D1



RATINGS (DES IGN CEN TRE SYSTE M)

550 V

200 V

2 .2 W

20 rnA

50 V

1.0 MQ

3 .0 MQ

100 V

Va(b) max .

Va max.

Pa max .

I
k

max .

-V max.
g

Rg -k max .

Rg _kmax. (a ,g ,c. circuits)

*V
h

_k max .

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

(

18 4 370 1

a
h

CJlX
5 ' 0k ~ E C\JX
9 ,"", 0

'"E

B7G Bose
k h h

A ll dimens ions in mm
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R.F. TRIODE PC900

0 ·1

0 2

Ia(mA )

gm(m A IV )

1"0

10

PC 900 B4364 1

Va =13 5 V
)

Vs=OV

3 ~

g m

ra I a

V

1\
~
II

II

~

II

~

10

10

1
- 8 ·0 Vg (V) -6·0 -4·0 - 2·0

0 ·01
Vg (V) O

ANODE CURREN T, MUTUAL CONDUCTANCE AND ANODE

IMPEDANCE P LOTTE D AGAINST GRID VOLTAGE
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R.F. TRIODE PC900
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PC 900 8 4 64 6 1
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ANODE CURREN T PLOTTED AGAINST GRID VOLTAGE
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MUT UAL CONDUCTANCE PLOTTED AGAINST GRID VOLTAGE
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R.F. TRIODE PC900

Vb=135V 8436 9

Ra =1.5 kn

) 1\
L.--~

K=l·'. \

Ii
10'

10'

Yin
(m V r .m. s.

Yin
(mVr.m.s .

Vb=200V

Ra=5 .6 k.n

)

K=l·'. II \- r-, \=/

CROSS MODULAT ION CURVE
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R. F. DOUBLE TRIODE PCC85

(
Doubl e triode primarily intended for us e as an oscillator and mixer at
frequenci es up to 200Mc/s in te levision r ec e ive rs.

HEATER

Suitable for series ope r at ion, a. c. or d . c.

30 0

9.0

rnA

V

For char ac teris tic s, ope r at ing conditions and limiting value s see type UCC 85 .

55 ·6
max

B9A Ba sl2h k"k' h

g' gil

A ll d irncnsions in m m -<-

Th e t riode on pins 6 ,7 and 8 should be used as th e r . f. amplifier and that
on pins 1 , 2 and 3 as the s elf - osc illati ng additive mixer .

DECEMBER 196 5 Page D1
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R.F. D OUBLE TR IODE
Variabl e-mu frame grid daubIe triode primarily intended
for use as a cascode amplifierat frequencies up to 220Mcls
in telev ision receivers with series connected heaters.

HEATER

Su itabl e fo r series ope ratio n a.c. o r d.c.

PCC89

300

7.5

rnA

V+-

CAPA CITANCES (measured with an ex ternal shield)

Ca ' - a'" < 15 mpF

( ( g ' - a " < 5 mpF

Grounded cathode sect io n

Ca ' - g ' 1.9 pF

Cg ' - k ' + h + gll'+s 3.8 pF

Ca ' - k ' + h + g"'+s 2.5 pF

Cg' - h < 300 rnp F

G rounded grid sect ion

Ca"- g'" 4.1 pF

Ca "'- k '" < 200 mpF

( Ck"- g"+h +s 6.3 pF

Ca "'- g'"'+ h +s 4.5 pF

Ck ' - h 2.9 pF

CHARA CT ERIST ICS (each se ction)

Va 90 V

la 15 mA

Vg -1 .2 V

gm 12.3 mAjV

r a 2.9 kQ

( fl 36

I$£BidIMA RCH 1961 ( I) Pa ge 0 1



PCC89 R.F. DOUBLE TRIODE

(

lead- th rough
capacitor

_ _ _ _ _ _ _ _ _ _ _ _ ____ --..-_~----<l+

IBOV

a .g .c .
F ig.1

CHARACTERISTICS (cascade- see Fig. 1)

gill

*V.,

Noise factor

180 V

15 rnA

12 rnA/V

-9.0 V

5.5 dB

*Fo r 100 : 1 reducti on in cascade slope .

MARCH 1961 (1) Page 02





PCC89 R.F. DOUBLE TRI ODE

LIMITING VALUES (each section , unless otherwise stated)

Va max.

pa max.

Ik max.

-Vg max.

R g' - k ' max.

R g' - k ' max.

V h - k " max. (cat hode positive)

R h - k max.

130

1.8
18
50

1.0

500

200

20

Y

W
rnA +

Y
MQ

kQ

Y +
kQ

To fulfil hum requirements, Yh - k • must be less th an 50Yr.m .s.

(
22·2

IT~~
h

0" k ' (J)~
gil,s

1
<O ~

gil,s k '

_Jk" 0 '

B9A Bos e

0 ' a"

k' h h k "

g'

14 4 731 All d imens ion s in mm

The tr iode on pins 6, 7, 8 and 9 sho uld have the grounded cathode connec
t ion , and th at on pins 1, 2 and 3 shou ld have th e grounded grid connection.
It is recommended that pins 7 and 8 be st rapped.

SEPTEMBER 1960 (1) Pa ge 04



Each s ect ion

(

R.F. D OU BLE TRIODE

5475 P C C 8 9

Vo 90V

PCC89

10

( rn c )

gm
(mA/V)

r o
(k n )

30

25

20

15

10

gm

5

o
Vg 1(V ) 8 6 -4 -2 o

AN O DE CURRENT. MUTUAL CONDUCTANCE AND ANODE IMPEDA NCE
PLOnED AGAINST GRID VOLTAGE

FEBRUARY 1959 ( 1) Pa ge C1



PCC89 R.F. DOU BLE T RI O DE

~
.y

'-r- c
r- 0

~r-
:;;
0.. 0

U r- '" co
~r- s:

0 >r- 0 f- > f- >
r- r- W <Q f- 0 - Lll

N cil eiJ
> I f- I - I
0
N ,......
I I.... "> r- r- > ~

,
N r- r- ~> , ,

C? I r-r- I
I- ....... l"- I'

0
I N

'" I...... "r-f- > ..... "f- r- Lll

6 I ... "- 1"\ \.f- f- I .... 1', ....... i' ,\
> '" "- 'I' , , I\.
0 r-,
"yo to. ..... \.\

I' '" \, ..... ,
" \ \. \

"- ..... 1'\ ,
0

/ r-, "
, \ \ OJ

"" "- i'.. " l\
10'" ..... 1'\ " \\

L/ ..... , I"
, \ \

l..-
~

I" ......

" 1\
OJ '" "-

"
,

" 1\ .
c, ..... " 0..... ".v

" I\'
......

1\,
Ol

",....

" I'
Lll

0

o::i 0 0 52 0

H E
(') N

AN ODE CURRENT PLOTTED AGAIN ST AN ODE VOLTA GE W ITH GRID
VOLTAG E AS PARAM ETER

(

(

(
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R.F. DOUBLE TRIODE PCC89

o

'0

0 '03

0 ' )

10
rnA)

0 '0/
o- 10- 20-30

PCC89 63064

(

~
I

1/
II "

II rJ

1/ 1A~ 1/ 11
IIr/l/l/
II(/IN

I

1/
1/ '/ 1/ 1/

II rtll 1/II

II

II )/ 1/

IJ

"

7 6 4 3 1,2

Vg (V)

Pa ge C3

VOLTAGECURRENT PLOnED AGAI NST CO NTROL-GRID
UNDER CO NDITIONS 1 to 9 (See page 03 )

I@I ----------
AN O DE

JULY 1964



PCC89 R.F. DOUBLE TRIODE

(
6514 PCC89 gm

(mAIV)

20

10

II
6 '017

fl

Ii II Vi
II II

1/
2·0

1'0ri
0 ·6

1/ 1/

k:
11 11 II

0 ·2

IJ
0· 11.1

Ii Ii
0 ·0611 I j

8.9 7 6 S 4 3 1,2

0 ·0 2

Vg ( V) -I S -10 - S 0

MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
UNDER CONDITIONS 1 to 9 (See page D3)

(

(
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V.H.F. DOUBLE TRIODE

VariabJe-mu , low noise v.h.f. frame grid double triode
with h igh mutual conductance for use as a cascode
amplifier.

PCCI89

Pag e 01SEPTE MBE R 1962
------------- I@I



PCCI89 V.H.F. DOUBLE TRIODE

NOTE

In orde r not to exceed t he maximum permissib le anode vo ltage w hen t he

cascode amp lifier is co ntro lled . it is ne cessa r y to use a vo ltage d ivider

for t he gri d of the grounded g r id sect ion .

(

152421

~~
(

ma x

0' SOil
h , I

h 0
1

k " gl
Ex ExEo Eo

gl gil OlE ID E"l" If')

g il k' J__ I

o " s -~ :\
k ' h h k l

' B9 A Base

Th e triod e on pins 6. 7. 8. sho uld have the g ro unde d cathode connection

and that on pins 1 . 2. 3.. sho uld have th e grounde d g r id co nne ct io n.

SEPT EM BER 1962 Page 02



V. H .F. DO UBLE T RIODE PCCI89

(

9 5 09 PCCI8 9 Ie
(mA)

Ve =90V 9 m
I I I I I I I (mA/ V)

Each sec t ion
3 0

~
I!

10

I)
3 ·0

1/
I e II gm

1-0

If

0 ·3
V

IJ

1/
1

/

I 0 -1

Ih
0 -03

0 -0 1

Vg(V )' - 15 - 10 -5 0

ANODE CURRENT AND MUTUAL CONDUCTANCE PLOTTED AGAIN ST
GRID VOLTAGE

Page C lSEPTE MBE R 1961
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pee ·89 V.H.F. DO U BLE TRIODE

s
;0

7
0 7("10

-i o 0
"1.>', 0 <:, 7

0 <I .b <iJ
" -, ,

~ \ \ - I
\

I

I 0
N

"1.>'
I '0 , _

I

"1 --O~' 6"
0"1 0

0
co

I
'O~ .

0<: <0I e .,.
0 I _ ~ o

(]> ".,.,
co . u

"U '"u :c
0.. u

0

W 0
L -r

- -

I

I , - 1
i -I

I 0, N
I - - - -

j -

0 - - -

~ - - 0

o ~ 0 0 0 ~ 0
H S <f (") N

ANODE CURRENT PLOTTED AGAIN ST AN O DE VO LTAGE W ITH GRID
VO LTAGE AS PARAMETER

(

(
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V.H .F. DOU BLE T RIODE PCCI89

'" ~
~ 0
0> >

> > > > > >
0 0 0 0 0 CIJ
.q. til .0 cO I I
I I I I

0
CIJ

~'!:'

~'?' 0
0

~

~,-
0

....L co
,,~

I-i

"0°' _ 0
<0

" s-·o, 0
't

0

" "o.,,~ CIJ
0

'" :,..
eo u..
U '"U s:
n. u

h-
o

01lJ

,, < eo <0 't '" 0
HE

ANODE CURRENT PLOTTED AGAIN ST ANODE VOLTAGE WITH GRID
VOLTAGE AS PARAMETER IN THE REGION OF THE ORIGIN
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T RIODE PENTODE
Combined triode and high slope r.f. pentode with
separate cathodes. Primarily designed for use as a
frequen cy changer at frequencies up to 220Mcjs in
television equipment with series connected heaters.

PCF80

HEAT ER
Suitab le for series operat ion, a.c. o r d .c,

Ih
Vh

MO U NTING POSITIO N

CAPACIT AN C ES (meas ur ed wi t ho ut exte rna l shie ld)

300
9.0

Any

mA
V

Cap _ a t

Ca p _ g l

Cgpc.a t

C~ I ) _ g: t

Pent ode section

* Ca _1:1
( i n

CUll I

< 0.06 pF
< 0.02 pF
< 0.16 pF
< 0.02 pF

< 0.Q25 pF
5.5 pF
3.8 pF

" May be reduced t o < 0.01pF by the use of a skirted base.

T r iode sec t io n

Cg:_ k l h

Ca _ k I-h
Ca _g

2.5
1.8
1.5

pF
pF
pF

(

CHARACT ERISTICS

Pe nt ode secti on

Va
v..
la
Vg1
Ig ,

gm
!), l,a - g'2

r,
Rl n (f = 50Mcjs)
R t" tI

Triod e section
Va
I"
Vo
gill
p.
ra

ISSUE 3

170 V
170 V

10 mA
- 2.0 V

2.8 mA
6.2 mA/V

47
400 kO

10 kn
1.5 kO

100 V
14 mA
-2.0 V

5.0 mAjV
20
4.0 kD

'4@91 PCF80 357-1



PCF80 TRIODE PENTODE
Combined triode and high slope r.i, pentode with
separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mcis in

television equipment with series connected heaters.

170 V
170 V
100 kQ

0 Q
6.3 mA
2.5 mA
4.0 V

53 flA
2.05mA/V

720 kQ

(
550 V
250 V

1.7 W
550 V
200 V
175 V
750 mW+-
500 mW+-

17 mA+-
-1. 3 V

1.0 MQ
500 kQ
225 v +-
100 V+-

(
550 V
250 V

1.5 W
17 mA+-

200 mA
500 kQ
- 1.3 V

350 V+-
225 V+-
100 V+-

+-

Triode se ctio n

Va(b) max.
Va max.
pa max.
II< max.

ti k(Pkj max.
Rg_k max.
Vg max. (Ig]= +0. 3 i~A)

- Vg(pkj max.
*Vh_ k max. (cat hode positive )

Vb_ k max. (cat hode negative)

*Max. d.c. com po ne nt 150V
t Max. pulse durat ion 200[1.s

TYPICA L O PERA T I NG C ON DITI ONS
As a f r eq ue ncy changer

v, 170
Vg2 170
Rg] 100
Rk 820
la 5.2
Ig2 1.5
Y osc (l" .m .s. ) 3.5
In 0
g c 2.1
ra 870

LIMITING VALU ES
Pe ntode sectio n

Va(b) max.
Va max.
pa max.
Vg2(bj max.
Vg2 max. (lk;£ 10mA)
Vg2 max. (Ik>10mA)
p" max. (Pa;£ 1.2W )
Pg2 max. (pa> 1.2W)
Ik max.
Vg] max. (l g] = +0. 3 1~A)

Rg]_k max. (cat hode bias)
Rg]_k max. (fixed bias)

*Vb-k max. (cat hode positi ve)
Vh _ k max. (cathode negative )

*Max. d.c. component 150V

OPERATING NOTE
It is ant icipated tha t variat ions in heater- to-cath ode capacitance may
render t his valve unsuitable fo r use in Hartl ey osci llator circ uit s,
par ticularl y in f.m. receive rs. Fo r t his reason it is reco mmended t hat
a Colpi tts type of circu it be emplo yed .

ISSUE 3 PC F80 357-2
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TRI O DE PENTODE
Combined triode and high slope r.f. pentode with
separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc!s in
television equipment with series connected heaters.

CF80

(

[j 22 2 1

ap a t

h
h a p

92 kp,93.5 E ExE X
92 9t 0 E o
91 kt

~ E ~E
91

l . LJat 9t

B9A Base
kp,93,S h h kt

ISSUE 3 PCF80 357· 3



PCF80 T RIO DE PENTODE
Combined triode ond high slope r.f. pentode with
separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in

television equipment with series connected heaters.
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PCF80 357-4ISSUE 3

ANODE AN D SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOL TAGE FOR PE NTODE SECTION W ITH CO NTROL-GRID VOLTAGE

AS PARAMETE R
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TRIODE PENTODE
Comb ined triode and high slope r.f. pentode with
separat e cathodes. Primarily designed for use as a
freque ncy changer at frequencies up to 220Mcis in
television equipment with series connected heaters.

PCF80

3701 PCF80 I 9m
mAl(mAN

P~ntod 4Z S4Zction

Vo- V92 = 170V

25 10

10

20 6

9m
15 6

10 4

5 2
I 92

0 0

V91(V) - 8 -6 -4 -2 0

ANODE AND SCREEN-GRID CURRENTS AN D MUTUA L CON DUCTANCE
PLOnED AGAIN ST CONTRO L-GRID VO LTA GE OF PENTODE SECTION .

V" = V"" = 170V
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PCF80 T RIO DE PENT O DE
Combined triode and high slope r.f. pentode with
separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mcjs in

television equipment with series connected heaters.

(

I
~"'" ;?;;;

0
0

""

0

'1;;- '1;- '"'1<, 1-
'10 N

"-
,

~,

"I 9~

~'l

~' 0

~'"
0

c '"0 "-..I
0

:;;

it-'u
CD ~u,
u u

~,Q. ..,
0

~ "II , 0
11'1

W - -.I.

'10~6
'1

0
Q

~ -
'!' 0
II '"
~

0

0'< 0 0 0 2 0
'f M NH..s

ANODE CU RRENT PLOTTED AGAINST ANODE VO LTAG E FOR T RIODE
SECTIO N W ITH GRID VO LTAGE AS PARAMETER

(

(
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TRIODE PENTODE
Combin ed triode and high slope r.f. pentode with
separate cathodes. Primarily designed for use as a
frequency changer a t frequencies up to 220Mcjs in
television equipment with series connected heaters.

PCF80

l

PCFSO 3196 Ie
(mAl

Tr tode sec ti on

I
I

,
,
I
I

50

40

30

20

~

° I,fJ1
~ ~

~g/ ",0 1 0 .:..
"- s ~t 10

0

Vg (V) -20 - 15 - 10 - 5 0

ANODE CURRENT PLOTT ED AGAINST CONTROL -GRID VOLTAGE FOR
T RIODE SECTION FOR VARIOUS VALUES OF ANODE VOLTAGE
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PCF80 TRIODE PENTODE
Combined triode and high slope r.f. pentode with
separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mcjs in

television equipment with series connected heaters.

(

PCFBO 3 2 18 I Q 9m
(rnA) (mA/V)

Tr lo d e s cct lo n

Vo 100V

30 6

25 5

9rn Io

20 4

15 3

10 2

5 I

0 0

Vg(V) 14 12 10 8 6 4 2 0

ANO DE CUR RENT A N D MUTUAL CO N DUCTA NCE PLOTTED AGAINST
G RID VO LTA GE FOR TRIODE SECTIO N. v, = 100V

(
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T RIOD E PENTODE
Combined triode and high slope r.i, 'pentode with
separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220McJs in
televisio n equipment with series connected heaters.

PCF80

(

9m{oi'U) r,,~~ PC F80 J 3696 9<

(mM V) (mA l :rnA/V)

1 91 '.Vo• VQ2-170V (M O )
I" AI R91- IOOkfi

Rk - 82Qn

P"

• 8 2·0

3 6 1·5

to
9",C"1)

.........,

II ,....,
~'"

2 • ' ,0

r.
I

, 2 0 ' 5

192

0 0 0

0 2 • V~C: ("r.m.sJ

PERFORMANCE CU RVES FOR USE A S A FREQUENCY CHAN GER W ITH

Rk = 8200
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PCF80 T RIODE PENTODE
Combined triode ond high slope r.f. pentode with
separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in

television equipment with series connected heaters.

(

9m(ll'ff ) r..192 PCF80 3685 9< 191
IrnAl V} (mAl mAlVi (~ A)'.Va;::Vg2 ",170V (Mn)

R91=/OOkn

Rk"'OO

8 20 ~ 2 · 0 80

I\l

6 .5 .,,¢ ,-s 60

4 10 " 0 4 0

'.
I

/.
~

9h) (4"" )

2 5 o -s 20

1
92

0 0 0 0

0 2 • Vosc( Vr.m.s.)

PERFORMA NC E CURVES FOR USE AS A FREQUENC Y CHANGER WITH
Rk = on

(

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

PCF80

(
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CONTROL-GRID BIAS PLOnED AGAI NST OSCILLATOR VO LTAGE FO R
VA RIO US VA LUES O FCATHODE RESISTO R A N D GRID RESISTOR , TO GETHER
W ITH 'CO NTOU R LINES' O F CONS TANT CONVERSION CO N DUCTANCE
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TRIODE PENTODE PCF86Combined triode and high slope frame grid r.f.
pentode for use as a frequency changer at fre-
quencies up to 220Mcis in television tuners.

(

HEATER

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

Ih 300 rnA
Vh 8.0 V

CAPACITA NCES (measu red without an external shield)

Cap - at 125 rnpF-(-

Ca p -egt 14 rnpF
Cg l - a t < 10 rnpF
Cgl - gt < 10 rnpF

Pe ntode section

Ca - gl 12 rnpF
Cgl - g 2 1.7 pF
Ci n 5.8 pF-(-

( ou t 3.5 pF

T r io de sectio n

Cg- k + h 2.4 pF
Ca- k + h 1.1 pF
Ca - g 2.0 pF

CHARACT ERISTI CS

Pent ode sect io n

Va 170 V
Vg2 150 V
la 10 rnA
Ig2 3.3 rnA
gm 12 rnA/V
ra > 350 kQ

!lg l -g2 70
Vg 1 - 1.2 V
Req 1.0 kQ

T r iod e section

Va 100 V
I. ' 14 rnA
gm 5.7 mA/Y-(-

fL 17
Vg -3 .0 V

J U NE 1963 Page 01



PCF86 TRIODE PENTODE

OPERATING CONDITIONS AS A FREQUENCY CHANGER

Pentode section
Va
Vg 2( b )

Rg 2

Rg 1

la
Ig 2

V osc(r .m.s .)
gc

190
190
18

100
8.5
2.7
2.3
4.5

V
V

kO
k{ l
rnA
rnA

V
rnA/V

250 V
2.0 W

150 V
500 mW
18 rnA

250 kO

125 V
1.5 W

15 rnA
500 kO
100 V

Triode section
v, max.
pa max.
Ik max.
Rg - k max.

*Vh - k max.

*To fulfil hum requirements on a.m. sound , it will be nece ssary fo r Vh - k to
be less than 50Ve- m.s. For intercarrier receivers Yh - k sho uld not exceed
tsv..«;

LIM ITI N G VALU ES

Pe nt ode section
Va max.
pa max.
Vg 2 max.
P g2 max.
Ik max.
Rg1 - k max.

h h

k, 93. s

h
h

B9A Base
All dimensions in mm

r~2';lrr=T1
x x
o 0
E E

Ol <D

LJ j

(
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TRiODE PENTODE PCF86

I , s, PC F86
9286 r. 1'1

1. 2 ( rn A!V ) (MO) (p A )

( rnA)
Vb- I90V

9 m(efO R92- 18 k U
(rnAM R" 10 0 k U

20 5 1·0 50

I"

g,

16 4 0· 8 40

r.

12 3 0 ·6 3 0

I,
8 2 0 ·4 2 0

9m {af f)
0 ·2 104 1

1'2

0 0 0 0

0 1 2 3 Vosc( Vr.m.s. )

PERFORMAN CE CU RVES FOR USE AS A FREQ U EN CY CHANGER
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CF86 T RIO DE PENTODE

7754 P CF8 6 I I I ro
I

(mA) (MO)

Pent o de section gm
I (mA/V)

"c I o
Va =170 V

Vg 2 =15 0 V
25 2·5

20 2'0

~{0

15 1·5
I

I

10 i·O

'\.Q,i,;
c7

5 0·5

I

a a

Vg 1(V) -3 -2 - I a

ANOD E AND SCREEN·GRID CU RRENTS, MUTUA L CON DUCTA NCE AND
AN ODE IMPEDANCE PLOTTED AG AINST CONTROL·G RID VOLTA GE.

PENTODE SECTION

(

(
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TRIO DE PENTODE PCF86

'" > > > > > » :;-
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I
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I
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Hl 0 0 Q 0
(') C\I

AN ODE A ND SCREEN-GRID CUR RENTS PLOTTED AGAIN ST AN ODE VO LT
AGE W ITH CON TRO L-GRID VO LTAG E AS PARAMETER. PENTO DE SECTION
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PCF86 TRIODE PENTODE

7 768 PCF 86 10
(rnA)

Tri ode sect ion

50

I
I

40;:.
0 ;:.

~ J 3/- f- ;:'

¥l;:.0
f- ";:.0 -j

:;,.0

30

I

I I

20

I

;:.
0

':/i
;:.0

10I

I
I
I

0

Vg(V) -1 5 - 10 - 5 0

(

(

ANODE CU RRENT PLOTTED AGAI N ST GRID VO LTAGE FOR VA RIO US
VA LUES OF ANODE VO LTAG E. TRIODE SECTION

Pa ge C4
l4f§td I ------------
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TRiODE PENTODE PCF86

Vg
8 13'52

PCF8 6 r o ~

(V) (knl
(mA N ) Triode sect ion

Vo= 10 0 V

9m
10 I 5 0 25

~

8 4 0 20

I

6 30 .15

I I

4 I
20 10

I

f..-
2 9 10 5

ro

0 0 0

0 10 20 30 I a ( m A )

GRID VO LTAG E, MUTUAL CONDUCTAN CE, AN ODE IMPEDA NCE AN D
AM PLIFICATION FACTO R PLOTTED AG AINST ANODE CURRENT. T RIOD E

SECTIO N

J U N E 1963 Pa ge CS



PCF86 TR IO D E PENTODE
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TRIODE PENTODE PCF86
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TRI ODE PENTODE PCF801

Combined triode and frame -grid, variable -mu pento de for us e

as a fr equ ency changer and i. f. amplifier at fr equencies up to

200Mc/s in tel evision r ec eiver s .

HEATER

(

(

Suitabl e for series operation a . c . or d .c ,

lh

V.h

CAPACITANCES (shie lded)

cap- at

cap -gt

cgl -at

cg l -gt

P e ntode section

ca -g l

ca -g l max .

cg l -g2

cin

cout

Tr iode section

ca-g
c in

cout

CHARACTERISTICS

P entode se ct ion

Va

Vg2

Ia

Ig2

Vgl

gm

r a

fLg l -g2

Req

300 rnA

8 .5 V

< 25 mpF

< 10 mpF

< 10 mpF

< 10 mpF

9. 0 mp F

12 mp F

1.6 pF

6. 2 pF

3.7 pF

1. 8 pF

3.3 pF

1.7 pF

170 V

120 V

10 rnA

3.0 rnA

- 1.4 V

11 mA/V

> 350 kQ

55

1.5 kQ

MARCH 1964 Page Dl



Triode section

Va 100 V

Ia 15 rnA

Vg - 3. a V (
grn 9.0 rnA/V

Ii 20

OPERATING CONDITIONS AS FREQUENCY CHANGER

Pentode section

Vb 200 200 V

Ra 2.7 4.7 kn

Rg2 27 27 kn

Rg1 0 .1 1.0 Mn

Ia 10 9.3 rnA

Ig2 3 .0 2.9 rnA (
Ig1 8 .0 2.3 IiA

Vg1 - 1.4 V

Vosc (r.rn.s.) 1.6 1.6 V

gc 5.0 4.7 rnA/V

* With grid current bias.

OPERATING CONDITIONS AS 1. F . AMPLIFIER

Pentode section

Vb 200 200 V

Ra 2 .7 4.7 kn

Rg2 27 27 kn (
Rg1 0.1 1.0 Mn

Ia 10 13 rnA

Ig2 3.0 3 .9 rnA

Vg1 - 1.4 V

grn 11 14.5 rnA/V

Vg1 for 100 : 1 reduction in gm - 12 V

Rin (f = 50 Mc/s) 10 10 !ill

* With grid current bias.

OPERATING CONDITIONS AS OSCILLATOR

Triode section

Va 200 200 V \
Ra 8 .2 12 ki1

I~IMARCH 1964 Page D2



TRIODE PENTODE PCF801

(
Rg

Vos c

la

gm

DESIGN CENTRE RATING S

10 10 kn

4.5 3. 3 Vr . m . s .

16 12 rnA

3.7 3.7 mA/V

P entode section

Va(b) max .

Va max.

pa max .

Vg2(b) max .

Vg2 max.

pg2 max .

Ik max.

- Vgl max.

Rgl-k max .

Tr iode section

Va(b) max .

pa max .

lk max.

- Vg max .

Rg-k max.

* Vh - k max .

550 V

250 V

2. 0 W

550 V

250 V

see pa ge C4

18 rnA

50 V

1. 0 Mn

550 V

1.5 W

20 rnA

50 V

500 kn

100 V

(
* To fulfil hum requirements on a.rn . sound, it will be necessar y fo r Vh -k to

be less than 50Vr .m.s.

B9A Base
All dimensions in mm

lO x
'0f8Eat

92

gt

h

k. 93. S

9t

h

92
91

(
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TRIODE PENTODE PCF801

(
00

Ie
mAl

20
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2

5
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0·5

0 ·1
o510152 0 Vg l (V )
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I j I II
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l II V
v v II.:.
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.:./ 1/. 5"-.ig ~J ;,.
~J !iJ :>

0
IJ
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II Ii
1/ II

IJ ~ IJ Ii
I) I}

~
~

I) V ~
IJ IJ

ANODE CURRENT P LOTTED AGAINST CONTROL -GRID VO LTAGE WIT H
SCREEN -GRID VOLTAGE AS PARAME TER Va = 170V

Page C 1MARC H 1964
---------- I~I ----------..,....,



(

o

2

19 2
rn A)

0'2

0 ·5

0 ·05 (

0 '1

PCF80 1 817ee I

Va.170V

J We
II II-

~ II
~ I I

~ I
'I ~ J

I

" I J
II " J II

1/ II

" I IJ

~ II II ~..:..11
~ II III

~~

~" ~J~ ~~ :>
~II ~,j 0

~ O)J 0
v

II
J

I I II
J IJ I

0 ·02

-20 Vg l (V ) - 15 - 10 -5
0 '01

o

SCREEN- GRID CU RRENT PLOTTED AGAINST CON TRO L -GRID VO LTAGE WITH

SCREEN-GRID VOLTAGE AS PARAMETER Va = 170V
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TRIODE PENTODE PCF801
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MUTUAL CONDUC TANCE P LOTTED AGAINST CONTROL -GRID VO LTAGE WITH

SCREEN- GRID AS PARAMETER, Va =170V _
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T RIODE PENTODE PCF80 t J
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T RIODE PENTODE PCF801
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(

PCF801
B loge

"Triode section
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ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE VOLTAGE
AS P ARAMET ERS . TRIOD E SEC TION.
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TRIODE PENTODE PCF801
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PERFORMANCE CURVES FOR USE AS OSCILLATOR. TRIODE SECTION .
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TRIODE PENTODE PCF806Combined triode and high slope frame grid r. f.
pentode for use as a frequency changer at frequen-
cies up to 220Mc{s in television tuners.

(

H EATER

Suitable for series oper ation . a.c. or d.c.

III 300 mA
Vh 8.0 V

CAPACITANCES (measure d wit hout an exte rnal shield )

Cap - at ·< 30 mp f
Ca p - gt < 10 mpf
Cgl - at < 10 mpf
CgI- gt < 10 mpf

( Pentode section

Ca - g l 12 mpf
CgI- g2 1.6 pf+-
Ci n 6.0 pF
Cout 3.3 pF+-

Triode section

Cg- k+h 2.2 pF+-
Ca- k+h 1.2 pF+-
ca- g 2.0 pF

CHARACTERIST ICS

Pentode section

Va 170 V
Vg2 150 V
fa 10 mA
Ig2 3.3 mA
gm 12 mAjV
ra > 350 kO
[J.gl-g2 70
VgI -1 .2 V
Req 1.0 kO

Triod e sect ion

Va 100 V
fa 14 mA
gm 5.5 mAjV
[J. 17
Vg -3.0 V

Page 01I~I' ---------- --MARCH 1963



PCF806 TRIODE PENTODE

OPERATING CONDITIONS A S A FREQUEN CY CHANGER
Pentode sectio n

Vb
V g2(b j

Rg2

Rg1

la
Ig 2

Vosc(r .m.s .)
gc

190
190

18
100

8.5
2.7
2.3
4.5

v
V

kQ
kQ

mA
mA

V
mAjV

DESIGN CENTRE RATINGS
Pentod e section

V a ma x .
pa fTlax .
V g2 ma x .
P g2 ma x .
it, ma x.
Rgl - k ma x .

Tri od e sec ti o n

v; max.
p a ma x .
Ik ma x .
R g - k ma x .

*Yh - 1i max.

250 V (2.0 W
150 V
sao mW

18 mA
250 kf1

12 5 V
1.5 W

15 m A
500 kf1
100 V

*To fulfi l hu m re q uiremen ts on a.m . so u nd , it w ill be ne cess ary for VIl - J< t o
be less than 50Vr. rn.s .

(

92
91

MA RC H 1963
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All dimensions in mm
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TRIODE PENTODE PCF806

(

I , s, PCF806 9'288 r, I"

I"
( m A /V ) (Mil) ( ~ A)

(mA) Vb- 19 0 V
9 m( e ff ) R" 18 k O
(mAN) R" 10 0 k O

20 5 1·0 50

I ..
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16 4
I 0·8 40

!

r.

12 3 0 ·6 30
I
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8 2

I 0 ·4 20

I

I

I

4 I
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0·2 10
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I

a a a 0

a I 2 3 VQ 5.JVr.m.t.)

PERFO RMANCE CURVES FO R USE AS A FREQUENCY CHANGER
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PCF806 T RI ODE PENTODE

77 5 44 P CF8 0 6 I I i I Co

I
( m A ) ( 1'1 0)

Pent ode section gm
I

Co 1 0

( m AN)

I
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25 2·5
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15 1· 5
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0 0
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(

(

AN O DE AN D SCREEN·GRID CURRENTS. MUTU AL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGA IN ST CO NTROL-G RID VO LTA GE.

PENTODE SECTION

Page C2
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TRIODE PENTODE PCF806
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PCF806 TRIOD E PENTODE

7768 PCF806 I a
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(

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE FOR VARIOUS
VALUES O F ANODE VO LTAGE. TRIO DE SECTION
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TRIODE PEN T O DE PCF806

\
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Vo =100V
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0 I 0 0

a 10 20 30 Io( mA)

GRID V OLTAGE, MUTU AL CONDUCTANCE, AN ODE IMPEDANCE AND
AMP LIFICA TION FACTOR PLOTTED AGAINST ANODE CURRENT,

TRIODE SECTION
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T RIODE PENTODE PCF806
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(

TRIO DE HEPTODE

TENTATIVE DATA

PCH200

Triode heptode intended for use as a noise cance lled synchronising pulse separator

and cltppe r ,

HEATER

(

(

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

Ih
Vh

CAPACITANCES

cab_at
c

g1
_
at

cgl -gt
C

g3
_
gt

He ptode section

c
in

cout
c

a
_
g1

c
a

_
g3

C
g1

_
g3

Tr iode secti on

c.in
cout
ca -g

CHARA CTERISTICS

He ptode secti on

Va

Vg2+g4
Ia
Ig2+g4
I g3

V g3
V

g1
Vg 3 max . (Ig3= 0 . 3Jl A )

V g1 max. (I
g1

= 0. 3JlA)

300 rnA

8.5 V~

<150 mpF

<10 mpF

<5 .0 mpF~

<20 mpF

4. 4 pF

5 . 4 pF~

<100 mpF

<2 50 mpF

300 mpF

3.3 pF-

1.7 pF+-

1.8 pF

14 V

14 V

1.5 rnA_

1.3 mA~

1.0 JlA

0 V

0 V

< - 1. 3 V

< - 1. 3 V

DECE M BER ,1 965 P age DJ



Triode section

Va 100 V

Ia 9.0 rnA+-

V -1.0 Vg
gm 8.8 mA/V+-

II. 50 +-

OPERATING CONDITIONS

Heptode section

Vah 1.0 14 V

Vg2+g4 14 14 V

~ >300 750 jLA

Ig3 1.0 1.0 jLA

Ig1 100 100 jLA

RATINGS (DESIGN CENTRE SYSTEM)

Heptode section (
Va(b) max. 550 V

Va max. 100 V+-

Pa max. 500 mW+-

Vg2+g4(b) max. 550 V

Vg2+g4 max. (see note 1) 50 V

Pg2+g4 max. 500 mW

-v g (pk) max. 100 V+-

-v g3 (pk) max. 150 V

\ max. 8.0 rnA+-

Rg1_k max. 3.0 Mn

Rg3_k max. 3.0 Mn
(V

h_k
max. 100 V

Triode section

Va(b) max. 550 V

Va max. 250 V

Pa max. 1.5 W

-vgl (pk) max. 200 V

\ max. 20 rnA

Rg-k max. 2 .0 Mn
V

h
_
k

max. (cathode positive) 70V d.c , + 100V r.m.s.-(-

NOTES

1. The minimum Vg2 + g4 is 6V under design maximum conditions.

DECEMBER 1965 Page D2



TRIODE HEPTODE PCH200

(

(

IB4461!

"'~
( at ah

x
x 0
0 E

93 E l"\

9, C1l oiJ
9t 92,94 '<t III

91
93

D
kh'95~

"t h h Kh,9 5,s 54°

Pin circ le diameter=11 ·9mm
Pin diameter = 1·0mm

B lOB base

All dimensions in mm
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TRIODE H EPTODE PCH200

( C'1 ~ o 0 q o o £>01 2: <ll tli .., M N
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<l: 1. H-+H--+-1I-+-HI-++-J~+-+++-++W++-+-t-+-+-t-W
>5-g f-++-f-++-1H--HH--H-P~-+-+-+-I-W-+-t-l--+-t-l---+-w
:! N ";;

;0 ~C He, f-++-f-++-1H--H-+-H-++-+~+-+-I-W-+-t-l--+-t-l---+-W

~--l---l---+--I-l---I-~f++-+-j-H-+-+-j-H-+-+-j-++-N-j- ++++-1--t--J--..j
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AGAINST SCREEN -GRID VOLTAGE

HEPTODE SECTION
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TRIODE HEPTODE PCH200
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or frame blacking oscillator and the
pentode as (rome or audio output valve.

H EATER

Suit able fo r ser ies operation , a.c, or d.c.

111
VI1

CAPACITANCES (meas ured w ithout an external shie ld)

Ca t -cgI p

Cgt - a p

Cgt -cgLp

Cat - ap

Pentode section

Cln

( o u t

Ca - g l

Cgl - ll

Triode section

( a - k +11

Cg-k+ ll

c a- p;

Cg- !l

pel82

300 mA
16 V

< 20 mpF
< 20 mp F
< 25 mpF

< 250 mp F

9.3 pF
8.0 pF

< 300 mp F
< 300 mp F

4.3 pF .......
2.7 pF
4.0 pF

< 20 mpF

CHARACTERISTICS

Pentode section

Va 170 200 V
Vg 2 170 200 V
la 41 35 mA
Ig2 9.0 8.0 mA +-
Vg1 - 11.5 - 16 V
gm 7.5 6.4 mAjV
ra 16 20 kn

[l g l - g2 9.5 9.5

Triode section

Va 100 V
la 3.5 mA
Vg 0 V
gm 2.2 mA/V +-
ra 32 kn +-

IL 70

PENTODE SECTION AS FRAME OUTPUT VALVE

See no mogram on page C1 and not es on page D4.
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pel82 T RIODE PENTODE

T RI ODE SECTION AS A.F. AMPLIFIER

Measur e d using gr id current bias. Rg = 10MU

Vb R" I" R 1"f)U n ' ('
VUllt* V t Rg1ty-:- out( r.m .s .)

1Il

(V) (kQ) (mA) (kn) (V) (kG)
200 47 1.83 0 41 23 150
170 47 1.40 0 39 18.3 150
150 47 1.18 0 38 14.8 150
100 47 0.60 0 34 6.7 150

200 47 1.83 220 31 25.5 150
170 47 1.40 220 30 20.5 150
150 47 1.18 220 29 17.1 150
100 47 0.60 220 27 9.0 150

200 100 1.08 0 51 28.5 330
170 100 0.83 0 50 22 330
150 100 0.72 0 49 18.2 330
100 100 0.38 0 44 8.7 330

200 100 1.08 220 39 33 330
170 100 0.83 220 38 26.5 330
150 100 0.72 220 37 22 330
100 100 0.38 220 34 12.2 330

200 220 0.60 0 58 30.5 680
170 220 0.47 0 56 24 680
150 220 0.40 0 55 20 680
100 220 0.23 0 50 10.3 680

200 220 0.60 220 44 38.5 680
(170 220 0.47 220 42 31 680

150 220 0.40 220 41 26 680
100 220 0.23 220 38 14.9 680

*VoIII /Vill measured wit h an input vo lt age of 100mV.

t VlIllI meas ure d for Dlut = 5% .

t Gr id res isto r of following valve.

MICROPHONY

The t riode sectio n can be used wit hou t special pr ecaution s against
microph on y and hum in circ uits in which t he input volt age is ;:;; 10mV
fo r an o ut put of 50mW from t he o ut put stage. The a.c. vo ltage bet ween
pin 4 and t r iode cath od e sho uld not exceed 6.3V.

APRIL 1960 (1) Pa ge 0 2



TRIODE PENTODE pel82

PENTODE SECTION AS AUDIO OUTPUT VALV E

S ingl e va lve class ' A'

Va- k 170 170 200 200 V
V~2-k 170 170 200 200 V
Rk 450 230 650 380 Q
Ra 7.0 3.9 9.0 5.6 kQ
10 (0) 25 41 22 35 mA
1 ~ 2 ( 0 ) 4.8 8.0 4.3 7.0 mA
Vinlr.lIl .s.) (Pout = 50 mW ) 660 590 690 600 mV
V in(r .m .s . ) 5.3 6.0 5.7 6.6 V

*Pout 2.0 3.3 2.0 3.5 W
*Otot 9.2 10 8.5 10 o.'

, 0

*Pout and Otot are measure d at fixed bias and t herefo re re pres ent the po wer
output available d ur ing t he re p ro d uct io n of speech and music. W hen a
s ustai ned sine wave is a pplied to t he co nt ro l gr id, th e bias vo ltage de ve lop ed
ac ross th e cathod e resist o r w ill re adjust it self as a result of t he increased
a no de and scree n-gr id cur re nts . Th is w ill result in a re d ucti on in Pout of
a pprox imate ly 10 %

LIMITI N G VALU ES

P entode sect ion

Va(b) max.
Va max.

*+ Va(pk) max.
-Va(llk) max.

pa max. (aud io app licati ons)
pa max. (fram e o ut put )
Vg2lb) max.
Vg2 max.
Pg2 max.
Ik max .
Rg1- k max.
Vh- k max.
Rh- k max.

550
250

2.5
500

7.0
5.0

550
250

2.2
50

1.0
200

20

V
V

kV
V

W
W
V
V

W <i-

mA
MQ

V
kQ

* Max imu m pul se d urati on is 4% of o ne cycle w it h a max imu m of 800 I-'S

Triode sect ion

v; max.
* + Vall'k) max.

pa max.
Ik ma x.

* iJ( Pk ) max.
Rg- k max.
Z g _l< max . (f = 50c[5)
Vh--k max.
Rh--I, max.

"'Max imum pu lse d urat ion = 200l1S

250
600

1.0
15

200
1.0

500
200
20

V
V

W
mA
mA
MQ
kf2

V
krJ
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peL82

PEAK ANODE CURRENT NOMOGRAM

TRIODE PENTODE

The nomogram shown on the fol lowing page g ives direct ly the values of
peak anode current and corresponding values of anode vo ltage at e nd of
scan for various values of screen-gr id vo ltage.

No indi cat io n of anode and screen -grid dissipat io n limit s is given in the
nomogram: these must be checked indepen de ntl y.

Examp le
Suppose t he scree n-grid vo ltage is 170Y. From t he nom ogram, t he
o ptim um working co nd it ions at Yg2 = 170Y are ialp k ) = 90mA,
and v« at e nd of sca n = 70Y.

(



I
(

TRIODE PENiOOI: peL82

i a(pk)
6286

PCLB2
ma x
(mA) I I I I

Nomogr a m

I I I
For non- stabili s e d timeba s es

150 Vg2 =2 2 0V
I-- ""'i I

I- ....L-,..." 2 10 V

=+=
.... :.--

_ I 4-_ 200V
I I

!/-.1 ., I 1-- I 19 0 V

U :,..- - - ...
vr> I- IBOV

'/ :.--
'f .;; I :.- , I I I ... 170 V

100
~ J,..- I -~- -- 16 0 V I-

,

// -- :-;.- I 150V I-
~ II

I - I I
I

50 •I

0

0 50 100 15 0 va at end
of sc an (V)

PEAK ANODE CURRENT PLOTTED AGAIN ST ANODE VO LTAGE
AT THE END OF SCA N
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peL8l TRIODE PENfoDE

7 3 61
PC LB2 I 10

(m A)

I
Pe nt ode sect ion

J

200

;;,. II l--

0 !-

R tt" )ji;'
" j

;;,.0 J J

150

I I 7-~~
;;,.

J R
~~

-'I ~~

if
I
I I I '00

J

I
I I

II

ir
I 50
I

I)

I 1/ Y
V , I I

I I 1/ I II I
V

J.,..... J,... 0

Vg,(V) -30 - 20 -10 0

AN ODE CURRENT PLOTTED AGAINST CO NTROL-GRID VOLTAGE W ITH
AN ODE AND SCREEN-GRID VOLTAG ES AS PARAMETER. PENTODE SECTION

(

(
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TRIODE PENTODI: peL82

(

(

738 4
PC L82 I I 9 mI

I I
(m A/V)

Pe n t o d e se c t i o n

I
I

2 0I I

I

I

15
i..-'

1/ :,.....

! I

I I

I
I I

I .:. 10I 1 0 I ,
I I cf> /
I "tt~I .:.6;- .:.
I ,, ) ,,0

I :,," -"
1/

I
V /

5

/
/

/
V

/
,/

1/ 0

V9, (V) - 3 0 - 20 -10 0

MUTUAL CONDUCTANCE PLOnED AGAI NST CONTROL-GRID VO LTAGE
WITH ANODE AND SCREEN-GRID VO LTAGES AS PARAMETER. PENTODE

SECTION

J U LY 1960 (1) Pa ge C 3



PCL82 TRIODE PENTODE

'" >
'" ~'"...

>
0 >> > > > >
0; - > > > > 9 N

~
CD to 0

- N ~ CD to ,. ,. N
> I I I I I I I 0

til
N

:

I : I 0

I I
0
N

C
,

I

~ I
U > I I I I

N .. f- 0
to '" t~

r-,
, 0...J

U .. I '!2
"0 f- Nn,
2 f- ~
c..
a,

,
0

, 9

I

I

,
, .

0
If)

. 7 .0 '1'1
Po I I,... I'\J

"

I.,.... :'\.
r-.....

0

o-:? 0 0 0 0

HE. '!2 9 If)

ANODE CUR RENT PLOTTED AGA INST ANODE VOLTAG E W ITH CO NTROL
GRID VO LTAGE AS PARA METER. PENTO DE SECTION . Vg 2 = 170V

(

(

JULY 1960 (1) Page C4



TRIO DE PEN T O D E peL82
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PCL82 TRI ODE PENTODE
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TR IO DE PENTODE PCl82

(

.., 2:-"~ >0

1
I I

0

I
0

1 '"
I

I

0

_ 1- '!2

- - t: I I I
,2

- - +-' f- >0

~ - III 0
f-i > 1

on 1- 0 0 > » »» > 1) ~...J ~

'" r- ~ FF >UH1J I- N .y. N ~ ~ ~ ~~~~~ ~ ~ I

a. I .B H >'"
1

It c I 1"-, 1"-, I "-.l "-.I~
'"+ - a. 1 I I 1"-, 1"-, 1"-.1 "-.1 "-,"-.' ,"-,

1 I 1"-, 1"-, "-."-."-, 0

I 1 1"-, "-,"-, 9
<, "-,"-,

<, 1"-,
1"-, <, -, I I

"-, -, ,1 I
,"-, ,"-, 1"-, 1J'iJ'.

-, .,. '1 "-. '1..'
I 1"-. "-,1 -, t-:

I I I
I I I I I I I II I II 0

I I I 1 1 I II II I II tel

1/ 'I II
I 1 II

I I 1 I V v I
1 I I 1 i I

I 1 I ~ I V 1/ II
I I 1 1"':- ....-r V II
I 1 J....-+- :...-n c.,..... '/ v
I ~ ..;....-:- J.... ....-r ~ V II
.Y J-1' .......r I J..... 1/ 1/ 1/ 0

N::? 0 0 0 0

~i '!2 9 Lf)

SCREEN-GRID CUR RENT PLOTTED AGAINST AN ODE VO LTAGE W ITH
CONTROL-GRID VO LTAGE AS PARAM ETER. PENTO DE SECTION. Vg2 = 200V

J ULY 1960 (1) P a ge C 7



pel8l TRIODE PENTO DE

...
~..
>0'"I-

-

1- 1-

0
0
'<t

> > > >
tf) 0 tf) '?
N

'" <'l '<t

> I I I I
00 0

I N r-, ['.. I <'l

I I r-,
1-1-1- c:

I J", 1I-L.-I- s
f- IN I- 0 >III ..

'Q r-.... 1 l'. 1\
...J I- '" f--

r.....' l'.u I- .. f- IQ. -0 r- "-h--f-- 0
I "-"t:

f-- >
,

f--I-- f-- I-
'? I

,
1 " i' r-... I '.' 1\ 0

I
I\.. ,\ 1 0

1 I N

> "
J", '" I\..

If) " i'" 1\.1 1\
6 ..... ......
1 I'.

r-,
> I......
0 J",
II "- 1\
~ r- I 0

1\
0

r-.. l'.
"- I\.. "'" I\.

, '" ,.....
!

j ' "'j;;;.-
"=~-

=r=
-w- "
l+ l l "- 1\

0

o~ <0 '<t N 0

H.5

ANODE CURRENT PLOTTED AGAINST AN O DE VO LTAGE.
TRIODE SECTION

(

JULY 1960 (1) Page C8



f '

(

T RIO D E PENTODE PCL82
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T RI O DE PENT O DE PCL82
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CL82 TRIODE PENTODE
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T RIODE PENTODE

Combined triode ond output pentode with separate
cathodes for use in television receivers with the triode as
an 0.(. amplifier or (rome blocking oscillator and the
pentode as (rome or audio output valve.
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pel8l TRIODE PENTODE

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or frame blocking oscillator and the

pentode as frame or audio output valve.
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TR IO DE PEN TODE

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.(. amplifier or frame blocking oscillator and the
pentode as frame or audio output valve.
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PCL82 TR IODE PENT O D E

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or frame blocking oscillator and the

pentode as frame or audio output valve.
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TRIODE PENTODE

Combin ed triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or frame blocking oscillator and the
pentode as frame or audio output valve.
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PCL82 TRIODE PENTODE

Com bined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an o.f. amplifier or frame blocking oscillator and the

pentode as frame or Qudio output valve.
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TRIODE PENTODE

Combined triode ond output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or frame blocking oscil/ator and the
pentode as frame or audio output valve.
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peL82 TRIODE PENTODE

Combined triode ond output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or frame blocking oscillator and the

pentode as frame or audio output valve.
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.i. amplifier or frame blocking oscillator and the
pentode as frame or audio output valve.
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peL82
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifie r or frame blocking oscillator and the

pentode as frame or audio output valve.
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TRIODE PENTODE

Combined triode ond output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. am plifier or frame blocking oscillator and the
pentode as frame or audio output valve.
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peLS2 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or frame blocking oscillator and the

pentode as frame or audio output valve.
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes for use in television receivers with the triode as
an a.f. amplifier or fram e blocking oscillator and the
pentode as fram e or audio output valve.
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TRIODE PENTODE

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

HEATER

CAPACITANCES

Cat- g: l

Cg I - 01

Pentode secti o n
Cl n

Cou t

( a - go l

T riode section
Cg- k

Ca - k

ca- g

Cg - h

C H A RACT ERIST ICS

PCL84

300 mA

1S V

< 10 mpF

< 10 mpF

8.7 pF:

4.2 pF

< 100 mpF

3.8 pF

2.3 pF

2.7 pF

< 100 mpF

Pe ntode sectio n

Va

Vg2

Vg1

la
Ig2

grn

fl-g1 - g2

Vg l max. (10 1 = + 0.3[lA)

Triode section

Va

Vg

la

fl-

V0 max. (Ig = + 0.3[lA)

170

170

- 2.1

18

3.0

11

100

36

200

200

- 2.9
18

3.0

10.4

130

36

220 V

220 V

- 3.4 V

18 mA

3.0 mA

10 mA jV

1S0 kQ

36

- 1.3 V

200 V

-1 .7 V

3.0 mA

4.0 mAjV

16.2 kQ

6S

-1 .3 V
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PCL84 TRIODE PENTODE

PENT O D E SECTION A S VIDEO OUTPUT VALVE

Vb = Vg2 170 200 220 V

Vg 1 -2.0 -2.8 - 3.3 V

Ra 3.0 3.0 3.0 kO

I. 18 18 18 ". ' mA

Ig2 3.2 3.1 3.1 mA

gm 10.4 10 9.7 mAjV

LIMITING VALUES

Pentode section

V ll(l l) max.

Va ma x.

pa max.

Vg2 ( h l max .

Vg2 max.

P.2 max.

Ik max.

Rg l - k max . (fixe d bias )

Rg 1- k max . (se lf bias)

Vh - k max.
Rh- k max.

Triode section

V a l lI) max .

Va ma x.

Va(pk l m a x .

p. max.

* ik(p k ) max.

Ik max.

Rg - k max. (fixed bias )

Rg- k max. (se lf bias)

Vh- k max. (cathode neg ati ve)

t Vh- k max. (cathode pos iti ve)

Rh - k max.

*Maxim um pu lse durat ion = 800 !J.s .

t Maxi mu m d.c, component = 200V.

"I .

V550

250 V

4.0 W

550 V

250 V

1.7 W

40 mA

~ JO MO

2.0 MO

200 V
20 kO

(
550 V

250 V

600 V

1.0 W

160 mA

12 mA

1.0 MO

3.0 MO

150 V

350 V

20 kO

JULY .1959 ( 1) . ' Pa ge 02
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TRIODE PENTODE PCL84
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TRIO DE PENTODE PCL84
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PCL84 TRIODE PENTODE
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SHUNT STABILISER
TRIODE

PDSOO

High vo ltage triod e for us e as a shunt st abiliser in co lour t el evi sion
r eceivers.

HEATER

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

I
h

V
h

CHARACTERISTICS

V
a

V
s

-Vat I =1. 5mA
g a

- V max . at I = O.IrnA
g a

6V max. be twcen I =O.I mA
g a

an d I = 1.5rnA
a

RAT INGS (DESIGN CENT RE SYSTEiVl)

V ma x .
a

Va (absolute max . s ee note 1)

-Vg max . (see note 2)

Pa
pa max . (inter m it tent rat ing

t , v , s hunt stabi liser - see no te 3)

I max.
a

R
g

_
k

max.

Vh -k max . (cathode positive)

V
h

_
k

max. (cathod e negative)

Vs - k max. (shi eld ne gative - see note 4)

Tan ode s ea l (absolute max.)

300 rnA

7 .3 V

25 kV

0 V

7 to 30 V

40 V

10 V

25 kV

27 .5 kV

150 V

30 W

40 W

1.6 mA """

5. 0 Mil

400V d.e.+250Va. c.

250 V

400 V

200 °c

J ULY 1968 PD500 Page 1



NOTES

1. If du e to a circuit fa ilure the anode cur r ent be com es zero, the anode
voltage s hould ne ver exceed 45 kV (abs . m ax . j .

2. During equi pment war m - up period and for br i ef intervals during equi p
ment adjustment only. the grid voltage m ay rise to 440V m aximum.

3 . This r at ing applies to operation for a m aximum of 10% of th e time .

4. Operation wi th th e shield positiv e with r espec t to cathode is not r e com
mended. The shie ld m ay function as a spark trap and should have a low
impedanc e return path to th e external co ati ng of the picture tube. A .C .
pot ential between the shield and cathode c an modulate th e an ode current;
the m aximum s ensitivity is 2 . 5fJ.A/V .

5 . Additional s upport i s required at th e top of the va lv e . To prevent corona +-
effect s, any me tal s c r e ening around t he va lve should be at le ast 50mm
from the nearest point of th e bulb . Adequate vent ilation s hould be pr ovided
for .

X- RAYS (
When ope r at ed in a tel evision r eceive r this valve will produce X-radiation
in ex c ess of permissibl e dosage , and a suitabl e screen shoul d be in c or 
por at ed.

(
115· 2
mo x

106 · 5
ma x

39 ·7
die max

o
a

B9D base
w ith centre stern

C.T.2 Top cap

s

IC

5

k h h

a

g-.......

All dirne nsron s in mm

JULY 1968 PD500 Page 2



SHUNT STABILISER
TRIODE

PDSOO

(

ANODE CURRENT PL OTTED AGAINST GRID VOL TAGE
WIT!! ANODE VOL TAGE AS PARAl\IETER
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DOUBLE PENTODE PFL200

Double pentode for vi deo output plus sync, s eparato r, a .g,c, amplifier
or Lt. amplifier applications.

HEATER

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

Amp l ifie r section

Ca" _ g2" + k" g3" + h+ k'g3' , s

catl _ gl"

cg1" -h

CAPACITANCES (uns hielded)

Cal- a"

cg1' - gI "

Ca ' _ gl "

ca" _g1'

L Section

cin'

c out'

Ca' _ gl '

F Section

CHARACTEIUSTICS

Va

Vg2
I
a

I
g2

Vgl

~

ILg1 _ g2

r
a

FEBRUARY 1966

150 50

150 75

10 5. 0

3. 0 1.6

- 2.1 -0. 65

8. 5 6. 8

38 34

150 11 0

~

300 mA

17 V+-

+-

<150 mpF

< 10 mpF

<1 00 m pF

<5.0 m pF

12. 5 pF

6.5 pF

100 mpF

10. 5 pF

10. 5 pF

15 0 mpF

< 150 mpF

+-

Output secti on

170 V

170 V

30 mA

7.0 mA

-2.7 V

22 mA/V

38

33 kl1

Page D1



250 V

250 V

5 .0 W

2.5 W

3.2 W

60 rnA

85 rnA

1.0 Mil

200 V

550 V (
550 V

250 V

250 V

1.5 W

0.5 W

15 rnA

1.0 Mil

200 V

rr~
(

RATINGS (DESIGN CEN T RE SYSTElII)

Output section

V max.
a

Vg2 max.

Pa max.

P
g2

max.

P
g2

max. (inte rmittent rating,
short duration)

I
k

max.

I
k

max. (intermittent r ati ng ,
short dur at ion)

Rg1 _ k max.

V
h

_
k

max.

Amplifier section

Va(b) m ax .

Vg2 (b ) max.

V max.
a

V
g2

max.

P
a

m ax .

P
g2

max.

I
k

max.

R
g1

_
k

max.

V
h_ k

max.

a' a"

k'.93:5 h h k:g3"

" F secti on
'L sec t ion

B lOB ba s e

x
o
E
LO

x
o
E

LO
CXl
r-,

F EBRUARY 1966 Page D2



DOUBLE PENTODE PFUOO
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE , WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V 2 = 170\'.
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DOUBLE PENTODE PFL200

(

8 4896

.----
.--
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(mA)~~' • I
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1 I

(
100 200 300 Va(V )

3 00 Va (V)20 0100

PF L200 ~I.
L Sec t ioo

I Vg2 =150V

I
, 1\ \

- 0· 5 V
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40

60

8 0
1 9 2
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONT ROL-GRID VOLTAGE AS PARAME TER . V 2 = 150V.
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L Scc t ion

Pc = 5·0W Vg 2 =J30 V

Vgl =OV

-0·5V
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- I·O V

0 -1·5VGi

~ or;;; • -2.0V !

-2·5V

- 3 ' OV

0 10 0 200 v« (V )

....
)

:;

1\

Vgl =O V

~-0'5V
- I 'OV

rtf' ~- 1 ' 5V
-2· 0V

loo... -2·5V
~-3'OV

....o
o

40

eo

o

4 0

192
(mA

I e
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ANODE AND SCREE N- GRID CURR ENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL -GRID VOLTAGE AS PARAME TER . V 2 = 130V.
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DOUBLE PENTODE PFUOO

(

Va (V)200100

PFL200 8 4991
)

L s c c tton
Vg2 =I IOV

f- Pa =5·0W

Vgl =OVj;;

I 1"

- 0 ·5 V

"- - I·OV!;'

-1·5V

-2·0V

- 2·5 V

0 100 200 Va (V)

)

1\

Vg1=OV
1\ -0·5V

- I ·OV
- 1· 5 V

I'
V -2 ·OV
r::.---2 · 5V

o
o

o

4 0

80

4 0

I g2

(rn A

I a
(rnA

(

ANODE AND SCREEN-GRID CURRE NTS PL OTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOL TAGE AS PARA METER. V = n ov.

L SE CTION g2
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= 1 7mA / ~~\
= 15mA/V
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o
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN-GRID VOLTAGES AS PARAMETERS AND WITH

MUTUAL CONDUCTANCE CONTOURS.
L SECTION
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DOUBLE PENTODE PFL200

o-2'0- 4 ·0-6-0

PFL 200 8 4988 1 a grn
L S<2 c t ion (m Al (rnA
Va , I70 V I V)
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1 a 1 10 0 50
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80 4 0

60 30

grn

40 20
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20 10

0 0o
Vg I (V )

100

300

20 0

400

r a
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ANODE AND SCREE N- GRID CURRENTS , MUTUAL CONDUCTANCE AND
ANODE IMPE DANCE PL OTTED AGAINST CONTROL-GRID VOL TAGE.

V = V = 170V.
a g2
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-0 ·5V

I
J ioo" + OV

I I
.....

+ 5V

I
- 2·0V

- 2 '5 V
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-3' 5V
- 4 ' OV

0 100 200 Va (V)

\

1\ Vg l =OV
I ... r-
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- I'OV

1\ I.. V - 1'5V
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40

o

20
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ANODE AND SCREE N-GRID CURRE NTS PLOTTED AGAINST ANODE
VOLTAG E WITH CONTROL -GRID VOLTAGE AS PARAME TER. V 2 = 150V.
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DOUBLE PENTODE PFUOO

Va (V)200100

t PFL200 8 4 98 9

I I I F s ec t lon

Pc = 1·5W Vg2= 12 5V

VgI =OV i- f--

- 0·5VI-.
-I ' OV

+5V

-2·0V
- 2·5 V
I I

0 10 0 20 0 Va (V )

)

, ,
Vg I =OV,\ ,

I I
- 0 ·5V..

- I·OV

-1·5V
-2·0 V

Io
o

15

o

2 0

4 0

5·0

I g2
(rnA

10
(mA)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOL TAGE WITH CONTROL-GRID VOLTAGE AS PARAME TER. V 2 = 125V.

F SECTION g
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ANODE AND SCREEN-GffiD CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL - GffiD VOL TAGE AS PARAMETER. V 2 = lOOV.
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DOUBLE PENTODE PFUOO

Va ( \I)200100

PFL200 84986
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Vg2 =75V
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I
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-0·5V.
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-1·5 V

0 100 200 Va(V)

".
V9 1 =OV

-0 ·5V

-'·OV

" -1·5Vo
o

o
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20

5·0

I o
(rnA
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ANODE AND SCREEN-GIDD CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GIDD VOLTAGE AS PARAMETER. V 2 = 75V.
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMP EDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
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DOUBLE PENTODE PFL200
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ANODE CURREN T P LOT TE D AGAINST CONTROL-GRID VOL TAGE WITH
ANODE AND SCREEN- GRID VOLTAGES AS PARAMETERS AND WIT H

MUTUAL CONDUCTA NCE CONTOURS.
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LINE OUTPUT PENTODE

Output pentode primorily intended for use in the
line timebase oftelevision receivers.

HEATER
Su itab le fo r se rie s op eration , a.c. or d.c .

Ih
Vh

CAPACITANCES
Cm

Cout

Ca - g l

CH ARACTERISTICS
V.
Vg2
Vg1
I.
Ig2

gm
r"
I-'gl - g2

PL36

300 rnA
25 V

17.5 pF
8.0 pF

< 1.1 pF

100 V
100 V

- 8.2 V
100 rnA

7.0 rnA
14 mAjV

5.0 kO
5.6

OPERATIO N AS LIN E OUT PUT PENTO DE
Circu it design
In calculat ing th e peak anode cu r rent fo r ci rc uit design purpose s the
k nee is t aken as th e reference po int. O pe rat ion so t hat th e ano de po te ntia l
of t he output valve at t he e nd of sca n is above t he kne e of t he anode
ch aract er ist ic is on ly reco mmended w he n an effect ive feed back st ab ilising
circu it is e mployed. A nomogram is give n o n page C1.
Fo r o pe ratio n belo w t he kne e of the charact erist ic t he nom og ram on

" - p -:rge-C2 sh ould be used.

(

LIMIT ING VALUES
V. (II) max.
V. max.

*+ VaWlq max.
*- Va Wlq max.

pa max.
Vg2(II I max.
Vg2 max.

*- VgIWlq max.
tPg2 max.

pa+Pg2 max.
II< max.
Vh - I< max. (cat ho de negat ive)
VII - I< max. (cat hode positi ve)
Rg1- 1< max. (fixed bias) .'"
RgI- 1< max. (line ti mebase appl icat ions)
Min. d rive at Vawlq = 5kV
Min" d rive at V" plq = 7kV
T lll1l l) max.

550
250

7.0
1.5

12
550
250

1.0
5.0

13
200
200
250
500

3.3
100
120
250

V
V

kV
kV
W
V
V

kV
W
W

rnA
V
V

kO
MO

V
V

°C+.--

*Max. du rat ion 22 % of on e cycle w it h a maximu m of 181-'s.

t Max. ave rage Pg2 is 7W duri ng th e per iod between th e co mmence
men t of Ig2 and the instant w hen la at tains one half of its normal
op erati ng value .

SEPT EM BER 1961 (1) Page 0 1



PL36 LINE OUTPUT PENTODE

PEAK ANODE CURRENT NOMOGRAMS

Stabilised ti m eba ses
The nomogra m shown on page C1 gives directly the values of peak anode current
and end-of-scan anode volt age which should be used in designing a stabilised line
ti meb ase . Th e nom ogram is based on an h.t . line voltage of 200V, and a co rrection
facto r is included for oth er h.t, voltages.

N o n-stabilis e d t imebases
Th e nomogram shown on page C2 gives d ir ectly t he values of peak anode current
and e nd-of-sca n anod e vo lt age w hich sho uld be used in designing a non-stabilised
line timebase. It assum es ' be low -t he-k nee' o perat io n, unde co upled sc reen-grid
res istor (excl ud ing cap acitors of a few hundred microfa rad) , and control-g rid
pot ential of + 1V.

Measurement s (
When measurem ents are mad e sp ecific ally fo r th e pu rpose of comparison with
th e nomogram , all th e compon en ts comp rising t he timebas e, includi ng the valv es,
should be no min al. Th e h.t , line shou ld also be nominal. In rec ei vers designed fo r
a range of d ecl ar ed values of mains vo ltage, measurements should be made at th e
nominal decl a r ed va lue of mains vo ltage producing the lowest nominal h.t. vol t age .
Th e t ime base should be synchroni sed and t he rast er adjusted to nominal scan.
Th e beam cur rent d rawn from t he e. h.t , supply should be 300!J.A.

Th e use of t he nom ogram does not exem pt th e de signer from chec king t hat t he
va lve is o perati ng w it h in its limiting valu es.

-1l1
(

a

)(

c )(
E c
E E
E E

lI'l E
0' 0

I

I L33m~
~max

,l-------------J
,

h

NP

IC k,93

Octal Base

h

h

IC-----9291-_e-r-

S EPT EM BER 1961 (1) Page 02



LINE OUTPUT PENTODE PL36

(

769 6
PL 3 6 .....r

' a I .... I Idesign) .....
(mA) V92=200V

f- Nom ogram
V I

I I I I I ~ ,gOY
Fo r sta bili se d timeba se s

1.-' ....
/ l...-

I I V I
3 5 0 Vg l =OV

1/ .... 180V

.....
7 1

170 V- -/ L,... -
1.-'

300 I1II 1/ V
! / 1 16 0 V, I I

I
1/1) D I

1/ , I ) ~ I I

I
15 0V

!f/ !I / ~ I
:.--

250
, I

"
14 0 V

V
J 130 V....

f/ I
1.1

200
V

/
Th is nomogram ap pl i es if Vb =200V.

V
For oth er v alue s of Vb, the f o ll ow ing
sh ould be ad d ed to the end of sc an
vo it nqe : 0 ' 1(V b - 20 0V )

-
15 0

50 60 7 0 80
Va at end of sca n (V )

N OM OGRAM FOR STABILISED TIM EBASES
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PL36 LINE O U T PU T PENTODE

iadesign 5826 PL 3 6

(m A )

400 Rg2 = I·Okfl

V 1·2 kfl f-
V

I --- 1·5 kCl f-
V V

V
V V V 1·8 kO l-r-

3 0 0 V V 2 ·2 kCl f-
V V I V

V I V 2 ·7 kfl f-
V I V

V L> 3 '3 kfl f-fo- V
V V V I I

V V V vV 3 ·9kfl l-r-
V

V ,.......
4 ·7 kfl f-

2 0 0 l- V V
V V l-

I- V
I-'-

V

10 0

0

16 0 18 0 200 2 20 Vb (V)

NOMO GRAM FOR N O N -STA BILISED TIMEBASES

(

(
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LIN E OUTPUT PENTODE Pl36
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'-- '- !1' H ++-t--\l--t-+-H -t-tt-H -t-+HI-t-+H-t++-H-+-H'i---1H
H -+-+-rl-l--I-H + -+-H-+--f- 'IH-+++-!Hf-+ +-H +t-+-H-+--Hlf- f-

H-+-+-H-t--lt-H-++H-t-+H-++-H-++--H-+4+-+-H++lH-+1~

- 1-1-1--1- - J--

It--t- t--t-t-t-it-j - - - -~--t- I --+t-t-+IlIH-1

1-+-+--+- 1- - f- -- -- - -

- I-f- f- - I- --t--\---H -\I- I-+-j --+-H+-++-I-+-+lrl---H---!

+-t-t-+-+-+l --~ -+ -H f--I--HH .....- f-
I-+-++-H""'- H-+-I+ t-f--+--+- j-H f-

-- f- - f-

\
1"-

..... I

r--....; 1\
N

r-... 0

oo
<0

o
o
~

oo
N
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A NODE CURRENT PLOTTED AGAINST AN ODE VOLTAG E WITH
CONTROL-GRID VO LTAGE AS PARAMETER
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PL36 LIN E OUT PU T PENTODE

I a 4139 PL 3 6
192

(m A) I V92 "150V
( mA)

I

..J.--+-t- I
I V
I I

V91"· IV
l a - - I I

1/ 1
92

- - -
I I I

4 0 0 130 V ---r- 8 0

-
I
I ~/ I

I I
I

I
IIOV - t-+ --

300
I I I 60

I
I

I

t-
I I I I 9 0 V
1 I I

I-

l.\- ';-....
I

200 I r-- I 4 0
I I I I
I 1\ 70V -l-

I , I

I V9 2=150V

I l- I ,

I 1"- I I I
\ ~ I I I t--+- 13 0V

II I I
t-

1'- l- I10 0 2 0
I t--- I I I I

I

r- - .I f-..J
r- T

1-
9~V, t-

I -I-

70 V - t-

O 0

0 50 10 0 150 Va (V)

ANODE AND SCREEN-GR ID CURRENTS PLOTTED AGAINST ANOD E

VO LTAG E W ITH SCREEN-GRID VO LTAGE AS PARAM ETER

(

(
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LINE O U TPUT PENTODE P 36

(

I o
I I PL36 Rg2=lkO +- 192

Vgt +IV(mA)
I , I I I I I I (mA l

Vg2(bl ~ 19 0 V
1·5k O

I I I I .!..--
" ..:.-- , I I I

I

I

2·2 kO
I I

40 0 80

I

1/ 3 '3 kO

4 '7kCl

3 0 0
i--" I 60i--" I

I B·8kO ~.> .....
I
, , :,...-

, l a - ~
.Y I I g2 - - - ~

Y'i
I , or I I I

200
I ' I r- -:. I I I

I I - -!. I 40- .... I I -- Rn -ikO
1 -- ,

I -- I
I r-, _ I I r- 1·5kO- 1 I I

I .... _ L 2 ·2kO--I - - - .....L
10 0

-, ,- I I I - , :-
3 '3kO 20

~ I ~ _ 1. ' I- I
4 ·7 kO- - I 1 - 6 '8kO

416 0
0 0

0 50 10 0 150 va (V)

ANODE AND SCREEN -GRID CU RRENTS PLOTTED AGAI NST A N ODE

VOLTAGE WITH SCREEN·GRID RESISTAN CE AS PARAMETER
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PL36 LINE OUTPUT PENTODE

~ 0 0 0

-5 0 0 0
<0 '>t (\j 0

I'- 0
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I .....
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1

~
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AN ODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST
CONTROL-GRID VOLTAGE

(
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LINE OUTPUT PENTODE PL36
(

(

(
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LINE OUTPUT PENTODE PL81A

Line output pentode for us e in portable te levis ion receivers .

HEATER

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

300

21.5

CAPACITANCES

rnA

v

(

c in
cout
c
a

_
g1

c
g1

_
h

ca_k

CHARACTERISTICS

14

6.0

< 800

<200

< 100

pF

pF

rnpF

rnpF

rnpF

V
a

V
g2

Vg1
I a
Ig2

grn

r a

/l gl-g2

DECEMBER 1965

170 V

170 V

- 24 . 5 V

45 rnA

2 .2 rnA

6. 0 rni\/V

11. 5 k!1

4.9

Page 01



OPERATION AS LINE OUTPUT VALVE

Cir cuit design

Oper a ti on so th at the anode potential of th e outpu t va lve at th e end of the

scan is above the knee of the anode char ac te rist ic is recommended . An

effect ive fee dback s ta bilis ing ci r cuit should be empl oyed .A design char t

is giv en on page C5.

Minimum values of Rg2 r equir ed to pr event exces s ive screen -grid dissipa

ti on during the warming -up pe r iod .

Vb
Rg2 m in .

High voltage cut-off

170

1.2

200

1. 8

230

2 .2

V

kn

The minimum value of V0-1 for cut -off during the fly-back period, when

va(pk) = 7 .0kV, is - 120V ~

PEAK ANODE CURRENT DESIGN CHARTS

Stabilised timebases

The design char t s hown on page C5 gives directly the values of pe ak anode

current and end-of -scan anode voltage which sho uld be us ed in designing

a stabilisedlinetimebase . The design char t is based on an h .t.line voltage

of 200V, and a cor recti on factor is incl uded for other h .t , volt ages .

Me asurements

When measurements are made specifica lly for the purpose of compar is on

with th e design char t, all the components comprising the timebase, including

the valves , should be nominal . The h . t , line should a lso be nominal. In

receivers designed for a range of declared values of mains voltage, measure 

ments should be m ade at th e nominal declared value of mains volt age

produc ing the lowest nominal h. t , voltage . The timebase s hould be synch 

ronised and the raster adjusted to nominal s can . The beam current drawn

fr om the e . h .1. supply should be 3001lA.

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

that the val ve is operating within its limiting values.

(

(
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LINE OUTPUT PENTODE

RATINGS (DESIGN CENTRE SYSTE M)

Va(b) max .

Va

• Va(pk) max .

Pa max.

~a + Pg2

Vg2 (b) max .

Vg2 max .

vg l (pk) max.

Pg2 max.

Ik max.

R
gl

_
k

max .

R
gl_k

max. (line timebase applications)

Rh _k max .

Vh-k max. (ca thode negative)

Vh -k max. (cathode positive)

Tbulb max.

PL81A

650 V

250 V

7.0 kV

see page C6

see page C6

550 V

250 V

1. 0 kV

see page C6

180 rnA

500 kl1

2.2 Mn

20 kn

200 V-

200 V

240 "C

' Max imum pulse duration 22% of one cycle with a maximum of l 8lls .
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LINE OUTPUT PENTODE PL81A

o

30 0

4 0 0

20 0

1 92
mAl

1 0
m Al

100

-5- 10- 20- 25

84 5 70 PL81A

Vo =170 V (

Vg2=170V

1 0 - -
1 92 - - - - (

J
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II

II

I I

I

v
II

1/
J

I I

:7
J

I

J7
-J

17
17

1..-

Y
I....

- - - - - 1- I ~ I--
I ~ r;;;> ... 1-1-

~ 1- 1_ 1- 1- ....1-

(

(

ANODE AND SCREEN CURREN TS PLOTTED AGAINST CONTROL-GRID

VOLTA GE
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LINE OUTPUT PENTODE PL81A

20

60

40

o

80

I g2
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100

150 Vo (V)10050

PL81A I
84572

I
Vg1=+1.0V

Vg2(b) =190 V

I
1 0 Rg2 =1k fl
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i-"" ' ·5 kfl
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...... Lk-l...-
I ....
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ANODE AND SCREEN CURRE NTS P LOTTE D AGAINST ANODE VOLTA GE

WIT H SCREEN-GRID RE SISTOR AS PARAMETER
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( mA)

1:g2
{mAl

4 00

300

20 0

100

T I IPL81A B.45 71

Vg 1 =. 1V
~ I a - -

I g2 - - - -

T
IT, I I

1
II II Vg2 =150 V
rI
IT rT l-~I-

l-.......
i I II IT ;;.-

I !I I I"",
I I 1/

II • II
I .... 130 V

IT 1f f7 ....
~ IT ,-~...

I ...
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II
1\ 110V
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.... 90V
11

T
IT If

I".

. \ ,.." 70V
I 1\

~

~
""" I -

111 \ I". ... ,.."

I-.. 150V
1'\ "'''I~ I....
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,.." t-- I

1~
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rJ j;;; !"'iI- I_ I..... 110V

-- I · ... 9 0 V
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70V

80
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40

(
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o 50 100
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ANODE AND SCREE N CURRENTS PLOTTED AGAIN ST ANODE VOLTAGE

WITH SCREEN -GRID VOL TAGE AS PAR AMETER
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LINE OUTPUT PENTODE PL81A

(

PL 31A 84263

)
Vg2 =200

190

180

\7?

160

15 0

14 0

~ 130
rj

120

~ This desiqn char t appl ies if Vb=200V

rI For ~thQ:r vclucs of Vb t he following
should be added to the end of scan
vo ltnqe : 0 ·1 (Vb-20 0V)

150

250

100

200

I a
O" slgn

(rnA

(

(

5 0

6 0 70 '30

Va at end of scan (V)

90

DESI GN CHART FOR STABILISED TIMEBASES

DECE N:: BER 1965 Page C5
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DESIGN CENTRE RATINGS FOR Pa max . AND P
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VIDEO OUTPUT PENTODE

Video output pentode for use in television receivers with
series connected heaters. It is particularfy suitoble for use
in projection television receivers or with high definition
television systems.

HEATER

PL83

Suitable for series operation, A.C. or D.C.

Ib
Vb

0.3
15

A

V

CAPACITANCES

Cl n 10.4 fL fL F
'oul 6.6 fLfL F

\ ca_g1 < 0.06 fL fL F
Cn _ b < 0.15 fL fL F

CH ARACTERISTICS

Va 170 200 V

v.; 170 200 V

Vg3 0 0 V

la 36 36 rnA

Ig 2 5 5 rnA

V. , - 2.3 - 3.5 V

gm 10 10 mA jV

ra 0.1 0.1 M fl

IL21- g 2 24 24

TYPICAL OPERATING CONDITIONS FOR DRIVI N G A CATH ODE
RAY TUBE WITH CATHODE INJECTION

ISSUE 2

Vout (pk)

170 V

· 170 V

0 V

4 rnA

0.25 rnA

- 6.7 V

2,200 U

> 70 V

PL83 1251·1



PL83 VIDEO OUTPUT PENTODE

Video output pentode for use in television receivers with
series connected heaters. It is particularly suitable for use
in proiectlon television receivers or with high definition

television systems.

LIMITING VALUES

V. {b, max.

V. ma x.

p. max.

Vgz ( b ) max.

Vg 2 max.

P g 2 max .
Ik max.

Vg1 max. (lg(= + 0.3 flA)
Rg1_ k max. (se lf bias)

R gr_ k max. (fixed bias)

Vb _ k max.

Rb_ k max.

550

250

9

550

250

2

70

- 1.3
1.0

. 0.5

150

20

v
V

W

V

V

W

mA
V

M O

M O

V

K fl

(

(

0

h
h 93

s k 0 E. E .
93 EX

E~92 0

91 r:; E ~E
91

L92 Ie

~Jk h h B9A
Noval Base

15591

I@IISSUE 2 PL83 12S1-2
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VIDEO OUT PU T PENTO DE

Video output pentode (or use in television receivers with
series connected heaters. It is particularly suitable (or use
in projecti on television receivers or with high defin ition
television systems.

PL83

(

956 PL83

0
r--

I h =0 '3A
I~ V93 = 0 V
5 10 ---
H Ig2 -----

,

s I, I

I

I

0
~ll')
0

0
P' ,

I

~{}f tJ.
I- ' ~

If ~
.:::,.0

.....
0 ,
'<t

-
I
I

,
0
<'l

I

0
('II

(") I

..?CO'J
"o",'lq? ..... .....

.J. ....,
L,~10'l

, I

0 -
-10 VQl lV) - B - 6 - 4 -2 0

Pl83 1255·3ISSUE 2

AN O DE C U RRENT AND SC REEN ·G RID CURRENT PLOTTED AGA INST CO NTRO L-G RID VOLTA GE

I~I



PL83 VIDEO OUTPUT PENTODE

Video output pentode for use in television receivers with
series connected heaters. It is particularly suitable for use
in projection television receivers or with high defrnition

television systems.
(

co ,

111 >-0- .......
» I

~4: I
(1') 00 I

0 I
0 C\I I 0

" I > »»
~

" " 0 -('II't\()

II ~ I , II II
('II (1') 0 C\I

1 .=i ~ :? H S' a>
>

I

I ~
> ' > > > > > 't

I C\I (1') '<t 111 -o
I I I

I I

(1')

CO
-l 0a. 0

(1')

>
0

III
I 0e;,

~> I

J

I

0
0

0

I (mA 80 60 40 20 0

ANODE CU RRENT AND SCREEN-GRID CURRENT PLOTTED A GAINST

ANOD E VOLTAGE, W ITH SCREEN-GRID VOLTAG E AT 200V

(

(

(

ISSUE 2 PL83 1255-4
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vroso OUTPUT PENT O DE

Video output pentode for use in television receivers with
series connected heaters. It is particularly suitable for use
in projec tion television receivers or with high definition

television systems.

PL83

(
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III <>

> II 0
0-

(flO o I
III. ,...

" : :0 > ~ ~o~ sII II
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I

0
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~
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,
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I ~
,

I

~

I
,

t!I ,
, -;;
,-7 }'1T

I
0

I(mA) 60 40 20 0

ANODE CURRENT AN D SCREEN-GRID CURRENT PLOnED AGAI NST

ANODE VOLTAGE, WITH SCREEN-GRID VOLTAGE AT 170V
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OUTPUT PENTODE

Output pentode roted for 12W anode dissipation with
300mA heater for use as a frame output valve in
television receivers.

HEATER

PL84

CAPACITANCES

300
15

mA
V

Cl n

Cout

Ca - gl

Cgl - h

CHARACTERIST ICS

11.8 pF
6.0 pF

< 0.6 pF
< 0.25 pF

Va
Vg 2

la
Ig2

Vg 1

gm
r a
flg l -g2

170
170
70

3.5
- 12.5

11
26

8.0

200
200

60
3.0

-1 7.3
8.8

28
8.0

V
V

mA
mA

V
mAjV

kD

(

O PERATI ON AS FRAME O UTPUT V ALVE

See no mogra m on page C1 and notes on page D2.

LIMITING VALU ES

Vath) max.
V. max.

*+ vaIPkl ma x.
- VaIPk) ma x.

pa max.
Vg2 , lJj max .
Vg2 max.
P g2 ma x .
Ik max.
R. 1- k max. (fixed bias )
Rg1- k max. (cathode bias )
Rg1- k max. (frame output)
Vh- k ma x.
Rh- k max.

550 V
250 V

2.0 kV
500 V
12 W

550 V
200 V

1.75 W
100 mA
500 kD

1.0 MD
3.3 MD

200 V
20 kD

( *Max. pulse d urat io n 4% of o ne cycle with a maximum of 8001-'5 .

M A Y 1959 (1) Pac e 01



PL84 OUTPUT PENTO DE

PEAK ANODE C URRENT NOMOGRAM

The no m ogram show n on th e fo llow ing page gives di rect ly t he values of
peak an od e cu r re nt and corresponding values of anode volta ge at end of
scan for var ious values of sc ree n-grid vo ltag e.
No ind icat ion of anode and screen-grid dissipation limits is given in th e
no mogr am : t hese must be checked indep end en tly.

Example

Suppose th e screen-gr id vo ltage is 170V. From th e nomogr am , th e
op t imu m work ing condi tions at Vg2 = 170V are ia(pk) = 140mA , and Va
at en d o f sca n = 70V. If t he design e r requ ires a peak curren t of 160m A,
the cor res pon ding Va at e nd of scan is 100V.

(

128341

(

a

h

x x
0 0

k,93 a E E

E E
9\ E E

91 I e ;::: co
I'

L LJ \

k)93 h h B9A Base (

Ie,MAY 1959 (1) Page 02
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OUTPUT PENTODE PL84

ia(pk) 5243 PL84
(mAl

Nomogra m

Yg Z 220Y

210Y

2 0 0 V

200 19 0 V

18 0 Y

I lOV

150V

13 0 Y

100

-
a

a 40 80 120 va at end of scan (Y)

PEAK ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE AT THE
END OF SCAN

MARCH 1960 (1) Page C1



PL84 OUTPUT PENTODE

6 367 PL 8 4 II I
I I (m Al

I

I
l a -- II
I g 2 - - -

I
I I I
I I

20 0

I I
I II

I I I
II

Va = Vg2 = 2 0 0 V

I
II 150

I I
I lOV f-

I
'I

II
II

I
II 10 0

1/
II

I
I

II
I

II
I 50

Va = Vg2 = 2 0 0V .Li;V
1/ '"/ "1/ IlOV,..-

'= 1- .... I I 0

Vg l( V) - 3 0 - 20 -10 0

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAIN ST CO NTRO L
GRID VOLTAGE FOR VARIOUS ANODE AND SCREEN-GRID VOLTAGES

(

(
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OUTPUT PENTODE Pl84
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ANODE CURRENT PLOTTED AGA INST AN O DE VOLTAG E WITH
CON TROL-GRID VOLTAGE AS PARAMETER. Vg2 = 170V
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PL84 OUTPUT PENTODE
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OUTPUT PENTODE PL84
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GR.ID VOLTAGE AS PARAMETER. Vg2 = 170V
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Pl84 OUTPUT PENTODE
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OUTPUT PENTODE PLS08

Field output pentode for colour television

HEATER

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

\ 300 rnA

V
h

17 V

CAPACITANCES (unshielded)

c
a-g1

1.4 pF

c
g1

_
h

< 0 . 2 pF

CHARACTERISTICS +-
V 50 190 V

a
V 190 190 V

g2
I 320 pk 60 rnA
a

I approx , 60 5 .0 rnA
g2

V - 1. 0 -1 7 V
gl

grn 9.0 rnA/V

I-'gl_g2 8 . 0

r 10 kf!a

OPERATING CONDITIONS

For operating conditions when used as a fie ld output va lv e in stabi lised
tirnebases, s ee graph on page 5 .

AUGUST 1968 P L50B P age 1



RATINGS (DE SIGN CEN TRE SYSTEM)

Va (b ) max. 700 V (
V max . 400 Va

*Va(pk) max. 2 .5 kV

Pa max. 12 W

Vg 2 (b) max . 700 V

V
g 2

max. 275 V

Pg2 max . 3 .0 W

\ max. 100 mA

R
g 1

_
k

max. (fixed bias) 1.0 MQ

R
g1

_
k

max . (automatic bias) 2.2 MQ

V
h

_
k

max. 220 V

*Maximum pulse duration 5% of one cy c le with a maximum of 1m s . (

88877 ~

(

I

64·6
ma x

83 ·2
ma x

~}!

h

A ll dimen sions in mm

8 9 D Bnse
w it hout ce n t r e stern

a

AUGUST 1968 PL50S Page 2



OUTPUT PENTODE PLS08

+-
800

B 8 B8 1PL508
Ia V 200 V

(rnA)
g2

600

Vgl 0

4 00

V

200 - 10

15

00 100 200 300 400 500 Va (V)

I a
(rnA )

600

400

200

a
100 200

PL50 8
Vg2 250V

300

+-
888 8 0

. j

Vg l 0
T

5V

lOV

15V
UTI

20

400 500 Va(V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WIT H CONTROL GRID VOLTAGE AS PARAMETER

PL508 Page 3
I~I -----------
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~
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH SCREEN GRID VOLTAGE AS PA RAMET ER
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OUTPUT PENTODE PLS08

(

8070 75
Va at c nd of scan (V)

P L 5 0 8 B5514

) I
I I I I I I I

DQs ign cha rt
for st o bi l is c o t i rn cbc se s

This o e siq n char t c ppti es if Vb= 200V.
For ot ner vo lu cs of Vb t he fo l low ing
shou ld be o dd e d to t hQ erid of sca n
v o l t a gQ : - 0· 1(Vb - 200V) .

Vg2 = 2 50V

""~ 240V

~

".

2 3GV

""
I"'"

io" "" 220V f-
i"'"

..... .....
""''''''

I
2 10V f-

I
,/ -' .....

200V f-

,/ io"
190V

~ I.;' 180 V f-

~ io"

...
170 VI-

.... I

..... 16 0 VI-

....
I I

1-!15 0
65

200

250

300

35 0

1 0

( m A

(

DESIGN CH ART FOR STABI I1SED TIME BASES

AUGUST 196 8 PL508 Page 5
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OUTPUT PENTODE PLS09

Output pentode for colour television line deflection ci r cui ts

HEATER

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

\
V

h

CAP ACIT ANCES

c
a-g1

c
a
_

g1
max .

c
g1

_
h

max .

DYNAll'IIC CHARACTERISTICS

V a
V

g3
V

g2
V

g1
I
a

I
g2

OP ERAT ING CONDITIONS

160

o
160

o
1.4

45

300

40

2. 5

3 .0

0.2

50

o
175

- 10

0. 8

70

mA

V

pF

pF+-

pF

+-

V

V

V

V

A

mA

+-

Stabilised ci rcui ts (d. c . feedback)

The mi nimum required ~ut-off vo lt age (-Vg1) during flyback at Va=7 .0kV

and Zgl = 1 . Okll at line frequency ts i -

V =150V:V =-175V
g2 gl

V
g2=200V

: V
g1

= -195V

Vg2 = 250V : Vgl = - 215V

Design chart for stabilis ed timebas es See page 4

In or de r to prevent Barkhausen int e r fer ence and los s of stabilisation ,
care s hould be t aken to ensure th at th e anod e volt age never drops be low
the specified minimum value during the scanning period .

When opt imum sup press ion of Barkhausen oscillations i s required, g3
m ay be conn ect ed to a pos itive volt age of appr ox im at ely 20V.

Hum

At Zgl =200kll (f =50Hz), Vh_k =220Vr.ni.s . and without wiring and
socket capacitances , the equivalent grid hum voltage is les s than 5 .0mV .

PL509 P ag e 1
I~I - ---------
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RATI NGS (DES IGN CENTRE SYSTE M) +-
Va (b) max. 700 V

va(pk) max . (see note 1) 7.0 kV

V
g3

max. 50 V

Vg2(b) max . 700 V

V
g2

max. 275 V

-vgl (pk) m ax . (design m aximum system) (s ee not e 1) 550 V

Pa max. 30 W

Pa+g2 max . (triode connected) 31 W

Pg2 max . (see note 2) 7. 0 W

I
k

max. 500 mA

R
g1

max . (fixed bias ) (see note 3) 0 .5 MQ

R
g1

max. (st abilised line timebases) (see note 3) 2 .2 MQ

R
g3

max . (s ee note 4) 10 kQ
(

V
h

_
k

max . 250 V

T
bulb

m a x . (abso lute m aximum .r at ing j 300 °c

NOTES

1. Max imum pulse duration 22% of one cy cl e with a maximum of 181's .

2 . To pr event an excessive value of Pg2 th e minim um values of s er ies
r es istance are given below .

I I I ! I I I I I I B88 75
I I I I

,
i

I I I \ I I \ I \ I
I I I , I .L I

I I I I I I I I I I

I I I I I I I I

I I I I I I I I '/
I I --r-T / , I

I I I I I I I I -i--+--L- 1/ I
I I I I I I I I I '-'"

I I , I I I I I , i I I '/ I I I I I

I I r r I

I I I I I I I I ~ I I I
I I I I I ~ I I I I I

I I I I ~ I I I I I I I I
I I I I I I I I I

I I I I I I I I

I I I I I I

I I I I I I
I I I

I

2· 0

o
10 0 20 0 300

(

3 . The circu it design mu st be such th at negative cont r ol grid cur r ent s up
to 51'A do not hav e any detrim ental effect upon performance . Car e
should be taken th at with 51'A grid curr ent th e li miting values for Ik '
Pa and Pg2 are not ex ceeded .

4 . With R g3 ::S10kQ ca pacitive decoupling of g3 is not r equir ed .

AUGUST 1968 P L509 Page 2



OUTPUT PENTODE PLS09

a

D
a

91 k

B9D base
w ithout centre stem

cn top cap

g3

92

9 1

h h k

92

93

h

93

9 1
116 124.7

ma x max

A II d im ens ions in m m

PL509 Page 3
I~I -----------
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9080

Va at e nd of scan (V)

70

PL50 9 I B4312
DlZs ig n char t

For stcbt ttsed tlrnebc ses Vg 2 = 220V f-

"'" I-
1.;0

I
210V I-....
20 0V f-

I.... 190 V I-

180V ;-
II' io'" .... I I....

170V l-

ii/ .I , ....
160V f-

~
,...

~ "'"
.... 150V

f- - ""'"f-- ""'"
.... I

f- 140V
f-

"'V ~ ....
~ 130 V

II'Vi.I' ,...
1/ ~

,...
II'

""'"
""'"I,;

~

This dcst qn chart cp plle s to Vb = 250V

Fo r other va lues of Vb the fo llowing

should 'be ocdec to the end of scan

vo ttcqe : 0·1 (Vb - 250V)

I I I I I I
-200

60

300

500

700

600

400

900

800

10 0 0

ia
:1es ign
(rnA )

110 0

DESIGN CHART FOR STABI USED TIME BASES
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OUTPUT PENTODE PLS09

(

I g2
(mAl

80

40

20

60

o
o-10- 20- 30- 4 0

I :PL5 0 9 871 82

I

I
,

Vo - Vg2 1601; ' I
,

OV
I

Vg3 10 If-
I

I

I

I
I

, , I

+
I , ,

j

++~
, I

I I
, , ,

H-P- ! ,
,

, I

I I I
I , I I

H+-
, , I

I I

8+ I ,

I , I

I , , , ,
:,

t7I
, , ,

I Ig2
I-:-

, I , ,

+ff -
,

I ,

-r
, I I

I I I
, I

t

+~ ';".
I

,
,
,

,
,

I
I I I Io

- 5 0

1·2

0·4

1·0

0·2

0 ·8

0 ·6

10
(Al

1'4

ANODE AND SCRE EN CURRE NTS PLOTTED AGAINST
CONTROL GRID VOLTAGE

AUGUST 1968 PL509 P age 5
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Vgl- 0

5V

10V

15V
t !

I ~PV

+ 25V (T111
30V

200 300 400 500 Va (V)

300 1.5

- 20V

200 1

- 25V

o

PL50 9

, Vg2 16 0V

B BBB3

ANODE AND SCRE EN GRID CURREN T S P LOTT ED AGAINST
ANODE VOLT AGE : V

g2
= 160V

(

500 Va (V )400300200100o

2
Vgl -O,E PL509 'tlR=:1 ±l iltt B

8885

10
- 5V

V
g2

175 V t +t ~ Vgl =O ~T
10V

A) 15V
20

I j i ll1.5

11 1 jttt 5V :1 il ,
l +- 4-H;L, II !

HJ·-H -+ '" -++<$ i++- + 10V t

, j l 11+ + +- ' ~ t t t t ~lt I f1

J
+ • It 11 15V rt
lHt ! ' t -tl:tT

ttHJJ4 jrl~
H- 20V 1

+ t ~ tttt n
;H+~;tt+t1+ t - 25V t

nj: J.~ 4J ~ j!j j lit T r J! '_JSO~ 11 1
-r i j • ~ ~-fr II t j, , I t t ' -t t' t1

-'*H
. 1-1+ i- +'"'~ :.m: 11 1l- ll l 111

0 +H -io

- 25V

100

200

- 30V

300

400

Ig2
(m A)

ANODE AND SCRE EN GRID CURRE:-lT S P LOTTED AGAINST
ANODE VO LTAGE : V

g2
= 175V
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OUTPUT PENTODE PLS09

(

300 1.5
-20V--:::
-25V~ ftffi~rmtH1+lttitH-milim#f+ttmmffimH+m-H+ffJ

(

ANODE AND SCREEN GRID C URRENTS PLOTTED AGAINST
ANODE VOLTAGE: V ~ 190V

g2

P L509 Page 7
---------- I~I -------- - -
AUGUST 1968



(

(



VI DEO OUTPUT PENTODE

Video output pentod e for co lour t elevision r ec eiver s

HEATER

Suitabl e for ser ies ope r ation, a . c . o r d .c .

PL802

I
h

V
h

CAPACITANCES

C .
In

e
out

c
a- g1

c
a

_
g1

max .

CHARACT ERISTICS

V
a

V
g3

V
g2

V
g1

I
a

I
g2

grn

I'gl_ g2

AUGUST 1968

300 rnA

16

20 pF

4. 0 pF

0 .075 pF

0 . 1 pF -<E--

170 V

0 V

170 V

-1. 3 V-<E--

30 rnA

6 . 5 rnA

40 rnA/V

70

PL802 Page 1



1\ 330Q
(

R 560Q
CoD RO Rb

CD 161lF +-I. Vb

R 2 . 7kQ
RQ R92

a Vout

R 5 .6kQ +-
g2 Cb

C
g2

2 . 01lF

1\ 39Q Rk • Cg2

(no bypass capacitor)

Vgl(b)
+4 .0V

OPERATlNG CO NDITI ONS (ne gat ive modulation)

Vb 250V

(

Vout( l )

Vout(2) p- p

Video linearity

Vin p- p

lout max.

100V

2:14 0V

2:0. 8

approx , 5 .0V

7 .0mA

t -

(

The issue of the information contained in this publicat ion doesnot imply
any authority or licence for the util isat ion of any patented feature.

AUGUST 1968 PLB02 Page 2



VIDEO OUTPUT PENTODE PL802

RATINGS (DESIGN CENT RE SYSTEl\l)

Va(b) max . (s upply)

Va max . (long term average)

Va max . (II;: ~O)

Pa max .

Vg2 max ,

Vg2 max . (Ik ~ 0)

P
g2

max .

P
g2

max. (in termittent r at ing, s hor t durat ion)

II;: max.

Rg1_1;: max .

Rgl -1;: max . (1\ 2: 39p.)

V
h_ k

max .

400 V

300 V

550 V

6 . 0 W

300 V

550 V

2 . 5 W

3 . 0 W

100 mA

100 Id l

500 kQ

200 V

a

93 a 6 0 ·3 6 7·592 9 3 max.

~
max.

91 91

h h k

All dimensions in m m

AUGUST 1968 PLS02 Page 3



PL8 0 2 BBBS?

,::::.

R......
II

,::::.f;;'
II

::::.,0

Ie

192

+- (

120
10

192
(rnA)

100

80

60

40

20

-3 V (V)-2
91

- 1 o o

ANODE AND SCREEN GRID CURRENT S PLOTTED AGAINST
CONTROL GmD VOLTAGE
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VIDEO OUTPUT PENTODE PL802

Q)
1 10 f- > I

~-±R~
~I II ~±i-Q)

c- ~ r- >~ > LO _
Q)

II .1'iJlQ)

- o f- I.!? - C'-; > LO~N -Q) ........... 0
~ .

01 ~ ? - .--
> 0 '-I f- I I f- I I I I -

I

I

I
I

[,
II II : . I

II I I

I
II I
I.
I I,
I

~
II
1
1 1

I II I
>

,
NO I
0(::: I
<lJ II , ,
-' N
Q. >0) -. ,

\ ),

I
A.

3: ~

CD "f'
II -". \
d -Q. -I I

I I I I
\ I I I I I I I ....

o
o
..;t

o
o
M

o
o
N

o
LO

o
1.!1

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CON T ROL GRID VO LT AGE AS P ARAME TER

PL802 P age 5AUGUST 1968
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(
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I

> > 
LD >LO .
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~--='-:N

I I I I

o
>

(

>
(\)0
0"
~~
a. (\)f-++--+-+-+-I-+-H-+-H-++tt-+t-I-+-t-+H--t-+H--I-1f+--ftt--tt+

>0' f++-l-++-H--Hr-+-H++H+ H +HI+-Ht+-H+-ft+--tt1fttlft-l-j

o
o
(Y)

1-+-H1-+-Hc-++--f-+ -H-++-f-+t-I4-H--I-+-++ +-+-tf-f-+ +-1-H-HI-H-++t-+-l 0
1-++-'1-+~1-+-+-!-++-i-+--H-+-H-+-H"I-+-+-I-++I-+.....,--it+-iHt-ttt-H 0
1-++++ I-+++-+-I-+-t-++-1H-+-t+-i-H+-t+-iH-H+-t+-H-H--+tHt-HC'l

(

o
(Y)

o
N

o

SCREEN GRID CURRENT P LOT TED AGAINST ANODE VO LTAGE
WIT H CONT RO L GRID VOL TA GE AS PARAMETER
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BOOSTER DIODE

Booster d iode with 0 maximum peak inverse voltageof 4.75kV
intended for use in television receivers with series connected
heaters.

H EATE R

PY81

(

Su it able for series operat ion a.c. o r d .c.

Ih

CAPACITANCES

Ca - k

300

17

6.4

2.8

mA

v

pF

pF+--

LIMITING VALUES

*P.I.V. max . 4.75 kV +--

* ia(Pk ) max. 450 mA

la (a v ) max. 150 mA

C max. 4.0 flF

Vh -e (r.m . ~ . J max. 220 V

( * Vh- k IPkj max. (cat hode pos it ive) 4.75 kV+--

* Va - h(IJ k j max. (anode negati ve ) 3.0 kV

*Maxim um pu lse du rat ion 22% of o ne cycle wi t h a maximu m of 18flS .

JUNE 1959 (1) Par.. 01



PY81 BOOSTER DIODE

(

~ 2 2· 2

k
ma x

B
a ( )

IC t c x x
0 0

E E
to (\J

IC IC r-, eo

Lk h h B9A Base

All dimens ions in mm

Page 02
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BOOSTER DIODE

Booster diode with a maximum peak inverse voltage of 6.6kV
intended for use in transformerless television receivers with
110' d eflection ongle cathode ray tubes.

HEATER

PY8S

Suitable for se ries operation a.c . o r d.c.

Ih
Vh

CAPACITANCES

Ca - k

Ch - k

LIMITING VALUES

*P.I.V. max.

* ia(p kl max.

lala\'1 max.

V b - e lf . m .s . ) max.

* Vh - k (P k ) max. (cathode positive)

300

30

8.6

2 .0

6.6

550

220

220

6.6

mA

V

pF

pf

kV
mA

rnA

V
kV

* Max irnum pu lse durat ion 22% of a cycle with a maximum of 18iLS.

(
a

kh h

MAY 19 59 (I)

k

g
h

h I C

0 0 0tc IC
0 0

IC 0 0 rc
0 0

IC a

B9A Bas e

Al l dimensions in mm

'@d'

x
o
E

(\J

OJ

x
o
E

01
OJ

Page 01
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BOOSTER DIODE PY88
{
\

(

(

(

1 0 PV eB
I I 8 5 81

(mAl
I

I

500

400

I

300

200
\

10 0

0

0 10 20 30 Vo{V )

ANODE CURRENT PLOTTED AGAINST AN ODE VOLTAGE

Page Cl
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BOOSTER DIODE

TENTATIVE DATA

PYSOO

Booster diode for co lour tel ev ision timeba se ci rcuits

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

300

42

mA

V

(

During ope r ation the minimum resistance between any he ater pin and any mains

terminal for the heater chain sh ould be lOOn . The hot heater r esistances of

the other valves in the chain can serve for this resistance.

CAPACITANCE S

13 .5

3.7

CHARACTE RISTICS

pF

pF

(

LIMITING VALUES (DESIGN CENTRE RATINGS)

*p .1. V . max .

i
a

(pk) max.

I
a

max .

*v
h

_
k

(pk) max. (cathode pos itive)

Pa max .

440 mA

42 n

5 .6 kV

800 mA

440 mA

6 . 3 kV

11 W

*M aximum pulse duration 22 % of one cycle wit h a maximum of 181-' s.

J ULY 1965 Page D1



1--30 .2 _
max

(

(

k

Ll
a

h

..
hs

a

B9D

h

J 1

x x0
E 0

E
io C\Ju) !f2 lQ

L
I

U
A ll dimensions in millimetres

-Insertion of a 1 . 0W non -inductive 330n carbon resistor between pins 3 and 4 is

recommended to im prove th e high-tens ion properties of the tube. If no res istor

is used, pins 3 and 4 shou ld be interconnected .

JULY 1965 P age D2



BOOSTER DIODE PYSOO

(
py 500 B4 425

)

I

I

400

200

600

8 0 0

100 0

(

(

o
10 20 3 0 v« ( V)

ANODE CURRENT P LOTTE D AGAINST ANODE VOLTAGE

JULY 1965

~
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BOOSTER DIODE PYSOOA

Boo ster diod e for colour television timebase circuits. In existing equipme nt
the PY5 00A is a direct replacement for the PY500 .In new equipment de signs
th e 300n protection resistance from pin 3 to pin 4 or 5 is not required with
th e PY500A .

HEAT ER: Suitable for series operation, a .c. or d .c .

300

42

rnA

V

(

(

(

During operation the m in imum resistance between any heater pin and any
mains termi nal for the heater chain should be l OOn . The hot heater r esis 
tances of the other valves in the chain can serve for this resis tance .

CAPACITANC ES

c
a-k

13 pF

c
h

_
k

3.7 pF

CHARA CTERISTICS

I 440 rnA
a

r , 45 .5 n
1

RATINGS (DESIGN CENTRE SYSTEM)

*P . I. V. max . 5.6 kV

*P . I. V. max. (absolute rating) 7.0 kV

ia(pk) max . 800 rnA

I max . 440 rnA
a

*vh_k (pk) max . (cathode positive) 6.3 kV

p max. 11 W
a

*Maximum pulse duration 22% of one cy cle with a maximum of 181's .

DEC EMBER 1968 PY500A Page 1



OUTLINE DRAWING

a .0

k h h

B9D base
without centre stem

c n Top Cap

106·5
max

L.'----J

115'2
max

A l l dimensions in mm

*In existing equipment using the PY500 a resistor may be wired from pin 3
to pin 4 or 5 , or pins 3 and 4 may be interconnected . When replacing the
PY500 with the PY500A the resistor or interconnection need not be removed.
In new equipment designs using the PY500A pin 3 should be left unconnected .

(

(

2010

I I PY500A
I I I

J=f ~+- I
n--, -+- I I ±i I I

I I I -t- . I I ! =tFr i I ~I-I-r- bo

I I I L I I I I I I I
I I I / 1 I

I
,

I ! I I I-
I I

I I(' I I
I

I I I I

I ./ I I

I I I I : :

I I I '/ I I I - ' _ Li_
I H-

t 7.t - I I I
I ! I

I I I I I I
. -I-

I I I r- I I I I I
I ~. J;;;- .......... I I I -- r I

~~
I I

-;~

'---.L.- I I r r- I --~ -t-~f-.--:"" I I I I I I Io
o

400

200

600

800

1000

10

(mA

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

DECEMBER 196 8 PY 500A P age 2



TRIP LE DIODE TRIODE

Triple diode triode with 100mA heater and one diode
having a separate cathode. Primarily intended for
use in [un .la.m. receivers.

UABC80

H EATER Suita ble for series o pe rat ion a.c. o r d.c.

lh
Vh

CAPACITANCES

100
28

mA
V

Cg-- a.' (1

Cat - a ' c1

Cat- a - ct

Cat - k " d

Cg- a "'d

C~- k · ct

T riode section

( i n

Collt

Ca-R
Cg- li

Diode sections

Ca ' d - (h + k t, k ' d , k - ct.s )

Ca."ct· ·(h + k "d + k t , k ' d , k "'d ,s )

Ca"ct-(h+kt,k·ct ,k"' ct .s)
Ck"ct- all
Ca' d - h

Ca - d - h

Ck " d - h

CH A RAC T ERIST ICS

< 70 mpF
< 120 mpF
< 100 mpF

< 10 mpF
< 20 mpF

< 5.0 mpF

1.9 pF
1.4 pF
2.0 pF

< 40 mpF

800 mpF
4.8 pF
4.8 pF
5.0 pF

< 250 mpF
< 200 mpF

2.5 pF

Triode section

Va
V~

I"
gm
(.L

r"

Vg max. ( I ~ = + 0.3f.LA)

Diode sections

ra'd (Va·ct = + 10V)
r,,"ct (Va· ct = + 5V)
ra"ct (Va"ct = + 5V)
rrt"d!ra- d

170
- 1.85

1.0
1.45

70
48

200 V
-2.3 V

1.0 mA
1.4 mA/V

70
50 kQ

-1 .3 V

5.0 kO
200 Q
200 Q

0.65 t o 1.5

FEBRUARY 1960 (1) Page 01



UABC80 TRIPLE DIODE T RI O DE

OPERATING CONDITIONS AS RESISTANCE COUPLED A .F.
AMPLIFI ER* (w it h grid current bias ing)

D\ot (%)
Vb Ra la VOU I for Vout(r.m.s ) Rgt
(V) (kO) (m A) Yin =3V = 5V = 8V (kO)
170 47 1.25 32 0.6 1.1 2.0 150
170 100 0.82 42 0.5 0.8 1.3 330
170 220 0.46 51 0.4 0.5 1.1 680

200 47 1.6 34 0.5 0.9 1.5 150
200 100 1.0 44 0.4 0.6 1.0 330
200 220 0.56 53 0.3 0.4 0.9 680

250 47 2.2 36 0.3 0.6 1.0 150 (
250 100 1.4 47 0.25 0.5 0.8 330
250 220 0.76 54 0.2 0.25 0.6 680

*Measured w ith a gr id resistor of 10Mn .

tRg = gr id resistor of follo w ing value.

LIMITING VALUES

Triode section

Valb) max. 550 V
v« max. 250 V
pa max. 1.0 W
Ik max. 5.0 mA
Rg - k max . 3.0 Mn (tVb- k max . 150 V
Rh - k max . 20 IdJ

t in order to avoid excessive hum t he a.c. component shou ld be as
low as possible «30Vr.m.s .)

Diode sections

P.I.V.la'd) max.
P.I.V' la"d) max .
P.I.V.(a"'d) max.
I"'d max ,
la"d max .
la"'d max ,
i a 'd(P k) max,
ia"d(pk) max,
ia'''d(pk) max ,

FEBRU A RY 196 0 (1)

350
350
350

1.0
10
10

6.0
75
75

V
V
V

mA
mA
mA
mA
mA
mA

Page 02



TRIPLE DIODE TRIODE UABC80

MICROPHONY

This valve can be used w ithout spec ial precautions against micro
phony in circuits in which the input voltage is not less t han 10mV
for an output of SOmW from the output stage at BOOcls and higher
frequencies .

a alid

h
x
0 x

9 klld kt,k'eJ,klld's E 0

allid ttl E
0 ttl

aid alld 9 (() "-

L
to

ktokd ,klld's h kit
B9A Bose )Jh d

!6 4 0 2 1 All dimensions in m m

It is recommended that p in 5 be earthed.
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TRIP LE DiODE TR IODE UABC80
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A NO D E CURRENT PLOTTED AGAINST A NODE VO LTAGE W ITH GRID
VO LTAG E AS PARA METER
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UABC80 TR IPLE DIODE TRIODE

l a' d 6 880 UABC80

(mA)

:
1· 2

1·0

,

- -
0 ·8

0 ·6 "--I'
I

I

0 -4

0 ·2

0 .-
0 2 4 6 Va 'd (V)

ANODE CURRENT PLOTTED AGA INST ANODE VOLTAGE FOR DIO DE
SECTION a 'd

(

(
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TRIPLE DIODE TRIODE UABC80
(

(

I d'd 6879 UABCaO

I Ollld

(rnA)
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AN ODE CURRENT PLOTTED AGAINST AN ODE VOLTA GE FOR DIODE
SECTIONS a "d and a "'d
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UABC80 TRIPLE DIODE TRIODE

6877 I UABCBO laidI (pAlI
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RECTIFIED C URRENT PLOTTED AGAINST OU TPUT VO LTAG E W ITH
IN PUT VO LTAGE BETWEEN OV AND 5Vr m .s. AS PARAMETER FOR

DIODE SECTION a 'd

I~I



(

TRIPLE DIODE TRIODE UABC80

(

6 8 76 UABCSO l a 'd
(}lA)

600

."

~-
U'_

"6 U' s-",' C} 0 500E ?'

~ 1\-::> ';:)

0

~O '""c:
.~ s:

>
0
"1

AOO
I

~. >
''J 0

l'l

>
I

0

'" 300

>
~ >

"' 200

SOO
:+J)

100

-/!:!f l.

2MO

V 0

Va'd (V) -60 - 40 -20 0

RECTIFIED CURRENT PLOTTED AGAINST OU TPUT VOLTAGE W ITH
INPUT VOLTAGE BETWEEN SVr .m . s . AND SOV r .m .s . AS PARAMETER FOR

DIODE SECTION a'd
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UABC80 T RIPLE DIODE T RIODE

6874 UABC80 laud
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RECTIFIED CURRENT PLOTTED AGAINST OUTPUT VO LTAG E W ITH
INPUT VOLTAG E BETW EEN OV AN D 5Vr .m •s • AS PARAM ETER FOR

DIODE SECTIONS a"d AN D a "'d
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T RIPLE DIODE TRI O DE UABC80

6875 UABC80 laud
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RECTI FlED CURRENT PLOnED AG AINST OUTPUT VO LTAGE W ITH
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode variable-mu pentode. The pentode section is
suitable for use as an r.f. or i.f. amplifier. The diode sections
are only suitable for a.m. detection.

HEATER

UBF89

Suita ble fo r se r ies opera ti o n a.c. or d.c.

Ih

Vh

MOUNTING POSITION

CAPACITANCES

100
19

Any

mA
V

(

Ca ' d -~ l

( a" Ii - A"l

Ca / d _ a

Ca" (t_a

Pentode section

Co u t

C~ I _ h

Diode sections

Ca ' 11 _ Ie

C:l " lI_ k

e a ' ll- h

Ca" ll _ It

CHARACT ERISTICS

< 0.0008 pF
< 0.001 pF
< 0.15 pF
< 0.025 pF

< 0.0025 pF
5.2 pF
5.0 pF
0.05 pF

2.5 pF
2.5 pF

< 0.25 pF

< 0.015 pF
< 0.003 pF

(

gill
f a

!.Lg1- g'2

V"1 (gm = 1201~A/V )

100
o

100
-2.0

8.5
2.8
3.5

300

-10

200
o

100
-1 .5
11

3.3
4.5

600
20

-20

V
V
V
V

mA
mA

mA/V
kU

V

ISSUE 1 UBF89 3S7-1
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UBF89 DOUBLE DIODE VARIABLE·MU
R.F. PENTODE

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

are only suitable for a.m. detection.
I

\
\

TYPICAL OPERATING CONDITIONS

Va = Vb 170 170 200 200 V

Vg3 0 0 0 0 V

Rg2 27 21 47 30 kO
Vg1 - 0.5* -1 .5 - 0.5* -1.5 V

Rk 105 105 0

la 11 11 9.5 11 mA

Ig2 3.4 3.4 2.8 3.3 mA

gm 5.0 4.5 5.0 4.5 mAJV

t' a 450 450 600 600 kO (
Re q 2.5 3.5 2.5 3.5 kO

gm (Vg, = -20V) 65 65 115 120 flAJV

*This vo ltage is prod uced by the grid current flow ing through the
grid res istor and t he steady current of t he diode. If this condition
is not acceptable the negat ive grid bias should be increased to - 1.5V.

LIMITING VALU ES

Pen t o de section

Vafb) max. 550 V

Va max. 250 Y
(pa max . 2.25 W

Vg2fb) max. 550 V

Vg2 max . (la<4.0mA) 250 V

Vg2 max. (la> 8.0mA) 125 V

Pg2 max . 450 mW

Ik max . 16.5 mA

Yg1 max . (lg1 = + 0.3flA) -1 .3 V

Rg1_k max. 3.0 MO
Rg1_k max. (grid current biasing) 22 MO
Rg3_k max. 10 kO
Rh _ k max. 20 kO
Vn_k max . 100 V

ISSUE 1 UBFB9 357-2



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

D iode sections (e ac h section)

P.I.V. max.

lad max.

iad fl lk ) max.

M ICROPHON Y

UBF89

200 V

800 {LA

5.0 mA

20 ki2

100 V

{ Th is valve can be use d witho ut s pe cia l precautions agai nst micropho ny in
ci rcu its in w hich the input vo ltage is > 25mV (r. m.s) for an output of
50m W from the ou tput valve.

(

93
9'
c' d

a

k.s h

h
h

a

k,s 0 0 0 a'd
92 0 0

a "d 0 0
9 ' 0 0 o"d

92 93

B9A Base

f+=~-
I

' ', ,

I
EES
OE
-0

L 'Trrrn-nrr-'LJ
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UBF89 DOUBLE DrODE VARrABLE-MU
R.F. PENTODE

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

are only suitable for c.m, detection.

2840 UBFB9 I a
(Jl A)

Va = 100 to 200V

II
:1 10,000

I

Vb = 200V
:1. 1/

000
Rg2 = 30kfl"",

1/
I V , 1000

II

'I
300

J
(I / /

/
II

100

.:I.
~~ .:I. tl .:I. 1 ::.A ::.

o / ~ ~/J
0 0R -c S2 ~ '" 30

/I f,
~():

II V /1 I

I~ 'I I
10

Vgl (V) -30 -20 -10 0

--
ANODE CU RRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH

SCREEN-GRID VOLTAGE AS PARAMETER

(

(
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DOUBLE DIODE VARIAB LE~M U

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

UBF89

(

(

I
9m2841 UBF 89

(PAN)
VO = 100 to 20 0 V

10 ,000

II

300 0

!/ II
10 00

Vb 200 V
R92 = 30kD.

II
II

II
300

~ / I I

'"
/ /

10 0

-l. / ..,. /. -l. /..,.0
",""

-l. 30
'1-
0 L !:>O .J. ~ 00 '"

1/
.(\ " "-

..,.",'1-
,~

I JI /

Yrl /
/ / / 10

Vg I (v) -30 - 20 - 10 0

MUTUAL CO NDUCTANCE PLOTTED AGAINST CONTRO L-GRID VO LTA GE
W ITH SCREEN-GRID VO LTAGE AS PA RAMETER
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UBF89 DOUBLE DIODE VARIABLE·MU
R.F. PENTODE

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

are only suitable for a.m. detection.

UBFB9 2933 I <0

(~A) (MOl
9m

VO=V92=100V ~A/V)

ro
10,000 10 0

I o

II
V 11

1\ V 1I 9m
3000 30

I 92 -

II

V
1000 10

Ii
300 3

V 1/ \

/, \V 100 I

V
30 0 '3

V

/ I
10 0 '1

VS1(v) - IS -10 -S 0

UBF89 357·6

ANODE AND SCREEN-GRID CURRENT. MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOITED AGAINST CONTROL-GRID VOLTAGE

Va = Vg2 = 100V

leiISSUE 1



DOUBLE DIODE VARIABLE· MU
R.F. PENTODE UBF89
Double diode variable-mu pentode. The pentode section is
suitable (or use as an r.f. or i.(. amplifier. The diode sections
are only suitable (or a.m. detection.

(

UBFB 9 293 1 I rc
(I1A) (MCll
gm

Vb ; 170 V (I1AIV)

RC]2 = 17·5 kCl

10
ro 1/

10,00C 10 0

9m

t\. Y I
1'\ 'iT

3000 3 0

IJ
192

f\ IJiJ
IJ

10 0 0 10

Ii
17 Ii

17 l\
1\

300 3

IJ
t\

II
100 I

17
30 0 '3

II 1/

1/ 1/ 11 10 0 -1

V9'(V) -30 -20 -10 0

UBFB9 357-7

ANODE AND SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VO LTAGE

Vb = 170V
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UBF89 DOUBLE DIODE VARIABLE·MU
R.F. PENTODE

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

are only suitable for a.m. detection.

UB F89 2932 I re
(j1.A) (MO)
9m

I I I I I (JJ.A/YJ
Vb=2OOV

R92= 30kO

ro
10 J<= 10,000 100

9m
1.01

1.1
3000 30

1\ /I I
192

LI LI

1\ 1/ ~
1000 10

1/
30 0 3

II

10 0 I

I

1/
30 0 '3

1/

1/
~II 10 0 ·1

Vgl (v) -30 -20 - 10 0

(

(

UBFB9 357-8ISSUE 1

ANODE AND SCREEN-GRID CU RRENT. MUT UA L CON DUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE

Vb = 200V
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DOU BlE DIODE VARIABLE-MU
R.F. PEN T O DE
Double diode variable-mu pentode. The pentode section is
suitable for use as an r.f. or i. f. amplifier. The diode sections
are only suitable for a.m. detection.

UBF89

(

I ~
> > > > »
! ~ 2 on 00

'" "'otI I I I I I

'" ~ot "10
:;: " -7-I

"1<5,

-,

"19, ~

"1<,-,
"19,

0
"Is , 2

"11>,

>
0

"IE',
<7- 2
<Xl 2 S;u,
<Xl 0
:::J Q "'~,-

-- II -,
~

"'I ,

"'0 '
0
0

1--- -
~/~

- ,- -
- --

~o"''ll
",A

Q'l 'l-

-

fil
...t;'

",0
//

~o,'),

0

t J ~ on ot '" '" - 0

SCREEN-GRID CURR ENT PLOTTED AGAIN ST SCREEN-GRID VO LTAG E
WITH CONTROL-GRID VO LTAGE AS PARAMETER
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R.F. DOUBLE TRIODE UCC85

Double triode with 100rnA heater primarily intended for use in f.m ./a .m .

r e ceivers as an r .f. amplifier and self-os cillating additive mixer.

HEATER

Suitable for s eries ope rat ion, a . c , or d. c.

(

CAPACITANCES

*ca -g
*cg-k-h- s
*ca - k
*ca-k-h-s

*tc a_k+h+s

Cat_a"

teal _a"

Cg' _g"

Ca" _g'

Ca' _g"

ca" _k'

ca' _k"

cg "_k'

cg'_k"

*Each section

tMeasured with an exte rnal shield .

CHARACTE RISTICS (eac h section)

170

10

-1. 75

6 . 7

48

7 .1

100 rnA

26 V

1.5 pF

3.1 pF+-

180 mpF

1.2 pF

1.8 pF+-

<40 mpF

<8 .0 mpF

<3 .0 mp F

<8 .0 mpF

<8 .0 mpF

<8 .0 mp F

<8 .0 mpF

<3 .0 mpF

<3 .0 mpF

200 V

10 rnA

-2. 4 V+-

6 .0 rnA/V -<-
46 -<-

7.7 kn +-
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OPERATING CONDITIONS AS R.F. AMPLIFIER
- Va

Vb
Ra
I a
R

k
gm
r a
r gl (f =100Mc/s)

R
eq

155

170

1.5

9.8

150

6.7

7. 0

3 .8

550

161

170

1.3

6.6

330

5 .1

8.5

5 .2

820

V

V

kn

mA<
il~

mA/V<
kn~

kn~

il

~--------------------_----o+

Rg-k

(

(
OPERATING CONDITIONS AS SELF -OSCILLATING ADDITIVE MIXER (with Lf.

feedback, see basic circuit in fig .1. )

Vb 170 200 V

Ra 4.7 8.2 kn

*Rg -k 1.0 1.0 Mil

I 5.5 6 .0 mA <-a
Vosc (r.m .s.) 2.8 2.8 V

gc 2.8 2.9 mA/V~

r a 15 14 kn

*The presence of the L f. feedback voltage tends to stabilise the performance of

the oscillator and hence permits this relative ly high value to be used for the grid

leak.
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R.F. DOUBLE TRIODE UCC85

RATINGS (ABSOLUTE MAXIMUM SYSTEM)
(each section unless otherwise specified)

Va(b) max . 550 V

Va max. 250 V

Pamax. 2 .5 W

Pa'+Pa"max. 4.5 W

~ max. 15 rnA

-Vg max . 100 V

R
g_k

max . 1.0 MO

* V
h

_
k

max. 90 V

~-k max . 20 kO

*When operating as an oscillator no r .f. voltage should be applied between <
heater and cathode .

0 15011

55·6
max

~22

1Y:"

B9A BaSl2h k"k' h

s' gil

All d irnensions in mm -(-

The triode on pins 6, 7, 8 should be used as the r. f. amplifier and that on

pins 1, 2, 3 as the self-oscillating additive mixer .
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R.F. DOUBLE TRIODE UCC85

I a
mAl

o

5

20

5

25

B 4 3 2 6 UCC85
(

I :,. -

0
:,.0

rv 0 -lit t: I
:,.0

I

i l}

(

(

- 6 - 4 - 2
o

o

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE

VOLTAGE AS PARAMETER

Page C1
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R.F. DOUBLE TRIODE UCC85

)l 84328 9 m +-
ra UC C85

(mAN)
(knJ

v, 100V Vg

(V)

60 12

10

40

30

20

10

o
o

8

, , 6

9 m

4

ra

Vg

0
4 6 8 Ia(mA)

MUTUAL CONDUCTANCE , ANODE IMPEDANCE, AMP LI FICATION FACTOR

AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT, Va = lOOV
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o

9 m +--
mA /V)

- Vg
(V)

4

6

8

I UCC85 B 4 3 29 (

) v; 17 0 V

I

).J

9 m

- Vg

r O

10

5 0

3 0

20

4 0

o
o 5 10 15

o
l o( m AJ

MUTUAL CONDUCTANCE , ANODE IMPEDANCE , AMP LIFICATION FACTOR

AND GRID VOLTAGE PLOTTED AGAINST ANODE CURREN T, Va = 170V
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R.F. DOUBLE TRIODE UCC85

<-

a

9 m
mAN)

Vg
(V )

4

6

8

UC C8 5 84 3 3 0
(

)
v; 200V

I

1-1

9m

Vg.

"c

10

2 0

30

50

40

(

(

(

o
a 5 10 15

o
I a(m Al

MUTUA L CONDUCTANCE , ANODE IMPEDANCE, AMP LIFICATION FACT OR

AND GRID VOLTAGE P LOTTED AGAINST ANODE CURREN T, Va = 200V
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ANODE CURRENT PLOTTED AGAINST OSCILLATOR VOLTAGE WITH
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R.F. DOUBLE TRIODE UCC85
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CONVERSION CONDUCTANCE PLOTTED AGAINST OSCILLATOR VOLTAGE

WITH ANODE VOLTA GE AS PARAMETER
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TRIODE HEPTODE

Triode heptode with 100mA heater primarily intended
(or use as a frequency changer.

UCH81

HEATER

Sui table for series operation , a.c. o r d.c.

Ih 100 mA
Vh 19 V

CAPACITANCES

Ca h -sa t 200 mpF
Cah - gt < 90 mpF
Cah - g3+ g t. < 350 mpF
Cg l - a t < 60 mpF
Cgl - gt < 170 mpF
Cgl- g3+ gt < 450 mpF

Heptode section
Ci n (gl ) 4.8 pF
Ci n (g 3 ) 6.0 pF
c out 7.9 pF
Ca-eg l. < 6.0 mpF
Cg l - g3 < 300 mpF
Cgl- h < 170 mpF
Cg3- h < 60 mpF

T r iode section
( i n 2.6 pF
Cou t 2.1 pF
ca - g- 1.0 pF
Cg- h < 20 mpF

OPERATING CONDITIONS FOR HEPTODE SECTION AS R.F.

OR I.F. AMPLIFIER

Va = Vb
Vg3

Rg2+ g4
Vd
Rk
Vg2;g 4

t,
Ig2+g 4

gm
ra
l~g l- ( g2 t g4 )

R et[
Vg1(for100 :1

reduction in gm)

Vg 1 max. (lg 1 = + 0.3fLA)
Vg3 max. (lg3 = + 0.3fLA)

170
o

18
-2.2

220
102

6.2
3.8
2.3

600
20
8.8

-28

200 V
0 V

18 kO
-2.6 V

220 0
123 V

7.6 mA
4.3 mA
2.4 mA/V

600 kO
20

9.7 kO

-33 V

-1.3 V
-1 .3 V
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UCH81 TRIODE HEPTODE

OPERATING CONDITIONS OF HEPTODE SECTION AS A.M.
FREQUENCY CHANGER

Va = Vb 170 200 V
Rg2+g4 10 10 krl
Rg3+gt 47 47 krl
Vg1 -2.2 -2.6 V
Vg2+g4 102 119 V
I. 3.2 3.7 rnA
Ig2+g4 6.8 8.1 rnA
Ig3+gt 200 230 flA
gc 750 775 flAfV
ra 0.9 1.0 Mrl
Req 70 75 krl
Vgl (for 100 : 1

reduct ion in gc) -24 -28 V
(

CHARACTERISTICS
Triode section

Va 100 V
I. 13.5 rnA
Vg 0 V
gm 3.7 rnA/V
fJ. 22

Vg max. (Ig = +0.3flA) -1 .3 V

OPERATING CONDITIONS OF TRIODE SECTION AS R.F.
OSCILLATOR

Vb 170 200 V
Rat 15 15 krl
RgHg3 47 47 krl
Ig3+gt 200 240 flA
I. t 4.5 5.4 mA
gm (eff) 580 580 !-'A/V

LIMITING VALUES
Heptode section

Va(b) max. 550 V
v; max. 250 V
p. max. 1.7 W
Vg2+g4( b) max. 550 V
Vg2+g4 max. (Ia = 7.6mA) 125 V
Vg2+g4 max. (la < 1mA) 250 V
Pg2+g4 max. 1.0 W
Ik max. 12.5 mA
Rg1- k max. 3.0 Mrl

* Rg3- k max. 3.0 MD
Rh - k max. 20 krl
Vh - k max. 100 V

*If the t wo sect ions of the valve are switched during operation so that there
is no direct connection between g3 and gt . as may occur in f.m./a.m .
rece ive rs. then Rg3- k max. = 20krl .

JULY 1960 ( I) Page 02
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TRIO DE HEPTODE UCH81

Triode section

Va1b) max.
Va max.
pa max.
Ik max.
R g- k max.
Vh - k max.
Rh- k max.

550
250
800

6.5
3.0

100
20

V
V

mW
mA
MO

V
kO

(

The heptode sect io n of t his valve can be used w it ho ut special pr ecaution s
a gainst microphony in circuits in w hich the inpu t vo lt age is not less than
SOmV fo r an o ut put of 50mW from the output stage. The co r respo nd ing
figure for the t riode section is 25mV.

A ll di me ns ions in m m

g2. g4
g3
gl

k ,g5,s h h

J ULY 1960 (1)

k,g 5,s

gt
gl

h

B9A Base

g3

at

x
o
E x
~ 0a E
<0 '0

L U
Pa ge 0 3



(

(



T RIODE HEPTODE UCH81
(

7077 t-H UC H8 1
I o

Hept od e sect ion Vb 200V (,u A)

Rg2 + 94 ~ 1 8 kfl

I I I I i J
Vo = 170 to 200V II I>" 1.1 II
Vg 3 = OV 3000

11.1~~.. ~~ I
I I I I I IJ
Vb = 170V .I ...

I, ~.I; 1/R92 + 9 4 ~ 1 8 kfl

....~ .I ".I I;' 1/j
10 0 0

,
lI. Ij

~ I I 300

~ I' 1/ I I
/'

, I II
IJ / J I J

10 0

~ ~ C> C>

0 0 0 0

- ~ ~ 2 If)

I
It I J II<X I I,Jy.. J J

~t;t

I
30

I I I
I

V I I I 10

I I I I
I

I
3 ·0

I J

,. I
I 1·0

Vg 1( V ) -30 - 2 0 - 10 0

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
HEPTODE SECTIO N

Page ClJULY 1960 (1)
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UCH81 TRIODE HEPTODE

UCH6 1 7162
9 m

f-+-+++-+-+-1f-+-++-+-t-HH Hep tod e sec t ion 1++-+++-+-1++++++-1-=1 ( fJ AI V)

J ,J ~4 J
H-H--H-+++-t-M--+-I-.-hol-l 3000

II I

I+++++-hf-+-++++-+-I:-J Vc ~ 170 t o 2 0 0 V
V93 = OV

Vb = 200V
R92 +94 =1 8 kO

Vb = 170V

R92+94 = 18k O ilL,

J,.o~~y~

I

I)

(

[ ' 0

o-1 0

II

II
I I

20

I

v

30

II

II

il
I

v
!

~ Ii ~ IJ
~ -'-/ rt--H--hII---'~I S jl+++++ 1I)611rt-M--+-i-t-H-i 30

I 0 li !;}O 0 Icf' ~--+-t+-t--! .... J-++-++-+--h I-++++-+-+-1HH
~ I ,J

..0;) l
.::,.o;'lt I

I

MUTUAL CON DUCTANCE PLOTTED AGAINST CONT ROL-GRID VOLTAGE
FOR HEPTODE SECTIO N

Pa ge C2
----------- I~I
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TRIODE HEPTODE UCH81

UCH81 7074

I ra
( }JA) 10 .y (Mfl )

9 m Hept ode section V 1_
( f' AfVJ II II I I I ","' /

Req
xl

Va = 170 V "",'1,1
{kO J

Vb = 17 0V i..' It
R92 +9 4 = 18 kO "ttl ~ 'I
V93 = OV

II 1/
1000 II

10 0
9m

300
~ i..'

> 1
30

V
I >( i..'Di<

100
,

10

30 3'0
Req

II

I " \
10

,
1' 0

r' o

3·0
II

0'3

I

1· 0 I 0 ·1

V9/{ V) -3 0 - 20 - 10 0

A NOD E AND SCREEN-GRID CU RRENT S, MUTUA L CONDUCTANCE,
A NODE IMPEDANCE, AN D EQUIVA LENT NOISE RESISTANCE PLOnED

A GAINST CONTROL-G RID VOLTAGE FOR HEPTODE SECTION.
v« = 170V
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UCH81 T RI O DE HEPTODE

I UCH8 1 70 8 0

(flA )
I a ~ "c

Heptode section LA' (Mf1 )
9 m

'I I 7 '( m A /V )
IReq

Va = 200V , 0,""/
Vb = 200V \. 0,""/

300
( kCl)

R92+94 = 18 kO I;' If
V93 = OV

iIiIV" I;'
y I;'

10 0 0 100

I
9m

1'\ 1/ fi'i'- L;
300

1;'1;'
30

1/ II ~

1\1\ II I; i'i'
t)ii'. l..- I'

10 0 10

II

30
Req

3·0

IJ I'

V
1\

1\ 1\
10 1·0

r'c'-I

II

3·0 0·3

' ·0 0 ·1

V9 1(V ) - 30 - 2 0 - 10 0

ANODE AN D SCREEN-GRID CURRENTS. MUTUAL CON DUCTANCE,
AN O DE IMPEDA NCE. AN D EQUIVALENT NOISE RESISTANCE PLOTTED

AGAINST CON TROL-GRID VOLTAG E FOR HEPTODE SECTION
Va = 200V

(

(
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TRIODE HEPTODE UCH81

(

~co

£ > '<t0 '"0 +N
N0

>'"~>

00
~ II

>
II l'l > > 6f--~~ > 2 ~to OJ NI J I I I 0

l' " I"\:
a
N

'" , .J
1'0 r... V

1\

... I)(

>
'<t 1'0
I l..;'

I.;;: r... l... 0

10.... ~ 1\ 1\
If)

r-. I\. ~I'\ 1\

'" D r-;; 1\
'(;••e;> 1)I'too... [:;;.r-.

I"'i ",' 1\
> ,ClI> "" 1\N
I «-Cl'l- 1\

1'0
No..

> r-;; 0
I s ~ 1\ 2

too... ~
C;; ~

~

~ >
,... V too... too... I'\. 1\

0 r-. ,
II V 1'0 1'0.ff' f--1-17 '0...c- "

,...
~~ ",' "

,... f" 1\
CIt> " 0

~ «-0,'1-'" If),... "-
l-l- c f' l' 1\.

.s ,

"1- 1- 0 10....001- \II

IL <II

\II

~L "0
R=~

a.
\II 0I

<D '<t N 0
'<t'" -+ <l
N E

....?' -

SCREEN-GRID CURRENT PLOTTED AGAINST SCREEN-GRID VOLTA GE
WITH CONT ROL-GRID VOLTAGE AS PARAMETER FOR HEPTOD E SECTION
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UCH81 T RIO DE HEPTODE

lat
658 2 UCH 8 1 9m

(mA)
( m A/V)

Triode sec t ion

Va t 10 0 V

12 6

10

8

6

4

2

o

-4

5

4

3

9m

2

o
o

(

(

ANODE CURRENT AND MUTUAL CONDUCTANCE PLOTTED AGAINST
GRID VOLTAGE FOR TRIODE SECTION
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T RIODE HEPTODE UCH81

"- ~
'" ..."' 0

>

a
a
(f)

a
Lf)

'7<7"' " -r '" 719
N

":.- ,-< k ' I\ \ ;\-
'70/

-,

-1& " a
a

c
-1S!

N
.s -,

00 -0
'"I U1 -1;>

U
'"

-,
::J <J

0
'z a
I-

-1<
Lf)

8"-1
O"'7(J-1

a
52

a
Lf)

a

~<[ a ~ ~
Lf) a

H
O E N

AN OD E CURRENT PLOTT ED AGAINST AN ODE VO LTAG E FOR TRIO DE
SECTION
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UCH81 TRIODE H EPTODE

7 16 1 UCH 81 I aI I
I (jJA )

i Va '" 170 V
Rg t +9 3 =4 7 kO / ~
I g t +9 3 = 20 0 !' A v I I

I I '/ 1/
3 0 0 0

II
1/ /~

Vb ~ 170 V I
~ll

1/
Rg 2+9 4 ~ 10 ka /

IJII II
: 1000

,
I

I ~ ~ I
J II

I lJ II II
/

300

I )1 'I '/

I
11

11 1/ II J ~

II II I IJ I
I

10 0

I

.::. I I I .::.
0 0 ~

rP/ .p 0
lr)

; / ,
II I

" 1/
30

-
.::."''11 IJ I J

~I 'I V VJ II /0

,

'I I
I

3'0

J I
I J

I ,
1'0

Vg l (V ) - 3 0 - 20 - 10 0

A NODE CURRENT PLOTTED AGAINST CO NTROL·GRID VO LTAGE W HEN
USED AS A FREQUENC Y CHA NGER.

Va = nov

(
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T RIODE HEPTODE UCH81

7073 UCH81
la

Va =200V
(f' A)

R9 t + 93 =47 k n I /19 t +9 3 =230 fJA
I IJ" " II

I / 111 1/11 1
30 0 0

)f

Vb = 2 00V '/'.1 ~ I I
R92 + 94 =10kn )/.... 1..-

~'

JI 10 0 0

I
.~ I

~, j
3 0 0

jo' j 'I
[;' 1/ v

~~
[;' [) II

1/
II, II LI II 10 0

~
J v

~

8 6 1 0 5 J
I')' i !:}j ~J /I)

.,.0,"') II IJ
30

I)
~o,rv/

V rl
V1/ IIJ 10

I If
3 ·0

l I

I I I 1' 0

V9 1(V ) - 30 - 20 - 10 0

Page C9

AN OD E CU RRENT PLOTTED AGAI NST CO NTROL-GRID VOLTAGE WHEN
USED AS FREQUENC Y CHANG ER.

v« = 200V

I@I ----------
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UCH81 TRIODE HEPTODE

70 7 5 UC H81
9 c

1
( )JA/V )

~ /

~V I IJ

Va = 170V ~r/ll
300R9 t +9 3 =47 kC1 If. I19 t + 93 = 2 0 0)J A Iv,ii J

IJ~

I/~ V J 100

I
I

II II
Vb= 170V I ~ IJ ~

R92 +9 4 = 10 kC1
1 ~; IJ

I
30

Ii w 1'I
I A/I II

)I
/ 11V 1/
1/1 I I 10

I II
I

"'"
~

~

"'" IJ' .,0 0 0

l '
0 trJ

dI I ' -/
1/

[I IJ"~I / 3'0

'""",0,I
I 1 II

1/ I
V V V

II 1'0

V9 1(V) - 30 - 20 -1 0 a

(

CO NVERSIO N CON DUCTANCE PLOTTED AGAIN ST CO NTROL-GRID
VO LTAG E WHEN USED AS A FREQUENCY CHA N GER.

v« = 170V
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T RIODE HEPTODE UCH81

UC H81 70 7 2 b~ g c
I I I I l'J ( I' A /V)

I I I I IJ
Va = 200V 1///1 ~

Rg t +93 =47kO 111/ II
I g t + 9 3 = 2 3 0).JA 1/1 II

7

~ II
300

[/ 1
J~jl

II / I} IJ III 10 0

Vb = 20 0 V
Rg 2 + 9 4 = IOkG

IJ f ,
J':'J I

~ I J
I IJ J ;II 30

1/,..I I v ~I II
J

~~ I I

I~.1 II I
I. ~ I II /0,, J

~ I ~ .:. 1 ;, I
JIJ ~I

0
2 01

If)

. 1/ I I I~
- " 3·0

&' I I~J

I I
I I I t 1· 0

Vg l( V ) - 3 0 - 2 0 -)0 0

( CONV ERS ION CONDUCTANC E PLOTTED AGAINST CO NT ROL-GRID
VOLTAGE W HEN USED AS A FREQUENCY CHANGER.

Va = 200V

Page e ll
I@I----------
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UCH81 TRIODE HEPTODE

UC H81 7076
I ca

<" A) .o,~/- ( MIl)Va - 170 V I
9c Vb=170 V ,,0,"'/ Req

<iJ A / V) R92 +94 -IOkCl (MIl)
R9 1+ 9 3 =47kCl /

..... i'- 19 1+93 = 20 0 iJA
I ~ l a

~i'- ~~
~ ~

lJ'~
10 0 0

..... .... 10

I

I

I

" ~ 1/ 9c
300 3 -0

II II

!ILl
11

11

~"II II 1'"10 0 ' -0: "o

I i\

I II
3 0 0 -3

I ii Req

X ) ...
II

10 0 -1

II

3 -0
II II

0 -0 3

1/

/1 I
1-0 0 -0 1

V9 1(V) - 3 0 - 20 - 10 0

ANODE AND SCREEN-GRID CURRENTS, CONVERSION CONDUCTANCE,
ANODE IMPEDANCE AND EQUIVALENT NOISE RESISTANCE PLOTTED
AGA IN ST CONTROL-GRID VO LTAGE W HEN USED AS A FREQUENCY

CHANGER. v, = 170V

(
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TRIODE HEPTODE UCH81

70 70 UCH 81 ' -

I . 00"'.1~ r o

()JA) (MO)
Va =200 V ,\-0,'" Req9c Vb= 2 0 0 V v()JAM R92 +9 4 = 10 kO

(Mil)

R9 t +93 = 4 7k Cl .I io'" I a

I'
19 t +93 - 230}JA

II )~

~I"-
....1' 11

11....
"I"- ~II

100 0 i' 10

9c
~ ~

3 0 0 II 3 ·0

.III III .... :-.. I

/ / ~ ~

\ 1,1 ....1'
10 0 ~ I'i"-

" 0
r a

If I'

30
'r/ 0 ·3

.I \

11 11 1\
1/ r\

II 1\10 0 "
Req I'~

3 '0 0'03

I
1' 0 0 '0 1

V9 ,(V) - 30 - 20 -1 0 0

AN ODE AN D SCREEN-GRID CURRENTS, CON VERSION CONDUCTA NCE,
AN ODE IMPEDANCE AN D EQUIVAL ENT NOISE RESISTANCE PLOTTED
AGAINST CON TROL-GRID VOLTA GE W HEN USED AS A FREQUENCY

CHANG ER. v, = 200V
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UCH81 TRIODE HEPTODE

UCH81

Vase ~ 9 c

(V r .m.s ) (rn A) ( rn A /V)

" o
(MOl

Vo 170 V
Vb 170 V
R9 2 +9 4 10kO

3 0 12 R9 1+9 3 4 7kO 1·2
V9 1 2·2 V

r'c (
25 10 J·O

20 8

15 6

10 4

o 0

o 10 0 200 300

0- 8

9c

0 ' 6

0· 4

I o

0 '2

o

ANODE AND SCREEN-GRID CURRENTS, CON VERSION CONDUCTANCE,
ANODE IMPEDANCE AND OSCILLATOR VOLTAGE PLOTTED AGAINST

OSCILLATOR-GR ID CURRENT.
Va = 170V
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TR IO DE HEPTODE UCH81

Vo s c 1
UC H81 7071

9 c

(Vr. m .s J (mAl (mA ! V)
va - 2OOV '0
Vb 200V ( MOl
R9 2 + 9 4 =I OkO
R9 t < 93 -47kO
V91 - 2 ·6 V

3 0 12
'0

1·2

(
2 5 10 1·0

192 +9 4

20 8 0 '8

se

Vose
15 6 0·6

10

5

o

4

o

o 10 0 200 30 0

0·4

10

0 · 2

o

(

AN O DE AND SCREEN-GRID CURRENTS, CONVERSION CON DUCTANCE,
ANO DE IMPEDAN CE AN D OSCILLATOR VO LTAGE PLOTTED AGAIN ST

OSCILLATOR-GRID CURRENT .
Va = 200V
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TRIO DE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.

HEATER

UCL82

Suitable for series operat ion a.c, or d.c.

Ih
Vh

MOUNTING POSITION

CAPACITANCES (measured without external shie ld)

100
50

Any

mA
V

(

(

Cat_ gl P

Cgt_ ap

CgL gl P

Cat_ ap

Pentode section

Ctn

Cout
cU_ g 1

Cg1_h

Triode section

C HARACTERISTICS

< 0.02 p F
< 0.02 pF
< 0.025 p F
< 0.25 pF

9.3 pF
8.0 pF

< 0.3 pF
< 0.3 pF

4.3 pF
2.7 pF
4.2 p F

< 0.02 pF

(

Pentode section

Va
Vg 2

la
1"2
Vg I

gIll
Fa

Triode section

Va
10

Vg

gm
ra

100
100
26

5.0
-6.0

6.8
15
10

200
200

35
7.0

- 16
6.4

20
9.5

100
3.5
o
2.5

28
70

V
V

mA
mA

V
mAN

kO

V
mA

V
mAjV

kO

ISSUE 1 UC L82 1156-1



UCL82 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio

frequency applications.

PENTODE SECTION AS AUDIO OUTPUT VALVE

Single valve class 'A'

Va 100 200 V

Vg2 100 200 V

Vg1 - 6.0 - 16 V

lalo) 26 35 mA

fg2(0) 5.0 7.0 mA

V1n (r. rn.s.) Pout = 50mW 650 600 mV

Ra 3.9 5.6 kO (
V i TI (r .m.s . 1 3.8 6.6 V

* Pout 1.0 3.5 W

Dtot 9.0 10 %

Two va lves in class 'AB' push-pull

Va 100 200 V

Vg2 100 200 V

i Rk 150 190 0

la(o) 2 x20 2 x 35 mA (
la (max. s ig.) 2 X 22.5 2 x 39.5 mA

Ig2lu) 2 x4.0 2 x 7.0 mA

Ig2 (ma x. s ig. ) 2 x7.0 2 X 16.5 mA

Ra_a 5.0 6.0 kO

V1n (I;I-g-l lr .m.s. 12.4 25 V

Pout 2.3 9.8 W

Dtot 4 .0 4.0 %

iCom mon cath ode bias resist or.

"'Pout and D,o' are measured at fixed bias and therefore represen t t he
power output ava ilab le during the reprod uction of speech and
music.

ISSUE 1 UCLB2 1156-2



TRIODE PENTODE UCL82Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.

(

TRIODE SECTION AS A.F. AMPLIFIER

Vb Ra la Rk Rg Z sour c e Voul Dtul Rg, '"
(V) (kO) (mA) (kO) (MO) (kO) V;; (%) (kO)
200 100 0.85 1.5 3.3 0 47 1.0 330
150 100 0.6 1.8 3.3 0 45 1.9 330
100 100 0.38 1.8 3.3 0 41 6.0 330

200 100 0.85 1.5 3.3 220 43 0.85 330
150 100 0.6 1.8 3.3 220 41 1.05 330
100 100 0.38 1.8 3.3 220 34 3,6 330

200 220 0.52 2.2 3.3 0 54.5 1.0 680

( 150 220 0.36 2.7 3.3 0 52 1.85 680
100 220 0.23 2.7 3.3 0 47 4.25 680

200 220 0.52 2.2 3.3 220 50 0.5 680
150 220 0.36 2.7 3.3 220 47 1.0 680
100 220 0.23 2.7 3.3 220 38 3.75 680

200 100 1.05 0 22 0 48.5 0.7 330
150 100 0.7 0 22 0 46 1.55 330
100 100 0.37 0 22 0 44 8.0 330

200 100 1.05 0 22 220 44 2.1 330
150 100 0.7 0 22 220 42.5 1.6 330
100 100 0.37 0 22 220 37 5.9 330

200 220 0.59 0 22 0 56 0.8 680
150 220 0.4 0 22 0 53 1.7 680
100 220 0.21 0 22 0 46 5.6 680

( 200 220 0.59 0 22 220 51 2.0 680
150 220 0.4 0 22 220 48.5 1.4 680
100 200 0.21 0 22 220 42 3.1 680

~meas u re d with an input voltage of 100m Vv.;
Dt,,! measured for Vout =10V

" Grid res istor of following valve.

MICROPHONY

The triode sect ion can be used without special precautions against
microphon y in circu its in wh ich the input voltage is ~1 0mV ( r.m , s . )

( for an output of 50mW from the output stage.

l4f§idl
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UCL82

LIMITING VALUES

Pentode Section

TR IODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended (or use in audio

(requericy applications.

Va(b) max.
Va max.
pa max.
Vg 2(bl max.
Vg 2 max.
P g 2 max.
P g 2 max. (max. sig. speech and music)
Ik max.
Rg 1_ k max. (self bias)
Rg1__k max. (fixed bias)
Vh _ k max.
Rh _ k max.

Triode Sect ion
Va(b) max.
Va max.
pa max.
Ik max.
Rg_ k max. (se lf bias)
Rg_ k max. (fixed bias)
Rg_ k max. (grid cur rent biasing)
Z g_ k max. (f= sOc/s)
Vh _ k max.
Rh- k max.

550
250

7.0
550
250

1.8
3.2

SO
2.0
1.0

200
20

550
250

1.0
15

3.0
1.0

22
500
200
20

V
V

W
V
V

W
W

mA
MQ
MQ

V
kQ

V
V

W
mA
MQ
MQ
MQ
kQ

V
kQ

(



TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.

UCl82

N ~...
N ~M

I

l± >
N 0

'" 0
...J
U n
:> N

=t=
':7'

0
0
M

>
>0 > > > > >

II N ... 00 '" 0 N

:J'
I I I I I T

0

'"N

, 0
0
N

I >
I

00
I
II

0
':7' '"

b'l
H

-
I

>
0
n 0

':7' I 0

",1 'l1 ~
I

V" H

I

e
H 0

'"

0

H~
0 0 0 0 0

'" 00 ... N

ANODE CU RRENT PLOTTED AGAINST ANODE VO LTA GE W ITH
CONTRO L-GRID VOLTAG E AS PARAMETER. Vg 2= 100V
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UCL82 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intend?d for use in audio

frequency applications.
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended (ar use in audio
frequency applications.

UCL82
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UCL82 TRIODE PENTODE

Combined triode and out put pentode with separate
cathodes and 100mA heate r intended for use in audio

frequency applications.
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TRIO D E PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.

UCL82
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UCL82 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio

frequency applications.
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.

UCl82
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UCL82 T RIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio

frequency applications.
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.

UCL82
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VARIABLE-MU R.F. PENTODE

Variable-mu pentode(or use as r.(. or i.(. amplifier in
(.m. /a.m. receivers with series connectedheaters.

HEATER

CAPACITANCES

Ci n

Cou t
Ca_ gt

Cg1 _h
Cg1_ g 2

UF89

100 mA
12.6 V

5.5 pF
5.1 pF

< 2.0 mpF
50 mpF

2.1 pF

CHARACTERISTICS
V.
Vg3
Vg Z

v..
I.
Ig ,

gm
r.
fLg ,-gz

170
o

100
- 1.2'
12
4.4
4.4

400
21

170
o

110
-2.0
12

3.9
3.8

525

v
V
V
V

mA
mA

mA/V
kn

' At thi s vo lt age, grid current may occu r. If this is not acce pt able the
negati ve bias should be increased to -2.0V.

O PERATI N G C ON DITIONS

V. =V b 170 170 200 200 V
Vg3 0 a a a V
Rgz 22 15 33 24 kn
v; -0.5' -2.0 -0.5 ' - 2.0 V
Rk 130 130 n
Rg, 10 10 Mn
I. 11.8 11 11.3 11.1 mA
Ig, 4.3 3.9 3.9 3.8 mA
gm 5.2 3.8 5.15 3.85mA/V
r. 400 450 475 550 kn
Re q 2.6 4.5 2.5 4.2 kD
gm (Vg , = - 20V) 110 110 150 160 fLA/V
rg (f=50Mc/s) 10 10 kn

*This vo lt age is produced by the grid cur rent flowing through the grid
resistor and the steady cur rent of t he diode. If this condition is not
acce pta ble the negative grid bias should be increased to -2.0V.
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UF89

LIMITING VALUES

VARIABLE-MU R.F. PENTODE

V a (b) max.
V a max.
Po. max.
Vg 2l b ) max.
Vg 2 max.
P g 2 max.
Ik max .

*Rg 1_ k max.
Rg 3_ k max.
Vb _ k max.
Rb _ k max.

*W it h gr id current biasing Rg1_ k max.= 22Mil.

550
250

2.25
550
250
450

16.5
3.0

10
150

20

V
V

W
V
V

rnW
rnA
Mn
kn

V
kn

(

a

I
s

g3
g l -

kh h

i~2~_ -

h
s

x x
k a 0 0

E E
g2 I':- I':-

gl g2 -r
(()II)

s LB9A Base

All dimens ion s in m m
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VAR IABLE-MU R.F. PENTODE UF89

UFG9 29 0 6 10

(}JA)

I I

Vo = 100 to 200V

Vb= 10 0 V ~ I Vt~~Rg2 =15 kn III
10POO

Vb = 170 V II II I.-' J 11 1 ~
Rg2 = 15kfl

~ I II II I rl
~iI' ~17 I II
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30
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It If V I I

i /
,
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Vg1eV) - 3 0 - 20 -10 0

A NODE CURRENT PLOTT ED A GAINST CON TRO L-GRID VO LTAGE
W ITH SCREEN-GRI D VO LTAGE AS PA RAMETER
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UF89 VARIABLE-MU R.F. PEN T O DE

(

(

(

(

Pa ge c zN O V EM BER 195 9 (1)

MUTUAL CON DUCTANCE PLOTT ED AGA INST CONTRO L-GRID VO LTAGE
W ITH SCREEN- GRID VO LTAGE AS PARA METER
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VARIABLE·MU R.F. PENTODE UF89

R. q UFG9 2895 ~:n

(k l'l) (ill-IV)

Vb= 170V
( ~&J
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MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AN D EQUIVALENT
NOISE RESISTANCE PLOTTED AGAINST CON TROL-GRID VOLTAGE

Vb =170V
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UF89 VARIABLE-MU R.F. PENTODE

R<q UFB9 6567 9m
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VARIABLE-MU R.F. PENTODE UF89
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UF89 VARIABLE-MU R.F. PENTODE

UF8 9 29 0 5Vin(r.m.s.)

(mY)

300

- K= I'}'o

10 0

30 -t...-

mb = l%
10

Vb - 170 V

R92 15kn

3

I

I 10 10 0 10 0 0 9m (p....N)

Vin(r.m.s. UF89
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CROSS MODU LATION AN D MODULATION HUM CU RVES

(

(
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OUTPUT PENTODE

Output pentode roted (or 12W anode dissipation and
with 100mA heater for use in equipment with series
connected heaters.

HEATER

CAPACITAN CES
Cln

Coll t

CHARACTERISTICS

UL84

100 mA
45 V

12 pF

6.5 pF-<,-

< 600 mpF
< 250 mpF

100
100

43
3.0

-6.7
9.0

23
8.0

170
170

70
5.0

- 12.5
10
23

8.0

200

60
4.1

-17.3
8.8

28
8.0

V
V

mA
mA

V
mA/V

kO

*Vg2(b ) = 200V, Rg2 = 4700

OPERATING CONDITIONS AS SINGLE VALVE AMPLIFIER
Va 100 170 200 V
Vg2 100 170 * V
Rk 145 170 270 0
Ra 2.4 2.4 2.4 kO
la 43 70 60 mA
1jt2 ( 0) 3.0 5.0 4.1 mA

V1n(r .m .s . )
(Pou l=50mW) 500 500 550 mV

V i o lr. m .s . ) 4.3 7.0 7.8 V
Pou l 1.9 5.6 5.2 W
D lo t 10 10 10 %
Ig2 (max . sig . ) 11 22 12.5 mA

*Vg 2 (b l = 200V, Rg 2 = 47012 undecoupled.

Pou t and Dto t are measured at fixed bias and therefore represent
the power output available during the reproduction of speech and
music. When a sustained sine wave is applied to the control grid the
bias across the cathod e res istor will readjust itself as a result of the
increased anode and screen-grid currents. This will result in
approximately 10 % reduct ion in power output.
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UL84 OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Pentode connection

Va 100 170 200 V
Vg2 100 170 200 V
Rk (per valve) 270 240 300 0
Ra_ a 3.5 3.5 3.5 kO

l a iD) 2x29 2 X 56.5 2 x55 mA
I g2 (0 ) 2 x1.6 2x3.0 2x2.8 mA
Y incg l _g ljr .m .s . 14 26 29 V
Pout 3.6 13 15 W

(D tOI 3.0 4.5 3.5 %
l a (max . sig .) 2 x 31 2 X 57.5 2 x60 mA
192{m a x . s ig . ) 2 x7.0 2 x20.5 2 x 15 mA

Distri buted load conditions w it h screen-grid tapping at 20 % of
primary turns

Va + VRk

Vg2 + VRk

Rk (per valve)
Ra_ a

Ik(o)

V i n(gl_g l )r.m .s .

POUI

010 1

Ik(max. ' ig.)

LIMIT ING VAL U ES

200 V
200 V
300 0

3.5 kO
2 x56.5 mA

23 V
10 W
0.8 %

2x65 mA (

Va lb ) max.
Va max.
pa max.
Vg 2 ( b ) max.
Vg2 max.
Pg2 max.
Ik max.
Rg1_ k max.
Vb-k max.
Rb-k max.

MARCH 1961 ( 1)
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OUTPUT PENTODE UL84
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OUTPUT PENTODE UL84

(

2829 UL 84 I I
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UL84 OUTPUT PENTODE
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OUTPUT PENTODE Ul84
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UL84 OUTPUT PEN TO DE
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OUTPUT PENTODE Ul84
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UL84 OUTPUT PENTODE
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PERFORMANCE OF UL84 WHEN USED AS SINGLE VALVE AMPLIFIER
Va = Vg2 = 170V
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OUTPUT PENTODE UL84
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PERFO RMAN CE OF UL84 WHEN USED AS SINGLE VA LVE AMPLIFI ER

Va = Vg 2 (b ) = 200V
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UL84 OUTPUT PENTODE
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OUTPUT PENTODE UL84
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UL84 OUTPUT PEN TO DE
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OUTPUT PENTODE UL84

DtOl Vin I k 28 35 ULB4

(°10) (91 91) (mA)
(V, m..) l

~B4 f - -

Rg2
100 %

Distr ibu ted lood condi ti on s wit h 47n 120 °/0 [scr-een gr id topp ing a t 20% o f
primary turns .

Vo+ VRk = 200V
Rg2

V92+VRk= 205V

~"n
Q

Ro-o = 3 '5kn r
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~* Rk=3 0 0n
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PERFORMANCE OF TWO UL84 IN PUSH-PULL WITH DISTRIBUTED LOAD
CONDITIONS. SCREEN-GRID TAPPING AT 20% OF PRIMARY TURNS

MARCH 1961 (I) Page C I I



(

(

(

(
,



HALF-WAVE RECTIFIER

Indirectly heated half-wave rectifier with 100mA
heater for use in equipment with series connected
heaters.

HEATER

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

UY85

100

38

rnA

V

LIMITI NG VALUES

P.LV. max. 700 V

V a(r .m .s . ) max. 250 V

IU l1t max. 110 mA

ill /Ilk) max. 660 rnA

VII - k I p " ) max. (cat hode positive ) 550 V

OPERATING CONDITIONS

Vi l\ ( r . flI . ~ . ) 110 220 250 V

V1ll 1t 112 215 245 V

Rli m min. 0 90 100 n
10 111 110 110 110 mA

C 100 100 100 IJ.F

FEBRUARY 1960 (I )



UY85 HALF-WAVE RECTIFIER

(
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HALF-WAVE RECTIFIER UY85

10 2412 UY 85
(rnA)

I

I

500

400
I

-- -- -- -
b'- - - - - - - - - - -rr

- -- - il - -- -r
- - - il~ -

- - -
-F~

- -
I

300
/ -

- -I --

I

- - /1 -
-

200
- - I-

- - - - -
I

-
-

- - I i r
- - '1 _.-

-

-
10 0

.-

- -

?,~
-j;7j - -

0

0 10 20 30 Vo(V)

AN OD E CURRENT PLOTTED AGAINST AN ODE VO LTAGE
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UY85 HALF-WAVE RECTIFIER
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PENTODE

Dualcontrol pentode(or switchingor gating
control or (or use as a (requency changer.

HEATER

6AS6

MOUNTING POSITION

CAPACITANCES

Ca.- gl
Ca - g3

Cl n

Cg3 - a ll

Caut
Cgl - g3

CHARA CT ERIST ICS

Va
Vg2
Vg3

I.
',2
VgI
gm(gl - a)
gmjg3- a)
ra
VgI(la = 100!-,A)
Vg3(1. = 20!-,A)

6.3 V
175 rnA

Any

Shielded Unshielded
< 20 < 25 mpF
700 700 mpF

4.0 3.9 pF
3.4 3.3 pF
3.0 2.2 pF

< 150 < 150 mpF

120 120 V
120 120 V
-3.0 0 V

3.5 5.1 rnA
4.8 3.5 rnA

-2.0 -2.0 V
2.0 3.2 rnA/V

660 450 !-'A /V
150 kfl

< - 7.5 V
- 10 < - 15 V

(

O PERATING C O N D ITI ONS
Freq uen cy chan ger wit h oscill ator vol tage on ga

Va
Vg2
V. I
I.
Ig2
Vosc lr.m .so'
Ig3
Rg3
g c
r.
Re q

DES IG N CEN T RE RATINGS

V. (bl max.
V. max .
p. max.
Vg21bl max .
Vg2 max.
Pg2 max.
Vg3 max.
R g l - k max .
Ik max.
Vh - k max .

120
120

- 2.0
2.1
5.8
6.0

70
100

1.0
130

12

300
180

1.7
300
140
750

27
4.0

18
90

V
V
V

rnA
rnA

V
!-,A
kfl

mAN
kfl
kfl

V
V

W
V
V

mW
V

Mfl +-
rnA

V

JANUARY 1963 Page 0 1



6AS6 PENTODE

(

/44 911

rf
9 m

h
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I I

h x
0 x

0
E 0

o 0 E E
93 92 E E91 k 0 0 92
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PENTODE 6AS6
(

1 I

+t 6 AS6 ~-+-!-I-+-!-I-+-I-+-+-I-+-+-1 4 185
~ -+-!-I--++l-++l-++l-+-H I 1 1

I
(mA)

V93 ~ OV f-+++-+++-++ +-++ +-+++-1-j

I---I---LW++-+++-++ +-+--+-1--l+-+' ---,'-L1 --'--'-L1 -I-I---I--I-I---I--I-I-+-!-I-+-I-I-++ +--I
I---I---L+-+-+-+-+-\--+-+-\--+-I--I--+-I-I - - - I a f.-i--1- l-++l-+-\--l-+-\--+A--I--+-I-I
I---I--I-I--+-\--l-+-\--+-+-\--+-I--I--+-I- I- - - - - I 921-+-I-1-+-I-1-+-I-+-+-I-1-++ l-+-I

f-+-i---I--I--I--I- 1 f
I 1 1 I

Va ~ V92 ~ 15OVH-+-l--++-+-+--I--.~++-+-H

vo =V92 =120V I---I--I-I-+-I-+---t-- I --I--I---+-c+--l-+l
Va ~ V92 = 9 OV I-+-I-I-+-I-+-+-I---I--I---I-'l-+-+I-I

Va = V92 = 6 0 V I-+-I-I-+-I-HH--I--I---I-- 2/2

I 1

I---I---1-W-I--Li--\--+-+-\--+-I-L-I 2
I 3

H--I--'I---l---t--JLJ.--!-I++-+-+-+--I 4
1+-l-I--+--l---l--i--1---l-I--+--J---l+I--r--,---,---,--,---,--;-r--rl-++--J--j--+-+-+++-+-tf--,~1--rl

1-L--1-W +W+ W + W -L-I 1

I 1
I

1 1

--+--1--+-+++++++-+-+-+--+--1--+-1--+--1-+--+-1--+--+--1-+1+---1--+--+4-'1++1- f-Y;

II

(

1/

I ,
I

J.

I ~

.,;- ~- o
V91(V) - 6 - 4 - 2 o

ANODE AND SCREEN-GRID CURRENTS PLOTTED AG AIN ST CONTROL
GRID VO LTAGE W ITH A N ODE AN D SCREEN-GRID VO LTA GES AS

PARAMETERS
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6AS6 PENTODE

6 257 6AS6 10
I

( rnA)
Va = Vg2 - 120V

Vgl= - IV

10

8

2V

6

4

I

-3V

-

2

0

Vg3(V) 5 0 + 5

AN ODE CURRENT PLOITED AGA IN ST SUPPRESSOR-GRID VOLTA GE
W ITH CO NT ROL-G RID VOLTA GE AS PARAMETER

(
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PENTODE 6AS6
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
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6AS6 PENTODE
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PENTODE 6AS6

(

(

(

6A S6 4 18 4 9m (91-a)
(m AN)

I

V93 =OV

I I
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MUTU A L CO N DUCTA NCE (gl-a) PLOTT ED AGA IN ST CONTROL-GRID
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6AS6 PENTODE

62SQ I
6AS6
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MUTUA L CONDUCTANCE (gl-a ) PLOTTED AG AINST SUPPRESSOR-GRID (
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MUTUAL CONDUCTANCE (g3- .) PLOnED AGAIN ST SUPPRESSO R-GRID
VOLTAGE WITH CONTROL-G RID VOLTAGE AS PARAMETER
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PENTODE

6258
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6AS6 PENTODE
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10 .1 92
6AS6 3825 9c Re q"c I
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19 3
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