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DATA HANDBOOK SYSTEM 

To provide you with a comprehensive source of information on electronic compo-
nents, subassemblies and materials, our Data Handbook System is made up of three 
series of handbooks, each comprising several parts. 
The three series, identified by the colours noted, are: 

EtECTRON TUBES (9 parts) BLUE 

SEMICONDUCTORS AND INTEGRATED CIRCUITS (S parts) RED 

COMPONENTS AND MATERIALS (5 parts) GREEN 

The several parts contain all pertinent data available at the time of publication, and 
each is revised and reissued annually; the contents of each series are summarized 
on the following pages. 
We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you will find it to be a valuable source 
of reference. Where ratings or specifications quoted differ from those published in 
the preceding edition [hey will be pointed out by arrows. You will understand that we 

can not guarantee that all products listed in any one edition of the handbook will re-
main available, or that their specifications will not be changed, before the next edi-
tion is published. If you need confirmation that the pusblished data about any ofour 
products are the latest available, may we ask that you contact our representative. He is 
at your service and will be glad to answer your inquiries. 
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ELECTRON TUBES (BLUE SERIES) 

This series consists of the following parts, issued on the dates indicated. 

Part 1 January 1970 

Transmitting tubes (Tetrodes, Pentodes) Associated accessories 

Parl 2 February 1970 

Tubes for microwave equipment 

Parf 3 March 1970 

Special Quality tubes Miscellaneous devices 

Part 4 

Receiving tubes 

April 1970 

Part 5 May 1969 

Cathode-ray tubes 
Photo tubes 
Camera tubes 

Photoconductive devices 
Associated accessories 

Part 6 June 1969 

lfiotomultiplier tubes Radiation counter tubes 
Scintillators Semiconductor radiation detectors 
Photoscintillators Neutron generator tubes 

part 7 July 1969. 
Voltage stabilizing and reference tubes Thyratrons 
Counter, selector, and indicator tubes Ignitrons 
Trigger tubes Industrial rectifying tubes 
Switching diodes High -voltage rectifying tubes 

Part 8 August 1969 
T.V. Picture tubes 

part 9 December 1969 

Transmitting tubes (Triodes) 
Tubes for R.F. heating (Triodes) 

Associated accessories 
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SEMICONDUCTORS AND INTEGRATED CIRCUITS BRED SERIES) 

This series consists of the following parts, issued on the dates indicated. 

Part 1 Diodes and Thyristors 
General 
Signal diodes 
Variable capacitance diodes 
Voltage regulator diodes 

Part 2 low frequency; Deflection 

General 
Low frequency transistors (low power) 
Low frequency power transistors 

Part 3 High frequency; Switching 
General 
High frequency transistors 

Part 4 Special types 

General 
Transmitting transistors 
Field effect transistors 
Dual transistors 

September 1969 

Rectifier diodes 
Thyristors, diacs, triacs 
Rectifier stacks 
Accessories 
Heatsinks 

October 1969 

Deflection transistors 
Accessories 

November 1969 
Switching transistors 
Accessories 

December 1969 

Diodes and transistors for thick -and 

thin-film circuits 
Photo devices 
Accessories 

Part 5 Integrated Circuits February 1970 

General Linear integrated circuits 
Digital integrated circuits 

FC family; standard temperature range 

FC family; extended temperature range 

FD family 
FJ family; standard temperature range 

February 1970 



COMPONENTS AND MATERIALS (GREEN SERIES) 

This series consists of the following parts, issued on the dates indicated. 

Part 1 Circuit Blocks, Input/Output 
Circuit blocks 100kHz Series 
Circuit blocks 1-Series 
Circuit blocks 10-Series 
Circuit blocks 20-Series 
Circuit blocks 40- Series 
Counter modules 50-Series 
Norbits 60-Series 

Part 2 Resistors, Capacitors 
Fixed resistors 
Variable resistors 
Non-linear resistors 
Ceramic capacitors 

Part 3 Radio, Audio, Television 
FM tuners 
Coils 
Piezoelectric ceramic resonators 

and filters 
Loudspeakers 
Electronic organ assemblies 

Part 4 Magnetic Materials, White 
Ferrites for radio, audio 

and television 
Ferroxcube potcores and square cores 
Microchokes 

Devices September 1969 
Circuit blocks for ferrite core 

memory drive 
Input/output devices 

November 1969 
Polycarbonate, paper, mica, polystyrene 

capacitors 
Electrolytic capacitors 
Variable capacitors 

January 1970 
Television tuners 
Components for black and white television 
Components for colour television 
Deflection assemblies for camera tubes 
Audio and mains transformers 

Ceramics March 1970 
Ferroxcube transformer cores 
Piezoxide 

Permanent magnet materials 

Part 5 Memory Products, Magnetic Heads, Quartz Crystals, 
Microwave Devices, Variable Transformers, 
Electro-mechanical Components 

Ferrite memory cores 

Matrix planes, matrix stacks 
Complete memories 
Magnetic heads 

March 1970 

June 1969 

Quartz crystal units, crystal filters 

..Isolators, circulators 
Variable mains transformers 
Electro-mechanical components 
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LIST OF SYMBOLS 

Symbols denoting electrodes and electrode/element connections 

Heater or filament f 

Heater or filament tap fc

Cathode k 

Input cathode lead ki 

Output cathode lead ko

Grid g 

Electrostatic deflection plate or rod D 

Fluorescent screen f 

Anode a 

Anode of a detection diode d 

Tube pin which must not be connected externally i. c. 

Tube pin which may be connected externally n. c. 

External conductive coating m 

Internal shield s 

Remarks 

Equivalent electrodes of a multiple unit tube are distinguished by means of ac-
cents; e.g. the anodes of a double -anode rectifying tube are indicated by a and 
a'. 
Similar electrodes of the same electrode system are distinguished by means of 
an additional numeral; the electrode nearest to the cathode has the lowest num-
ber. 
The electrodes of multiple-unit tubes, in which the units are different, are dis-
tinguished by means of the following indices: 

diode D 

triode T 

tetrode Q 

pentode P 

hexode or heptode H 

January 1969 1 



Symbols denoting voltages (average values unless otherwise stated) 

Symbol for voltage, followed by an index 
denoting the relevant electrode/element V 

Heater or filament voltage Vf 

Peak value of a voltage Vp 

Peak to peak value of a voltage Vpp 

Supply voltage of tube electrodes Vb 

Anode voltage of a detection diode Vd 

RMS value of a voltage VRMS 

Heater starting voltage Vfo 

Grid voltage Vg

A.C. input voltage Vi

Voltage between cathode and heater V~ 

D.C. voltage supplied by a rectifying tube Vo

A.C. output voltage Vo

Voltage for gain control VR 

Transformer voltage (secondary) Vtr 

Anode voltage under cold condition or 
cut-off condition (Ik approx.0) Vao

Screen grid voltage under cold condition 
or cut-off condition (Ik approx.0) Vg2o

Remarks 

In the case of indirectly heated tubes the electrode voltages are specified with. 

respect to the cathode. 
In the case of directly heated tubes the electrode voltages are specified .with 

respect to the negative terminal of the filament, unless otherwise stated. 
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Symbols denoting currents 

Remarks 

The positive electrical current is directed opposite to the direction of the elec-
tron current. 
The symbols quoted represent average values unless otherwise stated. 

Symbol for current followed by an index 
denoting the relevant electrode I 

Heater or filament current If

Anode current Ia

Current of a detection diode Id 

RMS value of a current IRMS 

Grid current Ig

Cathode current I k

Current to fluorescent screen Ip 

D.C. current supplied by a rectifying tube Io

Peak value of a current Ip

Symbols denoting powers 

Symbol for power followed by an index 
denoting the relevant electrode W 

Anode dissipation Wa

Grid dissipation Wg

Input power W i

Anode supply D.C. power Wia
Dissipation of a fluorescent screen Wp 

Output power Wo

Symbols denoting capacitances 

See IEC Publication 100 
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Symbols denoting resistance and impedance 

When for one of the following symbols Z is used instead of an R the word "re-
sistance" should read "impedance" 

External resistance in an anode lead Ra

External A.C. resistance or load resistance 
in an anode lead Ra ti

Load resistance of a push-pull amplifier 
(anode to anode ) 

Equivalent noise resistance 

External resistor in a grid lead or 
grid circuit resistance Rg

Input resistance rg

Internal resistance 

Resistor in a cathode lead 

External resistance between cathode and heater 

Protecting resistance in the anode lead of 
a rectifying tube 

Raa ti

Req 

Ri 

Rk

Rkf 

Rt

4 January 1969 



Symbols denoting various quantities 

Brightness B 

Bandwidth B 

Distortion factor d 

n-th harmonic distortion do

Noise factor F 

Frequency f 

Pulse repetition rate fimp 

Power gain G 

Voltage gain Vo/Vi g 
Height above sea level h 

Magnetic field strength H 

Cross modulation factor K 

Hum modulation factor mb 

Transformer ratio n 

Transconductance S 

Conversion conductance Sc

Effective transconductance of an oscillator Seff 
Temperature 

_ 
t 

Ambient temperature tam 

Time T 

Averaging time of current or voltages Tav 

Cathode heating time Th 

Pulse duration Timp 

Shadow section on a fluorescent screen a 

Light sector on a fluorescent screen (3 

Duty factor b 

Phase angle ~ 

Efficiency n 

Wavelength ~ 

Amplification factor µ 

Amplification factor of grid No.2 with 
respect to grid No.l 

µg281 

January. 1969 
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GENERAL OPERATIONAL 
RECOMMENDATIONS RECEIVING TUBES 

1. GENERAL 

Where deviations from these directives are permissible or necessary, state-
ments to that effect will be made on the relevant data sheets. If applications are 
considered not referred to in the data sheet of the relevant tube type extra care 
should be taken with circuit design to avoid that the tube is overloaded due to 
unfavourable operating conditions. 
Users are warned for applying a tube in circuits where use is made of tube char-
acteristics not controlled by the manufacturer. When at a later date batches of 
tubes are delivered which show different values for these characteristics this 
may result in unsatisfactory performance of the equipment. 

2. SPREAD IN TUBE CHARACTERISTICS 

Equipment design should be based on the characteristics as stated in the data 
sheets 
Tube data not stated as maximum or minimum values apply to a nominaltube. 
When measurements are carried out on a small number of tubes, and in partic-
ular on new tube types it should be taken into account that average values and the 
spread figures may differ from those obtained for larger quantities. 
No guarantee is given for values of characteristics in settings substantially dif-
fering from those specified in the data sheets. 

3. SPREAD AND VARIATION IN OPERATING CONDITIONS 

The operating conditions of the tube in the equipment are expressed as a number 
of parameter values each of which is subject to spread and/or variation. 

3.1 Spread. Spread in a parameter value will result in individual values deviating 
permanently from the average value; spread is due to e.g. component value 
deviations. The average value is the average of such a number of individual 

values taken at random that an increase of the number will have a negligible 
influence on the average value. 

3.2 Variation. Variation of a parameter value is the change of value occurring as 
a function of time, e.g. due to supply voltage fluctuations. 
The average value is calculated over a period such that a prolongation of that 
period will have a negligible influence on the average value. 
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4. LIMITING VALUES 

4.1 Limiting values are in accordance with the applicable rating system as defined 
by I . E . C . publication 134. 
Reference may be made to one of the following 3 rating systems. 

4.1.1 Absolute maximum rating system. Absolute maximum ratings are limiting 
values of operating and environmental conditions applicable-to any electronic 
device of a specified type as defined by its published data, and should not be 
exceeded under the worst probable conditions . 

These values are chosen by the device manufacturer to provide acceptable 
serviceability of the device, taking no responsibility for equipment varia-
tions, environmental variations, and the effects of changes in operating con-
ditions due to variations in the characteristics of the device under consider-
ation and of all other electronic devices in the equipment. 

The equipment manufacturer should design so that, initially and throughout 
life, no absolute maximum value for the intended service is exceeded with 
any device under the worst probable operating conditions with respect to 
supply voltage variation, equipment components spread and variation, equip-
ment control adjustment, load variations, signal variation, environmental 
conditions, and spread or variations in characteristics of the device under 
consideration and of all other electronic devices in the equipment. 

4.1.2 Design-maximum rating system. Design-maximum ratings are limiting val-
ues of operating and environmental conditions applicable to a bogey elec-
tronic device* of a specified type as defined by its published data, and should 
not be exceeded under the worst probable conditions. 

These values are chosen by the device manufacturer to provide acceptable 
serviceability of the device, taking responsibility for the effects of changes 
in operating conditions due to variations in the characteristics of the elec-
tronic device under consideration. 

The equipment manufacturer should design so that, initially and throughout 
life, no design-maximum value for the intended service is exceeded with a 
bogey device under the worst probable operating conditions with respect to 
supply-voltage variation, equipment component variation, variation in char-
acteristics of all other devices in the equipment, equipment control adjust-
ment, load variation, signal variation and environmental conditions. 

4.1.3 Design-centre rating system. Design-centre ratings are limiting values of 
operating and environmental conditions applicable to a bogey electronic de-
vice* of a specified type as defined by its published data, and should not be 
exceeded under average conditions. 

Note * . A bogey tube is a tube whose characteristics have the published nominal 
values for the type. A bogey tube for any particular application can be ob-
tained by considering only those characteristics which are directly related 
to the application. 
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These values are chosen by the device manufacturer to provide acceptable 
serviceability of [he device in-average applications, Caking responsibility for 
normal changes in operating conditions due to rated supply-voltage variation, 
equipment component spread and variation, equipment control adjustment, 
load variation, signal variation, environmental conditions, and variations or 
spread in the characteristics of all electronic devices. 

The equipment manufacturer should design so that, initially, no design-centre 
value for the intended service is exceeded with a bogey electronic device 
in equipment operating at the stated normal supply-voltage. 

4.2 If the tube data specify limiting values according to more than one rating system 
the circuit has to be designed so that none of these limiting values is exceeded 
under the relevant conditions. 

4.3 In addition to the limiting values given in the individual data sheets the direc-
tives in the following paragraphs should be observed. 

5. ELECTRODE VOLTAGES 

5.1 All electrode voltages are given with respect to cathode. 

5.2 Two limiting values of electrode voltage are given 
a) Vao, Vg2o etc. 

These values are continuously permitted with cold cathode. They are also 
permitted as peak voltage during operation when a D.C, voltage in combina-
lion with a superimposed A.C. voltage is present at the electrode provided 
that the peak value coincides with approx. zero electrode current. 

b) Va, Vg2 etc. 
These values are D.0 components of the electrode voltages and are con-
tinuously permitted. 
In circuits with automatic gain control the D.C. component may exceed the 
published limiting value with 20°jo provided that theincrease of voltage results 
solely from the a.g.c. action and that maximum voltage coincides with ap-
proximately zero electrode current. 

Proper functioning of the tubes at supply voltages lower than 50 volts cannot be 
guaranteed if these values are not quoted under the operating characteristics. 
Unless otherwise stated all values refer to positive voltages. 

Floating electrodes. All tube electrodes should have a D.C. connection to the 
cathode (no floating electrodes). 

6. ELECTRODE CURRENT 

The limiting values Ia, Ig2, Ik etc. are the D.C. components of the electrode 
currents averaged over any 50 ms period. 
If no specific pulse ratings apply, a peak value of three times Ia, Iff2, Ik etc. is 
permitted for maximum 25 ms. 

See note on previous page. 
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Spread and variation in electrode currents should be restricted so that with nom-
inal tubes the specified design centre limiting values are not exceeded by more 
than 10~ under the worst probable conditions. 

7. ELECTRODE DISSIPATION 

The limiting values Wa, Wg2 etc. are the average values, obtained by averaging 
over any l s period. 

7.1 If not otherwise indicated the quoted operating conditions for audio output tubes 
are permitted only with speech and music signals. 
When for power output tubes a limiting value Wg2 is stated this value applies 
only in the case of speech and music drive and it should not be exceeded-when 
measured with a sinusoidal signal and at maximum. output. 
With class B operation and speech and music excitation the quoted. limiting val-
ue of anode .dissipation is: allowed to be exceeded by max. 10~ if measured with 
a sinusoidal signal at 2/3 of maximum drive. 
When the operating conditions differ from those stated anon-decoupled series 
resistor of 0.5 to 1 kSZ maybe required to avoid exceeding the limiting values 
of 'screen grid dissipation. 
When load values vary during operation care should be taken that the limiting 
values of Wa or Wg2 are not exceeded. 
Spread and variation in the electrode dissipation of audio output tubes should 
be restricted so that with bogey tubes the specified design centre limitingvalues 
are not exceeded by more than 20~ under the worst probable conditions . 

7.2 For all other types the quoted design centre limits for the electrode dissipa-
tions should not be exceeded by more than 15~ with bogey tubes under the worst 
probable conditions unless otherwise stated in the relevant data sheets. 

8. HEATER CIRCUIT 

Any deviation from the nominal heater voltage .(tubes for parallel connection) or 
from the nominal heater current (tubes for series. connection) has a detrimental 
effect on tube performance. and life, and should therefore be kept at a minimum. 
Such deviations may be caused. by: 
a) Spread in the characteristics of components such as transformers, resistors, 

capacitors etc. 
b) Mains voltage fluctuations. 

The maximum deviation of the heater voltage should not exceed ±15~ (design 
maximum value) in the case of parallel connection, and the maximum deviation 
of the heater current should not exceed'± 8~ (design maximum value) in the case 
of series connection. 

February 1970 



8. 1 When series diodes are applied the D.C. component of the resulting heater volt-
age should preferably be negative with respect to the cathodes of the tubes. In 
the case of series diodes being used in combination with a series resistor the 

following formula can be applied: 

_ 2 y ~ Vm - Vf 
Rs If 

In the above formula: 

s 

If 

~~ V~ — ~ y

1 L L___J L.L 

Vm =nominal mains voltage 
Rs =nominal series resistance 
Vf =sum of nominal heater voltages for all tubes in the chain 

If =nominal heater current 

It should be noted that the influence of variations in the series resistance, and 
the mains voltage should not result in heater current variations greater than ± 8°Jo
(design maximum value). 

9. HEATER -TO-CATHODE CIRCUIT 

The published limiting values of V~ apply to the positive and negative D.C. com-
ponent of the voltage between the cathode and any of the heater terminals. 
The limiting peak value is twice the rated D.C. value with a maximum of 315 V. 

In stating these values figures only the risk of breakdown has been considered. 
No conclusions with respect to hum should be drawn from them. 
To minimize the influence of variation and spread in the leakage current between 
heater and cathode the resistance of the external heater to cathode circuit should 
not exceed 20 kS2. 
However, when the D.C. value of V~ never drops below three times the RMS 
value of the heater voltage a resistor of maximum 220 kS2 may be connected be-
tween heater and cathode provided that the hum voltage which may develop across 
the cathode resistor is acceptable for the application considered. 
An interruption of the D.C. connection between cathode and earth or heater and 
earth may introduce heater -cathode breakdown and should be avoided. 

10. SUPPRESSOR GRID CIRCUIT 

The suppressor grid should normally be connected to the cathode; any series 
resistance in the suppressor grid lead should not exceed a value of 50 kS2. The 
suppressor grid should not be used as a control grid unless specific recom-
mendations are made in the data sheets. Where the suppressor grid is so used, 
care should be taken not to exceed the maximum screen-grid dissipation. When, 
a tube is connected as a triode, the suppressor grid should be connected directly 
to the cathode, exceptwhere other recommendations are given in the data sheets . 
If the circuit is such that the suppressor grid is liable to be driven positive, it 
is recommended to consult the tube manufacturer. 
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11. CONTROL GRID CIRCUIT 

In the interest of low hum and noise the resistance in the control grid circuit 
should be as low as possible. 
The limiting value of the grid resistance given in the data sheets is so chosen 
that during the tube life the negative grid current which may occur will not re-
sult in unacceptable tube operation. 
If only the limiting value of the resistance for fixed bias operation is given and 
stabilizing elements are used in the circuit, this limiting value may be multi-
plied by the D.C. feedback factor obtained by these stabilizing elements; the 
maximum limiting value should not exceed 20 MS2. 

12. CAPACITANCES 

All data have been measured according to I.E.C. Publication 100. 

13. PROTECTIVE RESISTORS FOR MAINS RECTIFYING TUBES 

To restrict the peak value of cathode current in a mains rectifying tube the 
ohmic resistance (Rt) in series with the anode should not be less than that spec-
ified in the data sheet. 
When the anode supply voltage is obtained from a transformer the value of the 
resistance to be added in each anode lead should be calculated from the follow-
ing formula: 

Rt = Rs + n2Rp + R1. 

In case of half -wave rectification 
Rt =the required protective resistance 
Rs =the ohmic resistance of the secondary coil 
n =the transformer ratio 
Rp =the ohmic resistance of the primary coil 
R1 =resistance that must be added 

In case of full-wave rectification 
Rt =the required protective resistance per anode 
Rs =ohmic resistance of half the secondary coil 
n =transformer ratio between primary and half the secondary coil 
Rp =ohmic resistance of the primary coil 
R1 =resistance to be added in each anode lead. 

When an auto transformer is applied it should be taken into account that the 
transformer winding is partly short-circuited by the mains. 
When a filter input capacitor is applied the power dissipation in Rt is supple-
mented by the contribution of the ripple current up to three times the value 
produced by the D.C. component of current. 

14. LIFE 

Optimum life performance is ensured if the tube is operated according to the 
published "Operating conditions". Spread and variation of operating conditions 
should be limited as much as possible. 
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15. HUM 

15.1 When the heater supply is obtained from the mains voltage the cathode current 
may be modulated by the A.C. mains frequency. 
This modulation, resulting in hum, may be caused by capacitive or leakage 
currents between the heater and the tube electrodes, by the magnetic field of 
the heater or by external fields. 

15.2 The following measures can be taken to reduce hum. 

Cathode hum 

Keep the A.C. voltage between cathode and heater as small as possible; with 

series operation insert the most critical tube at the earthed side of the heater 
chain and with parallel operation connect the electrical centre of the heater to 
earth. 

Do not include the impedance between cathode and heater in an R . F . circuit . 
If this cannot be avoided and the cathode must be connected to a tapping of a 
tuned circuit, choose the highest practicable tuning capacitance in order to 
reduce the influence of possible variations in Circuit capacitance. This applies 
especially to oscillator circuits where variations in the capacitance between 
cathode and heater may lead to modulation hum. 
Decouple the cathode resistance as far as possible. 
Where negative feedback is applied, take the non-decoupled part as small as 
possible. 

Control grid hum 

Keep the A.C. voltage between cathode and heater as small as possible. Do 
not use idle socket contacts in the proximity of the control grid contact as 
anchoring points for joints connected to 50 Hz as this may cause hum due to 
leakage or capacitance in the tube socket,. 
Keep the impedance at the mains frequency in the control grid lead as small 
as possible. 

15.3 For tubes mainly intended for use in broadcast receivers the value of Zgl at 
mains frequency is so chosen that the hum voltage will be -60 dB (design centre 
value) with respect to the input voltage for 50 mW output power. 
The hum voltage in this case is measured behind a filter, the characteristic, 
of which agrees with the C.C.I.R. aural sensitivity curve (see graph on next 
Page) 
For tubes mainly intended for use in audio equipment the value of Zgl is 
so chosen that the level of hum voltage, measured with a filter linear up to 
500 Hz, is - 60 dB with respect to the input voltage for maximum output power. 
To obtain these values the centre of parallel-connected heaters should be 
earthed whereas with series-connected heaters the value of Vkf, permitted in 
connection with hum, should not be exceeded; when a cathode resistor is used, 
it should be decoupled by a capacitor of at least 100 µF. 
It should be realized that, although the tubes may meet the requirement of a 
-60 dB hum level, the total hum level of the circuitry stage under consider-
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ation may be higher owing to imperfect circuitry (magnetic hum .induced by 
transformers and smoothing chokes; unsatisfactory smoothing of the rectified 
voltage, etc.). 
For several R . F . and I . F . types a curve has been published which shows, as 
a function of the transconductance, the hum voltage (Vi) on the control-grid 
which causes a modulation hum of 1~ . 

The published limiting value of Vl~ is the maximum permissible value up to 
which there will be no danger of breakdown between cathode and heater, and it 
does not give information about the resulting hum level. 

+ao 
dB 

0 

20 

—40 

' ' I 't't'I'PI7 "' 
Aural sensitivity curve 

T 

—60 
)0 

16. MICROPHONY 

Xl 

b 

I0' )0` Freq(HzJ 105

Whenever a tube is subjected to vibration, caused by e.g. a loudspeaker, mo-
tor, switch etc. > some disturbance in the output of the tube occurs. The effect 
of this disturbance will depend on the individual application. The published data 
of various tube types make reference to the microphonic sensitivity and this 
should be noted when a tube is chosen for a specific application. 
Where the effects of microphony are found to be objectionable, special steps 
may have to be taken to reduce the vibration reaching the tube. The chassis 
itself may show wide variations in amplitude of vibration over its area, due to 
resonances; therefore favourable location of [he tube, or local strengthening 

of the chassis, may appreciably reduce microphony. 

The maximum peak acceleration to which the tube may be subjected under the 
most unfavourable conditions is 1.5 g at frequencies < 600 Hz and 0.2 g at fre-

quencies > 600 Hz. However, tubes should not be subjected to the maximum 
acceleration at a given frequency fora long period of time. In case the actual 
acceleration is higher than these values, difficulties with regard to microphony 
may be expected . 
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Warning: It should be noted that excessive mechanical vibration may result in 
the destruction of the internal tube structure. 

17. ENVIRONMENTAL CONDITIONS 

1. Atmospheric pressure. Ratings apply to operation at normal atmospheric 
pressure at altitudes below 3000 m. 
It is advised to consult the tube manufacturer if tubes have to be operated at 
lower pressures. 

2. Thermal considerations. The bulb and the base temperature are defined as 
the highest temperature at any place on the bulb or the base. The base tem-
perature should not exceed 165 oC. 
Used in practical circuits and under design centre conditions the bulb tem-
perature of a tube should not exceed by more than 30 oC that temperature 
which would be attained if the tube were operated at its maximum ratings in 
free air at a room temperature of 20 oC. 
If, for instance, the bulb temperature of a certain type of tube operating in 
free air at maximum ratings is shown to be 200 oC, it is permissible to use 
.this tube in equipment where the bulb attains a temperature of 230 oC (thus 
at an excess of 30 °C). In practice this means that the "ambient" tempera-
ture in the equipment may rise above room temperature by about twice 30 oC 
and thus may attain a value of 80 oC. 
When a tube runs particularly hot this increase of 30 oC is not permissible; 
the design maximum should then. be 250 oC unless otherwise stated in the 
relevant data sheets. 
When the maximum permitted base or bulb temperature is exceeded, the tube 
reliability during life may deteriorate. Cooling should therefore always be 
adequate; it may be obtained by convection, radiation or conduction. To make 
it most efficient a free circulation of air should be assured around the tube 
and the temperature of neighbouring bodies should below. These neighbouring 
bodies should preferably approach a perfect black body. 
The design of screening or retaining devices should also be such that the 
reflection of heat back to the bulb must be minimized. In some cases it may 
lie necessary to reduce the electrode dissipation. 
Heat dissipating shields have the property to reduce the hot -spot tempera-
ture at the tube envelope. However, this is generally accompanied by a rise 
in base temperature whereas also the normal sublimation pattern inside the 
tube may be drastically disturbed. For this reason extreme care should be 
exercised when applying these devices . 

3. High Voltage insulation. To avoid insulation breakdown due to ionization or 
tracking at high electrode voltages adequate ventilation is required. 
High voltage terminals should not have sharp or pointed edges . 
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18. MOUNTING AND WIRING 

1. Mounting position. Unless otherwise specified, a tube may be mounted in 
any position. 

2. Pins and sockets. Many tube types employ semi -rigid pins. 

To ensure that these pins are straight before insertion into the tube socket 
use may be made of a pin straightening tool. It is recommended both in 
wired and in printed circuits to use sockets in which the contact springs 
are reasonably flexible. Too stiff wiring may hold the contacts out of position 
in such a way that the tube base is damaged upon insertion. To avoid this [he 
use of a wiringjig is recommended. The dimensions of the wiring jig shall be 
in conformity with the nominal base dimensions specified in this Handbook. 

No connections should be made to a pin marked i.c. 

The sockets used shall comply with the following: 
The insertion and withdrawal forces of sockets shall be checked before any 
previous gauging or sizing. The sockets shall be capable of accepting and 
having withdrawn from them the insertion and withdrawal force gauge* within 
the force limits specified below. These tests shall be made with a test jig. 

Socket compatible with small button miniature 7 pin base (IEC 67-I -10a) 
max. insertion force 72 N (7.2 kgf) 
min, withdrawal force 12 N (1.2 kgf) 

Socket compatible with small button noval 9 pin base (IEC 67-I -12a) 
max. insertion force 91 N (9.1 kgf) 
min. withdrawal force 13.5 N (1.35 kgf) 

Socket compatible with small button decal 10 pin base (IEC 67-I -41a) 
max. insertion force 91 N (9.1 kgf) 
min. withdrawal force 13.5 N (1.35 kgf) 

Socket compatible with magnoval base (IEC 67-I -36a) 
max. insertion force 91 N (9.1 kgf) 
min. withdrawal force 13.5 N (1,35 kgf) 

3. Retaining devices . When measures are required to prevent a tube from being 
shaken out of the socket a retaining device may be used. 
Care should then be taken to avoid the maximum permitted bulb temperature 
being exceeded. 

* Described in I. E . C . Publication 149. 
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DIMENSIONS OF BASES 

In the outline drawings of bases given below, some main dimensions (in mm) 
only have been given. 
For further details is referred to IEC publication 67. 
The page number on which the outline drawing can be found in this publication 
is therefore given for each base type. 
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MINIATURE 7-PIN BASE 
(IEC 67-I-10a) 

OCTAL BASE 
(IEC 67-I-Sa) 

x 
m 

RIMLOCK BASE 
(IEC 67-I-llb) 

NEO EIGHTAR BASE 
(IEC 67-I -31a) 

max 1.6 

~~~~ .s 
N ~ 

0 

fE 

max11.1~
1.016 
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„NOVAE BASE 
(IEC 67-I-12a) 

----~--

X 
O 
E 

1.016 

DECAL BASE 
(IEC 67-I-41a) 

MAGNOVAL BASE 
(IEC 67-I-36a) 

as° 
DUODECAL BASE 
(IEC 67-I-17a) 

12 x 30° 

° 

nmoa 
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DIMENSIONS OF CAPS 

The dimensions for the drawings of top caps have been given in mm. The di-
mensions A, B and C, which are those necessary to ensure compatibility be-
tween cap and corresponding connector are in accordance with IEC publication 
67, .page 67-III -1 a. 

Type 1 

ref. min. nom. max. 

A 6.23 6.35 6.47 
B 5.1 
C 7.14 8.89 1) 
D 11.5 
E 9.15 
F 10.31 11.43 1) 

B C 

~ ~~~. ~ D ~ novae ~ 

Type 2 

A 9.02 9.14 9.27 
B 7.7 
C 10.31 11.43 1) 
D 11.5 

1) Without solder. On finished article an increase of 0, 5 mm is allowed on this di-
mension for solder. 
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MAINTENANCE TYPE AZ41 

DOUBLE ANODE RECTIFYING TUBE 

Double anode high vacuum rectifying tube. 

QUICK REFERENCE DATA 

Transformer voltage Vtr 2 x 500 VRMS 

D.C. output current Io max. 60 mA 

HEATING: Direct by A.C. 

Filament voltage 

Filament current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

i.c. i.c. 

Vf 4.0 V 

If 0.72 A 

Dimensions in mm 

in 
x 

x 

max 22 noema 

OPERATING CHARACTERISTICS AND LIMITING VALUES 
(Design centre rating system) 

Transformer voltage Vtr 2 x 300 2 x 400 2 x 500 VRMS 
D.C. output current Io max. 70 60 60 mA 

Protecting resistance (each anode) Rt min. 100 150 200 S2 

Input capacitor of smoothing filter Cfilt max. 50 50 50 µF 
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MAINTENANCE TYPE DM70 

TUNING INDICATOR 

Subminiature tuning indicator. 

HEATING: Direct by D.C. or A.C.; series or parallel supply 

A. In battery receivers Filament voltage Vf 1.4 V 

Filament current If 25 mA 

One of the pins 4 and 5 should be connected to the earthed point of the de-
tector circuit. 

B. In A.C. receivers 

tw 

With 6.3 V transformer 
winding 

With 6.3 V winding with 
mid tap 

Pin 5 should be connected to the earthed point of the detector circuit. 

C. In A.C./D.C. receivers Filament voltage Vf 1.3 V 

The filament of the DM70 with a suitable shunt resistor can be connected in 
a normal heater chain, provided an N.T.C. resistor is present. 
Pin 5 should be connected to the earthed point of the detector circuit. 
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DM70 

DIMENSIONS AND CONNECTIONS 

V~EWIfIQ 

C11flC1:10f1 

LG 

m ~ 
~n cc 
.i en 

lV 
YI YI 

O 

O 
M ~1 
C ~ 

E 

trax 10.15 

imrees~f rzosvn 

Base: Submin. 8 p 

L =length of the light bar =max. 14 mm 

Dimensions in mm 

OPERATING CHARACTERISTICS 

Anode circuit in the case of A.C. filament supply 

In order to avoid hum an anode resistor Ra is recommended according to the 
table below. 

Supply voltage Vb 250 V Ra 1.8 MS2 

Vb 170 V lta 1.0 MSl 

Vb 110 V Ra 0.47 MS2 

Grid circuit in the case of A.C. filament supply 

rzaon 

In order to avoid hum a filter is recommended in the grid circuit according to 
the above diagram. 
R1 is the detector resistor. In the case of non-delayed A.G.C. the resistor R2
and the capacitor CI are already present. 

1) This part of the leads should not be bent. 
2) This part of the leads should not be soldered. 
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DM70 

OPERATING CHARACTERISTICS (continued) 

A. Battery supply 

Filament voltage Vf 1.41) 1.42) V 

Supply voltage Vb 67.5 90 V 

Anode voltage Va 3) 60 85 V 

Grid voltage Vg 0 0 V 

Anode current Ia 105 170 µA 

Length of light bar L 10 11 mm 

Grid voltage at L = 0 Vg(L = 0) -7 -10 V 

B. Mains supply 

Filament voltage Vf 4) 1.4 1.4 1.4 VRMS 

Supply voltage Vb 110 170 250 V 

Anode resistor Ra 0.47 1.0 1.8 MS2 

Grid voltage Vg 0 0 0 V 

Anode current Ia 105 110 105 µA 

Length of light bar L 10 10 10 mm 

Grid voltage at L = 0 Vg(L = 0) -15 -23 -34 V 

LIMITING VALUES (Design centre rating system) 

Supply voltage in cold condition Vbo max. 450 V 

Supply voltage Vb max. 300 V 

Anode voltage in non-controlled 
condition Va max. 150 V 

Anode voltage Va min. 45 V 

Anode dissipation Wa max. 75 mW 

Cathode current Ik max. 0.6 mA 

Grid resistor Rg max. 10 MSl 

1) D.C.; pin 5 grounded 
2) D.C. ; pin 4 grounded 
3) Va = Vb reduced by the bias for the output valve 
4) A.C.; pin 5 connected to earth. When Vf is adjusted according to page 1, Ia

will be 1-2 µA lower. The other data remain unchanged. 
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MAINTENANCE TYPE DY51 

SINGLE ANODE E.H.T. RECTIFYING TUBE 

Single anode high vacuum rectifying tube intended for use in portable T.V. re-
ceivers. 

HEATING: Indirect; parallel supply 

Heater voltage 

Heater current 

Vf 1.4 V 

If 550 mA 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

max14.5 

~zoaaas 

The tube has flexible leads, which must not be bent nearer than 10 mm to the 
tube bottom. 
The leads should not be soldered nearer than 1.5 mm to the seal. 

CAPACITANCE 

Anode to all Ca 0.8 pF 

TYPICAL CHARACTERISTICS 

Anode voltage Va 100 V 

Anode current Ia 13 mA 
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DY51 

LIMITING VALUES (Design centre rating system, unless otherwise specified) 

Anode voltage, negative peak -Vap max. 15 kV 

Anode voltage, negative peak (abs. max.) -Vap max. 18 kV 

Anode current, average Ia max. 350 µA 

Anode current, peak Iap max. 40 mA 1) 

Filter input capacitance Cfilt max. 2000 pF 

Heater voltage (Ia < 200 µA) (abs. max.) V f max. 1.6 V 

Heater voltage (Ia > 200 µA) (abs. max.) Vf min. 1.3 V 

1) Max. duration is 10 ~ of a lane-scanning cycle, but max. 10 µsec. 
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MAINTENANCE TYPE DY 86 
DY 87 

SINGLE ANODE E.H.T. RECTIFYING TUBES 

High vacuum single-anode rectifying tubes for high tension in television re-
ceivers (E. H.T. supply from the line time base). 

The DY86 and DY87 are equivalent except for the DY87 having a chemically 
treated envelope which avoids flash-over under conditions of high humidity and 
low atmospheric pressure (45 cm Hg). 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 1.4 V 

Heater current If 550 mA 

When the heater is to be operated on R.F. or flyback pulses, the heater volt-
age can be adjusted to 1.4 V e.g. by measurement with a thermocouple. 

Tolerances of Vf 

a. As E.H.T. rectifier in television receivers 

The heater voltage should be adjusted to its nominal value at a D.C. output 
current of 200µA. At an increase of the D.C. output current to 400 to 600µA 
which. can incidentically occur during operation the decrease of the heater 
voltage may amount to max. 15 ~. These requirements hold for nominal 
mains voltage and full horizontal scanning of the picture tube. If the picture 
width control is such that also the heater voltage of the E.H.T. diode is in-
fluenced, the influence of this control must be kept ~a~ithin the 15 ~ limit 
indicated above. 

b. For all other applications the limits for the heater voltage are as given in 
the application directions in front of this section. 
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DY 86 
DY 87 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: NOVAL 
max 22.2 

/. 

9.15±0.3 
6.35+Q08 v ~ 

~i ~~~~ 
0 

0 
17±Q5 +o 

~n 
co 
k 0 
E n 

E 

~zooz~a 
REMARKS 

a. Pins 1, 4, 6 and 9 can be used for fixing an anti-corona ring. 

b. Circuit elements having the same potential as the heater (e.g. a series re-

sistor) may be connected to pins 3 and 7. These pins must never be earthed. 

c . If the tube operates at high values of Va invp and/or under conditions of high 

relative humidity or low pressure the metal top-cap should get an insulating 

cover to avoid corona phenomena. 

CAPACITANCES (without external shield) 

Anode to all Ca 1.55 pF 

OPERATING CHARACTERISTICS 

Output current Io 0.15 mA 

Output voltage Vo 18 kV 
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i DY 86 
DY 87 

i LIMITING VALUES (Design centre rating system unless otherwise stated) 

Output voltage Vo max. 18 kV 

Peak inverse voltage Va invp max. 22 kV i) 

Peak inverse voltage 
(Absolute max.) Vainvp max. 27 kV 1) 

Peak inverse voltage without current Vainvp(Io = 0) max. 24 kV 1) 

Output current Io max. 0.~ mA 2) 

Peak output current Iap max. 40 mA 3) 

Filter input capacitance Cfilt max. 2000 pF 

1) Maximum pulse duration 22 ~ of a line scanning cycle with a maximum of. 

18 µsec. 

The negative peak anode voltage due to ringing in the line-output transformer 
must be taken into account. The ratio between this negative peak value and 
the positive D.C. voltage can be about 1 :4.5. 

2) During short periods as in television service Io =max. 0.8 mA. 

3) Maximum pulse duration 10 °~o of a line scanning cycle with a maximum of 
10 µsec. 
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DY802 

E.H.T. RECTIFYING TUBE 

High-vacuum single-anode rectifying tube for high tension in television receiv-
ers (E.H.T. supply from the line time base) 

The DY802 has a chemically treated envelope which avoids flash-over under 
conditions of high humidity and low atmospheric pressure (45 cm Hg). 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vf 1.4 V 

Heater current If 600 mA 

Tolerances of Vf 

a. As E.H.T. rectifier in television receivers 

The heater voltage should be adjusted to its nominal value at a D. C. output 
current of 200 µA. At an increase of the D.C. output current to 400-800 µA 
which can incidentically occur during operation the decrease of the heater 
voltage may amount to max. 15°j~. These requirements hold for nominal 
mains voltage and full horizontal scanning of the picture tube. If the picture 
width control is such that also the heater voltage of the E.H.T. diode is 
influenced, the influence of this control must be kept within the 15~ limit 
indicated above. 

b. For all other applications the limits for the heater voltage are as given in 
the application directions. 

DIMENSIONS AND CONNECTIONS 

Dimensions in mm 

Base: Noval 

max22.2 

x 0 
F; 
k 
O 
E 

~zoeoes 
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DY802 

REMARKS 

a. Pins 1, 4, 6 and 9 can be used for fixing an anti -corona ring. 
b. Circuit elements having the same potential as the heater (e.g. a series 

resistor) may be connected to pins 3 and 7. These pins must never be 

earthed. 

c. If the tube operates a high values of Vainvp and/or under conditions of high 

relative humidity or low pressure the metal top-cap should get an insulating 

cover to avoid corona phenomena. 

CAPACITANCE 

Anode to all Ca 1.0 pF 

OPERATING CHARACTERISTICS 

Output current Io 200 µA 

Output voltage Vo 20 kV 

LIMITING VALUES (Design centre rating system unless otherwise stated) 

Output voltage Vo max. 20 kV 

Peak inverse voltage Vainv max. 25 kV 1) 
P 

Peak inverse voltage (Abs. max.) Vainvp max. 30 kV 1) 

Output current, average Io max. 500 µA 2) 

peak Iop max. 50 mA 

Filter input capacitance Cfilt max. 3000 pF 

1) Max. duration 22~ of a line scanning cycle and maximum 18 µs. 
The negative peak anode voltage due to ringing in the line-output transformer 
must be taken into account. 

2) During short periods as in TV operation Io =max. 800 µA. 
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E AA91 

DOUBLE DIODE 

Double diode with separate cathodes. 

QUICK REFERENCE DATA 

i 

A.C. supply voltage 

D.C. current per system 

Vtr 150 V ~S 

Io 9 mA 

HEATING: Indirect by A.C. or D.C. ; series or parallel supply 

Heater voltage 

Heater current If 300 mA 

Vp 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Miniature f 

d2 

k t 
7206578 

d 1 

Dimensions in mm 

With Without 

CAPACITANCES external 

shield 

external 

shield 

Diode No.l to all Cdl 3.0 2.5 pF 

Diode No.2 to all Cd2 3.0 2.5 pF 

Diode No.l to diode No.2 
Cdld2 

max.0.026 max.0.068 pF 

Cathode No.l to all Ckl 3.4 3.4 pF 

Cathode No.2 to all Ck2 3.4 3.4 pF 
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EAA91 

LIMITING VALUES Design centre rating system. (Each system) 

Diode voltage, negative peak -Vdp max. 420 V 

Diode current Id max. 9 mA 

Diode current, peak Ici _ max. 54 mA 

Cathode to heater voltage peak (k neg) V~p (k neg) max. 150 V 

Cathode to heater voltage, peak (k pos) V~p (k pos) max. 330 V 

D C. component max. 200 V 

A.C. component max. 165 Vg~g 

As half wave rectifier 

A.C. supply voltage Vtr max. 150 VAS 

D.C. current Io max. 9 mA 

Input capacitor of smoothing filter Cfilt max. 8 µF 

Protecting resistance Rt min. 300 S2 

Cathode to heater voltage, peak (k pos) V~p (k pos) max. 330 V 

D.C. component max. 200 V 

A.C. component max. 165 Vag 
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EABC80 

TRIPLE DIODE-TRIODE 

Triple diode-triode intended for F.M. and A.M. signal detection and A.F. 
signal amplification. 

QUICK REFERENCE DATA 

Triode section 

Anode current 

Transconductance 

Amplification factor 

Ia 0.8 mA 

S 1.45 mA/V 

µ 70 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 480 mA 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

S,kT,D1,D3 

d 

d3

d 

2 

f 

]ZOSB69 

Dimensions in mm 

1ZII033 
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EABCSO 

CAPACITANCES 

Triode section 

Grid to all except anode Cg(a) 
1.9 pF 

Anode to all except grid Ca(g) 
1.4 pF 

Anode to grid Cag 2.0 pF 

Grid to heater Cgf max. 0.04 pF 

Diode sections 

Diode No.l to all 
Cdl 

0.8 pF 

Diode No.2 to all 
Cd2 

4.8 pF 

Diode No.3 to all 
Cd3 

4.8 pF 

Cathode (D2) to all CkD2 4.9 pF 

Diode No.l to heater Cdlf max. 0.25 pF 

Diode No.3 to heater 
Cd3f 

max. 0.2 pF 

Cathode (D2) to heater CkD2f 2.5 pF 

Between triode and diode sections 

Anode to diode No.l Cadl max. 0.12 pF 

Anode to diode No.3 Cad3 max. 0.1 pF 

Anode to cathode (D2) CakD2 max. 0.01 pF 

Grid to diode No.l Cgdl max. 0.07 pF 

Grid to diode No.3 Cgd3 max. 0.02 pF 

Grid to cathode (D2) CgkD2 max. 0.005 pF 

TYPICAL CHARACTERISTICS Triode section 

Anode voltage Va 100 250 V 

Grid voltage Vg -1 -3 V 

Anode current Ia 0.8 1.0 mA 

Transconductance S 1.45 1.4 mA/V 

Amplification factor µ 70 70 -

Internal resistance Ri 48 50 kSl 

2 January 1970 



EABC80 

OPERATING CHARACTERISTICS 

Triode section as RC coupled A.F. amplifier 

Grid resistor Rg = 10 MS2 

Supply voltage Vb 250 250 250 200 200 200 V 

Anode resistor R a 220 100 47 220 100 47 kSl 

Grid resistor next stage R g+ 0.68 0.33 0.15 0.68 0.33 0.15 MS2 

Anode current Ia 0.76 1.40 2.20 0.56 1.00 1.60 mA 

Voltage gain Vo/Vi 54 47 36 53 44 34 -

Distortion: 

at output voltage Vo = 3 VRMS dtot 0.2 0.25 0.3 0.3 0.4 0.5 ~o 

at output voltage Vo = 5 VRMS dtot 0.25 0.5 0.6 0.4 0.6 0.9 

at output voltage Vo =8 VRMS dtot 0.6 0.8 1.0 0.9 1.0 1.5 

Supply voltage Vb 170 170 170 100 100 100 V 

Anode resistor Ra 220 100 47 220 100 47 kS2 

Grid resistor next stage Rg' 0.68 0.33 0.15 0.68 0.33 0.15 MS2 

Anode current Ia 0.46 0.82 1.25 0.21 0.35 0.52 mA 

Voltage gain Vo/Vi 51 42 32 44 35 26 - 

Distortion: 

at output voltage Vo = 3 VRMS dtot 0.4 0.5 0.6 1.0 1.3 2.0 

at output voltage Vo = 5 VRMS dtot 0.5 0.8 1.1 1.7 2.3 4.3 

at output voltage Vo = 8 VRMS dtot 1.1 1.3 2.0 - - - 
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EABC80 

TYPICAL CHARACTERISTICS Diode sections 

Internal resistance diode No.l 

Diode voltage Vdl = + 10 V 

Internal resistance diode No.2 

Diode voltage Vd2 = +5 V 

Internal resistance diode No.3 
Diode voltage Vd3 = +5 V 

Ratio between RiD2 and RiD3

MICROPHONY Triode section 

RiDl

RiD2

R ~D3 

RiD2/RiD3

5 kSZ 

200 S2 

200 Sl 

min. 0.67 
max. 1.5 

No special precautions against microphony are required in circuits where the 

input voltage is min. 10 mV for 50 mW output of the output tube at frequencies 
higher than 800 Hz. At lower frequencies the sensitivity may be increased ac-
cording to figure 1. 

~~ 

Vlmin 
(m V) 8 

6 

4 

2 

0 
50 

9Z06B00 

XJO 200 

fig. l 

500 f (Hz) 1000 
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EABC 80 

Diode sections 

Diode No.l voltage, peak negative 

Diode No.2 voltage, peak negative 

Diode No.3 voltage, peak negative 

Diode No.l current: 

D.C. component 

peak 

Diode No.2 current: 

D.C. component 

peak 

Diode No.3 current: 

D.C. component 

peak 

Cathode (D2) to heater voltage 

—Vdlp

—Vd2
P 

—Vd3p

D.C. component 

peak 

Diode No.3 current: 

D.C. component 

peak 

Cathode (D2) to heater voltage 

Idl 

Idl P 

—Vdlp

—Vd2
P 

—Vd3p

Id2 

Id2p 

Idl 

Idl P 

Ida 

Id3p 
VkD2~f 

Id2 

Id2p 

max. 350 V 

max. 350 V 

max. 350 V 

Ida 

Id3p 
VkD2~f 

max. 1 

max. 6 

max. 10 

max. 75 

max. 10 

max. 75 

5 

mA 

max. 350 V 

max. 350 V 

max. 350 V 

mA 

max. 1 mA 

mA 

max. 6 mA 

mA 

max. 10 mA 

mA 

mA 

max. 150 V 

max. 75 mA 

January 1970 

max. 10 mA 

max. 75 mA 

max. 150 V 
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MAINTENANCE TYPE EAF42 

DIODE-PENTODE 

Diode-pentode. Pentode intended for use as R.F., I.F. or A.F. amplifier. 

QUICK REFERENCE DATA 

Pentode section 

Variable transconductance 

Anode current Ia 5 mA 

Transconductance S 2 mA/V 

Amplification factor 
µg2gl 

16 - 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

g3 g2 

g1 

k,s 

~zossse 

If 200 mA 

Dimensions in mm 

x 
O 
E 

0 
co 
x 
O 
E 

max 22 
norm 
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EAF42 

CAPACITANCES 

Pentode section 

Anode to all except grid No.l Ca(gl ~ 5.2 pF 

Grid No.l to all except anode Cgl(a~ 4.1 pF 

Anode to grid No.l Cagl max. 0.002 pF 

Grid No.l to heater Cgl f max. 0.05 pF 

Diode section 

Diode to all Cd 3.3 pF 

Diode to heater C~ max. 0.02 pF 

Between diode and pentode sections 

Diode to grid No.1 Cdgl max. 0.0015 pF 

Diode to anode Cda max. 0.15 pF 

OPERATING CHARACTERISTICS 

Pentode as R . F . or I . F . amplifier 

Supply voltage Vb 250 V 

Anode resistor R a 0 Sl 

Grid No.2 resistor Rg2 110 kSl 

Cathode resistor R k 310 Sl 

Grid No.3 voltage Vg3 0 V 

Grid No.l voltage Vgl -2 -43 V 

Grid No.2 voltage Vg2 85 - V 

Anode current Ia 5 - mA 

Grid No.2 current Ig2 1.5 - mA 

Transconductance S 2000 20 µA/V 

Internal resistance Ri 1.4 min.10 MSl 

Amplification factor µg281 16 -

Equivalent noise resistance R eq 7.5 - kSt 

2 MAINTENANCE TYPE December 1969 



EAF42 

OPERATING CHARACTERISTICS (continued) 

Pentode as resistance coupled A.F. amplifier. Circuit fig.l 

Supply voltage Vb 250 250 250 250 250 V 

Anode resistor R a 0.22 0.22 0.22 0.22 0.22 MS2 

Grid No.2 resistor Rg2 0.82 0.82 0.82 0.82 0.82 MS2 

Cathode resistor Rk 1.5 1.5 1.5 1.5 1.5 kS2 

Grid No.l supply voltage VR 0 -5 -10 -15 -20 V 

Anode current Ia 0.8 0.65 0.52 0.41 0.31 mA 

Grid No.2 current Ig2 0.26 0.20 0.17 0.14 0.11 mA 

Voltage gain Vo/Vi 120 40 23 16 11 

Distortion; 

at output voltage Vo = 3 VRMS dtot 0.9 1.3 1.3 1.5 1.8 % 

at output voltage Vo = 5 VRMS dtot 1.0 1.5 1.6 2.0 2.7 

at output voltage Vo = 8 VRMS dtot 1.2 2.5 2.7 3.2 5.5 

Supply voltage Vb 250 250 250 250 250 V 

Anode resistor Ra 0.1 0.1 0.1 0.1 0.1 MS2 

Grid No.2 resistor Rg2 0.39 0.39 0.39 0.39 0.39 MSZ 

Cathode resistor Rg 680 680 680 680 680 S2 

Grid No.l supply voltage VR 0 -5 -10 -15 -20 V 

Anode current Ia 1.52 1.2 0.94 0.7 0.52 mA 

Grid No.2 current Ig2 0.53 0.4 0.3 0.23 0.17 mA 

Voltage gain Vo/Vi 100 35 20 13 9 

Distortion: 

at output voltage Vo = 3 VRMS dtot 0.8 1.0 1.2 1.4 1.8 ~o 

at output voltage Vo = 5 VRMS dtot 0.9 1.4 2.0 2.3 3.0 

at output voltage Vo = 8 VRMS dtot 1.0 2.4 3.2 3.7 6.0 °Io 

MICROPHONY 

No special precautions against microphony are required in circuits where the 

input voltage is min. 10 mV for 50 mW output of the output tube. 

January 1969 3 



EAF42 

LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao
Va

Anode dissipation Wa

Grid No.2 voltage Vg2

Grid No.2 voltage at anode 
current Ia =max. 2.5 mA 

Grid No.2 voltage at anode 
current Ia = 5 mA 

Grid No.2 dissipation 

Cathode current 

Grid No.l resistor 

Grid No.3 resistor 

Cathode to heater voltage 

Diode section 

Diode voltage, negative peak 

Diode current 

Diode current, peak 

Cathode to heater voltage 

fig. l 

Vg2 

max. 550 V 

max. 300 V 

max. 2 W 

max. 550 V 

max. 300 V 

Vg2 max. 125 V 

Wg2 max. 0.3 W 

Ik max. 10 mA 

Rgl max. 3 MSl 

Rg3 max. 3 MS2 

Vkf max. 100 V 

-Vdp max. 350 V 

Id max. 0.8 mA 

Idp max. 5 mA 

Vkf max. 100 V 

4 MAINTENANCE TYPE December 1969 



MAINTENANCE TYPE EB41 

DOUBLE DIODE 

Double diode with separate cathodes. 

QUICK REFERENCE DATA 

A . C . supply voltage 

D.C. current per system 

Vtr 150 VRMS 

Io 9 mA 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

Vf 6.3 V 

If 300 mA 

Dimensions in mm 

CAPACITANCES 

Diode No.l to all Cdl 3.6 pF 

Diode No.2 to all Cd2 3.6 pF 

Diode No.l to diode No.2 
Cdld2 

max. 0.03 pF 

Cathode No.l to all Cki 4.5 pF 

Cathode No.2 to all Ck2 4.5 pF 

December 1969 1 



EB41 

LIMITING VALUES (Design centre rating system)(Each system) 

Diode voltage, negative peak -Vdp max. 420 V 

Diode current Id max. 9 mA 

Diode current, peak Idp max. 54 mA 

Cathode to heater voltage, peak (kneg) Vkfp max. 150 V 

Cathode to heater voltage: 

peak (k pos) Vkfp max. 330 V 

D.C. component max. 200 V 

A.C. component max. 165 VRMS 

As half wave rectifier (each system). 

A.C. supply voltage Vtr max. 150 VRMS 

D.C. current Io max. 9 mA 

Input capacitor of smoothing filter Cfilt max. 8 µF 

Protecting resistance Rt min. 300 S2 

Cathode to heater voltage: 

peak Vkp max. 330 V 
P 

D.C. component max. 200 V 

A . C . component max. 165 VRMS 

For curves refer to EAA91. 
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MAINTENANCE TYPE EB91 

DOUBLE DIODE 

Double diode with separate cathodes. 

HEATING: Indirect by A.C. or D.C. ; series or parallel supply 

Heater voltage 

Heater current 

Vf 6.3 V 

If 300 mA 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: Miniature 

d2 
7206669 

max 19~ 

For further data 
please refer to type EAA91 

December 1969 1 





EBC41 

DOUBLE DIODE-TRIODE 

Double diode-triode. Triode intended for use as A.F. amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current 

Transconductance 

Amplification factor 

Ia 1.0 mA 

S 1.2 mA/V 

µ 70 - 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current I f 230 mA 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

7206671 

Dimensions in mm 
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EBC41 

CAPACITANCES 

Triode section 

Grid to all except anode 

Anode to all except grid 

Anode to grid 

Grid to heater 

Diode sections 

Diode No.l to all 

Diode No.2 to all 

Diode No.l to diode No.2 

Diode No.l to heater 

Diode No.2 to heater 

Between triode and diode sections 

Diode No.l to grid 

Diode No.2 to grid 

Diode No.l to anode 

Diode No.2 to anode 

c g(a) 

c a(g) 

Cag 

Cgf 

Cdl 

Cd2 

Cdld2 
Cdlf

Cd2f

Cdlg 

Cd2g 
Cdla

Cd2a 

2.7 pF 

1.7 pF 

1.5 pF 

max. 0.05 pF 

0.8 pF 

0.7 pF 

max. 0.3 pF 

max. 0.1 pF 

max. 0.05 pF 

max. 0.007 pF 

max. 0.03 pF 

max. 0.01 pF 

max. 0.01 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 250 V 

Grid voltage Vg -3 V 

Anode current Ia 1.0 mA 

Transconductance S 1.2 mA/V 

Amplification factor µ 70 -

Internal resistance R i 58 kSl 

Equivalent noise resistance (A.F.) R eq max. 150 kSt 
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EBC41 

OPERATING CHARACTERISTICS 

Triode section as A.F. amplifier, circuit fig.l 

Supply voltage Vb 250 250 250 250 V 

Anode resistor R a 0.22 0.1 0.22 0.1 MS2 

Cathode resistor R k 1.8 1.2 0 0 kS2 

Grid resistor Rg 1 1 22 22 MS2 

Grid resistor next stage Rg~ 0.68 0.33 0.68 0.33 MSl 

Anode current Ia 0.70 1.15 0.76 1.40 mA 

Voltage gain Vo/Vi 51 43 52 44 

Distortion: 

at output voltage Vo = 5 VRMS dtot 0.55 0.6 0.5 0.7 °~o 

at output voltage Vo = 10 VRMS dtot 0.9 1.1 0.8 0.9 ~o 

MICROPHONY 

No special precautions against microphony are required in circuits where the 
input voltage is min. 10 mV for 50 mW output of the output tube. 

fig, l 
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EBC41 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 0.5 W 

Cathode current Ik max. 5 mA 

Grid resistor Rg max. 3 MSl 

Diode sections  (Each diode) 

Diode voltage, negative peak -Vdp max. 350 V 

Diode current, 

average Id max. 0.8 mA 

peak Idp max. 5 mA 

Cathode to heater voltage Vkf max. 100 V 

For curves refer to type EBC81. 
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EBC81 

DOUBLE DIODE-TRIODE 

Double diode-triode. Triode intended for use as A.F. amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current 

Transconductance 

Amplification factor 

Ia 1.0 mA 

S 1.2 mA/V 

µ 70 - 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Vf 6.3 V 

If 230 mA 

Dimensions in mm 

noon 
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EBC81 

CAPACITANCES 

Triode section 

Grid to all except anode Cg(a) 2.3 pF 

Anode to all except grid Ca~g~ 2.3 pF 

Anode to grid Cag 1.2 pF 

Grid to heater Cgf max. 0.05 pF 

Diode sections 

Diode No. 1 to all 

Diode No.2 to all 

Diode No. l to diode No.2 

Diode No.l to heater 

Diode No.2 to heater 

Between diode and triode sections 

Diode No. l to grid 

Diode No. 2 to grid 

Diode No.l to anode 

Diode No.2 to anode 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage 

Grid voltage 

Anode current 

Transconductance 

Amplification factor 

Internal resistance 

Equivalent noise resistance (A. F. ) 

t' dl 

Cd2 

Cdld2 

Cdlf
Cd2 f 

Cdlg 

Cd2g 
Cdla

Cd2a

Va

Vg

Ia

S 

u 

Ri 

Req 

0.9 pF 

0.9 pF 

max. 0.2 pF 

max. 0.25 pF 

max. 0.05 pF 

max.0.007 pF 

max.0.007 pF 

max.0.005 pF 

max.0.010 pF 

250 V 

-3 V 

1.0 mA 

1.2 mA/V 

70 

58 kSt 

max. 150 kS2 
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EBC81 

OPERATING CHARACTERISTICS 

Triode section as A.F. amplifier, circuit Fig. l 

Supply voltage Vb 250 250 250 250 V 

Anode resistor Ra 0.22 0.1 0.22 0.1 MS2 

Cathode resistor Rk 1.8 1.2 0 0 kS2 

Grid resistor Rg 1 1 22 22 MS2 

Grid resistor next stage Rg ~ 0.68 0.33 0.68 0.33 MS2 

Anode current Ia 0.70 1.15 0.76 1.40 mA 

Voltage gain Vo/Vi 51 43 52 44 

Distortion: 

at output voltage Vo = 5 VRMS dtot 0.55 0.6 0.5 0.7 

at output voltage Vo = 10 VRMS dtot 0.9 1.1 0. 8 0.9 °Jp 

Microphony

No special precautions against microphony are required in circuits where the 

input voltage is min. 10 mV for 50 mW output of the output tube. 

+Vb 

Vp 

fig. l 
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EBC81 

LIMITING VALUES (Design cenize rating system) 

Triode section 

Anode voltage 

Anode dissipation 

Cathode current 

Grid resistor 

Cathode to heater voltage 

Diode sections (each diode) 

Diode voltage, negative peak 

Diode current,average 

peak 

Cathode to heater voltage 

Note 

Vao max. 550 V 

Va max. 300 V 

Wa max. 0.5 W 

Ik max. 5 mA 

Rg max. 3 MS2 

V~ max. 100 V 

—Vdp max. 350 V 

Id max. 0.8 mA 

Idp max. 5 mA 

V~ max. 100 V 

The use of a socket with skirt is advisable to reduce the capacitances between 
tube elements and external conductors. 
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EBC81 
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EBF80 

.DOUBLE DIODE-PENTODE 

Double diode-pentode. Pentode intended for use as R . F . , I. F . , or A. F . am-

plifier . 

QUICK REFERENCE DATA 

Pentode section 

Variable transconductance 

Anode current Ia 5 mA 

Transconductance S 2.2 mA/V 

Amplification µg2g1 
18 - 

HEATING: Indirect by A.C. or D.C.; parallel or series supply. 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

d1 d2 

I(,S g ~ 7206663 

Vf 6.3 V 

If 300 mA 

Dimensions in mm 

)ZOi1K.1 
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EBF80 

CAPACITANCES 

Pentode section 

Anode to all except grid No.l Ca(gl ) 4.9 pF 

Grid No.l to all except anode Cgl(a) 4.2 pF 

Anode to grid No.l Cagl max. 0.0025 pF 

Grid No.l to heater Cglf max. 0.07 pF 

Diode section 

Diode No.l to all Cdl 2.2 pF 

Diode No.2 to all Cd2 2.35 pF 

Diode No.l to diode No.2 
Cdld2 

max. 0.35 pF 

Diode No.l to heater Cd l p max. 0.02 pF 

Diode No.2 to heater Cd2f max. 0.005 pF 

Between diode and pentode sections 

Diode No.l to grid No.l 
Cdlgl 

max. 0.0008 pF 

Diode No.2 to grid No.l 
Cd2d1 

max. 0.001 pF 

Diode No.l to anode Cdla max. 0.2 pF 

Diode No.2 to anode Cd2a max. 0.05 pF 

2 

ii 

January 1969 



EBF80 

OPERATING CHARACTERISTICS 

Pentode section as R . F . or I. F . amplifier 

Supply voltage Vb 250 V 

Anode resistor R a 0 SZ 

Grid No.3 voltage Vg3 0 V 

Grid No.2 resistor Rg2 95 kS2 

Cathode resistor R k 300 S2 
--. 

-2 -41.5 Grid No.l voltage Vg V 

Grid No.2 voltage Vg2 85 250 V 

Anode current Ia 5 - mA 

Grid No.2 current Ig2 1 .75 - mA 

Transconductance S 2200 22 µA/V 

Internal resistance R i 1.4 min.10 MS2 

Amplification factor µg281 
18 

Equivalent noise resistance R eq 6.8 - kS2 

Pentode section as resistance coupled A.F. amplifier, circuit fig.l. 

Supply voltage Vb 250 250 250 250 V 

Anode resistor Ra 0.22 0.1 0.22 0.1 MS2 

Grid No.2 resistor Rg2 0.82 0.39 1.0 0.47 MS2 

Grid No.l resistor Rgl 1 1 10 10 MS2 

Cathode resistor Rk 1800 1000 0 0 S2 

Grid No. L resistor next stage Rg~ 0.68 0.33 0.68 0.33 MS2 

Anode current Ia 0.75 1.5 0.75 1.5 mA 

Grid No.2 current Ig2 0.30 0.53 0.25 0.50 mA 

Voltage gain Vo/Vi 110 80 160 110 

Distortion: 

at output voltage Vo = 3 VRMS dtot 0.8 0.9 0.8 0.8 °Jo

at output voltage Vo = 5 VRMS dtot 1.3 1.5 1.4 1.4 

at output voltage Va = 8 VRMS dtot 2.0 2.2 2.1 2.1 
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EBF80 

OPERATING CHARACTERISTICS (continued) 

Pentode section, triode connected ($2 connected to anode) as resistance coupled 
A.F. amplifier. 

Supply voltage Vb 250 250 250 250 V 

Anode resistor Ra 0.1 0.047 0.1 0.047 MS2 

Grid No.l resistor Rgl 1 1 LO 10 MS2 

Cathode resistor R k 820 560 0 0 S2 

Grid No.l resistor next stage Rg~ 0.33 0.15 0.33 0.15 MSl 

Anode current Ia 2.08 4.10 2.16 4.50 mA 

Voltage gain Vo/Vi 14 13 15 15 

Distortion: 

at output voltage Vo = 3 VRMS dtot 1.6 1.3 2.0 1.7 

at output voltage Vo = 5 VR~ dtot 2.5 2.0 3.1 2.7 

at output voltage Vo = 8 VRMS dtot 4.3 2.9 4.8 4.1 

LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 1.5 W 

Grid No.2 voltage Vg2 max. 550 V 
0 

at anode current Ia =max. 2.5 mA Vg2 max., 300 V 

at anode current Ia = 5 mA Vg2 max. 125 V 

Grid No.2 dissipation Wg2 max. 0.3 W 

Cathode current Ik max. 10 mA 

Grid resistor, automatic bias Rgl max. 3 MSl 

Grid resistor, grid current bias Rgl max. 22 M52 

Cathode to heater voltage V~ max. 100 V 

Microphony 

No special precautions against microphony are required in circuits where the 
input voltage is min. 25 mV for an output of 50 mW of the output tube. 
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EBF80 

LIMITING VALUES (continued) 

Diode section 

Diode No.l voltage, negative peak -Vdp max. 350 V 

Diode No.2 voltage, negative peak -Vdp max. 350 V 

Diode No.l current Idl max. 0.8 mA 

Diode No.2 current Id2 max. 0.8 mA 

Diode No.l current, peak Id1P max. 5 mA 

Diode No.2 current, peak Id2
P 

max. 5 mA 

Cathode to heater voltage Vkf max. 100 V 

0.01µF 

fig.l 
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EBF89 

DOUBLE DIODE -PENTODE 

Double diode -pentode. Pentode intended for use as R.F. or I.F. amplifier. 

QUICK REFERENCE DATA 

Pentode section 

Variable transconductance 

Anode current 

Transconductance 

Amplification factor 

Ia 9 mA 

S 4.5 mA/V 

µgZgl 20 

HEATING: Indirect by A.C. or D.C. ; parallel or series supply 

Heater voltage Vg 6.3 V 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

If 300 mA 

Dimensions in mm 

January 1970 1 



EBF89 

CAPACITANCES 

Pentode section 

Anode to all except grid No. l Ca(gl ) 5.2 pF 

Grid No.l to all except anode Cgl ~a ) 5.0 pF 

Anode to grid No. l Cagl max. 0.0025 pF 

Grid No. l to heater Cglg max. 0.05 pF 

Diode sections 

Diode No.l to all Cdl 2.5 pF 

Diode No.2 to all Cd2 2. 5 pF 

Diode No.l to diode No.2 
Cdld2 

max. 0.25 pF 

Diode No.l to heater Cdl g max. 0.015 pF 

Diode No.2 to heater Cd2{ max. 0.003 pF 

Between diode and pentode sections 

Diode No.l to grid No.l 
Cdlgl 

max. 0.0008 pF 

Diode No.2 to grid No.l 
Cd2g1 

max. 0.001 pF 

Diode No.l to anode Cdla max. 0.15 pF 

Diode No.2 to anode Cd2a max. 0.025 pF 

2 January 1970 



EBF89 

TYPICAL CHARACTERISTICS 

Pentode section 

Anode voltage Va 250 250 200 170 V 

Grid No.2 voltage Vg2 100 80 100 100 V 

Grid No.3 voltage Vg3 0 0 0 O V 

Grid No. l voltage V'gl -2 -1 1) -1. 5 -1 1) V 

Anode current Ia 9 9 11 12 mA 

Grid No.2 current Ig2 2.7 2.7 3.3 4 mA 

Transconductance S 3.8 4.5 4.5 5 mA/V 

Amplification factor 
µg2gl 

20 20 20 20 -

Internal resistance Ri 1.0 0.9 0.6 0.4 MS2 

OPERATING CHARACTERISTICS 

Pentode section as R.F. or I.F. amplifier 

Supply voltage Vb 250 200 250 V 

Anode resistor Ra 0 0 0 S2 

Grid No.3 voltage Vg3 0 0 0 V 

Grid No.2 resistor Rg2 56 30 62 kSt 
~~, 

Grid No.l voltage Vgl -2.0 -20 -1.5 -20 -1 1) -20 V 

Anode current Ia 9 - 11 - 9 - mA 

Grid No.2 current Ig2 2.7 - 3.3 - 2.7 - mA 

Transconductance S 3.8 0.2 4.5 0.12 4.5 0.2 mA/V 

Internal resistance Ri 1.0 - 0.6 - 0.9 - MS2 

1) To avoid grid No.l current the negative grid No.l voltage should be min. 

1.5 V. 
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EBF89 

LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 1) 

Anode dissipation Wa max. 2.25 W 

Grid No.2 voltage Vg2o max. 550 V 

Grid No.2 voltage 

at anode current Ia max. 4 mA Vg2 max. 300 V 1) 

at anode current Ia min, 8 mA Vg2 max. 125 V 

Grid No.2 dissipation Wg2 max. 0.45 W 

Cathode current Ik max. 16.5 mA 

Grid No.l resistor Rgl max. 3 MS2 

Grid No.3 resistor Rg3 max. 10 kS2 

Cathode to heater voltage Vkf max. 100 V 

Diode sections (each diode) 

Diode voltage, negative peak -Vdp max. 200 V 

Diode current, average Id max. 0.8 mA 

peak Idp ,xnax. 5 mA 

Cathode to heater voltage V~ max. 100 V 

1) With supply from a storage battery and vibrator the max. voltage is 250V. 
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EC86 

U.H.F. TRIODE 

Triode intended for use as grounded grid U.H.F. amplifier, oscillator or 
mixer for bands IV and V. 

HEATING: Indirect by A . C . or D. C . ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 200 mA 

LIMITING VALUES (Design centre rating system) 

Cathode to heater voltage, (k pos) 

(k neg) 

Vkf (k pos) 

Vkf (k neg) 

For further data and curves of this type 
please refer to PC86 

max. 100 V 

max. 50 V 
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EC88 

U.H.F. TRIODE 

Triode intended for use as grounded grid U.H.F. amplifier for bands IV and V. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 165 mA 

For further data and curves of this type 
please refer to PC88 

January 1969 1 





MAINTENANCE TYPE EC 92 

R.F. TRIODE 

Triode intended for use as oscillator, mixer or amplifier in F.M.- and tele-
vision receivers. 

QUICK REFERENCE DATA 

Anode current 

Transconductance 

Amplification factor 

Ia 10 mA 

S 5.5 mA/V 

µ 60 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 

1203222 

Vf 6.3 V 

If 150 mA 

Dimensions in mm 

CAPACITANCES 

Grid to all except anode Cg(a) 2. b pF 

Anode to all except grid Ca(g) 0.55 pF 

Anode to grid Cag 1.6 pF 

Anode to cathode Cak 0.24 pF 

Cathode to heater C~ 2.2 pF 

Grid to heater Cgf max. 0.15 pF 

Anode to grid +heater Ca/gf 1.8 pF 

Cathode to grid +heater Ck/gf 4.5 pF 
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EC 92 

TYPICAL CHARACTERISTICS AND OPERATING CONDITIONS 

Anode voltage Va 100 170 200 250 V 

Grid voltage Vg -1.0 -1.0 -1.0 -2.0 V 

Anode current Ia 3.0 8.5 11.5 10 mA 

Transconductance S 3.75 5.9 6.7 5.5 mA/V 

Amplification factor µ 62 66 70 60 

Internal resistance Ri 16.5 11 10.5 11 kSt 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.5 W 

Cathode current Ik max. 15 mA 

Grid voltage -Vg max. 50 V 

Grid resistor (automatic bias) Rg max. 1 MS2 

Cathode to heater voltage Vkf max. 100 V 

For curves please refer to type ECC81 
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EC 900 

V.H.F. TRIODE 

Triode intended for use as R.F. amplifier in V.H.F. television tuners. 

HEATING: Indirect by A. C . or D. C . ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 180 mA 

For further data and curves of this type 
please refer to type PC 900 
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MAINTENANCE TYPE ECC40 

A.F. DOUBLE TRIODE 

Double triode intended for use as A.F. amplifier, phase inverter or output tube. 

QUICK REFERENCE DATA 

(Each unit) 

Anode current 

Transconductance 

Amplification factor 

Ia 6 mA 

S 2.9 mA/V 

µ 32 — 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

Ip 

6.3 V 

0.6 A 

Dimensions in mm 

TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Anode current Ia 6 mA 

Grid voltage Vg —5.6 V 

Transconductance S 2. 9 mAj V 

Amplification factor µ 32 

Internal resistance Ri 11 kS2 
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ECC40 

OPERATING CHARACTERISTICS as class A output amplifier (one unit) 

Anode voltage Va 250 , V 

Anode current Ia 6 mA 

Grid voltage Vg —5.6 V 

Load resistance Ra•.. 15 kS2 

Input voltage Vi 3.9 Vg~g 

Output power Wo 280 mW 

Total distortion dtot 8•S °Jo 

OPERATING CHARACTERISTICS as class A output amplifier (two units 

in push-pull) 

Anode voltage Va 250 V 

Cathode resistor Rk 560 S2 

Load resistance Raa.., 30 kSl 

Input voltage Vi 0 4.1 VRMS 

Anode current Ia 2x5.2 2x5.6 mA 

Output power Wo 0 520 mW 

Total distortion dtot 1.0 jo 
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ECC40 

OPERATING CHARACTERISTICS as phase inverter 

Supply voltage Vb 350 250 V 

Resistor Rl Rl 3.8 3. 9 kSt 

Cathode resistor Rk 750 1000 S2 

Total current ltot 4.3 3.0 mA 

Voltage gain Vo~Vi 27.5 26 

Output voltage Vo=Vo 30 30 VRMS 

Total distortion 1st unit dtot 1.1 1.5 °Jo 

2nd unit d'tot 0.3 0.5 
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ECC40 

OPERATING CHARACTERISTICS as A.F. amplifier (one unit) 

Supply voltage Vb 400 350 300 250 200 V 

Anode resistor Ra 100 100 100 100 100 kS2 

Grid resistor Rg 1 1 1 1 1 MS2 

Grid resistor next stage Rg~ 0.33 0.33 0.33 0.33 0.33 MS2 

Cathode resistor Rk 2.2 2.2 2.2 2.2 2.2 kS2 

Anode current Ia 2.2 1.9 1.6 1.4 1.1 mA 

Voltage gain Vo/Vi 24 24 24 24 24 —

Output voltage, max. Vom~ 76 65 54 44 33 VRMS 

Total distortion dtot 3.9 3. 9 3.8 3. 7 3. 6 °~~ 

OPERATING CHARACTERISTICS as phase inverter 

0.01NF 

Supply voltage Vb 250 350 V 

Anode resistor Ra 0.11 0.11 MS2 

Rai 0.12 0.12 MS2 

Total current Itot 3.0 4.5 mA 

Voltage gain Vo/Vi 11.5 12 —

Output voltage Vo 30 30 VAS 

Total distortion dtot 0.6 0.4 
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ECC40 

LIMIT'IIVG VALUES (Design centre rating system) (each unit) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 1. 5 W 

Grid dissipation Wg max. 0. 1 W 

Grid resistor Rg max. 1 MS2 

Cathode current Ik max. 10 mA 

Cathode to heater voltage 

cathode positive V~ max. 175 V 

cathode negative V~ max. 100 V 

Cathode to heater circuit resistance R~ max. 0.15 MS2 

Bulb temperature tbu~ max. 120 °C 
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ECC81 

R.F. DOUBLE TRIODE 

Double triode intended for use as oscillator, mixer or amplifier in television 
receivers. 

QUICK REFERENCE DATA 
(each unit) 

Anode current Ia 10 mA 

Transconductance S 5.5 mA/V 

Amplification factor µ 60 - 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

f nososi 

Vf 6.3 12.6 V 

Ip 3001) 1501) mA 

pins 9-(4+5) pins 4-5 

nnoze 

Dimensions in mm 

1) In case of series supply a current limiting device must be inserted in the 
heater circuit for limiting the current when switching on. 
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ECC81 

CAPACITANCES 

Grid to all except anode Cg(a) 2.3 pF 

Cg~(a~) 2.3 pF 

Anode to all except grid Ca(g) 0.45 pF 
Ca'(g') 0.35 pF 

Anode to grid Cag 1.6 pF 
Ca.g~ 1.6 pF 

Anode to cathode Cak 0.20 pF 
Ca'k' 0.20 pF 

Cathode to heater C~ 2.5 pF 
Ck'f 2.5 pF 

Cathode to grid +heater Ck/g+f 4.7 pF 

Ck'/g'+f 4.7 pF 

Anode to grid +heater Ca/g+f 1.9 pF 

Ca'/g'+f 1.8 pF 

Grid to heater Cgf max. 0.17 pF 
Cg'f max. 0.17 pF 

Anode to anode Caa' max. 0.4 pF 

Grid to grid Cgg' max. 0.005 pF 

Anode to grid other unit Cag' max. 0.07 pF 

Grid to anode other unit Cga* max. 0.04 pF 

TYPICAL CHARACTERISTICS AND OPERATING CONDITIONS (each unit) 

Anode voltage Va 100 170 200 250 V 

Grid voltage Vg -1.0 -1.0 -1.0 -2.0 V 

Anode current Ia 3.0 8,5 1f.5 10 mA 

Transconductance S 3.75 5.9 6.7 5.5 mA/ V 

Amplification factor µ 62 66 70 60 

Internal resistance Ri 16.5 11 10.5 11 kSt 

LIMITING VALUES (Design centre rating system) (each unit) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.5 W 

Cathode current Ik max. 15 mA 

Grid voltage -Vg max. 50 V 

Grid resistor (automatic bias) Rg max. 1 MS2 

Cathode to heater voltage Vkf max. 90 V 
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ECC82 

A.F. DOUBLE TRIODE 

Double triode intended for use as A.F. amplifier. 

QUICK REFERENCE DATA 
(each unit) 

Anode current Ia 10.5 mA 

Transconductance S 2.2 mA/V 

Amplification factor µ 17 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage Vf 6.3 12.6 V 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

f 

REMARK 

7206051 

If 300 150 mA 

pins 9-(4+5) pins 4-5 

211071 

Dimensions in mm 

With Vf applied to pins 4+5 and 9 and the centre tap of the heater transformer 
connected to earth, the more favourable triode section of the tube with regard 
to hum is the section connected to pins 6, 7 and 8. 

December 1969 1 



ECC82 

CAPACITANCES 

Grid to all except anode Cg(a) 1.8 pF 

Anode to all except grid Ca(g) 0.37 pF 

Ca +(g') 0.25 pF 

Anode to grid Cag 1.5 pF 

Ca'g' 1.5 pF 

Grid to heater Cgf max. 0.135 pF 

Cg'f max. 0.135 pF 

Anode to anode Caa+ max. 1.1 pF 

Anode to grid other unit Cag' max. 0.11 pF 

Grid to anode other unit Cga ' max. 0.06 pF 

Grid to grid Cgg' max. 0.010 pF 

TYPICAL CHARACTERISTICS 

Anode voltage Va 100 250 V 

Grid voltage Vg 0 -8.5 V 

Anode current Ia 11.8 10.5 mA 

Transconductance S 3.1 2.2 mA/V 

Amplification factor µ 19.5 17 -

Internal resistance Ri 6.25 7.7 kSt 
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ECC82 

OPERATING CHARACTERISTICS 

As A. F . amplifier, one unit 

Supply voltage Vb 100 150 200 250 300 350 400 V 

Anode resistor Ra 47 47 47 47 47 47 47 kS2 

Grid resistor 
next stage Rg~ 150 150 150 150 150 150 150 kS2 

Cathode resistor Rk 1.2 1.2 1.2 1.2 1.2 1.2 1.2 kS2 

Anode current Ia 1.20 1.82 2.41 3.02 3.65 4.30 5.00 mA 

Voltage gain Vo/Vi 13.5 13.5 13.5 13.5 13.5 13.5 13.5 -

Output voltage 
(Ig = 0.3 µA) Vo 11 18 26 34 43 51 59 VR~gS 

Total distortion dtot 5.6 6.1 6.3 6.4 6.5 6.6 6.7 

Supply voltage Vb 100 150 200 250 300 350 400 V 

Anode resistor R a 100 100 100 100 100 100 100 kSt 

Grid resistor 
next stage Rg~ 330 330 330 330 330 330 330 kS2 

Cathode resistor Rk 2.2 2.2 2.2 2.2 2.2 2.2 2.2 kS2 

Anode current Ia 0.66 0.98 1 .30 1.63 1.97 2.30 2.62 mA 

Voltage gain Vo/Vi 14 14 14 14 14 14 14 -

Output voltage 
(Ig = 0.3 µA) Vo 10 17 25 32 41 49 57 VR~ 

Total distortion dtot 4.8 5.6 5.8 5.9 6.0 6.1 6.2 °Jo

Supply voltage Vb 100 150 200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 220 220 kSl 

Grid resistor 
next stage R g~ 680 680 680 680 680 680 680 kS? 

Cathode resistor Rk 3.9 3.9 3.9 3.9 3.9 3.9 3.9 kS2 

Anode current Ia 0.33 0.50 0.66 0.82 0.98 1.16 1.31 mA 

Voltage gain Vo/Vi 14.5 14.5 14.5 14.5 14.5 14.5 14.5 -

Output voltage 
(Ig = 0.3µA) Vo 8 15 22 28 36 43 50 VR~ 

Total distortion dtot 4.0 4.4 4.7 4.8 4.9 5.0 5.1 
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ECC82 

OPERATING CHARACTERISTICS (continued) 

Two sections in cascade 

Supply voltage 

Total current 

Voltage gain 

Output voltage (Ig = 0.3 µA) 

Total distortion 

As phase inverter 

Vb 250 350 V 

Itot 1.66 2.33 mA 

Vo/Vi 178 178 -

Vo 15 25 VRMS 

dtot 2 2 °/~ 

Supply voltage Vb 250 350 V 

Anode current Ia 0.70 1.00 mA 

Anode current Ia' 0.68 0.93 mA 

Voltage gain Vo/Vi 11 11 -

Output voltage (Ig = 0.3 µA) Vo 15 24 VR~ 

Total distortion dtot 1 1 
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ECC82 

OPERATING CHARACTERISTICS (continued) 

Supply voltage Vb 250 350 V 

Anode current Ia 0,82 1.16 mA 

Anode current Ian 4.5 6.3 mA 

Voltage gain Vo/Vi 11 11 -

Output voltage (Ig = 0.3µA) Vo 13 20 VR~ 

Total distortion dtot 1.5 1.5 

LIMITING VALUES (Design centre rating system) (each unit) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.75 W 

Cathode current Ik max. 20 mA 

Grid voltage -Vg max. 100 V 

peak -Vgp max. 250 V 

Grid resistor (automatic bias) Rg max. 1 MS2 

Cathode to heater voltage Vkf max. 180 V 

Cathode to heater circuit 
resistance in phase splitting circuits R~ max. 150 kS2 
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ECCsz 

REMARK 

This tube can be used without precautions against microphony in equipment 
in which Vi >_ 10 mV for an output of 50 mW of the output tube (or Vi > 100 mV 
for 5 W output) provided that the average acceleration of the tube is not greater 
than indicated in the section "Microphonic effect" of the "Application Direc-
tions". When the centre tap of the heater transformer has been earthed, Rg <_ 
0.3 MS2 and Rg is sufficiently decoupled, the disturbance level for hum and 
noise will then be better than 60 dB below 100 mV. 
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ECC83 

A.F. DOUBLE TRIODE 

Double triode intended for use as A.F. amplifier. 

QUICK REFERENCE DATA 
(each unit) 

Anode current Ia 1.2 mA 

Transconductance S 1.6 mA/V 

Amplification factor µ 100 — 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

fi rzosos+ 

REMARK 

Vf 6.3 12.6 V 

If 300 150 mA 

pins 9-(4+5) pins 4-5 

moz~ 

Dimensions in mm 

With Vf applied to pins 9 and 4+5 and the centre tap of the heater transformer 
connected to earth, the triode section connected to pins 6, 7 and 8 is the more 
favourable section of the tube with respect to hum. 
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ECG83 

CAPACITANCES 

Grid to all except anode Cg(a~ 1.6 pF 

Cg +~a+~ 1.6 pF 

Anode to all except grid Ca(g) 0.33 pF 

Ca+~g.+~ 0.23 pF 

Anode to grid Cag 1.6 pF 

Ca+g + 1.6 pF 

Grid to heater Cgf max. 0.15 pF 

Cg+f max. 0.15 pF 

Anode to anode Caa+ max. 1.2 pF 

Anode to grid other unit Cag+ max. 0.11 pF 

Grid to anode other unit Cga+ max. 0.1 pF 

Grid to grid Cgg+ max. 0.01 pF 

TYPICAL CHARACTERISTICS 

Anode voltage Va 100 250 V 

Grid voltage Vg -1.0 -2.0 V 

Anode current Ia 0.5 1.2 mA 

Transconductance S 1.25 1.6 mA/V 

Amplification factor µ 100 100 -

Internalresistance Ri 80 62.5 kSZ 
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ECC83 

OPERATING CHARACTERISTICS 

As A.F. amplifier, one unit 
0.01NF ~~'~ 0.01NF 

]ZOfi062 

Supply voltage Vb 200 250 300 350 400 V 

Anode resistor Ra 47 47 47 47 47 kSt 

Grid resistor next stage Rg~ 150 150 150 150 150 kS2 

Cathode resistor R k 1500 1200 1000 820 680 S2 

Anode current Ia 0.86 1.18 1.55 1.98 2.45 mA 

Voltage gain Vo/Vi 34 37.5 40 42.5 44 -

Output voltage (Ig =0.3 µA) Vo 18 23 26 33 37 VRMS 

Total distortion dtot 8.5 7.0 5.0 4.4 3.6 ~o 

Supply voltage Vb 200 250 300 350 400 V 

Anode resistor Ra 100 100 100 100 100 kSt 

Grid resistor next stage Rg* 330 330 330 330 330 kS2 

Cathode resistor R k 1800 1500 1200 1000 820 S2 

Anode current Ia 0.65 0.86 1.11 1.40 1.72 mA 

Voltage gain Vo/Vi 50 54.5 57 61 63 

Output voltage (Ig = 0.3 µA) Vo 20 26 30 36 38 VRMS 

Total distortion dtot 4.8 3.9 2.7 2.2 1.7 

Supply voltage Vb 200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 kSZ 

Grid resistor next stage Rg 680 680 680 680 680 kSl 

Cathode resistor R k 3.3 2.7 2.2 1.5 1.2 kS2 

Anode current Ia 0.36 0.48 0.63 0.85 1.02 mA 

Voltage gain Vo/Vi 56 66.5 72 75.5 76.5 -

Output voltage (Ig=0.3 µA) Vo 24 28 36 37 38 VRMS 

Total distortion dtot 4.6 3.4 2.6 1.6 1.1 °Jo 
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ECC83 

As phase inverter 

.v~ 

Supply voltage Vb 250 350 V 

Cathode resistor Rk 1200 820 S2 

Total current Itot 1.08 1.70 mA 

Voltage gain Vo/Vi 58 62 -

Output voltage (Ig = 0.3 µA) Vo 35 45 VRMS 

Total distortion dtot 5.5 3.5 % 

Supply voltage Vb 250 350 V 

Anode voltage Va 65 90 V 

Total current ltot 1 1.2 mA 

Cathode resistor Rk 68 82 kSl 

Anode resistor Ra 100 150 kS2 

Anode resistor Rai 100 150 kS2 

Voltage gain Vo/Vi 25 27 -

Output voltage (Ig = 0.3 µA) Vo 20 35 VRMS 
Total distortion dtot 1.8 1.8 
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ECC83 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 1 W 

Cathode current Ik max. 8 mA 

Grid voltage —Vg max. 50 V 

Grid resistor (automatic bias) Rg max. 2 MS2 

Cathode to heater voltage Vkf max. 180 V 

Cathode to heater circuit 
resistance in phase splitting circuits Rkf max. 150 kS2 

REMARK 

Microphony and hum 

This tube can be used without special precautions against microphony in equip-
ment in which the input voltage Vi _> 5 mV for an output of 50 mW (or 50 mV for 
an output of 5 W) provided the average acceleration of the tube is not greater 
than indicated in the section "Microphonic effect" of the "Application direc-
tions". In this case the disturbance level for hum and noise will be better than 
—60 dB when the centre tap of the heater has been earthed, Rg < 0.5 MSl and 
the cathode resistor is sufficiently decoupled. 
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ECC85 

R.F. DOUBLE TRIODE 

Double triode intended for use as R.F, and A.F, amplifier and self oscillating 
mixer. 

QUICK REFERENCE DATA 
(each unit) 

Anode current 

Transconductance 

Amplification factor 

Ia 10 mA 

S 6.1 mA/~' 

µ 55 - 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

1211029 

Vf

If

6.3 V 

435 mA 

Dimensions in mm 
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ECC85 

CAPACITANCES 

Anode to grid Cag 1.5 pF 

Ca~g 1.5 pF 

Anode to cathode Cak 0.17 pF 

Ca~k~ 0.18 pF 

Anode to cathode +heater +screen Ca/kfs 1.2 pF 

Ca'/k'fs 1.2 pF 

Grid to cathode -k heater +screen Cg/kfs 3.1 pF 

Cg'/k'fs 3.1 pF 

Anode to cathode +heater +screen Ca/kfs 1.8 pF 

with external screen of 22.5 mm diam. 
Ca'/k'fs 1.8 pF 

Anode to anode Caa ~ max. 0.04 pF 

Grid to grid Cgg. max. 0.003 pF 

Anode to grid other unit Cagy max. 0.008 pF 

Grid to anode other unit Cga~ max. 0.008 pF 

Anode to anode with external 
screen of 22.5 mm diam. Caa ~ max. 0.008 pF 

Anode to cathode other unit Cak e max. 0.008 pF 

Grid to cathode other unit Cgk~ max. 0.003 pF 

Cathode to anode other unit Cka ~ max. 0.008 pF 

Cathode to grid other unit Ckg~ max. 0.003 pF 

TYPICAL CHARACTERISTICS 
Anode voltage Va 250 V 

Grid voltage Vg —2.7 V 

Anode current Ia 10 mA 

Transconductance S 6.1 mA/V 

Amplification factor µ 55 — 

REMARH 

Microphony 

This tube can be used without special precautions against microphony in A.F. 
applications in which the input voltage Vi >_ 5 mV for an output of 50 mW (or 
50 mV for an output of 5 W) provided the peak acceleration of the tube is not 

greater than indicated in the section "Microphony" of the "General Operational 

Recommendations" . 
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ECC85 

OPERATING CHARACTERISTICS 

As R . F. amplifier 

Supply voltage Vb 250 V 

Anode resistor Ra 1.8 kSt 

Anode voltage Va 230 V 

Cathode resistor Rk 200 S2 

Grid voltage Vg -2.2 V 

Anode current Ia 10.8 mA 

Transconductance S 6.8 mA/V 

Internal resistance R i 8.3 kSt 

Grid input resistance (f = 100 MHz) rg 4.7 kSt 

Equivalent noise resistance Req 580 S2 

As self -oscillating mixer 

Supply voltage Vb 250 V 

Anode resistor Ra 12 kS2 

Grid resistor Rg 1 MS2 

Oscillator voltage Vosc 3.0 VRMS 

Anode current Ia 6 mA 

Conversion conductance Sc 3 mA/V 

Internal resistance R i 18 kSt 

Grid input resistance (f = 100 MHz) rg 15 kS2 

LIMITING VALUES (Design centre rating system) (Each unit unless otherwise 
stated) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.5 W 

Anode dissipation, total for both units Wa+Way max. 4.5 W 

Cathode current Ik max. IS mA 

Grid voltage -Vg max. 100 V 

Grid resistor Rg max. 1 MS2 

Cathode to heater voltage Vkp max. 90 V 
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ECC88 

R.F. DOUBLE TRIODE 

Double Criode intended for use as cascode amplifier in tuners for television 
receivers. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 365 mA 

For further data and curves please refer to PCC88 
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ECC 189 

R.F. DOUBLE TRIODE 

Double triode with variable transconductance intended for use as V.H.F. cas-
code amplifier in television receivers. 

HEATING: Indirect by A.C. or D.C.;~arallel supply 

Heater voltage Vf 6.3 V 

Heater current If 365 mA 

LIMITING VALUES (Design centre rating system) 

Cathode to heater voltage V~ max. 50 V 

Vk'f(kpos) max. 150 V 1) 

For further data and curves of this type 

please refer to type PCC189 

1) D.C. component max. 130 V. 
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ECF80 

TRIODE-PENTODE 

Triode-pentode with separate cathodes intended for use as frequency changer 
in television receivers. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 430 mA 

LIMITING VALUES (Design centre rating system) 

Triode section 

Cathode to heater voltage Vkf max. 100 V 

Pentode section 

Cathode to heater voltage Vkf max. 100 V 

For further data and curves 
please refer to PCF80 
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ECF86 

TRIODE-PENTODE 

Triode-pentode intended for use as frequency changer in V.H.F. television 
tuners. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 390 mA 

LIMITING VALUES (Design centre rating system) 

Triode section 

Cathode to heater voltage Vkf max. 100 V 

Pentode section 

Cathode to heater voltage V~ max. 100 V 

For further data and curves 

please refer to PCF86 
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ECF200 

TRIODE-PENTODE 

Triode-pentode intended for use in television receivers; triode section as limit-
er, noise detector, A.G.C. amplifier, sync. separator and pulse-amplifier; 
pentode section as sound I.F. amplifier and video I.F. amplifier. 

HEATING: Indirect by A. C. or D.C. ;parallel supply 

Heater voltage 

Heater current 

For further data and curves 
please refer to type PCF200 

Vf 6.3 V 

I f 410 mA 
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ECF201 

TRIODE-PENTODE 

Triode-pentode intended for use in T.V. receivers; triode section as line -
blocking oscillator, part of a multivibrator, sync separator, pulse amplifier 
or A.G.C. delay diode; pentode section with remote cut-off as video I.F. am-
plifier. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 410 mA 

For further data and curves of this type 
please refer to type PCF201 
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ECF801 

TRIODE-PENTODE 

High transconductance triode and R.F. pentode intended for use as frequency 

changer in V.H.F. T.V. tuners. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

For further data and curves of this type 

please refer to type PCF801 

Vf 6.3 V 

If 0.41 A 
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ECF802 

TRIODE-PENTODE 

Triode-pentode; triode section intended for use as reactance tube, pentode sec-
tion intended for use as sine wave oscillator or pulse shaper in television re-
ceivers. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 430 mA 

LIMITING VALUES 

Pentode section 

Cathode to heater voltage Vkf max. 100 V 

Triode section 

Cathode to heater voltage Vkf max. 100 V 

For further data and curves 
please refer to type PCF802 
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MAINTENANCE TYPE ECH42 

TRIODE-HEXODE 

Triode_hexode intended for use as frequency changer and phase inverter. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 10 mA 

Transconductance S 2.8 mA/ V 

Hexode section 

Anode current Ia 3 mA 

Conversion conductance Sc 0.75 mA/V 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

Vf 6.3 V 

If 230 mA 

Dimensions in mm 
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ECH42 

CAPACTI'ANCES 

Triode section 

Anode to all except grid and grid No. 3 

Grid and grid No. 3 to all except anode 

Grid and grid No. 3 to anode 

Hexode section 

Anode to all 

Grid No.l to all 

Anode to grid No. l 

Grid No. l to heater 

Between triode and hexode sections 

CaT~Tg3) 
2.4 pF 

CgTg3/ ~a,r) 5.9 pF 

CgTg3/aT 
1.3 pF 

Ca 9.4 pF 

Cgl 4.0 pF 

Cagl max. 0.1 pF 

Cgl f max. 0. 15 pF 

Grid triode and grid No.3 to 
grid No.l hexode Cg,l

,g3/g1H 
max.0.35 pF 

Grid triode and grid No.3 to 
anode hexode 

CgTg3/aH 
max. 0.2 pF 

Anode triode to grid No.l hexode Ca,rg1H max.0.06 pF 

Anode triode to anode hexode Ca,1,aH max. 0. 5 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 10 mA 

Transconductance S 2.8 mA/V 

Amplification factor µ 22 -

OPERATING CHARACTERISTICS 

Triode as oscillator 

Supply voltage Vb 250 250 V 

Anode resistor 1~ 33 33 kS2 

Grid and grid No.3 resistor Vg,l ,~-g3 47 22 kit 

Grid and grid No.3 current Ig ~ g3 200 350 µA 
T 

Anode current Ia 4.8 5. 1 mA 

Oscillator voltage Vosc 8.0 8.0 VAS 

Effective transconductance Seff 0.55 0.6 mA/V 
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ECH42 

OPERATING CHARACTERISTICS (continued) 

Hexode as frequency changer; circuit fig. l 

Supply voltage Vb 250 V 

Anode resistor Ra 0 S2 

Resistor 1 Rl  27 kSt 

Resistor 2 R2 27 kS2 

Cathode resistor Rk 180 S2 

Grid triode and grid No. 3 resistor Rg,I,+g3 22 kS2 

Grid triode and grid No.3 current Ig,r1.g3 350 1) µA 

~~---~ 
Grid No. l voltage Vgl -2 -29 V 

Grid No.2 and 4 voltage Vg2~ 85 124 V 

Anode current Ia 3.0 - mA 

Grid No.2 and 4 current Ig2~ 3.0 - mA 

Conversion conductance Sc 750 7.5 µA/V 

Internal resistance Ri min.l min.5 MS2 

Equivalent noise resistance Req 100 - kS2 

LIl~IITING VALUES (Design centre rating system) 

Triode section 

Anode voltage 

Anode dissipation 

Cathode current 

Grid resistor 

Cathode to heater voltage 

Vao 

Va

Wa 

Ik 

Rg 

V~ 

1) If Rgtig3 is 47 kS2, IgT~.g3 should be adjusted to 200 µA. 

max. 550 V 

max. 175 V 

max. 0.8 W 

max. 6 mA 

max. 3 MSt 

max. 100 V 
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ECH42 

LIMITING VALUES (continued) 

Hexode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 1.5 W 

Cathode current Ik max. 10 mA 

Grid No.2 and 4 voltage V~.2~b max. 550 V 

Grid No.2 and 4 voltage (anode current 3 mA) Vg2~ max. 125 V 

Grid No.2 and 4 voltage (anode current max. 1 mA) Vg2~ max . 300 V 

Grid No.2 and 4 dissipation Wg2~ max. 0.3 W 

Grid No. 1 resistor Rgl max. 3 MS2 

Grid No.3 resistor Rg max. 3 MS2 
3 

Cathode to heater voltage V~ max. 100 V 

+ Vb 

0 
o 
q 

RaT 

t 
F-
rn

50pF 

 ~~ 

0.05µF 

o. 

T 150 pF 

T 
Cv 

CP T, 

7Z0849I 

fig. l 
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ECH81 

TRIODE-HEPTODE 

Triode-heptode. Heptode section intended for use as mixer, R.F. -or I.F.am-

plifier. Triode section intented for use as oscillator in A.M./F. M. receivers. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 13.5 mA 

Transconductance S 3.7 mA/V 

Amplification factor µ 22 - 

Heptode section 

Anode current Ia 11 mA 

Transconductance S 4. 5 mA/ V 

Amplification factor 
µg2g1 

25 - 

HEATING: Indirect by A.C. or D.C. ; series or parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

g3 

aH 

g2 g4 

g1 

k,g5,s 

f ~zo4ass 

Vf 6.3 V 

If 300 mA 

Dimensions in mm 

zznon 
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ECH81 

CAPACITANCES 

Triode section 

Grid to all except anode Cg~a~ 2.6 pF 

Anode to all except grid Ca(g) 2.1 pF 

Anode to grid Cag 1.0 pF 

Grid to heater Cgp max. 0.02 pF 

Heptode section 

Grid No.l to all except anode Cgl ~a~ 4.8 pF 

Anode to all except grid No.l 
Ca~gl) 7.9 pF 

Anode to grid No.l Cagl max.0.006 pF 

Grid No.l to heater Cglg max. 0.17 pF 

Grid No.3 to all Cg3 6 pF 

Grid No.l to grid No.3 
Cglg3 

max. 0.3 pF 

Grid No.3 to heater Cg3p max. 0.06 pF 

Between heptode and triode sections 

Anode heptode to anode triode CaHal, 0.20 pF 

Anode heptode to grid triode 
CaHgT 

max. 0.09 pF 

Grid No.l heptode to anode triode Cg1HaT max. 0.06 pF 

Grid No.l heptode to grid triode Cg1Hg'T max. 0.17 pF 

Grid No.l heptode to grid triode 
+ grid No.3 Cg1H/g'1'g3 max. 0.45 pF 

Anode heptode to grid triode 
+ grid No.3 CaH~gTg3 max. 0.35 pF 
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EC H 81 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 13.5 mA 

Transconductance S 3.7 mA/V 

Amplification factor µ 22 

Heptode section 

Anode voltage Va 160 V 

Grid No.3 voltage Vg3 0 V 

Grids No.2 and 4 voltage Vg2~ 100 V 

Grid No.l current Igl 0.5 µA 

Grid No.l voltage Vgl —0.5 V 

Anode current Ia 11 mA 

Grids No.2 and 4 current Ig2~ 7 mA 

Transconductance S 4.5 mA/V 

Amplification factor 
µg2g1 

25 - 
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ECH81 

OPERATING CHARACTERISTICS 

Heptode section as mixer 1) 

Supply voltage Vb 250 V 

Anode resistor R a 8.2 kS2 

Grids No.2 and 4 resistor Rg2+4 22 kS2 

Grid triode +grid No.3 
resistor 

Grid triode +grid No.3 current 

Grid No.l current 

Grid No.l voltage 

Anode voltage 

Grids No.2 and 4 voltage 

Anode current 

Grids No.2 and 4 current 

Conversion conductance 

Internal resistance 

Equivalent noise resistance 

RgT+g3 47 kS2 

Ig,~g3 200 µA 

Igl 0.5 - µA 2) 

Vgl - -28 V 

Va 225 240 V 

Vg2+4 78 235 V 

Ia 3.3 - mA 

Ig2+4 7.8 - mA 

Sc 1100 11 µA/V 

Ri 0.8 min. 3 MSl 

R eq 30 - kSl 

1) Triode operating with Vb = 250 V, Ra = 33 kS2, Vosc = 8 VAS . 

2) Grid current bias obtained with Rg1 = 1 MS2 and with zero volts a.g. c. volt-
age; resulting grid one voltage; -tT.5 V. 
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ECH 81 

OPERATING CHARACTERISTICS (continued) 

Heptode section as R . F . or I . F . amplifier 

Supply voltage Vb 250 V 

Anode resistor R a 8.2 kS2 

Grid No.3 voltage Vg3 0 V 

Grids No.2 and 4 resistor Rg2~ 22 kSt 

Grid No.l current Igl 0.5 - µA 

Grid No.l voltage Vgl - -35 V 1) 

Anode voltage Va 160 248 V 

Grids No.2 and 4 voltage Vg2~ 96 245 V 

Anode current Ia 11 - mA 

Grids No.2 and 4 current Ig2~ 7 - mA 

Transconductance S 4500 45 µA/V 

Internal resistance R i 0.24 min. 10 MS2 

Amplification factor µg281 25 -

Equivalent noise resistance R eq 4.5 - kSl 

Triode section as oscillator 

Supply voltage 

Anode resistor 

Vb 

Ra

250 

33 

V 

kSl 

Grid triode +grid No.3 
resistor RgT+g3 47 kSl 

Grid triode +grid No.3 current I
gT+g3 

200 µA 

Anode current Ia 4.5 mA 

Effective transconductance Seff 0.65 mA/V 

1) Grid current bias obtained with Rgl = 1 MS2 and with zero volts a.g.c. 

voltage; resulting grid No. 1 voltage: -U.5 V. 
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ECH 81 

LIMITING VALUES (Design centre rating system) 

Heptode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.0 W 

Grids No.2 and 4 voltage Vg2~ max. 550 V 
0 

Vg2~ max. 125 V 

Grids No.2 and 4 voltage (Ia max. 1 mA) Vg2~ max. 300 V 

Grids No.2 and 4 dissipation Wg2~ max. 0.8 W 

Cathode current Ig, 

Grid No.l resistor Rgl

Grid No.3 resistor Rg3

Grid No.3 resistor 
grid No.3 directly connected to 
grid triode Rg3

Cathode to heater voltage Vkf 

Triode section 

max. 18 

max. 3 

max. 20 

max. 3 

mA 

MSl 

kSt 

MSt 

max. 100 V 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 0.8 W 

Cathode current Ik max. 6.5 mA 

Grid resistor Rg max. 3 MSZ 

Cathode to heater voltage Vkf max. 100 V 
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ECH81 
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ECH81 
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ECH81 
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ECH81 
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MAINTENANCE TYPE ECH83 

TRIODE-HEPTODE 

Triode-heptode intended for use as mixer in car radio sets and as sync sepa-

rator in TV receivers. 

QUICK REFERENCE DATA 

Triode 

Anode voltage Va 25 12.6 6.3 V 

Anode current Ia 2 0.75 0.3 mA 

Transconductance S 2.2 1.4 0.8 mA/V 

Amplification factor µ 20 18.3 14.6 -

Heptode as mixer 

Anode voltage Va 25 12.6 6.3 V 

Grids No.2 and 4 voltage Vg2+4 25 12.6 6.3 V 

Conversion conductance Sc 450 220 90 µA/ V 

Heptode as R . F . or I. F . amplifier 

Anode voltage Va 25 12.6 6.3 V 

Grids No.2 and 4 voltage Vg2+4 
25 12.6 6.3 V 

Transconductance S 1.5 0.75 0.35 mA/V 

HEATING: Indirect by A.0 or D.C.; parallel or series supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

a 

g3 

9T g2,g4 

9~ 

'kg5s 

f 
7208697 

Vf 6.3 V 

If 300 mA 

Dimensions in mm 

72nOT 
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ECH83 

CAPACITANCES 

Triode section 

Anode to all except grid Ca(g) 2.1 pF 

Grid to all except anode Cg~a) 2.6 pF 

Anode to grid Cag 1.0 pF 

Heptode section 

Anode to all Ca 7.9 pF 

Grid No. i to all Cgl 4.8 pF 

Anode to grid No.l Cagl max. 0.012 pF 

Grid No.3 to all Cg3 6.0 pF 

Grid No.l to grid No.3 
Cglg3 

max. 0.3 pF 

Between heptode and triode sections 

Anode heptode to anode triode CaHaT 0.20 pF 

Anode heptode to grid triode CaHgT max. 0.09 pF 

Grid No.l heptode to anode triode Cg1HaT max. 0.06 pF 

Grid No.l heptode to grid triode CgiHgT max. 0.17 pF 

Grid No.l heptode to grid triode 
and grid No.3 Cg1H/gTg3 max. 0.45 pF 

Anode heptode to grid triode 
and grid No.3 CaH/gTg3 max. 0.35 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 25 12.6 6.3 V 

Grid voltage Vg 1) 1) 1) _ 

Anode current Ia 2 0.75 0.3 mA 

Transconductance S 2.2 1.4 0.8 mA/V 

Amplification factor µ 20 18.3 14.6 - 

1) Obtained by grid current biasing: Rg = 47 kS2. 
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ECH83 

OPERATING CHARACTERISTICS 

Heptode as mixer, circuit fig.l. 

Anode voltage Va 25 12.6 6.3 V 

Grids No.2 and 4 voltage Vg2+4 25 12.6 6.3 V 

Grid No.l voltage Vgl 
1) 1) 1) 

Oscillator voltage Vosc 3.5 1.7 1.1 VRMS 

Grid No.3 resistor R 
g3 

47 47 47 kSl 

Grid No.3 current 
Ig3 

40 18 7 µA 

Anode current Ia 550 170 50 µA 

Grids No.2 and 4 current 
I g2+4 

1000 300 80 µA 

Conversion conductance Sc 450 220 90 µA/V 

Internal resistance R i 0.5 1.5 1.3 MS2 

signal 

100pF 

fig. 1 
Heptode as R . F . or I . F . amplifier 

~zossee 

Anode voltage Va 25 12.6 6.3 V 

Grids No.2, No.3 and No.4 voltage 
Vg2+3+4 

25 12.6 6.3 V 

Grid No.l voltage Vgl 1) 1) 1) 

Anode current Ia 1.25 0.4 0.11 mA 

Grids No.2, No.3 and 4 current Ig2+3+4 0.85 0.25 0.08 mA 

Transconductance S 1.5 0.75 0.35 mA/V 

Internal resistance Ri 0.2 0.85 0.6 MS2 

Equivalent noise resistance R eq 5 6.5 8.5 kS2 

1) Obtained by grid current biasing: Rgl = 1 MS2. 
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ECH 83 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 0.8 W 

Cathode current Ik max. 6.5 mA 

Grid resistor Rg max. 3 MS2 

Cathode to heater voltage Vgg max. 150 V 

D.C. component max. 100 V 

Heptode section 

Anode voltage Vao max. 550 V 

Va max . 50 V 

Grids No.2 and 4 voltage Vg2+4 
max. 50 V 

Cathode current Ik max. 5 mA 

Grid No.l resistor Rgl max. 3 MSl 

Grid No.3 resistor Rg3 max. 50 kS2 

Cathode to heater voltage V~ max. 150 V 

D.C. component max. 100 V 
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ECH84 

TRIODE-HEPTODE 

Triode-heptode intended for use as pulse separator, noise inverter and sync. 

amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode voltage V a 50 V 

Anode current Ia 3 mA 

Transconductance S 3.7 mA/V 

Amplification factor µ ~ 

Heptode section 

Anode voltage Va 135 V 

Grids No.2 and 4 voltage Vg2~ 14 V 

Anode current Ia 1.7 mA 

Grids No.2 and 4 current Ig2~ 0.9 mA 

Transconductance S 2,2 mA/V 

HEATING: Indirect by A.C. or D.C. ; series or parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Vf 6.3 V 

If 300 mA 

Dimensions in mm 

nnoa 
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ECH84 

CAPACITANCES 

Triode section 

Grid to all except anode Cg~a) 3.0 pF 

Anode to grid Cag 1.1 pF 

Heptode section 

Anode to grid No.l Cagl max. 0.009 pF 

Between triode and heptode sections 

Grid triode to grid No.l heptode 
Cg,I,g1H 

max. 0.10 pF 

Anode triode to grid No.l heptode Ca,1,g1H max. 0.08 pF 

Anode triode to grid No.3 heptode Ca max. 0.13 pF 
Tg3H 

Grid triode to anode heptode 
CgTaH 

max. 0.09 pF 

Anode triode to anode heptode 
CaTaH 

max. 0.25 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 50 V 

Grid voltage Vg 0. V 

Anode current Ia 3 mA 

Transconductance S 3.7 mA/V 

Amplification factor µ 50 - 

Anode voltage Va 200 V 

Grid voltage Vg -11 V 

Anode current Ia max. 0.1 mA 
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ECH84 

TYPICAL CHARACTERISTICS (continued) 

Heptode section 

Anode voltage Va 135 V 

Grid No.3 voltage Vg3 0 V 

Grids No.2 and 4 voltage Vg2~ 14 V 

Grid No. 1 voltage Vgl 0 V 

Anode current Ia 1.7 mA 

Grids No.2 and 4 current Ig2~ 0.9 mA 

Transconductance S 2.2 mA/V 

Grid No.3 voltage Vg3 -2 V 

Grid No. 1 voltage Vgl 0 V 

Anode current Ia 20 µA 

Grid No.l voltage Vgl -1.9 V 

Grid No.3 voltage Vg3 0 V 

Anode current Ia 20 µA 

LIMITING VALUES (Design centre rating system) 

Heptode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1:7 W 

Grids No.2 +4 voltage Vg2~ max. 550 V 
0 

Vg2+4 
max. 250 V 
min. 10 V 1) 

Grids No.2 +4 dissipation Wg2~ max. 0.8 W 

Grid No.3 voltage, negative peak -Vg3p max. 150 V 

Grid No.3 resistor RS3 max. 3 MS2 

Grid No.l voltage, negative peak -Vglp max. 150 V 

Grid No.l resistor Rgl max. 3 MS2 

Cathode current Ik max. 12.5 mA 

Cathode to heater voltage V~ max. 100 V 

1) This value applies to an average tube operated under the worst probable con-
ditions. 
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ECH84 

LIMITING VALUES (continued) 

Triode section 

Anode voltage Va 
0 

max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.3 W 

Grid voltage, negative peak -Vg max. 200 V 
P 

Grid resistor max. 3 MS2 

Cathode current Ik max. 10 mA 

Cathode to heater voltage V kf max. 100 V 

~zossor 

V =135V 
92+4=~4V 

Vgg =0V 

 to 

2+4 

Vy (V) 3 —2 —1 0 

2.5 

I 
(mA) 

2 

1.5 

1 

0.5 

0 
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ECH2O0 

TRIODE-HEPTODE 

Triode-heptode; triode section intended for use as pulse amplifier and heptode 
section for use as noise gated sync. separator. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage V f 6.3 V 

Heater current If 435 mA 

LIMITING VALUES (Design centre rating system) 

Triode section 

Cathode to heater voltage Vkf max. 100 V 

Heptode section 

Cathode to heater voltage Vkf max. 100 V 

For further data and curves of this type 
please refer to type PCH200 
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MAINTENANCE TYPE ECL80 

TRIODE-OUTPUT PENTODE 

The triode section is intended for use as A.F. pre-amplifier and oscillator. 
The pentode section is intended for use as synchronizing pulse separator, 

frame output tube and A.F. power amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 8 mA 

Transconductance S 1.9 mA/V 

Amplification factor µ 20 -

Pentode section 

Anode peak voltage Vap max. 1.2 kV 

Anode current Ia 17.5 mA 

Transconductance S 3.3 mA/V 

Amplification factor µg281 
14 

Output power Wo 1.75 W 

HEATING: Indirect by A.C. or D.C.; parallel or series supply 

Heater voltage Vf 6.3 V 

If 300 mA Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

~~Ir
rmax 22.2 

IY 

_ n 
D (p 
x x 
O ~ 
E E 

vzoau.+ 
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ECL80 

CAPACITANCES 

Triode section 

Anode to all except grid C a(g) 0.8 pF 

Grid to all except anode Cg~a) 2.1 pF 

Anode to grid 
C ag 0.9 pF 

Grid to heater Cgf max. 0.05 pF 

Cathode to heater Ckf 3.7 pF 

Pentode section 

Anode to all except grid No.l 
Ca~gl) 4.8 pF 

Grid No.l to all except anode 
Cgl~a) 4.3 pF 

Anode to grid No.l 
Cagl 

max. 0.2 pF 

Grid No.l to heater Cglf max. 0.25 pF 

Cathode to heater Ckf 3.7 pF 

Between triode and pentode sections 

Anode triode to grid No.l pentode CaTglp max. 0.2 pF 

Grid triode to anode pentode CgTaP max. 0.12 pF 

Grid triode to grid No. l pentode CgTglp max. 0.2 pF 

Anode triode to anode pentode CaTaP max. 1.2 pF 
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ECL80 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 8 mA 

Transconductance S 1.9 mA/V 

Amplification factor µ 20 - 

OPERATING CHARACTERISTICS 

Triode section 

A.F. amplifier 

Vb 
(V) 

Vg
(V) 

Ra

(kS2) (k~)11) 
a 

(mA) 

Vo 2) 

(VRMS) 
g 

dtot 2) 
(°~o) 

170 -3.5 47 150 1.8 22 9.5 8.7 

170 -3.5 100 330 1.0 24 10 7.6 

170 -3.5 220 680 0.5 24 11 6.5 

200 -4.2 47 150 2.2 27 9.5 9.0 

200 -4.2 100 330 1.2 29 10 8.0 

200 -4.2 220 680 0.6 30 11 6.5 

2J0 -5.J 47 150 2.8 36 9.5 9.2 

250 -5.5 100 330 1.5 39 10 8.3 
250 -5.5 220 680 0.75 40 11 7.0 

The triode section can be used without special precautions against microphonic 

effect in circuits in which the input voltage Vi > 50 mV for an output of 50 mW 

of the output tube. 

1) Grid leak resistor of the output tube. 

2) Output voltage and distortion at start of +Ig; at lower output voltages the dis -

tortion is reduced proportionally. 
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ECL80 

OPERATING CHARACTERISTICS (continued) 

Pentode section 

A.F. power amplifier, class A 

Supply voltage Vba = Vbg2 170 200 250 V 

Anode voltage Va 170 200 250 V 

Grid No.3 voltage Vg3 0 0 0 V 

Grid No.2 voltage Vg2 170 200 - V 

Grid No.2 series resistor Rg2 0 0 4.7 k12 

Grid No.l voltage Vgl -6.7 -8 -12.2 V 

Anode current Ia 15 17.5 14 mA 

Grid No.2 current Ig2 2.8 3.3 2.6 mA 

Transconductance S 3.2 3.3 2.6 mA/V 

Amplification factor 
µg2g1 

14 14 14 

Internal resistance Ri 0.15 0.15 0.2 MSl 

Load resistance 
at ditot = 10 ~: 

Ram 11 11 17.5 kSl 

Grid No.l driving voltage Vi 3.7 4.1 5.3 VRMS 

Output power 

atri =50~: 

Wo 1.0 1.4 1.~5 W 

Grid No.l driving voltage Vi 4.4 5.1 5.9 VRMS 

Output power Wo 1.27 1.75 1.75 W 

Grid No.l driving voltage 
for Wo = 50 mW Vi 0.7 0.7 0.75 VRMS 
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ECL80 

OPERATING CHARACTERISTICS (continued) 

Synchronizing pulse separator 

Anode voltage Va 20 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 12 V 
,-~--, 

Grid No.l voltage Vgl 0 -1.45 V 

Anode current Ia 2 0.1 mA 

Frame output application 

To allow for tube spread and deterioration during life, the circuit should be 
designed around an anode peak current not exceeding 

26mAatVa =50 V, Vg2 =170V 
31mAatVa =60 V, Vg =200V 
42mAatVa =70 V, Vg2=250V 

The anode peak current of a nominal new tube is: 

38 mA at Va = 50 V, Vg2 = 170 V, Vgl = -1 V 
47 mA at Va = 60 V, Vg = 200 V, Vg = -1 V 
62 mA at Va = 70 V, Vg2 = 250 V, Vgi = -1 V 
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ECL80 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao may:. 550 V 

Va may:. 200 V 

Anode dissipation Wa max. 1 W 

Cathode current 

average Ik max. 8 mA 

peak Ikp max. 200 mA 1) 

Gx`id resistor 

for fixed bias Rg max. 1 MS2 

for automatic bias Rg max. 3 MSl 

Cathode to heater voltage Vkf ma;c. 150 V 

Pentode section 

Anode voltage 

Anode peak voltage 

positive 

negative 

Grid No.2 voltage 

Anode dissipation 

Grid No.2 dissipation 

Cathode current 

average 

peak 

Grid No.l resistor 

for fixed bias 

for automatic bias 

Cathode to heater voltage 

Vao 

Va

ma:e. 550 V 

ma:e. 400 V 

Vap ma;e. 1200 V 1) 

-Vap ma;e. 500 V 

VS2 ma:e. 550 V 
0 

Vg2 mare. 250 V 

Wa ma:e. 3.5 W 

Wg2 ma:{. 1.2 W 

Ik

1kP 

Rgl 

Rgl 

Vkf 

ma:e. 25 mA 

ma:e. 350 mA 1) 

malc. 1 MS2 

m a:K . 2 MSl 

ma:K. 150 V 

1) Valid for application in frame output circuits where the max.. pulse duration 

is 10~ of a cycle with a max. of 2 ms. 
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MAINTENANCE TYPE ECL82 

TRIODE-OUTPUT PENTODE 

The triode section is intended for use as frame oscillator and A.F. amplifier. 

The pentode section is intended for use as frame output tube and A.F. power 
amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 3.5 mA 

Transconductance S 2.2 mA/V 

Amplification factor µ 70 - 

Pentode section 

Anode peak voltage 
VaP 

max. 2.5 kV 

Anode current Ia 41 mA 

Transconductance S 7.5 mA/V 

Amplification factor 
µg2g1 

9.5 -

Output power Wo 3.5 W 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current If 780 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: \oval 

QT 

k 

92

op 

gT 

kP,g`3,s 

9~ 

7206849 721107] 

Dimensions in mm 
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ECL82 

CAPACITANCES 

Triode section 

Anode to all except grid Ca~g) 4.3 pF 

Grid to all except anode Cg(a) 2.7 pF 

Anode to grid Cag 4.4 pF 

Grid to heater Cgf max. 0.1 pF 

Pentode section 

Anode to all except grid No.l Ca~gl ) 8.0 pF 

Grid No.l to all except anode Cgl~a) 9.3 pF 

Anode to grid No.l Cagl maa. 0.3 pF 

Grid No.l to heater Cglf ma:~. 0.3 pF 

Between triode and pentode sections 

Anode triode to grid No.l pentode CaTgl p ma:{. 0.02 pF 

Grid triode to anode pentode CgTap maa. 0.02 pF 

Grid triode to grid No.l pentode Cg'r'gl P ma:~c.0.02~ pF 

Anode triode to anode pentode CaTaP ma:~. 0.2~ pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 3.~ mA 

Transconductance S 2.2 mA/V 

Amplification factor µ 70 - 

Pentode section 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 170 V 

Grid No.l voltage Vgl -11.~ V 

Anode current Ia 41 mA 

Grid No.2 current Ig2 9 mA 

Transconductance S 7. ~ mA/ V 

Amplification factor µg~gl 9.~ -

Internal resistance Ri 16 kS2 
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ECL82 

OPERATING CHARACTERISTICS 

Triode section as A.F. amplifier 

A. Signal source resistance 

Grid resistor 

Grid resistor of next stage 

Rs 0.22 

Rg 3 

R g 0.68 

MS2 

MS2 

MS2 

Supply voltage 

~~, 

Vb 200 170 V 

Cathode resistor R k 2.2 2.7 kS2 

Anode resistor Ra 220 220 k52 

Anode current Ia 0.52 0.43 mA 

Voltage gain Vo/Vi 1) 52 51 

Max. output voltage Vo max 26 25 VRMS 

Distortion dtot 
2) 1.6 2.3 

B. Signal source resistance Rs 0.22 MS2 

Grid resistor Rg 22 MS2 

Grid resistor of next stage Rg 0.68 MS2 

Supply voltage Vb 200 200 170 170 V 

Cathode resistor Rk 0 0 0 0 S2 

Anode resistor Ra 100 220 100 220 kS2 

Anode current Ia 1.05• 0.61 0.86 0.50 MS2 

Voltage gain Vo/Vi 1) 50 55 49 53 —

Max. output voltage Vomax 24 25 19 20 VRMS 

Distortion dtot 3) 1.5 1.4 1.4 1.4 °~o 

MICROPHONY AND HUM 

The triode section can be used without special precautions against microphony 

and hum in circuits in which an input voltage of minimum 10 mVRMS is re-
quired for an output of 50 mW of the output stage. Zg(50 Hz) = 0.25 MS2. 

1) Measured at small input voltage. 
2) At lower output voltages the distortion is proportionnally lower. 
3) At lower output voltages down to 5 VRMS the distortion is approximately 

constant. AC values below 5 VR MS the distortion is approximately propor-

tional to Vo. 
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ECL82 

OPERATING CHARACTERISTICS 

Pentode section 

A.F. power amplifier, class A (measured with Vk constant) 

Supply voltage Vba =Vbg2 200 272 V 

Grid No.2 series resistor 
(non-decoupled) Rg2 470 2200 S2 

Cathode resistor R k 330 650 S2 

Load resistance R am 4.5 8 kS2 

Grid 1Vo.1 driving voltage Vi 0 0.66 6.7 0 0.9 9.5 VRMS 

Anode current Ia 35 37 28 27 mA 

Grid No.2 current Ig2 7.8 13.3 6.5 10.8 mA 

Output power Wo 0 0.05 3.3 0 0.05 3.5 W 

Distortion dtot - - 10 - - 10 

A.F. power amplifier, class AB, two tubes in push-pull 

Anode supply voltage Vba 200 250 V 

Grid No.2 supply voltage Vbg2 200 200 V 

Common cathode resistor Rk 170 220 S2 

Load resistance Raa' ti 4.5 10 kS2 

Grid \o.l driving voltage Vi 0 14.2 0 12.5 VRMS 

Anode current Ia 2x35 2x42.5 2x28 2x31 mA 

Grid \0.2 current Ig2 2x8 2x16.5 2x5.8 2x13 mA 

Output power Wo 0 9.3 0 10.5 W 

Distortion dtot - 6.3 - 4.8 

Frame output application 

The circuit should operate satisfactorily with a peak anode current Iap = 85 mA 
at Va = 50 V, Vg2 = 170 V, Vf = 6.3 V. The minimum available Iap at end of 
life is ; 

70 mA at Va = 50 V, Vg2 = 170 V, Vf = 5.5 V 
80 mA at Va = 50 V, Vg2 = 190 V. Vf = 5.5 V. 
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ECL82 

LIIVIITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode peak voltage Vap max. 600 V 1) 

Anode dissipation Wa max. 1 W 

Cathode current, average Ik max. 15 mA 

peak Ikp max. 100 mA 1) 

Grid resistor 
for fixed bias Rg max. 1 MS2 

for automatic bias R max. 3 MS2 
g 

Grid impedance at 50 Hz Zg max. 0.5 MS2 

Cathode to heater voltage V~ max. 100 V 

Pentode section 

Anode voltage 

Anode peak voltage, positive 

negative 

Anode dissipation 

for frame ouput application 

for A.F. output application 

Grid No.2 voltage 

Grid No.2 dissipation, average 

peak 

Cathode current 

Grid No.l resistor 
for fixed bias 

for automatic bias 

Cathode to heater voltage 

Vao max. 550 V 

Va max. 300 V 

Vap max. 2.5 kV 1) 

-Vap max. 500 V 

Wa 

~'a 

Vg2 0 

Vg2 

Wg2 

Wg2p 
Ik 

max. 5 W 

max. 7 W 

max. 550 V 

max. 300 V 

max. 2 W 

max. 3.2 W 

max . 50 mA 

Rgl max. 1 MS2 

Rgl max. 2 M52 

V~ max. 150 V 

For curves of the ECL82 please refer to PCL82 

1) Max. pulse duration 4°Jo of a cycle with a maximum of 0.8 msec. 
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ECL84 

TRIODE-OUTPUT PENTODE 

Triode-pentode with separate cathodes 

The triode section is intended for use in circuits for keyed AGC, sync separa-
tion, sync amplification and noise suppression. 
The pentode section is intended for use as video output tube. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

LIMITING VALUES (Design centre rating system) 

Triode section 

Cathode to heater voltage 

For further data and curves 
please refer to PCL84 

Vf 6.3 V 

If 720 mA 

V~ max. 200 V 

January 1969 1 





ECL85 

ECL805 

TRIODE-OUTPUT PENTODE 

Triode pentode with separate cathodes. 

Triode intended for use as frame oscillator or pulse amplifier. 
Pentode intended for use as frame output tube. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

Vf 6.3 V 

OPERATING CHARACTERISTICS OF THE PENTODE SECTION 

Hum 

If 875 mA 

The equivalent pentode grid hum voltage without negative feedback and without 
A.C. voltage between heater and cathode is max. 10 mV~S when Zgl (at f = 
50Hz)s0.5MS2andCg1_f=0.2pF. 

LIMITING VALUES (Design centre rating 

Triode section 

system) 

Cathode to heater voltage Vkf max. 100 V 

D.C. component during warming up V~ (k pos) max. 315 V 

Pentode section 

Cathode to heater voltage V~ max. 100 V 

For further data and curves 
please refer to PCL85/PCL805 
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ECL86 

TRIODE-OUTPUT PENTODE 

Triode pentode with separate cathodes. 
The triode section is intended for use as A.F. amplifier. 
The pentode section is intended for use as A.F. power amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 1 .2 mA 

Transconductance S 1.6 mA/V 

Amplification factor µ 100 -

Pentode section 

Anode current Ia 36 mA 

Transconductance S 10 mA/V 

Amplification factor 
µg2g1 

21 

Output power Wo 4.0 W 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage V f 

Heater current If 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

~T 9T 
~ ~ 

g1U~~ II©k

~.. i 
kpg3 s D~l  '• , ©g2 

C 
op 

max 22. 

6.3 V 

660 mA 

Dimensions in mm 
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ECL86 

CAPACITANCES 

Triode section 

Anode to all except grid Ca(g) 2.5 pF 

Grid to all except anode Cg(a) 2.3 pF 

Anode to grid Cag 1.4 pF 

Grid to heater Cgf max. 0.006 pF 

Pentode section 

Grid No.l to all except anode Cgl(a) 10 pF 

Anode to grid No.l Cagl max. 0.4 pF 

Grid No. l to heater Cg1 f max. 0.24 pF 

Between triode and pentode sections 

Anode triode to grid No.1 pentode CaTgl p max. 0.2 pF 

Grid triode to grid No.l pentode CgTgl p max. 0.02 pF 

Anode triode to anode pentode CaTaP max. 0.15 pF 

Grid triode to anode pentode CgTap max. 0.006 pF 1) 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 250 V 

Grid voltage Vg -1.9 V 

Anode current Ia 1.2 mA 

Transconductance S 1.6 mA/V 

Amplification factor µ 100 - 

Pentode section 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Grid No.l voltage Vg1 -7 V 

Anode current Ia 36 mA 

Grid No.2 current Ig2 6 mA 

Transconductance S 10 mA/V 

Amplification factor 
µg281 

21 

Internal resistance R i 48 kS2 

1) The capacitance between triode grid and pentode anode (CgT_ap) can be re-
duced to a value of less than 0.002 pF by using a shielding ring with a diam-
eter of 22.5 mm and a height of 15 mm with respect to the tube base. 
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ECL86 

OPERATING CHARACTERISTICS 

Triode section 

as A.F. amplifier 

Supply voltage Vb 200 250 250 300 V 

Cathode resistor Rk 2.6 1.75 1.75 1.2 kS2 

Anode resistor Ra 220 220 220 220 kSZ 

Grid resistor of following stage Rg= 0.68 0.68 10 10 MS2 

Anode current Ia 0.42 0.6 0.6 0.8 mA 

Output voltage Vo 3.2 3.2 5 9 VRMS 

Voltage gain Vo/Vi 66 70 75 80 -

Distortion dtot 0.6 0.4 0.4 0.4 ~~ 

A.F. amplifier with grid current biasing 

Supply voltage Vb 200 250 250 300 V 

Cathode resistor Rk 0 0 0 0 S2 

Anode resistor Ra 220 220 220 220 kS2 

Grid resistor Rg 10 10 10 10 MS2 

Grid resistor of following stage Rg= 0.68 0.68 10 10 MSl 

Signal source resistance Rs 47 47 47 47 kS2 

Anode current Ia 0.42 0.6 0.6 0.8 mA 

Output voltage Vo 3.2 3.2 5 9 VRMS 

Voltage gain Vo/Vi 66 70 75 80 

Distortion dtot 0.6 0.4 0.4 0.4 

MICROPHONY 

The triode section can be used without special precautions against microphonic 
effect in circuits in which an output of 50 mW is obtained at an input voltage of 
not less than 4 mVRMS• 

HUM 
The hum level will be better than 60 dB under the following conditions: 
Input voltage minimum 10 mVRMS for 50 mW output. 
Grid circuit impedance max. 0.5 MS2 at 50 Hz. 
Cathode decoupling capacitor minimum 100 µF. 
Pin 4 connected to earth. 
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ECL~6 

OPERATING CHARACTERISTICS (continued) 

Pentode section 

Class A (Measured with Vk constant) 

Anode voltage Va 250 250 V 

Grid No.2 voltage Vg2 250 250 V 

Cathode resistor R k 170 270 Sl 

Load resistance Ra ti
7 10 kSl 

Grid No.l driving 
voltage Vi 0 0.3 3.2 0 0.28 2.7 VRMS 

Anode current Ia 36 - 37 26 - 27 mA 

Grid No.2 current Ig2 6 - 10.2 4.4 - 8.0 mA 

Output power Wo 0 0.05 4.0 0 0.05 2.8 W 

Distortion dtot - 0.95 10 - 1.1 10 

Class AB, two tubes in push-pull 

Supply voltage Vb 250 300 V 

Common cathode 
resistor R k 90 130 S2 

Load resistance Raa ti 8.2 9.1 kS2 

Grid No.l driving 
voltage Vi 0 0.24 5.5 0 0.26 8.4 VRMS 

Anode current Ia 2x32.5 - 2x35.5 2x31 - 2x36.5 mA 

Grid No.2 current Ig2 2x5.6 - 2x8.9 2x5.5 - 2x11 mA 

Output power Wo 0 0.05 10 0 0.05 13.6 W 

Distortion dtot - <0.4 5.0 - <0.4 4.0 
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ECL86 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. ~~0 V 

Va max. 300 V 

Anode dissipation Wa max. 0.~ W 

Cathode current Ik max. 4 mA 

Grid resistor Rg max. 1 MSl 1 ) 

Cathode to heater voltage Vkf max. 100 V 

Pentode section 

Anode voltage Vao max. ~~0 V 

Va max. 300 V 

Grid No.2 voltage Vg2 max. ~~0 V 
0 

Vg2 max. 300 V 

Anode dissipation Wa max. 9 W 

Grid No.2 dissipation 

average Wg2 max. 1.8 W 

peak Wg2 max. 3.2~ W 
P 

Cathode current I k max. ~~ mA 

Grid No.l resistor Rgl max. 0.~ MS2 1) 

Cathode to heater voltage Vkf max. 100 V 

1) This value applies to operation with fixed bias. It may be multiplied by the 
D.C. inverse feedback factor resulting from e.g. cathode, screen grid or 
anode resistors, to a maximum of 10 MS2. 
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ECL86 
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ED500 

SHUNT STABILIZER TRIODE 

Shunt stabilizer triode intended for use as in colour TV receivers. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

For further data and curve of this type 
please refer to type PD500 

Vf 6.3 V 

If 350 mA 
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MAINTENANCE TYPE EF40 

A.F. PENTODE 

Pentode intended for use as A.F, amplifier. 

QUICK REFERENCE DATA 

Anode current 

Transconductance 

Amplification factor 

Internal resistance 

µg2g1 

R i

Ia 3.0 mA 

S 1,85 mA/V 

38 

2 . ~ MS2 

HEATING: Indirect by A.C, or D.C.; parallel supply 

Healer voltage 

Heater current If 200 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

CAPACITANCES 

Dimensions in mm 

Grid No.l to all except anode Cgl~a) 4.5 pF 

Anode to all except grid No.l Ca~gl ) 5.2 pF 

Anode to grid No.l Cagl 
max. 0.04 pF 

Grid No.l to heater Cglf max. 0.002 pF 

December 1959 



EF40 

TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.3 voltage VS3 0 V 

Grid No.2 voltage Vg2 140 V 

Grid No.l voltage Vgl -2 V 

Anode current Ia 3.0 mA 

Grid No.2 current Ig2 0.55 mA 

Transconduc[ance S 1.85 mA/V 

Amplification factor µg281 
38 -

Internal resistance Ri 2.5 MS2 

Equivalent noise resistance (A.F,) Req(A.F.) 40 kSl 

OPERATING CHARACTERISTICS 

As A.F. amplifier 

Supply voltage Vb 250 250 250 100 V 

Anode resistor Ra 0.1 0.22 0.22 0.22 MS2 

Grid No.2 resistor Rg2 0.39 1.0 1.2 1.2 MS2 

Grid No.l resistor Rgl 1 1 10 10 MS2 

Grid resistor next stage Rg~ 0.33 0,68 0.68 0.68 MS2 

Cathode resistor Rk 1000 2200 0 0 S2 

Cathode current Ik 2.05 0.95 1.07 0.36 mA 

Voltage gain Vo/Vi 112 180 200 130 - 

(Vo= 4 VRMS) 0.3 0.5 <1 1.2 ~o 
Total distortion dtot (Vo= 8 VR~) 0.6 1.0 <1 1.8 °Jo 

(Vo=12 VR~) 0.8 1.4 <1 3.0 °~o 

QA1NF 
QO1NF 

7IOGZ0] 

This tube can be used without special precautions against microphonic effect in 
amplifiers in which the input voltage Vi ? 5 mV for maximum output of the 
output tube and in receivers in which Vi ? 0.5 mV for an output of 50 mW. 

MAINTENANCE TYPE December 1969 



EF40 

LIMITING VALUES (Design centre rating system) 

Anode voltage Va max. 550 V 
0 

Va max. 300 V 

Anode dissipation Wa max. 1 W 

Grid No.2 voltage Vg2o 

Vg2 

max. 550 

max. 200 

V 

V 

Grid No.2 dissipation W 
g2 

max. 0.2 W 

Cathode current Ik max, 6 mA 

Grid No.l resistor Rgl (Wa <0.2 W) max. 10 MS2 

Rgl (Wa > 0.2 W) max. 3 MS2 

January 1969 3 





MAINTENANCE TYPE EF41 

R.F. PENTODE 

Pentode with variable transconductance intended for use as R.F, and I.F. am-

plifier . 

QUICK REFERENCE DATA 

Anode current Ia 6.0 mA 

Transconductance S 2.2 mA/V 

Amplification factor 
µg2g1 

18 

Internal resistance Ri 1.1 MS2 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current If 200 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

CAPACITANCES 

Anode to all except grid No.l 

Grid No.l to all except anode 

Anode to grid No.l 

Grid No.l to heater 

Ca~gl ) 

Cgl~a) 

Cagl 

Cglf 

Dimensions in mm 

5.9 pF 

5.3 pF 

max. 0.002 pF 

max. 0.05 pF 

December 1969 1 



EF41 

TYPICAL CHARACTERISTICS AND OPERATING CONDITIONS 

Anode voltage; supply voltage 

Grid No.2 resistor 

Cathode resistor 

Va, Vb 

Rg2

R k

2:i0 

90 

3:?5 

V 

kS2 

S2 

Grid No.l voltage Vgl -2.5 -39 V 

Anode current Ia 6.0 - mA 

Grid No.2 current Ig2 1.7 - mA 

Transconductance S 2200 22 µA/V 

Internal resistance R i 1.1 ~nin. 10 MS2 

Amplification factor µg2g1 18 -

Equivalent noise resistance Req 6.5 - k<2 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max.. 550 V 

Va max . 300 V 

Anode dissipation Wa max. 2 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 (Ia < 3 mA) max. 300 V 

Vg2 (Ia = 6 mA) max. 125 V 

Grid No.2 dissipation Wg2 max. 0.3 W 

Cathode current Ik max. 10 mA 

Grid No.l resistor Rgl max. 3 MS2 

Cathode to heater voltage Vkf max. 100 V 

2 MAINTENANCE TYPE December 1969 



MAINTENANCE TYPE EF42 

R.F. PENTODE 

Pentode intended for use as wide -band amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 10 mA 

Transconductance S 9 mA/V 

Amplification factor 
µg2g1 

83 

Internal resistance R i 500 kS2 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current If 330 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

Dimensions in mm 

x 
d 
E 

0 co 
x 
d 
E 

f 7206079 
R1QX 22 

~zosm 

CAPACITANCES 

Anode to all except grid No.l Ca~gl ) 4.3 pF 

Grid No.l to all except anode Cgl~a) 8.5 pF 

Anode to grid No.l Cagl 
max. 0.006 pF 

Grid No.l to heater Cglf max. 0.2 pF 

December 1969 1 



EF42 

TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.3 voltage Vg3 
0 V 

Grid No.2 voltage Vg2 
250 V 

Grid No.l voltage Vgl -2 V 

Anode current Ia 10 mA 

Grid No.2 current 
Ig2 

2.4 mA 

Transconductance S 9 mA/V 

Amplification factor 
µg281 

83 

Internal resistance Ri 500 kSl 

Equivalent noise resistance Req 840 S2 

OPERATING CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No,3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 250 V 

Anode current Ia 10 mA 

Frequency f 100 MHz 

Bandwidth B 0.8 MHz 

Gain G 1100 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va may;. 300 V 

Anode dissipation Wa max. 3.5 W 

Grid No,2 voltage Vg2o max. 550 V 

Vg2 max. 300 V 

Grid No.2 dissipation Wg2 max:, 0.7 W 

Cathode current Ik max. 25 mA 

Grid No.l voltage -Vgl max.. 100 V 

Grid No,l resistor (automatic bias) Rgl max., 1 MS2 

Cathode to heater voltage V~ max. 100 V 
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MAINTENANCE TYPE EF43 

R.F. PENTODE 

Pentode with variable iransconductanceintended foruse as wide-band amplifier. 

QUICK REFERENCE DATA 

Anode current 

Transconductance 

Internal resistance 

Ia 16 m:~ 

S 6.4 mA/V 

Ri 500 kS2 

HEATING :Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

x 
O 
E 

0 ca 
x 
C) 
E 

max 22 
]20fi11] 

Vf 6.3 V 

If 330 mA 

Dimensions in mm 

CAPACITANCES 

Anode to all except grid No. 1 Ca~gl ~ 4. ~ pF 

Grid No. l to all except anode Cgl ~a ~ 9. ~ pF 

Anode to grid No. l Cagl max. 0.006 pF 

Grid No.l to heater Cglf max. 0.2 pF 
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EF43 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 

Anode voltage, supply voltage Va, Vb 250 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 resistor Rg2 33 kSZ 

Cathode resistor Rk 105 S2 

Grid No. 1 voltage Vgl -L -28 V 

Grid No.2 voltage Vg2 135 - Vg

Anode current Ia 15 - mA 

Grid No.2 current Ig2 3.5 - mA 

Transconductance S 6400 64 µA/V 

Internal resistance Ri 500 - kS2 

Equivalent noise resistance Req 1.7 - kS2 

LIMITING VALUES (Design centre rating system) 

Anode voltage 
Vao
Va

max. 
max. 

550 
300 

V 
V 

Anode dissipation Wa max. 3.75 W 

Grid No.2 voltage Vg2o max. 550 V 
Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.7 W 

Cathode current Ik max. 20 mA 

Grid resistor Rgl max. 1 MS2 

Cathode to heater voltage Vk{ max. 100 V 

MAINTENANCE TYPE December 1969 



EF80 

R.F. PENTODE 

Pentode intended for use as R.F., I.F. or video amplifying tube or as mixing 
tube in television receivers. 

QUICK REFERENCE DATA 

Anode current Ia 10 mA 

Transconductance S 7.4 mA/V 

Amplification factor 
µg2g1 

50 -

Internal resistance Ri 500 kS2 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

f ,~ooz,e 
ttnor 

Vf

If 

6.3 V 

300 mA 

Dimensions in mm 

January 1970 1 



EF80 

CAPACITANCES 

Grid No.l to all except anode Cgl~a~ 6.9 pF 

Anode to all except grid No.l Ca~gl) 3.1 pF 

Anode to grid No.l Cagl max. 0.007 pF 

Anode to cathode Cak max. 0.012 pF 

Grid 1\'0.2 to all Cg2 5.4 pF 

Grid No. 1 to grid No.2 
Cglg2 

2.6 pF 

Grid No.l to heater Cglf max. 0.15 pF 

Cathode to heater Ckf 5.0 pF 

REMARK 

When using the EF80 as video amplifier the amplification between the input 
grid of the EF80 and the input of the cathode ray tube should not exceed a value 
of 25, in order to prevent microphonic effect. 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 

Anode voltage Va 170 200 250 V 

Grid No.3 voltage Vg3 0 0 0 V 

Grid No.2 voltage Vg2 170 200 250 V 

Grid No.l voltage Vgl -2.0 -2.55 -3.5 V 

Anode current Ia 10 10 10 mA 

Grid No.2 current Ig2 2.5 2.6 2.8 mA 

Transconductance S 7.4 7.1 6.8 mA/V 

Internal resistance R i 0.5 0.55 0.65 MS2 

Amplification factor 
µg2g1 

50 50 50 

Equivalent noise resistance R eq 1000 1100 1200 S2 

Grid No.l input resistance 
f = 50 MHz, pin 1 connected to pin 3 rgl 10 12 15 kS2 

2 January 1970 



EF80 

LIMITING VALUES (Design centre rating system) 

Anode voltage Va 
0 

max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.5 W 

Grid No.2 voltage 
Vg2o 

max. 550 V 

Vg2 
max. 300 V 

Grid No.2 dissipation 
Wg2 

max. 0.7 W 

Grid No.2 dissipation (Wa < 1.8 W) 
Wg2 

max. 0.9 W 

Grid No.l resistor 
Rgl 

max. 1 MSZ 

Cathode current Ik max. 15 mA 

Heater to cathode voltage V~ max. 150 V 
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EF85 

R.F. PENTODE 

R.F. pentode with variable transconductance intended for use as wide-band 

amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 10 mA 

Transconductance S 6.0 mA/V 

Amplification factor 
µg2g1 

26 -

Internal resistance Ri 600 kSt 

HEATING : Indirect by A.C. or D.C. ; series or parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

CAPACITANCES 

nnor 

Anode to all except grid No.l Call) 3.2 pF 

Grid No.l to all except anode Cgl~a~ 6.9 pF 

Anode to grid No.l Cagl max. 0.007 pF 

Grid No.l to heater Cglf max. 0.15 pF 
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EF85 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 

Anode and supply voltage 

Grid No.3 voltage 

Grid No.2 resistor 

Va = Vb 

Vg3

Rg2

250 

0 

60 

V 

V 

kS2 

Grid No.l voltage Vgl

~~~, 

-2 -35 V 

Grid No.2 voltage Vg2 100 - V 

Anode current Ia 10 - mA 

Grid No.2 current Ig2 2.5 - mA 

Transconductance S 6.0 0.06 mA/V 

Internal resistance Ri 0.6 >5 MS2 

Amplification factor µg2g1 
26 -

Equivalent noise resistance Req 1.4 - kSt 

Grid No. 1 input resistance, f = 50 MHz rgl 9 - kSt 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao, max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.65 W 

Grid No.l resistor Rgl max. 3 MSZ 

Cathode current Ik max. 15 mA 

Heater to cathode voltage Vkf max. 150 V 
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EF86 

A.F. PENTODE 

Pentode intended for use as A.F. amplifier 

QUICK REFERENCE DATA 

Anode current Ia 3.0 mA 

Transconductance S 2.2 mA/V 

Amplification factor 
µg2gl 

38 —

Internal resistance Ri 2.5 MS2 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage Vf

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

CAPACITANCES 

Grid No.l to all except anode 

Anode to all except grid No.l 

Anode to grid No.l 

Grid No.l to heater 

6.3 V 

If 200 mA 

Dimensions in mm 

mate 

Cgl~a) 3.8 pF 

Ca~gl) 5.1 pF 

Cagl max. 0.05 pF 

Cglf max. 0.0025 pF 
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EF86 

TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.3 voltage Vg3 
0 V 

Grid No.2 voltage 
Vg2 

140 V 

Grid No.l voltage 
Vgl 

—2.2 V 

Anode current Ia 3.0 mA 

Grid No.2 current 
Ig2 

0.6 mA 

Transconductance S 2.2 mA/V 

Amplification factor ug2g1 
38 

Internal resistance Ri 2.5 MS2 

OPERATING CHARACTERISTICS as A.F, amplifier 

Ia
r 

Supply voltage Vb 400 350 300 250 200 150 V 

Anode resistor Ra 100 100 100 100 100 100 kSt 

Grid No.2 resistor Rg2 390 390 390 390 390 390 kS2 

Cathode resistor Rk 1000 1000 1000 1000 1000 1000 S2 

Grid resistor next stage Rgl~ 330 330 330 330 330 330 kS2 

Cathode current Ik 3.2 2.75 2.4 2.0 1.55 1.05 mA 

Voltage gain 1) Vo/Vi 140 134 129 123 117 110 

Output voltage Vo 85 74 62 50 38 27 VR~ 

Total distortion dtot 5 5 5 5 ~ 5 

1) Measured at small input voltages 
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EF86 

OPERATING CHARACTERISTICS (continued) 

Supply voltage Vb 400 350 300 250 200 150 V 

Anode resistor Ra 220 220 220 220 220 220 kSt 

Grid No.2 resistor Rg2 1 1 1 1 1 1 MS2 

Cathode resistor Rk 2200 2200 2200 2200 2200 2200 S2 

Grid resistor next stage Rg'1 680 680 680 680 680 680 kSt 

Cathode current Ik 1.45 1.3 1.1 0.9 0.75 0.5 mA 

Voltage gain 1) Vo/Vi 210 205 194 185 173 147 

Output voltage Vo 72 62 53 44 35 22 VR ~ 

Total distortion dtot 5 5 5 5 5 5 

As triode connected A.F, amplifier (g2 connected to anode, g3 to cathode) 

Supply voltage Vb 400 350 300 250 200 V 

Anode resistor Ra 47 47 47 47 47 kSt 

Cathode resistor Rk 1200 1200 1200 1200 1200 Sl 

Grid resistor next stage Rg~1 150 150 150 150 150 kS2 

Anode current Ia 3.6 3.15 2.7 2.25 1.8 mA 

Voltage gain Vo/Vi 26 25 25 25 24 —

Output voltage (Ig = 0.3µA) Vo 68 58 46 36 24 VR~ 

Total distortion dtot 5 5 5 5 5 °/-o

Supply voltage Vb 400 350 300 250 200 V 

Anode resistor Ra 100 100 100 100 100 kS2 

Cathode resistor Rk 2200 2200 2200 2200 2200 S2 

Grid resistor next stage R g'1 330 330 330 330 330 kSt 

Anode current Ia 2.0 1.8 1.5 1.25 1.0 mA 

Voltage gain Vo/Vi 28 28 27.5 27.5 27 

Output voltage (Ig =0.3µA) Vo 75 63 51 42 30 VRMS 
Total distortion dtot 5 5 5 5 5 °~o 

Supply voltage Vb 400 350 300 250 200 V 

Anode resistor R a 220 220 220 220 220 kSt 

Cathode resistor R k 3900 3900 3900 3900 3900 S2 

Grid resistor next stage R gl' 680 680 680 680 680 kS2 

Anode current Ia 1.1 0.95 0.8 0.7 0.55 mA 

Voltage gain Vo/Vi 29 29 29 28 28 —

Output voltage (Ig =0.3µA) Vo 71 60 52 42 30 VR~ 

Total distortion dtot 5 5 5 5 5 
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EF86 

OPERATING CHARACTERISTICS (continued) 

Microphonic effect 

A sensitivity of 0.5 mV for an output of 50 mW (or 5 mV for ari output of 5 W) 
is permissible in those equipments where an output of 50 mW in the loudspeaker 
does not produce an average acceleration on the tube higher than 0.015 g at any 
frequency higher than 500 Hz or higher than 0.06 g at any frequency lower than 
500 Hz. 

Hum level 

The hum disturbance level will be 3µV (max. 5 µV) when Zgl :is smaller than 
0.5 MS2 at f = 50 Hz, the cathode resistor is decoupled by a capacitor of at 
least 100 µF and pin 4 is earthed. With the centre tap of the heater supply 
earthed this value will be 1µV (max. 2 µV). 

Noise voltage 

The equivalent noise voltage on gl is approximately 2µV for the frequency 
range from 25 to 10000 Hz at Vb = 250 V and Ra = 100 kSt. 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao rnax. 550 V 

Va rnax. 300 V 

Anode dissipation Wa rnax. 1.0 W 

Grid No.2 voltage Vg2o rnax. 550 V 

Vg2 rnax. 200 V 

Grid No.2 dissipation Wg2 rnax. 0.2 W 

Grid No.l circuit resistor 

if Wa < 0.2 W Rgl rnax. 10 MS2 

if Wa > 0.2 W Rgl rnax. 3 MS2 

with grid current biasing Rgl rnax. 22 MS2 

Cathode current Ik rnax. 6 mA 

Cathode to heater voltage 

cathode positive V~ max. 100 V 

cathode negative Vkf max. 50 V 
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EF89 

R.F. PENTODE 

Pentode with variable transconductance intended for use as R.F. or I.F. am-
plifier. 

QUICK REFERENCE DATA 

Anode current Ia 9 mA 

Transconductance S 4.0 mA/V 

Amplification factor 
µg2g1 

21 

Internal resistance Ri 750 kSt 

HEATING :Indirect by A. C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

vznon 

Vf 6.3 V 

If 200 mA 

Dimensions in mm 

CAPACITANCES 

Anode to all except grid No. l Ca~gl ~ 5.1 pF 

Grid No.l to all except anode Cgl~a~ 5.5 pF 

Anode to grid No.l Cagl max. 0.002 pF 

Grid No. l to heater Cglf 0.05 pF 

December 1969 l 



EF89 

TYPICAL CHARACTERISTICS 

Anode voltage Va 250 250 170 V 

Grid No.2 voltage Vg2 100 85 100 V 

Grid No.3 voltage Vg3 0 0 0 U 

Anode current Ia 9 9 12 mA 

Grid No.l voltage Vgl -2 -1.2 1) -1.2 1) V 

Grid No.2 current Ig2 3 3.2 4.4 mA 

Transconductance S 3.6 4.0 4.4 mA/V 

Internal resistance Ri 0.9 0.75 0.4 MS2 

Amplification factor µg2g1 - 21 - - 

OPERATING CHARACTERISTICS 

Anode voltage, supply voltage Va = Vb 250 200 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.2 resistor Rg2 51 24 kSt 

Cathode resistor Rk 160 130 S2 
~~ 

Grid No.l voltage Vgl -1.95 -20 -1.95 -20 V 

Anode current Ia 9 - 11.1 - mA 

Grid No.2 current Ig2 3 - 3.8 - mA 

Transconductance S 3.5 0.24 3.85 0.16 mA/V 

Internal resistance Ri 0.9 - 0.55 - MS2 

Equivalent noise resistance Req 4.2 - 4.2 - kS2 

Input conductance (f = 50 MHz) g 95 - 102 - µA/V 

1) In this case control grid current may occur. If this is not pE>rmissible, the 
negative grid bias should be increased to a value of 1. 5 V at least. 

2 January 1969 



EF89 

OPERATING CHARACTERISTICS (continued) 

Anode voltage, supply voltage Va = Vb 2501) 

Grid No.3 voltage Vg3 0 

Grid No.2 resistor Rg2 62 

Cathode resistor Rk 0 

Grid No.l resistor Rgl 10 

200 

0 

33 

0 

10 

1) 

-, 

V 

V 

kS2 

S2 

MS2 

Control voltage VR(gl ) 0 -20 0 -20 V 

Anode current Ia 9 - 11.25 - mA 

Grid No.2 current Ig2 2.9 - 3. 9 - mA 

Transconductance S 4.7 0.22 5.15 0.15 mA/V 

Internal resistance Ri 825 - 550 - kS2 

Equivalent noise resistance Req 2.4 - 2. 5 - kS2 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.25 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 300 V 

Grid No.2 dissipation Wg2 max. 0.45 W 

Cathode current Ik max. 16.5 mA 

Grid No.l resistor Rgl max. 3 MSl 

Grid No.3 resistor Rg3 max. 10 kS2 

Cathode to heater voltage V~ max. 100 V 

1) In this case control grid current may occur. If this is not permissible, the 
negative grid bias should be increased to a value of 1.5 V at least. 
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MAINTENANCE TYPE EF91 

R.F. PENTODE 

Pentode intended for use as R.F. amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 10 mA 

Transconductance S 7.6~ mA/V 

Amplification factor 
µg2g1 

70 

Internal resistance Ri 1 MSl 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 7 pin 

g3,s 

g2 _ _ g1 

I 806144 

Dimensions in mm 

77Q7111 

CAPACITANCES (with external shield) 

Grid No.l to all except anode Cgl ~a) 7.3 pF 

Anode to all except grid No. l Ca~gl) 3.4 pF 

Anode to grid No.l Cagl max. 0.01 pF 

December 1969 1 



EF91 

TYPICAL CHARACTERISTICS - AND OPERATING CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l voltage Vgl -2.0 V 

Anode current Ia 10 mA 

Grid No.2 current Ig2 2.55 mA 

Transconductance S 7.65 mA/V 

Internal resistance Ri 1 MSl 

Amplification factor 
µg2g1 

70 

Equivalent noise resistance Req 1200 SZ 

Input resistance grid No.l 
(f = 50 MHz) 

rgl 7500 S2 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 2.5 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 300 V 

Grid No.2 dissipation WS2 max. 0.65 W 

Cathode current Ik may:. 15 mA 

Grid No.l resistor Rgl max. 1 MS2 

Cathode to heater voltage Vkf max. 150 V 

MAINTENANCE TYPE December 1969 



MAINTENANCE TYPE EF 92 

R.F. PENTODE 

Pentode with variable transconductance intended for use as R.F. amplifier up 
to 160 MHz. 

QUICK REFERENCE DATA 

Anode current Ia 8.0 mA 

Transconductance S 2.~ mA/V 

Amplification factor 
µg2g1 

30 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current Ip 200 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 7 pin 

f rz661ca 

man 19 

m 
~~ 
x 1n 
d x 
E 

7206318 

Dimensions in mm 

CAPACITANCES 

Grid No.l to all except anode Cgl ~a~ 4.5 pF 

Anode to all except grid No.l Ca~gl) 6.5 pF 

Anode to grid No.l Cagl 0.007 pF 

December 1969 1 



EF92 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 

Anode voltage Va 250 250 V 

Grid No.2 voltage Vg2 150 200 V 

Grid No.3 voltage Vg3 0 0 V 
~~ 
-2.5 -28 Grid No.l voltage Vgl -0.65 V 

Anode current Ia 8.0 8.0 - mA 

Grid No.2 current Ig2 2.0 2.1 - mA 

Transconductance S 2.5 2.5 0.005 mA/V 

Amplification factor 
µg2g1 

30 30 - 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 300 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Grid No.2 voltage Vg2 max. 300 V 
0 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.6 W 

Cathode current Ik max. 12 mA 

Cathode to heater voltage V~ max. 100 V 

Grid No.l resistor Rgl max. 1 MS2 

2 MAINTENANCE TYPE December 1969 



MAINTENANCE TYPE EF95 

R.F. PENTODE 

Pentode intended for use as R.F. amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 7.7 mA 

Transconductance S 5.1 mA/V 

Internal resistance Ri 690 kS2 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current If 175 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 7-pin 

k.93,s... ..91

g2 

f ,:06~~~ 

k,g3,s 

CAPACITANCES (with external shield) 

Grid No.l to all except anode 

Anode to all except grid No.l 

Anode to grid No.l 

Dimensions in mm 

nosw3 

C$1(a) 

Ca(gl ) 

Cagl 

4.0 pF 

2.8 pF 

max. 0.02 pF 

December 1969 1 



EF95 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 

Anode voltage Va 120 180 V 

Grid No.2 voltage Vg2 120 120 V 

Cathode resistor Rk 200 200 St 

Anode current Ia 7.5 7.7 mA 

Grid No.2 current Ig2 2.5 2.4 mA 

Transconductance S 5.0 5.1 mA/V 

Internal resistance R i 0.34 0.69 MS2 

Equivalent noise resistance R eq 2 2 kS2 

Input resistance grid No.i rgl
f = 50 MHz 

25 25 kSt 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 300 V 

Va max. 180 V 

Anode dissipation Wa max. 1.7 W 

Grid No.2 voltage Vg2o max. 300 V 

Vg2 max. 140 V 

Grid No.2 dissipation Wg2 max, 0,5 W 

Cathode current Ik max. 18 mA 

Cathode to heater voltage Vkf max. 90 V 

2 MAINTENANCE TYPE December 1969 



EF183 

I.F. PENTODE 

Pentode with variable transconductance intended for use as I.F. amplifier in 
television receivers. 

QUICK REFERENCE DATA 

Anode current Ia 12 mA 

Transconductance S 12.5 mA/V 

Internal resistance Ri 500 kS2 

HEATING: Indirect by A.C. or D.C. ; parallel or series supply 

Heater voltage Vf 6.3 V 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

If 300 mA 

Dimensions in mm 

CAPACITANCES vznozv 

Anode to all except grid No. 1 Ca(gl) 3 pF 

Grid No. 1 to all except anode Cgl~a) 9.5 pF 

Anode to grid No. l Cagl max. 0.005 pF 

Grid No.l to grid No.2 Cglg2 2.8 pF 

January 1970 t 



EF183 

TYPICAL CHARACTERISTICS 

Anode voltage Va 200 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 90 V 

Grid No.l voltage Vgl -2 V 

Anode current Ia 12 mA 

Grid No.2 current Ig2 4. 5 mA 

Transconductance S 12.5 mA/V 

Internal resistance Ri 500 kS2 

Input resistance grid No.l 
(f = 40 MHz) rgl 13 kS2 

Equivalent noise resistance 
(f = 40 MHz) Req 490 S2 

OPERATING CHARACTERISTICS 

Anode voltage Va 170 200 230 V 

Grid No . 3 voltage Vg3 0 0 0 V 

Grid No.2 supply voltage Vbg2 170 200 230 V 

Grid No.2 resistor Rg2 15 24 39 kSt 
~~, 

Grid No.l voltage Vgl -1.8 -7.5 -2.0 -9.5 -2.1 -12 V 

Anode current Ia 14 2.7 12 2.7 10.5 2.4 mA 

Transconductance S 14 0.7 12.5 0.62 10.6 0.5 mA/V 

REMARK 

Operation with cathode bias resistor and/or screen grid resistor is recom-
m ended . 

2 January 1970 



EF183 

I.II~IITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Grid No.2 voltage Vg2o 
max. 550 V 

Vg'2 max. 250 V 

Grid No.2 dissipation 
Wg2 

max. 0.65 W 

Grid.No.l voltage, negative peak -Vglp max. 50 V 

Cathode current Ik max. 20 mA 

Cathode to heater voltage V~ max. 150 V 

Grid No.3 resistor 
~3 

max. 50 kSl 

Grid No.l resistor 
~1 

max. 1 MS2 

EF IE3 ]✓.-1FS0 ■\~■■~■~\i u■1~ 

~~~~u~~■ 

Vo =170 230V 

\\\\\\\\\■\■ \11\■\\~■■\\\~1■\\\■11■\■\ 

■\\\\\\\\\\\I■\\\\\\■\\\\\■~\\\\\\■►~\\~I 

\\\~^.~\I■■■\\■~JI\\\\\JIB\\\\\\■■\\\\■.1\\ 

~ ~~~~~\~~►"~\~~~~\~\~U►~~~~■b:1\\\: \ail■t~\ 

—8 Vg~ (V) —6 —4 2 

Iq

(mA) 
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20 

15 

10 

■p 
0 
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EF183 

7Z064B4 

4 
a Cyr
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(k~ 
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0 

3 
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2 

1 

0 

—1 

—2 

—3 

Va =170 V 
Vby2=170 V 
Ry2 =15k.[2 
Rk = 011 

5 10 15 20 Io GnA) 

Vbo —170 V  
Vby? 170 V  
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f —SOMHz vo =20o v 
Vbya=200 V 
Rya = 24 k,[3 
Rk = 0.[3 

5 10 ~ 15 
~J Vpo =200 V 

 Vbya=200 V 
 Rya =24k.(Z 
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EF184 

I.F. PENTODE 

Pentode intended for use as I.F, amplifier in television receivers. 

QUICK REFERENCE DATA 

Anode current Ia 10 mA 

Transconductance S 15 mA/V 

Amplification factor 
µg2g1 

60 -

Internal resistance Ri 380 kSt 

HEATING: Indirect by A.C. or D.C.; parallel or series supply 

Heater voltage Vp 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

mmn 

6.3 V 

I1 300 mA 

Dimensions in mm 

CAPACITANCES 

Anode to all except grid No.l Ca(gl ) 3 pF 

Grid No.i to all except anode 
Cgi~a) 10 pF 

Anode to grid No.l Cagl max. 0.0055 pF 

Grid No.l to grid No.2 
Cglg2 

2.8 pF 

January 1970 1 



EF184 

TYPICAL CHARACTERISTICS 

Anode voltage Va 200 V 

Grid No.3 voltage 
Vg3 

0 V 

Grid No.2 voltage 
Vg2 

200 V 

Grid No.l voltage 
Vgl 

-2.5 V 

Anode current Ia 10 mA 

Grid No.2 current 
Ig2 

4.1 mA 

Transconductance S 15 mA/V 

Internal resistance R i 380 kS2 

Amplification factor 
µg2g1 

60 -

Input resistance grid No.l (f = 40 MHz) 
rgl 

11 kS2 

Equivalent noise resistance (f = 40 MHz) R 
e9 

330 S2 

OPERATING CHARACTERISTICS 

Anode supply coltage Vba 170 200 230 V 

Grid No.3 voltage Vg3 0 0 0 V 

Grid No.2 supply voltage Vbg2 170 200 230 V 

Grid No.2 resistor R g2 0 7.5 15 kSZ 

Cathode resistor R k 140 140 140 S2 

Anode current Ia 10 10 10 mA 

Grid No.2 current Ig2 4.1 4.1 4.1 mA 

Transconductance S 15.6 15.6 15.6 mA/V 

Internal resistance Ri 330 510 680 kS2 

Input resistance grid No.l rgl
f=40 MHz 

10 10 10 kS2 

Equivalent noise resistance R eq
f = 40 MHz 

300 300 300 S2 

REMARKS 

1. Operation with cathode bias resistor is recommended. 
2. In order to ensure a good performance with respect to cross -modulation 

and microphony this tube should not be used in circuits with automatic gain 
control. For such applications a tube with variable transconductance is re-
commended. 

2 January 1970 



EF184 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max, 0.9 W 1) 

Grid No.l voltage, negative peak -Vgl max. 50 V 
P 

Cathode current Ik max. 25 mA 

Cathode to heater voltage Vkf max, 150 V 

Grid No.l resistor Rgl max. 1 MS2 

1) During aheating-up period not exceeding 15 seconds this value may be max. 
1.5 W. At the values of Rg2 specified under "Operating characteristics" 
there will be no risk of exceeding the maximum permissible value of Wg2 . 
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EFL 200 

DOUBLE PENTODE 

Double pentode intended for use as video output tube and as sync separator, 
A.G.C. amplifier or I.F. sound amplifier. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 810 mA 

For further data and curves of this type 
please refer to type PFL200 

September 1968 1 





EL34 

A.F. OUTPUT PENTODE 

Pentode intended for use as A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 100 mA 

Transconductance S 12.5 mA/V 

Amplification factor 
µg2g1 

11 

Output power, class B 100 W 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage V f 

Heater current If 

DIMENSIONS AND CONNECTIONS 

Base: Octal 

Socket: 5903/13 
ax 33.3 

~ N 
k 0 

nosaaa 

6.3 V 

1.5 A 

Dimensions in mm 

January 1969 1 



EL34 

CAPACITANCES 

Anode to all except grid No.l Ca~gl) 8.4 pF 

Grid No.l to all except anode Cgl~a~ 15.2 pF 

Anode to grid No.l Cagl max. 1.1 pF 

Grid No.l to heater Cglf max. 1.0 pF 

Cathode to heater C~ 10 pF 

OPERATING CHARACTERISTICS 

Class A 

Supply voltage Vb 265 265 V 

Anode voltage Va 250 250 V 

Grid No.2 series resistor Rg2 2 0 kSl 

Grid No.3 voltage Vg3 0 0 V 

Grid No.l voltage Vgl -14.5 -13.5 V 

Anode current Ia 70 100 mA 

Grid No.2 current Ig2 10 14.9 mA 

Transconduetance S 11 12.5 mA/V 

Amplification factor 
µg2g1 

11 11 

Internal resistance Ri 20 17 kSl 

Load resistance Ram 3.0 2.0 kSl 

Grid No.l driving voltage Vi 9.3 8.7 VRMS 

Output power Wo 8 11 W 

Distortion dtot 10 10 

Grid No. l driving voltage 
for Wo = 50 mW Vi 0.65 0.5 VRMS 

2 January 1969 



EL34 

OPERATING CHARACTERIS'T'ICS 

Class B, two tubes in push-pull 

Common grid No.2 
series resistor 

(non decoupled) Rg2 1000 470 SZ 

Grid No.l voltage Vgl -38 -32 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.l driving ---- - 
voltage Vi 0 27 27 0 22.7 22.7 VRMS 

Load resistance R aa ti - 3.4 4.0 - 2.8 3.8 kS2 

Supply voltage Vb 425 425 400 375 375 350 V 

Anode voltage Va 420 400 375 370 350 325 V 

Anode current Ia 2x30 2x120 2x100 2x35 2x120 2x93 mA 

Grid No.2 current Ig2 2x4.4 2x25 2x25 2x4.7 2x25 2x25 mA 

Output power Wo 0 55 45 0 44 36 W 

Distortion dtot - 5 6 - 5 6 °~o 

Common grid No.2 
series resistor 

(non decoupled) Rg2 750 750 SZ 

Grid No.l voltage Vgl -36 -39 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.l driving 
voltage Vi VRMS 0 25.8 25.8 0 23.4 23.4 

Load resistance Raa,~, - 4 5 - 11 11 kS2 

Anode supply voltage Vba 
500 500 475 800 800 750 V 

Anode voltage Va 495 475 450 795 775 725 V 

Grid No.2 supply 

voltage 
Vbg2 

400 400 375 400 400 375 V 

Anode current Ia 2x30 2x125 2x102 2x25 2x91 2x84 mA 

Grid No.2 current Ig2 2x4 2x25 2x25 2x3 2x19 2x19 mA 

Output power Wo U 70 58 0 100 90 W 

Distortion dtot - 5 6 - 5 6 °Io 

January 1969 3 



EL 34 

OPERATING CHARACTERISTICS 

Class AB, two tubes in push-pull 

Load resistance R aa~ 3.4 kS2 

Common grid No.2 series resistor 
(non decoupled) Rg2 470 S2 

Common cathode resistor R k 130 SZ 

Grid No.3 voltage Vg3 0 V 

Grid No.l driving voltage Vi 0 21 VRMS 

Supply voltage Vb 375 375 V 

Anode to earth voltage Va+VRk 355 350 V 

Anode current Ia 2x75 2x95 mA 

Grid No.2 current Ig2 2x11.5 2x22.5 mA 

Output power Wo 0 35 W 

Distortion dtot - 5

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Grid No.2 voltage 

Vao max. 2000 V 

Va max. 800 V 

Vg2 max. 800 V 
0 

Vg2 max. 500 V 

Anode dissipation 

at Vi = 0 Wa max. 25 W 

at Vi> 0 Wa max. 27.5 W 

Grid No.2 dissipation Wg2 max. 8 W 

Cathode current Ik max. 150 mA 

Grid No.l resistor 

for class A and AB Rgl max. 0.7 MSl 

for class B Rgl max. 0.5 . MS2 

Cathode to heater voltage Vkf max. 100 V 
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EL36 

LINE AND A.F. OUTPUT PENTODE 

Pentode intended for use as line output tube in television receivers and as A.F. 

power amplifier. 

HEATING: Indirectly by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

OPERATING CHARACTERISTICS 

A.F. amplifier. Class B, two tubes in push pull 

Vf 6.3 V 

If 1.25 A 

Anode voltage Va 300 V 

Grid No.2 voltage Vg2 150 V 

Grid No.l voltage Vgl -29 V 

Load resistance Raa,,, 3.5 kS2 

Grid No.l driving voltage Vi 0 20 VAS 

Anode current Ia 2x18 2x100 mA 

Grid No.2 current Ig2 2x0.5 2x19 mA 

Output power Wo 0 44.5 W 

Distortion dtot - y• 2

LIMITING VALUES (Design centre rating system) 

Anode voltage Va max. 250 V 

Anode voltage for class B operation Va max. 300 V 

Cathode to heater voltage V~ max. 100 V 

For further data and curves of this type 

please refer to PL36 

January 196 ii 1 





MAINTENANCE TYPE EL41 

A.F. OUTPUT PENTODE 

Pentode intended for use as A,F. power amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 36 mA 

Transconductance S 10 mA/ V 

Amplification factor µg2g1 
22 

Output power Wo 4. 8 W 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

CAPACITANCES 

Anode to all except grid No. 1 

Grid No. 1 to all except anode 

Anode to grid No.l 

Grid No.l to heater 

Vf 6.3 V 

If 710 mA 

Dimensions in mm 

~~ 
x x 
O d 
EE 

~0 ~~ • , 
max22 

Call ) 
Cgl ~a ~ 

Cagl 

Cglf 

7. 8 pF 

10.2 pF 

max. 1 pF 

max. 0.1~ pF 

December 1969 1 



EL41 

OPERATING CHARACTERISTICS 

Class A 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Cathode resistor Rk 170 S2 

Anode current Ia 36 mA 

Grid No.2 current Ig2 5.2 mA 

Transconductance S 10 mA/V 

Amplification factor µg2g1 22 

Internal resistance Ri 40 kS2 

Load resistance Ra ,r 7 kS2 

Grid No. 1 driving voltage Vi (dtot = 10~) 3.8 VRMS 

Output power 

at dtot = 10~ Wo 3.9 W 

at Igl = +0.3 µA Wo 4. 8 W 

Grid No.1 driving voltage 

for Wo = 50 mW Vi 0.32 VRMS 

Class AB, two tubes in push pull 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Common cathode resistor Rk 85 S2 

Load resistance Raa,~ 7 kS2 

Grid No.l driving voltage Vi 0 5.6 VRMS 

Anode current Ia 2x36 2x39.5 mA 

Grid No.2 current Ig2 2x5.2 2x8 mA 

Output power Wo 0 9.4 W 

Distortion dtot 4.6 

2 MAINTENANCE TYPE December 1969 



EL41 

OPERA"TING CHARACTERISTICS IN TRIODE CONNECTION 

(g2 connected to a) 

Class A 

Anode voltage Va 250 V 

Cathode resistor Rk 250 S2 

Load resistance Ra -. 3. 5 kS2 

Anode current Ia 33 mA 

Grid No.l driving voltage Vi 6 VRMS 

Output power Wo 1.55 W 

Distortion dtot $ °~o 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Grid No.2 voltage Vg2 max. 550 V 
0 

Vg2 max. 300 V 

Anode dissipation Wa max. 9 W 

Grid No.2 dissipation 

at Vi = 0 Wg2 max. 1.4 W 

at Wo =max. Wg2 max. 3.3 W 

Cathode current Ik max. 55 mA 

Grid No.l resistor RgI max. 1 MS2 

Cathode to heater voltage Vkg max. 100 V 

January ].969 3 





MAINTENANCE TYPE EL42 

A.F. OUTPUT PENTODE 

Pentode intended for use as A.F, power amplifier in car radio sets. 

QUICK REFERENCE DATA 

Anode current Ia 26 mA 

Transconductance S 3.2 mA/V 

Amplification factor 
µg2g1 

11 

Output power Wo 2.8 W 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

If 200 mA 

Dimensions in mm 

CAPACITANCES 

Anode to all except grid No.l Ca~gl) 6.2 pF 

Grid No.l to all except anode Cgl~a) 4.3 pF 

Anode to grid No.l Cagl max. 0.2 pF 

Grid No.l to heater Cglf max. 0.2 pF 

December 1969 1 



EL42 

OPERATING CHARACTERISTICS 

Class A 

Anode voltage Va 200 225 V 

Grid No.2 voltage Vg2 200 225 V 

Cathode resistor Rk 360 360 Sl 

Anode current Ia 22.5 26 mA 

Grid No.2 current Ig2 3.5 4.1 mA 

Transconductance S 3.2 3.2 mA/V 

Amplification factor 
µg2g1 

11 11 

Internal resistance Ri 90 90 kSt 

Load resistance Rati 9 9 kS2 

Grid No.l driving voltage Vi 6.8 8 VR~ 

Output power Wo 2.1 2.8 W 

Distortion dtot 11 12 

Grid No. l driving voltage for Wo = 50 mW Vi 0.8 0.75 VRMS 

Class AB 

Anode voltage Va 200 250 V 

Grid No.2 voltage 
Vg2 

200 250 V 

Common cathode 
resistor Rk 310 310 S2 

Load resistance Raa.~ 15 15 kSl 

No.l 
VR ~ 

Grid driving 
voltage Vi 0 0.75 9.6 0 0.7 12.5 

Anode current Ia 2x16 — 2x17 2x20 — 2x21.5 mA 

Grid No.2 current IS2 2x2.6 — 2x5.6 2x3.2 — 2x6.7 mA 

Output power Wo 0 0.05 4.1 0 0.05 7 W 

Distortion dtot — — 5.5 — — 5.5 

2 MAINTENANCE TYPE December 1969 



EL42 

OPERATING CHARACTERISTICS (continued) 

Class B 

Anode voltage Va 200 250 V 

Grid No.2 voltage Vg2 200 250 V 

Grid No.l voltage Vgl -17 -22.5 V 

Load resistance Raa ,~, 16 16 kSt 

Grid No.l driving 
voltage Vi 0 1.5 12 0 1.7 16 VR~ 

Anode current Ia 2x5 - 2x16 2x5 - 2x20 mA 

Grid No.2 current Ig2 2x0.8 - 2x4.6 2x0.8 - 2x6.5 mA 

Output power Wo 0 0.05 4 0 0.05 6.5 W 

Distortion dtot - - 3.5 - - 5 °Io 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissifation Wa max. 6 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 300 V 

Grid No.2 dissipation 

at Vi = 0 Wg2 max. 1 W 

at Wo =max. Wg2 max. 2 W 

Cathode current Ik max. 35 mA 

Grid No.l resistor Rgl max. 2 MSl 

Cathode to heater voltage Vkf max. 100 V 

January 1969 3 





EL81 

LINE TIME BASE AND A.F. OUTPUT PENTODE 

Pentode intended for use as line time base output tube in television receivers 

and as A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode peak voltage 

Cathode current 

Output power, class B two tubes 

VaP 
Ik

W o

max. 7 kV 

max. 18.0 mA 

20 W 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Top cap: Type 1 max22.2 

Vp 6.3 V 

If 1.0~ A 

Dimensions in mm 

m 

0 
F 

1211014 

December 1969 1 



EL81 

CAPACITANCES 

Anode to all except grid No.l Ca~gl) 6 pF 

Grid No.l to all except anode 
Cgl~a) 13.4 pF 

Anode to grid No.l Cagl max. 0.8 pF 

Anode to cathode Cak max. 0.1 pF 

Grid No.l to heater Cgl f max. 0.2 pF 

TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.3 voltage 
Vg3 

0 V 

Grid No.2 voltage 
Vg2 

250 V 

Grid No.1 voltage 
Vgl 

-38.5 V 

Anode current Ia 32 mA 

Grid No.2 current 
Ig2 

2.4 mA 

Transconductance S 4.6 mA/V 

Internal resistance R i 15 kSl 

Amplification factor 
µg2g1 

5.1 - 

OPERATING CHARACTERISTICS as class B push-pull A.F. power amplifier, 
two tubes 

Anode voltage 

Grid No.3 voltage 

Grid No.2 supply voltage 

Common grid No.2 
series resistor 

Grid No.l voltage 

Va

Vg3

Vbg2

R 
g2 
Vgl

170 

0 

170 

1 

-27 

200 

0 

200 

1 

-31.5 

V 

V 

V 

kSt 

V 

Load resistance R aa ti 2.5 2.5 kS2 
~~ ~~~ 

0 22.5 Grid No.l driving voltage Vi 0 19 VR MS 

Anode current Ia 2x20 2x73 2x25 2x87 mA 

Grid No.2 current Ig2 2x1.5 2x10 2x2.0 2x12.5 mA 

Output power Wo 0 13.5 0 20 W 

Distortion dtot - 5.2 - 5.2 
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LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode voltage, peak Vap max. 7 kV 1) 

negative peak —Vap max. 7 kV 1) 

Anode dissipation Wa max. 8 W 

Anode +grid No.2 dissipation Wa +Wg2 max. 10 W 

Grid No.2 dissipation Wg2 max. 4.5 W 

Grid No.2 voltage Vg2 max. 550 V 
0 

Vg2 max. 300 V 

Cathode current Ik max. 180 mA 

Cathode to heater voltage Vkf max. 100 V 

Grid No.l resistor Rgl max. 0.5 MS2 

For curves of the EL81 
please refer to PL81 

1) Maximum pulse duration 22 U/o of a cycle, but maximum 18 µs. 

January 1969 3 





MAINTENANCE TYPE EL82 

FRAME AND A.F. OUTPUT PENTODE 

Pentode intended for use as frame output tube in television receivers and as 

A.F. power amplifier. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

Vg 6.3 V 

If 800 mA 

LIMITING VALUES (Design centre rating system) 

Cathode to heater voltage V~ max. 100 V 

For further data and curves 
please refer to PL82 

December 1969 1 
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EL83 

VIDEO OUTPUT PENTODE 

Pentode intended for use as video output tube. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

TYPICAL CHARACTERISTICS 

Vf 6.3 V 

If 710 mA 

Anode voltage Va 250 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 250 V 

Grid No.l voltage Vgl -5.5 V 

Anode current Ia 36 mA 

Grid No.2 current Ig2 ~ mA 

Transconduc[ance S 10 mA/V 

Amplification factor µg281 24 -

Internal resistance R i 0.13 MS2 

LIMITING VALUES (Design centre rating system) 

Anode voltage Va max. 300 V 

Grid No.2 voltage Vg2 max. 300 V 

Cathode to heater voltage Vgf max. 100 V 

For further data and curves refer to PL83 
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EL84 

A.F. OUTPUT PENTODE 

Pentode intended for use as A. F , power amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 48 mA 

Transconductance S 11.3 mA/V 

Amplification factor µg281 19 

Output power Wo 6.0 W 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current Ip 760 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

tn+oa 
CAPACITANCES 

Anode to all except grid No.l Ca(gl) 6.5 pF 

Grid No.l to all except anode Cgl~a) 10.8 pF 

Anode to grid No.l Cagl max. 0.5 pF 

Grid No.l to heater Cglf max. 0.25 pF 

December 1969 
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OPERATING CHARACTERISTICS 

Class A 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Grid No.l voltage Vgl -7.3 V 

Cathode resistor Rk 135 S2 

Load resistance Ra ,,, 5.2 kS2 

Grid No.l driving voltage Vi 0 0.3 3,4 4.3 4.7 2) VRMS 

Anode current Ia 48 - - 49.5 49.2 mA 

Grid No. 2 current Ig2 5.5 - - 10.8 11, 6 mA 

Transconductance S 11.3 - - - - mA/V 

Amplification factor 
µg2g1 

19 - - - -

Internal resistance Ri 38 - - - - kS2 

Output power Wo 1) 0 0.05 4.5 5.7 6.0 W 

Distortion, total dtot 1) - - 6.8 10 - °Jo

second harmonic d2 1) - - 3.0 2.0 - QJo

third harmonic d3 1) - - 5.8 9.5 - °~o 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Grid No.l voltage Vgl -7.3 V 

Cathode resistor R k 135 S2 

Load resistance Ra ,,, 4.5 kS2 

Grid No.l driving voltage Vi 0 0.3 3.5 4.4 4.8 2) VRMS 

Anode current Ia 48 - - 50.6 50.5 mA 

Grid No.2 current Ig2 5.5 - - 10 11 mA 

Transconductance S 11.3 - - - - mA/V 

Amplification factor 
µg2g1 

19 - - - -

Internal resistance Ri 38 - - - - kSt 

Output power Wo 1) 0 0.05 4.5 5.7 6.0 W 

Distortion, total dtot 1) - - 7.5 10 - °~o

second harmonic d2 1) - - 5.7 5.0 - 

third harmonic dg 1) - - 4.5 8 - 

1) Measured with fixed bias 
2) At Igl = +0.3 µA 
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OPERATING CHARACTERISTICS (continued) 

Class A (continued) 

Anode voltage 

Grid No.2 voltage 

Grid No.l voltage 

Cathode resistor 

Load resistance 

Grid No.l driving voltage 

Anode current 

Grid No.2 current 

Transconductance 

Amplification factor 

Internal resistance 

Output power 

Distortion, total 

second harmonic 

third harmonic 

Va

Vg2 

Vgl 
Rk 

Ram

Vi 

Ia

Ig2 
S 

µg2g1 
Ri 

Wo 1) 

dtot 1) 
d2 1) 

dg 1) 

36 

4.1 

10 

19 

40 

0 

250 

250 

-8.4 

210 

7 

0 0.3 3.5 

- 36.8 

- 8.5 

0.05 4.2 

10 

1.7 

8.7 

V 

V 

V 

SZ 

k52 

5.5 2) VRMS 
36 

14.6 

mA 

mA 

mA/V 

Anode voltage 

Grid No.2 voltage 

Grid No.l voltage 

Cathode resistor 

Load resistance 

Grid No.l driving voltage 

Anode current 

Grid No.2 current 

Transconductance 

Amplification factor 

Internal resistance 

Output power 

Distortion, total 

second harmonic 

third harmonic 

1) Measured with fixed bias 

2) At Igl = +0.3 µA 

Va

Vg2 

Vgl 
Rk

Rati

Vi

Ia

Ig2 
S 

µg2g1 
Ri 

Wo 1) 

dtot 1) 
d2 1) 

d3 1) 

250 

210 

-6.4 

160 

7 

0 0.3 3.4 

36 - 36.6 

3.9 -

10.4 -

19 - -

40 - 

V 

V 

V 

S2 

kS2 

3.8 2) VRMS 
36.5 mA 

7.3 8.0 mA 

- - mA/V 

- - kSt 

0 0.05 4.3 4.7 W 

- - 10 -

- - i.8 -

- - 9.3 - 
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EL84 

OPERATING CHARACTERISTICS (continued) 

Class B, two tubes in push-pull 

Anode voltage Va 250 300 V 

Grid No.2 voltage Vg2 250 300 V 

Grid No.l voltage Vgl -11.6 -14.7 V 

Load resistance Raati 8 8 kSl 

Grid No.l driving voltage Vi 0 8 0 10 VRMS 

Anode current Ia 2x10 2x37.5 2x7.5 2x46 mA 

Grid No.2 current Ig2 2x1.1 2x7.5 2x0.8 2x11 mA 

Output power Wo 0 11 0 17 W 

Distortion dtot - 3 - 4 °Jo 

Class AB, two tubes in push-pull 

Anode voltage Va 250 300 V 

Grid No.2 voltage Vg2 250 300 V 

Common cathode resistor R k 130 130 SZ 

Load resistance Raa,~ 8 8 kS2 

Grid No.l driving voltage Vi 0 8 0 10 VR ~ 

Anode current Ia 2x31 2x37.5 2x36 2x46 mA 

Grid No.2 current Ig2 2x3.5 2x7.5 2x4 2x11 mA 

Output power Wo 0 11 0 17 W 

Distortion dtot - 3 - 4 °/-o
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OPERATING CHARACTERISTICS IN TRIODE CONNECTION 

(g2 connected to a) 

Class A 

Anode voltage Va 250 V 

Cathode resistor Rk 270 S2 

Load resistance R am 3.5 kSt 

Grid No.l driving voltage Vi 0 1.,0 6.7 VRMS 

Anode current Ia 34 - 36 mA 

Output power Wo - 0.05 1.95 W 

Distortion dtot - - 9 

Class AB, two tubes in push-pull 

Anode voltage Va 250 300 V 

Common cathode 
resistor Rk 270 270 S2 

Load resistance Raati 10 10 kSt 

Grid No.l driving 
voltage Vi 0 8.3 0 10 VRMS 

Anode current Ia 2x20 2x21.7 2x24 2x26 mA 

Output power Wo 0 3.4 0 5.2 W 

Distortion dtot - 2.5 - 2.5 °/~ 

Grid No.l driving 

voltage for 
Wo = 50 mW Vi 0.95 0.9 VRMS 

January 1969 5 



E184 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 1) 

Anode dissipation Wa max. 12 W 1) 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 300 V 1) 

Grid No.2 dissipation Wg2 max. 2 W 

Wg2p max. 4 W 

Grid No.l voltage -Vgl max. 100 V 

Cathode current Ik max, 65 mA 

Grid No.l resistor 

for automatic bias 

for fixed bias 

Rgl

Rgl

max, 

max. 

1 

0.3 

MSl 

MS2 

Cathode to heater voltage Vkf max. 100 V 

1) When the heater and positive voltages are obtained from a storage battery 
by means of a vibrator, the max. values of Va and Vg2 are 250 V and that of 
Wa is9W. 
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FRAME AND A.F. OUTPUT PENTODE 

Pentode intended for use as frame output tube in television receivers and as 
A.F, power amplifier. 

QUICK REFERENCE DATA 

Anode peak voltage Vap max. 2 kV 

Cathode current Ik max. 100 mA 

Output power Wo 5.3 W 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current Ig 760 mA 

Vf 6.3 V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

92 i.c. 

max 22 

v 
n 

k 
0 
E 

k 
b 

7206071 

Dimensions in mm 

CAPACITANCES 

Anode to all except grid No.l Ca(gl ) 6.8 pF 

Grid No.l to all except anode Cgl(a) 13 pF 

Anode to grid No.l Cagl max. 0.6 pF 

Grid No.l to heater Cglf max. 0.25 pF 
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OPTIMUM PEAK ANODE CURRENT IN FRAME OUTPUT OPERATION 

The circuit should be designed so that the peak anode current does not exceed: 

145 mA at Va = 60 V, Vg2 = 170 V, Vf = b.3 V 

190mAatVa =70 V, Vg2 =200 V, Vf=6.3V 

220 mA at Va = 80 V, Vg2 = 220 V, Vf = 6.3 V 

The minimum available value of the peak anode current at end of life and V f = 
5.7 V is: 

125 mA at Va = 60 V, Vg2 = 170 V 
160 mA at Va = 70 V, Vg2 = 200 V 
185 mA at Va = 80 V, Vg2 = 220 V 

OPERATING CHARACTERISTICS 

A.F, power amplifier, class A (Measured with Vk constant) 

Supply voltage 

Grid No.2 series resistor (non 

Vb 200 V 

decoupled) Rg2 470 S2 

Cathode resistor R k 215 Sl 

Load resistance Ra y 2.5 kS2 

Grid No.l driving voltage Vi 0 0.52 7.0 VRMS 

Anode current I 
a 

65 - 64 mA 

Grid No.2 current Ig2 3.2 - 11.4 mA 

Output power Wo 0 0.05 5.3 W 

Distortion dtot - - 10 

A F. power amplifier, class AB, two tubes in push-pull 

Anode supply voltage Vba 250 V 

Grid No.2 supply voltage Vbg2 200 V 

Common cathode resistor R k 150 Sl 

Load resistance Raa ti 5.5 kSl 

Grid No.l driving voltage Vi 0 0.37 13.0 VRMS 

Anode current Ia 2x50 - 2x55 mA 

Grid No.2 current Ig2 2x2.0 - 2x13 mA 

Output power Wo 0 0.05 18.5 W 

Distortion dtot - - 4 . 5 °~o 
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OPERATING CHARACTERISTICS (continued) 

A.F. power amplifier, single ended push-pull 

Ib 

+Vb 

a) Single tone input signal 

Supply voltage Vb 300 V 

Load resistance Rati 1 kSl 

Grid No.l driving voltage Vi 0 0.41 5.4 VRMS 

Supply current Ib 66 - 64 mA 

Output power Wo 0 0.05 4.5 W 

Distortion 

b) Double tone input signal 

dt of - - 9.3 °~o 

Supply voltage Vb 300 V 

Load resistance Ra... 1 kS2 

Grid No.l driving voltage Vi 0 2.7 VRMS1) 

Supply current Ib 66 64 mA 

Output power Wo 0 5.5 W 

Distortion dtot - 8.5 °/o 

1 ) Value of each tone separately. 
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REMARK 

Single tone data are obtained with a pure sinusoidal input voltage. However 
such an input voltage is in general not representative for the reproduction of 
music and speech, since a purely sinusoidal tone seldom occurs. 
The double tone data are obtained with two sinusoidal signals of different fre-
quencies but of the same amplitude. This appears to be far better in agreement 
with practice. In the case of full drive with two sinusoidal signals different in 
frequency but having the same amplitude, the output power is half the value 
obtained at full drive with a single sinusoidal input voltage of twice this ampli-

tude. To make comparison possible the obtained output power with double tone 
has therefore been multiplied by 2. 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode peak voltage Vap max. 2 kV 1) 

Grid No.2 voltage Vg2o max, 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 12 W 2) 

Grid No.2 dissipation: 

average Wg2 max. 1.75 W 

peak Wg2p max. 6 W 

Cathode current Ik max. 100 mA 

Grid No.l resistor: 

automatic bias Rgl max, 1 MS2 

frame output application 
with automatic bias Rgl max. 2 MS2 

Cathode to heater voltage Vkf max, 200 V 

1) Valid for application in frame output circuits where the max, pulse duration 
is 4~ of a cyeie with a max, of 0.8 ms. 

2) For frame output application Wa =max. 10 W. 
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A.F. OUTPUT PENTODE 

Pentode intended for use as A.F. power amplifier in car radio sets. 

QUICK REFERENCE DATA 

Anode current Ia 24 mA 

Transconductance S 5 mA/V 

Amplification factor 
µg281 

17 

Output power Wo 3 W 

HEATING: Indirect by A.C. or D.C. ; parallel supply 
or two tubes in series on 12 V battery 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: miniature 7-pin 

92

CAPACITANCES 

Anode to all except grid No. 1 

Grid No.l to all except anode 

Anode to grid No.l 

Grid No.l to heater 

k,g3 

noseea 

Vf 6.3 V 

If 200 mA 

Dimensions in mm 

Ca181) 3.5 pF 

Cgl~a~ 5.3 pF 

Cagl max. 0.4 pF 

Cglf max. 0.2 pF 
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TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Grid No. l voltage Vgl -9.0 V 

Anode current Ia 24 mA 

Grid No.2 current Ig2 4. 5 mA 

Transconductance S 5 mA/V 

Amplification factor µg2gl 
17 

Internal resistance Ri 80 kS~ 

OPERATING CHARACTERISTICS 

Class A 

Anode voltage Va 200 250 V 

Grid No.2 voltage Vg2 200 250 V 

Cathode resistor Rk 230 320 S2 

Anode current Ia 23 24 mA 

Grid No.2 current Ig2 4.2 4. 5 mA 

Load resistance Ra ,~ 8 10 kS2 

Grid No.l driving voltage Vi 4.5 5 VRMS 

Output power Wo 2.3 3.0 W 

Distortion dtot 12 12 0 

Grid No. l driving voltage 
forWo =50mW Vi 0.55 0.50 V RIvi3 
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OPERATING CHARACTERISTICS (continued) 

Class AB, two tubes in push-pull 

Anode voltage Va 200 250 V 

Grid No.2 voltage Vg2 200 250 V 

Common cathode resistor Rk 180 180 S2 

Load resistance Raati 10 10 kS2 

Grid No.l driving voltage Vi 0 0.5 7 0 0.5 9 VRMS 

Anode current Ia 2x11.5 - 2x20 2x22 - 2x26 mA 

Grid No.2 current Ig2 2x3.2 - 2x5.2 2x4.0 - 2x7.5 mA 

Output power Wo 0 0.05 4.1 0 0.05 7 W 

Distortion dtot - - 4.5 - - 5 °/-o

Class B, two tubes in push-pull 

Anode voltage Va 200 250 V 

Grid No.2 voltage 
Vg2 

200 250 V 

Grid No.l voltage 
Vgl 

-10 -13 V 

Load resistance Raa.,, 10 10 kS2 

Grid No.l driving voltage Vi 0 0.7 7 0 0.7 9 VAS 

Anode current Ia 2x7.0 - 2x19 2x8.0 - 2x24 mA 

Grid No.2 current Ig2 2x1.2 - 2x5 2x1.2 - 2x7.2 mA 

Output power Wo 0 0.05 4.0 0 0.05 6.5 W 

Distortion dtot - - 3.5 - - 3.5 ~o 
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LIIVII'TING VALUES (Design centre rating system) 

Anode voltage 

"Grid No.2 voltage 

Anode dissipation 

Grid No.2 dissipation 

average at Vi = 0 

peak 

Cathode current 

Grid No.l resistor, automatic bias 

Cathode to heater voltage 
~zose~s 

Vy~ (V) -15 

1) When the heater and positive voltages are obtained from a storage battery 
(pos. voltages by means of a vibrator), the max. values of Va and Vg2 are 
250 V. 

1: V, _ Vy2 = 250V 
2: Va =V92 s 200V 

jo 
--- I92 

Vao max. 550 V 

Va max. 300 V 1) 

Vg2o max• 550 V 

Vg2 max. 300 V 1) 

Wa max. 6 W 

Wg2 
max. 1.25 W 

Wg2p 
max. 2.5 W 

lk max. 35 mA 

R 
gl 

max. 2 MSZ 

V~ max. 100 V 

1 

i 
1 ~'` 
a~ i~ 

100 

I 

(mA) 

80 

60 

40 

20 

-10 -5 o°
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Rk ~320,f1 
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r~~~~~~ 
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~~~r~~r ~~~~~~~~~~~~~~~~■ 
r~~~~~~ ~~~r~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~r~~~~~~~~~~~~~~~~~~■ 
~~~r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~r~~rrr~~~~~~~~~~~~~~~~~~~~~~rr~~~~r~r~~~~~~~~~~~~~~
 Or~~~~~~~~~~~.
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Vo = 250V 
 Vg2 ~ 250V 
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LINE OUTPUT PENTODE 

Beam pentode intended for use as line output tube in television receivers. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

LIMITING VALUES (Design centre rating system) 

Cathode to heater voltage 

DC +peak, k positive 

k negative 

Anode dissipation 

Grid No.2 dissipation 

W(amax 
W 

6 

V~ 

-Vkf 

See graph below 

7700613 

Vf 6.3 V 

If 1.38 A 

max. 200 V 

max. 200 V 3) 

1) Design centre limits for Wa and Wg2. 
2) These limits for Wa and Wg2 should not be exceeded with a nominal tube operating 

in a normal line deflection ctrcuit under the worst probable conditions. 
3) D.C. component max. 100 V . 

For further data and curves of this type 
please refer to type PL 504 
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A.F. OUTPUT PENTODE 

Beam pentode intended for use as A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 100 mA 

Transconductance S 23 mA/V 

Amplification factor 
µg2g1 

13 

Output power (class AB) Wo 40 W 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Magnoval 
max39.7~ 

Vf

If 

6.3 V 

1.05 A 

Dimensions in mm 

X 
C) 

E 
X 

E 

CAPACITANCES 

1283318 

Anode to all except grid No. l Cal l  ) 12. 6 pF 

Grid No. l to all except anode Cgl(a) 22.5 pF 

Anode to grid No. l Cagl 
2.2 pF 

Grid No.l to heater Cglf 0.325 pF 

January 1969 1 
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TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Grid No. l voltage Vgl -13, 2 V 

Anode current Ia 100 mA 

Grid No.2 current Ig2 8.5 mA 

Transconductance S 23 mA/V 

Amplification factor µg2g1 
13 

Internal resistance Ri 7.3 kSt 

OPERATING CHARACTERISTICS 

Class AB, two tubes in push-pull 

Anode supply voltage Vba 

Grid No.2 supply voltage Vbg2 
Common cathode resistor Rk

Load resistance Raa.,, 

265 

265 

56 

2.4 

V 

V 

kS2 

Grid No.l driving voltage Vi 0 11.5 VRMS 

Anode current Ta 2x100 2x118 mA 

Grid No.2 current IS2 2x8.5 2x32.5 mA 

Output power Wo 0 40 W 

Distortion dtot 5 °~o 
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LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 300 V 

Anode dissipation Wa see below 

Grid No.2 dissipation 

average Wg2 see below 

peak Wg2p see below 

Cathode current Ik max. 200 mA 

Grid No.l resistor, automatic bias Rgl max. 0.5 MS2 

Vkf max. 100 V Cathode to heater voltage 

8 

Wg2 mnx 
(W) 

6 

4 

2 

7210016 
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EL504 

LINE OUTPUT PENTODE 

Beam pentode intended for use as line output tube in television receivers. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 1..38 A 

LIIVIITING VALUES (Design centre rating system) 

Cathode to heater voltage, 

DC +peak, k positive Vkf max. 200 V 

k negative —Vkf 200 V 1) 

For further data and curves of this type 
please refer to type PL 504 

1) DC component max. 100 V . 
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EL505 

LINE OUTPUT PENTODE 

Output pentode intended for colour TV line deflection circuits. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 2 A 

LIMTfING VALUES (Design centre rating system) 

Cathode to heater voltage, 

DC +peak, k positive V kf max. 200 V 

k negative 'Vkf max. 200 V 1) 

Anode dissipation Wa max. 25 W 

Anode +grid No . 2 dissipation (triode connected) Wa+Wg2 max. 26 W 

(Design max. rating system) 2 ) 

Anode dissipation Wa max. 34 W 

Anode +grid No. 2 dissipation (triode connected) Wa+Wg2 max. 35 W 

For further data and curves of this type 
please refer to type PL 509 

1) DC component max. 100 V . 

2 ) The design maximum limits should not be exceeded with a normal tube under the 
worst probable operating conditions at a normal picture width. 
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EL508 

FRAME OUTPUT PENTODE 

Pentode intended for use as frame output amplifier in colour television receiv-
ers. 

HEATING: Indirect by A . C . or D. C . ; parallel supply 

Heater voltage 

Heater current 

LIMITING VALUES (Design centre rating system) 

Cathode to heater voltage Vkf 

For further data of this type please 
refer to type PL508 

Vf 6.3 V 

If 825 mA 

max. 100 V 
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EL509 

LINE OUTPUT PENTODE 

Output pentode intended for colour TV line deflection circuits. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater voltage 

LIMITING VALUES (Design centre rating system) 

Cathode to heater voltage, 

DC +peak, k positive 

k negative 

Vf 6.3 V 

If 2 A 

Vkf max. 200 V 

—Vkf max. 200 V 1) 

For further data and curves of this type 
please refer to type PL 509 

1) DC component max. 100 V. 
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EM80 

TUNING INDICATOR 

Tuning indicator intended for use in A.M. receivers. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

Vf

If

6.3 V 

300 mA 

DIMENSIONS AND CONNECTIONS Dimensions in mm 

Base: Noval mox22. 
14.3-l4•.9 

LC 

kq' 

g~+Zcx~ 

f   i. c. 
0 

04 S so 

02 
~ f 

;' Bo
., ~ 90

Z 

a, D 

i.c 

0 
q 

pp~ ~ 
~O b 

E E 

7206040 7ZOfOM.t 

OPERATING CHARACTERISTICS 

Supply voltage 

Luminescent screen voltage 

Anode resistor 

Grid resistor 

Vb 250 V 

V~ 250 V 

R a 0.5 MSl 

Rg 3 MSt 

Grid supply voltage Vb -1 -14 V 
g 

Light sector (3 5 SO 

Anode current Ia 0.37 0.01 mA 

Luminescent screen current I ~ 2 2.3 mA 

December 1969 1 



EM80 

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Anode dissipation 

Luminescent screen voltage 

Cathode current 

Grid resistor Rg max. 3 MS2 

Cathode to heater voltage Vkf max. 100 V 

Vao max. 550 V 

Va max. 300 V 

Wa max. 0.2 W 

Vp o max. 550 V 

Vp max. 300 V 

Vp min. 165 V 

Ik max. 3 mA 
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EM81 

TUNING INDICATOR 

Tuning indicator tube. 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage Vg 6.3 V 

Heater current Ip 300 mA 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

OPERATING CHARACTERISTICS 

Supply voltage 

Luminescent screen voltage 

Anode resistor 

Grid resistor 

Dimensions in mm 

imron.i 

Vb 250 V 

V~ 250 V 

R a 0.5 MS2 

Rg 3 MS2 

Grid supply voltage Vbg —1 —10.5 V 

Shadow sector a 65 5 ° 

Anode current Ia 0.37 0.02 mA 

Luminescent screen current IQ 2.0 2.3 mA 
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EM81 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 0.2 W 

Luminescent screen voltage Vp o max. 550 V 

Vp max. 300 V 

Vp min. 165 V 

Cathode current Ik max. 3 mA 

Cathode to heater voltage Vkp max. 100 V 

Grid resistor Rg max. 3 MS2 

2 January 19b9 



EM84 

TUNING INDICATOR 

Indicator tube with triode amplifier intended for use as tuning indicator or for 
modulation control. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vg 6.3 V 

Heater current If 210 mA 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

The arrow near pin 7 indicates the viewing direction. 

OPERATING CHARACTERISTICS (D connected to a) 

Supply voltage 

Luminescent screen voltage 

Anode and deflection electrode resistor 

Grid resistor 

Vb 

Vp 

Ra,D 

Rg

Dimensions in mm 

nose 3~ i 

250 V 

250 V 

470 kSt 

3 MS2 

Grid supply voltage Vbg 0 -22 V 

Anode and deflection electrode current Ia+D 0.45 0.06 mA 

Luminescent screen current Ip 1.0 1.8 mA 

Shadow length a 21 t5 0 mm 
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EM84 

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Anode dissipation 

Deflection electrode voltage 

Luminescent screen voltage 

Cathode current 

Grid resistor 

Cathode to heater voltage 

Bulb temperature 

2.5 7Z06B3B

2 

(mA) 

1.5 

1 

0.5 

Vao max. 550 V 

Va max. 300 V 

Wa max. 0.5 W 

VDo max. 550 V 

VD max. 300 V 

Vp o max. 550 V 

VR max. 300 V 

Vp min. 170 V 

Ik max. 3 mA 

Rg max. 3 MSl 

Vkf max. 100 V 

tbulb max. 120 ° C 

25 

0 
M 

a 

Vb — 250V 
Vi =250V 

~qp=0.4 ~1L 
9 

I1 

0 
Vby (V) 30 

20

(mm) 

15 

10 

5 

20 Xl 0 
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EM87 

TUNING INDICATOR 

Tuning indicator tube. 

HEATING: Indirect by A.C. or D.C.; series or parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

ax3° 

og 6 ~ e go 
04 

0 2 0 0 

Dimensions in mm 

The arrow near pin 7 indicates the viewing direction. 

OPERATING CHARACTERISTICS (D connected to a) 

1206/771 

Supply voltage Vb 250 V 

Luminescent screen voltage V~ 250 V 

Anode and deflection electrode resistor Ra D 100 kSl 

Grid resistor Rg 3 MS2 

Grid supply voltage Vbg 0 -LO -15 V 

Anode and deflection electrode current Ia+D 2.0 0.5 0.2 mA 

Luminescent screen current Ip 1.0 1.8 2.0 mA 

Shadow length a 21 0 -1.5 mml) 

1) A negative value of "a" means overlapping: 
The grid bias for a = o is reduced by decreasing Vp . 
The measure of overlapping at Vg = -15 V will then increase (see page 4). 
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EM87 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 0.6 W 

Deflection electrode voltage VDo max. 550 V 

VD max. 300 V 

Luminescent screen voltage Vp o max. 550 V 

Vp max. 300 V 

Vp min. 170 V 

Grid resistor Rg max. 3 MSZ 

Cathode current Ik max. 5 mA 

Cathode to heater voltage Vkf max. 250 V 

Bulb temperature tbulb max. 120 °C 
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EM87 

~~ 
EM 89 

~~
—5 

1S 

S 

0 
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EM87 

EM B7 

_~~ 
—15 V~j  (V) —10 —5 

O 
(mm) 

15 

10 

5 

0 

0 5
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MAINTENANCE TYPE EY81 

BOOSTER DIODE 

Booster diode intended for use in line time-base circuits of television receivers. 

HEATING: Indirect by A.C. or D.C. ; parallel supply 

Heater current 

Heater voltage 

For further data and curves 
please refer to type PY81 

Vf 6.3 V 

If 810 mA 
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MAINTENANCE TYPE EY82 

SINGLE ANODE RECTIFYING TUBE 

Single anode high vacuum rectifying tube. 

QUICK REFERENCE DATA 

(two tubes) 

Transformer voltage 

D.C. current 

~'t r 

Io

2x300 VRMS 

360 mA 

HEATING : Indirect by A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Koval 

{ rzosow unm~ 

Vf 6.3 V 

I f 900 mA 

Dimensions in mm 

OPERATING CHARACTERISTICS (two tubes in a two-phase half -wave circuit) 

Transformer voltage Vtr = 2x250 2x280 2x300 VRMS 

D.C. output voltage Vo = 225 250 268 V 

D.C. current Io = 360 360 360 mA 

Protecting resistance Rt = 2x75 2x95 2x110 S2 

Input capacitance of smoothing filter Cfilt 60 60 60 µF 
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EY82 

LIMITING VALUES (Design centre rating system) 
For two tubes in a two-phase half -wave circuit. 

Transformer voltage Vtr max. 2x300 VRMS 

Anode voltage, peak inverse Va invp max. 850 V 

D.C. current Io max. 360 mA 

Anode peak current (each tube) Iap max. 1. 1 A 

Cathode to heater voltage, peak V~p max. 450 V 

Input capacitor of smoothing filter Cfilt max. 60 µF 1) 

Protective resistance Rt min. 2x75 2x95 2x110 S2 
at transformer voltage Vtr 2x250 2x280 2x300 VRMS 

1) When RRt is increased by 10 S2, Cfilt -max. 100 µF. 
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MAINTENANCE TYPE EY86 
EY87 

SINGLE ANODE E.H.T. RECTIFYING TUBES 

High-vacuum single-anode rectifying tubes for high tension in television re-
ceivers (E.H.T. supply from the line time base). 

The EY86 and the EY87 are equivalent except for the EY87 having a chemically 
treated envelope which avoids flash-over under conditions of high humidity and 
low atmospheric pressure (45 cm Hg). 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 90 mA 

When the heater is to be operated on R.F. or flyback pulses, the heater volt-
age can be adjusted to 6.4 V e.g. by measurement with a thermocouple. 

For further data and curve of these types 
please refer to types DY86/DY87 
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EY$~ 

BOOSTER DIODE 

Booster diode intended for use in line time base circuits of television receivers . 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If

For further data and curves of this type 
please refer to type PY88 

1.55 A 
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MAINTENANCE TYPE EY500 

BOOSTER DIODE 

.Booster diode intended for use in time base circuits of colour television re-
ceivers. 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf  6.3 V 

Heater current If 2.1 A 

For further data and curves of this type 
please refer to type PY500 
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MAINTENANCE TYPE EZ40 

DOUBLE ANODE RECTIFYING TUBE 

Double anode high vacuum rectifying tube 

QUICK REFERENCE DATA 

Transformer voltage 

D.C. current 

Vtr 

Io

2x350 V 

90 mA 

HEATING: Indirect by A. C . ; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

f f ]Z06094 

OPERATING CONDITIONS as two-phase half -wave rectifier 

Vf 6.3 V 

If 600 mA 

Dimensions in mm 

Transformer voltage 

D. C . output voltage 

Vtr 2x250 2x275 2x300 

See page B 

2x350 VR ~ 

D.C, current Io 90 90 90 90 mA 

Protecting resistance 

Input capacitor of smoothing 
filter 

Rt

Cfilt 

2x125 

50 

2x175 2x215 

50 50 

2x300 

50 

S2 

µF 
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EZ40 

LIMITING VALUES (Design centre rating system) 

Transformer voltage Vtr max, 2x350 VR~ 

D.C. current Io max. 90 mA 

Cathode to heater voltage, 
peak, k pos Vkfp max. 500 V 

Input capacitor of 
smoothing filter Cfilt max. 50 µF 

Protecting resistance Rt min. 2x125 2x175 2x215 2x300 
at transformer voltage Vtr 2x250 2x275 2x300 2x350 

700 

Vo
(V) 

600 

500 

400 

300 

200 

goo 

00

~mso9z-sae.a~ 

1. V~r=2x25~Vrms 
2. Vr =2x 275Vrms 

yC=50uF    Vtr =2x300Vrms f 
Vrr = 2x 350V ms 

.- ~~~.■■.. ou. -off   uuii 

►- :.-
oo.  ~~  `  . 
:.- ~~-
.- ~_ 
uo   ~ii~~~~r c~=_'

~_ _ _ ~..
 `~ ~ G. 
 i iii 

~_ ■ 
:: a:   . ...   ...... c••m.=....=...m:: 

 ::~: e~=:$=::m:: 

20 40 60 80 I a(mA) 100 

S2 

VR MS 
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MAINTENANCE TYPE EZ41 

DOUBLE ANODE RECTIFYING TUBE 

Double anode high vacuum rectifying tube 

QUICK REFERENCE DATA 

Transformer voltage 

D.C. current 

Vtr 2x250 VRMS 

Io 60 mA 

HEATING: Indirect by A.C.; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

0 
cD 
x 
0 

~E x 
d 
E 

s 

max 22 
f nosws ~zoson 

Vf 6.3 V 

If 400 mA 

Dimensions in mm 

OPERATING CHARACTERISTICS as two-phase half -wave rectifier 

Transformer voltage Vtr 2x250 VRMS 

D.C. output voltage Vo 253 V 

D.C. current Io 60 mA 

Protecting resistance Rt 2x150 S2 

Input capacitor of smoothing filter Cfilt 8 uF 

January 1970 1 



EZ41 

LIMITING VALUES (Design centre rating system) 

Transformer voltage Vtr max. 2x250 

D.C. current Io max. 60 

Cathode to heater voltage, 
peak, k pos Vkf max. 350 

Protecting resistance Rt min. 2x150 2x250 

at Cfilt 8 16 

Vo
(V) 

350 

300 

250 

2 10 

VRMS 

mA 

V 

2x300 S2 

32 µF 

Vt~_2x2.50Vms
1. Cttt=BµF•Rt=150.fL 

2Cftt=16µF Rt=250.fZ 
3. Cf it=?~{~ Rt=300,CL 

~P
 9

2 
S 

90
29

07
L 

2 
3 

20 30 40 50 I o (mA) 60 
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EZ80 

DOUBLE ANODE RECTIFYING TUBE 

Double anode high vacuum rectifying tube 

QUICK REFERENCE DATA 

Transformer voltage 

D.C. current 

Vtr 

Io

2x350 VR MS 

90 mA 

HEATING: Indirect by A.C.; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
max 22.2 

~n 
D (D 
x x 
O O 
E E 

noaua 

Vf 6.3 V 

If 600 mA 

Dimensions in mm 

OPERATING CHARACTERISTICS as two-phase half -wave rectifier 

Transformer voltage Vtr 2x250 2x275 2x300 2x350 VR~ 

D. C . output voltage Vo 260 285 310 360 V 

D.C. current Io 90 90 90 90 mA 

Protecting resistance Rt 2x125 2x175 2x215 2x300 S2 

Input capacitor of 

smoothing filter Cfilt 50 50 50 50 µF 
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EZ80 

LIIIZTITNG VALUES (Design centre rating system) 

Transformer voltage 

D.C. current 

Vtr 

Io

max. 2x350 VR~ 

max. 90 mA 

Cathode to heater voltage, 
peak, k pos V~p max. 500 V 

Input capacitor of 
smoothing filter Cfilt max. 50 µF 

Rt min. 

Vtr 

Protecting resistance 
at transformer voltage 

2x125 2x175 2x215 2x300 St 
2x250 2x275 2x300 2x350 VR~ 

2 January 1969 
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EZ80 

~zoszw—s.as.n~ 

20 40 60 80Io6nA) XXJID 
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MAINTENANCE TYPE EZ81 

DOUBLE ANODE RECTIFYING TUBE 

Double anode high vacuum rectifying tube. 

QUICK REFERENCE DATA 

Transformer voltage 

D.C. current 

Vtr 

Io

2x450 VR MS 

100 mA 

HEATING: Indirect by A.C.; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

)206071 

Vf 6.3 V 

If 1 A 

Dimensions in mm 

1 

v 

k 
0 

n 

k 
b 
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EZ81 

OPERATING CHARACTERISTICS 

As two-phase half -wave rectifier with capacitor input filter See page 4 upper fig. 

Transformer voltage Vtr 2x250 2x350 2x450 VRMS 

D.C. output voltage Vo 245 352 497 V 

D.C. current Io 160 150 100 mA 

Protecting resistance R C 2x150 2x230 2x310 S2 

Input capacitor of smoothing filter Cfilt 50 50 50 µF 

As two-phase half -wave rectifier with choke input filter See page 4 lower fig. 

Transformer voltage 

D. C . output voltage 

D. C . current 

Choke 

LIMITING VALUES (Design centre 

Anode voltage, peak inverse 

D.C. current 

Transformer voltage 

Anode current, peak 

surge 

Cathode to heater voltage, k pos 

Input capacitor of smoothing filter 

Protecting resistance 

Choke 

Vir 

Vo

Io

L 

2x250 2x350 2x450 VRMS 

199 288 378 V 

180 180 150 mA 

10 10 10 H 

rating system) 

Vainvp max. 1300 V 

Io

Vtr 

IaP 

Iasurge 

Vkf max. 500 V 

See page 3 
lower figure 

Cfilt 

Rt min. 

L min. 

max. 500 mA 

max. 1.8 A 

max. 50 µF 

See page 5 

See page 4 lower fig. 
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EZ81 
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GY501 

SINGLE ANODE E.H.T. RECTIFYING TUBE 

Single anode E.H.T. rectifying tube intended for use in colour television re-
ceivers. 
The GY501 has a chemically treated envelope to avoid flash-over undercondi-
tions of high humidity and low atmospheric pressure (45 cm Hg). 

QUICK REFERENCE DATA 

D.C. output voltage Vo 25 kV 

Anode current Ia 1.5 mA 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater voltage Vf 3.15 V 1) 

Heater current If 400 mA 

DIMENSIONS AND CONNECTIONS 

Base: Magnoval 

f, k fk 

.c 
E 

Dimensions in mm 
max30.2¢ 

9.15+0 113 

Pins 1, 5 and 9 may be used to connect an anti -corona ring. 

Circuit elements having the same potential as the heater (e.g. a series re-
sistor) may be connected to pins 3 and 7. These pins must never be earthed. 

Precaution: X-ray shielding may be required to give protection against exces-
sive radiation. 

1) Under nominal operating conditions and with the longterm average value of 
Ia to be expected in practice, VfRMS should be 3.15 V. 
The heater voltage deviation resulting from spread or variation of operating 
conditions should be limited to the values indicated by the diagram in fig.A. 
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GY501 

CAPACITANCES 

Anode to cathode Cak 1.2 pF 

OPERATING CHARACTERISTICS 

Output voltage Vo 25 kV 

Anode current Ia 1.5 mA 

LINIITING VALUES (Design centre rating system ) 

Peak inverse voltage (absolute max.) Vainvp max. 35 kV 1) 

Output voltage (absolute max.) Vo max. 27.5 kV 

Output current, average Io max. 1.7 mA 

peak IoP max. 100 mA 2) 

1) The negative peak due to ringing in the line output transformer should be 
taken into account. 
Max. pulse duration 22~ of a cycle and 18 µs. 

2 ) Design max. rating system 
Max. pulse duration 10~ of a line scanning cycle with a max. of 10 µs. 

2 December 1969 
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GZ34 

DOUBLE ANODE RECTIFYING TUBE 

Double anode high vacuum rectifying tube. 

QUICK REFERENCE DATA 

Transformer voltage Vtr 

D.C. current Io

2x450 VRMS 

250 mA 

HEATING: Indirect by A.C.; parallel supply 

Heater voltage 

Heater current 

DIMENSIONS AND CONNECTIONS 

Base: Octal 
~ ax33.N 

7206066 

Vf 5 V 

If 1.9 A 

Dimensions in mm 

January 1970 I 



GZ34 

OPERATING CHARACTERISTICS 

As two-phase half -wave rectifier with capacitor input 

Transformer voltage Vtr 2x300 2x350 2x400 VRMS 

D.C. output voltage Vo 330 380 430 V 

D.C. current Io 250 250 250 mA 

Protecting resistance Rt 2x75 2x100 2x125 S2 

Input capacitor of smoothing filter Cfilt 60 60 60 µF 

Transformer voltage Vtr 2x450 2x500 2x550 VRMS 

D.C. output voltage Vo 480 560 640 V 

D.C. current Io 250 200 160 mA 

Protecting resistance Rt 2x150 2x175 2x200 S2 

Input capacitor of smoothing filter Cfilt 60 60 60 µF 

As two-phase half -wave rectifier with choke input 

Transformer voltage Vtr 2x300 2x350 2x400 VRMS 

D.C. output voltage Vo 250 290 330 V 

D.C. current Io 250 250 250 mA 

Protecting resistor Rt 0 0 0 S2 

Choke L 10 10 10 H 

Transformer voltage Vtr 2x450 2x500 2x550 VRMS 

D.C. output voltage Vo 375 420 465 V 

D.C. current Io 250 250 225 mA 

Protecting resistor Rt 0 0 0 S2 

Choke L 10 10 10 H 

2 January 1970 



GZ34 

LIMITING VALUES (Design centre rating system) 

See also page 5 

Capacitor input 

Anode voltage, 
peak inverse Vainvp max. 1500 V 

D.C. current Io max. See page 5 

Anode peak current Iap max. 750 mA 

Input capacitor of 
smoothing filter Cfilt max. 60 µF 

Protecting resistance Rt min. 2x50 2x75 2x100 2x125 2x150 2x175 S2 

at transformer 
voltage Vtr 2x300 2x350 2x400 2x450 2x500 2x550 VRMS 

Choke input 

Anode voltage, 
peak inverse Vainvp max. 1500 V 

D.C. current Io max. See page 5 

Anode peak current Iap max. 750 mA 

January 1970 3 
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PABC80 

TRIPLE DIODE-TRIODE 

Triple diode-triode, intended for video and FM and AM audio signal detection 

and A.F. signal amplification. 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 

Heater voltage Vf

For further data and curves 
please refer to UABC80 

300 mA 

9.5 V 

January 1969 1 





PC86 

U.H.F. TRIODE 

Triode intended for use as grounded grid U.H.F. amplifier, oscillator or 
mixer for bands IV and V. 

QUICK REFERENCE DATA 

Anode current 

Transconductance 

Amplification factor 

Ia 12 mA 

S 14 mA/V 

µ 68 - 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

f rzosas 

December 1969 

300 mA 

3.8 V 

Dimensions in mm 

If

Vf

nno:~ 



PC 86 

OPERATING CHARACTERISTICS 

As grounded grid amplifier 

Anode voltage Va 175 V 

Cathode resistor R k 125 S2 

Anode current Ia 12 mA 

Transconductance S 14 mA/V 

As self -oscillating mixer 

Supply voltage Vba 220 V 

Anode resistor R a 5.6 kSl 

Grid resistor Rg 47 kSl 

Anode current Ia 12 mA 

Grid current Ig 50 µA 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 220 V 

Anode dissipation Wa max. 2.2 W 

Cathode current Ik max. 20 mA 

Grid voltage —Vg max. 50 V 

Grid resistor Rg max. 1 MS2 

Cathode to heater voltage Vkf(kpos) max. 100+ V 1) 

1) A.C. component max. 50 VRMS• 

2 January 1969 



PC86 

CAPACITANCES 

Without external shield 

Anode to grid C~ 2.2 pF 

Anode to cathode C~ 0.24 pF 

Grid to cathode Cgk 3.5 pF 

Grid to heater Cgf 0.27 pF 

Cathode to grid +heater Ck/gf 6.3 pF 

Grid to cathode +heater Cg/kf 3.8 pF 

Anode to cathode +heater Ca/kf 0.35 pF 

Anode to grid +heater Ca/gf 2.3 pF 

With external shield 

Anode to grid +screen Ca/gs 3.3 pF 

Cathode +heater to grid +screen C~/gs 4.1 pF 

Anode to cathode +heater Ca/~ 0.3 pF 

TYPICAL CHARACTERISTICS 

Anode voltage Va 175 V 

Grid voltage Vg -1.5 V 

Anode current Ia 12 mA 

Transconductance S 14 mA/V 

Amplification factor µ 68 -

Equivalent noise resistance R eq 230 Sl 

Increase Cg OCg 2 pF 1) 

1) Difference between Cg of cold and hot tube. 
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PC88 

U.H.F. TRIODE 

Triode intended for use as grounded grid U.H.F. amplifier for bands IV and V 

QUICK REFERENCE DATA 

Anode current Ia 12.5 mA 

Transconductance S 13.5 mA/V 

Amplification factor µ 65 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

If

Vf

300 mA 

3.8 V 

Dimensions in mm 

CAPACITANCES 

Without external screen 

nnons 

Anode to grid Cag 
1.2 pF 

With external screen (inside diameter 22.2 mm) 

Anode to grid 
Cag 

1.7 pF 

Grid to anode +cathode Cg/kf 3.8 pF 

Anode to heater +cathode C a/kf 0.055 pF 

7ecember 1969 1 



PC88 

TYPICAL CHARACTERISTICS 

Anode voltage Va 160 V 1) 

Cathode resistor R k 100 Sl 1) 

Anode current Ia 12.5 mA 

Transconductance S 13.5 mA/V 

Amplification factor µ 65 

Equivalent noise resistance R eq 240 S2 

Noise figure at f = 850 MHz F 10 dB 

Anode voltage Va 0 V 

Grid current, positive Ig 0.3 µA 

Grid voltage -Vg max. 1.3 V 

Series resonancefrequencies 

Measured between a point on the relevant tube pin close to the tube bottom and 
a point close to the relevant pin on a metal reference plane, placed against the 
tube bottom. 
All the pins, except the relevant one, are connected to the reference plane with 
a negligible impedance. 
The tube is screened by a metal screen with an inside diameter of 22.2 mm 
placed upon the metal reference plane. 

Heater voltage Vf 0 V 

Anode voltage Va 0 V 

Anode resonance frequency fo 1700 MHz a 
Cathode resonance frequency fok 1000 MHz 

LINIITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 175 V 

Anode dissipation Wa max. 2 W 

Cathode current Ik max. 13 mA 

Grid voltage -Vg max. 50 V 

Grid resistor (Rk = 100 S2) Rg max. 1 MSZ 

Cathode to heater voltage Vkp max. 100 V 1) 

1) To fulfil the modulation hum requirements, the A.C. component should not 
exceed 50 VRMS• 
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MAINTENANCE TYPE PC92 

H.F. TRIODE 

Triode intended for use as H. F . amplifier, oscillator, mixer and in frame 
deflection circuits and line deflection circuits of TV receivers. 

QUICK REFERENCE DATA 

Anode current Ia 12 mA 

Transconductance S 7.2 mA/V 

Amplification factor µ 67 - 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 300 mA 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: 7 pin miniature 

Vf 3.1 V 

Dimensions in mm 

max 19 

I ~~ co'

v ~ 
k ~ 
O 

D 

UU ~ UU ~ . 
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PC92 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Grid voltage -Vg max. 50 V 

Cathode current, average Ik max. 15 mA 

peak Ikp max. 150 mA 3) 

Cathode to heater voltage (k pos.) V~ max. 250 V 1) 

(k neg.) Vkf max. 250 V 

(D.C. component max. 100 V) 

Grid resistor (automatic bias) Rg max. 1 MS2 

OPERATING CONDITIONS AS BLOCKING OSCILLATOR 

To take into account the tube tolerances, the decrease of the characteristics 
during life and the decrease of the emission at underhe~ting, the circuit should 
be designed so that acceptable performance is obtained with a cathode peak 

current of 100 mA 2) (150 mA 3)). It is recommended to limit the peak current 
of new tubes by an automatic amplitude limiting circuit e.g, by the use of non 
by-passed grid and anode resistors. 

1) During the warm-up period of the tubes Vk{ (k pos.) (D.C. component) 
max. 315 V. 

2) Pulse duration 4°Jo of a cycle and max. 0.8 ms. 

3) Pulse duration 1°Jo of a cycle and max. 0.2 ms. 

2 MAINTENANCE TYPE January 1969 



PC92 

CAPACITANCES 

Grounded cathode circuit 

without external shield 

Input Ci 2.8 pF 

Output Co 0.55 pF 

Anode to grid Cag 1.8 pF 

With external shield 19.5 mm diameter 

Anode to cathode, heater and shield Ca/kfs 1.4 pF 

Cathode to grid, heater and shield C k/gfs 4.7 pF 

Anode to grid, heater and shield Ca/gfs 2.9 pF 

Grounded grid circuit 

without external shield 

Input Ci 4.6 pF 

Output Co 2.0 pF 

Anode to cathode Cak 0.24 pF 

Cathode to heater Ckf 2.0 pF 

Grid to heater Cgf max. 0.15 pF 

TYPICAL CHARACTERISTICS 

Anode voltage Va 100 170 200 230 V 

Grid voltage Vg -0.9 -1.0 -0.9 -1.6 V 

Anode current Ia 3.0 8.5 12.0 10.5 mA 

Transconductance S 3.8 6.0 7.2 6.0 mA/V 

Amplification factor µ 58 65 67 62 -

Equivalent noise resistance Req 0.5 0.4 0.5 kS2 
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MAINTENANCE TYPE PC97 

V.H.F. TRIODE 

Triode intended for use as R.F. amplifier in V.H.F. television receivers. 

QUICK REFERENCE DATA 

Anode current Ia

Transconductance S 

Amplification factor µ 

11 mA 

13 mA/V 

65 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current II

Heater voltage Vf

DIMENSIONS AND CONNECTIONS 

Base: Miniature 7 pins 

300_ mA 

4.5 V 

Dimensions in mm 
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CAPACITANCES 
with external screen without external 

of 19.1 mm diam. screen 

Anode to all Ca 4.3 3.3 pF 

Grid to all Cg 5.0 5.0 pF 

Anode to grid Cag 0.48 0.48 pF 

Anode to cathode Cak 0.21 0.25 pF 

Grid to cathode Cgk 3.2 3.2 pF 

Grid to heater Cgf max. 0.28 max. 0.28 pF 

Cathode to heater Ckf 2.5 2.5 pF 

TYPICAL CHARACTERISTICS (pin 6 connected to cathode) 

Anode voltage Va 135 V 

Grid voltage Vg -1.0 V 

Anode current Ia 11 mA 

Transconductance S 13 mA/V 

Amplification factor µ 65 

Internal resistance R i 5 kSl 

Grid voltage Vg -3.1 V 

Transconductance S 0.65 mA/V 

Grid voltage Vg -5.0 V 

Anode current Ia 0.1 mA 

Transconductance S 0.13 mA/V 

2 MAINTENANCE TYPE January 1970 
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OPERATING CHARACTERISTICS (pin 6 connected to cathode) 

Anode supply voltage Vba 2001) 2002) V 

Anode resistor Ra 5.6 5.6 kS2 

Cathode resistor R k 82 0 Sl 

Grid resister Rg 0 1.0 MS2 
~~ ~~~ 

Grid supply voltage 
Vbg 

0 -4.4 -7.5 0 -4.2 -7.3 V 

Anode current Ia

Transconductance S 

bg 

Anode supply voltage Vba
Grid resistor Rg

Grid supply voltage Vbg

Anode current Ia

Transconductance S 

1) See curves 1, page 6 
2) See curves 2, page 6 
3) See curves 3, page 6 
4) See curves 4, page 6 

12 - - 13 - - mA 

14 0.7 0.14 15.5 0.78 0.155 mA/V 

+Vbo 

Ro _ seko. 

2003) 2004) V 

0.22 0.56 MSZ 
~~ 

0 -5.9 -9.0 

~—, 
0 -9.2 -12.5 V 

14 - - 14 - - mA 

16 0.80 0.16 16 0.80 0.16 mA/V 
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LIMITING VALUES (Design centre rating system) 

Anode voltage 

Anode dissipation 

Negative grid voltage 

Grid circuit resistance 

Cathode current 

Cathode to heater voltage 

>D 

Vao max. 550 V 

Va max. 200 V 

Wa max. 2.2 W 

—Vg max. 50 V 

Rg max. 1 MSZ 

Ik max. 20 mA 

Vkf max. 100 V 

~aoce~

R, 
(MS1) 

R; 

0.1 

0.01 r 

Va=135V 

5 
Io 

0.001 
—B Vy (VI —6 —4 -a 

100 

to
(mA) 

5 
(mA/V) 

]0 

1 

0.1 

00.01 
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PC900 

V.H.F. TRIODE 

Triode intended for use as R.F. amplifier in V.H.F. television receivers. 

QUICK REFERENCE DATA 

Cathode current 

Transconductance 

Amplification factor 

Ik max. 20 mA 

S 20 mA/V 

µ 84 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base; Miniature 7p 
max 19 

If 

Vf

300 mA 

3.9 V 

Dimensions in mm 

CAPACITANCES (with external shield, internal diameter 19.1 mm, connected 

to cathode) 

Anode to all except grid Ca(g) 3.0 pF 

Grid to all except anode Cg(a) 4.5 pF 

Anode to grid Cag 0.365 pF 

Anode to cathode Cak 0.08 pF 

Grid to cathode Cgk 3.3 pF 

Grid to heater Cgf max. 0.07 pF 

Cathode to heater Ckf 2.3 pF 
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PC900 

TYPICAL CHARACTERISTICS 

Anode voltage Va 135 

Shield voltage Vs 0 V 

Grid voltage Vg -1 -2.8 -5.9 V 

Anode current Ia 11.5 - mA 

Transconductance S 14.5 1.45 0.145 mA/V 

Amplification factor µ 76 

OPERATING CHARACTERISTICS 

Anode supply voltage Vba 135 200 200 V 

Anode resistor Ra 1.5 5.6 5.6 kS2 

Shield voltage Vs 0 0 0 V 

Cathode resistor R k 0 0 87 S2 

Anode current Ia 16.5 16.5 11.5 mA 

Grid current Ig 20 20 - µA 

Transconductance S 20 20 14.5 mA/V 

Amplification factor µ 84 84 76 

Transconductance S 2 2 1.45 mA/V 
l
~ 

1 Grid voltage Vg -2.3 -3.2 -3.8 V 

Transconductance S 0.2 0.2 0.145 mA/V 

Grid voltage Vg -5.3 -7.7 -8.3 V 
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LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 200 V 

Wa max. 2.2 W 

Ik max. 20 mA 

-Vg max. 50 V 

Anode dissipation 

Cathode current 

Negative grid voltage 

Grid resistor 

Grid resistor in A.G.C. circuits 

Cathode to heater voltage 

Rg. 

Rg

Vkf 

max. 1 MS2 

max. 3 MSZ 

max. 100 V 1) 

7Z01679/53jj 

VS=OV 

S=20mA/V 
19mA/V 

l6m ~ /V 

~~) ~~~ 1~ 
 14mA/V ~ ~ I 1A' 

,~i ~'1, 12mA/V •,~~ . ~~~~'~

lOm /V~'~~, I'':  ~ 1 ~ r~ 'If ~~►,~. 
 BmA/V  ~` 

~I 
6mA/V ~ ~ '' 

'/ ''  4mA/V ' ;1 it , I,~ 1  ~~ti~., ►. ~~~1:ii
■~~~%ice, ~i~: ■■ 

_~i~ii~/~~~

 to
(mA) 

20 

15 

10 

5 

 0 
0 

1) To fulfil the modulation hum requirements, V~ should not exceed 55 VRMS• 

January 1970 3 



PC900 

S ~°E ~nQ ~ 
E 

7
2
0
2
5
 2
 6-
5.

J.
 ij

j 

d
i

1

0 
0 
0 0

h 

,yo 

l

TTT1TTT ~ ~  

1 

h 

N 
0 
0 
n 

I  

~~ 

Y ~ Y  
~O tp ~  
u> In .~ 
II II II 

~o ~o ~o  

N N ^~O 
II II II II 

Q41U  

L

Q m U 

N 

N 

1 

I 

~°' 

Q i 
4 January 1970 



PC900 

7203024-5.3. j~ 100 
A. V~=200V, Ro =5,6kd1.  
B. Vy~=200V, Ro = 5,6k(L; Rk =87d1,
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PCC85 

R.F. DOUBLE TRIODE 

Double triode intended for various applications in television receivers. 

QUICK REFERENCE DATA 

Anode current Ia LO mA 

Transconductance S 6.7 mA/V 

Amplification factor µ 48 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
max 222 

If 

Vf

)Zi1039 

300 mA 

9.0 V 

Dimensions in mm 

December 1969 1 



PCC85 

CAPACITANCES (each unit unless otherwise specified) 

Anode to grid 

Anode to cathode 

Anode to cathode +heater +screen 

Grid to cathode +heater +screen 

Anode to cathode +heater +screen 
(measured with external screen 
of 22.5 mm diam. ) 

Anode to anode other unit 

Anode to anode other unit 
(measured with external screen 
of 22.5 mm diam.) 

Grid to grid other unit 

Anode to grid other unit 

Anode to grid other unit 

Anode to cathode other unit 

Anode to cathode other unit 

Grid to cathode other unit 

Grid to cathode other unit 

TYPICAL CHARACTERISTICS (each unit) 

Anode voltage Va

Grid voltage Vg

Anode current la

Transconductance S 

Amplification factor µ 

REMARK 

Cag 

Cak 

Ca/kfs 

Cg/kfs 

Ca/kfs 

Caa` 

Caa' 

Cgg~ 

Cagy 

Ca ~g

Cak' 

Ca'k 

Cgk+ 

Cg~k

1.5 pF 

0.18 pF 

1.2 pF 

3.1 pF 

1.8 pF 

max. 0.04 pF 

max. 0.008 pF 

max. 0.003 pF 

max. 0.008 pF 

max. 0.008 pF 

max. 0.008 pF 

max. 0.008 pF 

max. 0.003 pF 

max. 0.003 pF 

100 170 200 V 

—1.2 1) —1.75 —2.4 V 

4.5 10 10 mA 

4.8 6.7 6 mA/V 

46 48 46 

Microphony 

This tube can be used without special precautions against microphony in A.F. 
applications in which the input voltage Vi > 5 mV for an output of 50 mW (or 
50 mV for an output 5 W) provided the peak acceleration of the tube is not 
greater than indicated in the section "Microphony" of the "General Operational 
Recommendations". 

1) In this case grid current may occur. If this is not permissible, a condition 
with a bias of —1.5 V should be chosen. 
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PCC85 

OPERATING CHARACTERISTICS (each unit) 

As self -oscillating additive mixer 

Anode supply voltage Vb 100 170 200 V 

Anode resistor Ra 4.7 4.7 8.2 kS2 

Grid resistor Rg 1 1 1 MSl 

Oscillator voltage Vosc. 1.8 2.8 2 8 VRMS 

Anode current Ia 2.7 5.5 6 mA 

Conversion conductance Sc 2.2 2.8 2.9 mA/V 

Internal resistance R i 19 15 14 kS2 

Grid input resistance (f = 100 MHz) rg 15 kS2 

As oscillator in television receivers 

Anode supply voltage Vb L80 V 

Anode resistor Ra 4.4 kS2 

Grid resistor Rg 22 kSl 

Oscillator voltage Vosc. 9 VRMS 

Anode current Ia 7.4 mA 

Anode dissipation Wa 1.2 W 

LIMITING VALUES (each unit) (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Anode dissipation, total Wa+Wa' max. 4.5 W 

Cathode current Ik max. 15 mA 

Cathode to heater voltage Vkf max. 90 V 

Grid voltage , negative —Vg max. 100 V 

Grid resistor Rg max. 1 MS2 
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PCC88 

R.F. DOUBLE TRIODE 

Double triode intended for use as cascode amplifier in television tuners. 

QUICK REFERENCE DATA 
(Each unit) 

Anode current 

Transconductance 

Amplification factor 

Ia 15 mA 

S 12.5 mA/V 

µ 33 — 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

If 300 mA 

Vf 7.6 V 

Dimensions in mm 

January 1970 1 



PCC88 

CAPACITANCES 
without external 

screen 
with external 

screen 

Anode to grid Cag 1.4 1.4 pF 

Grid to cathode +heater +screen Cg/kfs 3.3 3.3 pF 

Anode to cathode +heater+ screen Ca/kfs 1.8 2.5 pF 

Grid to heater Cgf 0.13 0.13 pF 

Anode to grid Ca,g, 1.4 1.4 pF 

Cathode to grid +heater +screen Ck'/g'fs 6 6 pF 

Anode to grid +heater +screen Ca'/g'fs 2.8 3.7 pF 

Cathode to heater Ck'f 2.7 2.7 pF 

Anode to cathode Ca' k' 0.18 0.16 pF 

Anode to anode Caa ' max. 0.045 max. 0.015 pF 

Grid to anode other unit Cga' max. 0.005 max. 0.005 pF 

REMARK 

The unit a, g, k should be used as the grounded cathode input section and unit 
a', g', k' as the grounded grid output unit. 

TYPICAL CHARACTERISTICS 

Anode voltage Va 90 V 

Grid voltage Vg -1.3 V 

Anode current Ia 15 mA 

Transconductance S 12.5 mA/V 

Amplification factor µ 33 -

Equivalent noise resistance R eq 300 S2 

2 January 1970 



PCC88 

LIMITING VALUES (Design centre rating system) (each unit, unless otherwise 

stated) 

Anode voltage Vao max. 550 V 

Va max. 130 V 

Anode dissipation Wa max, 1.8 W 

Cathode current Ik max. 25 mA 

Grid voltage —Vg max. 50 V 

Grid resistor Rg max. 1 MSl 

Cathode to heater voltage Vkf max. 50 V 

Vk'f(k'pos) max. 150 V 1) 

REMARK 

In order not to exceed the maximum permissible anode voltage when the cas-

code amplifier is controlled, it is necessary to use a voltage divider for the 

grid of the grounded grid section. With grid current biasingfor the grounded 

cathode section the anode voltage across this section should not be more than 

75 V in the not controlled condition. 

1) D.C. component max. 130 V. 

January 1970 3 



PCC88 

Q 
rrrrrrrrr■rrrrr■rrrrrrrrr.:err■r■rrrrrrr'r■r■rrrrrrr■rrrr■rr 
r~~rrrrrrrrrrrrrrrrrrrrrrrrrrc-rrrrrrrrr rrrrrrrrrrrrrrrrrrr r._.■rrrrrrrrrrrrrrrrrrrrrrrrr~rrrrrrrrrrrrrrrrrrrrrrrrr 
rrrr.:-■rrrrrrrrrrrrrrrrrrrrrr ~. .,.rrrrrrrrrrrrrrrrrrrrrr 
rrrrrrrr.;•rrrrrrrrrrrrrrrrrrrr ■rrr:~.rrrrrrrrrrrrrrrrrrr rr■rrr■rrr■■:_.rrr■■rrrrrrrrr■rrr■rrrrrrr.r~rrrrrrrrrrrrrrrr rrrrrrrrrrrrrrr.~~rrrrrrrrrrrrrrr■rrrrrrrrrr:•~rrrrrrrrrrrrr rrrrrrrrrrrrrrrrrr■~-.■rrr■rrrrr■■rrr■rrrrrr■r.;~rrrrrrrrrrr rrrrrrrrrrrrrrrrrrrrrr::■rrrrrrrrrrrrrrrrrrrrrrr~~~r■rrrrrrr rrr■■rrrrrrrrrrrrrrr■■rrr■~•r.rrrrrr■■rrr■rrrrrrrrr.■rrrrrrr 
■~r~rrrrrrrrrrrrrrrrrrrr■ ~ ~rrrrrrrrrrrrrrrrrrrrr~~ 
rrrr■-~~rrrrrrrrrrrrrrrrr i~:rrrrrrrrrrrrrrrrrrrrr-rrrrr 
rrrrrirr:~~rrrrrrrrrrrrrrrrr rrrr~~•rrrrrrrrrrrrrrrrrr►~rrr ■rrrrrrrrrrr:;■rrrrrrrrrrrrrrrrrrrrrr~~•rrrrrrrrrrrrrrrr~~rr rrrrrrrrrrrrrrr■~~rrrrrrrrrrrrrrrrrrrrrr.;~rrrrrrrrrrrrrr►rr rrrrrrrrrrrrrrrrrrr:c■rrrrrrrrrrrrrrrrrrrr:~rrrrrrrrrrrrr►~r 
rrrrrrrrrrrrrrrrrrrrrr ~r~rrrrrrrrrrrrrrrrrr~;~rrrrrrrrrrra 
rrrrrrrrrrrrrrrrrrrr■ ilpp ~rrrrrrrrrrrrrrrrrar.~rrrrrrrrr~~ 
rrrrrrrrrrrrrrrrrrrrrr 2~ o'rrrrrrrrrrrrrrrrrrrr.~rrrrrrrr 
rrrrrrrrrrrrrrrrrrrrrrrrr ~ ~1 rr:~~rrrrrrrrrrrrrrrr~.rrrrrrr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrr rrrrrc~~rrrrrrrrrrrrrrr►~rrrrr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr~:~rrrrrrrrrrrrrr~.rrrr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr.~~rrrrrrrrrrrrrarrr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr:~rrrrrrrrrrrr.~rr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr~~rrrrrrrrrrrar rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr~.rrrrrrrrr►/ 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrNrrrr\~rrrrrrrra 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr.rrrrrrr\' 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr\.rrrrrr 
iiiriiirii~riiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiii~iiii ^+rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr■.rrrr +rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr►\rr 

e rrrrrrrrrrrrrrrrrrrirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr\r ~rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr\■ 
a rrrrrrrrrrrrrrrrrrr■rrrrrrrrrrrrrrrrrrrrrrrrrrrrr■rrrrrrrrra m rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr\' 
b rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
~\r~riii=iiiir~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

20 

(mA) 

l5 

10 

5 

0 
0 

rrrrrrrrr rrrr■ /rrrr rrrr /rrr Irr■ Irrr /rrr ■rrrr 
rrrrrrrrr /rrr■ ■rrr~,

N
7lrrr■ Irr■~N

,7
1
~rr■ Irr■ ■rr rrrrrr 

rrrrrrrr ~ Irrr ■r■r~'►(Ir■r~rrr~rrr~■rrrr■ /rrrrr 
rrrrrrrr ■rrr /rrrr ■=rr Irrr Irrr rr■ Irrr :~~~~~ 
rrrrrrrr rrrrrr/rrrrr ■ rrrrr/rrrr Irrr■ Irr■ /rrr 
rrrrrrrr /rrrrrlrrrrrr/rrrrrr/rrrrr/rrrrrllrrrr/(rrrr/lrrr~ ,7l 
rrrrrrrrrr/rrrrrllrrrrrrllrrrrrl,rrrrr/rrrrrrrrrrr/~rrrrr'Irrr//I rrrrrrrrr/rrrrrr►/rrrrrr'Irrrrrllrrrrr/rrrrr/rrrrrllrrrr■rrrrrrrlll►■ 
rrrrrrrrr/rrrrr■ /rrrrrllrrrr/'/rrrrrllrrrr//►rrrrr /rrrrllrrrrrl/r 
rrrrrrrrrllrrrrrLrrrrrrlirrrrrllrrrrr/rrrrrrrrr■/rrrrr/rrrrrA rrrrrrrrr~rrrrrrrrrrrrrlrrrrrrrrrrrr/rrrrrr■rrrrrlr ■rrrrrrrr,// 
rrrrrrrrrrrrrrrrrrrrrr ~rrrrrurrrrrr~rrrrN rrrrrrrrrrrrrrrrrr/Irr rrrrrrrNlrrrrrrrrrrrNrrrrrr■rrrrrlrrrrrdrrrrurrrrrrrrrrur 
rrrrrrrrrrrrrn,rrrrrn rrrrN rrrrNrrrrrr~rrrr/,rrrrr■rrrN ,rrr 
rrrrrrrrrrrrrrrrrrrrrrrrrrrurrrrrrurrrrrrrrrrurrrNrrrrrrrrrr 
rrrrrrr/rrrrrr rrrrrr■rrrrr~rrrrrr/rrrrrlrrrrrr■rrrrr/rrrrr■rrr 
rrrrrrr/HrrrrLrrrrrN,rrrrr/rrrrrr/rrrrrr/rrrr►,rrrrrlrrrrlrrrr■ 
rrrrrrrllrr rrr/Ir rrrrr ►►rrrrr/Irrrrrl~rr rrr► r rrrrll rrrr►/ rrrrrllrrrr 
rrrrrrrrr'rrr'/rrrrrr rrrrr'(rrrrr/(rrrrr/(rrrrr/rrrrrlrrrr/rrrrr 
rrrrrrlrrrrr/rrrrrr/rrrrr/rrrrrr//rrrrrlrrrr/,rrrr/rrrrr//rrr~~ 
rrrrrrllrrrrrllrrrrrr/►rrrrr/Irrrrrl,rrrrrrrrrrrllrrrr//r rrrr~rr-
rrrrrr~Nrrrrlrrrrrr/rrrrrIrrrrrllrrrrr//rrrrr/rrrr/rrrr/rrr 
rrrrr/rrrrrlrrrrrrlrrrrrl,rrrrrr■rrrrr'Irrrrllrrrr/rrrrrrrr■ ~ 
rrrrrllrrNrllrrrrrrllrrrrrl/rrrrrlrrrr■/.rrrrrrlrrrrrrrrr/rrr■ Ir 
 rHrrrr'I rlrrrrr/I /1 rr rrr'Ir 
rrrrrlrrrr/rrrrrNirrrrr/rrrrr►■rrrr/Irrrrl/rrrr//rrrr//rrrrrrr
rrrr/►rrrrr l/rrrr rrll rr rrrrlrrrrrl/rrrrr I/rrrr r'Arr /Irrr r//rrr rr%rr 
/rrrllrrrrr/rrrrr)■rrrr►,rrrrrr/rrrrr/rrrN,rrrrl~rrrr■/rrrr/rrr 
rrrr~rrrrl.rrrrrrl/rrrrr/(rrrrr/rrrrr/rrrrr/Irrrr'Irrrr//rrrrr rlrrr 
rrr/ rrrr/(rrrrrr/rrrr//''rrrrrrrrr/rrrr/rrrr/rrrrrIrrrrl,■rrr rrrr/rrrrrrrrrrrr rrrrrrlrrrrr)■rrrrr,rrrrrrlrrrr~rrrrr rrrrrr~rrl~r rrrrrrrrrrrrrrr''~rrrrr■rrrrrrr=rrr~rrrrl~rrrrrrrrr~rrrrl.rr-
rNrrrrrrrrrrvrrrrrrirrrrv■r rrrrrrrrurrrrrrrrNurrrr~rr 
rr/Irrrr/rrrrrr irrrrr~rrrrrrirrrrr~rrrrl■rrr/.rrrrrrrrrr/.rry~r~ rrrrrrrurrrrN,rrrrrr/rrrrv■rrrrrurrrrirrrrnrrrrurrN■r■ n 
rl,rrrrr■rrrrr~rrrrl■rrrrr►rrrrrr■/rrr/.rrrr/.rrrr/,rrrrrirr■ rr 
iaiiii~iiiii~iiiiiiiiiiiiiii~iiiiiiiiiiiiiiiiiiiiiiiiiiiii 
i'iii■~iiiiiiiii~iiiiiiiiiiiiiiii~iiii~iiiiiiiiiiiiiiiiiiii 

150 200 250 Vo(V) 300 

>c 

50 100 

N 

0 
0 
i 
i5 

s 

January 1970 



PCC 189 

R.F. DOUBLE TRIODE 

Double triode with variable transconductance intended for use as V.H.F. cas-

code amplifier in television receivers. 

QUICK REFERENCE DATA 

Anode current Ia 15 mA 

Transconductance S 12.5 mA/V 

Amplification factor µ 31 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 300 mA 

Heater voltage Vf 7.6 V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max 222 

N 
of 
v 
k 
0 
E 

~o 

x 
0 
F 

nwze 

Dimensions in mm 
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CAPACITANCES with external screen without 
22.2 mm diam. external screen 

Grid to cathode +heater +screen Cg/kfs 3.5 3.5 pF 

Anode to cathode +heater +screen Ca/kfs 2.3 1.7 pF 

Anode to grid Cag 1.9 1.9 pF 

Grid to heater Cgf max. 0.28 max. 0.28 pF 

Cathode to grid +heater +screen Ck'/g'fs 6.0 6.0 pF 

Anode to grid, heater+screen Ca'/g'fs 4 . 0 3.4 pF 

Anode to cathode Ca ~k ~ 0.17 0.18 pF 

~ Cathode to heater Ck~f 2.7 2.7 pF 

Anode to grid Ca ~g~ 1. 9 1. 9 pF 

Anode to anode Caa + max. 0.015 max.0.045 pF 

Grid to anode other unit Cga ~ max. 0.004 max.0.004 pF 

TYPICAL CHARACTERISTICS (each unit) 

Anode voltage Va 90 V 

Grid voltage Vg -1.4 V 

Anode current Ia 15 mA 

Transconductance S 12.5 mA/V 

Internal resistance Ri 2.5 kSt 

Grid voltage Vg -5 V 

jl Transconductance S 0.625 mA/V 

Grid voltage Vg -9 V 

Transconductance S 0.125 mA/V 

2 December 1969 
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LIMITINI~ VALUES (Design centre rating system) (Each unit) 

Anode voltage 

Anode dissipation 

Grid voltage -Vg max. 50 • V 

Grid resistor 

unit a, g, k 

unit a', g', k' 

Cathode current 

Cathode to heater voltage 

unit a, g, k V~ max. 80 V 

unit a', g', k' 
(cathode positive) 

REMARKS 

Vao max. 

Va max. 

Wa max. 

Rg' 
Rg~ 

Ik 

Vk'f 

max. 

max. 

max. 

550 V 

130 V 

1.8 W 

1 MSl 

0.5 MS2 

22 mA 

max. 180 V 1) 

In order not to exceed the maximum permissible anode voltage when the tube is 
controlled, it is necessary to use a voltage divider for the grid of the grounded 
grid section. 

The system a, g, k should be used as the grounded cathode input section and 
the system a', g', k' as the grounded grid output section. 

1)D.C. component max. 130 V. 
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PCF80 

TRIODE PENTODE 

Triode pentode with separate cathodes intended for use as frequency changer in 
television receivers. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 14 mA 

Transconductance S 5 mA/V 

Amplification factor µ 20 - 

Pentode section 

Anode current Ia 10 mA 

Transconductance S 6.2 mA/V 

Amplification factor 
µg2g1 

47 - 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

nw~~ 

Ip 

Vf 

300 mA 

9 V 

Dimensions in mm 
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CAPACITANCES 

Triode section (numbers denote pin number) 

Anode to all except grid (1-4+5+7+8) 

Grid to all except anode (9-4+5+7+8) 

Anode to grid 

Pentode section 

Anode to all except grid No.1 

Grid No.l to all except anode 

Anode to grid No.l 

Between triode and pentode sections 

Anode triode to grid No. l pentode 

Grid triode to anode pentode 

Anode triode to anode pentode 

Ca(g) 1.8 pF 

Cg(a) 2.5 pF 

Cag 1.5 pF 

Ca($1) 

Cgl(a) 

Cagl 

CaTg1P 

CgTaP 

CgTaP 

3.4 pF 

5.2 pF 

max. 0.025 pF 

max. 0.16 pF 

max. 0.02 pF 

max. 0.07 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg -2 V 

Anode current Ia 14 mA 

Transconductance S 5 mA/V 

Amplification factor µ 20 

Pentode section 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 170 V 

Grid No.l voltage Vgl -2 V 

Anode current Ia 10 mA 

Grid No.2 current Ig2 2.8 mA 

Transconductance S 6.2 mA/V 

Amplification factor 
µg2g1 

47 - 

Internal resistance Ri 0.4 MSl 

Grid No.l impedance 
(Frequency 50 MHz) rgl 10 k12 

Equivalent noise resistance R eq 1.5 kSt 

January 1970 
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OPERATING CONDITIONS 

As frequency changer (It is recommended to employ the triode in a Colpitts 
type of circuit and not in a Hartley type) 

Anode voltage Va 170 170 V 

Grid No.2 voltage Vg2 170 170 V 

Grid No.l resistor Rgl 0.1 0.1 MSl 

Cathode resistor Rk 330 820 S2 

Oscillator voltage Vosc 3.5 3.5 VRMS 

Anode current Ia 6.5 5.2 mA 

Grid No.2 current Ig2 2.0 1.5 mA 

Grid No.l current Igl 20 0 µA 

Conversion conductance Sc 2.2 2.1 mA/V 

Internal resistance Ri 800 870 kS2 

Frame output application (Optimum peak cathode current of the triode section) 

To allow for tube spread, for deterioration during life and for emission drop 
at underheating the equipment should be so designed that it still operates sat-
isfactorily with a peak cathode current of 100 mA (max. pulse duration 4 ~ of 
a cycle, but maximum 0.8 ms). The amplitude of the peak current occurring 
with new tubes should be limited automatically to this max. value of 100 mA. 
(E.g. by non-bypassed resistances in the grid lead.) 

January 1970 3 
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LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.5 W 

Cathode current 

average Ik max. 14 mA 

peak Ikp see under "frame output applications" 

Grid resistor Rg max. 0.5 MS2 

Cathode to heater voltage 

cathode neg Vkf max. 100 V 

cathode pos Vkf max. 200 V 
D. C . component max. 120 V 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Grid No.2 voltage Vg2 max. 550 V 
0 

Ik = 14 mA Vg2 max. 175 V 

Ik =max. 10 mA Vg2 max. 200 V 

Anode dissipation Wa max. 1.7 W 

Grid No.2 dissipation 

at Wa =min. 1.2 W Wg2 max. 0.5 W 

at Wa =max. 1.2 W Wg2 max. 0.75 W 

Cathode current Ik max. 14 mA 

Grid resistor 

fixed bias Rgl max. 0.5 MSt 

automatic bias Rgl max. 1 MS2 

Cathode to heater voltage 

cathode neg Vkf max. 100 V 

cathode pos Vkf max. 200 V 
D.C. component max. 120 V 

4 January 1970 
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PCF86 

TRIODE-PENTODE 

Triode pentode intended for use as frequency changer in V . H. F . television 
tuners. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 14 mA 

Transconductance S 5.7 mA/V 

Amplification factor µ 17 - 

Pentode section 

Anode current Ia 10 mA 

Transconductance S 12 mA/ V 

Amplification factor µg2g1 
70 - 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

g2 k-,kTg3,s 
O D 

cfi~ ~~ ©kp,k7;93,s 

gT 

If 300 mA 

Vf 8 V 

Dimensions in mm 

vznozs 

December 1969 I 



PCF86 

CAPACTI'ANCES 

Triode section 

Anode to all except grid Cad$') 1.1 p: 

Grid to all except anode Cg'(a ) 2.4 pF 

Anode to grid Cag 2.0 pF 

Pentode section 

Anode to all except grid No. l Ca(8'1) 3.5 pF 

Grid No. l to all except anode Cgl~a~ 5.8 pF 

Anode to grid No. l Cag 1 
0.012 pF 

Grid No. l to grid No.2 
Cglg2 

1.7 pF 

Between triode and pentode sections 

Anode triode to anode pentode 
CaTaP 

0.125 pF 

Grid triode to anode pentode 
CgTaP 

0.014 pF 

Anode triode to grid No. l pentode 
CaTg1P 

max. 0.010 pF 

Grid triode to grid No. 1 pentode 
CgTg1P 

max. 0.010 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg -3 V 

Anode current Ia 14 mA 

Transconductance S 5.7 mA/ V 

Amplification factor µ 17 - 

Pentode section 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 150 V 

Grid No. l voltage Vgl -1.2 V 

Anode current Ia 10 mA 

Grid No.2 current Ig2 3.8 mA 

Transconductance S 12 mA/ V 

Amplification factor 
µg281 

70 

Internal resistance Ri min. 350 kS2 

Equivalent noise resistance RegR 1 kS2 

2 December 1969 



PCF86 

OPERATING CHARACTERISTICS 

Triode section as oscillator 

Anode supply voltage 

Anode resistor 

Grid resistor 

Oscillator voltage 

Anode current 

Effective transconductance 

Pentode section as mixer 

Anode supply voltage 

Grid No.2 supply voltage 

Grid No.2 resistor 

Grid No.l resistor 

Oscillator voltage 

Anode current 

Grid No.2 current 

Grid No.l current 

Conversion conductance 

Internal resistance 

Vba 

Ra

Vosc 

Ia

Seff 

Vba 

Vbg2 

~2 

~1 

Vosc 

Ia

Ig2 
Ig 

1 
Sc

Ri

190 V 

8.2 kS2 

10 kSZ 

4. 5 VRMS 

12 mA 

3. 5 mA/V 

190 V 

190 V 

18 kS2 

100 kS2 

2.3 VRMS 

8. 5 mA 

3.0 mA 

30 µA 

4.5 mA/V 

0.6 MS2 

December 1969 3 



PCF86 

LIMITING VALUES 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1. 5 W 

Cathode current Ik max. 15 mA 

Grid resistor Rg max. 0.5 MS2 

Cathode to heater voltage V~ max. 100 V 1) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 150 V 

Anode dissipation Wa max, 2.0 W 

Grid No.2 dissipation Wg2 max. 0.5 W 

Cathode current Ik max. 18 mA 

Grid No.l resistor Rgl max. 0.5 MS2 

Cathode to heater voltage V~ max. 100 V 1 ) 

1) To fulfil the modulation hum requirements in intercarrier receivers, V~ 
should not exceed 75 Vg~,IS. 
With respect to modulation hum in A.M. sound receivers, V~ should not ex-
ceed 50 VRMS• 

4 December 1969 
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PCF200 

TRIODE-PENTODE 

Triode-pentode intended for use in television receivers; triode section as limit-
er, noise detector, A.G.C. amplifier, sync. separator and pulse-amplifier; 
pentode section as sound I.F. amplifier and video I.F. amplifier. 

QUICK REFERENCE DATA 

Pentode section 

Anode current Ia 13 mA 

Transconductance S 14 mA/V 

Amplification factor 
µg2g1 

53 - 

Triode section 

Anode current Ia 8.5 mA 

Transconductance S 5.2 mA/V 

Amplification factor µ 57 - 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Decal 
92

If 300 mA 

Vf 8.5 V 

Dimensions in mm 
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CAPACITANCES 

Triode section 

Grid to all except anode Cg(a) 2.1 pF 

Anode to all except grid Ca~g) 3.0 pF 

Anode to grid Cag 2.2 pF 

Pentode section 

Grid No.l to all except anode Cgl ~a ~ 6.0 pF 

Anode to all except grid No. 1 Ca~gl) 3.3 pF 

Anode to grid No.l Cagl 0.0056 pF 

Cagl max. 0.008 pF 

Grid No.l to grid No.2 
Cglg2 

1.7 pF 

Grid No.l to cathode Cglk 3.7 pF 

Between triode and pentode sections 

Pentode anode to triode anode CaP-aT max. 0.015 pF 

Pentode grid No.l to triode anode Cg1P-aT max. 0.0012 pF 

Pentode grid No.l to triode grid Cg1P-gT max. 0.0015 pF 

TYPICAL CHARACTERISTICS 

Pentode section 

Anode voltage Va 160 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 135 V 

Grid No.l voltage Vgl -1.7 V 

Anode current Ia 13 mA 

Grid No.2 current Ig2 5.3 mA 

Transconductance S 14 mA/V 

Amplification factor 
µg2g1 

53 - 

Triode section 

Anode voltage Va 170 V 

Grid voltage Vg -1.0 V 

Anode current Ia 8.5 mA 

Transconductance S 5.2 mA/V 

Amplification factor µ 57 

2 December 1969 
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OPERATING CHARACTERISTICS 

Pentode section as sound or video I.F. amplifier (g3 connected to earth) 

Supply voltage Vb 210 230 V 

Anode resistor Ra 3.9 5.6 kSl 

Grid No.2 resistor Rg2 L5 22 kS2 

Cathode resistor Rk 91 83 S2 

Anode current Ia 13.0 12.5 mA 

Grid No.2 current Ig2 5.3 5.1 mA 

Transconductance S 14 14 mA/V 

Input resistance at 40 MHz rgl 6.6 6.6 kS2 

Triode section as sync separator 

Anode supply voltage Vb 130 to 150 V 

Anode resistor Ra 33 kSt 

Grid current Ig 1 µA 

Anode current Ia min. 2 mA 

December 1969 3 
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LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.1 W 

Cathode current Ik max. 20 mA 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.75 W 

Cathode to heater voltage Vkf max. 150 V 

Grid No.l resistor Rgl max. 1 MS2 

Triode section 

Peak anode voltage (Ia < 0.1 mA) Vap max. 600 V 1) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.5 W 

Cathode current Ik max. 18 mA 

Grid resistor Rg max. 1 MSl 

Cathode to heater voltage: 

cathode negative with respect to heater Vkf max. 150 V 

cathode positive with respect to heater Vkf 
max. 200 V 

+max. 150 VRMS 

1) Max. pulse duration is 18 ~o of a cycle but max. 18 µsec. 

4 December 1969 
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PCF201 

TRIODE-PENTODE 

Triode pentode intended for use in T.V. receivers; triode section as line-

blocking oscillator, part of a multivibrator, sync separator, pulse amplifier 

or A.G.C. delay diode; pentode section with remote cut-off as video I.F. am-

plifier . 

QUICK REFERENCE DATA 

?encode section 

Anode current Ia 13 mA 

Transconductance S 12.6 mA/ V 

Amplification factor 
µg2g1 

45 - 

Triode section 

Anode current Ia 14 mA 

Transconductance S 4.8 mA/V 

Amplification factor µ 17.5 -

Cathode peak current Ikp max. 50 mA 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Decal 

92
aP aT 

max 22.2 

If 300 mA 

Vf 8.5 V 

Dimensions in mm 

gT pN j ^'i 
v~ 

0 0 
f~~~~  ~ E 

g3,s 

9~ 
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CAPACITANCES 

Pentode section 

Anode to all except grid No.l Ca~$i ) 3.3 pF 

Grid No.l to all except anode Cgl~a) 6.0 pF 

Grid No.l to cathode Ckgl 
3.7 pF 

Anode to grid No. l Cag'1 0.0056 pF 

Cagl max. 0.008 pF 

Grid No.l to grid No.2 
Cg1g2 

1.7 pF 

Triode section 

Anode to all except grid Ca(g) 3.0 pF 

Grid to all except anode Cg(a) 2.1 pF 

Anode to grid Cag 2.0 pF 

Between pentode and triode sections 

Pentode anode to triode anode CaPaT max. 0.015 pF 

Pentode grid No.l to triode anode Cg1PaT max. 0.0012 pF 

Pentode grid No.l to triode grid Cg1 pgT max. 0.0015 pF 

TYPICAL CHARACTERISTICS 

Pentode section 

Anode voltage Va 160 V 

Grid No.3 voltage Vg3 
0 V 

Grid No.2 voltage Vg2 
110 V 

Grid No.l voltage Vgl 
-1.4 V 

Anode current Ia 13 mA 

Grid No.2 current 
Ig2 

5.3 mA 

Transconductance S 12.6 mA/V 

Amplification factor µg2g1 
45 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg -2 V 

Anode current Ia 14 mA 

Transconductance S 4.8 mA/V 

Amplification factor µ 1Z.5 

i 

2 December 1969 
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OPERATING CHARACTERISTICS 

Pentode section as video I.F. amplifier (g3 connected to earth) 

Supply voltage Vb 210 230 250 V 

Anode resistor R a 3.9 5.6 6.8 kS2 

Grid No.2 resistor Rg2 18 22 27 kS2 

Cathode resistor Rk 79 79 76 S2 

Anode current Ia 13.2 13.2 12.8 mA 

Grid No.2 current Ig2 5.4 5.4 5.2 mA 

Transconductance S 12.6 12.6 12.6 mA/V 

Grid No.l voltage at 0. 1 S Vgl -5.1 -5.4 -5.7 V 

Grid No.l voltage at 0.01 S Vgl -19 -20.5 -22 V 

Grid No.l input resistance at 40 MHz rgl 7.4 7.4 7.4 kS2 

Triode section as line -blocking oscillator 

Anode voltage Va 30 V 

Peak cathode current Ik 40 mA 
P 

Peak anode current Iap 25 mA 

Peak grid current Igp 15 mA 

Triode section as sync. separator 

Anode supply voltage Vb 130 to 150 
a 

V 

Anode resistor Ra 33 kS2 

Grid current Ig 1 µA 

Anode current Ia min. 2 mA 

llecember 1969 3 
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LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.1 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.7 W 

Grid No.l resistor Rgl max. i MS2 

Cathode current Ik max. 20 mA 

Cathode to heater voltage Vkf max. 150 V 

Triode section 

Anode voltage 

Anode dissipation 

Grid resistor 

Cathode current 

Peak cathode current 

Cathode to heater voltage 

Va max. 550 V 
0 

Va max. 250 V 

Wa max. 1.5 W 

Rg max. 1 MS2 

Ik max. 18 mA 

Ik max. 50 mAl) 
P 

Vkf max. 150 V 

1) Maximum pulse duration 10°Jo of a cycle but max. 10 µs. 

4 December 1969 
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TRIODE-PENTODE 

High transconductance triode and R.F. pentode intended for use as frequency 
changer in V.H.F. T.V. tuners. 

QUICK REFERENCE DATA 

Pentode section 

Anode current Ia 10 mA 

Transconductance S 11 mA/ V 

Amplification factor 
µg2g1 

55 

Internal resistance Ri min. 3~0 k~2 

Triode section 

Anode current Ia 15 mA 

Transconductance S 9 mA/V 

Amplification factor µ 20 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

If 0.3 A 

Vf 8.5 V 

Dimensions in mm 

vznoss 
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CAPACITANCES (with external shield) 

Pentode section 

Grid No. l to all except anode Cgl(a) 5.9 pF 

Anode to all except grid No. l Ca(gl) 3.7 pF 

Anode to grid No.l 
Cagl 0.009 pF 

Cagl max. 0.012 pF 

Grid No. l to grid No.2 
Cglg2 

1.6 pF 

Triode section 

Grid to all except anode Cg(a) 3.3 pF 

Anode to all except grid Cad) 1.7 pF 

Anode to grid Cag 1. 8 pF 

Between pentode and triode sections 

Pentode anode to triode anode CaPaT max. 0.025 pF 

Pentode anode to triode grid CaPgT max. 0.010 pF 

Pentode grid No.l to triode anode Cg1PaT max. 0.010 pF 

Pentode grid No. l to triode grid 
Cg1PgT 

max. 0.010 pF 

TYPICAL CHARACTERISTICS 

Pentode section 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 120 V 

Grid No.l voltage Vgl -1.4 V 

Anode current Ia 10 mA 

Grid No.2 current Ig2 3 mA 

Transconductance S 11 mA/V 

Internal resistance Ri min. 350 kS2 

Amplification factor 
µg2g1 

55 

Equivalent noise resistance Req 1. 5 kS~ 

2 January 1970 
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TYPICAL CHARACTERISTICS (continued) 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg -3 V 

Anode current Ia 15 mA 

Transconductance S 9 mA/V 

Amplification factor µ 20 - 

OPERATING CHARACTERISTICS 

Pentode section as I.F. amplifier 

Anode supply voltage 

Grid No.2 supply voltage 

Grid No.2 resistor 

Vba 

Vbg2 

~2 

200 V 

200 V 

27 kS2 

Anode resistor Ra 2.7 4.7 kS2 

Grid No.l supply voltage Vbgl -1.4 0 V 

Grid No.l resistor Rgl 0.1 1 MS2 

Anode current Ia 10 13 mA 

Grid No.2 current Ig2 3.0 3.9 mA 

Transconductance S 11 14.5 mA/V 

Input resistance at 50 MHz rgl 10 10 kSl 

Grid No.l voltage Vgl -12 - V 

Transconductance S 0.11 - mA/V 

January 1970 3 
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OPERATING CHARACTERISTICS (continued) 

Pentode section as mixer 

Anode supply voltage Vba 200 V 

Grid No.2 supply voltage 
Vbg2 

200 V 

Grid No.2 resistor RS2 27 kSt 

Anode resistor Ra

-~ 
2.7 4.7 kS2 

Grid No.l supply voltage 
Vbgl 

-1.4 0 V 

Grid No.l resistor 
~1 

0.1 1 MS2 

Oscillator voltage Vosc 1.6 1.6 V(RMS) 

Anode current Ia 10 9.3 mA 

Grid No.2 current 
Ig2 

3.0 2.9 mA 

Grid No. l currene Ig 
1 

8 2.3 µA 

Conversion conductance Sc S 4.7 mA/ V 

OPERATING CHARACTERISTICS 

Triode section as oscillator 

Anode supply voltage Vba 200 V 

Grid resistor Rg 10 kSt 
~~^ 
8.2 12 Anode resistor Ra kS2 

Oscillator voltage Vosc 4. S 3.3 V(g~,IS) 

Anode current Ia 16 12 mA 

Effective transconductance 
(without higher harmonics) Seff 3.7 3.7 mA/V 

4 January 1970 
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LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.0 W 

Grid No.2 voltage Vg2o max. 550 V 

Grid No.2 supply voltage Vbg2 max. 250 V 

Grid No.2 voltage Vg2 max. 250 V 

Grid No.2 dissipation See page 10 

Grid No.l voltage -Vgl max. 50 V 

Grid No. l resistor, fixed bias Rgl max. 1 MS2 

automatic bias Rgl max. 2.2 MS2 

Cathode current Ik max. 18 mA 

Cathode to heater voltage V~ max. 100 V 1) 

Triode section 

Anode voltage Vao max. 550 V 

Anode supply voltage Vba max. 250 V 

Anode voltage Va max. 125 V 

Anode dissipation Wa max. 1.5 W 

Grid voltage -Vg max. 50 V 

Grid resistor Rg max. 0.5 MS2 

Cathode current Ik max. 20 mA 

Cathode to heater voltage Vkf max. 100 V 1) 

1) To fulfil the modulation hum requirements in intercarrier receivers, the 

voltage between heater and cathode should not exceed 100 V~g~S). 
With respect to modulation hum in A.M. sound receivers the voltage between 

heater and cathode should not exceed 50 V(RMS)• 
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TRIODE-PENTODE 

Triode pentode; triode section intended for use as reactance tube, pentode sec-
tion intended for use as sine wave oscillator or pulse shaper in television re-

ceivers. 

QUICK REFERENCE DATA 

Pentode section 

Anode current Ia 6 mA 

Transconductance S 5.5 mA/V 

Amplification factor 
µg2g1 

47 

Internal resistance Ri 400 kSt 

Triode section 

Anode current Ia 3.5 mA 

Transconductance S 3.5 mA/V 

Amplification factor µ 70 - 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

9~ 92

~Z11039 

If

Vf

300 mA 

9 V 

Dimensions in mm 
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CAPACITANCES 

Pentode section 

Grid No. 1 to all except anode Cgl ~a~ 5.4 pF 

Anode to grid No. l Cagl 0.06 pF 

Grid No.l to heater Cglf max. 0.1 pF 

Triode section 

Grid to all except anode Cg(a) 2.4 pF 

Anode to grid Cag 1.5 pF 

Grid to heater Cgf max. 0.1 pF 

TYPICAL CHARACTERISTICS 

Pentode section 

Anode voltage Va 100 100 200 100 V 

Grid No.2 voltage Vg2 100 100 200 100 V 

Grid No. l voltage Vgl -1 0 max. -16 max. -1.3 V 

Anode current Ia 6 12.5 0.01 - mA 

Grid No.2 current Ig2 1.7 3.5 - - mA 

Transconductance S 5.5 - - - mA/V 

Internal resistance Ri 400 - - - kS2 

Amplification factor 
µg2g1 

47 - - - -

Grid No.l current Igl - - - 0.3 µA 

Triode section 

Anode voltage Va 200 200 200 V 

Grid voltage Vg -2 - max. -1.3 V 

Anode current Ia 3.5 10 - mA 

Transconductance S 3.5 - - mA/V 

Internal resistance Ri 20 - - kS2 

Amplification factor µ 70 - - -

Grid current Ig - 10 0.3 µA 

2 November 1969 
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LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.2 W 

Grid No.2 voltage Vg2o max. 550 V 1) 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.8 W 

Grid No.l voltage -Vgl max. 220 V 1) 

Grid resistor, fixed bias Rgl max. 0.56 MS2 

automatic bias Rgl max. 1 MS2 

Cathode current, average Ik max. l5 mA 

peak Ikp max. 50 mA 
Timp =max. 30 µs, S =max. 0.3 

Cathode to heater voltage Vkf max. 100 V 2) 

Grid circuit impedance Zgl (f = 50 Hz) max. 300 kS2 2) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.4 W 

Grid resistor, fixed bias Rg max. 3 MSl 

Cathode current Ik max. 10 mA 

Cathode to heater voltage Vkf max. 100 V 3) 

Grid circuit impedance Zg (f = 50 Hz) max. 50 kSl 3) 

1) The instantaneous voltage between grid No.l and gridNo.2shouldnever exceed 
550 V. 

2) To avoid hum interference the A.C. component of Vkf should not exceed 65 V a[ 
the specified value of Zg. 

3) To minimise hum interference decoupling of Rk is recommended. In circuits with 
undecoupled Rk the hum interference between grid and cathode will remain below 
1000 µV when the A.C. component of Vkf does not exceed 25 V and the Rk is not 
higher than 1.2 kS2 at the specified value of Zgl . 

November 1969 3 
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PCH2O0 

TRIODE-HEPTODE 

Triode-heptode; triode section intended for use as pulse amplifier and heptode 
section for use as noise gated sync. separator. 

QUICK REFERENCE DATA 

Triode section 

Anode current 

Transconductance 

Amplification factor 

Heptode section 

Grid No.l voltage 

Grid No.3 voltage 

Anode current 

Ia

S 

µ 

9 mA 

8.8 mA/V 

50 - 

Vgl 0 —1.8 0 V 

Vg3 0 0 —1.8 V 

Ia 1500 20 20 µA 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 300 mA 

Heater voltage Vf 8.5 V 

DIMENSIONS AND CONNECTIONS 

Base: decal 

g 

ky,g5,s 

g3 

9~ 

g2,g4 

Dimensions in mm 

~zozsas 

January~1969 1 



PCH2O0 

CAPACITANCES 

Heptode section 

Grid No.l to all except anode Cgl(a) 4.4 pF 

Anode to all except grid No.l Ca(gl ) 5.4 pF 

Anode to grid No.l Cagl max. 0.1 pF 

Anode to grid No.3 Cag3 max. 0.25 pF 

Grid No.l to grid No.3 Cg1g3 0.3 pF 

Triode section 

Grid to all except anode Cg (a) 3.3 pF 

Anode to all except grid Ca (g) 1.7 pF 

Anode to grid Cag 1.8 pF 

Between heptode and triode sections 

Heptode grid No.1 to triode grid Cg1HgT max. 0.005 pF 

Heptode grid No.l to triode anode Cg1HaT max. 0.010 pF 

Heptode grid No.3 to triode grid Cg3HgT max. 0.020 pF 

Heptode anode to triode anode CaHaT max. 0.150 pF 

2 January 1969 



PCH2O0 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 200 V 

Anode current Ia 9.0 0.1 mA 

Grid voltage Vg -1 -7(<11) V 

Transconductance S 8.8 - mA/V 

Amplification factor µ 50 

Heptode section 

Anode voltage Va 14 14 14 V 

Grids No.2 and 4 voltage Vg2, g4 14 14 14 V 

Grid No.3 voltage Vg3 0 0 -1.8(<2.2) V 

Grid No.l voltage Vgl 0 -1.8 0 V 

Anode current Ia 1500 20 20 µA 

Grids No.2 and 4 current Ig2~.g4 1300 - - µA 

OPERATING CHARACTERISTICS 

Heptode section as sync. separator 

Anode voltage Va 14 1 14 14 V 

Grids No.2 and 4 voltage Vg2, g4 14 14 14 14 V 

Grid No.3 voltage Vg3 - - +25 -1.9(<2.3) V 

Grid No.l voltage Vgl - - -2 - V 

Anode current Ia 750 >300 20 20 µA 

Grid No.3 current Ig3 L 1 - - µA 

Grid No.l current Igl 100 100 - 100 µA 

January 1969 3 



PCH2O0 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.5 W 

Cathode current Ik max. 20 mA 

Grid resistor (fixed bias) Rg max. 2 MS2 

(automatic bias) Rg max. 3 MSl 

Grid voltage, negative peak -VgP max. 200 V 

max. 70 V 1) 
Cathode to heater voltage V~ 

+100 VRMS 

Heptode section 

Anode voltage Vao max. 550 V 

Va max. 100 V 

Grids No.2 and 4 voltage 
V(g2~g4)o 

max. 550 V 

Vg2 
g4 

max. 50 V 2) 

Anode dissipation Wa max. 0.5 W 

Grids No.2 and 4 dissipation Wg2+.g4 max. 0.5 W 

Cathode current Ik max. 8 mA 

Grid No.l resistor Rgl max. 3 MS2 

Grid No.3 resistor Rg3 max. 3 MS2 

Grid No.l voltage, negative peak —Vgl max. 100 V 
P 

Grid No.3 voltage, negative peak -Vg3 max. 150 V 
P 

Cathode to heater voltage Vkf max. 100 V 

1) Cathode positive with respect to heater. 

2) The grids No.2 and 4 voltage should not be less than 6 V with an average tube 
under the worst probable operating conditions. 

4 January 1969 
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PCL 82 

TRIODE-OUTPUT PENTODE 

The triode section is intended for use as frame oscillator and A.F. amplifier. 

The pentode section is intended for use as frame output tube and A. F . power 

amplifier . 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 3.5 mA 

Transconductance S 2.2 mA/ V 

Amplification factor µ 70 - 

Pentode section 

Anode peak voltage 
VaP 

max. 2.5 kV 

Anode current Ia 41 mA 

Transconductance S 7.5 mA/V 

Amplification factor 
µg2gl 

9.5 -

Output power Wo 3.3 W 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval max22.~

If 300 mA 

Vf 16 V 

Dimensions in mm 

v 

k 
0 
n 
k 
0 

111 11 
anon 

January 1970 1 



PCL 82 

CAPACITANCES 

Triode section 

Anode to all except grid Ca(g) 4.3 pF 

Grid to all except anode Cg(a) 2.7 pF 

Anode to grid Cag 4.4 pF 

Grid to heater Cgf max. 0.02 pF 

Pentode section 

Anode to all except grid No.l Ca(gl ) 8.0 pF 

Grid No.l to all except anode Cgl(a) 9.3 pF 

Anode to grid No.l Cagl max. 0.3 pF 

Grid No.l to heater Cglf max. 0.3 pF 

Between triode and pentode sections 

Anode triode to grid No. i pentode Ca'I'gl p max. 0.02 pF 

Grid triode to anode pentode CgTap max. 0.02 pF 

Grid triode to grid No.i pentode CgTg1P max.0.025 pF 

Anode triode to anode pentode CaTaP max. 0.25 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 3.5 mA 

Transconductance S 2.2 mA/V 

Amplification factor µ 70 - 

Pentode section 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 170 V 

Grid No.l voltage Vgl -11.5 V 

Anode current Ia 41 mA 

Grid No.2 current Ig2 9 mA 

Transconductance S 7.5 mA/V 

Amplification factor 
µg281 

9.5 -

Internal resistance R i 16 kSl 

2 January 1970 



PCL 82 

OPERATING CHARA(:I"hRISTICS 

Triode section as A.F. amplifier 

A. Signal source resistance 

Grid resistor 
Grid resistor of next stage 

Rs 0,22 

Rg 3 
R g~ 0.68 

MS2 

MS2 
MS2 

Supply voltage Vb 200 170 V 

Cathode resistor R k 2.2 2.7 kSl 

Anode resistor Ra 220 220 kS2 

Anode current Ia 0.52 0.43 mA 

Voltage gain Vo/Vi 1) 52 51 -

Max. output voltage Vo max 26 25 VR~ 

Distortion dtot 2) 1.6 2.3 

B. Signal source resistance Rs 0.22 MS2 
Grid resistor Rg 22 MS2 

Grid resistor of next stage Rg~ 0.68 MS2 

Supply voltage Vb 200 200 170 170 V 

Cathode resistor Rk 0 0 0 0 Sl 

Anode resistor Ra 100 220 100 220 kSt 

Anode current Ia 1.05 0.61 0.86 0.50 mA 

Voltage gain Vo/Vi 1) 50 55 49 53 -

Max. output voltage Vo max 24 25 19 20 VRMS 
Distortion dtot 3) 1.5 1.4 1.4 1.4 % 

MICROPHONY AND HUM 

The triode section can be used without special precautions against microphony 
and hum in circuits in which an input voltage Vi >_ 10 mVRMS fives an output 
of 50 mW of the output stage. Zg (50 Hz) = 0.25 MSZ. The A.C. voltage between 
pin 4 and cathode should not exceed 6.3 V. If the tube is used in television 
circuits where the frequency of the heater supply is not synchronized with the 
frame frequency, this may cause interference due to hum. At page 8 the rela-
tion is shown between the permissible value of Zg1 of the pentode section and 
the A . C . voltage between pin 4 and the cathode . This curve applies to Cgl f 
is 0.8 pF (inclusive of wiring and tube socket), 

1) Measured at small input voltage 
2) At lower output voltages the distortion is proportionally lower. 
3) AC lower output voltages down to 5 VRMS the distortion remains approxi-

mately constant. At values below 5 VRMS the distortion is approximately 
proportional to Vo. 
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OPERATING CHARACTERISTICS 

Pentode section 

A. F-_ power amplifier, class A (measured with Vk constant) 

Supply voltage Vba=Vbg2

Grid No.2 series 
resistor (non-

170 200 230 V 

decoupled) Rg2 0 470 1200 S2 

Cathode resistor Rk 200 330 490 S2 

Load resistance Ra,~, 3.25 4.5 6 kS2 

Grid No.l driving ~`-, ~~ ~--~ 
voltage Vi 0 0.61 5.9 0 0.66 6.7 0 0.75 7.8 VR MS 

Anode current Ia 42 - 44 35 - 37 30 - 31 mA 

Grid No.2 current Ig2 9.2 - 15.5 7.8 - 13.3 6.6 - 11.0 mA 

Output power W o 0 0.05 3.2 0 0.05 3.3 0 0.05 3.25 W 

Distortion dtot - - 10 - - 10 - - 10 ~Io 

A.F. power amplifier, class AB, two tubes in push-pull 

Anode supply voltage Vba 200 230 V 

Grid No.2 supply voltage Vbg2 200 200 V 

Common cathode resistor R k 170 200 S2 

Load resistance Raa ,~, 4.5 7 kS2 
~~ -~~ 

Grid No.l driving voltage Vi 0 14.2 0 13.0 VR MS 

Anode current Ia 2x35 2x42.5 2x30 2x34,5 mA 

Grid No.2 current Ig2 2x8 2x16.5 2x6.2 2x13.5 mA 

Output power Wo 0 9.3 0 10 W 

Distortion dtot - 6.3 - 5.5 

Frame output application 

The circuit should operate satisfactorily with peak anode current Iap = 85 mA 

at Va = 50 V, Vg2 = 170 V, If = 300 mA. The minimum available Ia value at 

end of life is p
70 mA at Va = 50 V, Vg2 = 170 V, If = 280 mA 
80 mA at Va = 50 V, Vg2 = 190 V, If = 280 mA 

4 January 1970 
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LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode peak voltage Vap max . 600 V 1) 

Anode dissipation Wa max. 1 W 

Cathode current, average Ik max. 15 mA 

peak Ikp max. 100 mA 1) 

Grid resistor, for fixed bias Rg max. 1 MS2 

for automatic bias Rg max. 3 MS2 

Grid impedance at 50 Hz Zg max. 0.5 MS2 

Cathode to heater voltage Vkf max. 200 V 

Pentode section 

Anode voltage 

Anode peak voltage, positive 

negative 

Grid No.2 voltage 

Va
0 

Va

VaP 

_Vap 

Vg2o 

Vg2 

max. 550 V 

max. 250 V 

max. 2.5 kV 

max . 500 V 

max . 550 V 

max . 250 V 

Anode dissipation 

for frame output application Wa max. 5 W 

for A.F. output application Wa max. 7 W 

Grid No.2 dissipation, 
average Wg2 max. 1.8 W 

average for frame output 
application (Wa max 4 W) Wg2 max. 2 W 

peak Wg2p max. 3.2 W 

Cathode current Ik max. 50 mA 

Grid No.l resistor, for fixed bias Rgl max. I MS2 

for automatic bias RgI max. 2 MS2 

Cathode to heater voltage Vkf max. 200 V 

1) Max. pulse duration 4°J~ of a cycle with a maximum of 0.8 msec. 

January 1970 5 
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TRIODE-OUTPUT PENTODE 

Triode-pentode with separate cathodes. 
Triode section intended for use in circuits for keyed A.G.C. , sync. separation, 
sync. amplification and noise suppression. 
Pentode section is intended for use as video output tube. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 3 mA 

Transconductance S 4 mA/ V 

Amplification factor u 6~ — 

Pentode section 

Anode current Ia 18 mA 

Transconductance S 11 mA/ V 

Amplification factor 
µg2g1 

36 — 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

92 9T 

anon 

If 300 mA 

Vf 15 V 

Dimensions in mm 

December 1969 1 
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CAPACITANCES 

Triode section 

Anode to all except grid Ca(g~ 2.3 pF 

Grid to all except anode Cg(a) 
3.8 pF 

Anode to grid Cag 2.7 pF 

Grid to heater Cgg max. 0.1 pF 

Pentode section 

Anode to all except grid No.l Ca(gl ~ 4.2 pF 

Grid No.l to all except anode Cgl (a ~ 8.7 pF 

Anode to grid No. 1 Cagl max. 0. 1 pF 

Grid No. 1 to heater Cglf max. 0.1 pF 

Between triode and pentode sections 

Anode triode to grid No. l pentode 
CaTg1P 

max. 0.01 pF 

Grid triode to grid No. l pentode 
Cg,T,g1P 

max. 0.01 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 200 V 

Grid voltage Vg -1.7 V 

Anode current Ia 3 mA 

Transconductance S 4 mA/V 

Amplification factor µ 65 

Pentode section 

Anode voltage Va 170 200 220 V, 

Grid No.2 voltage Vg2 170 200 220 V 

Grid No. l voltage Vgl -2.1 -2.9 -3.4 V 

Anode current Ia 18 18 18 mA 

Grid No.2 current Ig2 3.0 3.0 3.0 mA 

Transconductance S 11 10.4 10 mA/V 

Amplification factor uS2g1 36 36 36 -

Internal resistance Ri min 100 130 150 kSl 

2 September 1968 
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OPERATING CHARACTERISTICS 

Pentode section 

Video output tube 

Supply voltage Vb 170 200 220 V 

Grid No.2 voltage Vg2 170 200 220 V 

Anode series resistor Ra 3 3 3 kS2 

Grid No. l voltage Vgl -2 -2.8 -3.3 V 

Anode current Ia 18 18 18 mA 

Grid No. 2 current ~ Ig2 3.2 3:1 3.1 mA 

Transconductance S 10.4 10.0 

LIMITING VALUES (Design centre rating system) 

9.7 mA/V 

Triode section 

Anode voltage Vao max. ± 550 V 

Va max. ± 300 V 

Anode peak voltage (Ia mom, 0.1 mA) Vap max. 600 V 1) 

Anode dissipation Wa max. 1 W 

Cathode current Ik max. 12 mA 

Grid resistor, for fixed bias Rg max. 1 MS2 

for automatic bias Rg max. 3 MS2 

Cathode to heater voltage, cathode neg. V~ max. 150 V 

cathode pos. V~ max.200 V = +150 Vag 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Grid No.2 voltage Vg2 
0 

max. 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 4 W 

Grid No.2 dissipation Wg2 max. 1.7 W 

Cathode current Ik max. 40 mA 

Grid No. l resistor, for fixed bias Rgl max. 1 MS2 

for automatic bias Rgl max. 2 MSS 

Cathode to heater voltage V~ max. 200 V 

1 Max. pulse duration 18~ of a cycle with a maximum of 18 µsec. 

September 1968 3 
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PCL85 
PC L805 

TRIODE-FRAME OUTPUT PENTODE 

Triode pentode with separate cathodes.Triode intended for use as frame oscil-

lator or pulse amplifier. 
Pentode intended for use as frame output tube. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 10.5 mA 

Transconductance S 7 mA/V 

Amplification factor µ 63 -

Cathode peak current Ikp max. 150 mA 

Pentode section 

Anode peak voltage Vap max. 2 kV 

Cathode current Ik max. 75 mA 

Anode dissipation Wa max. 8 W 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
max 22. 

v 
n 

k 
D 

n 

k 
O 

)21033 

I f 300 mA 

Vf 17.5 V 

Dimensions in mm 

December 1969 1 



PCL85 
PCL805 

CAPACITANCES 

Grid triode to anode pentode Cg,I,aP max. 0.05 pF 

Grid triode to heater Cg,l,f max. 0.15 pF 

Grid No. 1 pentode to anode pentode Cg1PaP max. 1.0 pF 

Grid No. 1 pentode to anode triode C a max. 0.08 pF 
g1P T 

Grid No.l pentode to heater Cgl f max. 0.20 pF 
P 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 100 V 

Grid voltage Vg -0.85 0 V 

Anode current Ia 5 10.5 mA 

Transconductance S 5.5 7.0 mA/V 

Amplification factor µ 60 63 -

Internal resistance Ri 11 9 kSZ 

OPERATING CHARACTERISTICS 

Pentode section 

Frame output application 

Anode voltage Va 50 65 V 

Grid No. 2 voltage 
Vg2 

170 210 V 

Grid No.l voltage Vgl -1 -1 V 

Anode peak current Iap 200 285 mA 

Grid No.2 peak current Ig2p 35 45 mA 

Remarks 

The minimum Iap value to be expected as a result of spread of the tube charac-
teristics, tube deterioration during life and decrease of the mains voltage to 
10j~ below the nominal value, can be derived from the curves on page 9 by de-
creasing by 40 Jo the Ia values of curve A -B at the Vg2 value occuring at the de-
creased mains voltage. 

In order not to exceed the maximum permissible value of Wg2 , the circuit 
should be designed such that at a mains voltage of 10°~o below nominal, Va at the 
end of scan will not be lower than the value determined by curve A -B at the re-
levant Vg2 value. 

January 1969 
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PCL805 

HUM 

The equivalent pentode grid hum voltage without negative feedback is max.10 mV 

when Zgl (at f = 50 Hz) s 0.5 MS2, Cgl _f = 0.2 pF and V~ = 150 VRMS• 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 0.5 W 

Cathode current 

average Ik max. 15 mA 

peak Ikp max. 150 mA 1) 

peak Ik__ max. 100 mA 2) 

Grid resistor __P

for fixed bias Rg max. 1 MS2 

for automatic bias Rg max. 3.3 MS2 

Cathode to heater voltage V~ max. 200 V 3) 

Remark 

A cathode peak current of 100 mA will be available throughout life and at under-

heating. 

1) Max. pulse duration 2°/0 of a cycle with a maximum of 400 µsec. 

2 ) Max. pulse duration 4°~o of a cycle with a maximum of 800 µsec. 

3) During warming up the D.C. component of V~ =max. 315 V , k po§. 

September 1968 3 
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PCL805 

LIMITING VALUES (continued) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode peak voltage Vap max. 2 kVl) 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 8 W 2 ) 

Grid No.2 dissipation Wg2 max. 1.5 W 3) 

Cathode current Ik max. 75 mA 

Grid No. 1 resistor 

for fixed bias Rgl max. 1.0 MS2 

for automatic bias Rgl max. 2.2 MS2 

Cathode to heater voltage V~ max. 200 V 

1) Max. pulse duration 5~/0 of a cycle with a maximum of 1 ms. 

2 ) For a nominal tube at the worst probable operating conditions and at normal 
picture height Wa should not exceed 10.5 W. 

3) For a nominal tube at the worst probable operating conditions and at normal 
picture height Wg2 should not exceed 2 W. 

4 September 1968 
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PCL 86 

TRIODE-OUTPUT PENTODE 

Triode-pentode with separate cathodes. 

The triode section is intended for use as A.F. amplifier. 
The pentode section is intended for use as A.F. power amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 1.2 mA 

Transconductance S 1.6 mA/V 

Amplification factor µ 100 - 

Pentode section 

Anode current Ia 39 mA 

Transconductance S 10.5 mA/V 

Amplification factor 
µg2g1 

21 -

Output power Wo 4.1 W 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

or 9r 
O O 

gl~ - i ~ © k 

~.. 
kµg3 s 

~ `~ ~=- ~ 
©g2 

72110)3 

If 300 mA 

Vf 13.3 V 

Dimensions in mm 

December 1969 1 



PCL 86 

CAPACITANCES 

Triode section 

Anode to all except grid Cad) 2. 5 pF 

Grid to all except anode Cg(a) 2.3 pF 

Anode to grid Cag 1.4 pF 

Grid to heater Cgf max. 0.006 pF 

Pentode section 

Grid No. 1 to all except anode Cgl(a ) 10 pF 

Anode to grid No. 1 Cagl max. 0.4 pF 

Grid No.l to heater Cglf max. 0.24 pF 

Between triode and pentode sections 

Anode triode to grid No. 1 pentode 
CaTg1P 

max. 0.2 pF 

Grid triode to grid No.l pentode CgTg1P 
max. 0.02 pF 

Anode triode to anode pentode 
CaTaP 

max. 0.15 pF 

Grid triode to anode pentode 
CgTaP 

max. 0.006 pF 1) 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 230 V 

Grid voltage Vg -1.7 V 

Anode current Ia 1,2 mA 

Transconductance S 1.6 mA/V 

Amplification factor µ 100 

Pentode section 

Anode voltage Va 230 V 

Grid No.2 voltage Vg2 230 V 

Grid No. 1 voltage Vgl -5.7 V 

Anode current Ia 39 mA 

Grid No. 2 current Ig2 6. ~ nA 

Transconductance S 10.5 mA/V 

Amplification factor 
µg2gl 

21 

Internal resistance Ri 45 kSt 

1) The capacitance between triode grid and pentode anode (Cg.r _ap) can be re-
duced toa value of less than 0.002 pF by using a shielding ring with a dia-
meter of 22.5 mm and a height of 15 mm with respect to the tube base. 
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PCL 86 

OI'F:RATING CHARACTERISTICS 

Triode section 

A.F. amplifier 

Supply voltage Vb 200 230 200 230 V 

Cathode resistor Rk 0 0 2.6 2.1 kS2 

Anode resistor Ra 220 220 220 220 kS2 

Grid resistor 10 10 - - MS2 

Grid resistor of following stage 
~' 

680 680 680 680 kSt 

Signal source resistance Rs 47 47 - - kS2 

Anode current Ia 0.42 0.52 0.42 0.52 mA 

Output voltage Vo 3.2 3.2 3.2 3.2 VRMS 

Voltage gain Vo/Vi 66 68 66 68 

Distortion dtot 0.6 0.5 0.6 0.5 

Microphony 

The triode section can be used without special precautions against microphonic 
effect in circuits in which an output of 50 mW is obtained at an input voltage of 

not less than 10 mV~S. 

Hum 

The hum level will be better than 60 dB under the following conditions; 
Input voltage minimum 10 mVRMS for 50 mW output. 
Grid circuit impedance max. 0.5 MS2 at 50 Hz. 
Cathode decoupling capacitor minimum 100 µF. 
Pin 4 connectedto earth. 
A.C. voltage between pin 4 and cathode max. 30 VRMS• 
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PCL 86 

OPERATING CHARACTERISTICS 

Pentode section 

Class A (Measured with Vk constant) 

Anode voltage 

Grid No.2 voltage 

Cathode resistor 

(Grid No.l voltage) 

Load resistance 

Va

Vg2

Rk 

Vgl

Ra,~ 

200 

200 

115 

—4.7 

5.6 

230 V 

230 V 

125 S2 

—5.7 V) 

5. 1 kS2 

~'--_ ~—, 
Grid No. l driving voltage Vi 0 0.32 3.2 0 0.34 3.6 Vag 

Anode current Ia 35 — 34 39 — 40.7 mA 

Grid No.2 current Ig2 6.0 — 9.0 6.5 — 10.5 mA 

Output power Wo 0 0.05 3.1 0 0.05 4,1 W 

Distortion dtot — 0.9 10 — 0.9 10 ~Io 
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PCL 86 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 0. 5 W 

Cathode current Ik max. 4 mA 

Grid resistor ~ max. 1 MS2 1) 

Cathode to heater voltage V~ max. 100 V 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 300 V 

Anode dissipation Wa max. 9 W 

Grid No.2 dissipation, average Wg2 max. 1.8 W 

peak Wg2 max. 3.25 W 
P 

Cathode current Ik max. 55 mA 

Grid No. l resistor, for automatic bias Rgl max. 1 MS2 

Cathode to heater voltage V~ max. 100 V 

1) This value applies to operation with fixed bias. It may be multiplied by the 
D.C. inverse feedback factor resulting from e.g. cathode or anode resistors 
to a maximum of 10 MS2. 
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PD 500 

SHUNt STABILIZER TRIODE 
Shunt stabilizer triode intended for use as in colour TV receivers. 

QUICK REFERENCE DATA 

Anode voltage 

Anode current 

Va

Ia

25 kV 

max. 1.6 mA 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Dimensions in mm 

Base: Magnoval 

Top cap: Type 2 

If 300 mA 

Vg 7.3 V 

Mounting: Additional supporting of the tube at the top is required. 
To prevent corona-effects any metal screening applied around the tube 
should be at least 5 cm from the nearest point of the bulb. 
Adequate ventilation should be provided for. 

TYPICAL CHARACTERISTICS 

Anode voltage Va 25 kV 

Screen voltage VS 0 V 

Grid voltage change for an anode 
current change from 0.1 to 1. 5 mA ~ Vg max. 10 V 

Grid voltage at Ia = 1.5 mA Vg -7 to -30 V 

atIa=0.1mA Vg max. -40 V 
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PD 500 

LIMITING VALUES (Design centre rating system unless otherwise specified) 

Anode voltage 

Anode voltage (absolute max. ) 

Anode current 

Anode dissipation 

Anode dissipation (absolute max. ) 

Negative grid voltage 

Grid resistor 

Cathode to heater voltage 

cathode positive 

cathode negative 

Screen voltage 

Anode seal temperature 
(absolute max.) 

Va

Va

Ia

Wa 

Wa 

-Vg

max. 25 kV 

max. 27.5 kV .l  ) 

max. 1.6 mA 

max. 30 W 

max. 40 W 2 ) 

max. 150 V 3) 

max. 5 MS2 

V~ max. 400 VDC +250 VAC 

-V~ max. 250 V 

Vs max. 0 V 

-Vs max. 400 V 4) 

is max. 200 °C 

Precaution: x-ray shielding may be required to give protection against exces-

sive radiation. 

1) If due to a circuit failure the anode current becomes 0 mA the anode voltage 
should never exceed 45 kV (abs. max.) 

2) Permissible only during short periods; in total up to a maximum of 10~. of 
the operation time of the tube. 

3) During equipment warm-up and for brief interval during receiver adjustment 
this voltage may rise to 440 V max. 

4) The screen connected to pin 2 is provided to shield grid and cathode from 

the high anode voltage. 
It is recommended to connect the screen directly to earth, with a minimum 

lead inductance. 

The modulating influence of possible hum ripple of the screen to cathode 
voltage should be taken into account; the sensitivity for these variations in 
Vs/k is 2.5µA/V max. 

2 December 1969 
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PF86 

PENTODE 

Pentode intended for use in transitron circuits in television receivers. 

QUICK REFERENCE DATA 

Anode current Ia 3.0 mA 

Transconductance S 2.2 mA/V 

Amplification factor 
µg2g1 

38 -

Internal resistance Ri 2.5 MS2 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

CAPACTI'ANCES 

Anode to all except grid No. l 

Grid No. 1 except anode 

Anode to grid No.l 

Grid No.l to heater 

Call ) 

Cg  1 (a  ~ 

Cagl 

Cgl f 

If 300 mA 

Vf 4. 5 V 

Dimensions in mm 

xznoxe 

5.1 pF 

3.5 pF 

max. 0.07 pF 

max. 0.03 pF 

r 

r 

r 
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PF86 

TYPICAL CHARACTERISTICS 

Anode voltage Va 100 250 V 

Grid No.3 voltage 
Vg3 

-30 0 V 

Grid No.2 voltage 
Vg2 

35 140 V 

Grid No.l voltage 
Vgl 

0 -2.2 V 

Anode current Ia max.0.01 3.0 mA 

Grid No.2 current 
Ig2 

0.6 mA 

Transconductance S 2.2 mA/V 

Amplification factor 
µg2g1 

38 -

Internal resistance Ri 2. 5 MS2 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 1 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 200 V 

Grid No.2 dissipation Wg2 max. 0.2 W 

Cathode current, average Ik max. 4 mA 

peak Ikp max. 25 mA 1) 

Grid No.l resistor (Wa < 0.2 W) Rgl max. 10 MS2 

(Wa > 0.2 W) RS1 max. 3 MS2 

Grid No.3 resistor Rg3 max. 0.1 MS2 

Cathode to heater voltage V~ max. 100 V 

1) Max. pulse duration 4°fo of a cycle but max. 0.8 ms. 
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PFL 200 

DOUBLE PENTODE 

Double pentode intended for use as video output tube, sync. separator, A.G.C. 

amplifier or I.F. sound amplifier. 

QUICK REFERENCE DATA 

F section 

Anode current Ia 10 mA 

Transconductance S 8. ~ mA/ V 

Amplification factor 
µg2g1 

38 —

Internal resistance Ri 1 ~0 kSZ 

L section 

Anode current Ia 30 mA 

Transconductance $ 22 mA/ V 

Amplification factor 
µg281 

38 —

Internal resistance Ri 33 kS2 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current If 300 mA 

Heater voltage Vf 17 V 

DIMENSIONS AND CONNECTIONS 

Base: Decal max 22.2 

Dimensions in mm 

January 1970 1 



PFL 200 

CAPACITANCES 

Anode to all except grid No. l 

Grid No. l to all except anode 

Anode to grid No. 1 

Grid No.l to heater 

L section 

Ca(gl) 6.5 

Cgl(a) 12.5 

Cagl 0.100 

Cglf 

F section 

10.5 pF 

10.5 pF 

0.15 pF 

max. 0.15 pF 

Between the two pentode sections 

Anode L section to anode F section 
Ca LaF 

max. 0.15 pF 

Grid No. 1 L section to grid No.l F section 
Cg1Lg1F 

max. 0.01 pF 

Anode L section to grid No. l F section CaLg1F max. 0.10 pF 

Grid No.l L section to anode F section Cg1LaF max. 0.005 pF 

TYPICAL CHARACTERISTICS 

Output pentode (L section) 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 170 V 

Grid No.l voltage Vgl -2.7 V 

Anode current Ia 30 mA 

Grid No.2 current Ig2 7 mA 

Transconductance S 22 mA/V 

Internal resistance Ri 33 kS2 

Amplification factor 
µg2g1 

38 

Amplifier pentode (F section) 

Anode voltage 

Grid No. 2 voltage 

Grid No. l voltage 

Anode current 

Grid No.2 current 

Transconductance 

Internal resistance 

Amplification factor 

Va

Vg2 

Vgl 
Ia

Ig2 
S 

Ri 

µg2g1 

150 V 

150 V 

-2.1 V 

10 mA 

3.0 mA 

8.5 mA/V 

150 kS2 

38 
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PFL 200 

OPERATING CHARACTERISTICS 

Output pentode (L section) as video output tube 

Input voltage (peak to peak) 

Output voltage (peak to peak) 

Amplifier pentode (F section) 

Supply voltage Vb = 210 230 V 

Series resistor Rv = 390 820 S2 

Rv should be added to avoid excessive 
dissipation 

Vip _p = 3.6 V 

Vop _ p = 100 V 

Sync 
Separator 

A.G.C. 
amplifier 

I.F. 
amplifier 

Supply voltage Vb 200 to 250 V 

Anode resistor Ra 50 kS2 

Anode voltage Va 100 to 150 V 150 V 

Grid No.2 voltage Vg2 75 V 60 V 150 V 

Grid No. 1 resistor Rgl 1 MS2 

Grid No. l voltage Vgl -2.7 V -1.5 V -2.1 V 

Anode current Ia 0.1 mA 1 mA 10 mA 

Transconductance S 0.2 mA/V 2.0 mA/ V 8. S mA/ V 
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PFL 200 i 
LIII~IITING VALUES (Design centre rating system) 

Output pentode (L section) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 5.1 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 2.5 W 1) 

Grid No. l resistor Rgl max. 1 MS2 

Cathode current Ik max. 60 mA 2 ) 

Cathode to heater voltage V~ max. 200 V 

Amplifier pentode (F section) 

Anode voltage, peak (Ia < 0.1 mA) Vap max. 600 V 3j 

Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.5 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.5 W 

Grid No. 1 resistor Rgl max. 1 MS2 

Cathode current Ik max. 15 mA 

Cathode to heater voltage V~ max. 200 V 

1) During short periods Wg2 =max. 3.2 W 

2 ) During short periods Ik =max. 85 mA 

3) Max. pulse duration 18~ of a cycle, with a max. of 18 µsec. 
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LINE OUTPUT PENTODE 

Pentode intended for use as line output tube in television receivers. 

QUICK REFERENCE DATA 

Anode peak voltage 

Cathode current 

Drive at Vap = 7 kV 

Va
P 

Ik 

max. 7 kV 

max. 200 mA 

min. 120 V 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Octal 

Top cap: Type 1 

CAPACITANCES 

Anode to all except grid No. l 

Grid No.l to all except anode 

Anode to grid No.l 

If 300 mA 

Vf 25 V 

Dimensions in mm 

Amax 33~ 

Call J 
8 pF 

Cgl~a~ 17.5 pF 

Cagl max. 1.1 pF 
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TYPICAL CHARACTERISTICS 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Grid No.l voltage Vgl -8.2 V 

Anode current Ia 100 mA 

Grid No.2 current Ig2 7 mA 

Transconductance S 14 mA/V 

Amplification factor 
µg2g1 

5.6 

Internal resistance Ri 5 kS2 

REMARKS 

On pages D to M curves are given for nominal new tubes. On designing a line 
output circuit it has to be taken into account that due to tube spread and deteri-
oration during life the current may be reduced by 25%. 

When the tube is operated below the knee of its Ia-Va characteristic the screen 
grid series resistor must have a minimum value of 2.2 kS2 to avoid the occur-
rence of Barkhausen oscillations. 

The min. drive at Vap = 5 kV is 100 V 

and at Vap = 7 kV 120 V 

2 January 1969 
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LIMITING VALUES (Design centre rating system) 

Anode voltage V ao 

Va

Anode peak voltage 

positive Vap

negative -Vap

Grid No.2 voltage V
g2o 

Vg2 
Grid No. l peak voltage Vglp

Anode dissipation Wa

Grid No.2 dissipation Wg2

Anode +grid No.2 dissipation Wa+Wg2

i 

max. 550 V 

max. 250 V 

max. 7 kV 1) 

max. 1.5 kV 1) 

max. 550 V 

max. 250 V 

max. 1 kV 1) 

See page 7 

Cathode current Ik max. 200 mA 

Grid No.l resistor Rgl max. 0.5 MS2 2) 

Cathode to heater voltage 

A.C. value V~ max. 250 VRMS 

D.C. value, k pos. V~ max. 250 V 

D.C. value, k neg. Vkf max. 200 V 

1) Valid for application in line output circuits where the max. pulse duration is 
22~ of a cycle with a max. of 18 µs. 

2 ) Rgl =max. 2.2 MS2 for line output application only. 
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LINE TIME BASE AND A.F. OUTPUT PENTODE 

Pentode intended for use as line time base output tube in television receivers 
and as A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode peak voltage Va max. 7 kV 
P 

Cathode current Ik max. 180 mA 

Output power, class B two tubes Wo 13.5 W 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Top cap: Type 1 

,: no,i. 

Ip

Vf 

300 mA 

21.5 V 

Dimensions in mm 

December 1969 1 
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CAPACITANCES 

Anode to all except grid No.l Ca~gl) 6 pF 

Grid No.l to all except anode 
Cgl~a) 

13.4 pF 

Anode to grid No.l Cagl max. 0.8 pF 

Anode to cathode Cak max. 0.1 pF 

Grid No.l to heater Cglf max. 0.2 pF 

TYPICAL CHARACTERISTICS 

Anode voltage Va 170 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage ~Vg2 170 V 

Grid No.l voltage Vgl -22 V 

Anode current Ia 45 mA 

Grid No.2 current Ig2 2.9 mA 

Transconductance S 6.2 mA/V 

Internal resistance R i 10 kSl 

Amplification factor 
µg2g1 

5.3 

OPERATING CHARACTERISTICS as class B push-pull A.F. power amplifier, 
two tubes 

Anode voltage Va 170 200 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.2 supply voltage Vbg2 170 200 V 

Common grid No.2 
series resistor Rg2 1 1 kSl 

Grid No.l voltage Vgl -27 -31.5 V 

Load resistance Raab 2.5 2.5 kSt 
~~ 
0 19 0 22.5 Grid No.l driving voltage Vi VRMS 

Anode current Ia 2x20 2x73 2x25 2x87 mA 

Grid No.2 current Ig2 2x1.5 2x10 2x2.0 2x12.5 mA 

Output power Wo 0 13.5 0 20 W 

Distortion dtot 5.2 5.2 
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LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode voltage, peak Vap max. 7 kV 1) 

negative peak -Vap max. 7 kV 1) 

Anode dissipation Wa

Grid No.2 dissipation Wg2 2) bel 
Wigure 

Anode +grid No.2 

Grid No.2 voltage 

Cathode current 

Cathode to heater voltage 

Grid No.l resistor 

6 

W9amox 

(W) 

4 

2 

00

Vg2 max. 550 V 
0 

Vg2 max. 250 V 

Ik max. 180 mA 

Vkf 

Rgl 

max. 200 V 

max. 0.5 MS2 

The max, permissible dissipations should not be exceeded with the chosen 

max. mean value of the beam current of the picture tube. If necessary a 
protecting device should be applied in order to avoid exceeding these dis 
s pation. 

~~

/. 

~ '   Area of perm'ss'ble operation 
/~ (for stabilised line

/
-out t  circa' 

/~ 1 

2 4 6 8 

1) Maximum pulse duration 22 ~ of a cycle but maximum 18 µs. 

2) During the heating-up of the cathode Wg2 = max. 6 W. 
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MAINTENANCE TYPE PL82 

FRAME AND A.F. OUTPUT PENTODE 

Pentode intended for use as frame output tube in television receivers and as 
A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode peak voltage Vap max. 2. 5 kV 

Cathode current Ik max. 75 mA 

Output power Wo 4.2 W 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current If 300 mA 

Heater voltage Vf 16.5 V 

DIMENSIONS AND CONNECTIONS 

Base; Noval 

92

gt 

kg3 

CAPACITANCES 

Anode to all except grid No. 1 

Grid No.l to all except anode 

Anode to grid No. 1 

Grid No. l to heater 

Dimensions in mm 

~a(gi) 5.9 pF 

Cgl ~a ~ 11 pF 

Cagl max. 1 pF 

Cglf max. 0.15 pF 
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PL82 

OPTIMUM PEAK ANODE CURRENT IN FRAME OUTPUT OPERATION 

To allow for tube spread and for deterioration during life in frame output appli-
cation the circuit should be designed around a peak anode current not exceeding 

90mAatVa =50 V, Vg =170V 
120mAatVa =60 V, Vg2=200V 

OPERATING CHARACTERISTICS 

A.F. power amplifier, class A 

Supply voltage Vb 170 200 V 

Anode voltage Va 170 200 V 

Grid No.2 voltage Vg2 170 V 

Grid No.2 series resistor Rg2 0 680 S2 

Grid No.l voltage Vgl -10.4 -13.9 V 

Anode current Ia 53 45 mA 

Grid No.2 current Ig2 10 8.5 mA 

Transconductance S 10.2 8.6 mA/V 

Amplification factor 
µg2g1 

10 10 

Internal resistance Ri 20 24 kS2 

Load resistance Ra ,,, 3 4 kS2 

Grid No.l driving voltage Vi 6 7 VAS 

Output power Wo 4.0 4.2 W 

Distortion dtot 10 10 

Grid No. l driving voltage 
for Wo = 50 mW Vi 0.5 0.55 VRMS 

2 MAINTENANCE TYPE December 1969 



PL82 

OPERATING CHARACTERISTICS (continued) 

A.F. power amplifier, class Apush-pull 

Anode voltage Va 170 

Grid No.2 voltage Vg2 170 

Common cathode resistor Rk 100 

Load resistance Raa ~ 4 

200 

200 

135 

4 

V 

V 

S2 

kS2 

Grid No.l driving voltage Vi 0 2x9.3 0 2x13.5 V~8 

Anode current Ia 2x46 2x50 2x45 2x52 mA 

Grid No.2 current Ig2 2x8.7 2x17 2x8.5 2x19 mA 

Output power Wo 0 9 0 12 W 

Distortion dtot — 5 — 5 ~Io 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 1) 

Anode peak voltage 

positive Vap max. 2500 V 2) 

negative —Vap max. 500 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 9 W 

Grid No.2 dissipation 

average Wg2 max. 2.5 W 

peak Wg2p max. 4 W 

Cathode current Ik max. 75 mA 

Grid No.l resistor 

for fixed bias Rgl max. 0.4 MS2 

for automatic bias Rgl max. 1 MS2 

Cathode to heater voltage V~ max. 200 V 

1) When used as frame output tube with Wa < 4.5 W , Va =max. 450 V is allowed . 
2 ) Valid for application in frame output circuits where the max. pulse duration 

is 10% of a cycle with a max. of 2 ms. 
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PL83 

VIDEO OUTPUT PENTODE 

Pentode intended for use as video output tube. 

QUICK REFERENCE DATA 

Anode current 

Transconductance 

Amplification factor 

Ia 36 mA 

S 10.5 mA/V 

µg281 
24 — 

HEATING: Indirect by A.0 or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

CAPACITANCES 

Anode to all except grid No.l 

92 

max 22.2 

If 300 mA 

Vf 15 V 

Dimensions in mm 

1 

v 

k 0 
F 

n 
k 

 s 
~~ ~ ~~ :~,o~, 

Ca(gl) 6.6 pF 

Grid No.l to all except anode Cgl(a) 10.8 pF 

Anode to grid No.l Cagl max. 0.1 pF 

Grid No.l to grid No.2 Cglg2 3.2 pF 

Grid No.l to heater Cglf max. 0.15 pF 
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PL83 

TYPICAL CHARACTERISTICS 

Anode voltage 

Grid No.3 voltage 

Grid No.2 voltage 

Grid No.l voltage 

Anode current 

Grid No.2 current 

Transconductance 

Amplification factor 

Internal resistance 

Va

Vg3 

Vg2 

Vgl 
Ia

Ig2 

S 

µg2g1 
Ri 

170 200 V 

0 0 V 

170 200 V 

-2.3 -3.5 V 

36 36 mA 

5.0 5.0 mA 

10.5 10.5 mA/V 

24 24 

0.1 0.1 MSZ 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 9 W 

Grid No.2 dissipation Wg2 max. 2 W 

Cathode current Ik max. 70 mA 

Grid No.l resistor 

for fixed bias Rgl max. 0.5 MS2 

for automatic bias Rgl max. 1 MS2 

Cathode to heater voltage V~{ max. 200 V 1) 

1) D.C, component max. 150 V 
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PL84 

FRAME AND A.F. OUTPUT PENTODE 

Pentode intended for use as frame output tube in television receivers and as 

A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode peak voltage 

Cathode current 

Output power 

VaP 
Ik 

Wo 

max. 2 kV 

max. 100 mA 

5..3 W 

HEATING; Indirect by A.C. or D.C. ; series supply 

Heater current If 300 mA 

Heater voltage Vf 15 V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

CAPACITANCES 

Anode to all except grid No . 1 

Grid No.l to all except anode 

Anode to grid No. l 

Grid No. l to heater 

Dimensions in mm 

x 0 
F 

f21f013 

Ca(81) 6. 8 pF 

Cgl~a~ 13 pF 

Cagl max. 0.6 pF 

Cglp max. 0.25 pF 
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PL84 

OPTIMUM PEAK ANODE CURRENT IN FRAME OUTPUT APPLICATION 

The circuit should be designed so that the peak anode current does not exceed: 

145mAatVa =60 V, Vg2 =170V> If=300mA 
190mAatVa =70 V, Vg2 =200 V, If=300mA 
220 mA at Va = 80 V, Vg2 = 220 V, If = 300 mA 

The minimum available value of the peak anode current at end of life and If= 
285 mA is: 

125 mA at Va = 60 V, Vg2 = 170 V 
160mAatVa =70 V, Vg2 =200V 
185mAatVa =80 V, Vg2 =220V 

OPERATING CHARACTERISTICS 

A.F. power amplifier, class A (measured with Vk constant) 

Supply voltage Vb 170 200 V 

Grid Na.2 series resistor 0 470 ~ 
(non decoupled) ~2 

Cathode resistor Rk 130 215 ~ 

Load resistance Ra ti
2 2. 5 k2 

Grid No.l driving voltage Vi 0 0.47 6.1 0 0.52 7.0 VRMS 

Anode current Ia 75 - 76 65 - 64 mA 

Grid No.2 current Ig2 4.0 - 16.5 3.2 - 11.4 mA 

Output power Wo 0 0.05 5.1 0 0.05 5.3 W 

Distortion dtot - - 10 - - 10 ~o 

Anode supply voltage Vba 230 V 

Grid No.2 supply voltage Vbg2 200 V 

Grid No.2 series resistor 
(non decoupled) ~2 

220 S2 

Cathode resistor Rk 270 S2 

Load resistance Ra ~ 3.25 kS2 

Grid No.l driving voltage Vi 0 0.42 5.7 VRMS 

Anode current Ia 56 - 54 mA 

Grid No.2 current Ig2 2.2 - 9.7 mA 

Output power Wo 0 0.05 5.4 W 

Distortion dtot - 10 °~o 
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OPERATING CHARACTERISTICS 

A.F. power amplifier, class AB, two tubes in push-pull 

Anode supply voltage Vba 200 230 V 

Grid No.2 voltage Vbg2 200 200 V 

Common cathode resistor Rk 120 130 S2 

Load resistance Raati 3 4 kSl 

Grid No. l driving voltage Vi 

Anode current Ia

Grid No.2 current Ig2

Output power Wo

Distortion dtot 

0 0.47 14.3 0 0.4 14.6 V RMS 

2x60 - 2x64.5 2x56 - 2x61 mA 

2x3.0 - 2x18.5 2x2.3 - 2x17.5 mA 

0 0.05 14.3 0 0.05 17.5 W 

- - 3.8 - - 5.4 °~o 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode peak voltage Vap max. 2 kV 1) 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 12 W 2 ) 

Grid No.2 dissipation 

average Wg2 max. 1.75 W 

peak Wg2p max. 6 W 

Cathode current Ik max. 100 mA 

Grid No.l resistor 

for automatic bias Rgl max. 1 MS2 

for frame output with automatic bias Rgl max. 2 MS2 

Cathode to heater voltage V~ max. 200 V 

1) In frame output circuits where the max. pulse duration is 4°Io of a cycle with 
a max, of 0.8 ms. 

2) For frame output application Wa =max. 10 W. 
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PL95 

A.F. OUTPUT PENTODE 

Pentode intended for use as A.F, power amplifier. 

QUICK REFERENCE DATA 

Anode current 
Transconductance 

Amplification factor 
Output power 

Ia 24 mA 

S 5 mA/V 

ug2g1 17 
Wo 3 W 

IIEATING: Indirect by A . C . or D . C . ; series supply 
Heater current 
Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: miniature 7-pin 

max19~ 

g 1 _ — gl v, 
M~ 
~~ 
k 

920LT" ) a'k.93 ~ 

rzou» 

CAPACITANCES 

Anode to all except grid No.l 
Grid No.l to all except anode 
Anode to grid No.l 
Grid No.l to heater 

December 1969 

If 300 mA 
Vf 4.5 V 

Dimensions in mm 

Ca(gl) 3.5 pF 
Cgl(a) 5.3 pF 
Cagl max. 0.4 pF 
Cglf max. 0.2 pF 

1 



PL95 

TYPICAL CHARACTERISTICS 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Grid•No.l voltage Vgl -9.0 V 

Anode current Ia 24 mA 

Grid No.2 current Ig2 4 . S mA 

Transconductance S 5 mA/V 

Amplification factor µg2g1 17 

Internal resistance Ri 80 kS2 

OPERATING CHARACTERISTICS 

Class A 

Anode voltage Va 200 250 V 

Grid No.2 voltage Vg2 200 250 V 

Cathode resistor Rk 230 320 S2 

Anode current Ia 23 24 mA 

Grid No.2 current Ig2 4.2 4.5 mA 

Load resistance Ra 8 10 kS2 

Grid No.l driving voltage Vi 4.5 5 VRMS 

Output power Wo 2.3 3.0 W 

Distortion dtot 12 12 

Grid No. l driving voltage 
for Wo = 50 mW Vi 0.55 0.50 VRMS 

2 December 1969 



PL95 

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Grid No.2 voltage 

Anode dissipation 

Grid No.2 dissipation 

average at Vi = 0 

peak 

Cathode current 

Grid No.l resistor,'automatic bias 

Cathode to heater voltage 
~zocaze 

Vao max. 550 V 

Va max. 300 V 

Vg2o max. 550 V 

Vg2 max. 300 V 

Wa max. 6 W 

W g2 max. 1.25 W 

W g2p max. 2.5 W 

Ik max. 35 mA 

Rgl max. 2 MS2 

V~ max. 200 V 

1:Vo =Vg2~250V 
2: Vo —Vg2 a 200V 

Io

1 

2 

100 

I 

(mA) 

80 

1 ~~ 

Vg~ (V) -15 

a '.+-'+
~ ~ 

—10 

i ~' 

~~ 
I  ~ i 

-5 

~~ 
J 

2~ .-+~ 

60 

40 

20 
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PL500 

LIiVE OUTPUT PENTODE 

Beam pentode intended for use as line output tube in television receivers. 

QUICK REFERENCE DATA 

Anode peak voltage Vap max. 7 kV 

Cathode current Ik max. 250 mA 

Anode dissipation Wa max. 12 W 

7200613 

1) Design centre limits for Wa and Wg2. 

2) These limits for Wa and Wg2 should not be exceededwithanominal tube operating 
in a normal line deflection circuit under the worst probable conditions. 

For further data and curves of this type 
please refer to PL504 
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PL 504 

LINE OUTPUT PENTODE 

Beam pentode intended for use as line output tube in television receivers. 

QUICK REFERENCE DATA 

Anode peak voltage 

Cathode current 

Anode dissipation 

HEATING: Indirect by A.C. or D. C, ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Magnoval ; IEC 67-I-36a 

Cap :Type 1 

Outline: IEC67-II-15, type 6 

ZC. g~ 

Va
P 

max. 7 kV 

Ik max. 250 mA 

W a max. 16 W 

If 300 mA 

Vf 27 V 

Dimensions in mm ~ 

max3Q2 

k,93~ 1 ~,9~ 

92

g2 
7206127 

g3 

N 
0 

0 
E 

CAPACITANCES 

Anode to grid No. 1 Cagl 1.75 pF 

Grid No. 1 to heater Cglf max. 0.2 pF 
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PL 504 

TYPICAL DYNAMIC CHARACTERISTICS (measured under pulse conditions) 

Anode voltage Va 50 7000 V 

Grid No.2 voltage Vg2 200 200 V 

Grid No.l voltage Vgl -10 -120 V 

Anode current Ia 420 0.05 mA 

Grid No.2 current Ig2 37 mA 

OPERATING CHARACTERISTICS 

Stabilized circuits (D. C. feedback) 

7208399 

240 

~g2mi 
~V) 

200 

160 

~N~~ ~~~~~ ~~~~~ ~~~~~ NON ~~~~►. 
~~~/~~~~~~~~~N~~~~~~~N~~~~II 
~~~ ~~ ~~~N ~~~~~ \N~~ NON N~ %~ 

~~~~~~~~~~~~~~~~p~~~~~~~~I~~~ 

t~~~~~~~~~~~~~~~~~~N~~~~~~ 
~~~~~~~~\~~~~~~~~~~~~%~~~~~r 

~~~~~~~~~~~~N~~~~~~~IiNi~~~■ 
~~~~~~~~~~~~~~~~~~~~f/~~i~N~i 
~~~~~~~~~~~~~~~~~~~~ N~■\~~~~■ 

~~~~~~~~~~~~~~~~ . C r~~~~ ;r~~~ 
N~~~~~~~~~~~~~ ~i~~r~~%~~~~~ 
~~~~~~~~~~~~~~ cc.~v~~~.~~~~~~ 

■~~~~~~~~~~~~~r~~~~► F •~~~~~ 
~~~~~~~~~~~~~~r~~• .1~ ~N~~Y~~ 
~~~~~~~~~~~~~%si~~ ■~~~~o~~~ 

■~~~~~~~~~'il~~~~~~~~~~~~~~~~~~ 

■~~~~~~~il~~~~~~~~~~~~~~~~~~~■ 

120 ~~ :~r.~~~~~~~~~~~~~~~~~~~~~~~■ 5 
200 300 400Iap(mA)5 0 

60 
~a min 
~V) 

55 

50 

Minimum required values of the screen grid voltage and of the anode voltage when 
the tube is used in line output stages. The graphs refer to nominal mains voltage 
provided the specified values of Va are increased by 10~ of the anode supply volt-
age. The specified values of Iap will be available throughout life of the tube at sup-
ply voltage values 10~ below nominal. 
In order to preventBarkhausen interferences, care should be taken that the anode 
voltage never drops below the specified Va min. during the scanning period. 

Non stabilized circuits 

Supply voltage Vb 190 230 V 

Grid No.2 series resistor Rg2 2.2 2.2 kS2 

Grid No.l voltage Vgl +1 +1 V 

Anode peak current Iap 230 320 mAl) 

1) See page 3 
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HUM 

At Zgl = 200 kS2 (f = SO Hz), V~ = 220 VRMS and without wiring and socket capaci-
tances, the equivalent grid hum voltage is < 5 mV. 

LIMITING VALUES (Design centre rating system unless otherwise stated) 

Anode voltage Vao max. 550 V 

Anode voltage Va max. 250 V 

Anode voltage, peak Vap max. 7000 V 3k1) 

Grid No.2 voltage Vg2o max. 550 V 

Grid No.2 voltage Vg2 max. 250 V 

Anode dissipation Wa see page 4 

Grid No.2 dissipation Wg2 see page 4 2) 

Cathode current Ik max. 250 mA 

Grid No.l resistor Rgl max. 0.5 MS2 5) 

Cathode to heater voltage V~ max. 250 V 

Bulb temperature tbulb max. 280 °C 6) 

NOTES 

1. To allow for tube spread, deterioration during life and a mains voltage 10 °Jobe-
low nominal, the specified values for Iap should not be exceeded at nominal mains 
voltage and at the specified conditions. 

2. To prevent an excessive value of Wg2 during the heating-up period, the minimum 
Rg2 values are given in the graph below. 

3 7208398 

Rg2 min
(k,fL) 

2 

1 
140 180 2a0 260 Vbg2 (V ) 

3. Maximum pulse duration is 22 °Jo of a cycle and max. 18 µs. 
4. Vap design max. 8 kV 
5. 

Abl 
=max. 2.2 MS2 for line output application. 

6 solute max. value. 
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LINE OUTPUT PENTODE 

Output pentode intended for colour TV line deflection circuits. 

QUICK REFERENCE DATA 

Anode peak voltage 

Cathode current 

Anode dissipation 

V 
aP 

Ik max. 

Wa max. 

7000 

500 

25 

V 

mA 

W 

LIMTITNG VALUES (Design centre rating system) 

Anode dissipation Wa max. 25 W 

Anode +grid No.2 dissipation (triode connected) Wa+Wg2 max. 26 W 

(Design max. rating system) 1) 

Anode dissipation Wa max. 34 W 

Anode +grid No.2 dissipation (triode connected) Wa+W
g2

max. 35 W 

For further data and curves of this type 
please refer to type PL 509 

1) The design maximum limits should not be exceeded with a nominal tube under the 
worst probable operating conditions at a normal picture width. 
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FRAME OUTPUT PENTODE 

Pentode intended for use as frame output amplifier in colour television receivers. 

QUICK REFERENCE DATA 

Cathode current, average 

Anode dissipation 

Ik max. 100 mA 

Wa max. 12 W 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Magnoval 

g1 

k,g 3 

CAPACITANCES 

Anode to grid No. 1 

Grid No. 1 to heater 

If 300 mA 

Vf 17 V 

Dimensions in mm 

30.2max

Cagl max. 1.6 pF 

Cglf max. 0.2 pF 

1) Max. 71.4 for execution with pumping stem on base side. 
2) Max. 80. 1 
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TYPICAL CHARACTERISTICS 

(Measured under pulse conditions) 

Anode voltage Va 50 Va 190 V 

Grid No.2 voltage Vg2 190 Vg2 190 V 

Grid No.l voltage Vgl -1 Vgl -17 V 

Anode current Iap 320 Ia 60 mA 

Grid No.2 current Ig2 approx. 60 Ig2 5 mA 

Transconductance S 9 mA/V 

Amplification factor µg2g1 S - 

Remarks . 

The minimum Ia to be expected as a result of spread of the tube characteristics 
tube deterioration during life and decrease of fhe mains voltage to 10 ~ below the 
nominal value can be derived from the curves on page B by decreasing by 40 ~ the Ia
values situated on the curve A-B at Vg2 occuring at the decreased mains voltage. 

In order not to exceed the maximum permissible value of W the circuit should 
be designed in such a way that the anode voltage should never be lower than the 
value determined by curve A-B at the relevant Vg2 value. 

OPERATING CHARACTERISTICS (end of scan values) 

Anode voltage Va 70 V 

Grid No.2 voltage Vg2 200 V 

Grid No.l voltage Vgl -5 V 

Anode peak current Iap 230 mA 
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LII~IITING VALUES (design centre rating system) unless otherwise stated 

Anode voltage Va
0 

max. 700 V 

Va max. 400 V 

Anode peak voltage Vap max. 2.5 kV 1 ) 

Grid No.2 voltage Vg2o max. 700 V 

Vg2 max. 275 V 

Anode dissipation Wa max. 12 W 

Grid No.2 dissipation Wg2 max. 3 W 

design max. Wg2 max• 4 W 

Cathode current Ik max. 100 mA 

Grid No.l resistor, fixed bias Rgl max. 1 MSt 

automatic bias Rgl max. 2.2 MSl 

Cathode to heater voltage Vkf max. 220 V 

MICROPHONY 

The maximum peak accelaration to which the tube may be subjected under the most 
unfavourable conditions is 1.5 g at frequencies < 600 Hz. and 0.2 g at frequencies 
> 600 Hz. The equivalent interferance voltage at grid No.l will than be < 25 mV. 

1) Max. pulse duration 5% of a cycle and max. 1 ms. 
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LINE OUTPUT PENTODE 

Output pentode intended for colour TV line deflection circuits. 

QUICK REFERENCE DATA 

Anode peak voltage 

Cathode current 

Anode dissipation 

Va
P 

Ik 

Wa 

7000 V 

max. 500 mA 

max. 30 W 

HEATING: Indirect by A.C. or D. C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Magnoval 

Top cap: Type 1 

Mounting: Additional supporting of the 

tube at the top is required. 

CAPACITANCES 

Grid No.l to filament 

Anode to grid No.l 

Cglf 

Cagl 

Cagl 

If 300 mA 

Vf 40 V 

Dimensions in mm 

max39.7~ 

7Z0J06] 

max. 0.2 pF 

max. 3.0 pF 

2.5 pF 
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PL509 

TYPICAL CHARACTERISTICS (measured under pulse conditions) 

Anode voltage Va 160 50 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.2 voltage Vg2 160 175 V 

Grid No.l voltage Vgl 0 -10 V 

Anode current Ia 1400 800 mA 

Grid No.2 current Ig2 45 70 mA 

OPERATING CONDITIONS (D.C. feedback) 

Cut-off voltage 

The minimum required cut-off voltage (-Vgl ) during flyback at Va = 7000 V and 
Zgl = 1 kS2 at line frequency is at: 

Vg2 = 150 V Vgl = -175 V 
Vg2 = 200 V Vgl = -195 V 
Vg2 = 250 V Vgl = -215 V 

Supply voltages: See pages 4-5-6 

Minimum required anode voltage: Va min 

In order to prevent Barkhausen interference and loss of stabilization, care should be 
taken that the anode voltage never drops below the specified Va min during the scann-
ing period. 
If low values of Va tnin are required, the Va tnin 1-line can be shifted over 10 V to 
Va min 2, provided a D.C. voltage of at least+20 V is applied to the beamplate (g3). 
To compensate for the influence of mains voltage variations, the specified values of 
Va min have to be increased with 10~ of the anode supply voltage. 

Minimum required values of the screen grid voltage: Vg2 min 

The graph refers to nominal mains voltage .The specified values of Iap will be avail-
able throughout life of the tube at supply voltages 1~ below nominal. 

Maximum permissible screen grid series resistance: RS2 max. See pages 4-5-6 

Decouplin~-capacitors in the grid no 2 and/or grid no 3 circuit 

In circuits where decouplingcapacitors in the grid not or the grid no 3 circuits are 
applied, incidental flashover in the tube may give rise to excessive dischargecurrents-
and component or tube failure. 
Therefore it is recommended to limit the dischargecurrents to these capacitors by 
means of an 100 Ohm resistance between g2 and the g2-bypass capacitance and an
1000 Ohms resistance between g3 and the g3-bypass capacitance. 

Hum 

At Zgl = 200 k (f = 50 Hz), Vk/f = 220 VRMS and without wiring and socket capac-
itance, the equivalent grid hum voltage is less than 5 mV . 
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LIMITING VALUES Design centre rating system 

Anode voltage in cold condition Vao max. 700 V 
Anode peak voltage Vap max. 7000 V 1) 
Anode dissipation Wa max. 30 W 
Anode +grid No.2 dissipation (triode-connected) Wa +Wg2 max. 31 W 
GridNo.3 voltage Vg3 max. 50 V 
GridNo.2 voltage in cold condition Vg2o max. 700 V 
GridNo.2 voltage V

g2 
max, 275 V 

GridNo.2 dissipation Wg2 max. 7 W 2) 
Cathode current Ik max. 500 mA 
Cathode peak current I max. 1200 mA 
Cathode-to-heater voltage V~ max. 250 V 
GridNo.l resistor: fixed bias Rgl max. 0.5 MS2 3) 

stabilized circuits Rgl max. 2.2 MS2 3) 
GridNo.3 circuit resistance Rg3 max. 10 kS2 4) 
Bulb temperature tbulb max. 300 oC 5) 

Design max. rating system 6) 

Anode dissipation Wa max. 
Anode +grid No.2 dissipation (triode. connected) Wa +Wg2 max. 
Grid No.2 dissipation Wg2 max. 
Anode peak voltage Vap max. 
Neg. grid No.l peak voltage -Vglp max. 

40 W 
42 W 
9 W 

8000 V 1) 
550 V_ 1) 

1. Max. pulse duration is 22~ of a cycle and max. 18 µs. 

2. To prevent an excessive value of Wg2 the minimum Rg2 values are given in the 
graph below. ~zoms4 

Rg2
(kd1) 

2 

0 
200 300 Vbg2 (V 400 

3. The circuit design has to be such that negative control grid currents up to 5 
micro-amperes do not have any detrimental effect upon tube adjustment or cir-
cuit performance. 
Care should be taken that with 5micro-amperes grid current the limiting values 
for Ik, Wa and Wg2 are not exceeded. 

4. With Rg3 < 10 kS2 capacitive decoupling of g3 is not required. 
5. Absolute max. value. 
6. The design maximum limits should not be exceeded with a nominal tube under the 

worst probable operating conditions at a normal picture width. 
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Min. required anode voltage. 

Rg2 max ~ max. permissible screen grid series resistance for 400 V screen grid 
supply. 
The specified values of Iap are available at supply voltages 10% below nominal and 

throughout the tube life. 
Remark: Rgz min for 400 V screen grid supply is 2.9 kS2. (See page 3) 
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Min, required anode voltage. 

Rg2 max : max. permissible screen grid series resistance for 350 V screen grid 
supply. 

The specified values of Iap are available at supply voltages 10~ below nominal and 
throughout the tube life. 
Remark: Rg2 min for 350 V screen grid supply is 2.2 kS2. (See page 3) 
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Min, required anode voltage. 

Rg2 max. max, permissible screen grid series resistance for 280 V screen grid 
supply. 
The specified values of Iap are available at supply voltages 10~ below nominal and 
throughout the tube life. 
Remark: Rg2 min for 280 V screen grid supply is 1.4 kS2. (See page 3) 

80 

VQ

(V) 

60 

40 

20 

92100151 ~rs~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~■ ~~~~ ■~~~~~~ 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~iiii~iaiiiii 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~\~~~~~~~~~~~~G~~~~~ 

~~~~~~~~~ ~\\~~~~~~~~V~~~~~\~~~~~!~~~~~~~~~~~I~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~7~~~~~~~~~~~!i/\~\ 

iiii~:ii~iiiiii:iiiiiiiiiiiiiiiiiiii 
s/~~~~~~~a~~c~~~~~~~~~~~~~~~~~~~~~a~~~ 

............ 

iii~~ ~ 
■ . , ~~n ai 

... ~~~ i .:.......................~r.. -, ... vo .:..................-.......• .:.._ 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_~ ~=~..s_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~s~~~~~~~~~~~~~~~~~~~~~~~~~~~■ 

~-~~■ _a/i■ .~~■ .~~~■ 

260 16 

V92 R9 2 

(V) (k,f1) 

220 12 

180 8 

140 4 

00 200 400 600 800 1000 Iop(mA)12000 0

6 November 1969 



PL~509 

woo 

Io  
(mA) 

1200 

7000 

800 

600 

400 

7ZQ?ost7 /GQ.e ~~. 

Vo _Vy2=160  

Vy3-0V 

ru 

~~■ 
,~■■■ 
r~~~~ 
❑uo 

i 

BO 

vI j92 

,, 
60 

,■ 40 

200 

'::::

20 

~50 Vy~(V) -40 
■--

-30 -20 -1b 0 

November 1969 



PL509 

400 2 

Ig2 Ia 
(m A) (A) 

300 1.5 

g1=0

i' I 

I I 
-20V n~ -

', 

200 1 

-25V I ~'j - - ~— ~ ~ ' 

100 0.5 4~;,r~~~ 
1: ~N~~_~ 

!~►~SJl~~~c- - - 

92 =160V 
7208731 

Vg1=0

0 

400 2 

Ig2 Ia 
(mA) (A) 

300 1.5 

-25V 

200 

-30V 

1 

100 0.5 

0 

8 

- 5V 
tov 

 -15 V-

100 

~~~'

200 300 

-5V 

15V 

 ® - 20V I I_ L1 
-~ - 25V 

400 

I I I I 
-30V 

500 VQ (V) 

7208729 

uiiui~~ g1=0 iiiiVg2= 175Viiiiiiiiiiiiiiiiiiiiiii=iiii=iiiiiii 
ini~:■~ -SV~iii~~■■■■ ■iiiiiiiiiiiiiiiiii:~~ Vg1=0 iiiiiiiii uuW11■■~ - lOV ■■■■■■■■■■■■■■■■■■■■■■■■.--:.■■ii■ ■■■■■■■■■■■■ 
■rC:~■■ -20 ■■■■■■~:.■■i■■■■■■■■■■■■■■■■~■~~~~■■■■■■■■■■~■■■ 
1 ~i1■■■■■/~i■~~■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ~~a~■■■.:■i■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■ .Ilra■■►.■~ra~~aaa■a~■a~~a~a~~aaa■■aa■■..---.■■~aaaa■■■■■■■ IIIIrr■r,■■■■~~■■■■■■■■■■■■■■■■■..--..■■■iiii■■■■■■■■■■■■■■■■■■ IIMr>tri■■■aa~~aa■a~aa~■■.=~:■■~iii■■■a~■■aarr■■■■■■■■a~■■■■■ 
11117/11  .■■~■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■ inlla'u■■!-.■iii■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■ 
RIIHII ~■C~■i■■■■■■■■■■■■■■■■■■■■■■■■■■■..--G.■■ ■■■■■■■■■■ 111'f1111•i■■■■■■■■■■■■■■■■■■■■■■■■..--.r■■tii■■■■■■■\■■■■■■■■■■■ 
III MI ,1 ~---
1'1111111■■■■■■/!a■■■■■■■■■■■■■■■■■■■■■■■■■~■■■■ ■■■■■■■■■■ 
\I~~ ~i 11■■V- J■■■■■■■■■■■■■■■■■■■■■■■....--- ..■■~■■■■■■■■■■ n11u s.■~i■■■aaaa~a■■■■■v---.■o■iiiii■■■■■■■■■■■■■■o■■■ Rnnr.n■■■■■■■ii~■■■.~==.u■iiii■o■■■■■■■■■■~~~ o■■u■■■■ 
nyl,Ise:~~.■ra~raaa■■■■■■■■■o•..--:u■■iiii■■■■■■■■■■■■■■■■■■■ 
rll~n\~a~■■■~■■■.s.■■■■■■■■■■■■■■~~~~~~■■■■■...$~ ■ray-,•  ■■■■■■■■■■ 
■I~Illla~■X11-~■■■.-:■■~■■■■■■~■■■■■~■■■■..-----_ 30V■■■■■■■■■■ 

I.w~~esi.e~e`:~i Q■.rG -7G~~l.i~■■■rr■■a..~e--■■■■■■o■■■■■u 1,■\'\ V 7fr■■~IMC2v~~~C_l~~~■~~■■■~■■■r■r■- aGG~G ■■■■■ ■■■■■ ■■■■■ 
II■■111■!i■O~]Q~~rY=~=~~=t-~~=c~%i==~.= =;==T\■■■■■■■■■■■■■■ 

100 200 300 400 500 Vn (V) 

November 1969 



PL509 

400 2 

Ig2 Ia 
(mA) (A) 

300 1.5 

-25V 

200 

-30V 

-35V 

100 0.5 

0 

7208730 

iiiii~:V9~=0 l iiiiiiiiiiiiiiiii~~~::iiiiV ~=Oii=iiVg2=190Vii 
■r!■I1~!! -tOV !!~!!r■~-.■!ii!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Ire=~: !■ -:■!ii!!■!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!■ rira■tt -15V r!au!!!■■oo■■ro■■■■■■■!!■■r■!■o!o■u!■!!!!! 
MI•:~II ~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!! 
IIr ~JII!lc~i!!!!!■N!!!!!!!!!!!!!!!!!!!!!!■..--~!!!!!!!!!! 
M111111vr!!!!!!!!!!!! !!!!!~!■.--.■■■iii!■!!!!■!!!!!!!!!!!!!!! 
I IYi 1M W l!!!O!!!!!!!!!!■~~ - At~~ ~!!!!!!!!!!!!!!!\!!!!!\!!!!!!! 

r~n111!!!!!■r!.~■!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!! ~aln~■r/e:.!!lrrr~!!rr!llr~~r~!!!!!rr!!!!r!!!~!!!~r!!!!! 
lanrllr!!!u!!!!■!!!!■!!■!■!!■..---.■■!!ii!!!!!!!!!!!!!!!!!!! 

~~w~~~!!!!!!!!!■•--
:■!liii!!!!!~!!!!!!!!!!!!~~!!!!~!!!!!!!!! 

Nllwli.i!!!■■!!■■■■!!■■!!!!!!!■..---..■■■~iiii■■!!!■■!!!■!!!!■ 
11111 1111!!!!!!!!!■.~-.■ll~~~!!!!!!!!!!!!\!!!!!!~!!!!!!!!!! 
nl~ uu !!!!■•--.■iii!!!!!!!!!!!!■!!!!!!!■■■.._ 1 !!!!!!!!!! 

r1u1:■~a!!!■!!!r .■■liii!!!!!!!!■!!!!■■!!!■ !!!!!!!!! ■nlnl~nl~!!!■~-.ulii!!!!!!!!!!!!!!!!!r■..---.■~!!!!!!!!! 
Mn : r►i■i~!!!!!!!!■ _..■oliiiiio■!!!!o!!u!!!■uouo■■

1!I\\1~L%A!_I - ~A i!~16~]~~r~i~~G;.7G~7--2 -L =! -!!!!!!!!!■1r1l1! 1!!lSSG■!!!!~!!■i_~_~~~~~T~<<~~~:L~~~~~~~~:'-■!!!!■r\!!!!■!! 
100 200 300 400 500 Va (V') 

November 1969 9 





PL 802 

VIDEO OUTPUT PENTODE 

Luminance output tube in colour TV receivers. 

QUICK REFERENCE DATA 

Anode current Ia 30 mA 

Transconductance S 40 mA/V 

Anode dissipation Wa max. 6 W 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

If 300 mA 

Vf 16 V 

Dimensions in mm 

CAPACITANCES 

Anode to all except grid No.l Ca(gl) 
4 pF 

Grid No.l to all except anode Cgl(a~ 20 pF 

Anode to grid No.l Cagl 0.075 pF 

Anode to grid No.l Cagl max. 0.1 pF 
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TYPICAL CHARACTERISTICS 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 170 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l supply voltage Vbgl 0 V 

Cathode resistor (decoupled) R k 36 S2 

Anode current Ia 30 mA 

Grid No.2 current Ig2 6.5 mA 

Transconductance S 40 mA/V 

Amplification factor µg2g1 70 - 

LIMITING VALUES (Design centre rating system unless otherwise stated) 

Anode supply voltage 

Anode voltage, 

long term average 

Grid No.2 voltage 

Anode dissipation 

Grid No.2 dissipation 

Cathode current 

Grid No.1 resistor 

at R k > 39 Sl 

Cathode to heater voltage 

Vba 

Vao 

Va 

Vg2o 
Vg
2 

Wa 

W g2 
W 

g2 
Ik

Rgl 

Rgl 

V~ 

max. 400 V 

max. 550 V 

max. 300 V 

max. 550 V 

max. 300 V 

max. 6 W 

max. 2.5 W 

max. 3.0 W 1) 

max . 100 mA 

max . 0.1 MSt 

max . 0.5 MSl 

max . 200 V 

1) Design maximum rating system including no signal condition. 
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OPERATING CONDITIONS (negative modulation) 

Vb = 250 V 

Rb = 330 S2 

Rav 560 Sl 

Ra = 2.7 kSt 

Rg2 = 5.6 kS2 

Rk 1) 39 S2 

+Vogl 4 V 

Vol = 100 V 

Vopp a 140 V 

Video-
linearity >_ 0.8 —

Vipp ca. 5 V 

lbeam max. 7 mA 

l) Without by-pass capacitor. 

+Vb y~ 

)ZO8850 

fig.l 

fig.2 

~~PP 

t 

December 1969 3 



P4802 

7208736 

_3 
X91 

(~~ _2

I 

i 
I92 

I

0 

120 
IQ

I92 
(m A) 

100 

80 

60 

40 

20 

0 

4 December 1969 



PL802 

150 

IQ

(m A) 

100 

50 

1Zog7~8

V92=170V 

WQ=6W 

1

0 
0 

40 

I 92 
(m A) 

30 

20 

10 

~r

~.. 

--_ 

V91= 

O,Ig1=10uA 

_~ 

~~ 

~~

~~ r 

-0.25V-

-0.5 V 

-0.75V 
I 

111  
—1.25V 
1 ~ ~ 

—1.5V -
-175V -

~ ~~
100 200 300 VQ (V) 400 

7208737 
ti\\\\\\\\\YS\\\\\\\\\\\~ ■\\\\\\\\~~\\~\\\\ \\\\\\■ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~e~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o~~~~■ ■~~ mi u~~~u~~~~~~~~~~~~u~~u~~~~~~~~~uu~uu~~~u~u~~u■ ■~IIIIII~~~~t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~■1t 
iiillllll~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0~\t1\~~~~~~~ 

IIIIIli7i~~~~~~~~~~~~~~ ■~~~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~~~~~~~ 
u rn ~~~~~~~~~~~~~~~~~~u~~~~~~~~~~~~~~u~uuu~■~■~~~~~~~~ 

111111 t\'~~~~~\~~~~~~~~    ~ ~~~~~~~~~~~~~~~~~■ 111111~~~■■~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ unl -_ • 

Diu.■~~~~ui~.~-~■~~~~~~~~~~~~~~~~~~u~~,ill\~\~C~■~~~~~~~~~ 
1111~~~~~~~~~~■\~~~~~~~~~~~i~~~~~~~~~~~~~~~ 
1\\~~~\~~~\~~~~~~~  ~ 

11,\\\\~~~~ ~ ~~■■■\\\\~\\\\\\\\\\\1t ~\\\\\\\\\\\\\\\■ 
u►--~_ —
11.\~~~~~~\ice!\~~~~\  

■~~~~u~~~iu■  

00

V92=170V 

100 200 300 

-1.25V 
-1.5V 
-1 75V 
-2V 

■~~~~~~o~~~~~ 

■~~~~~~~~~u~ 
400 VQ (V) 

December 1969 5 





PY81 

BOOSTER DIODE 

Booster diode intended for use in line time-base circuits of transformerless 

television receivers. 

QUICK REFERENCE DATA 

Anode current, peak Iap max. 450 mA 

Anode voltage, peak Vap max. 5000 V 

Cathode to heater voltage, peak V~p max. 5000 V 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current If 300 mA 

Heater voltage V f 17 V 

DIMENSIONS AND CONNECTIONS 

Base; Noval 

Top cap: Type 1 

f ,:ofi+o, 

CAPACITANCES 

Anode to all 

Cathode to heater 

Dimensions in mm 

m+o w 

Ca 6.4 pF 

Ckf 2. 8 pF 
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LIMITING VALUES (Design centre rating system, unless otherwise specified) 

Supply voltage 
Vbo 

max. 550 V 

Vb max. 250 V 

Anode dissipation Wa max. 3. 5 W 

Anode current, average Ia max 150 mA 

peak 
laP 

max. 450 mA 

Anode voltage, peak V 
aP 

max 5000 V 1)2 ) 

Absolute max. V 
aP 

max. 5600 V 1)2) 

Cathode to heater voltage, peak V~ max. 5000 V 1) 
P 

Series resistance heater chain Rs min. 80 S2 3) 

Heater to earth voltage Vf/earth max. 220 VRMS 

REMARK 

In general it will be necessary to take measures in order to prevent the maxi-
mum permissible screen grid dissipation of the tube that derive their anode 
voltage from this booster diode, from being exceeded during the heating-up time 
of the booster diode. 

1) Max. pulse duration 22°0 of a cycle with a maximum of 18 µsec. 

2 ) Cathode positive with respect to the anode. 

3) RS =minimum resistance of the heater chain between any heater pin and any 
mains terminal under working conditions (the heater of another tube can 
be used for this resistance). 
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MAINTENANCE TYPE PY82 

SINGLE ANODE RECTIFYING TUBE 

Single anode high vacuum rectifying tube. 

QUICK REFERENCE DATA 

Transformer voltage 

D.C. current 

Vtr 250 VR MS 

Io 180 mA 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

f ]zoease 

If 300 mA 

Vp 19 V 

Dimensions in mm 

]2110)3 

OPERATING CHARACTERISTICS as single-phase half -wave rectifier 

Transformer voltage Vtr 250 240 220 200 127 VRMS 

D. C . output voltage Vo 195 195 195 195 127 V 

D.C. current Io 180 180 180 180 180 mA 

Protecting resistance Rt 125 105 65 30 0 S2 

Input capacitance of 
smoothing filter Cfilt 60 60 60 60 60 µF 
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PY82 

LIMITING VALUES (Design centre rating system) 

Transformer voltage Vtr max, 250 VRMS 

Anode voltage, peak inverse Vainvp max. 700 V 

D.C. current Io max. 180 mA 

Cathode to heater voltage, peak V~ max. 550 V 1) 
P 

Input capacitance of smoothing filter Cfilt max. 60 µF 2) 

Protecting resistance R t min. 100 80 40 30 0 Sl 
at transformer voltage Vtr 250 240 220 200 127 V 

600 

Va

(V) 

500 

400 

300 

200 

100 

7Z06f09-1675hb 

1 : Vtr = 250Vrms ~ Rt=12541 
2: Vtr = 240Vrms: Rt-105,01 
3. Vtr = 220Vrms ~ Rt= 6511 
4: Vtr = 200Vrms : Rt = 3041 
5: Vtr= 127Vrms ~ Rt= O,C1 

Cfi1t = 6ONF 

1 

4 

00 
50 100 150 I o (mA) 200 

1) Max. 220 VR~ A.C. voltage +max. 250 VD,C, voltage. 
Cathode positive with respect to the heater. 

2) When two tubes are placed in parallel, Cfilt =max. 100 µF. 
The resistor Rt must be inserted in the anode lead of each tube. 
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PY88 

BOOSTER DIODE 

Booster diode intended for use in line time-base circuits of transformerless 
television receivers. 

QUICK REFERENCE DATA 

Anode current, peak 
laP 

max. 550 mA 

Anode voltage, peak Va
P 

max. 6000 V 

Cathode to heater voltage, peak Vkfp max. 6600 V 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
Top cap: Type 1 

f nos,o, 

CAPACITANCES 

Anode to all 

Cathode to heater 

If

Vf 

300 mA 

30 V 

Dimensions in.mm 

t206M.~ 

Ca

Ckf 

8.6 pF 

2.7 pF ~--
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PY88 

LIMITING VALUES (Design centre rating system 
unless otherwise specified) 

Supply voltage. Vbo max. 550 V 

Vb max. 250 V 

Anode dissipation Wa max. 5 W 

Anode current, average Ia max. 220 mA 

peak Ia
P 

max. 550 mA 

Anode voltage, peak Va
P 

max. 6000 V 1)2) 

peak (absolute max.) Va
P 

max. 7500 V 1)2) 

Cathode to heater voltage, peak Vkfp max. 6600 V 

Series resistance heater chain Rs min. 80 S2 3) 

Heater to earth voltage Vf/earth max. 220 VRMS 

, ~, 600 zs-r r vree 

to
Imq 

500 

400 

300 

Z00 

I  

700 

00
]0 ?0 30 Vo(V) 40 

1) Max. pulse duration 22 ~ of a cycle but maximum 18 µs. 

2) Cathode positive with respect to the anode. 

3) Rs =minimum resistance of the heater chain between any heater pin and any 
mains terminal under working conditions (the heater of another tube can be 
used for this resistance). 
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MAINTENANCE TYPE PY500 

BOO5TER DIODE 

Booster diode for timebase circuits of colour TV receivers. 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

If 300 mA 

Vf 42 V 

During operation the resistance between any heater pin and any mains terminal 

for the heater chain should be min. 100 St. The hot heater resistance of other 

tubes in the chain can serve for this resistance. 

MECHANICAL DATA 

Base: Magnoval 

Cap: Type 1 

Dimensions in mm 

max30.2~ 

~n 
~O 
O 
i 

O 

N 

O 

770]066 

CAPACITANCES 

Anode to cathode Cak 13 pF 

Cathode to heater Ckf 3.7 pF 

1) Insertion of a resistor of 300 S2 between pins 3 and 5 is recommended to im-

prove the high-tension properties of the tube. If no resistor is used, pins 3 
and 4 should be interconnected. 
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PY500 

TYPICAL CHARACTERISTICS 

Internal resistance (Ia = 440 mA) R i 45.5 S2 

LIMITING VALUES (Design centre rating system) 

Anode dissipation Wa max. 11 W 

Anode current, average Ia max. 440 mA 

peak Iap max. 800 mA 

Anode voltage, negative peak —Vap max. 5600 V 1) 

negative peak,(absolute max.) —Vap max. 7000 V 1) 

Cathode to heater voltage, peak Vap max. 6300 V 1) 

Series resistance heater chain Rs min. 100 S2 2 ) 

1) Max. pulse duration 22°Jp of a cycle, but max. 18 µs. 

2 ) During operation the resistance between any heater pin and any mains terminal 
for the heater chain should be min. 100 S2. The hot heater resistances of other 
tubes in the chain can serve for this resistance. 
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PY500A 

BOOSTER DIODE 

Booster diode for timebase circuits of colour television receivers. The PY500A is 
unilaterally interchangeable with the PY500 in existing circuits. In new equipment 
designs the 300 SZ protection resistance between pins 3 and 5 can be deleted for the 
PY500A. 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current If 300 mA 

Heater voltage Vf 42 V 

During operation the external resistance between either heater pin of the PY500A 
and either mains terminal should be min. 100 SZ. The hot heater resistances of other 
tubes in the heater chain can serve for this purpose. 

MECHANICAL DATA 

Base: Magnoval 

Cap: Type 1 

CAPACITANCES 

Anode to cathode 

Cathode to heater 

max30.2~ 

JZ03066 

Dimensions in mm 

Cak 

C~ 

12.5 pF ~ 

3.7 pF 
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PY500A 

TYPICAL CHARACTERISTICS 

Internal resistance (Ia = 440 mA) Ri 45.5 Sl 

LIMTI'ING VALUES (Design centre rating system) 

Anode dissipation Wa max. 11 W 

Anode current, average Ia max. 440 mA 

peak I ap max. 1000 mA 

Anode voltage, negative peak -Vap max. 5600 V 1) 

negative peak (absolute max.) -Vap max. 7000 V 1) 

Cathode to heater voltage, peak Vap max. 6300 V 1 ) 

Series resistance heater chain Rs max. 100 S2 2) 

1) Max. pulse duration 22~ of a cycle, but max. 18 µs. 

2) During operation the external resistance between either heater pin of [he PY500A 
and either mains terminal should be min. 100 S2. The hot heater resistances of 
other tubes in the heater chain can serve for this purpose. 
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UABC 80 

TRIPLE DIODE-TRIODE 

Triple diode -triode intended for F.M. and A.M. signal detection and A.F. sig-
nal amplification. 

QUICK REFERENCE DATA 

Triode section 

Anode current 

Transconductance 

Amplification factor 

Ia 1.0 mA 

S 1.45 mA/V 

µ 70 - 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

7205869 

It is recommended to connect pin 5 to earth. 

If 100 mA 

Vf 28 V 

Dimensions in mm 

mro~o 
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UABC80 

CAPACITANCES 

Triode section 

Grid to all except anode Cg(a) 1,9 pF 

Anode to all except grid Ca(g ) 1.4 pF 

Anode to grid Cag 2.0 pF 

Grid to heater Cgf max. 0.04 pF 

Diode sections 

Diode No. 1 to all Cdl
0.8 pF 

Diode No.2 to all 
Cd2 

4. 8 pF 

Diode No.3 to all 
Cd3 

4. 8 pF 

Cathode (D2) to all CkD2 5.0 pF 

Diode No.l to heater Cdlp max. 0.25 pF 

Diode No.3 to heater Cd3g max. 0.2 pF 

Cathode (D2) to heater C~ 2 f 2.5 pF 

Between triode and diode sections 

Anode to diode No. 1 Cadl max. 0.12 pF 

Anode to diode No.3 Cad3 max. 0.1 pF 

Anode to cathode (D2) CakD2 max. 0.01 pF 

Grid to diode No. l Cgdl
max. 0.07 pF 

Grid to diode No.3 Cgd3 
max. d.02 pF 

Grid to cathode (D2) CgkD2 max. 0.005 pF 
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UABC80 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 170 200 V 

Grid voltage Vg -1 -1.85 -2.3 V 

Anode current Ia 0. 8 1.0 1.0 mA 

Transconductance S 1.45 1.45 1.40 mA/V 

Amplification factor µ 70 70 70 -

Internal resistance Ri 48 48 50 kS2 

OPERATING CHARACTERISTICS 

Triode sectionas R.C. coupled A.F. amplifier 

Grid resistor Rg = 10 MS2 

Supply voltage Vb 200 200 200 170 170 170 V 

Anode resistor Ra 220 100 47 220 100 47 kS2 

Grid resistor next stage ~~ 0.68 0.33 0.15 0.68 0.33 0.15 MS2 

Anode current Ia 0.56 1.00 1.60 0.46 0.82 1.25 mA 

Voltage gain V o/ V i 53 44 34 51 42 32 - 

Distortion: 

at output voltage Vo = 3 VRMS dtot 0.3 0.4 0.5 0.4 0.5 0.6 

at output voltage Vo = 5 VRMS dtot 0.4 0.6 0.9 0.5 0.8 1.1 °~o 

at output voltage Vo = 8 VRMS dtot 0.9 1.0 1.5 1.1 1.3 2.0 °fie 

Supply voltage Vb 100 100 100 V 

Anode resistor Ra 220 100 47 kS2 

Grid resistor next stage Rg' 0.68 0.33 0.15 MSt 

Anode current Ia 0.21 0.35 0.52 mA 

Voltage gain Vo/Vi 44 35 26 

Distortion; 

at output voltage Vo = 3 VRMS dtot 1.0 1.3 2.0 

at output voltage Vo = 5 VRMS dtot 1.7 2.3 4.3 ~o 
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UABC80 

'TYPICAL CHARACTERISTICS 

Diode section 

Internal resistance diode No.l 

at diode voltage Vdl  = +10 V Ri D1 5 kS2 

Internal resistance diode No.2 
at diode voltage Vd2 = +5 V Ri D2 200 S2 

Internal resistance diode No.3 
at diode voltage Vd3 = +5 V Ri Dg 200 S2 

Ratio between Ri (D2) and Ri (D3) min. 0.67 
max. 1.5 

Microphony Triode section 

No special precautions against microphony are required in circuits where the 

input voltage is min. 10 mV for 50 mW output of the output tube at frequencies 
higher than 800 Hz. 
At lower frequencies the sensitivity may be increased according to the figure 
below. 

~zoeeao 

10 
V1m(n 

(mVJ 8 

6 

4 

2 

0 
50 XJO 200 500 f (HzJ 1000 
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i UABC80 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1 W 

Cathode current Ik max. 5 mA 

Grid resistor IZg max. 3 MS2 

Grid resistor at grid current bias 12g max. 22 MS2 

Cathode to heater voltage V~ max. 150 V 1) 

Diode sections 

Diode No.l voltage, negative peak -Vdlp max. 350 V 

Diode No.2 voltage, negative peak -Vd2p max. 350 V 

Diode No.3 voltage, negative peak -Vd3p max. 350 V 

Diode No.l current: 

mA 

mA 

mA 

mA 

mA 

mA 

D.C. component Idl max. 1 

peak Idlp max. 6 

Diode No.2 current: 

D.C. component Id2 max. 10 

peak Id2p max. 75 

Diode No.3 current: 

D.C. component Ida max. 10 

peak Id3p max. 75 

1) With regard to hum a max. AC heater to cathode voltage of 30 VRMg is re-
commended. 
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MAINTENANCE TYPE UAF42 

DIODE-PENTODE 

Diode-pentode. Pentode intended for use as R.F., I.F. or A.F. amplifier. 

QUICK REFERENCE DATA 

Pentode section 

Variable transconductance 

Anode current Ia 5 mA 

Transconductance S 2 mA/V 

Amplification factor 
µg2g1 

16 - 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 100 mA 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

g3 

December 1969 

Vf 12.6 V 

Dimensions in mm 

g2 

g1 

k,s 
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UAF42 

CAPACITANCES 

Pentode section 

Anode to all except grid No.l Ca~gl) 5.2 pF 

Grid No. ] to all except anode Cgl ~a~ 4.1 pF 

Anode to grid No. 1 Cagl max. 0.002 pF 

Grid No. l to heater Cgl f max. 0.05 pF 

Diode section 

Diode to all Cd 3.3 pF 

Diode to heater Cdf max. 0.02 pF 

Between diode and pentode sections 

Diode to grid No.l Cdgl max. 0.0015 pF 

Diode to anode Cda max. 0.15 pF 

OPERATING CHARACTERISTICS 

Pentode as R.F. or I.F. amplifier 

Supply voltage Vb 100 170 200 V 

Anode resistor R a 0 0 0 S2 

Grid No.3 voltage Vg3 0 0 0 V 

Grid No.2 resistor Rg2 56 56 76 kSt 

Cathode resistor R k 310 310 310 S2 

Grid No 1 voltage Vgl -1.2 -16 -2 -28 -2 -34 V 

Grid No 2 voltage Vg2 50 - 85 - 85 - V 

Anode current Ia 2.8 - 5.0 - 5.0 - mA 

Grid No.2 current Ig2 0.9 - 1.5 - 1.5 - mA 

Transconductance S 1700 17 2000 20 2000 20 µA/V 

Internal resistance R i 0.85 min.10 0.9 min.10 1.0 min.10 MSl 

Amplification factor 
µg2g1 

16 - 16 - 16 

Equivalent noise 
resistance R eq 5.8 - 7.5 - 7.5 - kSl 
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UAF42 

OPERATING CHARACTERISTICS (continued) 

Pentode as resistance coupled A.F. amplifier. 

Supply voltage Vb 170 170 V 

Anode resistor Ra 0.22 0.22 MSl 

Grid No.2 resistor Rg2 0.82 0.82 MSt 

Cathode resistor R k 2.7 2.7 kS1 

Grid No.l supply voltage VR U -20 V 

Anode current Ia 0.5U 0.14 mA 

Grid No.2 current Ig2 0.17 0.04 m A 

Voltage gain Vo/Vi 80 6 

Distortion: 

at output voltage Vo = 3 VRMS dtot 0.8 3.6 

at output voltage Vo = 5 VRMS dtot 1.0 6.0 

at output voltage Vo = 8 VRMS dtot 1 .2 9.0 oJo 

Supply voltage Vb 100 100 V 

Anode resistor Ra 0.22 0.22 MSl 

Grid No.2 resistor Rg2 0.82 0.82 MS2 

Cathode resistor Rk 2.7 2.7 kSl 

Grid No.l supply voltage VR 0 -10 V 

Anode current Ia 0.29 0.10 mA 

Grid No.2 current Ig2 0.09 0.03 m A 

Voltage gain Vo/Vi 75 7 

Distortion: 

at output voltage Vo = 3 VRMS dtot 0. 9 5.2 °Jo

at output voltage Vo = 5 VRMS dttot 1.1 8.0 ~O 
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UAF42 

LIMPITNG VALUES (Design centre rating system) 

Pentode section 

Anode voltage 

Anode dissipation 

Grid No.2 voltage 

Grid No.2 voltage: 

Vao 
Va

V'a 
Vg2o

max. 550 V 

max. 250 V 

max. 2 W 

max. 550 V 

at anode current max. 2.5 mA Vg2 max. 250 V 

at anode current 5 mA Vg2 max. 125 V 

Grid No.2 dissipation Wg2 max. 0.3 W 

Cathode current Ik max. 10 mA 

Grid No.l resistor Rgl max. 3 MS2 

Grid No.3 resistor Rg3 max. 3 MSl 

Cathode to heater voltage Vkg max. 150 V 

Diode section 

Diode voltage, negative peak -Vdp max. 350 V 

Diode current Id max. 0.8 mA 

Diode current, peak Idp max. 5 mA 

Cathode to heater voltage Vkf max. 150 V 
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MAINTENANCE TYPE UBC41 

DOUBLE DIODE-TRIODE 

Double diode-triode. Triode intended for use as A.F. amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current 

Transconductance 

Amplification factor 

Ia

S 

µ 

1.5 mA 

1.65 mA/V 

70 - 

HEATING: Indirect by A.C. or D.C.; parallel supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

1) Earthed side of the filament circuit. 

If 

Vp 

100 mA 

14 V 

Dimensions in mm 

x 
a 
E 

0 
co 
x 
0 
E 

max 22 
~zoein 
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UBC41 

CAPACITANCES 

Triode section 

Grid to all except anode Cg(a) 2.7 pF 

Anode to all except grid Ca(g) 1.7 pF 

Anode to grid Cag 1.5 pF 

Grid to heater Cgf max. 0.05 pF 

Diode sections 

Diode No.l to all Cdl 0.8 pF 

Diode No.2 to all Cd2 0.7 pF 

Diode No.l to diode No.2 
Cdld2 

max. 0.3 pF 

Diode No.l to heater Cdlf max. 0.1 pF 

Diode No.2 to heater Cd2f max. 0.05 pF 

Between triode and diode sections 

Diode No.l to grid 

Diode No.2to grid 

Diode No.l to anode 

Diod,, No.2 to anode 

Cdlg 

Cd2g 
Cdla

Cd2a

max. 0.007 pF 

max. 0.03 pF 

max. 0.01 pF 

max. 0.01 pF 

TYPICAL CHARACTERISTICS of the triode section 

Anode voltage Va 170 100 V 

Grid voltage Vg -1.55 -1.0 V 

Anode current Ia 1.5 0.8 mA 

Transconductance S 1.65 1.4 mA/V 

Amplification factor µ 70 70 

Internal resistance R i 42 50 kSl 
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UBC41 

OPERATING CHARACTERISTICS 

Triode section as A.F. amplifier. 

Supply voltage Vh 170 100 170 100 V 

Anode resistor Ra 0.22 0.22 0.1 0.1 MS2 

Cathode resistor Rk 5.6 5.6 3.9 3.9 kSl 

Grid resistor Rg 1.0 1.0 1.0 1.0 MS2 

Grid resistor next stage Rg~ 0.68 0.68 0.33 0.33 MSl 

Anode current Ia 0.28 0.18 0.45 0.28 mA 

Voltage gain Vo/Vi 44 41 37 34 

Distortion at: 

output voltage Vo = 3 VRMS dtot 1.1 1.4 1.1 2.0 

output voltage Vo = 5 VRMS dtot 1.3 1.9 1.7 3.5 

output voltage Vo = 8 VRMS dtot 1.85 - 2.6 - 

Supply voltage Vh 170 100 170 100 V 

Anode resistor Ra 0.22 0.22 0.1 0.1 MS2 

Cathode resistor Rk 0 0 0 0 S2 

Grid resistor Rg 22 22 22 22 MSl 

Grid resistor next stage Rg~ 0.68 0.68 0.33 0.33 MSl 

Anode current Ia 0.46 0.21 0.82 0.35 mA 

Voltage gain Vo/Vi 48 41 42 35 - 

Distortion at: 

output voltage Vo = 3 VRMS dtot 0.95 1.45 0.75 1.6 

output voltage Vo = 5 VRMS dtot 1.1 2.0 1.0 2.8 

output voltage Vo = 8 VRMS dtot 1.3 - 1.2 - °~o 
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UBC41 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 0.5 W 

Cathode current Ik max. 5 mA 

Grid resistor Rg max. 3 MSl 

Cathode to heater voltage Vkf max. 150 V 

Diode sections (each diode) 

Diode voltage, negative peak -Vdp max. 350 V 

Diode current 

average Id max. 0.8 mA 

peak Idp max. 5 mA 

Cathode to heater voltage Vkf max. 150 V 

For curves refer to type UBC81. 
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uBcs~ 

DOUBLE DIODE-TRIODE 

Double diode-triode. Triode intended for use as A.F. amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current 

Transconductance 

Amplification factor 

Ia I . S mA 

S 1.65 mA/ V 

µ 70 - 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

+ziw:+ 

1) Earthed side of the heater circuit. 

If 100 mA 

Vf 14 V 

Dimensions in mm 
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uBcBi 

CAPACITANCES 

Triode section 

Grid to all except anode Cg(a) 2.3 pF 

Anode to all except grid Ca(g) 2.3 pF 

Anode to grid Cag 1.2 pF 

Grid to heater Cgf max. 0.05 pF 

Diode sections 

Diode No.l to all Cdl 0.9 pF 

Diode No.2 to all Cd2 0.9 pF 

Diode No.lto diode No.2 
Cdld2 

max. 0.2 pF 

Diode No. 1 to heater Cdlf max. 0.25 pF 

Diode No.2 to heater Cd2f max. 0.05 pF 

Between triode and diode sections 

Diode No, l to grid Cdlg max. 0.007 pF 

Diode No.2 to grid Cd2g max. 0.007 pF 

Diode No.l to anode Cdla max. 0.005 pF 

Diode No.2 to anode Cd2a max. 0.01 pF 

TYPICAL CHARACTERISTICS OF THE TRIODF. SECTION 

Anode voltage Va 170 100 V 

Grid voltage Vg -1.55 -1.0 V 

Anode current Ia 1.5 0.8 mA 

Transconductance S 1.65 1.4 mA/V 

Amplification factor 
u 

70 70 -

Internal resistance R i 42 50 kSt 
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uBcs~ 

OPERATING CHARACTERISTICS 

Triode section as A.F. amplifier, circuit Fig. l 

Supply voltage Vb 170 100 170 100 V 

Anode resistor Ra 0.22 0.22 0.1 0.1 MS2 

Cathode resistor Rk 5.6 5.6 3.9 3. 9 kS2 

Grid resistor Rg 1.0 1.0 1.0 1.0 MS2 

Grid resistor next stage Rg 0.68 0.68 0.33 0.33 MS2 

Anode current Ia 0.28 0.18 0.45 0.28 mA 

Voltage gain Vo/Vi 44 41 37 34 

Distortion at: 

output voltage Vo = 3 V gals dt 1.1 1.4 1. 1 2.0 

output voltage Vo = 5 VgMs dt 1.3 1.9 1.7 3.5 

output voltage Vo = 8 Vglvls dt 1.85 - 2.6 - °/-o

Supply voltage Vb 170 100 170 100 V 

Anode resistor Ra 0.22 0.22 0.1 0.1 MSZ 

Cathode resistor Rk 0 0 0 0 S2 

Grid resistor Rg 22 22 22 22 MS2 

Grid resistor next stage Rg~ 0.68 0.68 0.33 0.33 MSZ 

Anode current Ia 0.46 0.21 0.82 0.35 mA 

Voltage gain Vo/Vi 48 41 42 35 

Distortion at 

output voltage Vo = 3 VglvlS dt 0.95 1.45 0.75 1.6 ~ 

output voltage Vo = 5 Vglvls dt 1.1 2.0 1.0 2.8 

output voltage Vo = 8 VglylS dt 1.3 - 1.2 - 
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uBcs~ 

OPERATING CHARACTERISTICS (continued) 

Micrpphony

No special precautions against microphony are required in circuits where the 

input voltage is min. 10 mV for 50 mW output of the output tube. 

0.01 ~ F 

Fig.l 

RO6B80 

t Vb 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 0. 5 W 

Cathode current Ik max. 5 mA 

Grid resistor ltg max. 3 MSZ 

Cathode to heater voltage Vkf max. 100 V 

Diode sections (each diode) 

Diode voltage, negative peak -Vdp max. 350 V 

Diode current: 

average Id max. 0.8 mA 

peak Idp max. 5 mA 

Cathode to heater voltage V~ max. 100 V 

 i 
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UBF89 

DOUBLE DIODE-PENTODE 

Double diode-pentode. Pentode intended for use as R.F. or I.F. amplifier. 

QUICK REFERENCE DATA 

Pentode section 

Variable transconductance 

Anode current 

Transconductance 

Amplification factor 

Ia

S 

µg2g1 

11 mA 

4.5 mA/V 

20 - 

HEATING: Indirect by A.C, or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Koval 

:gar 

If 100 mA 

Vf 19 V 

Dimensions in mm 
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UBF89 

CAPACITANCES 

Pentode section 

Anode to all except grid No.l Ca(gl ) 5.2 pF 

Grid No.l to all except anode Cgl(a) 5.0 pF 

Anode to grid No.l Cagl max. 0.0025 pF 

Grid No.l to heater Cglp max. 0.05 pF 

Diode sections 

Diode No.l to all Cdl 2.5 pF 

Diode No.2 to all Cd2 2.5 pF 

Diode No.l to diode No.2 
Cdld2 

max. 0.25 pF 

Diode No.l to heater Cdlf max. 0.015 pF 

Diode No.2 to heater Cd2g max. 0.003 pF 

Between pentode and diode sections 

Diode No.l to grid No.l 
Cdlgl 

max. 0.0008 pF 

Diode No.2 to grid No.l 
Cd2g1 

max. 0.001 pF 

Diode No.l to anode Cdla max. 0.15 pF 

Diode No.2 to anode Cd2a max. 0.025 pF 

2 January 1970 



UBF89 

TYPICAL CHARACTERISTICS 

Pentode section 

Anode voltage Va 200 170 100 V 

Grid No.2 voltage Vg2 100 100 100 V 

Grid No.3 voltage Vg3 0 0 0 V 

Grid No.l voltage Vgl -1.5 -1 1) -2 V 

Anode current Ia 11 12 8.5 mA 

Grid No.2 current Ig2 3.3 4 2.8 mA 

Transconductance S 4.5 5 3.5 mA/V 

Amplification factor µg2g1 20 20 20 -

Internal resistance Ri 0.6 0.4 0.3 MS2 

OPERATING CHARACTERISTICS 

Pentode section as R . F . or I. F . amplifier 

Supply voltage Vb 200 100 V 

Anode resistor Ra 0 0 S2 

Grid No.3 voltage Vg3 0 0 V 

Grid No.2 resistor Rg2 30 0 kSl 

Grid No.l voltage Vgl -1.5 -20 -2 -10 V 

Anode current Ia 11 - 8.5 - mA 

Grid No.2 current Ig2 3.3 - 2.8 - mA 

Transconductance S 4.5 0.12 3.5 0.11 mA/V 

Internal resistance Ri 0.6 - 0.3 - MS2 

1) To avoid grid No.l current the negative grid No.l voltage should be min. 
1.5 V 
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UBF89 

LIMITING VALUES (Design centre rating system) 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.25 W 

Grid No.2 voltage Vg2o max. 550 V 

Grid No.2 voltage 

at anode current Ia max. 4 mA Vg2 max. 250 V 

at anode current Ia min. 8 mA Vg2 max. 125 V 

Grid No.2 dissipation Wg2 max. 0.45 W 

Cathode current Ik max. 16.5 mA 

Grid No.l resistor Rgl max. 3 MS2 

Grid No.3 resistor Rg3 max. 10 kSt 

Cathode to heater voltage V~ max. 100 V 

Diode sections (each diode) 

Diode voltage, negative peak -Vdp max. 200 V 

Diode current; average Id max. 0.8 mA 

peak Idp max. 5 mA 

Cathode to heater voltage Vkg max. 100 V 
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UCC85 

R.F. DOUBLE TRIODE 

Double triode intended for use as R.F. amplifier and self oscillating mixer. 

QUICK REFERENCE DATA 

Anode current 

Transconductance 

Amplification factor 

Ia 10 mA 

S 6.7 mA/V 

µ 48 - 

HEATING: Indirect by A.C, or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

)2ii 0]9 

If 100 mA 

Vf 26 V 

Dimensions in mm 
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UCC85 

CAPACITANCES (each unit unless otherwise specified) 

Anode to grid Cag 1.5 pF 

Anode to cathode Cak 0.18 pF 

Anode to cathode +heater +screen Ca/kfs 1.2 pF 

Grid to cathode +heater +screen Cg/kfs 3.1 pF 

Anode to cathode +heater +screen Ca/kfs 1.8 pF 

(measured with external screen of 22.5 mm diam,) 

Anode to anode other unit Caa' max. 0.04 pF 

Anode to anode other unit Caa' max. 0.008 pF 

(measured with external screen of 22.5 mm diam. ) 

Grid to grid other unit Cgg' max. 0.003 pF 

Anode to grid other unit Cag' max. 0.008 pF 

Anode to grid other unit Ca'g max. 0.008 pF 

Anode to cathode other unit Cak' max. 0.008 pF 

Grid to cathode other unit Cgk' max. 0.003 pF 

Anode to cathode other unit Ca'k max. 0.008 pF 

Grid to cathode other unit Cg'k max. 0.003 pF 

TYPICAL CHARACTERISTICS (each unit) 

Anode voltage 

Grid voltage 

Anode current 

Transconductance 

Amplification factor 

Va 100 170 200 V 

Vg -1.21) -1.75 -2.4 V 

Ia 4.5 10 10 mA 

S 4.8 6.7 6 mA/V 

µ 46 48 46 - 

1) In this case grid current may occur. If this is not permissible, a condition 

with a bias of -1.5 V should be chosen. 

2 January 1969 



UCC85 

OPERATING CHARACTERISTICS 

As R.F, amplifier (unit a, g, k) 

Supply voltage Vb 170 170 100 V 

Anode resistor Ra 1.3 1.5 1.5 kS2 

Anode voltage Va 161 155 91 V 

Cathode resistor Rk 330 150 138 S2 

Grid voltage Vg -2.2 -1.5 -0.8 V 

Anode current Ia 6.6 9.8 5.7 mA 

Transconductance S 5.1 6.7 5.9 mA/V 

Internal resistance Ri 8.5 7 8 kSt 

Grid input resistance (f = 100 MHa) rg 5.2 3.8 2.8 kSt 

Equivalent noise resistance R eq 0.82 0..55 0.61 kSl 

As self oscillating additive mixer (each unit) 

Anode supply voltage Vb 100 170 200 V 

Anode resistor Ra 4.7 4.7 8.2 kSZ 

Grid resistor Rg 1 1 1 MSt 

Oscillator voltage Vosc. 1.8 2.8 2.8 VRMS 

Anode current Ia 2.7 5.5 6 mA 

Conversion conductance Sc 2.2 2.8 2.9 mA/V 

Internal resistance Ri 19 15 14 kS2 

Grid input resistance (f = 100 MHz) rg 15 kSl 

LIMTITNG VALUES (each unit) (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Anode dissipation, total Wa+Wa y max. 4.5 W 

Cathode current Ik max. 15 mA 

Cathode to heater voltage V~ max. 90 V 

Grid voltage (negative) -Vg max. 100 V 

Grid resistor Rg max. 1 MS2 

For curves please refer to type PCC85 
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MAINTENANCE TYPE UGF141 

TRIODE-HEXODE 

Triode-hexode intended for use as frequency changer. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 4.9 mA 

Effective transconductance Seff 0.6 mA/ V 

Oscillator voltage Vosc ~ VRMS 

Hexode section 

Anode current Ia 2.2 mA 

Conversion conductance Sc 0.45 mA/V 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

97, 93 g2,g4 

rzosem 

If 100 mA 

Vf 14 V 

Dimensions in mm 

December 1969 1 



UCH41 

CAPACITANCES 

Triode section 

Anode to all except grid and grid No. 3 

Grid and grid No.3 to all except anode 

Grid and grid No.3 to anode 

CaT(g,I,g3 ) 

Cg~3/ ~aT ) 

CgTg3~ aT

Hexode section 

Anode to all Ca

Grid No. 1 to all Cgl

Anode to grid No. 1 Cagl

Grid No. 1 to heater Cglf 

Between triode and hexode sections 

Grid triode and grid No. 3 to 
grid No.l hexode 

Grid triode and grid No. 3 to 
anode hexode 

OPERATING CHARACTERISTICS 

Triode as oscillator 

Supply voltage 

Anode resistor 

Anode current 

Grid triode and grid No.3 resistor 

Grid triode and grid No.3 current 

Oscillator voltage 

Effective transconductance 

Vb 

Ra

Ia

1.5 pF 

4.9 pF 

1.2 pF 

6.0 pF 

3.4 pF 

max. 0.1 pF 

max. 0.15 pF 

Cg7-g3~g1H 
max. 0.35 pF 

Cg~3/aH 
max. 0.2 pF 

~T~3 

1gT~3 

Vosc 

seff 

100 170 200 V 

10 10 10 kS2 

2.8 4.9 4.6 mA 

20 20 20 kSt 

200 320 360 µA 

4 7 8 VRMS 

0.56 0. 6 0. 5 mA/ V 

2 MAINTENANCE TYPE December 1969 



UCH41 

OPERATING CHARACTERISTICS (continued) 

Hexode as frequency changer (grid No.2+4 voltage through a potentiometer Rl, 
R2 ). 

Supply voltage Vb 100 170 200 V 

Anode resistor Ra 0 0 0 S2 

Resistor 1 Rl 22 22 22 kS2 

Resistor 2 R2 47 47 47 kSt 

Cathode resistor Rk 200 200 225 S~ 

Grid triode and grid No. 3 
resistor Rg ~ g3 20 20 20 kSl 

T 
Grid triode and grid No.3 

current Ig i..g3 200 320 360 µA 
T 

Grid No.l voltage Vgl -1.0 -14 -1.8 -22 -2.2 -27 V 

Grid No.2 and 4 voltage Vg2~ 53 68 87 116 105 136 V 

Anode current Ia 1.0 - 2.2 - 3.0 - mA 

Grid No.2 and 4 current Ig2~ 1.0 - 1.9 - 2.1 - mA 

Conversion conductance Sc 320 3.2 450 4.5 500 5µA/V 

Internal resistance Ri 1.4 min.5 1.2 min.5 1.0 min.5 MS2 

Equivalent noise 
Req 115 - 145 - 220 - kS2 

resistance 

LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 175 V 

Anode dissipation Wa max. 0.75 W 

Cathode current Ik max. 5.5 mA 

Grid resistor Rg max. 3 MS2 

Cathode to heater voltage Vkf max. 150 V 
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UCH41 

LIMITING VALUES (Design centre rating system)(ontinued) 

Hexode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 0. 8 W 

Grids No.2 and 4 voltage 
Vg(2+1̀)0 

max. 550 V 

Vg2+4 
max. 125 V 

Grids No.2 and 4 dissipation 
Wg2+4 

max. 0.3 W 

Cathode current Ik max. 7 mA 

Grid No.l resistor 
~1 

max. 3 MS2 

Grid No.3 resistor 
~3 

max. 3 MS2 

Cathode to heater voltage V~ max. 150 V 

4 MAINTENANCE TYPE December 1969 



MAINTENANCE TYPE UCH42 

TRIODE-HEXODE 

Triode-hexode intended for use as frequency changer and phase inverter. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 10 mA 

Transconductance S 2.8 mA/V 

Hexode section 

Anode current Ia 2.1 mA 

Conversion conductance Sc 0.67 mA/V 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

aH 

97 93 92,94 

9~ 

k, s 

If 100 mA 

Vf 14 V 

Dimensions in mm 

in 
X 
0 
E 

0 
cD 
x 
0 
E 

max 22 
~zosses vzoe~n 
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UCH42 

CAPACITANCES 

Triode section 

Anode to all except grid and grid No.3 CaT~gTg3~ 
2.4 pF 

Grid and grid No.3 to all except anode Cg,I,S3/~aT) 5.9 pF 

Grid and grid No.3 to anode Cg,l,g3/aT 
1.3 pF 

Hexode section 

Anode to all Ca 9.4 pF 

Grid No.l to all Cgl 4.0 pF 

Anode to grid No.l Cagl max. 0.1 pF 

Grid No.l to heater Cglf max. 0.15 pF 

Between triode and hexode sections 

Grid triode and grid No.3 to 

grid No.l hexode 

Grid triode and grid No.3 to 

anode hexode 

Cg'I'g3/g1H 

CgTg3/aH 

max . 0.35 pF 

max. 0.2 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 10 mA 

Transconductance S 2.8 mA/V 

Amplification factor µ 16 — 

2 MAINTENANCE TYPE December 1969 



i UCH42 

i 
I 

OPERATING CHARACTERISTICS 

Triode as oscillator 

Supply voltage Vb 100 170 200 V 

Anode resistor Ra 10 10 22 kS2 

Oscillator voltage Vosc 4 8 $ VRMS 

Grid triode and 
grid No.3 resistor Rg,~ g3 kS2 

~~ 
22 47 

~`-, 
22 47 

,--~ 
22 47 

Grid triode and 
grid No.3 current 

Ig,l,+g3 
175 100 350 200 350 200 µA 

Anode current Ia 3.4 3.1 6.5 5.7 5.5 5.2 mA 

Effective 
transconductance Seff 0.7 0.6 0.75 0.65 0.65 0.55 mA/V 

Hexode as frequency changer, circuit fig.l . 

January 1969 
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UCH42 

OPERATING CHARACTERISTICS (continued) 

Supply voltage Vb 100 170 200 V 

Anode resistor Ra 0 0 0 S2 

Resistor 1 R1 18 18 18 kS2 

Resistor 2 R2 27 27 27 kSl 

Cathode resistor Rk 180 180 180 S2 

Grid triode and 
grid No.3 resistor Rg,r +g3 22 22 22 kS2 

Grid triode and 
grid No.3 current Ig,~ g3 175 350 350 µA 1) 

Grid No.l voltage Vgl -1.0 -13.5 -1.85 -25 -2 -27.5 V 

Grids No.2 and 4 
voltage Vg2+g4 43 57 70 100 85 119 V 

Anode current Ia 1 .2 - 2. 1 - 3.0 - mA 

Grids No.2 and 4 
current 

Ig2+g4 
1.46 - 2.6 - 3.0 - mA 

Conversion 
conductance Sc 530 5.3 670 6.7 750 7.5 µA/V 

Internal resistance Ri min.l min.5 min.l min.5 min.l min.5 MS2 

Equivalent noise 
resistance Req 60 - 65 - 75 - kSt 

1) For Rg.~ g3 = 47 kS2, Ig,I,+g3 should be asjusted to 200 µA at Va = 200 V or 
170 V and to 100 µA at Va = 100 V. 
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UCH42 

LIMITING VALUES 

Triode section 

Anode voltage Vao max. 550 V 

Va max . 175 V 

Anode dissipation Wa max. 0.8 W 

Cathode current Ik max. 7 mA 

Grid resistor Rg max. 3 MS2 

Cathode to heater voltage Vkf max. 150 V 

Hexode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.5 W 

Grids No.2 and 4 voltage Vg~2+4)0 max. 550 V 

for anode current 3 mA Vg2+ 4 
max. 125 V 

for anode current max. 1 mA Vg2+4 
max. 250 V 

Grids No.2 and 4 dissipation Wg2+4 
max. 0.3 W 

Cathode current Ig max. 10 mA 

Grid No.l resistor Rgl 
max. 3 MS2 

Grid No.3 resistor Rg3 
max. 3 MSt 

Cathode to heater voltage V~ max. 150 V 
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UCH81 

TRIODE-HEPTODE 

Triode-heptode. Heptode section intended for use as mixer R.F. - or I.F. am-
plifier. Triode section intended for use as oscillator in A.M./F. M. receivers. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 13.5 mA 

Transconductance S 3.7 mA/V 

Amplification factor 
µ 

22 - 

Heptode section 

Anode current Ia 9.8 mA 

Transconductance S 4.3 mA/V 

Amplification factor 
µg2g1 

25 - 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 100 mA 

Heater voltage Vf 19 V 

DIMENSIONS AND CONNECTIONS 

Base: Noval max222 

Dimensions in mm 

771W6/6 
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CApACTTANCES 

Triode section 

Grid to all except anode Cg(a) 2.6 pF 

Anode to all except grid Ca(g) 2.1 pF 

Anode to grid Cag 1.0 pF 

Grid to heater Cgf max. 0.02 pF 

Heptode section 

Grid No.l to all except anode 

Anode to all except grid No.l 

Anode to grid No. l 

Grid No.l to heater 

Grid No.3 to all 

Grid No.l to grid No.3 

Grid No.3 to heater 

Between heptode and triode sections 

Anode heptode to anode triode 

Anode heptode to grid triode 

Grid No.l heptode to anode triode 

Grid No.l heptode to grid triode 

Grid No.l heptode to grid triode 
+ grid No.3 

Anode heptode to grid triode 
+ grid No.3 

Cgl ~a) 

Ca~gl ) 

Cagl 

Cglf 

Cg3 

Cglg3 

Cg3f 

CaHaT 

CaHg'I' 

Cg1HaT 

Cg1HgT 

Cgl H/g'Tg3 

CaH/g'I'g3 

4.8 pF 

7.9 pF 

max.0.006 pF 

max. 0.17 pF 

6 pF 

max. 0.3 pF 

max. 0.06 pF 

0.20 pF 

max. 0.09 pF 

max. 0.06 pF 

max. 0.17 pF 

max. 0.45 pF 

max. 0.35 pF 
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TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 13.5 mA 

Transconductance S 3.7 mA/V 

Amplification factor µ 22 - 

Heptode section 

Anode voltage Va 160 V 

Grid No.3 voltage Vg3 0 V 

Grids No.2 and 4 voltage Vg2~ 90 V 

Grid No.l current Igl 0.5 µA 

Grid No.l voltage Vgl -0.5 V 

Anode current Ia 9.8 mA 

Grids No.2 and 4 current Ig2~ 6.1 mA 

Transconductance S 4.3 mA/V 

Amplification factor µg2g1 25 - 
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OPERATING CHARACTERISTICS 

Heptode section as mixer 

Supply voltage Vb 100 170 200 V 

Anode resistor R a 0 0 0 S2 

Grids No.2 and 4 

resistor Rg2~ 10 10 10 kS2 

Grid triode + 
grid No.3 resistor Rg.I. f.g3 47 47 47 kSl 

Grid triode + 
grid No.3 current Ig,I.~g3 115 200 230 µA 

~~ 

0.5 - 

~~ 

0.5 - 

~~~ 

0.5 - Grid No.l current Igl µA 1) 

Grid No.l voltage Vgl -0.5 -12 -0.5 -19 -0.5 -22 V 

Anode voltage Va 100 - 170 - 200 - V 

Grids No.2 and 4 
voltage Vg2~ 56 - 88 - 100 - V 

Anode current Ia 2.0 - 3.3 - 4.1 - mA 

Grids No.2 and 4 

current Ig2~ 4.4 - 8.2 - LO - mA 

Conversion 

conductance Sc 850 8.5 1100 11 1200 12 µA/V 

Internal resistance Ri 0.75 min.3 0.8 min.3 0.85 min.3 MSl 

Equivalent noise 
resistance R eq 33 - 30 - 32 - kS2 

1) Grid current bias obtained with Rgl = 1 MS2 and with zero volts a.g.c. 
voltage; resulting gridNo.l voltage: -0.5 V. 
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OPERATING CHARACTERISTICS (continued) 

Heptode section as R.F. or I.F. amplifier 

Supply voltage Vb 100 170 200 V 

Anode resistor Ra 0 0 3.9 kSl 

Grids No.2 and 4 
resistor Rg2~ 18 18 18 kSl 

Grid No.3 voltage Vg3 0 0 0 V 
~~ ,---

Grid No.l current Igl 0.5 - 0.5 - 0.5 - µA 1) 

Grid No.l voltage Vgl -0.5 -15.7 -0.5 -26 -0.5 -30 V 

Anode voltage Va 100 - 170 - 162 - V 

Grids No.2 and 4 
voltage Vg2~ 52 - 80 - 90 - V 

Anode current Ia 4.1 - 8.0 - 9.8 - mA 

Grids No.2 and 4 
current Ig2~ 2.7 - 5.0 - 6.1 - mA 

Transconductance S 2900 29 3900 39 4300 43 µA/V 

Internal resistance Ri 0.45 min.10 0.4 min.10 0.35 min.10 MS2 

Amplification 
factor µg281 24 - 25 - 25 - -

Equivalent noise 
resistance R eq 4.0 - 4.0 - 4.3 - kS2 

Triode section as oscillator 

Supply voltage Vb 100 170 200 V 

Anode resistor Ra 15 15 15 kSl 

Grid triode +grid No.3 
resistor Rg,I,+g3 47 47 47 kSl 

Grid triode +grid No.3 
current 

Anode current 

Effective transconductance 

IgT+g3

Ia

Seff 

115 200 230 µA 

2.5 4.5 5.4 mA 

0.58 0.65 0.65 mA/V 

1) Grid current bias obtained with Rgl = 1 MS2 and with zero volts a.g.c. volt-
age; resulting grid No.l voltage:-0.5 V. 
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LIMITING VALUES (Design centre rating system) 

Heptode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1.8 W 

Grids No.2 and 4 voltage Vg2~ max. 550 V 
0 

Vg2~ max. 125 V 

Grids No.2 and 4 voltage (Ia max. 1 mA) Vg2~ max. 250 V 

Grids No.2 and 4 dissipation Wg2~ max. 1 W 

Cathode current Ik max. 18 mA 

Grid No. l resistor Rgl max. 3 MSl 

Grid No.3 resistor Rg3 max. 20 kSZ 

Grid No.3 resistor 
grid No.3 directly connected 
to grid triode Rg3 max. 3 MS2 

Cathode to heater voltage Vkf max. 100 V 

Triode section 

Anode voltage 

Anode dissipation 

Cathode current 

Grid resistor 

Cathode to heater voltage 

Vao max. 550 V 

Va max. 250 V 

Wa max. 0.8 W 

Ik max. 6.5 mA 

Rg max. 3 MS2 

V~ max. 100 V 
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UCL82 

TRIODE-OUTPUT PENTODE 

The triode section is intended for use as A.F. amplifier. 
The pentode section is intended for use as A.F. power amplifier. 

QUICK REFERENCE DATA 

Triode section 

Anode current Ia 3. 5 mA 

Transconductance S 2.2 mA/V 

Amplification factor µ 70 

Pentode section 

Anode current Ia 41 mA 

Transconductance S 7. ~ mA/ V 

Amplification factor 
µg2g1 

9.5 

Output power Wo 3.3 W 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
max 22.2 

Ig 100 mA 

Vf 50 V 

Dimensions in mm 

72110]3 
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CAPACTI'ANCES 

Triode section 

Anode to all except grid Ca~~ 4.3 pF 

Grid to all except anode Cg(a) 2.7 pF 

Anode to grid Cag 4.4 pF 

Grid to heater Cgf max. 0.02 pF 

Pentode section 

Anode to all except grid No.l Ca(gl ~ 8.0 pF 

Grid No.l to all except anode Cgl ~a ~ 9.3 pF 

Anode to grid No.l Cagl max. 0.3 pF 

Grid No.l to heater Cglf max. 0.3 pF 

Between triode and pentode sections 

Anode triode to grid No. l pentode 
CaTg1P 

max. 0.02 pF 

Grid triode to anode pentode Cg,I ,aP max. 0.02 pF 

Grid triode to grid No. l pentode 
Cg,1,g1P 

max. 0.025 pF 

Anode triode to anode pentode Ca~,aP max. 0.25 pF 

TYPICAL CHARACTERISTICS 

Triode section 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 3. 5 mA 

Transconductance S 2.2 mA/V 

Amplification factor µ 70 -

Pentode section 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 170 V 

Grid No. l voltage Vgl -11.5 V 

Anode current Ia 41 mA 

Grid No.2 current Ig2 9 mA 

Transconductance S 7.5 mA/V 

Amplification factor 
µg281 

9. 5 -

Internal resistance Ri 16 kSt 
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OPERATING CHARACTERISTICS 

Triode section as A.F. amplifier 

A) Signal source resistance RS 0.22 MS2 

Grid resistor Rg 3 MS2 

Grid resistor of next stage Rg' 0.68 MS2 

Supply voltage Vb 170 100 V 

Cathode resistor Rk 2.7 2.7 kS2 

Anode resistor Ra 220 220 kSt 

Anode current Ia 0.43 0.23 mA 

Voltage gain Vo/Vi 1) 51 47 

Max. output voltage Vom~ 25 15 VRMS 

Distortion dtot 
2) 2.3 4.0 

B) Signal source resistance RS

Grid resistor Rg

Grid resistor of next stage Rg

0.22 MS2 

22 MS2 

0.68 MS2 

Supply voltage Vb 170 170 100 100 V 

Cathode resistor Rk 0 0 0 0 S2 

Anode resistor Ra 100 220 100 220 kS2 

Anode current Ia 0.86 0.50 0.37 0.22 mA 

Voltage gain Vo/Vi 1) 49 53 42 46 -

Max. output voltage Vo max 19 20 8 9 VRMS 

Distortion dtot 1.4 3) 1.4 3) 1.3 2) 1. 5 2) °~o 

Microphony and hum 

The triode section can be used without special precautions against microphony 
and hum in circuits in which an input voltage of minimum 10 mV RMS is required 
for an output of SOmW of the output stage, Zg (f = SOHz)= 0.25 MS2 and without 
A.C. voltage between pin 4 and cathode. 

1) Measured at small input voltage. 
2 ) At lower output voltages the distortion is proportionally lower. 
3) At lower output voltages down to 5 VRMS the distortion is approximately 

constant. At values below 5 Vg~S the distortion is approximately propor-
tional to Vo. 
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OPERATING CHARACTERISTICS 

Pentode section 

Class A (Measured with Vk constant) 

Supply voltage Vba =Vbg2 
100 170 V 

Cathode resistor Rk 170 200 S2 

Load resistance Ra ti 3.0 3.25 kS2 

- ~~ 

Grid No.l driving voltage Vi 0 0.7 3.75 0 0.61 5.9 VRMS 

Anode current Ia 26 - 27 42 - 44 mA 

Grid No.2 current Ig2 5. 8 - 8.6 9.2 - 15.5 mA 

Output power Wo 0 0.05 1.0 0 0.05 3.2 W 

Distortion dtot - - 10 - - 10 °~o 

Supply voltage 

Grid No.2 series resistor (non-decoupled) 

Cathode resistor 

Load resistance 

Vba =Vbg2

~2 
Rk 

Ra -., 

200 V 

470 S2 

330 S2 

4.5 kS~ 
~~^ 

Grid No.l driving voltage Vi 0 0.66 6.7 VRMS 

Anode current Ia 35 - 37 mA 

Grid No.2 current Ig2 7. 8 - 13.3 mA 

Output power Wo 0 0.05 3.3 W 

Distortion dtot - - 10 °Io 
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LIMITING VALUES (Design centre rating system) 

Triode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 1 W 

Cathode current Ik max. 15 mA 

Grid resistor 

for fixed bias Rg max. 1 MS2 

for automatic bias Rg max. 3 MS2 

Grid impedance at 50 Hz Zg max. 0.5 MSt 

Cathode to heater voltage Vkf max. 200 V 

Pentode section 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 7 W 

Grid No.2 dissipation 

average Wg2 max. 2 W 

peak Wg2p max. 3.2 W 

Cathode current Ik max. 50 mA 

Grid No.l resistor 

for fixed bias Rgl max. 1 MS2 

for automatic bias Rgl max. 2 MS2 

Cathode to heater voltage V~ max. 200 V 
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MAINTENANCE TYPE UF41 

PENTODE 

Pentode intended for use as R.F. or I.F. amplifier. 

QUICK REFERENCE DATA 

Variabletransconductance 

Anode current Ia 6.0 mA 

Transconductance S 2.2 m A/V 

Amplification factor 
µg281 

18 - 

HEATING: Indirect by A.C. or D.C.; 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

series supply 

If

Vf

100 mA 

12.6 V 

Dimensions in mm 

x 
d 
E 

0 
cD 
x 
d 
E 

max 22 
7Z 0617] 
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UF41 

CAPACITANCES 

Anode to all except grid No.l 
Ca~g1) 

5.7 pF 

Grid No.l to all except anode Cgl~a) 4.9 pF 

Anode to grid No.l Cagl max. 0.002 pF 

Grid No.l to heater Cgl f max. 0.1 pF 

OPERATING CHARACTERISTICS as R . F . or I . F . amplifier 

a) With sliding grid No.2 voltage 

Supply voltage Vb 100 170 200 V 

Anode resistor Ra 0 0 0 S2 

Grid No.2 resistor Rg2 40 40 40 kS2 

Cathode resistor Rk 325 325 325 S2 
~~ 

Grid No.l voltage Vgl -1.4 -17 -2.5 -28 -3 -34 V 

Anode current Ia 3.3 - 6.0 - 7.2 - mA 

Grid No.2 current Ig2 1.0 - 1.75 - 2.1 - mA 

Transconductance S 1900 19 2200 22 2300 23 µA/V 

Amplification factor 
µg2g1 

18 - 18 - 18 - -

Internal resistance Ri 0.8 min.10 1.0 min.10 1.0 min.10 MS2 

Equivalent noise 
resistance R eq 5.5 - 6.5 - 7.0 - kSl 

b) With fixed grid No.2 voltage 

Supply voltage Vb 100 V 

Anode resistor R a 0 S2 

Grid No.2 voltage Vg2 100 V 

Cathode resistor R k 325 S2 

Grid No.l voltage Vgl -2.5 -16.5 V 

Anode current Ia 6.0 - mA 

Grid No.2 current Ig2 1.75 - mA 

Transconductance S 2200 22 µA/V 

Amplification factor 
µg2g1 

18 -

Internal resistance Ri 0.6 min. 10 MS2 

Equivalent noise resistance R eq 6.5 - kS2 
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UF41 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2 W 

Grid No.2 voltage Vg2o max. 550 V 

Grid No.2 voltage at anode current 
Ia = max. 4 mA Vg2

Grid No.2 voltage at anode current 
Ia = 7.2 mA Vg2

Grid No.2 dissipation Wg2

Cathode current Ik

Grid No.l resistor Rgl

Cathode to heater voltage Vkf 

max. 250 V 

max. 150 V 

max. 0.3 W 

max. 10 mA 

max. 3 MSl 

max. 150 V 
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MAINTENANCE TYPE UF42 

R.F. PENTODE 

Pentode intended for use as wide-band amplifier 

QUICK REFERENCE DATA 

Anode current Ia 10 mA 

Transconductance S 8 mA/ V 

Amplification factor 
µg2g1 

52 

Internal resistance Ri 300 kS2 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

If 100 mA 

Vf 21 V 

Dimensions in mm 

CAPACTI'ANCES 

Anode to all except grid No. l Ca~1) 4.3 pF 

Grid No.l to all except anode Cgl~a~ 8.6 pF 

Anode to grid No. l Cagl max. 0.006 pF 

Grid No.l to heater Cglf max. 0.2 pF 
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UF42 

TYPICAL CHARACTERISTICS 

Anode voltage 

Grid No.3 voltage 

Grid No.2 voltage 

Grid No.l voltage 

Anode current 

Grid No.2 current 

Transconductance 

Internal resistance 

Amplification factor 

Equivalent noise resistance 

OPERATING CHARACTERISTICS 

Anode voltage 

Grid No.3 voltage 

Grid No.2 voltage 

Anode current 

Frequency 

Bandwidth 

Gain 

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Anode dissipation 

V 

V 

V 

V 

mA 

mA 

mA/V 

kS2 

S2 

V 

V 

V 

mA 

MHz 

MHz 

V 

V 

W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.5 W 

Grid No.l voltage -Vgl max. 100 V 

Cathode current Ik max. 15 mA 

Grid No.l resistor (automatic bias) Rgl max. 1 MS2 

Cathode to heater voltage V~ max. 150 V 

Va

Vg3

Vg2

Vgl

Ia

170 

0 

170 

-2 

10 

Ig2 2. 8 

S 8 

Ri 300 

µg2g1 
52 

Req 1060 

Va 170 

Vg3 0 

Vg2 170 

Ia 10 

f 100 

B 0.8 

G 1000 

Vao max. 550 

Va max. 250 

Wa max. 2 
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MAINTENANCE TYPE uFso 

I 
i 

R.F. PENTODE 

Pentode intended for use as R.F. and I.F. amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 10 mA 

Transconductance S 7.4 mA/V 

Amplification factor 
µg2g1 

50 

Internal resistance Ri 0.4 MS2 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater voltage Vf 19 V 

Heater current If 100 mA 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

f ~zoo:~s 

Dimensions in mm 
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uFso 

CAPACITANCES 

Grid No.l to all except anode Cgl~a~ 7.5 pF 

Anode to all except grid No.l Ca~gl) 3.3 pF 

Anode to grid No.l Cagl max. 0.007 pF 

Anode to cathode Cak max. 0.012 pF 

Grid No.2 to all Cg2 5.4 pF 

Grid No.l to grid No.2 
Cglg2 

2.6 pF 

Grid No.l to heater Cgl f max. 0.15 pF 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 

Anode voltage Va 170 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 170 V 

Grid No.l voltage Vgl —2.0 V 

Anode current Ia 10 mA 

Grid No.2 current Ig2 2.5 mA 

Transconductance S 7.4 mA/V 

Internal resistance Ri 0.4 MS2 

Amplification factor 
µg281 

50 

Equivalent noise resistance R eq 1000 52 

Grid No.l input resistance 
f = 50 MHz, pin 1 connected to pin 3 rgl 10 kS2 
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UF80 

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Anode dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 

Cathode current 

Grid No.l resistor 

for automatic bias 

for fixed bias 

Heater to cathode voltage 

Vao max. 550 V 

Va max. 250 V 

Wa max. 2.5 W 

Vg2 max. 550 V 
0 

Vg2 max. 250 V 

Wg2 max. 0.7 W 

Ik max. 15 mA 

Rgl 

Rgl 

Vkf 

max. 1 MS2 

max. 0.5 MS2 

max. 150 V 
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MAINTENANCE TYPE UF85 

R.F. PENTODE 

Pentode with variable transconductance intended for use as R.F. or I.F. am-
plifier . 

QUICK REFERENCE DATA 

Anode current Ia 11.4 mA 

Transconductance S 6.1 mA/V 

Internal resistance Ri 350 kSt 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

f naons 

I f 100 mA 

Vf 19 V 

Dimensions in mm 

CAPACITANCES 

rzno~z 

Anode to all except grid No.l Ca~gl ) 3.2 pF 

Grid No.l to all except anode Cgl~a) 6.9 pF 

Anode to grid No.l 
Cagl 

max. 0.007 pF 

Grid No.l to heater Cglf max. 0.15 pF 
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UF85 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 

Anode voltage, 
supply voltage Va=Vb 100 170 200 V 

Grid No.3 voltage Vg3 0 0 0 V 

Grid No.2 resistor Rg2 27 27 27 kSt 

-1.1 -14 
-~ 

-2 -24 
~~. 
-2.3 -28 Grid No.l voltage Vgl V 

Grid No.2 voltage Vg2 57 - 100 - 116 - V 

Anode current Ia 5.5 - 9.7 - 11.4 - mA 

Grid No.2 current Ig2 1.6 - 2.6 - 3.1 - mA 

Transconductance S 5000 50 5900 59 6100 61 µA/V 

Internal resistance Ri 0.25 >5 0.3 >5 0.35 >5 MS2 

Equivalent noise 
resistance Req 1.1 - 1.4 - 1.5 - kS2 

Input resistance grid No.l rgl

f = 50 MHz 
5.6 - 7.6 - 8 - kS2 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.5 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 0.65 W 

Cathode current Ik max. 15 mA 

Grid No.l resistor Rgl max. 3 MS21) 

Cathode to heater voltage Vkf max. 150 V 

1) When the tube is used at or near maximum ratings it is advisable to take the 
value of Rgl as low as possible. 
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UF85 

7706944 

Vo =700V 
Vy3 =OV 

Vb =1IOOV 
R92-27kd 

70000 

f 

-2o ug, rv~ -u 
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Ia

((~QI 
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-10 —5 

700 

1 0 
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UF85 

7206945 

Va ~ 17CJ~200V 
Vg3 = OV 

Vb = f70V 
Rgy= 27k,f1 

I
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UF89 

R.F. PENTODE 

Pentode with variable transconductance intended for use as R.F. or I.F. am-
plifier . 

QUICK REFERENCE DATA 

Anode current Ia 12 mA 

Transconductance S 4.4 mA/V 

Amplification factor 
µg2g1 

21 

Internal resistance Ri 400 kS2 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
max22
• ► 

If 

Vf 

100 mA 

12.6 V 

Dimensions in mm 

CAPACITANCES 

Anode to all except grid No.l Ca(gl) 
5.1 pF 

Grid No.l to all except anode Cgl~a~ 5.5 pF 

Anode to grid No.l Cagl max. 0.002 pF 

Grid No.l to heater Cglf 0.05 pF 
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UF89 

TYPICAL CHARACTERISTICS 

Anode voltage Va 170 V 

Grid No.2 voltage Vg2 100 V 

Grid No.3 voltage Vg3 0 V 

Anode current Ia 12 mA 

Grid No.l voltage Vgl -1.2 V 1) 

Grid No.2 current Ig2 4.4 mA 

Transconductance S 4.4 mA/V 

Internal resistance R i 0.4 MS2 

Amplification factor 
µg281 

21 

OPERATING CHARACTERISTICS 

Anode voltage, supply voltage Va = Vb 200 170 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.2 resistor Rg2 24 15 kSl 

Cathode resistor Rk 130 130 S2 

Grid No.l voltage Vgl -1. .95 -20 -1.95 -20 V 

Anode current Ia 11.1 - 11.0 - mA 

Grid No.2 current Ig2 3.8 - 3.9 - mA 

Transconductance S 3.85 0.16 3.8 0.11 mA/V 

Internal resistance Ri 550 - 450 - kSt 

Equivalent noise resistance R eq 4.2 - 4.5 - kSt 

Input conductance f = 50 MHz g 102 - 102 - µA/V 

1) In this case control grid current may occur. If this is not permissible, the 
negative grid bias should be increasedto a value of 1.5 V atleast. 
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UF89 

TYPICAL CHARACTERISTICS AND OPERATING CHARACTERISTICS 
(continued) 

i 

Anode voltage, supply voltage Va = Vb 

Grid No.3, voltage Vg3

Grid No.2 resistor Rg2

Cathode resistor R k

100 

0 

15 

130 

100 

0 

0 

160 

V 

V 

kS2 

Sl 
~~_ 

-1 05 -10 
~~~ 
-1.9 -LO Grid No.l voltage Vgl V 

Anode current Ia 6.0 - 8.6 - mA 

Grid No.2 current Ig2 2.1 - 3.1 - mA 

Transconductance S 3.2 0.15 3.3 0.16 mA/V 

Internal resistance R i 475 - 300 - kS2 

Equivalent noise resistance Req 3.5 - 4.7 - kSZ 

Input conductance f = 50 MHz g 120 - 

LIMITING VALUES (Design centre rating system) 

102 - µA/V 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Anode dissipation Wa max. 2.25 W 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Grid No.2 dissipation W g2 max. 0.45 W 

Cathode current Ik max. 16.5 mA 

Grid No.l resistor Rgl max. 3 MS2 

Grid No.3 resistor Rg3 max. 10 kSl 

Cathode to heater voltage Vkf max. 150 V 
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MAINTENANCE TYPE UL41 

A.F. OUTPUT PENTODE 

Pentode intended for use as A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 53 mA 

Transconductance S 9.5 mA/V 

Amplification factor 
µg2g1 

10 -

Output power Wo 4.0 W 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current I f 100 mA 

Heater voltage V f 45 V 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

Dimensions in mm 

x 
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UL41 

CAPACITANCES 

Anode to all except grid No.l Ca~gl ) 8.3 pF 

Grid No.l to all except anode Cgl~a~ 11 pF 

Anode to grid No.l 
Cagl 

max. 1 pF 

Grid No.l to heater. Cglf max. 0.1 pF 

OPERATING CHARACTERISTICS 

Class A 

Anode voltage Va 100 170 V 

Grid No.2 voltage Vg2 100 170 V 

Grid No.l voltage Vgl —5.7 —10.4 V 

Anode current Ia 29 53 mA 

Grid No.2 current Ig2 5.5 10 mA 

Transconductance S 8.0 9.5 mA/V 

Amplification factor 
µg2g1 

10 10 -

Internal resistance Ri 18 20 kS2 

Load resistance Ra ,r 3 3 kS2 

Grid No.l driving voltage Vi 3.8 6.0 VRMS 

Output power Wo 1.25 4.0 W 

Distortion dtot 10 10 

Grid No.l driving voltage 
for Wo = 50 mW Vi 0.55 0.5 VRMS 

Class AB, two tubes in push-pull 

Anode voltage Va 100 170 V 

Grid No.2 voltage Vg2 100 170 V 

Common cathode resistor R k 100 100 S2 

Load resistance R aa ,~ 4.0 4.0 kSl 
~—~ 

0 4.6 
~~~ 

0 9.3 Grid No.l driving voltage Vi VRMS 

Anode current Ia 2x25 2x27 2x46 2x49 mA 

Grid No.2 current Ig2 2x5.0 2x6.8 2x9.0 2x16.5 mA 

Output power Wo 0 2.2 0 9 W 

Distortion dtot — 4.0 — 5.0 
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UL41 

LIIVIITING VALUES (Design centre rating system) 

Anode voltage V~ max. 550 V 

Va max. 250 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 250 V 

Anode dissipation Wa max. 9 W 

Grid No.2 dissipation Wg2 max. 2.5 W 

Cathode current Ik max. 75 mA 

Grid No.l resistor (automatic bias) Rgl max. 1 MSZ 

Cathode to heater voltage Vgf max. 150 V 
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U~84 

A.F. OUTPUT PENTODE 

Pentode intended for use as A.F. power amplifier. 

QUICK REFERENCE DATA 

Anode current Ia 70 mA 

Transconductance S 11 mA/V 

Amplification factor 
µg2g1 

8 

Output power Wo 5.3 W 

HEATING: Indirect by A.C. or D.C. ; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

1 

k 0 
F 

t

k 
0 
E 

r 

If 100 mA 

Vf 45 V 

Dimensions in mm 

CAPACITANCES 

,~„o» 

Anode to all except grid No.l Ca~1) 6.8 pF 

Grid No. l to all except anode Cgl ~a) 13 pF 

Anode to grid No. l Cagl 
max. 0.6 pF 

Grid No. l to heater Cgl f max. 0.25 pF 

December 1969 1 



UL84 

TYPICAL CHARACTERISTICS 

Anode voltage Va i70 V 

Grid No.2 voltage Vg2 170 V 

Grid No. 1 voltage Vgl -12.5 V 

Anode current Ia 70 mA 

Grid No.2 current Ig2 3. 5 mA 

Transconductance S 11 mA/V 

Amplification factor µg~.l  8 

Internal resistance Ri 26 kS2 

OPERATING CHARACTERISTICS 

Class A 1) 

Supply voltage Vb 100 170 V 

Cathode resistor Rk 130 130 S2 

Load resistance Ra,~ 2.1 2.0 kS2 

Grid No.l driving voltage Vi 0 0.55 3.8 0 0.47 6. 1 VRMS 

Anode current Ia 41 - 42 75 - 76 mA 

Grid No.2 current Ig2 2.6 - 8.6 4.0 - 16.5 mA 

Output power Wo 0 0.05 1.55 0 0.05 5.1 W 

Distortion dtot - - 10 - - 10 

Supply voltage Vb 200 V 

Grid No.2 series resistor 
(non decoupled) Rg2 470 S2 

Cathode resistor Rk 215 S2 

Load resistance Ra ,~ 2. 5 kS2 

Grid No.l driving voltage Vi 0 0.52 7.0 VRMS 

Anode current Ia 65 - 64 mA 

Grid No.2 current Ig2 3.2 - 11.4 mA 

Output power Wo 0 0.05 5.3 W 

Distortion dtot - - 10 °/~~ 

1) Measured with Vk kept constant. 
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UL84 

OPERATING CHARACTERISTICS (continued) 

Class AB, two tubes in push-pull 

Supply voltage Vb 200 V 

Common cathode resistor Rk 120 Sl 

Load resistance Raa,~, 3 kS2 

Grid No. 1 driving voltage Vi 0 0.47 14.3 VAS 

Anode current Ia 2x60 - 2x64.5 mA 

Grid No.2 current Ig2 2x3.0 - 2x18.5 mA 

Output power Wo 0 0.05 14.3 W 

Distortion dtot - - 3. 8 °Io 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

Grid No.2 voltage Vg2o max. 550 V 

Vg2 max. 200 V 

Anode dissipation Wa max. 12 W 

Grid No.2 dissipation, average Wg2 max. 1.75 W 

peak Wg2p max. 6 W 

Cathode resistor Ik max. 100 mA 

Grid No. l resistor, automatic bias Rgl max. 1 MS2 

Cathode to heater voltage V~ max. 200 V 
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MAINTENANCE TYPE 

TUNING INDICATOR 

UM84 

Indicator tube intended for use as tuning indicator or for modulation control. 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

The arrow near pin 7 indicates the viewing direction. 

If 

Vf 

100 mA 

12 V 

Dimensions in mm 

max 22.2 

OPERATING CHARACTERISTICS (D connected to a) 

Supply voltage Vb 170 V 

Luminescent screen voltage Vp 170 V 

Anode and deflection electrode resistance Ra D 470 kS2 

Grid resistor Rg 3 MSl 

Grid supply voltage Vbg 0 -15 V 

Anode and deflection electrode current Ia+D 0.3 0.04 mA 

Luminescent screen current Ip 0.6 1.05 mA 

Shadow length a 2015 0 mm 
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UM84 

Anode dissipation 

Deflection electrode voltage 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao 

Va

Wa 

VDo 

VD

Luminescent screen voltage Vfo

Vp 

Cathode current 

Grid resistor 

Cathode to heater voltage, k pos 

k neg 

Bulb temperature 

Vp 

Ik 

Rg

Vkf 

Vkf 

tbulb 

max. 550 V 

max. 250 V 

max. 0.5 W 

max. 550 V 

max. 250 V 

max. 550 V 

max. 250 V 

min. 170 V 

max. 3 mA 

max. 3 MS2 

max. 250 V 

max. 50 VD,C,+max. 200 VRMS 

max. 120 °C 
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MAINTENANCE TYPE 

SINGLE ANODE RECTIFYING TUBE 

Single anode high vacuum rectifying tube. 

UY41 
UY42 

QUICK REFERENCE DATA 

Transformer voltage 

D.C. current 

Vtr 

Io

250 VRMS 

100 mA 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 100 mA 

Heater voltage 

DIMENSIONS AND CONNECTIONS 

Base: Rimlock 

Vf 31 V 

Dimensions in mm 

0 co 
k 
D k 

O 

~max22
i 

7ZOfi099 

OPERATING CHARACTERISTICS as single-phase half -wave rectifier 

Transformer voltage Vtr 250 220 127 110 VRMS 

D.C. output voltage Vo 205 188 135 113 V 

D.C. current Io 100 100 100 100 mA 

Protecting resistance Rt 210 160 0 0 S2 

Input capacitor of 
smoothing filter Cfilt 50 50 50 50 µF 
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UY41 
UY42 

LIMITING VALUES (Design centre rating system) 

Anode voltage, peak inverse Va invp max. 700 V 

D.C. current Io max. 110 mA 

Anode current, peak Iap max. 660 mA 

Heater to cathode voltage, 
peak, k pos Vkfp max. 550 V 

Protecting resistance Rt min.100 90 0 0 ~ 
at transformer voltage Vtr 250 220 127 110 VRMS 

7206113-21.25. ah/db 
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UY85 

SINGLE ANODE RECTIFYING TUBE 

Single anode high vacuum rectifying tube. 

QUICK REFERENCE DATA 

Transformer voltage Vtr 250 VRMS 

D.C. current Io 110 mA 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 100 mA 

Heater voltage V f 38 V 

DIMENSIONS AND CONNECTIONS 
rnax222 

Dimensions in mm 

Base: Noval 

i.c. 

cc 

f 

vzoeus 

nocnca 

OPERATING CHARACTERISTICS as single-phase half -wave rectifier 

Transformer voltage Vtr 250 220 127 110 VRMS 

D.C. output voltage Vo 245 215 135 112 V 

D.C. current Io 110 110 110 110 mA 

Protecting resistance Rt 100 90 0 0 S2 

Input capacitor of 
smoothing filter Cfilt 100 100 100 100 µF 
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UY85 i 
LIMITING VALUES (Design centre rating system) 

Anode voltage, peak inverse 

D.C. current 

Anode peak current 

Cathode to heater voltage, 
peak, k pos. 

Input capacitor of smoothing 
filter 

Protecting resistance 
at transformer voltage 

350 

Vo

(V) 

300 

250 

200 

150 

Vainvp max. 700 

Io max. 110 

Iap max. 660 

Vkf max. 550 

Cfilt max. 100 

Rt min. 100 90 0 0 
Vtr 250 220 127 110 

■■■.~:.~. 
.: 

■.- :.■:• :.■.; _.■■.-
 : :.; :.
  ;....- .■. 

V 

mA 

mA 

V 

µF 
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VRMS 

■■ ::■.; 
■■■ 

c_•■ 
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~0 20 40 60 80 100 120 I o (mAJ 
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UY89 

SINGLE ANODE RECTIFYING TUBE 

Single anode high vacuum rectifying tube. 

QUICK REFERENCE DATA 

Transformer voltage 

D. C . current 

Vtr 

Io

250 V 

100 mA 

HEATING: Indirect by A.C. or D.C.; series supply 

Heater current If 100 mA 

Heater voltage Vf 31 V 

llIMENSIONS AND CONNECTIONS 

Base: Noval 

R06ttI.1 

Dimensions in mm 

OPERATING CHARACTERISTICS as single-phase half -wave rectifier. 

Transformer voltage Vtr 250 220 127 110 VRMS 

D.C. output voltage Vo 205 188 135 113 V 

D.C. current. Io 100 100 100 100 mA 

Protecting resistance Rt 210 160 0 0 S2 

Input capacitor of smoothing filter Cfilt 50 50 50 50 µF 
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UY89 

LIMITING VALUES (Design centre rating system) 

Anode voltage, peak inverse Vainv 
max. 700 V 

P 
D.C. current Io max. 100 mA 

Anode current, peak Iap max. 600 mA 

Heater to cathode voltage, 

peak, k pos. V~p max. 550 V 

Protecting resistance Rt min. 210 160 0 0 S2 

at transformer voltage Vtr 250 220 127 110 VRMS 

2 January 1969 



UY89 
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UY89 
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INDEX OF TYPE NUMBERS 

Type No. Type No. Type No. Type No. Type No. Type No. 

AZ41 ECF801 EL41 PABC80 PL500 UY42 
DM70 ECF802 EL42 PC86 PL504 UY85 
DY51 ECH42 EL81 PC88 PL505 UY89 
DY86 ECH81 EL82 PC92 PL508 
DY87 ECH83 EL83 PC97 PL509 

DY802 ECH84 EL84 PC900 PL802 
EAA91 ECH2O0 EL86 PCC85 PY81 
EABC80 ECL80 EL95 PCC88 PY82 
EAF42 ECL82 EL500 PCC189 PY88 
EB41 ECL84 EL503 PCF80 PY500 

EB91 ECL85 EL504 PCF86 PY500A 
EBC41 ECL86 EL505 PCF200 UABC80 
EBC81 ECL805 EL508 PCF201 UAF42 
EBF80 ED500 EL509 PCF801 UBC41 
EBF89 EF40 EM80 PCF802 UBC81 

EC86 EF41 EM81 PCH2O0 UBF89 
EC88 EF42 EM84 PCL82 UCC85 
EC92 EF43 EM87 PCL84 UCH41 
EC900 EF80 EY81 PCL85 UCH42 
ECC40 

.+ 

EF85 EY82 PCL86 UCH81 

ECC81 EF86 EY86 PCL805 UCL82 
ECC82 EF89 EY87 PD500 UF41 
ECC83 EF91 EY88 PF86 UF42 
ECC85 EF92 EY500 PFL200 UF80 
ECC88 EF95 EZ40 PL36 UF85 

ECC189 EF183 EZ41 PL81 UF89 
ECF80 EF184 EZ80 PL82 UL41 
ECF86 EFL200 EZ81 PL83 UL84 
ECF200 EL34 GY501 PL84 UM84 
ECF201 EL36 GZ34 PL95 UY41 
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General section 

Receiving tubes 





Printed in The Netherlands 9399 131 13001 


