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INTRODUCTION 

The book ELECTRON TUBES contains extensive data, supported by 
curves, on current types of tubes. It comprises a number of bound parts and a 
loose-leaf binder: the blue binder. 

The bound parts contain both the final and the tentative publishing data 
which are available at a certain closing date. These parts will be re -issued at 
regular intervals in order to provide continuously for sufficient information to 
all those who are professionally engaged in the field of electronics, but for 
whom i[ is of secondary importance to have the disposal of the very latest 
additions . 

For those who do need the latest information the loose-leaf binder will 
be useful, as it contains all data which have become available after the latest 
issues of the bound part. The binder is kept up-to-date by the regular appear-
ance of supplements. 

When a bound part is re-issued, the pertinent contents of the binder 
are transferred to this part, thus preventing the binder from becoming over-
crowded. 

The present part 3 of ELECTRON TUBES contains the data on Special 
Quality tubes and Miscellaneous devices. It should be noted that the inclusion of 
a type number does not necessarily imply its availability. 

For owners of the loose-leaf binder on tubes it may be advisable to 
make sure that the data on a particular type in the bound part have not been 
rendered out of date by a later issue in the binder. This applies especially to 
tentative data. 
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1. GENERAL 

Deviations from these directives will be stated on the individual data sheets. 
If applications are considered not referred to in the data 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. 
Also in the circuit design use might be made of tube characteristics not con-
trolled by the manufacturer. When at a later date batches of tubes are deliv-
ered which show different values for these characteristics this may result in 
unsatisfactory performance of the equipment. 

2. NOMINAL AND SPREAD VALUES OF TUBE CHARACTERISTICS 

Tube data not stated as maximum or minimum values apply to a nominal tube. 
Equipment design should be based on the characteristics as stated in the data 
sheets. 
With measurements carried out with a small number of tubes and in particular 
with new tube types it should be taken into account that average and spread 
values may differ from those obtained at larger quantities. 

3. SPREAD AND VARIATION OF OPERATING CONDITIONS 

Parameter values which define the operating conditions may be subject to 
spread and/or variation. 

3.1 Spread. Spread of a parameter value will result in individual values perma-
nently deviatingfrom the average value. The nominal value is the average of 
such a number of individual values taken at random that an increase of the 
number will have a negligeable influence on the average value. 

3.2 Variation. Variation of a parameter value is the change of value occurring 
as a function of time. 
The nominal value is the average value calculated over a period such that a 
prolongation of that period will have a negligible influence on the average 
value. 

7Z2 6196 



4. LIMITING VALUES 

Limiting values should be used in accordance with the applicable rating sys-
tem as defined by I . E . C . publication 134. 
Reference may be made to one of the following 3 rating systems. 

   4.1 Absolute maximum rating system. Absolute maximum ratings are limiting 
values of operating and environmental conditions applicable to any elec-
tronicdevice 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 

conditions due to variations in the characteristics. of the device under con-
sideration 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 variation, equipment con-
troladjustment, load variations, signal variation, environmental conditions, 
and variations in characteristics of the device under consideration and of 
all other electronic devices in the equipment. 

4.2 Design-maximum rating system. Design-maximum ratings are limiting 
values of operating and environmental conditions applicable to a bogey elec-
tronicdevice of a specified type as defined by its published data, and should 
not be exceeded under the words 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 inchar-
acteristics of all other devices in the equipment, equipment control adjust-
ment, load variation, signal variation and environmental conditions. 

4.3 Design-centre rating system. Design-centre ratings are limiting values of 
operating and environmental conditions applicable to a bogey electronicde-
vice of a specified type as defined by its published data, and should not be 
exceeded under normal conditions. 
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These values are chosen by the device manufacturer to provide acceptable 

serviceability of the device in average applications, taking responsibility for 
normal changes in operating conditions due to rated supply -voltage variation, 

equipment component variation, equipment control adjustment, load varia  
lion, signal variation, environmental conditions, and variations in the char-

acteristics 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. 

4.4 In addition to the limiting values given in the individual data sheets the di-

rectives in the following paragraphes should be observed. 

5. ELECTRODE VOLTAGE 

Two limiting values of electrode voltage are given 

a) Vao, Vg2o etc. 
These values are continuously permitted at zero anode current and with 

cold cathode. They are also permitted as peak voltage during operation 

when a D.C. voltage in combination with a superimposed A.C. voltage are 

present at the electrode provided that the peak value coincides with approx. 

zero electrode current. 

b) Va, VS2 etc. 
These values are D.C. 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~ provided that the increase of voltage is 

solely resulting from the gain control and that the maximum voltage coin-

cides with approximately zero electrode current. 

6. ELECTRODE CURRENT 

The limiting values Ia, Ig2 etc. are the D.C. components of the electrode 

currents calculated over 20 ms. 
If no specific pulse ratings apply a peak value 2xIa , Ig2 etc. is permitted for 

10 ms maximum. 

7. ELECTRODE DISSIPATION 

The limiting values Wa, Wg2 etc. are the average values at an averaging time 

of 1 s. If for audio output tubes a limiting value Wg2p is given this value 

applies to operation with speech and music excitation and should not be ex-

ceeded if measured with a sinusoidal signal and at maximum output. If load 

values vary during operation care should be taken not to exceed the limiting 
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8. HEATER VOLTAGE 

The average heater voltage should be the specified nominal value. Variation 

of the heater voltage exceeding the range of Vf nom. ± 5~ will shorten the 

tube life. 

9. SUPPLY VOLTAGE 

If design centre ratings apply the variation of supply voltage should not ex-
ceed the range of the nominal value ± 10~ . 

10. RESISTANCE VALUES 

If design centre ratings apply the spread of resistance values should be lim-

ited such that with all other conditions nominal no electrode voltages or cur-

rents will exceed the range of their nominal values ± 5~. 

11. HEATER CATHODE CIRCUIT 

Limiting values of Vkf apply to the positive and negative D. C , component of 
the voltage between the cathode and any of the heater terminals. 
The limiting peak value is 2 times the rated D.C. value with a maximum of 
315 V. 
At the published values only the risk of breakdown is considered. No con-
clusions with respect to hum should be drawn from this figure. 
To minimise the influence of variation and spread of the leakage current 

between heater and cathode the resistance of the external heater to cathode 
circuit should not exceed 20 kSt in R.F. circuits where frequency stability 
or preservation of wave form is required and in A.F. circuits with low sig-
nal level . 
However, when the D.C. value of Vkf is at least 3 times the RMS value of 
the heater voltage an external resistance between heater and cathode of max-
imum 220 kSt can be used provided that the hum voltage which may then occur 
across the cathode resistor can be accepted for the application considered. 

12. SUPPRESSOR GRID CIRCUIT 

The voltage of the suppressor grid with respect to the cathode should not be 
positive and should not exceed 35 V. 
The external resistance in the suppressor grid circuit should not exceed 
5 kS2. 
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13. 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 chosen 
so that the negative grid current which may occur during life will not result  
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 
multiplied by the D.C. feedback factor obtained by these stabilizing elements 
to a maximum of 20 MS2. 

14. SHOCK AND VIBRATION 

The conditions specified under "shock and vibration resistance" are test 
conditions applied to assess the mechanical quality of the tube. 
These conditions are not intended to be used as normal operating conditions. 

15. LIFE 

In the interest of a satisfactory life performance and especially where long 
life is required the tube should be operated under the conditions quoted un-
der "operating conditions" . Spread and variation of operating conditions 
should be limited as much as possible. In this respect the operation with 
high cathode resistor values and positive grid bias is to be preferred. 
Variation of heater voltage should not exceed the limits indicated in item 8 
or if applicable, the limiting values specified in the individual tube data 
sheets. 

16. HUM 

A. F . application. If in the data an equivalent hum voltage on the control grid 
is given this value applies to the following conditions: 
1. The frequency of the heater voltage is 50 c/s + 3~ harmonics 500 c/s. 
2. The hum voltage is measured as the equivalent RMS value with a filter of 

45-550 c/s with a straight response curve. 
3. The value of the impedance in the control grid circuit (Zgl) does not ex-

ceed the value published with respect to hum. 
4. The impedance in the cathode circuit is as specified with respect to hum. 

If no value is given the hum voltage across the cathode resistor is con-
sidered to be negligible. 

5. The heater terminals and supply leads are screened with respect to the 
other electrode terminals unto the tube bottom. 

6. The A.C. voltage between cathode and heater does not exceed the value 
corresponding with the method of earthing of the heater circuit specified 
with respect to hum. 
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17. MICROPHONY 

The performance of an equipment with respect to microphony is defined by 
the following conditions: 
1. The microphony performance of the relevant tube type. 
2. The acceleration applied to the tube during operation. 
3. The A.F. amplification between the input of the tube and the output of the 

applied circuit. 

In many applications a tube is subject to accelerations applied via the tube 
socket or, however to a less extend, via the surrounding air. 
The acceleration may be produced by a loudspeaker or by the operation of 
a motor or of a switch. 
Measurements to reduce the acceleration should be directed to mechanical 

or acoustical isolation of the tube. 
If mechanical isolation is required the application of a flexible tube holder 
is advised. 

18. ENVIRONMENTAL CONDITIONS 

18.1 Atmospheric pressure. Ratings apply to operation at normal atmospheric 
pressure at altitudes below 3000 m. 
In order to avoid the risk of external flashovers it is advised to consult us 
if tubes have to be operated at lower pressures. 

18.2 Bulb and base temperature.. The bulb and the base temperature are defined 
as the highest temperature at any place on the bulb or the base. 
The base temperature should not exceed 165 oC. 
If the maximum permitted base or bulb temperature is exceeded life per-
formance may deteriorate. Adequate cooling should therefore be observed 
and may be obtained by convection, radiation or conduction. 
A tube mounted in free air may be cooled by convection and by radiation. 
In order to obtain the most efficient cooling a free circulation of air should 
be assured around the tube and neighbouring bodies should be maintained at 
low temperature . 
These neighbouring bodies should preferably approach the condition of a 
perfect black body. 
With the design of screening- or retaining devices free circulation of cool-

ing air should be permitted and reflection of heat back on to the bulb must 
be avoided. 
Where the forementioned requirements cannot be met due to mechanical 
limitation or high altitude or where the temperature of the air available for 
circulation is too high, forced air cooling or conduction can be adopted. In 
some cases it may be necessary to reduce the electrode dissipation. 
If a good thermal contact can be maintained between the glass surface of the 
tube and the heat conducting mass on which it is mounted and if this mass 
is at a sufficiently low temperature, cooling by air circulation may not be 
necessary. This method is particularly suitable for tubes with flying leads 
when the mechanical arrangements are not likely to allow free air cooling. 
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18.3 Flashover. 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. 

19. MOUNTING AND WIRING 

19.1 Mounting position. A tube may be mounted in any position. The vertical 
position however, is recommended. 

19.2 Pins and sockets. Subminiature tubes 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 with floating contacts. The 
connections to these floating contacts should be as flexible as possible. 
Where the floating contacts are rigidly attached to the contact tags, a wir-
ing jig should be used to ensure that the socket contacts are in the correct 
position to receive a tube after the socket has been wired. The use of too 
stiff wiring will destroy the advantage provided by the float of the contacts 
and may hold the contact so far out of position as to result in damage of the 
tube base. 
No connections should be made to a pin marked i.c. 

19.3 Flexible leads. Where tubes with flexible leads are employed without plug 
in sockets and are held in position by means of the envelope, such support 
should not cause undue stress on the leads. 

19.4 Soldering. Where the leads are connected by soldering they should not be 
sharply bent close to the glass. It should also be avoided that the glass to 
metal seal is overheated. 
The leads therefore should not be soldered nearer than 5 mm to the glass 
and use may be~made of a thermal shunt between the glass and the soldering 
point. 

19.5 Magnetic and electrostatic fields. To avoid unwanted effects of magnetic or 
electrostatic fields a tube should be positioned or shielded as to reduce such 
effects to a minimum. 

19.6 Retaining devices. If, measures are required to preventa tube being shaken 
out of the holder a retaining device may be used. 
Care should then be taken not to exceed the maximum permitted bulb tem-
perature. 

19.7 Floating electrodes. All tube electrodes should have a D.C. connection to 
the cathode. An interruption of the D.C. connection between cathode and 
earth or heater and earth may introduce heater-cathode breakdown and 
should be avoided. 
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Cam 

S.Q. TUBE 

Special quality pentode designed for use as A.F. and R.F. amplifier, output 
tube, oscillator a. o. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Base Loctal 

Heating Indirect 
A.C. or D.C. 
Series or parallel supply 

Heater voltage Vf 20 V 

Heater current It 125 mA 

Anode current Ia 16 mA 

Mutual conductance S 6.5 mA/V 

Equivalent noise resistance Req 1200 S2 

Hum voltage Vgeq 10 µVRMS 

DIMENSIONS AND CONNECTIONS 

Base: Loctal 

~ ax 3 ~ 

x o0
0 
E 

7204339 

Dimensions in mm 
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Cam 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If 

20 

125 120 - 130 

V 

mA 

Anode supply voltage Vba 225 V 

Grid No.2 supply voltage Vbg2 155 V 

Grid No.3 voltage Vg3 0 V 

Cathode resistor Rk 250 S2 

Anode current Ia 16 13.5 - 19 min. 11. S mA 

Grid No.2 current Ig2 3 2 - 4 mA 

Mutual conductance S 6.5 5.5 - 7.8 min. 4. 5 mA/~ 

Internal resistance Ri 250 min. 200 kS2 

Amplification factor 
µg2g1 

19 

Negative grid current —Ig max. 0. 5 max. 1.0 µA 

Output power Wo 1. 5 W 

Anode load resistance Ra ti  10 kSt 

Total distortion dtot = 10 °~o 

Cathode heating time 26 19 - 33 sec 

Anode current Ia = 4 mA 

Equivalent noise resistance 

R.F. Req 1200 max.2000 S2 

R.F. connected as triode Req 650 S2 

A . F . (500. - 3000 Hz) R~q 5000 SZ 
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Cam 

CHARACTERISTICS (continued) II III 

Insulation between cathode 
and heater I~ 

Voltage between cathode and 
heater V~ = 50 V (cathode positive) 

max. 0.5 max.1.0 µA 

Insulation betweer. two electrodes 

Voltage between electrodes 
V=50V 

Rins min. 1000 min. 300 MS2 

Hum voltage Vge
9 

Grid No.l resistor Rgl = 500 kSl 

Cathode by-pass capacitor Ck = 100µF 

Heater centre earthed 

max . 10 µ VR MS 

CAPACITANCES I II 

Grid No. 1 to grid No.2, grid No.3, 
cathode, heater and screen 

Cgl/g2g3kfs 
8. 5 7.5 - 9.5 pF 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen 

Cgl/g2g3kfs 
10.5 pF 

Cathode current Ik = 19 mA 

Anode to grid No.2, grid No.3, 
cathode, heater and screen Ca/g2g3kfs 6.0 4.5 - 7.7 pF 

Grid No .1 and anode to grid No . 3 , 
grid No.2, cathode, heater 
and screen Cgla/g3g2kfs max. 16 pF 

Anode to grid No .1 
Cagl 

14 max. 18 mpF 

Grid No.l to grid No.2 
Cglg2 

3 pF 

Grid No.2 to grid No.3 
Cg2g3 

2.2 pF 

Grid No. 1 to cathode and screen Cgl/ks 4.5 pF 

Anode to grid No . 3 
Cag3 

1.2 pF 

Grid No.l to heater Cglf 20 max . 40 mpF 

Anode to heater c~ 120 mpF 

Cathode and screen to heater Cks/f 7 pF 
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Cam 

CAPACITANCES (continued) 

As triode (Grid No. 2 and grid No.3 connected to anode) 

Grid No.l to cathode, heater and 
screen 

   Anode, grid No. 2 and grid No.3 to 
cathode, heater and screen 

Anode, grid Nb. 2 and grid No.3 to 
grid No. 1 

I II 

Cgl/kfs 

Cag2g3/ kfs 

Cag2g3/gl 

5 

7.5 

3.2 

max . 6 

max . 9 

max . 4 

pF 

pF 

pF 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Heater voltage Vf 20 V 

Anode supply voltage Vba 225 V 

Grid No.2 supply voltage Vbg2 155 V 

Grid No.3 voltage Vg3 0 V 

Cathode resistor R k 250 S2 

LIMITING VALUES Design centre rating system. 

Anode voltage 

Anode dissipation 

Grid No.3 voltage 

Grid No.3 dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 

Dissipation of anode, grid No.2 and grid No.3 
(triode connected) 

Grid No. l voltage 

Gr1d No.l dissipation 

Cathode current 

Vao max. 550 V 

Va max. 300 V 

Wa max. 4 W 

Vg3o max. 550 V 

Vg3 max. 300 V 

Wg3 max. 1 W 

Vg2o max. 550 V 

Vg2 max. 300 V 

Wg2 max. 1 W 

Wa~2~3 
max. 5 W 

-Vgl max. 100 V 

Wgl max. 50 mW 

Ik max. 30 mA 
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Cam 

LIMITING VALUES (continued) 

Grid No.l resistor Rgl max. 0.5 MS2 

Anode dissipation > 1.5 W 

Grid No.l resistor Rgl max. 3 MS2 

Anode dissipation < 1.5 W 

Voltage between cathode and heater V~ max. 120 V 

Bulb temperature tbu~ max. 120 ° C 
(Metal envelope) 

Heater voltage: The• average heater voltage should be 20 V . 
Variations of the heater voltage exceeding the range of 19 V to 
21 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 

account. 
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D3a 

S.Q. TUBE 

Special quality pentode designed for use as wide band amplifier 

QUICK REFERENCE DATA 

Life test 

Low interface resistance 

Base 

Heating 

10000 hours 

Noval. Gold plated pins 

Indirect 
A.C. or D.C. ; Parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 315 mA 

Anode current Ia 22 mA 

Mutual conductance S 35 mA/V 

Equivalent noise resistance R eq 150 S2 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

max22 

7Z2 6220 
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D3a 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current. If

6.3 

315 299 331 

V 

mA 

Anode supply voltage Vba 190 V 

Grid No.2 supply voltage Vbg,~ 160 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l supply voltage +Vogl 10 V 

Cathode resistor R k 400 S2 

Anode current Ia 22 21 - 23 min. 20 mA 

Grid No.2 current Ig2 6.0 5.4 - 6.6 mA 

Internal resistance Ri 120 kS2 

Mutual conductance S 35 30 - 40 min.24.5 mA/V 

Amplification factor 
µg2gl 

80 

Negative grid current -Igl max.0.3 max. 1.0 µA 

Equivalent noise resistance R eq i~0 S2 

Input resistance 
Rgl 

1 kS2 

Frequency = 100 MHz 
pin No.l connected to pin No.3 

S 1 
.3U MHz 

2 TI Cgl(hot) + Ca + 5 pF 

Noise factor 1= 7 dB 

Frequency = 100 MHz 
(Adapted to minimum noise) 

Phase angle of slope IQs 22 ° 

Frequency = 100 MHz 

7Z2 7204 
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D3a 

CHARACTERISTICS (continued) 

As triode (grid No.2 connected to anode) I II 

Anode supply voltage Vba 160 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l supply voltage +Vogl 10 V 

Cathode resistor R k 470 S2 

Anode current Ia 24 mA 

Mutual conductance S 41 mA/ V 

Amplification factor µ 77 

Internal resistance Ri 1.9 kSl 

Equivalent noise resistance R eq 65 

Insulation resistance between 
min. 500 MS2 anode and other electrodes Rins 

Voltage between electrodes = 300 V 

Insulation resistance between 
min . 200 MS2 grid No.l and other electrodes Rins 

Voltage between electrodes = 50 V 

Leakage current between cathode 
max. 5 µA and heater Ik{ 

Voltage between cathode and heater 
=100V 

CAPACITANCES 

Without external shield. 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen Cgl/g2g3kfs 10 9- 11 pF 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen Cgl /g2g3kfs 17 pF 

Cathode current = 28 mA 

Anode to grid No.2, grid No.3, 
cathode, heater and screen Ca/g2g3kfs 2.1 1.8- 2.4 pF 

7Z2 7205 
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D3a 

CAPACITANCES (continued) I II 

Anode to grid No.l Cagl max . 40 mpF 

Anode to cathode Cak max . 50 mpF 

Anode to cathode and grid No.2 Ca/kg2 0.32 0.28-0.36 pF 

Anode to cathode, grid No.2 and 
grid No.3 Ca/kg2g3 2.0 1.7- 2.3 pF 

Anode to heater Caf max . 100 mpF 

Grid No.l to cathode Cglk 6.8 6.1- 7.5 pF 

Grid No.l to cathode and grid No.2 Cgl /kg2 9.5 8.5-10.5 pF 

Grid No.l to cathode, grid No.2 
and grid No.3 

Cgl/ kg2g3 
10 9- 11 pF 

With external shield 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen C

gl/g2g3kfs
10.1 9.1-11.1 pF 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen C

gl/g2g3~s
17.1 pF 

Cathode current = 28 mA 

Anode to grid No.2, grid No.3, 
cathode, heater and screen Ca/g2g3kfs 3.3 2.9- 3.7 pF 

Anode to grid No.l Cagl max . 35 mpF 

As triode. Without external shield. 
Grid No.3 connected to cathode 

Grid No.l to grid No.3, cathode, 
heater and screen Cgl /g3kfs 7.3 pF 

Anode and grid No.2 to grid No.3, 
cathode, heater and screen Cag2/g3kfs 3.1 pF 

Anode and grid No.Z to grid No.l Cag2/gl 2.7 pF 

As triode. Without external shield 
Grid No.3 connected to anode 

Grid No.l to cathode, heater 
and screen Cgl/kfs 6.7 pF 

Anode> grid No.2 and grid No.3 
to cathode, heater aad screen Cag2g3/kfs LO pF 

Anode, grid No.2 and grid No.3 

to grid No.l Cag2g3/gl 3.3 pF 
7Z2 6223 



D3a 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10000 hours. 

LIMTI'ING VALUES (Design centre rating system, if not otherwise specified) 

Anode voltage Vao max. 400 V 

Va max. 220 V 

Anode dissipation Des. centre Wa max. 4.2 W 

Abs. max. Wa max. 4.5 W 

Grid No.2 voltage Vg2o max. 400 V 

Vg2 max. 180 V 

Grid No.2 dissipation Des. centre Wg2 max. 1.0 W 1) 

Abs. max. 

Anode plus grid No.2 dissipation 

Wg2 max. 1.1 W 1) 

(triode connected) 
Wa+g2 max. 4.5 W 

Grid No.l voltage -Vgl max. 30 V 

+ Vgl max . 0 V 

Cathode current Des. centre Ik max. 30 mA 

Abs. max. Ik max. 33 mA 

Grid resistor (Automatic bias) Rgl max. 0.5 MS2 

Voltage between cathode and heater 

cathode positive 

cathode negative 

Vkf 

Vkf 

max, 

max. 

120 

60 

V 

V 

Bulb temperature Abs. max. tbulb max. 190 °C 

Heater voltage: The average heater voltage should be 6.3 V . 
Variations of the heater voltage exceeding the range of 6.0 V 
to 6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account. 

1) Care should be taken not to exceed the rated Wg2 values due to switching of 
positive supply voltages. 
If the cathode is shunted by a capacitance > 10 µF a series resistor of mini-
mum 1 kS2 should be inserted in the grid No.l lead. 7Z2 7206 
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DL68 

POWER PENTODE 

Pentode intended for use as power amplifier. 

QUICK REFERENCE DATA 

Life test 500 hours 

Base Subminiature 

Heating Direct 
Battery supply 

Heater voltage Vf 1 .25 V 

Heater current If 25 mA 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 

red 
dot O 

a g2 +f g1 -f,g3 

max61 

0.375v- ~ 

Leads should not be soldered nearer than 5 mm to the seal 

Leads should not be bent nearer than 1.5 mm to the seal. 

Dimensions in mm 

7Z2 6260 

1 



DL68 

CHARACTERISTICS 

Anode voltage Va 22.5 V 

Grid No.2 voltage Vg2 22.5 V 

Anode current Ia 600 µA 

Grid No.2 current Ig2 150 µA 

Grid No.l voltage -Vg1 2.2 V 

Mutual conductance S 430 µA/V 

Internal resistance R i 100 kS2 

Amplification factor µg2g1 5 

CAPACITANCE 

Anode to grid No.l Cagl max. 0.15 pF 

LIMITING VALUES (Design centre rating system) 

Anode voltage Va max. 45 V 

Grid No.2 voltage Vg2 max. 45 V 

Anode dissipation Wa max. 100 mW 

Grid No.2 dissipation Wg2 max. 25 mW 

Cathode current Ik max. 2.3 mA 

OPERATING CHARACTERISTICS 

As class A amplifier (one tube) 

Anode voltage Va 22.5 V 

Grid No.2 voltage Vg2 22.5 V 

Grid No.l voltage -Vgl 2.2 V 

Anode resistance Ra ~ 37.5 kS2 

Anode current (Vi =zero) Ia 600 µA 

Grid No.l current (Vi =zero) Ig2 150 µA 

Input voltage Vi 1.3 VRMS 

Output power Wo 5 mW 

Distortion d 10 °/o

7Z2 7207 



DM 160 

S.Q. INDICATOR TUBE 

Special quality indicator tube designed for use in transistorized computers. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Direct 

A. C, or D.C. ; parallel supply 

Heater voltage Vf 1.0 V 

Heater current If 30 mA 

DIME[VSIONS AND CONNECTIONS 

Dimensions in mm 

max 5,5 

"sector of lighE 
output 

7203866 
0.4~ 

7203729 

Connections should not be soldered nearer than 5 mm to the seal. 

Leads should not be bent nearer than 1.5 mm to the seal. 

1) Length of the light bar. 

2) Leads without letter -indication are cut at the outer surface of the bottom. 

722 5409 
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DM160 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If 

1.0 

30 24 - 36 

V 

mA 

Anode voltage Va 50 V 

Grid resistor Rg 100 kS2 

Grid supply voltage 
at maximum light output 1) Vbg 0 V 

Anode current Ia 585 430 - 740 min. 250 µA 

Grid supply voltage 
at zero light output 2) Vb 

g 
-3 V 

Anode current Ia max. 5 µA 

Insulation resistance between 
min. 100 MS2 two electrodes Rins 

Voltage between electrodes = 50 V 

SHOCK RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

LIFE 
Production samples are tested to be within the end of life values (column III) un-
der the following conditions during 10 000 hours: 

Heater voltage Vf 1.0 VRMS 

Anode voltage Va 50 V 

Grid supply voltage Vbg 0 V 1) 

Grid resistor Rg 100 kS2 

1)2) See page 3. 7Z2 7208 
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DM160 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 100 V 

Anode voltage Va max. 65 V 

Anode current Ia max. 750 µA 

Grid supply voltage Vbg max. 0 V 

Grid negative voltage -Vg max. 50 V 

Grid resistor 12g
max, 
min. 

1.0 
0.1 

MS2 
MS2 

Heater voltage: The average heater voltage should be 1.0 V. 
Variations of the heater voltage exceeding the range of 0.95 V to 

1.05 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 

account. 

1) Voltage with respect to the midtap of the filament transformer. 

2) Voltage with respect to the midtap of the filament transformer. 
At a residual current of a few µA the light output is so low that it cannot be 
measured. Depending on the electrode configuration the residual current may 
be concentrated on one spot which then may be visible when the tube is held in 
dark surroundings. Also in such cases no mistake seems possible in the read-
out of the on and off positions. 

7Z2 7209 
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E1T 

S.Q. TUBE 

Special quality decade counter tube. 

QUICK REFERENCE DATA 

Life test 

Base 

Heating 

Heater voltage 

Heater current 

10 000 hours 

Duodecal (12 pins) 

Indirect 
A.C. or D.C.; 
Series or parallel supply 

Vf 6.3 V 

If 300 mA 

DIMENSIONS AND CONNECTIONS 

Base: Duodecal 

Dimensions in mm 

APPLICATION DIRECTIONS 

Mounting 

Any mounting position, except horizontal with screen down, is permitted. 

Sensitivity to magnetic fields 

To prevent interference by magnetic fields the flux density of these fields should 
not exceed 2x10_4 Wb/m2 (= 2 Gauss) in any direction. 

iZ2 7210 
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E1T 

APPLICATION DIRECTIONS 

Ambient illumination I 

To obtain a Clair reading the ambient illumination should range from 40-400 lux 
   measured with an illumination-meter placed in vertical position. This illumi-
  nation range incorporates the best compromise between the visibility of the fig-
  ures of the mask and the luminescent picture. 

CHARACTERISTICS 

Heater voltage 

Heater current 

Vf

If 

6.3 V 

300 mA 

CAPACITANCES 

Anode No.2 to all other electrodes Ca2~R 10.5 pF 

Deflection plate to all other electrodes CDR 3.5 pF 

Deflection plate to all other electrodes CD~~R 3.8 • pF 

Anode No.l to all other electrodes Ca1~R 4.9 pF 

Grid No.l to all other electrodes Cg1~R 6.8 pF 

Grid No.4 to all other electrodes Cg4~R 7.7 pF 

OPERATING CHARACTERISTICS 

Column I Nominal value 
II Permitted values of spread and variation 

I II 

Supply voltage Vb 300 V 

Grid No.l supply voltage Vbgl 11.9 ± 0.15 V 

Grid No.2 supply voltage VbgZ 300 V 

Deflection plate supply voltage VD 156 + 1.5 V 

Luminescent screen voltage Vp 300 V 

Cathode current Ik 0.95 mA 

Grid No.2 current Ig2 0.1 mA 

Cathode resistor Rk 15 ± 1~ kS2 

Grid No.4 resistor Rg4 ~.7 ± 5~ kS2 

Anode No.l resistor Ral 39 ±10~ kS2 

Anode No.2 resistor Rat 1 ± 1 °Jo MS2 
7Z2 6274 
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OPERATING CHARACTERISTICS (continued) 

Note 

The tube should be used in the circuit of fig.2. 
Provided the ratio of the supply voltages Vbgl and VD is strictly maintained the  
supply voltage Vb is allowed to vary within the range of Vb nom. +10°/-x . 
This condition can be realised by using a voltage divider R1, R2, R3 with 1°J~   
precision resistors as indicated in the diagram fig. 2. 

A max. counting speed of 30000 count/s can be obtained with this circuit. 

The input pulse at D should have a positive value of 13.6 V +15%. The slope of 

the leading edge should be at least 20 x 106 V/s. The slope of the trailing edge 
should not exceed 1.2 x 106 V/s. 

tan a > 20 x 106 V/s 
tan/3< 1.2x10.6V/s 

Fig.2 

Fig.l 

7Z2 7211 
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R1 68 kS2 ± 1~ R10 0.56 MSt±10~ C1 1) 

R2 68 kS2 ± 1~ R11 5.6 kS2 ±10~ C2 0.39 µF t20~ 
R3 5.6 kS2 ± i~ R12 39 kSl ± 2~ C3 0.15 µF ±20~ 
R4 15 kS2 ± 2~ R13 4.7 kSl t  2~ C4 6890 pF ±10~ 
R5 39 kSt t10% R14 2.7 kS2 ± 2~ C5 220 pF ±10~ 
R6 15 kSt ± 1~ R15 1 kS2 ± 1~ C6 68 pF t 2~ 
R7 0.33 MS2 ±10~ R16 3.3 kSl ± 2% C7 680 pF ± 5~ 
Rg 47 kSZ ± 5~ R17 0.15 MS2 ± 2~ Cg 68 pF ± 2~ 
R 9 1 MS2 ± 1 

1. Connected to the preceeding E90CC pulse shaper (C1 = 6800pF ±10°/0) or the 
preceeding E90CC interstage pulse shaper (C1 = 680 pF ±5~). 

2. Connected to deflection plate D of next counter tube. 

3. This parasitic capacitance should be reduced to the minimum by keeping the 
wiring as short as possible. 

LIMITING VALUE of supply voltage Vb (See operating characteristics): 
Vb =max. 400 V 

7Z2 7212 
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S.Q. TUBE 

Special quality pentode designed for use as wide band output tube. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Magnoval . Gold plated .pins 

Heating Indirect 
A.C. or D.C.; Parallel supply 

Heater voltage Vf 6.3 V±5% 

Heater current If 600 mA 

Anode current Ia 50 mA 

Mutual conductance S 45 mA/ V 

DIMENSIONS AND CONNECTIONS 

Base: Magnoval 

Dimensions in mm 

max30.2 ~ 

N 
~O 
k 

J~ 

7Z2 7229 
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CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

Heater voltage 

Heater current 

I II III 

Vf

If

6.3 

600 

V 

mA 

Anode voltage 

Grid No.3 voltage 

Grid No.2 voltage 

Va 

Vg3 
Vg

2 

125 

0 

125 

V 

V 

V 

Grid No.l voltage —Vgl 3 V 

Anode current Ia 50 mA 

Grid No.2 current 
Ig2 

5.5 mA 

Mutual conductance S 45 mA/ V 

Internal resistance R i 20 kSl 

Amplification factor 
µg2g1 

30 

Input resistance Rgl 
1 kS2 

Frequency = 50 MHz 

Anode supply voltage Vba 140 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 supply voltage 
Vbg2 

140 V 

Grid No.l supply voltage +Vo
gl

12 V 

Cathode resistor R k 270 S2 

Anode current Ia 50 48 - 52 mA 

Grid No.2 current Ig2 5.5 4.5 -6.5 mA 

Grid No.l to cathode voltage —Vglk 3.0 2.3 -3.7 1.8 V 

Mutual conductance S 45 38 - 52 
DS = 

max.25~ 
mA/ V 

Negative grid current —Ig 2 µA 

7Z2 7230 



E551 

CHARACTERISTICS (continued) 

As triode (grid No.2 connected to anode) I 

Anode voltage Va

Grid No.l voltage -Vgl

Anode current Ia

Mutual conductance S 

Internal resistance R i

Amplification factor µ 

CAPACITANCES 

Pentode connected 

Anode to grid No.3, 
grid No.2, cathode 
and heater 

Grid No.l to grid No.3, 
grid No.2, cathode 
and heater 

Grid No.l to grid No.3>
grid No.2, cathode 
and heater 
Cathode current 

Ik = 55.5 mA 

Anode to grid No.l 

I I II 

125 V 

3 V 

55.5 mA 

50 mA/ V 

600 S2 

30 

I I II 

With shield 

Ca/ggg2kf 6.5 5.8- 7.2 

Cgl/g3g2kf 18 15- 21 

Cgl/g3g2kf 28 

Cagl 
80 max. 120 

Triode connected (grid No.2 connected to anode) 

Anode to grid No.3, 
cathode and heater 

Grid No.l to grid No.3, 
cathode and heater 

Anode to grid No.l 

Cathode to heater 

Ca/g3kf 10.5 9.4-11.6 

Cgl/g3kf 11.8 10-13.6 

Cagl 6.2 5.5- 6.9 

C~ 6.0 

Without shield 

4.0 

18 

28 

110 

7.8 

11.8 

6.3 

6.0 

3.6- 4.4 pF 

15- 20 pF 

pF 

max. 150 mpF 

7.0- 8.6 

10-13.6 

5.6- 7.0 

pF 

pF 

pF 

pF 

7Z2 7231 
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SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions. 

 . Shock 

 - The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage V
ao

max . 400 V 

Va max . 200 V 

Anode dissipation Wa max . 10 W 

Grid No.2 voltage 
Vg2o 

max . 350 V 

Vg2 
max. 175 V 

Grid No.2 dissipation Wg2 max. 1.5 W 

Grid No.1 voltage, negative —Vgl max. 55 V 

positive Vgl max . 0 V 

Cathode current Ik max. 75 mA 

Grid No.l resistor Rgl max. 125 k52 

Voltage between cathode and heater Vkf max . 200 V 

Bulb temperature tbulb max . 180 °C 

In applications where a long life is not required, Ik max. can be increased to 
100 mA and tbulb max. to 220 °C 

7Z2 7232 
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OPERATING CONDITIONS 

Anode supply voltage Vba 140 V 

Grid No.2 supply voltage Vbg2 140 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l supply voltage +Vbgl 12 V 

Cathode resistor R k 270 S2 

Anode current Ia 50 mA 

Grid No.2 current Ig2 5.5 mA 

Mutual conductance S 45 mA/ V 
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S.Q. TUBE 

Special quality double triode designed for use as A.F. and D.C. amplifier. 

QUICK REFERENCE DATA 

Life test 10 000 hours 
Low interface resistance after 
long periods of operation under 
cut-off conditions 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 

A.C. or D.C. 

Series or parallel supply 

Heater voltage Vf 12.6 6.3 V 

Heater current If 0.3 0.6 A 

Anode voltage Va 250 V 

Grid voltage Vg -5.5 V 

Mutual conductance S 2.7 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

7203950 

mox 2 2 

f~ 

~~ 
O ~C 

E ~ 

I 

S8 0 00 
7203830 

V/ 

Dimensions in mm 

O.OI~F ~~ 0.O1~eF 

Fig.l 

0 

7203951 

7Z2 7233 
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E80CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

12.6 

300 285 - 315 

V 

mA 

Anode voltage Va 250 V 

Cathode resistor Rk 920 S2 

Anode current Ia 6.0 5.4 - 6.6 min. 4.3 mA 

Transconductance S 2.7 2.2 - 3.2 min. 1.8 mA/V 

Amplification factor µ 27 

Internal resistance Ri 10 min. 7 kS2 

Negative grid current -Ig max.0.5 max.1.0 µA 

Difference in anode current 
max.3.0 mA of two sections IIa -Ia ~l 

Anode voltage Va 250 V 

Negative grid voltage -Vg 5.5 V 

Cut-off voltage -Vg 17 V 

Anode voltage Va .250 V 

Anode resistor Ra 1 MS2 

Anode current Ia max. 15 µA 

Hum voltage Vg max. 75 µ VRMS 

Grid resistor Rg = 0.5 MS2 

Leakage current between 
max. 12 µA cathode and heater I~ 

Voltage between cathode and 
heater V~ = 120 V 

Cathode heating time 16 max. 23 sec 

Cathode cooling time min. 13 sec 

7Z2 7234 
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E80CC 

CAPACITANCES 

Anode to cathode and heater 

Grid to cathode and heater 

Anode to grid 

Grid to heater 

Cathode to heater 

Anode to cathode and heater 

Grid to cathode and heater 

Anode to grid 

Grid to heater 

Cathode to heater 

Anode to anode other section 

Grid to grid other section 

Anode to grid other section 

Grid to anode other section 

External screen Without external 
screen 

I II I II 

Ca/kf 3.5 2.8 - 4.2 0.45 pF 

Cg/kf 2.6 1.9 - 3.3 2.4 pF 

Cag 3.0 2.4 - 3.6 3.1 pF 

Cgf max.0.23 max.0.23 pF 

Ckf 4.8 4.8 pF 

Ca'/k'f 3.0 2.3 - 3.7 0.55 pF 

Cg`/k'f 2.6 1.9 - 3.3 2.4 pF 

Ca 'g' 3.0 2.4 - 3.6 3.0 pF 

Cg' f max .0.23 max .0.23 pF 

Ck~f 4.8 4.8 pF 

Caa~ 1.3 0.9 - 1.7 1 .45 pF 

Cgg~ max. 13 max. 13 mp 

Cagy max . 0.1 max . 0.1 pF 

Cga ~ max. 65 max. 65 mp 

SHOCK AND VIBRATION RESISTANCE 

F 

The following test conditions are applied to assess the mechanical quality of the 
tube . These conditions are not intended to be used as normal operating conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7235 
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E80CC 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10 000 hours . 

Heater voltage Vf 6.3 

Anode voltage Va 250 

Cathode resistor R k 920 

LIMITING VALUES (Absolute max. rating system) 

V 

V 

S2 

Anode voltage Vao max. 600 V 

Va max . 300 V 

Anode dissipation Wa max. 2 W 

Cathode current Ik max. 12 mA 

Cathode current peak value Igp max. 150 mA 

Grid current peak value max. 30 mA 

Duty factor max. 0.005 

Pulse duration max. 10 µs 

Cathode current peak value Ikp max. 30 mA 

Grid current peak value max. 2 mA 

Duty factor max . 0.2 

Pulse duration max. 400 µs 

Grid voltage -Vg max. 200 V 

Grid current, average value Ig max. 0.3 mA 

peak value Igp max. 30 mA 

Voltage between cathode and heater Vkf max. 120 V 

Bulb temperature tbulb max. 170 °C 

Grid resistor (automatic bias) Rg max. 1 MS2 

Grid resistor (fixed bias) Rg max. 0.5 MS2 

Heater voltage. The average heater voltage should be 6.3 V or 12.6 V.. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6.V or 12.0 to 13.2 V will shorten the tube life. 

The tolerance of heater current (column II) should be taken into 
account. 

7Z2 7236 
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E80CC 

OPERATING CHARACTERISTICS 

Resistance coupled A.F, amplifier. Fig.l page 1 

200 250 300 350 400 V Anode supply voltage Vba 

Anode resistor Ra 47 47 47 47 47 kS? 

Cathode R k 1 1.2 1 1 1 kS2 resistor .2 .2 .2 .2 

Grid resistor Rg' 0.15 0.15 0.15 0.15 0.15 MS2 

Anode current Ia 1.86 2.45 3.15 3.80 4.40 mA 

Voltage gain Vo/Vi 18.5 18.5 18.5 18.5 18.5 

Output voltage at +Ig = 0.3µA Vo 20 30 40 50 60 VRMS 

Total distortion 1) dtot 3.3 3.8 4.0 4.1 4.2 °/-~ 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 100 100 100 100 100 kS2 

Cathode resistor Rk 2.2 2.2 2.2 2.2 2.2 kS2 

Grid resistor Rg' 0.33 0.33 0.33 0.33 0.33 MS2 

Anode current Ia 1.00 1.30 1.65 1.95 2.30 mA 

Voltage gain Vo/Vi 20 20 20 20 20 

Output voltage at +Ig = 0.3µA Vo 22 32 42 52 63 VRMS 

Total distortion 1) dtot 3.1 3.4 3.5 3.6 3.7 °~ 

Anode supply voltage Vb 
a 

200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 kSt 

Cathode resistor Rk 3.9 3.9 3.9 3.9 3.9 kS2 

Grid resistor Rg' 0.68 0.68 0.68 0.68 0,68 MS2 

Anode current Ia 0.52 0.67 0.83 0.99 1.15 mA 

Voltage gain Vo/Vi 21 21 21 21 21 

Output voltage at +Ig = 0.3µA Vo 19 29 38 47 58 VRMS 

Total distortion 1) dtot 2.3 2.6 3.0 3.1 3.2 jo 

1) At lower output voltages the distortion is proportionally lower. 7Z2 7237 
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E8OCf 

S.O. TUBE 

Special quality triode-pentode 
The pentode section is designed for use as mixer and R . F . or A. F . amplifier 
The triode section is designed for use as oscillator (max. freq. 300 MHz) mul 
tivibrator or blocking oscillator. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 330 mA 

Pentode: Anode current Ia 10 mA 

Mutual conductance S 6.2 mA/V 

Amplification factor µ 40 

Triode: Anode current Ia 14 mA 

Mutual conductance S 5 mA/V 

Amplification factor µ 18 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

TL0394 

Dimensions in mm 

7Z2 7238 
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E80CF 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 

II Range values for equipment design: Initial spread 

III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

330 313 - 347 

V 

mA 

Pentode section 

Anode supply voltage Vba 170 V 

Grid No.2 supply voltage Vbg2 170 V 

Cathode resistor R k 155 S~ 

Anode current Ia 10 7.5 - 12.5 min. 6 mA 

Grid No.2 current Ig2 2.8 1.55 -4.05 mA 

Mutual conductance S 6.2 5.2 - 7.2 min. 4.3 mA/V 

Amplification factor 
grid No.2 to grid No.l 

µg2gl 
40 

Internal resistance R i 0.4 min. 0.26 MSZ 

Negative grid No. 1 current -Igl max. 0.5 max. 1.0 µA 

Triode section 

Anode supply voltage Vba 100 V 

Cathode resistor Rk 120 S2 

Anode current Ia 14 10 - 18 min. 8.4 mA 

Mutual conductance S 5.0 4 - 6 min. 3.5 mA/V 

Amplification factor µ 18 

Negative grid current -Ig max. 0.5 max. 1.0 µA 

7Z2 7239 



E80CF 

CAPACITANCES Without external shield 

Pentode 

Grid No.l to grid No.2, grid No.3 
cathode, heater and screen 

Anode to grid No.2, grid No.3 
cathode, heater and screen 

Anode to grid No.l 

Grid No.l to heater 

Triode 

Grid to cathode (triode), cathode (pentode) 
grid No.3, heater and 

Anode to cathode (triode 
grid No.3, heater and 

Anode to grid 

Grid to heater 

Pentode to triode 

I II 

Cgl/g2g3kfs 

Ca/g2g3kfs 

Cagl 

Cglf 

Cg/kTkpg3fs 

), cathode (pentode) 
screen Ca/k-LkPg3fs 

Cag 

Cgf 

screen 

Anode (pentode) to anode (triode) 

Anode (pentode) to grid (triode) 

Grid No.l (pentode) to anode (triode) 

MICROPHONY 

CaP-aT 

CaP-gT 

Cg1P-aT 

5.6 

3.4 

2.5 

1.5 

1.5 

5.2 - 6 

3 -3.8 

max. 25 

max.0.16 

2.2 - 2.8 

1.2 - 1.8 

1.2 - 1.8 

max.0.22 

max.0.07 

max.0.02 

max.0.16 

pF 

pF 

mpF 

pF 

pF 

pF 

pF 

pF 

PF 

pF 

pF 

The pentode section can be used without special precautions against microphony 
in circuits where an input voltage of more than 50 mV is required for an output 
of 50 mW . 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating con-
ditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7240 
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E80Cf 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Pentode section 

Vba = 170 V 

Vbg2 = 170 V 

R k = 155 S2 

Triode section 

Vba = 100 V 

R k = 120 S2 

LIMITING VALUES (Absolute max. rating system) 

Pentode section 

Anode voltage 

Anode dissipation 

Grid No.2 voltage 

Grid No.2 voltage: 

Cathode current > 10 mA 

Cathode current < 10 mA 

Grid No.2 dissipation: 

Anode dissipation > 1.2 W 

Anode dissipation < 1.2 W 

Grid No.l dissipation 

Negative grid No.l voltage 

Cathode current 

Voltage between cathode and heater 

Grid resistor (fixed bias) 

Va max, 550 V 
0 

Va max. 275 V 

Wa max. 2.15 W 

Vg2o 
max 550 V . 

Vg2 max. 200 V 

Vg2 max . 225 V 

W 
g2 

max. 0.7 W 

W 
g2 

max. 0.8 W 

Wgl 
max. 0.1 W 

Vgl 
max. 100 V 

I k max. 18 mA 

Vkf max.. 100 V 

Rgl 
max. 0.5 MS2 

7Z2 7241 



E80CF 

LIMITING VALUES (Absolute max. rating system) (continued) 

Triode section 

Anode voltage 
Vao max. 550 V 
Va max. 275 V 

Anode dissipation Wa max. 1.75 W 

Grid dissipation Wg max. 0.1 W 

Grid, voltage, peak value Vgp max. 30 V 

Duty factor max. 0.04 

Pulse duration max. 0.8 ms 

Grid voltage -Vg max. 100 V 

Cathode current Ik max. 18 mA 

Cathode current peak value Ik 
P 

max. 100 mA 

Duty factor max. 0.04 

Pulse duration max. 0.8 ms 

Voltage between cathode and heater Vkf max. 100 V 

Grid resistor (fixed bias) Rg max. 0.5 MS2 

Bulb temperature tbulb max. 170 ° C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variation of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account. 

7Z2 7242 
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E$OCF 

OPERATING CHARACTERISTICS 

Pentode section as R . F . amplifier 

Anode supply voltage Vba 170 V 

Grid No.2 supply voltage Vbg2 170 V 

Cathode resistor Rk 155 S2 

Anode current Ia 10 mA 

Grid No.2 current Ig2 2.8 mA 

Mutual conductance S 6.2 mA/V 

Amplification factor 
grid No.2 to grid No.l 

µg2g1 
40 

Internal resistance R i 0.4 MS2 

Input resistance at 50 MHz rgl 10 kS2 

Equivalent noise resistance R eq 1.5 kS2 

Pentode section as mixer 

Anode supply voltage Vba 170 V 

Grid No.2 supply voltage Vbg2 170 V 

Grid No.l resistor Rgl 0.1 MS2 

Cathode resistor Rk 330 S2 

Oscillator voltage Vosc 3.5 VRl~1S 

Anode current Ia 8 mA 

Grid No.2 current Ig2 2.5 mA 

Grid No.l current Igl 12 µA 

Conversion conductance Sc 2.4 mA/V 

Internal resistance Ri 0.5 MS2 

Triode as oscillator 

Operation in Colpitts circuit is recommended. 

Operation in Hartley circuit ~s i.c.c recommended. 

7Z2 7243 
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E80F 

S.Q. TUBE 

Special quality pentode designed for use as amplifier. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C. 
Series or parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

Anode current Ia , 3 mA 

Mutual conductance S 1.85 mA/V 

Equivalent noise resistance (A.F.) R eq 40 kS2 

Hum voltage Vgl max. S µVR ~ 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
max 22 

cD
X 
0 
E 

co 
X 

E 

rz939s7 7203956 

Dimensions in mm 

722 6013 
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E80F 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

300 285- 315 

V 

mA 

Anode voltage Va 250 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor Rk 550 S2 

Anode current Ia 3 2.5- 3.5 min. 2.0 mA 

Grid No.2 current Ig2 0.65 0.45-0.85 min.0.35 mA 

Mutual conductance S 1.85 1.5- 2.2 min. 1.2 mA/V 

Internal resistance Ri 1.5 min. 1.0 MSZ 

Amplification factor 
grid No.2 to grid No.l 

µg281 
25 

Equivalent noise resistance R eq max. 40 kS2 

Frequency 0-10 kHz 

Grid No.l resistor Rgl = 0 S2 

Negative grid No.l current -Igl max. 0.1 max. 0.2 µA 

Cut off voltage -Vgl 7.5 V 

Anode voltage Va 250 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 100 V 

Anode current Ia max. 20 µA 

Hum voltage Vgl max. 5 µVRMS 

Grid resistor Rgl = 1 MSZ 

Cathode resistor bypassed 

Leakage current between 
max. 12 µA cathode and heater 

Voltage between cathode and 
heater V~ = 120 V 

7Z2 7251 
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CAPACITANCES With external shield 

I II 

Anode to grid No.2, grid No.3, 
cathode and heater Ca/g2g3kf 7.3 6.8-7.8 pF 

Grid No.l to grid No.2, grid No.3, 
cathode and heater Cgl/g2g3kf 5.0 4.5-5.5 pF 

Anode to grid No.l 
Cagl 

max. 25 mpF 

Grid No.l to heater Cglf max. 2 mpF 

Cathode to heater C~ 3:7 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating con-
ditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Anode voltage Va 250 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor R k 550 S2 

7Z2 7309 
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LIMITING VALUES (Absolute max. rating system) 

Anode voltage 
VaO max. 600 V 
Va max. 300 V 

  Anode dissipation Wa max. 1.3 W 

   Grid No.2 voltage 
Vg2o max. 600 V 
Vg2 max. 200 V 

Grid No.2 dissipation Wg2 max. 0.4 W 

Negative grid No.3 voltage -Vg3 max. 100 V 

Negative grid No. l voltage -Vgl max. 100 V 

Cathode current Ik max. 9 mA 

Voltage between cathode and heater 

Cathode positive Vkf (k pos) max. 120 V 

Cathode negative Vkf (k neg) max. 60 V 

Grid No.l resistor Rgl See curve on page G 

Bulb temperature max. 170 ° C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current (columnII) should be taken into 
account. 

7Z2 7252 
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OPERATING CHARACTERISTICS 

Resistance coupled A.F. amplifier 

Anode supply voltage Vba 100 200 250 300 400 V 

Grid No.2 supply voltage Vbg2 100 200 250 300 400 V 

Anode resistor Ra 0.22 0.22 0.22 0.22 0.22 MSZ 

Grid No.2 resistor Rg2 1.0 1.2 1.2 1.2 1.2 MS2 

Cathode resistor Rk 3.3 1.8 1.5 1.2 1.0 kS2 

Grid No.l resistor Rgl 1 1 1 1 1 MSZ 

Grid resistor next stage Rgl, 0.68 0.68 0.68 0.68 0.68 MS2 

Anode current Ia 0.29 0.61 0.80 0.98 1.37 mA 

Grid No.2 current Ig2 0.07 0.1.3 0.17 0.20 0.28 m A 

Gain Vo/Vi 120 165 175 190 200 

Output voltage at +Ig = 0.3 µA Vo 8 20 25 30 40 VRMS 

Total distortion dtot 1.7 1.6 1 .4 1 .1 0.9 

Electrometer pentode 

Heater voltage V f 4.5 V 

Anode voltage Va 40 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 40 V 

Negative grid No.l voltage -Vgl 2.15 V 

Anode current Ia 40 µA 

Grid No.2 current Ig2 9 µA 

Negative grid No.l current -Igl max. 10-10 A 

7Z2 7253 
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S.O. TUBE 

. Special quality output pentode 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C. 
Series or parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 700 mA 

Anode current Ia 30 mA 

Output power, one tube Wo 2.7 W 

two tubes class AB Wo 5.7 W 

DIMENSIONS AND CONNECTIONS 

Base: Noval 
max 2 2 

Dimensions in mm 

7Z2 6068 
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CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

  Heater voltage 

Heater current 

Anode voltage 

Grid No.3 voltage 

Grid No.2 voltage 

Cathode resistor 

Anode current 

Grid No.2 current 

Mutual conductance 

Amplification factor 
grid No.2 to grid No.l 

Negative grid No.l current 

Anode voltage 

Grid No.3 voltage 

Grid No.2 voltage 

Anode current 

Load resistance 

Output power 

Cut-off voltage 

Anode voltage 

Grid No.3 voltage 

Grid No.2 voltage 

Anode current 

I II III 

Vf 6.3 V 

If 700 665 - 735 mA 

Va 200 V 

Vg3 0 V 

v g2 200 v 

Rk 130 S2 

Ia 30 26.5 - 33.5 min. 21 mA 

Ig2 4.1 2.7 - 5.5 min. 2.0 mA 

S 9.0 7.4 - 10.6 min. 6.0 mA/V 

µg2g1 
21.5 

-IgI max. 0.5 max.1.0 µA 

Va 200 V 

y g3 0 V 

Vg2 200 V 

Ia 30 mA 

Ra ti 7 kS2 

Wo 2.7 min. 2.0 W 

-Vgl 14 V 

Va 200 V 

Vg3 0 V 

VS2 200 V 

Ia max . 0.2 mA 

7Z2 6069 

2 
i 



E801 

CHARACTERISTICS (continued) 

Hum voltage 

Grid No.l resistor Rgl = 0.5 MS2 

Cathode resistor by-passed 

Leakage current between 
cathode and heater 

Voltage between cathode 
and heater Vkf = 120 V 

Insulation resistance  between 
two electrodes 

Voltage between electrodes ` 300. V 

CAPACITANCES 

Grid No.l to grid No.3, grid No.2, 
cathode heater and screen 

Anode to grid No.3, grid No.2, 
cathode heater and screen 

Anode to grid No.l 

Grid No.l to heater 

Cathode to heater 

I II III 

Vgl

I~ 

R 

max .0.25 

max. 15 

min. 50 

max. 20 

min. 10 

mV~; 

µA 

h1S2 

SHOCK AND VIBRATION RESISTANCE 

I II 

Cgl/g3g2kfs 10 9.2 - 10.8 pF 

Ca
/g3g2kfs 

6.8 6.3 - 7.3 pF 

Cagl 
max.0.15 pF 

Cglf max.0.25 pF 

C~ 7.0 pF 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7254 
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LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Anode voltage Va 200 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 200 V 

Cathode resistor Rk 130 S2 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Negative grid No.3 voltage 

Grid No.2 voltage 

Grid No.2 dissipation 

Grid No.l voltage 

Cathode current 

Voltage between cathode and heater 

Bulb temperaturi~ 

Grid No.l resisinr (automatic bias) 

Vao max. 600 V 

Va max . 300 V 

Wa max. 8 W 

-Vg3 max. 100 V 

Vg2o max. 600 V 

Vg2 max. 300 V 

Wg2 max. 2.6 W 

-Vgl max. 100 V 

I k max. 50 mA 

Vkp max. 120 V 

tbulb max. 225 ° C 

Rgl max. 1 M52 

Heater voltage: The average heater voltage should be 6.3 V. 

Variations of the heater voltage exceeding the range of 6.0 V to 

6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 

account. 

7Z2 7677 
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OPERATING CHARACTERISTICS 

Output tube class A 

Anode voltage Va 200 250 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.2 voltage Vg2 200 250 V 

Grid No.2 resistor Rg2 1 kSt 

Cathode resistor Rk 130 270 S2 

Anode current Ia 30 24 mA 

Grid No.2 current Ig2 4.1 3.3 mA 

Mutual conductance S 9 - mA/V 

Internal resistance R i 52 - kSt 

Load resistance RaN 7 10 kSZ 

Output power Wo 2.7 2.8 W 

Total distortion dtot 10 10 °/-o

Output tube class AB (two tubes) 

Anode voltage Va 200 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 200 V 

Cathode resistor R k 130 S2 

Load resistance Raa ~ 9 kS2 

Input voltage Vi 0 0.31 5.2 VRMS 

Anode current Ia 2x20.6 - 2x24.6 mA 

Grid No.2 current Ig2 .2x2..8 - 2x4.9 mA 

Output power Wo 0 0.05 5.7 W 

Total distortion dtot - - 3 .0 ~o 

7Z2 7255 
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OPERATING CHARACTERISTICS (continued) 

Output tube class AB (two tubes) 

Anode voltage Va 250 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 250 V 

Cathode resistor R k 150 S2 

Load resistance RaaN 9 kSl 

Input voltage Vi 0 0.32 7.8 VRMS 

Anode current Ia 2x23.5 - 2x29.5 mA 

Grid No.2 current Ig2 2x3.2 - 2x6.6 mA 

Output power Wo 0 0.05 9 W 

Total distortion dtot - 4.5 

7Z2 7256 
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S.D. TUBE 

Special quality output pentode designed for use in telephone equipment. 

QUICK REFERENCE DATA 

Life test 

Base 

Heating 

Heater voltage 

Heater current 

Anode current 

Output power 

10 000 hours 

Noval. Gold plated pins 

Indirect 
a.c. or d.c. 
Series or parallel supply 

Vf 6.3 V 

If 375 mA 

Ia 20 mA 

Wo I W 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

7Z2 7257 
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CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

375 355- 395 

V 

mA 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 210 V 

Cathode resistor Rk 120 S2 

Anode current Ia 20 17- 23 min.13.5 mA 

Grid No.2 current Ig2 5.3 4.1- 6.5 min. 3.1 mA 

Mutual conductance S 11 9.5-12.5 min. 7.8 mA/V 

Internal resistance Ri 0.3 min. 0.2 MS2 

Amplification factor 
grid No.2 to grid No.l µg2g1 

36 

Equivalent noise 
resistance R eq 1.2 kSl 

Negative grid current -Igl max. 0.5 max. 1.0 µA 

Hum voltage Vgl max. 0.2 mVgMS 

Grid resistor Rgl = 0.5 MS2 

Heater centre earthed 

Cathode resistor bypassed 

Leakage current between 
max. 24 µA cathode and heater Ikf 

Voltage between cathode and 
heater Vkf = 120 V 

7Z2 7258 
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E81L 

CAPACITANCES 

Anode to grid No.3, grid No.2 
I II 

cathode heater and screen Ca/g3g2kfs 

Grid No.l to grid No.3, grid No.2 

cathode heater and screen Cgl/g3g2kfs 

Grid No.l to grid No.3, grid No.2 

cathode heater and screen 
Cgl/g3g2kfsMeasured with cathode current 

Ik = 25 mA 

Anode to grid No.l 
Cagl 

Grid No.l to heater Cglf 

Cathode to heater C~ 

SHOCK AND VIBRATION RESISTANCE 

6.5 

11.2 

14.3 

4.2 

5.9 - 7. 1 

10.4 - 12 

max. 0.02 

max. 0.2 

pr- 

pF 

pF 

pF 

pF 

pF 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating +condi-

tions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10.000 hours . 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 210 V 

Cathode resistor R k 120 S? 

7Z2 7259 
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E81L 

LIMITING VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max . 210 V 

Anode dissipation Wa max. 4.5 W 

Grid No.2 voltage Vg2o 
max. 550 V 

Vg2 max. 210 V 

Grid No.2 dissipation Wg2 max. 1.2 W 

Cathode current I k max. 30 mA 

Grid No.l resistor: 

automatic bias Rgl max. 0.5 MS2 

fixed bias Rgl max. 0.25 MS2 

Voltage between cathode and heater Vkf max. 120 V 

Bulb temperature [bulb max. 170 °C 

Heater voltage: The average heater voltage should be 6.3 V. Variations of the 
heater voltage exceeding the range of 6.0 V to 6.6 V will shorten 

the tube life. The tolerance of heater current (column II) should 

be taken into account. 

OPERATING CHARACTERISTICS 

Output tube. Class A 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 210 V 

Cathode resistor Rk 120 S2 

Load resistance Rati 15 kS2 

Anode current Ia 20 mA 

Grid No.2 current Ig2 5.3 mA 

Output power Wo 1 W 

Total distortion dtot 5

7Z2 7260 
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OPERATING CHARACTERISTICS (continued) 

Amplifier 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 210 V 

Cathode resistor R k 180 S? 

Load resistance Ra 
ti 20 kS2 

Anode current Ia 15 mA 

Grid No.2 current Ig2 4 mA 

Voltage gain Vo/Vi 5.15 N 

7Z2 7261 
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E82CC 

S.O. TUBE 

Special quality double triode designed for use as amplifier oscillator, multivi 
brator and blocking oscillator. 

QUICK REFERENCE DATA 

Life 

Low interface resistance 

Mechanical quality 

Base 

Heating 

10000 hours 

Shock and vibration resistant 

Noval 

Indirect 
A.C. or D.C. ; Parallel supply 

Heater voltage Vf 6.3 or 12.6 V 

Heater current If 300 or 150 mA 

Anode current Ia 10.5 mA 

Mutual conductance S 2.2 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

7Z2 7262 
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E82CC 

CHARACTERISTICS (Both sections if applicable) 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage, .pin 9 and 4 + 5 Vf

Heater current If

Heater voltage, pin 4 and 5 Vf 

Heater current If 

6.3 

300 

12.6 

150 

285- 315 

V 

mA 

V 

mA 

Anode voltage Va 250 V 

Cathode resistor Rk 800 S2 

Anode current Ia 10.5 8.7-12.3 min. 7.0 mA 

Difference in anode current 
of both systems Ia -Ia' max. 1.6 mA 

Mutual conductance S 2.2 1.8- 2.6 min. 1.5 mA/V 

Amplification factor µ 17.0 15.7-18.3 

Internal resistance Ri 7.7 kSZ 

Cut-off voltage 

Grid voltage -Vg 22 V 
Anode current Ia 10 µA 

Grid voltage -V max. 30 V 
Anode current Ia 20 µA 

Grid voltage -Vg min. 18 V 
Anode current Ia 5 µA 

Negative grid current -Ig max. 0.5 max.1.0 uA 

Anode voltage Va 100 V 

Grid voltage Vg 0 V 

Anode current Ia 11.8 mA 

Mutual conductance S 3.1 mA/V 

Amplification factor µ 19.5 

Internal resistance R; 6.25 kSt 

7Z2 7263 
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E82CC 

CHARACTERISTICS (continued) 

Leakage current between 
I II 

cathode and heater I~ max. 6.5 u~ 

Insulation resistance: 

Between grid and other 
electrodes R ins min . 500 MS? 

Voltage between electrodes = 100 V 

Between anode and other 
electrodes R ins min. 500 MS2 

Voltage between electrodes = 300 V 

Vibrational noise output (20 to 5000 Hz) Vo max. 100 mVRMS 

Anode voltage Va = 250 V 

Grid voltage —Vg = 8.5 V 

Anode resistor Ra = 2 kS2 

Vibration frequency = 40 Hz 

Acceleration = 10 g 

Units in parallel 

CAPACITANCES 

Anode to cathode and heater Ca/~ 0.5 0.3 - 0.7 pF 

Ca'/k'f 0.4 0.2 - 0.6 pF 

Grid to cathode and heater Cg/~ 1.6 1.25 - 1.95 pF 

Anode to grid Cag 1.5 1.2- 1.8 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied 
tube. These conditions are not intended to 

Shock 

The tube is subjected 5 times in each of 
supplied by an NRL shock machine with 

Vibration 

to assess the mechanical quality of the 
be used as normal operating conditions. 

4 positions to an acceleration of 500 g 
the hammer lifted over an angle of 300. 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 7Z2 7264 
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E82CC 

LIFE 

Production samples are tested to be within the end of Life values (column III) 
during 10000 hours. 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao - max. 600 V 

Va max. 330_ V 

Anode dissipation Wa max. 3 W 

Grid voltage -Vg max. 55 V 

+Vg max. 0 V 

Grid current Ig max. 5 mA 

Grid resistor: fixed bias Rg max. 0, 5 MS2 

automatic bias Rg max. 1.0 MS2 

Cathode current Ik max. 22 mA 

Voltage between cathode and heater V~ .max. 100 V 

Bulb temperature ~ tbu~ max. 165 °C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account . 

7Z2 7265 
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E83CC 

S.D. TUBE 

Special quality double triode designed for use as A.F. amplifier, phase inverter 
and amplifier in measuring equipment. 

QUICH REFERENCE DATA 

Life test 

Low interface resistance 

Low microphony level 

Mechanical quality 

Base 

Heating 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Amplification factor 

10 000 hour s 

Shock and vibration resistant 

Noval 

Indirect 
A.C. or D.C.; parallel supply 

Vf 6.3 V or 12.6 V 

If 300 mA or 150 mA 

Ia 1.25 mA 

S 1.6 mA/V 

100 

DIMENSIONS AND CONNECTIONS 

Base; Noval 

~zsxso 

Dimensions in mm 

7Z2 6121 
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E83CC 

CHARACTERISTICS (Both systems if applicable) 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage pin 9 and 4+ 5 V f

Heater current If

Heater voltage pin 4 and 5 Vf 

Heater current If

6.3 

300 

12.6 

150 

285 - 315 

V 

mA 

V 

mA 

Anode voltage Va 250 V 

Cathode resistor R k L.6 kSl 

Anode current Ia 1.25 1.1 - 1.4 min. 0.8 mA 

Mutual conductance S 1.6 1.3 - 1.95 min. 1.05 mA/V 

Amplification factor µ 100 

Internal resistance Ri 62.5 kSl 

Negative grid current -Ig max. 0.2 max. 0.5 µA 

Cut-off voltage -Vg max. 4 V 

Anode current Ia = 20 µA 

Anode voltage Va 100 V 

Anode current Ia 0.5 mA 

Cathode resistor R k 2 kSt 

Mutual conductance S 1.25 mA/V 

Amplification factor µ 100 

Internal resistance Ri 80 kS2 

Leakage current between 
max. 5 µA cat~iode and heater Ikf

Voltage between cathode 
and heater Vkf = 100 V 

7Z2 7266 
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E83CC 

CHARACTERISTICS (continued) 

Insulation resistance: 

Between grid and other electrodes 

Voltage between electrodes = 100 V 

Between anode and other electrodes 

Voltage between electrodes = 300 V 

I II 

R ins 

Rins 

max. 300 

max. 300 

MS2 

MS2 

Vibrational noise output (20 to 5000 Hz) V 

Anode supply voltage Vba =-250 V 

Anode resistor Ra = 5 kS2 

Grid voltage —Vg = 2 V 

Vibration frequency = 25 Hz 

Acceleration = 2.5 g 

Units in parallel 

CAPACITANCES 

Grid to cathode and heater Cg/kf 

Anode to cathode and heater Ca/~ 

Ca'/l~f 

Anode to grid Cag

Grid to heater Cgf 

Anode to anode other system Caa' 

Grid to grid other system Cgs 

Anode to grid other system Cad 

Cga~ 

0 

1.6 

0.46 

0.34 

1.7 

max. 10 mVRMg 

max. 0.15 

max. 0.6 

max. 10 

max . 60 

max . 60 

LIMITING VALiJES (Absolute max. rating system) (Each unit) 

Anode voltage Vao max. 600 

Va max. 330 

Anode dissipation Wa max. 1.2 

Grid voltage —Vg max. 55 

+Vg max. 0.5 

Cathode current Ik max. 9 
7Z2 7267 

pF 

pF 

pF 

pF 

pF 
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mpF 
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W 

V 

V 

mA 
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LIMITING VALUES (continued) 

Grid resistor: fixed bias Rg max. 1.2 MSl 

automatic bias Rg max. 2.2 MSt 

grid current bias Rg max. 25 MS2 

  Voltage between cathode and heater Vkf max. 200 V 

  Resistance in cathode heater circuit 
in case of phase inverter circuit Rkf max. 135 kSt 

Bulb temperature tbulb max. 170 °C 

Microphony: 
Input voltage required for 50 mW output Vi min. 0.5 mV 

Heater voltage: The average heater voltage should be 6.3 V 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of the heater current (column II) should be taken 

into account. 

OPERATING CHARACTERISTICS 

A.F. amplifier - circuit fig.l 

Anode supply voltage 

Anode resistor 

Cathode resistor 

Grid resistor next stage 

Anode current 

Output voltage 
(Grid current = 0.3 µA) 

Voltage gain 

Total distortion 

Vba 200 250 300 350 400 V 

Ra 47 47 47 47 47 kSl 

Rk 1500 1200 1000 820 680 Sl 

Rg ~ 150 150 150 150 150 kSt 

Ia 0.86 1.18 1.55 1.98 2.45 mA 

Vo 18 23 26 33 37 VR~ 

Vo/Vi 34.0 37.5 40.0 42.5 44.0 

dtot 8.5 7.0 5.0 4.4 3.6 

7Z2 7268 
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E83CC 

OPERATING CHARACTERISTICS (continued) 

A.F. amplifier - circuit fig.l (continued) 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor R a 100 100 100 100 100 M2 

Cathode resistor R k 1800 1500 1200 1000 820 Sl 

Grid resistor next stage Rg ~ 330 330 330 330 330 kSt 

Anode current Ia 0.65 0.86 1.11 1.40 1.72 mA 

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

Voltage gain Vo/Vi 50 54.5 57.0 61.0 63.0 

Total distortion dtot 4.8 3.9 3.7 2.2 1.7 ~o 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 kSl 

Cathode resistor R k 3300 2700 2200 1500 1200 S2 

Grid resistor next stage Rg+ 680 680 680 680 680 kS2 

Anode current Ia 0.36 0.48 0.63 0.85 1.02 mA 

Output voltage Vo 24 28 36 37 38 VR ~ 
(Grid current = 0.3 µA) 

Voltage gain Vo/Vi 56 66.5 72.0 75.5 76.5 

Total distortion dtot 4.6 3.4 2.6 1.6 1.1 

A.F. amplifier - circuit fig.2. 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor R a 47 47 47 47 47 kS2 

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

Anode current Ia 1.02 1.45 2.02 2.50 3.10 mA 

Output voltage Vo 18 23 26 33 37 Vg~ 

Voltage gain Vo/Vi 37 39 41 44 45 

Total distortion dtot 5.6 4.2 2.9 2.7 2.5 °~o 

7Z2 7269 
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OPERATING CHARACTERISTICS (continued) 

A.F. amplifier - circuit fig.2. (continued) 

Anode supply voltage Vba 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 ld2 

Anode current Ia 0.70 1.00 1.29 1.62 1.95 mA 

Output voltage Vo 20 26 30 36 38 VRMS 

Voltage gain Vo/Vi 50 51 54 56 58 

Total distortion dtot 3.9 2.6 2.0 1.8 1.6 

Anode voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 kSt 

Grid resistor next stage Rg., 680 680 680 680 680 kS2 

Anode current Ia 0.39 0.56 0.75 0.88 1.09 mA 

Output voltage Vo 24 28 36 37 38 V 

Voltage gain Vo/Vi 58 62 66 67 68 

Total distortion dirt 4.6 2.7 2.2 1.7 1.4 

A.F. amplifier -circuit fig.3. 

Anode supply voltage Vba 100 150 200 250 300 350 400 V 

Anode resistor Ra 47 47 47 47 47 47 47 kSt 

Grid resistor next stage Rg~ 150 150 150 150 150 150 150 k12 

Anode current Ia 0.35 0.84 1.40 1.95 2.52 3.19 3.80 mA 

Voltage gain Vo/Vi 25 33 34 36 38 40 41 

Total distortion; 

atVo =2VR~ dtot 1.7 2.5 2.4 2.3 2.2 2.2 2.1 

atVo =4VR~ dtot 2.1 4.6 4.7 4.6 4.5 4.2 4.2 

atVo =6VR~ dtot 6.0 5.2 5.6 5.6 5.5 5.5 5.4 

7Z2 6126 
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OPERATING CHARACTERISTICS (continued) 

A.F. amplifier - circuit fig.3. (continued) 

Anode supply voltage Vba 

Anode resistor Ra

Grid resistor next stage Rg ~ 

Anode current Ia

Voltage gain Vo/Vi

Total distortion: 

at V o = 2 V R MS dtot 

at Vo = 4 VR~ dtot 

atVo =6VR~ dtot 

Anode supply voltage Vba

Anode resistor Ra

Grid resistor next stage Rg~ 

Anode current Ia

Voltage gain Vo/Vi

Total distortion: 

atVo =2VR~ 

atVo =4VR~ 

atVo=6VRMS 

dtot 

dtot 

dtot 

Phase inverter - circuitfig.4 

Supply voltage 

Anode voltage 

Anode resistor 

Cathode resistor 

Anode current 

Voltage gain 

Output voltage 
(Grid current = 0.3 µA) 

Total distortion 

100 150 200 250 300 350 400 V 

100 100 100 100 100 100 100 kS2 

330 330 330 330 330 330 330 kS2 

0.24 0.56 0.88 1.23 1.58 1 .92 2.29 mA 

34 43 46 48 50 51 52 

1.6 1.9 1.9 1.8 1.8 1.8 1 .7 

2.3 3.0 3.8 3.8 3.6 3.6 3.5 

2.6 4.7 5.1 5.1 5.0 4.9 4.8 

100 150 200 250 300 350 400 V 

220 220 220 220 220 220 220 kS? 

680 680 680 680 680 680 680 kS2 

0.14 0.32 0.49 0.67 0.85 1.05 1.23 mA 

42 51 54 57 58 59 60 

1.6 1.7 1.7 1..6 1.6 1.6 1.6 

2.5 3.0 3.0 2.9 2.9 2.8 2.7 

3.2 4.4 4.4 4.4 4.4 4.3 4.2 

Vb 250 350 V 

Va 65 90 V 

Ra R ai 100 150 kS2 

Rk 68 82 kS2 

Ia+Ia ~ 1.0 1.2 mA 

Vo/Vi 25 
r-~ 

27 .-„~ 
Vo 7 20 10 35 VRMS 

dtot 0.6 1.8 0.5 1.8 °~~ 

Va should be adjusted to the specified value for Ia+Ia n 
7Z2 7270 
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OPERATING CHARACTERISTICS (continued) 

Phase inverter - circuitfig.5. 

Supply voltage Vb 

Cathode resistor Rk

Anode current Ia+Ia n 

Voltage gain Vo/Vi 

Output voltage 
(Grid current = 0.3 µA) 

Vo

Total distortion dt~ 

rao~, a.~n-rn aoi~F 

250 350 

1200 820 

1.08 1.7 

58 62 

7 35 9 45 

1.1 5.5 0.7 3.5 

nowt 

ao~~,F 

7204413 

Vo

Fig.l 

Fig.2 

Fig.3 
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t2 

mA 

VR ~ 
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E83F 

S.O. TUBE 

Special quality pentode designed for use in telephone equipment. 

QUICK REFERENCE DATA 

Life expectancy 10000 hours 

Low interface resistance 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C. 
Series or parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 0.3 A 

Anode current Ia 10 mA 

Mutual conductance S 9 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

7Z2 6036 

10.10.1966 1 



E83F 

CHARACTERISTICS 

Column I Nominal value or setting of the tube. 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If

6.3 

300 285 - 315 

V 

mA 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 120 V 

Cathode resistor R k 165 S2 

Anode current Ia 10 8.7 - 11 .3 7 mA 

Grid No.2 current Ig2 2.1 1 .7 - 2.5 1 .25 mA 

Mutual conductance S 9 7.8 - 10.2 6.4 rnA/V 

Internal resistance Ri 0.5 min. 0.3 MS2 

Amplification factor 
grid No.2 to grid No.l µg281 38 

Equivalent noise resistance 
(R . F .) R eq ;;%50 max.1000 S2 

Equivalent noise resistance 
(A . F .) R eq max . 36 kS2 

Negative grid No.l current -Igl max. 0.5 max.1.0 µA 

Hum voltage Vgl max. 0.5 mVRMS 

Grid resistor Rgl = 0.5 MS2 

Cathode resistor by passed 

Cut off voltage -Vgl 5 max.5.25 V 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 120 V 

Anode current Ia 0.5 mA 

7Z2 7271 
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E83f 

CHARACTERISTICS (continued) 

Leakage current between 
I II III 

max . l cathode and heater Ikf 

Voltage between heater 
and cathode Vkf = 100 V 

Insulation resistance between 
min. 100 two arbitrary electrodes R 

Voltage between electrodes V = 250 V 

CAPACITANCES 

µ:1 

~I~2 

Radiation capacitances measured to a surrounding cylinder, internal diameter 

52 mm, height 98 mm. 

I II 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen 

Cgl/g2g3kfs 8 8.i pF 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen C

gl/g2g3kfs
10.8 pF 

Cathode current = 1.2.1 mA 

Anode to grid No.2, grid No.3, 

cathode, heater and screen Ca/g2g3kfs 3.5 max. 4.1 pF 

Anode to grid No.l Cagl max . 15 mpF 

Grid No.l to heater 
Cglf 

max.0.15 pF 

Cathode to heater Ckf 4 pF 

Grid No.l radiation capacitance 
Crgl 

max. 25 mpF 

Anode radiation capacitance Cra max . 25 mpF 

LIFE EXPECTANCY 

When the tube is operated under the following conditions the range values of the 
characteristics in column III may be expected not to be exceeded during an oper-
ation period of 10000 hours. 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 .120 V 

Cathode resistor R k 165 S2 

7Z2 7272 
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E83F 

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Anode dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 

Grid No.l voltage 

Grid No.l voltage, peak 

Duty factor max. 0.1 

Pulse duration max. 200 µs 

Grid No.l dissipation 

Grid No.l resistor (automatic bias) 

Cathode current 

Cathode current peak value 

Duty factor max . 0.1 

Pulse duration max. 200 µs 

Voltage between heater and cathode 

Bulb temperature (absolute maximum) 

OPERATING CHARACTERISTICS 

Output tube. Class. A 

Anode voltage 

Grid No.3 voltage 

Grid No.2 supply voltage 

Grid No.2 resistor 

Cathode resistor 

Anode current 

Grid No.2 current 

Mutual conductance 

Internal resistance .

Load resistance 

Input voltage 

Gi►id No.l current 

Grid No. i resistor 

Total distortion 

Output power 

Vao max . 550 V 

Va max . 210 V 

Wa max. 2.1 W 

Vg2o 
max . 550 V 

Vg2 
max . 210 V 

Wg2 
max. 0.35 W 

-Vgl max . 100 V 

-Vglp max. 200 V 

Wgl max. 50 mN' 

Rgl max. 1 MS2 

Ik max. 16 mA 

Ikp max. 80 mA 

Vkf max . 100 V 

tbulb max . 170 °C 

Va 120 210 V 

Vg3 0 0 V 

Vbg2 120 120 V 

Rg2 5.6 5.6 kSt 

Rk 180 180 S2 

Ia 8.3 8.3 mA 

Ig2 1.7 1.7 mA 

S 8.2 8.2 mA/ V 

R i 0.42 0.44 MS2 

Rati 10 20 kS2 

Vi 0.35 1.1 - 0.25 1.1 - VRMS 

+Igl - - 0.3 - - 0.3 µA 

Rgl - - 0.33 - - 0.33 MS2 

dtot - 10 - - 10 - 

Wo 50 340 400 50 660 870 mW 
7Z2 7273 
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S.D. TUBE 

Special quality output pentode designed for use as wide band amplifier, series 
regulator tube and power output tube. 

QUICK REFERENCE DATA 

Life test 

Low interface resistance 

Mechanical quality 

Base 

Heating 

10 000 hours 

Shock and vibration resistant 

Noval 

Indirect 
A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 760 mA 

Anode current Ia 48 mA 

Mutual conductance S 11.3 mA/V 

Output power, one tube Wo 6 W 

llIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

max 22 

~ ~ 

~~ 
~~ 

O k F n 
E 

(~ ~ ~~  ~ ~ 
7204395 

722 7274 
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CHARACTERISTICS 

Column I Nominal values or setting of the tube 

II Range values for equipment design: Initial spread 

III Range values for equipment design: End of life 

I II III 

Heater voltage V f 

Heater current If 

6.3 

760 720 - 800 

V 

mA 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Cathode resistor Rk 135 S2 

Anode current Ia 48 42 - 54 min. 32 mA 

Grid No.2 current Ig2 5. 5 4 - 7 mA 

Mutual conductance S 11.3 9.2 - 13.4 min. 7.5 mA/V 

Amplification factor 
µg2g1 

19 

Internal resistance Ri 40 kS2 

Negative grid current -Igl max. 0. 5 max. 1.0 µA 

As triode 

Anode voltage Va 250 V 

Cathode resistor Rk 270 SZ 

Anode current Ia 34 mA 

Mutual conductance S 10.2 mA/V 

Amplification factor µ 18. 5 

Internal resistance Ri 1.8 kSt 

Leakage current between 
max. 12.5 µA cathode and heater I~ 

Voltage between cathode 
and heater V~ = 100 V 

Insulation resistance between 
min. 100 MS2 electrodes R 

Voltage between electrodes = 
300 V 

7Z2 7275 
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CAPACITANCES 

I II 

Anode to grid No . 2 , grid No . 3 
cathode and heater Ca/g2g3kf 

Grid No. l to grid No.2, grid No.3 
cathode and heater 

Cgl~g2g3~ 

Anode to grid No.l C
agl

Grid No. l to heater Cgl f 

SHOCK AND VIBRATION RESISTANCE 

6.0 

10 

5.2 - 6.8 

9 - 11 

max. 0.5 

max. 0.25 

pF 

pF 

pF 

pF 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating conditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 

during 10 000 hours 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao 
Va

Anode dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 

Continuously 

Peak value in case of exitation 
by speech and music 

Wa 

Vg2o 

Vg2 

max. 

max. 

max. 

max. 

max. 

600 V 

450 V 

13.5 W 

600 V 

450 V 

Wg2 max. 2.2 W 

Wg2p max. 4.4 W 

7Z2 7276 
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LIMITING VALUES (continued) 

Grid No. l dissipation Wgl max. 0.5 W 

Grid No.l voltage -Vgl max. 100 V 

Cathode current Ik max. 75 mA 

Grid resistor 

Fixed bias Rgl max. 0. 5 MSZ 

Automatic bias Rgl max. 1.0 MS2 

Voltage between cathode and heater V~ max. 100 V 

Bulb temperature tbulb max. 225 ° C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current (column In should be taken into 

account. 

OPERATING CHARACTERISTICS 

Output tube class A (one tube) 2)3) 

Anode voltage Va

Grid No.2 voltage Vg2

Cathode resistor Rk 

Load resistance Ra,., 

Input voltage V i 

Anode current Ia

Grid No.2 current Ig2

Output power Wo

Total distortion dtot 

Second harmonic d2 

Third harmonic d3 

250 V 

250 V 

135 S2 

4.5 kS2 

0 0.3 3.5 4.4 4.81) V RMS 

48 50.5 50.5 mA 

5.5 10.0 11.0 mA 

0 0.05 4.5 5.7 6.0 W 

7.5 10 

5.7 5.0 

4. 5 8.0 

7Z2 6206 
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OPERATING CHARACTERISTICS (continued) 

Output tube class A (one tube) 2)3) 

Anode voltage 

Grid No.2 voltage 

Cathode resistance 

Load resistance 

Va

Vg2

Rk 

Ra,,, 

250 

250 

135 

5.2 

V 

V 

S2 

k3Z 

Input voltage Vi 0 0.3 3.4 4.3 4.71)V~S 

Anode current Ia 48 49.5 49.2 mA 

Grid No.2 current Ig2 5.5 10.8 11.6 mA 

Output power Wo 0 0.05 4. 5 5.7 6.0 W 

Total distortion dtot 6. 8 10 

Second harmonic d2 3.0 2.0 

Third harmonic d3 5. 8 9. 5 °~o 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 250 V 

Cathode resistance Rk 210 S2 

Load resistance Ra,,, 7.0 kSl 

Input voltage Vi 0 0.3 3.5 5.51) VRMS 

Anode current Ia 36 36.8 36 mA 

Grid No.2 current Ig2 4. 1 8.5 14.6 mA 

Output power Wo 0 0.05 4.2 5.6 W 

Total distortion dtot 10 

Second harmonic d2 1.7 

Third harmonic d3 8.7 

7Z2 7277 
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OPERATING CHARACTERISTICS (continued) 

Output tube class A (one tube) 2) 

  Anode voltage Va 250 V 

  Grid No.2 voltage Vg2 210 V 

  Cathode resistor Rk 160 S2 

- - Load resistance Ra,,, 7.0 kSt 

Input voltage Vi 

Anode current Ia

Grid No.2 current Ig2

Output power Wo

Total distortion dtot 

Second harmonic d2 

Third harmonic d3

Output tube class AB (two tubes) 2) 

Anode voltage Va

Grid No.2 voltage Vg2

Cathode resistor Rk 

Load resistance Raa,~, 

Input voltage Vi

Anode current Ia

Grid No.2 current Ig2

Output power Wo

Total distortion dtot 

0 0.3 3.4 3. 81) VgMS 

36 36.6 36.5 mA 

3.9 7.3 8.0 mA 

0 0.05 4.3 4.7 W 

10 °~o

1.8 °~o 

9.3 

250 300 V 

250 300 V 

130 130 S2 

8 8 kS2 

0 8 0 103)V~S 

2x31 2x37.5 2x36 2x46 mA 

2x3.5 2x7.5 2x4 2x11 mA 

0 11 0 17 W 

3 4 

7Z2 7278 
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OPERATING CHARACTERISTICS (continued) 

Output tube class B (two tubes) 

Anode voltage Va 250 300 V 

Grid No.2 voltage Vg2 250 300 V 

11.6 14.7 V Grid No.l voltage —Vgl

Load resistance Raa,~ 8 8 kS2 

Input voltage Vi 0 8 0 103)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 

Total-distortion dtot 3 4 °~° 

As triode 

Output tube class A (one tube) 

Anode voltage Va 250 V 

Cathode resistor Rk 270 S2 

Load resistance Rati 3.5 kSl 

Input voltage Vi 0 1.0 6.7 VRMS 

Anode current Ia 34 36 mA 

Output power Wo 0 0.05 1.95 W 

Total distortion dtot 9.0 °J°

Output tube class AB (2 tubes) 

Anode voltage Va 250 300 V 

Cathode resistor. Rk 270 270 S2 

Load resistance Raa ti 10 10 kSl 

Input voltage Vi 0 0.95 8.3 0 0.9 10 VRMS 

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

Output power Wo 0 0.05 3.4 0 0.05 5.2 W 

Total distortion dtot 2. 5 2. 5 °J°

1) Grid No. 1 current I = 0.3µA 
2) Measured with fixe~~ias 3) With speech and music signal 

7Z2 7279 
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E86C 

S.Q. TUBE 

Special quality U.H.F. triode designed for use as oscillator, amplifier and self  
oscillating mixer (max. frequency 800 MHz). 

QUICK REFEREA'CE DATA 

Life 10000 hours 

Low ,interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins. 

Heating Indirect 

A.C. or D.C.; Parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 165 mA 

Anode current Ia 12 mA 

Mutual conductance S 14 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max 22 

N cp 
v~ 

E o E 

7l^4465 803150 

Dimensions in mm 

7Z2 7280 
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E86C 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 

III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current I f

6.3 

165 155 - 175 

V 

mA 

Anode supply voltage Vba 185 V 

Grid supply voltage +Vbg 8 V 

Cathode resistor R k 800 <2 

Anode current Ia 12 11 .2 - 12.8 min. 10.5 mA 

Mutual conductance S 14 11.5 - 17 min. 9.5 mA/V 

Amplification factor µ 68 

Negative grid current -Ig max. 0.5 max. 1.0 µA 

Cut-off voltage -Vg max. 5 V 

Anode current Ia = 0.1 mA 

Equivalent noise resistance R ed 2~0 S2 

Input resistance r~ 2 kS2 

Frequency = 100 MHz 

Phase angle of slope GPs -7 ° 

Frequency = 100 MHz 

Leakage current between 
max. 10 µA cathode and heater Ikf 

Voltage between cathode 
and heater Vkf.= 100 V 

Insulation resistance between 
min. 100 MS? anode and other electrodes Rins 

Voltage between anode and 
other electrode = 300 V 

Insulation resistance between 
min. 100 MS2 grid and other electrode Rins 

Voltage between grid and 
other electrode = 100 V 

7Z2 7281 
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E86C 

CAPACITANCE'S I II 

Anode to g_ ~ ' Cag 2 1.7 - 2.3 pF 

Anode to cathode. Cak 0.2 0.16 -0.24 pF 

Grid to cathode Cgk 3.6 3.0 - 4.2 pF  

Grid to heater Cgf max. 0.3 pF  

Cathode to grid and heater Ck/gf 6.6 5.5 - 7.7 pF 

Anode to grid and heater Ca/gf 2.1 1.75-2.45 pF 

Grid to cathode and heater Cg/kf 3.9 3.3 - 4.5 pF 

Anode to cathode and heater Ca/kf 0.3 0.25 -0.35 pF 

Grid to cathode Cgk 5.6 pF 

Anode current Ia = 12 mA 

With external shield 

Anode to grid and shield Ca/gs 3.1 2.8 - 3.4 pF _ 

Grid and shield to cathode and heater Cgs/kf 4.2 3.6 - 4.8 pF 

Anode to cathode and heater Ca/~ 0.25 0.2 - 0.3 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be usedas normal operating conditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10 000 hours . 

Heater voltage: The average heater voltage should be 6.3 V. Variations of the 
heater voltage exceeding the range of 6.0 V to 6.6 V will shorten 
the tube life. Tl~e tolerance of heater current (column II) should 
be taken into account. 

7Z2 7282 
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E86C 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Grid voltage 

Grid dissipation 

Grid resistor 

Cathode current 

Voltage between cathode and heater 

Bulb temperature 

Frequency (as amplifier) 

OPERATING CHARACTERISTICS 

As R . F . amplifier, grounded grid 

Anode supply voltage 

Grid supply voltage 

Cathode resistor 

Anode current 

Mutual conductance 

As mixer 

Anode supply voltage 

Anode resistor 

Grid resistor 

Anode current 

Grid current 

Vao

Va

Wa

max. 440 

max. 250 

max. - 2.4 

V 

V 

W 

—Vg max. SO V 

Wg max. 20 mW 

Rg max. 1.2 MS2 

Ik max. 20 mA 

V~ max. 100 V 

tbulb max. 165 °C 

f up to 800 MHz 

Vba 185 175 V 

Vbg 8 0 V 

Rk 800 125 S2 

Ia 12 12 mA 

S 14 14 mA/V 

Vba 220 V 

Ra 5.6 kS2 

Rg 47 kSt 

Ia 12 mA 

Ig 50 µA 

7Z2 7283 
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E88C 

S.Q. TUBE 

Special quality triode. Designed for use as grounded grid aerial amplifier for 
band IV and V. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C.; parallel suppl}~ 

Heater voltage Vf 6.3 V 

Heater current If 155 mA 

Anode current Ia 12.5 mA 

Mutual conductance S 13.5 mA/ V 

Noise figure at 850 MHz F 9.6 dB 

Equivalent noise resistance Req 240 S2 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max 22 

N 
~o 

v~ 

F o E 

~zoxso 

Dimensions in mm 

7Z2 7284 
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E88C 

CHARACTERISTICS 

Column I Nominal value 
II ,Range values for equipment design: Initial spread 

I II 

Heater voltage Vg 

Heater current If 

6.3 

155 147- 163 

V 

mA 

Anode voltage Va 160 V 

Grid voltage -Vg 1.25 V 

Anode current Ia 12.5 mA 

Mutual conductance S 13.5 mA/V 

Amplification factor µ 70 

Internal resistance Ri 5.2 kS2 

Equivalent noise resistance Req 240 S2 

Noise figure F 9.6 dB 

Frequency 850 MHz 

Bandwidth 15 MHz 

Anode supply voltage Vba 170 V 

Cathode resistor Rk 820 ~? 

Grid supply voltage +Vbg 9 V 

Anode current Ia 12.5 mA 

Mutual conductance S 13.5 10.5-16.5 mA/V 

Anode supply voltage Vba 161 V 

Cathode resistor Rk 100 S? 

Grid supply voltage Vbg. 0 V 

Anode current Ia 12.5 9. 5-16.1 mA 

Mutual conductance S 13.5 mA/V 

Grid current, negative -Ig max. 0.1 µA 

Leakage current between 

cathode and heater 

Voltage between cathode 
and heater Vkf = 125 V 

µ 

7Z 2 7285 
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E88C 

CHARACTERISTICS (continued) 

Input series resonance frequency 1) 

Output series resonance frequency 1) 

CAPACITANCES 

Anode to cathode and heater 

Grid to cathode and heater 

Anode to grid 

I 

finp 

foutp 

1700 

1000 

MHz 

MHz 

With screen Without screen 

I II I II 

Ca~~ 50 35- 65 mpF 

Cg~kf 3.8 3.2-4.4 pF 

Cag 1.7 1.4-2.0 1.1 0.9 - 1.3 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 
conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2. 5 g. 

LIFE 

Produ::tion samples are tested during 10000 hours under the following condi-
tions: 

Anode supply voltage Vba 170 V 

Grid supply voltage +Vbg 9 V 

Cathode resistor Rk 820 S2 

1) Measured between the tube pin connected to the relevant electrode and a 

metal reference plane placed against the tube bottom. The relevant pin and 
the reference plane are connected to the measuring device so that the mini-

mum distance is obtained between these two connecting points. The remain-
ing tube pins are connected to the reference plane with a negligible impe-
dance. The tube. is screened by a cylinder with an internal diameter of 
23 mm placed on the reference plane. 7'1.2 7286 
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LIMI'T'ING VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Cathode current 

Grid voltage 

Grid disspation 

Grid resistor 

Cathode resistor Rk = 100 St 

Voltage between cathode and heater 

Cathode positive 

Cathode negative 

Bulb temperature 

Vao max. 400 V 

Va max. 200 V 

Wa max. 2.6 W 

Ik max. 16.5 mA 

-Vg max. 50 V 

Wg max. 50 mW 

Rg max. 1 MS2 

V~(k+) max. 125 V 

V~(k_) max. 60 V 

tbulb max. 170 °C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variation of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 

OPERATING CHARACTERISTICS 

Driver or output tube (circuit fig. l) 

Frequency 

Bandwidth 

Anode supply voltage 

Anode resistor 

Cathode resistor 

Input voltage 

Anode current 

Output voltage 

Inter modulation ratio 

Sync. impuls compression 

f 800 MHz 

8 MHz 

Vba 200 V 

Ra 1.5 kSt 

Rk 150 S2 

Vi 
,~.—^ 
0 0.5 1..65 VRMS 

Ia 11.4 12.8 mA 

Vo 0 2.0 6.0 VAS 1) 

min. 26 dB 

max.30 

1) Value of the sync. level with video modulation according to CCIR and with 
Z = 60 S2. 7Z2 7287 

i 



E88C 

~-
Input 

L~ 

1 

resection 

'~ T p 

100~F ~l— ~ 

0 0 
Vf= 6.3 V 

Fig.l 

output 
za-son, 

i 

O VbC
200V 

Halfwave 
resonantline 

1.5 k!1 

I 

7ZO14S9 

7Z2 6454 

10.10.1966 5 



E88C 

:::_ 
,Z~~ 

Lin.*~~"~ 

■~~~nn 16=160V 

■  ~/~ 
~~ ,~ 
~   I■ 
■ ~---------------- u. 

 s=. =m ~riii 
r,u~ ~a~o 

 ~~~~~ ,,.... 

z 
m 

r 

~' 
=~~~n~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~~~~~~~~~~ 

r,~ 

... 

..~ 

►. 
., 

Vg (V)-4 —3 —2 —1 

35 

O 

(fTLa 

30 

a5 

ao 

l5 

10 

5 

0 

A i 



E88C 

40 
Ia

(mA) 

30 

ao 

10 

~ ~ , ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■►.■■■■■■r.■■■■■■■►.■■■■■■ 
■■■■■11■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~■■■■ R/■■■ ■R~■■■■■■I,

■■■■■■■■■■■■'■■■■■■■■■■■■■■■■■■■■ ~ iiii■ h, ii~ aiii■iiai ■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■a■■■■■■■■ ,~ ~■■■ 0'.■■■■ ~■■ ~■■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ yq ~■■■■ ■■■■■■r%■■ %■■■ 
■■■■■■■■■■■■u■■■■■■■■■■■■■■■■■ %■■■■■■ti■■■■■■r~■■■ ■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■J■■■■■■/.~■■■■■■V■■■■ J■■■ ■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■'SI■■■■■■I.■■■■■■■I■■■■■■•J■■ ■
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■V■■■■\■R/■■■■■■71■■■■■■ti■■■ •i 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■G■■■■■■~/■■■■■■G■■■■■■•.■■/ ■ 

iiiii■iii■iii —2~b✓iiiii'iiiiiii~iiiiii~iiiiiii~isiiiiiiiii 
■■■■■■■■■■■■■■■■■■■■a■■w%■■~■■~~■■■■■■r.■■■■■■r%■■■■■r%■■ ~ 
■■■■■■■■■■■■■■■■■■■■■~~~■■■■■■~■■■■■■~/■■■■■~~■■■■■r~■■ h ■ 

■■■■■■■■■■■■■■■■■■■■■•ien■■■■~■■■■■■r~■■■■■■~■■■■■~%■■■ ~■■ 
■■■■■■■■■■■■■■■■■■■■•i■■■a\■ti■■■■■■r■■■■■■■G■■■■■/y■■■■■~~■■■
■■■■■■■■■■■■■■■\■■■•i■■■■■N'4■■■■■■wr■■■■■■•i■■■■■■I■■■■■G■■■■■

■■■■■■■■■■■■■■■■■•i■■■■■■i■■■lid■/%■■■~■■7 ■■■■■■41■■■■■S■■ 
■■■■■■■■■■■■■■■■•i■■■■■■~~■■■■■IiY\■■■■■•i■■■■■■I■■■■■G■■■ J■ 

■■■■■■■ri■■■■r~■■■■■■r~■■■■■r.■■■■■.~■■■■~~■■■■r.■■■■■~%i ■■ 
■■■■■■►%■■■■~/■■■■■■~~■■■■■~/■■■■rs■■■■/i■■■■■~/■■■■~i■ ~ 
■■■■■►,/■■■~i■■■■■■r~■■■■■►i■■■■■~/■■■■~/■■■■ice■■■■■~Ii  i~ 
■■■■~i■■■/i~■■■■■Ii/■■■■■i/■■■■~~■■■■/~■■■■~~■■■■~!~■■■■ ~~■■ 
■■■'I■■~i/■■■■■~i/■■■■w~/■■■■~~■■■■~~~■■■/%■■■■~~ /■■■■ ~~ /■■■■
■~%■■~/■■■■■ri/■■■■/i/■■■■~~■■■■~~/■ ~~~■■■■Ii/■■■~i~■■■■■■■ 

A./■■~.~/■■~ A■■~_a■~_../ __ ~/■I ~■ r/■■■■■■■■■■■■ 
00

50 100 150 200 250 Va (V) 300 

10.10.1966 B 





E88CC 

S.Q. TUBE 

Special quality double triode designed for 
Cascode circuits 
H.F. or I.F. amplifiers 
Mixer or phase inverter stages 
Multivibrator and cathode follower in computers 

QUICK REFERENCE DATA 

Life 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Equivalent noise resistance 

Noise factor (f = 200 MHz) 

A.C. or D.C. ; parallel supply 

Vf 6.3 V 

If 300 mA 

Ia 15 mA 

S 12.5 mA/V 

Req 300 S2 

F 4.6 dB 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

noises 

Dimensions in mm 

7Z2 7288 
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E88CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design Initial spread 
III Range values for equipment design. End of life 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

300 285 - 315 

V 

mA 

Anode supply voltage Vba 100 V 

Grid supply voltage +Vbg 9 V 

Cathode resistor Rk 680 S2 

Anode current Ia 15 14.2 - 15.8 min. 13.5 mA 

Mutual conductance S 12.5 10.5 - 15 min. 9 mA/V 

Amplification factor µ 33 

Equivalent noise resistance Req 300 S2 

Frequency = 45 MHz 

Noise figure F 4.6 dB 

Frequency = 200 MHz 

In cascode circuit adapted 
to minimum noise 

Input resistance rg 3 kSt 

Frequency = 100 MHz 

Start of grid current Vg 0.75 VRMS 

Negative grid current —Ig max. 0. 1 max. 1 µA 

Anode voltage Va 90 V 

Anode current Ia 15 mA 

Anode supply voltage Vba 90 V 

Cathode resistor Rk 120 S2 

Anode current Ia 12 mA 

Mutual conductance S 11.5 mA/V 

7Z2 7289 
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E88CC 

CHARACTERISTICS (continued) 

Cut-off voltage 

I II III 

-Vg

Va

Ia

6.5 

150 

0.1 

5 - 8.5 V 

V 

mA 

Anode voltage 

Anode current 

Difference in grid voltage 
I Vg-Vg ' I max. 2 max. 2 V of two sections 

Anode voltage Va = Va' 150 V 

Anode current Ia = Ia ' 0.1 mA 

Anode supply voltage Vba 150 V 

Negative grid voltage -Vg 15 ~ V 

Anode current Ia max. 5 µA 

In circuit fig. l "pag.7" 

Anode supply voltage Vba 150 V 

Anode current (not permitted 
continuously) Ia 33 28 - 38 mA 

Anode supply voltage Vba 60 V 

Anode current Ia max. 9 mA 

Leakage current between 
I~ max. 6 max. 12 µA cathode and heater 

Voltage between cathode and 
heater = 90 V, cath.neg. 
Voltage between cathode and 
heater = 120 V, cath.pos. 

Insulation resistance between 

Rins min.100 min. 20 MS2 two electrodes 

Voltage between electrodes 
= 200 V 

Hum voltage Vg max. 50 µV g 

Centre heater transformer 
earthed 

Grid resistor Rg = 0.5 MS2 
7Z2 7290 
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E88CC 

CAPACITANCES Both sections if applicable 
I II 

  Anode to cathode, heater and screen Ca/kfs 

Ca'/k'fs 

  Anode to cathode and heater Ca/~ 

Ca'/ k' f 

Grid to cathode, heater and screen Cg/kfs 

Grid to cathode and heater Cg/~ 

Anode to grid Cag

Anode to cathode Cak 

Cathode to heater C~ 

Ck'f 

Anode to screen Cas 

Anode to grid, heater and screen Ca/gfs 

Ca'/g'fs 

Cathode to grid, heater and screen Ck/gfs 

Anode to anode other section ~~aa' 

Grid to grid other section Cgg + 

Anode to grid other section Cag', Ca +g

Grid to cathode other section Cgk +, Cg+k 

SHOCK AND VIBRATION RESISTANCE 

1.75 

1.65 

0.5 

0.4 

3.3 

3.3 

1.4 

0.18 

2.6 

2.7 

1.3 

3.0 

l . 9 

6.0 

1.55 - 1.95 

1.45 - 1.85 

0.4 - 0.6 

0.3 - 0.5 

2.7 - 3.9 

2.7 - 3.9 

1.2 - 1.6 

0.14 - 0.22 

1.1 - 1.5 

2.7 - 3.3 

2.6 - 3.2 

5.1 - 6.9 

max. 0.045 

max. 0.005 

max. 0.005 

max. 0.005 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

pF 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 
conditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7291 
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E88CC 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10000 hours under the following conditions: 

Anode supply voltage Vba 100 V 

Grid supply voltage +Vbg 9 V 

Cathode resistor Rk 680 S2 

Grid resistor 47 kS2 

Voltage between cathode and heater (cath.neg.) V~ 60 V 

Anode current I a 15 mA 

LIMITING VALUES Design centre rating system 

Anode voltage Va max. 550 V 
0 

Anode voltage Va max. 400 V 
(Zero cathode current) 

Anode voltage Va max. 220 V 

Anode voltage Va max. 250 V 
(Max. anode dissipation 0.8 W) 

Anode dissipation Wa max. 1. 5 W 

Anode dissipation Wa max. 1. 8 W 
(Max. anode dissipation 
of section 1 plus section 2 = 2 W) 

Grid dissipation Wg max. 30 mW 

Grid voltage -Vg max. 100 V 

Grid peak voltage -Vg max. 200 V 
Max. pulse duration 200 µsec p 

Max. duty factor 0.1 

Cathode current Ik max. 20 inA 

Cathode peak current Ikp max. 100 mA 
Max. pulse duration 200 µsec 
Max. duty factor 0.1 

7Z2 6239 
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E88CC 

LIMITING VALUES (continued) 

Voltage between cathode and heater 

  Cathode positive 

  Cathode negative 

__,  Bulb temperature (Absolute max.) 

Grid resistor 
(Anode current < 5 mA) 

V~ max. 150 V 

V~ max. 100 V 

tbu~ max. 170 °C 

Rg max. 1 MS2 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V 
to 6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should betaken in-
to account. 

OPERATING CHARACTERISTICS 

Output tube class A 

Anode voltage Va 220 V 

Load resistance Ra,,, 20 kS2 

Grid voltage -Vg 6. S V 
,--~~ 

Input voltage Vi 0 1. 5 4. 5 VRMS 

Anode current Ia 6.5 9.2 mA 

Output power Wo 0.05 0.5 W 

Total distortion dtot 7 °Jo 

Output tube class B (two tubes) 

Continuous single tone input signal 

Anode voltage Va 200 V 

Load resistance Raa,~ 22 kSl 

Grid voltage -Vg 6 V 
~~ 

Input voltage V i 0 0.9 4.0 V RMS 

Anode current Ia 2x5 2x9 mA 

Output power Wo 0.05 1.2 W 

Total distortion dtot 3 °~o 

7Z2 7292 
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E88CC 

OPERATING CHARACTERISTICS (continued) 

Output tube class B (two tubes) 

Speech and music inputsignal 

Anode voltage Va 200 V 

Load resistance Ra _a~ 10 kSl 

Grid voltage -Vgl 6 V 

Input voltage Vi 0 0.9 4.0 VRMS 

Anode current Ia 2x5 2x13.5 mA 

Output power Wo 0.05 1. 5 W 

Total distortion dtot 4 °~o 

Mixer 

Anode supply voltage Vba 60 90 150 V 

Anode resistor Ra 0 1 3.9 kS2 

Grid resistor Rg 1 1 1 MS2 

Oscillator voltage Vosc 2 2.5 3 VRMS 

Anode current Ia 4.7 7.7 11 mA 

Conversion conductance Sc 2.9 3.5 4. 1 mA/V 

Internal resistance Ri 8.3 7 6.1 kS2 

Fig.l 

7Z2 7293 
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E90CC 

S.Q. TUBE 

Special quality double triode designed for use in computer circuits. 

QUICK REFERENCE DATA 

Life expectancy 10 000 hours 

Low interface resistance 

Base Miniature, 7 pin 

Heating Direct 

A.C. or D.C. 
Series or parallel supply 

Heater voltage 

Heater current 

Vf 

If

6.3 V 

400 mA 

DIMENSIONS AND CONNECTIONS 

max 19 .—

7203216 

Dimensions in mm 

722 6172 
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E90CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

400 380 - 420 

V 

mA 

Anode voltage Va 100 V 

Negative grid voltage —Vg 2.1 V 

Anode current Ia 8.5 4.5 - 12.5 mA 

Mutual conductance S 6.0 mA/V 

Amplification factor µ 27 

Anode voltage Va 100 V 

Cathode resistor Rk 250 S2 

Mutual conductance S 6.0 4.5 - 7. S min. 3.0 mA/V 

Negative grid current —Igl max. 0.2 max. 1.0 µA 

Anode supply voltage Vba 150 V 

Anode resistor Ra 20 kS~ 

Grid resistor Rg 47 kS2 

Anode current la 5.6 5.0 - 6.2 min. 4.5 mA 

Grid supply voltage Vbg 0 V 

Anode current Ia max. 0.1 max.0.1 mA 

Grid supply voltage —Vbg 10 V 

Difference in grid voltage 
of two sections IVg -Vg~, max. 2 max. 2 V 

Anode current Ia = Ia' 0.1 V 

Leakage current 
max. 15 max. 30 µA between cathode and heater I~ 

Voltage between cathode and 
heater V~ 100 V 

Insulation between two electrodes Rins min. 100 min. 20 MS2 

Voltage between electrodes V 300 V 

7Z2 7294 
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E90CC 

CAPACITANCES IJachsystem if applicable. 
I II 

Anode to cathode and heater Ca~~ 0.37 0.25 - 0.43 pF 

Ca'/k'f 0.4 0.3 - 0.5 pF 

Grid to cathode and heater Cg~~ 3.4 2.9 - 3.9 pF 

Anode to grid Cag 2. ~ 2.0 - 3.0 pF 

Grid to heater Cgf max. 0.15 pF 

Cg+f max. 0.3 pF 

Anode to anode other section Caa + max. 1.4 pF 

Grid to grid other section Cgg + max. 0.22 pF 

Anode to grid other section Cag + max. 0.35 pF 

Grid to anode other section Cga + max. 0.15 pF 

Cathode to heater C~ 6.5 pF 

LIFE 

Production samples are tested to be within the end of life values {column III) 

under the following conditions during 10 000 hours: 

+200V 

25 V 

N 

~zoas re 

v 

Ia = 

Ia+ _ 

8 mA 

0 mA 

V~ = 100 V (k pos) 

!Z2 6]74 
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E90CC 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

  Anode dissipation 

   Grid voltage 

Grid peak voltage 

Grid current 

Grid, peak current 

max. pulse duration 2. 5 msec 

Cathode current 

Cathode peak current 
max. pulse duration 2 msec 

Voltage between cathode and heater 

Grid resistor, automatic bias 

fixed bias 

Bulb temperature 

Vao max. 600 V 

Va max. 300 V 

Wa max. 2.0 W 

+Vg max . 0 V 
-Vg max. 100 V 

-Vgp max. 200 V 

Ig max. 250 µA 

Igp max. 1 mA 

Ik max. 15 mA 

Ikp max. 75 mA 

V~ max. 100 V 

Rg max. 1 MS2 

Rg max. 0. 5 MS2 

tbu~ max. 170 oC 

Heater voltage: The average heater should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 

6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account. 

7Z2 7295 

4 i 



E90CC 

7R04sB5 

~S/ ~~~~?.. 
t~i~:'.: ~~~.~... 

—15 v9 v —~ 

7-'S4 ~~ 

Ip 

(ma) 

~o 

60 

40 

20 

~.~~■■■ o 
—5 0 

10.10.1966 A 



E90CC 

20 
Ia
(mA) 

15 

10 

~~, 

■+~~ w~wy 

w■w~~~r,■■■■~r~■.a ■■■wr~i~■ w■~ww w ■ww~wr~■~r~■~ 1 v■■■w~~■ I■=wr ~~iw 

-1=~!~ ~iiiwii~■~ii~~ii=~i r rlw ii ~ I ~■■w~/■■~■I4w■I ~7I~■wM~1J♦~~ 
~i~ii ww~■wr■wriiiw■i■~iiii~■~~i~~~~ ~~ 

~i i ~~iii~iii~iir~.■~i■ii~ ~i~i 

w~■~~■■■maw■■i■w■~■■■r.■■~~■wr~~i~~~■~~ 
■~~■wry■■■r~■~ru■~r~■■w~■■~~■■w~r~w~~~r

~~■~~w■■~~~~■■■~~■■rte■■~.~■i~~w►~w~~~ 

■■I~~I ■■ice■~i~■~-►~~%~~I w/~~~" 

a00 

-BV 

-9V 

-JDV 

-11 V 

250 Va V 300 

12V 

B 



E1301 

S.Q. TUBE 

Special quality tube designed for use as wide band amplifier, cathode follower, 
series regulator tube for stabilised d.c. supply and output tube. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Mechanical quality Shock and vibration resistant 

Base Octal 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 1.7 A 

Anode current Ia 100 mA 

Mutual conductance S 27.5 mA/V 

Output power, one tube Wo 11.5 W 

two tubes, class AB Wo 60 W 

DIMENSIONS AND CONNECTIONS 

Base: Octal 

k,g3 

92 /A ~ La9~ 

gt W V k,g3 rmax 43 ~ 
rzoam4 

Dimensions in mm 

7Z2 7296 
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E130L 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If

6.3 

1.7 1.62 - 1.78 

V 

A 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 150 V 

Grid No.l voltage —Vgl 15.5 V 

Anode current Ia 100 mA 

Grid No.2 current Ig2 4 mA 

Mutual conductance S 27.5 mA/V 

Amplification factor 
µg2g1 

6.5 

Internal resistance Ri 10 kS2 

Anode supply voltage Vba 275 V 

Grid No.2 supply voltage Vbg2 180 V 

Positive grid No.l supply 

voltage Vbgl 15.7 V 

Cathode resistor Rk 300 S2 

Anode current Ia 100 85 - 115 
decrease
max.40~ 

mA 

Grid No.2 current Ig2 4 max. 6 mA 

Mutual conductance S 27.5 22.5 - 32.5 
decrease 
max . 30~ 

mA/V 

Negative grid No.l current —Igl max. 0.5 max. 1 µA 

Cut off voltage 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 150 V 

Anode current Ia 1 mA 

Negative grid No.l voltage —Vg~ max. 30 V 

7Z2 7297 

2 



E13OL 

CHARACTERISTICS (continued) 
II III 

Insulation resistance 

between one electrode and all 
other electrodes measured 

withV=400V Risol min. 100 min. 20 lvgl 

CAPACITANCES Without external shield I II 

Grid No.l to grid No.3, grid No.2, 
cathode and heater Cgl/g3g2kf 35 pF 

Anode to grid No.3, grid No.2, 
cathode and heater Ca/g3g'2kf 17 pF 

Anode to grid No. l 
Cagl 

max. 2 pF 

SHOCK AND VIBRATION RESIS'T'ANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating con-
ditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 

supplied by an NRL shock machine with the hammer lifted over an angle of 30° . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Anode supply voltage Vba 275 V 

Grid No.2 supply voltage Vbg2 180 V 

Grid No.1 supply voltage +Vbg1 15.7 V 

Cathode resistor Rk 300 S2 

Grid No.l resistor Rgl 47 ld2 

Voltage between cathode and heater 
cathode positive Vkf (k pos) 100 V 

7Z2 7678 
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E130L 

LIMITING VALUES (Absolute max. rating system) 

_ 

Anode voltage Vao

Va

max. 2000 

max. 900 

V 

V 

  Anode No.2 Va+g2 250 V and grid voltage max. 
  (triode connection) 

8000 Anode peak voltage +Vap max. V 

Pulse duration: I8~ of a cycle 

Anode peak voltage -Vap max. 2000 V 

Anode dissipation Wa max. 27.5 W 

Anode plus grid No.2 dissipation 
(triode connection) 

Wa+.g2 max. 27.5 W 

Grid No.2 voltage Vg2 max. 550 V 
0 

Vg2 max. 250 V 

Grid No.2 dissipation Wg2 max. 5 W 

Grid No.l voltage -Vgl max. 150 V 

+Vgl max. 15 V 

Grid No.l dissipation Wgl max. 0.1 W 

Grid No.l resistor with fixed bias Rgl max. 0.5 MS2 

with automatic bias Rgl max. 1.0 MS2 

Cathode current Ik max. 300 mA 

Cathode peak current Ikp max. 1.5 A 

Pulse duration max. 4 ms 

Average value max. 150 mA 

Cathode peak current Ikp max. 4.6 A 

Pulse duration max. 1.5 µs 

Average value max. 14 mA 

Voltage between cathode and heater 

Cathode positive Vkf (k pos) max. 200 V 

Cathode negative Vkf (k neg) max. 100 V 

Bulb temperature tbulb max. 225 °C 
7Z2 7298 
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E130L 

LIMTITNG VALUES (continued) 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to  
6.6 V will shorten the tube life. The tolerance of the heater  
current (column II) should be taken into account. 

OPERATING CHARACTERISTICS 

Output tube class A 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 150 V 

Grid No.l voltage -Vgl 15.5 V 

Load resistance R am 2.7 k1Z 

Input voltage Vi 3.82 VRMS 

Anode current Ia 100 mA 

Grid No.2 current Ig2 18 mA 

Output power Wo 11.5 W 

Total distortion dtot 10 °~o 

Output tube class AB (2 tubes) 

Anode voltage Va 300 V 

Grid No.2 voltage Vg2 150 V 

Grid No.l voltage -Vgl 17 V 

Load resistance Raa~ 1.6 kS2 

Input voltage Vi 0 0.24 9.0 VRMS 

Anode current Ia 2x80 2x182 mA 

Grid No.2 current Ig2 2x2.5 - 2x22 mA 

Output power Wo 0 0.05 60 W 

Total distortion dtot - 5 °Jo 

7Z2 7679 
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E180CC 

S.G1. TUBE 

Special quality double triode designed for use in computer circuits. 

QUICK REFERENCE DATA 

Life test 

Low interface resistance 

Base 

Heating 

Heater voltage 

Heater current 

10 000 hours 

Noval 

Indirect 
A.C. or D.C. ; parallel supply 

Vf 6.3 ori2.6 V 

If 400 or 200 mA 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max 22 

Dimensions in mm 

7Z2 7299 
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E180CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage (pin 9 and 4 and 5) Vf

Heater current If

Heater voltage (pin 4 and 5) Vf

Heater current If

6.3 

400 

12.6 

200 

380-420 

V 

mA 

V 

mA 

Anode voltage Va 150 V 

Grid voltage —Vg 1.85 V 

Anode current Ia 8.5 mA 

Mutual conductance S 6.4 mA/V 

Amplification factor µ 46 

Internal resistance Ri 7.2 kS2 

Anode voltage Va 150 V 

Cathode resistor Rk 220 SZ 

Anode current Ia 8.5 6.3 -10.7 min. 5.0 mA 

Mutual conductance S 6.4 5.3 - 8.1 min. 4.0 mA/V 

Negative grid current —Ig max. 0.2 max.1.0 µA 

Cut off voltage —Vg 7.5 V 

Anode voltage Va 150 V 

Anode current Ia max. 150 max.150 µA 

Difference in grid voltage 
max. 2 max. 2 V of 2 sections I Vg-Vg'~ 

Anode voltage Va 150 V 

Anode current Ia 0.15 mA 

7Z2 7300 
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E180CC 

CHARACTERISTICS (continued) 

I II III 

Anode voltage Va

Grid voltage —Vg

Anode current Ia

Mutual conductance S 

Amplification factor µ 

Internal resistance Ri 

100 

0.8 

8.5 

7.8 

50 

6.4 

V 

V 

mA 

mA/V 

kSl 

Anode voltage Va

Grid supply voltage +Vbg

Grid resistor Rg

Anode current Ia

100 

100 

0.5 

17.8 13.6 - 22.0 min.9.5 

V 

V 

MSZ 

mA 

Leakage current between 
max. 15 max. 30 µA cathode and heater Ikf 

Voltage between cathode 
and heater Vkf = 200 V 

Series resistor = 1 MS2 

Insulation resistance between 
min. 100 min. 20 MSl two electrodes 

Voltage between electrodes 
V = 275 V 

CAPACITANCES Without external screen 

Each system if applicable I II 

Anode to cathode and heater Ca/~ 0.5 0.3 - 0.7 pF 

Anode to cathode and heater Ca'/k'f 0.45 0.25 -0.65 pF 

Grid to cathode and heater Cg/kf 3.5 3.0 - 4.0 pF 

Anode to grid Cag 2.2 1.8 - 2.6 pF 

Anode to grid Ca~~ 2.3 1.9 - 2.7 pF 

Cathode to heater Ckf 3.5 pF 

Anode to anode other section Caa' max. 1.3 pF 

Grid to grid other section Cgg~ max. 0.06 pF 

7Z2 7301 
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E180CC 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Anode supply voltage Vba 150 V 

Grid supply voltage Vbg I50 V 

Anode resistor R a 2.6 kSl 

Grid resistor Rg 1.5 MS2 (Ig = 100 µA) 

Voltage between cathode and heater (k pos) Vkf 200 V 

a 
LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Grid, voltage 

Grid, peak voltage 

Max. pulse duration = 10 µs 

Max. duty factor = 0.01 

Grid voltage 

Grid current 

Grid, peak current 

Max. pulse duration = 10 µs 

Max. duty factor = 0.01 

Cathode current 

Cathode, peak current 

Max. pulse duration = 10 µs 

Max. duty factor = 0.01 

Vao max. 600 V 

Va max. 275 V 

Wa max. 2.0 W 

-Vg max. 100 V 

-Vgp max. 200 V 

+Vg max. 1 V 

Ig max. 2 mA 

Igp max. 50 mA 

Ik max. 20 mA 

Ikp max. 200 mA 

7Z2 7302 
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E180CC 

LIMITING VALUES (continued) 

Voltage between cathode and heater, 

Cathode positive (k pos.) Vkf 

Cathode negative (k neg.) Vkf 

Grid resistor with fixed bias Rg

with automatic bias Rg

Bulb temperature tbulb 

max. 200 V 

max. 100 V 

max. 0.5 MSZ 

max. 1.0 MS2 

max. 170 ° C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V 
to 6.6 V will shorten the tube life. 
The tolerance of the heater current (column II) should be taken 
into account. 

7Z2 7303 
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E180F 

S.O. TUBE 

Special quality pentode designed for use as wide band amplifier. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C. ; parallel supply 

Heater voltage Vg 6.3 V 

Heater current If 300 mA 

Anode current Ia 13 mA 

Mutual conductance S 16.5 mA/V 

Equivalent -noise resistance Req 330 Sl 

Hum voltage Vgl :nax. 100 µV 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max 22 c ~.~ 
k 
0 k 

0 

~zoroso 

Dimensions in ►nm 

7Z2 7304 
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E180F 

~~~~S~~S 
Column I Nominal value or setting of the tube 

II Range values for equipment design. Initial spread 

III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

300 285- 315 

V 

mA 

Anode supply voltage Vba 190 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 supply voltage Vbg2 160 V 

Grid No.l supply voltage Vbgl 9 V 

Cathode resistor R k 630 S2 

Anode current Ia 13 12.2-13.8 min.11.5 mA 

Grid No.2 current Ig2 3.3 2.9- 3.7 mA 

Mutual conductance S 16.5 14.2-18.8 min. 11 mA/V 

Amplification factor 

grid No.2 to grid No.l 
µg2gl 

50 

Internal resistance Ri 90 min. 45 kS2 

Equivalent noise resistance R eq 330 max. 650 S2 

Negative grid No.l current —Igl max. 0.5 max. 1.0 µA 

Equivalent grid hum voltage Vgl max. 100 µ VRMS 

Grid resistor Rgl = 0.5 MS2 

Centre tap of heater trans -

former grounded 

Distortion d2 1.6 

Load resistor Ra = 1 kSl 

Input voltage Vi = 100 mVRMS 

Cathode heating time 12 max. 18 sec 

7Z2 7305 
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E180F 

CHARACTERISTICS (continued) 

I II 

Anode supply voltage Vba

Grid No.3 voltage Vg3

Grid No.2 supply voltage Vbg2

Cathode resistor R k

Anode current Ia

Grid No.2 current Ig2

Mutual conductance S 

180 

0 

150 

100 

11.5 

2.9 

15.5 

V 

V 

V 

S2 

mA 

mA 

mA/V 

Cut-off voltage -Vgl max.4.5 V 

Anode voltage Va 180 V 

Grid No.2 voltage Vg2 150 V 

Grid No.3 voltage Vg3 0 V 

Anode current ~ Ia 0.8 mA 

Start of grid No.l current -Vgl max.0.5 V 

Grid No.l current Igl = 0.3µA 

Input resistance rgl 2000 S2 

Frequency = 100 MHz 

Phase angle of the slope 9 ° 

Frequency = 50 MHz 

Pin 1 connected to pin 3 

Leakage current between 
max. 15 µA cathode and heater I~p 

Voltage between cathode 
and heater Vkg = 60 V 

Insulation resistance between 

min. 20 MS2 two electrodes 

7Z2 i306 
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E180f 

CHARACTERISTICS AS TRIODE 
(g2 connected to anode) I II 

Anode supply voltage Vba 160 V 

Grid Na.3 voltage Vg3 0 V 

Grid 1Vo.1 voltage +V
bgl 

9 V 

Cathode resistor Rk 620 S2 

Anode current Ia 16.5 mA 

Mutual conductance S 21 mA/ V 

Amplification factor µ 50 

Internal resistance Ri 2.4 kS2 

Equivalent noise resistance Req 225 

CAPACITANCES . With external shield 

Anode to grid No.3, grid No.2, 

cathode and heater Ca/g3g2kf 3 2.5 - 3.5 PF 1 ) 

Grid No. 1 to grid No.3, grid No.2, 
cathode and heater 

(Ik = 0 mA) Cgl ~g3g2kf 7.5 6.6 - 8.4 PF 1) 

(Ik = 16.3 mA, f = 100 MHz) : 
Cgi/g3g2kf 11.1 PF 1) 

Anode to grid No.l 
Cagl 

0.018 max.0.03 pF 

Anode to cathode Cak max. 0.1 pF 

Grid No,.l to heatef Cg
lf

max. 0.1 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 

supplied by an NRL shock machine with the hammer lifted over an angle of 30° . 

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Ha with an acceleration of 2.5 g. 

)) ~P .6 left floating 7Z2 7307 
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E18~F 

Lim 
Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Anode supply voltage 

Grid No.3 voltage 

Grid No.2 supply voltage 

Grid No.l supply voltage 

Vba

Vg3

Vbg2

+Vbg 
1 

190 

0 

160 

9 

V 

V 

V 

V 

Cathode resistor R k 630 S2 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 400 V 

Va max. 210 V 

Anode dissipation Wa max. 3 W 

Grid No.2 voltage Vg2 max. 400 V 
0 

Vg2 max . 175 V 

Grid No.2 dissipation Wg2 max. 0.9 W 

Cathode current I k max. 25 mA 

Grid No.l voltage +Vgl max. 0 V 

-Vgl max. •50 V 

Grid No.l peak voltage -Vglp max. 100 V 

Grid resistor, fixed bias Rgl max. 0.25 MS2 

automatic bias. Rgl max. 0.5 MS2 

Voltage between cathode and heater Vkf max. 60 V 

Bulb temperature tbulb max . 155 oC 

Heater voltage: The average heater voltage should be 6.3 V . 
Variations of the heater voltage exceeding the range of 6.0 V to 

6.6 V will shorten the tube Life. 
The tolerance of heater current (column II) should be taken into 
account. 

7Z2 7308 
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E182CC 

S.Q. TUBE 

Special quality double triode designed for use in computer circuits. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Base Noval 

Heating Indirect 

A.C. or D.C.; Parallel supply 

Heater voltage Vf 6.3 or 12.6 V 

Heater current If 640 or 320 mA 

Anode current Ia

Mutual conductance S 

36 mA 

15 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

mvx22 

~~ 
x~ 0 
F o 
E 

Dimensions in mn~ 

7Z2 7310 
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E182CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage (pin 8 and 4+ 5) Vf 

Heater current If

Heater voltage (pin 4 and 5) Vf

Heater current If

6.3 

640 

12.6 

320 

605- 675 

V 

mA 

V 

mA 

Anode voltage Va 120 V 

Grid voltage -Vg 2 V 

Anode current Ia 36 26- 45 mA 

Mutual conductance S 15 mA/V 

Amplification factor µ 24 

Negative grid current -Ig inax. 0.2 max.1.0 µA 

Anode voltage Va 120 V 

Cathode resistor R k 55 S2 

Mutual conductance S 15 11.2-18.8 min. 8 mA/V 

Anode voltage Va 90 V 

Grid current Ig 250 µA 

Anode current I a 41- 62 min . 24 mA 

Cut-off voltage -Vg 14 V 

Anode voltage Va 150 V 

Anode current Ia max. 0.2 mA 

Leakage current between 
max. 15 max. 30 µA cathode and heater Ili 

Voltage between cathode 
and heater = 200 V 

Insulation resistance between 
min. 100 min. 20 MS2 two electrodes 

7Z2 7311 
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E182CC 

CAPACITANCES .Each system if applicable 
I II 

Anode to cathode and heater Ca~~ 1.1 0.75-1.45 pF 

Ca'~k'f 1.0 0.65-1.35 pF 

Grid to cathode and heater Cg~kf 6.0 5.3- 6.7 pF 

Anode to grid Cag 4.0 3.4- 4.6 pF 

Ca'g' 4.1 3.4- 4.8 pF 

Cathode to heater Ckf 4.0 pF 

Anode to anode other section Caa ' 0.6 max. 0.8 pF 

Grid to grid other section Cgg' max. 0.15 pF 

Anode to grid other section Cag' max. 0.1 pF 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10000 hours under the following conditions. 

Anode supply voltage Vba 150 V 

Anode resistor Ra 1.5 kS2 

Grid supply voltage Vbg 150 V 

Grid resistor R g 62 kSt 

Voltage between cathode and 
heater (cath. neg.) V~ 120 V 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 600 V 

Va max . 300 V 

Anode dissipation Wa max. 4.5 W 

Anode dissipation (both sections) Wa+a' max. 8.0 W 

Grid voltage -Vg max. 100 V 

+ Vg max . 1 V 

77,2 F23.4 
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E182CC 

LIMITING VALUES (continued) 

Grid voltage, peak +Vgp max. 30 V 

-Vgp max. 200 V 

Pulse duration max. 10 µs 

Duty factor max. 0.01 

Grid current Ig max. 8 mA 

Grid peak current Igp max. 200 mA 

Pulse duration max. 10µs 

Duty factor max. 0.01 

Cathode current Ik max. 60 mA 

Cathode peak current Ikp max . 400 mA 

Pulse duration max. 10µs 

Duty factoz max. 0.01 

Voltage between cathode and heater V~ max. 200 V 
d.c. component V~ max. 120 V 

Bulb temperature tbulb max. 160 oC 

Grid resistor with automatic bias Rg max. 1 MS2 

Grid resistor with fixed bias Rg max. 0.5 MSt 

Heater voltage: The average heater voltage should be 6.3/12.6 V. 
Variations of the heater voltage exceeding the range of 6.0/ 

12.0 V to 6.6/13.2 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account. 

7Z2 7312 
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E186F 

S.Q. TUBE 

Special quality pentode designed for use as broad band amplifier. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Mechanical quality Shock and vibration resistant 

Low microphony level 

Base Novai 

Heating Indirect 

a.c. or d.c. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 320 mA 

Anode current Ia 13 mA 

Mutual conductance S 16.5 mA/V 

Equivalent noise resistance R eq 330 S2 

Hum voltage Vgl <100 µV 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max 22 
r~  

rt  t 

~~ 
v 

~ llI D 

1~~uu u ou 7Z04a5• 

Dimensions in mm 

7Z2 6008 
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E186F 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

320 300- 340 

V 

mA 

Anode supply voltage Vba 190 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 supply voltage Vbg2 160 V 

Grid No.l supply voltage +Vogl 9 V 

Cathode resistor Rk 630 S2 

Anode current Ia 13 12.2-13.8 min.11 .5 mA 

Grid No.2 current Ig2 3.3 2.9- 3.7 mA 

Mutual conductance S 16.5 14.2-18.6 min. 11 mA/V 

Amplification factor 
grid No.2 to grid No, i 

µg2gl 
53 

Internal resistance Ri 100 kS2 

Equivalent noise resistance R eq 330 S2 
frequency 45 MHz 

Negative grid No.l current —Igl max. 0.2 max.0.5 µA 

Anode supply voltage Vba 180 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 supply voltage Vbg2 150 V 

Cathode resistor Rk 100 S2 

Anode current Ia 11 .5 mA 

Grid No.2 current Ig2 2.9 mA 

Mutual conductance S 15.5 mA/V 

7Z2 7313 
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E186F 

CHARACTERISTICS (continued) I II III 

Cut-off voltage —Vgl 4.5 

180 

0 

150 

max.0.8 

V 

V 

V 

V 

mA 

Anode voltage Va

Grid No.3 voltage Vg3

Grid No.2 voltage Vg2

Anode current Ia

Leakage current between 
max. 10 max.20 µA cathode and heater I~ 

Voltage between cathode and 
heater V~ = 100 V 

Insulation resistance between 
min. 100 min. 50 MS2 two electrodes Rins 

Voltage between electrodes = 100 V 

Hum voltage 
Vgl 

max.100 µV 

Grid No.l resistor Rgl = 0.5 MS2 

Centre tapping of heater trans-
former grounded 

Cathode resistor by-passed 

Vibrational noise output 

max.500 

max.200 

mVRMS 

mV~s

With vibration frequency = 50-2000 Hz 
Vgl 

With vibration frequency = 50 Hz 
Vgl 

Anode supply voltage Vba = 216 V 

Anode resistor Ra = 2 kS2 

Grid No.2 supply voltage Vbg2 = 160 V 

Grid No.3 voltage Vg3 = 0 V 

Cathode resistor R k = 630 S2 
(not by-passed) 

Grid No.l supply voltage +Vogl = 9 V 

Acceleration (peak value) = 10 g 

7Z2 7314 
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E186f 

____ 

CAPACITANCES .With external shield 

Anode to No.3, No.2 
I II 

grid grid 
cathode, heater and screen Ca/g3g2kfs 3.4~ pF 

Grid No.l to grid No.3, grid No.2 
cathode, heater and screen 

Cgl /g3g2 kf s 7.6 pF 

Anode to grid No.l 
Cagl 

max.0.03 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30° . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Anode supply voltage Vba 190 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 160 V 

Grid No.l supply voltage +Vbgl 9 V 

Cathode resistor Rk 630 S2 

Voltage between cathode and 
heater (cathode negative) Vkf 70 V 

7Z2 7315 
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E186F 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 400 V 

Va max. 210 V 

Anode dissipation Wa max. 3 W 

Grid No.2 dissipation Wg2 max. 0.7 W 

Grid No.2 voltage Vg2o max. 400 V 

Vg2 max . 175 V 

Grid No.l voltage 

positive +Vgl max. 0 V 

negative -Vgl max. 50 V 

negative peak -Vgl max. 100 V 
P 

Grid No.l resistor 

fixed bias Rgl max. 0.25 MS2 

automatic bias Rgl max. 0.5 MS2 

Cathode current I k max. 25 mA 

Voltage between cathode and heater Vkf max. 60 V 

Bulb temperature [bulb max. 165 °C 

Heater voltage: The average heater voltage should be 6.3 V. 

Variation of the heater voltage exceeding the range of 6.0 V to 

6.6 V will shorten the tube life. 
\. -,- __ The tolerance of heater current (column II) should be taken into 

~~` account . 

7Z2 7316 
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E188CC 

S.O. TUBE 

Special quality double triode designed for use as cascode amplifier, cathode fol-
lower etc . in R . F . and A . F . circuits . 

QUICK REFERENCE DATA 

Life test 

Low interface resistance 

Mechanical quality 

Base 

Heating 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Equivalent noise resistance 

Noise factor (f = 200 MHz) 

Hum voltage 

10 000 hours 

Shock and vibration resistant 

Noval. Gold plated pins 

Indirect 
A.C. or 

Vf

If 

Ia

S 

R eq 

F 

Vg max . 

D.C. ; parallel 

6.3 

335 

15 

12.5 

250 

4.6 

50 

supply 

V 

mA 

mA 

mA/ V 

S2 

dB 

uVRMS 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

7273450 

Dimensions in mm 

722 7317 
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E188CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life. 

I II III 

Heater voltage Vf

Heater current If

6.3 

335 318 - 352 

V 

mA 

Anode supply voltage Vba 100 V 

Grid supply voltage +Vbg 9 V 

Cathode resistor R k 680 12 

Anode current Ia 15 14.2-15.8 min.13.5 mA 

Mutual conductance S 12.5 10.5-14.5 min. 9 mA/V 

Amplification factor µ 33 

Negative grid current -Ig max. 0.1 max. 1.0 µA 

Equivalent noise resistance R eq 2~0 Sl 

Frequency f = 45 MHz 

Noise factor in cascode circuit, 
4.6 dB adapted to minimum noise F 

Frequency f = 200 MHz 

Input resistance rg 3 kS2 

Frequency f = 100 MHz 

Cut off voltage -Vgl 1 ~ V 

Anode voltage Va 1 ~U V 

Anode current Ia max. 5 mA 

Anode supply voltage Vba 90 V 

Cathode resistor R k 120 S2 

Anode current Ia 12 mA 

Mutual conductance S 11.5 mA/V 

7Z2 7318 
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E188CC 

CHARACTERISTICS (continued) 

Leakage between 
I II III 

current 
max. 6 max. 12 µA cathode. and heater IKg 

Voltage between cathode aid 
heater Vkf = 60 V (k neg) 

or = 120 V (k pos) 

Insulation resistance 
min. 100 min. 20 MS2 between two electrodes K 

Voltage between electrodes V = 200 V 

Hum voltage V~ max. 50 µV s

Grid resistor Rgl = 0.5 MS2 

Vibrational noise output V~. max. 100 rnV 

Anode supply voltage Vba = 100 V 

Anode resistor. Ra = 2 kS2 

Grid supply voltage +Vbg = 9 V 

Cathode resistor Rk = 680 S2 
(by passed) 

Vibration frequency f = 10-50 Hz 

Acceleration = 2.5 g 

Vibrational noise output V~ max. 140 mV 

Anode supply voltage Vba = 270 V 

Anode resistor Ra = 18 k52 

Grid resistor Rg = 1 MS2 

Cathode resistor Rk = 180 S2 

By pass capacitor Ck = 50µF 

Vibration frequency f = 50-5000 Hz 

Acceleration = 0.5 ~ 

7Z2 7319 
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E188CC 

CAPACITANCES Both sections if not otherwise indicated. 

1 II 

Anode to cathode, heater and screen Ca/kfs 1.75 1.55-1.95 pF 

Ca'/k'fs 1.65 1.45-1.85 pF 

Anode to cathode and heater Ca/kf 0.5 0.4 - 0.6 pF 

Ca'/k'f 0.4 0.3 - 0.5 pF 

Grid to cathode, heater and screen Cg/kfs 3.3 2.7 - 3.9 pF 

Grid to cathode and heater Cg/kf 3.3 2.7 - 3.9 pF 

Anode to grid Cag 1.4 1.2- 1.6 pF 

Anode to cathode Cak 0.18 0.14-0.22 pF 

Cathode to heater C kf 2.6 pF 

Ck'f 'l .7 pF 

Anode to screen Cas 1.3 1.1 - 1.5 pF 

Anode to grid, heater and screen Ca/gfs 3.0 2.7 - 3.3 pF 

Ca'/gfs 2.9 2.6 - 3.2 pF 

Cathode to grid, heater and screen Ck/gfs 6.0 5.1 - 6.9 pF 

Anode to anode other section Caa' 0.025 max.0.045 pF 

Grid to grid other section Cgg~ max.0.005 pF 

Anode to grid other section Cagy max.0.005 pF 

Grid to anode other section Cga ' max.0.005 pF 

Grid to cathode other section Cgk~ max.0.005 pF 

Cathode to grid other section C kg' max.0.005 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube . These conditions are not intended to be used as normal operating conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g• 

7Z2 7320 
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E188CC 

LIFE 

Production samples are tested to lie within the end of life values (column III) 
under the fallowing conditions during 10000 hours. 

Anode supply voltage Vba 100 V 

Grid supply voltage +Vbg 9 V 

Cathode resistor Rk 680 S2 

Grid resistor Rg 47 kS2 

Cathode to heater voltage 
(k neg) V~ 60 V 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode voltage (Zero anode current) 

Vao

Va

Va(Ia = 0) 

max. 550 V 

max. 250 V 

max. 400 V 

Anode dissipation Wa

Wa

max. 1.65 . W 

max. 2.0 W 

Both sections {t Wa+a' max. 2.2 W 

Grid dissipation Wg max. 30 mW 

Grid voltage -Vg .max. 110 V 

Grid peak voltage -Vgp max. 200 V 

Pulse duration max. 200µs 

Duty factor max . 0.1 

Cathode current Ik max. 22 mA 

Cathode peak current Ikp max. 110 mA 

Pulse duration max. 200 µs 

Duty factor max . 0.1 

Voltage between cathode and heater 

cathode positive V~(k pos) max. 150 V 

cathode negative Vkf(k neg) max. 100 V 

Bulb temperature tbulb max. 165 ° C 

Grid resistor with fixed bias Rg max. 0.5 MS2 

with automatic bias Rg max. 1.0 MS2 
7Z2 7321 

10.10.1966 5 



E188CC 

LIMITING VALUES (continued) 

Heater voltage: The average heater voltage should be 6.3 V. 

Variations of the heater voltage exceeding the range of 6.0 V to 

6.6 V will shorten the tube life. 

The tolerance of heater current (column II) should be taken into 

account. 

OPERATING CHARACTERISTICS 

Additive mixer 

Anode supply voltage 

Anode resistor 

Grid resistor 

Grid oscillator voltage 

Anode current 

Conversion conductance 

Internal resistance 

Output tube class A 

Anode voltage 

Load resistance 

Negative grid voltage 

Input voltage 

Anode current 

Output power 

Total distortion 

Vba 60 90 150 V 

Ra 0 1 3.9 kS2 

Rg 1 1 1 MS2 

Vosc 2 2.5 3 VAS 

Ia 4.7 7.7 11 mA 

Sc 2.9 3.5 4.1 mA/V 

Ri 8.3 7 6.1 kS2 

Va 220 V 

Ram 20 kSl 

-Vg 6.5 V 

Vi 0 1.5 4.5 VAS

Ia 6.5 - 9.2 mA 

Wo - ~ 0.05 0.5 W 

dtot 7

Output tube class B (two units). Constant sinusoidal input voltage (single tone). 

Anode voltage 

Load resistance 

Negative grid voltage 

Input voltage 

Anode current 

Output power 

Total distortion 

Va 200 V 

Raa ti
22 kS2 

-Vg 6 V 

Vi 0 0.9 4.0 VAS

Ia 2x5 - 2x9 mA 

Wo - 0.05 1.2 W 

dtot - - 3 

7Z2 7322 
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E188CC 

OPERATING CI-IARACTERISTICS (continued) 

Output tube class B (two units). Speech and music input voltage 

Anode voltage Va 200 V  

Load resistance Raa ~ 10 kSt  

Negative grid voltage -Vg 6 V  

Input voltage V; 0 0.9 4.0 VAS 

Anode current Ia 2x5 - 2x13.5 mA 

Output power Wo - 0.05 1 .5 W 

Total distortion dtot - - 4 °~o 

7Z2 7323 
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E2351 

S.D. TUBE 

Special quality tube designed for use as wide band amplifier, power output tube 
and series regulator tube. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Octal 

Heating Indirect 
A.C. or D.C. ; Parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 1.2 A 

Anode current Ia 100 mA 

Mutual conductance S 14 mA/V 

Output power. Class B (two tubes) Wo 30 W 

DIMENSIONS AND CONNECTIONS 

Base: Octal 

1200062 

Dimensions in mm 

7Z2 6242 
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E2351 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If 

6.3 

1.2 1.12-1.28 

V 

A 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor R k 75 S2 

Anode current Ia 100 85- 118 min. 65 mA 

Grid No.2 current Ig2 5.2 4.0- 6.5 mA 

Mutual conductance S 14 11.5-16.5 min. 9.5 mA/V 

Amplification factor 
µg2g1 

5.6 

Internal resistance Ri 5.0 kS2 

Cut off voltage -Vgl 35 V 

Anode current Ia 0.1 mA 

Negative grid current -Igl max. 1 max. 2 µA 

As triode. (Grid No.2 connected to anode) 

Anode voltage Va 100 V 

Cathode resistor Rk 85 S2 

Anode current Ia 100 mA 

Mutual conductance S 14 mA/V 

Amplification factor µ 5.2 

Internal resistance R i 0.35 kSt 

Insulation resistance between; 

Anode and other electrodes Rins min. 100 MS2 

Grid No.l and other electrodes Rins min. 100 MS2 

Leakage current between 
max. 20 uA cathode and heater I~r 

7Z2 7324 
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E2351 

CAPACITANCES 

Anode to No.2, No.3>
I II 

grid grid 
cathode and heater 

Ca~g2g3~ 
9 8- 10 pF 

Grid No.l to grid No.2, grid No.3, 
cathode and heater Cgl/g2g3kf 18 16.5-19.5 pF 

Anode to grid No.l 
Cagl 

max. 1.2 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machinewith the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10000 hours 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 650 V 

Va max . 400 V 

Anode dissipation Wa max. 15 W 

Anode +grid No.2 dissipation Wa+g2 max. 16 W 

Grid No.2 voltage Vg2O max. 650 V 

Vg2 max. 300 V 

Grid No.2 dissipation Wg2 ,ax. 5.5 W 

Grid No.l resistor Rgl max. 0.5 MS2 

Cathode current Ik max. 220 mA 

Tav = 10 ms 
7Z2 7325 
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E2351 

LIMTI'ING VALUES (continued) 

Cathode peak current 
IkP 

max. 1.2 A 

Voltage between cathode and heater 

cathode positive V~(kpos) max. 250 V 

cathode negative V~(kneg) max. 200 V 

Bulb temperature tbulb max. 220 oC 

Heater voltage: The average heater value should be 6.3 V. 
Variation of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current should be taken into account. 

OPERATING CHARACTERISTICS 

Output tube. Class B (two tubes). Excitation up to maximum output is contin-
uously permitted. 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 170 V 

Grid No.l voltage -Vgl 34 V 

Load resistor Raa ti 3 kSl 

Grid No.2 resistor Rg2 2x0.5 kft 1) 

Input voltage Vi 0 22 VRMS 

Anode current Ia 2x12 2x94 mA 

Grid No.2 current Ig2 2x1 2x28 mA 

Output power Wo 0 30 W 

Total distortion dtot - b 

1) To avoid overloading of grid No.2 this resistor should not be by-passed. 

7Z2 7326 
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E2361 

S.D. TUBE 

Special quality output pentode designed for use as line output tube, power out-

put tube, wide band amplifier and series regulator tube. 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Octal 

Heating Indirect 
A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Output power. Class B (2 tubes) 

Vf 

If

Ia

S 

Wo 

6.3 V 

1.2 A 

100 mA 

14 mA/V 

30 W 

DIMENSIONS AND CONNECTIONS 

Base : Octal 635 

Dimensions in mm 

7Z2 6246 
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E2361 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

1.2 1.12 - 1.28 

V 

A 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor Rk 75 SZ 

Anode current Ia 100 85 - 118 min. 65 mA 

Grid No.2 current Ig2 5.2 4.0 - 6.5 mA 

Mutual conductance S 14 11.5 - 16.5 min. 9.5 mA/V 

Amplification factor 
µg2g1 

5.6 

Internal resistance Ri 5.0 kS2 

Cut-off voltage —Vgl 35 V 

Anode current Ia 0.1 mA 

Negative grid No. l current —Igl max. 1 max. 2 µA 

Cut-off voltage —Vgl max. 120 V 

Anode voltage Va 7 kVp

Grid No. 2 voltage Vg2 190 V 

Cathode current Ik 60 µA 

As triode (grid No.2 connected to anode) 

Anode voltage Va 100 V 

Cathode resistor Rk 85 S2 

Anode current Ia 100 mA 

Mutual conductance S 14 mA/V 

Amplification factor µ 5.2 

Internal resistance R; 350 SZ 

7Z2 7327 
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E2361 

CHARACTERISTICS (continued) 
II 

Insulation resistance between: 

Anode and other electrodes Rins min. 100 MSl 

Grid No. l and other electrodes Rins min. 100 MS2 

Leakage currenibetween 
max . 20 µA cathode and heater I~ 

CAPACITANCES 
I II 

Anode to grid No.2, grid No.3, 
cathode and heater Ca/g2g3kf 10 9 - 11 pF 

Grid No.l to grid No.2, grid No.3, 
cathode and heater Cgl/g2g3kf 19 17.5 - 20.5 pF 

Anode to grid No. 1 
Cagl 

max. 1.1 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 
conditions. 

Shock 

The tube is subjected 5 times in each 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of3U°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Praduction samples are tested to be within the end of life values (column III) 
during 10000 hours. 

7Z2 6248 
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E236L 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

  Anode peak voltage 

Pulse duration =max. 18 µsec 

Duty factor =max. 0.22 

Anode dissipation 

Anode +grid No.2 dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 

Grid No.2 dissipation during heating 

up of EHT diode 

Grid No.l peak voltage 

Pulse duration =max. 18 µsec 

Duty factor =max. 0.22 

Grid No. 1 resistor 

Grid No. 1 resistor in line output 
circuits 

Cathode current 

Cathode peak current 

Averaging time =max. 10 msec 

Voltage between cathode and heater 

Cathode positive 

Cathocie negative 

Bulb temperature 

Vao max. 650 V 

Va max. 400 V 

+Vap max. 7 kV 

-Vap max. 1.5 kV 

~'a max. 15 W 

Wa+g2 
max. 16 W 

Vg2o 
max. 650 V 

Vg2 
max . 300 V 

Wg2 
max. 5.5 W 

Wg2 max. 7.0 W 

-Vglp max. 1 kV 

Rgl max. 0. S MS2 

Rgl max. 2.2 MS2 

Ik max. 220 mA 

Ikp max. 1.2 A 

V~ (k pos) max. 250 V 

V~ (k neg) max. 200 V 

tbu~ max. 220 °C 

Heater voltage; The average heater value should be 6.3 V. 
Variation of the heater voltage exceeding the range of 6.0 V to 

6.6 V will shorten the tube life. 
The tolerance of heater current should be taken into account. 

7Z2 7328 
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OPERATING .CHARACTERISTICS 

Output tube class B (2 tubes) Excitation to maximum output is continuously per-
mitted. 

Anode voltage Va 250 V 

Grid No.2 voltage Vg2 170 V 

Grid No.l voltage -Vgl 34 V 

Load resistance Raa ~ 3 kS2 

Grid No.2 resistor Rg2 2x0.5 kS2 1) 
~~—^ 
0 22 Input voltage Vi V RMS 

Anode current Ia 2x12 2x94 mA 

Grid No.2 current Ig2 2x1 2x28 mA 

Output power Wo 0 3U W 

Total distortion dtot 6 

1) To avoid overloading of grid No.2 this resistor should not be by-passed. 

7Z2 7329 

10.10.1966 5 



E2361 

~: 

 aoo 

 ,a30~

 'ov 



E236L 

7704753-SDceI2 

I 
(m,N 

300 

-TOV 

-15 

00

600 
I 

(mA) 

400 

200 

r 

50 

r 

yya =~oov 
Io

— — —Ig2 

rr 

100 

r

..-, 

+r ~^ 

~' 

J50 

9T =UV-
~. _ .~, 

T 
=2.5 V' ....-. 

~y 
-SV 

 -7.SV 
~~ u.~. 

-Tasv. 
 -15 

--r 
—T7.SV 
aov 

200 t{, (V) 250 

tz

iiw ~ 
-- vyi=ov-

~~~ a 

iii■  ~~■~~

lya =170V 
la

7047 — 

~-

ii~~~j  . ~. ~~~~ 
v.T=ov  

~1~1 ~~i~'■r■■■~ _ 

■ v~ 

-wv, ~ 
r~~~~ 
~a~• i%.~ 

-~ ~ - 
DO

50 

~~ 

)00 

 -Jov 
~i 

~_ Jsv 
~~~ 

~ aov 
r~ - r.■~ ~■■■  ~ --a~~•

~ —. --$,----
150 200 Vo (V) 250 

i o. i o.1 sss e 



E236L 

800 

1 

  (~) 

wwwwwwwwwwwwwww 
wwwwwwwwwwwwwww 
wwwwwwwwwwwwwww 
wwwwwww=wwwwwww 
wwwwwww wwwwwww ■wwwwwwwwwwwwwwwNwwwNwwwwwwwwwww~■/■~~-7L..rwwww 

~a 
— — —lya 

■wwwwwwwwwwwwwwwwwwwwwwuwwwwwwwwwww ■wwwwwwwwwwwuwwwwwwwwwwwwwwwwwwwwww 
wwwwwwww/ww//www///www//wwwwwwwwwwww 
=wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwwwwwwwwwwwwww■■ter ► ~p•wNww q 

91 wwwww iiiiiiiiiiiwiiiwiiiii:~:~~~~:iiiii:~a■wwiiww•~~e---~wwwwwww ~_=~..■wwwwwiii wwwwwww R 
iii=l5wiiiiiiii~ 

i■wwwii/■=w-..wwwwwwwwwwwwwwwwwwwwwwwwwwww 
N 600 ~~-ac.■wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww■ 

~ -.■wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwuwwwwwwww■ ■wwww wwwwwwwww..iwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwNwwwwwwwwww■ 
■wwwwllww%tiwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww■■•w~~- r ■wwwww 
wwwwwl7l~ AwwwwwwwwNwwwwwwwwwwwwwww■~rt•~-L- .r■www~~~`ii~iwwwww■ 
wwwwwiwlwwwwwwwwwwwwwwwwwww.■!-.a■www~~w~wwwwwwwwwwwwwwwwwww wwwwwwr■wwwwwwww■.~~--w.~~rwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
wwwwwwnwwww.~=~arwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwww','www■wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww■ 

400 
~~wwwwww.wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww~www■.1-~wwwwww 
-wwwwtiwwwwwwwwwwwwwwwwwwwwww■wwwww■•w~-aG..wwwww ■wwww■ 
~iiiiiiiiiiiiiii~=~~~a1/iiiiiiiiiiiiwiwiiiiiiiiiii=iiiiiiiii ~ww►~www~--i■wwwiwiwwwwwwwwwwwww■wnwwwwwwwwwwwwwwwwwww■ 
~~i~ ri iii~ 

iiiiiiiiiiiiiiiw~iiiiiiiii~i::wwwwwwwwww 
[ -~G ■wwwww 

►~ww\~l~iwwww.wwwwwwwwwwwwwwwwwwwwwwr■![~~w■■wwwww wwwwwwwwwwww 
pew\4'.wwwwwi/wwwwwwwwwwwww.le--i■■wwwwwwwwwwwwwwwwwwwwwwwwwwww 
i~a

ww.wwwwwwt\www/■'71--i■www~~wwwwwwwwwwwwwwwwwwwwwwwwwwwwwww \w~'~\www■~'=~./wwwwiiwwwwwwwwwwwwwwwwwwwwwwwwwwww~wwwwww 
200 wwil~w~:~■■w~wiwwwwwwwwwwwwwwwwwwwwwwwww■.■w!~7G~~1. ~ ■wwwww www,~.r,~wwwwwwww~+wwwwwwwwwwww■■tee=Gw..rwwwwwwwwwwwwwwwwwwwww www.ww~'wwwwwwwwww►www■~~-w..wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww www=nwr~www■■■..~--~~■~wiwwwwwwwwwwwwwwwwwww~wwwwww~wwwwww ii~~■iui~~iiiiiiiiiuiiii:~~~wwwwwwww■■~r~=:=_~w--- ■wwwww s-~~r■■wwwwwwiwiwwwGGiwwwwwwwwww 

wriwww•w\- --=~.■wwwwwrir.~e~l.ww~wwwwwwwwwww wwwwww v~~-  _ -~ - •~P-  r - -r - a,-r..■r■■r ■wwwww 

:.wwwwwwwww■■■.■■■■■i■■■wwwww~wwwwwwwwwwwwwNNwwwwwwwwwwww 00

600 

1 
(mA) 

600 

400 

200 

50 1b0 P50 200 250 l(, (V) 300 

7206717-Sbc 12 
wwwwwwwwwwwwwwwwwwwwwwwwwww■•~- i • wwwww~w■■~C~_wwwwwwwNw wwwwwwwwwwwwwwwwwwww■~[-.wwwwG ■~7L-.w■ww wwwwwwwwww 
wwwwwwwwwwww=w/■~Lirww~w~~ww.'!•_.i.www~ww~wwwww ■wwwwwwwwww wwwwwwwwwwww_.w~Gwww~■~a-.~■wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww wwwwwwwwww~sww■~~r..■wwiwiwwwwwwwwwwwwwwwwwwwwwwl~Nwwwwwwww 
wwwwwwww■I■wlJwwwwwwwwwwwwwwwwwwwwwNwwwwwwwww wwwwwwwwww wwwwwwwwww/`wwwwwwwwww=wwwwwwwwwwwwwwwwwwww/■mss..■wwwwwwwwww 
~w~~~~NV~~~~~~~~~~~~~w~~~~~iiwwwww■~IC-~\■■wwGwwwwww 

~C~rbwww~wwwwwwwwwwwww 
wwww~wwwwNwwwwww/■~aG.rwwwwwwwwNwwwwwwwwwwwwww 
www 7wt',wwwwww.~~"i.■w~~wwwNwwwwwwwwwwwwwwwwwwwwwww 
www IwNwww/7■w/~Gwwwwwwwwwwwwwwwwwwwwwwwwwwww~=w 
www www/I.wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww ~ • 
wwww ■/~rwwwwwwwwwwwwwwwwwwwwwwwwwwwwww_ww■■9C-.\.wwwwwwwwww 
wwww wwwwwwwwwwwwwwwwNwwwwwwwwww/~^L..~wwww~wwwwwwwwwwwww 

wwwl/wwwwwwwwwwwwwwwwwwwww■!w-./wwwwwwwwwwwwwwwwwwwwwwwww 
wwwilwwwwwwwwwwwwwww~~~C~rw■wwwwwwwwwwwwwwwwwwwwwwwwwwwwww 
ww'JwwwwwwC~~G.rr■wwwwwwwwwwwwwwwwwwwwwwww■ wwwwwwwwww 

\L'o wCwwi[~ww~wwwwwwwwwwwwwwwwwNwwwwwwwwwwww~wwwwwwwwww 
~~~~ ~ rww~rwwwwwwwwwwwwwwwwwwwwwwwwww~~wwwN■!__ ..wwwwwwwwww 
.s"u`~i~i~"~ _ --a~.wwiGiiwwwwwwwwwwwwwwwwwwww 

~
w.~w~wwrlwwwwwwwwwww.■r_-i.■wiiwwwwwwwwwwwwwwwwwwwwwwwwwNww 
w~~~~awiwae~L--i. wwwwwGwwwwwwwwwwwwwwwwwwwww~wwwwwwwwww ~w~.ww■_.~wwwwiiww=wwwwwwwwwwwwwwwwwwwwwwwwww~ wwwwwwwwww ~nwi ~.~..■wwawwwwwwwwwwwwwwwwwwwwwwwaw■.~>.~- ~r■wwwwwwwwwwwwwww 

wwiw r.wwwwiwwwwuwwwwwwwwwwwww■sac.■wwwwwGwwwwwwwwwwwwwwwwww wwwr•.►~~wwww\wwwwww~ww■•w--a.■wwwwwwwwwwwwwwwww~~wwwwwwwwww wwwr./i~'www.■•~~~=a=.rrwwwGiwwwwwwwwwwwwwwwwwww■ wwwwwwwwww 
wwwr~N1.~ •.;...www\lwwwwwwwwwwwwwwwwwwwwwwww■~IL•~=aG~Jr.wwwwwwwwww 
www/:/i1`wwwwwww.~.wwwwwwwwwwwwwww■~~'wG~/■wwwwwwwwwwwwwwwwwwwww ww/%www►~awwwwwwwr;\wwww.l~~-i..wwwwwwwwwwwwwwww~wwwwwwwwww wwr~wwi~~\• ~~:~..ww~wwwwwwwwwwwwwwwwwww■ ~ wwwwwwwwww ww'/!i.\wr:Jwwwwwwwwwwwr~;ww~ww~~wwwww.■7C~~C--i..w.wwwwwwwwww ww.wwww►~\~~~wwwwwww~wwwwr_-.....~.■wwwwwiwwGiw~wwwwwwwwww wr•w■■~-•~c~■.t_ - r-.-• _- ~.ww~i~ww._~r~•w~~~~ww~■ wwwwwwwwww w~~~■wwiwwwwN..c--se--+--+-=t_-t-- ~- ~- '~-~.■wwwwwwwwww ~i■ _-- .wwwwiwww• __:..■wwww~wiiw~■.r..._wwwwwwwwww 
r; - ---    ~ wwwwwwwwww .■/wwwwwwwwwww■ww■wwwwrwww~wwwwwwwwwwwwwwwwww■ ~r wwwwwwwwww 00

50 l00 150 200 250 l(, (V) 300 

C 



E2361 

800 
Io 

■■■■■■■■■■ ■■■■■■■■■■■■■■■■■■■■■■■■■..■•l--G~ 
92-2.~ov ■■ ■■ 0 

c 
■■■■ ■■■■ ■■■■■■■■~■■■■■■■■■■■■■~9C--■.~■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■■■■ ■■■~~■!=l~.i■■■■~~■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■■■■■■~~~C~Jr■■■■~■ 
■■■■. ■■■■ 

(mA 

600 

■■■■ ■■■■■■■■-~a~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ti■■■■ ■■■■■r..■i■■■■■■■■■■■■■~■■■■■■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

~~ 
■■■■■■ ■■■■~ ■■■■~i ■■■■\■■■~~■■■■■■■■■■■■■■■■~~~■-~~~■■■ii■■■■■■■■■■■■■■■■■■■■ ■■■■\■■■r~■■■■■■■■■Ilr~~■_.t■■t■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~ ■■■■■7■~■■■~~-- iY~~■■■■■■■ ■■■■■~■ri■■r_.■ii■■■■■■■■■■_■■■■■■■■■■■■■■~■■■■■■■■~ ■■■■■w■/■7■■■■■■■■■■■■■■■■■■■■■■■■■■■~■~■■■■.■..~_~■■■■■■ 

■■■~~■■■■■■■■■■■~■■■■■■■■■■■■■■■■■■■~~-l--c ■■■~■■■■■■■■■■■■■■■■■■■■■■■~~l--■..r,■■■■G■■■■■■■■■■■■ ■■■■■■ 

■■■■■■ 

N 

u 

■■■■■~~!■ri■■■■■■■■■■■■■■~■■■■■~■~r~9C--■-.~r~~■■~■■■■■■■■■■■■ ■■■■■\111■■■■■~■■■■~.~~- _7G-.■.~■■■■■~■■■■■■■■~~~~- ~ ■~■■■■ 
■■■■■■~■~■~■■~■■■■■~■■..~~-7V■r■■■■~~■■■■■■■■■■■■■■■■■■■■■■■ 
■■■■■■~Y~~■■■■~■~~■■■■■■■■■■■■■■■■■■■■■_■■■■■■■■■■~ r ■■■■■■ 

400 
■■■■■I/~~a~-'■'~Jr~~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■■■■II,~►1■~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~~■■■■■■■■ ~ ■■■■■■ 
■■■■~~■■■Y_■■■■■■■■~r!7C~~i.~■■■■■~~■~~■■■■■■■■■■■■■■■■■■■■■■ 
■■■■11■■~:-S..\~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 
■■■■r1►it■■■~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■~■■■■■■ ■■■■~~■■■■■\\■■■■■■■■■■~■■■■■~~~1..■--7C--■G.-■i.. ~~ ■■■■■■ 

200 ■■■II■!~.~7■■■17■■■■■~~■■■■■■■■■■■■■■■■■■■■~■■■■■■■■■■■■■■■■■ 

■■I.■~!  !~~■■t■■~■~~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■■/!it■■■■■■■■■■■■■■■■~i~■■~■■■■■■_■■■■■■■■■■■■■■■■■~■■■■■■■ ■■/■■■■■■■■■■ - 7~_~s--iG.r■..fir ■■■■■■■ 
■I.~~■■■■■■■■■■■■■■■■■■■■~■■■■■■■■■■■■...-ac-- ~ ~ ■■■■■■■ ■1■~  ~~■■■■■■■■■■■■■■■~~■■■■■■■ I~.~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 1■■■■■■■■■■■■■■■~■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 00 

50 100 150 200 250 Vo (V1 

10.10.1966 D 



E236L 

770075 ~-SDcr.I7 

::: 
::: 
::: ~~~ 
::: 
::: 
■■■ 
::: 
iii 
~~~ 

............................ 

■■■■. 
uw~ 

1 

on  ~. ~ 
 i  i   ~ i 

r ~ I 
V Ni 

I■ 

I~~~~~~~~~\■0~~~~~~~~~~~~I~ 

~~~~~~~~~~~~~~\~\~~~~~~I

II 1~~
t 

 V,-250V 

~~~ r 

i 

 I. LUG 

~,  /~ ~ ~~   .■■. 
i ~iiiii 

r. 

,/ 

J 
r 
I 

i 

~~~~~~~~~~~~~~~~i~~~~~~~~~~~~i

r. r, 

 ~~. 
■.■.•."'  i' 

.. 

.: 
.; 

-50 Vy (V) -40 30 -20 -10 

350 

Ia 
(mA) 

300 

250 

200 

150 

l00 

50 

00

E 



E2361 

7217MJ9- Sb ~!? 
il l l l l l l l l ls

I. 

300 

IQ
(mA) 

200 

100 

Wy =16W

00

~  nasso-s.ererz.

e 

6 
4 

2 

00 

i 

20 

Vy~=OV

i 

Z. V 

-sv  
-zsv 

-~pv 
- iZ.SV -
  -i5V  

-17.SV 
-2UV 

1 

-Z2.SV 

-25V 

-Z7.5V 
I f I

 -30V 
i i

-3Z.SV. 
-35 V 

50 100 150 200 Vo (V) 250 

i iuinn~ i ~ui~r

40 

to

Vo

60 

Vo =100V 

"'1

5 

~5— 25 

k11): 
7----
2 

R; 

~5 

Q• a 

1?D I almN 140 

S 

(mAM 

20 

l5 

~o 

5 

10.10.1966 F 



E2361 

40 B 

V~ d 
(V• ('/.J 

RMS) 

30 6 

20 4 

l0 2 

0 00 
S f0 15 20 25 W, (W) 30 

rrrrrrrrrrrrrr 
rrrrrrriiiiiiiiiiiiiiiiiGGiiiiiGirrrrrrrrrrrr 
iiiii 2xE236L(BJiiiiiiiiiiiiiiiiiiiiiiiiiiiiii rrrrr -■rrrr 

7Z06Td0-10ceJ2 
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ■■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rr•••••~•~-~-~~~~~~~~~~~~~~~iiiiirr■rrrrrrrr•rrrrr _~ ■rrr!: 

rrrrr 
rrrrr 
rrrrr ■rrrr ■rrr■ 
rrrrr 

200 

I 
mA) 

150 

100 

50 

■:rrr ■irrrr 
.rrrrrrrrr .rrrrrrrrrrr■ \rrr■rrrrrrrrrrrrrrrrrrrrrrr!:rrrrr rrrrrrrr rrrrrrrrrrrrrrrrrrrrrrrrr~-~rr Qr~~rrrrr rrrrrrrrrrrrrrrrrrrrrr~s.~i-.■rrrrr■.---.rrrr rrrr■■rrr■■rrr■rrrrr!:rr~.ri■rrrrrrrr■rr.~rrr rrrrrr\\\■rrr\rrrr.r~:.rrrrrrrrrrrrrrrrrro\r 

iiiiiiiiiiiii::iii~iii~iiiiriiii~ iiiiiiiii~i rrrrrrrrrrr!.rr/-.rrrrrrrrrrrrrrrrrrrrrrrrrr►•
rrrrr- .rrr_ 

2xQ5k rrrrr.irr~.rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rrrrr 9y = rr/:rrrr!.rrrrrrrrrrrrrrrrrrrrrrr~rrrrrrrr rrrrr ■rrrrrrrrr.rrr!Irrrrrrrrrrrrrrrrrrrrrrrrr ~~r■•-==rrrrrrrrrrrrrr~rs.rr■!:rrrrrrrrrrrrrrrrrrrrrrrrrr■ -  .rrr/: •--.■rrrrrrrrrrr rrrrrrrrrrrr!.rrrr.~rrrrrrrrrrrrrrrrrr■~--.■riirrrrrrrrrrrrr rrrrrrrrrr/:rrrr~Irrrrrrrrrrrrrrr■•-~.rriGrrrrrrrrrrrrrrrrrr rrrrrrrrr.rrrrr.rrrrrrrrrrrr.•=~■r~Grrrrrrrrrrrrrrrrrrrrrrrr .rrrr/Irrrrr~~rr~-~■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
.rrGrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 

rrrrr.irrrr.rrrr~~.rrirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 
rrrr.rrrr/.rr!:rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr\rrrrrrrrr rrrrrrrr/I~;~rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ■rrrr ■rr,rrrr/isrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ■•-.rr 
r//rrr/:rNrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ~~.r~~rrr 
r'Irrr/Irrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr i■rrGrrrrrrr I/rr//rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr~~—.rrrrrrrrrrrrrrr //rr1'Irrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr~--.rrGGrrrrrrrrrrrrrrrr /rr'.rrrrrrrrrrrrrrrrrrrrrrrr_rrrr-.rr~~rrrrrrrrrrrrrrrrrrrr■rr~.rrrrrrr■rrrrrrrrrrrr_rrr!_~■rriirrrrrrrrrrrrrrrrrrrrrrrrrrrr.err■rrrrrrrrrrrrrr■es.■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr/'.rrrrrrrrrrrr■~~-:■■rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr !!rr■.~-_-.■rriirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr --...■■rrriirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 

G 



E28OF 

S.O. TUBE 

Special quality pentode designed for use as wide band amplifier. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 

A.C. or D.C. ; Parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 315 mA 

Anode current Ia 20 mA 

Transconductance S 26 mA/ V 

Equivalent noise resistance R eq 220 SZ 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

max22 

cn ~ ~ 

~ x ~ 
x v x 

EI E E 

T 

T 
House 

7Z2 6251 
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CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

315 299- 331 

V 

mA 

Anode supply voltage Vba 190 V 

Grid No.2 supply voltage Vbg2 160 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l supply voltage +Vogl 8 V 

Cathode resistor R k 370 S2 

Anode current Ia 20 18.8-21.2 min. 17 mA 

Grid No.2 current Ig2 6 5.3- 6.7 mA 

Mutual conductance S 26 22- 30 min.17.5 mA/V 

Internal resistance Ri 100 kS2 

Amplification factor 
µg2gl 

60 

Negative grid current -Igl max. 0.3 max. 1.0 µA 

Equivalent noise resistance R eq 220 S2 

Input resistance 
rgl 

1.4 kS2 

Pin 1 connected to pin 3 

Frequency 100 MHz 

S/C ?..2 mA/V/pF 

S/2d(Cg+Ca +S pF~ 180 MHz 

Anode supply voltage Vba 180 V 

Grid No.2 supply voltage Vbg2 150 V 

Grid No.3 voltage Vg3 0 V 

Cathode resistor Rk 80 Sl 

Anode current Ia 17 mA 

Grid No.2 current Ig2 5.1 mA 

Mutual conductance S 24.5 mA/V 
7Z2 7330 
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CHARACTERISTICS (continued) 

As triode (grid No.2 connected to anode, 
grid No.3 connected to cathode) I 

Anode supply voltage Va

+ Vbgl

Rk

Ia

S 

Ri 

µ 

Req 

Grid No.l supply voltage 

Cathode resistor 

Anode current 

Mutual conductance 

Internal resistance 

Amplification factor 

Equivalent noise resistance 

CAPACITANCES 

Grid No.l to grid No.2, 
grid No.3, cathode, 

heater and screen 

Anode to grid No.2, 
grid No.3, cathode, 

heater and screen 

Anode to grid No. 1 

Grid No.l to grid No.2, 
grid No.3, cathode, 

heater and screen 

Cathode current 
Ik=26mA 

160 

8 

400 

24 

33 

1.8 

60 

100 

V 

V 

S2 

mA 

mA/V 

kS2 

S2 

Without external 
shield 

With external 
shield 

I II I II 

`~gl/g2g3kfs 9.3 8.3-10.3 9.4 8.4-10.4 pF 

~a/g2g3kfs 2.6 2.3- 2.9 3.6 3.2- 4.0 pF 

~agl max . 35 max . 30 mpF 

`gl/g2g3kfs 15.5 15.6 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjected during 32 hours in 
quency of 50 Hz with an acceleration of 

each of 3 positions to a vibration fre-
2.5 g. 7Z2 7331 
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LIFE 

Production samples are tested to be within the end of life values (column III) 

during 10000 hours. 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 

Cathode current 

Grid No.l current 

Grid No.l voltage negative 

positive 

Grid No.l resistor 

Voltage between cathode and heater 

cathode positive 

cathode negative 

Bulb temperature 

Vao max. 400 V 

Va max. 220 V 

Wa max. 4 W 

Vg2o max. 400 V 

Vg2 max . 180 V 

Wg2 max. 1.1 W 

Ik max. 30 mA 

Igl max. 5 mA 

-Vgl max. 50 V 

+ Vg 1 max . 2 V 

Rg1 max. 0.5 MSl 

Vkf(k pos) max. 120 V 

Vkf (k neg) max . 60 V 

tbulb 180 oC

Healer voltage: The average heater voltage should be 6.3 V. 

Variation of the heater voltage exceeding the range of 6.0 V to 

6.6 V will shorten the tube life. 

The tolerance of heater current should be taken into account . 

7Z2 6254 
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OPERATING CHARACTERISTICS 

Anode supply voltage Vba 190 190 190 190 190 V 

Grid No.3 voltage Vg3 0 0 U 0 O V 

Grid No.2 supply voltage Vbg2 160 160 160 160 120 V 

Grid No.l supply voltage +Vogl 8 8 8 9 8 V 

Cathode resistor Rk 370 5U0 780 630 730 S2 

Anode current Ia 20 15 10 13.5 10 mA 

Grid No.2 current Ig2 6 4.5 3 4 2.8 mA 

Mutual conductance S 26 23 19 22 20 mA/V 

Internal resistance R i 100 120 155 130 155 kS2 

Amplification factor 
µg2gl 

60 58 56 58 56 

Equivalent noise 
resistance R eq 220 230 250 240 220 S2 

Input resistance 
rgl 

1.4 1.5 1.7 1.6 1.6 kS2 

Pin No.l connected 
to pin No.3 

Frequency = 100 MHz 

Capacitance grid No. 1 

15.5 15 14.3 14.8 14.8 pF 

to grid No.2, grid No.3, 
cathode, heater and 
screen (no external 
shield) Cgl /g2g3kfs 

S/217(Cg+ Ca + 5 pF) 180 162 138 156 142 MHz 

S/C 2.2 1.9 1.6 1.85 1.7 mA/V/pF 

7Z2 7332 
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E282F 

S.D. TUBE 

Special quality pentode designed for use as wide band amplifier for frequencies 
up to 250 MHz 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 350 mA 

Anode current Ia 35 mA 

Mutual conductance S 26 mA/ V 

Equivalent noise resistance Req 200 S2 

Noise factor at 100 MHz F 7 dB 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

g3,s 

92

Dimensions in mm 

max22 

g~ 
~ ~ ~ 
~ x in 
x d x 

E E E 

~mas~ ~zouss 

7Z2 6262 
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E282f 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design Initial spread 
III Range values for equipment design. End of life 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

350 

V 

mA 

Anode supply voltage Vba 125 V 

Grid No . ? supply voltage Vbg2 125 V 

Grid No.3 voltage VS3 0 mA/V 

Grid No.l supply voltage +Vogl 12 V 

Cathode resistor Rk 300 S2 

Anode current Ia 35 33 - 37 min. 31 mA 

Grid No.2 current Ig2 11 9.9 - 12.1 mA 

Mutual conductance S 26 22 - 30 min. 17.5 mA/V 

Amplification factor 
µg281 

27 

Equivalent noise resistance Req 200 S2 

Noise factor at 100 MHz F 7 dB 

Adapted to minimum noise 

Negative grid current -Igl max. 0.3 max. 1.0 µA 

Anode supply voltage Vba 135 V 

Grid No.2 supply voltage Vbg2 125 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l supply voltage +Vogl 12 V 

Cathode resistor Rk 360 S2 

Anode current Ia 30 mA 

Grid No.2 current Ig2 9.5 mA 

Mutual conductance S 25 mA/V 

Amplification factor 
µg2gl 

27 

Equivalent noise resistance Req 200 S2 

7Z2 7333 
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E282F 

CHARACTERISTICS (continued) 

As triode (grid No.2 connected to anode) 
(grid No.3 connected to cathode) I II 

Anode supply voltage Vba

Grid No.3 supply voltage Vbg3

Grid No. 1 supply voltage +Vogl

Cathode resistor Rk 

Anode current Ia

Mutual conductance S 

Amplification factor µ 

Internal resistance Ri 

Equivalent noise resistance Req 

Leakage current between cathode 

125 

0 

12 

350 

40 

32 

25. 5 

800 

100 

I 

mA/ 

max . 5 

min. 100 

min. 100 

II 

V 

V 

V 

S2 

mA 

V 

S2 

S2 

µA 

MS2 

MS2 

and heater I~ 

Voltage between cathode and heater 

V~=100V 

Insulation resistance 

Anode to other electrodes (V = 300 V) R 

Grid No.l to other electrodes (V = SO V) R 

CAPACITANCES 

Grid No.l to grid No.2, grid No.3 

cathode, heater and screen 
Cgl/g2g3~s

10 pF 

Grid No. l to grid No.2, grid No.3 
cathode, heater and screen 

Cgl/g2g3~s 
16 pF 

Cathode current Ik = 46 mA 

Anode to grid No . 2 , grid No . 3 
cathode, heater and screen Ca/g2g3kfs 2.6 pF 

Anode to grid No . 1 
Cagl 

max. 50 mpF 

Anode to cathode Cak max. SO mpF 

Cathode to heater C~ 4.7 pF 

Grid No.l to heater Cglf max. 50 mpF 

Anode to heater C~ max. 100 mpF 
7Z2 7334 
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E282f 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 

   conditions . 

    Shock 

   The tube is subjected 5 times in each of 4 positions to an acceleration of S00 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an accelration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10 000 hours . 

LIMTTIIVG VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 1) 

Grid voltage 

Grid resistor, automatic bias 

Cathode current 

Voltage between cathode and heater 

Bulb temperature 

Vao max. 400 V 

Va max. 200 V 

Wa max. 4.2 W 

Vg2o max. 400 V 

Vg2 max. 150 V 

Wg2 max. 1.4 W 

-Vg max. 50 V 

Rgl max. 0.5 MS2 

Ik max. 50 mA 

V~ max. 100 V 

tbulb max. 180 ° C 

Heater voltage: The average heater voltage should be 6.3 V . 
Variations of the heater voltage exceeding the range of 6.0 V 
to 6.6 V will shorten the tube life. 
The tolerance of heater current should be taken into account. 

1) Grid No. 2 dissipation : Care should be taken not to exceed the limiting value 
during switching in of positive voltages. If the cathode resistor is shunted 
by more than 10 µF a grid No. 1 series resistor of minimum 1 kS'~ should be 
applied. 7Z2 6265 
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E283CC 

S.O. TUBE 

Special quality double triode designed for use as A.F. amplifier. 

QUIC% REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 330 mA 

Anode current Ia 1.25 mA 

Mutual conductance S 1.6 mA/V 

Amplification factor µ 100 

Hum voltage Section 1 Vg max. S µVRMS 

Section 2 Vg max. 15 µVRMS 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max22 

N 

~ O 

 ~~
~~ Q ~0 • 

Dimensions in mm 

7Z2 7680 
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E283CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

Heater voltage 

Heater current 

Anode voltage 

Cathode resistor 

Anode current 

Mutual conductance 

Amplification factor 

Internal resistance 

Negative grid current 

I II III 

Vf 

If 

Va

Rk 

Ia

S 

µ 

Ri 

-Ig

6.3 

330 

250 

1.6 

1.25 

1.6 

100 

62.5 

313 - 347 

1.1 - 1.4 

1.3 - 1.95 

max. 0.2 

min. 0.8 

min.1.05 

max. 0. 5 

V 

mA 

V 

kS2 

mA 

mA/V 

kS2 

µA 

Anode voltage Va 100 V 

Cathode resistor Rk 2 kS2 

Anode current Ia 0.5 mA 

Mutual conductance S 1.25 mA/V 

Amplification factor µ 100 

Internal resistance Ri 80 kS2 

Cut-off voltage -Vg max. 4 V 

Anode voltage Va 250 V 

Anode current Ia 20 µA 

Grid current starting voltage -Vg max. 1 V 

Grid current tIg = 0.3µA 

Leakage current between 
I~ max. 5 µA cathode and heater 

Voltage between cathode 
and heater V~ = 100 V 

7Z2 7335 
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E283CC 

CHARACTERISTICS (continued) 

Insulation resistance between electrodes II 

Anode to all other electrodes R 

(Voltage between electrodes 300 V) 

Grid to all other electrodes R 

(Voltage between electrodes 100 V) 

Hum voltage Section 1 

Section 2 

Anode supply voltage Vba = 250 V 

Anode resistor Ra = 100 kS2 

Grid resistor Rg = 1 MS2 

Vibrational noise 

Anode voltage Va = 250 V 

Grid voltage -Vg = 2 V 

Anode resistor Ra = 5 kS2 

Frequency f = 25 Hz 

Acceleration = 2.5 g 

Vg

Vg• 

Vg

min. 300 

min. 300 

max . 5 

max. 15 

max. 10 

MS2 

MS2 

µVRMS 

uV RMS 

mV 

Microphony

The sensitivity of the amplifier circuit for 50 mW should not exceed 0.5 mV. 

CAPACITANCES Each system if applicable 

Grid to cathode heater and screen Cg/ kf s 2.0 pF 

Anode to cathode and screen Ca/ kf s 2.0 pF 

Anode to grid 
Cag 

1.2 pF 

Grid to heater Cgf max. 0.01 pF 

Cg ~f max. 0.02 pF 

Grid to grid other section Cgg~ max. 0.01 pF 

Anode to anode other section Caa' max. 0. 1 pF 

Anode to grid other section Cag max. 0.06 pF 

Ca ~g max. 0.01 pF 
7Z2 7336 
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E283CC 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 

   conditions . 

  Shock 

 -- - The tube is subjected 5times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10000 hours. 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Grid voltage 

Grid resistor with fixed bias 

with autom. bias 

Cathode current 

Voltage between cathode and heater 

Bulb temperature 

Resistance of cathode to heater circuit 
in case of phase inverter circuit 

Vao max. 600 V 

Va max. 300 V 

Wa max. 1.2 W 

—Vg max. 55 V 

+Vg max. 0.5 V 

Rg max. 1.2 MS2 

Rg max. 2.2 MS2 

Ik max. 9 mA 

V~ max. 200 V 

tbulb max. 170 eC 

R~ max. 135 kSl 

Heater voltage:  The average heater voltage should be 6.3 V. 

Variations of the heater voltage exceeding the range of 6.0 V 

to 6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken in-

to account. 

7Z2 6282 
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E283CC 

OPERATING CHARACTERISTICS 

A.F. amplifier Fig.l see page 8 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 47 47 47 47 47 kS2 

Cathode resistor Rk 1500 1200 1000 820 680 S2 

Grid resistor next stage Ro 150 150 150 150 150 kSZ 

Anode current Ia 0.86 1.18 1.55 1.98 2.45 mA 

Output voltage at +Ig = 0.3µA Vo 18 23 26 33 37 VRMS 

Voltage gain Vo/Vi 34 37.5 40 42.5 44 

Total distortion 1) dtot 8.5 7.0 5.0 4.4 3.6 

Anode voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 100 100 100 100 100 kt2 

Cathode resistor Rk 1800 1500 1200 1000 820 S~ 

Grid resistor next stage Ro 330 330 330 330 330 kS2 

Anode current Ia 0.65 0.86 1.11 1.40 1.72 mA 

Output voltage at +Ig = 0.3µA Vo 20 26 30 36 38 VRMS 

Voltage gain Vo/Vi 50 54.5 57 61 63 

Total distortion 1) dtot 4.8 3.9 2.7 2.2 1.7 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 kS2 

Cathode resistor Rk 3300 2700 2200 1500 1200 S2 

Grid resistor next stage Ro 680 680 680 680 680 kS2 

Anode current Ia 0.36 0.48 0.63 0.85 1.02 mA 

Output voltage at +Ig = 0.3µA Vo 24 28 36 37 38 VAS 

Voltage gain Vo/Vi 56 66.5 72 75.5 76.5 

Total distortion 1) dtot 4.6 3.4 2.6 1.6 1.1 

1) The distortion is about proportional to the output voltage. 7Z2 7681 
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E283CC 

OPERATING CHARACTERISTICS (continued) 

A.F. amplifier Fig.2 see page 9 Input source resistance = 100 S2 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 47 47 47 47 47 kS2 

Grid resistor next stage Ro 150 150 150 150 150 kSZ 

Anode current Ia 1.02 1.45 2.02 2.50 3.10 mA 

Output voltage Vo 18 23 26 33 37 VAS 

Voltage gain Vo/Vi 37 39 41 44 45 

Total distortion 1) dtot 5.6 4.2 2.9 2.7 2.5 jo

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 100 100 100 l00 100 kS2 

Grid resistor next stage Ro 330 330 330 330 330 kSZ 

Anode current Ia 0.7 1.00 1.29 1.62 1.95 mA 

Output voltage Vo 20 26 30 36 38 VAS 

Voltage gain Vo/Vi 50 51 54 56 58 

Total distortion 1) dtot 3.9 2.6 2.0 1.8 1.6 

Anode supply voltage Vba 200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 kS2 

Grid resistor next stage Ro 680 680 680 680 680 kSt 

Anode current Ia 0.39 0.56 -0.74 0.88 1.09 mA 

Output voltage Vo 24 28 36 37 38 VAS 

Voltage gain Vo/Vi 58 62 66 67 68 

Total distortion 1) dtot 4.6 2.7 2.2 1.7 1.4 jo

1) The distortion is about proportional to the output voltage. 7Z2 6284 
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E283CC 

OPERATING CHARACTERISTICS (continued) 

A.F. amplifier Fig. 3 see page 9 Input source resistance = 330 kSZ 

Anode supply voltage Vba 100 150 200 250 300 350 400 V 

Anode resistor Ra. 47 47 47 47 47 47 47 kSZ 

Grid resistor next stage Ro 150 150 150 150 150 150 150 kS2 

Anode current Ia 0.35 0.84 1.40 1.95 2.52 3.19 3.80 mA 

Voltage gain Vo/Vi 25 33 34 36 38 40 41 

Total distortion at: 

Vo =2V dtot 1.7 2.5 2.4 2.3 2.2 2.2 2.1 j o

Vo =4V dtot 2.1 4.6 4.7 4.6 4.5 4.2 4.2 °Io 
Vo =6V dtot 6.0 5.2 5.6 5.6 5.5 5.5 5.4 °/ o

Anode supply voltage Vba 100 150 200 250 300 350 400 V 

Anode resistor Ra 100 100 . 100 100 100 100 100 kSZ 

Grid resistor next stage Ro 330 330 330 330 330 330 330 kSt 

Anode current Ia 0.24 0.56 0.88 1.23 1.58 1.92 2.29 mA 

Voltage gain Vo/Vi 34 43 46 48 SO 51 52 

Total distortion at: 

Vo =2V dtot 1.6 1.9 1.9 1.8 1.8 1.8 1.7 

Vo =4V dtot 2.3 3.0 3.8 3.8 3.6 3.6 3.5 

Vo = 6 V dtot 2.5 4.7 5.1 5.1 5.0 4.9 4.8 

Anode supply voltage Vba 100 150 200 250 300 350 400 V 

Anode resistor Ra 220 220 220 220 220 220 220 kS2 

Grid resistor next stage Ro 680 680 680 680 680 680 680 kit 

Anode current Ia 0.14 0.32 0.49 0.67 0.85 1.05 1.23 mA 

Voltage gain Vo/Vi 42 51 54 57 58 59 60 

Total distortion at: 

Vo = 2 V dtot 1.6 1.7 1.7 1.6 1.6 1.6 1.6 

Vo = 4 V dtot 2.5 3.0 3.0 2.9 2.9 2.8 2.7 J 

Vo =6V dtot 3.2 4.4 4.4 4.4 4.4 4.3 4.2 

7Z2 7337 
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E283CC 

OPERATING CHARACTERISTICS (continued) 

Phase inverter Fig.4 see page 9 

  Anode supply voltage 

   Anode voltage 

_ _ _  Cathode resistor 

Anode resistor 

Anode current 

Voltage gain 

Output voltage (+Ig = 0.3µA) 

Total distortion 1) 

Vba 250 350 

Va 65 90 

Rk 68 82 

Ra> Ra+ 100 150 

Ia+Ia 1.0 1.2 

Vo/Vi 25 27 

Vo 7 20 10 35 

dtot 0.6 1.8 0.5 1.8 

Va should be adjusted to the specified value of Ia + Ia' 

Phase inverter Fig. S see page 9 

Anode supply voltage Vba 250 350 

Cathode resistor Rk 1200 820 

Anode current Ia+Ia 1.08 1.7 

Voltage gain Vo/Vi 58 62 
~~ 
7.0 35 

~~ 
9 45 Output voltage (+Ig = 0.3µA) Vo

Total distortion 1) dtot 1.1 S. 5 0.7 3.5 

1) The distortion is about proportional to the output voltage. 

Fig.l 
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E288CC 

S.Q. TUBE 

Special quality double triode designed for use in cascode circuits and as R . F. 
or I. F . amplifier. 

QUICg REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 475 mA 

Anode current Ia 30 mA 

Mutual conductance S 20 mA/V 

Equivalent noise resistance (R.F.) Req 200 St 

Noise figure F 5.7 dB 

DIIVIENSIONS AND CONNECTIONS 

Base: Noval 

'rIDrar 

Dimensions in mm 

7Z2 6269 
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E288CC 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If

6.3 

475 450 - 500 

V 

mA 

Anode supply voltage Vba 100 V 

Grid supply voltage +Vbg 9 V 

Cathode resistor R k 350 SZ 

Anode current Ia 30 28 32 min. 26.5 mA 

Mutual conductance S 20 17 - 22.5 min. 14.5 mA/V 

Amplification factor µ 25 

Internal resistance Ri 1.25 kS2 

Equivalent noise resistance R eq 200 St 

Noise figure in cascode circuit F 5.7 dB 

Adapted to minimum noise 

Negative grid current —Ig max. 0.2 max. 1 µA 

Anode supply voltage Vba 60 V 

Cathode resistor R k 80 Sl 

Anode current Ia 1.5 mA 

Mutual conductance S 15.5 mA/V 

Amplification factor µ 25 

Internal resistance Ri 1.85 kS2 

Noise figure in cascode circuit F 5 dB 

Adapted to minimum noise 

7Z2 7339 
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E~88CC 

CAPACITANCES Each system if applicable 

Grid to cathode heater and screen Cg/kfs 4.7 pF 

Anode to cathode heater and screen Ca/kfs 1.9 pF 

Ca'/k'fs 1.8 pF 

Anode to grid Cag 1.8 pF 

Cathode to grid heater and screen Ck/gfs 7.8 pF 

Anode to grid heater and screen Ca/gfs 3.5 pF 

Ca'/gfs 3.4 pF 

Anode to cathode Cak 0.25 pF 

Anode to anode other section Caa ~ max. 0.05 pF 

Grid to grid other section Cgg. max. 0.005 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of 

the tube. These conditions are not intended to be used as normaloperating con-

ditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested during 10000 hours. 

7Z2 7340 
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E288CC 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 400 V 

Va max. 250 V 

  Anode dissipation Wa max. 3 W 

   Grid voltage -Vg max. 50 V 

Grid peak voltage -Vgp max. 150 V 

Max. pulse duration 10 µsec 

Max. duty factor 0.01 

Grid resistor with automatic bias Rg max. 1 MS2 

Cathode current Ik max. 40 mA 

Cathode peak current Ikp max. 400 mA 

Max. pulse duration 10 µsec 

Max. duty factor 0.01 

Voltage between cathode and heater Vkf max. 150 V 

Bulb temperature tbulb max. 190 ° C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V 
to 6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken 
into account. 

7Z2 7341 
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E810F 

S.Q. TUBE 

Special quality pentode designed for use as wide band amplifier. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval. Gold plated pins 

Heating Indirect 
A.C. or D.C. ; Parallel supply 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Equivalent noise resistance 

Quality factor 
S 

2 ~,(Cgl+Ca+S) 

Vf

If 

Ia 

S 

R e9 

6.3 V 

340 mA 

35 mA 

50 mA/V 

110 S2 

250 MHz 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

ax 22~ 

~_ ~ 

N 
~o 

v~ 
k o' x 
E~ E 

} 

~nxso 
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E810f 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If

6.3 

340 320 - 360 

V 

mA 

Anode supply voltage Vba 135 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 supply voltage Vbg2 165 V 

Grid No.l supply voltage +Vogl 12.5 V 

Cathode resistor Rk 360 St 

Anode current Ia 35 
(negliglble 

spread) 
mA 

Grid No.2 current Ig2 5.0 4.4 - 5.6 mA 

Mutual conductance S 50 42 - 58 min. 35 mA/V 

Internal resistance R i 42 kS2 

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

µg2g1 
57 

Negative grid current —Igl max. 0.1 max. 0.2 µA 

Equivalent noise resistance Req 110 Sl 

Frequency = 45 MHz 

Input resistance r gl 415 Sl 

Frequency = 100 MHz 

factor S 

250 MHz 

Quality 
2Ti (Cg1+Ca+5) 

a) without shield 

b) with shield 245 MHz 

Anode supply voltage Vba 120 V 

Grid No.3 voltage Vg3 0 V 

Grid No 2 supply voltage Vbg3 150 V 

Cathode resistor R k 47 S2 

Anode current Ia 35 31 - 39 mA 
7Z2 
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E810F 

CHARACTERISTICS (continued) TI III 
Hum voltage Vgl

Grid No.l resistor Rgl = 0.5 MS1 

Midtap heater transformer grounded 

Cathode resistor decoupled 

Leakage current between 
cathode and heater Ikf 

Voltage between cathode and 
heater Vkf = 100 V 

Insulation resistance between 
anode and other electrodes 

Measured with V = 250 V 

CAPACITANCES 

Anode to grid No.3, 
grid No.2, cathode, 
heater and screen 

Grid No.l to grid No.3, 
grid No.2, cathode, 
heater and screen 

(Ik = 0 mA) 

(Ik = 40 mA; f.= 100 Mc/s) 

Anode to grid No.l 

Anode to cathode 

Anode to heater 

Grid No.l to heater 

Cathode to heater 

R 

max. 150 

max. 10 

min. 100 

max. 20 

min. 40 

Without With 
external shield external shield 

µV 

µA 

MSZ 

I II I II 

Ca/g3g2kfs 3.5 3.2-3.8 4.1 3.9-4.3 pF 

Cgl/g3g2kfs 14.5 13- 16 14.5 13- 16 pF 

Cgl/g3g3~s 
24 22- 26 24 22- 26 pF 

Cagl max. 36 max. 32 mpF 

Cak 60 53- 67 33 26- 40 mpF 

Caf 31 26- 36 20 12- 28 mpF 

Cglf 60 40- 80 55 35- 75 mpF 

Ckf 5.2 4.2-6.2 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating con-
ditions . 

7Z2 i344 
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E810f 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

    Vibration 

   The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
  quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 10000 hours. 

Anode supply voltage 

Anode resistor 

Grid No.3 voltage 

Grid No.2 supply voltage 

Grid No.l supply voltage 

Cathode resistor 

Anode current 

Voltage between cathode and heater 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Grid No.2 voltage 

Grid No.2 dissipation 

Grid No.l voltage 

Grid No.l peak voltage 

Grid No.l dissipation 

Maximum averaging time = 1 s 

Vba 165 

Ra 820 

Vg3 0 

Vbg2 165 

+Vbgl 12.5 

R k 360 

Ia 35 

Vkf 100 

V 

S2 

V 

V 

V 

S2 

mA 

V 

Vao max. 400 V 
Va max. 250 V 

Wa max. 5 W 

Vg2 max. 400 V 
Vg2o max. 200 V 

Wg2 max. 1 W1) 

-Vgl max. 25 V 

-Vg max. 50 V 
+Vgip max. 50 V 

Wgl max. 10 mW 

1) Care should be taken not to exceed the rated Wg2 value due to switching of 
positive supply voltages. 7Z2 7345 
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E810F 

LIMITING VALUES (Absolute max. rating system) (continued) 

Grid No.l resistor 

With fixed bias Rgl max. 0.2 MS2 

With automatic bias R k = 47 S2 Rgl max. 0.6 NE2 

R k = 360 S2 Rgl max. 3.5 NS2 

Cathode current Ik max. 50 mA 

Cathode current Ik max. 65 mA 
(Life expectancy 1000 hours) 

Voltage between cathode and heater Vkf max. 100 V 

Bulb temperature tbulb max. 200 °C 

Bulb temperature tbulb max. 220 °C 
(Life expectancy 1000 hours) 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account. 

OPERATING CHARACTERISTICS 

Output tube class A 

Anode supply voltage Vba 155 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 supply voltage Vbg2 165 V 

Grid No.l supply voltage +Vbgl 12.5 V 

Cathode resistor Rk 360 SZ 

Cathode capacitor Ck 1000 µF 

Anode resistor Ram 560 S2 

Anode current Ia 35 mA 

Anode current, peak to peak Iap 40 mA 

Total distortion dtot 7.5 

7Z2 6022 
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EC80 

S.O. TUBE 

Triode designed for use as grounded grid U.H.F. amplifier for frequencies 
up to 500 MHz. 

QUICK REFERENCE DATA 

Life test 

Base 

Heating 

Heater voltage 

Heater current 

Mutual conductance 

500 hours 

Noval. Gold plated pins 

Indirect 
A.C. or D.C.; parallel supply 

Vf

If 

S 

6.3 V 

430 mA 

12 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

mox22 

Dimensions in nun 

,~o~.., 

7Z2 7346 
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EC80 

CHARACTERISTICS 

Anode voltage Va 250 V 

 Grid voltage -Vg 1.5 V 

  Anode current Ia 15 mA 

Mutual conductance S 12 mA/V 

Amplification factor µ 80 

CAPACITANCES 

Grid and pin No.6 to cathode and heater Cg.p6~~ 5.1 pF 

Grid, heater and pin No.6 to cathode CgfP6~ 9.3 pF 

Anode to cathode Cak max. 0.075 pF 

Anode to cathode and heater Cam max. 0.08 pF 

Anode to grid and pin No.6 Ca~gP6 3.4 pF 

Anode to grid, heater and pin No.6 Ca~gfp6 3.4 pF 

Cathode to heater C~ max. 8 pF 

LIFE 

Production samples are tested during 500 hours. 

LIMTTII~iG VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 300 V 

Anode dissipation Wa max. 4 W 

Cathode current Ik max. 15 mA 

Voltage between cathode and heater V~ max. 100 V 

Grid resistor Rg max. 0.3 MS2 

7Z2 6288 
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EC81 

S.O. TUBE 

U.H.F. oscillator triode for frequencies up to 750 MHz. 

QUICK REFERENCE DATA 

Base Noval. Gold plated pins 

Heating 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Indirect 

A.C. or D.C.; parallel supply 

Vf 6.3 V 

If 175 mA 

Ia 30 mA 

S 5.5 mA/V 

DIMENSIONS AND CONNECTIONS 

Dimensions in mm 

Base: Noval 

max22 
. -—~ 

_~ ~ 

N
j 

of co 
v' ~ k 
D 

K,. 

b'

Z 

CAPACITANCES 

Grid to all except anode Cg(a) 1 .8 pF 

Anode to all except grid Ca(g) 0.7 pF 

Anode to grid Cag 1 .6 pF 

Grid to heater Cgf max. 0.25 pF 

Cathode to heater Ckf 2.3 pF 

CHARACTERISTICS 

Heater voltage 

Heater current 

Vf 6.3 V 

If 175 mA 

Anode voltage Va 120 150 V 

Grid voltage -Vg 2 2 V 

Anode current Ia 20 30 mA 

Mutual conductance S 4 5.5 mA/V 

Amplification factor µ 16 16 
7Z2 7440 
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EC81 

OPERATING CHARA(;1"hRISTICS AND LIMITING VALUES 

Operation as U.H.F. oscillator 

A) Heater supply voltage 

Series resistor in heater circuit 

Wave length 

Anode voltage 

Anode current 

Grid current 

Output power 

Vf

R 

6.3 

3 
,—~.—~ 
40 80 ~ 

Va 220 275 

Ia 18.6 17.2 

+Ig 1. 5 2. 8 

Wo 0.6 2. 1 

V 

S2 

cm 

V 

mA 

mA 

W 

LIMITING VALUES Design centre rating system 

Anode voltage Vao max. 550 V 

Anode voltage Va max. 275 V 

Anode dissipation Wa max. 3.5 W 

Cathode current Ik max. 20 mA 

Grid current Ig max. 7. 5 mA 

Negative grid voltage -Vg max. 100 V 

Voltage between cathode and heater Vkf max. 100 V 

Grid resistor Rg max. 1 MS2 

B) Heater supply voltage Vf 6.3 

Series resistor in heater circuit R 3 
.~ 

Wave length L 40 80 cm 

Anode voltage Va 290 300 ~V 

Anode current Ia 19.6 18.6 mA 

Grid current +Ig 0.4 1.5 mA 

Output power Wo 0.7 2.2 W 

With these operating conditions the following limiting values should be 
strictly adhered to 

V 

S2 

7Z2 7441 
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EC81 

LIMITING VALUES Design centre rating system unless otherwise specified. 

Anode voltage V
ao

Anode voltage (stabilized ± 1°~0 ) Va

Anode dissipation (Abs.max.) Wa

Cathode current Ik 

Grid current Ig

Negative grid voltage -Vg

Voltage between cathode and heater V~ 

Grid resistor 

C) Heater voltage 

Wave length 

Anode voltage 

Anode current 

Grid current 

Output power 

Vf

Va

Ia

Ig

Wo 

max. 550 V 

max . 300 V 

max . 5 W 

max. 20 mA   

max. 7.5 mA 

max . 100 V 

max . 100 V 

max . 1 MS2 

6.3 V 

40 80 cm 

220 300 V 

27.7 26.3 mA 

2.3 4 mA 

1.1 3.8 W 

LIMITING VALUES Design centre rating system unless otherwise specified. 

Anode voltage Vao max. 550 V 

Anode voltage (stabilized ± 1°~~ Va max. 300 V 

Anode dissipation (Abs.max.) Wa max. 5 W 

Cathode current (Abs.max.) Ik max. 30 mA 

Grid current +Ig max. 7.5 mA 

Grid voltage -Vg max. 100 V 

Voltage between cathode and heater V~ max. 100 V 

Grid resistor Rg max. 1 MS2 

Heater voltage: The average heater voltage should be 6.3 V 
Variation of the heater voltage should not exceed the range 

the range of 6.3 V ± 3°Jo. 

7Z2 7442 
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EC90 

S.D. TUBE 

Triode designed for use as R.F. power amplifier or oscillator for frequencies  
up to 150 MHz . 

QUICK REFERENCE DATA 

Life test 

Base 

Heating 

Heater voltage 

Heater current 

Output power f = 

f = 

50 MHz 

100 MHz 

500 hours 

Miniature 

Indirect 

A.C. or D.C. 

Vf 6.3 V 

If 150 mA 

Wo 3.6 W 

Wo 3.3 W 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 

1 7204699 

max 19 

Dimensions in mm 

722 7355 
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EC90 

CHARACTERISTICS 

Heater voltage 

  Heater current 

Vp 

If 

Anode voltage Va

Grid voltage -Vg

Anode current Ia

Mutual conductance S 

Amplification factor µ 

Internal resistance Ri 

6.3 

150 

V 

mA 

100 250 V 

0 8. 5 V 

11.8 10.5 mA 

3.25 2.2 mA/V 

21.5 17 

6.6 7.7 kS2 

CAPACITANCES Without shield With shield 

Anode to grid Cag

Grid to cathode and heater Ca/~ 

Anode to cathode and heater Cg/~ 

LIMITING VALUES (Design centre rating system) 

Anode voltage 

Anode dissipation 

Cathode current: 

(as R.F. oscillator or amplifier) Ik 

(as R.F. doubler or trebler) Ik 

Grid voltage -Vg

Grid current +Ig

Grid resistor Rg

Voltage between cathode and heater V~ 

Bulb temperature tbulb 

Va
0 

Va

Wa 

1 .4 1.3 pF 

1. 5 1.7 pF 

1.2 2. 6 pF 

max. 550 V 

max. 300 V 

max. 3. 5 W 

max. 30 mA 

max. 20 mA 

max. 100 V 

max. S.0 mA 

max. 250 kSl 

max. 150 V 

max. 180 ° C 

7Z2 7356 
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EC90 

OPERATING CHARACTERISTICS 

As R.F. amplifier or oscillator 

Class C telegraphy or F.M. 

Frequency f 50 100 MHz 

Anode voltage Va 300 300 V 

Grid voltage -Vg 27 27 V 

Anode current Ia 16.2 17.1 mA 

Grid current +Ig 3.8 2.9 mA 

Output power Wo 3.6 3.3 W 

Efficiency 
n 

67 55 

7Z2 7357 
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EC91 

S.©. TUBE 

Triode designed for use as grounded grid U.H.F. amplifier for frequencies >>p 
to 250 MHz. 

QUICK REFERENCE DATA 

Life test 500 hours 

Base Miniature 7 pin 

Heating Indirect 
A.C. or D.C. 
Series or parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

Mutual conductance S 8.5 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 7 pin 

:~:: 

Dimensions in mm 

7Z2 7568 
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EC91 

CHARACTERISTICS 

Anode voltage Va 250 V 

Grid voltage -Vg 1.5 V 

Cathode resistor Rk 150 St 

Anode current Ia 10 mA 

Mutual conductance S 8.5 mA/V 

Amplification factor µ 100 

Internal resistance Ri 12 kit 

Equivalent noise resistance Req 400 SZ 

CAPACITANCES 

Grid to cathode and heater Cgs 8.5 pF 

Anode to cathode and heater Cam max. 0.2 pF 

Anode to grid Cag 2.5 pF 

L1FE 

Production samples are tested during 500 hours. 

LIMTTIIVG VALUES (Absolute max. rating system) 

Anode voltage Va max. 550 V 
0 

Va max. 250 V 

Cathode current Ik max. 15 mA 

Grid voltage -Vg max. 100 V 

Voltage between cathode and heater Vkf max. 150 V 

Anode dissipation Wa max. 2.5 W 

7Z2 7358 
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EC1000 

S.Q. TUBE 

Special quality triode, designed for use as amplifier in measuring probes. 

QUICK REFERENCE DATA 

Life test 1000 hours 

Envelope Subminiature 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Heating Indirect 
A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 185 mA 

Equivalent grid noise voltage Vn max. 1 mV 

Anode current Ia 14 mA 

Mutual conductance S 14.5 mA/V 

DIMENSIONS AND CONNECTIONS 

Envelope: Subminiature 

m 
e 

Leads should not be soldered nearer than 5 mm to the seal. 
Leads should not be bent nearer than 2 mm to the seal. 
Method of shielding. See fig.l. 

Dimensions in mm 

7Z2 6104 
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EC1000 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 

III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

185 175- 195 

V 

mA 

Anode voltage Va 80 V 

Grid voltage -Vg 2 V 

Anode current Ia 14 mA 

Mutual conductance S 14. S mA/ V 

Amplification factor µ 27.5 

Input resistance rg 300 S2 

Frequency = 250 MHz 

Input resonance frequency f 400 MHz 

Anode supply voltage Vba 82 V 

Cathode resistor Rk 143 S2 

Anode current Ia 14.0 11.2-16.8 min. 8.2 mA 

Mutual conductance S 14.5 mA/V 

Anode supply voltage Vba 90 V 

Cathode resistor R k 680 St 

Grid supply voltage + Vbg 7.5 V 

Anode current Ia 14 mA 

Mutual conductance S 14.5 12.9-16.1 min. 9.2 mA/V 

Negative grid current -Ig max. 0.01 max.0.01 µA 

Leakage current between 
max. 5 max. 10 µA cathode and heater I~ 

Voltage between cathode and 
heater = 55 V. Cath. positive, 

7Z2 7359 
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EC1OOO 

CHARACTERISTICS (continued) 

Equivalent grid microphony 
I II 

voltage Vg max .1.0 mVRMS 

Peak acceleration = 4 g 

Frequency = 50 Hz 

Equivalent grid hum voltage Vg max.1.0 mVRMS 

Grid resistor = 0.5 b1S2 

Cathode resistor = 100 S2 

Heater centre grounded 

CAPACITANCES 

Grid to cathode Cgk 3.5 2.9 -4.1 pF 

Anode to gr id Cag 1.7 1.4-2.0 pF 

Grid to heater Cgf 33 23 - 43 mpF 

Anode to cathode Cak 450 325 - 575 mpF 

Anode to heater Caf 270 185 - 355 mpF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operatingconditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values during 1000 

hours. 

7Z2 7360 



EC 1000 

LIMIT'II~iG VALUES (Absolute max. rating system) 

Anode voltage Va 0 
max . 275 V 

Va max. 110 V 

Anode dissipation Wa max. 1.5 W 

Grid voltage - Vg max. 55 V 

Cathode current Ik max . 22 mA 

Voltage between cathode 
and heater Vkf max. 55 V 

Bulb temperature tbulb max. 170 °C 

Grid resistor: The grid resistance should be restricted to a value such that no 
limiting values are exceeded at -Ig = 0.01 µA. 
The D.C. feed back factor of the operating circuit may be taken 
into account. 
The Rg value will also be limited by the required current stability 
and the permissible hum level. 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 

7Z2 6107 
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EC8010 

S.O. TUBE 

Special quality U.H.F. triode designed for use as R.F. amplifier and oscil-
lator (max. frequency 1000 MHz). 

QUICK REFERENCE DATA 

Life test 10 000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 280 mA 

Anode current Ia 25 mA 

Mutual conductance S 28 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

~ ax 22~ 

N 
~ N 
~ co 
x ~ 

E 

7Z2 7361 
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EC8010 

CHARACTERISTICS 

Anode supply voltage Vba 200 V 

Anode resistor Ra 2.4 kSt 

Cathode resistor R k 47 S2 

Anode current Ia 25 mA 

Mutual conductance S 28 mA/V 

Amplification factor µ 60 

CAPACITANCES 

Without shield 

Anode to cathode and heater Cam 0.1 pF 

Grid to cathode and heater Cgs 7 pF 

Anode to grid Cag 1.4 pF 

With external shield 

Anode to cathode and heater Cam 0.09 pF 

Grid and screen to cathode and heater Cgs/kf 7.5 pF 

Anode to grid and shield Ca~gs 1.9 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 
conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7362 
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EC8010 

LIMITING VALUES (Absolute max, rating system) 

Anode voltage V~ max. 400 V 

Va max. 200 V 

Anode dissipation Wa max. 4.5 W 

Grid voltage -Vg max. 20 V 

Cathode current Ik max. 35 mA 

Grid resistor Rg max. 500 kS2 

Voltage between cathode and heater V~ max. 100 V 

Heater voltage: The average heater voltage should be b.3 V. 
Variations of the heater voltage exceeding the range of b.0 V 
to b.b V will shorten the tube life. 

7Z2 b294 
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ECC2000 

S.O. TUBE 

Special quality double triode with neutralisation screen, designed for use as  
V.H.F. amplifier (max. freq. 300 MHz) in a cascode circuit without external 
neutralisation, e.g, aerial amplifier for band III and frequency multiplier. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base 10 pin miniature with gold plated pins 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 335 mA 

Input section Output section 

Anode voltage 90 90 90 90 V 

Anode current 15 27 15 27 mA 

Mutual conductance 13 17.5 17 22 mA/V 

DIMENSIONS AND CONNECTIONS 

Base; 10 pin miniature 

Dimensions in mm 

max 22 

0 
E 

h 
0 
F 

nwu~ ~~ ~~ 
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ECC2000 

CHARACTERISTICS 

Heater voltage Vf 6.3 V 

Heater current If 335 mA 

Input section (unit a', g', k') 

Anode voltage V a' 90 90 V 

Neutralization screen voltage V Sn' 0 0 V 

Grid voltage -Vg' 2.1 1.4 V 

Anode current Ia, 15 27 mA 

Mutual conductance S 13 17.5 mA/V 

Amplification factor N 27 27 

Equivalent noise resistance R eq 250 200 n 

Output section (unit a,g,k) 

Anode voltage Va 90 90 V 

Grid voltage -Vg 2.0 1.4 V 

Anode current Ia 15 27 mA 

Mutual conductance S 17 22 mA/V 

Amplification factor µ 28 28 

Equivalent noise resistance R eq 200 150 

Insulation resistance between Rins Initial min. 100 M12 
electrodes End of life min. 20 MS2 

Leakage current between 
cathode and heater 

Voltage between cathode and 
heater V = 150 V 

Cathode positive Ikf Initial max. 15 µA 
End of life max. 20 µA 

Voltage between cathode and 
heater V = 50 V 

Cathode negative I~ Initial max. 15 µA 
End of life max. 20 µA 

7Z2 7364 
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ECC2000 

CAPACITANCES 

Input system (unit a', g', k') 

Grid to cathode, filament and 
neutralisation screen Cg'/k'fsn' 5.1 pF 

Anode to cathode, filament and 
neutralisation screen Ca'/k'fsn' 5.0 pF 

Grid to neutralisation screen Cg~sn~ 1.4 pF 

Anode to grid Ga.g. 0.45 pF 

Anode to neutralisation screen Ca'sn' 3.4 pF 

Output system {unit a, g, k) 

Cathode to grid and filament C
k/b'f 

6.5 pF 

Anode to grid and filament Ca/gf 3.2 pF 

Anode to cathode Cak 180 mpF 

Anode to grid 
Cag 

1.5 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 
conditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested under the following conditions during 10 000 
hours: (each unit) 

Heater voltage Vf 6.3 V 

Anode supply voltage Vba 110 V 

Grid supply voltage Vbg 17 V 

Cathode resistor Rk 680 S2 
7Z2 7365 
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ECC2000 

Ik

1kP 

Rg

LIMITING VALiJES (Absolute max. rating system) 

(Each unit) 

   Anode voltage Vao max. 450 V 

Va max. 250 V 

  Anode dissipation Wa max. 2.7 W 

Grid voltage -Vg max. 50 V 

Grid peak voltage -Vgp max. 150 V 

Duty factor max. 1~ 

Pulse duration max. 10 µs 

Cathode current 

Cathode peak current 

Duty factor max. 10~ 

Pulse duration max. 200 µs 

Grid resistor 

Automatic bias 

Voltage between cathode and heater 

Cathode positive V~ ~k+) max. 150 V 

Cathode negative V~ ~k _) max. 50 V 

Bulb temperature max. 225 

max. 40 mA 

max. 400 mA 

max. 1 Mtt 

oC

7Z2 6376 
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ECC2000 

OPERATING CHARACTERISTICS 

Cascode circuit, Frequency 200 MHz 

Supply voltage Vb 200 200 V 

Cathode resistor Rk 1200 680 S2 

Anode current Ia 15.5 26.5 mA 

Input resistance r g 910 670 SZ 

Input capacitance Ci 11 12 pF 

Noise figure F 2.5 2.5 kTo

Adapted to minimum noise 

Vb 
Y 

8 

Rk 

7Z0 A69 

7Z2 7366 
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i2AX7S 

S.Q. TUBE 

Special quality double triode designed for use as A. F .amplifier, oscillator and 
multivibrator . 

QUICK REFERENCE DATA 

Life test 1000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval 

Heating Indirect 
A. C . or D. C . ; Parallel supply 

Vf 6.3 or 12.6 V Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Amplification factor 

If 300 or 150 mA 

Ia 1.2 mA 

S 1.6 mA/V 

µ 100 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

maxaa 

Dimensions in mm 

7Z2 7367 
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12AX7S 

CHARACTERISTICS .Each system if applicable. 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If 

6.3 

300 276- 324 

V 

mA 

Anode voltage Va 250 V 

Grid voltage -Vg 2 V 

Anode current Ia 1.2 0.75-1.75 mA 

Mutual conductance S 1.6 1.25-2.05 min.1.12 mA/V 

Amplification factor µ 100 

Internal resistance R i 62.5 kS2 

Difference in anode 
current of both systems ~ Ia -Ia ' ~ max. 0.6 mA 

Negative grid current -Ig max. 0.5 max. 0.5 µA 

Vibrational noise output Vo max. 25 mVRMS 
(units connected parallel) 

Anode supply voltage 

Vba = 250 V 

Grid voltage -Vg = 2 V 

Frequency f = 25 Hz 

Acceleration 2.5 g 

Anode resistor Ra = 2 kSl 

Amplification 

Anode supply voltage Vba 100 V 

Grid voltage Vg 0 V 

Anode resistor Ra 0.5 MS2 

Grid resistor Rg 10 MS2 

Input voltage Vi 0.2 VRMS 

Output voltage Vo min. 8.4 VRMS 
7Z2 7368 
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12AX7S 

CHARACTERISTICS (continued) I II III 

Anode voltage Va

Grid voltage —Vg

Anode current Ia

Ivlutuai conductance S 

Amplification factor µ 

Internal resistance R i

100 

1 

0.5 

1.25 

100 

80 

V 

V 

mA 

mA/V 

kSl 

Insulation resistance 
min. 100 min. 50 MSZ between electrodes Rins 

Voltage between electrodes 
V=100V 

Leakage current between 
max. 10 max. 20 µA cathode and heater I~ 

Voltage between cathode and 
heater V~ = 100 V 

CAPACITANCES. Without external screen. 
Each system if applicable. 

Anode to grid, cathode and heater Ca/gam 3.9 pF 

Anode to cathode and heater Ca/~ 0.4 pF 

Ca'/k'f 0.3 pF 

Grid to anode, cathode and heater Cg/akf 3.7 pF 

Grid to cathode and heater Cg/~ 1.6 pF 

Anode to grid Cag 1.7 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

7Z2 7369 
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11AX1S 

SHOCK AND VBRATION RESISTANCE (continued) 

Vibration 

   The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
   quency of 50 Hz with an acceleration of 2.5 g. 

  LIFE 

Production samples are reared to be within the end of life values (column III) 

LIMTI'IIVG VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Cathode current 

Grid resistor with fixed bias 

Voltage between cathode and heater 

Bulb temperature 

Va max. 330 V 

Wa max. 1.1 W 

Ik max. 20 mA 

Rg max. 1 MS2 

V~ max. 100 V 

ibu~ max. 165 oC 

7Z2 7370 
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12AX7S 
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5636 

S.Q. DUAL CONTROL PENTODE 

Special quality dual control pentode designed for use as amplifier and mixer.   

QUIC% REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 

A.C. or D.C. ; Parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 150 mA 

Mutual conductance 
anode to grid No. l 

Mutual conductance 
anode to grid No.3 

Sagl 3.2 mA/V 

Saga 0.5 mA/ V 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 

nmaw 

Dimensions in mm 

Connections should not he soldered nearer than 5 mm to the seal. 

Leads should not be bent nearer than 1.5 mm to the seal. 
7Z2 5412 
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5636 

~~>us~~s 
Column I Nominal value or setting of the tube 

II Range values .for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

150 140 - 160 

V 

mA 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Grid No.3 voltage Vg3 0 V 

Cathode resistor Rk 150 SZ 

Anode current Ia 5.3 3.7 - 6.9 mA 

Grid No.2 current IIg2 4.0 2.8 - 5.4 mA 

Mutual conductance; 

DS :max. 
anode to grid No. l Sagl 3.2 2.7 - 4.0 mA/V 

20 
~ 
0 

anode to grid No.3 Saga 0.5 mA/V 

Internal resistance Ri 110 k52 

Negative grid No. l current -Igl max. 0.3 max. 1.0 µA 

Grid No. 1 resistor Rgl = 1 MS2 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Grid No.3 voltage Vg3 -1 V 

Cathode resistor Rk 150 SZ 

Anode current Ia 4.0 mA 

Grid No.2 current Ig2 5.8 mA 

Mutual conductance; 

anode to grid No, l Sagl 1.95 mA/V 

anode to grid No. 3 Saga 0.5 - 1, 8 mA/V 

Internal resistance Ri ~ 50 kS2 

7Z2 7371 
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5636 

CHARACTERISTICS (continued) 

I II III 

Grid No.l cut-off voltage -Vgl

100 

100 

100 

max. 7.5 V 

V 

V 

µA 

Anode voltage Va

Grid No. 2 voltage 
Vg2 

Anode current Ia

Grid No.3 cut-off voltage -Vg3

100 

100 

100 

max. 8.0 V 

V 

V 

µA 

Anode voltage Va

Grid No.2 voltage Vg2

Anode current Ia 

Leakage current between 

max. 5 max. 10 µA cathode and heater I~ 

Voltage between cathode and 
heater V~ = 100 V 

Insulation resistance between 
min. 100 min. 50 MS2 two electrodes Res

Voltage between electrodes = 100 V 

Vibrational noise output Vo

100 

10 

100 

0 

max. 40 mV 

V 

kS2 

V 

V 

Anode supply voltage Vba

Anode resistor Ra

Grid No.2 voltage Vg2

Grid No.3 voltage Vg3

Cathode by pass capacitor C = 1000 µF 

Cathode resistor Rk = 150 12 

Vibration frequency 40 Hz 

Acceleration 15 ~ 

7Z2 7372 
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5636 

CAPACITANCES With external shield 

I II 

Grid No.l to grid No.2, 
grid No. 3, cathode and heater Cgl/g2g3 kf 4.0 3.5 - 4.5 pF 

Grid No.3 to grid No.l, 
grid No.2, cathode and heater 

Cg3/g2g1 
~ 4.0 3. S - 4. 5 pF 

Anode to grid No.2, grid No.3, 
cathode and heater C

a/g2g3 ~ 
3.4 2.9 - 3.9 pF 

Anode to grid No.l Cag 1 
max.0.02 pF 

Anode to grid No.3 Cag3 
max. 1. 1 of 

Grid No. 1 to grid No.3 
Cglg3 

max.0.15 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to ascess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of S00 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 25 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column IIn 
during 1000 hours. 

7Z2 7373 
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5636 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 330 V 

Anode voltage Va max. 165 V 

Anode dissipation Wa max. 1.1 W 

Grid No.3 voltage Vg3 max. 30 V 

Grid No.3 negative voltage -Vg3 max. 55 V 

Grid No.2 voltage Vg2 max. 155 V 

Grid No.2 dissipation Wg2 max. 0.7 W 

Grid No.l voltage Vgl max. 0 V 

Grid No.l negative voltage -Vgl max. 55 V 

Grid No.l resistor Rgl max. 1.2 M52 

Cathode current Ik max. 16 mA 

Voltage between cathode and heater; 

D.C. component V~ max. 200 V 

peak value V~p max. 200 V 

Bulb temperature tbulb max. 220 °C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6. V will shorten the tube life. 
The tolerance of heater current (column In should be taken into 
account. 

7Z2 7374 
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5639 

S.Q. OUTPUT PENTODE 

Special quality pentode designed for use as output tube and video amplifier. 

QUICK REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 
A.C. or D.C., parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 450 mA 

Mutual conductance S 9 mA/V 

Anode current Ia 21 mA 

DIIVIENSIONS AND CONNECTIONS 

Base: Subminiature 

~nwm 

Dimensions in mm 

Connections should not be soldered nearer than 5 mm to the seal. 
Leads should not be bent nearer than 1.5 mm to the seal. 

7Z2 5417 
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5639 

~~ 
Column I Nominal value or setting of the tube 

II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life value 

I II III 

Heater voltage Vf 

Heater current If 

6.3 

450 420-480 

V 

mA 

Anode voltage Va 150 . V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor Rk 100 S2 

Anode current Ia 21 14-28 mA 

Grid No.2 current Ig2 4.0 2-6 mA 
OS: max. 

Mutual conductance S 9.0 7.5-10.5 20~ mA/V 

Internal resistance Ri 50 kS2 

Negative grid No.l current -Igl max. 1.0 max. 2.0 µA 

Grid No.l resistor 
Rgl =1MS1 

Grid No.l cut-off voltage -Vgl 14 

Mode voltage Va 150 V 

Grid No.2 voltage Vg2 100 V 

Anode current Ia max. 75 µA 

Leakage current between 
max. 15 max. 60 µA cathode and heater I~ 

Voltage between' cathode and 
heater V~ = 100 V 

Insulation resistance between 
min. 100 min. 50 MS2 two electrodes Rins 

Voltage between electrodes 
V=100V 

7Z2 7375 
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5639 

CHARACTERISTICS (continued) 

Vibrational noise output 

Anode supply voltage 

Anode resistor 

Grid No.2 voltage 

Cathode resistor 

Cathode by pass capacitor 
C k = 1000 µ F 

Grid No.l resistor Rgl = 0.1 MSZ 

Vibration frequency = 40 Hz 

Acceleration = 15 g 

I II III 

Vo max. 100 mVeff 

Vba 150 V 

R a 2 kS2 

Vg2 100 V 

R k 100 S2 

CAPACITANCES With external shield, inside diameter 10.3 mm 

Grid No.l to grid No.2, grid No.3, 
cathode and heater 

Anode to grid No.2, grid No.3, 
cathode and heater 

Anode to grid No.l 

SHOCK AND VIBRATION RESISTANCE 

I II 

Cgl /g2 k 
g3f 

Ca/g2 kg3f 

Cagl 

9 

8 

8-10 

7-9 

max.0.13 

pF 

pF 

pF 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are no[ intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

11~ 

Production samples are tested to be within the end of life values (column III) 
during 1 .000 hours . 

7Z2 7376 
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5639 

LI11~ffTING VALUES (Absolute max. rating system) 

Anode voltage Va 
0 max. 330 V 

Anode voltage Va max. 165 V 

Anode dissipation Wa max. 4 W 

Grid No.2 voltage Vg2 
max. 155 V 

Grid No.2 dissipation Wg2 max. 1 W 

Grid No.l voltage Vgl 
max. 0 V 

Grid No.l negative voltage _ 
Vgl max. 55 V 

Grid No.l resistor 
with fixed bias Rgl max. 100 kSZ 

with automatic bias Rgl max. 500 kSl 

Cathode current Ik max. 40 mA 

Voltage between cathode and heater, 
d.c. component V~ max. 200 V 

peak value V~'p max. 200 V 

Bulb temperature ibulb max. 220 °C 

Heater voltage: The average heater voltage should be 6.3 V 

Variations of the heater voltage exceeding the range of 6.0 to 

6.6 V will shorten the tube life. 

OPERATING CHARACTERISTICS 

Output tube class A 

Anode voltage Va 150 V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor Rk 100 Sl 

Load resistance Ra ti 9 kSl 

Input voltage Vi 2 VAS

Output power Wo 1 W 

7Z2 7377 
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5642 

S.O. TUBE 

Single anode rectifier for use in the E.H.T. supply of oscilloscopes. 

QUICH REFERENCE DATA 

Life test 

Heater voltage 

Heater current 

Heating 

Peak inverse voltage 

Anode current 

500 hours 

Vf 1.25 V 

If 200 mA 

Direct 
A.C. or D.C. 

.Va~ vp

Ia

10 kV 

250 µA 

DIMENSIONS AND CONNECTIONS 

Connections: Flying leads 
a 

,•, v 
O 

CAPACITANCES 

Anode to filament 

Dimensions in mm 

C~ 0.6 pF 

Not tinned 7Z2 7378 
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5642 

LIMTTIIVG VALUES Resign centre rating system 

Anode peak inverse voltage Vainvp max. 10 kV 

Anode current Ia max. 250 µA 

Anode peak current 

Pulse duration max. 10 µsec 

Duty factor max. 0.15 

Iap max. 5 mA 

Anode peak current 

Sine wave input 

Frequency min. 5 kHz 

Iap max. 1.5 mA 

7Z2 7379 
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5654 

S.Q. TUBE 

Special quality pentode designed for use as wide-band amplifier. 

QUICK REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Miniature 7 pin 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 175 mA 

Mutual conductance S 5 mA/V 

Sharp cut off 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 7 pin 

Dimensions in mm 

7Z2 7380 
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5654 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Lzitial spread 

I II

Heater voltage Vf

Heater current If

6.3 

175 160 - 190 

V 

mA 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Grid No.l voltage -Vgl 2 V 

Anode current Ia 7.5 5 - 11 mA 

Grid No.2 current Ig2 2.5 0.8 - 4.0 mA 

Mutual conductance S 5 3.8 - 6.2 mA/V 

Internal resistance Ri 0.34 MS2 

Negative grid current -Igl max. 0.1 µA 

Anode supply voltage Vba 120 V 

Grid No.2 voltage Vg2 120 V 

Anode resistor Ra 0.1 MSl 

Grid No. l voltage -Vgl 10 V 

Anode current Ia max. 200 µA 

Grid No.l cut off voltage -Vgl 8.5 V 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Anode current Ia 10 µA 

Leakage current between 
max. 10 µA cathode and heater I~ 

Voltage between cathode and 
heater V~ = 100 V 

Insulation resistance between 
min. 100 MS2 two electrodes R 

7Z2 7381 



5654 

CAPACITANCES. With external shield 
I II 

Grid No.l to grid No.2, grid No.3 

Cgl /g2g3kf 4.0 3.4 - 4.6 pF cathode and heater 

Mode to grid No.2, grid No.3 
cathode and heater Ca/g2g3kf 2.85 2.45 - 3.25 pF 

Mode to grid No.l 
Cagl 

max. 0.02 pF 

Grid No.1 to grid No.2 
Cglg2 

1.~ pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 

tube. These conditions are not intended to be used as normal operating condi-

tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g. 

i1~ 

Production samples are tested to be within the end of life values (column III) 
during 1000 hours. 

722 7382 
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5654 

LIMTIZNG VALUES (Absolute max. rating system) 

Anode voltage Vao max . 600 V 

Va max . 200 V 

Grid No.2 voltage Vg2o max. 600 V 

Vg2 max . 155 V 

Grid No.l voltage -Vgi max. 50 V 

+ Vg l max . 0 V 

Anode dissipation Wa max. 1.65 W 

Grid No.2 dissipation Wg2 max. 0.55 W 

Cathode current Ik max. 20 mA 

Grid No.l current Igl max. 1 mA 

Grid No.I resistor Rgl max. 0.1 MSl 

Voltage between cathode and heater V~ max. 135 V 

Bulb temperature tbu~ max. 165 °C1) 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 5.7 V to 
7.0 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account. 

))  ~Tbu e llife and reliability of performance will be enhanced by operation at lower 
temperatures. 7Z2 7383 
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5118 

S.Q. TRIODE 

Special quality triode designed for use as R.F. amplifier, oscillator (max-. fre  
quency 1000 MHz), and AF amplifier. 

QUICK REFERENCE DATA 

Life test 500 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 

A.C. or D.C. , Parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 150 mA 

Anode current Ia 13 mA 

Mutual conductance S 6.5 mA/ V 

DIl4IENSIONS AND CONNECTIONS 

Base :Subminiature 

Socket: B1506 81 

~,mm. 

Dimensions in mm 

Connections should not be soldered nearer than 5 mm to the seal. 
Leads should not be bent nearer than 1. 5 mm to the seal. 
On request the tube can also be delivered with shortened leads of 4.7-5.4 mm. 

7Z2 7384 
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5718 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 

Heater current If

6.3 

150 138 - 162 

V 

mA 

Anode voltage Va 100 V 

Cathode resistor R k 150 S2 

Anode current Ia 8.5 6 - 11 mA 

Mutual conductance S 5.8 4.8 - 6.8 ~ 20~ mA/V 
0 

Internal resistance Ri 4.65 kSt 

Amplification factor µ 27 23 - 31 - 

Anode voltage Va 100 V 

Negative grid voltage -Vg max. 7 V 

Anode current Ia 100 µA 

Cut off voltage -Vg 7 V 

Anode voltage Va 100 V 

Anode current Ia 10 µA 

Anode voltage Va 150 V 

Cathode resistor R k 180 S2 

Anode current Ia 13 mA 

Mutual conductance S 6.5 mA/V 

Internal resistance Ri 4.15 kS2 

Amplification factor µ 27 -

Negative grid current (R k =380 S1) -Ig max.0.4 max.0.6 µA 

Cut off voltage -Vg 11 V 

Anode voltage Va 150 V 

Anode current Ia 10 µA 

7Z2 7385 
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5718 

CHARACTERISTICS (continued) 

Leakage current between 
cathode and heater 

Voltage between cathode and 
heater = 100 V 

I II III 

I~ max. 10 µA  

Insulation between two electrodes Rths

CAPACITANCES 
With external 

shield 

Anode to cathode and heater 

Grid to cathode and heater 

Anode to grid 

min. 50 MS2 

Without shield 

I I II 

Ca~~ 2.4 0.7 0.5 - 0.9 pF 

Cg~~ 2.4 2.2 1,6 - 2.8 pF 

Cag 1.3 1.45 1.1 - 1.8 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column IIn 
under the following conditions during 500 hours: 

Anode voltage Va = 100 V 

Cathode resistor Rk = 150 S2 

Grid resistor Rg = 1 MS2 

Voltage between cathode and heater (cath.neg.) V~ = 200 V 

7Z2 7386 
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LIIVIITIIVG VALUES (Absolute max. rating system) 

- - - 

Anode voltage Va max. 165 V 

Grid voltage -Vg max. 55 V 

Anode dissipation Wa max. 3.3 W 

Anode current Ia max. 22 mA 

Grid current Ig. max. 5. 5 mA 

Grid resistor Rg max. 1.2 MS2 

Voltage between cathode and heater V~ max. 200 V 

Bulb temperature 1) tbulb max. 250 °C 

Heater voltage: 1fie average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current (column II) should be taken into 
account. 

OPERATING CHARACTERISTICS 

As R.F. amplifier ' 

Anode voltage Va 100 150 V 

Cathode resistor Rk 150 180 Sl 

Anode current Ia 8. 5 13 mA 

Mutual conductance S 5.8 6. 5 mA/V 

As oscillator 

Anode voltage Va 150 V 

Anode current Ia 20 mA 

Output power Wo 0.9 W 

Frequency f 500 MHz 

1) In the interest of optimum life performance it is recommended to reduce the 
bulb temperature by fixing the bulb direcilyto the chassis with a metal clamp. 
(ZE1100) 7Z2 7387 
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OPERATING CHARACTERISTICS (continued) 

As A.F: amplifier Fig.l 

Anode supply voltage Vb 100 200 100 200 100 200 V 

Anode Ra 47 47 100 100 270 270 kSZ resistor 

Grid resistor Rg 270 270 270 270 270 270 kS2 

Grid resistor next stage Rg' 100 100 270 270 470 470 kS2 

Cathode resistor R k 1.0 0.82 2.2 1.8 8.2 5.6 kSZ 

Input voltage Vi 0.5 1.0 0.5 1.0 0. S 1.0 VAS

Voltage gain Vo/Vi 16.4 19.0 16.4 18.6 14.8 16.2 -

Total distortion dtot 3.9 4.0 3.0 3.2 2.8 3.2 

V; 

Fig.l 

n~ 

+Vb 

7Z2 7388 
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S.Q. TUBE 

Special quality triode designed for use as A.F. amplifier 

QUICH REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage 

Heater current 

Mutual conductance 

Amplification factor 

Vf 6.3 V 

If 150 mA 

S 2.3 mA/V 

µ 70 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 

~mm~ 

Leads should not be soldered nearer than 5 mm to the seal. 
Leads should not be bent nearer than 2 mm to the seal. 

Dimensions in mm 

722 6063 
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c>~,~Is~rlcs 
Column I Nominal value or setting of the tube 

II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf 6.3 

Heater current If 150 140 - 160 

V 

mA 

Anode supply voltage Vba 100 V 

Cathode resistor Rk 1500 S2 

Anode current Ia 0.73 0.5 - 0.9 mA 

Mutual conductance S 1.7 

Internal resistance R i 41 

1.4 - 2.0 min. 1.1 mA/" 

kSt 

Amplification factor µ 70 60 - 80 

Cut-off voltage -Vg 2.5 V 

Anode current Ia max. 50 µA 

Grid voltage -Vg 1.8 V 

Anode current Ia min. 5 µA 

Negative grid current -Ig max.0.3 max.0.6 µA 

Anode supply voltage 
V~=150V 

Cathode resistor Rk = 2700 S2 

Anode supply voltage Vba 150 V 

Cathode resistor R k 680 S2 

Anode current Ia 1 .85 

Mutual canductance S 2.3 

mA 

mA/V 

Amplification factor µ 70 

Internal resistance R i 30.5 kS2 

Leakage current between 
max. 5 µA cathode and heater I~ 

Voltage between cathode 
and heater V~ = 100 V 

7Z2 7389 
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CHARACTERISTICS (continued) 

Insulation resistance 
between electrodes 

Voltage between electrodes 

=100V 

I II III 

R ins min. 100 min. 25 MS2 

Vibrational noise output 

Anode supply voltage Vba = 100 V 

Anode resistor Ra = 10 kS2 

Cathode by-pass capacitor Ck = 1000 pF 

Vibration frequency = 40 Hz 

Acceleration = 15 g 

Vo max . 25 mV 

CAPACITANCES I II 

Anode to cathode and heater Ca/kf 0.6 0.4-0.8 pF 

Grid to cathode and heater • Cg/kf 1.7 1.2 -2.2 pF 

Anode to grid 
Cag 

0.8 0.6 - 1 .0 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied 

tube. These conditions are not intended to 

Shock 

The tube is subjected 5 times in each of 
supplied by an NRL shock machine with 

Vibration 

The tube is subjected during 32 hours in 

quency of 50 Hz with an acceleration of 

to assess the mechanical quality of the 

be used as normal operatingconditions. 

4 positions to an acceleration of 500 g 
the hammer lifted over an angle of 30°. 

each of 3 positions to a vibration fre-

2.5 g. 

7Z2 7390 

~ o. ~ ~. ~ 966 



5719 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 1000 hours. 

  Anode supply voltage 

   Cathode resistor 

--- - --  Grid resistor 

Voltage between cathode 
and heater (k pos) 

Vba 

R k

Rg

Vkf 

150 V 

680 S2 

1 MS2 

200 V 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max . 330 V 

Va max . 165 V 

Grid voltage -Vg max. 55 V 

+ Vg max . 0 V 

Anode dissipation Wa max. 0.55 W 

Anode current Ia max. 3.3 mA 

Peak voltage between cathode 
and heater 

Bulb temperature 

Heater voltage 

Vkf 
p 

max . 200 V 

tbulb rnax. 220 ° C 

Vf
max. 6.6 V 
min. 6.0 V 

OPERATING CHARACTERISTICS 

Elnode supply voltage Vba 100 100 100 100 I00 100 V 

Cathode resistor R k 2.7 2.7 5.6 6.8 10 10 kS2 

Anode resistor Ra 0.1 0.1 0.27 0.27 0.47 0.47 MSZ 

Grid resistor Rg 1 .0 1 .0 1 .0 1 .0 1 .0 1 .0 MS2 

Grid resistor next stage Rg' 0.27 0.47 0.47 1 .0 ij .47 1 .0 MS2 

Voltage gain V° ,/b'i 37 39 41 42 40 43 

Total distortion d; of 2.4 2.1 2.1 1.8 2.4 1 .7 °fo

7Z2 7391 
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Anode supply voltage V~ 200 200 200 200 200 200 V 

Cathode resistor R k 1.5 1.8 3.3 3.9 5.6 6.8 lcst 

Anode resistor Ra 0. i 0. t 0.27 0.27 0.47 0.47 Mtt 

Grid resistor Rg 1.0 1.0 1.0 1.0 1.0 1.0 MS2 

Grid resistor next stage Rg~ 0.27 0.47 0.47 1.0 0.47 1.0 MS2 

Voltage gain Vo/Vi 44 46 49 50 48 50 

Total distortion dtot 0.7 0.7 0.9 0.7 0.9 0.7 ;g 

7Z2 6067 
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S.O. TUBE 

Special quality pentode designed for use as R.F. amplifier. 

QUICH REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Miniature 7 pin 

Heating Indirect 

Heater voltage 

Heater current 

Sharp cut-off 

Double control 

A . C . or D. C . ; parallel supply 

Vf 6.3 V 

If 175 mA 

DA4ENSIONS AND CONNECTIONS 

Base: Miniature 7 pin 

k, s 

Dimensions in mm 

max 19 

~"~ 

0 
E 

~~~ • 
nmyo 

7Z2 6304 
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CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

175 160 - 190 

V 

mA 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Grid No.3 voltage Vg3 0 V 

Grid No.l voltage -Vgl 2 V 

Anode current Ia 5.2 2.5 - 9 r 0 mA 

Grid No.2 current Ig2 3.5 max.5.5 mA 

Mutual conductance, grid No.l Sgl 3.2 2.5 -4.5 
ma~0°J

mA/V 

Mutual conductance, grid No.3 Sg3 0.47 mA/V 

Internal resistance Ri 150 kSl 

Negative grid No.l current -Igl max.0.1 max. 0.2 µA 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Grid No.3 voltage -Vg3 3 V 

Grid No.l voltage -Vgl 2 V 

Anode current Ia 3.6 mA 

Grid No.2 current Ig2 4.8 mA 

Mutual conductance, grid No.l Sgl 1 .85 mA/V 

Mutual conductance, grid No.3 Sg3 0.7 mA/V 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Grid No.3 voltage -Vg3 5 V 

Grid No.l voltage -Vgl 2 V 

Mutual conductance, grid No.3 S¢„ 1.2 0.7 - 1.7 mA/V 
7Z2 7392 
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CHARACTERISTICS (continued) I II III 

Cut-off voltage -Vgl 8 

120 

120 

0 

max. 50 

V 

V 

V 

V 

µA 

Anode voltage Va

Grid No.2 voltage Vg2

Grid No.3 voltage Vg3

Anode current Ia

Cut-off voltage -Vgl 6 V 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Grid No.3 voltage Vg3 0 V 

Anode current Ia min, 5 µA 

Cut-off voltage -Vg 3 V 
-Vg3 5.5 V 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Anode current Ia min. 5 µA 

Cut-off voltage -Vg 3 V 
-Vg3 10 V 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Anode current Ia max. 50 µA 

Cut-off voltage -Vg 2 V 
-Vgz 15 V 

Anode voltage Va 120 V 

Grid No.2 voltage Vg2 120 V 

Anode current Ia 10 µA 

Leakage current between 
max. 10 max. 10 µA cathode and heater I~ 

Voltage between cathode and 
heater Vkf = 100 V 
Cathode negative 7Z2 7393 
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CHARACTERISTICS (continued) 

Vibrational noise Vo

  Anode voltage Va = 120 V 

  Grid No.2 voltage Vg2 = 120 V 

  Grid No.l voltage -Vgl = 2 V 

Grid No.3 voltage Vg3 = 0 V 

Anode resistor Ra = LO kS1 

Vibration frequency = 50 Hz 

Acceleration = 10 g 

CAPACITANCES With external screen 

Anode to grid No.3, grid No.2, 
cathode, heater and screen 

Grid No.l to grid No.3, grid No.2, 
cathode, heater and screen 

Grid No.l to grid No.3 

Anode to grid No.1 

Grid No.l to grid No.3, gr id No.2, 
cathode, heater and screen 

Cathode current Ik = 12 mA 

Frequency = 100 MHz 

SHOCK AND VIBRATION RESISTANCE 

Ca/g3g2kfs 

Cgl /g3g2kfs 

Cglg3 

Cagl 

Cgl/g3g2kfs 

I II 

max. 150 mV 

3.0 2.6-3.4 pF 

4.0 3.5-4.5 pF 

max.150 mpF 

max. 20 mpF 

5.5 pl* 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 
conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NR L shock machine with the hammer lifted over `an angle of 30° . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7394 
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LIFE' 

Production samples are tested to be within the end of life values (column III) 
during 1000 hours. 

LIMTI'ING VALUES (Absolute max. rating system) 

Anode voltage Va max. 200 V 

Grid No.2 voltage Vg2 max. 155 V 

Grid No.3 voltage Vg3 max. 30 V 

Anode dissipation Wa max. 1.85 W 

Grid No.2 dissipation Wg2 max. 0.85 W 

Cathode current Ik max. 20 mA 

Voltage between cathode and heater Vkf max. 100 V 

Grid resistor with fixed bias Rgl max. 1 Ivg2 

Bulb temperature tbulb max. 165 ° C 

7Z2 7395 
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5726 

S.Q. DOUBLE DIODE 

Special quality double diode designed for use as detector or low-current power  

rectifier. 

QUICK REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Miniature 7 pin 

Heating Indirect 

Heater voltage 

Heater current 

Diode current 

Inverse peak voltage 

A.C. or D.C. 

Series or parallel supply 

Vf 6.3 V 

If 300 mA 

Id 10 mA 

Vinvp 360 V 

DIMENSIONS AND CONNECTIONS 

Base: Miniature 7 pin 

dl 

s 

kl 

d2 

Dimensions in mm 

7Z2 7396 
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CHARACTERISTICS (both systems if applicable) 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 

I II 

Heater voltage Vf 

Heater current If

6.3 

300 275 - 325 

V 

mA 

Diode current Id 

10 

min. 40 mA 

V Diode voltage Vd 

Diode current Ido

0 

40 

0 

40 

2 - 20 

max. ~ 

µA 

V 

kS2 

µA 

V 

kS? 

Diode voltage Vd

Series resistor R 

Difference in.diode current (Id_Id'I 

Diode voltage Vd 

Series resistor R 

Leakage current between 
may. 1(I µ:~ cathode and heater Ikf

Voltage between cathode and 
heater V~ = 100 V 

Insulation resistance between 

min. 100 MS2 t.vo electrodes Rins 

Voltage between electrodes = 300 V 

Resonant frequency 700 

3.2 

3.9 

2.4 - 4 

3. 1 - 4.7 

max.0.026 

MHz 

pF 

pF 

pF 

CAPACITANCES 

Diode to cathode heater and screen Cd~kfs 

Cathode to diode heater and screen Ck~dfs 

Diode No.l to diode No.2 
Cdld2 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 

tube. These conditions are not intended to be used as normal operating condi-
tions . 

7Z2 7397 
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Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 700g 
supplied by an NRL shock machine with the hammer lifted over an angle of 450. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre   
quency of 50 Hz with an acceleration of 2. 5 g. 

LIFE 

Production samples are tested during 1000 hours. 

LIMITING VALUES (Absolute max. rating system) (Per system if applicable) 

Inverse peak voltage Vinvp max. 360 V 

Diode current Id max. 10 mA 

Diode peak current Idp max. 60 mA 

Peak voltage between cathode and heater V~p max. 360 V 

Bulb temperature tbulb max. 165 °C 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 5.7 V to 
7.0 V will shorten the tube life. 

OPERATING CHARACTERISTICS 

As full wave power rectifier 

A.C. supply voltage Vtr 2 x 165 VAS

Capacitance C 8 µF 

Series resistor per diode Rs 300 S2 

Load resistor R1 11 kS2 

D.C. current Io min. 16 mA 

As half wave rectifier (per system) 

A.C. supply voltage Vtr 117 VAS 

Capacitance C 8 µF 

Series resistor Rs 300 S2 

D.C. current Io 9 mA 

7Z2 7398 

10.10.1966 3 



5726 

100 

Id 
(mv 

80 

60 

40 

7A 

TI03757-~ 

DO 5 10 15 Vd (V) 



5726 

7703756—e •b 

 7 

ZOO

~~~ 
SOk,~ 

1Q'Jk,lL 

■1 ~ 
tl ~ 

~~ ~~ 
~.

■ ~~ 

►~ ~■■~ ~ 

~~ 
.o 
N 

I

1 

10 
Id
(m<U 

8 

6 

4 

2 

Vd (V)-60 -40 -20 0 
i 

10.10.1966 s 



5726 

rzonss-eyer 

 F 

~~ 

10 

Id 
(mom 

4~► ~'  ~`_ 
Vd (V)-15 -10 -5  o° 

C 



5840 

S.Q. TUBE 

Special quality pentode designed for use A.F. and R.F. amplifier (max. fre 
quency 400 MHz) 

QUICK REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 
A.C. or D.C. ; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 150 mA 

Mutual conductance S 5 mA/V 

Anode current Ia 7.5 mA 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 

max J1215' 

Leads should not be soldered nearer than 5 mm to the seal 

Leads should not be bent nearer than 2 mm to the seal. 

Dimensions in mm 

7Z2 7443 
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CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

150 140 - 160 

V 

mA 

Anode supply voltage Vba 100 V 

Grid No.2 supply voltage Vbg2 100 V 

Cathode resistor Rk 150 S2 

Anode current Ia 7.5 5.5 - 9.,5 mA 

Grid No.2 current Ig2 2.4 1.5 - 3.3 mA 

Mutual conductance S 5 4.2 - 5.8 min. 3.5 mA/V 

Internal resistance Ri 260 min. 175 kS2 

Negative grid No.l current -Igl max.0.3 max.0.8 µA 

Cut-off voltage -Vgl 9 V 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Anode current Ia 10 max. 50 µA 

Leakage current between 
max. 5 max. 10 µA cathode and heater Ikf 

Voltage between cathode and 
heater Vkf = 100 V 

Vibrational noise output Vo max. 60 mV~S

Anode supply voltage Vba = 100 V 

Grid No.2 supply voltage Vbg2 = 100 V 

Cathode resistor Rk = 1~0 S2 

Anode resistor R a = 10 kS2 

Cathode by-pass capacitor Ck=1000µF 

Vibration frequency = 50 Hz 

Acceleration = 15 g 

Insulation resistance 

a to all at V = 300 V Ri ns min. l0U MS2 

g~ to all at V = l00 V Rins min. 100 MS2 
7Z2 1444 
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CAPACITANCES With external 
screen 

I II 

Without 
external shield 

I II 

Anode to grid No.2, cathode, 
heater and screen Ca/g2kfs 

Grid No. 1 to grid No.2, 
cathode, heater and screen Cgl~g2kfs 

Anode to grid No. l C
agl

SHOCK AND VIBRATION RESISTANCE 

3.4 

4.2 

2.9-3.9 

3.5-4.9 

max. 15 

1.9 

4.0 

max. 30 

pF 

pF 

mpF 

The following test conditions are applied to assess the mechanical quality of 

the tube. These conditions are not intended to be used as normal operating 
conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions toa vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 1000 hours. 

Anode supply voltage 

Grid No.'2 supply voltage 

Cathode resistor 

Vba 100 V 

Vbg2 100 V 

Rk 150 S2 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 330 V 

Va max. 165 V 

Grid No.2 voltage Vg2o max. 330 V 

Vg2 max. 155 V 

Anode dissipation Wa max. 1. 1 W 

Grid No.2 dissipation Wg2 max. 0.55 W 
7Z2 7445 
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LIMTTIIVG VALUES (continued) 

Cathode current Ik max. 16.5 mA 

Grid No.l voltage -Vgl max. 55 V 

Voltage between cathode and heater V~ max. 200 V 

Grid No.l resistor Rgl rnax. 1.1 MSZ 

Bulb temperature tbu~ max. 220 °C 

OPERATING CHARACTERISTICS Fig.l 

Supply voltage V 100 150 100 150 100 150 V 

Anode resistor Ra 100 100 270 270 470 470 kSl 

Grid No.2 resistor Rg2 0.22 0.27 0.68 0.82 1.2 1. 5 kS2 

Grid No.l resistor 

Total distortion 

(Vi = 0.1 VRMS) 

Voltage gain 

(Vi = 0.1 VRMS) 

Total distortion 
(+Igl = 0.3µA) 

Voltage gain 
(+Igl = 0.3µA) 

Input voltage 

(+Igl = 0.3µA) 

Rgl, 

dtot 

Vo/Vi 

dtot 

Vo/Vi 

Vi 

0.27 

2.8 

82 

4.9 

77 

0.23 

0.27 

1.5 

115 

4. 8 

109 

0.2 

0.47 

2.5 

95 

4.7 

91 

0.15 

0.47 

2.4 

132 

4.9 

128 

0.16 

1.0 

2.3 

117 

5.0 

114 

0.14 

1.0 

3.0 

167 

4. 8 

159 

0.14 

MS2 

VRMS 

V, 

~zoc~s+ 

Fig.l 
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5842 

S.Q. TUBE 

Special quality triode designed for use as grounded grid H.F. and I.F. wide 
band amplifier. 

QUICK REFERENCE DATA 

Life test 1000 hours 

Low interface resistance 

Mechanical quality Shock and vibration resistant 

Base Noval 

Heating Indirect 
A.C. or D.C.; Parallel supply 

Heater voltage Vf 

Heater current 

Anode current 

Transconductance 

If

Ia

S 

6.3 V 

300 mA 

26 mA 

24 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

7206911 

max 22 

7zoww 

Dimensions in mm 

7Z2 7399 

10.10.1966 1 



5842 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 

I II 

Heater voltage Vf 

Heater current If

6.3 

300 280 - 320 

V 

mA 

Anode supply voltage Va 150 V 

Cathode resistor Rk 60 S2 

Anode current Ia 26 19 - 33 mA 

Mutual conductance S 24 19 - 29 mA/V 

Amplification factor µ 50 

Negative grid current -Ig max.0.2 µA 

Cut -off voltage -Vg 10 V 

Anode current Ia =max. 100 µA 

Leakage current between 

max . 15 µA cathode and heater Ikf 

Voltage between cathode and 
heater V~(cath . pos .) = 100 V 

Insulation resistance between 

min. 100 MS2 electrodes R ins 

Voltage between electrodes = 300 V 

Vibrational noise output Vo max.100 mV 

Anode supply voltage Vba = 150 V 

Anode resistor Ra = 2 kS2 

Negative grid voltage -Vg = 2 V 

Vibration frequency = 20-2000 Hz 

Acceleration = 4 g 

7Z2 7400 

2 



5842 

CAPACITANCES I II 

Anode to cathode and heater Ca/~ max.0.55 pF 

Cathode to grid and heater Ck/gf 9.0 8- 10 pF 

Anode to grid and heater Ca/gf 1.8 1.5-1.95 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied,to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 

supplied by an NRLshock machine with the hammer lifted over an angle of 300. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested 
during 1000 hours. 

LIMITING VALUES Absolute maximum rating system 

Anode voltage Vao 
max . 400 V 

Va max . 200 V 

Anode dissipation Wa max. 4.5 W 

Grid voltage -Vg max. 50 V 

Grid peak voltage -Vg max. L00 V 
P 

Cathode current Ik max. 38 mA 

Voltage between cathode and heater Vkf max. 60 V 

Bulb temperature [bulb max. t60 ° C 

Grid resistor: fixed bias Rg max. 0. 15 MS? 

automatic bias Rg max. 0.3 MS2 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 to 
6.6 V will shorten the tube life. 

The tolerance of heater current (column II) should be taken into 

account. 77_2 74(11 
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5899 

S.Q. TUBE 

Special quality pentode designed for use as controlled R . F . or I. F . amplifier 
(max. freq. 400 MHz). 

QUICK REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 150 mA 

Anode current Ia 7.2 mA 

Mutual conductance S 4.5 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 
max A2AS 

Leads should not be soldered nearer than 5 mm to the seal 
Leads should not be bent nearer than 2 mm to the seal 

Dimensions in mm 

7Z2 7402 

10.10.1966 t 



5899 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

150 140-160 

V 

mA 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor R k 120 S2 

Anode current Ia 7.2 5.2-9.2 mA 

Grid No.2 current Ig2 2.0 1.0-3.0 mA 

Mutual conductance S 4.5 3.8-5.2 
OS max. 

25~ v 
mA/V 

Internal resistance R i 260 min.175 kS2 

Negative grid No.l current —Igl max.0.3 max. 0.8 µA 

Mutual conductance S 25 1- 75 µA/V 

Grid No.l voltage —Vgl 14 V 

Leakage current between 
max. 5 max. 10 µA cathode and heater Ikf 

Voltage between cathode and 
heater Vkf = 100 V 

Insulation resistance between 
electrodes Rins min. 100 MS2 

7Z2 7403 
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5899 

CHARACTERISTICS (continued) 

Vibrational noise output 

I II 

Vo max . 60 mVR~ 

Anode supply voltage 

Vba = 100 V 

Grid No.2 supply voltage 

Vbg2 = 100 V 

Cathode resistor R k = 120 52 

Anode resistor Ra = 10 kSl 

Grid No. 1 resistor Rgl = 1 MS2 

Cathode bypass capacitor 

Ck = 1000 µF 

Vibration frequency = 50 Hz 

Acceleration = 15 g 

CAPACITANCES With external shield 

Anode to grid No.2, cathode 

heater and screen Ca/g2kfs 3.4 2.9 -3.9 pF 

Grid No.l to grid No.2, cathode 

heater and screen 
Cgl/g2kfs 

4.2 3.8 -4.8 pF 

Anode to grid No. 1 
Cagl 

max. 15 mpF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating con-

ditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 

supplied by an NR L shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7404 
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5899 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 1000 hours. 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Cathode resistor Rk 120 Sl 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Va max. 165 V 

Grid No.2 voltage Vg2 max. 155 V 

Anode dissipation Wa max. 1.1 W 

Grid No.2 dissipation Wg2 max. 0.55 W 

Cathode current Ik max. 16.5 mA 

Voltage between cathode and heater Vkf max. 200 V 

Grid No.l resistor Rgl max. 1.2 MS2 

Bulb temperature tbulb max. 220 °C 

7Z2 7405 
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5902 

S.Q. TUBE 

Special quality pentode designed for use as A.F. power output tube. 

QUICK REFEREA'CE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 
A.C. or D C. ; parallel supply 

Heater voltage V f 6.3 V 

Heater current If 450 mA 

Anode current Ia 30 mA 

Output power Wo 1.0 W 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 

max 10.16 

x 
0 
E 

E, 
~mTm~ 

Dimensions in mm 

The leads should not be soldered nearer than 5 mm to the seal and should not be 

bent nearer than 1. 5 mm to the seal. 
7Z2 6074 
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5902 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vp 

Heater current If 

6.3 

450 420 - 480 

V 

mA 

Anode voltage Va 100 V 

Grid No.2 voltage Vg2 100 V 

Grid No.l voltage -Vgl 9 V 

Anode current Ia 30 mA 

Grid No.2 current Ig2 2.2 mA 

Mutual conductance S 4.2 mA/V 

Anode supply voltage Vba 109 V 

Grid No.2 supply voltage Vbg2 109 V 

Cathode resistor Rk 270 S2 

Anode current Ia 30 23 - 37 mA 

Grid No.2 current Ig2 2.2 max. 4.0 mA 

Mutual conductance S 4.2 3.5 - 4.9 mA/V 

Internal resistance Ri 15 min. 10 kS2 

Negative grid No.l current -Igl 1 2 µA 

Output power Wo 1 .0 min.0. 75 
OWo ~ max. 

2 Jiu 
~,~ 

Load resistance R~ = 3 kS2 ti

Leakage current between 
max. 15 max. 60 µA cathode and heater I~ 

Voltage between rar3r6d"e 
and heater V~ = 100 V 

7Z 2 7406 
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5902 

CHARACTERISTICS (continued) 

II 

Vibrational noise output Vo max. 100 mV ~S 

Anode supply voltage Vba = 110 V 

Grid No.2 supply voltage Vbg2 = 110 V 

Cathode resistor Rk = 270 S2 

Cathode by-pass capacitor Ck = 1000 pF 

Anode resistor Ra = 2 kS2 

Vibration frequency = 50 Hz 

Acceleration = 15 g 

CAPACITANCES 
I II 

Anode to grid No.2, cathode, 
heater and screen Ca/g2kfs 7.2 6.5 - 8.5 pF 

Grid No.l to grid No.2 cathode, 
heater and screen Cgl/g2kfs 6.5 5.5 - 7.5 pF 

Anode to grid No. 1 Cag 1 
max. 0.2 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2. 5 g. 

7Z2 7407 
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5902 

LIFE 

Production samples are tested to be within the end of life values (column III) 

under the following conditions during 1000 hours 

— - 

Anode supply voltage Vba 109 

Grid No.2 supply voltage Vbg2 109 

Cathode resistor Rk 270 

LIMITING VALUES (Absolute max. rating system) 

V 

V 

S2 

Anode voltage Vao max. 330 V 

Va max. 165 V 

Grid No.2 voltage Vg2o max. 310 V 

Vg2 max.. 155 V 

Grid No.l voltage -Vgl max. 55 V 

Anode dissipation Wa max. 4 W 

Grid No.2 dissipation Wg2 max. 1 W 

Cathode current Ik max. 50 mA 

Peak voltage between cathode and heater V~ max. 200 V 

Grid No. 1 resistor, fixed bias Rgl max. 0. 1 MS2 

automatic bias Rgl max. 0.55 MS2 

Bulb temperature tbu~ max. 220 ° C 

7Z2 7408 
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6021 

S.D. TUBE 

Special quality double triode designed for use as R.F. amplifier and oscillator. 

QUICK REFERENCE DATA 

Life test IUUU hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 

A.C. or D.C. ; parallel supply 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

Vf

If 

Ia

S 

6.3 V 

300 mA 

6.5 mA 

5.4 mA/V 

DIMENSIONS AND CONNECTIONS 

max 112115 

!\ 
v 

E. 
izome 

Dimensions in mm 

Connections should not be soldered nearer than 5 mm to the seal. 

Leads should not be bent nearer than 1. 5 mm to the seal. 7Z2 5991 

10.10.1966 



6021 

CHARACTERISTICS (both sections if applicable) 

Column I Nominal value or setting of the tube 
II Range values for equipment design Initial spread 
III Range values for equipment design End of life 

I II III 

  Heater voltage Vf 6.3 

300 280 - 320 

V 

mA Heater current If 

Anode voltage Va 100 V 

Cathode resistor Rk 150 S2 

Anode current Ia 6.5 4.5 - 8.5 mA 

Difference in anode current 
of both systems I Ia -Ian I max. 1.6 mA 

Mutual conductance S 5.4 4.45 - 6.35 X525 ~ x' v 
mA/V 

Amplification factor µ 35 30 - 40 

Internal resistance Ri 6.5 kS2 

Cut-off voltage —Vg max. 6.5 V 

Anode voltage Va 100 V 

Anode current Ia 100 µA 

Negative grid current —Ig max. 0.3 max. 1.0 µA 

Anode voltage Va 150 V 

Cathode resistor Rk 300 S2 

Grid resistor Rg 1 MS2 

Leakage current between 
max. 5 max. 10 µA cathode and heater I~ 

Voltage between cathode 
and heater V~ = 100 V 

Insulation resistance between 
min. 100 min. 50 MS2 two electrodes Rins 

Voltage between 
electrodes = 100 V 

7Z2 7409 
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6021 

CHARACTERISTICS (continued) 

Vibrational noise output Vo

Anode supply voltage Vba = 100 V 

Anode resistor Ra = 10 kSl 

Cathode resistor Rk = 150 S2 

Cathode by pass capacitor C = 1000 µF 

Vibration frequency = 40 Hz 

Acceleration = 15 g 

CAPACITANCES 

Grid to cathode and heater Cg/~ 

Anode to cathode and heater Ca/~ 

Ca'/k'f 

Anode to grid Cag

Grid to grid other section Cgg

Anode to anode other section Caa' 

SHOCK AND VIBRATION RESISTANCE 

I II III 

max. 35 mV~s 

2.4 1,8 - 3.0 pF 

0.28 0.20 - 0.36 pF 

0.32 0.22 - 0.42 pF 

1.5 1.2 - 1.8 pF 

max. 0.013 pF 

max. 0.52 pF 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2. 5 g. 

LIFE 
Production samples are tested to be within the end of life values (column III) un-
der the following conditions during 1000 hours: 

Anode voltage Va = 100 V 

Cathode resistor Rk = 150 S2 

Voltage between 
cathode and heater V~ = 200 V 7Z2 7410 

10.10.1966 3 



6021 

LIMITING VALUES (Absolute max, rating system) 

Anode voltage Vao max. 330 V 

Anode voltage Va max. 165 V 

Anode dissipation Wa max. 0.7 W 

Anode current Ia max. 22 mA 

Grid voltage -Vg max. 55 V 

Grid current Ig max. 5. 5 mA 

Grid resistor Rg max. 1. 1 MS2 

Voltage between cathode and heater 
d. c. or peak value V~ max. 200 V 

Bulb temperature tbulb max. 220 ° l. 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 6.0 V to 
6.6 V will shorten the tube life. 
The tolerance of heater current (column In should be taken into 
account. 

7Z2 7411 
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6080 

S.D. TUBE 

Special quality double triode designed for use as series regulator tube in d.c. 
power supplies, in servo application and as booster triode. 

QUICK REFEREI~'CE DATA 

Life test 500 hours 

Mechanical quality Shock and vibration resistant 

Base Octal 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 2.5 A 

Anode current Ia 100 mA (each section) 

Mutual conductance S 6.5 mA/V 

Internal resistance Ri 300 52 

DIMENSIONS AND CONNECTIONS 

Base: Octal 

h 

x 0 
E 

o~ 
k 
0 
E 

max43.5 
~muea 

Dimensions in mm 

7Z2 6309 

~ ~. ? ~. ~ 966 1 



6080 

CHARACTERISTICS Each section if applicable 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 

Heater voltage 

Heater current 

I II 

Vf

Ip 

6.3 

2.5 2.26 - 2.74 

V 

A 

Anode voltage Va 100 V 

Cathode resistor R k 300 SZ 

Anode current Ia 100 mA 

Mutual conductance S 6.5 mA/V 

Amplification factor 
µ 

2 

Internal resistance Ri 300 S2 

Anode supply voltage Vba 135 V 

Cathode resistor Rk 250 

Anode current 1 Ia 125 100 - 150 mA 

Mutual conductance S 7.0 5.8 - 8.2 mA/V 

Amplification factor µ 2.0 1.4- 2.6 

Internal resistance R i 280 

Negative grid current 
(g connected to g') 

-Ig max. 4.0 µA 

1) Max. duration 1 s 
Operation with Wa and Ia at the absolute maximum limiting values. 

7Z2 7412 
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6080 

CHARACTERISTICS (continued) 

Vibrational noise output 

Two sections in parallel 

Anode supply voltage Vba = 135 V 

Grid voltage -Vg = 7 V 

Anode resistor Ra = 2 kS2 

Vibration frequency = 25 Hz 

Acceleration = 2.5 g 

Vo

I II 

CAPACITANCES Each system if applicable 

Anode to grid Cag 

Anode to cathode and heater Ca/kf 

Grid to cathode and heater Cg/kf 

Cathode to heater Ckf 

Anode to anode other section Caa' 

Grid to grid other section Cgg~ 

SHOCK AND VIBRATION RESISTANCE 

8.6 

2.5 

5.5 

7 

2.2 

0.5 

max. 0.2 V R MS 

pF 

pF 

pF 

pF 

pF 

pF 

The following test conditions are applied to assess the mechanical quality of 
the tube. These conditions are not intended to be used as normal operating 
conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 25 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested during 500 hours. 

7Z2 7413 
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6080 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 550 V 

Va max. 250 V 

  Anode inverse peak voltage Va invp max. 3 kV 

  Duty factor max. 0.15 

Pulse duration max. 10 µsec 

Cathode current Ik max. 125 mA 

Grid peak voltage -Vgp max. 2.3 kV 

Duty factor max. 0.15 

Pulse duration max. 10 µsec 

Anode dissipation Wa max. 13 W 

Voltage between cathode and heater, peak Vkfp max. 300 V 

Grid resistor Automatic bias Rg max. 1.0 MS2 

Fixed bias Rg max. 0.1 MS2 1) 

Bulb temperature ibulb max. 260 °C 

With fixed bias the anode circuit should contain a protective resistance to 
provide a minimum drop of 15 V d.c. at the normal operating conditions. 
When two or more sections are used in parallel at dissipations approaching 
the rated maximum, separate anode and cathode resistors must be used to 
assist load sharing. 
When combined fixed and automatic bias is used, the cathode bias portion 

should have a minimum value of 7.5 V d.c. at the normal operating condi-

tions. Rg should then not exceed 0.1 MS2. 7Z2 7414 
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6111 

S.Q. TUBE 

Special quality double triode designed for use as amplifier mixer anti oscillator  

QUICK REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 

Heater voltage 

Heater current 

Anode current 

Mutual conductance 

A.C. or D.C. ; parallel supply 

Vf 6.3 V 

If 300 mA 

Ia 8.5 mA 

S 5 mA/V 

DIMENSIONS AND CONNECTIONS 

,mr~. 

The leads should not be soldered nearer than 5 mm to the seal and should not be 
bent nearer than 1 .5 mm to the seal. 

Dimensions in mm 

7Z2 6048 
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6111 

CHARACTERISTICS (Each system if applicable) 

Column I Nominal values or setting of the tube 

II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II II1 

Heater voltage Vf

Heater current If

6.3 

300 280 - 32(l 

V 

mA 

Anode voltage Va 100 V 

Grid voltage -Vg. I .9 V 

Anode current Ia 8.5 r~iA 

Mutual conductance S 5 m,1/V 

Amplification factor µ 20 17 - 23 

Internal resistance R~ 4 k~ 

Anode voltage Va 100 V 

Cathode resistor R k 220 S2 

Anode current Ia H.5 6.0 - l I mA 

Difference in anode 
current of two sections IIa -Ia n ) max. 2 mA 

Mutual conductance S 5 4. L - 5.9 min. 3.5 mA/V 

Negative grid current -Ig ❑iax.0.3 max. LO µh 

Cut-off voltage -Vg N ~' 

Anode voltage Va tUU V 

Anode current Ia max. IOU µA 

Leakage current between 
mux. ~ mix. t0 µA cathode and heater Ikf 

Voltage between cathode 
and heater Vkf = l(l0 V 

7Z2 7415 
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6111 

CHARACTERISTICS (continued) 
I II 

Vibrational noise output Vo max . 50 mVRMS 

Anode supply voltage Vba = 100 V 

Cathode resistor Rk = 220 S2 

Anode resistor R a = 10 kS2 

Grid resistor Rg = 0. 1 MS2 

Cathode by-pass capacitor C k = 1000 ,uF 

Vibration frequency = 50 Hz 

Acceleration = 15 g 

CAPACITANCES 

Anode to cathode and heater Ca/kf 0.28 0.2-0.36 pF 

Ca'/k'f 0.32 0.22-0.42 pF 

Grid to cathode and heater Cg/kf 1.9 l.4- 2.4 pF 

Anode to grid Cag 1.5 1.2- 1.8 pF 

Grid to grid other section Cgg+ max. 13.0 mpF 

Anode to anode other section Caa + max. 0.5 pF 

SHOCK AND VIBRATION RESISTANCI. 

The following test conditions are applied to assess the mechanical quality of the 

tube . These conditions are not intended to be used as normal operating conditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 

supplied by an NRL shock machine with the hammer lifted over an angle of 300 . 

Vibration 

The tube is subjceted during 32 hours in each of 3 positions to a vibration fre-

quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 

under the following conditions during 1000 hours. 

Anode voltage 

Cathode resistor 

VVa 100 V 

R k 220 S2 7Z2 7416 
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6111 

LIMITIlVG VALUES (Absolute max. rating system) 

Anode voltage Vao max. 330 V 

Va max. 165 V 

Grid voltage +Vg max. 0 V 

-Vg max. 55 V 

Grid current Ig max. 5.5 mA 

Anode dissipation Wa max. 1.1 W 

Cathode current Ik max. 22 mA 

Peak voltage between cathode 
and heater V~p max. 200 V 

Grid resistor Rg max. 1 MS2 

Bulb temperature tbu~ max. 220 °C 

7Z2 7417 
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6112 

S.D. TUBE 

Special quality double triode designed for use as A.F. amplifier and multivi-
brator. 

QUICK REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Subminiature 

Heating Indirect 
A.C. or D.C.; parallel supply 

Heater voltage Vf 6.3 V 

Heater current If 300 mA 

Anode current Ia 0.8 mA 

Mutual conductance S 1.8 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 
max A2AS 

v 

0 
E 

Dimensions in mm 

The leads should not be soldered nearer than S mm to the seal and should not be 
bent nearer than 1.5 mm to the seal. 

7Z2 6052 
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CHARACTERISTICS 

Column I Nominal values or setting of the tube 
II Range values for equipment design: Initial spread 

III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

6.3 

300 280 - 320 

V 

mA 

Anode voltage Va 100 V 

Grid voltage -Vg 1.2 V 

Anode current Ia 0.8 mA 

Mutual conductance S 1.8 mA/V 

Amplification factor µ 70 

Internal resistance R i 38.8 kS2 

Anode voltage Va 100 V 

Cathode resistor Rk 1500 S2 

Anode current Ia 0.8 0.5 - 1.1 mA 

Mutual conductance S 1.8 1.5 - 2.1 mA/V 

Amplification factor µ 70 60 - 80 

Cut off voltage -Vg 2.8 V 

Anode voltage Va 100 V 

Anode current Ia max. 50 µA 

Leakage current between 
max. 5 max. 10 µA cathode and heater Ikf

Voltage between cathode 
and heater Vkf = 100 V 

Negative grid current -Ig max.0.3 max. 0.9 µA 

Anode voltage Va 150 V 

Cathode resistor Rk 820 S2 

7Z2 7418 
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CHARACTERISTICS (continued) I II 

Vibrational noise output Vo max. 25 m VR MS 

Anode supply voltage Vba = 100 V 

Cathode resistor Rk = 1500 Sl 

Anode resistor ~a = 10 kS2 

Grid resistor Rg = 0.1 MS2 

Cathode bypass capacitor Ck = 1000 uF 

Vibration frequency 50 Hz 

Acceleration 15 g 

CAPACITANCES 

Anode to cathode and heater Ca/~ 0.23 0.16 -0.30 pF 

Ca'/k'f 0.28 0.21 -0.35 pF 

Grid to cathode and heater Cg/~ 1.7 1.3 - 2.1 pF 

Anode to anode other section Caa' max. 0.8 pF 

Grid to grid other section Cgg~ max. 14.0 mpF 

Anode to grid Cag 1.0 0.8 - 1.2 pF 

SHOCK AND VIBRATION RESISTANCE 
The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating con-
ditions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 30°. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions~to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 1000 hours. 

Anode supply voltage Vba 100 V 

Cathode resistor R k 1500 S2 

7Z2 7419 
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LYMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 330 V 

Va max. 165 V 

Grid voltage +Vg max. 0 V 

-Vg max. 55 V 

Anode dissipation Wa max. 0.55 W 

Anode current Ia max. 3.3 mA 

Peak voltage between cathode and heater Vkgp max. 200 V 

Grid resistor Rg max. 1 lV~t 

Bulb temperature tbulb max. 220 oC 

7Z2 7420 
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6189 

S.O. TUBE 

Special quality double triode designed for use as A.F. amplifier. 

QUICH REFERENCE DATA 

Life test 1000 hours 

Mechanical quality Shock and vibration resistant 

Base Noval 

Heating Indirect 
A.C. or D.C.; Parallel supply 

Heater voltage Vf 6.3 or 12.6 V 

Heater current If 300 or 150 mA 

Anode current Ia 11.8 mA 

Mutual conductance S 3.2 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

7Z2 6044 
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CHARACTERISTICS (Both sections if applicable) 

Column I Nominal values or setting of the tube 
II Range values for equipment design: Initial spread 

III Range values for equipment design: End of life 

I II III 

Heater voltage (pin 9 and 4+ 5) Vf

Heater current If 

Heater voltage (pin 4 and 5) Vf 

Heater current If

6.3 

300 

12.6 

150 

276- 324 

V 

mA 

V 

mA 

Anode voltage Va 100 V 

Grid voltage -Vg 0 V 

Anode current Ia 11 .8 mA 

Mutual conductance S 3.2 2.5- 4.0 mA/V 

Amplification factor µ 19.5 

Internal resistance Ri 6.25 kSl 

Anode voltage Va 250 V 

Grid voltage -Vg 8.5 V 

Anode current Ia 10.5 6.5-14.5 mA 

Mutual conductance S 2.2 1.8- 2.6 min. 1 .5 mA/V 

Amplification factor µ 17 15.5-18.5 

Internal resistance R i 7.7 kSZ 

Negative grid current -Ig max. 0.5 max.0.5 µA 

Cathode peak current Ikp min. 400 mA 

Anode voltage Va 250 V 

Grid voltage Vg 55 V 

Cut-off voltage -Vg 25 V 

Anode voltage Va 250 V 

Anode current Ia max. 20 µA 

7Z2 7421 
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CHARAC'T'ERISTICS (continued) 

Leakage current between 
I II III 

max . 5 max . 5 µA cathode. and heater I~ 

Voltage between cathode 
and heater V~ = 100 V 

Vibrational noise output Vo max. 100 mV~s 

Anode voltage Va = 250 V 

Grid voltage -Vg = 8.5 V 

Anode resistor Ra = 2 kS2 

Grid resistor Rg = 0.1 MS2 

Vibration frequency = 50 Hz 

Acceleration = 10 g 

CAPACITANCES 

Anode to cathode and heater Ca/kf 0.5 0.3- 0.7 pF 

Ca'/k'f 0.4 0.2- 0.6 pF 

Grid to cathode and heater Cg/kf 1.6 1.25-1.95 pF 

Anode to grid Cag 1.5 1 .2- 1.8 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operatingconditions. 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 500 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 300. 

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 50 Hz with an acceleration of 2.5 g. 

7Z2 7422 
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~~ 
Production samples are tested to be within the end of life values (column III) 

  under the following conditions during 1000 hours. 

  Anode voltage Va 250 V 

  Grid voltage -Vg 8.5 V 

LIMTTIIVG VALUES (Absolute max. rating system) 

Anode voltage 

Anode dissipation 

Cathode current 

Grid resistor: fixed bias 

automatic bias 

Voltage between cathode and heater 

Bulb temperature 

Va max . 330 V 

Wa max. 3 W 

Ik max. 22 mA 

Rgl max. 0.5 MS2 

Rgl max. 1.0 MS2 

Vim' max. 110 V 

[bulb max. 165 ° C 

7Z2 7423 
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6201 

S.Q. TUBE 

Special quality double triode designed for use as R.F. amplifier in grounded  
grid circuits, frequency changer (max. freq. 300 MHz) in mobile and industrial 
equipment with intermittent operation., and on-off control applications where 
operation under cut-off conditions is required. 

QUICK REFERENCE DATA 

Life test 

Low interface resistance 

Mechanical quality 

Base 

Heating 

Heater voltage 

Heater current 

Anode Current 

Mutual conductance 

500 hours 

Shock and vibration resistant 

Noval. Gold plated pins 

Indirect 
A.C. or D.C. 
Parallel or series supply 

Vf 6.3 or 12.6 V 

If 300 or 150 mA 

Ia 10 mA 

S 5.5 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

7Z2 7424 

10.10.1966 t 



6201 

CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 

III Range values for equipment design; End of life 

I II III 

Heater voltage (pin 9 and 4 + 5) Vf 

Heater current If 

Heater voltage (pin 4 and 5) Vf 

Heater current I{ 

6.3 

300 

12.6 

150 138 - 162 

V 

mA 

V 

mA 

Anode voltage Va 100 V 

Cathode resistor Rk 270 S2 

Anode current Ia 3.3 mA 

Mutual conductance S 4.0 mA/V 

Internal resistance Ri 14.3 kS2 

Amplification factor µ 57 

Cut-off voltage -Vg 5 V 

Anode voltage Va 100 V 

Anode current Ia 10 µA 

Anode voltage Va 250 V 

Cathode resistor Rk 200 S2 

Anode current Ia 10 7 - 14 mA 

Mutual conductance S 5.5 4.5 - 6.5 min. 3.8 mA/V 

Internal resistance Ri 10.9 kSt 

Amplification factor µ 60 50 - 70 

Difference in anode current 
of two systems I Ia -Ia'I max. 3.2 mA 

Negative grid current -Ig max. 0.7 max.0.7 µA 

Cut-off voltage -Vg 12 V 

Anode voltage Va 250 V 

Anode current Ia 10 µA 
7Z2 7425 
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CHARACTERISTICS (continued) 

Cut-off voltage 

I II III 

-Vg

Va

Ra

Ia

20 

250 

0.1 

max.100 

V 

V Anode supply voltage Va = 250 V 

Anode resistor Ra = 0.1 MS2 

Anode current Ia =max. 100 µA 

MS2 

µA 

Vibrational noise output Vo max.100 mVRMS 

Anode supply voltage Vba = 200 V 

Grid voltage -Vg = 3 V 

Anode resistor Ra = 2 kS2 

(two sections in parallel) 

Vibration frequency 25 Hz 

Acceleration 2.5 g 

Leakage current between 
Ikf max . 10 max . 10 µA cathode and heater 

Voltage between cathode and 
heater Vkf = 100 V 

Insulation resistance between 

Rins 

Rins 

min. 100 

min. 100 

min. 

min. 

50 

50 

MS2 

MS2 

grid and cathode (V = 100 V) 

anode and cathode (V = 300 V) 

CAPACITANCES (Both sections if applicable) 

Without external shield I II 

Anode to grid Cag 1.6 1.3 - 1.9 pF 

Grid to cathode and heater Cg/~ 2.5 2.0 - 3.0 pF 

Anode to cathode and heater Ca/~ 0.45 0.2 - 0.7 pF 

C a'/k'f 0.38 0.16 - 0.60 pF 

Cathode to heater C~ 2.8 2.1 - 3.5 pF 

Anode to anode other section Caa' 0.24 0.15 - 0.33 pF 

Cathode to grid and heater C k/gf 5.0 pF 

Anode to grid and heater Ca/gf 1.9 pF 

Ca'/g'f 1.8 pF 

Anode to cathode Cak 0.2 pF 

Ca.k~ 0.24 pF 
7Z2 7426 
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CAPACITANCES both sections if applicable) (continued) 

With external shield connected to the applicable cathode 

Anode to grid Cag 1.6 pF 

Grid to cathode and heater Cg~~ 2.5 pF 

Anode to cathode and heater Ca~~ 1.2 pF 

Ca'/k~f 1.3 pF 

Cathode to heater C~ 2. 8 pF 

With external shield connected to the applicable grid 

Cathode to grid and heater Ck~gf 5.0 pF 

Anode to grid and heater Ca~gf 2.7 pF 

Anode to cathode Cak 0.18 pF 

Ca ~k ~ 0.2 pF 

SHOGR AND VIBRATION RESISTANCE 

The following test conditions are applied to assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operatingcondi-
tions 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of 600 g 
supplied by an NRL shock machine with the hammer lifted over an angle of 420

Vibration 

The tube is subjected during 32 hours in each of 3 positions to a vibration fre-
quency of 25 Hz with an acceleration of 2. 5 g 

LIFE 

Production samples are tested to be within the end of life values (column III) 
under the following conditions during 500 hours 

Anode supply voltage 

Cathode resistor 

Vba 

Rk 

= 250 V 

= 200 S2 

7Z2 7427 
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LIMITING VALUES (Absolute max. rating system) 

Anode voltage Vao max. 600 V 

Va max. 330 V 

Anode dissipation Wa max. 2.8 W 

Grid voltage -Vg max. 55 V 

Grid current Ig max. 250 µA 

Grid resistor, fixed bias I2g max. 0.25 MS2 

'automatic bias Rg max. 1.0 MS2 

Cathode current Ik max. 18 mA 

Voltage between cathode and heater V~{ max. 100 V 

Bulb temperature tbu~ max. 200 °C 1) 

Heater voltage: The average heater voltage should be 6.3 V. 
Variations of the heater voltage exceeding the range of 5.7 to 
7.0 V will shorten the tube life. 

OPERATING CHARACTERISTICS 

Fig. l 

1) Tube life and reliability of performance will be enhanced by opera[ionat lower 
temperatures. 7Z2 7428 
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OPERATING CHARACTERISTICS 

As A.F. amplifier 

  Resistance of voltage source = 200 S2 

Anode supply voltage Vba 90 90 90 90 90 90 V 

Anode resistor Ra 0.1 0. ] 0.24 0.24 0.51 0.51 MS2 

Cathode resistor Rk 1600 1800 3800 4200 8000 9600 S2 

Grid resistor of next stage Rg~ 0.1 0.24 0.24 0.51 0.51 1.0 MS2 

Ouput voltage (dtot = 5 °~o) Vo 5.3 7.8 7.2 9.4 8.3 10 Vag 

Voltage gain (Vo = 2 VAS) Vo/Vi 26 29 28 30 28 29 

Anode supply voltage Vba 180 180 180 180 180 180 V 

Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MS2 

Cathode resistor Rk 1100 1400 2800 3300 5600 6700 Sl 

Grid resistor of next stage ~~ 0.1 0.24 0.24 0.51 0.51 1.0 MS2 

Output voltage (dtot = 5%) Vo 12 17 16 20 18 23 V ~g 

Voltage gain (Vo = 2 VAS) Vo~Vi 31 33 32 33 31 32 

Anode voltage Vba 300 300 300 300 300 300 V 

Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MSl 

Cathode resistor Rk 1000 1200 3300 2800 4900 6000 S2 

Grid resistor of next stage Rg~ 0.1 0.24 0.24 0.51 0.51 1.0 MS2 

Output voltage (dtot = 5%) Vo 22 30 28 35 31 38 VRMg 

Voltage gain (Vo = 2 Vag) Vo/Vi 32 33 34 33 33 33 

7Z2 7429 

6 



6201 

OPERATING CHARA(:1'>;RISTICS (continued) 

Resistance of voltage source 100 kf2 

Anode supply voltage Vba 90 90 90 90 90 90 V 

Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MS2 

Cathode resistor Rk 2000 2400 4700 5300 9300 11000 S2 

Grid resistor of next stage Rg+ 0.1 0.24 0.24 0.51 0.51 1.0 MS2 

Output voltage (dtot = 5 ~) Vo 9.9 13 12 15 13 16 VAS

Voltage gain (Vo = 2 Vag) Vo/Vi 25 27 27 28 27 28 

Anode supply voltage Vba 180 180 180 180 180 180 V 

Anode resistor Ra 0.1 0.1 0.24 0.24 0.51 0.51 MSt 

Cathode resistor Rk 1200 1400 2900 3600 6000 7100 S2 

Grid resistor of next stage Rg ~ 0.1 0.24 0.24 0.51 0.51 1.0 MSl 

Output voltage (dtot = 5 ~) Vo 17 28 25 31 27 33 VAS 

Voltage gain (Vo = 2 VRMg) Vo/Vi 31 33 32 33 31 32 

Anode supply voltage Vba 300 300 300 300 300 300 V 

Anode resistor Ra 0.1 0. 1 0.24 0.24 0.51 0.51 MS2 

Cathode resistor Rk 900 1200 2300 2900 5000 6400 S2 

Grid resistor of next stage Rg ~ 0. 1 0.24 0.24 0.51 0.51 1.0 MS2 

Output voltage (dtot = 5 °J~ Vo 35 47 42 52 45 55 Vag 

Voltage gain (Vo = 2 Vg~~ Vo/Vi 33 33 34 34 33 34 

7Z2 6062 
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18042 

S.Q. TUBE 

Pentode designed for use in telephone equipment. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Low interface resistance 

Base Noval 

Heating Indirect 

A.C. or D.C. 
Series or parallel supply 

Heater voltage Vf 18 V 

Heater current If 100 mA 

Anode current Ia 10 mA 

Mutual conductance S 9 mA/V 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

max22 

'd 
o `O 
E 

noaoof 

Dimensions in mm 

7Z2 6322 
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18042 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I - II III 

Heater voltage Vf

Heater current If

18 

100 95 - 105 

V 

mA 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage 
Vg2 

120 V 

Cathode resistor Rk 165 S2 

Anode current Ia 10 8.7 - 11 .3 min. 7 mA 

Grid No.2 current 
Ig2 

2.1 1.7 - 2.5 min. 1 .25 mA 

Mutual conductance S 9 7.8 - 10.2 min. 6.4 mA/V 

Internal resistance Ri 0.5 min. 0.3 MS2 

Amplification factor 
µg2g1 

38 

Equivalent noise resistance 

R . F . R eq 750 max .1000 S2 

A.F. (0-lOkHz) R eq max. 36 kS2 

Negative grid current -Igl max. 0.5 max. 1.0 µA 

Cut-off voltage -Vg max.5.25 V 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 120 V 

Anode current Ia 0.5 mA 

Hum voltage Vgl max. 0.5 mV~S

Grid No.l resistor Rgl = 0.5 MS2 

Leakage current between 
max. 20 µA cathode and heater Ikf 

VnitaoP hvtwaPn c~athnrla and 

heater V~ = 100 V 7Z2 7430 

2 



18042 

cAP~crrArrcEs 
Anode to grid No.2, grid No.3, I

cathode and heater Ca~g2g3kfs 3.5 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen Cgl~g2g3kfs 8.0 

Anode to grid No.l Cagl
Grid No.l to heater 

Cglf 
Cathode to heater C~ 4 

Grid No. l to grid No.2, grid No.3, 
cathode, heater and screen Cgl~g2g3kfs 11.3 

Cathode current = 12.1 mA 

Radiation capacitance: 

Anode to surrounding box, inner 
diam . 52 mm, height 98 mm 

Grid No. l to surrounding box, inner 
diam. 52 mm, height 98 mm 

LIFE 

C ra 

Crgl 

II 

max. 4.1 

max. 8.7 

max .0.015 

max. 0.15 

max.0.025 

max.0.025 

pF 

pF   

pF  

pF 

pF 

pF 

pF 

pF 

Production samples are tested to be within the end of life values (column III) 
during 10000 hours. 

LIMITING VALUES Design centre rating system 

Anode voltage Vao max. 550 V 

Va max . 210 V 

Anode dissipation Wa max. 2.1 W 

Grid No.2 voltage Vg2 max. 550 V 
0 

Vg2 max . 210 V 

Grid No.2 dissipation Wg2 max. 0.35 W 

Cathode current Ig max. 16 mA 

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

Voltage between cathode and heater V~ max. 100 V 

Bulb temperature [bulb max. 170 °C 

7Z2 6324 
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LIMTTIIVG VALUES (continued) 

Heater voltage: The average heater voltage should be 18 V . 
Variations of the heater voltage exceeding the range of 17.1 to 
18.9 V will shorten the tube life. 
The tolerance of heater current (columnII) should be taken into 
account. 

OPERATING CHARACTERISTICS 

Output tube class A 

Anode voltage Va 120 210 V 

Grid No.3 voltage Vg3 0 0 V 

Grid No.2 supply voltage Vbg2 120 120 V 

Grid No.2 resistor Rg2 5.6 5.6 kS2 

Cathode resistor Rk 180 180 S2 

Anode current Ia 8.3 8.3 mA 

Grid No.2 current Ig2 1.7 1 .7 mA 

Mutual conductance S 8.2 8.2 mA/V 

Internal resistance Ri 0.42 0.44 MS2 

Load resistance Rati 10 20 kS2 

Output power Wo 340 400 50 660 870 50 mW 

Input voltage Vi 1 .1 - 0.35 1.1 - 0.25 VRMS 

Total distortion dtot 10 - - 10 - - 

Grid No.l current +Ig - 0.3 - - 0.3 - µA 

Grid No.l resistor Rgl - 0.33 - - 0.33 - MS2 

7Z2 7431 
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S.O. TtlBE 

Output pentode designed for use in telephone equipment. 

QUICK REFERENCE DATA 

Life test 10000 hours 

Base Noval 

Heating Indirect 
A.C. or D.C. 
Series or parallel supply 

Heater voltage 

Heater current 

Anode current 

Output power, Class A 

Vf 

If

Ia

Wo 

18 V 

130 mA 

20 mA 

1 W 

DIMENSIONS AND CONNECTIONS 

Base: Noval 

Dimensions in mm 

722 6326 
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CHARACTERISTICS 

Column I Nominal value or setting of the tube 
II Range values for equipment design: Initial spread 
III Range values for equipment design: End of life 

I II III 

Heater voltage Vf

Heater current If

18 

130 123 - 137 

V 

mA 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 210 V 

Cathode resistor R k 120 S2 

Anode current Ia 20 17 - 23 min. 13.5 mA 

Grid No.2 current Ig2 5.3 4.1 - 6.5 min. 3.1 mA 

Mutual conductance S 11 9.5 - 12.5 min. 7.8 mA/V 

Internal resistance R i 0.3 min. 0.2 MS2 

Output power Wo 1.0 min. 0.7 W 

Load resistance Ra ,~= 15 kS2 

Total distortion dtot = 5

Total distortion at Wo = 0.1 W dtot 1 .2 max. 2 

Amplification factor 
µg2g1 

36 

Equivalent noise resistance R eq 1.2 kSt 
(R.F.) 

Negative grid current -Igl max. 0.5 max. 1.0 µA 

Cut -off voltage -Vgl max. 8 . S V 

Anode current Ia 0.5 mA 

Hum voltage Vgl max. 0.2 mV~S

Rg1 =O.SMS2 

Heater centre earthed 

Insulation resistance between 
min. 100 MS2 two electrodes R;.,,, 

7Z2 7432 
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CHARACTERISTICS (continued) 

Leakage current between 
I II 

cathode and heater I~ max. 24 µA 

Voltage between cathode and 
heater Vkf = 12Q V 

Cathode heating time 16 max. 22 sec 

Cathode cooling time 15 min. 7 sec 

CAPACITANCES 

Anode to grid Not, grid No.3, 
cathode, heater and screen Ca/g2g3kfs 6.5 5.8 - 7.2 pF 

Grid No.l to grid No.2, gr id No.3, 
cathode, heater and screen Cgl/g2g3kfs 11.2 10 - 12.4 pF 

Grid No.l to grid No.2, grid No.3, 
cathode, heater and screen Cgl/g2g3kfs 14.3 pF 

Cathode current Ik = 25 mA 

Anode to grid No.l Cagl max.0.02 pF 

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

Cathode to heater Ckf 4.2 pF 

Radiation capacitance; Anode to 
surrounding box, inner dia. 52 mm, 
height 98 mm Cra m ax.0.06 pF 

Radiation capacitance: Grid No. 1 to 
surrounding box, inner dia. 52 m m, 
height 98 mm Crgl max.0.12 pF 

LIFE 

Production samples are tested to be within the end of life values (column III) 
during 10 000 hours. 

7Z2 7433 
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LIMTTIIVG VALUES (Design centre rating system) 

Anode voltage Vao max. 550 V 

Va max. 210 V 

Anode dissipation Wa max. 4.5 W 

Grid No.2 voltage Vg2 max. 550 V 
0 

Vg2 max. 210 V 

Grid No.2 dissipation Wg2 max. 1.2 W 

Cathode current Ik max. 30 mA 

Voltage between cathode and heater Vkf max. 120 V 

Bulb temperature tbulb max. 170 ° C 

Grid resistor. automatic bias Rgl max. 0.5 MS2 

fixed bias Rgl max. 0.25 MS2 

OPERATING CHARACTERISTICS 

. As pre-amplifier 

Anode voltage Va 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage Vg2 210 V 

Cathode resistor R k 180 S2 

Anode resistance Rati 20 kiZ 

Anode current Ia 15 mA 

Grid No.2 current Ig2 4 mA 

Ivlutual conductance S 10 mA/V 

Internal resistance Ri 0.4 MSl 

Voltage gain g 5.15 Neper 

7Z2 7434 
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OPERATING CHARACTERISTICS (continued) 

As output tube class A 

Anode voltage Vz 210 V 

Grid No.3 voltage Vg3 0 V 

Grid No.2 voltage VS2 210 V 

Cathode resistor Rk 120 S2 

Anode current Ia 20 mA 

Grid No.2 current Ig2 5.3 mA 

Mutual conductance S 11 mA/V 

Internal resistance R i 0.3 MS2 

Anode resistance Ra,~ 15 kf2 

Input voltage Vi 0.95 VRIy~ 

Output power Wo 1 W 

Total distortion dtot 5

7Z2 7435 
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K81A 

NOISE DIODE 

Noise diode for use as a standard noise source for metric waves. 

DIl~iENSIONS AND CONNECTIONS 

Base: Noval 

nosu 

Dimensions in mm 

HEATING 

Direct by A.C. or D.C. 

CAPACITANCE 

Anode to filament C~ 2.2 pF 

TYPICAL CHARAC'TERIS'TICS 

Filament voltage Vf 1.85 V 

Filament current If 2.5 A 

Anode voltage Va 100 V 

Anode current Ia 15 mA 

LII~IIT'IIHG VALUES (Absolute max. rating system) 

Filament voltage Vf max. 2 V 

Anode voltage Va max. 150 V 

Anode current Ia max. 20 mA 

Anode dissipation Wa max. 3 W 
7Z 2 5401 
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K81A 

cgs 

The tube having a tungsten cazhode, the emission and consequently the noise 
voltage az the anode resistor can be varied by adjusting the filament voltage. 
Care should be taken that the anode voltage is sufficiently high to maintain sazu-
razion az the entire control range of the filament voltage. 

In order to realize small self-inductance of the electrode leads, both the ex-
  tremities of the filament and the anode are each connected to three pins of the 
   base (see fig. p.l). 

   The thermal inertia consequent upon the thickness of the filament is sufficient 
  to prevent fluctuations in the saturation current when an A.C. supply is used. 
  In this case the filament voltage should be very well stabilised. 

As a result of the diode's high internal resistance the anode voltage need not be 
stabilised. 

When a load resistor of 50 SZ is employed, a noise factor of 20 (13 dB) can be 
measured without exceeding the maximum permissible anode current and anode 
dissipation. When the load resistor is enlarged, it is possible to measure higher 
noise factors. 

7Z2 5402 
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TH71 TH73 
TH75 

THERMOCOUPLES 

Indirectly heated thermocouples in subminiature construction. 

DIMENSIONS AND CONNECTIONS 

yellow 
sleeve 

rzouse 
yellow 
sleeve 

blue 
sleeve 

min37 
~10 

25 
rn

~ x \~ ~ 

Length of 
sleeves 

E 

CHARACTERISTICS AND LIMITING VALUES (Absolute max. rating system) 

TH71 TH73 TH75 

Heater current If 0 to 15 0 to 75 0 to 300 mA 

Heater current 1) If 0 to 5 0 to 20 0 to 100 mA 

Heater current at E = 12 mV If 10 40 200 mA 

Heater current (T=max. 1 m) If max. 20 100 350 mA 

Heater resistance Rf 68 7.0 1.2 S2 

Resistance of thermocouple R -1-H 6.0 3. ~ 3.5 S2 

Response time 2) T 10 l0 lU s 

at heater current If = 10 40 200 ~ mA 

Heater to thermocouple 
voltage Vf/TH max. 10(t l00 l00 V 

1) I~n approximately this range Vo is proportional to the square of If 
2) Time between the moment of switching on of Ig and ehe moment of reaching 

max. voltage (See page B). 7Z2 6475 
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TH71 TH73 
TH75 

REMARK 

The electrical characteristics of the types TH71, TH73 and TH75 are identical 
to those of the types TH1, TH3, TH5 and TH91, TH93 and TH95 respectively 
and therefore can be used as replacement for these types. 

GENERAL INFORMATION 

  The "hot" weld of the thermocouple consists of an iron constantan junction. 
  The "cold" welds are iron to copper and constantan to copper junctions inside 
   the vacuum envelope. 
   The tube has copper leads. 

The measuring results are practically independent of the ambient temperature 
of the tube so that no corrections need to be made for the temperature of the 
"cold" weld. 

7Z2 7480 
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TH71 TH73 
TH75 
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XL 7900/00 

VIBRATING CAPACITOR 

Vibrating membrane capacitor in evacuated envelope to be driven by a high-fre-
quency electric field. 

Application: D.C. to A.C. converter, e.g. in dosemeters, pH meters and elec  
trometer equipment, where a very high input resistance is of para  
mount importance. 

Equipment measuring currents of 500 electrons per second have 
been realised. 

QUICH REFERENCE DATA 

Contact potential 

Short term drift of contact potential 

Insulation 

Outline dimensions: 

overall length 

diameter 

-50 to +50 mV 

< 100 µV 

> 1015 SZ 

65 mm 

28 mm 

MECHANICAL DATA 

Base: Magnoval, gold plated pins 

Cm =measuring capacitor 

Cdr =driving capacitor 

Operating position: any 

0 •m~ 
dr 

~ ~'© m ~© 
7Z0997O5 © Cdr 

Dimensions in mm 

rrax 30.2• 
g,~ 4 

c 
~E 

a 

uuuu~ 
7206974 

722 7703 
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XL 7900/00 

PRINCIPLE OF OPERATION 

V~ 

0 
~t 

The D.C. voltage to be measured is connected to capacitor Cm . The earthed 
membrane vibrates in its own resonance frequency as a result of an H. F: elec-
trical field between the electrodes of capacitor Cam. So the D.C. voltage on 
capacitor Cm is modulated in the resonance frequency of the membrane. Capaci-
tor C1 insulates the D.C. source from the A.C. amplifier. 

LIMITING VALUES (Absolute max, rating system) 

D.C. voltage on Cm max. 25 V 

Conversion efficiency 

R.M.S. output voltage 
D.C. input voltage 

ELECTRICAL DATA 

Contact potential over Cm

Short term drift (within 1 day) 

Long term drift (within 1 month) 

Temperature dependance 

max. 40 ~ 1) 

-50 to +50 mV 

0.1 mV 

1 mV 

20 µV/oC 

Conversion efficiency: 
At a certaindriving voltage the conversion efficiency will show a max. spread 
of ±60~ (1 : 4) 

1) Above 40 ~ it is possible that two capacitor plates will touch each other and 
will be damaged. 7Z2 770¢ 
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XL 7900/00 

ELECTRICAL DATA (continued) 

Driving voltage: 
There can always be found a value of the H . F , driving voltage at which all 
capacitors have a conversion efficiency between 10~ and 40~. 1) 

Insulation resistance between any two 
capacitor terminals > 1015 ~ 2)

Resonance frequency of the membrane 5.3 to 6.3 kHz 

Drift 1.5 

Temperature dependance ± 1 Hz/oC  

Capacitances of Cm and Cdr 35 pF 

Temperature dependance between -10 and +60 oC OC 1 pF 

SHOCK AND VIBRATION RESISTANCE 

The following test conditions are appliedto assess the mechanical quality of the 
tube. These conditions are not intended to be used as normal operating condi-
tions . 

Shock 

The tube is subjected 5 times in each of 4 positions to an acceleration of S00 g 
supplied by an NR L shock machine with the hammer lifted over an angle of 30° . 

Vibration 

The tube is subjected to a vibration of 15 to 1500 Hz with an acceleration of 
2.5 g. 

APPLICATION NOTES 

The capacitive drive opens the possibility to use as driving signal for the mem-
brane ahigh frequency signal amplitude-modulated with the resonance fre-
quency of the vibrating membrane. 
Since in that case there is a great difference between the frequency of the 
driving signal and the modulation frequency of the voltage to be measured, the 
stray influences of the driving signal can easily be kept away from the meas-
uring amplifier. In addition, ahigh frequency drive simplifies design and exe-
cution of the driving oscillator 

1) For instance in an apparatus realised with the circuit shown in Fig.2, it 
turned out that all capacitors have a conversion efficiency between 10 and 40~ 
at a voltage over Ll of 1 Vg~. 

2) Under standard atmospheric conditions as defined in I.E.C. publication 68-1, 
i.e. any combination of temperature, humidity and pressure within the fol-
lowing limits: 

Temperature +15 to +35 ° C 
Relative humidity 45 to 75 
Air pressure 860 to 1060 mbar 

7Z2 7705 

.11.11.1966 3 



XL 7900/00 

EXAMPLE OF A DRIVING OSCILLATOR 

Operating principle 

Fig.l 

The driving capacitor (Cdr) is incorporated in an impedance bridge that deter-
mines the feedback to the amplifier transistor. Capacitance Cl has been given 
a slightly larger value than that of capacitor Cdr in its quiescent state. Due to 
this the fed -back A.C. voltage Vl has the proper phase and amplitude to cause 
the circuit to oscillate in a frequency that is mainly determined by the circuit 
LZ C1 Cdr . 
The electric attractive force between the capacitor plates of Cdr makes the 
membrane move towards the fixed plate of Cdr as a result of which its capaci-
tance increases, the transistor receives less feedback and the oscillator voltage 
decreases. 
The phases and amplitudes of the electrical and the mechanical forces on the 
membrane and of the feedback factor are such that the membrane begins to vi-
brate in its resonance frequency, while the H.F. voltage is modulated in ampli-
tude with this frequency. 
Since it is very difficult to realize this circuit in such a way that a stable oper-
ation is ensured, it is advisable to add some components for automatical adjust-
ment of the capacitance Cl. 
See the following circuit. 

7Z2 7706 
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XL 7900/00 

EXAMPLE OF A DRIVING OSCILLATOR (continued) 

Practical circuit 

Fig.2 

C1 = 12 pF mica R 1 = 33 kS2 Ll = 2 µH 

C2 = 1500 pF R 2 = 3.3 kS2 L2 = 1 mH 

C3 = 10 pF mica R 3 = 4.7 kS2 L3 = R.F. choke 

C4 = 3900 pF R q = 1 kS2 Tr = AFZ12 

C5 = 22 pF mica R 5 = 100 kS2 Dl = BA102 

C6 = 330 pF R6 = 33 kS2 D2 = AA119 

Ct = 25 pF max. Rp = 1 MSZ CdrCm = XL7900/00 

7Z2 7707 
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4065 

ELECTROMETER TUBE 

Subminiature electrometer triode 

QUICK REFERENCE DATA 

Filament voltage Vf 1.25 V 

Anode voltage Va 9 V 

Anode current Ia 100 µA 

Grid current -Ig < 12.5 x 10-14 A 

DIMENSIONS AND CONNECTIONS 

Base: Subminiature 

red dat 

80°

Dimensions in mm 

9.3-10.16 

Directly soldered connections to the leads of this tube must be at least 13 mm 
from the seals and any bending of the leads must be at least 1.5 mm from the 
seals 

7Z2 5376 
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4065 

HEATING: Direct by D.C. 

Filament voltage 

Filament current 

Vf 

If 

1.25 

13 

V 

mA 

CHARACTERISTICS AND RANGE VALUES 

Anode voltage Va 9 V 

Grid voltage Vg -2.5 -2 to -3.75 V 

Anode current Ia 100 µA 

Transconductance S 80 70 to 90 µA/V 

Amplification factor µ 2.0 1.7 to 2.7 

Grid current -Ig 8.5 x 10-14 < 12.5 x 10-14 A 1) 

Crossover point 2) Vg -1.3 < -1.6 V 

Anode current at 
crossover point Ia - > 160 µA 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Va max. 25 V 

Anode current Ia max. 250 

max. 1.5 

µA 

V 
Filament voltage Vf min. 1.1 V 

REMARKS 

1. In order to avoid excessive drift of the characteristics the filament voltage 
must be applied before the anode voltage. 

2. To avoid contamination of the glass, the tube should not be removed from its 
protective envelope until it is mounted into the equipment. 

1) Valid only in darkness 

2) The "crossover point" is the point at which the direction of the grid current 
is reversed 

7Z2 7436 
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4066. 

ELECTROMETER TUBE 

Subminiature electrometer tetrode 

QUICK REFERENCE DATA 

Filament voltage Vf 1.25 V 

Anode voltage Va 4.5 V 

Grid No.2 voltage VS2 -3.2 V 

Anode current Ia 20 µA 

Grid No.2 current Ig2 < 6 x 10'15 A 

DIlI4ENSIONS AND CONNECTIONS 

Base: Subminiature 

8U°

Dimensions in mm 

9.3—A.1~ 

v 
k 
0 

~maer 

Directly soldered connections to the leads of this tube must be at least 13 mm 
from the seal and any bending of the leads must be at least 1.5 mm from the 
seal. 

HEATING: Direct by D.C. 

Filament voltage Vf 1.25 V 

Filament current If 13 mA 
7Z2 5378 
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4066 

CHARACTERISTICS AND RANGE VALUES 

Anode voltage Va 4.5 

Grid No.2 voltage VS2 -3.2 

Grid No.l voltage Vgl 3.0 

Anode current Ia 20 

-2 to 

2 to 

-4.5 

4 

V 

V 

V 

µA 

Grid No.2 current -Ig2 2.5 x 10-15 < 6 x 10-15 A 

Transconductance Sag2 17 10 to 24 µA/V 

Grid No.l current 1) Igl 250 µA 

Grid No.2 voltage at 
crossover point 2) VS2 -1.75 V 

LII~IIT'IIVG VALUES (Absolute max. rating system) 

Anode voltage Va max. 10 V 

Cathode current Ik max . 300 µA 

max. 1.5 V 
Filament voltage Vf 

min. 1.1 V 

REMARKS 

1. In order to avoid excessive drift of the characteristics the filament voltage 
must be applied before the anode and grid No. l voltages. 

2. To avoid contamination of the glass, the tube should not be removed from its 
protective envelope until it is mounted into the equipment. 

1) Only valid in darlmess 

2) "Crossover point" is the point at which the direction of Ig2 is reversed 
At this point, Vg2 is at least 0.5 V less negative than its value at Ia = 20 µA 

7Z2 5379 
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4068 

ELECTROMETER TUBE 

Subminiature electrometerpentode 

QUICK REFERENCE DATA 

Filament voltage Vf 1.25 V 

Anode voltage Va 10 V 

Anode current Ia 5.0 µA 

Grid No. 1 current -Igl < 8 x 10'15 A 

DIIbIENSIONS AND CONNECTIONS 

Base: Subminiature 

~o 

~~ 

0 

red dot 

0 

Dimensions in mm 

Directly soldered connections to the leads of this tube must be at least 13 mm 
from the seal and any bending of the leads must be at least 1. 5 mm from the 
seal. 

HEATING: Direct by D.C. 

Filament voltage 

Filament current 

Vf 1.25 V 

If 8.2 mA 

7Z2 7437 
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4068 

CAPACITANCES 

Anode to all 

Grid No. l to all 

Anode to grid No 1 

CHARACTERISTICS AND RANGE VALUES 

Ca 4.0 

Cgl 3.0 

Cagl 0.2 

pF 

pF 

pF 

Anode voltage Va 10 V 

Grid No.2 voltage Vg2 6.5 5.0 to 7.5 V 

Grid No. 1 voltage Vgl -2.5 V 

Anode current Ia 5.0 µA 

Grid No.2 current Ig2 2.2 1. 5 to 3.0 µA 

Grid No. 1 current 1) -Igl 3 x 10-15 < 8 x 10'15 A 

Transconductance S 10.5 8.0 to 15 µA/V 

Internal resistance Ri 10.5 MS2 

Amplification factor µagl 110 > 80 

Grid No.l voltage at 
crossover point 2) Vgl -1.15 V~ 

LIMTTIIVG VALUES (Absolute max, rating system) 

Anode voltage Va max. 45 V 

Grid No.2 voltage Vg2 max. 45 V 

Cathode current Ik max, 180 µA 

Filament voltage Vf 
max. 1.5 
min. 1.1 

V 
V 

REMARKS 

1. In order to avoid excessive drift of the characteristics the filament voltage 

must be applied before the anode and grid No.2 voltages. 

2. To avoid contamination of the glass, the tube should not be removed from its 

protective envelope until it is mounted into the equipment. 

1) Valid only in darkness. 
2) The crossover point is the value of Vgl at which the direction of Igl is re-

versed. 
3) Measured at Vf = 1.25 V, Va = 10 V, Vg2 =the value at which Ia = 5µA when 

Vgl = -2.5 V. 7Z2 5381 
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4069 

ELECTROMETER TUBE 

Subminiature electrometer triode for linear and logarithmic use with a control-

led logarithmic relationship between positive grid current and anode current. 

QUICK REFERENCE DATA 

Filament voltage 

Anode voltage 

Anode current 

Grid current 

Vf 

Va

Ia

-Ig

1.25 V 

9.0 V 

100 µA 

< 10-12 A 

DIIKEi~iSIONS AND CONNECTIONS 

Base: Subminiature 

Dimensions in mm 

now. 

Directly soldered connections to the leads of this tube must be at least 13 mm 
from the seal and -any bending of the leads must be at least 1. S mm from the 
seals 

HEAT~'IVG: direct by D. C . 

Filament voltage Vf 1.25 V 

Filament current If 14 mA 

CAPACITANCES 

Anode to ell except grid Ca(g) 0.8 pF 

Grid to ~Il except anode Cg~a~ 0 . S pF 

Anode to grid Cag 2.0 pF 

7Z2 5407 
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4069 

CHARACTERISTICS AND RANGE VALUES 

Anode voltage Va 9.0 

Grid voltage Vg -2.7 

Anode current Ia 100 

Grid current -Ig 1.6 x 10-13

-2.0 to 3.75 

< 10-12

V 

V 

µA 

A 1) 

Transconductance S 80 60 to 90 µA/V 

Amplification factor µ 2.0 1.6 to 2.7 

Grid voltage at crossover 
point 2) (Ia = 145 µA) Vg -1.4 < 1.7 V 

LIMITING VALUES (Absolute max. rating system) 

Anode voltage Va max. 25 V 

Anode current Ia max. 250 µA 

max. 1.5 V 
Filament voliage Vf 

min. 1.1 V 

REMARKS . 

1. In order to avoid excessive drift of the characteristics the filament voltage 
must be applied before the anode voltage. 

2. To avoid contamination of the glass, the tube should not be removed from its 

protective envelope until it is mounted into the equipment. Great care should 

be taken not to handle the tube within 13 mm of the base. 

3. Operation with logarithmic characteristic. 
The tube has a controlled linear relationship between Ia and the logarithm of 
the positive Ig, which holds good over a range of Ig from 3 x 10-12 to 
3 x 10 - q A. With +Ig = 3 x 10 - q A, Va can be set to some value within the 
range from 3 to 6 V (nominal 4.4 V) such that Ia falls by 50 µA when +Ig is 
reduced to 3 x 10 - 12 A. The initial value of Ia will be found in the range from 
65 to 100 µA. 

1) Only valid in darkness. 

2) The crossover point is the point at which the direction of Ig is reversed. 

7Z2 7438 
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4152/02 

BIMETAL RELAY 

Bimetal relay 

QUICK REFERENCE DATA 

Heater current 

Timing 

Ir 85 to 115 mA 

150 to 30 s 

DIMENSIONS AND CONNECTIONS 

Base: A 

R,S 

Dimensions in mm 

DATING 

Heater current 

At tam < 25 ° C the recommended min. value is 95 mA 

Resistance of the heating element R 

E 
R 

F 

Ir 85 to 115 mA 

R 370 S2 

OPERATING CHARACTERISTICS at tam = 25 °C 

For dependency of temperature see page B 

Heater current Ir 85 95 115 mA 

Timing max. 150 55 to 85 min.30 s 

722 5394 
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LIMITING VALUES (Absolute max. rating system) 

Heater current I r max. 125 mA 

Ambient temperature tam max. +60 °C 

Current tam min. -10 °C 

Maximum current 

When switching on 

Mains voltage 

When switching off 

220 V-- 1.5 A 250 mA 

220 V,,, 1.5 A 250 mA 

380 V,., 0.7 A 75 mA 

ACCESSORIES 

Socket type 40465 

7Z2 5395 
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4349 to 
4391 

SURGE ARRESTORS 

EXPLANATION OF PUBLISHED DATA 

1. Starting voltage (Ignition voltage; Vign) 

The specified minimum and maximum starting voltage values indicate the 
voltage limits below which no ignition will take place and above which all 
tubes will ignite. 

2 Extinguishing voltage (Next) 

At voltages equal to or lower than the voltage specified, the discharge is 
extinguished. 

3. Line voltage (Mine) 

Surge arresters can be used for the protection of lines, the maximum oper-
ating voltage of which does not exceed the value specified. It is clear that 
surge arresters can also be used for the protection of Lines and apparatus to 
which under normal conditions no voltage is applied. 

4. Surge current (Isurge) 

The values specified for the maximum temporary current and the appertain-
ing period of time should be regarded as design values and are a measure for 
the ability to discharge large quantities of electrical energy during a brief 
period. 

Heavy discharges (within the time specified) resulting in currents that are 
about equal to the maximum surge current can be drawn off several times. 

Moderate discharges can take place many times before the surge arrester 
will fail. Failure will generally be due to too large deviations from the pub-
lished starting and extinguishing voltages. 

If there is a great change of heavy continuous discharges, it is recommended 
to insert a series resistor, e.g. a voltage dependent resistor. In doing so the 
surge arrester will be protected against too large energies, whilst a voltage 
dependent resistor (exponent at least 4 to S) will ensure extinguishing when 
discharge has taken place, also in the case of power lines. 

7Z2 5397 
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4391 

5. Fuse in series 

In the case of discharges of long duration e.g. as a result of direct contact 
between low and high-tension lines, care should be taken iiiat t;~e lines to be 
protected are disconnected, since otherwise damage will be caused to the 
surge arrester. Aseries-connected fuse may serve this purpose. The value 
published applies to a normal fuse type. 

  6. Capacitive discharge 

Like the surge current value the value (expressed in watt seconds) given 
under this heading is a measure for the power of the surge arrester. For 
this value it also holds that energies equal to the value published can be drawn 
off a few times, and that energies that are several times smaller can be 
drawn off many times before the surge arrester will be unserviceable. 

7Z2 5398 
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CURRENT 
REGULATORS 

329 1904 1909A 1927 
1908 1928 
1909 1941 
1910 

f,f~ 

f' 

f 

f 

f 

f 

f 

f 

f 

Base 3-p 3 -p 3-p A 
Socket 40465 40465 40465 40465 

1926 340 1918-01 1904 
1945 1905 

1913 
1923 
1941 
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Base 
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INDEX 

INDEX OF TYPENUMBERS 

Type No. Section 

Cam 

D3a 
DL68 
DM160 
E1T 

E55L 
E80CC 
E80CF 
E80F 
E80L 

E81L 
E82CC 
E83CC 
E83F 
E84L 

E86C 
E88C 
E88CC 
E90CC 
E130L 

E180CC 
E18OF 
E182CC 
E186F 
E188CC 

E235L 
E236L 
E280F 
E282F 
E283CC 

SQ 
SQ 
SQ 
SQ 
SQ 

SQ 
SQ 
SQ 
SQ 
SQ 

SQ 
SQ 
SQ 
SQ 
SQ 

SQ 
SQ 
SQ 
SQ 
SQ 

SQ 
SQ 
SQ 
SQ 
SQ 

SQ 
SQ 
SQ 
SQ 
SQ 

Type No. Section 

E288CC SQ 
E810F SQ 
EC80 SQ 
EC81 SQ 
EC90 SQ 

EC91 SQ 
EC1000 SQ 
EC8010 SQ 
ECC2000 SQ 
K81A MD 

TH71 MD 
TH73 MD 
TH75 MD 
TH91 to 
TH95 MD 

XL7900/00 MD 
12AX7S SQ 
329 MD 
340 MD 
1904 MD 

1905 MD 
1908 MD 
1909 MD 
1909A -MD 
1910 MD 

1913 MD 
1918-01 MD 
1923 MD 
1926 MD 
1927 MD 

SQ =Special Quality Tubes 

MD = Miscellaneous Devices 

Type No. Section 

1928 MD 
1941 MD 
1945 MD 
4065 MD 
4066 MD 

4068 MD 
4069 MD 
4152/02 MD 
4349 to 
4397 MD 

5636 SQ 
5639 SQ 
5642 SQ 
5654 SQ 
5718 SQ 

5719 SQ 
5725 SQ 
5726 SQ 
5840 SQ ' 
5842 SQ 

5899 SQ 
5902 SQ 
6021 SQ 
6080 SQ 
6111 SQ 

6112 SQ 
6189 SQ 
6201 SQ 
18042 SQ 
18045 SQ 
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