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PREFACE 

The 1971 edition of the Pocketbook is a completely revised version of the 
preceding one, containing brief data on the majority of the products of the 
Electronic Components and Materials Division of NV Philips' Gloei-
lampenfabrieken. 
Unless otherwise specified all dimensions are given in mm. The European 
projection method is employed in the dimensional drawings. 
The Pocketbook does not give information on availability or terms of 
delivery, and is subject to change without notice. Please regard it as a 
guide only and, for a comprehensive source of information on electronic 
components and materials, refer to our Data Handbook system, made up 
of three series of handbooks, which will be issued annually. 
The three series, identified by the colours noted, each comprise the follow-
ing parts: 

ELECTRON TUBES (blue) 

Part 1 

Part 2 

Part 3 

Part 4 

Part 5 

latest issue 

Transmitting tubes for communication Jan. 1971 
(pentodes, tetrodes) 
Associated accessories 

Tubes for microwave equipment Feb. 1970 

Special quality tubes Mar. 1970 
Miscellaneous devices 

Receiving tubes Apr. 1970 

Cathode ray tubes May 1970 
Camera tubes 
Photo tubes 
Photoconductive devices 
Associated accessories 
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Part 6 

Part 7 

Photomultiplier tubes 
Devices for nuclear equipment 

Voltage stabilizing and reference tubes 
Counter, selector and indicator tubes 
Trigger tubes and switching diodes 
Thyratrons 
Industrial rectifying tubes 
Ignitrons 
High voltage rectifying tubes 
Miscellaneous 
Associated accessories 

Part 8 T.V. picture tubes 

Part 9 Transmitting tubes for communication 
Tubes for r.f. heating 
(triodes) 
Associated accessories 

burst issue 
Junc 1970 

July 1970 

Aug. 1970 

Jan. 1971 

SEMICONDUCTORS AND INTEGRATED CIRCUITS (red) 

Part 1 

Part 2 

2 

Signal diodes 
Tunnel diodes 
Variable capacitance diodes 
Voltage regulator diodes 
Rectifier diodes 
Thyristors, discs, triacs 
Rectifier stacks 
Accessories 
Heatsinks 

Low frequency transistors 
Low frequency power transistors 
Deflection transistors 
Accessories 

Sep. 1970 

Oct. 1970 



Part 3 High frequency transistors 
Switching transistors 
Accessories 

Part 4 Transmitting transistors 
Microwave devices 
Field effect transistors 
Dual transistors 
Microminiature devices for thick- and thin 
film circuits 
Beam lead devices for thick and thin-
film circuits 
Photo devices 
Accessories 

Part 5 Digital integrated circuits 
FC family: standard temperature range 
FC family: extended temperature range 
FD family 
FD family: standard temperature range 

Linear integrated circuits 

COMPONENTS AND MATERIALS (green) 

Part 1 Circuit blocks 100 kHz Series 
Circuit blocks 1-Series 
Circuit blocks 10-Series 

Circuit blocks 20-Series 
Circuit blocks 40-Series 
Counter modules 50-Series 
Norbits 60-Series. 61-Series 
Circuit blocks 90-Series 
Circuit blocks for ferrite core 
memory drive 
Input/output devices 

Nov. 1970 

Dec. 1970 

Feb. 1970 

Sep. 1970 



?art 2 Fixed resistors 
Variable resistors 

'art 3 

Non-linear resistors 
Ceramic capacitors 
Polyester, polycarbonate, polystyrene, 
paper capacitors 
Electrolytic capacitors 
Variable capacitors 

FM tuners 
Coils 
Piezoelectric ceramic resonators and filters 
Loudspeakers 
Television tuners 
Components for black and white television 
Components for colour television 
Deflection assemblies for camera tubes 
Audio and mains transformers 

latest issue 
Dec. 1970 

Mar. 1970 

?art 4 Ferrites for radio, audio and television Mar. 1970 
Ferroxcube potcores and square cores 
Microchokes 
Ferroxcube transformer cores 
Piezoxide 
Permanent magnet materials 

Part 5 Memory products June 1970 
Magnetic heads 
Quartz crystal units 
Microwave devices 
Variable mains transformers 
Electro-mechanical components 

The above subdivision of our Data Handbook system is valid at the date 
)f issue of this Pocketbook; minor changes may be introduced before 
next issue, 
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GROUPS OF LETTERS ALLOCATED TO EXISTING PHOSPHORS 

Designation E.I.A. Colour Persistence 
  number   (10%) 
New Old Fluorescence Phosphorescence 

BA C purplish blue very short 

BC V purplish blue killed 

BD A blue very short 

BE B P11 blue blue medium short 

BF U purplish blue medium short 

GB M P32 purplish blue yellowish green long 

GE K P24 green gran short 

t GH H P31 green green medium short 

GJ G Pt yellowish green yellowish green medium 

GK G') yellowish green yellowish green medium 

GL N P2 yellowish green yellowish green medium short 

GM P P7 purplish blue yellowish green long 

ON J blue green (infrared medium short 
excited) (fluorescence) 

GP P2 bluish green green medium short 

OR P39 green green long 

GU white white very short 

to D orange orange medium 

LB E orange orange long 

LC F orange orange very long 

LD L P33 orange orange very long 

W W P4 white for TV display tubes 

X X P22 three-colour for TV display tubes 

YA Y yellowish orange yellowish orange medium 

') Used in projection tubes 
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CATHODE-RAY TUBES (Old system) 

The type number consists of two capital letters followed by two sets of 
figures (e.g. DG13-2, MW31-16). 

First letter: indicates the method of focusing and deflection. 
Second letter: indicates properties of the screen. 
First group of figures: indicates dimensions of the screen. 
Second group of figures: indicates a serial number. 

The key to this system is given in the following tables. 

First letter 

A — Electrostatic focusing and electromagnetic deflection. 
D — Electrostatic focusing and electrostatic deflection in two 

directions. 
M — Electromagnetic focusing and electromagnetic deflection. 

Second letter 

Indicates the phosphor screen properties. 

First group of figures 

For round tubes screen diameter in cm 
For rectangular tubes: screen diagonal in cm 

Second group in figures 

Serial number 

TRANSMITTING TUBES (Old system) 

The type number consists of two or three capital letters followed by two 
sets of figures. For some types a group of letters is added (e.g. TAL12/10, 
DCG4/1000G). 

First letter: indicates the tube classification. 
Second letter: indicates type of filament or cathode. 
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First group of figures: indicates operating voltage. 
Second group of figures: indicates power. 
Added letters: indicate the tube base. 

The key to this system is given in the following tables. 

First letter 

D —Rectifying tube (included grid-controlled tubes) 
M —Triode (A.F. amplifying tube or modulator) 
P —Pentode 
Q —Tetrode 
T —Triode (R.F., A.F. or oscillator tube) 

For tubes having dual systems two of the above mentioned letters are used 
(e.g. QQCO4/15). 

Second letter 
(third letter for tubes having dual systems) 

A—Directly-heated tungsten filament 
B —Directly-heated thoriated tungsten filament 
C—Directly-heated oxide-coated filament 
E—Indirectly-heated oxide-coated cathode 

Third letter 
(fourth letter for tubes having dual systems) 

o —Mercury-vapour filling 
H —Helix or other integral cooler 
L —Forced air cooling 
W—Water cooling 
X —Xenon filling 

When the type number does not contain a letter indicating the cooling, the 
tube is radiation-cooled. 

First group of figures 
Rectifying tubes: Approx. d.c. output voltage in kilovolts in a 

threephase half-wave rectifying circuit. 
Transmitting tubes: Approx. max. anode voltage in kilovolts. 
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Second group of figures 

Rectifying tubes: Approx. d.c. output power in watts or kilowatts 
per tube in a three-phase half-wave rectifying circuit. 

R.F. tubes: Approx. output power in watts or kilowatts in class 
C telegraphy. 

Modulators: Approx. anode dissipation in watts or kilowatts. 

Added letters 

B —Cables 
E —Medium 7p.-base 
ED —Edison base 
EG —Goliath base 
G —Medium 4p.-base 
GB—Jumbo 4p.-base 
GS —Super jumbo 4p.-base 
N —Medium 5p.-base 
P —P-base 

PHOTOTUBES AND PHOTOMULTIPLIERS (old system) 

The type number consists of two figures followed by two letters (e.g. 90AV). 
First figure : indicates the tube base. 
Second figure: indicates a serial number. 
First letter : indicates the type of cathode. 
Second letter : indicates the class of phototube. 
Third letter : letter P only for photomultipliers 

The key for this system is given in the following tables. 

First figure 

2—Loctal 8p.-base 
3—Octal 8p.-base 
5—Special base 
8—Noval 9p.-base 
9—Miniature 7p.-base 

20 



Second figure—Serial number 

First letter 

A —Caesium-antimony cathode (blue sensitive) 
C —Caesium-on-oxidized-silver cathode (red sensitive) 
T —Tialkali cathode 
U—Caesium-antimony cathode with quartz window 

Second letter 

G—Gasfilled V —High vacuum 

VOLTAGE STABILIZERS (Old system) 

1 

The type number consists of a number followed by a capital letter, a figure 
and in some cases by a second capital letter (e.g. 85A2, 150C1K). 

Number: indicates burning voltage. 
First letter: indicates the current range. 
Figure: indicates a serial number. 
Second letter: indicates the tube base. 

The key for this system is given in the following tables. 

Number 

Average burning voltage in volts 

First letter Second letter 

A —max. 10 mA 

B —max. 22 mA 
C —max. 40 mA 
D—max. 100 mA 
E —max. 200 mA 

Figure 

Serial number 

E —Edison 
K—Octal 8p.-base 
P —P-base 
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SYMBOLS 

Electrodes 
a Anode 
ah Auxiliary anode 
a1 Ignition anode 
d Anode of detection diode 
D Deflection plate or rod 
f Filament or resistance wire 
fc Filament tap or star point of three star connected filaments 
g Grid 
i.c. Internal connection (not to be connected externally) 
k Cathode 
k(;) Input cathode lead of U.H.F. tube 
k( ) Output cathode lead of U.H.F. tube 
l Fluorescent screen 
m External conducting coating 
n.c. Tube pin which may be connected externally 
pr Primer (auxiliary electrode of cold cathode tubes to ensure 

safe triggering) 
s Internal shield 
S Switch 
St Starter or trigger electrode of cold cathode tubes 

Electrode systems 
D Diode P Pentode 
H Hexode or Heptode Q Tetrode 

T Triode 

Voltages 
V Anode voltage 

Burning voltage of voltage stabilizer 
dV Burning voltage variation of voltage stabilizer in stabilizing 

range 
1 a, s A.C. anode voltage (rms value) 
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Vainvp 

V,p

Varc 

v, 

Vba

V„92 

Vcontr 

Vd

Vdinv 

Vdinvp 

Vetr 
Vez1
VI
V Wd 

v g

Vg(arc) 

Vginvp 

v gP

Y 
Vi®, 
Vnvp 

Vk 

V51 

V51 
Y 
V„ 
V, 
v ow

VP

V 
Vres 

V„ 
Yr

Peak value of inverse anode voltage 
Peak value of anode voltage 
Arc voltage 
Supply voltage 
Anode supply voltage 
Supply voltage of second grid 
Voltage range of current regulator 
Anode voltage of detection diode 
Inverse anode voltage of detection diode 
Peak value of inverse anode voltage of detection diode 
RMS value of a voltage 
Extinguishing voltage 
Filament or heater voltage 
Forward voltage 
Grid voltage 
Grid voltage of conducting tube 
Peak value of inverse grid voltage 
Peak value of grid voltage 
A.C. input voltage per tube 
Voltage necessary for breakdown to the concerning electrode 
Peak value of inverse voltage 
Voltage between cathode and chassis 
Voltage between cathode and filament 
Peak value of voltage between cathode and filament 
Voltage of fluorescent screen 
Maintaining voltage 
A.C. output voltage: d.c. output voltage 
Oscillator voltage 
Primer voltage of a cold cathode tube 
Regulation voltage 
Resonator voltage 
Starter voltage of a cold cathode tube 
Secondary transformer voltage (without load) 

Currents 
I, Anode current 
I,o Dark current 

23 



Iamax Anode current at full drive 

4min Anode current without drive 
Auxiliary anode current 

I,P Peak value of anode current 
I6 Supply current 

leuntr Current range of voltage stabilizer 
Id Anode current of detection diode 

Idp Peak value of anode current of detection diode 
1 f  Filament current 
Ig Grid current 

I amax Grid current at full drive 
' ammo Grid current without drive 
IgP Peak value of grid current 
' k Cathode current 
I, Current of fluorescent screen 
4 D.C. output current per tube 

Ivr Primer current of a cold cathode tube 
1 eC Recommended current 

'g Stabilized current of current regulator 
Ix, Starter current 

Isttransf Starter current required to initiate the main discharge 

Is~rge Surge current 

Powers 
W Anode dissipation 
Wg Grid dissipation 
Wg Driving power 
W Max. output power 

Resistances 
Rn External anode resistor; Matching resistance 

Total anode resistance of rectifying tube 
Ra External a.c. resistance or load resistance in an anode lead 
R„ Load resistance of push-pull amplifier (anode to anode) 

Rdamping Damping resistance 
Raq Equivalent noise resistance 

24 
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RE Resistance of thermo-element 
R1 Resistance of filament 
Rg External resistance between grid and cathode 
Ra. External resistance between grid and cathode of next tube 
R, Internal resistance 
R Internal resistance of detection diode 
Rk Resistance between cathode and chassis 
R k f  External resistance between cathode and filament 
Rn External resistor in the starter lead of a cold cathode tube 
R, Total anode resistance of rectifying tube 
Rl External resistance between + Vb and g2 

RZ External resistance between g 2 and chassis potentio-
R3 External resistance between g 2 and k meter 
R4 External resistance between k and chassis 

Capacitances 
C, Anode to all other elements except control grid 
C,a Anode to grid, all other elements earthed 
Cak Anode to cathode, all other elements earthed 
Cdk 

C:1x9 
Cyiyz 
Cnu 
Co

Anode to cathode of detection diode all other 
Deflection plate xl to deflection plate xZ elements 
Deflection plate yl to deflection plate ya f earthed 
Input capacitor of smoothing filter 
Grid to all other elements except anode 

Miscellaneous 
d,o, Total distortion 
f Frequency 
F Noise level 

Voltage gain per stage 
Current amplification (Gain) 
Number of anodes of rectifying tubes 
Deflection factor 
Sensitivity 
Luminous anode sensitivity 
Luminous cathode sensitivity 
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Mutual conductance 
Conversion conductance 
Effective slope of oscillator tube 
Mutual conductance of oscillator triode at Va=0V and Vie  =0 V 
Ambient temperature 
Bulb or envelope temperature 
Temperature of condensed mercury (at the cathode) 
Recommended temperature 
Averaging time 
Deionization time 
Pulse duration 
Heating time of tube 
Ionization time 
Pulse time 
Waiting time of a tube = time which has to pass between switch-
ing on of the filament (or heater) voltage and switching on of the 
voltages on the other electrodes 
Shadow section on fluorescent screen 
Light sector on a fluorescent screen 
Efficiency 
Gain factor 
Gain factor of grid No. 2 with respect to grid No. 1 



GENERAL OPERATIONAL 
RECOMMENDATIONS RECEIVING TUBES 

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

2. LIMITING VALUES 
2.1 Limiting values are in accordance with the applicable rating system 
as defined by I.E.C. publication 134. 
Reference may be made to one of the following 3 rating systems. 
2.1.1 Absolute maximum rating system. Absolute maximum ratings are 
limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published~data, 
and should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable 
serviceability of the device, taking no responsibility for equipment varia-
tions, environmental variations, and the effects of changes in operating 
conditions due to variations in the characteristics of the device under 
consideration and of all other electronic devices in the equipment. 
The equipment manufacturer should design so that, initially and through-
out life, no absolute maximum value for the intended service is exceeded 
with any device under the worst probable operating conditions with 
respect to supply voltage variation, equipment components spread and 
variation, equipment control adjustment, load variations, signal variation, 
environmental conditions, and spread or variations in characteristics of 
the device under consideration and of all other electronic devices in the 
equipment. 
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2.1.2 Design-maximum rating system. Design-maximum ratings are limit-
ing values of operating and environmental conditions applicable to a 
bogey electronic device* of a specified type as defined by its published 
data, and should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable 
serviceability of the device, taking 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 through-
out life, no design-maximum value for the intended service is exceeded with 
a bogey device under the worst probable operating conditions with 
respect to supply-voltage variation, equipment component variation, 
variation in characteristics of all other devices in the equipment, equip-
ment control adjustment, load variation, signal variation and environ-
mental conditions. 
2.1.3 Design-centre rating system. Design-centre ratings are limiting 
values of operating and environmental conditions applicable to a bogey 
electronic device* of a specified type as defined by its published data, and 
should not be exceeded under average conditions. 
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 spread and variation, equipment control 
adjustment, load variation, signal variation, environmental conditions, 
and variations or spread in the characteristics of all electronic devices. 
The equipment manufacturer should design so that, initially, no design-
centre value for the intended service is exceeded with a bogey electronic 
device* in equipment operating at the stated normal supply-voltage. 
2.2 If the tube data specify limiting values according to more than one 
rating system the circuit has to be designed so that none of these limiting 
values is exceeded under the relevant conditions. 

Note*. A bogey tube is a tube whose characteristics have the published 
nominal values for the type. A bogey tube for any particular .applicatign 
can . be obtained by considering only those characteristics which are 
directly related to the application. 
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2.3 In addition to the limiting values given in the individual data sheets the 
directives in the following paragraphs should be observed. 

3. FLOATING ELECTRODES 
All tube electrodes should have a d.c. connection to the cathode (no 
floating electrodes). 

4. ELECTRODE CURRENT 
The limiting values l a , 1 , Ik etc. are the d.c. components of the electrode 
currents averaged over any 50 ms period. 

5. ELECTRODE DISSIPATION 
The limiting values W a , Wa2 etc. are the average values, obtained by 
averaging over any 1 s period. 

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

resistors, capacitors etc. 
b) Mains voltage fluctuations. 
The maximum deviation of the heater voltage should not exceed ±l5% 
(design maximum value) in the case of parallel connection, and the maxi-
mum deviation of the heater current should not exceed ± 8% (design 
maximum value) in the case of series connection. 

7. NO CONNECTIONS SHOULD BE MADE TO A PIN MARKED 
I.C. 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

INTRODUCTION 

The guide presents a survey of all types of electron tubes for which our 
tubes can be used as replacements. 

Types for which a suitable replacement is sought are listed alphabetically 
and numerically in the first column; where applicable, alternative CV 
numbers of our corresponding tubes are listed in the second column; 
and the type numbers of our equivalent or replacement tubes in the third 
column. 

Type numbers printed between brackets in the third column are near 
equivalents of the types to be replaced; however, in almost all cases the 
circuits in which they are to be fitted can be adapted to make use of them 
as replacements. 

Replacements for obsolete types are also listed. In many cases the recom-
mended replacement can be used without modifying the circuit or equip-
ment in which it is to be fitted. In some cases, however, it may be necessary 
to change or rewire the socket, fit an adapter, or alter the circuit slightly. 
Where an obsolete triode is to be replaced by a pentode, the latter can be 
used in triode connection. 

The fact that a tube is listed does not imply that it can always he supplied. 
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TYPE DESIGNATION CODES, 

RATING SYSTEMS AND 

LETTER SYMBOLS 

FOR SEMICONDUCTORS 

AND INTEGRATED CIRCUITS 





TYPE DESIGNATION CODE 
FOR SEMICONDUCTOR DEVICES 

GENERAL 

This type designation code applies to discrete devices either with or without 
junctions, and to multiple devices') 
The type designation consists of: 

TWO LETTERS FOLLOWED BY A SERIAL NUMBER 

The first letter distinguishes between junction and non junction devices 
and gives an indication of the material 

A. Devices with one or more junctions, using material with a band gap 
of 0.6 to 1.0 eV, such as germanium 

B. Devices with one or more junctions, using material with a band gap 
of 1.0 to 1.3 eV, such as silicon 

C. Devices with one or more junctions, using material with a band gap 
of 1.3 eV and more, such as gallium arsenide -

D. Devices with one or more junctions, using material with a band gap 
of less than 0.6 eV, such as indium antimonide 

R. Devices without junction, using materials such as those employed in 
Hall generators and photoconductive cells 

1)A multiple device is defined as a combination of similar or dissimilar 
active devices, contained in a common encapsulation that cannot be 
dismantled, and of which all electrodes of the individual devices are 
accessible from the outside. 
Multiples of similar devices as well as multiples consisting of a main' 
device and an auxiliary device are designated according to the code for 
discrete devices described above. 
Multiples of dissimilar devices of other nature are designated by the 
second letter G. 
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The second letter indicates primarily the main application respectively 
main application and construction if a further differentiation is essential 

A. Detection diode, high speed diode, mixer diode 
B. Variable capacitance diode 
C. Transistor for a.f. applications (Rth;_mb > 15 °C/W) 
D. Power transistor for a.f. applications (R,hrmh5 15°C/W) 
E. Tunnel diode 
F. Transistor for r.f. applications (Rrh ~,Mh >1S`C/W) 
G. Multiple of dissimilar devices 
H. Field probe 
K. Hall generator in an open magnetic circuit, e.g. magnetogram or 

signal probe 
L. Power transistor for r.f. applications (Rth;_mb 15°C/W) 
M. Hall generator in a closed electrically energised magnetic circuit, 

e.g. Hall modulator or multiplier 
P. Radiation sensitive device 
Q. Radiation generating device 
R. Electrically triggered controlling and switching device having a 

breakdown characteristic (R,hj_mb>15°C/W) 
S. Transistor for switching applications (R,h;-mb > 15°C/W) 
T. Electrically, or by means of light, triggered controlling and switching 

power device having a breakdown characteristic (R 15 15°C/W) 
U. Power transistor for switching applications (R,h;_,,t  15°C/W) 
X. Multiplier diode, e.g. varactor, step recovery diode 
Y. Rectifying diode, booster diode, efficiency diode 
Z. Voltage reference or voltage regulator diode 

The serial number consists of: 

Three figures for semiconductor devices designed for use primarily in 
consumer goods 
One letter and two figures for semiconductor devices designed for use 
primarily in professional equipment 
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EXAMPLES 

AF139 Germanium r.f. transistor intended primarily for "entertainment" 
applications 

BYX27 Silicon rectifying diode intended primarily for "industrial" 
applications 

TYPE DESIGNATION FOR SEMICONDUCTOR DEVICES 
FORMING A RANGE OF VARIANTS 

The type designation of a range of variants of: 
1. voltage reference or voltage regulator diodes 
2. rectifying diodes 
3. thyristors 
distinctly belonging to one basic type may be qualified by a suffix part 
which is clearly separated from the basic part by a dash (—). 
The basic part being the same for the whole range, is in accordance with 
the designation code for discrete devices. 
The suffix part consists of: 
1. for voltage reference or voltage regulator diodes 

one letter followed by the typical zener voltage and where appropriate 
the letter R') 
The first letter indicates the nominal tolerance of the zener voltage in %. 
A=1%; B=2%; C=5%; D=10%; E=15% 
The typical zener voltage is related to the nominal current rating for 
the whole range. The letter V is used to denote the decimal point when 
this occurs. 

2. for rectifying diodes 
a number and where appropriate the letter R') 
The number generally indicates the maximum repetitive peak reverse 
voltage. 
For controlled avalanche types it indicates the maximum crest working 
reverse voltage 

')The letter R indicates reverse polarity (stud anode). The normal 
polarity (stud cathode)_ and symmetrical executions are not specially 
indicated. 
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3. for thyristors 
a number and where appropriate the letter R') (see foregoing page). 
The number generally indicates either the maximum repetitive peak 
reverse voltage or the maximum repetitive peak off-state voltage, which-
ever is lower. 
For controlled avalanche types it indicates the maximum crest working 
reverse voltage. 

EXAMPLES 

BZY88series Range of silicon voltage regulator diodes for industrial 
applications 

BZY88-C9V1 The particular type out of the range with a typical zener 
voltage of 9.1 V±5% 

BYX13-1200 The particular normal polarity type out of the BYX 13series 
with a maximum repetitive peak reverse voltage of 1200 V 

BTX13-200R The particular reverse polarity type out of the BTX13 
thyristor range of which the lower maximum repetitive peak 
voltage is 200 V 

OLD SYSTEM 

The first letter is always "O", indicating a semiconductor device. The 
second (and third) letter(s) indicate the general class of device. 
A - diode or rectifier C - transistor 
AP - photodiode CP - phototransistor 
AZ - zener diode RP - photoconductive cell 
The group of figures is a serial number indicating a particular design or 
development. 

EXAMPLES 

OA81 Semiconductor diode 
OAZ200 Zener diode 
OC72 Transistor 

36 



TYPE DESIGNATION FOR 
SEMICONDUCTOR RECTIFIER STACKS 

The type designation consists of: 

THREE LETTERS FOLLOWED BY A SERIAL NUMBER 

The first 2 letters indicate the type of stack: 
OS. Denotes a semiconductor rectifier diode stack 
OT. Denotes a semiconductor stack in which also thyristors are used 

The third letter indicates the type of circuit: 

A. Single phase half wave 
B. Two phase half wave 
C. Three phase half wave (three phase star) 
D. Four phase half wave (four phase star) 
E. Six phase half wave (six phase star) 
F. Three phase double Y with interphase transformer 
H. Single phase full wave (single phase bridge) 
J. Single phase magnetic amplifier bridge 
K. Three phase full wave (three phase bridge) 
L. Four phase full wave (four phase bridge) 
M. Voltage doubler (half a single phase full wave) 
S. Miscellaneous (such as combinations of single diodes and passive 

components) 

The serial number is sometimes followed by a suffix letter for the indication 
of variants. 
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TYPE DESIGNATION CODE FOR INTEGRATED CIRCUITS 

This code applies to networks in non-accessible envelopes, such as 
integrated circuit devices. 
For the purpose of type designation the integrated circuits are divided 
into four groups: 
— digital family circuits i.e. circuits belonging to a family of circuits which 

are related in their specifications, and primarily designed to be mutually 
connected; 

— digital solitary circuits; 
— analogue (linear) type of circuits; 
— mixed digital-analogue type of circuits. 
The type designations consist of: 

THREE LETTERS FOLLOWED BY THREE FIGURES') 

DIGITAL FAMILY CIRCUITS 
The first two letters indicate the family for the digital family circuits. 

DIGITAL SOLITARY CIRCUITS 
The first letter is
The second letter is used to extend the serial number. 

DIGITAL FAMILY AND SOLITARY CIRCUITS 
The third letter indicates the circuit function in categories 

H Combinatorial circuit 
J Bistable or multistable sequential circuit 
K Monostable sequential circuit 
L Level converter 
N Bimetastable or multimetastable sequential circuit 
Q Read/write memory circuit 
R Read-only memory circuit 

' ) Sometimes the type designation is followed by a version letter to denote 
a variant with respect to electrical performance and/or encapsulation. 
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S Sense amplifier 
Y Miscellaneous 

ANALOGUE (LINEAR) TYPE CIRCUITS 
The first letter is "T" 

MIXED DIGITAL/ANALOGUE TYPE CIRCUITS 
The first letter is "U" 

ANALOGUE AND DIGITAL/ANALOGUE CIRCUITS 
The second and third letters are used to extend the serial number. 

ALL TYPES 
The first two figures represent the serial number. 
The third figure indicates the operating ambient temperature range 

1 0 to + 70° C or wider 
2 - 55 to + 125° C or wider 
3 - 10 to + 85° C or wider 
4 + 15 to + 55°C or wider 
5 - 25 to + 70° C or wider 
6 - 40 to + 85°C or wider 
0 open 
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RATING SYSTEMS 

ACCORDING TO I.E.C. PUBLICATION 134 

1. DEFINITIONS OF TERMS USED 
1.1 Electronic device. An electronic tube or valve, transistor or other 

semiconductor device. 
Note: This definition excludes inductors, capacitors, resistors and 

similar components. 
1.2 Characteristic. A characteristic is an inherent and measurable 

property of a device. Such a property may be electrical, mechanical, 
thermal, hydraulic, electro-magnetic, or nuclear, and can be ex-
pressed as a value for stated or recognized conditions. A character-
istic may also be a set of related values, usually shown in graphical 
form. 

1.3 Bogey electronic device. An electronic device whose characteristics 
have the published nominal values for the type. A bogey electronic 
device for any particular application can be obtained by considering 
only those characteristics which are directly related to the applica-
tion. 

1.4 Rating. A value which establishes either a limiting capability or a 
limiting condition for an electronic device. It is determined for 
specified values of environment and operation, and may be stated 
in any suitable terms. 
Note: Limiting conditions may be either maxima or minima. 

1.5 Rating system. The set of principles upon which ratings are estab-
lished and which determine their interpretation. 

NOTE. The rating system indicates the division of responsibility between 
the device manufacturer and the circuit designer, with the object 
of ensuring that the working conditions do not exceed the 
ratings. 
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2. ABSOLUTE MAXIMUM RATING SYSTEM 
Absolute maximum ratings are limiting values of operating and environ-
mental conditions applicable to any electronic device of a specified type 
as defined by its published data, which should not be exceeded under the 
worst probable conditions. 
These values are chosen by the device manufacturer to provide accepta-
ble serviceability of the device, taking no responsibility for equipment 
variations, environmental variations, and the effects of changes in 
operating conditions due to variations in the characteristics of the device 
under consideration 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 component varia-
tion, equipment control adjustment, load variations, signal variation, 
environmental conditions, and variations in characteristics of the device 
under consideration and of all other electronic devices in the equipment. 

3. DESIGN MAXIMUM RATING SYSTEM 
Design maximum ratings are limiting values of operating and environ-
mental conditions applicable to a bogey electronic device of a specified 
type as defined by its published data, and should not be exceeded under 
the worst probable conditions. 
These values are chosen by the device manufacturer to provide accepta-
ble serviceability of the device, taking responsibility for the effects of 
changes in operating conditions due to variations in the characteristics 
of the electronic 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 com-
ponent variation, variation in characteristics of all other devices in the 
equipment, equipment control adjustment, load variation, signal 
variation and environmental conditions. 
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4. DESIGN CENTRE RATING SYSTEM 
Design centre ratings are limiting values of operating and environmental 
conditions applicable to a bogey electronic device of a specified type as 
defined by its published data, and should not be exceeded under normal 
conditions. 
These values are chosen by the device manufacturer to provide accepta-
ble serviceability of the device in average applications, taking responsi-
bility for normal changes in operating conditions due to rated supply 
voltage variation, equipment component variation, equipment control 
adjustment, load variation, signal variation, environmental conditions, 
and variations in the characteristics of all electronic devices. 
The equipment manufacturer should design so that, initially, no design 
centre value for the intended service is exceeded with a bogey electronic 
device in equipment operating at the stated normal supply voltage. 

NOTE. It is common use to apply the Absolute Maximum System in 
semiconductor published data. 
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LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES 
excluding rectifier diodes and thyristors 

This system is based on the Recommendations of the INTERNATIONAL 
ELECTROTECHNICAL COMMISSIONas published in LE.C. Publica-
tion 148. 

QUANTITY SYMBOLS 
1. Instantaneous values of current, voltage and power, which vary with 

time are represented by the appropriate lower case letter. 

Examples: i, v, p 

2. Maximum (peak), average, d.c. and root-mean-square values are re-
presented by the appropriate upper case letter. 

Examples: I, V, P 

SUBSCRIPTS FOR QUANTITY SYMBOLS 
1. Total values are indicated by upper case subscripts. 

Examples: le, 'CM' ICAV. ic, VEB 

2. Values of varying components are indicated by lower case subscripts. 

Examples: I~, I,,, veb, Veb

3. To distinguish between maximum (peak), average, d.c. and root-mean-
square values, the following subscripts are added: 
For maximum (peak) values: M or m 
For average values : AV or av (only if it is necessary to 

distinguish between d.c. and average) 
For 4.c. values : no additional subscript 
For root-mean-square values: (rms) 

Examples: Ic I.. Icwv. I  Ic(RMS) 
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4. List of subscripts (examples, see figure 1) 
A, a = Anode terminal 
K, k = Cathode terminal 
E, e = Emitter terminal 
B, b = Base terminal 
C, c = Collector terminal 
(BR) = Break-down 
X, x = Specified circuit 
M, m = Maximum (peak) value 
AV, av = Average value 
(RMS), 

(rms) = R.M.S. value 
F, f = Forward 
R, r = As first subscript : Reverse. As second subscript: Repetitive 
0 = As third subscript: The terminal not mentioned is open 

circuited 
S = As second subscript: Non repetitive 

As third subscript: Short circuit between the terminal not 
mentioned and the reference terminal 

Z = Zener. (Replaces R to indicate the actual zener voltage, 
current or power of voltage reference or voltage regulator 
diodes) 

5. Examples of the application of the rules: 
Figure 1 represents a transistor collector current, consisting of a direct 
current and a signal, as a function of time. 

couector 
current 

i 

724799 
Fig.' 
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CONVENTIONS FOR SUBSCRIPT SEQUENCE 
1. Currents 

For transistors the first subscript indicates the terminal carrying the 
current (conventional current flow from the external 
circuit into the terminal is positive). 

For diodes a forward current (conventional current flow into the 
anode terminal) is represented by the subscript F or f ; a 
reverse current (conventional current flow out of the 
anode terminal) is represented by the subscript R or r. 

2. Voltages 
For transistors normally, two subscripts are used to indicate the points 

between which the voltage is measured. The first sub-
script indicates one terminal point and the second the 
reference terminal. 
Where there is no possibility of confusion, the second 
subscript may be omitted. 

For diodes a forward voltage (anode positive with respect to 
cathode) is represented by the subscript F or f and „a 
reverse voltage (anode negative with respect to cathode) 
by the subscript R or r. 

3. Supply voltages 
Supply voltages may be indicated by repeating the terminal subscript. 

Examples: VEE, Yca VEE 

The reference terminal may then be indicated by a third subscript. 

Examples: VEEE, Vcca. VEEC 
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4. In devices having more than one terminal of the same type, the terminal 
subscripts are modified by adding a number following the subscript and 
on the same line. 

Example: VE2_E voltage between second base and emitter 

In multiple unit devices, the terminal subscripts are modified by a num-
ber preceding the terminal subscripts: 

Example: ViE_2E voltage between the base of the first 
unit and that of the second one. 

ELECTRICAL PARAMETER SYMBOLS 
1. The values of four pole matrix parameters or other resistances, impe-

dances, admittances, etc.. . inherent in the device, are represented by the 
lower case symbol with the appropriate subscripts. 

Examples: h;;, z1, ya hFE 

2. The four pole matrix parameters of external circuits and of circuits in 
which the device forms only a part are represented by the upper case 
symbols with the appropriate subscripts. 

Examples: H;, ZO, HF, YR

SUBSCRIPTS FOR PARAMETER SYMBOLS 
1. The static values of parameters are indicated by upper case subscripts. 

Examples: h1E, hFE 

Note: The static value is the slope of the line from the origin to the 
operating point on the appropriate characteristic curve, i.e. the 
quotient of the appropriate electrical quantities at the operating 
point. 
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2. The small signal values of parameters are indicated by lower case 
subscripts. 

Examples: hth, z,,, 

3. The first subscript, in matrix notation identifies the element of the four 
pole matrix. 

i (for 11)=input f (for 21)=forward transfer 
o (for 22)=output r (for 12)=reverse transfer 

Examples: V1=h;I1 +hr V2
12 =hf ll +ha V2

Notes 1) The voltage and current symbols in matrix notation are in-
dicated by a single digit subscript. 
The subscript 1= input; the subscript 2 = output 

2) The voltages and currents in these equations may be complex 
quantities. 

4. The second subscript identifies the circuit configuration. 

e=common emitter c=common collector 
b=common base j =common terminal, general 

Examples: (common base) I1=YtbV1b+Yrb V2b 
12 = Yfb Vlb+Yob V2b 

When the common terminal is understood, the second subscript may be 
omitted. 

5. If it is necessary to distinguish between real and imaginary parts of the 
four pole parameters, the following notations may be used. 

Re(h,b) etc... for the real part 
lm(h;b) etc... for the imaginary part 
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LIST OF LETTER SYMBOLS 
excluding rectifier diodes and thyristors 

Letter symbol Definition 

b;b, b e, bob, bee See y parameters 
Ce 1) Collector capacitance 

(emitter open-circuited to a.c. and d.c.) 
Cd 1) Diode capacitance 
Ce 1) Emitter capacitance 

(collector open-circuited to a.c. and d.c.) 
C,b, C1e, Cob, Coe 1) See y parameters 
d 'Distortion 
F Noise figure 
f Frequency 
Fe 

{ 
Conversion noise figure 

fhfb, fbJe, fyf Cut-off frequency 
(frequency at which the parameter indicated by 
the subscript is 0.7 of its low frequency value) 

f T Transition frequency (gain-bandwidth product) 
g, 9d6, gee, gob See y parameters 
GP Power gain 
GS Source conductance 
G„ Transducer gain 
G.,, Maximum unilateralised power gain 
hpB, hFc, hFE Static value of the forward current transfer ratio 

or d.c. current gain 
(output voltage held constant) 

bib, h10, h re Small signal value of the forward current transfer 
ratio or small signal current gain 
(output short-circuited to a.c.) 

1) As an exception to the general rule for electrical parameters capacitances 
are represented by the upper-case letter. 
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Letter symbol Definition 

hIB, h1C, hIE 

hlb, hic, hie 

hoB, hoc, hoE 

hob, ha, hoe 

hRB, hRC, hRE 

h.b, h,~, h,e

'B, 'C, IE

Ib, I,,, 4 

1B, iC, iE 

1b, , 1e

'BAV,'CAV,'EAV 

IBEX,'CEX 

'BM,'CM,'EM 

4w 4m, lem 

ICBO 

'CEO 

'CBs or ICES 

'EBO 

'F 

1F

Static value of the input resistance 
(output voltage held constant) 
Small signal value of the input impedance 
(output short-circuited to a.c.) 
Static value of the output conductance 
(input current held constant) 
Small signal value of the output admittance 
(input open-circuited to a.c.) 
Static value of the reverse voltage transfer 
ratio (input current held constant) 
Small signal value of the reverse voltage transfer 
ratio (input open-circuited to a.c.) 
Total d.c. (or average) current 
Varying component of the current 
Instantaneous total value of the current 
Instantaneous value of the varying component of 
the current 
Total average current (to distinguish between 
average and d.c. if necessary) 
Total base, respectively collector current under 
specified conditions. These symbols are commonly 
used in case of a reverse biased emitter junction 
Maximum (peak) value of the total current 
Maximum (peak) value of the varying component 
of the current 
Collector cut-off current (open emitter) 
Collector cut-off current (open base) 
Collector cut-off current (emitter short-circuited 
to base) 
Emitter cut-off current (open collector) 
Total forward current of a diode (d.c. or average) 
Instantaneous total value of the forward current 
of a diode 
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Letter symbol Definition 

It , s. Total average forward current of a diode (to 
distinguish between average and d.c. if necessary) 

'FM Peak forward current of a diode 
I;, t o Input, respectively output current of a specified 

circuit 
IR Total reverse (cut-off) current of a diode 
iR Instantaneous total value of the reverse current 

of a diode 
/RRM Repetitive peak reverse current of a diode 
IRSM Non repetitive peak reverse current of a diode 
IZ Zener current (d.c. or average) 
IZM Peak zener current 
IzS Non repetitive zener current 
P,, Po Input, respectively output power of a specified 

circuit 
P o, Total power dissipation in the device 
P, Zener power dissipation 
PzM Peak zener power dissipation 
PzSM Non repetitive peak zener power dissipation 
Q s Recovered charge 
r D Diode (internal) series resistance 
RS Source resistance 
R h Thermal resistance 
R,,, j_, Thermal resistance from junction to ambient 
Rth j-m6 Thermal resistance from junction to mounting 

base 
R,h;_, Thermal resistance from junction to case 
Rah mb-h Thermal resistance from mounting base to heat-

sink 
r, Dynamic-slope resistance of a zener diode 
S, Temperature coefficient of the operating voltage 

of a zener diode 
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Letter symbol Definition 

Tamb 

Tase 

td
tf
ti ,-
7 j
tots 
ton 
tr
t„ 
i s

Tt9 
VBB> VEE 

VBE> VCB, VCE> VEB 

Vbe, Vcb' Vco' V b 

VBE, VCB, VCE, VEB 

Vbe, Vcb Vice> Veb 

VBEn 

VBEsaV VCEsat 

VBR) 

VBR)CBO' VBR)CEO> 

VBR)EBO 

VBR)CER 

VBR)CES 

VCBO, VCEO, VEBO 

VCFK 

Ambient temperature 
Case temperature 
Delay time 
Fall time 
Forward recovery time of a diode 
Junction temperature 
Turn off time (tots=to+tr) 
Turn on time (tnn =td+t,) 
Rise time 
Reverse recovery time of a diode 
Storage time 
Storage temperature 
Supply voltage 
Total value of the voltage (d.c. or average) 
Varying component of the voltage 
Instantaneous value of the total voltage 
Instantaneous value of the varying component of 
the voltage 
Base-emitter floating voltage (open base) 
Saturation voltage at specified bottoming con-
ditions 
Breakdown voltage 
Breakdown voltage between the terminal indicated 
by the first subscript and the reference terminal 
(second subscript) when the third terminal is 
open circuited 
Collector-emitter breakdown voltage with a speci-
fied resistance between emitter and base 
Collector-emitter breakdown voltage with the 
emitter short circuited to the base 
Voltage of the terminal indicated by the first 
subscript w.r.t. the reference terminal (second 
subscript) with the third terminal open circuited 
Knee voltage at specified conditions 
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Letter symbol Definition 

VCER 

VCES 

VCE X 

VEst, 
VF

VFM 
Y, Va

v,, 
VR

VRM 
VRSM 
Vz

Yro, Yte 

g.m gte 
C,,, 

b,b, b1e
Wpb, Wye 

Yfb, Yfe 

g1, g/e 
C fb, CJe 
'Pfb, 'Pie 
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Collector-emitter voltage with a specified re-
sistance between emitter and base 
Collector-emitter voltage with the emitter short 
circuited to the base 
Collector-emitter sustaining voltage under the 
condition, indicated by the third subscript 
Collector-emitter voltage in a specified circuit. 
This symbol is commonly used to indicate a 
reverse biased emitter junction 
Emitter-base floating voltage (open emitter) 
Continuous forward voltage of a diode 
Peak forward voltage of a diode 
Input, respectively output voltage of a specified 
circuit 
Punch through voltage 
Continuous reverse voltage of a diode 
Peak reverse voltage of a diode 
Non repetitive peak reverse voltage of a diode 
Operating voltage (zener voltage) of a zener diode 
Input admittance 
Input conductance I Output short circuited to 
Input capacitance a.c. 
Input susceptance 
Phase angle of 
input admittance 
Transfer admittance 
Transfer conductance 

Output short circuited 
Transfer capacitance 
Phase angle of 

to a.c. 

transfer admittance 



Letter 
symbol 

Definition 

Yob, Yoe 

Sub, 

Yoe 

Cob, Cae 

bob, 

bee 

Pob, 

Qoe 

Yrb, Yre 

grb, 

gre 

Crb, 

C,, 
c°rb, ire 

Output admittance 
Output conductance 
Output capacitance 
Output susceptance 
Phase angle of 
output admittance 
Feedback admittance 
Feedback conductance 
Feedback capacitance 
Phase angle of 
feedback admittance 

Input short circuited 
to a.c. 

Input short circuited 
to a.c. 
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LETTER SYMBOLS FOR 
RECTIFIER DIODES AND THYRISTORS 

This system is based on the Recommendations of the INTERNATIONAL 
ELECTROTECHNICAL COMMISSION. 

QUANTITY SYMBOLS 
1. Instantaneous values of current, voltage and power, which vary with 

time are represented by the appropriate lower case letter. 

Examples: i, v, p 

2. Maximum (peak), average, d.c. and root-mean-square values are repre-
sented by the appropriate upper case letter. 

Examples: I, V, P 

SUBSCRIPTS FOR QUANTITY SYMBOLS 
1. Total values are indicated by upper case subscripts. 
2. Values of varying components are indicated by lower case subscripts. 
3. For power rectifier diodes and thyristors the terminal(s) are not indicated 

in the subscripts, except for the gate-terminal of thyristors. 
4. List of subscripts: 

G, g = Gate terminal 
F, f = Forward') 
D, d = Forward off-state'); non trigger (gate voltage or current) 
T, t = Forward on-state'); trigger (gate voltage or current) 
R, r = As first subscript; Reverse 

As second subscript: Repetitive 

') For the anode-cathode voltage of thyristors F is replaced either by D 
or by T, to distinguish between "off-state" (non triggered) and "on-state" 
(triggered). 
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AV, av = Average value 
M, m = Maximum (peak or crest) value 
(RMS),(rms) = R.M.S. value 
(BR) = Breakdown 
(BO) = Breakover 
H = Holding 
P = Pick-up 
Q = Turn off 
S = As a second subscript: Non repetitive 
W = Working 

5. Examples of the application of the rules. 
The figure represents a simplified thyristor characteristic together with 
an anode-cathode voltage as a function of time (no gate signal). 

Fig.2 
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LIST OF LETTER SYMBOLS 
FOR RECTIFIER DIODES (R) AND THYRISTORS (T) 

Instantaneous values (1, p, v) and ac. components (lower case subscripts) 
have been omitted: 

Letter symbol R T Description 

ID
IF
IFA V 

IFGM 
IFRM 
IFSM 
IN
JOT 
IF
IR
IRG 
IRRM 
IT
ITAV 
IT(RMS) 
ITRM 
ITSM 

PGAV 
PGM 
PRAY 

PRRM 

PRSM 
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— T Off-state current (d.c.) 
R — Forward current (d.c. or average) 
R — Total average forward current (to distinguish 

between average and d.c. if necessary) 
— T Forward peak gate current 
R — Repetitive peak forward current 
R — Non repetitive peak forward current 
— T Holding current 
— T Gate current to trigger the device 
— T Pick up current 
R T Reverse current (d.c.) 
— T Reverse gate current 
R T Repetitive peak reverse current 
— T Forward on-state current (d.c.) 
— T Average (forward) on-state current 
— T R.M.S. value of the (forward) on-state current 
— T Repetitive peak (forward) on-state current 
— T Non repetitive peak (forward) on-state cur-

rent 
— T Average gate power dissipation 
— T Peak gate power dissipation 
R T Average reverse power dissipation 
R T Repetitive peak reverse power dissipation 
R T Non repetitive peak reverse power dissipa-

tion 



Letter symbol R T Description 

V(Bo) — T Breakover voltage 
VBR)R R T Reverse breakdown voltage 
VD — T Continuous off-state voltage 
VDRM — T Repetitive peak off-state voltage 
VDSM — T Non repetitive peak off-state voltage 
VD, f ,, — T Crest working off-state voltage 
VF R — Continuous forward voltage 
VFGM — T Forward peak voltage, gate-cathode 
VGD — T Gate-cathode voltage not to trigger the device 
VGT — T Gate-cathode voltage to trigger the device 
VR R T Continuous reverse voltage 
VRGM — T Reverse peak voltage, gate-cathode 

VRRM R T Repetitive peak reverse voltage 

VRSM R T Non repetitive peak reverse voltage 
VRWM R T Crest working reverse voltage 
VT — T Continuous (forward) on-state voltage 
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LIST OF LETTER SYMBOLS FOR DIGITAL 
INTEGRATED CIRCUITS 

Letter symbol Definition 

f Maximum operating frequency 
f Clock rate 
Ip Supply current 
M D.C. noise margin 
MH D.C. noise margin, signal level HIGH (defined as: 

MH = VQH min - VGH min) 

ML D.C. noise margin, signal level LOW 
(defined as: ML = VGLmax — VQLmax) 

N, Available d.c. fan-out 
(defined as: Na=IQLmax/—IGLmax) 

Pa Average power consumption at 50% duty cycle 
(defined as: P,V=zVP(IpH+IPL)) 

PH Power consumption, signal level HIGH 
P L Power consumption, signal level LOW 

Power dissipation, i.e. the total power dissipated by the 
device 

T,mb Operating ambient temperature 
tpa Average propagation delay time 

(defined as: tpa=i(tvd,+tear)) 
tpar Fall propagation delay time 
tpa, Rise propagation delay time 
VP Supply voltage 
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LIST OF LETTER SYMBOLS FOR LINEAR 
INTEGRATED CIRCUITS 

Letter symbol Definition 

CMMR 
F 

'( 

Jc-o 

G,, 
G 

'OM 

P, 
Ptot 
RL

Tamb 
VB
V 
Y, 
V, 
VOM 
VN
VP
Zi

Common-mode rejection ratio 
Noise figure 
Cut-off frequency 
Transducer gain 
Voltage gain 
Input offset current 
Peak output current 
Output power of a specified circuit 
Total power dissipation in the device 
Load resistance 
Ambient temperature 
Voltage of supply battery 
Input voltage of a specified circuit 
Input offset voltage 
Output voltage of a specified circuit 
Peak output voltage swing at RL =10 kf2 
Negative supply voltage 
Positive supply voltage 
Input impedance 
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REPLACEMENT GUIDE FOR SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

INTRODUCTION 

Semiconductors and integrated circuits listed alphabetically and numer-
ically in the left-hand column of this guide can be replaced by our own 
types listed opposite them in the right-hand column. If the type numbers 
in both columns are the same, the recommended replacement completely 
satisfies the specification of the semiconductor or integrated circuit listed 
in the left-hand column and is its equivalent. 

If the type numbers in both columns differ, the specifications or character-
istic data of the recommended replacement may differ in some respect 
from those of the type listed on the left. Compare their respective data 
sheets or consult the abridged data in this book. 

Type numbers given in parentheses are near equivalents of their counter-
parts in the left-hand column, one or more of the electrical or mechanical 
data of the two types differing by at least 20 per cent. 

Replacement guides for transistors, for small signal diodes, for voltage 
regulator (zener) diodes, and for integrated circuits are given. 
Field effect transistors, thyristors, and rectifier diodes are not listed. 

The fact that a semiconductor or integrated circuit is listed does not imply 
that it can always be supplied. 
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ELECTRON TUBES 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

0.1NE3/l (ZP1010) 1R5 782 1R5;DK91 
IS2 
IS2A 
1S5 784 

1BQ2;DY802 
1BQ2;DY802 
1S5;DAF91 

1T4 785;1971 1T4;DF91 

tA3 753 1A3;DA90 lU4 2507 1U4 
IAB6 
IAC6 
IAHS 
IAJ4 

1AB6;DK96 
1AC6;DK92 
IAHS DAF96 
1AJ4;DF96 

1.5NG12 (ZP1010) 

1BG2 
1BQ2 
1CI 
IC2 
1C3 

1BG2;DY51 
1BQ2;DY802 
1R5:DK91 
DK92;1AC6 
DK96;1AB6 

2B29 
2832 
2B46 
2B52 
2894 

(5894);(QQE06/40) 
832A;QQE04/20 
6146;QE05/40 
6252;QQE03/20 
5894;QQE06/40 

1CP31 2302 1CP31;DH3-91 2C39A 2516 2C39A 
IFI 
1F2 

1AJ4;DF96 
1L4;DF92 

2C39BA 
2D21 797 

2C396A;7289 
PL2D21;EN91; 

1F3 
IFDI 

IT4;DF91 
tAHS;DAF96 2D21W 2876 

PL5727M8204 
PL5727;M8204 

1FD9 1S5;DAF91 2D21WA 4018 PL5727;M8204 
1G35P 
IG45P 

4C35A;6268 
3C45 

2E24 
2E26 3990 

(2E26);(QVOS-10) 
2E26;QVOS-10 

IH2 
1L4 

1M3 
1N3 
1N16 
IPl 
IPIO 

IP11 

2980 

IS2;DY86 
1L4;DF92 

1M3;DM70 
IN3;DM71 
(RGI-240A) 
3C4;DL96 
3S4;DL92 

3V4;DL94 

2G57 
2G402A 

2O/472B 
2H28 
2H66 
2HA5 
2HR8 

2J42 3676 

PL5557 
DCX4/1000;3B28 

DCX4/5000;4B32 
3B28;DCX4/1000 
866A;DCG4/10000 
2HA5;XC900 
2HR8;XF86 

2J42 
1P23 
1P32 

(3554) 
(3546PW) 

2J42A 
2J51 3560 

(JP9-l5) 
2J51 

1P37 (90AG) 2J51A 5134 2J51A 
IP41 (53CG) 2355 2355 

A198 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

2K25 2792 2K25 3BYP31 3BYP31;DH7-11 
2V/400A 32 DCG4/IOOOG;866A 3BZ6 3BZ6 
2V/400B (DCG4/1000G);(866A) 3C4 3C4;DL96 
2V/470C (DCG4/5000) 3C23A PL3C23A 
2V/471A (DCG4/5000) 3C45 6007 3C45;PL345 

2V/490C (DCG4/5000) 3C800E TB5/2500 
2V/500C (DCG4/5000) 3CB6 3CB6 
2V/530A (DCG9/20);(6508) 3CJA 3CJA/5684 
2V/530E (DCG9/20);(6508) 3CXIOOA5 7289 
2V/531E (DCG9/20);(6508) 3E29 2295;3599 3E29;QQV5-P10 

3EH7 3EH7 XF183 
3EJ7 3EJ7;XF184 
3F65 QB3/200 
3G49P 5949 
3G/501A PL5545A 

3A4 3A4;DL93 3G/502A PL6807 
3A5 3A5;DCC90 3GK5 3GK5 
3AJ8 3AJ8 XCH81 3HA5 3HA5;LC900 
3AL5 3AL5;XAA9l 3Q4 3Q4;DL9S 
3ALPI 2175 3ALP1;DG7-5 3S4 484;2370; 3S4;DL92 

820 

3ALP7 5171 3ALP7;DP7-5 3V4 2983 3V4;DL94 
3ALP11 3ALP11;DB7-5 3V/340B (PL5557) 
3AMP1 2431 3AMP1 3V/390A 5027 PL5559 
3AMPIA 3AMPIA;DG7-32 3V490A (PL105) 
3B28 1835 3B28;DCX4/1000 3V/531E (DCGI2/30;(5870) 

3BH2 3BH2;GYSOI 3WPI 3946 3WP1;DG7-36 
3BKP2 3BKP2;DN7-78 3WP2 3WP2;DN7-36 
3BKP7 3BKP7;DP7-78 3WP7 3WP7;DP7-36 
3BKP11 3BKP11;DB7-78 3WP11 3WP11;DB7-36 
3BKP31 3BKP31;DH7.78 

38X6 3BX6;XF80 
38Y7 3BY7;XF85 
3BYP2 3BYP2;DN7-11 
3BYP7 3BYP7;DP7-11 
3BYP11 3BYP11;DB7-11 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

4-65A 1905 4-65A;QB3/200 4HA5 4HA5;PC900 
4/I00BU AZ50 4J 2797 QQE06/40;5894 
4-125A 2963 4-125A;QB3/300GA 4J50 4J50 
4-250A 2964 4-250A;QB3.5/750GA 4J50A 4JS0A 
4-400A 3879 4-400A;QB4/1100GA; 4352A 5018 4352A 

YL1461 

4BI3 QB2/250 4JW8 4JWS XCF802 
4B26 1836 1163 4KM50000LA (YKI000) 
4B32 2518 4B32;DCX4/5000 4KM50000LA3 (YKI000) 
4BL8 4BL8;XCF80 4KMS0000LF (YK1004) 
4C35 1787 4C35A 6268 4Q025 RG3-250 

4C35A 5247 4C35A;6268 4X150A 2519 4X150A;QEL1/150 
4CM4 4CM4;PC86 4X150D 3991 4X150D;QELI/150H 
4CX250B 4CX25oB;QEL2/275 4X150B 2487 4X250B;QEL2/250 
4CX250F 4CX250F;QEL2/275H 4X500A 4X500A;QBL4/800 

4CX250FG 4CX250FG;8621 

4CX250R 4CX250R;7580W 
4CX350A 8321;YL1340 
4CX350F 8322;YL1341 
4D21 2963 4-125A;QB3/300GA 
4DL4 4DL4;PC88 

4EH7 4EH7;LF183 5/62CM DH13-78;5BHP31 
4EJ7 4EJ7;LFI84 5A/160H EF91;6AM6 
4ER5 4ER5;PC95 5A/170K E180F;6688 
4ES8 4ES8;XCC189 SADPI 5035 5ADPI;DG13-34 
4F15R 4X150A;QELI/150 SADP2 5ADP2;DN13-34 

4F20R 4X150O 5ADP7 5125 5ADP7;DP13-34 
4F21 Q83/300;6155 5ADP11 5ADPI1;DB/3-34 
4FY5 4FY5;PC97 5AR4 8377 5AR4;GZ34 
4G/280K PL2D21;EN91; 5B21 1164 

PL5727;M8204 5B/250A 124 QE06/50;807 

4GJ7 4GJ7XCF801 SBHP31 5168 5BHP31;DH13-78 
4GTP (3546PW) 5C21 PL5545A 
4H/I35M QELI/50;4X1S0A 5C22 2520 5C22;6279 
4H/I36M QELI/150H;4X150D 5C/100A QB2/250;813 
4H/160M QEL2/250;4X250B SCBP2 5CBP2;(D13-15GP) 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

5CBPll SCBP11;(D13-15B0) 6AL5W 4007;5189 6AL5W;5726; 
SCBP31 5CBP31;(D13-15GH) E91AA;M8212 
SCLP2 5CLP2;DN13-10 6AM5 136 6AMS;EL91 
5CP1A (DG13-2) 6AM6 138 6AM6;EF91 
5CP7A 3954 (DP13-2) 6AM6S 6AM6S;M8083 

5CP11A (DB13-2) 6AQ4 417 6AQ4;EC91 
5D22 2964 4-250A;QB3.5/750GA 6AQ5 1862 6AQ5;EL90 
5F20RA QEL2/275 6AQ8 6AQ8;ECC85 
5F22 QB3.5/750GA 6AS6W 4011 6AS6W;5725 
SF23 QB4/1100GA 6AT6 452 6AT6;EBC90 

5GJ7 SGJ7;LCF801 6AU4GTA 6AU4GTA 
5HG8 5HG8;LCF86 6AU6 2524 6AU6;EF94 
Si (2aYL1230) 6AU8 (6BL8);(ECF80) 
5126 3602 5J26 6AU8A (6BL8);(ECF80) 
5133 (TB4/1250);(5868) 6AV6 2526 6AV6;EBC91 

5U4 1 SU4GB 6AX4GT 6AX4GTB 
5U4GB 6AX4GTA 6AX4GTB 
5U8 5U8 6AX4GTB 6AX4GTB 
5U9 5U9;LCF201 6BA6 454 6BA6;EF93 
5UP1 DG13-32 6BA6W 5037;4009 6BA6W;5749 

SY3GT 1856 SY3GT 6BD7 6BD7;EBC80 
6BD7A 6BD7A;EBC81 
6BE6 453 6BE6;EK90 
6BK6 6AV6;EBC91 
6BL8 5215 6BL8;ECF80 

6AB8 6AB8;ECL80 6BH6 (7693);(E90F) 
6AF9 6AF9 6BM8 6BM8;ECL82 
6AJ8 2128 6AJ8;ECH81 6BN5 3526 6BN5;EL85 
6AJ9 6AJ9;ECF202 6BQ5 2975 6BQ5;EL84 
6AK5 850 6AK5;EF9S 60R5 1352 6BR5;EM80 

6AKSW 4010;5216 6AKSW;E95F 60T4 3891 6BT4;EZ40 
5654;M8100 6BX6 1376 6BX6;EF80 

6AK8 6AK8;EABC80 6BY7 1375 6BY7;EF85 
6AL3 6AL3;EY88 6C4 133 6C4;EC90 
6AL5 283 6AL5;EAA91 6C10 6CU7;ECH42 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

6C12 6AJ8;ECH81 6ED4 6ED4;ED500 
6C16 
6CA4 5072 

6BL8;ECF80 
6CA4;EZ81 

6EH7 
6EJ7 

6EH7;EFI83 
6EJ7;EF184 

6CA7 1741 6CA7;EL34 6EL7 6BX6;EF80 
6CH6 2127 6CH6;EL821 6ES6 6ES6;EF97 

6C33 
6CJ5 3886 

(6EC4A);(EYSOOA) 
6CJ5;EF41 

6ES8 
6E16 

6ES8;ECC189 
6ET6;EF98 

6C36 2721 6CJ6;ELS1 6F12 6AM6;EF91 
6CK5 3889 6CK5;EL41 6F16 6CJ5;EF41 
6CK6 2726 6CK6;EL83 6F19 6BY7;EF85 

6CM4 
6CM5 2940 

6CM4;EC86 
6CM5;EL36 

6F21 
6F23 

6CQ6;EF92 
6BX6;EF80 

6CQ6 131 6CQ6;EF92 6F26 6F26;EF85 
6CS6 
6CT7 3883 

6CS6;EH90 
6CT7;EAF42 

6F29 
6F30 

EF183;6EH7 
EF184;6EJ7 

6CU7 3888 6CU7;ECH42 6F50R QBL4j800;4X500A 
6CV7 3882 6CV7;EBC41 6FC7 6FC7;ECC89 
6CW5 5094 6CW5;EL86 6FD12 6DC8;EBF89 
6CW7 5281 6CW7;ECC84 6FG6 6FG6;EM84 
6D2 

6D4 
6D5 1949 

EB91 

6D4;EN93 
6D4;EN93 

6FV5 

6FW8 
6FY5 

6FV5;EL136 

(6ES8);(ECC189) 
6FYS;EC97 

6DA5 5055 6DA5;EM81 6G45 PL5545A 
6DA6 5156 6DA6;EF89 6GB5 6GB5;EL500 
6DC8 

6DJ8 5358 

6DC8;EBF89 

6DJ8;ECC88 

6GBSA 

6GH8A 

6GBSA;EL504 

6GHIA 
6DL4 
6DL5 
6DR8 
6DS8 

6DX8 
6DY5 
6EA8 
6EC4 1 
6EC4A J 

6DL4;EC88 
6DL5;EYSOOA 
6DR8;EBF83 
6DS8;ECH83 

6DX8;ECL84 
6DY5;EL82 
6EA8 

6EC4A;EYSOOA 

6GJ7 
6GK6 
6GM8 
6GV8 

6GW8 
6H51 
6HA5 
6HG8 
6HU6 

6GJ7;ECF801 
6CK6 
6HM8;ECC86 
6GV8;ECL85 

6GW8;ECL86 
(DCG6/18);(6693) 
6HA5;EC900 
6HG8;ECF86 
6HU6;EM87 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

6J4WA 5311 (M8248) 6T40 TB4/1500 
6J6 858 6J6;ECC91 6T50 TBS/2500 
6JE6 (6KG6A);(EL509) 6T51 (TBS/2500) 
6JS6 6JS6;(6LF6) 6U3 6U3;EY80 
6JW8 6JW8;ECF802 6U8 5065 6U8;ECF82 

6JX8 63X8;ECH84 6U8A 6U8A 
6K4 468 EC70;6778 6U9 6U9;ECF201 
6KD6 6KD6;(6LF6) 6V4 1535 6V4;EZ80 
6KG6 l 6V9 6V9;ECH2O0 
6KG6A f 6KG6A;EL509 6X2 426 6X2;EY51 

6KM6 6KM6;(6KG6A/ 6X4 493 6X4;EZ90 
EL509) 6X5GT 6X5GT;EZ35 

6KN6 6KN6;(6LF6) 6X9 6X9;ECF200 
6KW6 6KW6;EL508 6Y9 6Y9;EFL200 
6L12 6AQ8;ECC85 

6L13 12AX7;ECC83 
6L16 6CW7;ECC84 
6LD3 6CV7;EBC41 
6LD6 6LD6;EL802 
6LD12 6AK8;EABC80 7AN7 5192 7AN7;PCC84 

7C24 (YD1120) 

6LF6 6LF6 
7D9 
7D10 

6AM5;EL91;M8082 
EL821;6CH6 

6LN8 
6LV6 

6LN8;LCF80 
6LV6;(6LF6) 

7DJ8 7DJ8;PCC88 

6LX8 6LX8;LCF802 
6M5 6M5;EL80 7EF7 7EF7;PCC89 

7ES8 7ES8;PCCI89 

6N3 6N3;EY82 
7F16 6CJ5;EF41 

6N8 6N8;EBF80 
71-1G8 8HGS;PCF86 

6P15 6BQ5;EL84 
6Q4 1886 6Q4;EC80 
6R3 6R3;EY81 

6R4 1865;1888 6R4;EC81 8A1 1282 DG7-36;3WP1 
6S2 1 

2966 6S2A;EY87 8A8 9A8;PCF80 
6S2A 1 8B8 8B8 XCL82 
6SN7GT 6SN7GTB 8CW5 8CW5;XL86 
6SN7GTB 6SN7GTB 

A203 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

8D3 6AM6;EF91; 10P18 45B5;UL84 

8DX8 
8GJ7 
8GW8 

6AM6S;M8083 
8DX8;XCL84 
8GJ7;PCF801 
8GW8XCL86 

8HG8 
8NE31 
8U9 
8X9 

8HG8;PCF86 
(ZPI000) 
8U9;PCF201 
8X9;PCF200 

11E13 
11Y9 

QQE03/I2;6360 
11Y9;LFL200 

9A8 
9AK8 
9AQ8 
9ED4 
9GV8 

9A8;PCF80 
9AK8;PABC80 
9AQ8;PCC85 
9ED4;PD500 
9GV8XCL85 

12AC5 
12AJ7 
12AQ5 
12AT6 
12AT7 455 

12AC5;UF41 
12AJ7;HCH81 
12AQ5 
12AT6;HBC90 
12AT7;ECC81 

9JW8 9JW8;PCF802 12AT7WA 4024;5212 12AT7WA;E8ICC; 
9Q205 
9U8 

(DCG6/18);6693) 
9U8:PCF82 12AU6 1961 

6201;M8162 
12AU6;HF94 

9V9 9V9;PCH200 12AU7 491 12AU7;ECC82 
12AU7WA 4003 12AU7WA;(M8136) 

12AV6 
12AX7 492 

12AV6;HBC91 
12AX7;ECC83 

12AX7S 
12AX7WA 4004 

12AX7S;(M8137) 
(M8137) 

12BA6 1928 12BA6;HF93 

10C14 
1OCWS 
1ODXS 
JOFCI2 
1OKG6 

1OL14 
IOLD3 
1OLD12 
1OLD13 
1ONE40 

19D8;UCH81 
IOCW5;LL86 
1ODX8;LCL84 
19FL8;UBF89 
I OKG6 

UCC85 
14L7;UBC41 
UABC80 
UBC81 
(ZPI000) 

12BE6 
12BY7A 
12CU5 
12EB20 
1257 

12BE6;HK90 
12BY7A 
12CU5 
(ZP1010) 
12S7;UAF42 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

13CM5 
13GB5 
13GB5A 

13CM5;XL36 

13GB5AXL504 

17DCP4 (AW43-88) 
17DJP4 17BTP4;A W 43-80 
17DYP4 (AW43-89) 
17KW6 17KW6;PL508 
17Y9 17Y9;PFL200 

14ABP4 14ABP4;A W 36-21 17Z3 17Z3;PY81 
14ABP4A 14ABP4A;AW36-20 
14A H P4 14A H P4;A W 36-81 
14AHP4A 14AHP4A;AW36-80 
14G W 8 14G W8; PCL86 

14K7 14K7;UCH42 18G85 18GB5;LL500 
14L7 14L7;UBC41 18GB5A 18GB5A;LL504 
14Y7 14Y7;UCH80 18GV 8 18G V 8; PCL85 

15A6 15A6;PL83 19ALP4 (AW47-91) 
15CW5 15CW5;PL84 19AMP4 (19CWP4) 
15DQ8 15DQ8;PCL84 19AQ5 19A Q5;HL90 

19AQP4 ' (AW47-91) 
19ASP4 (19CWP4) 

16A5 16A5;PL82 19BAP4 (19CWP4) 
161,8 16A8;PCL82 19BCP4 (19CWP4) 
16AQ3 16AQ3XY88 19BEP4 AW47-91 
16LD6 16LD6;PL802 19CEP4 (19CWP4) 
16Y9 17Y9;PFL200 19CTP4 AW47-91 

19CWP4 19CWP4 
19CXP4 (AW47-91) 
19DS 19D8;UCH81 
19DJP4 AW47-91 
19FL8 19FL8;UBF89 

17 PL5557 19KF6 19KF6 
17BTP4 17BTP4;AW43.8O 19SU 19Y3;PY82 
17C8 17C8;UBF80 19X3 19X3; PY80 
17CUP4 (17BTP4);(AW43-80) 19Y3 19Y3;PY82 
17C V P4 17BTP4;A W 43-80 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

20A2 PL6574 23BRP4 (A59-16W) 
20A3 797 PL2D21;PL5727; 23BSP4 A59-16W 

M8204 23BYP4 (A59-16W) 
20AQ3 20AQ3;LY88 23CJP4 A59-16W 
20CG 20CG 23CKP4 A59-16W 

20CV 5120 20CV 23CLP4 A59-16W 
20LF6 20LF6 23CMP4 AW59-90;23CMP4 

23CNP4 A59-16W 
23CKP4 A59-16W 
23CSP4 (A59-16W) 

21A1 PL6574 23CVP4 (A59-91) 
21A6 5077 21A6;PL81 23CPX4 (AW59-91) 
21B12A PL5684 23DEP4 A59-11W 
21CPL4 21CLP4AW53-80 23DFP4 AW59-91 
21DKP4 AW53-88 23DGP4 A59-16W 

21DVP4 AW53-80 23DHP4 A59-16W 
21DWP4 (AW53-88) 23DJP4 (A59-16W) 
21ELP4 21CLP4;AW53-80 23DRP4 (A59-11W) 
21ENP4 21CLP4;AW53-80 23EBP4 AW59-90 
21EP4 (AW53-20) 23EJP4 AW59-91 

21EXP4 (AW53-89) 23FGP4 A59-11W 
21EZP4 (AW53-89) 23KP4/03 AW59-90 
21FCP4 (AW53-88) 23RP4 (A59-16W) 

23SP4 A59-16W 
23VP4 (AW59-91) 

22AL3 20AQ3;LY88 
23ABP4 (AW59-90) 
23ADP4 A59-16W 
23AMP4 (AW59-90) 
23AQP4 AW59-90 

23AXP4 AW59-91 24AXP4 AW61-88 
23AYP4 A59-16W 25E5 25E5;PL36 
23BCP4 AW59-90 25MP4 A65-11W 
23BEP4 A59-16W 27GB5 27GB5;PL500 
23BNP4 A59-16W 27GB5A 27GB5A;PL504 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

27KG6 1 *51UVP 150UVP 
27KG6A f 27KG6A;LL509 

52AVP 52AVP;(XP1180) 
27LF6 27LF6 52CG 2896 52CG 
27RP4 27RP4 53AVP 53AVP;(XP1000) 
28EB40/1B (ZP1010) 53CG 53CG 

28EC4 1 53UVP 53UVP;(XP1004) 
28EC4A f 28EC4A;LY500A 54AVP 54AVP 

54UVP 54UVP 
•55AVP 56AVP 
55N3 55N3;UY82 

30A5 30A5;HL94 56AVP 56AVP 
30AE3 30AE3;PY88 56AVP/03 56AVP/03 
30C1 9A8;PCF80 56AVP/05 56AVP/05 
30L1 7AN7;PCC84 56CVP 56CVP 
30P16 16A5;PL82 56DUVP 56DUVP 

30P18 15CW5;PL84 56DUVP/03 56DUVP/03 
31A3 31A3;UY41 56DVP 56DVP 
31AV3 31AV3;UY89 56DVP/03 56DVP/03 
31EB40 (ZPI000) 56TUVP 56TUVP 
31EB70G (ZP1000) 56TVP 56TVP 

35W4 
38A3 
40KG6 
40KG6A 
42EC4 
42EC4A 

35W4;HY90 56UVP 56UVP 
38A3;UY85 57 PL5559 

4OKG6A;PL509 57AVP 57AVP 
58AVP 58AVP 

42EC4A;PY500A 58CG 58CG 

45A5 1977 45A5;UL41 58CV 58CV 
45B5 45B5;UL84 S8DVP 58DVP 
45BA6 367 SBUVP 58UVP 
*S0AVP 150AVP 60AVP 60AVP 
'S0AVP/02 XPI010 61SV 61SV;7634 

62DDT 6CV7;EBC4l 
50B5 5085 62TH 6CU7;ECH42 
50MB8 50BM8;UCL82 62VP 6CJ5;EF41 
50C5 1959 50C5;HL92 63TP 6AB8;ECL80 
50L6GT 571 SOL6GT 64SPT 6BX6;EF80 
'S1AVP 150AVP 65ME 6BR5;EM80 

* Obsolete type with replacement type 

A207 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

66KU 6BT4;EZ40 •ISOAVP/02 XPI010 
67BT 
75B1 284 

6CK5;EL41 
75B1 

150B2 
150C1 

2225 150B2;6354;M8163 
150C1 

75C1 2454 75C1;M8225 150C2 1832 OA2; 
76NB3 

83A1 

76NB3 

83A1;7980 150C3 

OA2WA;M8223 

150C3;OD3 
85A1 431 85AI;OE3 150C4 1832 M8223 
85A2 449 85A2;OG3; 150CV 150CV 

9OAG 2270 
M8098 
9OAG 

150CVP 
150UV 

150CVP 
150UV 

9OAV 2132 9OAV 150UVP 150UVP 
90C1 5173 9OC1;M8206 •152AVP XP1110;(XP1115) 
9OCG 
9OCV 
90NB3 

9ONS 
92AG 
92AV 
95A1 286 

9OCG 
9OCV 
90NB3 

9ONS 
92AG 
92AV 
95A1 

•152UVP 
153AVP 
153C 

155N 
155UG 
163Pen 
171DDP 

XP1118 
153AVP;(XP1001) 
153C 

155N 
I55UG 
PL82;16A5 
UBF80;17C8 

lOOC 

100CB 
100E1 
100NB 
100R 
105A 

108C1 1833 

IOOC 

100CB 
100E1 
100NB 
8020 
PL105 

OB2;OB2;OB2WA; 

172 

172K 
173K 
20000 
200140 
200LB 

200NB 

(PLI05) 

(MW43-69);(17BQP4) 
(MW43-69);(17BQP4) 
200CB 
200HB 
200LB 

200NB 

120C 
120NB 
121VP 

I41DDT 
141TH 
150A1 
ISOAV 
ISOAVP 

M8224 
120C 
120NB 
UF41;12AC5 

UBC41;14L7 
UCH42;14K7 
150A1 
150AV 
150AVP 

210-0159 
212K 
213P 
213Pen 

272 
287A 
309 
311SU 
323A,323B 

ZX1061 
MW53-80 
R142 
PL81;21A6 

PL5557 
PL5557 
PL5557 
UY41;31A3 
(PL3C23) 

• Obsolete type with replacement type 

A208 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

328 328 866 866A;DCG4/1000G 
329 329 866A 32 866A;DCG4/1000G 
340 340 866B (866A);(DCG4/1000G) 
367 2634 367 868 2680 (3554) 
393A (PL3C23) 869;869A (6508);(DCG9/20) 

417A 2642 417A;5842 869B 2723 (6508);(DCG9/20) 
451 451 872 872A;DCG5/S000GB 
451PT UL41;45A5 872A 642 872A;DCG5/S000GB 
460BU 2644 1561 872B ZY1000 

873 (DCG6/6000) 

502A (PL2D21);(PL5727); 884 (PL2D21);(PL5727); 
(M8204) (M8204) 

575A 
(PL5559DCG6/18GB) 885 (PL2D21);(PL5727); 

631 (M8204) 
651 ZX1052 912NB4 912NB4 

652 ZX1051 918 (3554) 
653B ZX1055 927 (3546PW) 
655 ZX1053;(ZX1063) 966 866A;DCG4/1000O 
656 ZX1052 967 PL5557 
657 ZX1051 1010 1010 

673 (6693);(DCG6/18) 1018 1018 
676 (PL105) 1037 1037 
682 ZX1060 1038 1038 
686 ZX1060 1039 1039 
710 PL5684/C3JA 1049 1049 

715 PL5557 1054 1054 
732A/B 1795 732A/B 1069K 1069K 
725A 722 725A 1081 2x1061 
813 26 813;QB2/250 1110 1110 
816 724 (866A)(DCG4/I000G) 1119 1119 

829B (5894);(QQE06/40) 1129 1129 
832 832A;QQE04/20 1138 1138 
832A 788 832A;QQE04/20 1163 1836 1163 
833A 833A:(TB4/1250) 1164 1164 
857B (6786);(DCG7/100B) 1173 1173 

A209 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be 
replaced 

CV 
number 

Replacement type Type to be 
replaced 

CV 
number 

Replacement type 

1174 1174 1909H 1909H 
1176 1176 1910 1910 
1177 1177 1923 1923 
1257 PL5559 1927 1927 
1267 PL1267/Z300T 1928 1928 

1941A 1941A 
2000 1163 
2100A 8020 
2183 1164 
2255AMR XQ1054 

1319 (XQ1030) 22551ND XQ1053 
1320 (XQ1030) 2255NOR XQ1052 
1331 1331 2255ROE XQ105I 
1561 1561 2255F1M XQ1050 
1607 PL1607 3069 866A;DCG4/I000G 

1625 (PE06/40E) 3070 872A;DCGS/S000GB 
1701 PL5557 3078A (6508);(DCG9/20) 
1710 1710 3530 3530 
1725A 1725A 3533A 3533A 
1738 1738 •3534 3534 

1749A 1749A 3538 3538 
1759 1859+ 1289 3541 3533A 

1788 1788 3545 3545 
1838 1838 3545PW 3545PW 
1849 1849 3546 3546 

1859 1859 3546PW 3546PW 
1875 1875 3554 3554 
1876 2718 1876 3572 866A;DCG4/1000O 
1877 1134 1877 3861B QELI/150;4X150A 
1878 1878 3874A QB2/250;813 

1884 1884 3885A 3B28;DCX4/1000 
1904H 1904H 4049D (DCG4/5000) 
1905 1905 4065 495 4065 
1908 1908 4066 2730 4066 
•1909 1909H 4067 4067 

' Obsolete type with replacement type 

A210 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

4068 2348 4068 4641 4641 
4069 4069 4646 4646 
4070 4070 X4648 DCGI/250; 
4078A (DCG9/20);(6508) DCG4/IOOOG;866A 
4078GA (DCG9/20);(6508) •4649 DCG4/l000ED 

4078Z (DCG9/20);(6508) 4657 4657 
4152/02 4152/02 4659 4659 
4260 PL5557 4662 4662 
4261 PL5557 4682 4682 
4349 4349 4683 4683 

4369 4369 4699 4699 
4370 4370 502tB DCG4/I000G;866A 
4371 4371 5031 DCGS/5000GB;872A 
4372 4372 5121 DCX4/1000;3B28 
•4373 4369 5544 2210 PL5544 

4378 4378 5545 2215 PL5545 
4379 4379 - 5550 (ZX1060) 
4390 4390 5551 ZX1051 
4397 4397 555IA ZX1051 
4438 (XP1011) 5552 ZX1052 

4439 (XP1011) 5552A ZX1052 
4440 XP1011 5553 ZXI053;(ZX1063) 
4441 (XP1011) 5553A ZX1053;(Z(1063) 
4459 (56TVP) 5553B ZX1053 

5555 ZX1055 

4460 (3(P1115); 5555A ZX1055 
(XPI111) 5557 2957 PL5557 

4461 (XP1011) 5559 PL5559 
4463 (XP1002) 5586 3611 5586 
4478 (XQ1030) 5632 PL5632;C3J 

4488 (XQ)030) 5636 3928 5636;EF730 
4503 (XQ1053) 5639 2662 5639 
4591 55875 5641 5641 
4592 (XQ1020) 5642 2241 5642;DY70 
4613 4613 5643 5079 5643 

• Obsolete type with replacement type 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be 
replaced 

CV Replacement type 
number 

Type to be 
replaced 

CV 
number 

Replacement type 

5644 3987 5644 5870 5870;DCG12/30 
5651 2573;5186 5651;M8098 5876 5876 
5654 4010;5216 5654;E95F; 5876A 5876A 

6AK5W;M8100 5893 5893 
5672 2238 5672 5894 2797 5894;QQE06/40 

5678 2254 5678;DF60 5895 1838 5895;QQC04/15 
5684 PL5684/C3J/A 5899 475;477 5899;(EF731) 
5696 3512 5696;EN92 5902 4029 5902 
5718 3930 5718;EC71 5920 5214 5920;E90CC 
5719 4008 5719 5923 5923;TBW6/6000 

5725 4011 5725;6AS6W 5924 3926 5924;TBL6/6000 
5726 4007;5189 5726(E91AA); 5949 3521 5949 

(6AL5W);(M8212) 5949A 5949A 
5727 4018 PL5727;M8204 6007 6007;DL67 
5749 4009 5749;6BA6W 6008 6008;DF67 

5751 4017 5751 6011 (PL5684/C3JA) 
5762 (YD1120) 6021 3986 6021;(ECC70) 
5763 2129 5763;QE03/10;M8096 6027 (JP9-15) 
5771 5771 602711 (YJ1060) 
5783 5783WA;M8190 6057 (M8137) 

5783W 3960;3933 5783WA;(M8190) 6058 4025 (M8079) 
4066 6060 M8162 

5819 (XPI000) 6062 4039 6062 
5822 ZX1061 6064 4014 M8083 
5822A ZX1061 6065 4015 M8161 

5823 5823;Z900T 6067 M8136 
5840 3929 5840;EF732 6073 2903 M8223 
5842 3789 5842;417A 6074 M8224 
5847 3905 5847;E182F 6075 6075;QBW5/3500 
5855 5855 XR1-12 6076 5219 6076;QBL5/3500 

5861 5861;EC55 6077 6077;TBW12/100 
5866 1924 5866;TB2.5/300 6078 6078;TBL12/100 
5867 1350 5867;TB3/750 6079 3522 6079;QB5/1750 
5868 1351 5868;T84/1250 6080 2984 6080 
5869 5869;(DCG6/6000) 6083 6083PE1/100 

A212 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

6084 2729 6084;E8OF 6218 6218;E8OT 
6085 6085;E8OCC 6227 6227;E80L 
6086 6086;18042 6252 2799 6252;QQEO3/20 
6096 4010;5216 5654;E95F; 62558 (56AVP/05) 

6AK5W;M8100 6255G (56UVP) 

6097 4007 5726;E9IAA; 6255S (56AVP/03) 
6AL5W;M8212 6263 6263 

6097B XPI000 6263A 6263A 
6097F (XPI001) 6264 6264 
60976 (XPI000) 6264A 6264A 

6099 M8081 6267 2901 6267;EF86;M8195 
6100 4058 M8080 6268 1787 6268;4C35A 
6101 4031 M8081 6279 2520 6279;5C22 
6111 6111 6286 6286 
6112 6112 6291 150AVP 

6135 4022 M8080 6292 6292 
6146 3523 6146;QEO5/40 6293 6293 
6146A 6146A;QEO5/40 6308 (ZZI000) 
6146B 6146B;YL1370 6334 56032 
6155 2130 6155;QB3/300 6342A XP1001 

6156 2131 6156;QB3.5/750 6346 (ZX1051) 
6159 6159;QE05/40H 6347 (ZX1052) 
6159A 6159A;QEO5/40H 6348 (ZX1053) 
6159B 6159B;YL1372 6354 2225 6354;15082; 
6187 M8196 M8163 

6189 4003 6189;12AU7WA; 6360;6360A 2798 6360;QQEO3/12 
M8136;E82CC 6362 XP1111;(XP1110) 

6198/A (XQIOS3) 6363 XP1030 
6199 15OAVP 6364 (54AVP) 

6365 (XP1113) 

6201 4024;3508; 6201;E8ICC; 6370 5106 6370;EIT 
5212 12AT7WA;M8162 6373 2105 6373;DL70 

6205 2432 6205;EF734 6374 2235 6374;M8091 
6206 6206 6375 2275 6375;DC70 
6211 6211 6443 4044 M8091 

A213 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

6463 5304 6463 6884 6884;YLI100 
6467 150AVP;(XPI180) 6894 (7136);(DCG6/I8GB) 
6476 Z502S 6895 (6693);(DCG6/l8) 
6489 469 6489;EA76 6903 XP1004 
6508 6508;DCG9/20 6907 6907 

6511 (2X1061) 6911 XP1005 
6524 (6252);(QQE03/20) 6922 2492 6922;E88CC; 
6538 6538;Z800U (E188CC);(7308) 
6539 6539;Z80IU 6923 5140 6923;EA52 
6574 2253 PL6574 6935 XPlIII;(XP1110) 

6587 (5C22)(6279) 6939 6939;QQE02/5 
6617 6617;TBW12/25 6960 6960;TBW7/8000 
6618 6618;TBLI2/25 6961 6961;TBL7/8000 
6626 M8223 6972 6972 
6627 M8224 6977 6977;DM160 

6655A XPI000 7004 7004;TBL2/300 
6681 6681;E83CC 7008 7008;YJ1010 
6686 6686;E81L 7011 YJIOII 
6688 3998 6688;EISOF; 7025 7025;12AX7S;M8137 

(E186F);(7737) 7028 7028 

6689 6689;E83F 7034 4X150A;QEL1/150 
6693 6693;DCG6/18 7035 4X150D;QEL1/150H 
6700 5277 6700;ET51 7038 (XQ1050) 
6755 PL6755 7038A (XQ1040);(XQ1050) 
6778 6778;EC70 7046 (58AVP);(XPI040) 

6779 2434 6779;Z803U 7062 7062;E180CC 
6786 6786;DCG7/IOOB 7064 XPI000 
6807 PL6807 7065 150AVP 
6810A (56AVP)456AVP/05) 7090 7090 
6810B (56AVP);(56AVP/05) 7091 YJI162 

6816 6816;YLI101 
6844A ZM1020 7092 7092;TB5/2500 
6850 (6252);(QQE03/20) 7093 7093 
6883 6883;QE05/40F 7102 150CVP 
6883A 6883A;QE05/40F 7111 YJ1011 
6883B 6883B;YL1371 7119 5188 7119;EI82CC 

• Obsolete type with replacement type 
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Type to be CV Replacement type 
replaced number 

Type to be CV Replacement type 
replaced number 

7136 7136;DCG6/18GB 7609 
7189 7189 7632 
7203 4CX250B;QEL2/275 7633 
7204 4CX250F; 7634 

QEL2/275H 7643 

7609 
7632;ORPI0 
7633;ORP11 
7634;6ISV 
7643;E80CF 

7213 7213;YL1280 7645 (6939);(QQE02/5) 
7237 (TBL7/8000);(6961) 7650 7650;YL1110 
7247 7247 7664 XP1004 
7262 (XQ1042);(XQ1043) 7681 (ZX1062) 

7693 7693;E90F 

7262A (XQ1030);(XQ1042); 
(XQ1043) 7694 7694;E99F 

7264 (56AVP);(56AVP/05); 7696 XP1001 
(56AVP/SP) 7697 (XQ1052);(XQ1053) 

7265 (56TVP) 7704 7704;QBL5/4000 
7709 7709 

7289 7289 
7291/A (XQ1040);(XQI050) 
7292 YJ1160 

7308 5231;4108 7308;E188CC 
7316 7316;ECCI86 

7710 7710;Z70U 
7711 7711 
7714 7714;Z805U 
7721 D3a 
7722 7722;E280F 

7320 7320;E84L 
7326 XP1002 7735A,B (XQ1052);(XQ1053) 
7336 QCQ1040) 7737 7737;E186F 
7351 (XQ1050) 7746 (XP1001) 
7377 7377;QQE04/5 7751 7751;E235F 

7753 7753;TBL6/4000 

7378 7378;QE08/200 
7386 PL5545A 7764 (XP1113) 
7459 ('11)1120) 7767 XP1111;(XP1110) 
7475 1070 7475 7788 7788;E810F 
7522 (XQ1010) 7800 (TBL12/40) 

7804 7804;TBL6/14 

7527 7527;QB4/1100; 
YL1460 7805 7805;TBW6/14 

7534 7534;E130L 7806 7806;TBL12/38 
7537 7537 7807 7807;TBWI2/38 
7580 7580;QEL2/200 7817 XPI000;(XP1001) 
7580W YL1170;4CX250R 7818 XP1030;(XP1031) 

` Obsolete type with replacement type 

A215 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

7819 (54AVP) 8118 8118;YL1020 
7836 7836;QE08/200H 8119 8119;TBL2/400 
7843 YL1102;7843 8120 8120;TBL2/500 
7844 YL1t03;7844 8163 8163;YDI130 
7850 (56AVP);(56AVP/05) 8165 8165;QB3/200 

7854 7854;YL1060 8177 8177;QBL3.5/2000 
7860 (XP1115) 8179 8179;QB5/2000 
7899 7899 8223 8223;E288CC 
7908 (XP1115) 8228 8228;ZZ1000 
7909 (XP1110);(XP1111) 8233 8233;E55L 

7980 7980;83A1 8253/6587A (5C22);(6279) 
7981 PL7981 8254 8254;ECI000 
7983 7983QQC03/l4 8255 8255;E88C 
7984 7984 8268 8268;TBW7/9000 
7986 7986;TB2.5/400 8269 8269;TBL7/9000 

8270 ZTI000 
8278 8278;EL503 
8298A 8298A;YL1370;61468 
8321 8321;YL1340 
8322 8322;YL1341 

8008 8008;DCG5/SOOOGS 8348 8348;YL1080 
8008A ZY1001 8356 (YJ1040) 
8020 2967 8020 8408 8408;YLII30 
8032 8032;QE05/40K 8421 (ZM1020) 
8032A 8032A;YL1371 8429 8429;YLI120 

8042 8042;QCO5/35 8436 8436;EC158 
8053 XP1001;(XPI000) 8438 8438;QB4/1IOOGA; 
8054 XP1031;(XP1030) YL1461 
8055 54AVP 8438A 8438A;YL1461 
8062 ISOCVP 8453 8453;ZM1050 

8457 8457;YL1210 

8063 5234 PL5684/C3JA 8458 8458;YL1240 
8078 TB4/1500 8463 8463;YLI000 
8108 5397 8108;EC157 8482 ZT1001 
8116 8116;YL1071 8483 (XQ1030);(XQIO40) 
8117 8117;YL1070 8484 (XQ1052);(XQ1053) 

A216 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

8505 8505;YL1250 8731 8731;YD1160 
8507 (XQ1050);(XQ1052) 8732 8732;YD1161 
8511 (XQI030) 8733 8733;YDI162 
8541 XQ1040XQ1042 8734 8734;YDI173 
8544 8544;LCFS0 8735 8735;YD1182 

8552 8552;YLI371 8736 8736;YO1192 
8560 8560;YL1320 8744 8744;YL1330 
8566 (XQ1040);(XQ1050) 8752 8752;YD1202 
8572 (XQ1049);(XQ1050) 8801 8801;YD1180 
8573 XQ1040 8867 8867;YD1352S 

8577 8577;YL1220 9514B (56AVP);(56AVP/05) 
8579 8579;YLI150 9514S (56AVP/03) 
8580 8580;YL1190 9524B (XP1180) 
8591 8591;TBH6/14 9530B (54AVP) 
8592 8592;TBH7/8000 9530Q (54UVP) 

8593 8593;TBH7/9000 9531A (XP1031) 
8594 8594;TBH12/38 9531B (XP1030) 
8603 8603;YL1310 9536B XPI001 
8604 558515 9545B (57AVP) 
8610 8610;TBH6/6000 9552B XPI004 

8621 8621;4CX250FG 9553 XP1005 
8625 (XQ1050);(XQ1052) 9558B (XP1002) 
8626 (XQ1040)XQ1042 9578B XP1030 
8628 (55851) 9578U (XP1030) 
8637 8637;YL1300 9578X XP1030 

8654 8654;YL1230 9579B (54AVP) 
8666 8666;YD1170 9579U (54AVP) 
8667 8667;YD1171 9583B 54AVP 
8668 8668;YD1172 9584B 53AVP;(XPI000) 
8679 8679;YL1121 9584X 53AVP;(XP1000) 

8680 8680;YD1212 9593B (56AVP);(56AVP/05) 
8683 8683;YL1360 9594B (56AVP);(56AVP/05) 
8728 8728;YD1150 9601B (XP1180) 
8729 8729;YD1151 9607B (XP1002) 
8730 8730;YD1152 9609 (XP1110);(XP1111) 

A217 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

9618B (54AVP) 18537 18537 
9623B (57AVP) 18538 18538 
9677 XQ1042;XQ1043 18545 18545 
9728 XQ1052XQ1053 18546 18546 
9745 (XQ1010) 18550 18550 

10667F (XQ1050) 18552 18552 
106670 (XQ1053) 18553 18553 
10667M (XQ1054) 18600 18600 
10667S (XQ1052) 186008 18600R 
10667SC (XQ1050) 18601 18601 

10667T (XQ1052) 18602 18602 
13201A 13201A 18700 18700 
13201E 13201E 38116 1163 
16907 - 16907 38166 866A;DCG4/I000G 
18014 18014 38172 872A;DCG5/S0000B 

18042 18042;6086 55029 55029 
18045 18045 55030 55030 
18503 18503 55031/01 55031/01 
18504 18504 55031/02 55031/02 
18505 18505 55032/01 55032/01 

18506 18506 55032/02 55032/02 
18507 18507 55035 2142 
18509 18509 •55040 725A 
18511 18511 55125 Y11191 
18515 18515 55230 5126 

18516 18516 55305 55305 
18517 18517 55306 55306 
18518 18518 55335 55335 
18520 18520 55340 55340 
18524 18524;(ZP1082) •55370 YKI010 

18525 18525;(ZP1072) "55390 2K25 
18526 18526 •55391 723A/B 
18529 18529 *55850AM (XQ1044) 
18533 18533;(ZP1083) •55850F (XQ1040) 
18536 18536 "55850N (XQ1043) 

• Obsolete type with replacement type 

A218 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

•55850S (XQ1042) 95108 95108 
•55850SR (XQ1041) 95322 95322 
`5585IAM XQ1044 •95398 -
•5585lF XQ1040 178148 1163 
`55851N XQ1043 178149 1163 

558515 XQ1042 180238 1164 
•55851SR XQ1041 189048 1163 
•55852AM XQ1054 189049 1163 
55852F XQI050 217283 1164 

•55852N XQ1053 289414 1163 

55852S XQ1052 289416 1163 
•55852SR XQI051 766776 1164 
55875 55875 
558758 558750 
55875O 55875G 

55875L 55875L A28-13W A28-I3W 
55875R 55875R A28-14W A28-14W 
55875-1G 55875.1O A31-20W A31-20W 
558758-1O 55875B-1O A31-120W A31-120W 
55875O-1O 55875G-1G A44-120W A44-120W 

55875R-IG 55875R-IG •A47-IIW A47-26W 
55876/01 55876/01 A47.13W 19CWP4 
•56000 8020 A47-14W A47-14W 
56001 56001 A47-15W 19CWP4 
56006 56006 A47-17W A47-26W 

56032 56032 A47-18W A47-26W 
56050-01 56050-01 A47-26W A47-26W 
56054 56054 A50-120W A50-120W 
56055 56055 A56-120X A56-120X 
62019 62019 A59-I1W A59-IIW 

62022 62022 A59-12W A59-11W 
62028 62028 A59-13W A59-16W 
62031 62031 A59-14W A59-16W 
68506 2775 1163 A59-15W A59-15W 
68508 1164 A59-16W A59-16W 

' Obsolete type with replacement type 

A219 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

A59-23W A59-23W AH221 5 (DCG4/5000) 
A61-120W A61-120W AH238 DCG4/5000 
"A63-11X A63.120X A35551 2701051 
A63-120X A63-120X AJ55 1A 2701051 
A65-11W A65-I1W A35552 2701052 

M6-120X A66-120X AJ5552A 2701062 
A66-140X A66-140X AJ5553A 2701053 
A4051 QE06/50;807 AJ5553B 2701053;(2701063) 
AA9IE 5726;E91AA; AJ6346 (2701051) 

6AL5W;M8212 A36347 (7X1052) 

AB2 AB2 ALA AM 
ABCI ABCI APY16 APY16 
ABLI ABLI APYI7 APYI7 
ACS4 QBLS/3500;6076 APY18 APY18 
ACT70 YD1120 APY19 APY19 

ACT100 (TB6/14);(7804) APY20 APY20 
AF7 AF7 APY21 APY21 
AG3B28 1835 DCX4/10003B28 APY22 APY22 
AG575A (DCG6/18GB)(7136) APY23 APY23 
AG866A 32 DCG4/1000G;866A APY24 APY24 

AG869B (DCG9/20);(6508) APY25 APY25 
AG872A 642 DCG5/S0000B;872A APY26 APY26 
AG5004 (DCG4/1000G)(866A) APY27 APY27 
A05005 (DCG7/100) APY28 APY28 
AG5006 (DCG6/18);(6693) APY29 APY29 

AG5209 85A2;OG3;M8098 APY4( APY41 
AG5210 OB2;OB2WA;M8224 APY42 APY42 
AG5211 OA2;150C2; APY43 APY43 

OA2WA;M8223 APY44 APY44 
A08008 DCG5/5000GS;8008 APY45 APY45 
AGR9950 5869;(DCG6/6000) 

AGR9951 5870;DCGI2/30 APY46 APY46 
AH2O1 (866A);(DCG4/10000) APY47 APY47 
AH2O5 (DCG7/100) APY48 APY48 
AH213 (DCG9/20);(6508) APY49 APY49 
AH217 DCG5/5000GB;872A AR10 (2X1052) 

' Obsolete type with replacement type 

A220 



Type to be CV Replacement type 
replaced number replaced number 

Type to be CV Replacement type 

AR10T (ZX1052) AW43-80 AW43-80;17BTP4 
AR14 ZX1051 AW43-80Z AW43-80Z 
AR14T (ZX1051) AW43-88 AW43-88 
AR14TP (2X1051) AW43-89 AW43-89 
ARI4TWS (ZX1051) AW47-12 (AW47-91) 

AR21 EBC33 AW47-30 (AW47-91) 
ARP34 EF39 AW47-90 AW47-91 
ARTIOTP (ZX1052) AW47-91 AW47-91 
ARTIOTWS (2701052) AW47-94 AW47-91 
ASG5007 (DCG12/30);(5870) AW47-97 (AW47-91) 

ASG5017 PL5557 AW53-80 AW53-80;2ICPL4 
ASG5023 PL3C23 AW53-80Z AW53-80Z 
ASG5044B PL6755 AW53-88 AW53-88 
ASG5045B PL106 AW53-89 AW53-89 

AW59-90 AW59-90;23CMP4 

ASG5121 PL2D21;EN91; AW59-91 AW59.91 
PL5727;M8204 AW61-88 AW61-88 

ASG5155A (PL255) AX3C23 PL3C23 
ASG5544 PL5544 AX4-125A 2130 6155;QB3/300 
ASG5545 PL5545 AX4-250A 2131 6156;QB3.5/750 

ASG5696 5696 AX50 AX50 
ASG5727 PL5727;M8204 AX105 PL105 
ASG5823 5823;Z900T AX195 AX195 
ASG5830 (DCG7/100) AX224 1835 DCX4/1000;3B28 
ASG6011 PL5684/C3JA AX228 (DCX4/5000);(4B32) 

ASG6574 PL6574 AX230 2518 DCX4/5000;4B32 
ASG6807 PL6807 AX5551 ZX1051 
ATS25 807;QE06/50 AX5551A ZX1051 
AUl AZ50 AX5552 ZX1052 
•AW21.10 M21-11W AX5552A 1X1052 

AW36-20 AW36-20;14ABP4A AX5553 7X1053 
AW36-21 AW36-21;14ABP4 AX5553B 2X1053 
AW36-80 AW36-80;14AHP4A AX5555 ZX1055 
AW36-SOZ AW36-80Z AX5822 ZX1061 
AW36-81 AW36-81;14AHP4 AX5822A 2X1061 

• Obsolete type with replacement type 

A221 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

AX7585 ZX1052 B5030 ZM1030 
AX9900 5866;TB25/300 B5031 Z520M 
AX9901 5867;TB3/750 B5032 Z521M 
AX9902 5868;TB4/1250 B5092 (ZM1020) 
AX9903 2797 5894;QQE06/40 B5441 (ZMI000) 

AX9904 5923;TBW6/6000 BF61 EL41;6CK5 
AX9904R 5924;TBL6/6000 BF62 EL42 
AX9905 5895;QQC04/15 BF451 UL41;45A5 
AX9906 6077;TBW12/100 BK24 ZX1052 
AX9906R 6078;TBL12/100 BK24A (ZX1052) 

AX9907 6075;QBW5/3500 BK24B (2X1052) 
AX9907R 6076;QBL5/3500 BK24C 2X1052 
AX9908 6079;QB5/1750 BK34 ZX1063 
AX9909 6083;PE1/100 BK34A (ZX1063) 
AX9910 6252;QQEO3/20 BK34B (ZX1063) 

AX9911 4C35A;6268 BK42 ZX1051 
AX9912 5C22 BK42A ZX1051 
AZl 2860 AZI BK42B (ZX1051) 
AZ4 AZ4 BK42C ZX1051 
AZtl AZII BK46 ZX1055 

AZI2 AZI2 BK66 (ZX1060) 
AZ31 2862 AZ31 BK146 ZX1053;ZX1063 
AZ41 3892 AZ41 BK168 (ZX1061) 
AZ50 1264 AZ50 BK168B (2X1061) 

BK542 ZX1061 

B6H (18533);(ZP1083) BM1002 JP9-15B 
B65 1988 6SN7GT BM1048 JP9-15 
B109 UCC85 BM1049 2J42 
8142 1927 (TB4/1250);(5868) BMQIO/14 (XP1118) 
B152 ECC81;12AT7 BMS10/14 (XP1110) 

B309 ECC81;12AT7 BMSII/23 (XP1180) 
B329 ECC82;12AU7 BPX10 BPX10 
B339 ECC83;12AX7 BPXI2 BPXi2 
B719 ECC85;6AQ8 BPXI3 BPX13 
B1135 TB3/750;5867 BPXI4 BPX14 

A222 



Type to be CV Replacement type 
replaced number replaced number 

Type to be CV Replacement type 

BPX52 BPX52 BTW6-3 (TBW6/14) 
BPX56 BPX56 
BPY20 BPY20 
BPY22 BPY22 
BPY23 BPY23 

BPY24 BPY~4 C3J PL5632/C3J 
BPY51 BPY51 C3JA PL5684/C3JA 
$PY52 BPY52 C3m 5232 C3m 
BPY53 BPY53 C6A (PL5545A) 
BPY54 BPY54 C63 PL5545A 

BPY55 BPY55 C6JA (PL5545A) 
BPY56 BPY56 C6L (PL5545A) 
BPY57 BPY57 C6M (PL5545A) 
BPY58 BPY58 C6P (PL5545A) 
BPY59 BPY59 C8 C8 

BPY75-300 BPY75-300 C10 C10 
BPY81 BPY81 C21AA (AW53-88) 
BPY82 BPY82 C21KM (AW53-80);(21CPL4) 
BPY83 BPY83 C102A XQ1053XQ1054 
BPY84 BPY84 C102B XQ1043XQ1044 

BPY85 BPY85 C103A XQ1052 
BPY86 BPY86 C103B XQ1042 
BPY87 BPY87 C104A XQ1050 
BPY88 BPY88 C104B XQ1040 
BPY89 BPY89 C143 26 QB2/250;813 

BR191B YD1120 C144 2666 (QQE06/40);(5894) 
BR1126 YD1230 C178A QQE06/40;5894 
BT5 PL5559 C180 788 QQE04/20;832A 
BT17 (PL105) C350 (QE06/50);(807) 
BT19 (PL5557) C866A DCG4/1000G;866A 

BT29 PL255 C872 DCGS/S000GB;872A 
BT69 (DCG7/]000B);(6786) C1108 QB3/3006155 
BT77 PL5545A C1112 QB3.5/750;6156 
BT79 (3C45) C1134 QQE03/20;6252 
BT91 PL5544 C1136 QR4/1100;7527 

A223 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type tp be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

C9132 (XQ1053) CK5678 2254 5678;DF60 
C9132A XQ1053 CK5725 4011 5725;6AS6W; 
C9133 (XQ1050);(XQ1052) M8196 
C9133A XQ1050XQ1052 CK5726 4007;5189 5726;E91AA; 
C9138 (XQ1054)XQ1030 6AL5W;M8212 

C9138A XQ1054 CK5783 5783WA:M8l90 
CBL1 CBL! CK6021 3986 6021;ECC70 
CBL6 CBL6 CK8650 (ZM1000) 
CBL31 CBL31 CL4 CL4 

CL1002 (XP1000) 

CCBIE 12AT7WA;E8ICC; CL1003 XP1030 
6201;M8162 CL1005 150CVP 

CC86E 6463 CL1006 XPI005 
CCa E88CC;6922 CL1008 (XP1004) 
CCH35 CCH35 CL1009 XP1032 

CD18 ZM1020 CLI012 I50AVP 
CD26 ZM1020 CL1015 (56AVP) 
CD64 ZM1080 CL1090 (56AVP);(56AVP/05) 
CE225 1163 CME1901 (AW47-91) 
CE226 1163 CMEI902 AW47-91 

CE235 1164 CME1903 AW47-91 
CE305 (PL5557) CMEI906 19CWP4 
CE306 (PL5545A) CME2301 AW59-90;23CMP4 
CE308 (PL105) CME2302 AW59-90;23CMP4 
CE309 PL5557 CME2303 AW59-91 

CE311 PL3C23A CQL/03-! QEL2/275 
CE866A DCG4/1000G;866A CR1100 5219 QBL5/3500;6076 
CE872A DCG5/5000GB;872A CRYI CRY! 
CE5685/C6J PL5545A CRY2 CRY2 
CF50 CF50 CRY3 CRY3 

CK1084 (ZM1080) CRY4 CRY4 
CK5651 3573;5186 5651;M8098 CRY101 CRYI01 
CK5654 4010;5216 5654;E95F; CRY103 CRY103 

6AK5W;M8100 CRY104 CRY104 
CK5672 2238 5672 CST2/12 (PL255) 

A224 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

CTl/2500 PL5559 D13-481.. D13-481.. 
CWI100 QBW5/3500;6075 D13-500../01 D13.500../01 
CY2 CY2 D14-120.. D14-120.. 

D14-121.. D14-121.. 
D14-122.. D14-122.. 

D14-123.. D14-123.. 
D14-160../09 D14-160../09 
DI$-120.. D18-120.. 
D77 EAA91;6AL5 
D152 EAA91;6AL5 

D2M9 EAA91;6AL5; DA90 753 DA90;IA3 
6AL5W;(E91AA); DAC21 DAC21 
5726 DAF40 DAF40 

D3a 7721 DAF41 DAF41 
D7-190.. O7.190.. DAF91 784 DAF91;1S5 

D10.11.. DIO-11.. DAF96 DAF96;1AH5 
D10-12.. D10-12.. •DB7-1 DB7-5;3ALP11 
O10-160.. O10-160.. •DB7-2 DB7-6 
O10.161.. O10-161.. •DB7-3 DB7-5;3ALP1I 
O10-170.. D10-170.. "DB7-4 DB7-6 

D10.200.. D10-200.. DB7.5 DB7-5;3ALP11 
O13-15.. D13-15.. DB7-6 DB7-6 
D13-16.. D13-16.. DB7-11 DB7-11 
D13-16../01 D13-16../01 DB7-36 DB7-36;3WPI1 
D13-19.. O13-19.. DB7-78 DB7-78 

D13-21.. O13-21.. •DB7-91 DB7-11 
D13-23.. D13-23.. DB10-6 DBI0-6 
•D13-24.. (D13-49..) DBIO-78 DB10-78 
O13-26.. D13-26.. •DB10-94 DB10-78 
D13-26../01 O13-26../01 DB13-2 DB13-2 

D13-27.. D13-27.. DBI3-34 DB13-34;5ADP11 
O13-49.. D13-49.. •DB13-76 D13-15BE 
D13-450../01 O13-450../01 •DB13-78 D13-2IBE 
O13-480.. D13-480.. •DB13-79 D13-21BE 

DC70 2275 DC70;6375 

• Obsolete type with replacement type 

A225 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

•DC80 DC70;6375 DF22 DF22 
DC90 DC90 DF60 2254 DF60;5678 
DC96 DC96 DF61N 2371 DF61N 
DCC90 808 DCC90;3A5 DF63 2433 DF63 
DCGI/250 DCGI/250 DF67 DF67;6008 

DCGI.S/250 DCG1.5/250 DF72 2101 DF72 
DCG2/500 DCG2/500 DF73 2103 DF73 
DCG4/1000A DCG4/1000A;866A DF91 785;1971 DF91;1T4 
DCG4/t000ED 1625 DCG4/I000ED DF92 1758 DF92;1L4 
DCG4/I000G 32 DCG4/1000G;866A 2742;2795 

DCG4/5000 1629 DCG4/5000 DF96 DF96;1AJ4 
DCG5/5000EG DCG5/5000EG; •DG74 DO7-5;3ALPI 

ZY1002 •DG7-2 DG7-6 
DCG5/5000GB 642 DCG5/5000GB;872A; •DG7-3 DG7-5;3ALPI 

ZY1000 •DG7-4 DG7-6 

DCG5/5000GS DCG5/SOOOGS;8008; DG7-5 2175 DG7-5;3ALP1 
ZY1001 DG7-6 5269 DG7-6 

DCG6/18 DCG6/18;6693 DG7-31 DG7-31 
DCG6/18GB DCG6/I8GB;7136 DG7-32 DG7-32;3AMP1A 
DCG6/6000 DCG6/6000;(5869) DG7-36 3946 DG7-36;3WP1 

DCGI/100 DCGI/100 DG10-2 DG16.2 
DCGI/I00B DCG7/100B;6786 DG10-3 DG10.3 
DCG9/20 DCG9/20;6508 DGI0-5 DGI0-5 
DCG12/30 DCG12/30;5870 DG10-6 DG10-6 
DCX4/1000 1835 DCX4/1000;3B28 DGI0-74 DG10-74 

DCX4/5000 2518 DCX4/5000;4B32 DG13-2 2191 DG13-2 
DD6 EAA91;6AL5 DGI3-32 DG13-32 
DDB47 Z806W DG13-34 5035 DGI3-34;5ADPI 
DDB52 Z302C •DG13-78 D13-21GH 
DDB70 Z504S DH3-91 2302 DH3-91;1CP31 

DDPP39S CBLI DH7-11 DH7-11;3BYP31 
•DE2/200 DCGI/250; DH7-78 DH7-78;3BKP31 

DCG4/1000G;866A •DH7-91 DH7-11 
DET22 273 EC55;586I DH10-78 DH10-78 
DF21 DF21 •DH10-94 DHIO-78 

• Obsolete type with replacement type 

A226 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

•DH13-76 D13-15GH;SCBP31 DM70 2980 DM70;1M3 
Dl-11378 DH13-78;5BHP31 DM71 DM71;1N3 
"DH13-79 D13-2IGH DM160 DM160;697 
DH63 587 6Q7G "DN7-1 DG7-5;3ALP1 
OH63(Met) 6Q7GT *DN7-2 DG7-6 

DH77 452 EBC90;6AT6 •DN7-3 DG7-5;3ALPI 
DHI09 UABC80 "DN7-4 DG7-6 
DH118 UBC41;14L7 *DN7-5 DG7-5;3ALPI 
DHI19 UBC81 DN7-11 DN7-11;3BYP2 
DH142 UBC41;14L7 DN7-36 DN7-36;3BWP2 

DH147 EBC33 DN7-78 DN7-78;3BKP2 
DH150 EBC41;6CV7 DN9-4 DNI0-78;DH10-78 
DH718 EBC41;6CV7 DN9-5 DGI0-5 
DH719 EABC80;6AK8 *DN10-5 DG10-5 
•DHM10-93 EI0-12GH •DN10-6 DG10-6 

DK21 DK21 DNI0-78 DN10-78 
DK40 DK40 DN10-94 DNI0-78 
DK91 DK91;1R5 DN13-34 DNI3-34;5ADP2 
DK92 DK92;IAC6 DN13-76 D13-15GP 
DK96 DK96;1AB6 DN13-78 D13-21GP 

DL21 DL21 DN13-79 D13-21GP 
DL41 DL41 DN143 EBL21 
DL64 2331 DL64 DNM10-93 E10-12GP 
DL67 DL67;6007 Dpi-5 5171 DP7-5;3ALP7 
DL68 DL68 DP7-6 DP7-6 

DL69 2361 DL69 DP7-11 DP7-11 
DL70 2105 DL70;6373 DP7-36 DP7-36;3WP7 
DL92 2370;484 DL92;3S4 DP7-78 DP7-78 

820 •DP7-91 DP7-11 
DL93 .807;2390 DL93;3A4 DP10-106 DP10-6 

DL94 2983 DL94;3V4 DP10-78 DNI0-78 
DL95 818 DL95;3Q4 *DPI0-94 DNI0-78 
DL96 DL96;3C4 DP13-2 DP13-2 
DL620 2238 5672 DP13-34 DP13-34;SADP7 
DL652 DL69 DP13-76 D13-15GM 

* Obsolete type with replacement type 

A227 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

'DP13-78 D13-210M DY70 2241 DY70;5642 
'DP13-79 D13-210M DY86 1 DY87;DY802 
DP61 EF95;6AK5 DY87 
'DPM10-93 E10-12GM DY802 DY802;1BQ2 
DQ2 DCG4/1000G;866A 

DQ2a DCG4/1000ED 
DQ4 DCG5/5000GB;872A 
DQ4a DCG5/5000G 
DQ5 (DCG6/18);(6693) 
DQSB (DCG6/18GB) 

DQSC (DCG6/18) E1T 5106 E1T;6370 
DQ6 (DCG9/20);(ZTI000) E10-12BE E10-12BE 
DQ7 , (DCG7/IOOB);(6786) E1O-12GH E10-12GH 
DQ45 (ZYI000) E10-12GM E10-12GM 
'DR7-3 DG7-5 EIO-I2GP E10-12GP 

•DR7-4 DG7-6 E10-130BE E10-130BE 
DR7-5 DG7-5 E10-130tH E10-130tH 
DR7-6 DG7-6 EIO-130GM E10-130GM 
DR10-6 DG10-6 E10-130GP EIO-1300P 
DR13-2 DG13-2 E55L E55L;8233 

DR869B (6508);(DCG9/20) ESOCC E80CC;6085 
DW4-500 1561 ESOCF E80CF;7643 
DX2 DXC4/1000;3B28 ESOF 2729 E80F;6084 
DX144 EC157;8108 E80L ESOL;6227 
0X145 EC157;8108 RIOT 5724 E80T;6218 

DX145A EC157;8108 E81CC 4024;5212; E81CC;6201; 
DX151 YK1010 3508 (12AT7WA);(M8162) 
DX155 7093 ESIL E81L;6686 
DX184 55335 E82CC E82CC 
DX206 DX206 E83CC E83CC;6681 

DX267 DX267 E83F E83F;6689 
DX274 8603;YL1310 E84L E84L;7320 
DX276 DX276 E86C E86C 
DX285 YJ1180 E88C E88C;8255 
DY51 DYS1;1BG2 E88CC 2492 E88CC;6922 

• Obsolete type with replacement type 

P228 



Type to be CV Replacement type 
replaced number 

Type to be CV Replacement type 
replaced number 

E90CC 5214 E90CC;5920 EMS EA53 
E90F E90F;7693 EA76 469 EA76;6489 
E9IAA 4007;5189 E91AA;5726; EAA91 283 EAA91;6AL5 

(6AL5W);(M8212) EAA901 E9IAA;5726; 
E9IN 4018 PL5727;M8204 (6ALSW);(M8212) 

E92CC E92CC EAA90IS E91AA;5726;6ALSW 
E95F 4010;5216 E95F;5654; EABC80 EABC80;6AK8 

(6AKSW);(M8100) EAC91 137 EAC91;M8097 
E99F E99F;7694 EAF42 3883 EAF42;6CT7 
E125A QB3/300;6155 EAF801 EAF801 

E130L EI30L;7534 E84 EB4 
E180CC EI80CC;7062 EB34 1054 EB34 
EI80F 3998 EI80F;6688 EB41 3881 EB41 
E182CC 5188 E182CC;7119 EB91 140 EAA91;6AL5 
E182F E182F;5847 EBC3 1428 EBC3 

E186F E186F;7737 EBC33 1055 EBC33 
EI88CC 5231;4108 EI88CC;7308 EBC41 3882 EBC41;6CV7 
E235F E235F;7751 EBC80 EBC80;6BD7 
E235L E235L EBC81 EBC81;6BI7A 
E236L E236L EBC90 452 EBC90;6AT6 

E250A QB3.5/750;6156 EBC91 2526 EBC91;6AV6 
E280F E280F;7722 EBF2 2925 EBF2 
E282F E282F EBF32 501 EBF32 
E283CC E283CC EBF35 EBF35 
E288CC E288CC;8223 EBF80 EBF806N8 

E810F E810F;7788 EBF83 EBF83;6DR8 
E1485 807 DL93;3A4 EBF89 EBF89;6DC8 
E1955 797 PL2D21;EN91; EBLI EBLt 

PL5727;E91N;M8204 EBL21 EBL21 
E2016 EF926CQ6;M8161 EBL31 2926 EBL31 

E2157 455 ECC81;12AT7 EC50 2927 EC50 
E2163 491 ECC82;12AU7 EC52 EC52 
E2164 492 ECC83;12AX7 EC54 EC54 
EA50 EA50 EC55 EC55;5861 
EA52 5140 EA52;6923 EC56 EC157;8108 

* Obsolete type with replacement type 

A229 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

"EC57 ECI57;8108 ECC801S E8ICC;6201; 
EC70 468 EC70;6778 12AT7WA;(M8162) 
EC71 3930 EC71;5718 ECC802 12AU7WA;6189; 
EC80 1886 EC80;6Q4 (M8136) 
EC8I 1865;1888 EC81;6R4 

EC86 EC86;6CM4 ECC802S 12AU7WA;6189; 
EC88 EC88;6DL4 (M8136) 
EC90 133 EC90;6C4;M8080 ECCB03 12AX7S;7025:M8137 
EC91 417 EC91;6AQ4; ECC803S 12AX7S;7025; 

M8099 (M8137) 

EC92 EC92 ECC808 ECC808 
EC93 EC93 ECC960 E90CC;5920 
EC97 EC97;6FY5 ECC962 E92CC 
EC157 5397 EC157;8108 ECC2000 ECC2000 
EC158 EC158;8436 ECFI ECFI 

EC900 EC900;6HA5 ECF80 5215 ECF80;6BL8; 
ECI000 ECI000;8254 ES0CF;7643 
EC8010 EC8010 ECF82 5065 ECF82;6U8 
ECC33 2821 ECC33 ECF86 ECF86;6HG8 
ECC34 ECC34 ECF200 ECF200;6X9 

ECC40 3884 ECC40 ECF201 ECF201;6U9 
ECC70 3986 ECC70;6021 ECF202 ECF202;6AJ9 
ECC81 455 ECC81;12AT7 ECF801 ECF801;6GJ7 
ECC82 491 ECC82;12AU7 ECF802 ECF802;6JW8 
ECC83 492 ECC83;12AX7 ECH3 2929 ECH3 

ECC84 5281 ECCS4;6CW7 ECH4 ECH4 
ECC85 ECC85;6AQ8 ECH21 ECH21 
ECC86 ECC86;6GM8 ECH33 2930 ECH33 
ECC88 5358 ECC88;6DJ8 ECH42 3888 ECH42;6CU7 
ECC89 ECC89;6FC7 ECH81 2128 ECH81;6AJ8 

ECC9t 858 ECC91;6J6;M8081 ECH83 ECH83;6DS8 
ECCI86 ECCi86;7316 ECH84 ECH84;6JX8 
ECCI89 5331 ECC189;6ES8 ECHll3 ECH42;6CU7 
ECC801 E81CC;6201; ECH2O0 ECH300;6V9 

12AT7WA;(M8162) ECL80 ECL80;6AB8 

• Obsolete type with replacement type 

A230 



Type to be CV Replacement type 
replaced number replaced number 

Type to be CV Replacement type 

ECL82 ECL82;6BM8 EF98 EF98;6ET6 
ECL83 ECL83 EF183 EF183;6EH7 
ECL84 ECL84;6DX8 EF184 EF184;6EJ7 
ECL85 ECL805;6GV8 EF730 3928 EF730;5636 
ECL86 ECL86;6GW8 EF731 477;475 EF731;5899 

ECL805 ECL805;6GV8 EF732 3929 EF732;5840 
ED500 ED500;6ED4 EF734 EF734;6205 
EE17 PL5557 EF861 E180F;6688 
EE575A DCG6/l8GB;7136 EF905 E95F;5664; 
EE866 866A;DCG4/1000G 6AK5W;M8100 

EE8698 (6508);(DCG6/20) EFL200 EFL200;6Y9 
EF9 EF9 EFMI EFMI 
EF22 303 EF22 EFMII EFMII 
EF37A 5080;358 EF37A EH90 EH90;6CS6 
EF39 1053 EF39 EH900 (091H);(6687) 

EF40 3885 EF40 EK2 1426 EK2 
EF41 3886 EF41;6CJ5 EK90 453 EK90;6BE6 
EF42 3887. EF42 EL12 EL12 
EF43 EF43 EL32 1052;5233 EL32 
EF50 EF50 EL34 1741 EL34;6CA7 

EF54 380;1136 EF54 EL36 2940 EL36;6CM5 
EF55 173 EF55 EL37 586 EL37 
EF80 1376 EF80;6BX6 EL4I 3889 EL41;6CK5 
EF83 EF83 EL42 3890 EL42 
EF85 1375 EF85;6BY7 EL50 2941 EL50 

EF86 2901 EF86;6267;M8195 EL5l EL51 
EF89 5156 EF89;6DA6 EL60 EL60 
EF91 138 EF91;6AM6; EL71 0L71;5902 

6AM6S;M8083 EL80 EL80:6M5 
EF92 EF92;6CQ6;M8161 EL81 2721 EL8I;6CJ6 

EF93 454 EF93;6BA6 EL82 EL82;6DY5 
EF94 2524 EF94;6AU6 EL83 2726 EL83;6CK6 
EF95 850 EF95;6AK5;6AK5W; EL84 2975 EL84;6BQ5 

5654;E95F;M8100 EL85 3526 EL85:6BN5 
EF97 EF97;6ES6 EL86 5094 EL86;6CW5 

A231 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

EL90 1862 EL90;6AQ5 EN91 797 EN91;PL2D21; 
EL91 136 EL9I;6AM5;M8082 PL5727;M8204 
EL95 EL95;6DL5 EN92 3512 5696 
EL136 EL136;6FV5 EN93 1949 EN93;6D4 
EL183 EL183 ER21A Z805U;7714 

EL360 EL360 ES85 (T52.5/300);(5866) 
EL500 EL500 ES204A TB3/750;5867 
EL503 EL503;8278 ES833 (TB4/1250);(5868) 
EL504 EL504;6GB5A ES833A (TB4/1250);(5868) 
ELSOS EL505;6KG6 ESUJ03 ' - DCX4/!000;3828 

EL508 EL508;6KW6 ESUI50 (DCG4/5000) 
EL509 EL509;6KG6A ESU200 5 (DCG4/5000) 
EL802 EL802;6LD6 ESU575 (DCG6/ISGB);(7136) 
EL821 2127 EL821;6CH6 ESU673 (DCG6/18);(6693) 
EL822 2382 EL822 ESU866 32 DCG4/I000G;866A 

EL861 E81L;6686 ESU866ES DCG4/1000ED 
EL-C33 PL5632/C3J ESU872 642 DCGS/500OGB;872A 
EL-C3JA PL5684/C3JA ESU8008 DCGS/SOOOGS;8008 
EL-C6A (PL5545A) ET51 5277 ETSI;6700 
EL-C6H-1 (PL5545A) EW3H (18505);(18506) 

EL-C63 (PLS545A) EY51 426 EY51;6X2 
EL-C6JA (PL5545A) EY80 EY80;6U3 
EL-C6JK (PLS54SA) EY81 EY8I;6R3 
EL-C6L (PLS545A) EY82 EY82;6N3 
EL-C6M (PL5545A) 

ELL80 ELL80 
EY86} EM! EMI EY87 ' EY87,6S2A 

EM80 1352 EM80;6BR5 EY88 EY88;6AL3 
EM81 5055 EM81;6DA5 EY500  
EM84 EM84;6FG6 EY50OA} EYSOOA;6EC4A 

EM87 EM87;6HU6 EZ35 574 EZ35 
EN32 2253 PL6574 EZ40 3891 EZ40;6BT4 
EN33 EN33 EZ41 EZ41 
EN70 474 EN70 EZ80 1535 EZ80;6V4 

EZ81 5072 EZ81;6CA4 

A232 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number _ 

EZ90 493 EZ90;6X4 FX225 1787 6268;4C35A 
FX227 372 3C45 
FX229 3521 5949 
PX231 5C22;6279 

F2.5M3 XQ1052XQ1053 
F16-TOLD F16-TOLD 
F21-TOLD F21-TOLD 
F31-IOLC F31-IOLC 
F41-IOLC F41-IOLC 

F41-11C F41-1l LC GI - 3554 
P353 872A;DCG5/SOOOGB G4 (3554);(3546PW) 
F353A 872A;DCG5/SOOOGB GSH (18503) 
F366A 866A;DCG4/1000G G9 (3554) 
F369A (6508);(DCG9/20) G10/id DCG4/I000G;866A 

F369B (6508);(DCG9/20) G10/ldv DCX4/1000;3B28 
F672B 872A;DCG5/5000GB G10/4d (DCGS/SOOOGB) 
F869B (6508);(DCG9/20) G20/ 5d (DCG9/20);(6508) 
FG17 2957 PL5557 G24H (18545) 
FG27A (PL5559) G48 1163 

FG57 PL5559 G49 1163 
FG97 (PL5557) G108/iK OB2;OB2WA; 
FG98A (PL5557) M8224 
FG105 PL105 G150/4K OA2;OA2WA; 
FG172 (PLI05) M8223 

FG235A 2X1052 G4120 1561 
FG258A 2X1053 GA50 90AG 
FG271 DC1051 GA90 ZMIO20 
FS9A ISOAVP GCIOB 2271 Z303C 
FS10A/70 XP1030 GD83M 83A1;7980 

FS12-A47 (XPI000) GD85M/S 85A2;OG3;M8098 
FSI2-A70 (XP1030) GD85WR (ZZI000) 
FTL3-2 (TBL7/8000);(6961) GD9OM 90C1;M8206 
FW4-500 1264 AZ50 GD100A/S 7475 
FX219 2520 5C22;6279 GD100B 7475 

A233 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

GD100B/S 
GDI50A/S 
GDI50M 
GD 150M/S 

GL2D21 

GL3C23 
OL57 
GL238A 

OL238B 
GL414 
GL415 
GL575A 
GL673 

GL681 
GL807 
GL813 
GL829B 
GL832A 

GL866A 
GL872A 
OL5544 
GL5545 
GL5550 

GL5551 
GL5551A 
GL5552 
GL5552A 
GL5553A 

GL5553B 
GL5555 
GL5557 
GL5559 
OL5632 

A234 

7475 
I50C3;OD3 
OA2;OA2WA;M8223 
15002 

PL2D21;EN91; 
PL5727;M8204 
PL3C23A 
PL5559 
ZX1055 

ZX1055 
PL5559 
(ZJ(I060) 
(7136);(DCG6/18GB) 
(6693);(DCG6/I8) 

ZX1060 
807;QE6/50 
813;Q82/250 
(5894);(QQE06/40) 
832A;QQE04/20 

866A;DCG4/10000 
872A;DCGS/5000OB 
PL5544 
PL5545A 
(ZX1060) 

ZXI051 
ZX1051 
ZX1052 
ZX1052 
ZX1053;(ZX1063) 

(ZX1053) 
ZX1055 
PL5557 
PL5559 
PL5632/3CJ 

GL5720 
GL5727 
GL5788 
OL5822 
GL5822A 

GL5855 
0L6011 
GL6159 
OL6346 
GL6347 

GL6348 
GL6513 
GL6514 
GL6807 
GL7151 

OL7681 
GLE10000/025/1 
GLE13000/1.5/6 
GLE15000/3/12 
GLE20000/2.5/10 

GN3 
GN4 
GN6 
GR10A 
GR10M 

GR16 
GR41 
OR43 
GRG250/3000 
GS10C 2325 

GS10C/S 
GTR83X 
GUl 
GU12 
GU18 

(PL5559) 
PL5727;M8204 
(ZX1055) 
ZX1061 
ZX1061 

(PL255) 
(PL5684/C3JA) 
6159;QE05/40H 
(2X1051) 
(ZX1052) 

(ZX1053) 
(ZX1055) 
( (1055) 
PL6807 
(ZX1063) 

(ZXI053);(ZX1062) 
DCG4/1000ED 
DCGS/5000GB;872A 
DCG6/18;6693 
DCG9/20;6508 

ZMI020 
ZMI020 
ZM1O8O 
ZS03M 
ZM1022 

ZC1040 
(Z70W) 
(Z70U) 
PL5557 
Z502S 

Z502S 
(ZZ1000) 
(DCGI/250) 
(DCG4/1000G)t(866A) 
(DCG4/5000) 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

GU20/21 (DCG4/5000) HY90 HY90;35W4 
GU2ISP 
GXUI 
GXU2 

(DCG4/5000) 
DCX4/1000;3828 
DCX4/5000;4B32 

GY86 •) 
GY87 J GY87 J213AAA 

JNTI-500 3602 
1163 
5J26 

GY501 
GZ34 1377 

GY501;3BH2 
GZ34;5AR4 

JP2-0.2 
JP2-IA 
JP2-2.5A 

JP2-2.5W 
'JP2-5W 
JP8-02B 6072 

7090 
DX206 
Y31162 

YJ1160 
Y31191 
JP8-02B 

JP9-2.5 
.1P9-2.SB 

7028 
YJI000 

HBC90 
HBC91 
HC4 

HBC90;12AT6 
HBC91;12AV6 
(18509) 

3P9-2.5C 
3P9-2.5D 
JP9-2.5E 10758 

JP9-2.5C 
JP9-2.5D 
JP9-2.SE 

HCH81 
11F61 

HCH81;12AJ7 
EF41 

JP9-2.5F 
JP9-7 3676 

JP9-2.5F 
2J42 

HF62 EF42 JP9-7A 370 JP9-7A 
HF93 1928 HF93;12BA6 JP9-7D JD9-7D 
HF94 1961 HF94;12AU6 JP9-15 3997 JP9-15;YJ1110 
HFI21 
HF255 

UF41 
(6508);(DCG9/20) 

JP9-15B 
3P9-15D 5123 

JP9-15B;YJI111 
JP9-15D 

HF258 

HK90 
HL90 

(DCG4/I000G); 
(866A) 
HK90;12BE6 
HL90;19AQ5 

JP9-18 
3P9-50A 
JP9-75 
JP9-80 5018 

JP9-I8 
2755 
JP9-75 
4352A 

HL92 

HL94 
HMO4 

1959 HL92;50C5 

HL94;30A5 
EK90;6BE6 

JP9-250 

JP35-30 
JPS9-200 

4750 

7093 
YJ1I80 

HP6 138 EF9I;6AM6 JPT9-01 2420 JPT9-01 
HTI7 PL5557 JPT9-60 3560;5134 2351A 
HT415 5C22;6279 

• Obsolete type with replacement type 

A235 



REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

KS9-20 1975 723A/B 
KS9-20A 2792 21(25 
KS9-20B 9334 KS9-20B 
KS9-20D KS9-20D 
KS9-40 KS9-40 

K81A K81A KS9-40B KS9-40B 
1(211 (YK1110) KS9-40D KS9-40D 
1(345 series YK1140 to YK1147 KS35-50 55335 
1(365 (YK1000) KS70-40 YK1010 
1(366 series YK1140 to YK1147 KT66 EL37 

1(367 series YK1070 to YK1077 KU676 (PL5632);(C3J) 
1(1209 (54AVP) KXR04-200 YK1090 
K1213 (XPJ030) 
K1295 (XP1000) 
K1299 (XPI001) 

1(1306 (XP1004) 
1(1361 150A V P;(X P 1180) 
1(1384 (57AVP) 
K1390 XP1030 
1(1391 (54AVP) 

K1430 (150CVP) L77 133 EC90;6C4;M8080 
1(1566 (XP1118) LA9-3B 6087 LA9-3B 
K1927 XPt002 LB3-2508 6223 LB3-250B 
1(1961 XP1001 LB4-8 55340 
1(2199 XP1001 LB6-10 LB6-10 

1(2244 (5¢TVP) LB6-20 LB6-20 
1(2253 XP1030 LB6-25 LB6-25 
K2276 150CVP LB6-25A LB6-25A 
1(3003 KS9-40O LB8-20 YH1080 
K3020 (KS9-40B) LC900 LC900;3HA5 

KM2290 XP1005 LCF80 LCF80;6LN8 
KM2334 (S6AVP/05) LCF86 LCF86;5HG8 
KM2368 (58AVP);(XP1040) LCF201 LCF201;5U9 
KR11000 YK1091 LCF801 LCF801;5GJ7 
KS7-85 KS7-85 LCF802 LCF802;6LX8 

A236 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

LCL84 LCL84;t0DX8 M38-120W M38-120W 
LDR03 LDR03;ORPl2 M502 2284 4J50 
LF183 LF183;4EH7 M503A 1866 JP9-7D 
LF184 LF184;4EJ7 M508 370 JP9-7A 
LFL200 

LL86 
LL500 
LL504 

LFL200;11Y9 

LL86;t0CW5 
LLSOO;18GB5 
LLSO4;18GB5A 

M513 

M515 
M513B 
M526 3676 

(JP9-15) 

YJ1120 
JP9-15 
2J42 

LL509 
LN119 

LL509;27KG6A 
UCL82 

M541 
M542 3611 

5J26 
5586 

LN152 ECL80;6AB8 M551 5018 4J52A 
LN309 
LN329 
LY88 

LY500 
LYSOOA 
LZ329 

PCL82;16A8 
PCL83 
LY88;20AQ3 

LYSOOA;28EC4A 

PCF80;9A8 

M559 
M575 
M581 
M597 

M598B 
M599A 
M599B 
M5005 
M5022 

M5023 
M5024 
M5031 
M5042 
M5043 

(YJO40) 
JP9-75 
YJ1290 
YJ1071 

JP9-18 
JP9-2.5D 
JP9-2.5E 
YJ1200 
YJ1121 

YJ1110 
YJllll 
JP9-7L 
YJ1250 
YJI300 

M6H 
M17-140W 

(18524) 
M17-140W 

M7075 
M8079 4025 

(XQ1042);(XQ1043) 
M8079;5726;E91AA 

M17-141W M17-141W M8080 4058 M8080 
M21-11W M21-11W M8081 4031 M8081 
M21-12W M21-t2W M8082 4063 M8082 

M28-12W M28-12W M8083 4014 M8083 
M31-120W M31-120W M8091 4044 M8091 
M3641W M36.11W M8097 4059 M8097 
'M36-13W M38-120W M8098 4048 M8098 
M36-16W M36-16W M8099 4070 M8099 

• Obsolete type with replacement type 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

M8100 4010 M8100;5654; MEIl01D JP9-7D 
6AK5W;E95F ME1401 495;2269 4065 

M8136 4003 M8136;(6189); ME1402 2730 4066 

M8137 4004 

I2AU7WA 

M8137;(7025); 

ME1403 
ME1404 

ME1503 

2348 4068 
4069 

(4C35A) 

M8157 483 
(12AX7S) 
M8157 

ME1504 
MG6-2 

PL5559 
MG6-2 

M8161 4015 M8161 MG10H (18520) 

M8162 4024 M8162;(12AT7WA); 

MG13-38 

MI1050 

MGI3-38 

ZX1051 

M8163 4104;5132 
(6201);(E81CC) 
M8163 

MI1053 
MI1100 

ZX1051 
ZX1052 

M8190 4066;3960 M8190;(5783WA) Mtl103 ZX1052 
M8195 4085 M8195 M11104 ZX1061 

M8196 4011 M8196;(6AS6W); MI1200 ZX1053;ZX1063 

M8204 4018 
(5725) 
M8204 

MI1203 
MI1300 

ZX1053;ZX1063 
(ZX1063) 

M8206 

M8212 4007 

M8206 

M8212;(E9IAA); 

MI2053A 
MI2100A 

M12103A 

ZX1051 
ZX1052 

ZX1052 

M8214 4035 
(6ALSW);(5726) 
M8214 

MI2104A 
M12200A 

ZX1061 
ZX1053 

M8223 4020;4100 M8223;OA2WA M12203A ZXI053 
M8224 4028;4101 M8224;OB2WA •MK13-16 (Q13-110GU) 

M8225 4080 M8225 ML4-125A 4-124A;QB3/300GA 
M8248 5311 M8248 ML4-250A 4-250.A;QB3.5/750GA 
MAG3 
MAG4 
MAG16 

•MC13-16 
ME1001 273 

2J42 
1P9-15 
YJ1121 

Q13-110BA 
EC55;5861 

ML4-400A 
ML813 
ML833A 

ML866A 
ML869B 

4-400A;QB4/1100GA 
813;QB2/250 
(5868);(TB4/1250) 

866A;DCG4/1000G 
(6508);(DCG9/20) 

ME1100 
MEI10I 
ME1I01A 

723A/B 
2342 
JP9-15 

ML872A 
ML7351A 
ML8008 

872A;DCG5/S000OB 
(XQ1052);(XQ1053) 
8008;DCG5/5000GS 

• Obsolete type with replacement type 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

MO10 ET51;6700 MX164 18550 
MT17 PL5557 MX166 18536 
MT57 612 PL5559 MX167 18546 
MT105 PL105 MX170 18510 
MT5544 2210 PL5544 MX175 18508 

MT5545 2215 PL5545A MX 177 18552 
MT5557 PL5557 MX178 18553 
MT5559 .PL5559 MX966B DCG4/1000G;866A 
MU6-2 MU6-2 MY6-2 MY6-2 
MU13-38 MU13-38 MY13-38 MY13.38 

MW6-2 1737 MW6-2 
•MW13-32 MW13-38 
MW13-38 MW13-38 
MX113 MX113 
MX114 18506 

MX118 18537 N1-140/08 ZX1052 
MX120 18520 N17 820 DL92;3S4 
MX120/01 18520/01 1418 818 DL95;3Q4 
MX122 18538 N19 DL94;3V4 
MX124 18524;(ZP1082) N25 DL96;3C4 

MX124/01 18525 N66 EL37 
14X133 18533;(ZP1083) 1477 136 EL91;6AM5;M8082 
MX135 ZP1000 N119 UL84 
MX136 ZP1010 14142 UL41;45A5 
MX145 18545 N144 EL91;6AM5;M8082 

MX146 18503 N150 EL41;6CK5 
MX147 18504 N151 EL42 
MX148 18505 N152 PL81;21A6 
14X149 18506 N153 PL83;15A6 
MX151 18509 N154 PL82;16A5 

MX152 18515 N155 EL85;6BN5 
MX153 18516 N329 PL82;16A5 
14X157 18515/17 N359 PL81;21A6 
MX158 18516/18 N379 PL84;15CW5 
MX163 18529 N709 EL84;6BQ5 

* Obsolete type with replacement type 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

N727 EL90;6AQ5;M8245 NL5553B/P ZX1053 
NL575A DCG6/I8GB NL5555 ZX1055 
NL673 (6693);(DCG6/10) NL5555A (ZX1055) 
NL710 (PL5684);PL5559 NL5684/Ne (PL5684) 
NL714 (PL3C23) NL6989/C6J/KL PL5545 

NL715 PL5557 NL8421/5092 ZM1020 
NL720 PL5684 NL-C6JK/Ne PL5545 
NL730 (PL6755) NU807 807;QE06/50 
NL778 (PL106) NU813 813;QB2/250 
NL803 (ZMI080) NU832 832A;QQE04/20 

NL8698 (6508);(DCG9/20) NU866A 
NL1005 ZX1051 NU872A 
NL1005A ZX1051 
NL1009A (ZX1062) 
NL1009A/P (2X1062) 

NL1022 2X1061 
NL1022A/P (ZX1061) 
NL1031 2X1051 
NL1032 ZX1053 
NL1051A ZX1051 

866A;DCG4/1000G 
872A;DCG55000G8 

NL1051A/P ZX1051 0A2 1832 OA2;OA2WA;M8223 
NL1052 ZX1052 OA2WA 4020;4100 OA2WA;M8223 
NL1052A ZX1052 0A3 (75C1) 
NL1052A/P ZX1052 OA4 PL1267/Z300T 
NL1053 ZX1053 OA4G 752 PL1267/Z300T 

NL1053A ZX1053 0B2 1833 OB2;OB2WA;M8224 
NL0181 ZX1061 OB2WA 4028;4101 OB2WA;M8224 
NL108IP ZX1061 0B120-I OB120-1 
NL1082 ZX1062 0B120-2 OB120-2 
NL1082P ZXlO62 0B120-3 0B120-3 

NL5030 ZM1030 0B120-4 0B120-4 
NL5550 (ZX1060) 0C3 (4687K) 
NL5551 ZX1051 0D3 OD3;150C3 
NL5552 2X1052 0E3 431 85A1;OE3 
NL5553B ZX1053 0G3 449 85A2;OG3;M8098 
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Type to be CV Replacement type 
replaced number 

Type to be CV Replacement type 
replaced number 

"OH3 90C1 P843 XQ1052 
ORPIO ORPl0;7632 P844 XQ1042 
ORPI1 ORPII;7633 P846 (XQ1050);(XQ1052) 
ORP12 ORPI2;LDR03 P847 (XQ1040);(XQ1042) 
ORPI3 ORP13 P848 XQ1053XQ1054 

"ORP14 RPY14 P849 XQ1043XQ1044 
ORP30N ORP30N P854 55875 
ORP50 ORP50 P860 XQ1052 XQ1053 
ORP52 ORP52 P862 XQ1030 
ORP60 ORP60 P864 (XQ1040 series) 

ORP61 ORP61 P865 XQ1041 XQ1051 
ORP62 ORP62 P868 XQI041 
ORP63 ORP63 P8000 55875 
ORP69 ORP69 P8001 55875IG 
tORP80 RPYl3 PA5021 DCG4/I000G;866A 

ORP90 ORP90 PABC80 PABC80;9AK8 
ORP93 ORP93 PB2/200 PB2/200 
OR P94 OR P94 PB2/500 PB2/500 
OT400 (TB4/1250);(5868) PB3/800 PB3/800 

PC86 PC86;4CM4 

PC88 PC88;4DL4 
PC92 PC92 
PC95 PC95;4ER5 
PC97 PC97;4FY5 
PC900 PC900;4HA5 

P2-12 QQE04/20;832A PCC84 5192 PCC84;7AN7 
P2-40B (QQE06/40);(5894) PCC85 PCC85;9AQ8 
P6 1163 PCC88 PCC88;7DJ8 
P15 1164 PCC89 PCC89;7EF7 
P810 (XQI030) PCCI89 PCC189;7ES8 

P831 (XQ1040);(XQ1042) PCF80 PCF80;9A8 
P841 XQ1050XQ1052 PCF82 PCF82 
P841X XQ1051 PCF86 PCF86;8HG8 
P842 XQ1040XQ1042 PCF200 PCF200;8X9 
P842X XQ1041 PCF201 PCF201;8U9 

" Obsolete type with replacement type 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

PCF801 PCF801;8GJ7 PL150 PLI50 
PCF802 
PCH200 
PCL82 

PCF802;9JW8 
PCH200;9V9 
PCL82;16A8 

PL255 
PL260 
PL323 

PL255 
PL260 
PL3C23 

PCL83 5144 PCL83- PL345 372 3C45 

PCL84 PCL84;15DQ8 PL435 1787 4C35A;6268 
PCL85 PCL85;18GV8 PL435A 5247 4C35A;6268 
PCL86 
PCL805 
PD500 

PE05/25 
PE06/40E 
PE06/40P 

PCL86;14GW8 
PCL805 
PD500;9ED4 

PE05/25 
PE06/40E;PE06/40N 
PE06/40P 

PL500 
PL504 
PL505 

PL508 
PL509 
PL522 2520 

PL500;27GB5 
PL504 
PL509;40KG6A 

PL508;17KW6 
PL509;40KG6A 
5C22;6279 

PE1/100 
PF83 

PF86 

PE1/100;6083 
PF83 

PF86 

PL802 
PL820 

PL1267 1992 

PL802;16LD6 
PL820 

Z300T 
PFL200 
PJ23 

PFL200;17Y9 
(3554) 

PL1607 
PL5544 2210 

PL1607 
PL5544 

PL2D21 PL2D21;EN91; PL5545 2215 PL5545A 

'PL3C23 
PL3C23A 
PLIO 
PL17 
PL21 

PL33 
PL36 

PL5727;M8204 

PL3C23A 
PL3C23A 
PL10 
PL5557 
PL2D21;PL5727 

PL33 
PL36;25E5 

PL5545A 

"PL5551 
PL5551A 

"PL5552 
"PL5552A 
"PL5553B 

PL5555 
PL5557 2957 

PL5545A 

ZX1051 
27(1051 
ZX1052 
ZX1052 
27{1053 

2711055 
PL5557 

'PL57 
PL81 
PL82 

PL83 

5077 
PL5559 
PL81;21A6 
PL82;16A5 

PL83;15A6 

PL5559 
PL5632 
PL5684 

PL5727 4018 

PL5559 
PL5632/C3J 
PL5684/C3JA 

PL5727;M8204 
PL84 
PL95 
PL105 
PL106 

PL84;15CW5 
PL95 
PL105 
PL106 

'PL5822 
PL5822A 
PL6011 
PL6$49 

1X1061 
2X1061 
PL5684/C3JA 
(QB3/200) 

" Obsolete type with replacement type 
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Type to be CV Replacement type 
replaced number replaced number 

PL6574 
PL6755 

PL6755A 
PL6807 
PL7981 

PMO4 
PMO5 
PMO7 
PM61 
PM84 

PM101 
PS1010 
PS 1011 
PS 1012 
PSIO13 

PS1014 
PS1014SF 
PS1520 
PS1521 
PS1531 

PS2010/50 
PS2010/100 
PS5302 
PS5400 
PS5410 

PTW255 
PTW2255 
PV3OS 
PY80 
PY81 

PY82 
FY83 
PY88 
PY500 
PY500A 

2253 PL6574 
PL6755A 
PL6755A 
PL6807 
PL7981 

EF93;6BA6 
EF95;6AK5 
EF91;6AM6 
(XP1113) 
PM84 

(XP1110);(XPl l l l) 
PS1010 
PS 1011 
PS 1012 
PS 1013 

PS1014 
PS1014SF 
PS 1520 
PS1521 
PS 1531 

PS2010/50 
PS2010/100 
PS5302 
PS5400 
PS5410 

(XQ1030);(XQ1040) 
XQ1050 
CY2 
PY80;19X3 
PY81;17Z3 

PY82;19Y3 
FY83 
PY88;30AE3 
PY500A;42EC4A 

• Obsolete type with replacement type 

Type to be CV Replacement type 

PY800 PY800 

Q13-I IOBA 
Q13-110GU 

Q13-110BA 
Q13-110GU 

Q160-1 (QB3/300);(6155) 
Q400-1 (QB4/1100);(7527) 
Q450-1 QB4/1100;7527 

QA2400 M8161 
QA2401 M8080 
QA2402 M8082 
QA2403 M8083 
QB2/250 26 QB2/250;813 

QB3/200 1905 QB3/200;4-65A 
QB3/300 2130 QB3/300;6155 
QB3/300GA2963 QB3/300GA;4-125A 
QB3.5/750 2131 QB3.5/750;6156 
QB3.5/75OGA 2964 QB3.5/750GA;4-250A 

QB4/1100 QB4/1100;7527 
QB4/1100GA QB4/1100GA;4-400A 
QBS/1750 3522 QBS/1750;6079 
QBS/2000 QB5/2000;8179 
QBL3.5/2000 QBL3.5/2000;8177 

QBL4/800 
QBL5/3500 
QBL5/4000 
QBWS/3500 
QCOS/35 

QE03/10 
QEO4/10 309;483;1510 
QE05/40 3523 
QEO5/40F 
QEOS/40H 

QBL4/800;4XSOOA 
QBL5/3500;6076 
QBL5/4000;7704 
QBWS/3500;6075 
QCOS/35;8042 

QEO3/10;5763;M8096 
QEO4/10;M8157 
QEO5/40;6146 
QEO5/40F;6883 
QE05/40H;6159 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

QE05/40K 
QE08/200 
QE08/200H 
QELI/150 2519 
QELI/150H 

QEL2/200 
QEL2/275 
QEL2/275H 

QQC03/14 

QQC04/15 
QQE02/5 
QQE03/12 
QQE03/20 
QQE04/5 

1838 
2466 
2798 
2799 

QQE04/20 788 
QQE06/40 2797 
QQV02-6. 
QQV03-10 2798 
QQV03/20A2799 

QQV04-15 788 
QQV04-16 
QQV06-40A2797 
QQV07-40 2666 
QQV5-P10 2295;3599 

QQZ03-10 
QQZ03-20 
QQZ04-15 1838 
QQZ06-40 
QS75-20 

QS83-3 
QS92-10 
QS95-10 
QS150-40 
QS1200 2225 

A244 

QE05/40K;8032 
QE08/200;7378 
QE08/200H;7836 
QELI/150;4X150A 
QELI/150H;4X150D 

QEL2/200;7580 
QEL2/275;4CX250B 
QEL2/275H; 
4CX250F 
QQC03/14;7983 

QQC04/15;5895 
QQE02/5;6939 
QQE03/12;6360 
QQE03/20;6252 
QQE04/5;7377 

QQE04/20;832A 
QQE06/40;5894 
QQE02/5;6939 
QQE03/12;6360 
QQE03/20;6252 

QQE04/20;832A 
QQE04/5;7377 
(QQE06/40);(5894) 
QQV07/40;829B 
QQV5-P10;3E29 

QQC03/14;7983 
YL1020;8118 
QQC04/15;5895 
YL1030 
75B1 

(85A2);(OG3);M8098 
7475 
95A1 
150C3;OD3 
I50B2;6354;M8163 

QS1207 
QSI208 
QS1209 
QS1210 
QS121I 

QS1212 
QS1213 
QS1215 
QS1250 
QS2404 

QS2406 

QV03-12 
QV04-7 
QV0S-10 

1832 OA2;OA2WA;M8223 
1833 OB2;OB2WA;M8224 

85A2 
OA2WA;M8223 
OB2WA;M8224 

2129 
309;1510 
3990 

QV06-20 3523 
QV06-20B 
OV06-20C 
QV08-100 
QV08-100B 

QV1-150A 2519 
QV 1-150D 
QV2-250C 
QY2-100 26 
QY3-65 1905 

QY3-125 2130 
QY3-125B 2963 
QY3-I000A 
QY4-250 2131 
QY4-250B 2964 

QY4-400 
QY4-400B 
QY4-500A 
QYS-500 3522 
QYS-800 

M8098 
M8142 
90C1 
(5823);(Z900T) 
M8079 

M8162;6201; 
E81CC;12AT7WA 
QE03/10;5763 
QE04/10 
QV05-10;2E26 

QE05/40;6146 
QE05/40F;6883 
QE05/40H;6159 
QE08/200 
YL1290 

QELI/150 
QELI/150H;4X150D 
QEL2/275;4CX250B 
QB2/250;813 
QB3/200;4-65A 

QB3/300;6155 
QB3/300GA;4-125A 
QBL3.5/2000;8177 
QB3.5/750;6156 
QB3.5/750GA;4-250A 

QB4/1100;7527 
QB4/1100GA;4-400A 
QBL4/800;4X500A 
QB5/1750;6079 
QB5/2000;8179 



Type to be CV Replacement type 
replaced number replaced number 

Type to be CV Replacement type 

QY5-3000A QBLS/3500;6076 RL21 PL2D21;EN91; 
QYS-3000W QBW5/3500;6075 PL5727 
QZ06-20 QC05/35;8042 RL57 PL5559 

RL105 PL105 
RL1267 PL1267/Z300T 

RL16989/Ne (PL5545) 
RPYI3 RPYI3 
RPY14 RPY14 
RPYI7 RPYI7 
RPYI8 RPYI8 

R6A 1163 RPYI9 RPYI9 
R12 426 EY51;6X2 RPY20 RPY20 
RI2A EYSI;6X2 RPY27 RPY27 
RI5A 1164 RPY33 RPY33 
Ri8 2235 EY84;6374;M8091 RPY37 RPY37 

RI20 (1725A) RPY40 RPY40 
R142 R142 RPY41 RPY41 
R243 273 EC55;5861 RPY43 RPY43 
R290 K81A RPY54 RPY54 
RGI-125 (DCG4/I000G):(866A) RPY55 RPY55 

RGI-240A RGI-240A RPY58 RPY58 
RGI-250 3667 DCGI/250 RR3-250 1835 DCX4/1000;3828 
RG3-250 1625 DCG4/l000ED RR3-1250 DCX4/5000;4832 
RG3-250A 32 DCG4/l000G;866A RR3-1250A 2399 RR3-1250A 
RG3-1250 DCG4/5000 RR3-1250B DCX4/5000;4B32 

RG4-1250 5 RG4-1250 RS612 (182.5/400) 
RG4-3000 DCG6/18;6693 RS613 TBL2.5/300;5866 
RG250/1000 DCGI/250 RS614 TB2.5/400 
RG250-3000 DCG4/I000G;866A RS630 TB3/750;5867 
RG1000/3000 DCG5/5000GB;872A RS631 184/1250;5868 

RHK6332 723A/B RS685 QB3/300;6155 
8112 R112 RS686 QB3.5/750;6156 
RK807 QE6/50;807 RS687 QBS/1750;6079 
RK866 DCG4/1000G;866A RS1002A QB4/1100;7527 
RLI7 PL5557 RS1003 (YL1200) 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

RS1006B TB2.5/400 
RSI007 Q83/300;6155 
RS1009 QQE06/40;5894 
RS101IL (TBL6/20) 
RSIOIIW (TBW6/20) 

RS1012L YL1181 51.5/80dv PL5545 
RS1012V YL1182 S15/5d (DCGI2/30);(5870) 
RS1016 T84/1250;5868 515/40 (DCG7/100) 
RSI019 QQE03/20;6252 S15/40i (DCG7/100) 
RS1026 TB3/750;5867 5856 OA2;OA2WA;M8223 

RS1029 QQE03/12;6360 5860 OB2;OB2WA;M8224 
RS1036 184/1500 S5600 55600 
RS1041V YD1012 55600/01 55600/01 
RS1O4IW YD1010 55600/02 55600/02 
RSI046 TB5/2500;7092 55600/03 55600/03 

RS1082CL YLI011 SAS (ZX1060) 
RS1082CV YL1012 SBS ZX1051 
RS1082CW YL1010 SCS ZX1052 
RS2002V YL1091 SCS3 ZX1061 
RS2002W YL1090 SD61 EA50 

RS2021L YD1001 SDR ZX1055 
RS2021V YD1002 SOS ZX1053;(ZX1063) 
RS202IW YDI000 SK220series YK1140to YK1147 
RT47H4 A47-11 W SK222 series YK1070 to YK1077 
RT47TI (19CWP4) SL109 SL109 

R159-N4 A59-1IW SP4 SP4 
RT59T1 A59-16W SP6 EF91;7AM6 
RV120/350 1561 SR6 ZZI000 
RV120/3505 AZI SR44 ZZI000 
RVI20/500 1561 SR55 OB2 

RVI20/5005 AZ4 SR56 OA2 
RX120A 1164 SRS360 TB3/750;5867 
RY12-100 2967 8020 SRS361 TB2.5/300;5866 

SRS362 TB4/1250;5868 
SRS455 Q83/300;6155 
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Type to be CV Replacement type 
replaced number replaced number 

Type to be CV Replacement type 

SRS456 Q93.5/750;6156 TAW12-35G TAW12-35G 
SRS457 QBS/1750;6079 TB2/500 TB2/500 
SRS4451 QQE06/40;5894 TB2.5/300 1924 TB2.5/300;5866 
SRS4452 QQE3/20;6252 TB2.5/400 TB2.5/400;7986 
STl1 7475 TB3/750 1350 TB3/750;5867 

Stel000/2.5/15 PL5559 TB4/1250 1351 TB4/1250;5868 
Stel300/01/05 PL2D21;PL5727; TB4/1500 TB4/1500;8078 

EN91 TBS/2500 TB5/2500;7092 
Stel500/15/45 (DCG7/100) TBH6/14 TBH6/14;8591 
Ste2500/6/40 PL105 TBH6/6000 TBH6/6000;8610 

STV85/10 85A2;OG3 TBH7/8000 TBH7/8000;8592 
STV108/30 OB2;OB2WA;M8224 TBH7/9000 TBH7/9000;8593 
STV150/30 OA2;OA2WA;M8223 TBH12/25 TBH12/25 
SU61 EY51;6X2 TBH12/38 TBH12/38;8594 

TBL2/300 TBL2/300;7004 

TBL2/400 TBL2/400;8119 
TBL2/500 TBL2/500;8120 
TBL6/14 TBL6/14;7804 
TBL6/20 TBL6/20 
TBL6/4000 TBL6/4000;7753 

T2M05 ECC91;6J6;M8081 TBL6/6000;3926 TBL6/6000;5924 
T130-1 (TB2.5/400) TBL7/8000 TBL7/8000;6961 
T300-1 (TB4/1250);(5868) TBL7/9000 TBL7/9000;8269 
T350-1 (TB3/750);(5867) TBL12/25 TBL12/25;6618 
T380-1 TB3/750;5867 TBL12/38 TBL12/38;7806 

T500-1 TB4/1250;5868 TBL12/40 TBL12/40;7800 
T813 813;QB2/250 TBL12/100 TBL12/100;6078 
T866A 866A;DCG4/1000G TBL15/125 TBL15/125 
T872A 872A;DCGS/S000GB TBW6/14 TBW6/14;7805 

TA12/20000K TAW12/20 TBW6/20 TBW6/20 

TAL12/10 TAL12/10 TBW6/6000 TBW6/6000;5923 
TAL12/20 TAL12/20 TBW7/8000 TBW7/8000;6960 
TAL12/35 TAL12/35 TBW7/9000 TBW7/9000;8268 
TAW12/10 TAW12/10 TBW12/25 TBW12/25;6617 
TAW12/20 TAW12/20 TBW12/38 TBW12/38;7807 

• Obsolete type with replacement type 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

TBWI2/100 TBW12/100;6077 TH.5090 (7136);(DCG6/18GB) 
TBW15!125 TBWIS/125 TH5130 (6693);(DCG6/I8) 
"TC2/250 153/750;5867 TH5521V/B 3B28;DCX4/1000 

TC2/3000 T53/750;5867 TH6011 PL5557 
TD03-10 273 TD03-10 TH6031 PL5559 

TD03-I0G EC55;5861 TH6050 (PL5559) 
TD2-300A TBL2/300;7004 TH6120 PL105 
TD2-400A TBL2/400;8119 TH6220 PL5545A 
TD2-500A TBL2/500;8120 TH6220A PL5545A 
TFZI03B (PL5544) TH6230 PL3C23 

TFZ106B (PL5545) TH6345 3C45 
TG30 3C45 TH6435 4C35A 
1O57 PL5559 TH6522 5C22 
TG200B 4C35A TH6907 5949 
TGI000 5C22 TH7010 (ZX1060) 

TG3000 5949 TH7020 ZX1051 
TH71 TH71 TH7021 (ZX1051) 
TH73 TH73 TH7023 ZX1051 
TH75 TH75 TH7030 ZX1052;(ZX1063) 
TH302 (YDI300) TH7031 (ZX1052);(ZX1063) 

TH308 (YD1330) TH7033 ZX1052;(ZX1063) 
TH328 (YD1330) TH7034 ZX1061 
TH813 26 813;QB2/250 TH7035 (ZX1062) 
TH/450 4150 TH7036 2X1062 
TH1526 5126 TH7040 7X1053 

TH1586 5586 TH7041 (ZX1053) 
THI725A 725A TH7043 27(1053 
TH2203 6975 TH9800 XQ1040 
TH2220 series YK1140 to YK1147 TH9801 (XQ1040) 
TH2225 2K25 TH9804 (XQ1040) 

TH5021B 866A;DCG4/1000O TH9805 (XQ1043) 
TH502IV DCG4/1000ED TH9806 XQ1053 
TH5031B 872A;DCGS/I000OB TH9807 XQI050XQ1052 
TH5031V DCGS/S000EG TH9808 (XQ1043) 
TH5040 (6508);(DCG9/20) TH9809 (XQ1042) 

" Obsolete type with replacement type 
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Type to be CV Replacement type 
replaced number replaced number 

Type to be CV Replacement type 

TH9810 (XQ1040) TY2-150 TB2.5/400 
TH9811 (XQ1040) TY3-250 1350 TB3/750;5867 
TH9812 (XQ1051) TY4-350 (TB4/1250);(5868) 
TH9815 XQ1051 TY4-400 TB3/750;5867 
TH9821 XQ1010 TY4-400O YD1220;TY4-400C 

TH9824 XQI010 TY4-500 1351 T84/1250;5868 
THX806 (XQI010) TYS-500 TB4/1500 
TQl/2 PL3C23A TY6-12A TBL6/20 
TQ2 (PL5557) TY6-12W TBW6/20 
TQ2/3 (PL6755A) TY6-800 TB5/2500;7092 

TQ2/6 (PL106) TY6-1250A TBL6/4000;7753 
TQ2/12 (PL255) TY6-3000A YD1230 
TQ6 (5870);(DCG12/30) TY6-5000A TBL6/6000;5924 
TQ7 (DCG7/100) TY6-5000B YD1120 
TS49 Cam TY6-5000H TBH6/6000 

TSSI/EF95 EF95;6AK5 TY6-5000W TBW6/6000;5923 
TS52/ECC91 ECC91;636;MS081 TY7-6000A TBL7/8000;6961 
TS53/18042 18042;6086 TY7-6000H TBH7/8000 
TS54/E83F E83F;6689 TY7-6000W TBW7/8000;6960 
TS56/18014 18014 TY8-15A TBL6/14;7804 

TT10 QB2/250 TY8-t5H TBH6/14;8591 
TT15 (QQEO4/20);(832A) 1Y€-15W TBW6/14;7805 
TT16 QB3/300GA;4-125A TY8-6000A TBL7/9000;8269 
TT16D QB3/300;6155 TYS-6000W TBW7/9000;8268 
TT17 PL5557 TYS-6000H TBH7/9000;8593 

T1' QQEO3/20;6252 TYI2-15A TBL12/40 
TX2/3 PL5544 TY12-20A TBL12/38;7806 
TX2/6 PL5544A TY12-20H TBHI2/38i594 
TX2/61 PL6807 TY12-20W TBW12/38;7807 
TXI2-20A (TAL12/20) TYI2-25A TBL12;25;6618 

TX12-20W (TAW12/20) TYI2-25W TBW12/25;6617 
TX920 PL5559 TY12-50A - TBL12/100;6078 
TXM100 PL2D21;EN91; TY12-50W TBWi2/100;6077 

PL5727 TYI2-120W YD1030 
TY2-125 1924 TB2.5/300;5866 TY74 (PL5557) 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

TY76 (PL5559) U154 PY82;19Y3 
TY77 (PL5559) U192 PY82;19Y3 
TY78 (PL5559) U-350/08 ZX1053 
TY84 (PL5559) U-350/08P ZX1053 
TY85 (PL105) U381 UY85;38A3 

TY6030 (PL5559) U709 EZ81;6CA4 
TY6050 (PL5559) UABC80 UABC80 
TY6100 (PL5559) UAF42 UAF42;1257 
TY6120 (PL105) UB41 UB41 
TY6220 (PL5545) UBC41 UBC41;14L7 

UBC81 UBC81 
UBF80 UBF80;17C8 
UBF89 UBF89;19FL8 
UBLI UBLI 
UBL21 UBL21 

U18 AZ50 UCC85 UCC85 
UI8/20 1264 AZ50 UCH4 UCH4 
U-25/08 (ZX1060) UCH21 UCH21 
U-25/08P (ZX1060) UCH42 UCH42;14K7 
U30 U30 UCH80 UCH80-14Y7 

U43 EY51;6X2 UCH81 UCH81;19D8 
U49 EY86;6S2;EY87;6S2A UCLII UCLII 
U-70/08 2X1051 UCL82 UCL82;50BM8 
U-70/OSP ZX1051 UE966A 866A;DCG4/IOOOG 
U78 493 EZ90;6X4 UE967 PL5557 

U119 UY85;38A3 UE972A 872A;DCG5/5000GB 
U-140/08 ZX1052 UF21 UF21 
U-140/08P ZX1052 UF41 UF4I;12AC5 
U142 UY41;31A3 UF42 UF42 
U143 AZ31 UF80 UF80 

U147 EZ35 UF85 UF85 
U150 EZ40;6BT4 UF89 UF89 
U151 EY51;6X2 UL41 1977 UL41;45A5 
U152 PY80;19X3 UL44 UL44 
U153 PY81;17Z3 UL84 UL84;45B5 
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Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

UM4 UM4 VJ5552A ZX1052 
UM84 UM84 VJ5553 ZX1053 
UU12 EZ81;6CA4 VJ5553B ZX1053 
UX866 866A;DCG4/l000G VMPII/30 (150AVP) 
UY1N UYIN VMPII/44 (56AVP) 

UY3 UY3 VMPII/44A (XP1001) 
UYl1 UYll VMPII/44B (XPI000) 
UY41 UY41;31A3 VMPII/44C (XP1000) 
UY42 UY42 VMPII/111 (54AVP) 
UY82 UY82;55N3 VMPII/170 (57AVP) 

UY85 UY85;38A3 VMPI3/44 (56AVP/05) 
UY89 UY89;31AV3 VMQI1/44 (XP1004) 
UY807 807;QE06/50 VMQ13/44 (56UVP) 

VR105-30 OB2;OB2WA;M8224 
VRI50-30 216 150C3;OD3 

VS70 7475 
')VT39 (6508);(DCG9/20) 
VT39A (6508);(DCG9/20) 
VT42A (872A); 

(DCG5/SOOOGB) 

V2M70 EZ90;6X4 VT46 (866A); 
V40 8020 (DCG4/1000G) 
V41 AZ4l VT46A 866A;DCG4/10006 
V54 YK1090 VT88 (832A);(QQE04/20) 
V61 EZ40;6BT4 VT88A 832A;QQE04/20 

V154 YK1091 VT100 807;QE06/50 
V1103 6360;QQE03/12 VT118 832A;QQE04/20 
VA220 series YK1140 to YK1147 VT144 QB2/250 
VA222 series YK1070 to YK1077 VT259 (5894);(QQE06/40) 
VH550 DCG4/1000ED VT267 2967 8020 

VHSSOH DCG4/l000G;866A VT286 832A;QQE04/20 
VH7400 DCG5/5000GB;872A VT510 QE04/10 
VH7400A DCG5/5000EG VTP7386 (PL5545) 
VJ5551 ZX1051 VU134 1877 
VJ5551A ZX1051 VX32B (4065) 

') American VT-numbers unless otherwise stated. 
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replaced number replaced number 

VX41 (4066) WL575A DCG6/18GB);(7136) 
')VX550A DCX4/1000;3B28 WL624 (PL105) 
')VX7400 DCX4/5000;4B32 WL631 PL5559 

WL632A (PL5559) 
WL676 (PL105) 

WL8I3 813;QB2/250 
WL866A 866A;DCG4/10006 
WL869B (6508);(DCG9/20) 
WL872A 872A;DCGS/5000GB 

W17 785 DF91;1T4 WL885 PL2D21);(EN91); 
W25 DF96;IAJ4 (PL5727);(M8204) 
W77 131 EF92;6CQ6;M8161 WL5550 (ZX1060) 
W81 EF22 WL5551 ZX1051 
W142 UF41;12AC5 WL5551A ZX1051 

W143 EF22 WL5552 ZX1052 
W147 EF39 WL5552A (2X1052) 
W150 EF41;6CJ5 WL5553 ZX1053;(ZX1063) 
W719 EF85;6BY7 WL5553A 1X1053 
W727 6BA6;EF93 WL5553B ZX1053;(ZX1063) 

WDIl9 UBF89;19FL8 WL5555 1X1055 
WD142 L'AF42;1257 WL5555A (1X1055) 
WDI50 EAF42;6CT7 WL5557 PL5557 
WD709 EBF80:6N8 WL5559 PL5559 
WEl2 EM4 WL5685 (PL5545A) 

WE17 PL5557 WL5720 (PL5559) 
WE289A 1163 WL5822 1X1061 
WL2D21 PL2D21;EN91; WL5822A (1X1061) 

PL5727;M8204 WL6376 (ZPI010) 
WLI7 PL5557 WL6998 (ZPI000) 

WL57 PL5559 WL7306 PL5684 
WL105 PL105 WL289-416D 1163 
WL172 (PL105) WT2I0-0001 PL2D21;EN91; 
WL414 (PL255) PL5727;M8204 
WL502A (PL57'_7);(M8204) WT210-0015 PL5557 

')SFR 
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replaced number replaced number 

WT210-0018 (150CIK) XCF80 XCF80;4BL8 
WT210-0056 PL5559 XCF801 XCF801;4GJ7 
WT210.0062 PL5557 XCF802 XCF802;4JW8 
WT210.0069 PL5557 XCH81 XCH81;3AJ8 
WT210-0071 ZX1051 XCL82 XCL82;8B8 

WT210.0072 (ZX1052) XCL84 XCL84;8DX8 
WT210-0073 (ZX1053) XCL85 XCL85;9GV8 
WT210-0074 PL105 XCL86 XCL86;8GW8 
WT210-0079 PLt05 XF80 XF80;3BX6 
WT210-0091 (PL1267/Z300T) XF85 XF85;3BY7 

WT272 PL5557 XF86 XF86;2HR8 
WTT108 PL3C23 XF183 XF183;3EH7 
WTTtl PL5559 XF184 XF184;3EJ7 
WTT117 PL5557 XG1.2500 PL5559 
WTTi18 PL105 XG2 EN70 

XG2-12 PL255 
XG2-25 PL260 
XG2-500 1144 (PL5557) 
XG2-6400 (PL105) 
XG5-500 2957 PL5557 

X17 782 DK91;1R5 XG15-10 6786;DCG7/l000 
X20 DK92;IAC6 XG15-12 (DCG7/100B) 
X25 DK96;1AB6 XGQ2-6400 PL105 
X77 453 6BE6;EK90 XH3-045 372 3C45 
X119 UCH81;19D8 XH8-100 1787 4C35A 

X142 UCH42;14K7 XH16-200 2520 5C22 
X143 ECH21 XH25-500 3521 5949 
X150 ECH42;6CU7 XL36 XL36;13CM5 
X719 ECH81;6CJ8 XL86 XL86;8CW5 
X727 6BE6;EK90 XLS00 XL500;13GB5 

XAA9J XAA91;3AL5 
XB767A (PL2D21);(EN91); XL504 XL504;13GBSA 

(PL5727);(M8204) XL7900/00 XL7900/00 
XC31 (Z70U) X143 ZM1080 
XC900 XC9002HAS XP1000 XP1000 
XCC189 XCC189;4ES8 XP1001 XP1001 
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XP1002 XP1002 XPll22 XP1122 
XP1003 XP1003 XP1123 XP1123 
XP1004 XP1004 XP1130 XP1130 
XP1005 XP1005 XP1131 XP1131 
XPI006 XPI006 XP1140 XP1140 

XP1010 XP1010 XP1141 XP1141 
XPI011 XPI011 XP1143 XP1143 
XPI015 XP1015 XP1180 XP1180 
XP1016 XP1016 XPI190 XPI190 
XP1020 XP1020 XP1191 XP1191 

XPI021 XP1021 XPI193 XP1193 
XP1023 XP1023 XP1200 XP1200 
XP1030 XPI030 XP1210 XP1210 
XP1031 XPI031 XP1220 XP1220 
XP1032 XP1032 XP1230 XP1230 

XP1033 XP1033 XQ1001 XQ1051 
XP1034 XP1034 XQ1002 XQ1050 
XP1040 XP1040 XQ1003 XQ1052XQ1053 
XP1041 XP1041 XQ1004 XQ1054 
XP1050 XP1050 XQ1010 XQI010 

XP1051 XP1051 XQ1020 XQ1020 
XP1052 XP1052 XQ1020B XQ1020B 
XP1053 XP1053 XQ1020G XQI020G 
XP1060 150AVP XQ1020L XQI020L 
XP1070 XP1030 XQ1020R XQ1020R 

XP1090 XP1000 XQ1021 XQ1021 
XP1110 XP1110 XQ1021B XQ1021B 
XP1113 XPI113 XQ1021G XQ1021G 
XP1114 XPI114 - XQ1021R XQ1021R 
XP1115 XP1115 XQ1022 XQ1022 

XP1116 XP1116 XQ1023 XQ1023 
XP1117 XP1117 XQ1023L XQ1023L 
XPItl8 XP1118 XQ1023R XQ1023R 
XP1120 XP1120 XQ1024 XQ1024 
XP1121 XP1121 XQ1024R XQ1024R 
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Type to be CV 
replaced number 

Replacement type Type lobe CV 
replaced number 

Replacement type 

XQ1025 XQto25 XQ107t/0IB XQto71/01B 
XQ1025L XQ1025L XQ1071G XQ1071G 
XQ1025R XQt025R XQl07t/0IG XQto71/01G 
XQ1026 XQ1026 XQ1071R XQ1071R 
XQ1026R XQ1026R XQ1071/0IR XQ1071/01R 

XQ1030 XQ1030 XQ1072 XQ1072 
• XQ1040 XQ1040 XRl-12 XRl-12;5855 

XQI041 XQ1041 •XR1-1600 PL5684/C3JA 
XQ1042 XQ1042 XR1-1600A 5234 PL5684/C3JA 
XQ1043 XQ1043 XR1-3200 2210 PL5544 

XQ1044 XQ1044 XR1-3200A PL7981 
XQ1050 XQ1050 XR1-6400 2215 PL5545A 
XQ1051 XO1051 XRI-6400A PL6807;(PL5545A) 
XQ1052 XQ1052 XR81 55335 
XQ1053 XQ1053 XY88 XY88;t6AQ3 

XQ1054 XQ1054 
XQ1060 XQ1051 
XQ1061 (XQ1052) 
XQ1062 (XQ1053) 
XQ1063 (XQ1054) 

XQ1064 (XQ1054) Y25 DM7t;1N3 
XQ1065 (XQ1050) Y119 UM80;19BR5 
XQ1070 XO1070 YD1000 YD1000 
XQ1070/0l XQ1070/0l YD1001 YDI001 
XQ1070B XQ1070B YD1002 YD1002 

XQ1070/01B XQ1070/01B YD1010 YDI010 
XQ1070G XQ1070G YD1012 YD1012 
XQ1070/O1G XQ1070/O1G YD1050 YD1050 
XQ1070L XQ1070L YD1051 YDI051 
kQ1070/0tL XQ1070/OIL YD1120 YD1120 

XQ1070R XQ1070R YD1130 YD1130;8163 
XQ1070/01R XQ1070/0tR YD1140 YD1140 
XQ1071 XQ1071 YD1141 YD1141 
XQ1071/01 XQ1071/0l YD1150 YD1150;8728 
XQ1071B XQI07IB YD1151 YD1151;8729 

• Obsolete type with replacement type 
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Type to be CV Replacement type Type to be CV Replacement type 
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YD1152 YD1152;8730 YJ1071 YJ3071 
YDI160 YD1160;8731 •YJI080 YJI160 
YD1161 YD1161;8732 YJ1082 YJ1162 
YD1162 YD1162;8733 YJI100 YJ1100 
YDII70 YO1170;8666 YJ1101 Y11101 

YD1171 YD1171;8667 YJ1110 YJI110 
YD1172 YD1172;8668 YJllil YJi111 
YD1173 YD1173;8734 YJ1112 YJ1112 
YD1180 YDI180;8801 YJ1120 YJ1120 
YDI182 YDI182;8735 YJ1121 YJ1121 

YD1190 YD1190 YJ1140 YJII40 
YD1192 YD1192;8736 YJ1150 YJ1150 
YD1193 YD1193 YJ1160 Y31160 
YD1202 YD1202;8752 YJ1162 YJ1162 
YD1203 YD1203 YJI170 YJ1170 

YD1212 YD1212;8680 YJ1180 YJ1180 
YD1213 YD1213 YJ1190 YJ1191 
YD1220 YD1220 YJ1191 YJ1191 
YD1230 YD1230 YJ1200 YJ1200 
YD1240 YD1240 YJ1250 YJ1250 

YDI300 YDI300 YJ1280 YJI280 
YD1330 YD1330 YJ1290 YJ1290 
YD1342 YD1342 YJ1300 YJ1300 
YD1352S YD1352S;8867 YK1000 YKI000 
YH1080 YH1080 YKI001 YK1001 

YH1090 YH1090 YK1002 YK1002 
YH1170 YH1170 YK1004 YK1004 
YJ1000 YJI000 YK1005 YK1005 
YJI010 YJ1010 YK1010 YK1010 
YJI011 YJ1011 YK1061 YK1061 

YJI020 YJ1020 YK1070 YK1070 
YJ1021 YJ1021 YK1071 YK1071 
YJ1030 YJ1030 YK1072 YK1072 
YJ1040 YJ1040 YK1073 YK1073 
YJ1060 YJ1060 YK1074 YK1074 

• Obsolete type with replacement type 
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YK1075 YK1075 YLI150 YL1150;8579 
YK1076 YK1076 YLI170 YL1170;7580W 
YK1077 YK1077 YL1181 YL1181 
YK1090 YK1090 YL1182 YL1182 
YK1091 YK1091 YLI190 YL1190;8580 

YK1110 YK1110 YL1200 YLI200 
YK1140 YK1140 YL1210 YL1210;8457 
YK1141 YK1141 YL1220 YL1220;8577 
YK1142 YK1142 YL1230 YL1230;8654 
YK1143 YK1143 YL1240 YL12408458 

YK1144 YK1144 YL1250 YL1250;8505 
YK1145 YK1145 YL1280 YL1280;7213 
YK1146 YK1146 YL1290 YL1290 
YKll47 YK1147 YLI300 YL1300;8637 
YK1150 YK1150 YLI310 YL1310;8603 

YL1000 YL1000;8463 YL1320 YL1320;8560 
YL1010 YL1010 YL1321 YL1321 
YL1011 YL1011 YL1322 YL1322 
YL1012 YL1012 YL1330 YL1330;8744 
YL1020 YL1020;8118 YL1340 YL1340;8321 

YL1030 YL1030 YL1341 YL1341;8322 
YL1060 YL1060;7854 YL1360 YL1360;8683 
YL1070 YLI070;8117 YL1370 YL1370;6146B;8298A 
YL1071 YL1071;8116 YL1371 YL1371;6883B 
YL1080 YL1080;8348 YL1372 YL1372;6159B 

YL1090 YL1090 YL1420 YL1420 
YL1091 YL1091 YL1430 YL1430 
YL1100 YLI100;6884 YL1440 YL1440 
YL1101 YL1101;6816 YL1460 YL1460 
YL1102 YL1102;7843 YL1461 YL1461 

YL1103 YL1103;7844 YL1470 YL1470 
YL1110 YL1110;7650 YX1172 YX1172 
YL1120 YL1120;8429 YX1220 YX1220 
YLll21 YL1121 
YLI130 YLI130;8408 
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*Z804U —
*Z805U 7714 
Z806W Z806W 
Z860X (Z803U) 
Z861X (Z805U);(7714) 

*Z50T Z71U;7711 Z900T 5122 Z900T;5823 
Z7OU Z7OU;7710 Z901T Z801T 
*Z7OW 7709 Z5823 Z900T;5823 
*Z71U 7711 Z7869 (XQ1070);(XQ1071) 
Z77 138 EF91;6AM6;M8083 Z7870 XQ1070;XQ1071 

Z90 EF50 Z7999 55875 
2142 UF42 *ZAI000 ZA1002 
Z150 EF42 ZA1001 ZA1001 
Z152 EF80;6BX6 ZA1002 ZA1002 
Z225 (DCG4/1000G) ZA1003 ZA1004 

Z300T 1992 PL1267/Z300T ZA1004 ZA1004 
Z302C Z302C ZCt010 (Z7OW) 
Z303C 2271 Z303C ZC1040 ZC1040 
ZSOOT Z500T ZC1050 ZCI050 
Z502S 2325 Z502S ZC1060 ZC1060 

Z504S Z504S;ZM1070 ZD17 784 DAF91;1S5 
Z505S Z505S;ZM1060 ZD25 DAF96;1AH5 
"Z510M ZMIO20 ZD152 EBF80;6N8 
'Z520M ZMIO20 ZM1000 ZMI000 
*Z521M ZM1021 ZM1000R ZMI000R 

*Z522M ZM1040 ZM1001 ZM1001 
*Z550M ZM1050 ZM1001R ZM1001R 
Z700U Z7OU;7710 ZM1005 ZM1005 
Z700W 7709 ZM1005R ZMIOOSR 
Z701U 7711 ZM1020 ZMIO20 

Z719 EF80;6BX6 ZM1021 ZM1021 
Z729 2901 EF86;6267;M8195 ZM1022 ZM1022 
Z800U ZSOOU;6538 ZM1023 ZM1023 
Z801U Z801U;6539 ZM1024 ZMI024 
Z803U 2434 Z803U;6779 ZM1025 ZM1025 

" Obsolete type with replacement type 

A258 



Type to be CV Replacement type Type to be CV Replacement type 
replaced number replaced number 

ZM1030 ZM1030 ZP1082 ZP1082 
ZM1031/0l ZM1031/0l ZP1083 ZP1083 
ZM1032 ZM1032 ZP1100 ZP1100 
ZM1033/0l ZM1033/01 ZTI000 ZTI000;8270 
ZM1040 ZM1040 ZT1001 ZT1001;8482 

ZM1041 ZM1041 ZT1011 PL5684/C3JA 
ZM1042 ZM1042 •ZXI000 ZX1060 
ZM1043 ZM1043 ZX1040 (ZX1062) 
ZM1050 ZM1050;8453;Z550M ZXI051 ZX1051 
ZM1060 ZM1060;Z505S ZX1052 ZX1052 

ZM1070 ZM1070;Z504S ZX1053 ZX1053 
ZMI080 ZM1080 ZX1055 ZX1055 
ZM1081 ZM1081 ZX1060 ZX1060 
ZM1082 ZM1082 ZX1061 ZX1061 
ZMI083 ZM1083 ZX1062 ZX1062 

ZM1160 ZM1160 ZX1063 ZX1063 
ZM1162 ZM1162 ZY1000 ZY1000;872A 
ZM1170 ZM1170 ZYI001 ZY1001;8008A 
ZM1172 ZM1172 ZY1002 ZY1002 
ZM1174 ZM1174 ZZI000 ZZ1000;8228 

ZM1175 ZM1175 ZZ1010 (90CI) 
ZMi176 ZM1176 ZZ1020 (ZZ1000) 
ZM1177 ZM1177 
ZM1200 ZM1200 
ZM1202 ZM1202 

ZM1204 ZM1204 
ZM1206 ZM1206 
ZM1230 ZM1230 
ZM1232 ZM1232 
ZP1000 - 

•ZP1001 -
•ZP1010 -
*ZP1020 -
ZP1080 ZP1080 
ZP1081 ZP1081 

* Obsolete type with replacement type 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

CV 
number 

Comparable type CV 
number 

Comparable type 

CV5 RG4-1250 CV484 3S4;DL92 
CV26 QB2/250;813 CV491 ECC82;12AU7 
CV32 DCG4/1000G;866A CV492 ECC83;12AX7 
CV131 6CQ6;EF92 CV493 EZ90;6X4 
CV133 6C4;EC90 CV495 4065 

CV136 EL91;6AM5 CV501 EBF32 
CV137 EAC91 CV571 50L6GT 
CV138 6AM6;EF91 CV586 EL37 
CV152 DCG4/5000 CV635 (TB4/1250P);(5868) 
CV173 EF55 CV642 DCGS/5000GB;872A 

CV273 CV273 CV722 725A 
CV283 6ALS;EAA91 CV753 1A3DA90 
CV284 75B1 CV782 1RS;DK91 
CV286 95A1 CV784 1S5;DAF91 
CV303 EF22 CV785 1T4;DF91 

CV309 QE04/10 CV788 QQE04/20;832A 
CV358 EF37A CV797 PL2D21;EN91; 
CV370 JP9-7A PL5727;M8204 
CV372 3C45 CV807 3A4;DL93 
CV380 EF54 CV808 3A5;DCC90 

CV417 6AQ4;EC91 CV818 3Q4;DL95 
CV424 QQE06/40;5894 CV820 3S4;DL92 
CV426 EY51;6X2 CV850 EF95;6AK5 
CV431 85A1 ;OE3 VC858 6J6;ECC91 
CV449 85A2;OG3 CV1052 EL32 

CV452 6AT6;EBC90 CV1053 EF39 
CV453 EK90;6BE6 CV1054 EB34 
CV454 EF93;6BA6 CV1055 EBC33 
CV455 ECC81;12AT7 CV1070 7475 
CV468 EC70;6778 CV1136 EF54 

CV469 6489;EA76 CV1264 AZ50 
CV474 EN70 CV1350 TB3/750;5867 
CV475 EF731;5899 CV1351 TB4/1250;5868 
CV477 EF731;5899 CV1352 6BR5;EM80 
CV483 QE04/10 CV1355 RG4-1250 
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CV 
number 

Comparable type CV 
number 

Comparable type 

CV1375 6BY7;EF85 CV1977 45A4;UL41 
CV1376 6BX6;EF80 CV1992 PL1267/Z300T 
CV1377 5AR4;GZ34 CV2101 DF72 
CV1426 EK2 CV2103 DF73 
CV1428 EBC3 CV2105 6373;DL70 

CV1449 DCGS/5000GB;872A CV2127 EL821;6CH6 
CV1453 4378 CV2128 6AJ8;ECH81 
CVI510 QE04/10 CV2129 QE03/10;5763;M8096 
CV1535 6V4;EZ80 CV2130 QB3/300;6155 

CV2131 QB3.5/750;6156 

CV1625 DCG4/I000ED; CV2132 90AV 
RG3-250 CV2133 90CG 

CV1629 DCG4/5000 CV2134 90CV 
CV1737 MW6.2 CV2175 DCG7.3ALPI 
CV1741 6CA7;EL34 CV2191 DG13-2 

CV1758 1L4;DF92 CV2210 PL5544 
CV1787 4C35A CV2215 PL5545A 
CV1795 723A/B CV2225 150B2;6354 
CV1832 OA2;150C2;150C4 CV2235 6374 
CV1833 OB2 CV2238 5672 

CV1835 DCX4/1000;3B28 CV2241 5642;DY70 
CV1836 1163 CV2253 PL6574 
CV1838 QQC04/15;5895 CV2254 DF60;5678 
CV1856 SY3GT CV2270 90AG 
CV1862 6AQ5;EL90 CV2271 Z303C 

CV1865 EC81;6R4 CV2275 DC70;6375 
CV1886 EC80;6Q4 CV2284 (4J50) 
CV3888 EC81;6R4 CV2295 QQV5-PIO;3E29 
CV1905 QB3/200;4-65A CV2302 DH3-91;1CP31 
CV1924 TB2.5/300;5866 CV2325 Z502S 

CV1928 HF93;12BA6 CV2331 DL64 
CV1949 EN93;6D4 CV2348 4068 
CV1959 HL92;50C5 CV2361 DL69 
CV1961 HF94;12AU6 CV2370 3S4;DL92 
CV1971 1T4;DF91 CV2371 DF6IN 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

CV 
number 

Comparable type CV 
number 

Comparable type 

CV2382 EL822 CV2821 ECC33 
CV2390 3A4;DL93 CV2860 AZ! 
CV2399 RR3-1250A CV2862 AZ31 
CV2420 JPT9-01 CV2876 PL5727;M8204 
CV2431 3AMP1 CV2896 52CG 

CV2432 6205 CV2901 6267;EF86 
CV2433 DF63 CV2925 EBF2 
CV2434 Z803U;6779 CV2926 EBL3l 
CV2454 75C1 CV2927 EC50 
CV2466 QQE02/5;6939 CV2929 ECH3 

CV2487 QEL2/250;4X250B CV2930 ECH33 
CV2492 6922;E88CC CV2940 6CM5;EL36 
CV2507 1U4 CV2941 EL50 
CV2516 2C39A CV2957 PL5557 
CV2518 DCX4/5000;4B32 CV2963 QB3/300GA;4-!25A 

CV2519 QELI/150;4X150A CV2964 QB3.5/750GA;4-250A 
CV2520 6279;5C22 CV2966 EY87;652A 
CV2524 6AU6;EF94 CV2967 8020 
CV2526 EBC91;6AV6 CV2975 EL84;6BQ5 
CV2573 5651 CV2980 1M3;DM70 

CV2634 367 CV2983 3V4;DL94 
CV2642 417A;5842 CV3508 M8162;E81CC; 
CV2662 5639 6201;12AT7WA 
CV2718 1876 CV3512 5696;EN92 
CV2721 EL81;6CJ6 CV3521 5949 

CV2726 6CK6;EL83 CV3522 6079;QB5/1750 
CV2729 6084;E80F CV3523 QE05/40;6146 
CV2730 4066 CV3526 EL85;6BN5 
CV2742 1L4;DF92 CV3560 2J51 
CV2753 PL5684/C3JA CV3599 QQVS-P10;3E29 

CV2792 2K25 CV3602 5J26 
CV2795 1L4;DF92 CV3611 5586 
CV2797 QQE06/40;5894 CV3676 2342 
CV2798 QQE03/12;6360 CV3789 5842;4!7A 
CV2799 QQE03/20;6252 CV3879 QB4/Il00GA;4-400A 
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CV 
number 

Comparable type CV 
number 

Comparable type 

CV3881 EB41 CV4010 6AK5W;E95F; 
CV3882 EBC41;6CV7 5654;M8100 
CV3883 EAF42;6CT7 CV4011 6AS0W;5725;M8196 
CV3884 ECC40 CV4014 M8083 
CV3885 EF40 CV4015 M8161 

CV3886 EF41;6CJ5 CV4017 5751 
CV3887 EF42 CV4018 PL5727;M8204 
CV3888 ECH42;6CU7 CV4019 M8245 
CV3889 6CKS;EL41 CV4020 M8223;OA2WA 
CV3890 EL42 

CV3891 EZ40;6BT4 CV4024 6201;E81CC; 
CV3892 AZ41 12AT7WA;M8162 
CV3893 4X150G;QV1-l50G CV4025 5726;E91AA;M8079 
CV3905 5847 CV4028 OB2WA;M8224 
CV3926 TBL6/6000;5924 CV4031 M8081 

CV3928 5636;EF730 CV4039 M8214 
CV3929 EF7325840 CV4044 M8091 
CV3930 EC71;5718 CV4048 M8098 
CV3933 5783 WA CV4058 M8080 
CV3946 3WP1;DG7-36 CV4049 M8097 

CV3960 5783WA;M8190 CV4063 M8082 
CV3986 6021;ECC70 CV4066 M8190;5783WA 
CV3987 5644 CV4070 M8099 
CV3990 2E26;QV05-10 CV4080 M8225 
CV3991 4X150D CV4085 M8195 

CV3997 3P9-15 CV4100 M8223;OA2WA 
CV3998 E180F;6688 CV4101 M8224;OB2WA 
CV4003 M8136;6189 CV4104 M8163 

12AU7WA CV4108 E188CC 7308 
CV4004 M8137 CV5018 4352A 

CV4007 5726;E91AA; CV5017 PL5559 
6ALSW;M8212 CV5035 DG13-34;SADP1 

CV4008 5719 CV5037 6BA6W;5749 
CV4009 5749;6BA6W CV5055 6DA5;EM81 

CV5065 6U8;ECF82 
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REPLACEMENT GUIDE FOR ELECTRON TUBES 

CV Comparable type CV Comparable type 
number number 

CV5072 6CA4;EZ81 CV5234 XR1-1600A;8063 
CV5077 PL81;21A6 CV5247 4C35A 
CV5079 5643 CV5269 DG7-6 
CV5080 EF37A CV5277 6700;ET51 
CV5094 6CW5;EL86 CV5278 Z510M 

CV5106 6370;EIT CV5281 6CW7;ECC84 
CV5120 20CV CV5311 M8241 
CV5122 Z900T;5823 CV5331 ECC189;6ES8 
CV5123 JP9-15D CV5358 6DJ8;ECC88 
CV5125 DP13-34 CV5397 EC157;8108 

CV5132 M8163 CV5724 E80T;6218 
CV5134 2J51A CV5900 KS7-85 
CV5135 JP9-15 CV5915 ECH21 
CV5140 6923;EA52 CV6007 3C45 
CV5144 PCL83 CV6072 JPS-02B 

CV5156 6DA6;EF89 CV6087 LA9-3B 
CV5157 DP13-2 CV6223 LB3-250B 
CV5171 DP7-5;3ALP7 CV6225 YJ1030 
CV5173 90C1 CV8505 YJ1040 
CV5186 5651 CV8652 Y11010 

CV5188 7119;E182CC 
CV5189 5726;6ALSW; 

E91AA;M8212 
CV5190 M8245 
CV5192 PCC84;7AN7 

CV 5212 12AT7WA;E81 CC; 
6201;M8162 

CV5214 5920;E90CC 
CV5215 6BLS;ECF80 

CV5216 6AK5W;E95F; 
5654;M8100 

CV5231 7308;E188CC 
CV5232 C3m 
CV5233 EL32 

A264 

CV9334 KS9-208 
CV10758 JP9-2.5E 



SEMICONDUCTORS 

AND 

INTEGRATED CIRCUITS 



L
O
W
 P
O
W
E
R
 D
I
O
D
E
S
 

B2 

3 

c) 

O 

2 

a 

O R 

C ~ 

d "c 
E,~ a 

II 

E~ G 

0 

II 
E 

+ 
II 

~ n

1 

U ~ a 

N 

II o 
N ~ 

N 

0 

+ 
II II 

8 = 1 S Y It  " j o y t -

-j--;r
a 1= a 1- a I a 

a 
N 

V 
U 

II 

a 

N ~ - 
II II II 

C U v 

ayooa e~~° 
-. ' -

a a 
o $ 

VV 

U d 

O 

F V V V 

0 

+ 
II II 

F~ F 

II II II It 
E ~ 

ly U 

N
a 
0 

VV 
V a 

U c 
0 

0 

II  

I C o O 0 C 
[-' V V V 

v 
0 

+ 
II II 

(,S

0000 

II II II II 

C ~ 



T s 

I'^ U a p, 
^? o 
II II 

V a 

U 
p M CO 

II 

(•o a 

U _ 00 

N 
II 
E iy O  ~ 

G a a 

i~ 

U 
a 

ag 

vv 

V a 

0 

F V V V 

h 

h 
n o0

+ + 
II II II II 

oM g°O a o no 
N 

II II II II II II II 
f f I 

a 
b v 

E ~o 
a " e y eo e°o 

U 
ts. a 
a 

VV 

V 

O 

mo88 
F' V V V 

V d~N g' 

O 
p p 

(-; V V V V 

v 

m w 
+ 

II II 

F F. 

0 
a 

a 

G ~ C 

E d ' a 

N V 
F p 

d m~ 

vai. g 
-+ N 
VV 

U OI 

a a a 
R V V V 

v 
0 

h ~ 
n + 

II II 

E d 
o C 

N u 0 
D 

0 

o  
00—

0  R o 
-+ 

b 
II 

E vi p m 

a rn
+ 

II II 

H 

I 

n O 
200-

E. V V V 

000 

+ 
II II II 

e 

ay_ 

B3 



o 
C 

U 

L
O
W
 P
O
W
E
R
 D
I
O
D
E
S
 

B4 

U ? g 

n 

0 

+ 
II II 

E: 

g 
g'o 0 

m N m 
II II - II II 

O 
N 

II II II II 

o ~a v d 

v 0 5 

m 

w 
a 
h 
V 

U 

N N y 
-. 

~f 
N 
II h
F o o c - 

~d

II 

F 

0 

+ 
II 

~ NO
.. o 

II II II II 
x ~ z 

~d 

S g 
N + 

II II 

H F" 



4 

V 

V 

v o 

N 
II^ O N 

F.00 

U 
00 

N 

0 
0 

0 
O 

N 

II II 

N 

II II II 

w 
a 

V 
U 

0 8 

N 

II N
F.oO 

08 

N 
II 2  N 

0 e 
d 

8 8 
+ 

II II 

H 

S O 
O  

8 

N 

II II II II 
~ f X 

a as 
N V O 

V VV 

U U Oi 

U 

0 

II 
'e 8 IIF'o F V V 

•)9 8 o 
U o 

N 

N N r  p 

II ~0- Ii .-o 1 
F c F V V 

0 

8 8 

+ 

II II 

II II II II 
S ~ I 
a y,a 

8 8
N 

II 
+ 

II 

O 
O 

N  
r r 

II II II II 
~ C 

V a a 0 
8 

.' V 

0 

8 
8 + N II 

'too
S O U 

m 

II II II II 
E F 

co 
u ~ y 

9p" 
ltl ^ U 

G Y 

a n 

V V 
U ~ 

U o 0 

0 

F. V V 

on 
U N 

oN 
N 

N O   
II o -  —~ 
b;- V V V 

8 

+ 

II 

B5 



L
O

W
 P

O
W

E
R

 D
IO

D
E

S
 

B6 

U 
s✓ 

G 

a 

0 4 

O 
V 

C. p 

F"  a 

F V 

go 

N O M 
II 

F V V 

0 

9 2 
+ 

II II 

E.x

8888 
N 
II II II II 

K ~ 

0 0 a 
O F 

VV 

U OI 

0 
00

0 
0 

RV V 

U 
88 

N p M 
I o -r 
9; V V V 

O
o 

S 

g + 
II 

8888 
N 

_ _ 

II II II II 
K 

a~ 
o O 

VV 
U OI 

o $ 
0 

II N ~ II S 
F V V [ te e 

SS U 

~ b ~ 
II O II o 

F V V V F 

s 
g + 

II 

F. F" 

8889 

II II II II 
F ~ 

0 0 
o. F. 

c a 

a = c a s 
CI m 09

s 

II 

9;-

2 
+ 
u 
F" 

g $ 
g 

II II II II 
~ n K 

Se
e 

se
ct

io
n 

M
IS

C
E

L
L

A
N

E
O

U
S

 T
R

A
N

S
IS

T
O

R
S

 

8 
II 
o O 

0 
EN 

F. V V V 

voo8 
Q 
II No8N 
E O O -

F' V V V 

R 
+ 

II II 

II II II II 
f ~ 



r + 

II II 

E: E" 

n~ 

O y 

E 01
~ C 

N .D 

b 

to to 

U 

o c  0 
b 

too 
[.° V V 

0 

r ~ 
+ 

II II II II 

O ~ b 

F V V V 

U o 

V 
II cd-~ 
- V V V 

v 
0 

r ~ 
+ 

II II 

E;-

00 
N N 

II II II II 
f ~ a 

a 

II 
U 

N ^ r  N
II 
E en

00 
.en N 

N 
II II II II 
f ~ a 

~ N 

u 
r 
6 

E a tv 

O O ten 

II II II II 

w 
a 

II 
U 

0000 

II II II II 
z 

B7 



L
O
W
 P
O
W
E
R
 D
I
O
D
E
S
 

B8 

!\ 

i±§

, ,,, 

in 

e2s; 
7 
jg§0 



i"2 it§ ° § ;fl §~ k 

aC=@ =` u= 5--- Cl Cl
, , 9 
jg=R )_j§ 

, 000E 
j2\§ /%9% 

r r 
, { 
j 2 

\\\\ 

s,@ 
;V, 

0.

\ 

\!/! 
i 7 

Cl

" 2 
/;aV 

0.
0. 

u 

y r/a 

/VEV 

/s 

7-~v 

\ 
/ 
\ 
/ 

,,,, 

v» 

// 

B9 



\ { 

ClC.

U-

7-<v 

rCl - 
,,,, 

»j~/ 

\7 

<» 

z{ 

C. 

\ 

(` 

}Q 

/§ 

yJ 

m + 

" & 
z a 

\.I\ 

~ /~ ) 

D; 

nee 

LU 
y a)a 
%0 0 
$v v 

,Ea 

II -
Rvvvv 

4 + 
, \ 

K§$®
,., , 



I'. 
a 

V 
U 

U 

N 

o ~ 
N 

II II 

F F" 

II II II II 

0 
N 

+ 

II II 

F: F 

0 
N 

z z 

eu 



a 
0 
U 

e ~ 

3 

d ~ 

G 

a 

U 

3 

j 

e 
F 

0 
a ~ 

F ~ 

o N 

O
II 
F V 

II 

z 
8 

o N 

II II 
ti  as 

a 0= P7 > U'ffi 

0

o ~ 

it 

OO tO 

II II II 

OO 

II II Il II 

FF 

II 

ag 

o + 
u 

F F" 

O00O 

II II II 

x 
0 
N 

m> h °o I> h a -> 0 c d 

al
en
t 
to
 1
2-

BB
10

5A
 e
xc
ep
t 
fo

r:
 

I C 
I 



E
qu

iv
al

en
t 

to
 1

2-
B

E
 1

05
A

 e
xc

ep
t 

^> • 
c.en 

o  
r C 

N II K 

 N 

A . 1 J~~V 

ao  
U N U N N 

N p 'G N 
II c II o 

F V E: V 

II 

ag 

8 
+ 

I II 

N N 
On

II II II 

C1 a  v  F ro _' 

x x 
O

II 
b 1 I

o q , Il ~ II 

U y a°  ro

U 

N 
II 
E^' 

II 

e v en en 
h 

ti  .fir 

x x 
 c7 

II 
 

N ti

eCe 
~ II a  II 

U m: ro

U 

N 
II 
B^'

II 

h N 
Ct.

x 

i

cu~o 
II en

U ro .1 

U 

N 
II o 

II 

x" 

`1 

'^`c o

U m a 

U 

N 
II o 

II 

O- O O 

+ + + + 
II II U II II II it II II II II II II II II II 

m 

> C t; F F -r -' 

Ct :? 
X

N  O  O F 
00 O 
N 

O. 
a o v 
N 

G~ ~ G 

O. 

M ~ F ~ C 
~ O ~ 

CI > ti a 
N 
a fx-0 > y ait W > 'n w>C 

813 



U 

N 

c 

O 

U 

T
U

N
N

E
L

 D
IO

D
E

S
 

B14 

E Cx7 Cx7 a 
n R 000 

11 II II V 

Cxx% 
EC7C7 c 

V  
NO 

o  O 
in  N 
II II II V 

8 > E > 

L

II II II V II II U V II It II V 
ti

EE a EE 00 EE a 
O O t N N t O 

h t 

II II II II II II II II II 

r F 

a 

r . ( F r 

u 

CC U a g VCx7 c 
of 7000 ,O0)00 
M N G eV 00 0 O -- 
II II II V II II II V 

Q,cxC o, O ) 0 
0) 01 

h
~ Cm 

V oll II II V II H R 

UU.1 . UU~7 a 

8 8 

II II 

r r 

U 
0 

t 
II 

E fi

S g 

I II 
00 

U 

a 
{ 
II 

F" 

U U U U 
.0 

.y

N? y~ 5 7 
. 

d 7 N 7 
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Pinning 
I. Current sense 
2. Inverting input 
3. Non-inverting input 
4. Reference voltage (V,r) 
5. Negative supply voltage (— V5) 

IC 

6. Output voltage ( V) 
7. Collector voltage ( Vr ) 
8. Positive supply voltage (fp) 
9. Frequency compensation 

10. Current limit 



REPLACEMENT GUIDE 

SEMICONDUCTORS 



REPLACEMENT GUIDE TRANSISTORS 

Type to be Replacement type Type to be Replacement type 
replaced replaced 

2N174 2N174 2N1303 2N1303 
2N256 2N526;ASY80 2N1304 2N1304 ASY74 
2N441 2N441 2N1306 2N1306;ASY75 
2N442 2N442 2N1308 2N1308 

2N1487 BDY20;BD182 

2N526 2N526 2N1488 BDY20 
2N527 2N527 2N1489 BDY20;BDI82 
2N696 2N696;(2N1613) 2N1490 BDY20 
2N697 2N697;(2N1613) 2N1566A (2N2219A) 
2N698 2N1893 2N1573 2N1613 

2N699 2N1893 2N1574 2N1711 
2N706 2N706 2N1613 2N1613 
2N706A 2N706A 2N1711 2N1711 
2N708 2N708;BCI07A BCY56 2N1893 2N1893 

BSX20 2N1924 ASY77 

2N709 2N709;BSX20 2N1925 (ASY77) 
2N743 BCI08A;BCY57;BSXI9 2N1926 (ASY77) 
2N744 BC108A;BCY57 2N1990N BSX21 

BSX20;(BSYI9) 2N1990R BSX21 
2N753 2N753 2N2192 2N2219A 

2N760 BCY56;BC107A 2N2192A 2N2219A 
2N760A 2N2483 2N2193 BFY$5 
2N849 (BSXI9) 2N2193A 2N2218A 
2N850 (BSX20) 2N2194 2N2216A 
2N851 (BSX19) 2N2194A 2N2218A 

2N914 BSX20 2N2217 2N2218 
2N916 (BF200) 2N2218 2N2218;(BSX60) 
2N918 2N918;BFI80 2N2218A 2N2218A 
2N929 2N929;(BC107A);BCYS6 2N2219 2N2219 
2N930 2N930;(BC107A);BCYS6 2N2219A 2N2219A 

2N956 2N956 2N2220 2N222t 
2N1100 2N1100 2N2221 2N2221 
2N1131 2N1131 2N2221A 2N2221A 
2N1132 2N2904 2N2222 2N2222 
2N1302 2N1302;ASY73 2N2222A 2N2222A 

B244 



Type to be Replacement type Type to be Replacement type 
replaced replaced 

2N2368 2N2368;BSX19 2N2906A 2N2906A 
2N2369 2N2369;BSX20 2N2907 2N2907 
2N2369A 2N2369;BSX20 2N2907A 2N2907A 
2N2387 (2N929);(BCY56) 2N3009 (BSX20) 
2N2388 (2N930) 2N3010 BSX19 

2N2389 (2N1613);(2N2218A) 2N3011 BSX20 
2N2390 (2N1711);(2N2219A) 2N3013 (BSX20) 
2N2393 (2N1131) 2N3014 (BSX20) 
2N2394 (2N2904) 2N3015 2N2410 
2N2395 (2N1613) 2N3037 (2N1893) 

2N2396 (2N1613) 2N3055 BDY20 
2N2410 2N2410(2N2218A) 2N3252 2N3252 
2N2432 (2N2570) 2N3253 (BSX59) 
2N2483 2N2483 2N3292 2N2218 
2N2484 2N2484 2N3375 2N3375 

2N2537 2N2219 2N3485 (BCY70) 
2N2538 2N2219 2N3485A (BCY70) 
2N2586 2N2484 2N3486 (BCY71) 
2N2604 (BCY70) 2N3486A (BCY71) 
2N260$ (BCY71) 2N3502 2N3134 

2N2692 2N930 2N3$03 2N2904A;2N2905 
2N2693 2N929;BCY56 2N3504 BCY71 
2N2694 2N929;BCY56 2N3505 (BCY71) 
2N2695 (BCY72) 2N35$3 2N3553 
2N2696 BCY72 2N3554 BSX60 

2N2857 2N2857 2N3570 2N3570 
2N2865 (BF180);(BF183) 2N3571 2N3571 
2N2883 BFW16A 2N3572 2N3572 
2N2884 BFWI6A 2N3632 2N3632 
2N2894 2N2894 2N3702 (BC157);(BC177) 

2N2904 2N2904 2N3703 (BC157);(BC177) 
2N2904A 2N2904A 2N3704 (BC107A);(BCI47A) 
2N2905 2N2905 2N3705 (BC107A);(BCI47A) 
2N2905A 2N2905A 2N3706 (BC108A);(BC148A) 
2N2906 2N2906 

8245 



REPLACEMENT GUIDE TRANSISTORS 

Type to be Replacement type 
replaced 

2N3707 
2N3708 
2N3709 
2N3710 
2N3711 

2N3712 
2N3724 
2N3725 
2N3819 
2N3823 

2N3829 
2N3866 
2N3924 
2N3926 
2N3927 

2N4030 
2N4031 
2N4032 
2N4033 
2N4046 

2N4047 
2N4058 
2N4059 
2N4060 
2N4061 

2N4062 
2N4091 
2N4092 
2N4093 
2N4391 

2N4392 
2N4393 
2N4427 
2N4856 

(BC109C);(BC149C) 
(BCIOSA);(BCI48A) 
(BC108A);(BC148A) 
(BC108A);(BCI48A) 
(BCI08B);(BCI48B) 

(BF178) 
BSX60 
BSX59 
(BFW61) 
2N3823;BF W I0;BFW I 1 

(BCY71) 
2N3866 
2N3924 
2N3926 
2N3927 

(2N2904A) 
(2N2909A) 
(2N2909A) 
(2N2219A) 
(BSX60) 

(BSX59) 
(BC158) 
(BCI58B) 
(BC158) 
(BCI58A) 

(BCI58B) 
BSV78 
BSV79 
BSV80 
BSV78 

BSV79 
BSV80 
2N4427 
BSV78 

B246 

Type to be Replacement type 
replaced 

2N4857 
2N4858 
2N4859 
2N4860 
2N4861 

ACI07 
AC116 
ACI17 
ACI21 
AC122 

AC124 
AC127 
ACI30 
ACI31 
ACI31/30 

AC139 
AC141 
AC142 
AC150 
ACI51 

AC152 
AC153 
ACI53K 
ACI60 
ACI61 

AC162 
AC163 
ACI70 
ACI71 
AC173 

AC175 
ACI76K 
AC178 
AC179 
ACI80 

BSV79 
BSV80 
BSV78 
BSV79 
BSV80 

AC107 
(AC125) 
AC128/01;(AC188/01) 
AC128 
(AC125);(AC126) 

(AC 128/01) 
AC127 
(AC127) 
AC 128 
(AC 128) 

AC128 
AC127;(ACI87) 
(AC128);(AC188) 
(AC125) 
(AC125) 

AC128 
AC128 
AC128/01;(AC188/01) 
AC125;AC126 
AC125 

(AC125) 
(AC126) 
ACI25 
AC126 
AC132 

(AC187/01) 
(AC187/01) 
ACI28/0l ;(AC 188/01) 
(AC187/01) 
AC128 



Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

AC18OK AC128/41 ADY27 AD149 
AC181 (AC127) ADY28 ASZI5 
AC181K (AC187{Ol) AF106 AF106 
AC184 AC128 AF114 AFI14 
AC185 AC127 AF115 AF115 

AC186 (AC187/Ol) AFI16 AF116 
ACI87K ACI87/Ol AF117 AF117 
AC188K AC188/Ol AF121 AFt21 
AC193 AC188 AF124 AF124 
AC194 AC187 AF125 AF125 

ACY16 (AC128/Ol) AF126 AF126 
ACY23 AC125AC132 AF127 AF127 
ACY32 ACl25;AC132 AF134 AF124 
ACY33 AC128;(AC128/Ol) AF135 AFI25 
ACY38 (AC12$) AF136 AF125 

AD130 AD149 AF137 AF126 
AD131 (AD149) AF138 AF126 
AD132 (ASZ15) AF139 AF139 
ADI33 (ADZU) AF166 AF126 
AD138 ASZ161(AD149) AF170 AF127 

AD138/50 (ASZ/5) AF178 AF178 
AD139 AD139 AF181 (AF121) 
AD142 AD149 AF193 AFI21 
AD148 (AD139) AF200 AF121 
AD149 AD149 AF201 AFI2I 

AD150 A M49 AF202 AF121 
AD152 (AD(62) AF202S AFI21 
AD153 AD149 AF239 AF239 
AD155 AD162;AD139 AF239S AF239S 
AD161 ADi61 AF240 AF240 

AD162 AD162 AF251 (AF239S);(AF239) 
AD163 (ASZI5) AF256 AF106 
AD164 AD162 AF257 AFIO6 
ADI65 AD161 AF264 AFIO6 
AD169 (AD162) AF267 AF267 

B247 



REPLACEMENT GUIDE TRANSISTORS 

Type to be Replacement type Type to be 
replaced replaced 

Replacement type 

AF269 AF269 BC109B BC109B 
AF279 AF267 BC109C BC109C 
AF280 AF267 BCI13 BC238B 
AFYII AFZI2 BC114 BC239B 
AFYI3 (AF124) BCI15 (BC147A);BC107A 

AFY15 (AF126) BC116 (BC157);(BC117) 
AFYl6 AFY16 BCI17 BF178 
AFY29 (AF126) BCI18 BC237A 
AFZI2 AFZI2 BC119 2N2218 
ASY24B (ASY26) BC120 2N2218 

ASY26 ASY26 BC121wsz (BC146rd) 
ASY27 ASY27 BC12Igb (BC146yw) 
ASY28 ASY28;ASY74 BCI2Igr (BCl46yw) 
ASY29 ASY29;ASY75 BCI2lb1 (BC146gn) 
ASY70 ASYSO BCl22wsz (BC146rd) 

ASY81 ASY77 BC122gb (BC146yw) 
ASZ15 ASZ15 BCI22gr (BC146yw) 
ASZI6 ASZI6 BC122b1 (BC146gn) 
ASZ17 ASZI7 BC125 (BC107A);(BC147A) 
ASZ18 ASZ18 BC126 2N2218 

AUY19 ASZ15 BC127 BC146rd 
AUY20 ASZIS BC128 BCl46gn 
AUY21 ASZIS BC129 (BC107) 
AUY22 ASZI5 BC130 (BC108) 
AUY28 ASZIS BC131 (BC109) 

AUY30 ASZ15 BC132 BC238A 
AUY31 ASZ16 BC134 BC237B 
AUY32 ASZ15 BC135 (BC107A);(BC147A) 
AUY33 ASZI6;(AD149) BC136 (BC107A);(BC147A) 
BC26J BC179 BC137 (BC177);(BC157) 

BC107A BC107A BC138 2N2906 
BCI07B BC107B BC139 2N2904 
BC108A BC108A BC140 2N2219 
BC108B BCIO8B BC141 BD139 
BC108C BCI08C BC142 2N2218A 
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Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

BC143 2N2904A BC202 (BC200yw) 
BC144 2N2218A BC203 (BC200yw) 
BC147 BC147 BC204 (BC157) 
BC148 8C148 BC205 (BC158) 
BC149 BC149 BC206 (BC159) 

BCI53 (BC157);BC177 BC207 BC237 
BC154 (BC157);BC177 BC208 BC238 
BCi55 (BC146) BC209 BC239 
BC156 BC146 BC212 (BC157);(BC177) 
BC157 BC157 BC213 (BC157);(BC177) 

BC158 BC158 BC214 (BC157);(BC177) 
C159 BC159 BC237 BC237 

BC167 BC237 BC238 BC238 
BC168 BC238 BC239 BC239 
BC169 BC239 BC250 (BC179) 

BC170A BC238A BC251 (BC177) 
BCI70B BC238B BC252 (BC178) 
BC170C BC238C BC253 (BC179) 
BC171A BC237A BC257 (BC177) 
BC171B BC237B BC258 (BC178) 

BCI72A BC238A BC259 (BC179) 
BC172B BC238B BC261 BC177 
BC172C BC238C BC262 BC179 
BCI73B BC239B BC267 BC107 
BC173C BC239C 

BC177 8C177 
BC178 BC178 BC268 BC108 

BC179 
BC181 

BC179 
(BCt57);(BC177) 

BC269 
BC297 

BC109 
BC177 

BCI82 BC237A BC317 BC237 
BC183 (BC237A) BC318 BC238 

BC184 BCY56 BC319 BC239 
BC194 2N2221 BC341 (BD137) 
BC198 BCl46yw BC382 BC237 
BC199 BC146gn BC383 BC237 
BC201 (BC200) BC384 BC237B 
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REPLACEMENT GUIDE TRANSISTORS 

Type to be Replacement type Type to be 
replaced replaced 

Replacement type 

BC385 BC237 BF154 BF196 
BC386 BC238 BF155 (BF180);(BF181); 
BCY58 BCY58 (BF182);(BF183) 
BCY59 BCY59 BF156 BF178 
BCY65 (2N2484) BF157 BF179 

BCY66 (BC107B);(2N930) BF158 BF173;(BF197) 
BCY78 BC177;BCY70 BF159 BF173;(BF197) 
BCY79 BC177;BCY71 BFI60 BF185;(BF195) 
BD106A BD124 BF161 (BFI80);(BF181);(BFI82) 
BDI07A (BD124) 

BD109 BD124 BF162 (BF200) 
BD130 BDY20 BF163 BF167;(BF196) 
BD135 BD135 BF164 BF173;(BF197) 
BD136 BD136 BF165 BF185;(BF195) 
BD137 BD137 BF166 BF200 

BD138 BD138 BF167 BF167 
BD139 BD139 BF169 (BF115) 
BD140 BDI40 BFI69R (BF115) 
BDYI2 (BD124) BF173 BF173 
BDY15A BD124 BF174 BF178 

BDY16A (BD124) BF175 BF167;(BF196) 
BDY34 BD124 BF176 BF173;(BF197) 
BF110 (BF178) BF177 BFI77 
BFlll (BD115) BF178 BF178 
BF114 (BF178) BF179 BF179 

BF117 BD115 BF180 BF180 
BF118 (BDI15) BF181 BF181 
BFI21 (BF196) BF182 BF182 
BF123 BF197 BF183 BF183 
BF125 (BF197) BF184 BF184 

BF127 BF196 BF185 BF185 
BFI40 BF178 BF186 BF186 
BF140D BF178 BF189 BFI15;(BF184) 
BF152 BF183 BF194 BF194 
BF153 BFI85;(BF195) BF195 BF195 
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Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

BF196 BF196 BF335 BF335 
BF197 BF197 BF336 BF336 
BF198 (BF196);(BF167) BF337 BF337 
BF199 (BF197);(BF173) BF338 BF338 
BF200 BF200 BF384 (BF180) 

BF222 (BF115) BF385 (BF180) 
BF223 (BF197) BFX37 (BC179B);BCY71 
BF224 BF173;(BF197) BFX38 2N2905A 
BF225 BF167;(BF196) BFX39 2N2904 
BF232 BF173 BFX40 2N2905A 

BF234 (BF254) BFX41 2N2904A 
BF235 (BF255) BFX48 (BC177) 
BF237 (BF115) BFX60 BF173 
BF238 (BFtt5) BFX62 BF180 
BF240 BF196 BFX89 BFX89 

BF241 BF196 BFY19 BC108A;BCY57 
BF251 BF167 BFY22 BC146 
BF254 BF254 BFY23 BC146 
BF255 BF255 BFY23a BC146 
BF257 BF336 BFY24 BC146 

BF258 BF337 BFY29 (BC146) 
BF259 BF338 BFY30 (BC146) 
BF261 BF167 BFY33 BFY51;(2N1613) 
BF268 BFY90 BFY34 2N1613;BFY55 
BF270 (BF167) BFY37 BC108A;BCY57 

BF271 (BF173) BFY39-1 BC107A;BCY56 
BF287 (BF167) BFY39-2 BC107A;BCY56 
BF288 (BF167) BFY39-3 BC107B;(BCY56) 
BF294 (BD115) BFY40 (BFY50);BFY51; 
BF297 (BD115) (2N1613) 

BF298 (BD115) BFY41 2N1889 
BF306 BF173 BFY46 2N1711 
BF310 (BF197) BFY50 BFY50 
BF311 (BF197) BSX60;(2N1613) 
BF334 BF334 BFY51 BFY51;(2N1613) 

B251 



REPLACEMENT GUIDE TRANSISTORS 

Type to be 
replaced 

Replacement typo Type to be 
replaced 

Replacement type 

BFY52 BFY52 BSX28 BSX20 
BFY56 BSX61 BSX38 (2N2222) 
BFY64 2N2905 BSX39 BSXI9;BSX20 
BFY65 2N1893;BF178 BSX40 2N2904 
BFY66 2N918;BFI80 BSX41 2N2905 

BFY69 (BC146) BSX45 BFY55 
BFY69A (BC146) BSX46 BSW66 
BFY72 2N2219 BSX48 (2N2221) 
BFY75 BCI07A;(BCY56) BSX49 (2N2222) 
BFY77 BCY56;(BCI09C) BSX51 2N2222 

BFY80 (BSX21) BSX51A 2N2222A 
BFY85 BCY87;BCY88;BCY89 BSX53 2N2222 
BFY86 BCY87;BCY88;BCY89 BSX54 2N2222 
BFY87 BC146 BSX72 2N2410 
BFY87A BC146 BSX75 2N2221A 

BFY88 (BFY90) BSX79 (2N2222) 
BFY91 BCY87;BCY88;BCY89 BSX80 BC148;BC147 
BFY92 BCY87;BCY88;BCY89 BSYI7 2N706A 
BLYI4 (BLY21);(2N3553) BSYI8 2N706A 
BSWIO 2N2218A 

BSW19 BCY71 BSYI9 2N708;BCI07A;BCY56; 
BSW43 BC238B BSX20;BSY19 
BSW43A BC237B BSY21 2N914;BSX20 
BSW44 (BC177);(BCt78) BSY34 (BSX61) 
BSW45 (BCI78B) BSY44 2N1613;BFY55;2N22I8A 

BSW72 (BCI77) BSY45 2N1893 
BSW73 (BC177) BSY46 BFY55 
BSW74 (BC177) BSYSt 2N697;BFY51;(2N16t3) 
BSW75 (BC177) BSY52 2Nt420;(2N1711);(2N2219) 
BSW82 (2N2221) 

BSW83 (2N2222) BSY53 (BFYSI);(BFY50) 
BSW84 (2N2221A) (BSX60);2N1613 
BSW85 (2N2222A) BSY54 BFY68 2N1711 
BSX24 BCY56;BC107A BSY55 2N1893 
BSX27 BSX20 BSY58 (BSX60) 
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Type to be Replacement type Type to be Replacement type 
replaced replaced 

BSY61 BC108A;BC148A OC80 (AC126) 
BSY62 2N706A OC83 (AC128) 
BSY63 2N708 OC169 (AF126) 
BSY70 2N706 OC171 (AF124) 
BSY71 2N1711 OC303 (AC125) 

BSY72 BC108A;BCY57 OC304-1 (AC125) 
BSY73 BC108A;BCY57 OC304-2 (AC 125) 
BSY74 BC108A;BCY57 OC304-3 (AC125) 
BSY80 BC108A;BCY57 OC305-1 (AC126) 
BSY81 BFY52 OC306-1 (AC125) 

BSY83 2N2297;BFY55 OC306-2 (ACI25) 
(2N1613) OC306-3 (AC125) 

BSY84 (2N1711) OC307-1 (ASY76) 
BSY85 (2N1893) OC307-2 (ASY76) 
BSY91 BFY5I;BFY52;2N1613 OC307-3 (ASY80) 

BSY92 2N1711 OC308 (ASY76) 
BSY95A BCIOSA;BCY57;(BSX20) OC309-1 (ASY77) 
BUY12 (BDY19) OC309-2 (ASY77) 
BUYI3 BDYI8 OC309-3 (ASY80) 
OC16 (AD162) OO130 (BCY33) 

OC22 (AD149) OO140 (BCY30);(BCY31) 
OC23 (AD149) OC443 (BCY34);(BCY33) 
OC24 (AD149) OC445 (BCY30);(BCY31) 
OC26 (AD149) OO149 (BCY30) 
OC27 (AD149) OO150 (BCY30) 

OC30 AD162 OO460 (BCY34) 
OC42 (AC125) OC463 (BCY34) 
OC44 (AF126) OO165 (BCY34) 
OC45 (AF126) OO166 (BCY34) 
OC70 (AC125) OO167 (BCY34) 

OC71 (AC125) OO168 (BCY32) 
OC72 (AC125) OO169 (BCY30) 
OC74 (AC125) OC470 (BCY31) 
OC75 (AC125) SFT223 2N1305 
OC79 (AC125) SFT229 ASY27 
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REPLACEMENT GUIDE TRANSISTORS 

Type to be 
replaced 

Replacement type 

SFT321 AC125 
SFT322 AC125 
SFT323 AC125;ACI26 
SFT351 AC125 
SFT352 AC125 

SFT353 AC125;AC126 
TP78130 (AD162) 
TIS37 (BC158) 
T1S38 (BC158) 
TIXS39 BFW17 
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REPLACEMENT GUIDE SMALL SIGNAL DIODES 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

IN34A OA91;OA95 1N4003 (BYI27) 
IN48 OA91;OA95 1N4004 (BY127) 
1N54A OA91 ;OA95 1N4005 (BY127) 
1N60 AA119;(OA79) 1N4006 (BY127) 
IN64 AA119;(OA79) IN4007 (BY127) 

IN87A AA119;(OA79) IN4009 1N4009 
1N198 OA91;OA95 1N4148 (1N914) 
1N456 BAY38 1N4149 1N914B 
IN541 AA119 1N4150 (1N914B) 
IN643 (BAX16) 1N4151 (1N3604) 

1N658 BAXI6 1N4152 1N914B 
1N659 BAX16 IN4153 1N914B 
IN660 BAXl6 1N4154 (1N4009) 
1N661 (BAX16) 1N4446 (1N914A) 
IN662 BAX16 1N4447 1N914B 

1N663 BAX16 1N4448 (1N914B) 
1N914 1N914 1N4454 (1N9I4) 
1N914A 1N914A 1N5220 1N3604 
1N914B 1N914B 15920 (BA148) 
1N915 BAY38 1S921 (BA148) 

1N916A 1N914A 1S922 (BA148) 
1N917 BAY38 15923 (BA148) 
1N2069 BY127 AAlll OA90 
1N2070 BYI27 AA112 OA90 
1N2071 BYI27 AA113 (AA119) 

1N3062 BAY38 AA114 OA90 
1N3063 BAY38 AA116 OA90 
IN3064 BAY38 AAII7 OA91;OA95 
IN3070 BAX16 AA118 OA95 
1N3592 OA47 AA119 AA119 

IN3595 BYX10 AA130 OA90 
IN3600 BAY38 AA131 AA119 
1N3604 1N3604 AA132 OA91;OA95 
1N4001 (BY127) AA133 (OA91);(OA95) 
1N4002 (BY127) AA134 OA91;OA95 
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REPLACEMENT GUIDE SMALL SIGNAL DIODES 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

AA135 (AAZ18) BA141 (BB105A) 
AA136 AAZI7 BA142 (BBI05G 
AA137 AA119 BA143 BA182 
AAI38 OA90 BA147 BAX16;(BA100) 
AA140 (AA119);(OA79) BA148 BA148 

AA142 (AA119);(OA79) BA149 BB105G 
AA143 AAY32 BA152 (BA182) 
AA144 AAZl5 BA161 BB105A;BB105B 
AAY13 AAY32 BA162 BB105G 
AAY27 AAY32 BA164 BAXI3 

AAY28 AAZ15 BA170 BAXI6;(BA(00) 
AAY30 AAZ17 BA173 BA145 
AAY32 AAZI7 BA174 (BAX13) 
AAY33 AAZl7 BA176 BAXI6 
AAY41 (AAZ18) BA177 BAX78 

AAY47 AAY30 BA182 BA182 
AAY49 AAY30 BAW21 BAX16 
AAZ10 (AAZ18) BAX20 BAX16 
AAZIS AAZIS BAX21 BAXI6 
AAZI8 AAZ18 BAX22 BAX16 

BA101 (BA102) BAX25 BAXI3 
BA102 BA102 BAX26 BAX13 
BA103 (BAXI6) BAX27 BAX78 
BA104 (BAX16) BAYI7 BAX16 
BA105 (BYX10) BAY18 BAX16 

BA108 (BAXI6) BAYI9 BAX16 
BA125 BA102 BAY20 (BAX16) 
BA127 (BAI00);BAX16 BAY32 BAXI6 
BA128 BAXI6 BAY33 BAX16 
BA129 BAI48 BAY39 (BAX78) 

BAI30 BAXI3 BAY41 BAX78 
BA133 (BYX10) BAY42 BAX78 
BA137 BAXI6;(BA100) BAY43 (BAX78) 
BA139 (BB105A) BAY44 BAXI6 
BA140 (BB105G) BAY45 BAXI6 
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Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

BAY60 IN4009 BYY36 BY127 
BAY63 BAX78 BYY37 BYI27 
BAY68 BAX78 BYY88 (BY127) 
BAY69 BAX78 BYY89 (BY127) 
BAY71 BAY38 BYY90 (BYI27) 

BAY74 BAY38 BYY91 (BYI27) 
BAY92 BYXIO Ell BYI27 
BAY93 (BAY38) E21 BYt27 
BAY94 (1N4009) E41 BYI27 
BAY95 (1N3604) E61 BYI27 

BAY98 BAX16 E81 BYI27 
BAY99 BAX16 E101 (BYI27) 
BB100 (BB105G) G498 AAZI7 
BB103 BB110 G498.1 AAZI7 
BB104 BB104 G580 AAZI8 

BB105A BB105A ITT600DPD (1N914B) 
BB105B BB105B ITT601DPD (IN914B) 
BB105G BB105G ITT700 IN3604 
BB106 BB106 ITF777 IN4009 
BB110 BB110 ME120 (BY140) 

BB141 BB105A MR2l BA145 
BB142 BB105G MR31 BA145 
BY100 (BY127) MR41 BYXIO 
BY103 (BY127) OA127 BAX16 
BY133 (BY127) OAI28 BAXI6 

BY134 BYI27 OA129 BAXl6 
BY135 BY127 OA130 BAXt6 
BY144 BY176 OA150 OA91;OA95 
BY151N BYI27 OA159 AA119 
BY152N BYI27 OA160 OA90 

BYY31 BY127 OA161 (OA91);(OA95) 
BYY32 BY127 OA172 AA119 
BYY33 BY127 OA174 OA91;OA95 
BYY34 BYI27 OA180 AAY30 
BYY35 BY127 OAI82 AAZIS 
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REPLACEMENT GUIDE SMALL SIGNAL DIODES 

Type to be Replacement type 
replaced 

SFD02I OA47 
SDF037 OA47 
SFD43 (BAY38) 
SFD83 BAY38 
SFD84 BAXl3 

SFD86 (BAX16) 
SFD89 BYX10 
SFD108 OA91 ;OA95 
SFD122 AAY32 
SFD135 AAZI5 

SFD143 (1N914) 
SFD180 BAXi6 
SFD181 BAXI6 
SFD183 1N914 
SFD184 BAV10 
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REPLACEMENT GUIDE VOLTAGE REGULATOR (ZENER) DIODES 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

IN708 BZY88-05V6 IN753A BZY88-C6V2 
1N709 -C6V2 IN754A -C6V8 
1N710 -C6V8 1N755A -C7V5 
1N711 -C7V5 1N756A -C8V2 
1N712 -C8V2 IN757A -C9V1 

1N713 BZY88-C9V1 IN7$8A BZY88-CIO 
1N714 -CIO 1N759A -C12 
1N715 -Cll 1N957 -C6V8 
1N716 -C12 1N958 -C7V5 
IN717 -C13 1N959 -C8V2 

1N718 BZY88-C15 1N960 BZY88-00VI 
IN719 -C16 1N961 -C10 
1N720 -C18 1N962 -Cll 
1N721 -C20 IN963 -C12 
1N722 -C22 IN964 -C13 

IN723 BZY88-C24 IN965 BZY88-CI5 
IN724 -C27 1N966 -C16 
IN725 -C30 1N967 -C18 
1N726 BZX61-C33 IN968 -C20 
1N727 -C36 1N969 -C22 

1N728 BZX61-C39 1N970 BZY88-C24 
1N729 -C43 IN971 -C27 
1N730 -C47 1N972 -C30 
1N731 -051 IN973 BZY94-C33 
1N732 -056 IN974 -C36 

1N733 BZX61-C62 1N975 BZY94-C39 
1N734 -C68 1N976 -C43 
1N735 -C75 1N977 -C47 
1N746A BZY88-C3V3 1N978 -051 
1N747A -C3V6 11.1979 -056 

1N748A BZY88-C3V9 1N980 BZY94-C62 
1N749A -C4V3 1N981 -C68 
1N750A -C4V7 1N982 -C75 
IN751A -CSVI IN1816 BZY93-C13 
IN752A -05V6 11.11817 -C15 
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REPLACEMENT GUIDE VOLTAGE REGULATOR (ZENER) DIODES 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

1N1818 BZY93-C16 IN2992 BZY93-C39 
1NI819 -Cl8 1N2993 -C43 
IN1820 -C20 1N2995 -C47 
IN1821 -C22 1N2997 -051 
IN1822 -C24 1N2999 -056 

IN! 823 BZY93-C27 IN3000 BZY93-C62 
1N1824 -C30 IN3001 -C68 
INI825 -C33 IN3002 -C75 
1NI826 -C36 IN30i6 BZX29-C6V8 
INI827 -C39 IN3017 -C7V5 

INi828 BZY93-C43 IN3018 BZX29-C8V2 
INI829 -C47 IN30i9 -C9VI 
IN1830 -051 1N3020 -C10 
IN1831 -056 1N3021 -Cll 
INI832 -C62 1N3022 -Cl2 

IN1833 BZY93-C68 IN3023 BZX29-C13 
1NI834 -C75 IN3024 -C15 
1N2970 -C6V8 IN3025 -C16 
IN2971 -C7V5 1N3026 -C18 
1N2872 -C8V2 IN3027 -C20 

IN2973 BZY93-C9V1 1N3028 BZX29-C22 
1N2974 -C10 1N3029 -C24 
1N2975 -Cll 1N3030 -C27 
1N2976 -C12 1N3031 -C30 
1N2977 -C13 IN3032 -C33 

1N2979 BZY93-C15 IN3033 BZX29-C36 
IN2980 -C16 1N3034 -C39 
IN2982 -Cl8 1N3035 -C43 
1N2984 -C20 1N3036 -C47 
IN2985 -CU IN3037 -051 

IN2986 BZY93-C24 1N3038 BZX29-056 
1N2988 -C27 1N3039 -C62 
IN2989 -C30 IN3040 -C68 
1N2990 -C33 1N3041 -C75 
IN2991 -C36 IN3042 -C82 
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Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

1N3043 BZX29-C91 1N4169 BZX29-C20 
1N3044 -CI00 1N4170 -C22 
1N3309 BZY91-CIO 1N4171 -C24 
1N3310 -Cll 1N4172 -C27 
1N3311 -C12 1N4173 -C30 

IN3312 BZY91-C13 IN4174 BZX29-C33 
IN3314 -C15 IN4175 -C36 
1N3315 -C16 IN4176 -C39 
1N3317 -C18 IN4177 -C43 
1N3319 -C20 IN4178 -C47 

IN3320 BZY91-C22 1N4179 BZX29-051 
1N3321 -C24 1N4180 -056 
1N3323 -C27 IN4181 -C62 
1N3324 -C30 1N4182 -C68 
1N3325 -C33 1N4183 -C75 

1N3326 BZY91-C36 1N4184 BZX29-C82 
IN3327 -C39 IN4185 -C91 
1N3328 -C43 IN4186 -Cl® 
1N3330 -C47 1N4831 -C9V1 
IN3332 -CM 1N4832 -C10 

1N3334 BZY91-056 1N4833 BZX29-Cll 
1N3335 -C62 1N4834 -C12 
1N3336 -C68 1N4835 -C13 
IN3337 -Cm IN4836 -C15 
1N4158 BZX29-C6V8 1N4837 -C16 

IN4159 BZX29-C7V5 1N4838 BZX29-C18 
1N4160 -C8V2 1N4839 -C20 
1N4161 -C9V1 IN4840 -C22 
1N4162 -do 1N4841 -C24 
IN4163 -Cll 1N4842 -C27 

1N4164 BZX29-C12 1N4843 BZX29-C30 
1N4165 -C13 1N4844 -C33 
1N4166 -C15 1N4845 -C36 
1N4167 -C16 IN4846 -C39 
1N4168 -C18 IN4847 -C43 
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REPLACEMENT GUIDE VOLTAGE REGULATOR (ZENER) DIODES 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

1N4848 BZX29-C47 40Z6 BZY88-C7V5 
IN4849 -CSI 41Z6 -C8V2 
1N4850 -056 42Z6 -C9V1 
1N4851 -C62 43Z6 -C10 
1N4852 -C68 79Z6 BZY93-C6V8 

1N4853 BZX29-C75 8026 BZY93-C7V5 
1N4854 -C82 81Z6 -C8V2 
1N4855 -C91 82Z6 -C9V1 
1N4856 -C100 83Z6 -C10 
11Z6 -C3V3 84Z6 -CII 

1226 BZX29-C3V6 85Z6 BZY93-C12 
13Z6 -C3V9 86Z6 -C13 
14Z6 -C4V3 88Z6 -CIS 
15Z6 -C4V7 1102 BZY88-C3V3 
16Z6 -05V1 1103 -C3V9 

17Z6 BZX29-CSV6 1104 BZY88-C4V7 
18Z6 -C6V2 1105 -05V6 
19Z6 -C6V8 1106 -C6V8 
2026 -C7V5 1107 -C7V5 
21Z6 -C8V2 1108 -C8V2 

22Z6 BZX29-C9VI 1109 BZY88-C9V1 
23Z6 -CIO 1110 -CIO 
24Z6 -CI1 1111 -CII 
25Z6 -C12 1112 -Ct2 
2626 -C13 1113 -C13 

28Z6 BZX29-C15 1115 BZY88-C15 
31Z6 BZY88-C3V3 1116 -C16 
32Z6 -C3V6 1118 -C18 
33Z6 -C3V9 1120 -C20 
34Z6 -C4V3 1122 -C22 

35Z6 BZYS8-C4V7 1124 BZY88-C24 
3626 -CSV1 1127 -C27 
37Z6 -CSV6 1130 -C30 
38Z6 -C6V2 1133 BZY94-C33 
39Z6 -C6V8 1206 BZY93-C6V8 
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Type to be Replacement type Type to be Replacement type 
replaced replaced 

1207 BZY93-C7V5 1320 BZX29-C20 
1208 -C8V2 1322 -C22 
1209 -C9VI 1324 -C24 
1210 -C10 1327 -C27 
1211 -C11 1330 -C30 

1212 BZY93-C12 1333 BZX29-C33 
1213 -C13 1336 -C36 
1215 -C15 1339 -C39 
1216 -C16 1343 -C43 
1218 -CI8 1347 -C47 

1220 BZY93-C20 4120;4220 BZY93 C10(R)* 
1222 -C22 4121;4221 -CII(R) 
1224 -C24 4122;4222 -C12(R) 
1227 -C27 4123;4223 C13(R) 
1230 -C30 4124;4224 -C15(R) 

1233 BZY93-C33 4125;4225 BZY93-C16(R) 
1236 -C36 4126;4226 -C18(R) 
1239 -C39 4127;4227 -C20(R) 
1243 -C43 4128;4228 -C22(R) 
1247 -C47 4129;4229 -C24(R) 

1302 BZX29-C3V3 4130;4230 BZY93-C27(R) 
1303 -C3V9 4131;4231 -C30(R) 
1304 -C4V7 4132;4232 -C33(R) 
1305 -CSV6 4133;4233 -C36(R) 
1306 -C6V8 4134;4234 -C39(R) 

1307 BZX29-C7V5 4135;4235 BZY93-C43(R) 
1308 -C8V2 4136;4236 -C47(R) 
1309 -C9VI 4137;4237 -051(R) 
1310 -CIO 4138;4238 -056(R) 
1311 -C11 4139;4239 -C62(R) 

1312 BZX29-C12 4140;4240 BZY93-C68(R) 
1313 -C13 4141;4241 -C75(R) 
1315 -C15 4320;4420 BZY91-CIO(R) 
1316 -C16 4321;4421 -CII(R) 
1318 -C18 4322;4422 -C12(R) 

') R denotes reversed polarity 
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REPLACEMENT GUIDE VOLTAGE REGULATOR (ZENER) DIODES 

Type to be Replacement type Type to be Replacement type 
replaced replaced 

4323;4423 BZY91-C13(R) 4536;4636 BZY91-C47(R)• 
4324;4424 -C15(R) 4537;4637 -051(R) 
4325;4425 -C16(R) 4538;4638 -056(R) 
4326;4426 -C18(R) 4539;4639 -C62(R) 
4327;4427 -C20(R) 4540;4640 -C68(R) 

4328;4428 BZY91-C22(R) 4541;4641 BZY91-C75(R) 
4329;4429 -C24(R) 5320 BZX29-C10 
4330;4430 -C27(R) 5321 -C11 
4331;4431 -C30(R) 5322 -C12 
4332;4432 -C33(R) 5323 -C13 

4333;4433 BZY91-C36(R) 5324 BZX29-C15 
4334;4434 -C-39(R) 5325 -C16 
4335;4435 -C43(R) 5326 -C18 
4336;4436 -C47(R) 5327 -C20 
4337;4437 -051(R) 5328 -C22 

4338;4438 BZY91-056(R) 5329 BZX29-C24 
4339;4439 -C62(R) 5330 -C27 
4340;4440 -C68(R) 5331 -C30 
4341;4441 -C75(R) 5332 -C33 
4520;4620 -C10(R) 5333 -C36 

4521;4621 BZY91-Ct1(R) 5334 BZX29-C39 
4522;4622 -C12(R) 5335 -C43 
4523;4623 -C13(R) 5336 -O47 
4524;4624 -C15(R) 5337 -051 
4525;4625 -C16(R) 5338 -056 

4526;4626 BZY91-C18(R) 5339 BZX29-C62 
45274627 -C20(R) 5340 -C68 
4528;4628 -C22(R) 5341 -C75 
4529;4629 -C24(R) 5342 -C82 
4530;4630 -C27(R) 5343 -C91 

45314631 BZY91-C30(R) 5344 BZX29-C100 
4532;4632 -C33(R) 5508 BZY88-C3V3 
4533;4633 -C36(R) 5509 -C3V6 
4534;4634 C39(R) 5510 -C3V9 
4535;4635 -C43(R) 5511 -C4V3 

•) R denotes reversed polarity 
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Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

5512 BZY88-C4V7 7713 BZX29-05VI 
5513 -05V1 7714 -05V6 
5514 -05V6 7715 -C6V2 
5515 -C6V2 7716 -C6V8 
5516 -C6V8 7717 -C7V5 

5517 BZY88-C7V5 7718 BZX29-C8V2 
5518 -C8V2 7719 -C9VI 
5519 C9V1 7720 -C10 
5520 -C10 7721 -CII 
5521 -Cll 7722 -C12 

5522 BZY88-C12 7723 BZX29-C13 
5523 -C13 7724 -C15 
5524 -C15 7725 -C16 
5525 -C16 7726 -C18 
5526 -CI8 7727 -C20 

5527 BZY88-C20 7728 BZX29-C22 
5528 -C22 7729 -C24 
5529 -C24 7730 -C27 
5530 -C27 7731 -C30 
5531 -C30 7732 -C33 

5532 BZX61-C33 7733 BZX29-C36 
5533 -C36 7734 -C39 
5534 -C39 7735 -C43 
5535 -C43 7736 -C47 
5536 -C47 7737 -051 

5537 BZX61-051 7738 BZX29-056 
5538 -056 7739 -C62 
5539 -C62 7740 -C68 
5540 -C68 7741 -C75 
5541 -C75 9971 BZY88-C3V6 

7708 BZX29-C3V3 9972 BZY88-C4V3 
7709 -C3V6 9973 -05VI 
7710 -C3V9 9974 -C6V2 
7711 -C4V3 9981 BZX29-C3V6 
7712 -C4V7 9982 -C4V3 
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REPLACEMENT GUIDE VOLTAGE REGULATOR (ZENER) DIODES 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

9983 BZX29-05V1 BZY21 BZY88-C22 
9984 -C6V2 BZY83-C4V7 -C4V7 
BZ102-2V8 BZY88-C2V7 BZY83-C4V7 -C4V7 
BZ102-3V4 -C3V3 -05VI -05V1 
BZX10 -C6V2 -05V6 -05V6 

BZXI1 BZY88-C6V8 BZY83-C6V2 BZY88-C6V2 
BZX12 -C7V5 -C6V8 -C6V8 
BZX13 -C8V2 -C7V5 -C7V5 
BZX14 -C9V1 -C8V2 -C8V2 
BZX15 -Cl0 -C8VI -C9V1 

BZX16 BZY88-Cll BZY83-C10 BZY88-C10 
BZX17 -C12 -CI1 -C11 
BZXI8 -C13 -C12 -C12 
BZX19 -CIS -C13V$ -C13 
BZX20 -C16 -C15 -C15 

BZX21 BZY88-C18 BZY83-CI6V5 BZY8S-C16 
BZX22 -C20 -C18 -C18 
BZX23 -C22 -C20 -C20 
BZX24 -C24 -C22 -C22 
BZX25 -C27 -C24V5 -C24 

BZX26 BZY88-C30 BZY85-C3V3 BZY88-C3V3 
BZX27 BZY94-C33 -C3V6 -C3V6 
BZX55-05V6 BZX29-05V6 -C3V9 -C3V9 

-C6V2 -C6V2 -C4V3 -C4V3 
-C6V8 -C6V8 -C4V7 -C4V7 

BZX55-C7V5 BZX29-C7V5 BZY85-05V1 BZY88-05V1 
-C8V2 -C8V2 -05V6 -05V6 
-C9VI -C9V1 -C6V2 -C6V2 

BZYI4 BZY88-05V6 -C6V8 -C6V8 
BZYI5 -C6V8 -C7V5 -C7V5 

BZY16 BZY88-C8V2 BZY85-C8V2 BZY88-C8V2 
BZY17 -C10 -C9Vl -C9V1 
BZY18 -C12 -C10 -C10 
BZY19 -C15 -Cll -C11 
BZY20 -C18 -C12 -C12 
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Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

BZY85-C13 BZY88-C13 BZY92-C33 BZY29-C33 
-C13V5 -C13 -C36 -C36 
-CIS -C15 BZZ10 BZY88-C6V2 
-C16 -C16 BZZII -C6V8 
-C16V5 -C16 BZZ12 -C7V5 

BZY85-C18 BZY88-CIS BZZI3 BZY88-C8V2 
-C20 -C20 OA126-5 -05V1 
-C22 -C22 OA126-6 -C6V2 
-C24 -C24 OA126-7 -C6V8 
-C24V5 -C24 OA126-8 -C8V2 

BZY85-C27 ZY88-C27 OA126-9 BZY88-C9V1 
-C30 -C30 0A126-10 -C10 
-C33 BZY94-C33 0A126-ll -CI1 

BZY92-C3V9 BZX29-C3V9 0A126-12 -C12 
-C4V3 -C4V3 OA126-14 -CIS 

BZY92-C4V7 BZX29-C4V7 OA126-18 BZY88-C18 
-05V1 -CSVI OAZ200 -CSVI 
-05V6 -05V6 OAZ201 -05V6 
-C6V2 -C6V2 OAZ202 -C6V2 
-C6V8 -C6V8 OAZ203 -C6V2 

BZY92-C7V5 BZX29-C7V5 OAZ204 BZY88-C6V8 
-C8V2 -C8V2 OAZ205 -C7V5 
-C9V1 -C9V1 OAZ206 -C8V2 
-C10 -C10 OAZ207 -C9V1 
-C11 -C11 OAZ208 -C4V7 

BZY92-C12 BZX29-C12 OAZ209 BZY88-05V6 
-C13 -C13 OAZ210 -C6V2 
-C15 -C15 OAZ211 -C7V5 
-C16 -Cl6 OAZ212 -C9V1 
-C18 -C18 OAZ213 -C10 

BZY92-C20 BZX29-C20 RZIOA BZY93-C10 
-C22 -C22 RZ12A -C12 
-C24 -C24 RZISA -C15 
-C27 -C27 RZ18A -C18 
-C30 -C30 RZ22A -C22 
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REPLACEMENT GUIDE VOLTAGE REGULATOR (ZENER) DIODES 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

RZ27A BZY93-C27 ZD24 BZX29-C24 
RZ33A -C33 ZD27 -C27 
RZ39A -C39 ZD30 -C30 
RZ47A -C47 ZD33 -C33 
RZ56A -056 ZD36 -C36 

Z3 BZY88-C3V6 ZD39 BZX29-C39 
Z4 -C4V3 ZD43 -C43 
Z5 -05V6 ZD47 -C47 
Z6 -C6V2 ZD51 -051 
Z7 -C7V5 ZD56 -056 

Z8 BZY88-C8V2 ZD62 BZX29-C62 
Z10 -CIO ZD68 -C68 
Z12 -C12 ZD75 -C75 
Z15 -C15 ZD82 -C82 
Z18 -C18 ZD91 -C91 

Z22 BZY88-C22 ZDI00 BZX29-C100 
ZD3,9 BZX29-C3V9 Z-E6V9 BZY88-C6V8 
ZD4,3 -C4V3 Z-E9V4 -C9V1 
ZD4,7 -C4V7 Z-E12V7 -C13 
ZD5,1 -CSVI Z-E17V2 -C18 

ZDS,6 BZX29-05V6 Z-E23V2 BZY88-C24 
ZD6,2 -C6V2 Z-E31V -C30 
ZD6,8 -C6V8 ZF3,3 -C3V3 
ZD7,5 -C7V5 ZF3,6 -C3V6 
ZD8,2 -C8V2 ZF3,9 -C3V9 

ZD9,1 BZX29-C9V1 ZF4,3 BZY88-C4V3 
ZDIO -C10 ZF4,7 -C4V7 
ZDII -Cl! ZF5,1 -05V1 
ZDI2 -C12 ZF5,6 -05V6 
ZDI3 -C13 ZF6,2 -C6V2 

ZDI5 BZX29-CI5 ZF6,8 BZY88-C6V8 
ZDl6 -C16 ZF7,5 -C7V5 
ZDI8 -C18 ZF8,2 -C8V2 
ZD20 -C20 ZF9,1 -C9V1 
ZD22 -C22 ZFIO -C10 
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Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

ZFII BZY88-CII ZL27 BZY93-C27 
ZF12 -C12 ZL33 -C33 
ZF13 •C13 ZL39 -C39 
ZF15 -CIS ZL47 •C47 
ZF16 -C16 ZL56 -056 

ZF18 BZY88-C18 ZL68 BZY93-C68 
ZF20 -C20 ZM3,9 BZX29-C3V9 
ZF22 -C22 ZM4,7 -C4V7 
ZF24 •C24 ZM5,6 -05V6 
ZF27 -C27 ZM6,8 -C6V8 

ZF30 BZY88-C30 ZM8,2 BZX29-C8V2 
ZF33 BZY94-C33 ZM10 -CIO 
ZG3,3 BZY88-C3V3 ZM12 -C12 
ZG3,9 -C3V9 ZM15 -C15 
ZG4,7 -C4V7 ZM18 -C18 

ZG5,6 BZY88-CSV6 ZM22 BZX29-C22 
ZG6,8 -C6V8 ZM27 -C27 
ZG8,2 -C8V2 ZM33 -C33 
ZG10 -CIO ZM39 -C39 
ZGI2 -C12 ZM47 -C47 

ZGI5 BZY88-C15 ZM56 BZX29-056 
ZG18 -CI8 ZM68 -C68' 
ZG22 -C22 ZM82 -C82 
ZG27 -C27 ZM100 -C100 
ZL33 BZY94-C33 ZP2,7 BZY88-C2V7 

ZL6 BZY93-C6V8 ZP3 BZY88-C3VO 
ZL7 -C7V5 ZP3,3 -C3V3 
ZL8 -C8V2 ZP3,6 -C3V6 
ZL6,8 -C6V8 ZP3,9 -C3V9 
ZL8,2 -C8V2 ZP4,3 -C4V3 

ZL10 BZY93-CIO ZP4,7 BZX79-C4V7 
ZL12 -C12 BZY88-C4V7 
ZL15 -C15 ZP5,1 BZX79-05V1 
ZL18 -C18 BZY88-05V1 
ZL22 -C22 ZP6,2 BZX79-C6V2 
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REPLACEMENT GUIDE VOLTAGE REGULATOR (ZENER) DIODES 

Type to be 
replaced 

Replacement type Type to be Replacement type 
replaced 

ZP6,2 BZY88-C6V2 ZX8,2 BZY93-C8V2 
ZP6,8 BZX79-C6V8 ZX9,1 -C9Vl 

BZY88-C6V8 ZXIO -C10 
ZP7,5 BZX79-C7V5 ZXI1 -C11 

BZY88-C7V5 ZX12 -C12 

ZP8,2 BZX79-C8V2 ZX13 BZY93-C13 
BZY88-C8V2 ZXl5 -C15 

ZP9,1 BZX79-C9V1 ZX16 -C16 
BZY88-C9V1 ZX18 -C18 

ZP10 BZX79-CIO ZX20 -C20 

ZP10 BZY88-CIO ZX22 BZY93-C22 
ZPII BZX79-Cll ZX24 -C24 

BZY88-Cll ZX27 -C27 
ZP12 BZX79-C12 ZX30 -C30 

BZY88-C12 ZX33 -C33 

ZP13 BZX79-Ci3 ZX36 BZY93-C36 
BZY88-C13 ZX39 -C39 

ZP15 BZX79-Ct5 ZX43 -C43 
BZY88-C15 ZX47 -C47 

ZP16 BZX79-C16 ZX51 -051 

ZP16 BZY88-C16 ZX56 BZY93-056 
ZP18 BZX79-C18 ZX62 -C62 

BZYS8-C18 ZX68 -C68 
ZP20 BZX79-C20 ZX75 -C75 

BZY88-C20 

ZP22 BZX79-C22 
BZY88-C22 

ZP24 BZX79-C24 
BZY88-C24 

ZP27 BZX79-C27 

ZP27 
ZP30 

ZX6,8 
ZX7,5 

BZY88-C27 
BZX79-C30 
BZY88-C30 
BZY93-C6V8 

-C7V5 
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REPLACEMENT GUIDE INTEGRATED CIRCUITS 

Type to be 
replaced 

Replacement type Type to be 
replaced 

Replacement type 

CA3011 TAA38OA SN7451N FJH161 
CA3013 TAA380 SN7453N FJH171 
LMI01 TAA812 SN7454N FJHl81 
LM201 TAA811 SN7470N FJJ101 
SAA700 (TAA700) SN7472N FJJIll 

SF252 FHJ101A SN7473N FJJ121 
SF253 FHJ101B SN7474N FJJ13l 
SF262 FHJ121A SN7475N FJJ181 
SF263 FHJ121B SN7476N FJJI91 
SG212 FHH181A SN7480N FJI-1191 

SG213 FHH181B SN7490N FJJl41 
SG222 FHH14IA SN7492N FJJ251 
SG223 FHHI4IB SN7493N FJJ21I 
SG232 FHYI01 SN14224N FCH101 
SG242 Fl-111121A SN14306N FCHl41 

SG243 FHH121B SNI4310N FCH221 
SG252 FHH161A SN14316N FCH151 
SG253 FHH161B SN14326N FCH161 
SG262 FHH101A SN14327N FCY101 
SG263 FHH101B SNI4331N FCHl21 

SG322 FHH2OIA SN14336N FCH171 
SG323 FHH2OIB SN14346N FCH181 
SM62 FHJ141A SN14361N FCHI31 
SM63 FIiJ141B SN14366N FCH191 
SN7400N FJH131 SN14386N FCH2OI 

SN7401N FJH231 SNI4396N FCH211 
SN7402N FJH221 TAA131 (OM200) 
SN7404N FJH241 TAA141 (TAA263) 
SN7405N FJH251 TAA151 (TAA293) 
SN7410N FJH121 TAA750 (TAA320) 

SN7420N FJHIII TAA940 (TAA550) 
SN7430N FJH101 TBA271 (TAA550) 
SN7440N FJH141 TBA311 (TAA700) 
SN744IAN FCLIII M702A TAA242 
SN7450N FJH151 pA702C TAA241 
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REPLACEMENT GUIDE INTEGRATED CIRCUITS 

Type to be 
replaced 

Replacement type 

µA709 TAA522 
M709C TAA521 
µA723C TBA281 
µA741 TBA222 
µA74IC TBA221 
ZPK33 (TAA550) 

B272 
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CERAMIC CAPACITORS 

Coloor code 

temperature 
coefficient 

first 
digit 

second 
digit 

multiplier 
for the 
capacitance 

tolerance on 
capacitance 
C 10 pF C> 10 pF 
(pF) ( e/) 

red/violet P100 
black NPO 0 1 ±20 
brown 1 1 10 ±0.1 ±1 
red 2 2 102 +_ 0.25 +2 
orange N150 3 3 103
yellow 4 4 10° 
green 5 5 ±0.5 ±5 
blue 6 6 
violet N750 7 7 
grey 8 8 10' 2 

white 9 9 10-t ±1 ±10 

 ,- f 
I 11 Ill IV V 

C90 



Miniature plate types, class Ill 

Temperature range: —55 to +85°C 
Max. working voltage: 63 V 

size Be H (mm) 
Fig. I and 2 Fig. 3 

1 3 x 4 6 x 5 Tolerance on capacitance 
forC<IOpF:±0.25pF II 4x5 6x6 
for C>10pF:±2% III 5x6 6x7 

Solderability: 250°C, St IV 6 x 7 6 x 8 
Catalog number: V 6 x 9 6 x 10 

2222 632 , with flexible connecting leads (d=0.4 mm), lead spacing 2.54 mm. Fig. I 
2222 631 , with rigid connecting leads (d=0.6 mm), lead spacing 2,54 mm. Fig. 2 
2222 638 , with rigid connecting leads (d=0.6 mm), lead spacing 5.08 mm. Fig. 3 
2222 641  ,similar 102222631  ,however the lead length is 

6_z 
mm 

2222 642 , similar to 2222 638 , however the lead length is 6- z mm 

Fig. 1 Fig. 2 Fig. 3 
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CERAMIC CAPACITORS 
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Tubular type, class IS 
Temperature range: -40 to +85°C 
Max. working voltage: 500 Vag. 
Tolerance on capacitance 

for C E 2.2 pF : ±0.25 pF 
for C=2.7-]0 pF: ±0.5 pF 
for C> 10 pF :±5 ° /

Catalog number 2222 555 

capacitance 
temperature coefficient 

(pF) 
NP0:0.10 /degC N150: -150.10-6/degC N750: -750.10-6/degC 

L 
(mm) 

P 
(mm) 

suffix L 
(mm) 

P 
(mm) 

suffix L 
(mm) 

P 
(mm) 

suffix 

0.8 
► 
1.2 
1.5 

12 
12 
12 
12 

7.6 
7.6 
7.6 
7.6 

57807 
57108 
57128 
57158 

1.8 12 7.6 09188 12 7.6 57188 
2.2 12 7.6 09228 12 7.6 57228 
2.7 12 7.6 08278 12 7.6 56278 
3.3 12 7.6 08338 12 7.6 56338 
3.9 12 7.6 08398 12 7.6 56398 
4.7 12 7.6 08478 12 7.6 56478 
5.6 12 7.6 08568 12 7.6 32568 12 7.6 56568 
6.8 12 7.6 08688 12 7.6 32688 12 7.6 56688 
8.2 10 5.1 08828 10 5.1 32828 10 5.1 56828 

10 10 5.1 08109 10 5.1 32109 l0 5.1 56109 
12 10 5.1 08129 10 5.1 32129 10 5.1 56129 
15 10 5.1 08159 10 5.1 32159 10 5.1 56159 
18 10 5.1 08189 10 5.1 32189 10 5.1 56189 
22 10 5.1 08229 10 5.1 32229 10 5.1 56229 
27 12 7M 08279 12 7.6 32279 10 5.1 56279 
33 12 7.6 08339 12 7.6 32339 10 5.1 56339 
39 12 7.6 08399 12 7.6 32399 10 5.1 56399 
47 14 7.6 08479 12 7.6 32479 10 5.1 56479 
56 14 7.6 08569 14 7.6 32569 12 7.6 56569 
68 16 10.2 08689 16 10.2 32689 12 7.6 56689 
82 18 12.7 08829 16 10.2 32829 12 7.6 56829 

100 20 15.2 08101 18 12.7 32101 12 7.6 56101 
120 22 17.7 08121 20 15.2 32121 14 7.6 56121 
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CERAMIC CAPACITORS 

capacitance temperature coefficient 

(pF) 
NP0:0.10-6/degC N150:-150.10-6/degC N750:-750.10-6/degC 

L 
(mm) 

P 
(mm) 

suffix L 
(mm) 

P 
(mm) 

suffix L 
(mm) 

P 
(mm) 

suffix 

150 26 20.3 08151 24 17.7 32151 16 10.2 56151 
180 30 20.3 08181 26 20.3 32181 18 12.7 56181 
220 34 25.4 08221 30 20.3 32221 20 15.2 56221 
270 36 25.4 32271 22 17.7 56271 
330 24 17.7 56331 
390 28 20.3 56391 
470 32 25.4 56411 
560 38 30.5 56561 
680 44 35.6 56681 
820 52 40.6 56821 

Disc type, class IB 

Temperature range: —40 to +85°C 
Max. working voltage: 500 V6,~, 
Tolerance on capacitance 

for C52.2 pF : ±0.25 pF 
for C=2.7-10 pF: ±0.5 pF 
for C> 10 pF : ±5 

Catalog number: 2222 625 

cap. temperature coefficient 
(pF) 

P100: +100.10-6/°CNEC: 0.10-6/°C N150: -150.10-6/°CN750: -750.10-6/°C 

D S suffix 
(mm) (mm) 

D S suffix 
(mm) (mm) 

D S 
(mm) (mm) 

suffix D S suffix 
(mm) (mm) 

03 5 4.5 03507 
0.75 5 3.5 03757 
1.0 5 3 03108 
12 5 3 03128 
1.5 5 2.5 03158 
1.8 5 3.5 03188 5 6 09188 5 5.5 56188 
2.2 5 3 03228 5 5 09228 5 5.5 33228 5 5 56228 
2.7 5 3 02278 5 4.5 08278 5 5 32278 5 4.5 56278 
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cap. temperature coefficient 
(pF) 

P100: +100.10-b/°C NP0:0.10 6/°C N150: —150.10 6fCN750: 
—750.10_6AC 

D S suffix D S suffix D S suffix D S suffix 
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) 

3.3 5 2.5 02338 5 4.5 08338 5 4.5 32338 5 4 56338 
3.9 8 3 02398 5 4 08398 5 4 32398 5 3.5 56398 
4.7 8 3 02478 5 3.5 08478 5 3.5 32478 5 3.5 56478 
5.6 8 3 02568 5 3 08568 5 3.5 32568 5 3 56568 
6.8 5 3 08688 5 3 32688 5 3 56688 
8.2 5 2.5 08828 5 3 32828 5 2.5 56828 

10 8 3 08109 5 2.5 32109 5 3.5 56109 
12 8 3 08129 8 3 32129 5 3.5 56129 
15 8 3 08159 8 3 32159 5 3 56159 
18 8 3 32189 5 2.5 56189 
22 8 3 56229 
27 8 3 56279 
33 8 3 56339 

Miniature plate types, class II 

Temperature range 
629-series: —1010 +55°C 

size B x N (mm) 
Fig. 1 and 2 Fig. 3 

630-series: —2510 +85°C I 3x4 6x5 
Max. working voltage: 629-series: 40 V II 4x5 6x6 

630-series: 100 V Ill 5 x 6 6x7 
Tolerance on capacitance IV 6x7 6x8 

629-series: —20 to+100% V 6x9 6x10 
630-series: ±10% 

Solderability: 250°C, 5 s g.°.s 
Catalog numbers: 2222 629 

2222 630 
B' 

Fig.
I 

Fig. 2 Fig. 3 
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CERAMIC CAPACITORS 

Capacitors 629-series 

capacitance 
(pF) 

Fig. 1 
version 

Fig. 2 
version 

Fig. 3 
version 

1000 I 02102 01102 03102 T 
2200 I 02222 01222 03222 X 
4700 II 02472 01472 03472 Z 

10000 II 02103 01103 03103 10K 
22000 IV 02223 01223 03223 22K 

size cat, number suffix marking 

Capacitors 2222 62905... and 2222 62906... are similar to capacitors 2222 629 01 ... and 
2222 629 03. . . resp., however the lead length is 6-2 mm. 

Capacitors 630-series 

180 1 02181 01181 03181 J 
220 

_ 
1 02221 01221 03221 K 

270 I 02271 01271 03271 L 
330 1 02331 01331 03331 M 
390 1 02391 01391 03391 N 
470 I 02471 01471 03471 P 
560 1 02561 01561 03501 Q 
680 II 02681 01681 03681 680 
820 11 02821 01821 03821 820 

1000 II 02102 0110? 03102 iK 
1200 II 02122 01122 03122 1K2 
1500 II 02152 01152 03152 1K5 
1800 II 02182 01182 03182 11(8 
2200 III 02222 01222 03222 2K2 
2700 111 02272 01272 03272 21(7 
3300 IV 02332 01332 03332 31(3 
3900 IV 02392 01392 03392 3K9 
4700 V 02472 01472 03472 41(7 

Capacitors 2222 63005... and 2222 63006... are similar to capacitors 2222 63001 ... and 
2222 63003 . . . resp., however the lead length is 6' z mm. 
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Barrier layer type, class H 

Temperature range: —10 to +55°C 
Max. working voltage: 6 Vd.,. 
Tolerance on capacitance: —20 to +100 
Solderability: 250°C, 5 s 
Catalog number: 2222 675 

capacitance dimensions cat, number suffix marking 

(isF) B H Fig. version with version with 
(mm) (mm) d=0.6 mm d=0.4 mm 

22000 3.7 5.2 1 01223 02223 K 
47000 5.0 6.5 2 01473 02473 47 K, 6 V 

100000 5.0 10.5 2 01104 02104 0.1, 6 V 

Tabular type, class II

Temperature range: —40 to +85°C 
Max. working voltage: 500 V4,,. 
Tolerance on capacitance 

552-series: —20 to +50 
561-series: ±10% 

Catalog numbers: 2222 552 , class II 
2222 561  , class IIA 

Capacitors 552-series Capacitors 561-series 

capacitance 
(pF) 

L 
(mm) 

P 
(mm) 

cat, number 
suffix 

capacitance 
(pF) 

L 
(mm) 

P 
(mm) 

cat. number 
suffix 

680 12 7.6 04681 1000 12 7.6 01102 
1000 12 7.6 04102 1500 12 7.6 01152 
1500 12 7.6 04152 2200 14 7.6 01222 
2200 12 7.6 04222 3300 18 12.7 01332 
3300 12 7.6 04332 4700 22 17.7 01472 
4700 16 10.2 04472 6800 28 20.3 01682 
6800 20 15.2 04682 10000 38 30.5 01103 

10000 22 17.7 04103 
15000 30 20.3 04153 
22000 40 30.5 04223 
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CERAMIC CAPACITORS 

Upright-mounting types, class II

Temperature range 
563-series: —40 to +85°C 
565-series: —25 to +85°C 

Max. working voltage 
563-series: 500 Ve.~. 
565-series: 125

Catalog numbers: 2222 563 
2222 565 

Capacitors 563-series 

cap. 
(pF) 

tot. L 
(mm) 

suffix of 
Fig.1 
versions 

suffix of 
Fig.2 
versions 

1.5 1 pF 6.5 01158 05158 
2 1 pF 8.5 01208 05208 

3 1 pF 8.5 01308 05308 
4 1 pF 6.5 01408 05408 
5 •1 pF 8.0 01508 05508 
6 1 pF 7.5 01608 05608 
7 1 pF 8.5 01708 05708 
8 1 pF 9.0 01808 05808 
9 1 pF 6.5 01908 05908 

10 1 pF 7.0 01109 05109 
15 20% 9.0 02159 06159 
22 20% 7.5 02229 06229 
33 20% 8.5 02339 06339 
47 20% 6.5 02479 06479 
68 20% 7.0 02689 06689 

100 20% 9.0 02101 06101 
150 20% 7.5 02151 06151 
220 20% 8.0 02221 06221 
330 20% 11.0 02331 06331 
470 20% 8.0 02471 06471 
680 20% 8.5 02681 06681 

1000 -20/+50% 8.0 03102 07102 
1500 -20/+50% 9.0 03152 07152 
2200 -20/+50% 12.0 03222 07222 
3300 -20/+50% 15.0 03332 07332 
4700 -20/+50% 19.0 03472 07472 
6800 -20/+50% 23.0 03682 07682 

10000 -20/+50% 29.0 03103 07103 
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Capacitors 565-series 445 
a t 

cap. to!. G suffix of suffix of 
(pF) (mm) Fig.3 Fig.4 

versions versions Cl 

2200 —201+50% 8 01222 02222 
3300 —201+50% 9 01332 02332 
4700 —20/+50% 9.5 01472 02472 
6800 —20/+50% 12 01682 02682 

10000 —20/+50% 16.5 01103 02103 

Disc type, class H 

Temperature range: —40 to +85'C 
Max. working voltage: 500 Va.<. 
Tolerance on capacitance: —20 to +50 
Catalog number: 2222 627 

cap. D S cat. number 
(pF) (mm) (mm) suffix 

220 5 5 14221 
330 5 4.5 14331 
470 5 3.5 14471 
680 5 3 14681 

1000 8 3.5 14102 
1500 8 3 14152 

Midget tubular type, class IC 

Temperature range: —2510 +85'C 
Max. working voltage at 
a frequency> 100 kHz: 70 V,. 
Tolerance on capacitance 

for C55.6 pF : ±0.5 pF 
for C=6.8-27 pF: ±1 pF 
forC333pF : t3% 

Catalog number: 2222 553 

E 

a 

Fig. 4 

5.2 

%Z~ 0i5 

55'" n 

m v, 

'/ t 
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CERAMIC CAPACITORS 

cap. temp. L A cut. 
(pF) coeff. (mm) (mm) number 

(10_ 6/deg C suffix 

3.9 +100 9 5 01398 
4.7 +100 9 5 01478 
5.6 +100 9 5 01568 
6.8 +100 9 5 02688 
8.2 +100 9 5 02828 

10 0 9 5 02109 
12 0 9 5 02129 
15 0 9 5 02159 
18 0 9 5 02189 
22 0 9 5 02229 
27 0 9 5 02279 
33 -ISO 9 5 03339 
39 -150 9 5 03399 
47 -150 9 5 03479 
56 -150 9 5 03569 
68 -150 9 5 03689 
82 -150 9 5 03829 

100 -150 11 7 03101 
120 -150 13.5 7 03121 
150 -150 16.5 11 03151 
180 -150 20 11 03181 

Tubular type (safety) L 

Temperature range: —4010 +85°C 
Max. working voltage: 700 Va. , 
Tolerance on capacitance: ±10% 
Catalog number: 2222 562 
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cap. 
(pF) 

D 
(mm) 

L 
(mm) 

P 
(mm) 

cat, number 
suffix 

cap. 
(pF) 

D 
(mm) 

L 
(mm) 

P 
(mm) 

cat. number 
suffix 

10 3 18 10.2 01109 82 4 18 10.2 01829 
12 3 18 10.2 01129 100 4 20 10.2 01101 
15 3 18 10.2 01159 120 4 20 10.2 01121 
18 3 18 102 01189 150 4 22 12.7 01151 
22 3 18 10.2 01229 180 4 24 12.7 01181 
27 3 18 10.2 01279 220 4 28 17.7 01221 
33 3 18 10.2 01339 270 4 32 20.3 01271 
39 3 18 10.2 01399 330 4 36 25.4 01331 
47 3 18 102 01479 390 4 40 30.5 01391 
56 4 18 10.2 01569 470 4 46 35.6 01471 
68 4 18 10.2 01689 560 4 52 40.6 01561 

Feed-through types, classes I and It 

Temperature range: —40 to +85"C 
Max. working voltage: 350 Vn.,. 
Catalog numbers: 2222 700 , split pen feed-through capacitors 

2222 702  , lead feed-through capacitors 

40 7+05 54 

3.8±07 

2omin 7++e • 20min -► 

Split pen feed-through capacitors 

 001 ~so ' l 

• 1 10+1 mm for the 3300pF capacitor 
12+1 mm for the 4700pF capacitor 

Lead feed-through capacitors 

C101 



CERAMIC CAPACITORS 

Capacitors 700-series 

cap. tot. temp. class cat, 
(pF) coef number 

(10"°/°C) suffix 

62.5 +100 IC 00258 
3.3 ±0.5pF +100 IC 01338 
4.7 ±0.5pF +100 IC 01478 
6.8 ±1 pF +100 IC 02688 

10 ±1 pF +100 IC 02109 
15 ±10% -150 IC 03159 
22 ±10% -150 IC 03229 
33 ±10% -750 IC 03339 
47 ±10% -750 IC 03479 

Capacitors 702-series, class II 

cap. to!. cat, number 
(pF) suffix 

2.5 ±0.5pF 04258 
3.3 ±0.5pF 04338 
4.7 ±0.5 pF 04478 
6.8 ±1 pF 04688 

10 ±10% 05109 
15 ±10% 07159 
22 ±10% 07229 
33 ±10% 07339 
47 ±10% 07479 

C102 

cap. tot, class cat. 
(pF) number 

suffix 

68 ±20% II 04689 
100 ±20% 11 04101 
150 ±20% II 04151 
220 ±20% II 04221 
330 ±20% II 04331 
470 ±20% II 04471 
680 ±20% II 04681 

1000 -20/+50% II 05102 
1500 -20/+50% II 05152 
2200 -20/+50% II 05222 

cap. 
(pF) 

to!. cat. number 
suffix 

68 ±10% 08689 
100 ±20% 08101 
150 ±20% 08151 
220 ±20% 08221 
330 ±20% 08331 
470 ±20% 08471 
680 -20/+50% 09681 

1000 -20/+50% 09102 
1500 -20/+50% 09152 
2200 -20/+50% 09222 
3300 -20/+50% 09332 
4700 -20/+50% 09472 



METALLISED FILM CAPACITORS 

A. C. types 

Dielectric: nsetallised polycarbonate 

Version A 
capacitors with 
soldering tags 

D 

MB 

3.5 N 

0 

Version B 
Q. capacitors with leads and discharging resistor 

0.4mm2 

Version C 
capacitors with 
flat connections 

D 

MII 

0.8x8.3 0 

MB 
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METALLISED FILM CAPACITORS 

Temperature range: —40 to +85°C 
capacitors 2222 325  160 V,. 

Max. working voltage (40-60 Hz) 
capacitors 2222 326  : 220 V,.,. 
capacitors 2222 327  : 280 V,.,. 

Tolerance on capacitance: t  10 
Catalog number: 2222 325   max. working voltage 160 V,.,. 

2222 326   ; max. working voltage 220 V,.,, 
2222 327   max. working voltage 280 V,., 

version code 
50 = version A 
52=version B 
70 = version C 

capacitance code, see table 

capacitance 
(µF) 

dimensions in mm D x H capacitance 
code 

1601 , 220P,. 2801'. 

1.5 — 30x40 30x40 155 
2 30x40 30x40 30x40 205 
2.5 30 x 40 30 x 40 30x40 255 
3 30x40 30x40 30x40 305 
3.5 30 x 40 30 x 40 30x40 355 
4 30x40 30x40 .30x52 405 
4.5 30x40 30x40 30 x 52 455 
5 30 x 40 30 x 40 30 x 52 505 
6 30x40 30 x 52 35 x 52 605 
7 30x40 30 x 52 35 x 52 705 
8 30x40 30 x 52 35 x 52 805 
9 30 x 52 30 x 52 40 x 52 905 

10 30 x 52 35 x 52 40 x 52 106 
12 30 x 52 35 x 52 - 126 
14 35 x 52 40 x 52 - 146 
l6 35 x 52 40 x 52 - 166 
18 35 x 52 40 x 52 - 186 
20 40 x 52 - - 205 
25 40 x 52 - - 206 
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Flat film type 

colour 

black - 0 1 ±20 
brown 1 1 10 
red 2 2 102 250 V 
orange 3 3 10' 
yellow 4 4 104 400" 
green 5 5 10' 
blue 6 6 630 V 
violet 7 7 
grey 8 8 
white 9 9 ±10% 

1st figure of cap. value-
2nd figure of cap. value--
multiplying factor 
capacitance tolerance 
working voltage 

body colour 

Temperature range: -40 to +100°C 
Maximum working voltage: 250 V,,., 400 V4.,., 630 V4,,, 
Maximum alternating voltage (50-60 Hz) 

250 V, , version: 160 V,.,. 
400 V4,,, version: 200 V,,,, 
630 V4,,, version: 220 V,, 

Tolerance on capacitance 
for C50.22 pF: ±20% 
forC>0.22pF: ±10% 

Solder conditions for printed-wiring boards: 250°C, 5 s 
Catalog number: 2222 342  

capacitance code, see table 

I 
Code for dielectric material, 
polyethyleneterephthalate: 
44=20% 250V 
45= l0%, 250V 
54=20%, 400V 
55°10%400V 

I 
nom. voltage and capacitance tol.: 
polycarbonate: 
50=20% 400 V 
$1=10%,400V 
60=20%, 630 V 
61=10%,630V 

U t«t  llp 
1.3 _ 

1 

0 

rhd
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METALLISED FILM CAPACITORS 

cap. 
(pF) 

250 Va.<. 400 Va.<. 630 Va.<. cap 
  code 

max. dimensions (mm) max. dimensions (mm) max. dimensions (mm) 

D B H D B H D B H 

0.010 4 12.5 9 4 12.5 9 4 12.5 9 103 
0.015 4 12.5 9 4 12.5 9 5 12.5 10 153 
0.022 4 12.5 9 4 12.5 9 6 12.5 11 223 
0.033 4 12.5 9 5 12.5 10 6 17.5 11 333 
0.047 4 12.5 9 6 12.5 11 7 17.5 12 473 
0.068 5 12.5 10 6 17.5 11 6.5 22.5 11.5 683 
0.10 6 12.5 11 7 17.5 12 7.5 22.5 12.5 104 
0.15 6 17.5 11 6.5 22.5 11.5 9.5 22.5 14.5 154 
0.22 7 17.5 12 7.5 22.5 12.5 9.5 30 14.5 224 
0.33 6.5 22.5 11.5 9.5 22.5 14.5 10 30 18 334 
0.47 7.5 22.5 12.5 9.5 30 14.5 12 30 20 474 
0.68 9.5 22.5 14.5 10 30 18 684 
1.0 9.5 30 14.5 12 30 20 105 
1.5 10 30 18 155 
2.2 12.5 30 20.5 225 

IfB=12.5 d=0.6 A=10.2±0.5 L=22±3 
17.5 0.8 15.2±0.3 32±3 
22.5 0.8 20.3±0.3 32±3 
30 0.8 27.9±0.3 32±3 

Moulded type ("Mepolesco") 

-- 15r2 ---r LSO] Er2 
~ba 

AiO.l 

Temperature range: —5510 +125°C Max. alternating voltage (50-60 Hz) 
Max. working voltage: 100 Va.<., 250 Va.<., 100 Va.<, version: 63 V.<. 

400 Va.<., 630 Va.<., 250 Va.<, version: 160
1000 Va<., 1600 V,.<. 400 Va.<, version: 200 Va.<, 

630 Va.<, version: 220 V,,<.
1000 and 1600 Va,<. versions: 250 V,,<_ 
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Tolerance on capacitance 
for C ~ 0.22 µF: ±20% 
for C>0.22 µF: ±10% 

Catalog number: 2222 341 

T T 
L capacitance code, see tables 

Code for max. working voltage, capacitance tolerance and dielectric: 
all polycarbonate: all polyethyleneterephthalate 
28=100Va ,20% 60=630V,,,.,20% 26=100Va.,,20% 
29=100 Va,,,, 10% 61=630 V5.,,, 10% 27=l00 V , 10% 
88 = 250 Vd,,,, 20 % 70 =1000 V0,,,, 20% 88 = 250 Vd,,., 20 
89=250 Vd.,,, 10% 71=1000V,, 10% 89=250V,, 10% 
58=400Va,,,,20% 80=1600Va.,,20% 
59=400V , 10% 81=1600 V,,,, 10% 

cap. 100 l,,. 250 Vd.,. 400 Va.,, cap 
(µF)   code 

dimensions (mm) dimensions (mm) dimensions (mm) 

A B L A B L A B L 

0.010 8.7 4.7 14.5 8.7 4.7 14.5 103 
0.015 8.7 4.7 14.5 8.7 4.7 14.5 153 
0.022 8.7 4.7 14.5 8.7 4.7 14.5 223 
0.033 8.7 4.7 14.5 9.4 5.5 14.5 333 
0.047 8.7 4.7 14.5 10.4 6.5 14.5 473 
0.068 8.7 4.7 14.5 9.4 5.5 14.5 10.4 6.5 18 683 
0.10 8.7 4.7 14.5 10.4 6.5 14.5 11.5 7.6 18 104 
0.15 9.4 5.5 14.5 10.4 6.5 18 11.5 7.4 23.5 154 
022 10.4 6.5 14.5 11.5 7.6 18 12.8 8.7 23.5 224 
0.33 10.4 6.5 18 11.5 7.4 23.5 14.4 10.4 23.5 334 
0.47 11.5 7.6 18 12.8 8.7 23.5 14.6 10.4 31 474 
0.68 11.5 7.4 23.5 14.4 10.4 23.5 19.5 12.4 31 684 
1.0 12.8 8.7 23.5 14.6 10.4 31 22 15 31 105 
1.5 14.4 104 23.5 19.5 12.4 31 155 
2.2 14.6 10.4 31 22 15 31 225 
3.3 19.5 12.4 31 335 
4.7 22 15 31 475 
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METALLLSED FILM CAPACITORS 

cap. 
(pF) 

630 Vd,c, 1000 Vd_C. 1600 Ya.~, cap. 
code 

dimensions (mm) dimensions (mm) dimensions (mm) 

A B L A B L A B L 

0.001 9.4 5.5 14.5 102 
0.0015 10.4 6.5 14.5 152 
0.0022 10.4 6.5 18 222 
0.0033 10.4 6.5 18 332 
0.0047 10.4 6.5 18 472 
0.0068 11.5 7.6 18 682 
0.01 8.7 4.7 14.5 10.4 6.5 18 11.5 7.4 23.5 103 
0.015 9.4 5.5 14.5 11.5 7.6 18 12.8 8.7 23.5 153 
0.022 10.4 6.5 14.5 11.5 7.4 23.5 14.4 10.4 23.5 223 
0.033 10.4 6.5 18 12.8 8.7 23.5 14.6 10.4 31 333 
0.047 11.5 7.6 18 14.4 10.4 23.5 19.5 12.4 31 473 
0.068 11.5 7.4 23.5 14.6 10.4 31 22 15 31 683 
0.1 12.8 8.7 23.5 19.5 12.4 31 104 
0.15 14.4 10.4 23.5 22 15 31 154 
0.22 14.6 10.4 31 224 
0.33 19.5 12.4 31 334 
0.47 22 15 31 474 
0.68 684 
1.0 105 
1.5 155 

If L.c30 mm: E =40 mm, d=0.8 mm 
L=30mm: E=50mm, d=1mm 

c108 



Moulded type ("Nugget") 

Temperature range: —55 to +100°C 
Max. working voltage: 100 Vd , 250 Vd.,,, 400 Vd,,., 

630 Vd,,. 
Max. alternating voltage (50-60 Hz) 

100 Vd.,, version: 63 V,.,. 
250 Yd ,, version: 160 V,.<. 
400 Vd.,. version: 200
630 Vd,,. version: 300

Tolerance on capacitance 
forC50.22µF: ±20% 
forC>0.22µF: ±10% 

Solder conditions for printed-wiring boards: 250°C, 5s 
Catalog number: 2222 344  

L capacitance code, see tables 

Code for dielectric material, max. working voltage and capacitance tolerance: 
polyethyleneterephthalate: polycarbonate 
24=100V,, 20% 20'=100V ,20% 
25=100V ,10% 21=100V,,,,,10% 
40=250V ,20% 50'400V,,20% 
41=250Vd<i10% 51=400Vd,,10% 

60=630V,, 20 
61=630V,,,, 10% 

rD~ 

CI 09 



METALLISED FILM CAPACITORS 

capacitance 
(pF) 

100 Va, , 250 Va. capacitance 
code 

dimensions (mm) dimensions (mm) 

D B H A D B H A 

0.01 4.5 13 10 10 103 

0.015 4.5 13 10 10 153 

0.022 4.5 13 10 10 223 

0.033 4.5 13 10 10 333 
0,047 4.5 13 10 10 473 

0.068 4.5 13 10 10 5 13 11 10 683 

0.1 4.5 13 10 10 5 17.5 11 15 104 

0.15 4.5 13 10 10 6 17.5 11.5 15 154 

0.22 5 13 11 10 7 17.5 13 15 224 
0.33 5 17.5 11 15 8.5 17.5 14.5 IS 334 

0.47 6 17.5 11 15 6.5 26 15.5 22.5 474 

0.68 7 17.5 13 15 7.5 26 16.5 22.5 684 

1.0 8.5 17.5 14.5 15 9.5 26 19 22.5 105 

1.5 6.5 26 15.5 22.5 11 30 19.5 27.5 155 

2.2 7.5 26 16.5 22.5 13.5 30 22.5 27.5 225 

3.3 9.5 26 19 22.5 335 

4.7 11 30 19.5 27.5 475 

6.8 13.5 30 22 27.5 685 

capacitance 
(µF) 

400 Va. . 630 capacitance 
code 

dimensions (nun) dimensions (mm) 

D B H A D B H A 

0.01 4.5 13 10 10 4.5 13 10 10. 103 
0.015 4.5 13 10 10 5 13 11 10 153 
0.022 4.5 13 10 10 6 13 12 10 223 
0.033 5 13 11 10 6 17.5 11.5 15 333 
0.047 5 17.5 11 IS 7 17.5 13 15 473 

0.068 6 17.5 11.5 15 8.5 17.5 14.5 15 683 
0.1 7 17.5 13 15 6.5 26 15.5 22.5 104 
0.15 8.5 17.5 14.5 15 7.5 26 16.5 22.5 154 
0.22 6.5 26 15.5 22.5 9.5 26 19 22.5 224 

0.33 7.5 26 16.5 22.5 11 30 19.5 27.5 334 
0.47 9.5 26 19 • 22.5 133 30 22.5 273 474 
0.68 11 30 19.5 27.5 684 
1.0 13.5 30 22.5 27.5 105 
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POLYESTER CAPACITORS 

Tubular roll type 
L+6 

Temperature range: —40 to +85°C 
Max. working voltage: 160 Va.,. and 400 Va.,. 
Max. alternating voltage (50-60 Hz) 

160 Va.,. version: 90 V,.,_ 
400 Va  version: 150 V,,,. 

Tolerance on capacitance: ±10 
Solderability according to I.E.C. 68-2, 

test T3.2 
Catalog number: 222231131..., working voltage 160 Va.,. 

2222 311 51 .. . ^orking voltage 400 Va.,. 

n  

L 

capacitance max. dimensions (mm) catalog number 
suffix 

160 Va.,. 400 V, ,. 

D L D L 

1000 pF 7.5 18 102 
1500 7.5 18 152 
2200 7.5 18 222 
3300 7.5 18 332 
4700 7.5 18 472 
6800 7.5 18 682 
0.010 µF 7.5 18 7.5 18 103 
0.015 7.5 18 7.5 18 153 
0.022 7.5 18 8.5 18 223 
0.033 7.5 18 10 18 333 
0.047 8 18 11.5 18 473 
0.068 9 18 9.5 32 683 
0.10 10.5 18 11 32 104 
0.15 12 18 12.5 32 154 
0.22 10 32 14.5 32 224 
0.33 12 32 17 32 334 
0.47 14 32 19.5 32 474 
0.68 16 32 684 
1.0 18.5 32 105 

00.8 
7Z46636 
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POLYSTYRENE CAPACITORS 

Miniature type ("Micropoco^) 

30±2 _ 105'"O° 30±2 

a 

Temperature range 
63 V,,,, version: —40 to +70°C 

125 V2,,, version: —40 to +85°C 
Max. working voltage: 63 V2.,. and 125 V4.,. 
Max. alternating voltage 

63 V4.,, version: 
125 V4,,. version: 

Tolerance on capacitance: ± 
Solder conditions for printed-wiring 
Catalog number: 222242 . 

I 

25 V,.,, 
63 V,.,. 
1%, ±2% and ± 5 

boards: 230°C, 2 s 

capacitance code, see table max. working voltage code 
4= 63 V4,,, 
5=125 V, capacitance tolerance code 

2=±5% 

3=± 2% 
4=±1% 

63 V4.,. version 63 l/,  version 

capacitance D,,, capacitance capacitance D,,, capacitance 
(pF) (mm) code tpt) (mm) code 

h 

820 3.0 8201 
910 3.0 9101 

1000 3.0 1002 
1100 3.0 1102 
1200 3.0 1202 
1300 3.0 1302 
1500 3.0 1502 
1600 3.5 1602 
1800 3.5 1802 
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2000 3.5 2002 
2200 4.0 2202 
2400 4.0 2402 
2700 4.0 2702 
3000 4.0 3002 
33.00 4.5 3302 



125 Vd,,, version 

capacttance D,

(pF) (mm) 

capacitance 
code 

100 3.5 1001 
1 t0 3.5 1101 
120 3.5 1201 
130 3.5 1301 
150 3.5 1501 
160 3.5 1601 
180 3.5 1801 
200 3.5 2001 
220 3.5 2201 
240 3.5 2401 
270 3.5 2701 
300 3.5 3001 
330 3.5 3301 
360 3.5 3601 
390 3.5 3901 

Tubular moulded type ("Minipoco") 

Temperature range 
63 Vd.,. version: -40 to. +70°C 

125, 250 and 500 Vd.,. versions: -40 to +85°C 
Max. working voltage: 63 V0.,., 125 Vd.,., 

250 V0.~., 500 V0., 
Max. alternating voltage 

63 Vd.,. version: 30 V,,,. 
125 V0.,, version: 63
250 V0.,. version: 125 V,,,. 
500 V,, version:250

Tolerance on capacitance: ±1%, ±2%, ±5 
Solder conditions for printed-wiring boards: 250°C, 5 s 
Catalog number: 2222 43 .  

I  capacitance code, see table 

I. 

125 Vd,,, version 

capacitance 
(pF) 

Dm„ 

(mm) 
capacitance 
code 

430 3.0 4301 
470 3.0 4701 
510 3.0 5101 
560 3.0 5601 
620 3.0 6201 
680 3.0 6801 
820 3.5 8201 
860 3.5 8601 
910 3.5 9101 

1000 3.5 1002 
1100 3.5 1102 
1200 3.5 1202 
1300 4.0 1302 
1500 4.0 1502 

1±2 _~_ L_02 1±2 

maximum working 
voltage code 
5= 63V. 
6=125 Vd,,, 
7=250 Vd.,. 
8=500  V., -. 

capacitance tolerance code 
1=±10% 
2=±5% 
3=±2% 
4=±t% 

If L=15 mm: 1=35 mm, d=0.7 mm 
L=25 mm: 1=45 mm, d=0.8 mm 
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POLYSTYRENE CAPACITORS 

capacitance dimensions in mm (D x L) capacitance 
code 

63 Vd,,. 125 Vd,.. 250 V. 500V,. 

680 pF 7.5x15 6801 
750 7.5x15 7501 
820 7.5x15 8201 
910 7.5x15 9101 
1000 7.5x15 1002 
1100 7.5x15 1102 
1200 7.5x15 1202 
1300 7.5x15 9 x 15 1302 
1500 6x15 7.5x15 9x15 1502 
1600 6x15 7.5x15 9x15 1602 
1800 6x15 7.5x15 9x15 1802 
2000 6 x 15 7.5x15 9 x 15 2002 

2200 6 x 15 7.5x15 9 x 15 2202 
2400 7.5x15 7.5x15 10 x 15 2402 

2700 7.5x15 9 x 15 10 x 15 2702 
3000 7.5x15 9 x 15 10 x 15 3002 
3300 73 x 15 9 x 15 10 x 15 3302 
3600 6x15 7.5x15 9x15 12.5x15 3602 
3900 6x15 7.5x15 9x15 12.5x15 3902 
4300 6 x 15 7.5 x 15 9 x 15 12.5 x 15 4302 
4700 6x15 9x15 9x15 12.5x15 4702 
5100 6x15 9x15 10x15 12.5x15 5102 
5600 6 x 15 9 x 15 10 x 15 12.5x15 5602 
6200 7.5x15 9 x 15 10 x 15 10 x 25 6202 
6800 7.5n15 9 x 15 12.5x15 10 x 25 6802 
7500 7.5x15 9 x 15 12.5x15 10 x 25 7502 

8200 7.5x15 10 x 15 12.5x15 10 x 25 8202 
9100 7.5x15 10x15 12.5x15 12.5x25 9102 
0.010µF 9x15 10x15 12.5x15 12.5x25 1003 
0.011 9x15 12.5x15 12.5x15 12.5x25 1103 
0.012 9x15 12.5x15 10x25 12.5x25 1203 
0.013 9x15 12.5x15 10x25 12.5x25 1303 
0.015 9x15 12.5x15 10x25 12.5x25 1503 
0.016 9x15 12.5x15 10x25 12.5x25 1603 
0.018 lOx 15 10x25 12.5x25 15x25 1803 
0.020 10 x 15 10x25 125x25 15 x 25 2003 
0.022 10 x 15 10x25 12.5x25 15 x 25 2203 
0.024 10 x 15 10x25 125x25 15 x 25 7403 
0.027 12.5x15 12.5x25 12.5x25 2703 
0.030 12.5x15 12.5x25 15x25 3003 
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capacitance dimensions in mm (D x L) capacitance 

63 V, 125 Ve.~. 250 Va.~. 
code 

500 Ve,~, 

0.033µF 12.5 x 15 12.5 x 25 15 x 25 3303 
0.036 12.5 x 15 12.5 x 25 15 x 25 3603 
0.039 12.5 x 15 12.5 x 25 15 x 25 3903 
0.043 10 x 25 12.5x25 15 x 25 4303 
0.047 10 x 25 12.5x25 15 x 25 4703 
0.051 10 x 25 12.5 x 25 5103 
0.056 12.5 x 25 15 x 25 5603 
0.062 12.5x25 15 x 25 6203 
0.068 12.5x25 15 x 25 6803 
0.075 12.5 x 25 15 x 25 7503 
0.082 12.5 x 25 15 x 25 8203 
0.091 12.5 x 25 9103 
0.10 15 x 25 1004 
0.11 15 x 25 1104 
0.12 15 x 25 1204 
0.13 15 x 25 1304 
0.15 15 x 25 1504 
0.16 15 x 25 1604 
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PAPER D.C. CAPACITORS 

Rectangular box type 

Temperature range . —40 to +10°C' 
Max. d.c. working voltages : 250 V, 500 V, 1000 V, 2000 V, 3400 V 
Max. ac, voltage (50-60 Hz): 175 V, 250 V, 330 V. 484 V, 825 V 
Tolerance on capacitance : ±10% 
Capacitance drift during life: <5 

Insulation resistance at 20°C 
C<0.2µF R>10000Mt3 
C30.2µF RC32000s 
Climatic category (IEC) 40/070/56 

Available versions: 
Capacitance values: 0.1, 0.16, 0.25, 0.5, 1, 2, 4, 6, 8, 10, 12, 16, 20,25 pF. 

250 V range: 2 to 16µF — soldering lugs — 2222 23001 ... 
20 to 25 µF — screw terminals — 2222 230 05... 

500 V range: 1 to 10µF — soldering tugs — 2222 230 21 .. . 
12 to 20µF — screw terminals 2222 23025.. . 

1000 V range: 0.5 to 6µF — soldering lugs 2222 23041 .. . 
8 to 12µF — screw terminals 222223045... 

2000 V range: 0.1 to 2µF — soldering lugs 222223051. .. 
4 to 6µF screw terminals 2222 230 55 .. . 

3400 V range: 0.1 to I µF soldering lugs 2222 230 61 ... 
2 µF screw terminals 2222 230 65 . . . 
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ELECTROLYTIC CAPACITORS 

Small type for high voltages 

can axial version printed-wiring version 
size 

D 
(mm) 

L 
(mm) 

D 
(mm) 

L 
(mm) 

S 
(mm) 

0 10.4 18.5 12.8 26 10.16 
00 10.4 30.5 12.8 39.3 10.16 
01 12.9 30.5 15.2 39.3 10.16 
02 15.4 30.5 17.8 39.3 12.70 
03 18.5 30.5 20.8 39.3 15.24 

Axial version 

N 

Printed-wiring 
v 

version 

') 34 mm for can size 00 
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Temperature range: —40 to +70°C 
Tolerance on capacitance: —10 to +30 
Catalog number: 2222 040 1 .....axial version 

2222 0404 ... ..printed-wiring version 

can working capac- leakage ripple dissi- impe- catalog 
size voltage itance currents) current2) pation dance°) number 

(V4 ) (µF) (µA) (mA) factor') (f2) suffix 

00 100 20 85 50 0.15 6.4 0209 
01 100 32 130 75 0.15 4.0 0329 
02 100 50 180 100 0.15 2.5 0509 
03 100 80 270 125 0.15 1.6 0809 
0 150 6.4 55 25 0.15 15.0 1648 

00 150 12.5 85 50 0.15 8.0 1139 
01 150 20 130 75 0.15 5.0 1209 
02 150 32 180 100 0.15 3.0 1329 
03 150 50 270 125 0.15 2.0 1509 
00 200 10 85 25 0.15 8.0 2109 
01 200 16 130 50 0.15 5.0 2169 
02 200 25 180 75 0.15 3.0 2259 
03 200 40 270 100 0.15 2.0 2409 
0 250 4 55 25 0.15 20.0 3408 

00 250 8 85 25 0.15 10.0 3808 
01 250 12.5 130 50 0.15 6.4 3139 
02 250 20 180 75 0.15 4.0 3209 
03 250 32 270 100 0.15 2.5 3329 
00 300 6.4 85 25 0.15 20.0 4648 
01 300 10 130 50 0.15 15.0 4109 
02 300 16 180 75 0.15 8.0 4169 
03 300 25 270 100 0.15 5.0 4259 
0 350 2.5 55 25 0.15 60.0 5258 

00 350 5 85 25 0.15 30.0 5508 
01 350 8 110 25 0.15 20.0 5808 
02 350 12.5 160 50 0.15 15.0 5139 
03 350 20 240 75 0.15 8.0 5209 
00 400 4 85 25 0.15 45.0 6408 
01 400 6.4 110 25 0.15 30.0 6648 
02 400 10 160 50 0.15 20.0 6109 
03 400 16 240 75 0.15 12.5 6169 

1) Maximum leakage current at 20°C after 5 minutes. 
2) Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation factor (tan d) at 20°C and 50 Hz. 
4) Maximum impedance at 20°C and 100 kHz. 

C123 



ELECTROLYTIC CAPACITORS 

Large types for high and Ion voltages 

It43501a 

Can sizes 
4, 5, 6 

72435015 

Can sizes 
3, 4, 5, 6 

Capacitors with soldering terminals 

D+ 

x 

u U11 
 7Z43501c 

Can sizes 
6T,7 

D+ 

]Z43501E 

Can sizes 
8, 9 

Capacitors with twistable mounting lugs 

D+ 
D+ 

can 

size 
D 

(mm) 
H 

(mm) 

3 t9 34 
4 19 50 
5 22 50 x 
6 26 50 
6T 26 52 
7 26 81 
8 31 81 
8A 31 52 m U 

`I 

Ir CO 
M 

9 36 81 D+3 
9A 36 52 ]ZG3502a 

D+3 _ 

C124 

]Z43502 D 

Can sizes 4 5 Can size 6T 

]Z43502.s 

Can sizes 8A, 9A 

Capacitors for printed-wiring boards 



Temperature range: —40 to +70°C 
Tolerance on capacitance 

6.4— 64 V types: —10 to +50 
100-500V types: —10 to +30% 

Catalog number: 2222 . . .  

Capacitors with soldering terminals 

Single capacitors 

can working capac- leakage ripple di.ssi- impe- catalog 
size voltage itance current') current2) potion dance4) number 

(Va.°.) (µF) (µA) (m A) factor3) (S)) suffix 

4 6.4 1600 220 600 0.50 0.63 06313162 
5 6.4 2500 500 850 0.45 0.40 252 
6 6.4 4000 770 1000 0.45 0.25 402 
4 10 1250 400 600 0.30 0.63 06314132 
5 10 2000 630 850 0.30 0.40 202 
6 10 3200 1000 1000 0.40 0.25 322 
4 16 800 400 500 0.25 0.63 06315801 
5 16 1250 600 700 0.25 0.40 132 
6 16 2000 1000 1000 0.25 0.25 202 
4 25 500 400 450 0.20 0.63 06316501 
5 25 800 600 650 0.20 0.40 801 
6 25 1250 1000 850 0.20 0.25 132 
4 40 320 400 450 0.15 0.63 06317321 
5 40 500 600 650 0.15 0.40 501 
6 40 800 1000 800 0.15 0.25 801 
4 64 200 400 400 0.10 0.63 06318201 
5 64 320 600 500 0.10 0.40 321 
6 64 500 1000 800 0.10 0.25 501 
4 100 100 330 250 0.15 1.25 08010101 
6 100 250 780 450 0.15 0.63 251 
4 150 64 330 200 0.15 1.5 08011649 
5 150 100 500 250 0.15 1.0 tot 
4 250 50 400 150 0.15 2.0 08013509 
5 300 64 600 200 0.15 1.25 08014649 
6 300 100 930 250 0.15 4.5 101 
4 350 32 360 100 0.15 2.8 08015329 
5 350 50 550 150 0.15 509 

') Maximum leakage current at 20°C alter 5 minutes. 
r) Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation (actor (tan 3) at 20°C and 50 Hz. 
4) Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 

can working capac- leakage ripple dissi- impe- catalog 
size voltage itance current') currentz) patios dance°) number 

(V4.~.) (µF) (µA) (mA) factor; ) ((1) suffix 

6 350 64 700 200 0.15 2.3 649 
4 400 25 330 100 0.30 5.85 08016259 
5 400 32 410 150 0.30 7.3 329 
6 400 50 630 200 0.30 4.55 509 
4 500 16 270 100 0.30 15 080 18169 

5 500 25 400 100 0.30 10 259 

6 500 32 500 150 0.30 7.9 329 

Double capacitors 

can 
size 

working 
voltage 
(V4.,) 

capac- 
itance 
(µF) 

leakage 
current') 
(µA) 

ripple 
current=) 
(mA) 

dissi- 
pation 
factor;) 

impe- catalog 
dance4) number 
(11) suffix 

4 10 640+ 640 2 x 200 2 x 300 0.30 2x1.25  064 14641 
5 10 1000+1000 2 x 330 2 x 425 0.30 2x0.8  102 
6 10 1600+1600 2 x 500 2 x 500 0.40 2x0.5  162 
4 25 250+250 2 x 200 2 x 225 0.20 2x 1.25 06416251 
5 25 400+400 2 x 300 2 x 325 020 2x0.8  401 
6 25 640+640 2 x 500 2 x 425 0.20 2x0.5  641 
4 64 100+100 2 x 200 2 x 200 0.10 2 x 1.25 064 18101 
5 64 160+160 2 x 300 2 x 250 0.10 2x0.8  161 
6 64 250+250 2 x 500 2 x 400 0.10 2x0.5  251 
3 100 25+25 2 x 100 2 x 50 0.15 2w5.0  - 081 10259 
4 100 50+50 2 x 180 2 x 125 0.15 2x2.5  509 
6 100 125+125 2x400 2x225 0.15 2x125 131 
4 150 32+32 2 x 115 2 x 100 0.15 2x3.0  081 11329 
5 150 50+50 2 x 265 2 x 125 0.15 2x2.0  509 
3 200 16+16 2w 125 2 x 50 0.15 2x4.5  081 12169 
3 250 125+12.5 2x100 2x50 0.15 2x6.3 08113139 
4 250 25+25 2 x 100 2 x 75 0.15 2x3.0  259 
5 300 32+32 2 x 330 2 x 100 0.15 2x4.0  081 14329 
6 300 50+50 2 x 500 2x 125 0.15 2x2.5  509 
3 350 8+8 2x 100 2 x 25 0.15 2x 18 081 15808 
4 350 16+16 2x200 2x50 0.15 2x9.0 169 
5 350 25+25 2 x 300 2 x 75 0.15 2x5.5  259 
6 350 32+32 2 x 360 2 x 100 0.15 2x4.5  329 
4 400 12.5+12.5 2x165 2x50 0.30 2x18.2 08116139 
5 400 16+16 2 x 200 2 x 75 0.30 2x14.5  169 

C126 



can 
size 

working 
voltage 
(V4.~.) 

capac- 
itance 
(pF) 

leakage 
current') 
(pA) 

ripple 
currentz) 
(mA) 

disci- 
pation 
factor3) 

impe- 
dance4) 
(13) 

catalog 
number 

suffix 

6 400 25+25 2 x 330 2x 100 0.30 2 x 9.1 259 
3 500 4+4 2 x 80 2 x 25 0.30 2 x 81 081 18408 
4 500 8+8 2 x 135 2 x 50 0.30 2 x 39 808 
5 500 12.5+125 2 x 200 2 x 50 0.30 2 x 26 139 
6 500 -16+16 2x270 2x75 0.30 2x20 169 

Capacitors with twistable mounting lugs 
Single capacitors 

can 
size 

working 
voltage 

(Vd.o.) 

capac- 
itance 

(pF) 

leakage 
current') 
(pA) 

ripple 
currents) 
(m A) 

dissi- 
pation 

factors) 

impe- 
dance4) 

(Ca) 

catalog 
number 
suffix 

6T 25 1250 1000 850 0.20 025 063 36132 
7 25 2000 1500 1100 0.20 0.15 202 
8 25 2500 2000 1200 0.20 0.15 252 
6T 40 800 1000 800 0.15 0.25 063 37801 
7 40 1250 1500 1100 0.15 0.15 132 
8 40 1600 2000 1200 0.15 0.15 162 
6T 64 500 1000 800 0.10 0.25 063 38501 
7 64 800 1500 1100 0.10 0.15 801 
8 64 1000 2000 1200 0.10 0.15 102 
6T 100 250 780 450 0.15 0.63 080 30251 
7 100 500 1500 650 0.15 0.63 501 
7 150 250 1150 450 0.15 0.63 080 31251 
8 150 500 2300 650 0.15 0.63 501 
6T 300 100 930 250 0.15 1.25 080 34101 
8 300 250 2300 450 0.15 0.63 251 
6T 350 64 700 200 0.15 2.3 080 35649 
9 350 250 2650 500 0.15 0.63 251 
6T 400 50 630 200 0.30 3.5 080 36509 

') Maximum leakage current at 20°C alter 5 minutes. 
2) Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation factor (tan S) at 20°C and 50 Hz. 
4) Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 

can 
size 

working 
voltage 
( V ) 

capac- 
itance 
(pF) 

leakage 
currents) 
(pA) 

ripple 
currentz) 
(mA) 

dissi- 
patios 
factor3) 

impe- 
dance°) 
(0) 

catalog 
number 
su4jix 

7 400 100 1100 200 0.30 1.75 101 
7 450 64 900 200 0.30 3.65 ,080 37649 
8 450 100 1300 200 0.30 2.3 101 
6T 500 32 500 150 0.30 10.3 080 38329 
7 500 50 780 200 0.30 6.5 509 
8 500 64 1000 200 0.30 5.2 649 
9 500 100 1500 300 0.30 3.25 101 

Double capacitors 

can 
size 

working 
voltage 

(1'a.~.) 

capac- 
itance 

(pF) 

leakage 
current') 

(pA) 

ripple 
currentz) 
(mA) 

dissi- 
potion 
factor3) 

impe- 
dance4) 

(n) 

catalog 
number 
suffix 

6T 25 640+640 2 x 500 2 x 425 0.20 2 x 0.5 064 36641 
7 25 1000+1000 2 x 780 2 x 550 0.20 2x0.3  102 
8 25 1250+1250 2x 1000 2 x 600 0.50 2x0.3  132 
6T 64 250+250 2 x 500 2 x 400 0.10 2x0.5 064 38251 
7 64 400+400 2 x 750 2 x 550 0.10 2x0.3  401 
8 64 500+500 2 x 1000 2 x 600 0.10 2x0.3  501 
6T 100 125+125 2 x 400 2 x 225 0.15 2x1.25  081 30131 
7 100 250+250 2 x 780 2 x 325 0.15 2x1.25  251 
6T 150 125+125 2 x 650 2 x 225 0.15 2x1.25  081 31131 
8 150 250+250 2 x 1150 2 x 325 0.15 2x1.25  251 
6T 300 50+50 2 x 500 2 x 125 0.15 2x2.5 081 34509 
8 300 125+125 2 x 1150 2 x 225 0.15 2x1.25  031 
6T 350 32+32 2 x 360 2x 100 0.15 2x4.5 081 35329 
9 350 125+125 2 x 1350 2 x 250 0.15 2x1.25  131 
6T 400 25+25 2 x 330 2 x 100 0.30 2x9.1 081 36259 
7 400 50+50 2 x 630 2 x 100 0.30 2x4.55  509 
7 450 32+32 2 x 460 2x 100 0.30 2x7.2 08137329 
8 450 50+50 2 x 700 2 x 100 0.30 2x4.55  509 
6T 500 16+16 2 x 270 2 x 75 0.30 2 x 20 081 38169 
7 500 25+25 2 x 400 2 x 100 0.30 2 x 13 259 
8 500 32+32 2 x 500 2 x 100 0.30 2x10.4  329 
9 500 50+50 2 x 780 2x 150 0.30 2x6.5  509 
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Capacitors for printed-wiring boards 

Single capacitors 

can working capac- leakage ripple disci- 
size voltage itance current') current3) potion 

(Vd.C.) (pF) (pA) (m A) factor3) 

impe- 
dance4) 
((3) 

catalog 
number 
suffix 

4 6.4 1600 220 600 0.50 0.63 063 53162 
5 6.4 2500 500 850 0.45 0.40 252 
6T 6.4 4000 770 1000 0.45 0.25 402 
8A 6.4 6400 1220 1300 0.45 0.15 642 
9A 6.4 8000 1550 150) 0.45 0.15 802 
4 10 1250 400 600 0.30 0.63 063 54132 
5 10 2000 630 850 0.30 0.40 202 
6T 10 3200 1000 1000 0.40 0.25 322 
9A 10 6400 2000 1500 0.40 0.15 642 
4 16 800 400 500 0.25 0.63 063 55801 
5 16 1250 600 700 0.25 0.40 132 
6T 16 2000 1000 1000 0.25 0.25 063 55202 
8A 16 3200 1500 1200 0.35 0.15 322 
9A 16 4000 2000 1300 0.35 0.15 402 
4 25 500 400 450 0.20 0.63 063 56501 
5 25 800 600 650 0.20 0.40 801 
6T 25 1250 1000 850 0.20 0.25 132 
8A 25 2000 1500 1100 0.20 0.15 202 
9A 25 2500 2000 1200 0.20 0.15 252 
4 40 320 400 450 0.15 0.63 06357321 
5 40 500 600 650 0.15 0.40 501 
6T 40 800 1000 800 0.15 0.25 801 
SA 40 1250 1500 1100 0.15 0.15 132 
9A 40 1600 2000 1200 0.15 0.15 162 
4 64 200 400 400 0.10 0.63 063 58201 
5 64 320 600 500 0.10 0.40 321 
6T 64 500 1000 800 0.10 0.25 501 
SA 64 800 1500 1100 0.10 0.15 801 
9A 64 1000 2000 1200 0.10 0.15 102 
4 100 100 330 250 0.15 1.25 080 50101 
6T 100 250 780 450 0.15 0.63 251 
8A 100 500 1500 650 0.15 0.63 501 

I ) Maximum leakage current at 20°C after 5 minutes. 
3) Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation factor (tan S) at 20°C and 50 Hz. 
')Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 

can 
size 

working 
voltage 
(V, ) 

capac- 
ttance 
(µF) 

leakage 
current s) 
(pA) 

ripple 
current') 
(m A) 

dissi- 
potion 
factor3) 

impe- 
dance') 
((3) 

catalog 
number 
suffix 

4 150 64 330 200 0.15 1.5 080 51649 
5 150 100 500 250 0.15 1.0 101 
8A 150 250 1150 450 0.15 0.63 251 
9A 200 250 1500 450 0.15 0.63 080 52251 
5 300 64 600 200 0.15 2.0 080 54649 
6T 300 100 930 250 0.15 1.25 101 
4 350 32 360 100 0.15 4.5 080 55329 
5 350 50 550 150 0.15 2.8 509 
6T 350 64 700 200 0.15 2.3 649 
4 400 25 330 100 0.30 5.85 080 56259 
5 400 32 410 150 0.30 7.3 329 
6 T 400 50 630 200 0.30 4.55 509 
8A 400 100 1200 200 0.30 2.3 101 
8A 450 64 900 200 0.30 3.65 080 57649 
4 500 16 270 100 0.30 19.5 080 58169 
5 500 25 400 100 0.30 13 259 
6T 500 32 500 150 0.30 10.3 329 
8A 500 50 780 200 0.30 6.5 509 
9A 500 64 1000 200 0.30 5.2 649 

Double capacitors 

can 
size 

working 
voltage 
(J' ) 

capac- 
itance 
(pF) 

leakage 
current') 
(pA) 

ripple 
currentz) 
(m A) 

dissi- 
potion 
factor') 

impe- 
danced) 
((1) 

catalog 
number 
suffix 

4 10 640+640 2 x 200 2 x 300 0.30 2 x 1.25 064 54641 
5 10 1000+1000 2 x 330 2 x 425 0.30 2x0.8  102 
6T 10 1600+1600 2 x 500 2 x 500 0.40 2x0.5  162 
8A 10 2500+2500 2 x 750 2 x 650 0.40 2x0.3  252 
9A 10 3200+3200 2x 1000 2 x 750 0.40 2x0.3  322 
4 25 250+250 2 x 200 2 x 225 0.20 2x 1.25 064 56251 
5 25 400+400 2 x 300 2 x 325 0.20 2x0.8  401 
6T 25 640+640 2 x 500 2 x 425 0.20 2x0.5  641 
8A 25 1000 + 1000 2 x 780 2 x 550 0.20 2 x 0.3 102 
9A 25 1250+1250 2 x 1000 2 x 600 0.50 2x0.3  132 
4 64 100+100 2 x 200 2 x 200 0.10 2x1.25  064 58101 
5 64 160+160 2 x 300 2 x 250 0.10 2x0.8  161 
6T 64 250+250 2 x 500 2 x 400 0.10 2x0.5  251 
8A 64 400+400 2 x 750 2 x 550 0.10 2a0.3  401 
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can 
size 

working 
voltage 
(V5.,.) 

capac- 
itance 
(µF) 

leakage 
current') 
(µA) 

ripple 
current2) 
(m A) 

dissi- 
patton 
factor') 

impe- 
dance') 
(11) 

catalog 
number 
suffix 

9A 64 500+500 2 x 1000 2 x 600 0.10 2x0.3  501 
4 100 50+50 2 x 180 2 x 125 0.15 2x2.5 081 50509 
6T 100 125+125 2 x 400 2 x 225 0.15 2 x 1.25 131 
8A 100 250+250 2 x 780 2 x 325 0.15 2x1.25  251 
4 150 32+32 2 x 115 2 x 100 0.15 2x3.0 081 51329 
5 150 50+50 2 x 265 2x 125 0.15 2x2.0  509 
8A 150 125+125 2 x 650 2 x 225 0.15 2x1.25  131 
4 250 25+25 2 x 200 2 x 75 0.15 2 x 3.0 081 53259 
6T 250 50+50 2 x 400 2 x 125 0.15 2x1.5  509 
5 300 32+32 2 x 330 2x 100 0.15 2 x 4.0 081 54329 
6T 300 50+50 2 x 500 2 x 125 0.15 2x2.5  509 
4 350 16+16 2x200 2x50 0.15 2x9.0 08155169 
5 350 25+25 2 x 300 2 x 75 0.15 2x5.5  259 
6T 350 32+32 2 x 360 2x 100 0.15 2x4.5  329 
6T 400 25+25 2 x 330 2 x 100 0.30 209.1 081 55259 
8A 400 50+50 2 x 630 2x 100 0.30 2x4.55  509 
8A 450 32+32 2 x 460 2x 100 0.15 2x5.5 081 57329 
4 500 8+8 2 x 135 2 x 50 0.30 2 x 39 081 58808 
5 500 12.5+ 12.5 2 x 200 2x50 0.30 2 x 26 139 
6T 500 16+16 2 x 270 2 x 75 0.30 2 x 20 169 
8A 500 25+25 2 x 400 2 x 100 0.30 2 x 13 259 
9A 500 32+32 2 x 500 2 x 100 0.30 2x10.4  329 

') Maximum leakage current at 20°C after 5 minutes. 
') Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation factor (tan d) at 20°C and 50 Hz. 
°) Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 

Multiple types for high voltages 

35 d 4 

D+3

Fig. 1 Fig. 2 Fig. 3 

t 

capacitance 
(µF) 

max. Fig. D H 
voltage (mm) (mm) 

( 

e. .) 

cat. number 

50+ 50+ 50 

100+100+ 50 
200+100+ 50+25 
200+100+ 50+25 
200+100+ 50+25 

CI 32 

350 35 80 063 90027 
300 2 35 80 063 90022 
300 2 35 80 06790003 
300 1 35 80 06790012 
300 2 35 80 06790013 
300 3 35 80 06790014 



Large long life type (I.E.C. type 1) 

Fig. can 
size 

D 
(mm) 

L 
(mm) 

t 
(mm) 

1 5 21.3 49.3 8 
1 6 25.3 49.3 8 
1 7 25.3 80.3 12 
1 8a 30.3 50.3 12 
1 8 30.3 80.3 12 
2 9a 35.3 50.3 12 
2 9 35.3 80.3 12 
2 10 40.5 80.3 12 

Temperature range: —40 to +85°C 
Tolerance on capacitance: —10 to +50% 
Catalogue numbers: 2222 071  , 2222 072 ,2222 073 
Max (d.c.+peak a.c.) voltage at >i40°C: 1.1 x rated voltage 

+2

l l

t 

Fig. 1 
(single) 

Fig 2 
(double) 
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ELECTROLYTIC CAPACITORS 

can 
size 

rated 
volt- 
age 
(V) 

capacitance 
(µF) 

max. ripple 
current (A)') 

leakage 
current') 
(µA) 
max. 

tan 4 at 
100 Hz 
max. 

impedance 
at 100 kHz 
(mfg) max. 

catal. No. 
2222 
followed by 

50°C 85°C 

6 6.3 10000 4.0 1.8 380 0.50 60 07113103 
7 6.3 15000 6.1 2.7 570 0.50 50 07113153 
8a 6.3 15000 5.5 2.5 570 0.50 50 07313153 
8 6.3 22000 8.3 3.7 835 0.50 50 071 13223 
9a 6.3 11000+11000 7.5 3.3 420+420 0.50 60+60 07213113 
9 6.3 16500+16500 11 4.9 625+625 0.50 50+50 07213173 

10 6.3 23500+23500 14.2 6.3 890+890 0.50 50+50 07213243 

5 10 4700 2.5 1.1 280 0.35 80 07114472 
6 10 6800 4.0 1.8 410 0.35 60 07114682 
7 10 10000 6.0 2.7 600 0.35 50 071 14103 
8a 10 10000 5.4 2.4 600 0.35 50 07314103 
8 10 15000 8.2 3.7 900 0.35 50 071 14153 
9a 10 7500+7500 7.3 3.3 450+450 0.35 60+60 07214752 
9 10 11000+11000 10.6 4.8 660+660 0.35 50+50 07214113 

10 10 16500+16500 13.4 6.0 990+990 0.35 50+50 07214173 

5 16 3300 2.4 1.1 320 0.25 80 07115332 
6 16 4700 3.9 1.7 450 0.25 60 071 15472 
7 16 6800 5.8 2.6 655 0.25 50 07115682 
8a 16 6800 5.3 2.4 655 0.25 50 07315682 
8 16 10000 7.9 3.5 960 0.25 50 07115103 
9a 16 5000+5000 7.1 3.2 480+480 0.25 60+60 07215502 
9 16 7500+7500 10.5 4.7 720+720 0.25 50+50 07215752 

10 16 11000+11000 13.8 6.1 1060+1060 0.25 50+50 07215113 

5 25 2200 2.2 1.0 330 0.20 80 071/6222 
6 25 3300 3.7 1.7 495 0.20 60 07116332 
7 25 4700 5.4 2.4 705 0.20 50 07116472 
8a 25 4700 4.9 2.2 750 0.20 50 07316472 
8 25 6800 7.3 3.3 1020 0.20 50 07116682 

9a 25 3400+3400 6.5 2.9 510+510 0.20 60+60 07216342 

9 25 5000+5000 9.6 4.3 750+750 0.20 50+50 07216502 

10 25 7500+7500 12.6 5.7 1125+1125 0.20 50+50 07216752 

Notes to the table: 
') Max. permissible r.m.s. values of riple current, of any frequency and with the rated voltage 
applied, for single capacitors and for paralleled double capacitors. When both sections of a double 
capacitor carry ripple current, 4>< stated limits apply to each section; when only one section carries 
ripple current, 4,j2 x stated limits apply. 
') Leakage current 5 min after application of the rated voltage. 
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can 
size 

rated capacitance 
volt- (µF) 
age 
(V) 

max. ripple 
current (A)') 

leakage 
current z) 
(µA) 
max. 

tan d at 
100 Hz 
max. 

impedance 
at 100 kHz 
(mf)) max. 

catal. No. 
2222 
followed by 

50°C 85°C 

5 40 1000 2.1 1.0 240 0.15 125 07117102 
6 40 2200 2.9 13 530 0.15 100 07117222 
7 40 3300 5.2 2.4 795 0.15 80 07117332 
8a 40 3300 3.8 1.7 795 0.15 80 07317332 
8 40 4700 7.0 3.1 1130 0.15 80 07117472 
9a 40 2350+2350 5.3 2.4 560+560 0.15 100+100 07217242 
9 40 3400+3400 9.1 4.1 820+820 0.15 80+80 07217342 

10 40 5000+5000 12.0 5.3 1200+1200 0.15 80+80 07217502 

5 63 680 2.1 0.8 260 0.10 125 07118681 
6 63 1000 2.9 1.3 380 0.10 100 07118102 
7 63 1500 4.3 2.0 570 0.10 80 07118152 
8a 63 1500 3.8 1.7 570 0.10 80 07318152 
8 63 2200 5.8 2.6 835 0.10 80 07118222 
9a 63 1100+1100 5.3 2.4 415+415 0.10 100+100 07218112 
9 63 1650+1650 7.8 3.5 625+625 0.10 80+80 07218172 

10 63 2350+2350 10 4.5 890+890 0.10 80+80 07218242 

Notes to the table: 
') Max. permissible r.m.s. values of ripple current, of any frequency and with the rated voltage 
applied for single capacitors and for paralleled double capacitors. When both sections of a double 
capacitor carry ripple current, } x stated limits apply to each section; when only one section car-
ries ripple current, .J2 x stated limits apply. 
2) Leakage current 5 min after application of the rated voltage. 

Mounting clamps for 071 and 073 series 

can size catalog number 

5 4322 043 03290 
6.7 03300 
8 03310 
9 03320 

10 03330 
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ELECTROLYTIC CAPACITORS 

Small long life type 

can axial version printed-wiring version 
size 

D L D L S 
(mm) (mm) (mm) (mm) (mm) 

1 8.3 22.5 11.3 30 10.16 
2 10.5 22.5 12.9 31 10.16 
3 10.5 30.5 12.9 39 10.16 
4 13 30.5 15.3 39 10.16 

I- 3 

 C 

 —Y~ 

Temperature range: —40 to +70°C 
Tolerance on capacitance: —10 to +50 
Catalog number: 2222 101 1 . ....axial version 

2222 101 4 . ....printed-wiring version 

Axial version 

 .9 1241048 

Printed wiring version 

can working capac- leakage ripple dissi- impe- catalog 

size voltage llance current') currentz) pation dance') number 

(I'a.~.) (µF) (µA) (mA) factor3) (R) suffix 

1 4 25 6 20 0.20 6 2259 

1 4 50 7 40 0.30 6 2509 

2 4 80 8 55 0.30 4 2809 

3 4 160 11.5 90 0.30 2 2161 
4 4 320 18 145 0.30 1 2321 
1 6.4 20 6.5 25 0.20 6 3209 

1 6.4 40 7.5 40 0.25 6 3409 

2 6.4 64 9 55 0.25 4 3649 

3 6.4 125 13 90 0.25 2 3131 
4 6.4 250 21 145 0.25 1 3251 

1 10 16 6.5 25 0.15 6 4169 

1 10 32 8 40 0.20 6 4329 

2 10 50 10 55 0.20 4 4509 

3 10 100 15 90 0.20 2 4101 

4 10 200 25 145 0.20 1 4201 

1 16 10 6.5 25 0.15 6 5109 

1 16 20 8 40 0.15 6 5209 

2 16 32 10 55 0.15 4 5329 

3 16 64 15.5 90 0.15 2 5649 
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can 
size 

working 
voltage 
(Vd.°.) 

capac- 
trance 
(µF) 

leakage 
current') 
(µA) 

ripple 
current=) 
(mA) 

dissi- 
pation 
factor;) 

impe- 
dance°) 
(Cl) 

catalog 
number 
suffix 

4 16 125 25 145 0.15 1 5131 
1 25 6.4 6.5 25 0.10 6 6648 
1 25 12.5 8 40 0.10 6 6139 
2 25 20 10 55 0.10 4 6209 
3 25 40 15 90 0.10 2 6409 
4 25 80 25 145 0.10 1 6809 
1 40 4 6.5 15 0.10 6 7408 
1 40 8 8 25 0.10 6 7808 
2 40 12.5 10 35 0.10 4 7139 
3 40 25 15 55 0.10 2 7259 
4 40 50 25 90 0.10 1 7509 
1 64 2.5 6.5 15 0.10 6 8258 
1 64 5 8 25 0.10 6 8508 
2 64 8 10 35 0.10 4 8808 
3 64 16 15.5 55 0.10 2 8169 
4 64 32 25.5 90 0.10 1 8329 

') Maximum leakage current at 20°C after 5 minutes. 
z) Maximum permissible ripple current at 100 Hz and 70°C. 
') Maximum dissipation factor (tan E) at 20°C and 50 Hz. 
°) Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 

Large long life type (LE.C. type 1) 

can 
size 

D
(mm) 

L 
(mm) 

S 
(mm) 

Ii 35.8 82 15 
12 35.8 114 15 
14 50.8 82 22 
15 50.8 114 22 
16 65.8 114 31 

r*~ 

9 

Temperature range: —40 to +70`C 
Tolerance on capacitance: —10 to +50 
Catalog number: 2222106  working voltage 6.3 to 63 Va. . 

2222 107  working voltage 100 Vd.O. 

Mounting clamps for 106 and 107 series 

For cans with 35 mm dia.: 4322 043 04270 
50 mm dia.: 04280 
65 mm dia.: 04290 
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can 
size 

rated 
voltage 
(V) 

capac• 
itance 
(µF) 

leakage 
current') 
(mA) 

ripple current 
(A)2) 

tan S at 
100 Hz 
max. 

cat. number 
2222 
followed by 

50°C 85°C 

11 6.3 22000 0.9 7 3.1 0.45 10613223 
12 6.3 33000 1.3 10 4.5 0.55 10613333 
14 6.3 47000 1.8 12 5.4 0.60 10613473 
15 6.3 68000 2.6 17 7.7 0.70 10613683 
16 6.3 150000 5.7 28 12.6 1.0 10613154 

11 10 15000 0.9 7 3.1 0.30 10614153 
12 10 22000. 1.4 10 4.5 0.35 10614223 
14 10 33000 2.0 12 5.4 0.40 10614333 
15 10 47000 2.9 17 7.7 0.45 10614473 
16 10 100000 6.0 28 12.6 0.70 1O614104 

11 16 10000 1.0 7 3.1 0.20 10615103 
12 16 15000 1.5 10 4.5 0.25 10615153 
14 16 22000 2.2 12 5.4 0.25 10615223 
15 16 3300 3.2 17 7.7 0.30 10615333 
16 16 68000 6.6 28 12.6 0.45 10615683 

11 25 6800 1.1 7 3.1 0.15 10616682 
12 25 10000 1.5 10 4.5 0.16 10616103 
14 25 15000 2.3 12 5.4 0.19 10616153 
15 25 22000 3.3 17 7.7 0.20 10616223 
16 25 47000 7.1 28 12.6 0.32 10616473 

11 40 4700 1.2 7 3.1 0.10 10617472 
12 40 6800 1.7 10 4.5 0.11 10617682 
14 40 10000 2.4 12 5.4 0.12 10617103 
15 40 15000 3.6 17 7.7 0.14 10617153 
16 40 33000 8.0 28 12.6 0.20 10617333 

11 63 2200 0.9 7 3.1 0.050 10618222 
12 63 3300 1.3 10 4.5 0.055 /0618332 
14 63 4700 1.8 12 5.4 0.050 10618472 
15 63 6800 2.6 17 7.7 0.060 10618682 
16 63 15000 5.7 28 12.6 0.100 10618153 

I1 100 1500 0.9 7 3.1 0.40 10710152 
12 100 2200 1.4 10 4.5 0.40 10710222 
14 100 3300 2.0 12 5.4 0.40 107' 10332 
IS 100 4700 2.9 17 7.7 0.40 10710472 
16 100 10000 6.0 28 12.6 0.40 10710103 

') Max. leakage current at 20°C after 5 minutes. z) Max. permissible ripple current at 100 Hz. 
Note: Mounting position not with terminals down. 
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ELECTROLYTIC CAPACITORS 

Small solid aluminium type 

can 
size 

axial 
version 

printed-wiring 
version 

D 

(-

L S 
(nun) (mm) 

L 
(mm) 

1 6.6 14.5 7.62 24.5 
2 6.6 21 7.62 30.5 
3 8.3 21 7.62 30.5 
4 10.4 21 10.16 30.5 
5 10.4 27 10.16 39.3 
6 12.9 27 10.16 39.3 

tl

~:,aws 

u- •~— u 

+ 

1

—v. 

Axial version (insulated) 

d=0.6 for can size 1 and 2 
d=0.8 for 3106 

Temperature range: —80 to +85°C 
Tolerance on capacitance: ±20% 
Catalog number: 2222 121 1 .....axial version 

2222 121 4 .....printed-wiring version Printed-wiring version 

can 
size 

working 
voltage 

capac- 
itance 
(gF) 

leakage 
current') 
( iA) 

ripple 
current=) 
(mA) 

dissi- 
patios 
factor°) 

impe- 
dance`) 
(I)) 

catalog 
number 
suffix 

1 4 27 9 100 0.20 2.5 2279 
2 4 56 32 155 0.20 1.25 2569 
3 4 100 57 235 0.20 0.75 2101 
4 4 180 80 350 0.20 0.5 2181 
5 4 270 105 505 0.20 0.4 2271 
6 4 390 120 685 0.20 0.4 2391 
1 6.3 22 12 90 0.18 2.5 3229 
2 6.3 47 43 150 0.18 1.25 3479 
3 6.3 82 73 225 0.18 0.75 3829 
4 6.3 150 107 340 0.18 0.5 3151 
5 6.3 220 140 480 0.18 0.4 3221 
6 6.3 330 160 670 0.18 0.4 3331 
1 10 15 15 80 0.16 2.5 4159 
2 10 33 53 135 0.16 1.25 4339 
3 t0 56 90 195 0.16 0.75 4569 
4 t0 100 133 290 0.16 0.5 4101 

a 
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can 
size 

working 
voltage 
(V) 

capac- 
itance 
( sF) 

leakage 
current 1) 

(p A) 

ripple 
current2) 
(m A) 

dissi- 
pation 
factor3) 

impe- 
dance`) 
((1) 

catalog 
number 
suffix 

5 10 150 175 420 0.16 0.4 4151 
6 10 220 200 575 0.16 0.4 4221 
1 16 8.2 18 65 0.14 2.5 5828 
2 16 18 57 105 0.14 1.25 5189 
3 16 33 105 160 0.14 0.75 5339 
4 16 56 160 240 0.14 0.5 5569 
5 16 82 210 335 0.14 0.4 5829 
6 16 120 240 465 0.14 0.4 5121 
1 25 5.6 21 55 0.14 5.0 6568 
2 25 12 60 95 0.14 2.5 6129 
3 25 22 110 140 0.14 1.5 6229 
4 25 39 185 210 0.14 1.0 6399 
5 25 56 245 295 0.14 0.8 6569 
6 25 82 280 405 0.14 0.5 6829 
1 40 2.7 24 45 0.10 5.0 7278 
2 40 5.6 84 70 0.10 2.5 7568 
3 40 10 145 105 0.10 1.5 7109 
4 40 18 212 160 0.10 1.0 7189 
5 40 27 280 230 0.10 0.8 7279 
6 40 39 320 305 0.10 0.5 7399 

') Maximum leakage current at 20°C after 5 minutes. 
2) Maximum permissible ripple current at 100 Hz and 70°C. 
3) Maximum dissipation factor (tan S) at 20°C and 100 Hz. 
4) Maximum impedance at 20°C and 100 kHz. 
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ELECTROLYTIC CAPACITORS 

Miniature solid tantalum type 

can 
size 

D 
(mm) 

L 
(mm) 

1 single-ended 1.9 2.5 
2 version 1.9 3.8 

3 axial version 1.9 4.7 
4 2.4 5.2 
5 3.4 7.2 

Colour code: capacitance = a x b µF; rated voltage =cV 

colour a b c 
(µF) (V) 

black 1 1 2.5 
brown 1.2 10 4 
red 1.5 10 6.3 
orange 1.8 10' 10 
yellow 2.2 16 
green 2.7 25 
blue 3.3 40 
violet 3.9 63 
grey 4.7 1 
white 5.6 1.6 
silver 6.8 10-z
gold 8.2 10- ' 

Temperature range: —40 to +85°C 
Max. temperature 1 h per 24 h: 125'C 
Tolerance on capacitance: —20 to +50 
Catalogue number 2222 142 

C142 

Axial-lead version 

Single-ended version 

+ 



Single-ended version 

can 
size 

working 
voltage 

(V) 

capac- 
ttance 

(jsF) 

leakage 
current1) 
(µA) 

ripple 
current 2) 
(mA) 

tan S 
s) 

impedance 
a) 

(11) 

catalog 
number 
suffix 

1 1.6 0.82 0.5 0.1 0.15 75 10827 
1 2.2 0.5 0.25 0.15 60 10228 
2 4.7 1 0.5 0.15 50 10478 

1 2.5 0.47 0.5 0.1 0.10 75 11477 
1 1.5 0.5 0.25 0.10 60 11158 
2 2.7 1 0.5 0.10 50 11278 

1 4 0.33 0.5 0.1 0.10 75 12337 
1 1.00 0.5 0.25 0.10 60 12108 
2 1.8 1 0.5 0.10 50 12188 

1 6.3 0.22 0.5 0.1 0.08 75 13227 
1 0.56 0.5 0.25 0.08 60 13567 
2 1.2 1 0.5 0.08 50 13128 

1 10 0.12 0.5 0.1 0.08 75 14127 
1 0.39 0.5 0.25 0.08 60 14397 
2 0.82 1 0.5 0.08 50 14827 

1 16 0.015 0.5 0.02 0.08 150 90004 
1 0.039 0.5 0.04 0.08 150 90005 
1 0.082 0.5 0.1 0.08 100 90006 
1 0.22 0.5 0.25 0.08 75 15227 
2 0.47 1 0.5 0.08 50 15477 

1 25 0.047 0.5 0.1 0.08 75 90014 
1 0.15 0.5 0.25 0.08 60 16157 
2 0.27 1 0.5 0.08 50 16277 

t) Maximum leakage current after 5 minutes. 
2) Maximum permissible ripple current at 100 Hz and 85°C. 
3) Maximum dissipation factor at 100 Hz 
')Maximum impedance at 100 kHz. 
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ELECTROLYTIC CAPACITORS 

Axial-lead version 

can working capac- leakage ripple tan b impedance catalog 
size voltage itance current') currentr) 3) ) number 

(V) (µF) (PA) (mA) ((1) suffix 

3 1.6 10 1 1 0.15 10 20109 
4 22 1.5 2.5 0.15 7.5 20229 
5 56 2.5 7 0.15 3.5 20569 

3 2.5 6.8 1 1 0.10 10 21688 
4 15 1.5 2.5 0.10 7.5 21159 
5 39 2.5 7 0.10 3.5 21399 

3 4 3.9 1 1 0.10 10 22398 
4 10 1.5 2.5 0.10 7.5 22109 
5 22 2.5 7 0.10 3.5 22229 

3 6.3 2.7 1 1 0.08 10 23278 
4 6.8 1.5 2.5 0.08 7.5 23688 
5 15 2.5 7 0.08 3.5 23159 

3 10 1.5 1 1 0.08 10 24158 
4 3.9 1.5 2.5 0.08 7.5 24398 
5 10 2.5 7 0.08 3.5 24109 

3 16 1 1 1 0.08 10 25108 
4 2.7 Ii 2.5 0.08 7.5 25278 
5 6.8 2.5 7 0.08 3.5 25688 

3 25 0.68 1 1 0.08 10 26687 
4 1.5 1.5 2.5 0.08 7.5 26158 
5 4.7 2.5 7 0.08 3.5 26478 

') Maximum leakage current after 5 minutes. 
3) Maximum permissible ripple current at 100 Hz and 85°C. 
3) Maximum dissipation factor at 100 Hz. 
')Maximum impedance at 100 kHz 
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Solid tantalum type 

can D L d 
size (mm) (mm) (mm) 

1 3.45 7.25 0.64 
2 4.7 12.05 0.64 
3 7.35 17.4 0.64 
4 8.9 19.95 0.64 
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ELECTROLYTIC CAPACITORS 

Temperature range: —55 to +85°C 
Tolerance on capacitance: ±20% (10% on request) 
Catalog number: 2222 143 

can 
size 

d.c. rated 
voltage 
at 85°C 
(V) 

capacitance 
(NF) 

leakage 
currents) 
(µA) 

catalog 
number 
suffix 

1 6 5.6 1 13568 
1 6 6.8 1 13688 
2 6 47 6 13479 
2 6 56 7 13569 
3 6 150 18 13151 
3 6 180 21 13181 
4 6 270 32 13271 
4 6 330 40 13331 
1 10 3.9 1 14398 
1 10 4.7 1 14478 
2 10 27 5 14279 
2 10 33 7 14339 
2 10 39 8 14399 
3 10 82 16 14829 
3 10 100 20 14101 
3 10 120 24 14121 
4 10 180 36 14181 
4 10 220 44 14221 
1 15 2.7 1 15278 
1 15 3.3 1 15338 
2 15 18 5 15189 
2 15 22 7 15229 
3 15 56 17 15569 
3 15 68 20 15689 
4 15 120 36 15121 
4 15 150 45 15151 
1 20 1.2 1 16128 
1 20 1.5 1 16158 
1 20 1.8 1 16188 
1 20 22 1 16228 
2 20 8.2 3 16828 
2 20 10 4 16109 
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can 
size 

d.c.rated 
voltage 
at 85°C 
(V) 

capacitance 
(µF) 

leakage 
current') 
(µA) 

catalog 
number 
suffix 

2 20 12 5 16129 
2 20 15 6 16159 
3 20 27 11 16279 
3 20 33 13 16339 
3 20 39 16 16399 
3 20 47 19 16479 
4 20 56 22 16569 
4 20 68 27 16689 
4 20 82 33 16829 
4 20 1t 40 16101 
1 35 0.33 1 17337 
1 35 0.39 1 17397 
1 35 0.47 1 17477 
1 35 0.56 1 17567 
1 35 0.68 1 17687 
1 35 0.82 1 17827 
1 35 1 1 17108 
2 35 1.2 1 17128 
2 35 1.5 1 17158 
2 35 1.8 1 17188 
2 35 2.2 2 17228 
2 35 2.7 2 17278 
2 35 3.3 2 17338 
2 35 3.9 3 17398 
2 35 4.7 3 17478 
2 35 5.6 4 17568 
2 35 6.8 5 17688 
3 35 8.2 6 17828 
3 35 10 7 17109 
3 35 12 8 17129 
3 35 15 11 17159 
3 35 18 13 17189 
3 35 22 15 17229 
4 35 27 19 17279 
4 35 33 23 17339 
4 35 39 27 17399 
4 35 47 33 17479 

1) Maximum leakage current at 25°C after 5 minutes. 
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Fig. 1 

VARIABLE CAPACITORS 

Tubular ceramic trimmers 

Temperature range: —50 to +100°C 
Temperature coefficient: (-200±200) 10_ 6

/deg C 
Maximum working voltage: 500 Va,. 
Min. parallel damping at 1.5 MHz: 3 M52 
Soldering: 260°C, 4 s 
Operating torque: 0.4-5 N cm 

cap, swing 

(pF) 

zero cap. 

(pF) 

dimensions (mm) Fig. catalog number 

L A 

33 50.8 5.5 13.5 1 2222 801 20001 
36 50.8 8.5 16.5 1 20002 
39 X0.9 11.5 19.5 1 20003 
312 51 14.5 22.5 1 20004 
33 50.8 5.5 13.5 2 20005 
36 50.8 8.5 16.5 2 20006 

9 0.9 11.5 19.5 2 20007 
312 51 14.5 22.5 2 20008 
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Temperature range: —50 to +180°C 
Max. working voltage: 400 1d.,, 
Min. parallel damping at 1.0 MHz: 3 MQ 
Soldering: 

stator tag: in conformity with I.E.C. 68, 
test T 

cap: the soldering temperature must 
lie between 240°C and 260°C, 
maximum soldering time is 10 s. 

Operating torque 0.1-2 N cm 

5-05 

a 

. ml 

cap. zero temp, coef dimensions catalog number 
swing cap. ]0' 6/degC (mm) 
(pF) (pF) L A 

/U\ 
I I 

i 

33 50.8 —200±200 7.8 10.5 222280120051 
,6 50.8 —300±200 10.8 13.5 20052 

C149 



VARIABLE CAPACITORS 

Temperature range: —50 to +100°C 
Temperature coefficient: 

trimmers 2222 801 96003: (150± 150) 11f5/deg C 
2222 801 96002: (150±100) (0-6/deg C 

Max. working voltage: 500 Va.~. 
Min. parallel damping at 1.0 MHz: 10 MO 
Soldering: 250°C. 4s 
Operating torque: 0.4-5 Ncm 

cap. swing zero cap. Fig. catalog number 
(pF) (pF) 

33 60.5 1 2222 801 96003 
,6 50.7 2 96002 

Fig. 1 Fig. 2 

Temperature range: —50 to +100°C 
Temperature coe0icient: (-200±200) 10°/deg C 
Max. working voltage: 500
Min. parallel damping at 1.0 MHz: 3M0 
Operating torque: 0.4-5 Ncm 

cap, swing 
(pF) 

zero cap. 
(pF) 

dimensions (mm) 
L A 

3 50.8 I 1 14.5 
,6 60.8 14 17.5 
,9 60.9 17 20.5 
312 61.0 20 23.5 

18 61.7 20 23.5 

catalog number 

2222 802 20001 
20002 
20003 
20004 
20005 
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Temperature range: —50 to + 100°C 
Max. working voltage: 500 Vn.~. 
Min. parallel damping at 

1.0 MHz: 10 MO 
Operating torque: 0.4-4 Ncm 

cap. zero temp. dimensions catalog 
swing cap. coeff. (mm) number 
(p F) (pF) (10-6 /deg C) L A 

,3 50.5 —10+60 12.4 22.5 222280220011 
>4.5 50.6 —10±60 15.4 25.5 20012 
>6 50.7 —10±60 17.9 28.0 20013 
39 50.9 —250±250 15.4 25.5 20014 

12 51.0 —250±250 18.4 28.0 20015 

Temperature range: —50 to + 100°C 
Temperature coefficient: 

trimmers 2222 802 96035: (-200±200) 10-6 /deg C 
2222 802 96036: (-300±200) 10' 6/deg C 

Max. working voltage: 400 Vd.°.
Min. parallel damping 

at 1.0 MHz: 10 MO 
Operating torque:0.1-2 Ncm 

Catalog number: 2222 802 

cap. swing zero cap. dimensions (mm) catalog 
(pF) (pF) L I A number 

suffix 

.3 50.8 8.3 7.3 9 96035 

.6 50.8 11.3 10.3 12 96036 
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VARIABLE CAPACITORS 

M6x05 
Q6'$* 

1.3:x2

2.5 

6-a 

mr~5sas

Fig. 3 

C152 

Fig. 1 

0.6~o'fi

N 

5-S,

m5.5*Os 

Fig. 2 

Fig. 4 
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These trimmers are available with a low dielectric constant (class A types) and with a high dielectric 
constant (class B types). 

Temperature range: —50 to +100°C 
Temperature coefficient 

class Atypes: (-10±60)10-a/degC 
class B types: (-200±150) 

]0_ 6/deg C 

Max. working voltage 
class A types (according Figs. I and 2): 500 Va.~. 
class B types (according Figs. 1 and 2): 500
class B types (according Figs. 3 and 4): 400 Va.~. 

Min. parallel damping at 1.5 MHz: l0 MCI 
class A types: 10 MCI 
class B types: 3 MCI 

cap. swing zero cap. 
(pF) (pF) 

class dimensions (mm) catalog number 
see Figs. 1 and 2 2222 802 960.. 

L A at Cm;,, Fig. 1 Fig. 2 

33 50.8 B 11 14.5 44 51 
36 50.8 14 17.5 45 52 
39 50.9 17 20.5 46 53 
312 51.0 20 23.5 47 54 

33 50.5 A 14 14 66 69 
34.5 50.6 17 17 67 71 
36 50.7 19 20 68 72 

cap. swing zero cap. 
(pF) (pF) 

class dimensions (mm) 
see Figs. 3 and 4 

catalog number 
2222 802960.. 

L A at C, ,, Fig. 3 Fig. 4 

33 50.8 B 8.8 7.8 55 57 
36 <0:8 11.8 10.8 56 58 
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VARIABLE CAPACITORS 

Concentric air dielectric trimmers 

13+ 

1.3 

E 
V 

tar) ,, , 

Temperature range: —40 to +85°C 
Min. parallel damping at 1.5 MHz: 10 MO 
Tolerance on capacitance swing: +20° 
Operating torque: 0.5-6.5 Ncm 

13+

M6za5 
fi55

cap. swing zero cap. max. temp. coef 
(pF) (pF) working (10-6/deg C) 

voltage_ 
(V ) 

,6.4 53.5 500 40±100 
310 53.5 325 30±75 
316 53.5 250 20±75 
325 53.5 250 10±50 

type maximum dimensions (mm) catalog number 2222 804 

below 
chassis (a) 

above 
chassis (b) 

6.4 pF 10 pF 16 pF 25 pF 

with tags 
trim-key 
adjustment 

non-insulated 
rotor 

3.5 27 20021 20022 20023 20024 

insulated 
rotor 

7.5 27 20001 20002 20003 20004 
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type maximum dimensions (mm) catalog number 2222 804 

below above 6.4 pF 
chassis (a) chassis (b) 

with tags, non-insulated 
screw- rotor 3.5 41.5 20031 
driver 
adjustment insulated 

rotor 7.5 41.5 200t1 

with pins, non-insulated 
trim-key rotor 3.5 29 20041 
adjustment 

with pins, non-insulated 
screw-driver rotor 3.5 43.5 20051 
adjustment 

Air dielectric trimmers 

Fig. 2 

Temperature range: —40 to +85°C 
Temperature coefficient: (150±150) 10-6/deg C 
Min. parallel damping at 1.5 MHz: 10 M62 
Tolerance on capacitance: +20% with a minimum of 1 pF 
Operating torque: 2-6 Ncm 

10 pF 16 pF 25 pF 

20032 20033 20034 

20012 20013 20014 

20042 20043 20044 

20052 20053 20054 

Fig. 3 
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VARIABLE CAPACITORS 

type Fig. cap. zero dimension catalog number 2222 804  
swing cap. L without with 
(pF) (pF) (mm) locking device locking device 

single-stator 1 

Wwwww

 

split-stator 1 3 

3 

differential 

single-stator 2 3 
3 
3 
3 
3 

split-stator 2 3 
3 
3 

differential 2 3 

3 

single-stator 3 3 
3 
3 
3 
3 

2.5 
4 
6.4 

10 
16 

5 3 
53 
53 
53 
53 

) 

17.5 
17.5 
17.5 
21 
21 

00001 
00002 
00003 
00004 
00005 

1.6 52 17.5 00006 
2.5 52 2) 21 00007 
4 52.5 21 00008 

10 53.513 21 00009 
16 3.5J> ) 21 00011 

6.4 53 16 01001 01006 
10 53 16 01002 01007 
16 53.5 ) 19.5 01003 01008 
25 53.5 19.5 01004 01009 
40 64 19.5 01005 01011 

2.5 52 16 01012 01015 
4 2.5 ) 19.5 01013 01016 
6.4 2.5I 19.5 01014 01017 

6.4 53 1 16 01018 01023 
10 5 3 3 16 01019 01024 
16 5 3.5( ) 19.5 01021 01025 
25 53.5 19.5 01022 01026 

10 53.5 23 02001 02007 
16 5 3.5 23 02002 02008 
25 54 i 23 02003 02009 
40 ) 4.5() 26.5 02004 02011 
64 55 26.5 02005 02012 

100 55.5 36.5 02006 02013 

1) Measured between stator and rotor 
Z) Measured between the two stators 
3) Measured between stators and rotor 
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type Fig. cap. zero dimension catalog. number 2222 804 
swing cap. L 
(pF) (pF) (mm) 

split-stator 3 3 2.5 52 23 
3 4 52 J 26.5 
3 6.4 52 I t 26.5 
3 10 5 2.5( ) 26.5 
3 16 53 36.5 

25 53 J 36.5 

without 
locking device 

with 
locking device 

02014 02021 
02015 02022 
02016 02023 
02017 02024 
02018 02025 
02019 02026 

') Measured between the two stators 

Temperature range: -40 to +85°C 
Temperature coefficient: 5150.10-6 /deg C 
Min. parallel damping at 1.5 MHz: 10 MCI 
Tolerance on capacitance: +10 % with a minimum of 1 pF 
Operating torque: 2-6 Ncm 

•  2a0.2~

Fig. 7 

•45a 

152420° * 

type capacitance 
swing 
(pF) 

single-stator 3 6.4 
310 
316 
325 
340 

zero 
capacitance 

catalog 
number 

(pF) 2222 804 

53 01027 
53 01028 
53.5 ') 01029 
53.5 01031 
54 01032 

') Measured between stator and rotor 
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VARIABLE CAPACITORS 

type capacitance zero catalog 
swing capacitance number 
(pF) (pF) 2222 804 

split-stator 3 2.5 52 01033 
3 4 2.5 ) 01034 
3 6.4 52.5 90541 

differential 3 6.4 53 01035 
310 53 (z 01036 
316 5 3.51 ) 01037 
325 53.5 01038 

') Measured between the two stators. °) Measured between stators and rotor. 

Film dielectric trimmers 

Temperature range: —40 to +70°C 
Max. working voltage: 100 V6.~, 
Soldering: 260°C. 3s 

max. min. temp. coejj: par. operating Fig. catalog number 
cap. cap. (10-6 /deg C) damping at torque 2222 808 
(pF) (pF) 1.0 MHz (Ncm) 

(MU) top top and bottom 
adjustment adjustment 

3 3.5 51.2 —550±250 >10 0.1-1.5 1 00014 
3 5.5 51.4 —750±300 >10 0.1-1.5 1 00004 00011 
>10 52 -200±300 >3 0.1-1.5 1 00005 00012 
322 52 -350±250 >3 0.1-1.5 1 00006 00013 
340 55.5 —400±300 >3 0.2-2.5 2 91503 
365 55.5 —200±300 >3 0.2-25 2 01001 01004 

Temperature range: —40 to +150°C 
Max. working voltage: 500 V 

max. min. temp. coejj. tan ö operating Fig. catalog number 
cap. cap. (10-6 /deg C) 1.0 MHz torque 2222 809 
(pF) (pF) (MCI) (Ncm) 

33 51 —200±150 <10.10-4 0.1-1.5 3 05001 
39 51.8 -250±75 

<10.10_• 0.25-2.0 3 05002 
318 52 -250±75 <25.10- ` 0.25-2.0 3 05003 
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Fig. 3 

2 pb.8,

Fig. 2 

Fig. 4 
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VARIABLE CAPACITORS 

Temperature range: -40 to +150°C 
Temperature coefficient: (-150±150) 10- °/degC 
Tan d at 1.0 MHz: <10.10-6
Operating torque: 1.0-3.5 Ncm 

cap. zero Max. Fig. catalog number 
swing cap. working 2222 809 

(pF) (pF) collage (Va.~.) 

340 54 350 4 07008 
340 54 200 4 07011 
3100 54 200 4 07015 

Air dielectric correcting capacitors 

Temperature range: -40 to +85°C 
Temperature coefficient: 25.10 _ s/deg C 
Max. working voltage: 75% of test voltage 
Tolerance on capacitance: +10 % with a minimum of 1 pF 
Operating torque: 1.5-4 Ncm 

type cap. 
swing 
(pF) 

zero 
cap. 
(,F) 

test 
voltage 
(Va,°,) 

dim, 
L 
(mm) 

catalog number 

with non- 
insulated rotor 

2222 804 
with 
insulated rotor 

single- 
stator 

32.5 
34 
36.4 
310 
,16 
325 
340 
364 
3100 

52.5 
52.5 
53 
53 
6 3 
54 
54 
54 
54 

9 

1500 
1500 
1500 
1000 
1000 
1000 
800 
800 
650 

') 

23 

23 
23 

23 
23 
28 
28 
28 
28 

15001 
15002 

15003 
15004 
15005 
15006 
15007 
15008 
15009 

15017 
15018 
15019 
15021 
15022 
15023 
15024 
15025 
15026 

split- 
stator 

31.6 
34 
310 

5 i.5 
52.0 z) 
52.5 

2000 
1250 z) 
800 J 

23 
28 
28 

15027 
15028 
15029 

differ- 
ential 

32.5 
310 
340 

52.5 
53 s) 
54 J 

1500 
800 3) 
800 

23 
23 
28 

15014 
15015 
15016 

15031 
15032 
15033 

') Measured between stator and rotor. Z) Measured between the two stators. ') Measured between 
stators and rotor. 
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Film dielectric variable capacitors 

Fig. 3 

Fig. 1 

Fig. 5 

lm.osnlptor oscillate 
section sectgn 

0 
9 
0 

~j 

L 

T 

section 

0 0 

C3Y'

I 

Fig. 7 

4 —

Fig. 2 

Fig. 4 

oscillator c
section 

Fig. 6 

. .c.rinuta 
ssc<ion 

0.601 

section 

C C 

C<

Fig. 8 
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VARIABLE CAPACITORS 

Temperature range: —25 to +70°C 
Max. working voltage: 50 V, 
Min. parallel damping at 1.5 MHz: 3 MCI 

sections cap. 
swing 
(pF) 

a.m. aerial 385 
a.m. oscillator 385 

a.m.aerial 195 
a.m. oscillator 195 

a.m. aerial 195 
a.m. oscillator 80 

a.m.aerial 195 
a.m. oscillator 80 

a.m. aerial 280 
a.m. oscillator 280 
fm. aerial 12 
f.m. oscillator 12 

a.m. aerial 195 
a.m. oscillator 80 
f.m. aerial 9.5 
f.m. oscillator 9.5 

zero 
cap. 
(pF) 

law and 
ganging 
to!. (%) 

temp. operating 
coef. torque 
(10'e/deg C) (Ncm) 

Figs. L,p„ 
(mm) 

cat, number 
2222 807 

5 
5 

±2 
+2 

—50±200 0.4-4 1,6 19 10048 

6 
5.5 

±3 
+3 

—100±400 0.4-4 3.5 10066 

6 
5.5 

±3 
+3 

—100±400 0.4-4 3,5 10103 

6 
5.5 

±3 
+3 

—100±400 0.4-4 3.5 10039 

7 
7 
7 
7 

±2 
+2 
±2 
±2 

—50±350 0.4-4.5 2.7 25 10055 

6 
5.5 
5.5 
5.5 

±3 
+3 
+3 
+3 

—200±200 0.4-4.5 4,8 10043 
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Precision timing capacitors 

Temperature range: -40 to +85°C 
Min. parallel damping at 1.5 MHz: 10 M(2 
Law and ganging tolerances: ±0.7 

temp. eoeff. 
(10_ 6

/deg C) number 
  of 
axb= axb= gangs 
40x40mm 60x60mm 

20±20 30±30 1 
20±20 30±30 2 
30±30 50±50 3 
50±50 50±50 4 

dimensions in mm ax b number of gangs 

normal gap wide gap 

1 2 3 4 1 2 

distance between L 40x40 45 76.5 108 139.5 65 116.5 
mounting holes 60x60 67 117.5 168 218.5 103 189.5 
(±0.5) 

40x40 22 22 22 22 22 22 
60x60 35 35 35 35 35 35 

compartment length 40 x 40 31.5 31.5 31.5 31.5 51.5 51.5 
(±0.2) 60x60 50.5 50.5 50.5 50.5 86.5 86.5 

shaft length I 40x40 16 16 16 16 16 16 
(±0.5) 60x60 18 18 18 18 18 18 

shaft height h 40 x 40 22.5 22.5 22.5 22.5 22.5 22.5 
(±0.5) 60x60 32.5 32.5 32.5 32.5 323 32.5 
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VARIABLE CAPACITORS 

size ax b =40 x 40 mm, linear capacitance law, insulated or non-insulated rotor 

single-stator C,,, (pF) 16 25 40 64 100 160 250 

(1-1 gangs) Co ± 1 (pF)2) normal gap 8 8.5 9 9 10 11 11.5 

or differential') wide gap 14 15 15.5 16 18.5 

(1 gang) 

split-stator C,,, (pF) 6.4 10 16 25 40 64 

(1-4 gangs) Ca ±1(pF) normalgap 3 3 3.6 4 4 4 

wide gap 4 4.5 4.5 5 5 

size ax b=60 x 60 mm, linear capacitance law, insulated or non-insulated rotor 

single-stator C (pF) 100 125 160 200 250 320 400 500 640 

(1-4 gangs) Ce ± 1 (pF) normal gap 14.5 15 15.5 16 16 17.5 19 20.5 21.5 

wide gap 26 26.5 27.5 28 29.5 30.5 

split-stator C,,, (pF) 25 32 40 50 64 80 100 125 

(1-1 gangs) Co ±1 (pF) normal gap 5 5 5 5 5.5 5.5 5S 6 
wide gap 7 8.5 8 8 8 

')Differential type only up to and including C,,,=160 pF. 

2) For the differential version the Co values are 1 pF less than the tabulated values. 

size ax b =60 x 60 mm, logarithmic capacitance law, insulated or non-insulated rotor 

single-stator C,,, (pF) 100 125 160 200 250 320 400 500 

(1-1 gangs) Ca ±1 (pF) normal gap 13 13 14.5 14.5 14 14 14 14 
wide gap 23 22.5 22.5 22.5 21.5 

split-stator C,,, (pF) 25 32 40 50 64 80 100 125 

(1-4 gangs) C,,±1 (pF) normal gap 5 5 53 5.5 5.5 5.5 5.5 5.5 

wide gap 6.5 6.5 6.5 7 6.5 
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FIXED RESISTORS 

Carbon film resistors 

style Do,,,. L,.,,,, a,,,. d 

CR16 1.6 4.5 1.0 0.4 
CR25 2.5 7.5 1.0 0.6 
CR37 3.7 10 1.0 0.7 
CR52 5.2 18 1.2 0.8 
CR68 6.8 18 1.2 0.8 
`) CR93 (5%) 9.3 32 1.2 0.8 
CR93 (1%) 9.3 38.5 3.2 1 

600 
i , , 

500 ~ 

y00 90% confid¢ne¢ 
urterval 

300------ ----- 

 
—~--------------

-~ 

200 -

100 

n 
100 ' ' 1k ' 106 ' ' l00k' ' IM ' ' 10M 

Temperature coefficient as a function of the resistance value, 
applicable to all resistor styles. 

Style CR2SA 
The bent lead is partly covered with an insulating lacquer having a 
breakdown voltage of minimum 50 Va,. 

') Lead length 36 mm. 
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FIXED RESISTORS 

Minimum ambient temperature —55°C 
Max. hot-spot temperature 155°C 

CR16 CR37 CR68 
CR25 I CR52 CR93 

—.-Rm(°CJWj 400 240 160 120 70 40 

035-
P _ 

(W) 03- Q5 

102:1:: 

02 -
- 03 

035-
- 0.2 

01-

01 

0 

005 

0 

O6 

08 

- OS 

0.4 

02 

- 0 

1.2 

1 

0B 

06 

0.4 

02 

0 

2 

1.5 

1 

04 

0 

35 

3 

25 

2 

l5 

1 

0.5 

0 

1 
AR 
R 

of r 1000 
Roan 
(°I) 

as 

10 

t 

s 

10 

zo 

w 

nl 

1

Performance nomogram for the different styles of resistor, showing the relationship between 
power dissipation P, ambient temperature T ms, hot-spot temperature m, resistance value R and 
max. resistance drift dR/R after 1000 hours operation; maximum voltage not being taken into 
account. 
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Standard range 

style limiting voltage 
V,ma

resistance range tolerance 
t 

series catalog number 

CR16 150 10 IS-220 kfl 
270 kf-1 Mfl 

5% 
10% 

E24 
E12 

232221003... 
2322 210 02... 

CR25 250 1 fl-I Mfl 
10 f1-220 kfl 
1.2 Mfl-10 M(3 

5% 
2% 

10% 

E24 
E24 
012 

2322 101 33 ... 
232210134... 
2322 101 32... 

CR25A 250 1 fl-1 M(S 
10 f1-220 kfl 
1.2 MR-10 Mfl 

5% 
2% 

10% 

E24 
E24 
E12 

232210633... 
2322 106 34... 
2322 106 32. .. 

CR37 350 1 f2-1 MIS 
10 fl-I MIS 
10 fl-1 MIS 
1.2 Mfl-10 MIS 

5% 
2% 
1 % 

10% 

E24 
E24 
024 
E12 

232221213... 
232221214... 
2322 2220. .0 . 
2322 212 12... 

CR52 500 1 fl-1 Mfl 
]0 S-1 Mfl 
1.2 M4-22 MIS 

5% 
1% 

10% 

E24 
E24 
012 

2322 101 63... 
2322 223 8..0. 
2322 101 62... 

CR68 750 1 f1-1.6 MR 
10 (1-1.6 Mfl 
1.8 MR-22 Mf1 

5% 
1% 
10% 

E24 
E24 
012 

2322 214 13 ... 
2322 2240. .0 . 
2322 214 12 .. . 

CR93 1000 10(1-22 MI) 
1011-1.6 MIS 

5% 
1% 

E24 
E24 

232221513. . . 
23222258.0. 

1 

Composition of the catalog number 
In the above mentioned catalog number replace the first two dots by the first two digits of the 
resistance value. Replace the third dot by a figure according to the following table: 

1- 9.1(1 8 10-91 kf1 3 
10-91 IS 9 

100-910 (1 1 
1- 9.1 k(l 2 

100-910 kIl 4 
1- 9.1 MR 5 

10-22 MIS 6 
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FIXED RESISTORS 

Metal film resistors 

style Fig. D Le, d 

moulded MR31 1 3.1 7.0 0.6 
type MR39 1 3.9 11.1 0.6 

MR58 1 5.8 16.6 0.6 
MR81 1 8.1 20.6 0.8 

38±-3 L 38±3 

38±3 

lacquered MR25 2 2.5 7.0 0.6 
type MR30 2 3.0 10.0 0.6 

MR25 MR31 MR58 
MR30 MR39 MR81 

—~R1n(°GN72,40 200 200 160 120 e0 

C168 

718 
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Standard range 

max. temp. 
coef. 
(10-6/p C) 

resistance 
range 

tolerance 
± % 

series limiting 
voltage 

cat number 
2322 
followed by 

MR31E + 25 49.911-100 k11 0.1/0.25/0.5/1 E192 250 123  
C + 50 49.911-100 kfl 0.1/0.25/0.5/1 E192 250 124  
D +100 10 51-100 k11 1 E96 250 1255 

MR39E + 25 49.911-499 k11 0.1/0.25/0.5/1 E192 350 126  
C + 50 49.911-499 kdl 0.1/0.25/0.5/1 E192 350 127  
D +100 10 11-301 k11 1 E96 350 128 5 

MR58E + 25 49.911-1 MI) 0.1/0.25/0.5/1 E192 500 129  
C + 50 49.9 11-1 MI) 0.1/0.25/0.5/1 E192 500 130  
D +100 10 11-681 k11 I E96 500 1315 

MR8IE + 25 24.9 11-1 MI) 0.1/0.25/0.5/1 E192 750 132  
C + 50 24.9 51-1 M11 0.1/0.25/0.5/1 E192 750 133  
D +100 10 11-1 MI) 1 E96 750 1345 

MR25 +100 4.9911-100 k11 t 096 250 151 5 
MR25 + 100 5.1 11-100 k11 2 E24 250 1514 

MR30 +100 5.1 51-300 k52 2 024 350 1524 
MR30 +100 4.9911-301 k11 1 E96 350 1525 

Catsjlog number suffix 
2322. 

significant digits of code for tolerance: 
1 

code for resistance value: three 
±2 %=4 the resistance value followed by a digit for the multiplier. 

±1 %=5 SiorRof4.99to9.8831 3forRof 10to98.8k11 
±0.5 %=6 9 for R of 10 to 98.8 11 4 for R of 100 to 988k13 
±0.25 %=7 I for R of 100 to 98811 5 for R of 1 M11 
±0.1 %.8 2 for R of 1 to 9.88 kfl 

Insulated pin-head carbon resistors 

Max. dissipation at 70°C 
Resistance values 

Tolerance 
Noise 
Limiting voltage, peak value 
Temperature coefficient 
(from +25 to +70°C) 

Ambient temperature range 
International colour code 

0.05 W 
47 11 to 120 k11, 
E12 series 
±10% and ±20 
<10 µV/V 
Sob; 

(+1000 to —2000)10 -b /deg C 

—10 to +100°C 
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FIXED RESISTORS 

Composition of the catalog number 
For tolerance + 10%: 2322120 22. . 
For tolerance +20%: 2322 120 21 . 

  I 

The first two digits of digit for multiplying factor: 
the resistance value, 9= x 1 
neglecting a decimal point. 1= x 10 

2=x100 
3= x 1000 
4= x 10000 

Low-ohmic glass-sealed wire resistors 

P 

e 28k' 22 -, 28'-+  e~e 
rzcssou 

Maximum dissipation at 40°C 1 W 
Resistance values 0.1 to 6.8 1], E12 series 
Tolerance ± 10 
Temperature coefficient (-50 to +150)10-6 /deg C 
Operating body temperature —25 to +275°C 

Composition of the catalog number 
2322 327 61 . . . 

The first two digits of digit for multiplying factor: 
the resistance value, 7 = x 0.01 
neglecting a decimal point. 8 = x 0.1 

Precision wire-wound resistors 

28 _ L 
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Max. dissipation at 40°C 0.4 to 1.8 W 
Resistance values 11? to 57 k(l, E192 series 
Tolerance ±0.5% and ±0.25 
Temperature coefficient (±) <20.10_ 6/deg C 
Ambient temperature range —55 to +110°C 

P,,,, 

(W) 

nominal resistances D,,,,,, L,,, catalog 
series 
number 

min. 
(fl) 

max, 
(fl ) 

0.4 1 3.2 4 13 0.8 260 
0.6 3 7 5 19 0.8 261 
0.7 6 12.5 5 28 0.8 262 
1.2 17 33 7 43 1 263 
1.8 25 57 7 67 1 264 

Composition of the catalog number 
2322  . . 

Series number, see above 

Tolerance code: 5=±0.5 
6= ±0.25 

Cemented wive-wound resistors 

style D,,,,,. L,, d 

WR0617 6 19 0.6 
WR0825 8 27 0.8 
WR0842 8 44 0.8 
WR0865 8 67 0.8 

L Multiplier code: 8= x0.01 R 
9=x0.1 Cl 
1=x1 Cl
2=x10 Cl
3=x100n 

 The first three digits of the resistance 
value, neglecting a decimal point 
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FIXED RESISTORS 

Max. permissible surface temperature 
Ambient temperature range 
Temperature coefficient 

400°C 
—40 to +155°C 
—50 to +160.10-e/degC 

style dissipation resistance tolerance catalog 

at 40°C range number 
(E12 series) 

WR0617 4W 5.6-47(1 ±10% 232232536... 
56-4700(1 ±5% 232232537... 

WR0825 7W 6.8-27(1 ±10% 232232526... 
33-10000(1  ±5% 232232527... 

WR0842 9.5W 10-15000(1 ±5% 232232517... 

WR0865 15W 15-27000(1 ±5% 232232507. . . 

Catalog number suffix 
In the above mentioned catalog number replace the first two dots by the first two digits of the 
resistance value. Replace the third dot by a figure according to the following table: 

5.6— 9.1 I2: 8 
10— 91(1:9 

100— 910 (1:1 
1000 —9100 (1:2 
10000 —27000 f1:3 

Enamelled wire-wound resistors 

Max. dissipation at 40°C (P, ,,) 5.5, 8, 10 and 16 W 
Resistance values 4.7II-100 kD, E12 series 
Tolerances ±10% and ±5 
Temperature coefficient —50 to +140.10

-
°/deg C 

Ambient temperature range —5510 +155°C 

28 28 
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(W) 

resistance values

tolerance 

(±. .%) 

min. 

(13) 

max. 

(LI) 

catalog number: 

2322 320 
followed by 

5.5 10 4.7 180 8 20 31. . . 
5.5 5 220 15000 8 20 32. . . 
8 10 4.7 47 8 29 21... 
8 5 56 33000 8 29 22. . . 

10 5 10 56000 8 44 12. . . 
16 5 15 100000 8 67 02. . . 

Catalog number suffix 
This is formed by the first two digits of the resistance value, neglecting a decimal point, followed 
by a multiplier 
Multiplier code: x 0.111=8 x IOr 11=2 

xl 11=9 x10'11=3 
x1011=1 x10°11=4 

Fixed and adjustable wire-wound resistors with side terminations 

Max. dissipation at 40°C (P,,,,) 

cemented enamelled 

8(10)-250 W 8(10)-100 W 
Resistance values (E12 series) 111-11 k11 16011-120 k11(47 k11) 

Tolerance 

±5%(±10%) ±5% 

Temperature coefficient (-5010 + 140) 10- a/deg C 
Ambient temperature range —55 to +155"C 

Resistors with P , <4O W 
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FIXED RESISTORS 

L 

a 

N 

Thr 
E•~ 

D Y 

Resistors with P„ m>60 W 

P 

(W) 

dimensions in mm 

D,~,~. dm; H K E A Thr 

8 11.5 5 14 2.5 26 
10 11.5 5 14 4 41 5 2.8 -
16 11.5 5 14 4 63 5 2.8 -
25 16 8 14 4 - 64 6 3.2 -
40 16 8 14 4 - 103 •6 3.2 -
60 32 12.5 33 6 9 103 6 - M4 

100 32 12.5 33 6 9 165 6 - M4 
160 44 20 40 8 11 165 8 - M4 
250 44 20 40 8 I1 256 8 M4 

C174 



coating P om
1) 

/ 

resistance values Rn, m 1) short 
circuit 1) 

Dma.. L catalog number 
2322 followed by 

to!. 

(f • 

min. 
(Cl) 

maxim. (Cl) 

fixed adjust: 
fixed adjust. (W) %) (% R ) mm mm 

cement 8 10 1 100 11.5 26 32314... 
5 110 150 32334... 

enamel 5 160 6800 32134. . . 

cement 10 10 1.2 27 27 9 11.5 41 32312. . . 32412. . . 
5 30 300 300 323 32. .. 324 32. . . 

enamel 5 330 12000 3300 321 32... 322 32. . . 

cement 16 10 1.5 2.7 2.7 5 11.5 63 32310... 32410. . . 
5 3 620 620 323 30. . . 324 30. . 

enamel 5 680 24000 6800 321 30... 322 30 . . . 

cement 25 10 2.7 15 15 4 16 64 32308... 32408... 
5 16 820 820 323 28 . . . 324 28 .. . 

enamel 5 1000 39000 9100 321 28 . . . 322 28 . . 

cement 40 5 4.7 1600 1600 2.5 16 103 323 26... 324 26 . . . 
enamel 5 1800 75000 18000 32126... 32226.. . 

cement 60 5 3 2200 2200 3 32 103 323 24. . . 324 24... 
enamel 5 2400 68000 24000 321 24. .. 322 24.. . 

cement 100 5 6.8 4300 4300 1.5 32 165 323 23... 324 23 .. . 
enamel 5 4700 120000 47000 32123... 32223... 

cement 160 5 10 6800 6800 1.5 44 165 323 22... 324 22 . . . 
cement 250 5 16 11000 11000 1 44 256 32321 ... 32421

') The adjustable contact short-circuits a number of windings. The maximum resistance loss has 
been given as a percentage of the nominal resistance. Nominal dissipation and nominal resistance 
values apply if no contact strap were connected. 
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FIXED RESISTORS 

Composition of the catalog number 
2322. . . . .

See table 

The first two digits of the 
resistance value, neglecting 
a decimal point. 
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VARIABLE RESISTORS 

Wire-wound trimming potentiometers 

Maximum permissible dissipation at 40°C 
at 70°C 

3W 
2W 

adjustment spindle 
length 

catalog 
number 

screw driver 9 mm 2322 00002... 
knob 15 mm 232200022. . . 
knob 20 mm 232200032. . . 

resistance catalog resistance catalog 
values number values number 
(1)) ±5% suffix (1i)±5% suffix 

47 479 470 471 
50 509 500 501 
68 689 680 681 
75 759 750 751 

100 101 1000 102 
150 151 1500 152 
200 201 2000 202 
220 221 2200 222 
250 251 2500 252 
330 331 3300 332 
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VARIABLE RESISTORS 

Wire-wound potentiometers 

3. 

Maximum permissible dissipation at 40°C: 3 W 
at 70°C: 2W 

adjustment 

spindle catalog 
length L number 

screw driver 14 mm 2322 003 0.. . . t) t) 2322 003 for radial soldering tags 
0100... . Z) Z) 2322 010 for tags in axial direction 

knob 17 mm 2322 003 2 ... . 
0102.... 

knob 20 mm 2322 003 3 ... . 
0103.... 

knob 30mm 23220034.... 1=R±10% 
0104.. . . 2=R±5% 

knob 60mm 23220035. ... 6=R±10% with center tap 
0105.... 7R±5%  with center tap 

resistance temperature 
value 

coefficient 

in Q in 10-6 /deg C 

2.2 Oto +600 
3.3 0 to +600 
4.7 010 +600 
6.8 0 to +600 

10 0 to +600 
15 0 to +600 
22 0 to +600 
33 —25 to +600 
47 —25 to +600 
68 —25 to +25 

100 —25 to +25 
150 —25 to +25 
220 —251o+25 

catalog resistance temperature catalog 
number value coefficient 

number 

suffix in I2 in 10-6 /deg C suffix 

228 330 —25 to +140 331 
338 470 —25 to +140 471 
478 680 0 to + 140 681 
688 1000 0 to +140 102 
109 1500 0 to +140 152 
159 2200 0 to +140 222 
229 3300 0 to +140 332 
339 4700 0 to +140 472 
479 6800 0 to +140 682 
689 10000 —20 to +140 103 
101 15000 —20 to +140 153 
151 22000 —20 to +140 223 
221 
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N'ire-Hound potentiometers 

Maximum permissible dissipation at 40°C: 3 W 

adjustment spindle 
length L 

catalog number 

screwdriver 
knob 
knob 
knob 

14 
20 
25 
30 

2322 004 2 ... . 

knob 35 6.... 1forRf1O% 
knob 80 7 .... 2 for R t 5% (only for R> 7513) 

I
resistance T.C. catalog resistance T.C. catalog 
value in 10'6/deg C number value in 10-6/deg C number 

m l) suffix in fl suffix 

10 0 to +600 109 1500 0 to +140 152 
15 0 to +600 159 2000 0 to +140 202 
20 0 to +600 209 2500 0 to +140 252 
25 0 to +600 259 3500 0 to +140 352 
35 0 to +600 359 5000 0 to +140 502 
50 0 to +600 509 7500 0 to +140 752 
75 0 to +600 759 10000 0 to +140 103 

100 —25 to +25 101 15000 0 to +140 153 
150 —25 to +25 151 20000 0 to +140 203 
200 —25 to +25 201 25000 0 to +140 253 
250 —25 to +25 251 35000 —20 to +20 353 
350 —25 to +25 351 50000 —20 to +20 503 
500 —25 to +25 501 
750 —25 to +25 751 
1000 —25 to +25 102 
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VARIABLE RESISTORS 

Wire-wound trimming potentiometers 

m2.54mm 
53 

Non-tapped potentiometer without knob Tapped potentiometer with knob 

For mounting on printed-wiring boards 
Maximum permissible dissipation at 40°C: 2 W 

at 70°C: 1 W 

Catalog number: 2322 011 

IT 
02=without tap, without knob resistance code, see table 
03=with tap, without knob 
22=without tap, with knob 
23=with tap, with knob 

resistance resistance 
value ±10% code 
(O) 

2.2 228 
3.3 338 
4.7 478 
6.8 688 

10 109 
15 159 
22 229 
33 339 
47 479 
68 689 
100 101 
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resistance 
value ±10% 

(n) 

resistance 
code 

120 121 
150 151 
180 181 
220 221 
330 331 
470 471 
680 681 

1000 102 
11+11 229 
50+50 101 

150+150 301 



Wire-wound potentiometers 

Mi0x0.75.~ 

Maximum permissible dissipation at 70°C: 1 W 

adjustment spindle 
length L 

catalog number 

screwdriver 14 23220U ! 0 .. . . 2=plastic spindle 
knob 17 2.... 3=steel spindle 
knob 25 3... . 
knob 50 4.... 
knob 60 5.... 1=R±10% 
knob 20 6.... 2=R±5% (R>47 tl) 
knob 30 7... . 

resistance temperature catalog resistance temperature catalog 
value coefficient number value coefficient number 
in tl in 10 °/deg C suffix in tl in 10"e/deg C suffix 

2.2 0 to +600 228 220 0 to +140 221 
3.3 0 to +600 338 330 0 to +140 331 

4.7 0 to +600 478 470 0 to +140 471 
6.8 0 to +600 688 680 0 to +140 681 

10 0 to +600 109 1000 0 to +140 102 
15 0 to +600 159 1500 0 to +140 152 
22 —25 to +25 229 2200 0 to +140 222 
33 —25 to +25 339 3300 0 to +140 332 
47 —25 to +25 479 4700 0 to +140 472 
68 —25 to +25 689 6800 0 to +140 682 

100 —25 to +25 101 10000 —20to +140 103 
150 —25 to +25 151 15000 —20to +140 153 

22000 — 20 to +140 223 
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VARIABLE RESISTORS 

Load potentiometers 

max. perm. dimensions in mm 
dissipation diameter length*) 

catalog 
number 

25 W 36 26 2322 095 
40W 46 32 2322 096 

100W 66 48 2322 097 

') behind mounting panel 

Temperature coefficient (-140 to + 140)10-6 /deg C 
Ambient temperature range —55 to +100°C 

Composition of the catalog number 
2322. . .  

 T-Tcode for code for resistance value, see Table 
nominal dissipation   21 for spindle length 17 mm 

31 for spindle length =36 mm 
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resistance 
values 
±10% 

resistance 
code 

resistance 
values 
±10% 

resistance 
code 

0.5 (2 1) 507 100 n 101 
0.751) 757 150 151 
1 108 200 201 
1.5 158 250 251 
2 208 350 351 
2.5 258 500 501 
3.5 358 750 751 
5 508 1000 102 
7.5 758 1500 152 

10 109 2000 202 
15 159 2500 252 
20 209 3500 352 
25 259 5000 502 
35 359 7500 752 
50 509 100001) 103 
75 759 

') Not available in 25 Wand 100 W. 2) Not available in 25 W. 

Ganging units 
For ganging two load potentiometers ganging units are available. 

23 mm single carbon potentiometers 

Max. permissible dissipation at 70°C 
linear resistance law 0.125 W 
logarithmic resistance law 0.0625 W 

C183 



VARIABLE RESISTORS 

types catalog number 

without switch 2322 350 
with SPDT rotary switch 2322 352 
with SPST rotary switch 2322 353 
with DPST push-pull switch, lA 2322 354 
with DPST push-pull switch, 2A 2322 355 
with DPDT push-pull switch 2322 356 
with DPST rotary switch 2322 357 

The catalog number prefix is followed by 3 digits for terminal 
and spindle type and then by 2 digits for resistance value and law. 

spindle type (plastic) 8th to 10th digit in 
catalog number 

tags pins 

plain, d=6 mm, L=18 mm 
L=30 
L=60 

withscrew L=11') 
driver slot 
with flat face L=18 

L=30 
L=60 

plain, d=a" L=30 
L=60 

706 756 
703 753 
707 757 
710 760 

740 790 
743 793 
747 797 
723 773 
727 777 

') not for potentiometers with a push-pull switch 
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resistance 
value 
±20 

11th and 12th digit in 
catalog number 

resistance 
value 
±20 

11th and 12th digit in 
catalog number 

linear logarithmic linear logarithmic 

22053 02 4.7M13 16 
300(2 19 59') 400+600k13 89 
47052 03 43') 0.5+1.7k( 81 

1k83 04 24 44') 5+17k13 82 
2.2k82 05 25 45') 10+37k1) 86 
4.7k(1 06 26 46') 20+80 kQ 77 
10 k(1 07 27 47') 20+200 k53 67 
22k(1 08 28 48') 50+170k13 83 
47 kc2 09 29 49') 50+420 k53 73 

100 kt3 11 31 51') 100+370 kQ 87 
220k(1 12 32 52') 100+900k12 64 
470 kt3 13 33 53') 200+800k13 78 

I MIS 14 34 54') 0.2+2 M53 68 
2.2 M52 15 35 55') 0.5+1.7 M53 84 

I negative logarithmic 

23 mm tandem carbon potentiometers  Le5 _ 21 

v 

31s"- 32 NEF/ 

Fz 
Max. permissible dissipation at 70°C 

linear resistance law 0.125 W 
logarithmic resistance law 0.0625 W 

types catalog number 

without switch 2322 360 
with SPST rotary switch 2322 362 
with DPST push-pull switch, 1 A 2322 364 
with DPST push-pull switch, 2 A 2322 365 
with DPST rotary switch 2322 366 

U ~1 

g.1 
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VARIABLE RESISTORS 

The catalog number prefix is followed by 3 digits for terminal and spindle 
type and then by 2 digits for resistance value and law. 

spindle type (plastic) 8th to 10th digit in 
catalog number 

tags pins 

plain, d=6 mm, L=18 mm 706 756 
L = 30 mm 703 753 
L=60mm 707 757 

with screwdriver slot, L=11 mm`) 710 760 
with flat face L=18 mm 740 790 

L=30mm 743 793 
L=60 mm 747 797 

plain, d=1a ', L=30 mm 723 773 
L=60 mm 727 777 

') not applicable to types 2322 364, 2322 365, 2322 366 

resistance 
value 
±20% 

11th and 12th digit in 
catalog number 

resistance 
value 
±20 

11th and 12th digit in 
catalog number 

linear logarithmic linear logarithmic 

1 ktl 04 24 IMO 14 34 
2.2 k4 05 25 1 MI1*) 97 
4.7 Ml 06 26 2.2 MO 15 35 
10 ktl 07 27 4.7 MQ 16 
22k0 08 28 5+17 k0 82 
22 krl•) 92 10+37 ktl 86 

47k0 09 29 20+80k0 77 

47 ktl•) 93 20+200 k0 67 

100 Ml 11 31 50+170k0 83 
10010u) 94 50+420k1) 73 

220k1) 12 32 100+900 ktl 64 

220 kW) 95 200+800k0 78 

470 k4 13 33 400+600 ktl 89 

470 kW) 96 0.2+2 Ml) 68 
0.5+1.7 MO 84 

') balance potentiometer 
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23 mm twin carbon potentiometers 

t 2ta~s 21 

Max. permissible dissipation at 70°C 
linear resistance law 0.125 W 
logarithmic resistance law 0.0625 W 

types catalog number 

without switch 2322470 
with DPST rotary switch 2322 476 

Composition of the catalog number suffix 
2322 47  

code for spindle length J code for resistance value and law of R3
code for resistance value and law of Rl

spindle length code in 
catalog number 

Li = 18 mm, L=30.5 mm 0 
L1= 30mm,L2 =42.5mm 1 
L1= 60mm,L5 =72.5mm 2 
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VARIABLE RESISTORS 

resistance value 
of R t and R2, 
±20% 

code in catalog number resistance value 
of Ri and Ri, 
±20% 

code in catalog number 

linear logarithmic linear logarithmic 

22012 02 IMO 14 34 54' 
300 ii 19 59 2.2 MO 15 35 55" 
470 (3 03 4.7 MO 16 

I kit 04 24 5+17k13 82 
2.2 kit 05 25 50+170k0 83 
4.7k0 06 26 50+420k0 73 
10 M2 07 27 400+600k0 89 
22k0 08 28 200+800k0 78 
47k0 09 29 100+900k0 64 

100 kit 11 31 0.2+2M0 68 
220k0 12 32 0.5+1.7 MO 84 
470k(3 13 33 

') negative logarithmic. 

16 mm single carbon potentiometers 

L;5  _ 97 
4.3t~ 

a' 
_ 

3 
M7%0.75 

Max. permissible dissipation at 40°C 
linear resistance law 0.1 W 
logarithmic resistance law 0.05 W 
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types catalog number 

without switch, with soldering tags or printed-wiring pins, with mounting 
bushing 2322 380 
with s.p.s.t. rotary switch, with soldering tags or printed-wiring pins, with 
mounting bushing 2322 387 
with s.p.s.t. rotary switch, with soldering tags or printed-wiring pins, with twist 
tags for mounting 2322 388 
without switch, with bent printed-wiring pins, with mounting bushing 2322 389 

The catalog number prefix is followed by 3 digits for terminal and spindle 
type and then by 2 digits for resistance value and law. 

spindle type (plastic) 8th to 10th digit in 
catalog number 

tags pins 

with screwdriver slot L= 8 mm 710 760 
plain L=10 mm 711 761 

L=15 mm 712 762 
L=20 mm 715 765 
L=30 mm 703 753 

with flat face L=10 mm 742 792 
L=15 mm 744 794 
L=20 mm 746 796 

resistance 

value 
±20 

11th and 12th digit in 
catalog number 

resistance 

value 
±20 

11th and 12th digit in 
catalog number 

linear logarithmic linear logarithmic 

1 kf2 04 24 t Mtl 14 34 
2.2 ktl 05 25 2.2M83 15 
4.7 k l 06 26 2+8 kg) 76 
loktl 07 27 5+17kt1 82 
22 ktl 08 28 50+170 kfl 83 
47 ktl 09 29 5+42 ktl 72 

100 ktl Ii 31 10+37 ktl 86 
220 ktl 12 32 20+80k( 77 
470 ktl 13 33 0.5+1.7 Mfl 84 
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VARIABLE RESISTORS 

16 mm tandem carbon potentiometers 

Max. permissible dissipation at 40°C 
linear resistance law 0.1 W 
logarithmic resistance law 0.05 W 

Catalog number 2322 390 

The catalog number prefix is followed by 3 digits for terminal and spindle type and then by 2 

digits for resistance value and law. 

spindle type (plastic) 8th to 10th digit in 
catalog number 

tags pins 

plain, L=10mm 711 761 
L=15 mm 712 762 
L=20 mm 715 765 
L=30mm 703 753 

with flat face, L =10 mm 742 792 
L=15 mm 744 794 
L=20 mm 746 796 
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resistance 411th and 12th digit resistance 11th and 12th digit 
value in catalog number value in catalog number 
±20% ±20 

linear logarithmic linear logarithmic 

1 kfl 04 24 100 kf1') 94 
2.2 kfl 05 25 220 kfl 12 32 
4.7 kfl 06 26 220 kfl') 95 
10 kfl 07 27 470 kf1 13 33 
10 kfl') 91 470 kC') 96 
22kO 08 28 1 MR 14 34 
22 kfl') 92 2.2 MR 15 
47k1) 09 29 2+8 kR 76 
47 kfl) 93 5+17 kfl 82 

100 kfl 11 31 50+ 170 k4 83 

') balance potentiometers 

Miniature carbon trimming potentiometers 

Max. permissible dissipation at 40°C: 0.1 W 

types catalog number 

for vertical mounting, without knob 2322 410 050.. 
for vertical mounting, with knob 2322 410450.. 
for horizontal mounting, without 'knob 2322 410033. . 
for horizontal mounting, with knob 2322 410433.. 
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VARIABLE RESISTORS 

resistance value catalog number 
±20% six  ±20% suffix 

resistance value catalog number 

100Q 
220 f) 
470 (2 

1k12 
22 kf) 
4.7 Id) 

O1 
02 
03 
04 
05 
06 

10 kf) 
22 Id) 
47 Id) 

100 kf) 
220 d) 
470 Id) 

1 Mf) 
2.2 MA 
4.7 Ml) 

07 
O8 
09 
11 
12 
13 
14 
15 
16 

Carbon trimming potentiometers 

Max. permissible dissipation at 40°C: 0.25W 

Composition of the catalog number 
2322 411  

I 
0 =without knob 
l =with knob at the side of 

the base plate 
2 with knob at the side of 

the carbon track 
4= with adjustment wheel 

I 
00= with soldering tags 
22=with pins for vertical mounting 
33=with pins for horizontal mounting 
72=with pins for vertical mounting 

(according to DIN 44 150) 
83 = with pins for horizontal mounting 

(according to DIN 44 150) 
84=with pins for horizontal mounting 

(according to DIN 44 151) 

C l92 

code for resistance value, see table 

resistance code in resistance code in 
value catalog value catalog 
±20% number ±20% number 

1000 01 47kO 09 
2200 02 100 Id) 11 
4700 03 220 kf) 12 

1 kf) 04 470k12 13 
2.2k8) 05 1 Mfg 14 
4.7kO 06 2.2 Mfg 35 
10 kf) 07 4.7 Mfg 16 
22kO 08 10 Mfg 17 



Multiturn carbon pre-set potentiometers 

i 

eiol xi  3L 

2±03  •, _ ^ 2 3 
0 ,z~l

 ~
2zo1 ~ 
1`01 30!01  1 

52!01 30'-01 -4 X5±0.1 

Housing without adjustment prod i ion and scale indicator. Terminals 1 and 2 are connected to the 
ends of the carbon track, terminal 3 is connected to the slider contact. 

425!0.1 1 

adjustment provision code in 
catalog number 

51 

52 

61 

adjustment provision code in 
catalog number 

63 

81 
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VARIABLE RESISTORS 

indicator with/without code in 
dust cover catalog number 

without indicator without 0 

without 2 

without 3 

without indicator which 8 
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Max. permissible dissipation at 40°C 
linear resistance law 0.4 W 
logarithmic resistance law 0.3 W 

Composition of the catalog number 
2322 41   

code for number  _ I L  code for resistance 
of turns of spindle value 
2=20 turns 
3 =10 turns  code for adjustment 

provision 
code for 
indicator 

resistance 
value ±20 

code in catalog number 

linear logarithmic 

22013 
470 1) 

02 
03 

1 kfl 04 24 
2.2 k) 05 25 
4.7k13 06 26 
10 k11 07 27 
22k13 08 28 
47k13 09 29 

100 kfl• 11 31 
220k1) 12 32 
470 k11 13 33 

1M13 14 34 
2.2M13 15 35 
4.1 MI) 16 

•) Also available with special law; code: 38 
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VARIABLE RESISTORS 

Miniature carbon potentiometers 

Maximum voltage over the 
resistance element 
Current through slider 
Working-temperature range 

10 Vd.4. 

51mA 
—1020 270°C 

resistance 

value 
±20 

catalog number suffix 
2322 440 000. . 

linear logarithmic 

47000 06 26 
1000052 07 27 
2200052 08 28 

Single carbon potentiometers 

Max. permissible dissipation at 40°C 
linear resistance law 1 W 
logarithmic resistance law 0.5 W 

spindle type (plastic) catalog number 

plain, L=17 mm 2322450013. . 
L=30 mm 003.. 
L=60 mm 

with screwdriver slot, 
0 6.35 mm, L=12.7 mm 

007.. 

904. . 
L=22.2 mm 907.. 
L=31.8 mm 910.. 
L=63.5 mm 920. . 

C196 

—SSmox —0 
3.1±0.1 y 

0.6±0.2 

01.2 
±0.05 

012.6 
±005 ±0.05 

2.1±02 

resistance 
values 220% 

catalog number suffix 

linear logarithmic 

1000 
2200 

01 
02 

4700 03 23 
1 kit 04 24 

2.2 kO 05 25 
4.7k0 06 26 
10 kO 07 27 
22 kdl 08 28 
47 k52 09 29 

100 kO 11 31 
220 kn 12 32 
470 k5) 13 33 

1 MO 14 34 
2.2 MO 15 35 
4.7 MO 16 



23 mm single carbon potentiometers 

Max. permissible dissipation at 40°C 
linear resistance law 1 W 
logarithmic resistance law 0.5 W 

spindle type (plastic) catalog number 

plain, d= 6 mm, L=18 mm 2322 460 706. . 
L=30 mm 703.. 
L = 60 mm 707.. 

plain,d=1', L=30mm 723.. 
L=60 mm 

with screwdriver slot,d=6 mm, 
L=11 mm 

with flat faced=6 mm, 
L=18 mm 

727.. 

710.. 

740.. 
L=30 mm 743.. 
L=60 mm 747.. 

resistance 

value 
catalog number suffix resistance 

value 
catalog number suffix 

±20% linear logarithmic ±20% linear logarithmic 

220 f1 02 47 kf1 09 29 
300 f1 19 100 kf1 11 31 
470 fl 03 220 kf1 12 32 

1k(1 04 24 470 kf1 13 33 
2.2 kf1 05 25 1 MI) 14 34 
4.7 kf1 06 26 2.2 MI) 15 35 
10 kfd 07 27 4.7 Ml) 16 
22 kf1 08 28 
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NTC THERMISTORS 

NTC thermistors are resistors with a high negative temperature coefficient of resistance. 
The relation between resistance and temperature can be approximated by: 

R=Aea~ 

where R is the resistance value at an absolute temperature T, A and B being constants for a given 
resistor and a the base of the natural logarithm (e=2.718). 

10000 m

T<25°C 

1R  
T~25 
2000 

1 
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Standard disc types 

000 

5 00 

200 

100 

50 

20 

10 

5 

2 

10
2000 

Catalog number 2322 610 
For the suffix of this number see table. 
Maximum dissipation 1 W 
Maximum temperature 120°C 
Dissipation factor 10 mW/deg C 
Thermal time constant 60 s 
International colour code for resistors.' 

4

4000 

200 
190 
160 
170 
160 
150 
140 
130 

120 
110 

tat 

90 
05 

75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
I 

■ 

6000 8000 
—~ B °K) 
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NTC THERMISTORS 

R25 

±20 

((2) 

B-value 
±5% 
at 25°C 

suffix of 
catalog number 

R25 

±20% 
((1) 

B-value 
±57. 
at 25°C 

suffix of 
catalog number 

without with without with (°K) rK) 
leads leads leads leads 

2.2 2650 01228 11228 33 3250 01339 11339 
4 2800 01408 11408 50 3300 01509 11509 
6 2800 01608 11608 82 4400 01829 11829 
8 2900 01808 11808 130 4600 01131 11131 

10 2950 01109 11109 500 5200 01501 11501 
12 2950 01129 11129 139 5450 01132 11132 
15 3000 01159 11159 

Types for motor cars 

This range of discs has been developed for temperature sensors for the cooling water in motor cars. 
They are also suitable for temperatute control in household appliances, such as washing machines. 

Res 

((2) 
Rao 

((2) 
R5o 

((2) 
R96.5 

((2) 
R1oo 

((2) 
diameter 
(mm) 

catalog 
number 

2200 
500 
500 

1000 
270 
700 
800 

1030-1310 
175 -215 
92.5-134 

221.5-318.5 
97 -143 

207 -264 
244 -315 

147-173 
35 -43 
12 -15 
30 -36 
29.5-36.5 
41.4-48.6 
48.0-58.6 

7.0 
6.9 
6.9 
6.9 
6.9 
6.9 
6.9 

2322 611 90003 
90013 
90001 
90004 
90009 
90011 
90008 
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NTC THERMISTORS 

Mioiatme types 

Miniature NTC thermistors are available in 7 versions all built around the same NTC-bead. The 
range of resistance values and the resistance temperature characteristics for all versions are the 
same. 

rersions 

naked bead 
naked bead 
glass encapsulated bead 
vacuum mounted 
vacuum gauge 
thermometer 
thermometer 

max. body 
dimensions 
mm 

terminations at catalog number 

one side two sides 

1 0 x 232263401... 
1 0 x 2322 634 11 .. . 
12 x 2.5 x 232263421... 
31 x 6 x 2322 634 31 . . . 
87 x 6 x 232263441. .. 
33 x 2.5 x 2322 627 11 .. . 
5 x 1.5 x 2322 627 21 .. . 

R25 B-value±5% catalog number R25 B-value±5% catalog number 

±10% at 25°C suffix ±10% at 25°C suffix 

(O) (°K) ((3) (°K) 

1000 2350 102 33000 3750 333 
1500 2450 152 47000 3800 473 
2200 2600 222 68000 3850 683 
3300 2775 332 100000 3900 104 
4700 3650 472 150000 3975 154 
6800 3725 682 220000 4075 224 

10000 3800 103 330000 4175- 334 
15000 3750 153 470000 4225 474 
22000 3800 223 680000 4300 684 

Maximum dissipation 60 mW 
Maximum temperature 200°C 
Dissipation factor approximately 0.4 mW/deg C 
Stability after 1000 hrs at Tm„ <1% 
International colour code for resistors 
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Miniature type 2322 627 3 .... 

For high temperature control 

T7 

. 

t °le 

-L ~~ 7mez 96 

Res ±20% Bisies ±5% catalog 
((2) (°K) number 

100 000 3800 2322 627 31104 

150 000 3850 31154 

220 000 3850 31224 

330 000 3900 31334 

470 000 3950 31474 

680 000 3975 31684 
1 000 000 4025 31105 

Maximum dissipation 
Dissipation factor 
Operating temperature range 

at zero power 
at max. power 

0.1 W 
approx. 0.95 mW'deg C 

—55 to +300°C 
Oto +55°C 
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NTC THERMISTORS 

Indirectly heated types 

Vacuum mounted in glass 

 -1•• 
6013

29cc 

c 

catalog number 2322 628 01332, 2322 628 01334 

Res 
B-value 
Colour code 

3300(2±20% 330k1) 
2775°K±10% 4175°K±10 
orange-orange-red orange-orange-yellow 

W . heater 30 mW 
200°C 

Resistance heater 1001?±10 
W 

u. 

NTC 25 mW 
Dissipation factor 0.18 mW/deg C 
Heater efficiency 97.5 
Thermal time constant 2.2 s 
Dielectric strength heater/bead 3200 V 

Mounted in air-filled metal casing 

36'_, 9.1t? 

•0.44_ 

catalog number 

t j 
2322 628 11332 2322 628 11334 

Ris 3300(1±20% 330kf1 
B-value 2775°K±5% 4175°K±5 
Colour code orange-orange-red orange-orange-yellow 

W. heater 80 mW 
T ,,. 125°C 
Resistance heater 10011± 10 
W, NTC 60 mW 
Dissipation factor 0.50 mW/deg C' 
Heater efficiency 90 
Thermal time constant 1.2 s 
Dielectric strength heater/bead 3200 V 
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NTC THERMISTORS 

Standard rod types 

Dimensions in mm 

series A B 

2322 635 3.2±0.5 11±1 
2322 636 4.7 ±0.5 21±1 
2322 637 6.2±0.5 31±1 

rA 

R,5
±20% 
(k11) 

B-value 
±5% 
at 25°C 

W x  at 
25°Comb 

(°K) (W) 

dissipation 
factor 
(mW/deg C) 

thermal time 
constant 
(s) 

colour 
code 

catalog 
number 

4.7 3250 0.6 5.5 28 orange 2322 635 01472 
15 3550 green 153 
47 3925 blue 473 

150 4075 white 154 
330 4200 yellow/blue 334 
4.7 3250 1.5 12 55 orange 2322 636 01472 
15 3550 green 153 
47 4000 blue 473 

150 4150 white 154 
4.7 3250 2.3 17 105 orange 2322 637 01472 
15 3650 green 153 
47 4050 blue 473 

150 4200 white 154 

Maximum temperature 150°C 
Stability AR55 after 1000 hrs at W ,,. <5 

AR5s after 1000 bra at W ,. <3 

Standard disc type 

C206 
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R55 
±20% 
((3) 

B25185 

(°K) 

dissipation 
factor 
(mW/deg C 

thermal time 
constant 
(s) 

catalog number 

3.3 2650 9 30 2322 642 11338 
4.7 2650 9 30 11478 
6.8 2675 9 30 11688 

10 2775 9 30 11109 
15 2875 9 30 11159 
22 2950 9 25 11229 
33 3050 9 25 11339 
47 3200 9 25 11479 
68 3225 8 25 11689 

100 - 3250 8 25 11101 
150 3275 8 25 11151 
220 3325 8 25 11221 
330 3375 8 25 11331 
470 3425 8 25 11471 
680 3575 8 25 11681 

1000 3650 8 25 11102 
1500 3700 8 25 11152 
2200 3750 8 25 11222 
3300 4000 8 25 11332 
4700 4225 8 25 11472 
6800 4225 8 25 11682 

10000 4250 8 25 11103 
15000 4250 8.5 25 11153 
22000 4300 8.5 25 11223 
33000 4325 8.5 25 11333 
47000 4350 8.5 25 11473 
68000 4350 8.5 25 11683 

100000 4350 8.5 25 11104 
150000 4350 8.5 25 11154 
220000 - 8.5 25 11224 
330000 8.5 25 11334 

Max. dissipation at 55°C 
Operating temperature range at zero power 
International colour code for resistors 

0.5 W 
—2510  +125°C 
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NTC THERMISTORS 

2322 6421... with mounting stud 

Dissipation factor 
without heatsink 
mounted on a heatsink of! dm2, 
thickness 1.5 mm 

Thermal time constant 
without heatsink 
mounted on a heatsink of 1 dm°, 
thickness 1.5 mm 

Max. dissipation at 55°C 
Operating temperature range at zero power 
Dielectric withstanding voltage 
Insulation resistance 

9.5 mW/degC approx. 
40 
min 

19 mW/degC approx. I 

A 
80s approx. st 

7.9 
i 

so ,O7.9 
t 

Dimensions in mm 

Res 
±20% 

(n) 

8 25155 
(°K) 

catalogue 
number 

Rzs 
(H) 

Bzs/es 
(°K) 

catalogue 
number 

3.3 2650 2322 642 21338 1500 3700 2322 642 21152 
4.7 2650 21478 2200 3750 21222 
6.8 2675 21688 3300 4000 21332 

10 2775 21109 4700 4225 21472 
15 2875 21159 6800 4225 21682 
22 2950 21229 10000 4250 21103 
33 3050 21339 15000 4250 21153 
47 3200 21479 22000 4300 21223 
68 3225 21689 33000 4325 21333 

100 3250 21101 47000 4350 21473 
150 3275 21151 68000 4350 21683 
220 3325 21221 100000 4350 21104 
330 3375 21331 150000 4350 21154 
470 3425 21471 220000 - 21224 
680 3575 21681 330000 21334 

1000 3650 21102 
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Standard disc types D 
II 

Dimensions in mm 

series D H ,, d 

2322 643 9±0.5 6 0.6 
2322 644 16±0.5 7 0.8 

R 55

±20% 
(61) 

B-value 
at25°C 
(°K) 

P,,,, at 
T,mp=25°C 
(W) 

dissipation 
factor 
(mW/deg C) 

thermal 
time.. 
constant 
(s) 

catalog 
number 

150 3400 1 10 55 2322 643 11151 
470 3800 1 10 55 11471 

1500 4100 1 10 55 11152 
4700 4200 1 10 55 11472 

150 3400 1.5 13 120 2322 644 11151 
470 3900 1.5 13 120 11471 

1500 4050 1.5 13 120 11152 
4700 4200 1.5 13 120 11472 

Operating temperature range at zero power —25 to +125°C 
International colour code for resistors 
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PTC THERMISTORS 

Standard disc type 

45max 

I oa5
 I Inwiw 

R25 R,25 R15e T 2) max. colour catalog 

±30% (kf1) (Mf1) approx. temp. code number 
((I) (°C) coef. 

(%/deg C) 

60 3- 15 + 30 + 7 red 2322 660 91006 
50 100-500 + 50 + 16 orange 91007 
50 50-500 + 80 +23 yellow 91008 
50 0.1-1.2 +105 +40 green 91009 

Maximum voltage 25
Dissipation factor: approx. 7 mW/deg C 
The above resistance values are measured at 1.5 V 2) 

') The switch temperature T is the higher of the two temperatures at which the resistance is twice 

the minimum resistance. 
2) Higher voltages may yield different values due to self-heating and voltage-dependency. 
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Standard disc type 

Hnms 

I °°sue II,r„n, 
For 2322 661 90005 Hm„ = 5.5 mm 
For other types Hm„=6.5 mm 

R25
±15 
((1) 

Rat other 
temperatures 

T') 
upprox. 
('C) 

max. temp. 
coeff. 
(%/deg C) 

V 
(Vd,~.) 

colour 
code 

catalog number 

50 60°C <100(3 +80 +18 50 yellow 232266191002 
100°C >1 kf 

40 95°C <80 S2 +110 +75 50 green 232266191003 
130°C > 10 kf 

30 40°C <90 (1 +45 +16 50 orange 232266191004 
100°C > 10 kf 

50 100°C 3-20k(2 +25 +9 40 red 2322 661 91005 

Dissipation factor: approx. 10 mW/deg C 
The above resistance values are measured at 1.5 V 2) 

')The switch temperature T, is the higher of the two temperatures at which the resistance is twice 
the minimum resistance. 
') Higher voltages may yield different values due to self-heating and voltage-dependency. 
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PTC THERMISTORS 

PTC thermistor 2322 662 91001 

Resistance value at +25°C 
Resistance value at +175°C 

V°,„e =180 V 
Switch temperature 
Temperature coefficient 
Max. voltage 
Dissipation factor 
Operating temperature range 

at zero power 
at V „ 

PTC thermistor 2322 662 93036 

Resistance value at + 25°C 
Resistance value at +150°C 

V°Ise=340 V 
Switch temperature 
Temperature coefficient 
Max. voltage at 7 ,,, < +60°C 
Dissipation factor 
Operating temperature range 

at zero power 
at V

PTC thermistor 2322 662 93066 

36 to 50O 

Inn 
>25kO s5max 
115 °C approx. 
46%/deg C approx.
180 Va... 
11 mW/deg C approx. 

For the protection of tel graphy relay 

0 to +155°C 
contacts 

0 to +55°C 

aemo; —i
 

.-4.smcx 

45 to 60O 

>45 kit 

26max 

ae 

0to+155°C For use in the degaussing circuit of 

0 to +60°C colour TV sets 

Resistance value at+25°C 10052±20 
Resistance value at +150°C 

V =340V >40kO 
Switch temperature 80°C I smax 

51min ~ 
Max. voltage at 1 b< +60°C 245 V,m, I 
Dissipation factor 15.3 mW/deg C approx.) 
Operating temperature range } 

at zero power 0 to +150°C 
at f ~, 0 to +60°C 

—r 14.3msx 

C212 

. 1 r _s.smss 

The thermistor is marked with a red dot 
For use in the degaussing circuit of 
colour TV sets 



PTC thermistor for motor protection 

20 to 150 (3 Resistance value at —20 and T,t -10°C 
Resistance value at 7+15OC 

V =15 V 
Max. voltage 
Dissipation factor 
Operating temperature range 

at zero power 
at V 

x 

>3500(3 
15V 
7 mW/deg C approx. 

—25 to T„t+30°C 
—25 to T t+15°C 

3r ) 
(°C) 

T, 
(°C) 

temperature 
coefficient 

/deg C 

catalogue 
number 

90 75 21 2322 672 92046 
100 88 31 92047 
110 99 33 92048 
120 113 38 92049 
130 113 27 92051 
140 130 33 92052 
150 137 33 92053 

t) The temperature at which the thermistor has to make the 
protection system operative. 

VOLTAGE DEPENDENT RESISTORS 

The relation between voltage and current of a VDR resistor can be approximated by: 

Y=C•Ip (1) 

where V is the voltage in volts. I the current in amperes and C and 14 are constants. This equation 
is illustrated in the figure on next page. 
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a0Z 

1.01 

VOLTAGE DEPENDENT•RESISTORS 

I W 
€10 10000 
E- F 5000 

1 

0.5 

a2 

2000 

1000 

500 

200 

100 

50 

20 

1000 V
8800 
700 
600 
500 

400 

300 

200 

0.1 HO 100 

5 / e0 
0.05 70 

-z7 .80 
47 /OO 

/ 
a5 / 

O.005 /0.1 

/ 0.05 

aoo2 

40 

// 

/ 

r0.001 L0.01 70~ IIIII I I I ~. 
Nomogram giving the relation between voltage, current, pow a dissipation and fl-value ofany VDR. 

Standard disc types with leads 

084 

Tolerance on voltage is ±20 %. 

C214 

7747566.2 

Temperature range: 
at zero power —25 to +125°C 
at max. power 0 to +55°C 

Tolerance on voltage ±20 



=0.8 w 
=14.5 mm 

V 
A3

s 

2 

5 

2 

3327 557 571 

03461

03361

 ,236 

02371

07?6.

077

13'pA 10 mA a 5 0'mA 2 102o,4 

I 

(mA) 

E 

(V) 

p C 

approx. 

l ,;.

(mm) 

colour code catalog 

number I II III 

100 10 0.25-0.40 18 5 brown brown grey 2322 552 01181 
10 8 0.25-0.40 25 5 red brown blue 02161 
10 12 0.25-0.40 40 5 red red black 02201 
10 18 0.21-0.35 57 5 red red yellow 02241 
10 27 0.21-0.35 70 5 red red grey 02281 
10 39 0.18-0.25 100 5 red orange red 02321 
10 56 0.18-0.25 150 5 red orange blue 02361 
1 56 0.14-0.23 190 5 orange orange blue 03361 
1 82 0.14-0.21 300 5 orange yellow black 03401 
1 120 0.14-0.21 400 6 orange yellow yellow 03441 
1 180 0.14-0.21 600 7 orange yellow grey 03481 
1 270 0.14-0.21 900 8 orange green red 03521 
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VOLTAGE DEPENDENT RESISTORS 

Wm„ .=1 w 
=20 mm 

V 
5 

10' 

a 

0 
to 

10' pA 2 5 0°mA 1 5 10'mAa 

232353 
03541 

5 103µA 2 5 103mA 

I E fi C Im,,,. colour code catalog 

(mA) (V) approx. (mm) I II III number 

100 8 0.25-0.40 14 5 brown brown blue 2322 553 01161 

100 12 0.25-0.40 21 5 brown red black 01201 

10 10 0.25-0.40 32 5 red brown grey 02181 

10 15 0.25-0.40 48 5 red red red 02221 

10 22 0.21-0.35 60 5 red red blue 02261 

10 33 0.18-0.25 85 5 red orange black 02301 

10 47 0.18-0.25 130 5 red orange yellow 02341 

10 68 0.18-0.25 180 5 red orange grey 02381 

1 68 0.14-0.23 230 5 orange orange grey 03381 

1 100 0.14-0.21 350 5.5 orange yellow red 03421 

1 150 0.14-0.21 500 6.5 orange yellow blue 03461 

1 220 0.14-0.21 750 7.5 orange green black 03501 

1 330 0.14-0.21 1100 9 orange green yellow 03541 
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w ,,.=2 W 
27.5 mm 

V 

4 

I 

(mA) 

E 

(V) 

/3 C 

approx. 

1,,,. 

(mm) 

colour code catalog 

number I 11 III 

100 10 0.25-0.40 18 5 brown brown grey 2322 554 01181 
100 15 0.25-0.40 26 5 brown red red 01221 
10 12 0.25-0.40 38 5 red red black 02201 
10 18 0.21-0.35 57 5 red red yellow 02241 
10 27 0.21-0.35 70 5 red red grey 02281 
10 39 0.18-0.25 97 5 red orange red 02321 
10 56 0.18-0.25 140 5 red orange blue 02361 
10 82 0.14-0.23 170 5 red yellow black 02401 
10 120 0.14-0.21 250 5 red yellow yellow 02441 
10 180 0.14-0.21 380 6 red yellow grey 02481 
1 180 0.14-0.21 540 7 orange yellow grey 03481 
1 270 0.14-0.21 810 8 orange green red 03521 
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VOLTAGE DEPENDENT RESISTORS 

W ,=3 W 
D ,=42.5 mm 

V 

I 

(mA) 

E 

(V) 

S C 

approx. 

i e , 

(mm) 

colour code catalog 

number I II III 

100 8 0.25-0.40 14 5 brown brown blue 2322 555 01161 

100 12 0.25-0.40 21 5 brown red black 01201 

100 18 0.25-0.40 32 5 brown red yellow 01241 

100 27 0.25-0.40 48 5 brown red grey 01281 

10 22 021-0.35 60 5 red red blue 02261 

10 33 0.18-0.25 84 5 red orange black 02301 

10 47 0.18-0.25 125 5 red orange yellow 02341 

10 68 0.18-0.25 175 5 red orange grey 02381 

10 100 0.14-0.23 210 5 red yellow red 02421 

10 150 0.14-0.21 320 5.5 red yellow blue 02461 

10 220 0.14-0.21 460 6.5 red green black 02501 

1 220 0.14-0.21 660 7.5 orange green black 03501 

1 330 0.14-0.21 980 9 orange green yellow 03541 
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Standard rod types 

I 
(mA) 

E 
(V) 

9 colour 
code 

catalog number 

10 470±10% 0.20-0.25 green 2322 564 02582 
10 560±10% 0.18-0.23 blue 02602 
10 680±10% 0.18-0.23 violet 02622 
10 910±10% 0.18-0.23 white 90014 
10 1200±20% 0.17-0.22 grey 02681 
10 1300±10% 0.16-0.21 red 90015 
1 300±20% 0.18-0.25 yellow 90016 
2 950±10% 0.16-0.21 black/blue 90005 

— 2322 5 

10100(tA 2 1mA 2 S r  IOmA 
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VOLTAGE DEPENDENT RESISTORS 

Rod type without leads, 2322 564 92003 

For focus tracking in line time-base circuits of colour television sets. 

Measurements and ratings are given at an ambient temperature of +50°C+2°C unless otherwise 

stated. 
Current at Vag.=7 kv 
Maximum current 

fl-value between 4 kv and 7 kv 
Dissipation factor 
Operating temperature range 

at zero power 
at max. power 

too 

100 to 150 µA 
175 µA 
0.17 to 0.25 
22 mW/deg C 

—25 to +125°C 
0to +50°C 

:far

I

t 

0220 

It x M 100 too I Wt a00 

J 



Small disc types 

For use in colour television 4.2±02 max5 

1 E tolerance catalog number 
(m.4) (V) on voltage 

1 6 ±20% 2322 565 90002 
1 9 ±20% 90003 
1 12 ±15%  90004 0 

E 
I 15 ±15%  90005 53±3 
I 18 ±12%  90006 

Asymmetric types 

at 7 =25C catalog number 

2322 574 90001 2322 574 90002 

forward voltage at 1 mA 1.0 V±10% 1.35 V±10 
direction temp. coelt. > —0.2 %/deg C > —0.2 %/deg C 

$ 0.05-0.08 0.06-0.09 
capacitance at 0 mA -.0.15 µF -.0.15 µF 

at 5 mA .10 µF -10 µF 
max. permissible current 25 mA 20 mA 

reverse current at 5 V <2µA <2µA 
direction capacitance at 0 V -.0.15 µ1" .0.15 µF 

at5V -.0.05 µF -0.05-µF 
max. permissible voltage 5V 5V 

Temperature range: —30 to +70°C 
Cathode is indicated by a white dot. 
Colour code 2322 574 90001 black and brown band 

2322 574 90002 black and red band 
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VOLTAGE DEPENDENT RESISTORS 

Disc types for contact protection 

Marking 
Discs without leads: 
white colourband, colour dot indicates 10th digit of cat. number. 
Discs with leads: 
body colour white, colourband indicates 10th digit of cat. number. 

D 

Colour code: 

0=black 4=yellow 

W. 
(W) 

L Catalog number 
prefix 

Additional 
marking 

I =brown 5-green 
0.25 58.5 2322 575 VAP3 

2=red 6=blue 
0.40 62 2322 576 VAP2 

3=orange 
1.0 65 2322577 VAPI 

•Oy 8 

These VDR's are developed for contact protection of relays in telephone exchanges. 

Va.c. 

(V) 

I 

(m A) 

Vwu< 

(V) 

I 

(m A) 
W .. 
(W) 

D 
(mm) 

catalog number suffix 

without leads with leads 

48 <1.7 150 > 52 0.25 9.5 30272 00272 
48 < 3 150 > 72 0.25 9.5 30372 00372 
48 < 5 150 > 121 0.25 9.5 30472 00472 

48 < 0.5 150 > 27 0.4 12.5 30072 00072 
48 < 0.9 150 > 34 0.4 12.5 30172 00172 
48 < 1.7 150 > 65 0.4 12.5 30272 00272 

48 < 3 150 > 91 0.4 12.5 30372 00372 

48 < 5 150 >152 0.4 12.5 30472 00472 

48 < 0.5 150 > 42 1 17 30072 00072 

48 < 0.9 150 > 76 1 17 30172 00172 

48 < 1.7 150 >115 1 17 30272 00272 

48 < 3 150 >180 1 17 30372 00372 
48 < 5 150 >268 1 17 30472 00472 
48 < 9 150 >430 1 17 30572 00572 
48 <15 150 >455 1 17 30672 00672 
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LIGHT DEPENDENT RESISTORS 

The light dependent resistors are virtually small 100 
photoconductive cells, provided with two tinned % 
copper connecting leads. 
The relationship between resistance value and 80 

illumination can be expressed with good approxi-
mation by the formula: 6p 

R=AL' 

where R=resistance value in f2 40 

L=illumination in lux 
A and a are constants 20 

04000 6[X10 8000R 

Spectral response characteristic of an LDR 
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Electrical performance 

dark value > 10 Mfg 
light value 75-300(2 

(measured at 1000 lux) 
recovery rate >200 k12/s 
permissible voltage 150 V°„k 
capacitance <6 pF 

02 

W 

0/ 

0  
0 20 40 60 

Permissible dissipation 

Three versions are available differing mainly in shape and coating. 

Version 2322 600 95001 
Encapsulated in plastic case and synthetic resin 
Ambient temperature range —20 to +60°C 

Version 2322 600 93001 
This cell is sealed by means of a plastic coating 
Ambient temperature range —30 to +60°C 

Version 2322 600 94001 
This cell is covered with lacquer. 
Ambient temperature range —30 to +60°C 

a 33}3 

1

-13.60to.tll 

60°C 
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F.M. TUNERS 

F.M. tuners AP2151/. . 

type catalog number 

AP2151/00. F.M. tuner for European band 
AP2151/01, F.M. tuner for American band 

3122 108 
3122 107 

68870 
13430 

Supply voltage : 9 Va. . 
Frequency range 

AP2151/00 : 87-104 MHz 
AP2151/O1 : 87-108 MHz 

Total gain AP2151/00 : 4.5 x 
AP2151/01 : 4v 

Intermediate frequency : 10.7 MHz 

F.M. tuners AP 2152/.. 

'5 

259

type catalog number 

AP2152/00, F.M. tuner for European band; with soldering lugs 3122 108 69400 
AP2152/01, as AP2152/00, but with pins for printed-wiring 

connection 3122 108 81760 
AP2152/02, F.M. tuner for American band; with soldering lugs 3122 108 68730 

Supply voltage : 14 V,,. 
Frequency range 

AP2152/00 and AP2152,'01 : 87-104 MHz 
AP2152/02 : 87-108.9 MHz 

Total gain : 4 x 
Intermediate frequency : 10.7 MHz 
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F.M. tuners with diode tuning AP 2153/... 

type catalog number 

AP2153/01, F.M. tuner for European band 
AP2153/02, F.M. tuner for American band 

3122 108 86460 
3122 108 89640 

Supply voltage 15
Frequency range 

AP2153/01 : 87-105 MHz 
AP2153/02 : 87-108 MHz 

Total gain : 4 x 
Intermediate frequency : 10.7 MHz 

25.6 

66.2 

'B W I 7 I6 
I5'4I ]I I If a.fc. t

,zancs i.f. eo\krol aerial 
voltage 

y 14.6 t 

11 

11.7 
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COILS FOR TRANSISTORISED RADIO RECEIVERS 

For use on printed-wiring boards with a grid of 0.635 mm 
Inductance adjustment range ±10% 
Temperature coefficient 100 to 400 

10_ 6
/deg C 

N 
O 

Oscillator coil for m.w. and l.w. receivers API051/11 

L,-Z 

Ce 1-z 

Q,_2 (600 kHz) 
V,-s 

x 100% 
V1-z 

3V '` x 100% 

Catalog number 

I.F. circuit for a.m. receivers AP105I/12 

L,-2 775 µH 
C,_ 2 150 pF 
Co ,-r 6 pF 
Q, -Z (460 kHz) 85 

I'l.s 
x 100% 21.2% 

J 

C230 

260 µH 
2.5 pF 
125 

1.5% 

8% violet 

3122 107 30940 Marking 

Vs-- ` x 100% 3.75% 

f,.z 460 kHz 
Catalog number 3122 107 30950 

grey 

yellow 

Marking 



I 
( LF. circuit for a.m. receivers AP1051/13 

L1_2 775 µH 
Cl .z 150 pF 
c., l _2 6 pF 
Ql_Z (460 kHz) 85 
Vl.e 

x 100% 24% 
Vl_Z

V3~ 
x 100% 4.2% white 

Vl _z
Its 460 kHz 

.F. circuit for a.m. receivers AP1051/14 
L1. 2 775 µH 
Cl-z 150 pF 
C,1.2 6 pF 
Ql-z (460 kHz) 110 

V1--  x 100% 20.5% 
Vl_2 

— 
x 100% 11.8% black 

V1_Z

11.2 460 kHz 

F. circuit for a.m. receivers AP1051/15 
Ll.2 775 µH 
C1. 2 150 pF 
C,1_z 6 pF 
Ql_Z (460 kHz) 85 

Vl-- ' x 100% 14.6% 
V1_2 

x 100% 2.68% red 

1.-: 460 kHz 

I.F. circuit for f.m. recetvere AP1051/17 
7 L1-z 

C1-z 

C,1.z 
Q12 (10.7 MHz) 

~V -e 
x 100% 32% 

Vag x 100% 12.5% crown 

jl-3 10.7 MHz 

2.6 µH 
82 pF 

3.5 pF 
110 

Catalog number 
3122 107 30960 

Marking 

Catalog number 
3122 107 30970 

green 

Catalog number 
3122 107 30980 

Marking 

Catalog number 
3122 108 20570 

Markings
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COILS FOR TRANSISTORISED RADIO RECEIVERS 

Detector circuit for f.m, receivers AP1051/18 
7 

J 

L1-2 

Cot-2 
Q1-2 (10.7 MHz) 

V1-55 
x 100% 

VI-2

VS-n 

VI-2

I1-2 

2.6 µH 
82 pF 
3.5 pF 
105 

50% 

x 100% 32% white 

Detector circuit for Lm. receivers AP1051/19 
7 

r 6

L I _ 
C1-2
Co t-2 
Q I-, (10.7 MHz) 

V1-5 
x 100% 

3V -6-6 x 100% 

II -z 

I.F. coil for a.m. receivers AP1051/20 
7 L, , 

5 
0 

c,1-2 
Q1.2 (460 kHz) 

V3_y 
x 100% 

V1-z 

Catalog number 

I.F. circuit for a.m. receivers AP1051/21 
7 

C232 

L2-5 
CI-2 
c2-5 
Q,,5-z (460 kHz) 
Va-a 

x 100% 
V2-5 
tu5-2 
Catalog number 

Catalog number 
3122 108 20550 

10.7 MHz Marking 

2.6µH 
82 pF 
3.5 pF 
110 

50 

Catalog number 
3122 108 20560 

12.5% btack~5'  i« -̀' —blue

10.7 MHz Marking 

33 µH 
7 pF 

100 

6.2° o 
ti

450-470 kHz bravo  + ««+ 
3122 994 93890 Marking 

1300 µH 
82 pF 
7.5 pF 
110 

1.9% 

460 kHz 
3122 994 93900 

red 
Marking.. 



S 

nw lu; 

.F. circuit for a.m. receivers AP105I/22 
7 L- _ 

X' Q,-z (460 kHz) 

x 100% 

V2
-e-6 x 100% 

V1.2 

JI-2 

4 
-J 

Ietector circuit for a.m. receivers APIOSI/23 
7 L,-z

C1.z 
Co 1_2 

Q1.2 (460 kHz) 

Vi_s 

775 µH 
150 pF 
7.5 pF 
110 

22.2 

1.3% orange 

460 kHz 

945 µH 
100 pF 
7.5 pF 
80 

Catalog number 
3122 994 93910 

Marking 

100% 
Vz-z

J1-2 

66.6% 

460 kHz 
10llow orange 

Catalog number 3122 994 93920 Marking 

I.F. coil for a.m. receivers AP 1051/24 

r  2—_! 
3 l  Co 1.z 

5 

6 

Q1.2 (460 kHz) 

V~ -6-6 x 100% 
V,.2 

V2-
-o 

x 100% 

11.2 
Catalog number 

Detector coil for a.m. receivers AP 1051/25 

F--
L22
C,1.2 

Qz.2 (460 kHz) 
V1.5 

x 100% 
V1.2 

Va.s 
x 100% 

V1.2 
f1-2 
Catalog number 

775 µH 
6 pF 

140 

34.4% 

2.6% 

450-170 kHz 
btu 

3122 107 30990 Marking 

775 µH 
6 pF 

125 

33.3% 

21.3 

450-470 kHz brown
3122 107 31000 Marking 

red 
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COILS FOR TRANSISTORISED RADIO RECEIVERS 

Oscillator coil for mw. and l.w. receivers AP 1051/26 
7 

r 

I 

I.F. circuit for a.m. receivers AP7051/27 

L,-2
C12,2 
Q,.2 (600 kHz) 

V~ -B-B x 100% 

3V -a- ̀ x 100% 

Catalog number 

L l -2
C,-2
Ca z-2 
Q 1. 2 (460 kHz) 

V1.3 
x 100% 

V1-2

V,-2

fl-2 

x 100% 

I.F. circuit for a.m. receivers AP1051/28 
7 L2-s

200µH 
2.5 pF 
125 

1.6% 

9% red 

3122 107 31010 Markinga

800 µH 
150 pF 

6 pF 
125 

47 

1.3% yellow 

460 kHz 

1180 µH 

Cl-2 100 pF 
Cat-5 6 pF 

Q1112 (460 kHz) 120 

Vs-a ,< 100% 

2/5-2 
Catalog number 

L 

2.2% 

460 kHz green 

3122 107 31030 

I.F. circuit for f.m. receivers AP1051/29 
7 L,4 2.6 µH 

C,-2 82 pF 
C11. 2 3 pF 
Q,-2 (10.7 MHz) 68 
V,-s

x 100% 
V,-2
3V
- -a x 100% 
V,.2 
f.2 
Catalog number 

C234 

60 

13.3 

10.7 MHz 
blue 

3122 107 31040 

Marking 
.e 

Marking 

Catalog number 
3122 107 31020 

Marking 

brown 

orange 

brown 

orange 



Oscillator coil for mw. and Lw. receivers AP1051/30 
7  Lz_z 

---~ C o 1-z 
Qr_z (1200 kHz) 

Vr-- ' x 100% 
V/_Z
3V
—` x 100% 
Vr_z
Catalog number 

Oscillator coil for mw. and Lw. receivers AP1051/31 
7 L. _ 

C,,.2
Q2 _z (1200 kHz) 
V S

x 100% 
Vr_z

V'- ` x 100% 
Vr_z
Catalog number 

I.F. coil for f.m. receivers AP1051/32 
7 

r 

135µH 
2.8 pF 
145 

2% 

9.3% white 

3122 107 31050 Marking u

200 µH 
2.5 pF 
145 

1.6% 

8.2 black 

3122 107 31060 Marking 

Lr_2 2.6 µH 
Co r_z 3 pF 

Qr-2 (10.7 MHz) 70 

rr-2 
Catalog number 

I.F. coil assembly for a.m. receivers AP1051/33 

Cn r_2 
Qr _2 (460 kHz) 

V3-` x 100% 
Va 

V—'
_5 

x 100% 
V-z
rl_2 
Catalog number 

60% 

13.3% 

10.7 
MHironge 

3122 107 31700 

40µH 
6 pF 

130 

19.8 

11.6 

450-470 kHz 
grey 

3122 108 91490 

Marking 
W 

Marking 
r:e 

brown 

orange 

brown 

yellow 

brown 

grey 

. brown 

blue 
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COILS FOR TRANSISTORISED RADIO RECEIVERS 

I.F. coil assembly for a.m. receivers AP10S1/34 

LIa 
Co v2 

Q l _2 (460 kHz) 

Vs-s 
x 100% 

V1.2 

— 
x 100% 

VI _=

JI-2 
Catalog number 

I.F. circuit for a.m. receivers AP1051/35 
L I,2 

Ci_2 

Ca i_2 

QI-2 (460 kHz) 

VI-e 
x 100% 

V1.2 

3V  4 a 100% 
VI _y 

tl_2 

Catalog number 

C236 

120 µH 
6 pF 

135 

6.66% 

5.56% 
white 

450-470 kHz 
3122 10891500 

775 µH 
150 pF 

6 pF 
112 

36.1 

59 

460 kHz 
block 

3122 108 91510 

Marking 

.I 

Marling 

brown 

blue 

brown 

violet 



7 x 7 Filter coils 

7 x 7 mm filter coils find application as if, single circuits and band-pass filters and as preselector 
and oscillator circuits in radio and television receivers, and also as input and output coils in hybrid 
filters. 
A great number of standard coils are available, all colour coded. 

Dimensions in mm Standard circuits 

ODic

= ' I) 5

~G I 

2 
~ 3

oG 

. 

QS

t I

t : 1 ~G 4 

3 1 5

of 
i 

.3 It 5

f 

 G 1 1 < .3 

13 ~S 

~ 

1 G 

. 3 20 O S 3 
2l 

O S 1 
22 

OS

T 

~ 3 
23 

OS 

1 4 1 ( G t G I G 

T~t

34

1'- V ' ~ 1J

5 r 5 
3G 

® indicates start of winding 

Some examples of the standard types 

Primary I.F. coil, circuit 32,f=0.46 MHz, L=1150µH, Q=125;185/95/3 turns, capacitor= 100 pF, 
colour code black/violet, catalog number 3112 348 20070. 

I.F. coil, circuit 10, f=10.7 MHz, L=2.03 µH, Q=104; 14/1 turns, external capacitor 110 pF, 
colour code red/yellow, catalog number 3112 348 20240. 
R.F. coil, circuit 2,1=27.12 MHz, L=1.63 µH; 17/7 turns, external capacitor 17 pF, colour code 
yellow/red, catalog number 3112 348 20420. 
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TELEVISION TUNERS 

V.H.F./U.H.F. tuner with diode ELC 1024 

Dimensions see ELC1004 
Catalog number 2422 542 10241 
System C.C.I.R. 
Semiconductors band I : 2 x BF196, BF194, 3 x BBI05 (triplet) 

band III : BF200, BF195, 3 x 80105 (triplet) 
bands IV and V BF180, BFI81, 3 x BB105B (triplet), BAX13 

Supply voltage . — I2 V ± 10 
A.G.C. voltage : from —8.8 V (bands I, III, IV and V) for nominal gain to 

—1.5 V (band I), —4 V (band III) and —5 V (bands IV and V) 
for minimum gain 

Tuning voltages variable between +1.5 and +28 V 
without a.g.c. with 

max. a.g.c. 
Supply current band I 10 mA 20 mA 

band III 10 mA 16 mA 
bands IV and V 12.5 mA 17 mA 

Frequency ranges 47— 88 MHz (band I) 
174-230 MHz (band III) 
470-854 MHz (bands IV and V) 

Intermediate frequencies picture : 38.9 MHz 
sound : 33.4 MHz 

Aerial impedance asymmetrical : 75 12 
symmetrical : 30015, with input transformer 

Gain with double tuned i.f, circuit, having a 3 dB bandwidth of 7 MHz and a dip of 0.5 dB 
average minimum 

band I channel B : 30 dB 27 dB 
band III channel D : 32 dB 29 dB 
band III channel H : 33 dB 30 dB 
bands IV and V channel 21 : 27 dB 24 dB 

channel 50 : 32 dB 29 dB 
Gain with single tuned i.f, circuit, having a 3 dB bandwidth of 3 MHz (vhf.) or about 4 MHz (uhf.) 

average 

minimum 

band I channel B 35 dB 32 dB 
band III channel D : 36 dB 33 dB 
band III channel H : 37 dB 34 dB 
bands IV and V channel 21 : 31 dB 28 dB 

channel 50 : 36 dB 33 dB 

Noise 
average 

maximum 

band I : 7.0 dB 8.5 dB 
band III channels D-H1 : 7.5 dB 9.5 dB 
bands IV and V channels 21-61 : 9.0 dB 12.0 dB 

C260 



V.H.F./U.H.F. tuner with diode tuning ELC 1034 

Dimensions 
Catalog number 
System 
Semiconductors band I 

band III 
bands IV and V 

Supply voltage 
A.G.C. voltage 

Tuning voltages 

Supply current band I 
band III 
bands IV and V 

Frequency ranges 

Intermediate frequencies picture 
sound 

Aerial impedance asymmetrical 
symmetrical 

see ELC1004 
2422 542 10341 
Italian with italian if. 
2 x BF196, BF194, 3 x BB105 (triplet) 
BF200, BF195, 3 x BB105 (triplet) 
BFI80, BF181, 3 x BB105B (triplet), BAX13 
—12V±10% 
from —8.8 V (bands I, III, IV and V) for nominal gain to 
1.5 V (band I), —4 V (band HI) and —5 V (bands IV and V) for 
minimum gain 
variable between +3 and +28 V 
without ago, with max. ago. 
10 mA 20 mA 
10 mA 16 mA 
12.5 mA 17 mA 
52.5-88 MHz (band I) 
174-230 MHz (band III) , 
470-854 MHz (bands IV and V) 
45.9 MHz 
40.4 MHz 
75 8) 
30012, with input transformer 

Gain with double tuned i.f, circuit, having a 3 dB bandwidth of 7 MHz and a dip of 0.5 dB 

band I channel B 
band III channel D 
band III channel H 
bands IV and V channel 2l 

channel 50 

average 
29 dB 
31 dB 
32 dB 
26 dB 
31 dB 

minimum 
26 dB 
28 dB 
29 dB 
23 dB 
28 dB 

Gain with single tuned if. circuit, having a 3 dB bandwidth of 3 MHz (vhf.) or about 4 MHz (uhf.) 

band I channel B 
band III channel D 
band III channel H 
bands t V and V channel 21 

channel 50 

Noise 

band I 
band III channels D-Hl 
bands IV and V channels 21-61 

average 
31 dB 
33 dB 
34 dB 
28 dB 
33 dB 

average 
7.0 dB 
7.5 dB 
9.0 dB 

minimum 
28 dB 
30 dB 
31 dB 
25 dB 
30 dB 

maximum 
8.5 dB 
9.5 dB 

12.0 dB 
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TELEVISION TUNERS 

V.H.F./U.H.F. titer with diode tuning ELC 1054 

Dimensions 
Catalog number 
System 
Semiconductors band I 

band III 
bands IV and V 

Supply voltage 
A.G.C. voltage 

Switching voltage, band III 
odd channels 
even channels 

Tuning voltages 

Supply current band I 
band III, odd channels 

even channels 
bands IV and V 

Frequency ranges 

Intermediate frequencies 
vhf, picture 

sound 
u.h.f, picture 

sound 

see ELC1004 
2422 542 10541 
French 
BF196, BF194, BF197, 3 x BB105 (triplet) 
BF200, BF195, 3 x BB105B (triplet), BA182, BAXI3 
BF180, BF181, 3 x BB105B (triplet), BA182 
—12Vf10% 
from —8.8 V (bands I, III, IV and V) for nominal gain to 
—1.5 V (band I), -4 V (band III) and -5 V (bands IV and V) 
for minimum gain 

+28 V (no load) 
-12V 
variable between +3 and +28 V 
without a.g.c. with max. a.g.c. 
10.5 mA 20 mA 
10 mA 16 mA 

: 17 mA 23 mA 
13.5 mA 18 mA 
41- 68 MHz (band 1) 

162-215 MHz (band III) 
470-854 MHz (bands IV and V) 

28.05 MHz 
39.2 MHz 
32.7 MHz 
39.2 MHz 

Aerial impedance asymmetrical 75 (1 
symmetrical : 300O, with input transformer 

Gain with double tuned if. circuit, having a 3 dB bandwidth of 12 MHz and a dip of 1 dB 

band I 325 dB band III, even channels 326 dB 
channel F2 31 dB average channel F6 29 dB 1 average 
channel F4 28 dB5 values channel F10 30 dB J values 

band III, odd channels 322 dB bands IV and V 324 dB 
channel F5 25 dBl average channel 21 27 dB 1 average 
channel F9 28 dBJ values channel 50 30 dB f values 

Noise 

band I 
band III 
bands IV and V channels 21-61 

C262 

average 
6.5 dB 
8.5 dB 
9.0 dB 

maximum 
8.5 dB 

10.0 dB 
12.0 dB 
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MANGANESE ZINC AND NICKEL ZINC FERRITES 
Introduction 

The predominant feature of ferroxcube lies in its high resistivity that allows cores to be made of 
solid material without the eddy current losses becoming prohibitively high, even if the cores are 
used in the megacycle range. Compared with the powder-iron, the permeability of ferroxcube is 
high, whereas the losses remain comparatively low. 
Ferroxcube cores are available in convenient shapes such as potcores, square cores', E- and I-cores, 
X-cores, toroids, U-cores, aerial rods, yoke rings, screw cores, rods and tubes. 
Potcores, E-I cores and X cores enable well-defined air gaps to be used without introducing ap-
preciable stray fields. In this way the permeability of the material may be reduced to an effective 
value at which core and copper losses are matched. The dependence of the permeability on temper-
ature and time is furthermore reduced to values that guarantee correct operation of the equipment. 
This section contains comprehensive data on manganese zinc ferrites (ferroxcube 3) and nickel zinc 
ferrites (ferroxcube 4) and their various grades. The iatter material in general shows higher specific 
resistance values, lower values of permeability and saturation flux density, higher coercivities and 
higher Curie points. 

Application 

grade application 

3B potcores, cores for small coils 
3B3 frames for if, transformers, potcores, rods, screw cores 
3B5 potcores 
3B7 potcores and square cores 
3C1 erasing heads 
3C2 yoke rings, L-cores, erasing heads 
3C6 if- and U-cores 
3C8 U- and I-cores 
3D3 potcores, square cores, screw cores 
3E1 E- and 1-cores, toroids, potcores 
3E2 H-cores and toroids 
3E3 toroids 
3H1 potcores, square cores, small toroids, cross cores, erasing heads 
4A3 aerial rods 
4A4 frames for if, transformers 
481 aerial rods, frames for if, transformers 
4C1 rods and tubes 
4C6 potcores, square cores, toroids, frames for if, transformers 
4C7 aerial rods 
4D1, 4D2, 4E1 frames for i.f, transformers, screw cores, tubes and rods 

4H1 These are special-purpose NiZn ferrites developed for one type of application, 
4L5 namely resonant cavities for particle accelerators. In this field, usually a technical 
4Lr discussion is necessary before the correct material can be determined. 
4MX 

•) Square cores actually are square potcores. 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 

Antenna rods and plates 

Standard types 

Rods 

Grade 4A3 dimensions (mm) catalog number 

010 x240 3122 104 93440 
x230 4311 020 53120 
x220 4311020 52740 
x210 3122104 93700 
x200 3122 104 93420 
x190 4311020 53230 
x180 3122104 93450 
<170 4311 020 52760 
x160 4311 020 52610 
x150 4311 020 52770 
x140 3122 104 93460 
x130 4311 020 52780 
x120 4311020 53300 
x100 4311 020 52590 

07.8 x190 4311020 52700 
x140 4311 020 52690 
x130 4311020 52680 
x f00 4311 020 52790 

06.35 x 130 4311 020 52800 
x 100 4311020 52810 

Grade 4B1 dimensions (mm) catalog number 

(10x204 3122 10491250 
x 175 4311 020 52240 
x 140 3122 104 91240 
x 130 4311 020 52230 

Ø9.8x200 4311 020 50040 
x 160 4311 020 50250 
x 100 4311 020 52170 

06.5 x 165 4311 020 52160 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 

Grade 4C7 (for medium and short wave reception) 

dimensions (non) catalog number 

0 10 x 140 4311 020 53530 
10 x 160 4311 020 53490 
10 x 180 4311 020 53450 
10 x 200 4311 020 53540 
10 x 210 4311 020 53550 
10 x 220 4311 020 53560 
10x240 4311 020 53510 

Plates 

Grade 4B1 dimensions (mm) catalog number 

19 x3.8 x150 4311020 52410 
x 125 4311 020 52400 
x 100 4311020 52390 
x 75 4311020 52380 

13.4 x 4.15 x 120 3122104 92140 
x 94 3122 104 92120 
x 62 3122 104 92150 

Cores for small coils, e.g. if, transformers 

Preferred types 

To be used as cores in r.f. and h.f. coils with an open magnetic circuit such as in if. transformers. 

Rods 

dia. (mm) length (mm) grade catalog number 

0.95 10 3B 3522 200 03750 

125 6.2 3B 4322 020 32080 
1.65 9.2 3B - 3122 104 91070 

9.2 4B1 3122 104 91060 
11.5 3B 4322 020 32100 
11.5 4E1 4322 020 32110 
122 3B 312210491100 
12.2 4B1 3122 104 91110 
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dia (mm) length (mm) grade catalog number 

1.65 19.2 38 3122 104 91230 
25.2 38 3122 104 91170 
25.2 481 3122 104 91180 
28.2 3B 3122 104 91090 
28.2 481 4322 020 32090 

1.7 15.2 41)1 4322 020 32170 
28.2 4C1 4322 020 32120 
28.2 41)1 4322 020 32130 
30.5 3B 3122 104 91200 

1.75 10.2 3B 3122 104 91130 
18.5 3B 3122104 91140 
18.5 4B1 312210491150 

6 46.2 3C 3122 104 91310 
6.65 40.4 3B 4322 020 32160 

Tubes 

outer dia. (mm) inner dia. (mm) length (mm) grade catalog number 

2.8 1.2 +0.1 8.2 3B 4322 020 34340 
3.7 1.2 +0.2 3.5 3B 4322 020 34400 

481 4322 020 34420 
6.5 3B 4022 101 80010 

1.7 +0.2 13.7 4E1 4322 020 34330 
4.15 2 +0.2 7.2 4A 4322 020 34440 

12.2 4B1 4322 020 34450 
4C1 4322 020 34460 
41)1 4322 020 34470 

15.2 4B1 4322 020 34380 
4C1 4322 020 34370 

21.2 4A 4322 020 34390 
4B1 4322 020 34480 

4.3 2 +0.2 7.2 3B 312210492900 
12.5 38 4322 020 34490 
15.2 4D1 4322 020 36760 
15.4 38 4322 020 36750 
18.5 3B 4322 020 36770 
25.5 38 4322 020 36780 

4B1 3122 104 90810 
4C1 3522 200 10950 
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FERRITFS FOR RADIO, AUDIO AND TELEVISION 

outer dia. (mm) inner dia. (mm) length (mm) grade catalog number 

4.3 2 +0.2 25.5 4D1 3522 200 10960 
4E1 3522 200 10970 

30.2 3B 4322 020 36790 
40.5 3B 3122 104 90800 
55.5 3B 4322 020 36800 

4.95 1.3 +0.2 40.5 3C3 3122 104 93110 
5.3 3 +0.2 22.4 3B 4322 020 36810 
6.2 2.85 +0.3 30.2 4C1 4322 020 36820 

8 4.2 +0.6 51.4 3B 4322 020 34310 
4B1 4322 020 34320 

Screw cores 

FXC grade 3D3 
p;=750±20 

screw thread 

M4 x 0.50 
MS x 0.75 
M5 x 1 
M6 x 0.5') 
M6 x 0.75 
M6 x 0.75 
M6 x 1 
M8 x 1.25 
M8 x 1.25 

') Grade 3B 

C314 

I 
(mm) 

d 
(mm) 

catalog number 

12 3.65+0.05 4312 020 32040 
12 4.55+0.05 4312 020 32050 
20 5.0 -0.1 4312 020 32130 
12 5.9 -0.04 4312 020 32010 
25 5.55+0.05 4312 020 32070 
13 5.55+0.05 4312 020 32060 
25 5.5 ±0.02 4312 020 32030 
25 7.35+0.05 4312 020 32120 
16 7.35 ±0.05 4312 020 32110 

O 



Piece parts and mounting parts for small if, coils (lillipul type) 

Screw core (ferroxcube) 

a 

0 

7Z40518 

Ferroxcube frame (lacquered) 

Coupling rod (3B) 

max. frequency (MHz) grade catalog number 

0.6 3B 3122104 90550 
2 4B1 3122 104 93020 

12 4D1 3122104 90590 
100 powder 

iron 3122 104 91630 

A version with a trimming grip on both sides is also available 

max. frequency colour 
(MHz) 

type number catalog 
number 

0.6 black AP3014/00/3B 3122 104 91460 
2 gran AP3014/Ol/4B1 312210491470 

12 light blue AP3014/02/4D1 3122 104 91480 
ratio detector light blue AP3014/03/4D1 3122 10491630 

For coupling between 
primary and secondary 
windings, to be inserted 
in dice AP3018. 
Catalog number: 
3122 104 91130 

Coupling disc 

Type number AP3018 
Catalog number 
3122 108 38160 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 

Can for one coil 

Can for two coils 

Polystyrene can for mechanical shielding, to be used when 
screening is not required The Q-factor is not affected. 
Type number AP3015/00. Cat. No. 3122 10403290. 

Copper can for mechanical and electrical shielding. 
Symmetric hole: 
type number AP3015/01. Cat. no. 3122 990 94120 
Asymmetric hole: 
type number AP3015/02. Cat. no. 3122 990 94130 

Tinned copper can 
Type number AP3015/03 
Cat. No. 3122 998 22260 

Tinned copper can 
Type number AP3015/04 
Cat. No. 3122 991 91170 
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Block 
(for ratio detector only) 

Type number AP3019 

Cat. no. 4322 021 20700 

Type number AP3017 
Cat. no. 3122 995 32070 

Coil formers (polyethylene) 

,Spacer plate 

with base version 

symmetric: 
for use without 
ferroxcube frame 
asymmetric: 
for use with 
ferroxcube frame 

4 pins 
5 pins 

4 pins 
4 pins 

type number catalog number 

AP3016/00 3122 999 60230 
AP3016/O1 3122 991 35830 

AP3016/02 3122 999 60430 
AP3016/03 3122 991 80420 

AP.XA6/0? 

Coil former (without base), 
asymmetric, for use with ferroxcube 
frame AP3014, type number AP3016/05. 
Cat. no. 3122 794 31430 
Base with 4 pins for above coil former, 
type number AP3016/07. 
Cat. no. 3122 992 63220 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 

Beads for screening and damping, and wide-band h.f. chokes 

APPLICATION 
They are used in v.h.f, radio and TV receivers and in electric motors, ignition systems etc. to reduce 
in- or outgoing interference, and also in v.h.f. circuits to avoid troublesome coupling. 

Beads (without wire) 

Fig. 1 

i 

d= 

1 
L r r 

Fig. 3 

Fig. grade L 
(mm) 

1 3B 3 
1 4B1 3 
1 3B 5 
2 451 8 
2 4B1 14 
3 3B 10 
3 4B1 10 

H.F. chokes 

Dimensions in mm 

6

C318 

Fig. 2 

D 
(mm) 

H 
(mm) 

d 
(mm) 

catalog number 

3.5 — 1.3±0.2 4322 020 34400 
3.5 - 1.3±0.2 4322 020 34420 
3.5 - 1.3±0.2 4312 020 31060 
8.5 14 3.5+0.5 4312 020 31570 
8.5 14 3.5+0.5 431202031520 

6 - 0.7+0.2 4312 020 31500 
6 - 0.7+0.2 431202031550 



number Z,p fat decrease of impedance FXC catalog number 

of turns (k(1) Zae, 
(MHz) 

in the freq. range 
(MHz) 

4B grade 

1.5 0.25 120 10-300 5 7 3B 4312 020 36630 
1.5 0.35 250 80-300 53 4B1 4312 020 36690 
2.5 0.60 50 10-220, 30-100 67, 3 3B 4312 020 36640 
2.5 0.65 180 50-300, 80-220 56, .<3 4B1 4312 020 36700 

2x1.5 0.70 50 10-220,30-100 57, 5 3 3B 4312 020 36650 
2x1.5 0.80 110 50-300,80-220 ,7, <3 4B1 4312 020 36710 

Yoke-rings for use in deflection coils for picture tubes 

For 110° black and white picture tubes - 

Dimensions in mm 

European technique 
Material : Ferroxcube 3C2 
Catalog number: 3122 104 92180 

(standard type) 

European technique 
Material : Ferroxcube 3C2 
Catalog number: 4322 020 35070 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 

For tinyuision picture tubes (90°, 11 inch) 

For 90° colour picture tubes 

Material : Ferroxcube 3C2 
Catalog number: 3122 108 12160 
The inner surface has been lacquered. 

C320 

Material : Ferroxcube 3C2 
Catalog number: 3122 104 90514 

Material : Ferroxcube 3C2 
Catalog number: 3122 104 99170 
The inner surface has been lacquered. 



Cores for line-output transformers 

U-cores (for black and white television) 

The difference in splay between two U-cores taken at random from one packing will never exceed 
half the total tolerance on dimension B. 

8 

H 
K 

B2 

I/

Fig. 1 

Types 

1 

7 

82 
 7

I 

Fig. 2 
Dz =15.9 ±0.4 

dimensions (mm) 

BI B Di G H K 

grade catalog number 

Fig. 1 
49.8±0.8 >26.9 15.5±0.4 4.8±0.2 28.4±0.2 15.5+1 3C6 4312 020 33300 

3C8 4312 020 33190 
Fig. 2 

56.7±075 >36.1 13.8±0.2 3.6±0.2 29.5±0.2 17.6+1 3C6 431202033320 
60.35±0.9 >37.05 15.9±0.4 4.8±0.2 28.75±0.2 15.55+1 3C6 431202033310 
60.35±0.9 >37.05 15.9±0.4 4.8±0.2 31.8±0.2 18.55+1 3C6 431202033330 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 

U- and I -cores 

Shapes 
B 

7r475.9 

F'g. 3 

BZ

K 

 I I 

H 

B, A-A 

D 

Fig. 5 

Fig. 7 
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Types for black and white television 

Material: ferroxcube grade 3C6 

B, B,, H 
(mm) (mm) (mm) 

K 
(mm) 

13 
(mm) 

Fig. catalog number 

40.7±1.3 24.4+1.2 33 ±0.2 23.1+0.9 11.4-0.5 5 312210490480 
39.6+0.4 9.5+0.2 11.4-0.5 6 3122 104 90470 
49.6±0.8 27 ±l 44.2±0.2 >31 15.6±0.4 5 431202033380 
50 ±0.8 12.6±0.2 15.6±0.4 6 4312 020 33390 
58 +1.3 28 ±1 44.6±0.5 31.5±0.5 15 ±0.4 7 4312 020 33340 
58 +1.3 28 ±1 34.6±0.5 21.5±0.8 15 ±0.4 7 4312 020 33350 
59.4+0.8 13.5+0.2 15 +0.4 8 4312 020 33360 

-0.2 
72 ±1 44 ±1.4 33.1±0.15 19 ±0.4 14.1±0.3 3') 4312 020 33000 

93 ±1.8 36.2+1.6 52 ±0.5 24 ±0.45 30 ±0.6 3 4312 020 33100 

93 ±1.8 27.5±0.5 30 ±0.6 4 4312 020 33110 

93 ±1.8 36.2+1.6 76 -±0.5 48 ±0.9 30 ±0.6 3 431202033090 

93 ±1.8 36.2+1.6 76 ±0.5 48 ±0.9 16 ±0.5 3 4312 020 33070 
93 ±1.8 27.5±0.5 16 ±0.5 4 431202033080 

101.6±2 >47 57.1±0.4 31.7±0.75 25.4±0.8 3 4312 020 33120 

`) Notches in back. 

Types for colour television 

Material: ferroxcube grade 3C6 

B, Bz H K 1) Fig. catalog number 
(mm) (mm) (mm) (mm) (mm) 

73 -1.8 45.3+1.2 65 -1.5 49.9 ±0.8 18.2 ±0.4 5 312210493120 

73 -1.8 14.8 ±0.2 18.2 ±0.4 6 3122 104 93130 

Material: ferroxcube grade 3C8 

60.35±0.9 35.4±1.2 33.35±0.2 19.05±0.5 17.25±0.4 5 312210493950 
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FERR►TES FOR RADIO, AUDIO AND TELEVISION 

Ferrites for colour lv components 

For yoke rings and U-cores see previous pages 

Special ferrite parts are: 
Ferrox cube L-core and ferroxdure magnet for convergence units 

595025 

L-core 
Ferroxcube 3C6 
Catalog number: 3122 104 90680 

Ferroxdure magnet for lateral convergency 

Rod magnet, diametrically magnetized 
Ferroxdure 100 
Catalog number: 3122 104 92850 

C324 

Disc magnet, diametrically magnetized 
Ferroxdure 100 
Catalog number: 3122 10490620 



Ferroxcube rod and ferrite magnets for linearity-control units 

Ggaos 

Rod core 
Ferroxcube 3C6 
Catalog number: 3122 104 90490 

Ring magnet, radially magnetized 
Plastic bonded ferroxdure P40 
Catalog number: 3122 104 93530 

12 

Ring magnet, diametrica ly magnetized 
Ferroxdure 100. Catalog number 3122 104 92690 

N 

9—

Magnet  segment, radially magnetized 
Plastic bonded ferroxdure P40 
Catalog number: 3122 10490440 
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FERRITES FOR RADIO, AUDIO AND TELEVISION 

Ferroxcube E+f core for a raster correction transductor 

E+I core 
Ferroxcube 3C6 
1, =5.75 cm 
A,=0.55 cmz
Catalog number: 3122 104 93210 

Powder iron cores for small i.f. coils 

Material properties 

Main properties of the various grades of powder iron: 1PI, 1P2, 1P3. 

freq. range 

up to 10 MHz 
up to 40-80 MHz 
up to 40-80 MHz 

`) Only for cast parts 

Tube 

Grade 1P1 
Catalog number: 

4322 020 69520 

grade Qfactor 
measured on a small ring 

µ; particle size 

1P1 300 at 10 MHz 10 appr. 6-8 µm 
IP2 350 at 30 MHz 8.5 appr. 4-6 µm 
1P3') 350 at 30 MHz 8.5 appr. 4-6 µm 

31.7 

Cores with a tinned copper wire 

e! 
L. t 1 L 

C326 

Grade 1P3 

1 (mm) L (mm) D (mm) catalog number 

f
30+4 30 
33+4 28 
40+4 22 

4.00 3122 997 70400 
4.95 3122 108 70060 
4.95 3122 108 70050 



Screw cores 
(2xlma 

L 
(mm) 

D 
(mm) 

a S 
(mm) 

to!. 1) 
(mm) n 

grade Fig. catalog number 

5 4.95-0.1 585° 1.5 0.1 1 IPI 1 3122 10.4 01580 
6 6.07-0.23 60° 0.5 I P l 2 4322 020 69500 
8 4.95-0.1 585° 1.5 0.2 4 1P2 1 3122 104 91610 

10 7 -0.1 60±10 1 0.1 1 1P2 3 3122 104 91590 
12.25 4.95-0.1 585° 1.5 0.2 5 1P2 1 3122 104 91600 
12.25 4.95-0.1 — 1.5 0.05 1 I P 1 4 3122 104 93140 
12.25 4.95-0.1 585° 1.5 0.2 5 IPI 1 3122 104 90970 
13 6.07-0.23 60° 0.5 — — 1P1 2 3122 104 90990 
15 4.95-0.1 70° + 15° 1.5 IPI 1 3122 10492970 
16.5 7 -0.1 60° 1.5 0.05 1 1P2 5 3122104 91000 
16.5 7 -0.1 60° + 10° 1 0.1 1 1P2 3 3122 104 91660 
20.25 4.95-0.1 585° 1.5 0.2 5 IPI 1 312210490980 

i) Tolerance on 
s 

in mm over n grooves 
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FERRITFS FOR RADIO, AUDIO AND TELEVISION 

Cores for erasing heads 

Material properties 
low eddy current losses at frequencies up to 500 kHz 
the initial permeability is approximately 900 for 3C1 and 3C2, 2300 for 3H1 
the saturation flux at 23°C is of ferroxcube 3C1 approximately 3300 gauss 

of ferroxcube 3C2 approximately 3800 gauss 
of ferroxcube 3H1 approximately 4400 gauss 

Fig. 1 Fig. 2 

P 

Cores in terroxcube grade 3C1 and in shape according to Fig. 1. 

a 

catalog number nominal dimensions in mm weight 
in g 

A B C D d E F G H R 

4322 020 30550 4.7 1.7 11 1.4 0 0.5 4.8 3.2 2.4 5 0.23 
3104 101 80230 4.7 3.6 11 1.4 0 0.5 4.8 3.2 2.4 5 0.54 
3922 860 20550 4.7 7.1 11 1.4 0 0.5 4.8 3.2 2.4 5 1.02 
4322 020 30560 4.7 1.2 II 1.4 0 0.5 4.8 3.2 2.4 5 0.15 
4322 020 30630 4.7 2.8 11 1.4 0+0.2 0.5 4.8 3.2 2.4 5 0.44 
312210492540 4.7 1A 11 1.4 0+0.2 0.5 4.8 3.2 2.4 5 0.22 
4322 020 30600 3.1 1.6 9.2 1.4 0+0.1 0.5 3.8 3.2 1.4 2 0.12 
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Cores in ferroxcube grade 3C2 and in shape according to Fig. 2. 

catalog number nominal dimensions in mm weight 
  in g 
A B C d F G H R l Rz

4322 020 30580 5.8 3.6 18 0.1 9.4 4.5 3 11 7 1.22 
4322 020 30590 5.8 1.6 18 0.1 9.4 4.5 3 11 7 0.52 
4322 020 30610 5.8 2.6 18 0.1 9.4 4.5 3 11 7 0.87 

Core in ferroxcube grade 3H1 (Fig. 3) 
Catalog number 3104 101 80400 
Completely machined type. 

Fig. 3 
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MICR®CHOKES 

Dimensions (in mm) 

27±c0 

ca 

pn,o= 

D inductance 

0.1-1000µH 
1.5- 100 mH 

4 mm 
6.5 mm 

27:20 

Colour code according to I.E.C. publ. 63, but expressed in µH. 
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nominal 
inductance 
(µH) 

quality factor max. d.c. 
resistance 
(O) 

max. Cp 
(pF) 

catalogue 
number 

Q at freq. 
(MHz) 

0.10 45 25 0.10 I 2422 535 00107 
0.15 45 25 0.12 1 2422 535 00157 
0.22 45 25 0.14 1 2422 535 00227 
0.33 45 25 0.17 1 2422 535 00337 
0.47 45 25 0.21 1 2422 535 00477 
0.68 45 25 0.25 1 2422 535 00687 
1.0 45 25 0.31 1 2422 535 00108 
1.5 40 8 0.38 1 2422 535 00158 
2.2 40 8 0.45 1 2422 53500228 
3.3 40 8 0.53 1 2422 53500338 
4.7 40 8 0.63 1 2422 535 00478 
6.8 40 8 1.00 1 2422 535 00688 

10 40 8 1.70 1 2422 535 00109 
15 40 2 0.55 1 2422 535 00159 
22 40 2 0.70 1 2422 535 00229 
33 40 2 0.90 1 2422 535 00339 
47 40 2 1.35 1 2422 535 00479 
68 40 2 1.6 1 2422 535 00689 

100 40 2 1.9 1 2422 535 00101 
150 45 0.8 3.5 1 2422 535 00151 
220 45 0.8 6.5 1 2422 535 00221 
330 45 0.8 11 I 2422 535 00331 
470 50 0.8 20 1 2422 535 00471 
680 50 0.8 41 1 2422 535 00681 

1000 50 0.8 48 1 2422 535 00102 
1500 50 0.25 25 4 2422 535 01152 
2200 50 0.25 30 4 2422 535 01222 
3300 45 0.25 50 4.5 2422 535 01332 
4700 45 0.25 60 5 2422 535 01472 
6800 40 0.25 75 4.5 2422 535 01682 

10000 40 0.1 90 4 2422 535 01103 
15000 40 0.1 110 3.5 2422 535 01153 
22000 40 0.1 130 3 2422 535 01223 
33000 35 0.1 275 3 2422 535 01333 
47000 35 0.1 400 3.5 2422 535 01473 
68000 30 0.1 470 3.5 2422 535 01683 

100000 25 0.1 720 3.5 2422 535 01104 
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PRE-ADJUSTED FERROXCUBE POTCORES, 
P-SERIES 

Introduction 

Ferroxcube potcores have been developed for stable low loss filters, coils and transformers. 
Due to their closed shape they combine a low weight with a small volume. 
The principal properties of a potcore with a given inductance value are the quality factor Q, the 
temperature coefficient T.F., the disaccommodation factor D.F. and, if the potcore is used on higher 
induction values, the generation of third harmonics. 

application approximate ferroxcube 
frequency range grade 

filter coils from 0.1 to 200 kHz 3B7, 3H1 
200 kHz to 2 MHz 3D3 
2 MHz to 20 MHz 4C6 

loading coils, up to 60 kHz 3H1 
transformers 200 Hz to 10 MHz 3H1 
chokes 

Potcore dimensions 

The main dimensions of the potcores are in conformity with the following standardisation speci-
fications: 

IEC publication 133 
CCTU 06-04 and 06-08 (France) 
DIN 41 293 (Germany) and B.S. 4061 (Gr. Britain) 

available 
types 

nominal dimensions (mm) 

d, d2 d, d4 ht h2

P9/5 9.3 7.6 3.8 2.05 5.3 3.45 
P11/7 11.1 910 4.60 2.05 6.50 4.55 
P14/8 14.0 11.8 5.90 3.10 8.40 5.80 
P18/11 17.9 15.1 7.45 3.10 10.6 7.40 
P22/13 21.5 18.2 9.25 4.50 13.4 9.40 
P26/16 25.5 21.6 11.3 5.50 16.0 11.2 
P30/19 30.0 25.4 13.3 5.50 18.9 13.2 
P36/22 35.5 30.4 15.8 5.50 21.9 14.8 
P42/29 42.4 36.3 17.4 5.50 29.4 20.5 
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Accessories 

Coil formers 
The dimensions of the coil formers are in conformity with the following standardisation specifi-
cations: 

IEC publication 133 
CCTU 06-02 (France) 
DIN 41 294 (Germany) 

Inductance adjustors 
The inductance of a pre-adjusted potcore can be increased by inserting an adjustor. For each 
type of potcore the corresponding type of adjustor, which will increase the published µ,-value by a 
minimum of 9% and a maximum of 14% approximately is given below. For potcores P26/16, 
P30/19, P36/22 and P42/29 a series of step-by-step adjustor is available. These adjustors are used 
when a continuous adjustment of the inductance is not necessary. For instance, they are applied 
in loading coils to bring the inductance within a certain tolerance. 
A range of 13 flexible conical step-by-step adjustors is available under the catalog numbers 
4322 021 32000 up to 4322 021 32120. The higher this number the greater the effect. An adhesive 
is used as sliding and fixing material. 

The values of µ e , a or Ac mentioned in the tables are to be used for the potcores without the ad-
justing mechanism. 
The inductance will only be within the given tolerance if the winding space of the coil former is 
completely filled. 

Coil former 

adjustor 
with nut 

container 

spring 

tag plate 

fixing bush 
with nut 

Mounting parts 
Potcored coils can be mounted on conventional panels, as well as on printed-wiring boards, the 
location of the soldering tags being matched to the 0.1 in as well as to the 2.50 mm grid. The in-
sulating material of the tag plate can fully withstand the temperatures occurring during dip-
soldering. 
After placing the spring in the container, the core is brought under the correct pressure by pressing 
the tag plate down to the rim of the container. It will be held in place after the three ears have 
been folded over. For conventional panel mounting, a fixing bush and nut are separately available. 
Types P9/5 and P11/7 do not possess this mounting facility. 
Further information on the design of simple tools for potcore assembly will be gladly supplied on 
request. 
For several potcore types coil formers are available provided with p.w. pins, which make the use 
of mounting parts superfluously. 
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PRE-ADJUSTED POTCORES P9/5 

1e
£—=12.4 cm -t

Ae
V = 0.126 cm3

Potcores with standard Ai  factors 

AL
(nH) 

corresponding 
p,-value 

tolerance 
on inductance 
(%) 

with nut catalog number 4322 022 6. . . 
without nut catalog number 4322 022 4.

3B7 3H1 4C6 

16 16 ±1 1800 
25 25 ±1 1810 
63 63 +1 1030 1230 -

100 100 + 1.5 1040 1240 
160 160 ±2 1050 1250 

Inductance L=N5 AL (in 
10_g H) 

Coil former 

1 section catalog number 4322 021 31700 

Continuous inductance adjustors 

available types recommended application 

colour catalog number AL 3B7/3H1/3D3 

green 4322 021 31250 63 4322 021 31250 
yellow 4322 021 31270 100 4322 021 31270 
brown 4322 021 31540 160 4322 021 31540 
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PRE-ADJUSTED POTCORES P11/7 

l e

E A  = 9.56 cm- ' ie=0.251 cm3

Potcores with standard µe nam es 

µ e a tolerance 
on induc-
tance(%) 

catalog number 4322 022  (with nut) 

3B7 3141 30)3 4C6 

15 225 ±1 — — 20810 
22 186 ±1 — — 20820 
33 152 +1 - - 20430 20830 
47 127 ±1 - - 20440 -

68 105.8 _+1 20050 20250 20450 

100 87.2 ±1.5 20060 20260 -
150 71.2 ±2 20070 20270 
220 58.8 +5 20080 20280 -
660 33.9 +25 20400 

1300 24.2 ±25 20000 20200 — 

Number of turns N=a ..JE(L in 10'3 H) 

Potcores with standard AL-fadots 

Ai
(n H) 

corresponding 
µ; value 

tolerance 
on induc-
tance(%) 

catalog number 4322 022 (with nut) 

3B7 3111 30)3 4C6 

16 12.2 ±1 — — 21800 
25 19.0 ±1 - - 21810 
40 30.5 ±1 - - 21420 21620 
63 48 +1 - - 21430 -

100 76 ±1 21040 21240 21440 -
160 122 ±1.5 21050 21250 -
250 190 ±3 21060 21260 — 

Inductance L=N= AL(in 
10_ 9 

H) 
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Coil former 

I section catalog number 4322 021 

Continuous inductance adjustors 

30240 

available types recommended application 

catalog number colour N Ay 3B7/3H1/3D3 

4322 021 31250 green 40 4322 021 31250 
4322 02131260 red 33 4322 021 31250 
4322 02131270 yellow 63 4322 021 31260 
4322 02131280 grey 47 4322 021 31260 
4322 021 31540 brown 68 4322 021 31270 

100 4322 021 31270 
100 4322 021 31540 
150 160 4322 021 31540 

250 4322 021 31280 
220 4322 021 31280 

Motmttag parts 

(1) tag plate 4322 021 30180 
(2) brass container 4322 021 30510 
(3) spring 4322 02130620 
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PRE-ADJUSTED POTCORES P14/8 

1~ 
E = 7.89 cm- ' 

A, 
IQ=0.495 cros

Potcores with standard µ,- values 

µe tolerance catalog number 4322 022 
on induc-
tance(%) 3B7 3H1 3D3 4C6 

15 205 + 1 - - - 22810 
22 169 ±1 - - - 22820 
33 137.9 ± 1 22030 22230 22430 22830 
47 115.5 ± 1 22040 22240 22440 -
68 96.1 ± 1 22050 22250 22450 

100 79.2 ± 1.5 22060 22260 -
150 64.6 ± 2 22070 22270 
220 53.3 ± 3 22080 22280 - 
680 30.3- ±25 - - 02400') 

1400 21.2 ±25 02000') 02200') — 

Number of turns N=a ~(L in 10-3 H) 
') Supplied without nut for adjustor 

Potcores with standard AL-factors 

AL
(nH) 

corresponding 
g,-value 

tolerance 
on induc-
tance(%) 

catalog number 4322 022 

3B7 3H1 3D3 4C6 

25 15.7 ±1 — 23810 
40 25 ±1 — — 23420 23820 

63 39.5 ± I — — 23430 23830 
100 63 ± 1 23040 23240 23440 -

160 100.5 ±1.5 23050 23250 -
250 157 ±2 23060 23260 
315 198 ±2 23070 23270 

400 252 ±2 - 23280 

Inductance L=N2 AL (in 10- s 
H) 

Coil formers 

Single section catalog number 4322 021 30250 
Two sections 4322 021 30260 
Single section with p.w. pins 4322 021 30070 
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Continuous inductance adjustors 

available types 

catalog number colour 

4322 021 30740 red 
4322 021 30750 green 
4322 021 30940 yellow 
4322 021 30950 white 
4322 021 31070 brown 
4322 021 31130 grey 

Mounting on printed-wiring boards 

mark 

]242406.2 

Mounting on panels 

I 

recommended application 

µ e  

Aa cat. number 4322 021 

3B7/3H1/3133 4C6 

15 — 30740 
25 — 30740 

22 — 30740 
40 30750 30940 

33 30750 30950 
63 30740 30940 

47 30740 —
100 30940 

68 30940 
100 30950 

160 30950 
150 31070 

250 31070 
220 31130 

315 31130 

(1) tag plate 4322 021 30440 
(2) brass Container 4322 021 30520 
(3) spring 4322 021 30630 

(1) tag plate 
4322 021 30440 

(2) aluminium container 
4322 021 30600 

(3) spring 
4322 021 30630 

(4) nut 
4322 021 30710 

(5) fixing bush 
4322 021 30720 
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PRE-ADJUSTED POTCORES P18/11 

le
£ — = 5.97 cm -' 

Ae
V 1.12 cm3

Potcores with standard p - values 

pe a tolerance 
on induc-
tance(%) 

catalog number 4322 022 

3B7 3H1 3133 4C6 

15 178 ± 1 24810 
22 147 ±1 24820 
33 120 + 1 24030 24230 24430 24830 
47 100.5 _+ 1 24040 24240 24440 -
68 83.6 + 1 24050 24250 24450 

100 68.9 + 1.5 24060 24260 -
150 56.3 ± 2 24070 24270 -
220 46.5 + 3 24080 24280 -
705 25.9 ±25 04400') 

1750 16.5 ±25 04000) 04200') — 

Number of turns N=a,/L(L in 10-3 H) 
') Supplied without nut for adjustor 

Potcores with standard AL-factors 

AL
(nH) 

corresponding 
µe value 

tolerance 
on induc-
tance(%) 

catalog number 4322 022 

3B7 3H1 303 4C6 

25 11.9 ±1 25810 
40 19.0 ±1 25420 25820 
63 30.0 ±1 25030 25230 25430 25830 

100 47.5 +1 25040 25240 25440 -
160 76 ±1 25050 25250 25450 
250 119 _+ 1.5 25060 25260 -
315 149 ±2 25070 25270 
400 190 ±2 25080 25280 
630 298 ±3 25100 25300 

Inductance L=N2 AL (in 10"9 H) 

Coil formers 
single section 
two sections 
three sections 
single section, with p.w. pins 
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Continuous inductance adjustors 

available types recommended application 

catalog number colour µ, AL cat. number 4322 021 

4322 021 30730 
4322 021 30760 

brown 
green 

3B7/3H1/3D3 4C6 

15 — 30760 4322 021 30770 red 
4322 021 30960 yellow 25 — 30760 
4322 021 30970 white 40 — 30770 
4322 021 31080 grey 22 — 30770 

63 30760 —
33 30760 30970 

100 30770 
47 30770 
68 30960 

Mounting on P.W. board or on panel 160 30960 
250 30970 

(1) tag plate 4322 021 30450 100 30970 
(2) brass container 4322 02130530 150 30730 
(3)spring 4322 02130640 400 31080 
(4) nut 4322 021 30710 220 31080 
(5) fixing bush 4322 021 30720 
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PRE-ADJUSTED POTCORES P22/13 

l e

E — = 4.97 cm- ' V =2.00 cm' 
AQ

Potcores with standard µ, ,aloes 

µ, a tolerance 
on induc-
tance(%) 

catalog number 4322 022 

3B7 3111 3D3 4C6 

15 162 ± 1 — — 26810 
22 134 ±1 — — 26820 

33 109.4 ± 1 — — 26430 26830 

47 91.7 + 1 - - 26440 -
68 76.2 ± 1 26050 26250 26450 

100 62.8 ± 1.5 26060 26260 -
150 51.3 ± 2 26070 26270 
220 42.4 + 3 26080 26280 -
330 34.6 ± 3 26090 26290 -
720 23.4 ±25 - - 06400') 

1840 14.6 ±25 06000') 06200') — 

Number of turns N=a./L1L in 10-  H) 
') Supplied without nut for adjustor 

Potcores with standard A,-factors 

A,, 
(n H) 

corresponding 
µ- value 

tolerance 

on induc-
tance(%) 

catalog number 4322 022 

3B7 3H1 3D3 4C6 

25 9.9 ±1 — 27810 
40 15.8 ±1 — — — 27820 
63 25 ±1 — — 27430 27830 

100 39.5 ±1 27040 27240 27440 27840 
160 63.5 ± I 27050 27250 27450 -
250 99 ±1.5 27060 27260 -
315 124.5 ±2 27070 27270 
400 158 ±2 27080 27280 
630 249 ±3 27100 27300 

1000 395 ±3 27110 27310 

Inductance L=N5 At (in 10'' H) 
Coil formers 
single section catalog number 4322 021 30300 
two sections 4322 021 30310 
three sections 4322 021 30320 
single section, with p.w. pins 4322 021 30110 

C342 



Continuous inductance adjustors 

available types 

catalog number colour 

4322 021 31000 yellow 
4322 021 31020 white 
4322 021 31040 green 
4322 021 31060 red 
4322 021 31100 brown 
4322 021 31240 black 

Mounting on P.W. board or on panel 

(1) tag plate 4322 021 30460 
(2) brass container 4322 021 30540 
(3) spring 4322 02130650 
(4) nut 4322 021 30710 
(5) fixing bush 4322 021 30720 

recommended application 

Ne AL cat. number 4322 021 

3B7/3H1/3D3 4C6 

IS — 31060 
40 — 31060 

22 — 31000 
63 31040 31000 

33 31040 31020 
100 31060 —

47 31060 
61 31000 

160 31000 —
250 31020 

100 31020 
150 31100 

400 31100 
220 31100 

630 31100 —
330 31240 
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PRE-ADJUSTED POTCORES P26/16 

le
£ - = 4.00 cm -' 
A, 

v=3.53 cm' 

Potcores with standard µ- values 

µe tolerance catalog number 4322 022 
on induc-
tance(%) 3B7 3H1 3D3 4C6 

15 
22 

146 
120 

±1 
±1 

— 
- 

— 
- 

— 
- 

28810 
28820 

33 98.2 + 1 28030 28230 28430 28830 

47 82.3 ± 1 28040 28240 28440 - 

68 68.4 + 1 28050 28250 28450 -

100 56.4 ± 1.5 28060 28260 -
150 46.1 ± 2 28070 28270 

220 38.1 + 3 28080 28280 - -

330 31.0 + 3 28090 28290 -

730 20.8 ±25 — — 08400') 
1910 12.9 ±25 080001) 08200') — 

Number of turns N=a./L(L in 10-3 H) 
1) Supplied without nut for adjustor 

Potcorea with standard Ay-factors 

Ay 
(n H) 

corresponding 
µ~ value 

tolerance 
on induc-
tance(%) 

catalog number 4322 022 

3B7 3H1 3D3 4C6 

63 20 +_ i 29030 29230 39430 29830 

100 31.8 ± 1 29040 29240 29440 29840 

160 51 ± 1 29050 29250 29450 -

250 79.5 ± 1 29060 29260 29460 

315 100.2 ± 1.5 29070 29270 -

400 127 ± 2 29080 29280 -

630 200 ± 3 29100 29300 

1000 318 ± 3 29110 29310 -

1600 510 ±3 29120 29320 - 

Inductance L=N= Ay (in 10- ' H) 

Coil formers 
single section 
two sections 
three sections 
single section, with p.w. pins 
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Continuous inductance adjustors 

available types recommended application 

catalog number colour 

4322 021 30780 green 
4322 02130790 yellow 
4322 02130800 red 
4322 021 30810 brown 
4322 021 30980 white 
4322 02131090 grey 

Mounting on P.W. board or on panel 

(1) tag plate 4322 021 30470 
(2) brass container 4322 021 30550 
(3)spring 4322 021 30660 
(4)nut 4322 02130710 
(5) fixing bush 4322 021 30720 

22.1
G' 

µ, AL cat. number 4322 021 

3R7/31i1/3D3 4C6 

15 30780 
22 — 30780 

63 — 30780 
33 30780 30790 

100 30780 30790 
47 30800 

160 30800 
68 30980 

250 30980 
100 315 30980 
150 30810 

400 30810 
220 30810 

630 30810 
330 31090 

1000 31090 
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PRE-ADJUSTED POTCORES P30/19 

l e

3.30 cm- ' 1%=6.19 cm3

Potcores with standard µ- values 

No a tolerance on 
inductance (%) 

catalog number 4322 022 

387 3111 3D3 

33 89.2 ± 1 30030 30230 30430 
47 74.7 ± 1 — — 30440 
68 62.1 ± 1 30050 30250 30450 

100 51.3 ± 1.5 30060 30260 —
150 41.8 ± 2 30070 30270 —
220 34.6 ± 3 30080 30280 —
330 28.2 ± 3 30090 30290 —
740 18.9 ±25 10400') 

1990 11.5 ±25 10000') 10200') — 

Number of turns N=a,,/L (L in 10- '•H) 
') Supplied without nut for adjustor 

Potcores with standard AL-factors 

AL
(nH) 

corresponding 
µs-value 

tolerance on 
inductance (%) 

catalog number 4322 022 

387 3H1 3133 

100 262 ±1 — — 31440 
160 42 ±1 31450 
250 65.5 ±1 31060 31260 31460 
400 105 ±1.5 31080 31280 —
630 165 ±2 31100 31300 — 

1000 263 ±3 31110 31310 
1600 420 ±3 31120 31320 — 

Inductance L=NL AL (in 
10_s H) 
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Coil formers 

Single section 
two sections 
three sections 

catalog number 4322 021 30360 
4322 021 30370 
4322 021 30380 

Continuous inductance adjustors 

Available types and recommended applications 

colour catalog number 
4322 021  

potcore 

p: AL

green 30780 33 100 
red 30800 47 160 
white 30980 68 250 
white 30980 100 400 
brown 30810 150 630 
grey 31090 220 1000 
black 31120 330 1600 

Mounting on P.W. board or on panel 

(1) tag plate 
(2) brass container 
(3) spring 

4322 021 30480 
4322 021 30560 
4322 021 30670 

(4) nut 4322 021 30710 
(5) fixing bush 4322 021 30720 
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PRE-ADJUSTED POTCORES P36/22 

1, 
E - = 2.64
A, 

V= 10.7  cm' 

Potcores with standard µ¢ values 

µe tolerance on 
inductance ( %) 

catalog number 4322 022 

3B7 3H1 3D3 

33 79.7 + 1 — — 32430 
47 66.8 + 1 32440 
68 55.6 ± 1 32050 32250 32450 

100 45.8 ± 1.5 32060 32260 -
I50 37.4 + 2 32070 32270 -
220 30.9 ± 3 32080 32280 -
330 25.2 +25 32090 32290 -
750 16.7 ±25 - - 12400') 

2030 10.2 ±25 12000') 12200') — 

Number of turns N=a.Jt(L in 10~' H) 
') Supplied without nut for adjustor 

Potcores with standard A,,-factors 

A,, corresponding tolerance catalog number 4322 022 
(n H) µ; value on induc-

tance(%) 3B7 3H1 3D3 

40 8.39 ±1 33020 33220 -
100 21 ±1 33040 33240 -
160 33.6 +1 - - 33450 
250 52.5 ± 1 33060 33260 33460 
400 84 ±1.5 33080 33280 33480 
630 132 ±2 33100 33300 - 

1000 210 ±3 33110 33310 
1600 336 ±3 33120 33320 

Inductance L = N' A,, (in 10- ' H) 
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Coil formers 

single section 
two sections 
three sections 

catalog number4322 021 30390 
4322 021 30400 
4322 021 30410 

Continuous inductance adjustors 

Available types and recommended applications for potcores with grade 3B7, 3H1 and 3D3 

colour catalog number 

4322 021  

potcore 

µe At

yellow 30790 33 160 
white 30980 47 250 
white 30980 68 —
brown 30810 100 400 
brown 30810 — 630 
grey 31110 150 —
grey 31090 220 1000 
black 31120 330 1600 

Mounting on P.W. board or on panel 

00.8 

(1) tag plate 4322 021 30490 (4) nut 4322 021 30710 
(2) brass container 4322 021 30570 (5) fixing bush 4322 021 30720 
(3)spring 4322 021 30680 
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PRE-ADJUSTED POTCORES P42/29 

Ir
E—=2.59 cm- ' V=18.2 cm3
A, 

Potcoms with standard p; raises 

pe a tolerance on 

inductance (%) 

catalog number 4322 022 

387 3H1 

33 78.4 ± 1 —
47 65.7 ±1 
68 55.0 ± 1 - 34250 

100 45.0 ± 1.5 34060 34260 
150 36.8 _+ 2 34070 34270 
220 30.4 + 3 34080 34280 
330 24.8 ± 3 34090 34290 

2120 9.85 ±25 1400O) 14200') 

Number of turns N=a~/(L in 10- ' H) 

') Supplied without nut for adjustor 

Potcores with standard Ar-factors 

Ac corresponding tolerance on catalog number 4322 020 

(nH) pevalue inductance(%) 3B7 3H1 

250 51 ±1 35060 35260 
400 81 ±1 35080 35280 
630 130 ±2 35100 35300 

1000 205 ±3 35110 35310 
1600 325 ±3 35120 35320 

Inductance L=N2 AL (in 
10_ 9 

H) 
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Coil formers 

single section catalog number 4322 021 30420 
two sections 4322 021 30430 

Continuous inductance adjustors 

Available types and recommended applications 

colour catalog number 

4322 021  

potcore 

µ~ AL

white 30980 68 250 
brown 30810 100 400 
brown 30810 — 630 
grey 31090 150 1000 
grey 31090 220 —
black 31120 330 1600 

Mounting on P.W. board or on panel 

(1) tag plate 4322 021 30500 (4) nut 4322 021 30710 
(2) brass container 4322 021 30580 (5) fixing bush 4322 021 30720 
(3) spring 4322 021 30690 
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PRE-ADJUSTED SQUARE CORES R6 

l~ 
— = 7.84 cm' ' V = 0.799 cm3
Ar

Cores with standard Ac values 

AL corre- 
sponding 
µ, 

to!. on 
induct- 
ance 

4322 022 7. ... with nut 
cat. No. 4322 022 5. . . . without nut 

367 3H1 3D3 4C6 3E2 impr.3E1 (%) 

25 15.6 ±1 
40 24.9 ± 1 5020 
63 39.4 ±1 5030 

100 62.4 ±2 -
160 100 ±2 5050 5250 

250 156 ±2 5060 5260 
315 197 ±2 - 5270 
400 249 ±2 5080 5280 
630 394 ±3 5100 5300 
1000 624 ±10 - 5310 
1250 780 ±10 - 5390 
4750 3000 ±25 - - - - - 5800' 
6000 3750 ±25 - - 5900• - 

Inductance L=NL AL (in 10
- v 

H) 
• Only available without nut. 

Coil formers Inductance adjustors 

sections pins catalog number AL of 
core 

recommended adjustor 

1 4 4322 021 31720 cat. No. colour in 3B7/3H1 
1 6 4322 021 31710 

160,250 4322 021 30970 white 2 4 4322 021 31740 
2 6 4322 021 31730 250,315 4322 021 30730 brown 

400 4322 021 30730 brown 
630 4322 021 31080 grey 
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Assembly 

Mounting parts 

Clip 4322 021 31780 with earthing tag. 
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PRE-ADJUSTED SQUARE CORES SM6 

1, 
—=8.6cm- ' V=0.84cm3
A, 

Cores with standard AL values 

AL corre- 
sponding 
µ, value 

to!. on 
induct- 
once 

4322 022 6.... with nut 
cat. No. 

4322 022 4. ... without nut 

(%) 3B7 3H1 3D3 4C6 3E2 impr.3E1 

25 17.1 ±1 
40 27.4 ±1 
63 43.1 ±1 

100 62.0 ±2 
160 110 ±2 7050 7250 
250 171 ±2 7260 
315 216 ±2 7270 
400 274 ±2 7280 
630 431 ±3 7300 

1000 620 ±10 -
1250 856 ±10 7390 
4400 3010 ±25 - - - - 7800` 
5500 3770 ±25 - 7900* — 

Inductance L = N3 AL (in 10's H) 
' Only available without nut 

Coil formers Inductance adjustors 

sections pins catalog number AL of core recommended adjustor 

1 4 4312 021 29240 catalog number colour 

1 6 4312 021 29250 
160 4322 021 30960 yellow 
250 4322 021 30970 white 
315, 400 4322 021 30730 brown 
630 4322 021 31080 grey 
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Mounting parts 

Clip 4322 021 31780 with earthing tag. 

Assenthly 
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TRANSFORMER CORES 

E- and I-cores 

These cores are typical transformer cores. They can be used from voice frequencies up to some MHz. 

Ir 
12 

L1 

I ~ 

C 

—~ 

— i

type dimensions jerroxcube 

grade 

air gap 

(mm) 

catalog number 

L, L i C A H E 

£13/7/3 12.95 9.43 3.3 3.3 6.7 4.95 3H7 0 4322 020 34510 

E20/10/5 20.7 12.8 5.2 5.3 10 6.3 3E1 

improved 3E1 

0 
0.15 
0 

4322 020 34530 
34550 
34830 

E30/I5/7 30.8 19.5 7.2 7.3 15 9.7 3E1 

improved 3E1 

0 
0.15 
0.30 
0 

4322 020 34630 
34650 
34660 
34840 

E42/21/15 43 29.5 12.2 15.2 21 14.8 3E1 

improved 3E1 

0 
0.25 
0.5 
0 

4322 020 34720 
34740 
34750 
34850 

I42/7.5/15 see figure abosz 3E1 0 4322 020 37320 

E55/28/21 56.2 37.5 17.2 21 27.5 18.5 3E1 0 4322 020 34780 

E65/32/13 66.5 44.2 20 13.7 32.5 22.2 3E1 0 4322 020 34820 

The dimensions are according to D.I.N. 41295 
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TRANSFORMER CORES 

Cross cores 
These cores have been developed for transformers to be used on printed-wiring boards. The 
soldering pins are positioned according to a grid of 2.52 mm. 

core half jerroxcube 
grade 

air gap 
(mm) 

catalog number 

X22 3E1 

improved 

0 
0.15 

3522 200 03470 
4322 020 23700 

3E1 0 432202023530 

3H1 0 4322 020 23510 
0.02 4322 020 23710 
0.05 4322 020 23720 
0.15 4322 020 23730 
0.25 4322 020 23740 

3B7 0 3522 200 08770 

3O)3 0 3522 20003480 

4C6 0 3522 200 03490 

X30 improved 
3E1 0 432202023760 

3H1 0 4322 020 23750 
0.02 4322 020 23960 
0.05 4322 020 23970 
0.15 4322 020 23980 
0.25 4322 020 23990 

X35 3H1 0 4322 020 24000 
0.02 4322 020 24210 
0.05 4322 020 24220 
0.15 4322 020 24230 
0.25 4322 020 24240 
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..TRANSFORMER CORES 

Pre-adjusted cross cores X22 
Cross cores with standard Ay factors 

Ay corresponding tolerance catalog number 

µ- value on induc- 
tance (%) 

4322 022 6...., with nut 
4322 022 4...., without nut 

ferroxcube grade 3H1 

160 73 t1 5250 
250 115 ±1.5 5260 
400 180 t2 5280 
630 290 ±3 5300 

Inductance L=N'Ay (in 10-  H) 

H-cores 

These cores have been developed for small transformers to be used on printed-wiring boards. 

The soldering pins are positioned according to a grid of 2.52 mm. The material grade is FXC3E2. 

1, 

type
A~ 

£ A~ 
V R. Ay catalog number 

(cmz) (cm- ') (cm) (nH) 

H7 0.0325 54 0.0571 33000 3700 4322 020 33020 
H 10 0.075 30 0.17 3820 31600 4322 020 33010 
H16 0.349 10.2 1.24 >4500 4322 020 33030 
H2O 0.47 8.8 1.93 33850 35500 4322 020 33000 
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o--
o—

s 0 

4.805 4.7'"01
 ~H 

Core assembly H7 
Max. length = 7.46 mm 

Core assembly H10 
Max. length= 12.4 mm 

(1) Ferroxcube H-shape with reinforced polyester coil former 
(2) Ferroxcube window 
(3) Brass container 
(4) Silicon rubber washer 

Core assembly H16 Core assembly H2O 

15.2"'°• 
r 

~4.6~°a. 

(1) Ferroxcube H-shape with reinforced polyester coil former 
(2) Ferroxcube U-shape 
(3) Brass container 
(4) Silicon rubber washer 
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TRANSFORMER CORES 

Toroids 

Toroids are mainly used in broadband transformers, pulse transformers and chokes. 

dimensions (mm) ferroxcube 1, 
1, 
- V pa, catalog number 

Dxdxh grade (cm) (em ` I) (em3) 

2 x 1.3 x0.7 3E3 0.511 208 0.00125 >10 000 8222 293 03230 

3.93 x2.23 x 1.27 3E3 87.4 10000- 4322 020 90780 
15000 

3B7 4322 020 90820 

4 x 2.2x 1.1 3E2 0.946 95.6 0.00937 >5000 4322 020 36650 
3E3 >10000 4322 020 36700 
3H1 ') 432202036590 

4.83 x 2.28 x 1.27 3E3 66.3 10000-15000 4322 020 90790 
3B7 4322 020 90830 

5.84 x 3.05 x 1.52 3E3 63.4 10000-15000 4322 020 90800 
3B7 4322 020 90840 

6 x 4 x 2 3E2 1.55 77.5 0.0310 >5000 4322 020 36660 
3E3 >10000 4322 020 36710 
3H1 ') 4322 020 36600 
4C6 - >100 4322 020 36500 

9 x 6 x 3 3E2 2.33 51.7 0.105 >5000 4322 020 36670 
3E3 >10000 4322 020 36720 
3H1 ') 432202036610 
4C6 >100 4322 020 91010 
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dimensions (mm) jerroxcube 1, ~'~ catalog number 
D x d x h grade (cm) ( _`~) (cm3) 

9.53 x 4.75 x 3.18 3E3 28.4 10000-15000 4322 020 90810 
3B7 4322 020 90850 

14x9x5 3E2 3.55 X28.5 0.445 >5000 4322 020 36680 
3H1 4322 020 36620 
4C6 >100 4322 020 91020 

23x 14 x 7 3E2 5.70 18.1 1.79 >•5000 4322 020 36690 
3H1 4322 020 36630 
4C6 >100 4322 020 91070 

29 x 19 x 7.5 3E1 7.50 20.1 2.58 2700±20% 4322 020 36550 

36 x 23 x 10 3E1 9.20 14.2 5.60 2700±20% 4322 020 36560 

36 x 23 x 15 SE! 9.20 9.42 8.50 2700±20 % 4322 020 36570 
4C6 >100 4322 020 91090 

'HL is indicated by the colour of the circumference of the core, see table below, 

group µ„ colour group µ,m colour 

1 2000-2200 brown 6 2900-3210 blue 
2 2140-2360 red 7 3150-3480 violet 
3 200-2540 orange 8 3420-3780 grey 
4 2480-2740 yellow 9 3720-4110 white 
5 2680-2960 green 10 >4050 black 

The sorting into  groups is done merely for the convenience of the user. The toroids are not 
available per separate group. 
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PIEZOXIDE 

Piezoxide materials are piezoelectric ceramic materials, suitable for almost any electro-mechanical 
or mechano-electrical energy conversion. Because of their ceramic nature elements in these materials 
can be preshaped. The material grades are PXE4, PXE5, PXE7, PXEI l and PXE21. 

PXE4 PXE5 

Mechanical data 
Specific mass 7.45 x 102 7.55 x 10' 
Curie temperature 265 285 

Modulus of elasticity Yf, , 0.77x10'' 0.65x10" 

0.79x101' 0.59x10" 

11, 0.26x10" 
Specific heat 420 420 
Heat conductivity 1.2 1.2 
Compressive strength >6 x 102 >6 x 108

Electrical data 

Relative dielectric constants c33/E0 1750 1750 

EI I~Ep 1800 
Volume resistivity p„ at 25°C 1011 1014
Time constant s=RC=p,,c33 >30 >300 
Dielectric dissipation factor tan d 0.6x 10- ' 2.0 x l0-2

Electromechanical data 

Coupling coefficients k, 0.55 0.62 

k31 0.32 0.36 
k33 0.65 0.70 
k13 0.66 

Piezoelectric charge constants d31 —141 x 10-12 —178 x 10 12

d33 305x10 12 356x10-12

dl5 515x10 12
Piezoelectric voltage constants g3, —9.4x 10'3 —11.3 x 10- ' 

9a3 17.5x10-2 23.2x10-2

9,5 32.5 x 10'2
Quality factor QM 500 80 
Frequency constants N, 2200 2000 

N, 1620 1460 
N3 1610 1390 
N3 930 



PXE7 PXEII PXE2I 

7.6x10 
320 

0.82x 10" 

4.5x10' 
400 

1.2 x 10" 

7.7x10' 
270 

U.61 x 10" 

kg/m' 
°C 

N/m2

N/m2

0.28 x 10" 0.41 x10'' N, m=
420 420 420 J/kg.deg C 
1.2 1.2 1.2 W/m.deg C 
>6x108 >6x10' >6x108 N/m2

680 450 1800 
1050 600 

tm 
min 

2.0x10- ' 2.5x10- ' 1.6x10-2

0.53 0.43 0.62 
0.25 

0.73 

0.66 0.65 
—84x10- " —44.5x10- ' 2 C/N 

370 C/N 
350x10 12 235x10- ' 2 C/N 
-14.0x10- ' -11.2x10' Vm/N 

24.0x10- ' Vm/N 
44.2x 10- ' 44.0x 10- ' Vm/N 
80 270 80 
2250 3600 2000 Hz.m 
1640 2650 1390 Hz.m 

1400 Hzm 
970 1500 Hz.m 
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Axial notation 

PIEZOXIDE 

Key to subscripts 

For polarised ceramic materials the direction of positive polarisation is usually taken to be that of 
the Z-axis of a right-hand orthogonal crystallographic axial set X, Y, Z. Since these materials have 
polar symmetry the senses of X and Y chosen in an element are unimportant and planes parallel 
to the Z-axis are reflection planes. 
If the directions of X, Y and Z are represented as 1,2 and 3 respectively, and the shear directions to 

these axes as 4, 5 and 6 respectively then the various related parameters may be written with 
subscripts referred to these. 

3 

'6 

4 = shear in 23-plane 
5=shear in 31-plane 
6 =shear in l2-plane 

Piezoelectric constants: The first subscript refers to the direction of the electric field, the second 
subscript refers to the direction of the strain. (kr is the planar coupling 
coefficient.) 

Elasticity constants : The first subscript refers to the direction of the strain, the second subscript 
refers to the direction of the stress. 

Dielectric constants : The first subscript refers to the direction of the dielectric displacement, the 
second subscript refers to the direction of the electric field. 

Frequency constants : The subscript refers to the direction of resonance vibration. 

Types of PXE elements 

Discs and cylinders 

Direction of polarisation : axial 
Standard tolerance on the diameter (d): ±2.5 
Standard tolerance on the height (h) 

for h~0.5 mm: ±0.1 mm 
for h<0.5 mm: ±0.05 nun 
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dimensions (mm) 
dxh 

catalog number 

PXE4 PXE5 PXE21 

3x0.5 
3x8 
5x0.2 
5x0.3 

8222 
4322 
8222 
8222 

293 
020 
293 
293 

01100 
05120 
01130 
01140 

5x0.5 8222 293 10330 8222 293 06060 
5 x 1 8222 293 08580 8222 293 06070 
5 x 2 8222 293 08590 8222 293 08650 
5x8 4322 020 05090 
6.35 x 16 4322 020 05060 4322 020 05070 

10 x 0.2 8222 293 01270 
10 x 0.3 8222 293 01280 
IOa0.5 8222 293 07670 
10< 1 8222 293 06050 4322 020 02330 
10 x 2 8222 293 08600 8222 293 07680 
10x3 8222 293 07740 
10 x 5 8222 293 00890 8222 293 07750 
10 x 10 8222 293 08610 8222 293 07690 
10 x 20 8222 293 06030 8222 293 08660 
16 x 0.2 8222 293 01300 
16x0.3 8222 293 01310 
16 x 0.5 8222 293 04300 
16x1.1 8222 293 04110 4322 020 02250 
16x2 8222 293 06010 
16 x 3 8222 293 08630 4322 020 02300 
25.4x0.5 8222 293 01410 
25.4 x 1 8222 293 08640 8222 293 08680 
25.4x2 8222 293 07710 8222 293 06020 
25.4 x 6.35 4322 020 02440 
38.1 x6.35 4322 020 05000 
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PIEZOXIDE 

Three-electrode disc 
Direction of polarisation: indicated by arrows, 

see figure (side of 
full electrode negative) 

Material : PXE 5 

dimensions (mm) catalog number 
dlxd2xaxh 

10x3 x2.8x1 
16x10x2 x11 

8222 293 09400 
8222 293 07780 

Feedback plates 

Direction of polarisation: axial 
Material : PXE 5 

dimensions (mm) 
dxb 

polarity of catalog number 
electrode A 

16 x 1.1 — 4322 020 02260 
16 x 1.1 t 4322 020 02270 

0368 

electrodes 

electrode B 

electrode A 



i 

Direction of polarisation: radial 
(outer electrode negative) 
Material : PXE5 
Catalog number : 8222 293 01870 

Standard tolerance on the outer diameter: ±2.5 j 
on the inner diameter: ±2.5 
on the concentricity : 0.1 mm 
on the height : ±0.1 mm 

Direction of polarisation: axial 
Material : PXE4 
Catalog number : 4322 020 06000 
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PIEZOXIDE 

Rectangular plates 

Direction of polarisation : parallel to 
dimension c 

Material : PXE 5 
Standard tolerance on the length (a) : ±0.1 mm 

on the width (b) ±0.1 mm 
on the thickness )c) ±0.1 mm 

dimensions (mm) 
axbxc 

catalog number 

12a6x0.5 8222 293 02760 
12x6x1 8222 293 02770 
16x12x1 4322 020 02310 

Multimorph strips 

Direction of polarisation: indicated by arrows, 
see figure (outer 

electrodes negative) 

Material : PXE 5 

dimensions (mm) 
axbxl 

catalog number 

1.6x0.67 x9.6 4322 020 04760 
1.6 x 0.67 x 12.7 4322 020 02480 
1.6 x 0.67 x 15.5 4322 020 02490 
1.6x0.67x70 8222 293 02940 

elmtrod.n 

electrodes 

Direction of polarisation: opposite to direction given in the Fig. above (outer electrodes positive) 

dimensions (mm) 
axbxl 

catalog number 

1.6 x 0.67 x 9.6 4322 020 04750 
1.6 x 0.67 x 12.7 4322 020 02460 
1.6 x 0.67 x 15.5 4322 020 02470 
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Bimorph strips 

Direction of 
polarisation: indicated by arrows, 

see figure (outer 
electrodes negative) 

Material : PXE 5 

dimensions (mm) 
axbxl 

catalog number 

1.27 x 0.50 x 8.9 4322 020 04250 
1.6 x 0.60 x 12.7 8222 293 03020 
1.6 x 0.67 x 15.5 4322 020 04290 
6.35 x 0.50 x 11.6 8222 293 08010 
8.0 x 0.60 x 8.0 8222 293 10980 

O371 



PIEZOXIDE 

Delay-line transducer 
Direction of polarisation: indicated by arrows, see figure 
Material : PXE 7 
Frequency of the thick-

ness shear vibration : approx. 4.2 MHz 
Catalog number : 4322 040 00640 

Ignition unit 

Material : PXE 21 
Catalog number : 4322 020O801O_ 
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Flexure elements 

Detector 

Material : PXE 5 
Resonance frequency : 6±0.4 kHz 

Capacitance at 100 Hz : ,4300 pF 

Catalog number : 4322 020 08750 

Detector 

Material PXE5 
Resonance frequency : 2.85±0.35 kHz 
Capacitance at 100 Hz: ,4300 pF 
Catalog number : 8222 293 07950 

Mounted flexure disc for microphones 

To be used with integrated circuit 
amplifier TAA970 
Sensitivity : 100µV/µbar 
Catalog number : 8222 410 30070 

It 

Drive element for low-power synchronous motors 

Direction of polarisation: indicated by arrows,
see figure 

Material : PXE4 
Catalog number : 8222 410 30060 

050 
~15 

 9 
rl

2 ~ 

IQ t 
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PERMANENT MAGNET MATERIALS 

Introduction 

Permanent magnets — either isotropic or anisotropic• — can be classified as being basically either 
metallic alloy 
ceramic material or 
plastic bonded ceramic material 

The table shows the class to which each of our materials belongs. 

metallic ceramic plastic bonded 
auoy material ceramic material 

isotropic' reco ferroxdure ferroxdure 
anisotropic• "Ticonal"" ferroxdure ferroxdure 

The most obvious differences between the groups are that the ferroxdure magnets are characterised 
by high values of ccercivity and resistivity while "Ticonal" magnets possess higher values of 
remanent magnetism and energy product. 
Ferroxdure is therefore most suitable for applications in which demagnetising influences (either 
from external sources or resulting from the use of short magnets) are large and also in high frequency 
applications. 
"Ticonal" is particularly suitable for applications in which high values of magnetic energy are 
required from small volumes of magnetic material. 
The isotropic materials in general are inferior in magnetic properties to the anisotropic ones but 
are particularly suitable for applications in which multipolar magnets are to be used or where less 
expensive magnets are necessary giving a reasonable performance. 
The plastic bonded ferroxdure magnets combine the characteristic magnetic properties of isotropic 
ferroxdure (however on a lower level) with the mechanical properties of the plastic material used. 
These magnets open a new field of applications, especially where the price is of prime importance. 
Each of the permanent magnet materials is manufactured in a variety of grades possessing different 
properties that result from differences in composition and treatment. 
The grades are distinguished by the addition of letters and numbers to the name of the material. 
The numbers are approximately relative to the nominal energy product of the grade. 

* Isotropic materials can be magnetised equally well in any direction. Anisotropic materials have 
optimal magnetic properties in one direction only. 

*' "Ticonal" is a registered trade name. 
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permanent magnet (BH)m,,,, occurs at B, H,5  He 
material (MGs.Oe) Bd Hd (Gs) (Oe) (Oe) 
typical chemical (Gs) (Oe) 
composition 

min. typ. typ. typ. min. typ. min. typ. min. typ. 

ISOTROPIC PLASTIC-BONDED FERROXDURE 
Ferroxdure P30, P40 and SP50 magnets are extruded, injection moulded and punched, D55 
magnets are pressed and cured. 

Ferroxdure P30 0.3 0.35 700 500 1150 1250 1050 1100 2500 2700 
KPN-K-992 
85% ferroxdure powder 
(M)Fet2Otg
15% thermoplastic 
material 

Ferroxdure P40 0.4 0.45 800 550 1350 1450 1150 1200 2300 2500 
KPN-K-989 
90% ferroxdure powder 
(M)Fet2Ot9
10% thermoplastic 
material 

Ferroxdure SP50 0.5 0.55 800 690 1550 1600 1225 1275 2300 2400 
KPN-K-7028 
93% ferroxdure powder 

(M)Fet2Ot9 
7% thermoplastic 
material 

Ferroxdure D55 0.55 0.60 850 700 1650 1700 1300 1400 2500 2750 
KPN-V-815 
95% ferroxdure powder 
(M)Fe,5O,9
5% thermosetting 
material 

ISOTROPIC FERROXDURE 
All magnets are pressed, sintered and can be ground. 
Ferroxdure 100 0.9 0.95 1200 800 2100 2200 1600 1650 2600 2700 
KPN-K-359 

100% ferroxdure powder 
(M)Fei~O5, 
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PERMANENT MAGNET MATERIALS 

permanent magnet (BH),,,,_ occurs at B, H s H 
material (MGs.Oe) Bd Hd (Gs) (Oe) (Oe) 
typical chemical (Gs) (Oe) 
composition 

min. typ. typ. typ. min. typ. min. typ. min. typ. 

ISOTROPIC ALLOYS-RECD 
All magnets are cast and can only be ground. 
Reco 100 1.00 1.20 4000 300 5800 6200 460 480 480 530 
24% Ni, 14 % Al, baL Fe 
Reco 120 1.10 1.30 3100 400 5300 5900 500 600 550 650 
1% Ti, 4% Co. 26%Ni, 
13 % Al, 3% Cu, bal. Fe 
Reco 140 1.30 1.40 3500 400 6200 6500 530 565 550 600 
0.8% Ti, 5%Co,25%Ni, 
10% Al, 7% Cu, bal. Fe 
Reco 160 1.50 1.65 4150 400 6000 6600 600 680 650 750 
1.9%Ti, 13%Co, 18.5%Ni, 
10% Al, 7.5% Cu, bal. Fe 
Reco 170 1.50 1.65 3300 500 5200 5600 830 890 900 1000 
5% Ti, 10% Co, 24% Ni, 
9.5% Al, 6% Cu, bal. Fe 
Reco 220 2.00 2.30 3750 600 5600 6300 1100 1200 1200 1300 
7 % Ti, 26 % Co, 15% Ni, 
7 % Al, 5% Cu, bal. Fe 

ANISOTROPIC PLASTIC-BONDED FERROXDURE 
All magnets are injection moulded. 
Ferroxdure SP130 1.3 1.4 1250 1100 2300 2400 2100 2200 2800 3000 
K PN-K 7049 
89% ferroxdure powder 
(M)Fe,5O,s
11 % thermoplastic 
material 
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permanent magnet (BH)m,,. occurs at B, H,5  H, 
material (MGs.0e) Bd lid (Gs) (Oe) (Oe) 
typical chemical (Gs) (0e) 
composition 

min. typ. typ. typ. min. typ. min. typ. min. typ. 

ANISOTROPIC FERROXDURE 

All magnets are pressed, sintered and can only be ground. 
Ferroxdure 260') 2.4 2.6 1650 1600 3250 3350 2800 2900 3600 3800 
KBN 
100% ferroxdure powder 

(M)Fe,2O,9 

Ferroxdure 280') 2.6 2.8 1750 1600 3400 3500 2800 3000 3000 3200 
KBN-K-1152 
100% ferroxdure powder 

(M)Fe,2O,9 

Ferroxdure 330 3.0 3.2 1900 1700 3600 3700 2800 3000 2900 3100 
KBN-V-252 
100% ferroxdure powder 
(M)Fe,2 O,9

Ferroxdure 300 3.2 3.4 2200 1550 3800 3900 1600 1800 1700 1900 
KBN-K-434 
100% ferroxdure powder 

(M)F,2O,9 

Ferroxdure 360 2) 3.4 3.5 1950 1800 3800 3900 2000 2200 2100 2300 
KBN-V-254 
100% ferroxdure powder 

(M)Fe,2O,9 

') Ferroxdure 260 and 280 are especially suitable for radially orientated segments. 
2) Ferroxdure 360 is only small quantity production 
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PERMANENT MAGNET MATERIALS 

permanent magnet (BH),,, occurs at B, II,, H;
material (MGs.Oe) Bd Hd (Gs) (Oe) (Oe) 
typical chemical (Gs) (Oe) 
composition 

min. typ. typ. typ. min. typ. min. typ. min. typ. 

ANISOTROPIC ALLOYS-TICONAL 
All magnets are cast and can only be ground. 
Ticonal 190 1.80 2.10 5000 400 7400 8000 650 730 670 800 
14% Co. 21% Ni. 12% Al. 
3% Cu, balance Fe 
Ticonal 360 3.20 3.60 7200 500 10500 10700 680 710 700 760 
1.5% Ti, 24%Co. 15% Ni, 
8.5% Al, 3% Cu, bal. Fe 
Ticonal 400 3.80 4.00 8000 500 11200 11600 610 640 620 680 
0.8 % Ti, 24 % Co, 14% Ni, 
8.5% Al, 3% Cu, bat. Fe 
Ticonal 450 4.00 4.25 5300 800 8000 8500 1200 1335 1300 1500 
5% Ti, 34% Co, 14.5 % Ni, 
7.5% Al, 4.5% 

o 

Cu, bal. Fe 
Ticonal 500 4.50 4.80 9600 500 12300 12800 600 630 610 650 
24% Co, 14% Ni, 8.5%Al, 
3% Cu, balance Fe 
Ticonal 600 5.50 5.77 10500 550 13000 13100 630 645 640 680 
24% Co, 14",, Ni, 8.5 % Al, 
3% Cu, balance Fe 
Ticonal 650 6.20 6.50 11000 565 12800 13000 640 700 650 780 
24% Co, 14%Ni, 8.5% Al, 
3 % Cu, balance Fe 

Ticonal 750') 7.00 7.50 11500 650 13200 -13400 720 760 730 780 
24% Co, 14% Ni, 8.5% Al, 
3% Cu, balance Fe 
Ticonal 900 2) 7.50 9.00 8000 1100 10000 10600 1300 1400 1350 1500 
5% Ti, 34%Co, 14.5% Ni, 
7.5% Al, 4.5% Cu, bal. Fe 

') Cross section circular 10 and 525 mm dia.; rectangular sides > 10 and 520 mm. 
2) Only for very small rectangular magnets. 
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Demagnetisation curves 
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Conversion table for S.l. units (Giorgi units) 

1000 Gs = 100 mT (=0.1 Wb/m2) 
10s
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PERMANENT MAGNET MATERIALS 

Other magnetic and physical properties 

Grade saturation 
field 
strength 
H... 
(Oe) 

LID ratio 
for open 
circuits

permeance 
coefficient 

recoil 
permeability 

Ferroxdure P30 
P40 
SP50 
D55 

Ferroxdure 100 

12000 
12000 
12000 
12000 
12000 

0.5 
0.5 
0.5 
0.5 
0.5 

1.4 
1.5 
1.2 
1.2 
1.5 

1.10 
1.15 
1.19 
1.15 
1.112-1.118 

Reco 100 2500 3.0 13 4.0-6.5 
120 2500 3.0 8 4.4-5.0 
140 2500 3.0 9 5.0-6.0 
160 2500 3.0 11 4.0-5.0 
170 3000 2.2 7 3.4-4.0 
220 5000 2.2 6 3.2-3.8 

Ferroxdure SP130 12000 0.5 1.14 1.10 
280 10000 0.5 1.1 1.01-1.05 
300 8000 1.0 1.4 1.01-1.05 
330 10000 0.5 1.1 1.01-1.05 
360 8000 1.0 1.1 1.01-1.05 

Ticonal 190 2500 3.0 13 3.8-5.0 
360 2500 3.5 15 4.0-5.0 
400 2500 4.5 16 4.0-5.0 
450 5000 2.2 7 2.5-3.0 
500 2500 4.5 20 4.0-5.0 
600 2500 5.0 19 3.0-4.0 
650 2500 4.5 20 3.0-4.0 
750 2500 4.3 17 3.0-4.0 
900 5000 2.2 7 1.7-2.5 

Conversion of electrical resistivity: 1 R mm'/m =10-6  (Ices =10- a (2m. 
')Permeance coefficient =—B/pvHat(BH),, . 
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density specific temperature Curie coefficient 
electrical coefficient temp. of thennal 
resistivity of remanence erature expansion 

(g/cm') (LImmt/m) (%/deg C) (°C) (IO_ 6/deg C) 

3.2 10`3 —0.2 
3.6 1011 -0.2 
4.05 10`0 -0.2 
4.10 1010 -0.2 
4.9 1010 -0.2 450 8.5 
6.9 0.7 -0.015 730 12.5 
6.9 - -0.015 700 12.5 
7.0 0.75 -0.015 770 11.5 
7.0 0.65 -0.015 810 11.5 
7.0 0.60 -0.015 790 11.5 
7.2 0.015 750 11.5 
3.4 1011 -0.2 - -
4.6 101$ -0.2 450 
5.0 10 1 -0.2 450 
4.8 10" -0.2 450 -
4.9 10`Z -0.2 450 -
7.0 - -0.015 750 11.5 
7.3 0.50 -0.015 860 10.8 
7.3 0.50 -0.015 800 10.8 
7.3 0.50 -0.015 850 10.8 
7.3 0.45 -0.015 850 10.8 
7.3 0.45 -0.015 850 10.8 
7.3 0.45 -0.015 850 10.8 
7.3 0.45 -0.015 850 10.8 
7.3 0.50 -0.015 850 10.8 
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PERMANENT MAGNET MATERIALS 

PREFERRED TYPES 

A "selection" of our preferred types is given below. A complete list of preferred types, comprising 
the shapes and sizes of permanent magnets from existing moulds and dies, is available on request. 

We offer every assistance in the primary and secondary aspects of permanent magnets and their 
systems. 

Anisotropic ferruxdure 

Ring magnets for loudspeakers etc. 

Material: Fxd 300R 
Magnetic axis: axial 
Supplied'unmagnetised 

1 
MA 

i 

9do  ground 

dimensions catalog number 

outer diam. inner diam. H 

mm tolerance mm tolerance mm tolerance 

36 ±0.8 18 ±0.5 8 ±0.1 4322 020 60070 
45 ±1 22 ±0.6 9 ±0.1 60110 
51 ±1.2 24 ±0.6 9 ±0.1 60150 
53 ±1.2 24 ±0.5 I1 ±0.1 4304 071 80620 
55 ± 1.2 24 ±0.6 12 ±0.1 4322 020 60170 
60 +1.5 24 ±0.6 13 ±0.1 60200 
72 ±1.5 32 ±0.7 15 ±0.1 60240 
90 ±1.8 36 ±0.9 17 ±0.15 60280 

102 ±3 51 ±1.5 10 ±0.15 60300 
121 ±3.6 57 ±1.7 12 ±0.2 60320 
134 ±4 57 ±1.7 14 ±0.2 60330 
184 '±5.5 73 ±2.2 18.5 ±02 60350 

Square magnet for loudspeakers 

Material: Fxd 300R 

Magnetic axis: axial 
Supplied: unmagnetised 
Catalog number: 4322 020 63010 
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MA 

Blocks 

Material: see below 
Magnetic axis: 1 A x B 
Supplied: magnetised 

NR 2 

A 
in l 

dimensions 

A B H 

mm tolerance mm tolerance nun tolerance 

material catalog number 

15 ±0.3 9 ±0.5 5 ±0.25 280K 3122 104 92700 
50 ±1.3 19 ±0.5 4.9 —025 280K 62100) 
50 ±1.3 19 ±0.5 6.1 ±0.1 280K 62120') 

131 ±3 51 ±1.5 17.5 ±0.2 330K 62140') 

') Supplied unmagnetised. 

Solid cylinders 

Material: Fxd 280 MA 
Magnetic axis: axial 

N~ 

Supplied: magnetised i 
•10±05.1 Catalog number: 4322 020 61010 

Discs 
2~ MA 

Material: see below 
Magnetic axis: axial 
Supplied: unmagnetised 

dimensions material catalog number 

d H 

mm tolerance mm tolerance 

5.5 ±0.05 1.8 ±0.03 330K 4322 020 62590 
12 ±0.3 6 ±0.25 300R 62540') 
40.6 ±1 9 ±0.1 280K 62550 

') Supplied magnetised. 
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PERMANENT MAGNET MATERIALS 

Segments for d.c. motors 

Material: Fxd 330 
Magnetic axis: diametrical 
Supplied: unmagnetised 

R; R„ s h„o b„s catalog number. 

mm tot. mm mm tot. mm toL mm tol. 

38315 312.025 53.66 8 ±0.6 18 ±0.5 15 ±I 432202061850 

320.3 329 58.8 16 ±0.3 42 ±1 41 ±1 4311 021 30660 

Material: Fad 280 
Magnetic axis: radial 
Supplied: unmagnetised 

C384 



Rt R• b 5 I„ s catalog number Fig. 

mm mm mm mm tol. nun to!. mm to!. 

328.58 335.13 56.55 25.5 ±0.6 62.4 +0.4 26.7 ±0.75 4322 020 61510 A 
328.50 335.55 57.35 21.4 -1.2 60.3 +3.0 49.4 ±1 61820 C 
329.03 336.02 57.49 21.79 ±0.38 62.7 +3.0 27.88 ±1.25 61590 B 

Isotropic ferroxdare 

Discs and bars 

Material: Fxd 100 
a) axially magnetised 

ali - fir - {-------

dimensions catalog number Fig. 

diam. d H 

mm tolerance mm tolerance 

3 ±0.2 7.5 
6 ±0.3 40 
4 +0.2 3.5 

25 ±0.5 5 

±0.25 4312 02060130 1 
±0.6 60170 1 
+0.2 65950 2 
±0.4 65870 2 

b) diametrically magnetised rods 

dimensions catalog number 

diam. d H 

mm tolerance mm tolerance 

4 ±0.1 -10 ±0.2 4312 020 60040 
6 -0.05 12 ±0.2 3122 104 94330 

V 

c) laterally magnetised disc >-

6 poles on 1 face « 
Catalog number 4312 020 65780 r 

Fig. 1 

x
i-

L 

 r 
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PERMANENT MAGNET MATERIALS 

Rings 

Material: Fxd 100 

a) diametrically magnetised 

catalog number dimensions 

outer diam. square hole H 

mm tolerance mm tolerance mm tolerance 

12.25 ±0.25 3.2 ±0.5 10 ±0.5 4312 020 62110 
12 +0.5 3.2 ±0.5 12 ±0.5 62120 

b) axially magnetised 

dimensions catalog number 

outer diam. inner diam. H 

nun tolerance mm tolerance mm tolerance 

14 ±0.5 1.5 +0.5 5 ±0.5 4312 020 62180 
29.9 —0.05 10 ±0.3 5 —0.1 62270') 

')4p axially magnetised. 

c) radially magnetised 

dimensions magnetisation catalog number 

outer diam. inner diam. H 

mm tolerance mm tolerance mm tolerance 

12 ±0.5 4.05 ±0.3 7 ±0.5 S pole on circ. 4312 020 63150 
27 ±0.7 20 ±0.6 3.5 ±0.5 N pole on circ. 62340 
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d) laterally magnetised 

dimensions magnetisation catalog number 

outer diam. inner diam. 

mm to!. mm to!. mm to!. 

21 ±0.3 10 ±0.5 24 +0.7 8 poles on outer diam. 4312 020 63160 
37 ±0.8 25 ±0.5 3.5 -0.5 4 poles on one surface 62400 

e) rings for couplings (laterally magnetised) 

dimensions 

outer diam. inner diam. H 

mm to!. mm to!. mm tol. 

magnetisation catalog number 

55 ±0.05 15 ±0.5 13 ±0.1 12 poles on outer 0 4312 02062430 
78 ±1.5 58 ±0.05 13 ±0.1 12 poles on inner 0 62420 

Blocks 

Material: Fxd 100 
magnetised 1 Ax B 

dimensions catalog number 

A B H 

mm tolerance mm tolerance mm tolerance 

50 ±1.25 43 ±1.1 11 ±0.28 4312 020 66960 
10 ±0.5 5 ±0.5 3 ±0.5 66760 
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PERMANENT MAGNET MATERIALS 

Block with holes 

Material: Fad 100 
magnetised 1 Ax B 
Catalog number 4312 020 66710 

Block 

Material: Fxd 100 
laterally magnetised 
8 poles on 75 x 15 
Catalog number 4312 020 66860 

Segment 

Material: Fxd 100 
not magnetised 
Catalog number 4312 02061500 
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Special parts for colour TV sets 

Material: see below 
Supplied: magnetised 

article dimensions in mm material magnetic axis catalog number 

diameter d H 

Disc 20±0.35 5±0.3 Fxd100 diametric 3122 104 90620 
Bar 5-0.2 10±0.2 FXdl00 diametric 92850 
Segment see drawing P40 radial 93770 

Isotropic plastic-bonded ferroxdure 

Material see below 
Supplied: magnetised 

article dimensions material magnetic axis catalog number 

Strip (9±0.3) x (3±0.1) P40 2 poles 4312020 70020 
lateral 

Ring 0(28±0.1) x(20.5±0.1) x (16.5±0.25) D55 2 poles on 4312 020 72040 
int. circ. 

Block (10.6-0.6) x (10.6 -0.6) x (3±0.15) P30 diametrical 3122 10493540 
Bar O(5±0.2)x(40-1) P40 axial 312210490360 
Rings with 1 Co 3 lobes for T.V. SP10 2 poles on 
deflection units or P40 int. circ. 

Anisotropic "Ticonal" 
1 

Solid cylinders MA 
i 

Material: see below 
Direction of magnetisation: axial 
Supplied: unmagnetised 
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PERMANENT MAGNET MATERIALS 

aimensions 

d H 

mm tolerance mm tolerance 

material catalog number 

12.9 —0.3 10 —0.05 Ticonal' 750 4322 059 75060 
15.8 —0.1 13 ±0.1 'Ticonal' 750 75030 
18 —0.4 12 —0.1 Ticonal' 600 60000 
19.4 ±0.3 9.4 ±0.1 `Ticonal' 750 75080 
21 +0.5 16 +0.05 Ticonal' 600 60010 
28.3 ±0.4 19.45 ±0.05 `Ticonal' 600 61060 
34.7 ±0.4 19 ±0.05 `Ticonal' 600 61080 

Cylindrical slugs in "Ticonal" 750 can be supplied in any length. Standard diameters are between 

12 and 22 mm; others available if required 

Rods 

Material: `Ticonal' 500 
Direction of magnetisation: axial 

catalog number dimensions condition 

d H 

mm tolerance mm tolerance 

4 ±0.2 6 ±0.2 unmagnetised 4322 059 500701) 
5.5 —1 25 ±0.5 magnetised 50100) 
8.1 —1 65 ±0.5 magnetised 50110) 

') Rods in these and other small diameters can be supplied in any length between 6 and 100 mm. 
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Blocks Mq 

Material: see below 
Direction of magnetization: 1 face A x B 
Version: see below 

C 

dimensions material version catalog number 

A B C 

mm tot. 
mm tol. 

mm 

tol. 

2 ±0.05 2.6 ±0.05 2.25 —0.03 Ticonal' 900 unmagnetised 4322 059 90000 
4 ±0.05 4 ±0.05 5 ±0.02 Ticonal' 900 unmagnetised 90010 

27 —1 20 ±0.5 17 ±0.05 `Ticonal' 450 unmagnetised 45130 
100 ±1 12 ±0.05 29.1 ±0.05 'Ticonal' 500 unmagnetised 50130') 

10.5 ±0.2 17 ±0.3 40 ±0.05 Ticonal' 500 unmagnetised 50170 

') with two mounting holes. 
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TYPE NUMBER INDEX OF 

TUBES, SEMICONDUCTORS 

AND INTEGRATED CIRCUITS 

DI 



TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

A28-14W A72 AC172 843 APYI7 A185 
A31-20W A72 ACI87 B44 APYt8 A185 
A31-120W A72 AC187/01 B44 APYI9 A185 
A44-120W A72 AC188 B44 APY21 A185 
A47-14W A73 AC188/0l B44 APY22 A185 

A47-26W A73 AD149 B72 APY23 A185 
A50-I20W A73 ADI61 B72 APY24 A185 
A56-120X A74 AD162 872 APY25 A185 
A59-11W A73 ADY26 B73 APY26 A185 
A59-15W A73 ADZII B73 APY27 A185 

A59-16W A73 ADZI2 873 APY28 A185 
A59-23W A73 AEY23 B14 APY29 AI85 
A61-120W A73 AEY24 B14 APY41 A185 
A63-120X A74 AEY25 814 APY42 A185 
A63-11W A73 AEY26 B14 APY43 A185 

A66-120X A74 AEY27 B14 APY44 A185 
A66-140X A74 AEY28 814 APY45 A185 
AAII9 B2 AF7 A2 APY46 A185 
AAYII B2 AF121 855 APY47 A185 
AAY21 B2 AF124 B55 APY48 A185 

AAY30 B2 AF125 B55 APY49 AI85 
AAY32 B2 AF126 855 ASY26 B87 
AAZI3 B3 AF127 B56 ASY27 B87 
AAZ15 83 AF139 856 ASY28 B87 
AAZI7 B3 AF239 856 ASY29 B88 

AAZl8 B3 AF239S B56 ASY31 B88 
ABCI A2 AF240 B57 ASY32 B88 
AC125 842 AF267 B57 ASY73 B88 
AC126 842 AFY16 B57 ASY74 B89 
AC127 842 AFYI9 B80 ASY75 B89 

AC127/0l B42 AFY40 B57 ASY76 B89 
ACI28 843 AFZI2 B58 ASY77 B89 
AC128/01 843 AGR9950 A148 ASY80 889 
AC132 B43 AL4 A2 ASZI5 B73 
AC132/0t B43 APYI6 A185 ASZI6 874 
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ASZI7 
ASZI8 
ASZ20 
ASZ21 
AUYIO 

AW36-80 

B74 
B74 
B90 
890 
B74 

A74 

BAW62 
BAW99 
BAXI2 
BAXI3 
BAX15 

BAX16 

85 
8113 

B5 
B5 
B6 

86 

BCW32 
BCW33 
BCW69 
BCW70 
BCW71 

BCW72 

B110 
BIIO 
8110 
Bill 
Bill 

Bill 
AW36-80Z A74 BAXI7 86 BCYIO 849 
AW43-80 A74 BAXI8 B6 BCYII B50 
AW43-80Z A74 BAY66 B12 BCYI2 B50 
AW43-88 A74 BAY96 B12 BCY30 850 

AW47-91 A75 12-BB105A BI2 BCY31 B50 
AW53-80 A75 12-BB105B B12 BCY32 850 
AW53-80Z A75 12-BBIOSG 813 BCY33 B51 
AW53-88 A75 12-BB106 B13 BCY34 851 
AW59-90 A75 BC107 845 BCY38 851 

AW59-91 A75 BC108 845 BCY39 B51 
AW61-88 A76 BC109 B45 BCY40 B51 
AX50 A3 BC112 845 BCY54 B51 
AYYIO-120 B24 8C146 B46 BCY55 B116 
AZI A3 8C147 B46 BCY56 B52 

AZ4 A3 8C148 B46 8CY57 B52 
AZ41 A4 8C149 846 BCY70 B52 
AZ50 A4 BC157 846 BCY71 B52 
BA100 83 BC158 B47 BCY72 B53 
BA102 812 BC159 847 BCY87 BI16 

BA114 83 BC177 847 BCY88 BI16 
BA145 B4 BC178 B47 BCY89 B117 
BAI48 84 BC179 B48 BCZ10 853 
BA182 B4 BC200 B48 BCZII B53 
BA216 84 8C237 B49 BCZI2 B53 

BA217 84 BC238 B49 BD115 B75 
8A218 B5 BC239 849 BD124 875 
BA219 B5 BCW29 B109 8D135 B75 
BAVIO B5 BCW30 8109 8D136 B75 
BAW56 B109 BCW31 8110 813137 B76 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

BD138 876 BFS2IA B106 BLY76 B82 
BD139 876 BFS28 B107 BLY87 882 
BDI40 B76 BFS92 B64 BLY88 882 
BD144 886 BFS93 B64 BLY89 882 
BDY10 B77 BFS94 B64 BLY91 B83 

BDY11 B77 BFS95 864 BLY92 B83 

BDY20 B77 BFW10 8107 BLY93 B83 

BDY38 B77 BFWII 8107 BPX10 A186 
BFI15 B58 BFW16A 865 BPXI2 A186 
BF167 B58 BFW17A B65 BPXl3 A186 

BF173 B59 BFW30 865 BPXl4 A186 
BF177 B59 BFW45 B86 BPY10 A137 
BF178 B59 BFW6I 8107 BPY20 A186 
BF179 B59 BFW92 B66 BPY22 A186 
BF180 B59 BFX43 B66 BPY23 A186 

BFI81 B60 BFX44 B66 BPY24 A186 

BF182 B60 BFX75 B113 BPY51 A187 

BFi83 B60 BFX76 8113 BFY52 A187 

BF184 B60 BFX89 B66 BPY53 A187 

BF185 B61 BFY10 B67 BPY54 A187 

BF186 861 BFYII B67 BPY55 A187 

BF194 861 BFY44 B80 BPY56 A187 
BF195 B61 BFY50 867 BPY57 9187 
BF196 B62 BFY51 867 BPY58 A187 
BF197 B62 BFY52 B68 BPY59 A187 

BF200 B62 BFY55 B68 BPY75-300 A189 
BF254 B63 BFY67 B68 BPY81 A158 
BF255 863 BFY68 869 BPY82 A188 
BFR63 863 BFY70 B80 BPY83 A188 

BFR64 B63 BFY90 B69 BPY84 A188 

BFSI7 Bill BLY14 880 BPY85 A188 

BFSI8 8112 BLY17 B81 BPY86 A188 
BFS19 8112 BLY37 B81 BPY87 A188 
BFS20 B112 BLY38 B81 BPY88 A188 

BFS21 B106 BLY53 B81 BPY89 A188 
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BR100 B32 BTX49 series B34 BYX30 series B26 
BRY39 B117 BTX50 series B35 BYX32 seties B26 
BSV52 B112 BTX68 series B35 BYX33 series B27 
BSV61 B114 BTX81 series B35 BYX34 series B27 
BSV62 B114 BTX82 series 836 BYX35 B27 

BSV63 8114 BTX92series 836 BYX36series B27 
BSV71 BI15 BTX94 series B36 BYX38 series B28 
BSV81 B108 BTY79 series B36 BYX39 series B28 
BSW41 B91 BTY87 series B37 BYX40 series B28 
BSW66 B91 BTY91 series B37 BYX42 series B28 

BSW67 891 BTY95 series B37 BYX45 B28 
BSW68 B91 BTY99 series B37 BYX46 B29 
BSW69 B91 BU105 B86 BYX48 series B29 
BSXI9 B91 BU108 B86 BYXS0 series B29 
BSX20 B92 BXY27 B13 BYX51 series 829 

BSX2l B92 BXY28 813 BYX52 B29 
BSX44 B92 BXY29 B13 BYX56 B30 
BSX59 B92 BXY32 B13 BYX59 830 
BSX60 893 BY118 B24 BYY73 830 
BSX6l B93 BY122 B38 BYY74 B30 

BSY10 893 8Y123 838 BYY75 B30 
BSYII B93 BY126 B24 BYY76 B30 
BSY38 B93 BY127 B24 BYY77 B30 
BSY39 B94 BYI40 B24 BYY78 B31 
BT100Aseries 832 BY164 B38 BYZI4 831 

BT101 series B32 BY176 824 BYZl5 B31 
BTI02 series B32 BY179 838 BZX29 series B15 
BTXl8 series B32 BY184 B25 BZX48 B16 
BTX35 series 833 BYX10 8125 BZX49 B16 
BTX36 series B33 BYXI3 series 825 BZX50 B16 

BTX37 series B33 BYX22 series 825 BZX6l series 816 
BTX38 series 834 BYX23 series B25 BZX70 series B17 
BTX41 series 834 BYX25 series 825 BZX75 B17 
BTX47 series B34 BYX27 series B26 BZX79 B18 
BTX48 series 834 BYX29 series B26 BZY56 B18 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

BZY57 B18 CRY3 A189 DAF96 AS 
BZY58 B18 CRY4 A189 DB7-5 AS! 

BZY59 B18 CRYIOI A189 DB7-6 A81 
BZY60 818 CRY103 A189 DB7-11 A82 
BZY61 BI8 CRY104 A189 DB7-36 A82 

BZY62 B18 D3a A54 DB7-78 A82 
BZY63 BIB D7-190. . A77 DBIO-5 A83 
BZY78 B19 010-11_. A77 DBIO-6 A83 
BZY88 series B19 010-12. . A77 DB10-74 A83 
BZY91 series B20 010-160.. A77 DB10.78 A83 

BZY93 series 820 010-161.. A77 0813-2 A83 
BZY94 series B21 D10-170GH A77 DBI3-34 A84 

BZY95 series B21 D10-2000H/07 A78 DC70 A54 

BZY96 series B22 DI3-15. . A78 DCGI/250 A148 

BZZI4 B22 013-16. . A78 DCG4/IOOOED A148 

BZZ15 B22 013-16../01 A78 DCG4/10000 A148 
BZZ16 822 D13-19.. A78 DCG4/5000 A149 
BZZ17 B22 D13-21 A79 DCGS/S000EG A149 
BZZ18 822 013-23GH A79 DCG5/5000GB A149 
BZZI9 B22 013-26.. A79 DCGS/SOOOGS A149 

BZZ20 B22 013-26. ./01 A79 DCG6/l8 A149 
BZZ21 B22 013-27tH A79 DCG6/I8GB A149 
BZZ22 822 013-49BE A79 DCG6/6000 ALSO 
BZZ23 B22 013-450GH/0l A80 DCGI/100 ALSO 
8ZZ24 B22 013-480.. MO DCGI/I00B A1SO 

BZZ25 B22 013-481. . A80 DCG9/20 ALSO 
BZZ26 B22 D13-SOOGH/OI A80 DCGI2/30 - A151 
BZZ27 B22 D14-120.. A80 DCX4/1000 A151 
BZZ28 822 014-121_. A81 DCX4/5000 A151 
BZZ29 B22 014-122. . A8'I DF6IN A55 

C3J A159 014-123. . A81 DF66 A55 
C3JA A159 D14-16OGH/09 A81 DF67 A55 
C3m AM DAF40 A4 DF9l AS 
CRYI A189 DAF41 A4 DF96 AS 

CRY2 A189 DAF91 AS DF97 AS 
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DG7-5 A81 DP7-78 A82 E182CC A61 
DG7-6 A81 DP10-6 A83 E186F A61 
DG7-31 A82 DPI0-74 A83 ETS8CC A62 
DG7-32 A82 DP10-78 A83 E235L A62 
DG7-36 A82 DPI3-2 A83 E236L A62 

DG10.5 A83 DP13-34 AM E280F A62 
DGI0-6 A83 DX206 A127 E282F A63 
DG10-74 A83 DY5i A8 E283CC A63 
DGI3-2 A83 DY86 AS E288CC A63 
DGI3-32 A83 DY87 AS E810F A63 

DG13-34 A84 DY802 A8 0A52 A131 
DH3-9l A81 EIT A194 0A53 A131 
DH7-I1 A82 010-12. . AM EA76 A56 
DH7-78 A82 010-130. . AM EAA91 A8 
DH10.78 A83 E55L A56 EABC80 A9 

DK40 A6 E80CC A56 EAF41 A9 
DK92 A6 E80CF A57 EAF42 A9 
DK96 A6 E80F A57 E041 A9 
DL41 A6 E80L A57 EBC3 A10 
DL64 A55 E80T A194 EBC4l AI0 

DL66 A55 E81L A57 EBC81 A10 
DL68 A56 E82CC A57 EBF2 A10 
DL92 A7 E83CC ASS EBF80 All 
DL94 A7 E83F A58 EBF83 All 
DL96 A7 E84L A58 EBF89 All 

DM70 A7 E86C A59 EBLI All 
DM71 A8 E88C A59 EBL21 Al2 
DM160 A56 E88CC A59 EC55 Al3l 
DN7-11 A82 E90CC A59 EC80 A63 
DN7-36 A82 E90F A59 EC81 AM 

DN7-78 A82 E92CC A60 EC86 Al2 
DNI0.78 A83 E99F A60 EC88 Al2 
DP7-S A81 0130L A60 EC90 AM 
DP7-6 A81 E180CC A61 EC91 AM 
DPI-11 A82 E180F A61 EC92 Al2 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

EC97 Al2 ECL85 A19 EL82 A26 

EC157 A131 ECL86 A19 EL83 A26 

EC158 A132 ECL805 A19 ELM A27 

EC900 Al2 ED500 A20 EL86 A27 

ECI000 A64 EF6 A20 EL91 A27 

EC80I0 A65 EF9 A20 EL95 A28 
ECC40 Ai3 EF22 A20 EL360 A66 
ECC81 A13 EF40 A20 EL500 A28 
ECC82 A13 EF41 A21 EL503 A28 
ECC83 Ai3 EF42 A21 EL504 A28 

ECC84 Al3 EF43 A21 EL505 A29 
ECC85 A14 EF50 A65 EL508 A29 
ECC86 A14 EF80 A21 EL509 A29 
ECC88 A14 EF83 A21 EL802 A29 

ECC186 A65 EF85 A22 EM80 A29 

ECC189 AI4 EF86 A22 EM81 A29 

ECC2000 A65 EF89 A22 EM84 A29 
ECF80 A14 EF91 A22 EM87 A30 
ECF86 A14 EF92 A23 EY51 A30 
ECF200 A14 EF95 A23 EY81 A30 

ECF201 A14 EF97 A23 EY82 A30 
ECF801 A14 EF98 A23 EY86 A30 
ECF802 A15 EF183 A23 EY87 A30 
ECH3 A15 EF184 A24 EY88 A30 
ECH4 A15 EFF51 A66 EY500A A31 

ECH2l A15 EFL200 A24 EZ40 A31 
ECH41 A16 EFP60 A66 EZ4i A31 
ECH42 A16 EH90 A24 EZ80 A31 

ECH8l All EL3N A24 EZ81 A31 
ECH83 A17 EL34 A24 FCH10I 5122 

ECH84 All EL36 A25 FCHIII B122 
ECH200 All EL41 A25 FCHI21 8122 
ECL80 A18 EL42 A26 FCHI3I B122 
ECL82 A19 EL60 A26 FCHI41 8122 
ECL84 A19 EL81 A26 FCH151 B122 
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FCH161 8122 FDNl46 BI70 FJ113I/7474 8212 
FCH171 8122 FDNI56 B172 FJJl41/7490 B212 
FCH181 8122 FDNl86 8174 FJJ151/7491A B212 
FCH19I B122 FDN206A 8176 F33181/7475 B212 
FCH2OI B122 FDN206B 8176 F33191/7476 B214 

FCH211 8122 FDN506 B178 FJJ2l1/7493 B214 
FCH221 B124 FDN5l6 B178 F33251/7492 8214 
FCH231 8124 FDQ106 B182 F33261/74107 8214 
FCH281 8124 FDRIO6Z... 8186 FJLI01/7441 B214 
FCH291 8124 FDRIO6ZI BI86 FJY101/7460 B214 

FCH301 8124 FDRII6Z... B190 GY501 A31 
FCH311 8124 FDR 116Z I 8190 GZ34 A32 
FCH'321 8124 FDR126Z... 8194 3P9-23I A122 
FCJ101 B126. FDR126Z1 B194 JP9-2.5E A122 
FCJIII B126. FDRI3IZ... 8198 JI'9-7A A122 

FCJl21 B126 FDRI3IZI 8198 JP9-7D AI22 
FCJI3l 8126 FJH10l/7439 8208 3P9-15 A122 
FCJ141 B126 FJHIII/7420 8208 3P9-15B A122 
FCJ19l B126 FJH121/74I0 B208 JP9-I8 A122 
FCJ201 B126 FJH13l/7400 8208 3P9-75 A123 

FCJ211 B126 FJHl4l/7440 8208 JPT9-01 A127 
FCKIII B128 FJHl5l/7450 8208 K8IA A194 
FCL101 B128 FJHI6l/7451 B208 KS9-40 A128 
FCYI01 8128 FJH17I/7453 B210 KS9-40D A128 
FDHI06 B132 FJH181/7454 B210 LB6-25 A130 

FDHll6 B138 FJHI9I/7480 B2I0 M17-140W A89 
FDHI26 8142 FJH22I/7402 8210 M17-141W A89 
FDH136 B146 FJH231/7401 8210 M21-IIW A89 
FDH146 B150 FJH241/7404 B210 M21-I2W A89 
FDH156 B154 FJH251/7405 B210 M28-12W A89 

FDJ101 B158 FJH261/7442 B210 M31-120W A90 
FDN106 8162 FJH291/7403 8210 M36-IIW A90 
FDNI16 B162 P33101/7470 8212 M36-16W A90 
FDNI26 8166 P33111/7472 B212 M38-120W A90 
FDNl36 B167 FJJI2I/7473 8212 MCI3-16 A91 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

MG6-2 
MGI3-38 
MK13-16 
MU6-2 
MUI3-38 

MW6-2 

A91 
A91 
A91 
A91 
A91 

A91 

OAZ207 
OB2 
OB2WA 
OC44 
OC45 

OC46 

823 
A165 
A165 

B69 
B69 

B94 

OSB9410 
OSM9II0series 
OSM92I0 series 
OSM9310 
OSM9410 

OSS9I 10 series 

B40 
B39 
B39 
B40 
B40 

B39 
M W I3-38 A91 OC47 894 OSS9210 series B39 
MY6.2 A91 OC57 B53 OSS9310 B40 
MYI3-38 A91 OC58 B53 OSS9410 B40 
OA2 A165 OC59 B54 PABC80 A32 

OA2WA A165 OC60 B54 PB2/200 A104 
OA5 86 OC76 B94 PB2/500 A104 
OA7 B7 OC77 895 PB3/800 AI04 
OA9 B7 OC79 B54 PC86 A32 
OA47 B7 OC80 B95 PC88 A32 

OA70 B7 OC139 B95 PC92 A32 
OA72 B7 OC140 895 PC97 A33 
OA73 B7 OC141 B95 PC900 A33 
OA79 B8 OCP70 A137 PCC85 A33 
OA81 B8 OM200 B220 PCC88 A33 

OA85 88 ORP10 A138 PCCI89 A33 
OA90 B8 ORPII A134 PCF80 A34 
OA91 B8 ORPI3 A138 PCF86 A34 
OA92 B9 ORP30N A134 PCF200 A35 
OA95 09 ORP50 A134 PCF20I A35 

OA200 B9 ORP52 A134 PCF80I A36 
OA202 89 ORP60 A134 PCF802 A36 
OAPI2 A137 ORP6I A134 PCH2O0 A37 
OAZ200 B23 ORP62 A135 PCL82 A37 
OAZ20I B23 ORP63 A135 PCL84 A37 

OAZ202 823 ORP69 A135 PCL85 A38 
OAZ203 823 ORP90 AI35 PCL86 A38 
OAZ204 B23 OSB9110 series 839 PCL805 A38 
OAZ205 B23 OSB9210 series B39 PO500 A38 
OAZ206 B23 OSB9310 B40 PE05/25 A105 

O10 



PEO6/40E A105 PL6574 A160 QBL5/3500 A107 
PEO6/40N A105 PL6755A A160 QBW5/3500 A108 
PEO6/40P A105 PM84 A42 QCO5/35 AIOS 
PEI/l00 A105 PSl010 A!80 Q003/10 A108 
PF86 A38 PSI011 A180 QEO4;/]0 A108 

PFL200 A39 PS1012 A180 QE05/40 A108 
PL2D21 A157 PS1013 A180 QE05/40F A109 
PL3C23A A157 PS1014 A180 QE05/40H A109 
PLIO A157 PS1014SF A180 QEO5/40K A109 
PL36 A39 PS1520 A180 QEO8/200 A109 

PL8l A39 PS1521 A180 QE08/200H A109 
PL82 A40 PS1531 A181 QELI/150 A109 
PL83 A40 PS2010/50 A181 QELI/150H A109 
PL84 A40 PS2OIO/100 A181 QEL2/200 A110 
PL95 A40 PS5302 A180 QEL2/275 AIIO 

PL105 A157 PS5400 A182 QEL2/275H A110 
PL106 A157 PS5410 A182 QQCO3/14 Alto 
PLI50 A157 PY81 A42 QQCO4/l5 AiIO 
PL225 A157 PY82 A42 QQEO2/5 Alit 
PL260 A158 PY88 A42 QQEO3/12 All! 

PL500 A40 PY500 A43 QQEO3/20 All! 
PL504 A41 PY500A A43 QQEO3/32 AIl1 
PL505 A41 Q13-I10... A91 QQEO4/5 Atlt 
PL508 A41 QB2/250 A106 QQEO4/20 All! 
PL509 A41 QB3/200 A106 QQEO6/40 A! 12 

PL802 A42 QB3/300 A106 RI-12 A193 
PL1607 A158 QB3/300GA A106 RPYI3 A135 
PL5544 A158 Q83.5/750 A106 RPY17 A135 
PL5545 A158 QB3.5/750GA A106 RPY18 A135 
PL5555 A174 QB4/1100 A107 RPY19 A135 

PL5557 A159 QB4/IIOOGA A107 RPY20 A136 
PL5559 A159 QB5/1750 A107 RPY27 A136 
PL5632 A159 QB5/2000 A107 RPY33 A136 
PL5684 A159 QBL3.5/2000 A107 RPY41 A136 
PL5727 A159 QBL4/800 A107 RPY43 A136 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

RPY54 A136 TAD100 8226 TBLI2/40 A96 
RPY55 A137 TALI2/10 A92 TBLI2/100 A96 
RPY58 A137 TALI2/20 A92 TBLI5/I25 A97 
S5600 AI83 TALI2/35 A92 TBW6/14 A97 
55600/01 AI83 TAWI2/10 A92 TBW6/20 A97 

S5600/02 A183 TAWI2/20 A93 TBW6/6000 A97 
S5600/03 A183 TAWI2/35G A93 TBW7/8000 A97 
SAM series A179 TB2/500 A93 TBW7/9000 A97 
SIS series A179 TB2.5/300 A93 TBWI2/25 A97 
SL109 A183 TB2.5/400 A93 TBWI2/38 A97 

SPF series A179 TB3/750 A93 TBWI2/100 A97 

SPH series A179 TB4/1250 A93 TBWI5/125 A98. 
TAA263 B216 TB4/1500 A94 TH7l AI93 
TAA293 8239 TB5/2500 A94 TH73 A193 
TAA300 B216 TBA22l B224 TH75 AI93 

TAA3IO B216 TBA222 B224 UABC80 A43 
TAA320 8216 TBA240 8231 UAF42 A43 
TAA350 8230 TBA281 B240 UB41 A43 
TAA370 8220 TBH6/14 A94 UBC41 A44 

TBH6/6000 A94 UBC8l A44 

TAA435 8216 TBH7/8000 A94 UBF80 A44 
TAA450 B230 TBH7/9000 A94 UBF89 A44 
TAA52l B224 TBH12/25 A94 UCC85 A45 
TAA522 B224 TBHl2/38 A94 UCH21 A45 
TAA550 B230 TBL2/300 A94 UCH42 A45 

TAA560 B220 TBL2/400 A95 UCHBI A46 
TAA570 B230 TBL2/500 A95 UCL82 A46 
TAA580 B222 TBL6/14 A95 UF41 A47 
TAA630 B231 TBL6/20 A95 UF42 A47 
TAA640 B240 TBL6/4000 A95 UF80 A47 

TAA700 8230 TBL6/6000 A95 UF85 A47 
TAA840 8226 TBL7/8000 A96 UF89 A47 
TAA960 B240 TBL7/9000 A96 UL4l A48 
TAA970 8218 TBLI2/25 A96 UL84 A48 
TABIOI B239 18L12/38 A96 UM4 A48 
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UM84 A48 XP1115 A140 XQIO23R A85 
IJY41 A49 XP1116 A140 XQ1024 A86 
UY42 A49 XP1117 A140 XQ1024R A86 
UY82 A49 XPIll8 A140 XQ1025 A86 
UY85 A49 XPII20 A144 XQIO25L A86 

UY89 A49 XPII21 A144 XQ1025R A86 
XL7900 A195 XP1122 A144 XQ1026 A86 
XPI000 A138 XP1123 A144 XQ1026R A86 
XP1001 A138 XP1130 A144 XQ1030 A88 
XP1002 A138 XP1131 A144 XQ1040 A88 

XP1003 A138 XP1140 A141 XQ1041 A88 
XP1004 A138 XP1141 A141 XQ1042 A88 
XPI005 A138 XP1143 A141 XQ1043 A88 
XP1006 A138 XPII80 A141 XQ1044 A88 
XPIOIO A139 XP1190 A182 XQI050 A88 

XPI011 A139 XP1191 A182 XQIO51 A88 
XP1015 A139 XP1192 A182 XQ1052 A88 
XP1016 A139 XP1193 A182 XQ1053 A88 
XP1020 A139 XPI200 A182 XQ1054 A88 
XP1021 A139 XPI210 A141 XQIO70 A86 

XP1023 A139 XP1220 A141 XQ1070/OI A86 
XP1030 A139 XP1230 A14I XQIO7OB A86 
XPIO31 A139 XQI010 A88 XQIO70/OIB A86 
XP1032 A139 XQ1020 A85 XQ107OG A86 
XP1033 A139 XQ102OB A85 XQ1070/OIG A86 

XP1034 A139 XQ102OG A85 XQ107OL A86 
XPIO40 A139 XQ102OL A85 XQ1070/OIL A86 
XP1041 A139 XQ102OR A85 XQIO7OR A86 
XP1050 M82 XQ1021 A85 XQIO70/OIR A86 
XP1051 A182 XQ102IB A85 XQIO71 A87 

XP1052 A182 XQIO2IG A85 XQ1071/O1 A87 
XP1053 A182 XQ102IR A85 XQI071B A87 
XPII10 A139 XQI022 A85 XQ1071/OIB A87 
XPI113 A140 XQI023 A85 XQ1071G A87 
XPI114 A140 XQ1023L A85 XQ1071/OIG A87 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

XQ1071R A87 YD1352S A103 YK1076 A128 

XQ107I/0IR A87 YH1090 A130 YK1077 A128 

XQ1072 A87 YH1170 A130 YK1090 A129 

YDI000 A98 YJ1000 A123 YK1091 A129 

YD1001 A98 YJ1010 A123 YKI110 A129 

YD1002 A98 YJ1011 A123 YKII40 A129 

YD10I0 A98 YJ1020 A123 YK1141 A129 

YD1012 A98 YJ1021 A123 YK1142 A129 
YD1050 A132 YJ1030 A123 YK1143 A129 
YD1120 A99 YJ1060 A123 YK1144 A129 

YD1130 A99 YJ1071 A123 YK1145 A129 

YD1140 A99 YJ1110 A124 YK1146 A129 
YD1141 A99 YJ111I A124 YK1147 A129 

YDI150 A99 YJI120 A124 YKI150 A129 

YDI151 A99 YJll21 A124 YLI000 A112 

YD1152 A99 YJ1140 A124 YL1010 A112 

YD1160 AI00 YJ1160 A121 YL1011 A112 
YD1161 A100 YJ1162 A121 YL1012 A112 
YD1162 A100 YJ1191 A121 YL1020 A113 
YD1170 A100 YJI200 A124 YL1030 A113 

YD1171 A100 Y31280 A121 YL1060 A113 
YDI172 A100 '(11290 A124 YL1070 A113 
YD1173 AI01 YJI300 A125 YL1071 A113 
YD1180 AI01 YKI000 A128 YL1080 A114 
YD1182 AI01 YKI001 A128 YL1090 A114 

YDI190 AI01 YK1002 A128 YL1091 A114 

YD1192 A101 YK1004 A128 YLI100 A114 

YD1193 A101 YK1005 A128 YLI101 A114 

YD1202 A102 YK1010 A128 YLI102 A115 

YD1203 A102 YK1070 A128 YLI103 A115 

YD1212 A102 YK1071 A128 YLI110 A115 
YD1213 A102 YK1072 A128 YL1120 A115 
YD1220 A102 YK1073 A128 YLI121 AI15 
YD1240 A103 YKI074 AI28 YL1130 A115 
YD1342 A103 YK1075 AI28 YL1150 A115 
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YL1170 A116 ZC1050 A163 ZM1202 A172 
YL1181 A116 ZC1060 A163 ZM1204 A172 
YL1182 A116 ZM1000 A168 ZMI206 A172 
YL1190 A116 ZM1000R A168 ZM1230 A172 
YL1200 All6 ZM1001 A168 ZM1232 A172 

YL1210 A116 ZM1001R A168 ZP1080 A176 
YL1220 A117 ZM1005 A168 ZP1081 A176 
YL1230 A117 ZM1005R A168 ZP1082 A176 
YL1240 A117 ZM1020 A168 ZP1083 A176 
YLI250 All7 Z_M1021 A168 ZP1100 Aim 

YL1280 A117 ZM1022 Ai68 ZTI000 A151 
YL1290 A117 ZM1023 A168 ZT1001 A151 
YL1310 A117 ZM1024 A169 ZTi011 A160 
YL1320 AI18 ZM1025 A169 ZX1051 A174 
YL1330 A118 ZM1030 A169 2X1052 A174 

YL1340 A118 ZM1031/Ol A169 ZX1053 A174 
YL1341 A118 ZM1032 A169 ZX1060 A174 
YL1360 A118 ZM1033/Ot M69 ZX106i A174 
YL1370 A118 ZM1040 A169 ZX1062 A175 
YL1371 Ai19 ZMl04l A170 ZX1063 A175 

YLi372 A119 ZM1042 A170 ZYI000 A152 
YL1420 A119 ZM1043 A170 ZY1001 A152 
YL1430 A119 ZM1050 A170 ZY1002 A152 
YLI440 A119 ZM1080 A170 ZZI000 A166 
YL1470 A119 ZM1081 A170 0A2 A165 

Z7OU A162 ZM1082 A171 OA2WA A165 
Z71 U A l62 ZM1083 A171 0B2 A165 
Z504S A173 ZM1162 A171 OB2WA A165 
Z505S A173 ZM1170 A171 IL4 A50 
Z_803U A162 ZM1172 A171 IN748A B23 

Z900T A162 ZM1174 A171 1N749A 823 
ZA I OOI A 162 Z_M1175 A171 1N750A B23 
ZA1002 A163 ZM1176 A171 1N75IA 823 
ZA 1004 A163 ZMI177 A171 1N752A B23 
ZC1040 A163 ZMI200 A172 IN753A B23 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

IN754A 623 2N929 B54 2N2906 B103 
1N755A B23 2N930 B54 2N2906A B104 
1N756A B23 2N1100 B78 2N2907 8104 
1N757A B23 2N1131 B97 2N2907A B104 
1N758A B23 2N1132 897 2N3055 B78 

1N759A 823 2N1302 B98 2N3133 B104 
1N914 B9 2N1303 898 2N3134 B105 

1N914A B9 2N1304 898 2N3250 8105 
1N914B 89 2N1305 B98 2N3250A B105 

1N916 B10 2N1306 899 2N3251 B105 

1N916A B10 2N1307 B99 2N3251A B105 
1N916B B10 2N1308 899 2N3375 B83 
1N4009 810 2N1309 B99 2N3442 878 
1N4148 B10 2N1613 B70 2N3553 B84 
1N4150 810 2N1711 B70 2N3570 B71 

1N4151 Bll 2N1893 B70 2N3571 B71 

IN4154 811 2N2218 B100 2N3572 B71 

IN4446 811 2N2218A 8100 2N3632 684 

IN4448 B11 2N2219 B100 2N3823 B108 

2C39A A132 2N2219A B100 2N3866 884 

2C39BA A132 2N2221 8101 2N3924 884 

2342 A125 2N2221A B101 2N3926 885 
2J51A A125 2N2222 8101 2N3927 885 
2J55 A125 2N2222A B101 2N4347 B79 
2K25 A129 2N2297 B70 2N4427 B85 

2N174 878 2N2368 B102 3C45 A160 
2N277 B78 2N2369 B102 4C35A A161 
2N441 B78 2N2369A B102 4350 A125 
2N706A B96 2N2475 8102 4J52A A125 
2N708 B96 2N2483 B71 5C22 A161 

2N709 B96 2N2484 871 5326 A125 
2N743 B96 2N2904 B103 6AQ5 A50 
2N744 B97 2N2904A B103 6AT6 A50 
2N753 897 2N2905 8103 6AU6 A50 
2N914 B97 2N2905A B103 6AV6 A51 
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6BA6 A51 75C1 A166 1119 A154 
6BE6 A51 83A1 A166 1138 AIM 
6J6 A51 85A2 A166 1163 A154 
6X4 A52 90AG A145 1164 A154 
12AT6 A52 90AV A145 1173 A155 

12AU6 A52 90C1 A167 1174 A155 
12AV6 A52 90CG A145 1176 A155 
12AX7S A66 90CV A146 1177 A155 
12BA6 A52 92AG A146 1710 A155 
12BE6 A52 92AV A146 1725A A155 

35W4 A52 150AV A146 1738 A155 
5005 A53 I50AVP A143 1749A A156 
53AVP A141 150B2 A167 1788 A156 
53UVP A141 150C1K A167 1838 A156 
54AVP A142 150CV A146 1849 A156 

54UVP A142 150CVP A143 1859 A156 
56AVP A142 150UV A146 1904 A191 
56AVP/03 A142 I50UVP A143 1905 A191 
56AVP/05 A142 IS3AVP A143 1908 A191 
56CVP A142 155UG A147 1909 A191 

56DUVP A142 328 A152 1910 A191 
56DUVP/03 A142 329 A191 1927 A191 
56DVP A142 340 A191 1928 A191 
56DVP/03 A142 354 A153 1941A A191 
56TUVP A142 367 A153 4065 A192 

56TVP A142 451 A153 4066 A192 
56UVP A142 723A/B A129 4068 A192 
57AVP A142 725A A125 4069 A192 
S8AVP A143 1010 A153 4152/02 A195 
58CG A145 1037 A153 4349 A190 

58CV A145 1039 A153 4369 A190 
58DVP A143 1049 A153 4370 A190 
58UVP A143 1054 A153 4371 A190 
60AVP A143 1069K A154 4372 A190 
6ISV A138 1110 A154 4378 A190 
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TYPE NUMBER INDEX OF TUBES, SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

4379 A190 6201 A71 18527 A177 
4383 A190 6263 A133 18529 A177 
4390 A190 6263A A133 18536 A177 
4397 A190 6264 A133 18545 A177 
4662 A172 6264A A133 18546 A178 

4699 A53 6293 A119 18550 A178 
5586 A126 6972 A126 18552 A178 
5636 A66 7028 A126 18553 A178 
5639 A67 7090 A127 18555 A178 
5642 A67 7093 A126 18600R A184 

5643 A161 7289 A133 18601 A184 
5654 A67 7537 A130 18602 A184 
5672 A67 7586 A195 40809 8117 
5678 A67 7609 Al20 40819 B118 
5696 A161 7895 A195 40820 8118 

5718 A68 7984 Al20 40822 B119 
5719 A68 8020 A!96 40829 8119 
5725 A68 8108 A133 55029 A126 
5726 A68 8621 Al20 55030 A126 
5751 A69 18042 A71 55031/01 A126 

5814A A69 18045 A71 55031/02 A126 
5823 A162 18503 A176 55032/01 A126 
5840 A69 18504 A176 55032/02 A126 
5842 A69 18505 A176 55335 A129 
5876 A133 18506 A176 55340 A130 

5876A A133 18507 A176 55875 A87 
5893 A133 18509 A177 55875B A87 
5899 A69 18511 A177 55875G A87 
5902 A70 18515 A177 55875L A87 
5949 A161 18516 A177 55875R A87 

6021 A70 18517 A177 55875-IG A87 
6080 A70 18518 A177 55875B-IG A87 
6111 A70 18520 A177 55875G-IG A87 
6112 A71 18522 A177 55875R-IG A87 
6189 A71 18526 A177 55876/01 A87 
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56050-01 A189 
56054 A189 
56055 A189 
95108 A196 
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Besides the Data Handbook System and its arbridged equivalent this 
Pocketbook, the Elcoma division regularly issues literature about elec-
tronic components and materials and their application in electronic and 
magnetic circuits. 

Electronic Applications is a quarterly journal dealing with practical 
solutions of topical problems and containing a wealth of articles on 
developments in both industrial electronics and radio and television 
circuitry. 
Electronic Applications is published by 

Cenuexpublishing Company 
P.O. lb,.c 76 

Eindhoven - The Netherlands 

Subscription rate per volume $ 4.—

Application Notes and Product Notes are issued at irregular intervals to 
deal with advance information on circuit developments and practical 
aspects of products. These notes are meant to give guidance in the use of 
electronic components and materials. 

Application Information and Product Information are bulletins containing 
detailed descriptions of application-research projects carried out in the 
laboratory. Application Information bulletins are numbered according 
to the following classes of subject matter: 
series 100-199: radio, audio; 
series 200-299: television; 
series 300-399: instrumentation and control; 
series 400-499: industrial electronics; 
series 500-599: telecommunication; 
series 800-899: digital techniques and data processing. 

Product Information bulletins on practical aspects and properties of 
products are consecutively numbered. 
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Application Books compile a wide range of information on specific 
groups of products. They deal with circuit information and applications 
of the products and very often also give a treatment of theoretical and 
practical aspects. 

Another group of publications is Product Surveys and Product News, 
which may be regarded as specialized catalogues on various products or 
groups of products. 

Requests for any of these publications should be addressed to the or-
ganisation concerned. A list of addresses is given in the next pages. 
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TECHNOLOGY RELATING TO THE PRODUCTS DESCRIBED IN THIS 
BOOK IS SHARED BY THE FOLLOWING COMPANIES. 

Algeria Burundi 
SADIMET. Dept. Philips Philips S.A.R.L. 
Boite Postale 19 Avenue de Gr@ce 
Alger, Ruisseau Bujumbura 

Argentina Canada 
FAPESA I.y.C. Philips Electron Devices 

Melincu6 2594 116 Vanderhoof Avenue 
Buenos Aires Toronto 17, Ontario 

Australia Chile 
Philips Industries Ltd. Philips Chilena S.A. 
Miniwatt Electronics Division Av. Santa Maria 
20, Herbert St. Santiago 
Artarmon, N.S.W. 

Colombia 
Austria SADAPE S.A. 
WIVEG Calle 19, No. 5-51 
Zieglergasse 6 Bogota D.E. I 
1072 WIEN 

Congo 
Belgium Philips S.A. 
M.B.L.E. 620 Avenue Industrielle 
80, rue des Deux Gares B.P. 2546 
1070 Brussels Lumumbashi 

Bolivia Costa Rica 
Philips Boliviana S.A. Philips de Costa Rica Ltd. 
Cajon Postal 2964 P.O. Box 4325 
Av. Mariscal Santa Cruz 1365 San Jose 
La Paz 

Curacao 
Brazil Philips Antiliana N.V. 
IBRAPE S.A. P.O. Box 523 
Av. Paulista, 2073-S/Loja Willemstad 
Sao Paulo 
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Denmark 
Miniwatt A/S 
Emdrupvej 115A 
DK-2400 Kobenhavn NV 

Ecuador 
Messrs. Philips Ecuador C.A. 
Casilla 343 
Avenida Patria y Paez 786 
Quito 

Egypt 
Philips Industries Ltd. 
43, Kasr El Nil 
Cairo 

Eire 
Philips Electrical (Ireland) Ltd. 
Newstead, Clonskeagh 
Dublin 6 

El Salvador 
Philips El Salvador S.A. 
Apartado 865. 
San Salvador 

Ethiopia 
Philips Ethiopia (Priv.) Ltd. Co. 
Ras Abebe Aregay Avenue 
Addis Ababa 

Finland 
Oy Philips A.B. 
Elcoma Division 
Kaivokatu 8 
Helsinki 10 

France 
R.T.C. 
La Radiotechnique-Compelec 
Avenue Ledru Rollin 130 
Paris 11 

Germany 
VALVO G.m.b.H. 
Burchardstrasse 19 
2 Hamburg I 

Greece 
Philips S.A. Hellenique 
Elcoma Division 
52, Av. Syngrou 
Athens 

Hong Kong 
Philips Hong Kong Ltd. 
Components Dept. 
St. Georges's Building, 21st floor, 
Hong Kong 

Iceland 
Mr. Snorri P. B. Arnar 
P.O. Box 354 
Reykyavik 

India 
INBELEC Div. of Philips India Ltd. 
Band Box Building 
254-D Dr. Annie Besant Rd. 
Worli, Bombay 18 (WB) 

Indonesia 
P. T. Philips-Ralin Electronics 
Elcoma Division 
Djalan Gadjah Mada 18 
Djakarta 

Iran 
Philips Iran Ltd. 
Philips Building 
Ave. Shab. Reza 
P.O. Box 1297 
Teheran 
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Iraq Mexico 

Philips Iraq W. L. L. Electronica, S.A.d.C. V. 

P.O. Box 5749 Varsovia No. 36 
South Gate Office Mexico 6, D.F. 
Baghdad 

Morocco 
Italy S.M.I.E.T. 
Philips S. p. A. 304, Boulevard Mohammed V 
Sezione Elcoma Casablanca 
Piazza IV Novembre 3 
Milano Netherlands 

Philips Nederland N.V. 
Japan Afd. Elonco 
I. D. C. C. Ltd. Boschdijk, VB 
KokusarBuilding,.7th floor.. Eindhoven 
Marunouchi 
Tokyo Nigeria 

Philips (Nigeria) Ltd. 
Kenya P.O. Box 1921 
Philips (Kenya) Ltd. Lagos 
P.O. Box 9970 
Nairobi New Zealand 

EDAC Ltd. 
Lebanon 70-72 Kingsford Smith Street 
Philips Liban S.A. Wellington 
P.O. Box 670 
Rue Verdun Norway 
Beyrouth Electronica A/S 

Middelthungsgate 27 
Luxembourg Oslo 3 
M.B.L.E. 
80, Rue des Deux Gares Pakistan 
Bruxelles 7, Belgium ELMAC Ltd. 

P.O. Box 1047 
Malaysia Lahore 
Philips Malaya S.d.m.B.h.D. 
P.O. Box 2163 Paraguay 
Kuala Lumpur Philips del Paraguay S.A. 

Casilla de Correo 605 
Asuncion 
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Peru 
CADESA 
Av. Abancay 1176 
Lima 

Philippines 
E.L.D.A.C. 
2246 Pasong Tamo Street 
P.O. Box 911 
Makati Comm. Center 
Makati, Rizal D-708 

Portugal 
Philips Portuguesa S.A.R.L. 
Rua Joaquim Antonio de Aguiar 66 
Lisboa 

Rhodesia 
Rhodesian Electronics (Pvt.) Ltd. 
P.O. Box 8126 
Belmont 
Bulawayo 

Singapore 
Philips Singapore Pte. Ltd. 
International Building, 8th floor 
360, Orchard Road 
P.O. Box 1358 
Singapore 

South Africa 
EDAC (Pty) Ltd. 
South Park Lane 
New Doornfontein 
Johannesburg 

Spain 
COPRESA 
Balmes 22 
Barcelona 7 

Sweden 
ELCOMA A.B. 
Lidingovagen 50 
10250 Stockholm 27 

Switzerland 
Philips A.G. 
Edenstrasse 20 
CH-8027 Zurich 

Syria 
Philips Moyen Orient S.A. 
Rue Fardoss 79 
Boite Postale 2442 
Damascus 

Taiwan 
Philips Taiwan Ltd. 
Plastic Building, 10th floor 
No. I, Section 2, Nanking East Road 
Taipei 

Thailand 
Philips Electrical Co. 
of Thailand Ltd. 
283, Silom Road 
Bangkok 

Tunesia 
S.T.I.E.T. 
32, bis, Rue Ben Chedhahem 
Tunis 

Turkey 
Turk Philips Ticaret A.S. 
EMET Department 
Gumussuyu Cad. 78-80 
Beyoglu, Istanbul 
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United Kingdom 
Mullard Ltd. 
Mullard House 
Torrington Place 
LONDEN WCIE 7HD 

United States 
Amperex Electronic Corp. 

Electron Tubes Div. 
HICKSVILLE N.Y. 

Sem. and Microcircuits Div. 
HICKSVILLE R.I. 02876 

Electronic Components Div. 
HAUPPAGE N.Y. 

Uruguay 
Luzilectron S.A. 
Rondeau 1567, piso 5 
Montevideo 

Venezuela 
C.A. Philips Venezolana 
Elcoma Department 
Colinas de Bello Monte 
Caracas 

Zambia 
Philips Ltd. 
P.O. Box 553 
Kitwe 
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