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DATA HANDBOOK SYSTEM 

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

EtECTRON TUBES (9 parts) BLUE 

SEMICONDUCTORS AND INTEGRATED CIRCUITS (5 parts) RED 

COMPONENTS AND MATERIALS (7 parts) GREEN 

The several parts contain all pertinent data available at the time of publication, and 
each is revised and reissued annually; the contents of each series are summarized 
on the following pages. 
We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you will find it to be a valuable source 
of reference. Where ratings or specifications quoted differ from those published in 
the preceding edition they will be pointed out by arrows. You will understand that we 
can not guarantee that all products listed inany one edition of the handbook will re-
main available, or that their specifications «gill not be changed, before the next edi-

tion is published. If you need confirmation that the pusblished data about any ofour 
products are the latest available, maywe ask that you contact our representative. He is 
at your service and will be glad to answer your inquiries. 

May 1971 



ELECTRON TUBES (BLUE SERIES) 

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

Part 1 January 1971 
Transmitting tubes (Tetrodes, Pentodes) Associated accessories 

Part 2 
Tubes for microwave equipment 

Part 3 
Special Quality tubes Miscellaneous devices 

Part 4 
Receiving tubes 

Part S 
Cathode-ray tubes 
Photo tubes 
Camera tubes 

March 1971 

March 1970 

April 1971 

May 1971 
Photoconductive devices 
Associated accessories 

Part 6 June 1971 
Photomuttipliers tubes Radiation counter tubes 
Channel electron multipliers Semiconductor radiation detectors 
Scintillators Neutron generator tubes 
Photoscintillators Photo diodes 

Associated accessories 

Part 7 July 1971 
Voltage stabilizing and reference tubes Thyratrons 
Counter, selector, and indicator tubes Ignitrons 
Trigger tubes Industrial rectifying tubes 
Switching diodes High-voltage rectifying tubes 

Part 8 
T.V. Picture tubes 

Part 9 
Transmitting tubes (Triodes) 
Tubes for R. F. heating (Triodes) 

August 1971 

January 197'. 
Associated accessories 

August 1971 



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES) 

This series consists of the following parts, 

Part 1 Diodes and Thyristors 

General 
Signal diodes 
Variable capacitance diodes 
Voltage regulator diodes 
Rectifier diodes 

Port 2 Low frequency; Deflection 

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

Part 3 High frequency; Switching 

General 
High frequency transistors 

Part 4 Special types 

General 
Transmitting transistors 
Microwave devices 
Field effect transistors 
Dual transistors 
Microminiature devices for 
thick- and thin-film circuits 

Part 5 Integrated Circuits 

General 
Digital integrated circuits 

DTL (FC family) 
TTL (FJ family) 
MOS (FD family) 

issued on the dates indicated. 

September 1971 

Thyristors, diacs, triacs 
Rectifier stacks 
Accessories 
Heatsinks 

October 1970 

Deflection transistors 
Accessories 

November 1970 

Switching transistors 
Accessories 

December 1970 

Beam lead devices for 
thick- and thin-film circuits 
Photo devices 
Accessories 

March 1971 

Linear integrated circuits 

September 1971 



COMPONENTS AND MATERIALS (GREEN SERIES) 

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

Part 1 Circuit Blocks, Input/Output Devices, October 1971 

Electro-mechanical Components •), Peripheral Devices 

Circuit blocks 40-Series 
Counter modules 50-Series 
Norbits 60-Series, 61-Series 
Circuit blocks 90-Series 

lnput~ourput devices 
Electro-mechanical components 
Peripheral devices 

:) 

Part 2 Resistors, Capacitors December 1970 

Fixed resistors 
Variable resistors 
Non-linear resistors 
Ceramic capacitors 

Polyester, polycarbonate, polystyrene, 
paper capacitors 
Electrolytic capacitors• 
Variable capacitors 

Part 3 Radio, Audio, Television February 1971 

FM tuners 
Coils '~` ~` ) 
Piezoelectric ceramic resonators 

and filters 
Loudspeakers 

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

Part 4 Magnetic Materials, Piezoelectric Ceramics April 1971 

Ferrites for radio, audio 
and television 

Small coils, assemblies and 
assembling parts 

Ferroxcube potcores and square cores 
Ferroxcube transformer cores 
Piezoxide 
Permanent magnet materials 

Part 5 Memory Products, Magnetic Heads, Quartz Crystals, June 1971 

Microwave Devices, Variable Transformers 

Ferrite memory cores 
Matrix planes, matrix stacks 
Complete memories 
Magnetic heads 

Quartz crystal units, crystal filters 
Isolators, circulators 
Variable mains transformers 

Part 6 Electric Motors and Accessories, 
Timing and Control Devices 

Stepper motors 
Small synchronous motors 
Asynchronous motors 

August 1971 

Small d. c. motors 
Tachogenerators and servomotors 
Indicators for built-in test equipment 

Part 7 Circuit Blocks September 1971 

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

Circuit blocks for ferrite core 
memory drive 

~~) From October 1971 published in Part 1 instead of Part 5. 
x :r) Also included (under "Small coils, etc. ") in Part 4. September 1971 
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TYPE DESIGNATION 

PRO ELECTRON TYPE DESIGNATION CODE 

FOR SEMICONDUCTOR DEVICES 

This type designation code applies to discrete devices and to multiple devices 1) 

The type designation consists of: 

TWO LETTERS FOLLOWED BY A SERIAL NUMBER 

The first letter  gives an indication of the material 

A Material with a band gap of 0.6 to 1.0 eV, such as germanium 

g Material with a band gap of 1.0 to 1.3 eV, such as silicon 

C Material with a band gap of 1.3 eV and more, such as gallium arsenide 

D Material with a band gap of less than 0.6 eV, such as indium antimonide 

R Compound material as employed in Hall generators and photoconductive 
cells 

1) A multiple device is defined as a combination of similar or dissimilar active 
devices, contained in acommon encapsulation that cannot be dismantled, and 
of which all electrodes of the individual devices are accessible from the out-
side. 

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 de-
vices described above. 
Multiples of dissimilar devices of other nature are designated by the second 
letter G. 

March 1969 



TYPE DESIGNATION 

The second 1 e t t e r indicates primarily the main application respectively 
main application and construction if a further differentiation is essential 

A Detection diode, switching diode, mixer diode 

B Variable capacitance diode 

C Transistor for a.f. applications (Rth j_~ > 15 oC/W) 

D Power transistor for a.f. applications (R~ j_~ < 15 °C/W) 

E Tunnel diode 

F Transistor for h.f. applications (R~ j_~ > 15 °C/W) 

G Multiple of dissimilar devices (see note on page 1); Miscellaneous 

H Magnetic sensitive diode; Field probe 

K Hall generator in an open magnetic circuit, e.g. magnetogram or signal 
probe 

L Power transistor for h.f. applications (Rth j_~ < 15 °C/W) 

M Hall generator in a closed electrically energised magnetic circuit, 

e.g. Hall modulator or multiplier 

P Radiation sensitive device 1) 

Q Radiation generating device 

R Electrically triggered controlling and switching device having a break-
down characteristic (R~ j_~ > 15 oC/W) 

S Transistor for switching applications (Rth j-~ > 15 °C/W) 

T Electrically, or by means of light, triggered controlling and switching 
power device having a breakdown characteristic (R~ j-~ < 15 oC/W)1) 

U Power transistor for switching applications (R~ j_~ < 15 °C/W) 

X Multiplier diode, e.g. varactor, step recovery diode 

Y Rectifying diode, booster diode, efficiency diode l) 

Z Voltage reference or voltage regulator diode 1) 

1) For the type designation of a range see page 4. 

2 March 1970 



TYPE DESIGNATION 

i 

The serial number consists of; 

Three figures for semiconductor devices designed primarily for use in domestic 
equipment 

One letter and two figures for semiconductor devices designed primarily for use in 
professional equipment 

i VERSION LETTER 

A version letter can be used, for instance, for a diode with up-rated voltage, for a 
sub-division of a transistor type in different gain ranges, a low noise version of an
existing transistor and for a diode, transistor, or thyristor with minor mechanical 
differences, such as finish of the leads, length of the leads etc. The letters never 
have a fixed meaning, the only exception being the letter R. 

EXAMPLES

AC 187 Germanium low power a.f. transistor intended primarily for domestic 
equipment 

BYX27 Silicon rectifying diode intended primarily for professional equipment 

March 1969 3 



TYPE DESIGNATION 

TYPE DESIGNATION FOR A RANGE OF SEMICONDUCTOR DEVICES 

The type designation of a range of variants of: 

a) voltage reference or voltage regulator diodes (second letter Z) 

b) rectifying diodes (second letter Y) 

c) thyristors (second letter T) 

d) radiation detectors 

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: 

a)for voltage reference or voltage regulator diodes 

one letter followed by the typical zener voltage and where appropriate the letter 

R 1) 
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. 

b) for rectifying diodes 

a number and where appropriate the letter R 1) 

'The number generally indicates the maximum repetitive peak reverse voltage 

For controlled avalanche types it indicates the maximum crest working reverse 

voltage 

c) for thyristors 

a number and where appropriate the letter R 1) 
The number generally indicates either the maximum repetitive peak reverse volt-

age or the maximum repetitive peak off -state voltage, whichever is lower 

For controlled avalanche types it indicates the maximum crest working reverse 

voltage 

1) The letter R indicates reverse polarity (anode to stud). The normal polarity 
(cathode to stud) and symmetrical executions are not specially indicated. 

4 March 1969 



TYPE DESIGNATION 

d) for radiation detectors 

a figure giving the depth of the depletion layer in µm and where appropriate a 
version letter if there .are differences in resolution. 

EXAMPLES

BZY88series 

BZY88-C9V1 

BYX13-1200 

BTW92-800R 

Range of silicon voltage regulator diodes for professional equip-
ment 

The particular type out of the range with a typical zener voltage 
of9.1Vf5~ 

The particular normal polarity type out of the BYX13series with 
a maximum repetitive peak reverse voltage of 1200 V 

The particular reverse polarity type out of the BTW92 thyristor 
range of whichthe lower maximum repetitive peak voltage is 800V 

d 

September 1971 



TYPE DESIGNATION 

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 j 

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 compo-
nents) 

'The serial number is sometimes followed by a suffix letter for the indication of 
variants. 

March 1969 



COLOUR CODES 

Pro-Electron type numbers of whiskerless diodes 

letters 
Types in SOD-17 envelopes are identified by the colour of the cathode stud (not col-
oured for BAX) and a black body. 
Types in SOD-27 (DO-35) by a light background colour. 

digits 
Lumbers are indicated by bands. 
The broadest band indicates the cathode, its colour the first digit. 
The colour of the second band indicates the second digit. 

colour letters 

SOD-17 
(cathode stud) 

SOD-27 
(background) 

digit 

not coloured BAX — —
black — — 0 
bro«m — BAS 1 
red BA — 2 

orange — — 3 

yellow — BAT 4 
green — BAV 5 
blue — BAW 6 
violet — — 7 

grey — — 8 
~+~hite ~ — — 9 

Examples 

BAXl3 in SOD-17 envelope 

34max

k
 11 

~~~~ a 

~ 25.4min ~I i ~35"'m  ̀ _ ~ 25.4min 
-~I ,xrof„ r------~ i ~-----~ 

not coloured brown orange 

BA X 1 3 

k  al 

BAW62 in SOD-27 envelope 
(DO-35) 

~, 24
min

bloc 

6 

~i ie~ 
 J I L 

red 

2 

~O' a. 
24min i

  nros~x 

body colour 

light blue 

BAW 
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COLOUR CODES 

JEDEC assigned type numbers 
(EIA-standard RS-236-B; June, 1963) 

1. Prefix identification 

The prefix identification consisting of a first number symbol and the letter "N' 
shall not be indicated in the coding. 

2. Banding systems 

The sequence number consisting of a two, three, or four digit number after the 
letter "N" may be coded as follows: 
2.1 Two-digit sequence numbers shall consist of a first black band and the se-

quence number in second and third bands of the colours indicated in Table 1. 
If a suffix letter is required, it shall be indicated with a fourth band as 
indicated in Table 1. 

2.2 Three-digit  sequence numbers shall consist of the sequence number in first, 
second, and third bands of the colours indicated in Table 1 . If a suffix letter 
is required, it shall be indicated with a fourth band as indicated in Table 1 . 

2.3 Four -digit  sequence numbers shall consist of the sequence number in four 
bands of the colours indicated in Table 1 with a fifth black band. If a suffix 
letter is required it shall be indicated as the fifth band and shall replace the 
black band. 

3. Cathode identification and reading sequence 

3.1 A double -width  band shall be used as the first band reading from cathode to 
anode ends. 

3.2 An alternative method is provided where equal width bands may be used. 
The bands shall be clearly grouped toward the cathode end, and shall be read 
from cathode to anode ends. 

3.3 Either of the above colour banding methods maybe used in stead of the cath-
ode designating symbol or other marking. 

4. Colour bands 

The sequence numbers of the type numbers and suffix letters shall be indicated 
by the colours in Table 1. 

TABLE 1 

t 
a 

NUMBER COLOUR SUFFIX LETTER 

U black not applicable 
1 brown A 
2 red B 
3 orange C 
4 yellow D 
5 green E 
6 blue F 
7 violet G 
8 grey H 
9 white J 

May 1969 
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RATING SYSTEMS 

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 prop- 
erty of a device. Such a property may be electrical, mechanical, ther-
mal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic 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 application. 

1.4 Rating. A value which establishes either a limiting capability or a 
limiting condition for an electronic device. It is determined for spec-
ified 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 be-

tween the device manufacturer and the circuit designer., with the 
object of ensuring that the working conditions do not exceed the 
ratings. " 

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 acceptable 
serviceability of the device, taking no responsibility for equipment vari-
ations, environmental variations, and the effects of changes in operating 

conditions due to variations in the characteristics of the device under con-
sideration and of all other electronic devices in the equipment. 

p.t.o. 

~~ 
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RATING SYSTEMS 

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 component variation, equipment 
control adjustment, load variations, signal variation, environmental con-
ditions, and variations in characteristicsof 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 environmen-
tal 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 characteristicsof 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,vari-
ation in characteristics of all other devices in the. equipment, equipment 
control adjustment, load variation, signal variation and environmental 
conditions. 

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 acceptable 
serviceability of the device in average applications, taking responsibility 
for normal changes in operating conditions due to rated supply voltage 
variation, equipment component variation, equipment control adjustment, 
load 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. 

i 
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LETTER SYMBOLS 

LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES 
excluding rectifier diodes, thyristors and 

integrated circuits 
This system is based on the Recommendations of the INTERNATIONAL ELEC-
TROTECHNICAL COMMISSION as published in I.E.C. Publication 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 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. 

Examples: IC, ICM,IC(AVy ~C' VEB 

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

Examples: 
ic' Ic' Deb' ~~eb 

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 distin-

guish between d.c. and average) 

For d.c. values no additional subscript 

For root -mean-square values : (RMS) or (rms) 

Examples: IC, Icm,IC(AVp Ic(rms)' IC(RMS) 

1 May 1970 



LETTER SYMBOLS 

4. List of subscripts (examples, see figure 1) 

A, a =Anode terminal 
K. k =Cathode terminal 
E, a =Emitter terminal 
6, b =Base terminal or Substrate for MOS devices 
C, c =Collector terminal 
D, d =Drain 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 
G, g =Gate terminal 
R, r = As first subscript: Reverse. As second subscript: Repetitive 
O,o = As third subscript: The terminal not mentioned is open circuited 

As first or second subscript: Source terminal (for FETS only ). 
S, s = As second subscript: Non-repetitive (not for FETS) 

As third subscript :Short circuit between the terminal not men-
tioned and the reference terminal 

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

i. 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. 

collector 
current 

tt wem.i 

time 

1'ig.1 
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LETTER SYMBOLS 

CONVENTIONS FOR SUBSCRIPT SEQUENCE 

1. Currents 

For transistors the first subscript indicates the terminal carrying the cur-
rent (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 be-
tween which the voltage is measured. The first subscript 
indicates one terminal point and the second the reference 
terminal. 
Where there is no possibility of confusion, the second sub-
script 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' VCC' VBB 

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

Examples: 
VEF.B' VCCB' VBBC 

4. In devices having more than one terminal of the same type, the terminal sub-
scripts are modified by adding a number following the subscript and on the 
same line. 

Example: VB2-E 
voyage between second base 
and emitter 

In multiple unit devices, the terminal subscripts are modified by a number 
preceding the terminal subscripts: 

Example: V
1B 2B 

voltage between the base of the first 
unit and that of the second one. 
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LETTER SYMBOLS 

ELECTRICAL PARAMETER SYMBOLS 

1. The values of four pole matrix parameters or other resistances, impedances 
admittances, etc... inherent in the device, are represented by the lower case 
symbol with the appropriate subscripts. 

Examples: 
hib' Zfb' yoc' 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: Hi' Zo, HF, YR

SUBSCRIPTS FOR PARAMETER SYMBOLS 

1. The static values of parameters are indicated by upper case subscripts. 

Examples: 
hIB' 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. 

2. The small -signal values of parameters are indicated by lower case subscripts. 

Examples: h
ib' Zob 

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

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

Examples: Vl = hi I1 + hr V2
I2 = hf Il +ho V2

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

2) The voltages and currents in these equations may be complex quanti-
ties . 
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LETTER SYMBOLS 

4. The second subscript identifies the circuit configuration. 

e = common emitter 
b = common base 

c = common collector 
j = common terminal, general 

Examples: (common base) 

I1 - yib Vlb +yrb V2b 

12 - yfb Vlb +yob V2b 

When the common terminal is understood, the second subscript may be omit-
ted. 

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

Re(hib) etc. . for the real part 

Im(hib) etc.. for the imaginary part 
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LETTER SYMBOLS 

j 
r LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER 

Letter symbol Definition 

B 

bib+ bie, bis+ bfb+ 

bfe+ bfs+ bob+ boe+ 

bos, brb, bTe, brs . 

Cc

cd 

Ce

Cib> Cie+ Cis+ Cfb 

Cfe+ Cfs, Cob+ Coe 

Cos+ Crb. Cre+ Crs 

d 

F 

f 

fhfb+ fhfe+ fyfe 

fT 

gie+ gib> goe+ Sob 

Gp

Gg 

Gtr 

GUM 

Gv

1) 

Bandwidth 

See y parameters 

Collector capacitance 
(emitter open-circuited to a. c. and d. c. ) 

Diode capacitance 

Emitter capacitance 
(collector open-circuited to a. c. and d. c.) 

See y parameters 

Distortion 

Noise figure 

Frequency 

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

Transition frequency (Gain -bandwidth product) 

See y parameters 

Power gain 

Source conductance 

Transducer gain 

Maximum unilateralised power gain 

Voltage gain 

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

hFB• hFC> hFE 

ham, hfc• hfe 

hIB• hIC• hIE 

ham, hic• hie 

hOB• hOC• hOE 

hob• hoc• hoe 

hRB• hRC• hRE 

hrb• ~~rc• hre 

IB, IC, ID, IE, IG, IS 

Ib, Ic, Id, Ie. Ig, Is

i6, iC, iD, iE, iG, iS 

ib, ic , id• ie , ig, is

IB(AV)• IC(AV)• IE(AV) 

IBEX• ICEX 

IBM• ICM• IEM 

Ibm• Icm• Iem 

ICBO

ICED 

IBS or ICES 

D.C. current gain (static value of the forward cur-
rent transfer ratio; output voltage held constant) 

Small -signal current gain (small -signal value of the 
forward current transfer ratio; output short-cir-
cuited to a. c. ) 

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 av-
erage 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) 

_=
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 I 

Letter symbol Definition 

IDSS 

IEBO 

Ig 

iF 

IF(AV) 

1FM 

IGSS 

Ii • Io 

IR 

iR 

IRRM 

IRSM 

ISDS 

IZ 

IZM 

IZS 

Pi. Po

Ptot 

PZ 

PZM 

PZSM 

Qs 

Drain current 
(source short-circuited to gate) 

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 

Total average forward current of a diode (to distin-
guish between average and d. c. if necessary) 

Peak forward current of a diode 

Gate cut-off current 
(source short-circuited to drain) 

Input, respectively output current of a specified cir-
cuit 

Total reverse (cut-off) current of a diode 

Instantaneous total value of the reverse current of 
a diode 

Repetitive peak reverse current of a diode 

Non-repetitive peak reverse current of a diode 

Source cut-off current 
(drain short-circuited to gate) 

Zener current (d.c. or average) 

Peak zener current 

Non-repetitive zener current 

Input, respectively output power of aspecified cir-
cuit 

Total power dissipation in the device 

Zener power dissipation 

Peak zener power dissipation 

Non- repetitive peak zener power dissipation 

Reverse recovery charge 
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Letter symbol Definition 

rD 

rDS 

rG5 

RL 

RS 

Rth 

Rth j-a 

Rth j -mb 

Rth j-c 

Rth mb -h 

rz

Sz

Tamb 

Tease 

td ; tf 

tfr 

Tj 

toff 

ton 

tr

trr 

is 

Tstg 

VB& VCC• VEE 

VBE~ VCB~ VCE~ VEB 

Vbe~ Vim, Vi ce~ Veb 

vBE• vCB• vCE~ vEB 

vbe ~ vcb ~ vice • veb 

Diode (internal) series resistance 

Drain-source resistance 

Gate-source resistance 

Load resistance 

Source resistance 

Thermal resistance 

Thermal resistance from junction to ambient 

Thermal resistance from junction to mounting base 

Thermal resistance from junction to case 

Thermal resistance frommountingbase toheatsink 
(contact thermal resistance) 

Dynamic-slope resistance of a zener diode 

Temperature coefficient of the operating voltage of 
a zener diode 

Ambient temperature 

Case temperature 

Delay time; fall time 

Forward recovery time of a diode 

Junction temperature 

Turn-off time (toff = is + tf) 

Turn-on time (ton = td + tr ) 

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 
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Letter symbols Definition 

VBEfl 

VBEsat 

V (BR) 

V(BRX;BO~ V~RX;EO~ 
V (BR )EBO 

V(BR)CER 

V (BRK;ES 

VCBO> VCEO~ VDGO~ 
VEBO~ VGSO 

VCBOM~ VCEOM 

VCEK 

VCER 

VCERM 

VCES 

VCEsat 

VCE. sust 

VCEX 

VDSS 

V EBfl 

VF 

VFM 

Base-emitter floating voltage (open base) 

Saturation voltage at specified bottoming conditions 

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 emit-
ter short circuited to the base 

Voltage of the terminal indicated by the first sub-
script w. r. t. the reference terminal (second sub-
script)with the third terminal open circuited 

Peak value of VCBO~ VCEO 

Knee voltage at specified conditions 

Collector-emitter voltage with a specified resis-
tance between emitter and base 

Peak value of VCER 

Collector-emitter voltage with the emitter short 
circuited to the base 

Saturation voltage at specified bottoming conditions 

Collector-emitter sustaining voltage under the con-
dition, indicated by the third subscript 

Collector-emitter voltage in a specified circuit. 
This symbol is commonly used to indicate a re-
verse biased emitter junction 

Drain-source voltage with the source short-cir-
cuited to the gate 

Emitter-base floating voltage (open emitter) 

Continuous forward voltage of a diode 

Peak forward voltage of a diode 
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Letter symbol Definition 

Vi. Vo

V (P )GS 

VR 

VRM 

VRSM 

VZ 

Yib• Yie• Yis 

bib. bie• bis 

gibs gie• gis 

Cib• Cie• Cis 

~Pib> 'Pie• 'Pis 

Yfb• Yfe• Yfs 

b~, bfe• bfs 

gfb• gfe• gfs 

Cam, Cfe• Cfs 

~Pfb• ~Pfe• ~Pfs 

Yob• Yoe• Yos 

bob • boe • bos 

gob• goe• gos 

Cob• Coe• Cos 

~Pob • 'Poe • 'Po s 

Yrb• Yre• Yrs 

brb• bre• brs 

grb~ gre• grs 

Crb• Cre• Crs 

~Prb• 'Pre• 'Drs 

Z th 

Input, respectively output voltage of a specified cir-
cuit 

Gate -source cut-off 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 

Input capacitance 

Phase angle of 
input admittance 

Transfer admittance 

Transfer conductance 

Transfer capacitance 

Phase angle of 

transfer admittance 

Output admittance 

Output conductance 

Output capacitance 

Phase angle of 

output admittance 

Feedback admittance 

Feedback conductance 

Feedback capacitance 

Phase angle of 

feedback admittance 

Transient thermal impedance 

Output short circuited 
to a. c. 

Output short circuited 

to a, c. 

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 ELEC-
TROTECHNICAL 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 (peakorcrest),average,d.c. and root-mean-squarevalues 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. 

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

3. For power rectifier diodes and thyristors [he terminals are not indicated 
in the subscripts, except for the gate-terminal of thyristors. 

4. List of subscripts: 

G, g = Gate terminal 
F. f = Forward 1) 
D, d = Forward off -state 1}, non trigger (gate voltage or current) 
T, t = Forward on-state 1); trigger (gate voltage or current) 
R, r = As first subscript; Reverse 

As second subscript: Repetitive 
(AV), (av) = Average value 
M, m = Maximum (peak or crest) value 
(RMS), (rms) = R.M.S. value 
(BR) = Breakdown 
(BO) = Breakover 
H = Holding 
L =Latching 
Q, q = Turn-off 
S, s = As a second subscript: Non-repetitive 
W = Working 

1) 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" (trig-
gered). 
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LETTER SYMBOLS 

5. Examples of the application of the rules. 
Fig. 2 represents a simplified thyristor characteristic together with an 
anode -cathode voltage as a function of time (no gate signal). 

Fig. 2 

V~R)R 

I 

IL

IH

VRSM VRRM 

~ ~ 
I 

I 

~RWM
i 

(VT,IT) 

--~ .~~ ~~ID~  ~ V(BO) 

~'6'N/M VDRM VOSM 

Vp,VT♦

13 September 1971 



LETTER SYMBOLS 

LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER 

for Rectifier Diodes (R) and Thyristors (T) 
Instantaneous values (i, p, v) and a. c. components (lower case subscripts) have 
been omitted. 

Letter symbol R T Description 

IDM - T Peak off -state current (d. c.) 

IF R - Forward current (d. c. or average) 

IF(.4V) R - Total average forward current (to distinguish 
between average and d. c. if necessary) 

IFGM - 'I' Forward peak gate current 

IF (RMS) R - R.M.S. value of the forward current 

IFRM R - Repetitive peak forward current 

IFSM R - Non-repetitive peak forward current 

IH - T Holding current 

IGT - T Gate current 

IL - T Latching current (pick up current, Ip) 

IRG - T Reverse gate current 

IRM R T Peak reverse current (d. c. ) 

IRRM R T Repetitive peak reverse current 

I2t R T I squared t for fusing 

IT - T On-state current (d. c. ) 

-dI/dt - T Rate of change of commutation current 

dIT/dt - T Rate of rise of on-state current 

IT(AV) - T Average on-state current 

ITRM - T Repetitive peak on-state current 

I.r(R~) - T R.M.S. value of the on-state current 

ITSM - T Non-repetitive peak on-state current 

ITS(RMS) - T R. M.S. value of the non-repetitive on-state current 

PG(AV) - T Average gate power dissipation 

PGM - T Peak gate power dissipation 

PR(AV) R T Average reverse power dissipation 
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Letter symbol R T Description 

PRRM R T Repetitive peak reverse power dissipation 

PRSM R T Non-repetitive peak reverse power dissipation 

Rth R T Thermal resistance 

~'amb R T Ambient temperature 

Tmb R T Mounting base temperature 

td; t{ R T Delay time; fall time 

TJ R T Junction temperature 

ton R T Turn-on time (ton = td + tr ) 

tq R T Turn-off time 

t r R T Rise time 

Tstg R T Storage temperature 

V(gp~ - T Forward breakover voltage 

V(BR)R R T Reverse avalanche breakdown voltage 

VD - T Continuous off -state voltage 

dVD - T Rate of rise of off -state voltage 
dt 

~'DRM - T Repetitive peak off -state voltage 

VDSM - T Non-repetitive peak off -state voltage 

~'DWM - T Crest working off -state voltage 

VF R - Continuous forward voltage 

VFGM - T Forward peak voltage, gate-cathode 

VGD - T Gate-cathode voltage that will not trigger any device 

VG~r - T Gate-cathode voltage that will trigger all devices 

VR R T Continuous reverse voltage 

VRGM - T Reverse peak voltage, gate-cathode 

VRRI~ R T Repetitive peak reverse voltage 

VRSM R T Non-repetitive peak reverse voltage 

VR~rM R T Crest working reverse voltage 

VT - T Continuous on -state voltage 

Zth R T Transient thermal impedance 

15 September 1971 
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AA 119 

2 -AA 119 

POINT CONTACT DIODE 

Germanium point contact diode in a subminiature all glass DO-7 envelope primarily 
intended for use in a.m. detector and ratio detector circuits. 

QUICK REFERENCE DATA 

Continuous reverse voltage V R max. 30 V 

Repetitive peak reverse voltage VRRM max. 45 V 

Forward current (d.c.) IF max. 35 mA 

Repetitive peak forward current IFRM max. 100 mA 

Operating ambient temperature Iamb max. 60 oC 

Forward voltage at IF = 10 mA Vp < 2.2 V 

MECHANICAL DATA Dimensions in mm 

DO-7 

E_ --..I 
m!n. mount!ng width 13 

The white band indicates the cathode 

7Z3 2066 
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2 -AA 119 

RATINGS (Limiting values) 1) 

Voltages 

Continuous reverse voltage 

Repetitive peak reverse voltage 

VR max. 30 V 

VRRM max, 45 V 

Currents 

Forward current (d.c.} IF max. 35 mA 

Average rectified forward current 
(averaged over any 50 ms period) IFAV max. 35 mA 

Repetitive peak forward current IFRM max. 100 mA 

Non repetitive peak forward current (t < 1 s) IFSM max. 200 mA 

Temperatures 

Storage temperature 

Operating ambient temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

Tstg 

Tamb 

Rth j -a 

-55 to + 75 °C 

max. 60 °C 

= 0.45 °C/mW 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 7Z3 1181 

r 
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AA119 

2 -AA119 

CHARACTERISTICS 

Forward voltage at Tamb = 25 °C 

IF = 0.1 mA 

Ig= 1mA 

IF= lOmA 

IF = 30 mA 1) 

Forward voltage at Tamb = 60 °C 

IF = 0.1 mA 

I F = 1 mA 

IF = 10 mA 

IF = 30 mAI) 

Reverse current at Tamb = 25 oC 

VR = 0.1 V 

VR=1.5V 

VR = lOv 

VR= 30V 

VR= 45V 

Reverse current at Tamb = 60 oC 

V R = 0.1 V 

VR=1.5V 

V R = lOV 

VR = 30V 

VR= 45V 

VF 

Vg

Vp 

VF 

VF

VF 

VF 

VF

I R

I R

IR 

IR 

IR 

IR 

IR 

I R

IR

IR 

typ. 0.23 V 
< 0.30 V 
typ. 0.56 V 
< 0.88 V 
typ. 1 .5 V 
< 2.2 V 
typ. 2.8 V 
< 4.0 V 

typ. 0.16 V 
< 0.25 V 
typ. 0.50 V 
< 0.80 V 
typ. 1.4 V 
< 2.1 V 
typ. 2.6 V 
< 3.8 V 

typ. 0.35 µA 
< 1.0 µA 
typ. 0.8 µA 
< 2.8 µA 
typ. 4.5 µA 
< 18 µA 
typ. 35 µA 
< 150 µA 
typ. 90 µA 
< 350 µA 

typ. 4.5 µA 
< 12 µA 
typ. 6 µA 
< 25 µA 
typ. 16 µA 
< 60 µA 
typ. 60 µA 
< 300 µA 
typ. 170 µA 
< 500 µA 

1) Measured under pulsed conditions to prevent excessive dissipation. 7Z3 L 182 
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AA 119 
2-AA119 

APPLICATION INFORMATION 

Measuring circuit at Tam = 25 °C 

VI(RMS) = 3 V ~ typ. 85 °Jo
33kd1, f = 10.7 MHz ~ typ. 15 kS2 

13.5 to 19 kSl 

Diode in an a.m. detector circuit at Tam = 25 °C 

ropF 
+ 

VI(RMS) = 0.1 V VO typ. 55 mV 
f = 0.5 MHz Vo(rms) typ.4.5 mV 1) 

R typ. 40 kS2 2) 

~ ~~o 

Matched pair in a ratio detector circuit 

a.m. suppression tactor at VC = 2 to 20 V 

f =f0

f = f0 t 25 kHz 

Lp = 7.4 µH 
QO = 80 unloaded 
R = 40 kS2 unloaded 
Tap = 0. 5 
Ls = 4.4 µH 
QO = 150 unloaded 

R = 45 kS2 unloaded 
kQ = 0.8 3) 
f0 = 10.7 MHz 

~f = 15 kHz 

m = 0.3 

a > 30 

a > 15 

For optimum a.m. suppression D1 must be that diode of the matched pair which has 

the better dynamic forward characteristic. 

1) Modulation factor m = 0.3 
2 ) Modulation factor m = 0 
3) Measured in the circuit with Vp = 350 mV 
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AAY11 

POINT CONTACT' DIODE 

Germanium point contact diode in a subminiature all glass DO-7 envelope pri-
marily intended for computer applications. 

MECHANICAL DATA 

~ -2 E 
N 

O 
A 

N~ 
~Ct 

a 

not tinned 
2max 

J

25.4min ~ 7.6n1Q%  ~ 25.4min
~ ~  9208650 ~ 

,. .a 
min. mounting width 13 

The coloured band indicates the cathode 

2max 

Dimensions in mm 

RATINGS (Limiting values according to the Absolute Maximum System as de-
ned in IEC publication 134) 

Voltages 

Continuous reverse voltage 

Repetitive peak reverse voltage 

VR

VRRM 

( Currents 
1 

Forward current (d. c.) IF 

~' Average rectified forward current (averaged 
over any 20 ms period) IFAV 

Repetitive peak forward current IFS

Non repetitive peak forward current IFSM r, 

max. 60 V 

max. 90 V 

max. 35 mA 

max. 35 mA 

max. 150 mA 

max. 200 mA 

Temperature s 

Storage temperature Tstg —55 to +75 °C 

Junction temperature Tj max. 75 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a - 0.4 oC/mW 
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AAY11 

CHARACTERISTICS T~ = 25 oC 

Forward voltage 

unless otherwise specified 

typ. X0.72 V 
VF < 1.0 V 

typ. 2.1 V 
VF 

1. 5 to 3.0 V 

Ip = 5 mA 

IF = 30 mA 

Reverse current 

VR=50V IR 
typ. 
< 

25 
65 

µA 

µA 

VR =50 V;T~=60°C IR < 150 µA 

VR =90V IR 
typ. 
< 

13G 
250 

µA 
µA 

Reverse recovery current when switched from 
Ip=30mAtoVR=35 V; RL =2.5k52 

measured at trr = 0.5µs 1R 
typ. 
< 

200 
700 

µA 
µA 

measured at trr = 3.5µs IR
typ. 
< 

25 
90 

µA 
µA 

Test circuit 

AAV11 

(shunt diode) 

Reverse pulse: 

V 

~ trr=3.5ys 
t rr =0.5Ns 

700NA~ --

input pulse 
tp 

output pulse 

Rise time tr < 0.1 µs 

Duty cycle b = 0.5 

Frequency f = 50 kHz 

Circuit capacitance C < 30 pF (C =Oscilloscope +parasitical capaci-
tance) 
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AAY21 

POINT CONTACT DIODE 

Germanium point contact diode in a subminiature all glass DO-7 envelope pri-
marily intended for computer applications. 

MECHANICAL DATA Dimensions in mm 

DO-7 0 
E 
N 
in 2max 
O 

o ~  E I ~g~ 
N ---s 

not tinned 

II/ 
25.4"'•" n ~ ~ 7.smax ' 

u 

2 max 
~i.

1~, 

~ ~j 25.4'^•" ' 

i i tt 08650 

J 

I~ ~~~

min. mounting width ~3 

The coloured band indicates the cathode 

RATINGS (Limiting values according to the Absolute Maximum System as de-
fined in IEC publication 134) 

Voltage 

Continuous reverse voltage VR max. 15 V 

Currents 

Forward current (d.c.) IF max. 20 mA 

Peak forward current IFM max. 50 mA 

Temperatures 

Storage temperature Tstg -65 to +75 ° C 

Junction temperature Tj max. 75 ° C 

Operating ambient temperature Tamb max. 60 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a - 0.75 ° C/mW 

March 1968 1 



AAY21 

CHARACTERISTICS T~ = 25 ° C unless otherwise specified 

Forward voltage 

IF = 2 mA VF 0.25 to 0.45 V 

IF = 2 mA; T~ = 60 ° C VF 0.19 to 0.39 V 

IF = 10 mA VF 0.40 to 0.80 V 

IF = 10 mA; ~ 60 ° C VF 0.34 to 0.74 V 

IF = 50 mA VF 0.60 to 1.5 V 

IF = 50 mA; T~ = 60 ° C VF 0.54 to 1.44 V 

Reverse current 

VR = 5 V; Tamb = 60 ° C 

VR = 5 V; Tamb = 25 °C 

VR = 15 V; Tamb = 60 ° C 

VR = 15 V; Tamb = 25 ° C 

Diode capacitance 

VR =1V; f=0.5MHz 

Reverse recovery current when switched from 

IF = 3 mA to VR = 5 V; R L = 0.5 kS2 

measured at trr = 50 ns 

Reverse recovery time when switched from 

iD = 3 mA to VR = 1 V; R L = 100 S2 

measured at IR = 1 mA 

IR < 30 µA 

IR < 10 µA 

IR < 100 µA 

IR < 60 µA 

Cd < 1.2 pF 

IR 

trr 

< 0.5 mA 

tYP• 5 ns 
12 ns 
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AAY30 
AAY32 

GOLD BONDED DIODES 

Gold bonded germanium diodes in subminiature all glass DO-7 envelope, intended 
for switching applications and general purposes. 

QUICK REFERENCE DATA 

AAY30 AAY32 

Continuous reverse voltage VR max. 30 30 V 

Repetitive peak reverse voltage VRRM max. 50 30 V 

Forward current (d.c.) IF max. 110 110 mA 

Repetitive peak forward current IFRM max. 400 150 mA 

Junction temperature T~ max. 75 85 °C 

Forward voltage at IF = 150 mA VF < 1.0 1.0 V 

Recovered charge when switched 
from IF=lOmA toVR =10V Qs < 500 150 pC 

MECHANICAL DATA 

DO-7 

2ngz 

~ 25.4mm

not tinned 

f~ ~~ 7.s max u f~
~~  ~ 
min. mounting width 13 

Dimensions in mm 

2 max 

~ j 25.4m1n -

izoessa 

U 

The coloured band indicates the cathode 
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AAY 30 
AAY 32 

RATINGS (Limiting values) 1) 

Voltages AAY30 AAY32 

Continuous reverse voltage VR max . 30 30 V 

Repetitive peak reverse voltage VRRM max . 50 30 V 

Non repetitive peak reverse voltage (t < 1 s) VRSM max . 50 30 V 

Currents 

Forward current (d.c.) IF max. 110 110 mA 

Average rectified forward current 
(averaged over any 20 ms period) IFAV max. 110 110 mA 

Repetitive peak forward current IFRM max . 400 150 mA 

"'~ Non repetitive peak forward current (t < 1 s) IFSM max . 500 200 mA 

Temperatures 
AAY30 

Storage temperature 
AAY32 

Tstg
Tstg

-65 to +75 °C 
-65 to +85 °C 

AAY30 Junction temperature 
AAY32 

Tj 
Tj 

max. 75 °C 
max. 85 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.45 °C/mW 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2 March 1968 



AAY30 
AAY32 

CHARACTERISTICS 

Forward voltage at T~ = 25 oC 

IF = 0.1 mA 

IF = 1 .0 mA 

Ip = 10 mA 

1 
IF = 30 mA 

i IF = 150 mA 
r 
~ Forward voltage at T~ = 60 oC 

i 

f 

{ 

IF 

IF

IF 

IF

IF

= 0.1 mA 

= 1.0 mA 

= 10 mA 

= 30 mA 

150 mA 

VF

VF 

VF 

VF

V F 

< 0.20 V 

< 0.31 V 

< 0.45 V 

< 0.60 V 

< 1.0 V 

Vp < 0.14 V 

VF < 0.26 V 

VF < 0.41 V 

VF < 0.57 V 

VF < 0.99 V 

Reverse current at T~ = 25 ° C AAY30 AAY32 

VR= 1.5V IR < 9 2.5 µA 

VR= lOV IR < 15 8 µA 

VR= 20V IR < 25 25 µA 

VR = 25 V IR < 35 35 µA 

VR= 30V IR < 50 70 µA 

VR = SO V 

Reverse current at T~ = 60 °C 

IR < 200 - µA 

VR = 1.5 V IR < 40 15 µA 

VR = lOV IR < 60 30 µA 

VR= 20V IR < 120 60 µA 

VR = 25 V IR < 150 100 µA 

VR= 30V IR < 200 200 µA 

VR= SOV IR < 500 - µA 

Diode capacitance 

VR= 1V; f=1 MHz C~~ < 1.0 1.5 pF 

March 1968 3 



AAY30 
AAY32 

CHARACTERISTICS (continued) 

Reverse recovery time when switched 

T~ = 25 °C 

from IF =lOmA toVR=1 V; RL=100 S2 

VR 
Measured at IR = 10 ~ of 

R L 

Test circuit: 
r  
i 

f 
D.U.T I I 

R,

yu5r0,11 
sampLnq 

I OSCi 1tOSCOpP 

V=Vp+IF .R S L  tiF J 
R, = 50.fL 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

n ~oaez 

tr = 0.6 ns 

tp = 100 ns 

S = 0.0~ 

AAY30 trr < 150 ns 
AAY32 trr < 50 ns 

input pulse 

«tF t„ _II 
i / 1~  t

/ +R*

output pulse 

*)IR =lO~ofR 
L 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched 
from IF =lOmA toVR=10 V; RL=1kS2 

Test circuit: 

D.U.T 

Rg~1 k.(1 

V=VR+IF .RS 
1 

D1 = D2 = BAW62 

I1F

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

D1 

t 
VIA

1

I 

AAY30 Qs < 500 pC 
AAY32 Qs < 150 pC 

I
0 

1
oscilloscope 

R; 3 10MJL 

t r = 2 ns 

tp = 0.4 µs 

S = 0.02 

output pulse 

a 
VC M = 

~zaua. 
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A AY30 
AAY32 

H 

M 
i 

,IIIR
(rA1 

300 

200 

l00 

00

IR 
(~a1 
so 

AAY30 

T _ 25°C 

0 
U 
N 

40 

20 

10 20 30 40 VR (V1 50 

AAY32 

r _25°c 

o~ 

00 
10 2A 30 40 VR (V) 50 
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A AY30 
A AY32 

Q  1~~~\~11l11~~~~lllll~i■ 
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A AY30 
A AY32 

2.5 

Cd
(pF) 

2 
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f

A AY30 
A AY32 

n 

1500 

QS 

(pC) 

1000 

500 

V~ 

1 
Vp 

Vp= C

Tj — 25°C 
R~ — lk.fb 
VR=10V 7 

0 

 ~~3C 
P 

 ~ P
 tY 
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0 
0 20 40 60 80 IF (mA) 100 
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A AY30 
AAY32 

50 
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(ns) 
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aaz~3 

GOLD BONDED DIODE 

Gold bonded germanium diode in subminiature all glass DO-7 envelope, intended for 
high speed switching applications. 

MECHANICAL DATA Dimensions in mm 

DO 7 

2max 
not tinned 

Zrtax 

7.6rt1°x _ ~ ~ 25.4'"'" 
rzoeeso 

~. 
min. mounting width 13 

The coloured band indicates the cathode 

RATINGS (Limiting values) 1 ) 

Voltage 

Continuous reverse voltage 

Currents 

Forward current (d.c. or average 
over any 50 ms period) 

Repetitive peak forward current (t<Sms) 

Temperature s 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

~~ 

.y 

VR max. 8 V 

Ip max. 30 mA 

IFRM max. 100 mA 

Tstg —55 to +75 °C 

TJ max. 75 °C 

Rth j-a = 0.5 ° C/mW 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 
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AAZ13 

CHARACTERISTICS Tam 

Forward voltage 

= 25 oC unless otherwise specified 

typ. 0.27 V 
Vp < 0.32 V 

typ. 0.50 V 
VF 

< 0.60 V 

typ. 0.60 V 
VF < 1.00 V 

IF= 1mA 

IF =10mA 

IF = 30 mA 

Reverse current Tamb = 25 60 ° C 

VR=3V IR 
typ. 

< 
5 

25 
30 
85 

µA 

µA 

VR=8V IR 
typ. 
< 

30 
150 

190 µA 
µA 

Diode capacitance 

VR=1V Cd typ. 3.3 pF 

VR =3V C 
d

tYP• 
< 

1.3 pF 
2.0 pF 

Forward recovery voltage 

IF=20mA;tr =Sns VFM 
typ. 
< 

0.7 V 
1.5 V 

Recovered charge when switched from 

IF =10 mA to V R = 5 V; R L = 0.5 kSl; t f = 5 ns Qs 
typ . 20 pC 

30 pC 

100 
IF

(mA) 

,o 

7207766 

Tamb = 25°C 

0.10
0.2 0.4 VF(V) 0.6 

1000 

IR

(µA) 

,00 

,0 

7207765 

~~~~~~~~~~~~~~~~~~~~u~~~~~~~~ ~~~~~~~~~~~~~~~~~n~~~~~~~~~~~ 
IIIIIIIIIIIIi1111i111W111ii1 
IIIIIIIIIIIIINIIIIIINIIIIIII 
NIIIIilllllll _60°~ !lliiil 
~~~~~~~~~~~f..~~~~~~~~~~~~~~~~ ~~~n ~~~~c:~~~~ ~~~~~ ~~~~~ ~~~~~ 
11111!Si1111111111111111111111 
I~C111111111111 jili~ll!!iil 
IIIIIIIIIIIIIN _.~~1~~IIIIIII 

~2 

......:.:..................... 
~n:.~~~~~~~~~~~~~~~~~~~~~~~~~ 
111111111111111111111111111111 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
4 6 VR(V) 8 

f 
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AAZ 15 
AAZ 17 

GOLD BONDED DIODES 

Gold bonded germanium diodes in subminiature all glass DO-7 envelope, intended 
for switching applications and general purposes . 

QUICK REFERENCE DATA 

AAZ15 AAZ17 

Continuous reverse voltage VR max. 75 50 V 

Repetitive peak reverse voltage VRRM max. 100 75 V 

Forward current (d.c.) IF max. 140 140 mA 

Repetitive peak forward current IFRM max. 250 250 mA 

Junction temperature TJ max. 85 85 ° C 

Forward voltage at IF = 250 mA Vg < 1 .1 1.1 V 

Recovered charge when switched 
from IF = 10 mA to VR = 10 V Qs < 1800 900 pC 

MECHANICAL DATA 

DO-% 
a 
E 
N not tinned 
~n 2max 2maz 
O 

o 
E 

~ ~ 25.4min u 
~ ~ Z6"'°` ~ ~ ~ 25.4"'i" . 

I ~ ~ zzoeeso 

min. mounting width•1,3 

The coloured band indicates the cathode 

Dimensions in mm 
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AAZ 15 
AAZ 17 

RATINGS (Limiting values) 1) 

Voltages AA'L 15 AAZ17 

Continuous reverse voltage VR max. 75 

Repetitive peak reverse voltage VRRM max. 100 

Non repetitive peak reverse voltage (t <1 s) VRSM max. 115 

Currents 

Forward current (d.c.) IF 

Average rectified forward current 
(averaged over any 20 ms period) IFAV 

Repetitive peak forward current IFRM 

Non repetitive peak forward current (t < 1 s) IFSM 

Temperatures 

Storage temperature Tstg 

Junction temperature Tj

50 V 

75 V 

75 V 

max . 140 mA 

max. 140 mA 

max. 250 mA 

max . 500 mA 

—65 to +85 °C 

max . 85 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth i-a - 0.45 oC/mW 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 
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AAZ 15 
AAZ 17 

CHARACTERISTICS 

Forward voltage at T~ = 25 °C 

IF 

IF

IF

= 0.1 mA 

= 10 mA 

= 250 mA 

Forward voltage at T~ = 60 ° C 

IF

IF 

IF 

= 0.1 mA 

_ ].0 mA 

= 250 mA 

VF < 0.20 V 

;'F < 0.45 V 

VF < 1.10 V 

VF < 0.15 V 

VF < 0.40 V 

VF < 1 .07 V 

Reverse current at T~ = 25 °C AAZ15 AAZ17 

VR = 1.5 V IR < 2.5 2.5 µA 

VR = 10 V IR < 4 _ 15 µA 

~~R = 50 V IR < 15 150 µA 

VR = 75 V IR < 25 300 µA 

VR = 100 V IR < 1.00 - µA 

Reverse current at T~ = 60 °C 

VR = 1.5 V IR < 30 30 µA 

VR = 10 V IR < 40 60 µA 

VR = 50 V IR < 80 300 µA 

VR = 75 V IR < 120 500 µA 

VR = 100 V IR < 300 - µA 

Diode capacitance 

VR = I V; f = 1 MHz Cd 2 2 pF 

~, 
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AAZ 15 
AAZ 17 

.~ 

CHARACTERISTICS (continued) 

Reverse recovery time when switched 
from IF =l0mA toVR =1 V; RL=100 S2 

VR 
Measured at IR = 10 ~ of 

R L 

Test circuit: 

I 

R5=50.(1. 

V=VR + p R~ 

1 

AAZ15 
AAZ17 

sampling 
oscilloscope 

R~ =50.f1 

iz~oeea 

trr 
trr 

tp 

input pulse 

T~ = 25 oC 

typ. 350 ns 
< 350 ns 

t r
4iF t~~ 

~ 
///iT{ 

~  t 

R 

output pulse 

")IR =10~ofR R

L 

Reverse pulse: Rtse time tr = 0.6 ns 

Pulse duration tp = 100 ns 

Duty cycle b = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched 
from IF = 10 mA to VR = 10 V; RL = 1 kSl 

Test circuit: 
D.U.T. 

D1 = D2 = BAW62 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

D1 

AA Z15 Qs < 1800 pC 
AAZ17 Qs < 900 pC 

tr = 2 ns 

tp = 0.4 µs 

S = 0.02 

output pulse 
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AAZ15 
AAZ17 

150 

IR

(NQ) 

100 

50 

AAZ15 0 r 

T —25°C 

 o'~t

.~~~ 
tyP 

... 00

300 

IR 
(F/AJ 

200 

100 

20 40 s0 80 VR (V) 100 

AAZ17 

Tj —25°C 

 of 

i 
r 

i 

l  
i 

i 

r 
i 
r typ
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AAZ15 
AAZ17 
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AAZ15 
AAZ17 
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AAZ15 
AAZ17 

8 
Cd 
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AAZ15 
AAZ17 
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AAZ15 
AAZ17 
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AAZ15 
AAZ17 

~0 20 30 40 5o so r r°c~ ~o 
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AAZ18 

GOlD BONDED DIODE 

f 

Gold bonded germanium diode in subminiature all glass DO-7 envelope, intended 
for switching applications and general purposes. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max . 20 V 

Repetitive peak reverse voltage VRRM max . 20 V 

Forward current (d.c.) IF max . 130 mA 

Repetitive peak forward current IFRM max. 300 mA 

Junction temperature TJ max . 75 °C 

Forward voltage at IF = 300 mA VF < 1.0 V 

MECHANICAL DATA Dimensions in mm 

DU-, 

0 
E 
N 

O 
c  s~ 
E ~ 

F~ 
N~ 
8 

not tinned 
2maz 2max 

25.4min ~ 7.smax 
►-t 

U u ~ ~~ 
min. mounting width 13 

~ ,4min ,~»~ 

The coloured band indicates the cathode side 

.r —

r 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR max. 20 V 

Repetitive peak reverse voltage VRRM max. 20 V 

Non repetitive peak reverse voltage (t < 1 s) VRSM max. 30 V 

Currents 

_.i Forward current (d.c.) 

Average rectified forward current 
(averaged over any 20 ms period) 

Repetitive peak forward current 

Non repetitive peak forward current (t < 1 s) 

IF 

IFAV 

IFRM 

IFSM 

max. 130 mA 

inax. 130 mA 

max. 300 mA 

max. 400 mA 

Temperatures 

Storage temperature Tstg -65 to +75 ° C 

Junction temperature Tj max. 75 °C 

THERMAL RESISTANCE 

--► From junction to ambient in free air Rthj-a 0.55 ° C/mW 

March 1971 



AAZi8 

1 
1 

CHARACTERISTICS 

Forward voltage at T~ = 25 oC 

VF 

VF 

VF 

VF 

VF 

VF 

< 

< 

< 

< 

< 

< 

0.20 V 

0.30 V 

0.42 V 

0,50 V 

0.75 V 

1.00 . V 

r---

Ip = 0.1 mA 

IF 1.0 mA 

IF = 10 mA 

IF = 30 mA 

IF 150 mA 1) 

IF 300 mA 1) 

Forward voltage at T~ = 60 °C ~~ 

Ip = 0.1 mA Vp < 0.14 V 

IF = 1.0 mA .VF < 0.25 V 

IF = 10 mA VF < 0.38 V 

IF 30 mA Vp < 0.48 V 

IF 150 mA 1) VF < 0.75 V 

Reverse current at T~ = 25 oC 

f VR = 1.5 V IR < 3.5 µA 

VR = 10 V IR < 15 µA 

VR = 20 V IR < 50 µA 

Reverse current at T~ = 60 oC 

VR = 1.5 V IR < 30 µA 

VR = 10 V IR < 45 µA 

VR = 20 V IR < 100 µA 

Diode capacitance 
r 

VR = 1 V; f = 1 MHz Cd < 2.5 pF 

1) Measured under pulsed conditions to avoid excessive dissipation 
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aaz~8 

CHARACTERISTICS (continued) T~ = 25 ° C 

Reverse recovery time when switched 
fromIg=lOmAtoVR=1 V; R L =100 S2 

V 
Measured at IR = 10 ~o of RR 

L 

Test circuit: 
r 

RS=50.(1 

V=Vp+ F ,R S

~~ 

sampling 
oscilloscope 

R,=50.(1 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

mare: 

tr = 0.6 ns 

tp = 100 ns 

S = 0.05 

tr to~~._ -~ 

—to°i° ~ 

90°I° 

input pulse 

trr < 70 ns 

Lrr 

+R~ 

t 

output pulse 

")IR=l0~ofR 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

i 
i 
1 
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BA100 

SILICON DIODE 

General purpose silicon diode in a subminiature all glass DO-7 envelope. 

MECHANICAL DATA E 
N 

DO-7 0 ?"'ten 
not tinned Z rrgx 

  k 

~1 ~  ~'  ̀ ~~ ~~ o 
II ''

~  2cJ.4min n .. 7.smax 
~~ ~ 25.4"'•" . 

~zoesso 

min. mounting width 1,3 

The coloured band indicates the cathode 

RATINGS (Limiting values) 1) 

Dimensions in mm 

Voltage 

Continuous reverse voltage VR max. 60 V 

Currents 

Forward current (d.c.) IF max. 90 mA 

Repetitive peak forward current IFR~q max. 100 mA 

Non repetitive peak forward current (t <1 s) IFS2~4 max. 200 mA 

Temperatures 

Storage temperature Tst~ -55 to +90 oC 

Junction temperature Tj max. 90 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.4 oC/mW 

CHARACTERISTICS 

Forward voltage Tamb = 25 °C Tamb = 60 oC 

typ. 0.55 
< 0.75 

typ. 0.5 V 
V 

IF=0.1mA VF 

IF = 1.0 mA Vp 
typ. 0.65 
0.5 to 1.0 

typ. 0.6 V 
0.4 to 0.9 V 

IF = 30 mA VF 
typ. 0.9 
< 1.5 

typ. 0.85 V 
< 1.5 V 

Reverse current 'Tamb = 60 °C Tamb = 75 °C 

VR=10V IR typ. 5.0 < 10 µA 

VR=60V IR typ. 10 < 20 µA 

1) Limiting values 
publication 134. 

according to the Absolute Maximum System as defined in IEC 
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BA114 

SILICON ALLOYED JUNCTION DIODE 

Silicon alloyed junction diode in subminiature all -glass DO-7 envelope intended for 
use as low voltage stabilizer. 

MECHANICAL DATA 
0 

DO-7 e 
N not tinned 
to 2maz 2mc: 
O 

o a 

E } • 

d 

~  / I ~ Cc~i~ ~ ~~ '~ 1, 

25.4min ~ 2fin'°z ~ 
~ 

25.4min 
~ azossso ~ 

The coloured band 
indicates the cathode 

RATINGS (Limiting values) 1) 

Current 

Forward current (d . c . ) 

Temperatures 

Storage temperature 

Operating ambient temperature 

THERMAL RESISTANCE 

~J u  .~ 
min. mount(ng width 13 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF = 0.2 mA 

IF = 3 mA 

IF

Tstg 

Tamb 

Dimensions in mm 

max. 20 mA 

-55 to +90 oC 

-55 to +90 °C 

= 0.4 oC/mW 

Tamb = 25 °C 

VF > 0.5 V 

VF < 0.8 V 

Rth i-a 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

March 1968 1 
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BA145 

HIGH SPEED SILICON DIODE 

Double diffused diode in a DO-14 plastic envelope primarily intended for use in clamp 
circuits of colour difference amplifiers in television receivers. 

QUICK REFERENCE DATA 

Crest working reverse voltage VR~ max. 300 V 

Repetitive peak reverse voltage 

Average forward current with R load 

VRWM =VRWMmax 

Non-repetitive peak forward current 
t = 10 ms; Tj = 125 °C prior to surge 

VRgM 

IF(AV) 

IFS 

max. 

max. 

max. 

350 

0.3 

15 

V 

A 

A 

Junction temperature 

Reverse recovery charge when switched 
fromIp=lOmAtoVR=2V 
with —dI/dt = 5 mA/Ns; Tj =25 ° C 

Tj 

Qs

max. 

< 

125 

0.4 

° C 

nC 

1 

t 

MECHANICAL DATA 

DO -14 

2max 
_~ 

r>~ tinned 

254min

2nax 

Dimensions in mm 

0 
E 

c3 

29min 
~zoesa.z 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68 - 2 (test D> severity IV, 6 cycles). 

Spetember 19 i i 1 



BA145 

RATINGS Limiting values in accordance with the Absolute Maximum System(IEC 134) 

Voltages 

Crest working reverse voltage VRWM max. 300 V 

Repetitive peak reverse voltage (S < 0.01) VRRM max. 350 V 

Non -repetitive peak reverse 
voltage (t < 1 ms) VRSM max. 350 V 

Currents 

Average forward current (averaged 
over any 20ms period) with R load 

VRWM = VRWMmax IF(AV) max. 0.3 A 

Forward current d. c. IF max. 0.3 A 

Repetitive peak forward current IFRM max. 2 A 

Non -repetitive peak forward current 
(t =10 ms; half sine wave)Tj =125° C prior to surge IFSM max. 15 A 

Repetitive peak reverse current 1 RRM max. 0.5 A 

Temperatures 

Storage temperature Tstg —65 to +125 °C 

Junction temperature Tj max. 125 ° C 

THERMAL RESISTANCE 

From junction to ambient Rth j-a = 0. 2 oC/mW 

2 September 1971 



BA145 

CHARACTERISTICS 

Forward voltage 
IF = 100mA; Tj = 75 ° C 

Peak reverse current 
V~=300V;Tj=75 ° C 

Capacitance at f = 1 MHz 
VR=150V;Tj=25 to 125 ° C 

Forward recovery voltage 
IF = 100mA; tr = 50 ns 

Reverse recovery charge when switched 
from IF=lOmAtoVR=2V 

with -dI/dt = 5 mA/Ns; Tj = 25 ° C 

IF

SOLDERING AND MOUNTING NOTES 

VF < 1.0 V 1) 

IRM < 10 NA 

Cd typ. 4.0 pF 

VFM < 3.0 V 

time 

Qs < 0.4 nC 

1. Soldered joints must be at least 5 mm from the seal. 

2. A soldering iron must not be in contact with the joint for more than 3 seconds. 

3. The maximum permissible temperature of the soldering bath is 300 ° C; it must 
not be in contact with the joint for more than 3 seconds. 

4. Avoid hot spots due to handling or mounting; the body of the device must not come 
into contact with or be exposed to a temperature higher than 125 °C. 

1) Measured under pulsed conditions to avoid excessive dissipation. 

September 1971 3 



BA145 

APPLICATION INFORMATION 

Clamp circuit for colour difference amplifiers in television receivers. 

luminance-amplifier 

SG = Sperk Gap 

'B-Y' 'R-Y' 'G Y' 

colour difference-amplifiers 

J l 

to line output 
transformer 

~zoeea~ 

Up to Tamb = 65°C the differences in clamping levels in the circuit will be less 

than 1 V . 

When in a picture tube flash-over occurs, it is possible that high voltage peaks 

appear at the control grid. These voltage peaks can damage the diodes in the 

clamp circuit. Protection of the diodes is obtained by means of a sparkgap with 

breakover voltage of < 3000 V and a resistor of 2.7 kS2. 

4 II January 1968 
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time 
Q s .yP 
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~~ 10mA 
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.;~ 
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BA148 
A -

FAST RECOVERY SILICON DIODE 

Double diffused general purpose diode in a DO -14 plastic envelope for use as line 
phase detector, scan rectifier for the supply of the small signal parts in television 
receivers and other h. f. power supplies. 

QUICK REFERENCE DATA 

Crest working reverse voltage VR~ max. 300 V 

Repetitive peak reverse voltage VR~ max. 350 V 

Average forward current with R load 

VRWM = VRWMmax IF(AV) max. 0.4 A 
VR~ = 80 V IF(AV) max. 0.5 A 

Non -repetitive peak forward current 
t = 10ms; TJ = 125 ° C prior to surge IFSM max. 15 A 

Junction temperature Tj max. 150 oC 

Reverse recovery charge when switched 
from IF = 10 mA to VR = 2 V 
with —dI/dt = 5 mA/Ns; T~ = 25 ° C Qs < 0.8 nC 

MECHANICAL DATA 

DO-i4 

not tinned 
2max 

25.4mm

ma■ 

Dimensions in mm 

0 
E 

k   ~ 

'~ 
min 29 

noese3 z 

The sealing of the plastic envelope withstands the accelerated dampheat test of IEC 
recommendation 68 - 2 (test D, severity IV, 6 cycles). 

September 1971 1 



BA148 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Crest working reverse voltage 

Repetitive peak reverse 
voltage (b < 0.01) 

Non-repetitive peak reverse 
voltage (t < lOms) 

Currents 

Average forward current (averaged 
over any 20 ms period) with R load 

VRWM = VRWMmax 
VR~ = 80 V 

Repetitive peak forward current 
Repetitive peak forward current(b<0.03; f >15 kHz) 

Non-repetitive peak forward current 
(t =10 ms; half sine wave)T j =125° C prior to surge 

Repetitive peak reverse current 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

CHARACTERISTICS 

Forward voltage 

IF=2A;Tj=150 ° C 

Peak reverse current 

V~ = 300 V; Tj = 125 ° C 

Capacitance at f = 1 MHz 

VR = 150 V; Tj = 25 to 125 °C 

Forward recovery voltage 

IF = 100mA; tr  = 50ns ~ 

0 

VRWM max. 300 V 

VR~ max. 350 V 

VRS~vI max. 350 V 

IF(AV) max. 0.4 A 

IF(AV) max. 0.5 A 

IFRM max, 3.0 A 
IFS max. 5.0 A 

IFSM max. 15 A 

IRRM max. 0.5 A 

Tstg -65 to +125 ° C 

Tj max. 150 oC

See page 3 

VF < 1.5 V 1) 

IRM < 200 NA 

Cd typ. 4.0 pF 

VFM < 3.0 V 

1) Measured under pulsed conditions to avoid excessive dissipation. 

2 September 1971 



BA148 

CHARACTERISTICS (continued) 

Reverse recovery charge  when switched from. 

IF =10mA toVR =2Vwith 

— d = 5 mA/µs; Tj = 25 ° C 

time 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

Qs < 0. 8 nC 

The quoted values apply when no other leads run to the tie—points. If leads of other 
dissipating components share the same tie—points, the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead-length a =10 mm. Rth j-a = 150 ° C/W 

2. Mounted to solder tags at a =maximum 
lead-length. Rth j-a = 200 ° C/W 

3. Mounted on printed-wiring board with a small area of copper 
at alead-length a > 5 mm. 

Rth j-a = 200 ° C/W 

~a~

]Z 59016 

~ Z 59018 

SOLDERING AND MOUNTING NOTES 

1. Soldered joints must be at least 5 mm from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 300 °C; 

it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handlingor mounting; the body of the device must not come 
into contact with or be exposed to a temperature higher than 125°C. 

June 1970 3 
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00 
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Ptot 
IW) 
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0.25 0 5 I FAy (A) 0 

7259023 

uRWM ~ 80V 

mounting 
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°- I- er diode rAV P 
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BA 148 

From the left hand graph the total power dissipation can be found as a function of the 

forward current. 

The parameter a - IF(RMS) per diode 
depends onw RLCL and 

Rt +rdiff. 
andcan be 

1FAV Per diode RL 

found from existing graphs . 

See Application Book: RECTIFIER DIODES 
Once the power dissipation is known, the max. permissible ambient temperature 

follows from the right hand graph. 

For the series resistance, added to limit the initial peak rectifier current, the re- 

quired minimum value can be found from the graph below. 

rdiff. is shown on page 6, upper figure. 
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0.4 EXAMPLE:rectifier with C-ioad 

IFAV 
(~!) 

Q3 

Q2 

0.1 

1Z 6454 3 

Rt=~n, ~BA149 
~vw 

VI  /~  _ 
CL=~F 

Rt includes the transformer 
resistonee 

00 
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BA148 

APPLICATION INFORMATION 

Self catching line please detector 

f 
~ t5nF 

5.6k.(L 470pF ~ 22k.(1 2.2M,(1 Fly-back ,~_ ~~,,,,,,,,,,,` J 
pulse `~'~`w~'°°~l 

 O Vp 
to reactarxe 
stage 

Fly-back 
pulse 

The high speed and low leakage current of the BA148 make it particularly useful in 
the type of line phase detector shown above. 

Low voltage supply from the line output stage of a television receiver. 

deflection 
coil 

0 

Video 
supply 

V2

average 
I  ~ V2 rectified 
  voltage 

I
I  —Mime 

I I~--V at point A' 

I 

I '(@c69 

U 

An extra winding on the line output transformer in series with a BA148 can supply 
up to 30 V for the low voltage parts of a television receiver. Because the diode con-
ducts during scan the source impedance is low and the output voltage stable. 

10 June 1970 



BA182 

51LICON PLANAR DIODE 

The BA182 is a switching diode in a plastic envelope. It is intended for band switch-
ing in v.h.f. television tuners, 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 35 V 

Forward current (d.c.) IF max. 100 mA 

Junction temperature ~ T~ max. 100 oC 

Diode capacitance at f .= 1 MHz 
VR =20V Cd

typ. 
< 

0.8 
1 

pF 
pF 

Series resistance at f = 200 MHz 
IF=SmA rD

typ. 
< 

O.i 
0.7 

S2 
S2 

MECHANICAL DATA 

0.75 
max 

k
1.1 min 

f 

•  
~5 

--~~ 7.3 
a 

~~~ 

--- a ---~ ~2.e 
13  

0.2}   -  - 

The white band indicates the cathode 

Dimensions in mm 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D> severity IV, 6 cycles) 

.J. ,, 

September 1971 1 



BA182 

RATINGS (Limiting values) I) 

Voltage 

Continuous reverse voltage VR max. 35 V 

Current 

Forward current (d.c.) IF max. 100 mA 

Temperatures 

Storage temperature 

Junction temperature 

Tstg. 

T j

-55 to +100 oC 

max. 100 oC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 0.4 °C/mW 

CHARACTERISTICS 

Forward voltage at IF = 100 mA VF < 1.2 V 

Reverse current 

VR =20V IR < 100 nA 

VR=20 V;Tj=60°C IR < 1 µA 

Diode capacitance at f = 1 MHz 

Cd 
typ. 
< 

0.8 pF 
1 pF 

VR=20V 

Series resistance at f = 200 MHz 

rD
typ. 
< 

0.5 S2 
0.7 • 12 

IF =SmA 

MOUNTING AND SOLDERING INSTRUCTIONS 

Mounting 

The leads must be bent with a radius of not less than 0.5 mm near the seal. (This 
can be done by hand if care is taken to exert no pulling force). 

Soldering 

At a maximum iron or solder temperature of 300 oC, the maximum permissible 
soldering time is 3 seconds. The soldering spot may be at any distance from the 
seal. During soldering, care must be taken that the plastic body does not come into 
contact with any temperature higher than 125 oC. 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2 March 1968 
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IF 
(mA) 

100 

50 

1209999 

typical values 

T~=60°C

0 0 

0.010 

5°C 

0.5 VF (V) 1.0 

7zoe99e 
VR = 20V 

typ 

20 4A Tj (°C)60 

10 

IR 
{nA) 

1000 

IR 

(nA) 

100 

209001 

typical values 

10 VR (V) 100 

7208997 

Vp=LOV --~ 

100 

max 

20 40 Tj (°C)60 

i~ 
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3 
Cd

(pF) 

2 

1 

0 

1.5 

rp

(R) 

1 

0.5 

0 

~zosooz 

max 

f=1MHz 
T~ .25°C

typ 

min 

`~

0.1 10 VR (V) 

~zoa000 

l00 

f -200 MHz' 
T~ = 25°C 

t 

~`
max 
~ ~ 

..~ 
typ 

10 Ip (mA) 100 
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BA216 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diode in a hardglass subminiature envelope. The diode is intended for 

low voltage regulation such as bias stabilizer in class B output stages, clipping, 
clamping and meter protection. 

QUICK REFERENCE DATA 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Storage temperature 

Junction temperature 

Thermal resistance from junction 
to ambient 

Forward voltage at IF = 0.2 mA 

IF = 3.0 mA 

IF = 15 mA 

Temperature coefficient at IF = 3 mA 

VRRM 

IFRM 

Tstg 
Tj 

Rth j-a 

VF

vF
VF

Sz

max. 10 V 

max. 150 mA 

—65 to +200 oC 

max. 200 ° C 

= 0.60 °C/mW 

500 to 620 mV 

580 to 800 mV 

700 to 1000 mV 

typ. —2 mV/° C 

MECHANICAL DATA min. mounting width 7.6 
 . I

3.4 

Dimensions in mm 

f
max 

i

0:56+ 
maz } I `~T 

i i 

Jl a O
~~! 

i 

T 3i 
, 

i 
25 4 _ f 6.35 I_~ 25.4 2.1 ~ 
min 

—I 
I I maz 

~ y
I mm 

f max 
r 

red 
f _ ~ _`l i 

red brown blue 

7Z Sfi6L5 
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BA21 B 

RATINGS Limiting values in accordance with the Absolute DlIaximum System (IEC 134) 

Voltages 

Repetitive peak reverse voltage 

Currents 

Average rectified forn=ard current 
(averaged over any 20 ms period) 

Fore=ard current (d. c. ) 

Repetitive peak forward current 

1\on repetitive peak forward current 
t=1µs 
t=1s 

Temperature s 

Storage temperature 

Junction temperature 

TI~RMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF = 0,2 mA 

l p = 3.0 rnA 

IF= 15mA 

Reverse current 

VR =10V 

1) For sinusoidal operation IFAV 
_ 48 mA 

VRRM 

1FAV 
IF

IFRM 

IFSh4 
IFSM 

Tstg 
Tj 

Rth j-a 

max 10 V 

max. 75 

max. 75 

max. 150 

max. 1000 
max. 2 50 

mA 
mA 

-65 to +200 °C 

max. 200 ° C 

= 0.60 °C/mW 

Tj = 25 ° C unless otherwise specified 

VF 

VF

VF

IR

500 to 620 

580 to 800 

700 to 1000 

mV 

mV 

mV 

< 1500 nA 

2 Jtme 1970 



BA217 

SILICON OXIDE PAS5IVATED DIODE 

Whiskerless diode in a hardglass subminiature envelope. This diode is intended for 

general purpose consumer applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 30 V 

Repetitive peak forward current IFRM max. 150 mA 

Storage temperature Tstg -65 to 200 ° C 

Junction temperature Tj max. 200 °C 

Thermal resistance from junction 
to ambient Rth j-a = 0.60 ° C/mW 

Forward voltage at I F = 1 mA VF < 0. 7 V 

IF=10mA VF < 1.0 V 

IF=50mA VF < 1.5 V 

MECHANICAL DATA 
mm. mounting width 7.6 

~I
3.4 

Dimensions in mm 

0.56+ 
max ~ 

~1 
k ~\ 

max 

I 

~~ a 
f ~1 ~ I

i ~ I 

if-- 25.4 _ Imo! 1 6.35 I_i.--- 25 4 ~ 2.t ~ 
min I I I maz min max '' '_ J

1 (~ l I 

red red brown violet 

]258645 

Junc 1970 



BA 217 

RATINGS Limiting values in accordance withthe Absolute Maximum System (IEC 134) 

Voltage s 

Continuous reverse voltage VR max. 30 V 

Repetitive peak reverse voltage VRRM max. 30 V 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d. c. ) 

Repetitive peak forward current 

Non repetitive peak forward current 
t=1µs 

t=1s 

IFAV 
IF 

IFRM 

IFSM 

IFSM 

max. 75 mA 1) 

max. 75 mA 

max. 150 mA 

max. 2000 mA 

max. 500 mA 

Temperatures 

Storage temperature Tstg -65to+200 ° C 

Junction temperature Tj max. 200 °C 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

Ip= 1mA 

IF=10mA 

IF = 50 mA 

Reverse current 

VR=10V 

VR = 30 V 

Diode capacitance 

VR=O;f=1MHz 

1) For sinusoidal operation IFAV = 48 mA 

Rth j-a = 0. 60 ° C/mW 

Tj = 25 ° C unless otherwise specified 

VF

VF

Vp 

IR 

IR 

Cd 

< 0. 7 V 

< 1.0 V 

< 1.5 V 

< 50 nA 

< Z00 nA 

< 5 pF 

2 June 1970 



BA218 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diode in a hardglass subminiature envelope. The diode is intended for. 

general purpose consumer applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 50 V 

Repetitive peak forward current IFRM max. 150 mA 

Storage temperature Tstg -65 to +200 ° C 

Junction temperature Tj max. 200 ° C 

Thermal resistance from junction 
to ambient Rth j-a = 0.60 ° C/mW 

Forward voltage at IF = 1 mA VF < 0. 7 V 

IF=10mA VF < 1.0 V 

TF=50mA VF < 1.5 V 

MECHANICAL DATA 
min. mounting width 7.6 

-►~ 
It 3.4 y

0.56+ ~1! l \ 
1.~..~■.J )) r{ a

max } ~ 

I ~ I I 
~ 25.4 y  ~I 6 35 I~ ~ 25.4 ---► 

min 1 I max I min 
~ ~ ~ ~  ~ 
I r — —~ I 

red red brown grey 

1 

Dimensions in mm 

2.1 ~ 
max 
1Z 58645 

June 1970 1 



8A.218 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR max. 50 V 

Repetitive peak reverse voltage VRRM max. 50 V 

Currents 

Average. rectified forward current 
(averaged over any 20 ms period) IFAV max. 75 mA 1) 

Forward current (d. c.) I F max. 75 mA 

Repetitive peak forward current IFRM max. 150 mA 

Non repetitive peak forward current 
t = 1µs IFSM max. 2000 mA 
t = 1 s IFSM max. 500 mA 

Temperatures 

Storage temperature Tstg -65 to +200 ° C 

Junction temperature Tj max. 200 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 0.60 ° C/mV1' 

CHARACTERISTICS 

Forward voltage 

IF = 1mA VF < 0. 7 V 

IF =10mA VF < 1.0 V 

IF =50mA VF < 1. 5 V 

Reverse current 

VR = 25 V IR < 50 nA 

VR=50V IR < 200 nA 

Diode capacitance 

VR = O; f = 1 MHz Cd < 5 pF 

1) For sinusoidal operation IFAV - 48 mA 

} 

,~ 
r 

2 June 1970 



BA219 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diode in a hardglass subminiature envelope. The diode is intended for 

general purpose consumer applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 100 V 

Repetitive peak forward current IFRM max. 300 mA 

Storage temperature Tstg -65to+200 oC 

Junction temperature Tj max. 200 ° C 

Thermal resistance from junction 
to ambient Rth j -a = 0.60 ° C/mW 

Forward voltage at I F = 1 mA VF < 0.65 V 

I F = 10 mA VF < 0. 85 V 

IF =100mA VF < 1.50 V 

MECHANICAL DATA Dimensions in mm 
min. mounting width 7.6 

3.4 _~ 

~~I 
I~ r  m a x 

I ~ 

0.56 k  ~  ~ 
max ~ C 3t ~ ~~t 

I ~ 
I ~ I I 

t _ 25.4 ~',~i 6.35 ~ ►~~ 25.4 yi  i  2.1 ~ 
min I I max I min max 

~ -_ f : _~ ~ v~se5ss 
I ~ l I 

red red brown white 

I 

June 1 70 1 



BA219 

RATINGS Limitingvalues in accordance with the Absolute Maximum System (I EC 134) 

Voltages 

Continuous reverse voltage VR max. 100 V 

Repetitive peak reverse voltage VRRM max. 100 V 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d. c. ) 

Repetitive peak forward current 

Non repetitive peak forward current 
t=1µs 
t=1s 

1FAV 
IF 

IFRM 

IFSM 
IFSM 

max. 100 mA 

max. 100 mA 

max. 300 rnA 

max. 2000 mA 
max. 500 mA 

Temperatures 

Storage temperature Tstg -65 to +200 ° C 

Junction temperature Tj max. 200 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 0.60 ° C/mW 

CHARACTERISTICS Tj = 25 ° C unless otherwise specified 

Forward voltage 

IF = 1 mA VF < 0. 65 V 

IF = 10 mA VF < 0. 85 V 

IF =100 mA VF < 1.50 V 

Reverse current 

VR = 50 V IR < 200 nA 

VR = 100 V IR < 500 nA 

Diode capacitance 

VR = 0; f = 1 MHz Cd < 5 pF 

2 June 1970 



BA220 

GENERAL PURPOSE DIODE 

Silicon planar epitaxial diode in a DO -35 envelope; intended for general purposes and 

can also be used as regulator. 

CpUICK REFERENCE DATA 

Repetitive peak reverse voltage VRRM max. 10 V 

Repetitive peak forward current IFRM max. 400 mA 

Storage temperature Tstg -65 to +200 oC 

Junction temperature Tj max. 200 oC 

Thermal resistance from junction 
to ambient Rth j -a. 

Forward voltage at IF = 0. 1 mA VF 

IF=1.OmA Vp~ 

IF = 10 mA VF 

IF = 100 mA VF 

Diode capacitance at VR = 0; f = 1 IvP.;s Cd

= 0.50 ° C/mW 

460 to 520 mV 

560 to 620 mV 

680 to 750 mV 

825 to 950 mV 

< 2.5 pF 

MECHANICAL DATA 

DO-35 

I 1~ 

24'"'^ 

min. mounting width 5.1 
Y 

LI 

I ~ 
~ ~ 

4.5 ̀ ^°' 

~~
I I 

E 

0 
a~ 

24^"^ 
]Z10793 

Dimensions in mm 

1.Bi  5~T'~

Cathode indicating by coloured mark or by broad 

band if colour coded (see General Section) 

April 1971 1 



BA220 

KATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Repetitive peak reverse voltage 

Currents 

VR~ max. 10 V 

Average rectified forward current 
(averaged over any 20 ms period) IFAV 

Forward current (d. c.) IF 

Repetitive peak forward current IFS 

Non repetitive.peak forward current 
t=1Ns IFSM 
t = 1 s IFSM 

max. 200 mA 1) 

max. 200 mA 

max. 400 mA 

max, 4000 mA 
max. 1000 mA 

Temperatures 

Storage temperature Tstg -65 to +200 °C 

Junction temperature Tj max. 200 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0, 50 ° C/mW 

CHARACTERISTICS 

Forward voltage 

IF = 0. 1 mA Vg 460 to 520 mV 

IF = 1.0 mA VF 560 to 620 mV 

IF = 5.0 mA VF 640 to 700 mV 

IF = 10 mA VF 680 to 750 mV 

IF = 100 mA VF 825 to 950 mV 

Reverse current 

VR = 10 V IR < 1500 nA 

Diode capacitance 

VR=O;f=1MHz Cd < 2.5 pF 

1) For sinusoidal operation IFAV = 130 mA 

2 April 1971 



BA224 

150 

IF 
(mA) 

100 

5C 

7261050 

I 
T .25° C 

0 
0 05 

min VF

typ 

mnxVF~ 

~ ~u 
i 
J r

VF (V) 

r 
April 1 71 3 





BA221 

GENERAL PURPOSE DIODE 

Silicon planar epitaxial diode in a DO -35 envelope; intended for general purposes 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak forward current 

Storage temperature 

VR 

IFRM 

Tstg

max. 30 

max. 400 

—65 to 200 

V 

mA 

° C 

Junction temperature Tj max. 200 ° C 

Thermal resistance from junction 
to ambient Rth j -a = 0.50 ° C/mW 

Forward voltage at IF = 1 mA VF < 625 mV 

IF = 100 mA VF < 950 mV 

IF = 200 mA VF < 1050 mV 

Diode capacitance at VR = 0; f = 1 MHz Cd < 2.5 pF 

MECHANICAL DATA 

DO-35 

min. mounting width 5.1 
~. .~ 

I I 
j l 

k  
a~ 

24'^'" _ 4.5 ̀ ^°" 

Dimensions in mm 

LS~~

Cathode indicating by coloured mark or by broad 
band if colour coded (see General Section) 

April 1971 1 



BA221 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR max. 30 V 

Repetitive peak reverse voltage VR~ max. 30 V 

Currents 

..~ 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d. r..) 

Repetitive peak foxv~ard current 

Non repetitive peak forward current 
t=1Ns 

t=1s 

IFAV max. 200 mA 1) 

IF max. 200 mA 

IFS max. 400 mA 

IFSM max. 4006 mA 

IpSM max. 1000 mA 

Temperatures 

Storage temperature Tstg 

Junction temperature Tj 

—65 to +200 °C 

max. 200 ° C 

THERMAL RESISTANCE 

From iurction to ambient is free air Rth j -a 0.50 ° C/mW 

CHARAt"I'ERISTICS Tj = 25 ° C unless otherwise specified 

Forward voltage 

IF = 1 mA VF < 625 mV 

IF = 100 mA VF < 950 mV 

IF = 200 mA VF < 1050 mV 

Reverse current 

VR = 10 V IR < 25 nA 

VR = 30 V IR < 200 nA 

Diode capacitance 

V R = 0; f = 1 ?~,H.z Cd < 2.5 pF 

1 ) For sinusoidal operation IFAV = 130 mA 

2 April 1971 



BA221 

300 

zF
(mA) 

200 

100 

7Zb1052 

>~ 

Er

I

T _25°C 
a 
T 

LL *' > 
 X 

0 
 E 

1 
r 

0 
0 VF (V) 2 
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BA222 

GENERAL PURPOSE DIODE 

Silicon planar epitaxial diode in a DO -35 envelope; intended for general purpose di -
odes. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak forward current 

Storage temperature 

VR

IFRM 

Tstg

max. 50 

max. 150 

—65 to +200 

V 

mA 

° C 

Junction temperature Tj max. 200 ° C 

Thermal resistance from junction 
to ambient Rth j -a = 0.60 oC/mW 

Forward voltage at IF = 1 mA VF < 700 mV 

Ig = 10 mA VF < 900 mV 

IF = 50 mA VF < 1100 mV 

Diode capacitance at VR = 0; f = 1 MHz C 
d 

< 2.0 pF 

MECHANICAL DATA 

DO-35 

min. mounting width 5.1 
_ .~ 

~, m 

l i 

k  
O~ 

24'^'^ 4 5 "'°" I_ 

 p~ ~ I 
i 

24`^"' 
)Z10393 

a 

E 

0 

Dimensions in mm 

1.B~ij 

Cathode indicating by coloured mark or by broad 
band if colour coded (see General Section) 

April 1971 1 



BA222 

RATINGS Limiting values in accordance witl} the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR max, 50 V 

Repetitive pE:ak reverse voltage VR~ max. 50 V 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d. c.) 

Repetitive peak forward current 

Non repetitive peak forward current 
t=1Ns 
t=1s 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

IFAV 

IF 

IFRM 

IFSM 
IFSM 

Tstg 

~~j 

From junction to ambient in free air Rth j -a 

CHARACTERISTICS 

Forward voltage 

IF= 1mA 

IF=10mA 

IF = 50 mA 

Reverse current 

VR=25V 

VR =50V 

Diode capacitance 

VR=O;f=1MHz 

I) For sinusoidal operation IFAV = 48 mA 

VF 

VF 

VF 

IR 

IR 

Cd 

max. 75 mA I ) 

max. 75 rnA 

max. 15U mA 

max. 2000 mA 
max. 500 mA 

—65 to +200 °C 

max. 200 ° C 

= 0.60 °C/mW 

< 700 mV 

< 900 mV 

< 1100 mV 

< 50 nA 

< 200 nA 

< 2 pF 

2 April 1971 
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150 

100 

50 

7Z 61057 

T _25° C 

VF (V) 
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BAV 10 

ULTRA HIGH SPEED DIODE 

Silicon planar epitaxial ultra high speed high conductancediode in a~DO-35 envelope. 
The BAV10 is primarily intended for core gating in very fast memories. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 60 V 

Repetitive peak reverse voltage VRRM max. 60 V 

Repetitive peak forward current IFRM max. 600 mA 

Junction temperature T~ max. 200 oC 

Forward voltage at IF = 200 mA VF < 1.0 V 

Reverse recovery time when switched 
from IF = 400 mA to IR = 400 mA; 

R L = 100 SZ 
measured at IR = 40 mA t rr < 6 ns 

Recovered charge when switched from 
IF = 10 mA to VR = 5 V; RL = 500 Sl Qs < 50 pC 

MECHA1vICAL DATA 

DO-35 
min. mounting width 5.1 

'
ftl 

1.1 U 

~ ~ ~ ~ 

~ ~  4 
~ ~ ~o 

25.4 """ 
M1Z 10397.1 

t 

f'1 

k  i ~of 

~~ 25.4 min _ 4.25ma~ . 

E 
to 

0 

Dimensions in mm 

~~~

Cathode indicated by coloured mark or by broad 
band if colour coded (see General Section) 

September 1971 1 



Bav~o 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages

Continuous reverse voltage VR max. 60 V 

Repetitive peak reverse voltage VRRM max. 60 V 1) 

Currents 

Average rectified forward current IFAV max. 300 mA 2) 

Forward current (d.c.) IF max. 300 mA 

Repetitive peak forward current IFRM max. 600 mA 

Non repetitive peak forward current t = 1µs IFSM max. 4000 mA 

t = 1 s IFSM max. 1000 mA 

Temperatures 

Storage temperature 

Junction. temperature 

TStg —65 to +200 ° C 

Tj max. 200 °C 

THERMAL RESISTANCE 

From junction to ambient in free air 
at maximum lead length Rth j -a = 0.5 ° C/mW 

CHARACTERISTICS Tj = 25 °C unless otherwise specified 

Forward voltages 

IF = 10 mA VF ~ 750 mV 

IF = 200 mA VF < 1.0 V 

IF = 200 mA; Tj = 100 ° C VF < 0.95 V 

IF = 500 mA VF < 1.25 V 

Reverse currents 

VR = 60 V IR < 100 nA 

VR = 60 V; Tj = 150 °C IR < 100 µA 

Diode capacitance 

VR = 0; f = 1 MHz Cd < 2.5 pF 

1) Measured at zero lifetime at IR = 10 µA; VR = 75 V. 

2) For sinusoidal operation see page 6. For pulse operation see page 5. 

i 
r t 

2 June 1970 



BAV10 

CHARA(:1'BRISTICS (continued) 

Forward recovery voltage when switched to 

IF = 400 mA; tr = 30 ns 

IF = 400 mA; tr = 100 ns 

Test circuit: 

RS=5041. 
oscilloscope 

R; = 50d1. 

Current pulse: Rise time trl = . 30 ns 

Rise time tr2 = 100 ns 

T~ = 25 °C unless otherwise specified 

input pulse 

Oscilloscope: 

VFM < 2.0 V 

VgM < 1.5 V 

V 
output pulse 

Pulse duration tp = 300 ns Rise time tr = 0.35 ns 

Duty cycle S = 0.01 Input capacitance Ci < 1 pF 

Circuit capacitance C < 20 pF (C =Oscilloscope +parasitical capacitance) 

Reverse recovery time  when switched from 

IF = 400 mA to IRM = 400 mA;RL = 100 S2 
measured at IR = 40 mA trr 

Test circuit: 

RS = 50.(L 
O 

D.U.T. sampling 
oscilloscope 

R, = 50.°, 

F 

tr tp 

( I~ 
~Lo°/° 

I 

90°b 

< 6 ns 

+IF t„ i

t + ~  
///~~j* 

t 

/ 1p ft 

vnoeeza input pulse 

Reverse pulse: Rise time tr = 0.6 ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

output pulse 

*)IR =40mA 

tr = 0.35 ns 

September 1969 3 



BAV 10 

CHARACTERISTICS (continued) 

Recovered charge when switched from 

IF =10mA 

Test circuit: 

1 

toVR=SV;RL =50052 

D.U.T D1 

O 
1 

•IF

IF

a 

OD2 u 
U 

'I 
V~ 

+ I 

R5=551(0'0.(1 

V=VR+IF .RS 

oscilloscope 
R, 3 10M,f1 

I i 

D1 = BAW62 

D2 =diode with minority carrier lifetime at 10 mA: < 200 ps 

Reverse pulse :Rise time tr = 2 ns 

Qs 

V~ 

< 50 pC 

output pulse ~_ Q
,_  ~C M = CS 

~C 

Pulse duration tp = 400 ns 

Duty cycle d = 0.02 

Circuit capacitance C < 7 pF (C =Oscilloscope +parasitical capacitance) 

4 

Dd 

(pF) 

2 

0 

Z 10683 

1

f =1MHz 
T~ _ 25°C 

~\ 
>`  max 

typ 

0 10 20 VR (V) 30 

~zm~eo 

4 September 1969 



BAV10 

400 

I FAV 
(mA) 

200 

1000 

IFRM 

(mA) 

500 

0 

7Z 106Bfi 

IFRM 

I FAV 
maximum allowable average forward 
current versus duty cycle 

i 

i 

Tamb = 25°C 
I/ _

i 

l 

5_ T

t~0.5ms 
50°C VR up to 20V 

— — VR = 60 V 
~,~  75i C 

100°C 

125°C 

~~150°C 

175°(' 

--~

0.5 1 S 

7210667 

IF 

0 

IFRM 

_ ~ 

20V 

maximum allowable repetitive peak 
forward current versus duty cycle 

~-►{ 8 

to 

T 

t505ms 
VR up 

VR =60V — — 

~~ ~ \ \ 

~ ~ ~ `\~ ~ `~ ~ ~ 
~ ~ ~~~'~. Tamb=25°C 

~ ~ ~ ` ~~ ~ -
~ ~~ ~ 50°C 

~ ~~, 
~-  

-.►~~ 75°C 
100°C 
125°C 

150°C 

°C 
~ 

~ 
~~ 

1 —~ 

/ 
— — -- — — — — — 

~ 
05 1 b 
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BAV 10 

7Z IOfi7B 

maximum allowable average rectified 
forward current versus ambient 
I F I n temperature 

T<1ms 
IFAV I : VR up to 20V 

II:VR =60V 

200 

IFAV 

(mA) 

100 

0 
0 

600 

IF

(mA) 

400 

200 

Ti = 25°C 

0 
0 

100 T°mb (°C) 200 

 r i 

~ i 1 
max 

 min 

7Z 10683.1 

1 r 

tf ~ 

VF (V) 2 

IF
(mA) 

400 

200 

7210677 

maximum allowable continuous 
forward current versus ambient 
temperature 

0  
0 

1.5 

VF

(V) 

1 

0.5 

100 Tomb (°C) 200 

7210684 

typical values 

- 500 mq-

~OOm 

IOv

0 
0 100 Ti °C) 200 

6 May 1970 



BAV 10 

3 

~FM 

(V) 

2 

1 

721067  600 

typical values 
Tj = 25°C 

 I F-400mA~

  200 mA~ 

50 mA 

IRM 
(mA ) 

00 

6 

50 tr (n5) 

7zw eo 

400 

200 

7210715 

TF=600mA 

500mA 

400mA 

300m 

2 mA 

l f00mA 
60mA 

 60mA 
 40 mp 

0 
100 0

7.5 

typical values 
R~ =100.1E 
measured at 
10°% of IRM 
T _ 25°C 
for test circuit 
see page 3 

5 t rr (ns 

7zwfiei 

10 

trr 
(ns) 

4 

2 

typ 

trr 
(ns) 

5 

R~=100 ,f1 
I RM=400mA 
measured at 
10% of IRM 
Tj = 25°C 
for test circuit 
see page 3 

2.5 

0 0 
0 50G Ip mA 1000 0 

typ 

R~ =100.1E 
IF =400mA 
I RM=400mA 

measured at 
10% of IRM 
for test circuit 
see page 3 

100 Tj (°C) 200 

September 1969 7 



BAV10 

103

Iq 

(NA) 

102

10 

1 

10-~ 

10'2

J~6~r

 6~J 

~o, 

1210685 

10-3 
0 100 T~ (°C) 200 

8 September 1969 



BAV40 

MULTIPLE DIODE 

Diode arrayconsistingof 8 silicon planar epitaxial diodes in a plastic DIL envelope. 
It is intended for core -gating in very fast memories. 

QUICK REFERENCE DATA 

Reverse voltage 

Repetitive peak reverse voltage 

VR

VRRM

Each diode Total device 

max. 

max. 

60 

60 

V 

V 

Forward current (d. c.) IF max. 300 1000 mA 

Repetitive peak forward current IFRM max. 900 2700 mA 

Junction temperature TJ max. 150 150 ° C 

Reverse recovery time when switched 
from IF = 400 mA to IRM = 400 mA; 
RL = 100 2; measuredatIR = 40 mA trr < 6 ns 

PACKAGE OUTLINE see page 4 

15 
16 

March 1971 1 



BAV40 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

INDIVIDUAL DIODE 

Voltages 

Continuous reverse voltage VR max. 60 V 
Repetitive peak reverse voltage VRRM max. 60 V 

Currents 

Forward current (d. c.) IF max. 300 mA 
Repetitive peak forward current f > 1 MHz IgR~,q max. 600 mA 

Repetitive peak forward current 
pulse repetition frequency (p, r, f.) = 4 MHz 
S < 0.3 IFRM max. 900 m.A 

Non repetitive peak forward current t < ] s IFSM max. 1000 mA 
t < 1µs IFSM max. 4000 mA ~~ 

Temperatures 

Storage temperature Tstg —55 to +150 oC

Junction temperature Tj max. 150 °C 

TOTAL DEVICE Take care not to exceed the individual ratings 

Currents 

Forward current (d. c.) IF max. ].000 mA 

Repetitive peak forward current f > 1 h4Hz IFS max. 2000 mA 

Repetitive peak forward current 
pulse repetition frequency (p. r. f.) = 4MHz 
S<0.3 IFRM max. 2700 mA 

Non repetitive peak forward current t < 1 s IFSM max. 4000 mA 

THERMAL RESISTANCE 
From junction to ambient 

1 diode dissipating Rth j -a = 280 ° C/W 
a'.1 diodes dissipating Itth j -a = 80 ° C/W 

The thermal resistance can be replaced by the following equivalent circuit: 

mounting-0ase 

The temperature difference between junction and ambient can be found from the re-
lation: ~Tj-amb=Psd•a+Ptot•b 

where: Psd =dissipation of a single diode a = 220 °C/W 

Ptot =dissipation of total device b = 55 ° C/W 

2 March 1971 



BAV40 

CHARACTERISTICS 
Reverse current 

T~ = 25 ° C unless otherwise specified 

VR=60V IR 
VR = 60 V; T~ =150 ° C IR 

Reverse breakdown voltage; IR =10 NA V(gR)R 

Forward voltage 
IF = 10 mA 
Ip = 200 mA 

IF = 500 mA 

IF =800mA 

Diode capacitance 
VR=O;f=1MHz 

Forward recovery voltage 
IF =400mA;tr = 30ns 
IF =400mA;tr=100ns 

Test circuit: 

oscilloscope 
R; = 50dL 

VF 
VF 

Vg 

VF

Cd 

VFM 
VFM

input pulse 
V 

< 400 nA 
< 400 NA 

> 75 V 

< 750 mV 
< 1050 mV 
> 1035 mV 
< 1300 mV 
< 1600 mV 

< 4 pF 

< 2.0 V 
< 1.5 V 

output pulse 

Current pulse: Rise time trl = 30 ns Oscilloscope: 
Rise time tr2 = 100 ns Rise time tr = 0.35 ns 
Pulse duration tp = 300 ns Input capacitance Ci < 1 pF 
Duty cycle S = 0.01 

Circuit capacitance C < 20 pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched from 
IF=10mA toVR=S V; RI,=50052 

Test circuit: 
D.U.T. D1 

Qs 

V~ 

< 50 pC 

output pulse 

Dl = BAW62 
D2 =diode with minority carrier lifetime at 10 mA: < 200 ps 
Reverse pulse: Rise time tr = 2 ns 

Pulse duration, tp = 400 ns 
Duty cycle S = 0.02 

Circuit capacitance C< 7pF (C =Oscilloscope +parasitical capacitance) 

March 1971 



BAV40 

CHARACTERISTICS (continued) T~ = 25 ° C unless otherwise specified 

Reverse recovery time when switched from 

Ig=400mAtoI~=400mA;RL=100 S2 
measured at IR =40 mA trr < 6 ns 

se
at

in
g

 p
la

ne
 

Test circuit: 

v 
sampl mg 

oscilloscope 
R, = 50.(L 

I I 
vnoceia input pulse 

Reverse pulse: Rise time tr = 0.6 ns Oscilloscope: 

Pulse diration tp = 100 ns Rise time 

Duty cycle S = 0.05 

t., 
+IF _ .. 

t ~ ~ 

iR~ 

output pulse 

~`) IR = 40 mA 

tr = 0.35 ns 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

  21.85  
78.90 ' 

- 3.90 
3.18 

14x 

0.38 
min 

1 
4.70 
max 

l 

i 

0.76 
~ min e) 

~ 0.58 
0.38 

1.40 
7.14 

1s 1s 74 73 72 

2 3 4 5 1 

n to 

6 7 8 

0.57 

top view 

A) 

~ 8.25max 

~ 6.40 i
6.14 

y{~s- 0.38 
0.23 

~   9.5 3 y 
7.36 ~zsssio 

A) Centre -lines of all leads are 
within ± 0.254 mm of the 
nominal positions shown; in 
the worst case, the spacing 
between any two leads may 
deviate from nominal by 
± 0.'51 mm. 

B) Lead spacing tolerances ap-
ply from seating plane to the 
line indicated. 
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BAV40 

3 

yFM 

(V) 

2 

1 

7260727 

typical values 
Ti _ 25°C 

 I F_ 400mA~ 

 2 OmA~ 

 50 mA 

00

6 

trr 

(ns) 

4 

2 

50 t ns) 100 

7260715 

typ 

R ~ - t00.f1 
I RM=400mA 
measured at 
10% of IRM 
Ti _ 25°C 
for test circuit 
see page 4 

0 
0 500 I F (mA) 1000 

600 

1RM 

(mA) 

400 

200 

7ze°no 
IF=li00mA

500mA 

400mA 

300m 

2 CmA 

100mA 
 BOmA 
 60mA 
40mA 

00 

7.5 

trr 

(n5) 

5 

2.5 

typical values 
Ri -100dL 
measured at 
10°% of IRM 
T _ 25°C 
for test circuit 
see page 4 

5 t rr (ns) 10 

]2fi0726 

typ 

R ~ =100 .fL 
I F =400mA 
I RM =400mA 

measured at 
10% Of IRM 
for test circuit 
see page 4 

00 
100 T1 (°C) 200 

March 1971 5 



BAV40 

1500 

IF

ImAI 

1000 

500 

]Z60722 

T~=25°C 

min typ max 
I 

1 

1 

00 

JI 

1 VF (V) 2 

1.5 

VF

(V) 

1 

0.5 

]Z60723 

IF = 800mA 

SOOmA 

200mA' 

100mA 

typical values 

00

7260720 
4 

Cd

IpF) 

3 

2 

10

f -1MHz 
T~-25°C 

typ 

20 VR V 40 

100 
I ~

T~ (°CI 200 
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BAV40 

103

IR 

INAI 

1oz 

10 

7260728 

10"~ 

10" 

10 
30 50 100 Tj 1°C I 150 
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BAV41 

MULTIPLE DIODE 

Diode array consisting of 8 silicon planar epitaxial diodes in a plastic DIL envelope. 
It is intended for core -gating in very fast memories. 

QUICK REFERENCE DATA 

Reverse voltage 

Repetitive peak reverse voltage 

VR

VRRM 

Each diode Total device 

max. 

max. 

60 

60 

V 

V 

Forward current (d. c.) IF max. 300 1000 mA 

Repetitive peak forward current IFRM 
max. 900 2700 mA 

Junction temperature T~ max. 150 150 ° C 

Reverse. recovery time when switched 
from IF = 400 mA to IRM = 400 mA; 
R L = 100 52; measured at iR = 40 mA trr < 6 ns 

PACKAGE OUTLINE see page 4 

t 3 

0 0 0 0 
i6 t5 14 13 

b o 0 0 
12 tt 10 9 

7Z 71123 
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BAV41 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

INDIVIDUAL DIODE 

Voltages 

Continuous reverse voltage VR max. 60 V 
Repetitive peak reverse voltage VR~ max. 60 V 

Currents 

Forward current (d. c.) IF max. 300 mA 
Repetitive peak forward current f > 1 MHz IFRM max. 600 mA 
Repetitive peak forward current 

pulse repetition frequency (p.r.f.) = 4MI3z 
S<0.3 IFRM max. 900 mA 

Non repetitive peak forward current t < 1 s IFSM max. 1000 mA 

Temperatures 
t < 1 Ns IFSM max. 4000 mA 

Storage temperature Tstg -55 to +150 °C 

Junction temperature Tj max. 150 °C 

TOTAL DEVICE Take care not to exceed the individual ratings 

Currents 

Forward current (d. c.) IF max. 1000 mA 

Repetitive peak forward current f > 1 MHz IFRM max. 2000 mA 

Repetitive peak forward current 
pulse repetition frequency (p. r. f.) = 4MHz 
S < 0.3 IFg~q max. 2700 mA 

Non repetitive peak forward current t < 1 s IFSM max. 4000 mA 

THERMAL RESISTANCE 
From junction to ambient 

1 diode dissipating Itth j -a = 280 ° C/W 

all diodes dissipating Itth j -a = 80 ° C/W 

The thermal resistance can be replaced by the following equivalent circuit: 

mounting-0ase 

T'he temperature difference between junction and ambient can be found from the re-
lation: ~Tj _amb = Psd• a + Ptot• b 

where: Psd =dissipation of a single diode a = 220 ° C/W 

Ptot =dissipation of total device b = 55 ° C/W 
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BAV41 

CHARACTERISTICS 

Reverse current 

T~ = 25 °C unless otherwise specified 

VR=60V IR < 100 nA 
VR=60 V;T~=150 ° C IR < 100 NA 

Reverse breakdown voltage; IR = 10 NA V(BR)R > 75 V 

Forward voltage 
IF = 10 mA VF < 750 mV 
IF = 200 mA VF < 1050 mV 

> 1035 mV 
IF = 500 mA VF < 1300 mV 
IF = 800 mA VF < 1600 mV 

Diode capacitance 
Cd < 3 pF VR=O;f=1MHz 

Forward recovery voltage 
IF=400mA;tr = 30ns VFM < 2.0 V 
IF =400mA;tr =100ns VFM < 1.5 V 

Test circuit: 

~. 

Rs= Od1 
oscilloscope 

R; = 50dL 

l

input pulse output pulse 
V 

so°/° 

10°% 
tr tp 
M.~ w 

i 
~f M 

I.
naaeu t 

Current pulse: Rise time trl = 30 ns Oscilloscope: 
Rise time tr2 = 100 ns Rise time tr = 0.35 ns 
Pulse duration tp = 300 ns Input capacitance Ci < 1 pF 
Duty cycle b = 0.01 

Circuit capacitance C < 20 pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched from 
IF=10mA toVR=5 V; RI,=50052 

Test circuit: 

1
RS~500.(1 

V-Vq+IF .RS 
I 

D.U.T D1 

vaI ~ ~~ 
02 ~ Vc o T + 

To

Qs < 50 pC 

l

oscilloscope 
R, 310M~fL 

I 

output pulse 

a 
vC M = 

r++o.ea 

Dl = IiAW62 
D2 =diode with minority carrier lifetime at 10 mA: < 200 ps 
Reverse pulse: Rise time tr = 2 ns 

Pulse duration tp = 400 ns 

Duty cycle S = 0.02 
Circuit capacitance C< 7pF (C =Oscilloscope +parasitical capacitance) 
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BAV41 

CHARACTERISTICS (continued) 

Reverse recovery time when switched from 

IF = 400 mA to IgM = 400 mA; RL = 100 52 
measured at IR = 40 mA 

Test circuit: 

Rs = 50.[]. 
O 

D.U.T. sampling 
oscilloscope 

R, = 50.t1 

T~ = 25 ° C unless otherwise specified 

VF

0 

t, 
~~

trr 

tp 

90°% 

input pulse 

< 6 ns 

t ~ /~~ t 

/ ip~ 

output pulse 

~'`) IR = 40 mA 
Reverse pulse: Rise time tr = 0. 6 ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time tr = 0.35 ns 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

4 

Cn 

21.85 ~ _ 18.90 

i
_--J 

~ 
;, 
o 
u°Ji 

~ 

e

4.70 
max 

0.38 
~ min 

____~     0.76 
3.90 ~ min 
3.i8 ~ X 058 

14x 0.38 
j 

HIS--►I~HH~►VH ~~~ 0.5 t 

1.40 
1.14 it f 

16 15 14 13 12 11 10 

2 3 4 5 6 7 1 

9 

8 

top view 

B) 

A) 

yll~ 

~ 8.25max 
6.40 

—_ 

_ 

~_ 
6.14 

I I 

0.38 
0.23 

9.5 3 _ 
7.36 izsssio 

A) Centre -lines of~all leads are 
within ± 0.254 mm of the 
nominal positions shown; in 
the worst case, the spacing 

between any two leads may 
deviate from nominal by 
± 0.51 mm. 

B) Lead spacing tolerances ap-
ply from seating plane to the 
line indicated. 
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3 

vFM 

(V) 

2 

1 

]260727 

typical values 
Tj = 25°C 

Ip_ 400 mA 

—2 0mA 

50 mA 

00 

6 

trr 

(ns) 

4 

2 

0 
0 

50 tr ns) 100 

600 

400 

200 

7260724 

Ip=60SmA

500mA 

4 OmA 

300m 

2 mA 

tO6mA 

00 

 80mA 
 60mA 
40mA 

typical values 
Rt -100dL 
measured at 
10° % of IRM 
Tj _ 25°C 
fior test circuit 
see page 4 

5 t rr (ns) 10 

7260725 72f0726 7.5 
typ 

trr 
(ns) typ 

5 

R~ = t00.fL 
Ip =400mA 
I RM=400mA 

measured at 
10°h of IRM 
for test circuit 
see page 4 

R~-100 ,f1 

at 
of IRM 

=25°C 
test circuit 
page 4 

2.5 

IRM=400mA 
measured 
10% 
Tj 
for 
see 

0 
500 Ip mA) 100G 0 100 Tj (°C) 200 
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1500 

IF

(m A) 

1000 

500 

7260]22 

Tj=25°C 

min typ max 

1 
1 /

1 

1 

oa 
// 

4 

C~ 

(p F) 

3 

2 

VF (V) 2 

0.5 

]Zfi0]23 

Ip=800mA 

SOOmA 

200mA 

100 mAJ 

typical values 

00

]Z60721 

f-1MHz 
T~-25°C 

typ 

1 0 
20 40 

II{ 111
100 Tj (°Cl 200 
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103

IR 

INAI 

102

10 

72607fi 

10-,

10.2

10 
30 
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BAV42 

MULTIPLE DIODE 

Diode arrayconsistingof 8 silicon planar epitaxial diodes in a plastic DIL envelope. 
It is intended for core -gating in very fast memories. 

QUICK REFERENCE DATA 

Reverse voltage 

Repetitive peak reverse voltage 

VR

VRRM

Each diode Total device 

max. 

max. 

60 

60 

V 

V 

Forward current (d. c.) I F max. 300 1000 mA 

Repetitive peak forward current I FRM max. 900 2700 mA 

Junction temperature T~ max. 150 150 °C 

Reverse recovery time when switched 

from IF = 400 mA to I R ~I = 400 mA; 

RL = 1002; measuredatIR = 40 mA trr < 6 ns 

PACKAGE OUTLINE see page 4 

1 

16 15 14 

3 
O 

13 12 11 10 

8 

9 
zznuc 
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BAV42 

RATINGS Limiting values in accordance with the Absolute Maximum System(IEC 134) 

INDIVIDUAL DIODE 

Voltages 

Continuous reverse voltage VR max. 60 V 
Repetitive peak reverse voltage VR~ max. 60 V 

Currents 

Forward current d. c,) IF max. 300 mA 
Repetitive peak forward current f > 1 MHz IpRM max. 600 mA 
Repetitive peak forward current 

pulse repetition frequency (p. r. f.) = 4MHz 
o < 0. 3 IFRM max. 900 mA 

Non repetitive peak forward current t < 1 s IFSM max. 1000 mA 

Temperatures 
t < 1 Ns IFSM max. 4000 mA 

Storage temperature Tstg —55 to +150 °C 
Junction temperature Tj max. 150 °C 

TOTAL DEVICE Take care not to exceed the individual ratings 

Currents 

Forward current (d. c.) IF max. 1000 mA 
Repetitive peak forward current f > 1 MHz IFRM max. 2000 mA 
Repetitive peak forward current 

pulse repetition frequency (p. r. f.) =4MHz 
S<0.3 IFRM max. 2700 mA 

Non repetitive peak forward current t < 1 s IFSM max. 4000 mA 

THERMAL RESISTANCE 
From junction to ambient 

1 diode dissipating Rth j-a = 280 ° C/W 
all diodes dissipating Rth j -a = 80 °C/W 

The thermal resistance can be replaced by the following equivalent circuit: 

mounting~ose 

The temperature difference between junction and ambient can be found from the re-
lation: OTj-amb = Psd• a + Ptot• b 

where: Psd =dissipation of a single diode a =220 ° C/W 

Ptot =dissipating of total device b = 55 ° C/W 
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BAV42 

CHARACTERISTICS 
Reverse current 

Tj = 25 oC unless ctherwise specified 

VR=60V IR < 100 nA 
VR=60 V;Tj=150°C IR < 100 NA 

Reverse breakdown voltage; IR = 10 NA V(BR)R > 75 V 

Forward voltage 
IF = lOmA VF < 750 mV 
IF = 200 mA VF < 1050 mV 

IF = 500 mA VF > 
< 

1035 
1300 

mV 
mV 

IF = 800 mA VF < 1600 mV 
Diode capacitance 

Cd < 3 VR =O;f=1MHz pF 

Forward recovery voltage 
IF = 400 mA; tr = 30 n>~ VFM < 2.0 V 
IF =400mA;tr =100ns VFM < 1.5 V 

Test circuit: 

r 

I 

Rs=50,fL 
oscilloscope 

R; = 50JL 

Current pulse: Rise time tr l = 30 ns 
Rise time tr2 = 100 ns 
Pulse duration tp = 300 ns 
Duty cycle S = 0.01 

input pulse output pulse 
V 

L 
[~ 

90°% 

10% 
tp 

t vnoa~u t 

Oscilloscope: 
Rise time tr = 0.35 ns 
Input capacitance Ci <_ 1 pF 

Circuit capacitance C < 20 pF (C =Oscilloscope+parasitical capacitance) 

Recovered charge when switched from 
IF=l0.mAloVR=5V;RI,=50052 

Test circuit: O.U.T. D1 

Qs < 50 pC 

output pulse 

1 

Dl = BAW62 
` D2 =diode with minority carrier lifetime at 10 mA: < 200 ps 

Reverse pulse: Rise time tr = 2 ns 

Pulse duration tp = 400 ns 

Duty cycle S = 0.02 

Circuit capacitance C < 7 pF (C =Oscilloscope+parasitical capacitance) 
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CHARACTERISTICS (continued) 

Reverse recovery time when switched from 

Ig=400mAtoI~=400mA;RL=100 S2 
measured at IR = 40 mA 

Test circuit: 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

tr = 0.6 ns 

tp = 100 ns 

ii = 0.05 

T~ = 25 ° C unless otherwise specified 

VF

0 

trr 

tr tc 
-rte--~ 

t1o°/° 

1 90°% 

input pulse 

Oscilloscope: 

Rise time 

< 6 ns 

+(~ t'r ►, 
t ~ ///.'jam t 

+R~ 

output pulse 

''~)IR=40mA 

tr = 0.35 ns 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

__—J 

3.90 
3.18 

~_ 
14x 
i 

16 15 14 

1 2 3 

8.25max ~ 

21.85 6.40 
18.90 ~~ 6.14 —~~ 

4.70 

i 

R 

lWI

x 

+ 0.38 
  min 1 

0.76 -r ~ 0.38 
0.23 ~ min s1 

i ~ 0.58 
0.38 

9.5 3 

1.40 
1.14 t 

0.51 A) 
7.3 6 7255510 

A) Centre -lines of all leads are 
within ± 0.254 mm of the 
nominal positions shown; in 
the worst case, the spacing 
between any two leads may 
deviate from nominal by 

13 12 11 10 

4 5 6 7 B 

± 0.51 mm. 

B) Lead spacing tolerances ap-
ply from seating plane to the 
line indicated. 

top view 
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BAV42 

~FM 

(V) 

)260727 

~,~~„T pl 25 C 
hies  

j- o  

~~~,,~,1\•~~ IF-400mA 

~~t~~~~~~ii~:_~~~200mA

IIRI~III~IN11i .. 

50 tr (ns) 

7160715 

600 

1RM 
(mA) 

400 

200 

7260724 

IF=600mA 

500mA 

0 m 

300m 

2~~mA 

f06mA 
BOmA 

 60mA 
40mA 

100 00 
1 ~ 

typical values 
R~ -100.(1. 
measured at 
10° % of IRM 
T _ 25°C 
for test circuit 
see page 4 

5 t,r (ns) 

7260726 

10 

6 

trr 

(ns) 

4 

2 

0 

typ 
7.5 

trr 

(n5) 

5 

2.5 

0 

typ 

R~ =100.fL 
=400mA 

at 
of IRM 

test circuit 
page 4 

R~=100 d1. 
I RM=400mA 
measured at 
10% Of IRM 
Tj =25°C 
for test circuit 
see page 4 

I F
I RM=400mA 

measured 
10 °k 

for 
see 

0 500 IF (mA) 1000 0 100 Tj (°C) 200 
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BAV42 

1500 

IF

ImAI 

1000 

500 

'1260)22 

T~=25°C 

min typ max 
I 
1 
1 
1 

I / 

/ / 

00 

4 

Cd

IpFI 

3 

2 

VF IVI 2 

1.5 

VF

(V) 

1 

0.5 

1 Z60]Z3 

I F = 800mA 

500mA 

200 mA' 

100 mA 

typical values 

00

)160]21 

f_iMHz 
T~-25°C 

typ 

1 0 
20 vR (VI 40 

~ ~ ~ ~ ~ ~
100 T 1°CI 200 
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103 

IR 
(NA) 

0 

10 

7 Z60J64 

10 
30 50 100 T~ (° C 150 
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BAV43 

MULTIPLE DIODE 

Diode arrayconsistingof 8 silicon planar epitaxial diodes in a plastic DIL envelope. 
It is intended for core -gating in very fast memories. 

QUICK REFERENCE DATA 

Reverse voltage 

Repetitive peak reverse voltage 

VR

VRRM 

Each diode Total device 

max. 

max. 

60 

60 

V 

V 

Forward current (d. c.) IF max. 300 1000 mA 

Repetitive peak forward current IFRM max. 9C0 2700 mA 

Junction temperature T~ max. 150 150 °C 

Reverse recovery time when switched 
from IF = 400 mA to IRM = 400 mA; 
R L = 100 S2; measured at IR = 40 mA trr < 6 ns 

PACKAGE OUTLINE see page 4 

8 6 3 1 

~ ~ 

9 10 11 12 13 14 15 16 

72592541 
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BAV43 

RATINGS Limiting values in accordance with theAbsolu[eMaximumSystem(IEC 134) 

INDIVIDUAL DIODE 

Voltages 

Continuous reverse voltage VR max. 60 V 
Repetitive peak reverse voltage VRgM max. 60 V 

Currents 

Forward current (d. c.) IF max. 300 mA 

Repetitive peak forward current f > 1 MHz IFRM max. 600 mA 
Repetitive peak forward current 

pulse repetition frequency (p. r. f.) =4MHz 
S < 0, 3 IFR~q max. 900 mA 

Non repetitive peakforwardcurrent t < 1 s IFSM max. 1000 mA 
t < 1 Ns IFSM max. 4000 mA 

Temperatures 

Storage temperature Tstg —55 to +150 ° C 
Junction temperature Tj max. 150 °C 

TOTAL DEVICE Take care not to exceed the individual ratings 

Currents 

Forward current (d. c.) IF max. 1000 mA 
Repetitive peak forward current f > 1 MHz IFS max. 2000 mA 
Repetitive peak forward current 

pulse repetition frequency (p. r. f.) = 4MHz 
S < 0.3 IFS max. 2700 mA 

Non repetitive peak forward current t < 1 s IFSM max. 4000 mA 

THERMAL RESISTANCE 
From junction to ambient 

1 diode dissipating Rth j -a = 280 ° C/W 
all diodes dissipating Rth j -a = 80 oC/W 

The thermal resistance can be replaced by the following equivalent circuit: 

mounting-0ase 

The temperature difference between junction and ambient can be found from the re-
lation: ~Tj_amb =Psd-a+Ptot.b 

where: Psd =dissipation of a single diode 

Ptot =dissipation of total device 
a = 220 ° C/W 
b = 55 ° C/W 
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BA~F43 

CHARACTERISTICS 

Reverse current 

VIZ=60V 
VIZ=60 V;Tj=150 ° C 

Reverse breakdown voltage; IIZ =10 NA 

Forward voltage 
IF = 10 mA 
IF = 200 mA 

IF = 500 mA 

IF = 800 mA 

Diode capacitance 
VIZ=O;f=1MHz 

Forward recovery voltage 
IF = 400 mA; tr = 30 ns 
IF = 400 mA; tr = 100 ns 

Test circtuit: 

RS
n

5041 

J L 
oscilloscope 

R; = 50dL 

Tj = 25 °C unless otherwise specified 

IR < 100 nA 

IIZ < 100 ~A 

V(BR)R > 75 V 

VF < 750 mV 
VF < 1050 mV 

> 1035 mV 
VF < 1300 mV 

VF < 1600 mV 

Cd < 3 pF 

VFM < 2.0 V 
VFM < 1.5 V 

input pulse output pulse 
V 

//190°/0 

—10°% 
tr tp 

~

I

FM 

1. 
 ozio~~u t 

Current pulse: Rise time trl = 30 ns Oscilloscope: 
Rise time tr2 = 100 ns Rise time tr  = 0. 35 ns 
Pulse duration tp = 300 ns Input capacitance Ci < 1 pF 
Duty cycle b = 0.01 

Circuit capacitance C < 20 pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched from 
IF=10mA to VIZ=S V; RI,=50052 

Test circuit: our D1 

Qs 

~c 

< 50 pC 

output pulse 

Q 
~c M - C 

z ~o.eo 

Dl = BAW62 
D2 =diode with minority carrier lifetime at 10 mA: < 200 ps 
Reverse pulse: Rise time tr  = 2 ns 

Pulse duration tp = 400 ns 

Duty cycle S = 0.02 

Circuit capacitance C< 7pF (C =Oscilloscope +parasitical capacitance) 
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CHARACTERISTICS (continued) 

Reverse recovery time when switched from 

Ig = 400 mA to IRM = 400 mA; RL = 100 2 
measured at IR = 40 mA 

Test circuit: 

sampling 
oscilloscope 

R, = 5011 

vno<ez. 

T~ = 25 °C unless otherwise specified 

vF

0 

trr 

tr tD 

— ~, 
Rio°i° 
I 

90°/~ 

input pulse 

< 6 ns 

t 

.tr 

/
/

~

r
~ 

/ :a 

output pulse 

~`)IR =40mA 
Reverse pulse: Rise time tr = 0, 6 ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time tr = 0, 35 ns 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

~  21.85 , 
18.90 

3.90 
3.18 

~~ 

14x 
i 

t 
4.70 
max 

+ 0.38 
I min 

i 

10.76 
min B) 

~ 0.58 
0.38 

H~~HIHI~  ►I~.I..{~Io.S1

1.40 
1.14 ~~ f 

~~ 

16 15 14 13 12 11 10 

1 2 3 4 5 6 7 8 

top view 

A) 

~ 8.25max 

6.40 
~~ 6.14 — 'I 

-~~~~. 0.38 
0.23 

9.5 3 
7.3 6 ~z sssw 

A) Centre -lines of all leads are 
within ± 0.254 mm of the 
nominal positions shown; in 
the worst case, the ,spacing 
between any two leads may 

  deviate from nominal by 
± 0.51 mm. 

B) Lead spacing tolerances ap-
ply form seating plane to the 
line indicated. 
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3 

VFM 

(V) 

2 

i 

7260727 

typical values 
Ti = 25°C 

 IF_ 400mA 

200 mA 

50 mA 

00 

6 

t rr 
(ns) 

4 

50 t ns) 

7260725 

100 

2 

typ 

R~ =100 ,f1 
I RM=400mA 
measured at 
10% Of IRM 
Ti = 25°C 
for test circuit 
see page 4 

0 
0 500 I F mA) 1000 

600 

IRM 

(mA ) 

400 

200 

7260724 

F=600mA

500mA 

typical values 
 R~ -100.(L 
 measured at 
 10°% of IRM 
 T _ 25°C 
  for test circuit 
  see page 4 

400mA 

300m 

2 mA 

100mA 
  80mA 
—60mA 
 40mA 

00 

7.5 

trr 
(ns) 

5 

2.5 

5 trr (ns) 

7260726 

10 

typ 

R ~ = t00.fL 
I F =400mA 
I RM =400mA 

measured at 
10% Of IRM 
for test circuit 
see page 4 

0 
0 100 Ti (°C) 200 

March 1971 5 



i BAV43 

1500 

IF

(mAl 

1000 

500 

]260]]2 

t 

Tj=25°C 

min typ max 
I 
1 

f 

1 

00 

/ / 
// 

4 

Ca

IpFI 

3 

2 

1 

VF IVI 2 

1.5 

VF

IV) 

1 

0.5 

]Z60]23 

I F = 800mA 

~—~., 500mA 

200mA' 

100 mA 

typical values 

00

]Z 60]ZI 

f iMHz 
T~ - 25°C 

ty 

0 20 VR IVI 40 

I I I I I I
100 Tj (°CI 200 

6 March 1971 



BAV43 

103

Iq 

(NA) 

10 

10 

1260764 

e ~m. _ 
o.M 

~~. 

10 
30 50 100 Tj (°C I 150 

March 1971 7 





BAV45 

PICOAMPERE DIODE 

Silicon diode in a metal envelope. It has an extremely low leakage current over a 
wide temperature range combined with a low capacitance and is not sensitive for 
light. It is intended for- clamping, holding, peak follower, time delay circuits as 
well as for logarithmic amplifiers and protection of insulated gate field effect trans-
istors . 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 20 V 

F orward current (d. c. ) IF max. 50 mA 

Forward voltage at IF = 10 mA VF < 1.0 V 

Reverse current 

VR= SV;T~=25oC IR ~ ~ pA 

VR=20 V;T~=25oC IR < 10 pA 

Diode capacitance 
VR =O;f=1MHz Cd < 1. 3 pF 

MECHANICAL DATA 

E 
m 
d 

5.3"'°' 

Dimensions in inm 

a 
E 
ao 

O 

L~  

12.7 min 
:~<., 

Handle the device with care during soldering into the circuit. The extremely low 

leakage current can only be guaranteed when the bottom is free from solder flux or 

other contaminations. i 

b9ay 1971 1 



BAV45 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Currents 

Forward current (d. c. or average) 

Repetitive peak forward current 

VR

VRRM 

IF 

IFRM 

max. 20 V 

max. 35 V 

max. 50 mA 

max. 100 mA 

Temperatures 

Storage temperature Tstg —65 to +125 ° C 

Junction temperature Tj max. 125 oC 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF=10mA 

Reverse currents 

VR=SV 

VR =SV;Tj=80°C 

VR=20V 

Rth j-a 0. 5 oC/mW 

Tj = 25 °C unless otherwise specified 

VF

I R

IR

I R

< 1. 0 V 

< 5 pA 

< 250 pA 

< 10 pA 

Diode capacitance 

VR = 0; f = 1 MHz Cd < 1.3 pF 

2 May 1971 



BAV45 

CHARACTERISTICS (continued) 

Forward recovery voltage when switched to 

IF=10mA 

Test circuit: 

r 

R5
^

50R 

J L 

tkn anon 

scilloscope 

R,=SOR 

T~ = 25 °C unless otherwise specified 

VFM < 1.25 V 

output pulse 

Current pulse: Rise time tr  S 20 ns Oscilloscope: 

Pulse duration tp = 300 ns Rise time tr = 0. 35 ns 

Duty cycle S = 0.01 Input capacitance Ci 5 1 pF 

Circuit capacitance C 5 20 pF (C =Oscilloscope +parasitical capacitance) 

Reverse recovery time  when switched from 

IF=10mA toVR=1V;RL=1002; IRM =10mA 
measured at IR = 1 mA 

Test circuit: 

Reverse pulse: Rise time 

Pulse duration 

Dury cycle 

trr 

input pulse 

tr < 20 ns Oscilloscope: 

tp = 500 ns Rise time 

S = 0.05 

< 350 ns 

~+ t„~ t 

~~„ 
'rze.aae 

cut ui pulse 

")I R =1mA 

tr  = 0.35 ns 

Circuit capacitance C <_ 1 pF (C =Oscilloscope +parasitical capacitance) 

~~ 

May 1971 3 



BAV45 

0.9 

0.8 

0.7 
10-~ 

'/261333 

f=1MHz 

T(=25°C 

typ 

100 

IF 
(mA) 

75 

50 

25 

1 

T~=25°C 

0 
0 

10 

7Z 61332 

500 1000 VF (V) 1500 

VR (V) 10z

4 May 1971 



BQV45 

,ob 
TI - 25°C~= 

10~ 

tro 
106

105

10°

101

10Z

10 

10-' 
0 

~~~ 

250 500 750 Vp tmVl 1(100 

May 1971 5 



BAV45 

103

IR 

(pA) 

102

10 

1  

7Z 61330 104
~~ 

C 

-Tj =125°C 
IR 

1pAl 

103

80 C 

102t pical values 

25°C 
10 

10-~ 
0 10 20 VR (V) 30 

1 

261331 

I

1i 

max.VR = 20V 

1 

I  
I 

/ j 
l I 

5V 

7 

~j

/~ 
i

YP~ VR'= 
 20V-
SV 

/I~

0 

/ ~ 
/~ 

50 100 T~ (°C1 150 

6 May 1971 
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BA11V62 

HIGH SPEED SILICON DIODES 

Silicon planar epitaxial high speed diode in a DO-35 envelope. 
The BAW62 is primarily intended for fast logic applications. 

QUICg REFERENCE DATA 

voltage 

current 

100 

when 

VR max. 75 V 

VRRM max. 75 V 

1FRM max. 225 mA 

TJ max. 200 oC 

mA VF 

switched 

< 1 V 

trr < 4 ns 

Continuous reverse voltage 

Repetitive peak reverse 

Repetitive peak forward 

Junction temperature 

Forward voltage at IF = 

Reverse recovery time 
from IF= lOmAtoVR=1V; 
Rl, = 100 S2 

measured at IR = 1 mA 

MECH.AI~IICAL DATA 

DO-3~ 

m

r

in. mounting width 5.1 

I ' I 

~i IJ 
I ~ ~ I 

k i l~ I I  a 
O i ~ ) +o 

1. 2fj. (Fmin 4.25moY .  254 min 

7210393.1 

E 

~O' 

Dimensions in mm 

1.85°'°" ~~ 

Cathode indicated by coloured mark or by broad 
band if colour coded (see General Section) 

September 1971 1 



BAwsz 

RATINGS Limitingvalues in accordance ~~~ith the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR max. 75 V 

Repetitive peak reverse voltage VRRM max. 75 V I ) 

Currents 

Average rectified forward current IFAV max. 100 mA 2 ) 

Forward current (d. c. ) Ip max. 100 mA 

Repetitive peak for~~~ard current IFRM max. 225 mA 

ikon repetitive peak forward current t = 1µs IFSM max. 2000 mA 

t = 1 s IFSM max. 500 mA 

Temperatures 

IF = 5 mA VF 0.62 to 0. 75 V 

IF = 100 mA VF < 1 V 

IF = 100 mA; Tj = 100 oC VF < 0.93 V 

Reverse currents 

VR = 20 V IR < 25 nA 

VR = 20 V; Tj = 150 °C IR < 50 µA 

VR = 75 V IR < 5 µA 

VR = 75 V; Tj = 150 °C IR < 100 µA 

Diode capacitance 

Cd < 2 pF VR = 0; f = 1 MHz 

1) Measured at zero lifetime at IR = 100 µA; VR> 100 V. 

2 ) For sinusoidal operation see page 6. For pulse operation see page 5. 

Storage temperature 

junction temperature 

THERMAL RESISTANCE 

Tstg 

Tj 

-65 to +200 oC 

max. 200 oC 

From junction to ambient in free air 
at maximum lead length Rth j -a = 0.6 ° C/mW 

CHARACTERISTICS Tj = 25 °C unless otherwise specified 

Forward voltages 

-

2 October 1969 



BAW62 

CHARACTERISTICS (continued) 

Forward recovery voltage when switched to 

IF = 50 mA; tr = 20 ns 

Test circuit: 

R5=50,(1 

Current pulse: Rise time 

Pulse duration 

Duty cycle 

oscilloscope 
R; = 50JL 

T~ = 25 oC unless otherwise specified 

VFM < 2.5 V 

input pulse output pulse 
V 

90° /0 

 10°% 

tr = 20 ns 

tp = 120 ns 

S = 0.01 

t~ tp 
t 

Oscilloscope: 

Rise time t r = 0.35 ns 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Reverse recovery time  when switched from 

IF=10mA toVR=1V;RL= 100 St 
measured at IR = 1 mA 

Test circuit: 

input pulse 

trr < 4 ns 

r ~ 
c„ +t~ 

--///~j~( 

t 

/ +R~ 

output pulse 

*~IR = 1 mA 

Reverse pulse: Rise time tr = 0.6 ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time tr = 0.35 ns 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

October 1969 



BAW62 

CHARACTERISTICS (continued) 

Recovered charge when switched from 

IF= lOmAtoVR= 5V; RL,=50052 

Test circuit 
QU.T. 

D1 = D2 = BAW62 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

D1 

t r = 2 ns 

tp = 400 ns 

S = 0.02 

Qs tYP• 50 pC 

output pulse 

Circuit capacitance C < 7 pF (C =Oscilloscope +parasitical capacitance) 

4 Ma.y 1970 



BAW62 

100 

IFAV 

(m A) 

50 

~~ 
Tamb=125°C 

/~ 
/~ 

?'-

1 

/~ 

150°C I 

0 

175°C-

721051fiJ 

IFRM 

IFAV 

5 =-T 

• t~0.5ms 
— VR up to 20V 

--- VR =75V 
maximum allowable 
average forward cur-
rent versus duty cycle 

00 

400 

IFRM 

(mA) 

200 

0 

05 1 5 

maximum allowable repetitive peak 
forward current versus duty cycle IF 

0 

IFRM 

+.IT

• 

$=T 

to 20V 

~ 

t~0.5ms 
VR up 
VR = 75V 

`~~ `\~ Tamb=125°C 
~~ 

~~ 
~~ 

~~ 
~ i

~'~"-- 150°C 

175°C _,~.,__—~ 

i ~ 
v~~~ 

05 5 
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B AW 62 

100 

I FAV 

(mA) 

7210520 

maximum allowable average forward 
current versus ambient temperature 

IFI n T51ms 
I ; VR up to 20V 

IFAv 
II ;VR=75V 

50 II I 

00 100 T°mb (°C) ~ 200 00 

150 

IF 

(mA) 

100 

50 

9Z 10522 

maximum allowable continuous 
forward current versus ambient 
temperature 

300 

IF

(mA) 

200 

100 

7Z 10523 

Tj_25°C 

00 

typ max 

f 

VF (V) 2 

1.5 

VF

(V) 

1 

0.5 

100 T°Tb(°C) 200 

iZ 10525.1 

typical value 

~I ~S 
mq 

~`  

 7gmq. 

 °Mq. ~~ 

 l~q 

00 
100 Tj (°C) 200 

6 October 1959 



BAW62 

2 

~FM 
(V) 

1.5 

1 

0 FO 

7Z 10526 

typical values 
Tj _ 25°C 

/O~m4 

20mq

IOmA

5mq-

25 

15 

trr 
(ns) 

10 

t r (nS) 50 

Cd 

(pF) 

1 

0.5 

7210524 

f= MHz 
Tj= 25°C 

typ 

7z1oszl 
typical values 
R~ =100.f1 
T~ = 25°C 
IR=10%of Ip 

 ~~ 
 JP 

6~ 

0 
0 50 I F (mA) 100 

10 VR (V) 20 

~~ 

October 1969 7 



B TRW 62 

s 

a~ T 
~ ~1% ~I~ 

's~'~~~~ ~I~ 

~~~ 
.1.. ~'~I  '`' 
.11. ~ 
.11.E Imo. 
X11■ 1~~7 
X11 I~~\1 
~11~ '~►. 

~~ 
X11 

0 Q 
H 

N O N 

0

0 

g 

~o 
lO

U 
0 
O 
1t1 

i 
U 
0 

N 

i 
1 

d 
7 

O 

d u 
'n 

m 
0 

s 
0 0 ~o

0 

0 

O 

~, o 
a 
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BAX 12 

SILICON OXIDE PASSIVATED AVALANCHE DIODE 

Whiskerless diffused diode in a molybdenum hard glass subminiature envelope, ca-
pable of absorbing transients repetitively. It is a fast high conductance diode, pri-
marily intended for switching inductive loads insemi-electronic telephone exchanges . 

QUICK REFERENCE DATA 

Repetitive peak forward current 

Thermal resistance from junction 
to ambient 

IFRM 

Rth j -a 

max. 

= 

800 

0.3 

mA 

oC/mW 

Forward voltage at IF = 200 mA 

Reverse breakdown voltage 

VF < 1.0 V 

IR = 1 mA 

Reverse recovery time when switched 
from IF=30mA toVR=3V; 
RL = 100 SZ 
measured at IR = 3 mA 

Recovered charge when switched 
from IF=l0mA toVR=SV 

V(BR)R 

t rr 

120 to 175 

< 5U 

V 

ns 

RL = 500 St Qs < 0.5 nC 

MECHANICAL DATA 

min. mounting width 7.6 

3.4'"~ U ., 

I I 

25.4m~" - ~ 
~5~„ox 

~----J  ~ L

not coloured brown 

  a 
 r 

25.4'"'" 

1 

red 

Dimensions in mm 

vzoecse 3 

February 1969 1 



BAX 12 

RATINGS (Limiting values) 1) 

Voltage 

Continuous reverse voltage VR

Currents 

Average rectified forward current 
(averaged over any 20 ms period) IFAV max. 400 mA 

Forward current (d. c.) IF max. 400 mA 

Repetitive peak forward current IFRM max. 800 mA 

Non repetitive peak forward current 
t=1µs 
t = 1 s 

Repetitive peak reverse current 

Temperatures 

Storage temperature Tstg -65 to +200 °C 

Junction temperature Tj max. 200 oC 

THERMAL RESISTANCE 

IFSM 
IFSM 

IRRM 

max. 90 V 2 ) 

max. 6000 mA 
max. 1500 mA 

max. 600 mA 

From junction to ambient in free air R~ j_a = 0.3 oC/mW 

CHARACTERISTICS 

Forward voltage 

Tj = 25 oC unless otherwise specified 

IF = 10 mA VF < 0.75 V 
IF = 50 mA VF < 0.84 V 
IF = 100 mA VF < 0.90 V 
IF = 200 mA VF < 1.0 V 
IF = 400 mA VF < 1.25 V 

Reverse breakdown voltage 

VgR(R) 120 to 175 V IR = 1 mA 

Reverse current 

IR < 100 µA VR =90 V;Tj=150oC 

Diode capacitance 

Cd tYP• 25 
35 

pF 
pF 

VR=O;f= 1MHz 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134: 

2) It is allowed to exceed this value as described on page 4. Care should be taken 
not to exceed the IRRM rating. 

I 

J 

2 Pv1a V 1968 



BAX12 

CHARACTERISTICS (continued) 

Reverse recovery time  when switched from 

IF=30mA toVR=3V;RL=100 S2 
measured at IR = 1 mA 

measured at IR = 3 mA 

T~ = 25 oC unless otherwise specified 

Vq

trr 

trr 

input pulse 

typ. 37 ns 
< 60 ns 

typ. 30 ns 
< 50 ns 

+I~ 
t,:~ 

~ ~  t 

/ +RM

output pulse 

*)IR = 1 mA (resp. 3 mA) 

Reverse pulse: Rise time tr = 0.6 ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time tr = 0.35 ns 

Duty cycle b = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched from 

IF=10mA toVR=SV;Rl,=50052 

Test circuit: 

RS~500.(1 

V=Vq+Ip.Rg 
I 

Dl = D2 = BAW62 

0.U.T. D1 

OL r i~ 
~T i D2 '~ ~^ 

OSCIllOSCOpe 

R; 310Md1. 

Qs 

~~ 
< 0. ~ nC 

output pulse 

~C M 
I 

~_ 

n 
ACM = C 

7Z q4~J 

Reverse pulse: Rise time tr = 15 ns 

Pulse duration tp = 35µs 

Frequency f = 25 kHz 

Circuit capacitance C < 30 pF (C =Oscilloscope +parasitical capacitance) 

May 1969 3 



BAX 12 

600 

IR 
(mA) 

400 

200 

7109277 
min maz—

U U--yyrU 

to ~~ 
Ny.~-N 

)i   )i  '"' 
F= M i  F ~ 

U f 

1 
r 
N 

~~~ 
100 200 VR(V 

Reverse voltages higher than the V R ratings 
are allowed, provided 
a. the transientenergy55mWsatT~=25oC 
b. T > 50 ms: S <0.01 (square wave pulse) 

S < 0.02 (triangle wave pul se ) 
With increasing temperature, the maximum 
allowable transient energy must be de-
creased by 0.015 mWs/°C. 
VR

IR

_.~ 

time 

~_~square  wave) 

_ t _ ktriangle va
l
ve) 

 ~I vzoszei 
T ~ — T 

time 

EXAMFLE for calculating the maximum allowable drive current and the maximum 
turn off time in a practical circuit (see fig. 1) 

1. Maximum allo~.vable drive current 

For the circuit shown it can be calculated with E = z LI2

Idrive max. 

2. Maximum turn off time 

Immediately after opening switch S the reverse current of the diode is IR =Idrive 

The turn off time toff = 2xIRxV(BR)R' 
It will be maximum for deviceswithmin-

mum breakdown voltage if the maximum drive current is applied. 
5 x 10_3

Hence toff max. 

5x
~_130mA 
2 x0.6 

z x 130 x 10 _3 x 120 0.6 ms 

For I = 100 mA: t _  z x 0.6 x 10-2 = 0.5 ms 
drive off max - z x 100 x 10'3 x 120 

I 

0 

S'~open: the current 
flows through the diode 

Idrive /` 

Fig. 1 
toff time 

l209I9I 

coil: 
Idrive 0.6H 

Fig.2 

4 May 1968 



BAX12 

600 

I~ 
(mA) 

400 

7209279 

T - 25°C 

200 

typ max 

i-1
00 1 Vp (V) 2 

1.5 

VF
(V) 

1 

7209278 

typical vnlues 

rF = 40prnq 

 2p0^~A 
~~

50ir~,q

0.5 'O~ Q~

0~ 100 T (°C) 200 

Mai 1968 
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104
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BAX13 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diode in a hardglass subminiature envelope. 
The BAX13 is primarily intended for fast logic applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 50 V 

Repetitive peak reverse voltage VRRM max. 50 V 

Repetitive peak forward current 

Thermal resistance from junction 
to ambient 

IFRM 

Rth j -a 

max. 

= 

150 

0.60 

mA 

°C/mW 

Forward voltage at IF = 20 mA 

Reverse recovery time when switched 
from IF = 10 mA to VR = 6 V; 
R L =10052 
measured at IR = 1 mA 

Recovered charge when switched 
from IF = 10 mA to VR = 5 V 

VF 

trr 

< 

< 

1.0 

~ 

V 

ns 

R L = 500 52 Qs < 45 pC 

MECHANICAL DATA 

1 min. mounting wilt Z6 

U ~3.4m°  ̀ U 

25.4min , i 6,35;"°" 1  25.4min

~---~ i L-----~ 
not coloured brown ~ orange 

Dimensions in inm 

2]"'°" 
720KSS.0 

May 1970 



BAX13 

RATINGS (Limiting values) 1) 

Voltages 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d.c.) 

Repetitive peak forward current 

Non repetitive peak forward current 
t=1µs 
t=1s 

VR

VRRM 

IFAV 

IF

IFRM 

1FSM 
IFSM 

max. 50 V 

max. 50 V 

max. 75 mA 2) 

max. 75 mA 

max. 150 mA 

max. 200(1 mA 
max. 500 mA 

Temperatures 

Storage temperature Tstg —65 to +200 ° C 

Junction temperature Tj max. 200 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.60 ° C/mW 

CHARACTERISTICS Tj = 25 ° C unless otherwise specified 

Forward voltage 

IF = 2 mA 
IF = 10 mA; Tj = 100 ° C 
IF =20mA 
IF = 75 mA 

VF
VF
VF
VF. 

< 
< 
< 
< 

0.7 
0.8 
1.0 

1.53 

V 
V 
V 3) 
V 3) 

Reverse current 

VR = 10 V IR < 25 nA 
VR = 10 V; Tj = 150 °C IR < 10 µA 
VR = 25 V IR < 50 nA 
VR = 50 V IR < 200 nA 

VR = 50 V; Tj = 150 °C IR < 25 µA. 

Diode capacitance (see also page 7) 

Cd < 3 pF VR = 0; f = 1 MHz 

1) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 

2) For sinusoidal operation see page 5. 
For pulse operation see page 6. 

3) Measured under pulsed conditions to prevent excessive dissipation. 

2 June 1968 



BAX 13 

CHARACTERISTICS (continued) T~ = 25 ° C unless otherwise specified 

Forward recovery voltage (see also page 7) 

At tr > 20 ns, VFM will not exceed VF corresponding to IF = 1 to 75 mA 

Test circuit: 

input pulse 
ik11 45011 

RS= ~.C1~ 
('~ D.U.T. oscilloscope 

R; = 50,(L 

V 
output pulse 

Current pulse; Rise time tr - 20 ns Oscilloscope: 

False duration tp = 120 ns Rise time tr  = 0.35 ns 

Duty cycle S = 0.01 

Circuit capacitance C < 1 pF (C =Oscilloscope+ parasitical capacitance) 

Reverse recovery time when switched from 

IF = 10 mA to VR ; R L = 100 Sl (see also page 8) 
measured at IR = 1 mA; switched to VR = 1 V 

VR = 6 V 

~R 
vz ~o~ex 

trr 

trr 

t r tp 

t 10°l0 

90°b 

input pulse 

< 6 ns 
< 4 ns 

t 

+IF t  4r 

} /~( t 

zR*

output pulse 

*) IR = 1 mA 

Reverse pulse: Rise time tr = 0.6 ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time tr = 0.35 ns 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

~~ 

February 1969 3 



BAX13 

CHARACTERISTICS (continued) 

Recovered charge when switched from 

IF =10mA toVR=5V;R1,=50052 

Test circuit: 

Rq~600.(1 

V=Vq+IF .Rs 
I 

Dl = D2 = BAW62 

o.u.r 

• 

of 

T~ = 25 °C unless otherwise specified 

'11 I~ 
T ~ r$

OSCIllOSCOpe 

R; 310M,(L 

Qs < 45 pC 

output pulse 

° 
~C M = 

CS 

ozweeo 

Reverse pulse: Rise time tr = 2 ns 

Pulse duration tp = 400 ns 

Duty cycle S = 0.02 

Circuit capacitance C < 7 pF (C =Oscilloscope +parasitical capacitance) 

4 February 1969 



BAX13 
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BAX15 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diode in asubminiature envelope. The BAX15 is primarily intended for 

general purpose industrial applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max, 150 V 

Kepetitive peak reverse voltage VRRM max, 1110 V 

Repetitive peak forward current IFRM max. 500 mA 

Thermal resistance from junction to ambient Rth j -a = 0.4 oC/mW 

Forward voltage a[ IF = 100 mA VF < 1.0 V 

Reverse recovery time when switched 
from IF=30mA toVR=3V; 
RL=100 S2 

measured at IR = 1 mA trr ~ 300 ns 

Recovered charge when switched 
from IF=l0mA toVR=SV 
R L = 500 S2 Qs tYP • 1 nC 

MECHANICAL DATA 

E 
(O 

i~n.mounting width  7.6 

~~ ,_3.4ma~ _ ~~ 

25.4""" _ ~ ~ fi351 " 

not coloured brown 

 a 
ID 

25.4"'•" ' 

green 

Dimensions in mm 

421max 

1ZOK5~ 7 

~^ 
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~AX15 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR max. 150 V 

Repetitive peak reverse voltage VRRM max. 180 V 

Currents 

C 
.~ 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d.c.) 

Repetitive peak forward current 

Non repetitive peak forward current; t < 10 µs 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF=100mA 
IF=lOUmA;Tj =100oC 
IF = 250 mA 

Reverse current 

IFAV 

IF 

IFRM 

IFSM 

Tstg 

Tj 

max. 250 mA i) 

max . 250 mA 

max . 500 mA 

max. 30 A 

—65 to +200 °C 

max. 200 oC 

Rth j -a = 0.4 oC/mW 

Tj = 25 oC unless otherwise specified 

VF < 1.0 V 
Vp < 0.92 V 
VF < 1.35 V 

VR = 150 V IR < 200 nA 
VR=150 V;Tj=100oC IR < 10 µA 

Diode capacitance (see also page 7) 

VR = 0; f = 1 MHz Cd < 20 pF 

1) For sinusoidal operation see page 5. 
For pulse operation see page 6. 
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BAX15 

CHARACTERISTICS (continued) 

Recovered charge when switched from 

I F = 10 mA to V R = 5 V ; R L, = 500 S2 

Test circuit: 

R,5~=,5J(00~f1 

V=VR+IF .RS 
IlF

D.U.T 

T) = 25 oC unless otherwise specified 

~~ 

0 

T^

D1 = D2 = BAW62 

Reverse pulse: Rise time tr = 15 ns 

Pulse duration tp = 35 µs 

Frequency f = 25 kHz 

1 

oscilloscope 
R; 310M,f1 

1 

Qs ~' 1 nC 

output pulse 

Q 
VC M = 

,Za~., 

Circuit capacitance C < 30 pF (C =Oscilloscope +parasitical capacitance) 

Reverse recovery time when switched from 

IF=30mA toVR =3V;RI,=10052 
measured at IR = 3 mA trr < 300 ns 

Test circuit: 

90°% 

input pulse output pulse 

*)IR = 3 mA 

Reverse pulse: Rise time tr = 0.6 ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time tr = 0.35 ns 

Duty cycle S = 0.05 

Circuit capacitance C _< 1 pF (C =Oscilloscope + parasitical capacitance) 

July 1969 3 
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■■■~■■■■~■■■■►\■■~C~■ 

100 T°mbI°C) 200 

typical values 

-I f `s ml

~;losol 

Or~,~ 

  10~q

00 
100 T (°C) 200 

May 1970 5 



BA X15 

150 

(ns) 

100 

50 

7210505 

typical values 
VR = 3 V 
R~ = 10041, 
Tj — 25°C 

00 
50 I F (mA) 100 

10 

Cd

(pF) 

7.5 

5 

2.5 

(ns) 

200 

100 

210506 

typical values 
VR=3V 
IF = 30mA 
R~ = 100 d1 

00 

7270504 

f =1MHz 
T .25°C 

typ 

00 
10 20 VR (V) 30 

100 T (°C) 200 

a it July 1969 



BAX15 

10' 

SR 
(nA) 

10 

0 

727058 

=L 

VR -150V 

0°

0 

0 

oa
50 100 150 T (°C) 200 

July 1969 7 





BAX 16 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diffused diode in a molybdenum hard glass subminature envelope. 

The BAX16 is primarily intended for general purpose industrial applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 150 V 

Repetitive peak forward current 

Thermal resistance from junction 
to ambient 

1FRM 

Rth j -a 

max. 

= 

300 

0.40 

mA 

oC/mW 

Forward voltage at IF = 100 mA 

Reverse recovery time when switched 
from IF = 30 mA to VR = 3 V; 
R L, = 100 S2 
measured at IR = 1 mA 

Recovered charge when switched 
from Ip = 10 mA to VR = 5 V 

VF 

trr 

< 

< 

1.3 

120 

V 

ns 

R JJ = 500 S2 Qs < 0.7 nC 

MECHANICAL DATA 

E 
co 

min. mounting width 7.6 

U X34"'°` 
k ~ I 

►~ 

~ 
j~ Q~ 

71 ~~~~~ ~~ 10 

25.4"'•" _ i _ 25.4min ~5max 

r ---J ~ L 1 

not coloured brown blue 

llimensions in mm 

February 1969 1 



BAX 16 

RATINGS (Limiting values) 1) 

Voltages 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d.c.) 

Repetitive peak forward current 

Non repetitive peak forward current 
t=1µs 
t=1s 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF 
IF 
IF 
IF 
IF 

= 1 mA 
= 10 mA; Tj = 100 °C 
= 100 mA 
= 200 mA 
= 200 mA; Tj = 175 °C 

Reverse current 

VR= 50V 
VR= 50 V;Tj=150 ° C 
VR =150V 
VR=150 V;Tj=150°C 

Diode capacitance (see also page S) 

VR = 0; f = 1 MHz 

1) L:miting values according to the 
IEC publication 134. 

2) Measured at zero lifetime at IR = 
3) For sinusoidal operation see page 
4) Measured under pulsed conditions 

VR 

VRRM 

IFAV 

IF 

IFRM 

1FSM 
IFSM 

Tstg 

Tj 

max . 150 V 2) 

max. 150 V 

max. 

max . 

max . 

200 mA 3) 

200 mA 

300 mA 

max . 2500 mA 
max. 500 mA 

—65 to +200 °C 

max . 200 oC 

Rth j -a = 0.40 oC/mW 

Tj = 25 °C unless otherwise specified 

VF < 0.65 V 
VF < 0.85 V 
VF < 1.3 V 4) 
VF < 1.5 V 4) 
VF < 1.4 V 4) 

IR < 25 nA 
IR < 25 µA 
IR < 100 nA 
IR < 100 µA 

Cd < 10 pF 

Absolute Maximum System as defined in 

lOµA:VR>165V. 
5. For pulse operation see page 4. 
to prevent excessive dissipation. 

2 June 1968 



BAX 16 

CHARACTERISTICS (continued) T~ = 25 oC unless otherwise specified 

Reverse recovery time when switched from 

Ip =30mAtoVR =3V;RL =100 S2 
(see also page 6) measured at IR = 1 mA 

Test circuit: 
t~ 

r" 

trr 

tp 

input pulse 

typ. 70 ns 
< 120 ns 

t 
+[F trr _ 

-'~  t 

/ ~R~ 

output pulse 

*) IR = 1 mA 

Reverse pulse; Rise time tr = 0.6 ns Oscilloscope: 

Pulse duration t p = 100 ns Rise time t r = 0.35 ns 

Duty cycle S = 0.05 

Circuit capacitance C < i pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched from 

IF = 10 mA to VR = 5 V; R L = 500 S2 

Test circuit: 

t

D1 = D2 = BAW62 

D.U.T. D1 

oscilloscope 
R; 310M,(l. 

Qs < 0.7 nC 

output pulse 

Q 
ACM= C 

72g4~] 

Reverse pulse: Rise time tr = 15 ns 

Pulse duration tp = 35 µs 

Frequency f = 25 kHz 

Circuit capacitance C < 30 pF (C =Oscilloscope +parasitical capacitance) 

~~ 

February 1969 3 



BAX 16 

300 7206855 

I 

FAV I n 
FRM 

(mA) „D~'/iY/l~JJ/J, I FAV 
., ~' ' 

S 
- 

T 

200 t ~ t0~~m•-•~s ; VR up to 150V 

100 

Maximum permissible average rectified 
forward current versus duty cycle 
(for pulse operation) 

Tomb. 50°C—

~~ ~  100~C 

 ~150~C

00 

600 

IFRM 

(mA) 

400 

200 

Q2 0.4 

175°C 

190°C 

0.6 0.8 S 

7206856 

IF

0 

~IFRM 

t 

~ T 
5 

T 

t ~ lOms : VR up to 150V 

 Maximum permissible repetitive peak 
 forward current versus duty cycle 
 (for pulse operation) 

~~~ 

Tamb~~~C

lOpo`C

~.► 

00 

50°C 

75°C 

190°C 

0.2 0.4 Q6 0.8 ~-

4 April 1968 



BAX 16 

300 
IF

(mA) 

IFAV 

(mA) 

200 

100 

7206859 

IF

~ T ~ 

T~ 20ms, VR~ 150V 

IFAV 

 9 G 

00

300 

IF 

(mA) 

200 

100 

100 Tamb(°C) 200 

7209356 
Tj=25°C 

00

typ  !~ ax —

VF (V) 2 

15 

Cd

(pF) 

10 

5 

7206960 

f =1MHz 
T — 25°C 

f 
1 

 ̀ max 

typ 
-~ 

00 

1.5 

VF

(V) 

1 

0.5 

20 

typical values 

VR (V) 40 

720§657 

00

`~ 

t00 

F=300mA-

100mA 

~q 

Tj °c) aoo 

June 1968 5 
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BAX 17 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diffused diode in a molybdenum hard glass subminiature envelope. The 
13AX17 is primarily intended for general purpose industrial applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 200 V 

Repetitive peak forward current IFRM max. 300 mA 

Thermal resistance from junction 
to ambient Rth -a = 0.40 oC/mW 

Forward voltage at IF = 200 mA VF < 1.2 V 

Reverse recovery time when switched 
from IF=30mA toVR=3V; 
RL=100aZ 
measured at IR = 1 mA trr < 120 ns 

Recovered charge when switched 
from IF =lOmA toVR=SV 
RL=500 S2 Qs 0.7 nC 

MECHANICAL DATA 

E ~ 

min. mounting width 7.6 

Dimensions in mm 

U 

k j l 

h 

L~ 

I I a 

~3~iTO~ 

co I r~ ~~ T~ i IQ 
~' 

25.4mi" fi35'"°' 25.4min 21
m°a_ 

~i ~ i
~----- i ~ 

~~ 
720KS~ 3 

not coloured brown violet 

February 1969 1 



BAX 17 

RATINGS (Limiting values) I) 

Voltages 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d . c . ) 

Repetitive peak forward current 

Non repetitive peak forward current 
t=1µs 
t=1s 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

VR

VRRM 

IFAV 

IF 

IFRM 

IFSM 
IFSM 

Tstg 

Tj 

max. 200 V 2) 

max. 200 V 

max . 

max . 

max . 

200 

200 

300 

mA 3) 

mA 

mA 

max. 2500 mA 
max . 500 mA 

—65 to +200 oC 

max. 200 oC 

Rth j -a = 0.40 oC/mW 

Tj = 25 °C unless otherwise specified 

IF= 1mA VF < 0.65 ~V 
IF = 10 mA; Tj = 100 °C VF < 0.75 V 
IF = 100 rnA VF < 1.1 V 4) 
IF = 200 mA VF < 1.2 V 4) 
IF = 200 mA; Tj = I75 oC VF < 1.2 V 4) 

Reverse current 

VR= 50V IR < 25 nA 
VR = 50 V;Tj =150oC IR < 25 µA 
VR=150V IR < 100 nA 
VR=200 V;T~=150oC IR < 100 µA 

Diode capacitance (see also page 5) 

Cd < 10 pF VR=O;f=1MHz 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2) Measured at zero lifetime at IR = 10 µA : VR > 220 V. 
3) For sinusoidal operation see page 5. For pulse operation see page 4. 
4) Measured under pulsed conditions to prevent excessive dissipation. 

2 May 1968 



BAX 17 

CHARACTERISTICS (continued) 

Reverse recovery time when switched from 

IF =30mA toVR =3V;RL =100 S2 
(see also page 6) measured at IR = 1 mA 

Test circuit: 

Reverse pulse: Rise time tr = 0.6 ns 

Pulse duration tp = 100 ns 

Duty cycle S = 0.05 

T~ = 25 °C unless otherwise specified 

trr 
typ. 70 ns 
< 120 ns 

r {-
. c~, _ I+ + t

~ +R*

output pulse 

')I R =1mA 

Oscilloscope: 

Rise time tr = 0.35 ns 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Recovered charge when switched from 

IF =10mA toVR=5V;RL=500 S2 

Test circuit: 
au.r 

D1 = D2 = BAW62 

a~ 

Qs < 0.7 nC 

Reverse pulse: Rise time tr = 15 ns 

Pulse duration tp = 35 µs 

Frequency f = 25 kHz 

Circuit capacitance C < 30 pF (C =Oscilloscope +parasitical capacitance) 

~ ~ 
February l:?h« 

I 

3 



BAX17 

300 

IFAV 
(mA) 

200 

100 

7zo93oe 

00

600 

IFRM 
(mA) 

400 

200 

IF

0 

t~10ms; VR up to 200V 

0.2 0.4 

maximum allowable average rectified 
forward current veraus duty cycle 
(for pulse opera[ion) 

om~ 

06 

.50°C 
~~~ 

'j5°C 

100°C 

125°C 

0.8 S 

7209310 

IF

0 

" 11FRM 

T _ 5— T 

t ~ lOms : VR up to 200V 

maximum allowable repetitive peak 
forward current veraus duty cycle 
(for pulse operation) 

00
02 04 

mb 

06 

'SpoC 
_~~`OC
~0°C 

125°C 

08 S 

4 May ! 968 



BAX17 

seo 
IF

IFAV 
(mA) 

200 

loo 

7209311 
IF

~ T--•1 
T~ 20ms, VR~ 200V 

IFAV 

IF 

IFAV 

00

300 

IF

(mA) 

200 

100 

100 Tamb(°C) 200 

7209307 
°C  

 typ  

y
~ 

i 

~! 

max 

00
VF (V) 2 

15 

Cd 

(pF) 

10 

7209333 

Ili::3i max 

typ 
i ~ 

1.5 
VF

(V) 

1 

0.5 

50 VR (V) 100 

typical values 
7zoce~7

—~~., TF=300mA—
 ~. 

100tnq_-

~~ 

 1p \ 

00 100 Tj• °C) 200 

May 1968 5 i 
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EtAX18 

SILICON OXIDE PASSIVATED DIODE 

Whiskerless diffused diode in a molybdenum hard glass subminiature envelope. 
The BAX18 is a general purpose diode primarily intended for rectifier applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Average forward current 

Junction temperature 

Thermal resistance from junction to ambient 

VR

VRRM 

IFAV 

Tj

Rth j -a 

max. 75 V 

max. 75 V 

max. 350 mA 

max. 200 °C 

= 0.3 °C/mW 

MECHANICAL DATA 

d 
E 

min. mounting width 7.6 ~ 

Dimensions in mm 

~ r, 

k '~ 

3.4mox 

~ 

U ~ 

I Q 

~ c

11 ~ 

~~ 

~i Ili 
O 

25.4min _ c ~ &35maz 25.4min 2~maz ~ . 

r - --J ~ L- ----1 
~~ 

vzoccse a 

not coloured brown grey 

June 1970 



BAX18 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Currents

Average rectified forward cur rent (see page 5 ) 

Forward current (d.c.) 

Repetitive peak forward current 

Non repetitive peak forward current 
t = 10 ms; half sine wave 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

at maximum lead length 

VR

VRRM 

IFAV 

IF

IF RM 

IF SM 

Ts tg 

Tj

Rth j -a 

max. 75 V 

max. 75 V 

max. 350 mA 

max. 500 mA 

max. 2.0 A 

max. 6.0 A 

-65 to+200 ° C 

max. 200 ° C 

0.3 ° C/mW 

CHARACTERISTICS Tj = 25 °C unless otherwise specified 

Forward voltage 

IF = 2 A; Tj = 150 °C VF < 2.0 V 

Reverse current 

VR = 75 V; Tj = 150 °C IR < 100 µA 

2 June 1970 



BAX18 

3 

Ip 

(A) 

2 

1 

I I I

T =25°C 

 ~~ o~ 

r

l 

0 
0 

i 
Vp (V) 2 

3 
Vp 
(V) 

2 

1 

,~,~~.o 

typical values 

I~-2A 

500mA — 

l00 mA .._ 

0 
0 100 Tj (°C) 200 

June 1970 3 



BAX18 

103

IR
(NA) 

102

10 

1 

10~ 

10z 

103

1Zn 73B 

VR=75V 

0 100 200 Tomb (~C) 300 

4 June 1970 



BAX18 

X2112 6 
O6 

Ptot 

(H/) 

0.4 

01 

0 

~_  IF (RMS) 

IFAV 

 ~o 

0 

0 02 I FAv (A) 04 0 100 T°Ty (°C) 200 

From the left hand graph the total power dissipation can be found as a function of 
the average output current. 

Rt +Rdiff 
The parameter a 

-IFAV Per diode
 depends on nwRLCL and  

nRL 
and can 

be found from existing graphs. 

See Application Book: RECTIFIER DIODES. 
Once the power dissipation is known, the max. permissible ambient temperature 
follows from the right hand graph. 
For the series resistance, added to limit the initial peak rectifier current, the re-
quired minimum value can be found from the upper graph on page 6. 

Rdiff can be found from the left hand graph on the upper half of page 3. 

IF(RMS) Per diode 

June 1970 5 



BAX18 

Required minimum value of Rt

Rt includes the transformer resistance 
1:„:~, 

30 

~I(RMS) 
~V) 

70 

~~ 

0 2 

 ___J~ 
~O 

V 

V~, I~ characteristics for the 
circuit shown 

Vp 

tV) 

40 

20 

4 

1 Zti 139 

250 500 Ip mA) 

s Rt cn) s 

VI Rt CL

30V 5.652 
20 V 3.4 52 

1000 µF 
1000 µF 

6 June 1970 



BAX78 

SILICON PLANAR EPITAXIAL DIODE 

Silicon planar epitaxial diode in subminiature all glass DO-7 envelope. 
The BAX78 is a diode, for very high speed high current applications, primarily 
intended for core gating in very fast memories. 

MECHANICAL DATA 

DO-7 0 
E 
N tf1 2max 2max 
O 

tf) 

not tinned 

~  25./+mir 

u 
7.6 max _ 

u 
min. mounting width 13 

Dimensions in mm 

~ n 2~J.4min no~~ 

The coloured band indicates the cathode 

RATINGS Limiting values in accordance with the Absolute Maximum System 

Voltages 
(IEC 134) 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Forward current (d. c.) 

Repetitive peak forward current 

Non repetitive peak forward current 
t = 1µs 
t = 1 s 

Temperatures 

Storage temperature 

Junction temperature 

VR max. 55 V 1) 

VRRM max. 55 V 

IFAV max. 300 mA 

IF max. 300 mA 

IFRM max. 600 mA 

IFSM max. 2000 mA 

IFSM max. 600 mA 

Tstg -65 to +200 °C 

T~ max. 190 ° C 

1) Measured at zero lifetime: IR = 5µA; VR > 65 V 

March 1970 1 



BAX78 

THERMAL RESISTANCE 

—► 

From junction [o ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF= 1mA 

IF = lOmA 

IF = 100 mA 

IF = 500 mAl ) 

Reverse current 

VR =55V 

VR =55 V;Tj =150°C 

Diode capacitance 

VR =O;f=1MHz 

Forward recovery voltage 

IF = 400 mA; tr = 30 ns 

IF = 400 mA; tr = 100 ns 

Recovered charge when switched from 

Rth j-a = 0.4 °C/mW 

Tj = 25 oC unless otherwise specified 

IF =10mA CoVR=5V;RL=500 S2 

Reverse recovery time when switched from 

IF =400mA toVR=40 V; RL,=1kS2 
measured at IR = 4 mA 

VF 

VF 

VF 

VF 

I R . 

IR

Cd 

FOR NEW DESIGN THE SUCCESSOR 
TYPE BAV 10 IS RECOMMENDED 

0.55 to 0.65 

0.65 to 0.75 

0.85 [0 0.95 

1.00 to 1.35 

V 

V 

V 

V 

< 100 nA 

< 100 µA 

< 2 pF 

V FM < 2.0 V 

VFM < 1.5 V 

Qs < 35 pC 

trr < 20 ns 

1 ) Measured under pulsed conditions to avoid excessive dissipation. 

2 March 1970 



BAY38 

SILICON PLANAR EPITAXIAL DIODE 

This type has been superseded by the BAW62 

September 1971 1 





i OA5 

GERMANIUM GOLD BONDED DIODE 

Germanium gold bonded diode in single ended all glass construction. 

RATINGS (Limiting values) 1) 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Average forward current 

Repetitive peak forward current 

Non rep. peak forty. current; t < 1 s 
t<lµs;b=0.01 

Operating ambient temperature 

Storage temperature 

Tamb - 25 °C 0 
Tamb = 75 C 

VR max. 100 50 V 

VRRM max. 100 50 V 

IFAV max. 125 50 mA 

IFRM max. 350 350 mA 

IFSM max. 500 mA 

IFSM max. 1000 mA 

Tamb max. 75 °C 

Tstg —55 to +90 °C 

CHARACTERISTICS 

Forward voltage 

VF

VF

Tamb = 25 ° C 0 
Tamb = 60 C 

IF = 0.1 mA 

IF = 10 mA 

0.10 to 0.25 

0.25 to 0.55 

0.03 to 0. 2' 0 V 

0.20 to 0.50 V 

IF = 200 mA VF 0.50 to 1.0 0.48 to 1.0 V 

IF =300mA VF 0.55 to 1.25 0.55 to 1.25 V 

Reverse current 

VR =1.5V IR 0.2 to 5 5 to 26 uA 

VR = lOV IR 0.3 to 6 5.5 to 30 µA 

VR = 50V IR 0.45 to 9 7.5 to 60 µA 

VR =100V IR 0.7 to 30 10 to 120 µA 

MECHANICAL DATA Dimensions in mm 

~~.5R1p`(not tinned) 

o ' 
E 
N 

 • 

15.E max 37 min 

~ ~ ~ 12061) ~ 

The red dot indicates the cathode side 
1) Limiting values according to the Absolute Maximum System as defined in 

IBC publication 134_ 

t 

March 1968 1 
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FOR NEW DESIGN THE SUCCESSOR TYPES 
AAZ15, AAZ18 OR BAV10 ARE RECOMMENDED 

2 September 1971 



OA7 

GERMANIUM GOLD BONDED DIODE 

Germanium gold bonded diode in single ended all glass construction intended for 
switching applications. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 25 V 
Repetitive peak reverse voltage VRRM max. 25 V 
Non-repetitive peak reverse voltage (t<1 s) VRSM max. 30 V 
Average forward current; Tamb = 25 °C IF(AV ) max. 80 mA 

Tamb = 75 °C IF(AV ) max. 40 mA 
Forward current (d. c.) Tamb = 25 °C IF max. 140 mA 

Tamb = 75 °C IF max. 50 mA 
Repetitive peak forward current 1FRM max. 250 mA 
Non-repetitive peak forward current (t < 1 s ) IFSM max. 400 mA 
Operating ambient temperature Tamb max. 75 °C 
Storage temperature Tstg —55 to +75 °C 

THERMAL RESISTANCE 

From junction to ambient Rth j-a = 0.4 °C/mW 

CHARACTERISTICS Tamb = 25 ° C Tamb = 60 ° C 

Forward voltage IF = 0. 1 mA VF 0. 12 to 0. 26 0.06 to 0.19 V 
IF = 10 mA VF 0.30 to 0.48 0. 25 to 0.43 V 
IF = 50 mA VF 0.40 to 0. 78 0. 37 to 0. 75 V 

IF = 250 mA VF < 1.65 V 

Reverse current VR=1.5V IR typ. 0.4 < 20 ~A 

VR= lOV IR typ. 1.5 < 30 NA 

VR= 25V IR typ. 6.0 < 150 NA 

Reverse recovery current when switched 
fromIF=SmAtoVR=SV;Tamb=25° C 

measured at trr = 0.5 Ns 

MECHANICAL DATA 

o~ 
E 
N 

IR 
typ. 140 NA 

250 pA 

Dimensions in mm 

~ .5`"°x(not tinned) 

1rJ,0 max ~ 37 min . 

noee~a 

The red dot indicates the cathode 

E 
n 

0 

September 1971 1 
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GERMANIUM GOLD BONDED DIODE 

Germanium gold bonded diode in single ended all glass construction intended 
for switching applications . 

RATINGS (Limiting values) 

Continuous reverse voltage VR max. 25 V 
Repetitive peak reverse voltage VRRM max. 25 V 
Non repetitive peak reverse voltage (t 1 s) VRSM max. 40 V _<
Average forward current: Tamb = 25 ° C IFAV max. 160 mA 

Tamb = 75 ° C IFAV max. 70 mA 
Forward current (d.c.) Tamb = 25 ° C IF max. 270 mA 

Tamb = 75 °C IF max. 90 mA 
Repetitive peak forward current IFRM max. 500 mA 
Non repetitive peak forward current (t <1 s) IFSM max. 800 mA 
Operating ambient temperature Tamb max• 75 ° C 
Storage temperature Tstg —55 to +90 °C 

THERMAL RESISTANCE 

From junction to ambient Rth j -a = 0.35 ° C/mW 

CHARACTERISTICS Tamb = 25 °C Tamb = 60 ° C 

Forward voltage IF = 0.1 mA VF < 0.21 < 0.15 V 
IF = 10 mA VF < 0.41 < 0.35 V 
IF = 500 mA VF < 0.90 V 

Reverse current VR = 1.5 V IR < 3.5 < 20 µA 
VR = LO V IR < 10 < 45 µA 
VR = 25 V IR < 50 < 100 µA 

Reverse recovery current when switched 
from IF = 400 mA to VR = 10 V; Tamb = 25 ° C 

measured at trr = 3.5 µs IR < 150 µA 

MECHANICAL DATA Dimensions in mm 

a i •5A1O`(not tinned) 

E 
N 

~ 15.0 ̂ 1°' ~ . 37 min 
~~ d 

The red dot indicates the cathode side 

noeen 

March 1968 1 
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OA47 

GOLD BONDED DIODE 

Gotd bonded germanium diode in subminiature all glass DO-7 envelope, intended 
for switching applications and general purposes. 

QUICK REFERENCE DATA 

switched 

VR max. 25 V 

voltage VRRM max. 25 V 

IF max. 110 mA 

current IFRM max. 150 mA 

T~ max. 75 °C 

150 mA VF < 1 .1 V 

= 10 V Qs < 600 pC 

Continuous reverse voltage 

Repetitive peak reverse 

Forward current (d.c.) 

Repetitive peak forward 

Junction temperature 

Forward voltage at IF = 

Recovered charge when 
from IF = 10 mA to VR

MECHANICAL DATA 

DO -7 
0 
E 
N 

O 

Zg 

` 
~n 
8 

not tinned 
max 2max 

 •'L 

~ 25.4min 

U 
' 76max 

u 
Imin. mounting width 13 

Dimensions in mm 

k. 

1~ 

Q 25.4min
~ noeem ~ 

The coloured band indicates the cathode 

March 1968 1 
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RATINGS (Limiting values) 1) 

Voltages 

Continuous reverse voltage VR' max. 25 V 

Repetitive peak reverse voltage VRRM max. 25 V 

Non repetitive peak reverse voltage (t<1 s) VRSM max. 30 V 

Currents 

Forward current (d . c .) Ip max . 110 mA 

Average rectified forward current 
(averaged over any 20 ms period) IFAV max. 110 mA 

Repetitive peak forward current IFRM max. 150 mA 

Non repetitive peak forward .current (t<1 s) IFSM max. 200 mA 

Temperatures 

Storage temperature Tstg -65 to +75 ° C 

Junction temperature Tj max . 75 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air R th j -a . 0.45 °C/mW 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2 March 1968 



OA 47 

CHARACTERISTICS 

Forward voltage at T~ = 25 °C 

IF = 0.1 mA VF < 0.20 V 

IF = 1.0 mA Vg < 0.31 V 

IF 10 mA VF < 0.45 V 

IF = 30 mA VF < 0.65 V 

IF 150 mA VF < 1.10 V 

Forward voltage at T~ = 60 ° C 

IF = 0.1 mA VF < 0.14 V 

IF = 1.0 mA VF < 0.28 V 

IF 10 mA Vp < 0.43 V 

IF = 30 mA VF < O.b2 V 

IF = 150 mA VF < 1.10 V 

Reverse current at T~ = 25 °C 

VR = 1.5 V IR < 3.5 µA 

VR = 10 V IR < 15 µA 

VR = 20 V IR < 50 µA 

VR = 25 V IR < 100 µA 

Reverse current at T~ = 60 °C 

VR = 1.5 V IR < 20 µA 

VR 10 V IR < 40 µA 

VR 20 V IR < 90 µA 

VR 25 V IR < 160 µA 

Diode capacitance 

VR = 1 V; f = 1 MHz Cd < 3.5 pF 

~~ 

March 1968 
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CHARACTERISTICS (continued) 

Reverse recovery time when switched 
from IF = 10 mA to VR = 1 V; R L = 100, S2 

VR 
Measured at IR = 10 ~ of R L 

Test circuit: 

r ~~ f 1 ry 1 
RS=5W1 

V =VR +IF .R 5 

sampling 
oscilloscope 

R; = 50I1 

uwa 

T~=25°C 

~R 
input pulse 

trr < 70 ns 

t {- t„ 

/ +R~ 

output pulse 

' ) IR =lO~ofR 
L 

Reverse pulse: Rise time tr = 0.6 ns 

Pulse duration tp = 100 ns 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Qs < 600 pC 
Recovered charge when switched 

from IF = 10 mA to VR = 10 V; R L = 1 kS2 

Test circuit: 

D1 = D2 = BAW62 

QU.T. 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

D1 

tr = 2 ns 

tp = 0.4 µs 

d = 0.02 

output pulse 

4 February 1969 
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OA72 
OA73 

POINT CONTACT DIODES 

OA 70: this type has been superseded by the OA90 

OA72: this type has been superseded by the AA119 

OA73: this type has been superseded by the AA119 

Spetember 1971 1 





OA79 
OA81 
OA85 

POINT CONTACT DIODES 

OA79: this type has been superseded by the AA119 

OA81: this type has been superseded by the OA91 

OA 85: this type has been superseded by the OA95 

September 1971 1 
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OA 90 

POINT CONTACT DIODE 
Germanium diode in subminiature all glass DO-7 construction for use as video de-
tector. 

MECHANICAL DATA Dimensions in mm 

DO-7 
0 
E not tinned N 
u~ 2max 
O 
a 

cv~ 

E 
t!') 

a 

i  
a 

~ 

2max 

I I~ \\ 

► ~ ► ~ ~ 
25.4min 

~zoeeso 

min. mounting width 13 

The coloured band indicates the cathode 

I 1
~ 

~ 2rJ.4mfn I 7c~max 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Average reverse voltage (averaged 

over any 50 ms period) 
Repetitive peak reverse voltage 
Non repetitive peak reverse voltage 
Average forward current (averaged 

over any 50 ms period) 
Repetitive peak forward current 
Non repetitive peak forward current (t < 1 s) 
Storage temperature 
Operating ambient temperature 

CHARACTERISTICS 

Forward voltage 

IF = 0.1 mA 

IF = 10 mA 

Ip = 30 mA 

Reverse current 

V R =1.5V 

VR= 10 V 

V R = 20V 

V R = 30V 

VF 

VF 

Vp 

IR

IR 

IR 

IR

VR 

VRRM 
VRSM 

IF 

IFRM 
IFSM 
Tstg 

Tamb 

Tam = 25 ° C 

max. 20 V 
max. 30 V 
max. 40 V 

max . 8 mA 
max. 45 mA 
max. 200 mA 
—55 to +90 oC 
—55 to + 75 oC 

60 °C 

typ. 0.18 typ. 0.12 V 
0.1 to 0.25 < 0.20 V 
typ. 1.0 typ. 0.95 V 
0.5 to 1.5 0.4 to 1,4 V 
typ. 2.0 typ. 1.95 V 
1.1 to 3.2 1.0 to 3.1 V 

typ. 2.4 typ. 11 µA 
< 10 < 40 µA 
typ. 20 typ. 45 µA 
< 135 < 270 µA 
typ. 90 typ. 140 µA 
< 450 < 650 µA 
typ. 300 typ. 400 µA 
< 1100 < 1500 µA 

March 1969 1 
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APPLICATION INFORMATION 

Measuring circuit 

Video detector circuit 

Vim = 5 1.4 0.5 5 V 

f = 40 40 40 30 MHz 
CL = 10 10 10 10 pF 
R L = 3 3 3 3.9 kS2 
n typ. 63 54 34 >60 °Jo
Rd typ. 2.4 2.8 3.7 >2.9 kS2 

Ia 220pF 

~ ~ U a ~ 

n .1. ~ 
o ~ n 
U ~ 

u 
U 

Q of the tuned circuit with removed diode: Q = 19 

Iam = 2.5 0.25 mA 

B = 4.7 4.1 MHz 

Vo typ. 2.7 0.20 V 

40 

IF

(mA) 

20 

7209027 

Tamb=25°C 

75°C-

00
10 20 ~RRM (~) 30 

~zosaxs ~ 

T 

V°

DVS =190V 

2 March 1968 
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~} ~ 

Q
1Q

0 
~ K `. 
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L\ 
0 
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7210803 

50 

typical va ues 
r1-rectifying eff c envy 

--r d =damping resistance 
f_30MHz ; R~=3.9k.R, 

0 
0 2 4 6 V~m (V) 8 

rd 

(k.fl.) 

20 

10 

0 

June 1969 5 
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POINT CONTACT DIODE 
Germanium diode in subminiature all glass DO-7 construction for general purposes. 

MECHANICAL DATA Dimensions in mm 

DO-7 ° E 
N not tinned 
to 2max 2m°% 
O 

0 

c~ 
u'~ 

a 

~  2S.4min ~ . 

u 
. 7 6 max 

f~ 
25.4m'" 

~ ~ ~zoeesa ~ 

 .a 
min. mounting width 13 

The coloured band indicates the cathode 

RATINGS Limiting values in accordancewith the Absolute Maximum System (IEC 134) 

Average reverse voltage (averaged 
over any 50 ms period) 

Repetitive peak reverse voltage 
Average forward current (averaged 

over any 50 ms period) 
Repetitive peak forward current 
Non repetitive peak forward current (t < 1 s) 
Storage temperature 
Operating ambient temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF = 0.1 mA V F 

IF = 10 mA VF 

IF = 30 mA 

Reverse current 

VR=1.5V 

VR = lOV 

VR= 75V 

VR=100V 

VF 

IR 

IR

IR 

IR 

VR max. 90 V 

VRRM max. 115 V 

IF max. 50 mA 

IFRM max. 150 mA 

IFSM max. 500 mA 
Tstg -55 to +75 °C 

Tamb -55 CO +75 °C 

Rth j -a = 0.4 °C/mW 

Tamb = 25 oC Tamb = 60 oC 

typ. 0.18 typ. 0.1 V 
0.1 to 0.25 0.05 to 0.2 V 

typ. 1.2 typ. 1.05 V 
0.65 to 1.9 0.55 to 1.8 V 
typ. 2.1 typ. 1.9 V 
1.0 to 3,3 0.9 to 3.15 V 

typ. 1.5 typ. 15 µA 
0.3 to 7 6 to 45 µA 

typ . 4 typ. 20 µA 
0.5 to 11 9 to 60 µA 

typ. 40 typ. 115 µA 
5.5 to 180 35 to 260 µA 

typ. 75 typ. 190 µA 
10 to 275 60 to 450 µA 

March 1969 1 
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80 

IF 
(mA1 

60 

40 

20 

Tomb=25°C 
----Tamb=60 °C 

 X10
 IF 
(mA)

5 

i

~zo~~sa 

1— ~R(v) 05 

i
0 

20 

(~A) 

a5 1 vF(v)-

~zo~~s~ 

00 

i

20 

Tmb =~5°C 
~~■.:~
 ~~~ 
 ~ 50°C 
 ~~~ 

75°C. 

40 60 BO 100 VRRM~~~ 120 
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POINT CONTACT DIODE 
Germanium diode in subminiature all glass DO-7 envelope, intended for switching 
applications . 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 15 V 
Repetitive peak reverse voltage VRRM max. 15 V 
Non repetitive peak reverse voltage (t < 1 s) VRSM max. 20 V 
Average forward current IFAV max . 7 mA 
Forward current (d.c.) IF max. 10 mA 
Repetitive peak forward current IFRM max. 50 mA 
Non repetitive peak forward current (t < 1 s) IFSM max. 100 mA 
Operating ambient temperature Tamb max . 75 oC 
Storage temperature Tstg -55 to +90 oC 

THERMAL RESISTANCE 

From junction to ambient Rthj-a = 0.55 oC/mW 

CHARACTERISTICS 

Forward voltage at Tamb = 25 oC 

VF
typ. 0.55 
0.30 to 1.00 

V 
V 

IF=3mA 

Reverse current at Tamb = 60 oC 

VR=15V IR 
typ. 
< 

40 
155 

µA 
µA 

Reverse recovery current when switched 

IR 
typ. 
< 

80 
300 

µA 
µA 

fromIg =SmAtoVR=SV;Tamb=25oC 
measured at trr = 0.5 µs 

measured at trr = 3.5µs IR
typ. 
< 

15 
60 

µA 
µA 

Diode capacitance at f = 0.5 MHz 
VR=0.75 V; Tamb =25°C Cd < 0.5 pF 

MECHANICAL DATA Dimensions in mm 

DO-7 0 
E 
N 

O 
0 
E 

N= 

not tinned 
Zmax 2max 

~ ZS.~+min CI

I 
►~ 7.smax ' 

lJ 
~~ ►~ 
min. mounting width 13 

The coloured band indicates the cathode 

~ ~ 25.4min . 
~zoesso 
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POINT CONTACT DIODE 
Germanium diode in subminiature all glass DO-7 construction for general purposes. 

MECHANICAL DATA Dimensions in mm 

DO-7 E 
N 
LL7 
O 

E 

not tinned 
max Amax 

~~I 
II

'' ~ _ 
~ 25.4min n ~ Z6 max -i - .—:_ 

; ; ~zoeeso 

min. mounting widt 1 J~3 

The coloured band indicates the cathode 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Average reverse voltage (averaged 
over any 50 ms period) 

Repetitive peak reverse voltage 
Average forward current (averaged 

over any 50 ms period) 
Repetitive peak forward current 
Non repetitive peak forward current (t < 1 s) 
Storage temperature 
Operating ambient temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 

IF = 0.1 mA 

IF = 10 mA 

IF = 30 mA 
Reverse current 

VR = 1.5 V 

VR= lOV 

VR= 75V 

VR=100V 

VF 

VF 

VF

IR 

IR 

IR 

IR 

VR 

VRRM 

IF 

IFRM 
IFSM 
Tstg 
Tamb 

Rth j-a 

Tam = 25°C 

max. 90 V 
max. 115 V 

max. 50 mA 
max. 150 mA 
max. 500 mA 
-55 to +75 oC 
-55 to +75 °C 

= 0.4 oC/mW 

Tam = 60 °C 

typ, 0.18 typ. 0.1 V 
0.1 to 0.25 0.05 to 0.2 V 

typ. 1.05 typ. 0.95 V 
0.65 to 1.5 0.55 to 1.4 V 
typ. 1.85 typ. 1.75 V 
1.0 to 2.6 0.9 to 2.5 V 

typ. 1.2 typ. 12 µA 

0.4 to 4.5 5.5 to 26 µA 
typ. 2.5 typ. 17 µA 

0.8 to 7 8 to 40 µA 
typ. 35 typ. 100 µA 

5.7 to 110 20 to 250 µA 
typ. 80 typ. 200 µA 

10 to 250 30 to 430 µA 

~~ 
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OA200 
OA 202 

SILICON DIODES 

Silicon alloyed general purpose diodes in a subminiature all glass DO-7 enve-
lope. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR 

OA200 OA202 

max. 50 150 V 
~~ 

Repetitive peak forward current IFRM max. 250 mA 

Thermal resistance from junction 
to ambient Rth j -a = 0.4 °C/mW 

Forward voltage 
IF = 30 mA; Tamb - 25 °C VF typ. 0.9 V 

Reverse recovery time when switched 
from IF = 30 mA to VR = 35 V; 
R L =2.5kS2 
measured at IR = 4 mA trr typ. 3.5 µs 

MECHANICAL DATA 

DO -7 0 E 
N 
to 
O 
s 

not tinned 
2maz 2 moa 

E ~ 

a 

z  a 
II~ ~ 

~ 2S.4min n ~ ~.sn'°X . 
I I /~

Dimensions in mm 

~ ~j 25.4min 
720Bfi50 ~ 

~. .~ 
min. mounting width 13 

The coloured band indicates the cathode 

March 1968 1 
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OA 202 

RATINGS (Limiting values) I) 

Voltage 

Continuous reverse voltage OA200
OA202 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) 

Average forward current for 
sinusoidal operation 

Forward current (d.c.; see page 4) 

Repetitive peak forward current 

Temperatures 

Storage temperature 

Operating ambient 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

VR 
VR

max, 
max, 150 

Tamb = 25 oC 

50 V 
V 

Tamb = 125 oC 

IFAV max. 160 48 mA 

IFAV max. 80 40 mA 

Ip max. 160 48 mA 

IFRM max. 250 125 •mA 

Tstg -55 oC to +125 ° C 

Tamb max. 125 oC 

Rth j -a = 0.4 °C/mW 

Forward voltage Tamb = 25 oC Tamb = 125 

IF = 0.1 mA VF 
typ, 
< 

0.52 
0.62 

- 
0.30 

V 
V 

IF = 10 mA VF 
typ. 0.80 - V 
< 0.96 0.65 V 

IF = 30 mA VF 
typ. 
< 

0.90 
1.15 

- 
0.80 

V 
V 

Reverse current 

OA200 IR 
typ. 
< 

0.02 
0.10 

1 
10 

µA 
µA VR = VRmax 

OA202 IR 
typ, 0.01 0.5 µA 
< 0.10 10 µA 

Diode capacitance 

VR = 0.75 V; f = 0.5 MHz Cd 
typ. 10 pF 
< 25 pF 

1) Limiting values according to the Absolute 
IEC publication 134. 

° C 

Maximum System as defined in 

2 March 1968 
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OA 202 

CHARACTERISTICS (continued) 

Reverse recovery current when switched from 

Ig=5mAtoVR=5V;RL=2.5kS2 
measured at trr = 3.5 µs 

t rr  = 10 µs 

Reverse recovery current when switched from 

IF=30mA toVR=35 V;RL=2.5kSZ 
measured at trr = 3.5 µs 

trr  = 10 µs 

Test circuit: 
diode under test 

Rc= 500.fL 

V 

V=VRtIF.RS 
1tF 

,,~. 1 
~ i R ~ 

1 N 

'~' T 
(shunt diode) 

oscilloscope 

R, ~ tOMJL 

]Z0911 

Tamb = 25 oC 

IR typ. 1.2 mA 
Ig typ. 35 µA 

IR typ. 4 mA 
IR typ. 230 µA 

t  230NA 

t rr =lONs
t rr =3.5N5 

4mA --= 

VR input pulse 
IR 

output waveform 

Reverse pulse: Rise time tr 5 0.1 µs Oscilloscope: Capacitance C = 40 pF 
Duty cycle b = 0.5 
Frequency f = 50 kHz 

150 

IFAV 

(rnA) 

100 

50 

Rise time tr = 25 ns 

00

Max permissible overage rectified 
forward current for pulse operotioi 

IF ~ ~ IFRM 

IFAV 
0 

i i i i ~=t 
i ~ i i tt 

.J L_~J L_—  

t~ 

02 04 os 
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1 N914 
1 N914A 
1N914B 

SILICON OXIDE PASSIVATED DIODES 

Whiskerless diodes in a hard glass subminiature envelope. 
These high speed diodes are primarily intended for fast logic applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Forward voltage 

1N914 ; IF = 10 mA 

1N914A: IF = 20 mA 

1N914B: IF = 100 mA 

Reverse recovery time when switched 
from IF = 10 mA to VR = 6 V; 

R L = 10052 

measured at IR = 1 mA 

VR max. 75 V 

VRRM max. 100 V 

IFRM max. 225 mA 

VF < 1 V 

trr < 4 ns 

MECHANICAL DATA 

min. mounting width 7.6 
i- ~I 

.34max ~ U 

 ~ I I Q 
 ~~ 
I 

25.4"'i" ~~ 6.35"'°" J~ 25.4min ' 

E.I.A. colour code 

Dimensions in mm 

May 1970 1 



1 N 914 
1 N914A 
1N914B 

RATINGS (Limiting values) 1) 

Voltages 

Continuous reverse voltage VR max. 75 V 

Repetitive peak reverse voltage VRRM max. 100 V 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) Tam = 25 oC IFAV max. 75 mA 

iamb = 150 °C IFAV max. 10 mA 

Forward current (d.c.) IF max. 75 mA 

Repetitive peak forward current IFRM max. 225 mA 

Non repetitive peak forward current (t=1 s) IFSM max. 500 mA 

Total power dissipation Ptot max. 250 mW 

Temperatures 

Storage temperature Tstg -65 to +200 oC 

Operating ambient temperature Tam  -65 to +175 oC 

CHARACTERISTICS Tj = 25 °C unless otherwise specified 

Forward voltages 

1N914 IF = 10 mA 
1N914A: IF = 20 mA VF < 1 V 
1N914B: IF = 100 mA 

1N914B: IF = 5 mA VF 0.62 to 0.72 V 

Reverse breakdown voltage 

IR = 100 µA V(gR)R > 100 V 

Reverse currents 

VR =20V 

VR=75V 

VR=20 V;Tj =150°C 

1N914B: VR=100V 

Diode capacitance 

VR=O;f=1MHz 

IR < 25 nA 

IR < 5 µA 

IR < 50 µA 

IR < 100 µA 

Cd < 4 pF 

1} Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2 March 1968 



1 N 914 
1 N914A 
1 N914 B 

CHARACTERISTICS (continued) 

Forward recovery voltage when switched to 

IF = 50 mA; tr = 20 ns 

Test circuit: 

T~ = 25 °C unless otherwise specified 

input pulse 
I 1kl1 450lL 

R5=50,I]. 
D.U.T. 

Current pulse: Rise time 

Pulse duration tp = 120 ns 

Dury cycle S = 0.01 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

oscilloscope 
R; = 50dL 

VFM < 2.5 V 

V 
output pulse 

tr. _ 20 ns Oscilloscope: 

Rise time tr = 0.35 ns 

Reverse recovery time when switchel3 from 

IF = 10 mA to VR ; RL = 100 St 
measured at IR = 1 mA; switched to VR = 1 V 

VR = 6 V 

Test circuit: 

R1SL=J5~0,11 

V=VR +Ip .R5 

r 

 ~~ 

sampling 
oscilloscope 

R; = 50.(1 

mooex 

tp 

~

`

—lo°i° 

490°I° 

input pulse 

trr < 8 ns 

trr < 4 ns 

t 
,~ t~~ _ l~ ~~ t

/ I " R 

output pulse 

*)IR = 1 mA 

Reverse pulse: Rise time tr = 0.6 ns Osc'lloscope: 

Pulse duration tp = 100 ns Rise time tr = 0.35 ns 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

February 1969 3 



1N914 
1 N914A 
1N914 B 

CHARACTERISTICS (continued) 

Rectifying efficiency 

V~ 
n=  

T~ = 25 ° C unless otherwise specified 

Vi(rms) 1~ 

f = 100 MHz; Vi(rms) = 2 V n > 45 

Test circuit: 
0.UT 

4 March 1968 



1N916 
1N916A 
1N916B 

SILICON OXIDE PASSIVATED DIODES 

Whiskerless diodes in a hard glass subminiature envelope. 
These high speed diodes are primarily intended for fast logic applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 

Forward voltage 

1N916  IF = 10 mA 

1N916A: IF = 20 mA 

1N916B : Ip = 30 mA 

Reverse recovery time when switched 
from IF =l0mA toVR =6V; 

R 
L 

= 100 S2 
measured at IR = 1 mA 

MECHANICAL DATA 

min. mounting width 7.G 
~ ►^ 

a4^~x. u 

VR max. 75 V 

VRRM max. 100 V 

1FRM max. 225 mA 

VF < 1 V 

trr < 4 ns 

I I i j a 

25.4min 
~I _ 

~5maa 25.4mm
~, 

E.I.A. colour code 

Dimensions in mm 

~zoe~coz 

May 1970 1 



1:V 916 
1N916A 
1N916B 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR max. 75 V 

Repetitive peak reverse voltage VRRM max. 100 V 

Currents 

Average rectified forward current 
(averaged over any 20 ms period) Tam = 25 °C 

Tam = 150 °C 

Forward current (d. c. ) 

Repetitive peak forward current 

Non repetitive peak forward current (t = 1 s) 

Total power dissipation 

1FAV 
1FAV 

IF 

IFRM 

IFSM 

Ptot 

max. 75 mA 

max. 10 mA 

max. 75 mA 

max. 225 mA 

max. 500 mA 

max. 250 mW 

Temperatures 

Storage temperature Tstg -65 to +200 oC 

Operating ambient temperature Tam -65 to +175 oC 

CHARACTERISTICS 

Forward voltages 

TJ = 25 °C unless otherwise specified 

1N916 IF = 10 mA 
VF 

V F 

< 1 

0.63 to 0.73 

V 

V 

1N916A: IF = 20 mA 
1N916B : IF = 30 mA 

1N916B: IF = 5 mA 

Reverse breakdown voltage 

IR = 100 µA V(BR)R > 100 V 

Reverse currents 

VR=20V IR < 25 nA 

VR=75V I R < 5 µA 

VR=20 V;TJ=150oC IR < SO µA 

Diode capacitance 

Cd < 2 pF VR=O;f=1MHz 

2 January 1969 



1N916 
1N916A 
1N916B 

CHARACTERISTICS (continued) 

Forward recovery voltage  when switched to 

IF = 50 mA; tr = 20 ns 

Test circuit: 

Rg
n

Od1 

J L 
oscilloscope 

Ri =50,(L 

TJ = 25 oC unless otherwise specified 

Current pulse: Rise time tr = 20 ns 

Pulse duration tp = 120 ns 

Duty cycle b = 0.01 

VFM < 2.5 V 

input. pulse output pulse 
V 

VFM 

~. 
Haan t 

Oscilloscope: 

Rise time tr = 0.35 ns 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Reverse recovery time  when switched from 

IF = LO mA to VR = 6 V; RL = 100 SZ 
measured at IR = 1 mA 

Test circuit: 

R,S=u5r0.[1 

V=VR +It RS 

sampling 
OSCiIIOSCOpe 

R, = 50.f1 

:roux 

t, t, 

io~~o 

~90°b

input pulse 

t 

trr < 4 ns 

~ t„ +~+ + t

/ ~R f,

output pulse 

*) IR = 1 mA 

Reverse pulse: ?ise time tr = O.b ns Oscilloscope: 

Pulse duration tp = 100 ns Rise time tr = 0.35 ns 

Duty cycle S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

January 1969 3 



1N~16 
1N916A 
1N916B 

CHARACTERISTICS (continued) 

Rectifying efficiency 

Vp 
~l - 

Vi(rms) v l 

f = 100 MHz; Vi(rms) = 2 V 

Test circuit: 
0.UT 

T~ = 25 oC unless otherwise specified 

n > 45 0 

4 January 1969 



1 N4009 

ULTRA HIGH SPEED SILICON DIODE 

General purpose diode for military and industrial applications. 

RATINGS Limiting values inaccordancewith the Absolute Maximum System (IEC 134) 

Voltage 

Continuous reverse voltage at Tamb = 25 oC VR max. 25 V 

Power dissipation 

Total power dissipation at Tamb = 25 oC Ptot max. 250 mW 

Temperature 

Storage temperature Tstg -65 to +200 oC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j_a = 0.6 oC/mW 

CHARACTERISTICS 

Forward voltage 

Tamb = 25 oC unless otherwise specified 

IF = 30 mA V p < 1 V 

Reverse breakdown voltage 

V(gR)R - 35 V IR = 5µA 

Reverse currents 

VR=25V IR < 0.1 µA 

VR =25 V;Tamb=150oC IR < 100 µA 

Diode capacitance 

Cd < 4 pF VR =O;f=1MHz 

MECHANICAL DATA Dimensions in mm 
min. mounting width  7.6 

E ~ k 

d 
25.4min _ 6.35`"°" 

3.4max _ I ~_

~ ~ a 
i  li 

~ 25.4min ' 

E.I.A. colour code 
azoee~eos 

May 1969 1 



1N4009 

CHARACTERISTICS (continued) Tamb = 25 oC unless otherwise specified 

Reverse recovery time when switched from 

IF=10mA toVR;RL=100 S2 
measured at IR = 1 mA; switched to VR = 1 V 

VR=6V 

Test circuit: 

RS=50.f1. 

V =VR~.R 5 

Reverse pulse: 

Rise time 

t

0.U.T. I 
I 
I 

F  _~ 

tr < 0.5 ns 

sampling 
OSCinOSCOpe 

R, = 50.fL 

input pulse 

Oscilloscope: 

Rise time 

trr 

trr 

< 4 ns 
< 2 ns 

t 
+t~ t.~ i 

~—//_/~~'~~( 

t 

+R*

output pulse 

`)IR=1mA 

tr < 0.6 ns 

2 February 1969 



1N4148 
1N4446 
1N4448 

ULTRA HIGH SPEED SILICON DIODES 

Whiskerless diodes in a subminiature DO-35 envelope. 
These high speed diodes are primarily intended for fast logic applications. 

QUICS REFERENCE DATA 

Continuous reverse voltage 

Repetitive peak reverse voltage 

Repetitive peak forward current 1N4148 

1N4446; 1N4448 

Forward voltage 

1N4148: IF = 10 mA 

1N4446: IF = 20 mA 

1N4448: IF = 100 mA 

Reverse recovery time when switched 
from IF=lOmA toVR=6V; 
RL =100 S2 

measured at IR = 1 mA 

VR max. 75 V 

VRRM max. 75 V 

IFRM max. 225 mA 

IFRM max. 450 mA 

VF 

trr 

< 1 V 

< 4 ns 

MECHANICAL DATA 

DO-35 min. mounting width _~ 

Dimensions in mm 

5.1 

m ~ 
~i 
j~ 

U 
I I

~ 
o 

k 
I 

I I a~ i l~ 
ti t . ~ ' r _ l

l 25.4'"'" _4.25^'°` j 254min 
~~~ nw»a.i 

Cathode indicated by coloured mark or by broad 
band if colour coded (see General Section) 

September 1971 1 



1N4148 
1N4446 
1N4448 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134 ) 

Voltages 
1 N4148 

1N4446 
1N4448 

Continuous reverse voltage VR max. 75 75 V 
Repetitive peak reverse voltage VRRM max. 75 75 V 

Currents 

Average rectified forward current 1FAV max. 75 150 mA 
Forward current (d. c.) IF max. 75 200 mA 
Repetitive peak forward current IFRM max. 225 450 mA 
Non repetitive peak forward current t = 1µs IFSM max. 2000 2000 mA 

t = 1 s IFSM max. 500 500 mA 

Total power dissipation up to Tamb = 25°C Ptot max. -500 mW 

berating factor 2.85 mW/°C 

Temperatures 

Storage temperature Tstg —65 to +200 °C 
Junction temperature TJ max. 200 °C 

CHARACTERISTICS 

Forward voltages 

1N4148: IF = 10 mA 
1N4446: Ip = 20 mA 
1N4448: IF = 100 mA 

1N4448; IF = 5 mA 

Reverse breakdown voltage 

IR = 100 µA 
IR = 5µA 

Reverse currents 

V R = 20 V 
VR= 20 V;TJ= 100°C 
VR= 20 V;TJ =150°C 

Diode capacitance 

VR=O; f=1MHz 

T~ = 25 °C unless otherwise specified 

VF < 1 V 

VF 0.62 to 0.72 V 

V (gR )R > 100 V 

V(BR)R > 75 V 

IR 
1N4448 IR

IR 

< 25 nA 
< 3 µA 

< 50 µA 

Cd < 4 pF 

2 May 1969 



1N4148 
1N4446 
1N4448 

CHARACTERISTICS (continued) 

Forward recovery voltage when switched to 

IF =SOmA;tr =20ns 

Test circuit: 

R5= 0.0. 

J L 
oscilloscope 

R; = 50dL 

Current pulse: Rise time tr = 20 ns 

Pulse duration tp = 120 ns Rise time tr = 0.35 ns 

Duty cycle b = 0.01 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

T~ = 25 °C unless otherwise specified 

1N4448 VFM < 2.5 V 

input pulse 
V 

output pulse 

fi
~F M 

Haul t 

Reverse recovery time  when switched from 

Ig= lOmAtoVR=6V; Rl,= 10052 
measured at IR = 1 mA 

Test circuit: 

RS=50.(1 

v=vR + F RS

sampling 
OSCIllOSCOp! 

R; = 5011 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

ii i°aii 

tr = 0.6 ns 

tp = 100 µs 

b = 0.05 

VR

Oscilloscope: 

tr tp 

—lo°~° 

90°b 

input pulse 

t rr < 4 ns 

t ~ 
t„ 

«l~ ~ 3 
///,}( 

t 

~ +R*

output putse 

") IR=1mA 

Oscilloscope: 

Rise time tr = 0.35 ns 

Circuit capacitance C _< 1 pF (C =Oscilloscope +parasitical capacitance) 

May 1969 





7N475V 
1 N4151 
1 N4154 

ULTRA HIGH SPEED SILICON DIODES 

Whiskerless diodes in a subminiatureDO-35 envelope. 
The 1N4150 is primarily intended for general purpose use in computer and indus-
trial applications. The 1N4151 and 1N4154 are intended for military and industrial 

applications. 

QUICK REFERENCE DATA 

1N4150 1N4151 1N4154 

Continuous reverse voltage VR max. 50 50 25 V 

Repetitive peak reverse voltage VRRM inax. - 75 - V 

Repetitive peak forward current IFRM max. 0.60 0.45 0.45 A 

Non repetitive peak forward current 
t = 1µs IFSM max. 4 - - A 

t = 1 s IFSM max. 0.5 - - A 

Forward voltage 

I F = 30 mA V F < - - 1 V 

IF = 50 mA V F < - 1 - V 
Ip=200mA VF < 1 - - V 

Reverse recovery time when switched 
from: IF = 400 mA to IR = 400 mA 

measured at IR = 40 mA t rr < 6 - - ns 
IF =10mA toIR=10mA 

measured at IR = 1 mA trr < - 4 4 ns 

MECHANICAL DATA 

DO-35 

k
I 

September 1971 

U 

min. mounting width 5.1 

25.4 min 4.25T°` 

rh 

U 

I I 
~ I I 

ro 

_ 25.4 min 

72io39J.i 

E 

0 

Dimensions in mm 

1135m°~ 
~~ 

Cathode indicated by coloured mark or by 

broad band if colour coded (see General Section) 

~. 



1 N4150 
1 N4151 
1N4154 

RATINGS Limiting values in accordance with the Absolute Maximum System 

Voltages 

Continuous reverse voltage 
Repetitive peak reverse voltage 

Currents 

Forward current (d.c.) 
Repetitive peak forward current 
Non repetitive peak forward current 

t = 1µs 
t = 1 s 

Total power dissipation 
up to Tamb = 25 oC 

berating factor 

Temperature s 

Storage temperature 
Junction temperature 

CHARACTERISTICS Tamb = 25 °C unless otherwise specified 

(IEC 134) 

1 N4150 1N4151 1N4154 

VR max. 50 50 25 V 

VRRM max. - 75 - V 

Ip max. 0.3 0.2 0.2 A 

IFRM max. 0.60 0.45 0.45 A 

IFSM max. 4 - A 

IFSM max. 0. 5 - A 

Ptot max. 500 mW 

2.85 mW/oC 

Tstg -65 to +200 oC 
TJ max. 200 oC 

Forward voltages 

~~F 

VF 

VF 

VF 

> 
< 

> 
< 

< 

> 
< 

1N4150 1N4151 1N4154 

IF = 1 mA 

IF = 10 mA 

IF = 30 mA 

IF = 50 mA 

0.54 
0.62 

0.66 
0.74 

- 

0.76 
0.86 

- 
- 

- 
- 

- 

- 
1 

- 
- 

- 
- 

1 

- 
- 

V 
V 

V 
V 

V 

V 
V 

IF = 100 mA VF > 0.82 - - V 
< 0,92 - - V 

> 0.87 - - V IF = 200 mA VF < 1 - - V 

Reverse breakdown voltage 

V(BR)R > - 75 35 V IR = 5µA 

Reverse currents 

VR = 25 V I R < - - 0.1 µA 
VR=25 V;Tamb=150oC I R < - - 100 µA 
VR = SO V I R < 0.1 0.05 - µA 
VR =50 V;Tamb=150oC IR < 100 50 - µA 

2 February 1970 



1N4150 
1N4151 
1N4154 

CHARACTERISTICS (continued) 

Diode capacitance 

VR =O;f=1MHz 

Reverse recovery time when switched from: 

IF =10 to 100mAtoIR=l0 tol00mA 
measured at IR = 0.1 x Ip 

IF = 200 to 400 mA to IR = 200 to 400 mA 
measured at IR = 0.1 x IF

IF =10mA toIR =1mA 
measured at IR = 0.1 mA 

IF = 10 mA to IR = 10 mA 
measured at IR = 1 mA 

IF =10mA toVR =6V;RL =100 S2 

measured at IR = 1 mA 

Test circuit: 

Rs = 50.[L 
O 

0.U.T. 

0 

sampling 
OSCIlIOSCOpe 

R; = 501E 

Reverse pulse: Rise time 

Pulse duration 

Duty cycle 

nioaez. 

~F 

0 

1N4150 1 N4151 1N4154 

Cd < 2.5 

trr < 4 

trr < 6 

trr

trr 

< 6 

input pulse 

2 

4 

2 

4 pF 

— ns 

— ns 

— ns 

4 ns 

2 ns 

*l~ ~ trr _ 

t + ///,jT~ t 
~ +R*

output pulse 

* value at which trr is measured 

tr = 0.5 ns Oscilloscope: 

tp = 100 µs Rise time tr = 0.6 ns 

S = 0.05 

Circuit capacitance C < 1 pF (C =Oscilloscope +parasitical capacitance) 

Forward recovery time when switched from 

I=OtoIF=200mA 
tr = 0.4 ns; tp = 100 ns 
S < 0.01; measured at Vf r = 1 V 1N4150 tgr < 10 ns 

Mfr 

rznam 

February 1970 

tfr 
time 





Variable capacitance diodes 





BA102 

VOLTAGE DEPENDENT CAPACITOR 

Silicon voltage dependent capacitor in subminiature all -glass DO-7 construction 
intended for automatic frequency control in television receivers. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 20 V 

Reverse current (d.c.) IR max. 100 µA 

Junction temperature 

Capacitance ratio 

Tj 

Cd (VR = 10 V) 

max. 

~ 

90 

0 '~ 

°C 

Cd (V 4 V R= ) 

MECHANICAL DATA Dimensions in mm 

DO-7 E 
r 

2max 
not tinned 

max 
O 
a 

~~ 
E } _ 
~+ 

a 
, ~, a 

min ~ ~~max ~ ~ 25.(~min ~ 

LJ u 

)208650 

~   —~ 

min. mounting width 13 

The coloured band indicates the cathode 

RATINGS (Limiting values) 1) 

Continuous reverse voltage VR max. 20 V 

Reverse current (d.c.) IR max. 100 µA 

Junction temperature Tj max. 90 °C 

Storage temperature Tstg -55 to +90 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.4 °C/mW 

1) Limiting values according to the Absolute Maximum System as defined in 

IEC publication 134. 

March 1968 1 



BA102 

CHARACTERISTICS 

Reverse current at T~ = 80 °C 

T~ = 25 °C unless otherwise specified 

VR = 20 V ~R ~ 5 µA 

Diode capacitance 
VR = 4 V; f = 0.5 MHz Cd 20 to 45 pF 1) 

Capacitance ratio at 
f < 300 MHz 

Cd (VR = 10 V) < 0 7 
Cd (VR = 4 V) 

Series resistance at VR = 4 V rD 
typ . 1 .7 
< 3 

S2 
S2 

Simplified equivalent circuit 

L Cd RD
--~ti-Y'"'~ ~'.~—~...c ; 

>~o.~b 

~—

L = lead inductance = 6 nH 
rD = series resistance 
Cd = diode capacitance (see page 3) i frequency independent up to f = 300 MHz 

These data apply at a distance between the two measuring points of 10 mm. 

APPLICATION INFORMATION 

Basic circuit for automatic frequency control in television receivers using the 
BA102 in series with the oscillator coil. 

Sensitivity of the discriminator 25 V/MHz 
Reduction of the frequency deviation Band I 1:10 

Band III 1:25 
1) For convenience reasons only the spread in the magnitude of Cd is indicated 

in more detail by means of coloured dots. 
At VR = 4 V; f = 0.5 MHz; T~ = 25 ° C 

white dot Cd 20 to 24 pF 
yellow dot : Cd 24 to 30 pF 
blue dot : Cd 30 to 37 pF 
green dot Cd 37 to 45 pF 

2 March 19(18 



BA102 

N 

v 

O 

„~,

N 
II 

1 

~{ 1 

O 
ti~ 

Q ~ 
~ 

o cl O d 
 C

O 

~ ~ O O O 
~ 0 0 0 

100 
cd --~  -   ~ 

(pFJ ~a~  i 
50 ~~ a 

A Q 

TO 

10 

5 

a 

1 
1 

f=0.5MHi 

~` ~~ 
max 

~~ 
typ 

min 

3 S 10 20 so VR (V) 100 

March 196ti 3 





B 8104 

SILICON PLANAR 
VARIABLE CAPACITANCE DOUBLE DIODE 

The BB104 is a variable capacitance double diode with common cathode in a plastic 
envelope. The device is primarily intended for electronic tuning in band II (f. m,), It 
is recommended for stages where large signals occur (e. g. oscillator circuits). 

QUICK REFERENCE DATA 

FOR EACH DIODE 

Continuous reverse voltage VR max. 30 V 
Junction temperature 'T~~ max. 100 ° C 
Reverse current at VR = 30 V IR < 20 nA 

BB104G BB104B 
Diode capacitance at f = 1 MHz 

VR=3V Cd pF 34-39 37-42 

Capcitance ratio Cd(VR= 3 V) typ. 2, 65 
Cd (VR = 30 V) 

Series resistance at f = 100 MHz 

VR is that value at which Cd = 38 pF rD 
typ. 
< 

0.3 
0.4 

S2 
S2 

MECHANICAL DATA 

---► BB104B: blue type marking oia ~x 
~ BB104G: green type marking 

Z 6065 

a k a 

I 
7.62 
max 

2.5 max t 

X6.5 max ~ 

i  max 

Dimensions in mm 

t 

0.75 max + 

~ J  -- 1.6min ~ 

~~ 
k 

~ —~ 2.54 
~ ~ 

^ZJ J

2.54 
--r-t °  ~ i 

i 2.3min ~ 

9260694 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D> severity IV, 6 cycles) 

April 1971 1 



BB104 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

FOR EACH DIODE 

Voltage 

Continuous reverse voltage VR max, 30 V 

Current 

Forward current (d. c,) IF max. 100 mA 

Temperatures 

Junction temperature Tj max. 100 °C 

Storage temperature Tstg —55 to +100 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 

CHARACTERISTICS 
Reverse current at VR = 30 V IR 

VR = 30 V; Tj = 60 ° C IR 

Diode capacitance at f = 1 MHz 

VR= 3\J 

VR=30V 

Capacitance ratio at f = 1 MHz 

Series resistance at f = 100 MHz 

Cd 

Cd 

= 0.6 ° C/mW 

typ, 1 nA 
< 20 nA 

typ, 5 nA 
< 200 nA 

BB104GIBB104B

34-39 37-42 pF 

typ, 
~ 

14 pF 

Cd (VR = 3 V) 
Cd (VR =30 V) tom' 

VR is that value at which Cd = 3b pF rD 

Temperature coefficient of the diode capacitance 
VR = 3 V n typ. 0.84 %/° C 

2.65 

typ. 0.3 S2 
< 0.4 S2 

MOUNTING AND SOLDERING INSTRUCTIONS 

Mounting 

The leads must not be bent with a radius of less than 0.5 mm near the seal. (This 
can be done by hand if care is taken to exert no pulling force). 

Soldering 

At a maxium iron or solder temperature of 300 ° C, the maximum permissible sol-
dering time is 3 seconds. The soldering spot may be at any distance from the seal. 
During soldering, care must be taken that the plastic body does not come into contact 
with any temperature higher than 125 ° C, 
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B 8104 

10 

IR

InAI 

1 

10-~ 

10-2

]2606]6 

typical values 

Ti=60°C

25°C 

100 

Cd 

(pFl 

75 

50 

25 

0 
10'~ 

10 VR IV) 102

10-2

( pFIpF ) 

10-3

10-

10"s 

7Z 60f ]7 

'~=temperature coefficient of tfte 
diode capacitance 

TI=O to 60°C 

i ~~ 
typ 

10 VR (V) 

7260680 

f=1MHz _ 
T)=25°C 

typ 

1 10 VR (VI 102

102
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12-BB105 

SILICON PLANAR VARIABLE CAPACITANCE DIODES 

The BB105A is intended for use in u.h.f. tuners up to frequencies of 790 MHz, 

The BB105B is meant for u:h.f. tuners up to frequencies of 860 MHz. 
'?'he BB105G is meant for v.h.f. tuners. 
Twelve matched diodes are delivered together, thus containing 4 triplets or 3 qua-
druplets. 
The capacitance difference between any two of the twelve diodes is less than 3% for 
the BB105A and BB105B and less than 6°~o for the BB105G over the voltage range from 
0.5 to 28 V. 

QUICK REFERENCE DATA 

Reverse voltage VR max. 28 V 

Reverse current at VR = 28 V IR < 100 nA 

BB105A BB105B BB105G 
Diode capacitance at f = 1 MHz 

VR =25V Cd
> 2.3 
< 2.8 

2.0 
2.3 

1.8 
2.8 

pF 
pF 

Capacitance ratio at f = 1 MHz Cd(VR = 3 V) > 4 4.5 4 
Cd(VR = 25 V) < 5 6 6 

Series resistance at f = 470 MHz 
VR is that value at which Cd = 9 pF rD 

typ.0.6 
< 0.7 

0.6 
0.7 

0.9 
1.2 

S2 
S2 

MECHANICAL DATA 

12-BB105A and B: marked on packing 
12 -BB105G : green dot on the envelope 

maz 
7.5 

~7.3 - ' 

+~---~ 1.1min 

2b++ 4 --► 

13 

a 
--~-~ 

0.2~ ~ ' 

Dimensions in mm 

The white band indicates 
the cathode side 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D, severity IV, 6 cycles). 

May 1971 1 



~z-gB~os 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)• 

Continuous reverse voltage VR max. 28 V 

Reverse voltage (peak value) VRM max. 30 V 

Forward current (d.c.) IF max. 20 mA 

Storage temperature Tstg —55 to +100 oC 

Junction temperature Tj max. 60 oC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a 0.4 oC/mW 

CHARACTERISTICS Tj = 25 oC unless otherwise specified 

Reverse current BB105A BB105B BB105G 

VR=28V IR < 100 100 100 nA 

VR=28 V;Tj =60oC IR < 0.5 0.5 0.5 µA 1 

Diode capacitance at f = 1 MHz 

VR=1V Cd typ. 17 17.5 17.5 pF 

VR=3V Cd typ. 11.5 11.5 11.5 pF 

VR=25V Cd 
> 
< 

2.3 
2.8 

2.0 
2.3 

1.8 pF 
2.8 pF 

Cd(VR= 
f = MHz 

3 V) > 
< 

4 
5 

4.5 
6 

4 

6 
Capacitance ratio at 1 

Cd(VR =25 V) 

Series resistance 

rD 
typ. 

< 

0.6 
0.7 

0.6 

0.7 

0.9 S2 
1.2 S2 

at f = 470 MHz and at that value 
~' of VR at which Cd = 9 pF 

at f = 200 MHz and IF = 5 mA rD typ. 0.4 0.4 0.4 S2 

SOLDERING AND MOUNTING NOTES 

1. Soldered joints may be at any distance from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 300 ° C; 
it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not come 

into contact with or be exposed to a temperature higher than 125 ° C. 

4. Leads should not be bent less than 0.5 mm from the seal ;exert no axial pull when 
bending. 

2 May 1971 



12-88105 

10 

IR

(nA) 

a1 

O.o, 

720!!93 

typical values 

j-60°C 

25°c 

10 VR (V) 100 

7206986 

typical values 

Cd 

101 

100 

0.99 

 U 

■■ 

0'980 

_. ■ 

~J 

~ZV 

5 

20 40 Tj °CS 60 

1000 

IR

(nA) 

ioo 

to 

~., 

7zoee94~ 

10
-3

~Mr 
20 40 Tj °C) 60 

7206695 

R=temperature coefficient of 
the diode capacitance 

'Tj =0 to 60°C 

10~ 

typ 

10 VR (V) 100 
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12-BB105 
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VR N) 100 

30 

Cd

(pF) 

20 

~~ii:::ice 
~~~~~~~1~ 
~~~~~~~1~ 

f _1MHz 
Tj•= 25~C 

:i 
tl 

~r=~~:/r~~7 N 
~~.■■■.1 0 
~~~~~~~1 11 ~~~om~ 

~~~~~~11 ~~~~~~~11 
u ~~~~~~11 

~~~~~~11 
~~~~~~11 O 
~~~~~~11 
~~~~■~11 ---...., 
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~f\/~1~~~~~~/tl 

~~~~~~~11 
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4 May 1971 



12-BB106 

SILICON PLANAR VARIABLE CAPACITANCE DIODE 

The 12-BB106 is a variable capacitance diode in a plastic envelope. The diode is pri-
marily intended for electronic tuning in v. h. f. tuners with extended Band I (FCC 
norm). Twelve matched diodes are delivered together, thus containing 4 triplets or 
3 quadruples. The matching is done at different voltages from O.SV to 28V. In this 
range the capacitance difference between any two diodes of one group is less than 3~ 

QUICK REFERENCE DATA 

Diode capacitance at f = 0.5 MHz 
VR = 3V 

VR = 25 V 

Capacitance ratio at f = 0. 5 MHz 

Series resistance at f = 200 MHz 
VR =that value at which Cd = 25 pF 

Cd

Cd 

Cd(VR = 3 V) 

Cd(VR = 25 V) 

rD 

> 20 pF 

4 to 5.6 pF 

4. 5 to 6.0 

typ. 0.4 <2 
< 0.6 S2 

MECHANICAL DATA 

0.75 
max 

+—~- 

75 

k

7.3 
a 

1.1
1
min _ fi r^- --rte 

T 
X2.6+ 4 f 2.6+ --► 

13 

0.2~ 1 __  
`f  '12613'12.1 

The red band indicates the cathode 

Dimensions in mm 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D, severity IV, 6 cycles). 

May 1971 1 



12-BB106 

RATINGS Limiting values in accordance with the Absolute Maximum System(IEC134) 

Voltage s 

Continuous reverse voltage VR max. 28 V 

Reverse voltage (peak value) VRM max. 30 V 

Current 

Forward current (d. c.) IF max. 20 mA 

Temperatures 

Storage temperature Tstg -55 to +100 ° C 

Junction temperature Tj max. 60 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a ~ 400 ° C/W 

CHARACTERISTICS 

Reverse current at VR = 28 V; Tj = 25 ° C IR < 50 nA 

VR = 28 V; Tj = 60 ° C IR < 200 nA 

Series resistance at f = 200 MHz 
typ. 0.4 2 

VR =that value at which Cd = 25 pF rD < 0.6 S2 

Diode capacitance at f = 0.5 MHz 

VR = 3 V Cd > 20 pF 

VR = 25 V Cd 4 to 5.6 pF 

Capacitance ratio at f = 0.5 MHz 
Cd(VR = 3 V) 
Cd(VR = 25 V) 

4.5 to 6.0 

SOLDERING AND MOUNTING NOTES 

1. Soldered joints may be at any distance from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 300 °C; 
it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not come 
into contact with or be exposed to a temperature higher than 125 ° C. 

4. Leads should not be bent less than 0.5 mm from the seal; exertno axial pull when 
bending. 

2 May 1971 



12-BB106 

7210412 
t_0.5MHz 
 ij-25°c 

40 
Cd 

(pF) 

30 

20 

YP 

10 

00.1 

Cd(1l 
Cd(1f=25°C)

tA1 

typical values 
t~

10 VR (V) 

7z1 4415

100 

 ~R'~ ~~ 

 12~ 

~~

X90 

25V 

20 40 60 T (°C) 80 
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12-BB106 

103

IR

(nA) 

1oZ 

10 

7Z 10414 
VR-28V 

111111111111111111111111111111 

IIIII IIIIIII11111111!>~lliiil 

1!~ii1111111111111111111111111 

IIIII1111111111111111111111111 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 
t it~~ t flit t itil itititit~ ititititit ititititit ititit!i 
11111111111111111111 , 1!i111 
Illlllllllllllllllll..i,~llllll 
............:................ ~it~itititit~~v:~~~itit~itnit~itnit~itit 

11111111; i 11111111111111111111 
III!~illllllllllllllllllllllll 10'0

20 40 Tj• (°C) 60 

10 
z 

rl. 
pF1pF`
o~ 

10 3 

10 4

10 
e 

10 

IR
(nA) 

0.1 

7210413 
typical values 

0.010

7210392.1 
rl=temperature coefficient at the 

diode capacitance  

T = 0 to 6 °C 

typ 

b VR (V) 100 

r =so°c 

25°C 

20 VR(V) 40 
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BB110 

SILICON PLANAR VARIABLE CAPACITANCE DIODE 

The BB110 is a variable capacitance diode in a plastic envelope. The diode is pri-
marily intended for electronic tuning in band II (f. m. ). It is recommended for r.f. 
and interstage circuits. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 30 V 

Junction temperature T~ max. 100 ° C 

Reverse current at VR = 30 V IR < 20 nA 

Diode capacitance at f = 1 MHz BB110G BB110B 
VR = 3 V Cd 27 - 31 29 - 33 pF 

Capacitance ratio 
Cd (VR = 3 V ) 

typ. 2.65 
Cd(VR= 30 V) 

Series resistance at f = 100 MHz 
VR is that value at which Cd = 30 pF rD 

typ. 0.3 
< 0.4 

S2 
St 

MECHANICAL DATA 

BB110B: blue dot 

BB110G: green dot 0.~5 
max 

k 
1.1min ~r 

0.2 

f2.6+ 

~ 7.5 _~ 
7.3 

n 
U 

~— 4 —► 
 13 

a 
---~—`~ 

s 2.6~ 

`f 7261372.1 

Dimensions in mm 

The yellow band indicates the cathode side 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D, severity IV, 6 cycles). 

r —
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B B11U 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage 

Continuous reverse voltage VR max. 30 V 

Current 

Forward current (d.c.) IF max. 100 mA 

Temperatures 

Storage temperature Tstg -55 to + 100 ° C 

Junction temperature Tj max. 100 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.4 ° C/mW 

CHARACTERISTICS Tj = 25 ° C unless otherwise specified 

Reverse current at VR = 30 V IR n'P• 

VR =30 V;Tj=60 ° C IR 
<P

Diode capacitance at f = 1 MHz 

VR = 3V Cd 

VR =30V Cd 

-a. Capacitance ratio at f = 1 MHz 

Series resistance at f = 100 MHz 

1 nA 
20 nA 

5 nA 

200 nA 

BB110G BB110B 

27 - 31 29 - 33 pF 

typ, 11 pF 

Cd (VR= 3V) 

Cd (VR = 30 V) t1'P' 

VR is that value at which Cd = 30 pF rD

Temperature coefficient  of the diode capacitance 

VR =30V n 

2.65 

typ. 0.3 S2 
< 0.4 S2 

typ. 0.04 ~/° C 

MOUNTING AND SOLDERING INSTRUCTIONS 

Mounting 

The leads must not be bent with a radius of less than 0. 5 mm near the seal. (This 
can be done by hand if care is taken to exert no pulling force). 

Soldering

At a maximum iron or solder temperature of 300 oC, the maximum permissible 
soldering time is 3 seconds. The soldering spot may be at any distance from the 
seal. During soldering, care must be taken that the plastic body does not come into 
contact with any temperature higher than 125 oC. 

2 September 1971 



BB110 

1 

10-~ 

10 Z

'12606]6 

 Lypical values 

Tj=60°C

25°C 

100 

Cd

(pFl 

75 

50 

25 

0 
10'~ 

10 VR IV) 10Z

10 Z

i pF/pF l

10
.3

10
.4

10-5

]Z 606]] 

Tl=temperature coefficient of the 
diode capacitance 

Tj=O to 6C °C 

typ 

10 VR VI 

1260678 

L
f=1MHz 
Tj=25°C 

typ 

1 10 VR IVI 10Z

10z
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BB117 

SILICON PLANAR VARIABLE CAPACITANCE DIODE 

The BB1.17 is a variable capacitance diode in a plastic envelope. The diode is prim-
arily intended for automatic frequency control in television receivers. 

QUICK REFERENCE DATA 

Reverse voltage VR max. 20 V 

Reverse current at VR = 20 V IR < 100 nA 

Diode capacitance at f = 0.5 MHz 
VR = 15 V Cd 2.2 to 5.0 pF 

Capacitance ratio at f = 0.5 MHz Cd(VR = 
3 V) 

2 5 to 4.5 

Series resistance at f = 470 MHz 
VR is that value at which Cd = 9 pF 

CdNR = 15 V) 

rD < 1.2 S? 

MECHANICAL DATA 

0.75 
max 

+—~-1.1min ~~ 
f 

-F2.6~ 

75 
7.3 

fit— (, --► 
  13  

0.2~ 1 - - ~ 

7261312.1 

Dimensions in mm 

The white band ittdicates 

the cathode. 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D, severity IV; 6 cycles). 

r-

r —
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B 6117 

RATINGSLimitingvalues in accordance withthe Absolute Maximum System (IEC 134) 

~~ 

...~. 

Continuous reverse voltage 

Forward current (d.c.) 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

VR max. 20 V 

IF max. 20 mA 

Tstg -55 to +100 °C 

T~ max. 60 oC 

Rth j -a 0.4 oC/mW 

Tj = 25 oC unless otherwise specified 

—~ Reverse current 

VR = 20 V IR < 100 nA 
VR = 20 V; Tj = 60 oC IR < 500 nA 

Diode capacitance at f = 0.5 MHz 

VR = 3 V Cd typ. 11..5 pF 
VR =15V Cd 2.2 to 5.0 pF 

Capacitance ratio at f = 0.5 MHz 

Series resistance 

at f = 470 MHz and at that value 
of VR at which Cd = 9 pF 

Cd(VR = 3 V) 

CdNR = 15 V) 

MOUNTING AND SOLDERING INSTRUCTIONS 

2.5 to 4.5 

rD < 1.1 S2 

Mounting

The leads must not be bent with a radius of less than 0.5 mm near the seal. (This 
can be done by hand if care is taken to exert no pulling force ). 

Soldering 

At a maximum iron or solder temperature of 300 oC, the maximum permissible 
soldering time is 3 seconds. The soldering spot may be at any distance from the 
seal . 
During soldering, care must be taken that the plastic body does not come into con-
tact with any temperature higher than 125 oC. 

l November 170 
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regulator  
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VOLTAGE REGULATOR 
DIODES 

TYPE SELECTION CHART 

feren 
voltage 

+5 °
Jo 

VZ(V) 

400mW 
DO -7 
glass 

400mW 
DO -35 
glass 

400mW 
DO -7 
glass 

1W 
DO -15 
piastic 

1.5W 
DO -1 
metal 

BZX75 *) 
1.4 —C1V4 
2. 1 —C 2V 1 
2. 8 —C2V8 
3. 3 —
3.6 —C3V6 
3. 9 
4. 3 
4, 7 
5. 1 

9s
er

ie
s 

5. 6 
6. 2 
6. 8 
7.5 
8. 2 

er
ie

s 

9. 1 
10 
11 B

Z 

Ss
er

ie
s 

12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 

•) stabistors 
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VOLTAGE REGULATOR 

DIODES 

voltage 
± 5 ~ 

VZ (V) 

1.5 W 
DO-15 

plastic 

2. 5 W 

plastic 

10' W 
DO-4 

metal 

20 W 
DO-4 
metal 

75 W 
DO-5 
metal 

5. 6 BZZ 14 Reverse polarity available 
6. 2 BZZ 15 
6. 8 BZZ 16 
7.5 BZZ17 —C7V5(R) 
8. 2 BZZ18 
9. 1 BZZ19 

10 —C10 BZZ20 —C10(R) 
11 BZZ21 
12 BZZ22 
13 BZZ23 
15 BZZ 24 
16 BZZ25 
18 BZZ26 
20 BZZ 27 
22 B

 

BZZ28 G 
24 a; BZZ29 ~ ~, 
27 ~ N ~ 
30 a 

33 m nr i 
36 °~ 
39 
43 

47 

51 

56 
62 
68 
75 —C75 —C75(R) —C75(R) 

Special diodes with extremely low temperature coefficient 

Temperature coefficient Reference voltage 
Type 

SZ (~o/°C) VZ (V) 
Envelope 

BZX48 0.001 6. 5 TO-18 (2 leads) 
BZX49 0.002 6. 5 TO-18 (2 leads) 
BZX50 0.005 6. 5 TO-18 (2 leads) 
BZY78 0.005 5.3 DO-7 
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VOLTAGE 
REGULATOR 

DIODES 

VOLTAGE TOLERANCES 

The following tables give the voltage tolerances that belong to a specified type. 

+ 5 °/~ range 

nom. min. max. 

±2 ~ range 

nom. min. max, 

2, 7 2.5 2. 9 V 2. 7 2. 65 2.75 V 
3, 0 2. 8 3: 2 V 3.0 2.94 3.06 V 
3.3 3.1 3.5 V 3.3 3.23 3.37 V 
3.6 3.4 3.8 V 3.6 3.53 3.67 V 

3.9 3.7 4.1 V 3.9 3.82 3.98 V 
4.3 4.0 4.6 V 4.3 4.21 4.39 V 
4.7 4.4 5.0 V 4.7 4.61 4.79 V 

5.1 4.8 5.4 V 5.1 5.00 5.20 V 
5.6 5.2 6.0 V 5.6 5.49 5.71 V 
6.2 5.8 6.6 V 6.2 6.08 6.32 V 

6.8 6.4 7.2 V 6.8 6.66 6.94 V 
7.5 7.0 7.9 V 7.5 7.35 7.65 V 
8.2 7.7 8.7 V 8.2 8.04 8.36 V 

9.1 8.5 9.6 V 9.1 8.92 9.28 V 
10.0 9.4 10.6 V 10.0 9. 8 10.2 V 
11.0 10.4 11.6 V 11.0 10.8 11.2 V 

12.0 11.4 12.7 V 12.0 11.8 12.2 V 
13.0 12.4 14.1 V 13.0 12.7 13.3 V 
15.0 13.8 15.6 V 15.0 14.7 15.3 V 

16.0 15.3 17.1 V 16.0 15.7 16.3 V 
18.0 16.8 19.1 V 18.0 17.6 18.4 V 
20.0 18.8 21.2 V 20.0 19.6 20.4 V 

22, 0 20.8 23.3 V 22.0 21.6 22.4 V 
24.0 22, 8 25.6 V 24.0 23.5 24.5 V 
27.0 25.1 28.9 V 27.0 26.5 27.5 V 

The values in tables above multiplied by 10 will be the values for higher voltages. 

1 April 1971 



BZX 29 
SERIES 

SILICON PLANAR VOLTAGE REFERENCE DIODES 

Silicon planar voltage referencediodes in a miniature cylindrical DO-15 plastic en-
velope intended for stabilization purposes. 

The series covers the whole normalized range of nominal zenervoltages from 5.6V 
to 56 V with a tolerance oft 5%. 

QUICK REFERENCE DATA 

Zener voltage range nom. 5.6 to 56 V 

Zener voltage tolerance ± 5 jo 

Total power dissipation 
up to Tam = 25 oC i""tot max. 1.5 W 

Repetitive peak reverse 

power dissipation (square wave) PZ RM max. 7.5 W 

Junction temperature Tj max. 175 °C 

Thermal resistance from junction 

to ambient Rth j -a = 100 °C/W 

MECHANICAL DATA 

DO-15 

2_n max 
~~ 

a 

r—

 '1  i 

Dimensions in mm 

k 

0 
E 

O 

25.4
min ~ 7.6 max 

~i1 
25.4mm 

_~ 
noeeee 

The coned end indicates the cathode 
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BZX 29 
SERIES 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Repetitive peak forward current IFRM max. 400 mA 

Total power dissipation up to Tamb = 25 oC Ptot max. 1.5 W 

Repetitive peak reverse power 
dissipation (square wave) 
t= 100ms; b =0.001; Tam=25oC PZ RM max. 7. 5 W 

Storage temperature Tstg -65 to +175 oC 

Junction temperature Tj max. 175 oC 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

The quoted values apply when no other leads run to the tie-points. If leads of other 
dissipating components share the same tie-points, the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead -length a = 5 mm. Rth j -a = 100oC/W 

2. Mounted to solder tags at a =maximum 
lead-length. Rth j -a = 135° C/W 

3. Mounted on printed-wiring board with a 
small area of copper (< 0.25 cm2) 
at any lead length a. Rth j-a = 150oC/W 

4. Mounted on printed-wiring board with a 
large area of copper (> 1.5 cm2) 
at any lead length a. Rth j-a = 80oC/W 

SOLDERING AND MOUNTING NOTES 

~a~

'1299016 

Y///~(//////////1///~//!i
]2690IB 

1. Soldered joints must be at least 5 mm from the seal. 

~~~ a 

z 590 9 

2. The maximum permissible temperature of the soldering iron or bath is 300oC ; 
it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not 
come into contact with or be exposed to a temperature higher than 150oC. 

2 May 1970 



BZX29 
SERIES 

CHARACTERISTICS 

Forward voltage  at IF = 200 mA 

Reverse current  at 

VR=2V 

2 
VR = 3 VZnom 

Zener voltage VZ 

BZX29- min. 

C5V6 
C6V2 

C6V8 
C7V5 
C8V2 
C9V1 
C10 
C11 
C12 
C13 
C15 

C16 
C18 
C20 
C22 
C24 
C27 
C30 

C33 
C36 
C39 
C43 
C47 
C51 
C 56 

T~ = 25 oC unless otherwise specified 

BZX29
-CSVb to 
C6V2 

IR 

VF < 1. S V 

C6V8 C11 to 
to C10 C56 

< 10 

IR < 10 

µA 

5 µA 

nom. max. min. typ. typ. max. 

at IZ = 50 mA at IZ = 1 mA at IZ = 100 mA 

5.3 5.6 6.OV 4.4 5.1V 5.9 6.SV 
5.8 6.2 6.6 V 5.0 6.0 V 6.4 7.0 V 

at IZ = 20 mA at IZ = 40 mA 

6.4 6.8 7.2V 5.6 6.6V 6.9 7.5V 
7.1 7.5 7.9V 6.3 7.3V 7.6 8.SV 
7.7 8.2 8.7 V 6.8 8.0 V 8.4 9.0 V 

8.6 9.1 9.6V 7.8 8.9V 9.3 lO.OV 
9.4 10 10.6 V 8.5 9.9 V 10.2 11.0 V 
10.4 11 11.6 V 9.5 10.8 V 11.2 12.E V 

11.4 12 12.6 V 10 11.5 V 12.5 13.5 V 

12.4 13 14.1 V 11 12.6 V 13.5 15.0 V 

13.9 15 15.6 V 12.5 14.5 V 15.5 16.5 V 

at IZ = 10 mA at IZ = 0.25 mA at IZ = 20 mA 

15.4 16 17.1V 14 15.8V 16.5 18V 
16.9 18 19.1 V 15.5 17.5 V 18.5 20 V 

18.9 20 21.2 V 17.5 19.5 V 20.7 23 V 

20.8 22 23.3 V 19.5 21.4 V 22.7 25 V 

22.7 24 25.9 V 21 23.3 V 24.8 28 V 
25.1 27 28.9 V 24 26.2 V 27.8 30 V 

28 30 32 V 26 29.2 V 30.8 34 V 

at IZ = 5 mA at IZ = 10 mA 

31 33 35 V 29 32.6 V 33.4 37 V 
34 36 38 V 32 35.6 V 36.5 40 V 
37 39 41 V 35 38.5 V 39.5 43 V 
40 43 45 V 38 42.5 V 43.5 48 V 
44 47 50 V 42 46.4 V 47.7 53 V 
48 51 54 V 46 50.4 V 51.8 57 V 
53 56 60 V 50 55.3 V 57 64 V 
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BZX 29 
SERIES 

CHARACTERISTICS (continued) 

Differential resistance rz 

T~ _ 25 oC unless otherwise specified 

BZX29- tYP• max. 

at IZ = 50 mA 

typ. max. 

atIZ=1mA 

typ. max. 

at IZ = 100 mA 

C5V6 1.8 5 S2 90 600 SZ 1. 5 4 S2 
C6V2 0.7 2 S2 15 700 S2 0.6 1.5 S2 

at IZ = 20 mA at IZ = 40 mA 

C6V8 2,9 3.5 S2 100 700 S2 2.1 3.2 S2 
C7V 5 3.0 4.4 S2 100 700 S2 2.2 3. 5 S2 
C8V2 3.2 4. 5 SZ 100 700 S2 2.3 4.0 Sl 
C9V1 3.5 5 S2 110 700 S2 2.5 4. 5 SZ 
C 10 4 7 SZ 110 700 St 2.7 6 S2 
C11 5 8 St 120 700 SZ 3 7 SZ 
C 12 5 9 S2 130 700 S2 3 8 S? 
C13 5. 5 10 S2 140 700 S2 3 9 S2 
C15 7 14 S2 150 700 Sl 4. 5 12 S2 

at IZ = 10 mA at IZ = 0.25 mA at IZ = 20 mA 

C16 10 16 Sl 200 700 St 7 14 S2 
C18 13 20 S2 250 750 St 9 18 S2 
C20 15 22 S2 300 7 50 St 10 20 SZ 
C22 16 23 Sl 350 750 Sl 11 22 S2 
C24 20 25 S2 400 7 50 S2 16 24 SZ 
C27 23 35 S2 420 7 50 S2 17 30 S2 
C30 24 40 St 450 1000 S2 18 35 S2 

at IZ 5 mA at IZ = 10 mA 

C33 38 45 Sl 500 1000 Sl 22 40 S2 
C36 40 50 S2 700 1000 n 25 45 Sl 

C39 42 60 S2 7 50 1000 S'i 27 50 S? 
C43 45 70 S2 800 1500 S2 30 60 ~2 
C47 50 80 S1 900 1500 S2 35 70 SZ 
C51 60 95 S2 1000 1500 S2 40 80 S2 
C 56 65 110 S2 1100 2000 S2 45 90 St 

4 May 1.969 



BZX 29 
SERIES 

CHARACTERISTICS (continued) T~ = 25 oC unless otherwise specified 

Temperature coefficient SZ and diode capacitance Cd 

BZX29- SZ typ. SZ typ . SZ typ. Cd typ . 

at IZ = 50 mA atIZ=1mA at IZ = 100 mA atVR=2V 

C5V6 +1.1 mV/oC -0.6 mV/oC +2.0 mV/oC 700 pF 
C6V2 +2.2 mV/oC 

at IZ = 20 mA 

+1.6 mV/oC +2.2 mV/oC 

at IZ = 40 mA 

700 pF 

C6V8 +2.7 mV/°C +2.2 mV/oC +2.7 mV/°C 700 pF 
C7V5 +3.4 mV/°C +3.4 mV/oC +3.4 mV/oC 480 pF 
C8V2 +3.9 mV/oC +3.9 mV/oC +3.9 mV/oC . 480 pF 
C9V1 +4.65 mV/oC +4.63 mV/oC +4.65 mV/oC 380 pF 
C10 +5.5 mV/oC +5. 5 mV/~C +5. 5 mV/oC 380 pF 
Cll +6.6 mV/oC +6.6 mV/oC +6.6 mV/oC 320 pF 
C12 +7.8 mV/oC +7.8 mV/oC +7.8 mV/oG 310 pF 
C13 +8.45 mV/oC +8.45 mV/oC +8.45 mV/oC 280 pF 
C15 +10.5 mV/oC +10.5 mV/ oC +10.5 mV/oC 240 pF 

at IZ = 10 mA at IZ = 0.25 mA at IZ = 20 mA 

C16 +11.2 mV/oC +11.2 mV/oC +11.2 mV/oC 210 pF 
C18 +13.5 mV/oC +13.5 mV/oC +13.5 mV/°C 200 pF 
C20 +15.0 mV/oC +13. 5 mV/ oC +15.0 mV/oC 180 pF 
C22 +17.6 mV/oC +17.6 mV/oC +17.6 mV/oC 170 pF 
C24 +19.2 mV/oC +19.2 mV/oC +19.2 mV/oC 160 pF 
C27 +23.0 mV/oC +23.0 mV/oC +23.0 mV/oC 150 pF 
C30 +25.5 mV/oC 

at IZ = 5 mA 

+25.5 mV/oC +25.5 mV/°C 

at IZ = 10 mA 

130 pF 

C33 +28.0 mV/oC +28.0 mV/oC +28.0 mV/oC 120 pF 
C36 +30.5 mV/oC +30.5 mV/oC +30.5 mV/oC 120 pF 
C39 +35.0 mV/oC +35.0 mV/oC +35.0 mV/oC 110 pF 
C43 +38.5 mV/°C +38.5 mV/oC +38.5 mV/°C 100 pF 
C47 +42.5 mV/oC +42.5 mV/oC -h42.5 mV/oC 100 pF 
C51 +46.0 mV/oC +46.0 mV/oC +46.0 mV/oC 90 pF 
C56 +50.5 mV/oC +50.5 mV/oC +50.5 mV/oC 85 pF 
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BZX ~9 
SERIES 

12 VZ(V) 10 

s 

8 6 4 2 

■■■■/■■■■/ ■■■■■■■■lu■■■=■/,~■11■■■r ~■■■■■■■■■■■■=■■w=■■■■■■■ 
iiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiii■iiiiiiiiiii 
■■■■II■■■■11■■■/ ■■■■ 1■■/ ■.. /..11 .............................. 

....'~:::.{~iii~~iiiia: aiai~aaiiiiiiiiiiiiiiiiiiiiiiiiii 

:::: _:::::::~~::::~::~_:::::~~::::::::::::::i::::::%i'ii:::i 
■■■■■■■■■■■■■~1■■■/■■■11■ ■■■ ~1■■/■■■■■■■■■■■■dyynamic zener ■■ 
iiii iiiiiiiiiiiiii iiiiii=iii='iiiiliiiiiiiiiiiicfiaracteristics ii 
iiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiitypical values ii 
■■■uo■■u■■ou■■u■■■uo~■uuwo■■■■■■■■■■T=25°C ■ 
iii~iiiiiiiiiiiiiiiiiii~iiiiiiii=*iiiiiiiiiiiiii■i■ ■■■ou■i■i ■■■/■■■■'1■■■1■■■■/■■■■■■II■■■/■i'/■■■■■■■■■■■■■■■~■■■■■■■■■■■ ■■■■■■■■/■■■li■■■■■■■■■■■II■■■/■■/■■■■■■■

■
■■■■■■■■■■■■■■■■■■■■ 

~~~i~~iiiiiiiiil ~~~~~~~~ ~i~~~~~~~~~~ ~ ~~ii~iiiii■i■iiii\~~~■~~ 
■■I ~~~%~~~■■11~■ Il i

■/i ■■ ;■■■~■■~~~~~~~~~■~~~~~~~~~~~~~~~~~~ 

~i~ii~ EMI■L:Ji■►~i~iiiiiiiiii ~~~~~~~~~~~~~~~~~ ■■■■■II■■■~■■■■/■■■11■■■■■■/■■11■■■■■■■■■■■■■■■■■■■■■■■■■!■■ 
i=iii iiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiii 
~. ■■■■■■■1i........11..!■■■/■■I1■■■■■■■■■■■■■■■■■■■■i■■■■■■■ 
iiiiiiiiiiiiiiii iiii~iiii iiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

uiiiiiiii■iiiiiiil■iii~ iiiii_iiiiiii~iiiiiiiiiiiiiiiiiiiiiiiii 

i~■■iiiliiii~iiilliiiii illi i~~iH iiiiiiiiiiiiiie iiiiiiui 

35 VZ (V) 30 

0 
N 
n 

25 20 15 10 
■■■■ ■■■■■■li ~, .,■■■~~■■■. ~~.. 

iiii■iiiiiiiNiii~~iiii~~iii■iii=ii~iiilli~iii~iiiiiiiiiiiiiii ■■■■■■■■■■■/■■■■■/■■■■■/■■■■■■~■■■/■■■11■/■■■/■■■■■■■■■■■■■ ■ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■/■■■1.■■■II■/■■■/■■■■■■■■■■■■■~■ 
■■■■■■■■■■■ ■■■■/■■■■■/■■■~■■■11■■■11■■■/■1~■■■1■/■■■■■■■■■■■■■ 
■■■■■■■■■■t,i■■■■11■■■■■1,■■■Ii■■■11■■■II■■■ ■■11■■■1!■/ ■■■■■■■■■■■■■ 
iiiiiiiiii~l■iiii~~iiiii~liiilliii~~iii~%iiiiiii■ii11i1 ~iiiiiiiiiiii 
■■■■■■■■■■ /■■■■■ /■■■■■ /■■■!/■■■ /■■■ /■■■ ■■11■■■I I■11■■■■■■■■■■■■■ 
■■■■■■■■■■ ■■■■■■ ■■■■■■ ■■■■ /■■■ ■■■■ /■■■ ■■I I■■■I I■1 I■ 
■■■■■■■■■~■■■■■ ■■■■■t■■■■■■■t■■■■■■■/■■II■■■11■11■ 
■■■■■■■■■/ ■■■■■ i■■■■O.■■■■■■■/ ■■■■■■■/ ■■II■■■II■11■ 
iiiiiiiiiiiiiiii ii~■iiliiiii iiiiiiiii iiii ii~iiiiiii 
■■■O■■■■~u■■■ll■■■■■v■■■1 ■■■n■■■1 ■■■n■■.u■■ uu■ ■■■■■■ou■o■no■■■ u■■n■■rn■■1 ■■■I u■ /■■■ /■~ u ■■■■■■■■■■■■■■/■■■■■■■■■■/■■■/■■■11■■■II■■/■■■/■/■■■■■■■■■■■■■ 
iiiiiiiii iiiiii ~iiiiiiliiiiii■~ iiii iiii iii iiiiii iiiiiiiiiiiiii 
N■■■■■■11■■■■■II■■■■■II■■■■ ■■■/ ■■■■ /■■■ ■■■ ■■■■ ■■ ■■■■■■■■■■■■■■ 
iiiiiiii~iiiiiiiuii~■iilliiill~iii■ii~iiiiii~iiiiiiiiiiii■t■■■i 
iiiiiii%~~_iii~~iiii~/iiiil~iiil~iii~iii~iiiiii~iiiiiiiiiiiiii■i 

iiiii U  i:i ~iiii~~ii~ii~iiZ.'iiii:aii~iiUl~liiiiiiiiiiiiii 
■■■■ 1 ■■■■■~■■■■■■~■■■Ii■■■/1■■■■II■■■11■■/■■■11■11■■■■■■■■■■■■■■ 
iiii °'aiiiiiiiiiiiiiiiiiiii'iiii='. iiiii~C■iiiiiiiiiiiiiiiiiiii 
i~■i '~ iiiiii liiiiiiiii■iiiiii iiiri /=ii i •■ii ii=ii iii li■iiiiiiiiiiii 
■■■■ m'/■■■■■■■■■■■~/■■■■■■■■■■■■■■■■■■■■11■■■II■11■■■■■■■■■■■■■■ 
■■■■■ ■ ~■■■■■ ■■■ ■■■ /■■N ■■■~ ■■■■/ ■■N ■NI I■■■I I■t 1■■■■ ■■■■■■■■■■ 
i ■iiii ii ■ iill~iiii~ iiii~liiill~iiiliiii~ iiii liii~~i l~iiiiiiiiiiiiii 

i iii~lii~ii l~iiiiill~iiill~ii~~■iiill~￼ill~iilliiiN~■~iiiiiiiiiiii 

dyynamic zener 
cfiaracteristics 
typical values 
T = 25°C 

00

20 

40 

60 

IZ 
(m A) 

80 

50

10 

20 

30 

IZ 
(mA) 

40 

6 May 1969 



BZX 29 
SERIES 
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BZX 29 
SERIES 
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BZX 29 
SERIES 
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BZX 29 
SERIES 
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BZX 29 
SERIES 
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BZX 29 
SERIES 
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BZX 29 
SERIES 
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BZX48 to 50 

VOLTAGE REFEREhICE DIODES 

Silicon planar voltage reference diodes in a metal envelope. They have a very low 
temperature coefficient and are primarily intended for use as reference sources in 
i•i measurement equipment such as digital voltmeters. 

QUICH REFERENCE DATA 

Zener voltage at IZ = 2.0 mA VZ nom. 6.5 V 

Zener voltage tolerance ± 5 ~i(~ 

Temperature coefficient at IZ = 2.0 mA 
BZX48: SZ < + 0.065 mV/oC 
BZX49: SZ < +0.13 mV/oC 
BZX50: SZ < + 0.325 mV/°C 

Recommended operating ambient 
temperature range Tamb 0 to +70 oC 

MECHANICAL DATA 

Except for the two leads only, conforming to TO-18 

•3max~ 12 7 mIn 
7109c~) ~ 

Cathode connected to case 

Dimensions in mm 

Z09'28 

a 
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BZX48 to 50 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Currents 

Zener current (d.c. ) 
Zener current (peak value) 

Temperatures 

Storage temperature 
Operating ambient temperature 

IZ max. 10 mA 
IZM max. 10 mA 

Tstg 
Tamb 

-65 to +150 oC 
-65 to +100 oC 

CHARACTERISTICS Tam = 25 oC unless otherwise specified 

Zene~voltaac at 

IZ = I .0 mA VZ typ. 6.42 V 

I Z = 2.0 mA VZ 
typ. 6.45 V 
6. 1 to 6.9 V 

IZ = 3.O mA VZ typ. 6.47 V 

typ. 0.1 µA 
Reverse current  at VR = 4.0 V IR < 1.0 µA 

Temperature coefficient  at IZ = 2.0 mA 

Tamb = `~ to 70 oC BZX48: Sz < +0.065 mV/oC 
BZX49: Sz < + 0.13 mV/oC 
B7.X50: Sz < +0.325 mV/oC 

IZ=1to3 mA 

BZX48: SZ < +0.13 mV/°C 
BZX49: Sz < +0.325 mV/oC 
BZX50: SZ < +0.65 mV/°C 

typ. 70 S2 
Differential resistance at IZ = 1.0 mA rz < 125 S2 

IZ = 2.0 mA rz 
typ. 20 S2 
10 to 50 SZ 

IZ = 3.0 mA rZ 
typ. 14 S2 
< 25 S2 

OPERATING NOTES 

Recommended operating temperature range Tamb = 0 to +70 °C 
Optimum operating zener current IZ opt = 2.0 t 5~ mA. 

The tolerance given is that which will not significantly affect the tetperature coeffi-
cient. Changes due to differential resistance must still be taken into account. 

November 1968 



BZX48 to 50 

70 

(,CL) 

50 

30 

10 

7209729 

Tamb -  25°C 

at IZ-2mA:~ mti 003,(1/°C 

t p 

15 2 2.5 IZ (m A) 3 
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BZX61 
SERIES 

VOLTAGE REGULATOR DIODES 

Silicon diodes in a DO-15 plastic envelope intended for general purpose use as low 
power voltage regulators. 
The series consists of 26 types with nominal zener voltages ranging from 7.5 V to 
75 V with a tolerance of ±5%. 

QUICK REFERENCE DATA 

Zener voltage range nom. 7.5 to 75 V 

Zener voltage tolerance ±5 

Peak zener current 1ZM max. 3 A 

Total power dissipation 
up to Tamb - 25 oC Ptot max. 1 W 

Junction temperature 'I'j max. 175 oC 

Thermal resistance from junction 

to ambient Rth j-a = 0.15 oC/mW 

MECHANICAL DATA 

DO-15 

i' n ~ ►

a 

25.4min 7.6max

Dimensions in mm 

m 
k ~ 

~ 25.4min

The coned end indicates the cathode 

rzoeeee 
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BZX61 
SERIES 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Currents 

Average forward current (averaged 
over any 20 ms period) IFAV max. 1 A 

Peak zener current IZM max. 3 A 

Power dissipation 

Total power dissipation up toTamb= 25oC Ptot max. 1 W 

Temperatures 

Storage temperature Tstg -65 to +175 oC 

Junction temperature Tj max. 175 oC 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Forward voltage 
IF = 100 mA; Tam = 25 ° C 

Reverse current 

VR =3V 

VR=SV 

2 
VR = 3 • VZ nom 

Rth j-a 0.15 oC/mW 

Tj = 25 oC unless otherwise specified 

VF 
typ. 0.86 V 
< 1.1 V 

BZX61-C7V5 to 8V2 

IR < 10 

IR < -

IR < - 

C 9V 1 

10 

C10 to C75 

- µA 

- µA 

5 µA 

2 June 1969 



BZX61 
SERIES 

CHARACTERISTICS (continued) T~ = 25 oC unless otherwise specified 

BZX61-. . . 
Zener voltage VZ 

Temperature 
Differential resistance 

coefficient at IZ = 20 mA 

min. nom. max. 

at IZ = 20 mA 

max. 

at IZ = 20 mA 

typ. 

C7V5 7.1 7.5 7.9 V +3.0 mV/oC. 6.0 S2 
C8V2 7.8 8.2 8.7 V +3.3 mV/oC 7.5 S2 
C9V1 8.6 9.1 9.6 V +4.6 mV/°C 8.0 S2 
C10 9.4 10 10.6 V +5.0 mV/oC 8.5 Sl 
C11 10.4 11 11.6 V +5. 5 mV/°C 9.0 St 
C12 11.4 12 12.6 V +6.0 mV/oC 9.0 S2 
C13 12.4 13 14.1 V +6.5 mV/oC 10 S2 
C15 13.9 15 15.6 V +9.0 mV/oC 14 S2 

at IZ = 10 mA at IZ = 10 mA at IZ = 10 mA 

min. nom. max. typ. max. 

C16 15.4 16 17.1 V +10 mV/oC 16 S2 
C18 16.9 18 19.1 V +11 mV/oC 20 S2 
C20 18.9 20 21.2 V +12 mV/oC 22 S2 
C22 20.8 22 23.3 V +13 mV/oC 23 Sl 
C 24 22.7 24 25.9 V +14 mV/oC 25 S2 
C27 25.1 27 28.9 V +16 mV/oC 35 S2 
C30 28 30 32 V +21 mV/oC 40 S2 
C33 31 33 35 V +23 mV/oC 45 S2 
C36 34 36 38 V +25 mV/oC 50 S2 

at IZ = 5 mA at IZ = 5 mA at IZ = 5 mA 

min. nom. max. typ. max. 

C39 37 39 41 V +27 mV/oC 60 S2 
C43 40 43 45 V +30 mV/oC 70 S2 
C47 44 47 50 V +38 mV/oC 80 S2 
C51 48 51 54 V -h41 mV/°C 95 S2 
C 56 53 56 60 V +45 mV/°C 105 S2 
C62 58 62 66 V +50 mV/oC 110 S2 
C68 64 68 72 V +54 mV/oC 120 St 
C75 71 75 79 V +fi0 mV/oC 13 5 Sl 

June 1969 3 



~ZX61 
SERIES 

1.5 
maximum allowable total power dissipation versus ambient temperature 

Ptot 
(W) 

1 

0.5 

00 
50 

SOLDERING AND MOUNTING NOTES 

100 150 T°Tp(°C) 200 

1. Soldered joints must be at least 5 mm from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 245oC ; 
it must be in contact with the joint for no more than 5 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not 
come into contact with or be exposed to a temperature higher than 175oC. 

4 May 1970 



BZX70 
SERIES 

VOLTAGE REGULATOR DIODES 

Silicon diodes in a plastic envelope for general purpose use as medium power volt-
age stabilizers or voltage references. 
The series consist of 22 types with nominal zener voltages ranging from 10 V to 75 V 
with a tolerance of ±5°fo, 

QUICK REFERENCE DATA 

Zener voltage range nom, 10 to 75 V 

Zener voltage tolerance ± 5 ~o 

Repetitive peak zener current IZRM max. 5 A 

Total power dissipation up to Tamb - 25 oC Ptot max, 2.5 W 

Non repetitive peak reverse power PZSM max. 100 W 

Junction temperature Tj max. 150 oC 

Thermal resistance from junction to ambient 
with 10 mm tie points on an infinite heatsink Rth j -a 50 oC/W 

MECHANICAL DATA 

~, E 

0 .~ l 

not tinned 
4max 4mc. 

24min 12.5"'°'

k 

.. 24min

The rounded end indicates the cathode 

Dimensions in mm 

The sealing of the plastic en~Telope withstands the accelerated damp heat test cf IEC 
recommendation 68-2 (test D, severity 1V, 6 cycles). 

MOUNTING METHODS see page 6. 
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Bzx~o 
SERIES 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 

Currents 

Forward current (averaged over 
any 20 ms period) IFAV max, 1 A 

Repetitive peak forward current IFRM max, 3 A 

Repetitive peak zener current IZRM max, 5 A 

Power dissipation 

Total power dissipation up to Tamb' 25 °C 
with max, lead length; mounting method 2 
(see pages 6 and 11) 

with 10 mm tie points on infinite heatsink 
(see page 11) 

Ptot 

Ptot 

max, 

max, 

1,75 

2,5 

W 

VV 

Non repetitive peak reverse power PZSM max. 100 W 

Temperatures 

Storage temperature Tstg —ti5 to +150 °C 

Junction. temperature Tj max, 150 oC 

THERMAL RESISTANCE (see pages 6 and 11) 

From junction to ambient 
with max, lead length: mounting method 2 Rth j -a 70 oC/W 

with 10 mm tie points: mounting method 1 

wi*h 10 mm tie points mounted on infinite 
heats ink 

Rth j -a 

Rth j -a 

60 

50 

°C/W 

oC/W 

2 May 1969 



BZX70 
SERIES 

CHARACTERISTICS T~ = 25 oC unless otherwise specified 

Forward voltage at IF = 1.0 A V F < 1.5 V 

Reverse current at VR = 3 VZ nom 

BZX70-... 
Zener voltage VZ 

at I Z = 50 mA 

min. nom. max. 

C10 9.4 10 10.6 V 
C11 10.4 it 11.6 V 
C12 11.4 12 12.6 V 
C13 12.4 13 14.1 V 
C15 13.9 15 15.6 V 

at I Z = 20 mA 

min. nom. max. 

C16 15.4 16 17.1 V 
C18 16.9 18 19.1 V 
C20 18.9 20 21.2 V 
C22 20.8 22 2'3.3 V 
C24 22.7 24 25.9 V 
C2i 25.1 27 28.9 V 
C30 28 30 32 V 
C33 31 33 35 V 
C36 34 36 38 V 

atIZ=10mA 

min. nom. max. 

C39 37 39 41 V 
C43 40 43 45 V 
C47 44 47 50 V 
C51 48 51 54 V 
C56 53 56 60 V 
C62 58 62 66 V 
C68 64 68 72 V 
C75 it 75 79 V 

Temperature 
coefficient SZ 
atIZ=50mA 

typ . 

7.0 mV/oC 
7.5 mV/oC 
8.0 mV/oC 
8.5 mV/oC 
10.0 mV/oC 

at I Z = 20 mA 

typ . 

11 mV/oC 
12 mV/oC 
14 mV/oC 
16 mV/oC 
18 mV/oC 
20 mV/oC 
25 mV/oC 
30 mV/oC 
32 mV/oC 

at IZ = i0 mA 

typ. 

35 mV/oC 
40 mV/oC 
45 mV/oC 
50 mV/oC 
55 mV/oC 
60 mV/oC 
65 mV/oC 
70 mV/oC 

IR < 10 µA 

Differential resistance rZ
at IZ = 50 mA 

typ, max. 

0.75 
0.80 
0.85 
0.90 
1.0 

4.0 S2 
4.5 S2 
5.0 S2 
6.0 S2 
8.0 S2 

at I Z = 20 mA 

typ. max. 

2.4 
2.5 
2.8 
3.0 
3.4 
3.8 
4.5 
5.0 
5.5 

9 S2 
11 S2 
12 S2 
13 S2 
14 S2 
18 S2 
22 S2 
25 S2 
3U S2 

at IZ = 10 mA 

typ, max. 

12 35 S2 
13 40 S2 
14 50 S2 
15 55 S2 
17 63 S2 
18 75 S2 
18 90 S2 
20 100 S2 

~. 
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BZX70 
SERIES 

OPERATING NOTES 

1. Dissipation and heatsink considerations 

a. Steady-state conditions 

The maximum allowable steady-state dissipation Ps max is given by the rela-
tionship 

b. 

Ps max -
Rth j -a 

where Tj max is the maximum permissible operating junction 
Tamb is the ambient temperature, 

Rth j -a is the total thermal resistance 

Pulse conditions (see fig, next page) 

The maximum allowable additional pulse power Pm max is given by the formula 

(Tj max - Tamb) - (Ps • Rth j -a) 
Pm max 

Zth j -a 

where Ps fs the steady-state dissipation, excluding that in the pulses, 

Zth j -a is the effective thermal impedance of the device from junction 
to ambient. It is a function of the pulse duration t and duty cycle b (see 
page 10) 

b is the duty cycle and is equal to the pulse duration t divided by the 
period duration T. 

Tj, max - Tamb 

temperature. 

from junction to ambient 

The steady-state power Ps when biased in the zener direction at a given zener cur-
rent can be found from page 11, lower figure. With the additional pulsed power 
dissipation Pm max calculated from the above expression, the total repetitive peak 
zener power dissipation PZRM - Ps+ Pm max• From page 11, lower figure the cor-
responding maximum repetitive peak zener current at PZRM can now be read. This 
repetitive peak zener current is subject to the absolute maximum rating. For pulse 
durations longer than [he temperature stabilization time of the diode tstab~ themax-
imum allowable repetitive peak dissipation PZRM is equal to the maximum steady-
state power Ps max• The temperature stabilization time for the BZX70series is 
100 s (see page 10). 

May 1969 
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BZX70 
SERIES 

OPERATING NOTES (continued) 

time 

Example 

The following example illustrates how to calculate the maximum permissible repet-

itive peak zener current of a BZX70-C30 zener diode mounted on a printed circuit 

board with max. lead length at a maximum ambient temperature of 60 °C. The 
steady-state zener current is 25 mA, the duty cycle b = 0.1 and the pulse duration 
t=1ms. 

The steady-state dissipation Ps at a zener current of 25 mA (from page 11, lower 

figure) = 0.9 W . 

The thermal resistance from junction to ambient Rth j -a = 85 ° C/W (mounting method 

3 on page 6). 
The thermal impedance Zth j -a with a duty cycle b = 0.1 and a pulse duration t = 1 ms 
(from page 10, lower figure). 

The maximum additional pulse power dissipation 

_ (Tj max — Tamb) — Ps Rth j -a 
Pm max 

Zth j -a 

If Ps =0.NW, 

P = (150-60) - (0.9x85) _ 1.47 W m max y 2 

therefore, the total repetitive peak power dissipation, 

PZRM = 0.9 + 1.47 = 2.37 W 

From page 11, lower figure, the corresponding repetitive peak zener current is 
65 mA. This is within the rating of the BZX70-C30 and is therefore permissible. 

May 1969 5 



BZX70 
SERIES 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

The quoted values apply when no other leads run to the tie—points. If leads of other 
dissipating components share the same tie —points, the thermal resistance will be 
higher than that quoted. 

1. h4ounted to solder tags at a 
lead-length a = 10 mm. Rth j-a = 60 oC/W 

2. Mounted to solder tags at a =maximum 
lead-length. Rth j-a = 70 °C/W 

3. Mounted on printed-wiring board at a =maximum 
lead-length. Rth j_a = 85 ° C/W 

4. Mounted on printed-wiring board at a 
lead-length a = 10 mm. Rth j-a = 95 oC/W 

Ifay 

9259016 

~~ a 

1 
iii ~iiiiiiiiiiiiiiiPiiiA 

9Z 59019 

1. Soldered joints must be at least 5 mm from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 300 oC; 
it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not 
come into contact a2th or be exposed to a temperature higher than 150 oC. 

6 June 1970 



BZX70 
SERIES 

104

CZ

(pF) 
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BZX 70 
SERIES 

100 VZ (V) 75 

BZX 0-C ~ C68 C62 C56 

typical vaL~es 
Tamb = 25°C 
static zener 
characteristics 

7270457 

10D VZ (V) 75 

C51 

50 

50 

l 

BZX70-C75 C68 C6 Co6  
C51 I

25 

1 II 
li 

i r 

1 1 

►. ~ i ,!  

~~Zo %~16 ~ll/ 
C15 C1 ,, P°2(JJ 
C13 

C10 

11 

25 

C47 C43  Ct39 

typical values 
T =25°C 
dynamic zener 
characteristic 

I' 

i 

~ I 

C30/  C2i ~' ~I 
C27 C20  ' 

C16 C 3 

C11 
C10 

01

7Z 10458 
r

10 

0 

IZ
(mA) 

8 May 1969 



BZX 70 
SE RTES 
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BZX 70 
SERIES 
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~ZX 70 
SERIES 
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BZX75 
SE RIE5 

STABISTORS 

Diodes with controlled conductance in asubminiature DO-7 envelope, intended for low 
voltage regulation in circuits for clipping, coupling, clamping, meter protection, 
bias regulation and in many applications which require tight tolerances and low volt-
age levels. 
The series consists of 4 types with nominal zener voltages ranging from 1.4 to 3.6 V 
with a tolerance of ± 5;~ . 

QUICK REFERENCE DATA 

Regulation voltage (forward voltage) VF nom. 1.4 to 3.6 V 

Regulation voltage tolerance +5 

Reverse voltage (d.c.) VR max. 10 V 
(repetitive peakl VRRM max. 10 V 

Repetitive peak forward current 1FRM max. 250 mA 

Total power dissipation up to Tamb- 3~ oC Ptot max. 400 mW 

Junction temperature T~ max. 175 °C 

MECHANICAL DATA 

DO-7 
0 
E 
N 

O 

not tinned 
2max 2max 

C 
1\, 

~ 25.4min n ~ Z6max . ~ 

U ii 
~_ ►~ 
min. mounting width 13 

The coloured band indicates the cathode 

25.4mIn 
naeew 

Dimensions in mm 

February 1970 1 



Bzx~s 
SERIES 

RATINGS Limiting values in accordancewith the Absolute Maximum System (IEC 134) 

Voltages 

Reverse voltage (d.c.) V R max. 10 V 
(repetitive peak) VRRM max. 10 V 

Current 

Repetitive peak forward. current IFRM max. 250 m? 

Power dissipation 

Total power dissipation up to Tamb = 35 ° C Ptot max. 400 mW 

Temperatures 

Storage temperature Tstg —65 to +1.5 ° C 

Junction temperature Tj max. 175 °G 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.35 ° C/mW 

2 February 1970 



BZX75 
SERIES 

CHARACTERISTICS 

Regulation voltage VF Temperature 

(forward voltage) 
at IF = 1 mA 

BZX75-... min. max. 

C1V4 1.16 1.34 V 
C2V1 1.7J 2.OJ V 
C2V8 2.33 2.70 V 
C3V6 3.02 3.45 V 

at IF=10mA 

min. nom. ,nax. 

coefficient SF 

at IF = 1 mA 

typ. 

-4 mV/ ° C 
-6 mV/°C 
-8 mV/ ° C 

-10 mV/°C 

at IF = 10 mA 

typ. 

C1V4 1.33 1.4 1.47 V -3.3 mV/oC 
C2V1 1.99 2.1 x.21 V -5.0 mV/oC 
C2V8 2.66 2.8 2.94 V -6.6 mV/oC 
C3V6 3.12 3.6 3.78 V -8.2 mV/°C 

Reverse current 

BZX75-C1V4 V R =SV 

BZX75-C2V1 
IR

BZX75-C2V8 IR
BZX75-C3V6 

Recovered charge when switched from 

IF = lOmAtoVR =SV; R L =500 S2 Qs 

Diode capacitance 

Cd V R =O; f=1MHz 

Differential 
resistance rd

f=1 kHz 
at IF =1mA 

typ . 

60 S2 
90 S2 

120 S2 

150 S2 

at IF = IOmA 

typ. max. 

6 
9 
12 
15 

10 S2 
15 S2 
20 S2 
25 S2 

< 500 nA 

< 200 nA 

> 600 pC 

< 250 pF 

September 1971 3 



BZX75 
SERIES 
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BZX79 
SERIES 

VOLTAGE REGULATOR DIODES 

Silicon planar diodes in a DO-35 envelope intended for use as low power voltage 
stabilizers or voltage references. 

Available in two series, one with + 5 ~ and the other with + 2 ~ tolerance on the 
zener voltage. Each series consists of 30 types with nominal zener voltages ranging 
from 4.7 V to 75 V . 

QUICK REFERENCE DATA 

Zener voltage range nom. 4.7 to 75 V 

Zener voltage tolerance ±5 

Total power dissipation up to Tamb = 50 oC Ptot max. 400 mW 

Non-repetitive peak reverse power PZSM max. 30 W 

Junction temperature Tj max. 200 oC 

Thermal resistance from junction 
to ambient Rth i-a 0.38 oC/mW 

MECHANICAL DATA 
min. mounting width 5.1 

DO-35 ~ '~ 

Dimensions in mm 

U 
ji 

~ 
II 0 

—~  i I I  I I a  

I

~ 

_ 25.4 min _~ 
~rf~ 

25.4 min .I 4.25 max _ 
FFF~~~ 7210393.1 

Cathode indicated by coloured mark or by broad 
band if colour coded (see General Section) 

May 1971 1 



BZX79 
SERIES 

RATINGS Limiting values inaccordarce with the Absolute Maximum System (IEC 134) 

Currents 

Average forward current (averaged 

over any 20 ms period) I FAV max, 250 mA 

Repetitive peak forward current 

Power dissipation 

I FRM max. 250 mA 

Total power dissipation up to Tamb = 50 oC 

Non-repetitive peak reverse power 
t = 100 µs; Tj = i50 oC 

Temperatures 

Ptoc 

PZSM 

max. 

max. 

400 

30 

mW 

W 

Storage temperature Tstg -65 to + 200 °C 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 
at maximum lead length 

Tj

Rth j -a 

max. 

= 

200 

0.38 

oC 

°C/mW 

CHARACTERISTICS 

Forward voltage 

Tj = 25 ° C unless otherwise specified 

IF = 10 mA; Tamb = 25 oC V F < 0.9 V 

Reverse current 

VR = 2 V IR < 3000 nA BZX79-.4V7 
.5V1 VR = 2 V IR < 2000 nA 
.5V6 VR = 2 V IR < 1000 nA 
.6V2 VR = 4 V IR < 3000 nA 
.6V8 VR = 4 V IR < 2000 nA 
. 7V5 VR = 5 V IR < 1000 nA 
. 8V2 VR = 5 V IR 700 nA 
.9V1 VR = 6 V IR < 500 nA 
10 VR = 7 V IR < 200 nA 

. 11 to . 13 VR = 8 V IR < 100 nA 

. 15 to .75 VR = 0.7 VZnom IR < 50 nA 

. = B for 2 ~ tolerance 

. = C for 5 ~ tolerance 

2 May 1971 



BZX79 
SERIES 

CHARACTERISTICS (continued) T~ = 25 ° C unless otherwise specified 

BZX79-.. . 
Zener voltage VZ 

Temperature Differential Diode capacitance 
coefficient SZ resistance rz Cdatf=lMHz; 

VR=O ~. 
atI Z =SmA 

atI Z =SmA at IZ = 5 mA 
f = 1 kHz 

nom. typ. max. typ. max. 

.4V7 4. 7 V - 1.4 mV/°C 80 S2 130 180 pF 

.5V1 5. 1 V - 0.8 mV/°C 60 S2 110 160 pF 

.5V6 5.6 V + 1.2mV/°C 40 S2 95 140 pF 

.6V2 6.2 V + 2.3 mV/° C 10 52 90 130 pF 

.6V8 6.8 V + 3.OmV/° C 15 S2 85 110 pF 

.7V5 7.5 V + 4.0 mV; ° C 15 S2 80 100 pF 

.8V2 8.2 V + S.OmV/° C 15 52 75 95 pF 

.9V1 9. 1 V + 6.OmV/°C~ 15 S2 70 90 pF 

.10 10 V + 7.0 mV /°C 20 S2 70 90 pF 

.11 11 V + S.OmV/°C 20 52 65 85 pF 

.12 12 V + 9.OmV/°C 25 S2 65 85 pF 

.13 13 V +10.5 mV/°C 30 52 60 80 pF 

.15 15 V +12.5mV/° C 30 S2 55 75 pF 
. 16 16 V +13.OmV/°C 40 S2 52 75 pF 
.18 18 V +15.OmV/° C 45 52 47 70 pF 
.20 20 V + 17.0 mV/° C 55 52 36 60 pF 
.22 22 V + 19.0 mV/° C 55 S2 34 60 pF 
.24 24 V +21.OmV/°C 70 S2 33 55 pF 

atIZ=2mA atIZ=2mA atIZ=2mA 

nom. typ. max. typ. max. 

. 27 27 V +23.5 mV /°C 80 S2 30 50 pF 

.30 30 V + 26 mV/°C 80 S2 27 50 pF 

.33 33 V + 29 mV/°C 80 52 25 45 pF 

.36 36 V + 31 mV/°C 90 S2 23 45 pF 

.39 39 V + 34 mV/°C 130 S2 21 45 pF 

.43 43 V + 37 mV/°C 150 S~ 21 40 pF 
. 47 47 V + 40 mV/° C 170 S2 19 40 pF 
.51 51 V + 44 mV/°C 180 52 19 40 pF 
.56 56 V + 47 mV/°C 200 52 18 40 pF 
.62 62 V + 51 mV/°C 215 52 17 35 pF 
.68 68 V + 56 mV/°C 240 S2 17 35 pF 
. 75 75 V + 60 mV/°C 255 52 16.5 35 pF 

June 1971 3 



BZX79 
SERIES 
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BZX79 
SERIES 
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BZX79 
SERIES 
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BZX79 
SERIES 
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BZX79 
SERIES 
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BZY56 to 63 

LOW POWER VOLTAC►E REGULATORS 

These types have been superseded by 

the BZX79-05V1 to BZX79-C9V1 

September 1971 1 





BZY78 

VOLTAGE REFERENCE DIODE 

Silicon diode in a DO-7 envelope intended for use as a voltage reference diode 
in general industrial applications. 
The BZY78 has an extremely high voltage stability (±1~ at a zener current of 
11.5 mA). 

QUICK REFERENCE DATA 

Zener voltage at I Z = 11 .5 mA VZ

Voltage stability at Tamb from -50 to 100 oC 
~V 

IZ = 11 .5 mA ±10~o Z 
VZ

Repetitive peak zener current IZRM 

Total power dissipation up to Tamb = 25 oC Ptot 

Junction temperature Tj

Thermal resistance Rthj-a 

nom. 5.3 V 
5.1 to 5.6 V 

-1 to +1 %. 

max. 25 mA 

max. 280 mW 

max . 150 oC 

= 0.45 oC/mW 

MECHANICAL DATA 

DO-7 E 
N not tinned 
in 2max 2max 
O 

~~ ~_ k 

a I 1 I 

~ 2S.4mtn n .' 76max e . 
n 

25.4min 
~J

~zoeeso 

min, mounting width 31

The coloured band indicates the cathode 

April 1968 

Dimensions in mm 

0 



BZY78 

RATINGS (Limiting values) 1) 

Currents 

Average forward current (averaged 
over any 20 ms period) IFAV 

Repetitive peak forward current IFRM max. 50 mA 

Zener current (d.c. or average 
over any 20 ms period) IZ max. 25 mA 

Repetitive peak zener current IZRM max. 25 mA 

Power dissipation 

Total power dissipation up to Tamb = 25 °C Ptot max. 280 mW 

Temperatures 

Storage temperature Tstg -55 to +150 oC 

Junction temperature Tj max. 150 °C 

THERMAL RESISTANCE 

From junction to ambient Rth j -a = 0.45 °C/mW 

CHARACTERISTICS Tj = 25 oC unless otherwise specified 

Zener voltage at IZ = 11.5 mA VZ 
nom. 5.3 V 
5.1 to 5.6 V 

Forward voltage at IF = 1 mA VF 0.65 to 0.75 V 

Reverse current at VR = 2 V IR < 1 .0 µA 

Temperature coefficient 
I Z = 11.5 mA ±10/0; Tj = -40 to +25 °C SZ typ. +0.32 mV/°C 

Tj = +25 to +100 oC SZ typ. -0.21 mV/oC 

-evZ
(mV) 
25 

Voltage stability at Tamb = -50 to +100 oC 
I Z = 11.5 mA ±10% 

max. 50 mA 

-25 0 25 50 75 100 Tamb (°G) 

t0.32mV/°C -0.21 mV/°C 

Differential resistance at IZ = 11.5 mA rz

~VZ 
VZ

1) Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134. 

,:o,~s~ 

typ. 18 S2 
15 to 20 S2 

-1 to +1 

2 April 1968 



BZY 78 

MOUNTING INSTRUCTIONS 

1 . When using a soldering iron, the diode may be soldered directly into a cir-
cuit, but heat conducted to the junction should be kept to a minimum by use 
of a thermal shunt. 

2. Diodes may be dip soldered at a solder temperature of 245 oC fora maxi-

mum soldering time of 5 seconds. The case temperature during dip solder-
ing may exceed the maximum storage temperature for a period not greater 
than 2 minutes, provided that it at no time exceeds 115 oC. These recom-
mendations apply to a diode with the anode end mounted flush on the board 
with punched-through holes or spaced at least 1.5 mm above a board with 

plated-through holes. For mounting the cathode end onto the board the diode 
must be spaced at least 5 mm from the underside of the printed circuit 
board in the case of punched -through holes or S mm from the top of the 
board for plated -through holes. 

3. Care should be taken not to bend the leads nearer than 1.5 mm from the 
seals . 

APPLICATION INFORMATION 

Typical reference-voltage circuit 

430.(1 

Temperature range 

Input voltage 

Output voltage 

470.1E 

Tamb 

VI

VO

0 to +50 °C 

24 V 

5.1 to 5.6 V 

± 10°fo

t0.3~ 

April 1968 3 
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BZY88 
' SERIES 

VOLTAGE REGULATOR DIODES 

Silicon diodes in subminiature all glass DO-7 envelope for use as low current volt-
age stabilizers or voltage references. 
The series consists of 24 types with nominal zener voltages ranging from 3.3 V to 
30 V with a tolerance of +5~ . 

QUICK REFERENCE DATA 

Zener voltage range nom . 3.3 to 30 V 

Zener voltage tolerance ± 5 ~/~ 

Repetitive peak zener current IZRM max. 250 mA 

Total power dissipation up to Tamb = 50 oC Ptot max. 400 mW 

Non repetitive peak reverse power 
Tj = 150 oC; t = 100 µs pZSM max. 15 W 

Junction temperature Tj max. 175 oC 

Thermal resistance from junction 
to ambient in free air Rth j -a - 0.31 oC/mW 

MECHANICAL DATA 

DO-7 

a 
E 
N 

Dimensions in mm 

not tinned 
~n Zmax I 2max 
O • ya - ~ 
9   I _ 

NI .g`   ~  ~ l~i-
~ 2S.4min ~ 

► - 
7.6max `. n 2`J.4min 

~1 u  -a 
min. mounting width 13 

n~~ 

The band indicates the cathode side 
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BZY88 
SERIES 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Currents 

Forward current (d.c.) IF max. 250 mA 

Repetitive peak forward current IFRM max. 250 mA 

Repetitive peak zener current IZRM max. 250 mA 

Power dissipation 

Total power dissipation up to Tamb = 50 oC Ptot max. 400 mW 

Non repetitive peak reverse power 
Tj = 150 °C; t = 100 µs PZSM max. 15 W 

Temperatures 

Storage temperature Tstg —65 to +175 oC 

Junction temperature Tj max. 175 oC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.31 oC/mW 
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BZY88 
SERIES 

CHARACTERISTICS 

Forward voltage 

IF=10mA 1) 

T~ = 25 °C unless otherwise specified 

VF < 0.9 V 

BZY88-. . . 
Zener voltage VZ Temperature 

coefficient SZ 
Differential 
resistance r2at IZ = 1 mA 

min. nom. max 

atIZ=1mA 

min. tYP• max. 

atlZ=lmA 

min. typ. max. 

C3V3 2.4 2.75 3.0 V 380 410 440 n 
C3V6 2.7 3.0 3.3 V -4.5 -2.05 -0.5 mV/°C 380 410 430 n 
C3V9 3.0 3.3 3.6 V -3.5 -2.4 -0.5 mV/°C 380 410 430 S2 
C4V3 3.3 3.6 3.9 V -2.7 -2.25 -0.5 mV/°C 340 410 430 S2 
C4V"7 3. 7 4. 1 4.3 V -2.5 -2.0 -0.3 mV/°C 360 390 420 2 
C5V1 4.3 4.65 5.0 V -2.1 -1.9 -0.3 mV/°C 300 340 370 <2 
C5V6 4. 8 5. 3 5. 7 V -1.8 -1.4 0 mV/°C 160 310 350 2 
C6V2 5. 7 5.9 6. 5 V 0 +1.6 +3.0 mV/°C 10 100 250 ~? 
C6V8 6.3 6.7 6.9 V +2 +3. Z +3.7 mV/°C 5.0 15 70 2 
C7V5 7.0 7. 45 7. 8 V +3 +4.2 +5.9 mV/°C 4.0 8.6 20 S2 
C8V2 7. 8 8. 1 8.5 V 4.0 10 20 S2 
C9V1 8.55 9.0 9.5 V +4.5 +6.0 +7.0 mV/°C 7.0 12 24 S2 
C10 9.3 9.9 10.5 V +6.0 +6.6 +7.0 mV/°C 5.0 20 50 S2 
C11 10.3 10.9 11.5 V +7.1 +8.3 +9.0 mV/°C 5.0 25 70 S2 
C12 11.3 11.9 12.5 V +7.6 +8.7 +9.2 mV/°C 10 25 80 S2 
C13 12.3 12.9 13.0 V +9.1 +10.1 +11,1 mV/°C 10 25 90 S~ 
C15 13.8 14.9 15.5 V +11 +12.5 +13 mV/°C 19 35 95 S2 
C16 15.3 15.8 16.9 V +12 +13 +14 mV/°C 20 45 100 ',2 
C18 16.7 17.8 18.9 V +14 +15 +16.5 mV/°C 20 50 120 c2 
C 20 18.7 19.8 21.0 V +16 +17 +18.5 mV/°C 20 60 140 S2 
C 22 20.6 21.8 23.1 V +17 +19 +21 mV/°C 25 70 150 <_2 
C 24 22.5 23.8 25.7 V +19 +21 +23 mV/°C 30 85 200 52 
C 27 24.7 26.6 28.5 V +21 +22.5 +25 mV/°C 35 90 300 S2 
C 30 27.5 29.5 31.5 V +22 +24 +29 mV/°C 50 180 350 2 

1) Tam = 25 °C 
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BZY88 
SERIES 

CHARACTERISTICS (continued) T~ = 25 °C unless otherwise specified 

BZY88-. . . 
Zener voltage VZ 

Temperature Differential 
coefficient SZ resistance rZ

atlZ=5mA1) 

min. nom. max. 

atIZ=SmA 

min. typ. max. 

atIZ=SmA 

min. typ. max. 

C3V3 3. 1 3. 3 3.5 V -4.0 -2.3 -0.5 mV/°C 70 83.5 110 S2 
C3V6 3. 4 3. 6 3. 8 V -3.5 -2.0 -0.5 mV/°C 65 76 105 S2 
C3V9 3. 7 3.9 4. 1 V -2.5 -2.05 -0.5 mV/°C 60 76 100 S2 
C4V3 4. 0 4. 3 4. 5 V -2.5 -1.8 -0.5 mV/°C 55 70 90 S2 
C4V7 4.4 4.7 5.0 V -2.0 -1.55 0 mV/°C 49 62 85 S2 
C5V1 4. 8 5. 1 5.4 V -i.75 -1.2 0 mV/°C 34 46 75 S2 
C5V6 5. 3 5. 6 6.0 V -1.5 -0.2 +1.0 mV/°C 10 22 55 52 
C6V2 5. 8 6.2 6.6 V +0.5 +2.0 +3.5 mV/°C 1.0 7.0 27 52 
C6V8 6.4 6.8 7.2 V +2.3 +3.2 +3.8 mV/°C 0.5 3.0 15 52 
C7V5 7. 1 7. 5 7. 9 V +3.1 +4.2 +5.9 mV/°C 0, 5 3.0 15 S2 
C 8V2 7. 8 8. 2 8. 7 V +4.2 +5.0 +6.0 mV/°C 0.9 3. 5 20 S2 
C9V1 8.6 9. 1 9. 6 V +4.8 +6.0 +7.0 mV/°C a.0 4.75 25 S2 
C10 9.4 10 10.6 V +6.0 +7.0 +7.5 mV/°C 2.0 5.0 2 5 S2 
C11 10.4 11 11.6 V +7.0 +8.7 +9.1 mV/°C 3. 0 7. 0 25 S2 
C12 11.4 12 12.6 V +8.5 +9.0 +9.6 mV/°C 4.0 8.0 35 S2 
C13 12.4 13 14.1 V +10 +10.5 +11.5 mV/°C 4.0 10 35 S2 
C15 13.9 15 15.6 V +12 +12.5 +14 mV/°C 4.0 15 35 S2 
C16 15.4 16 17.1 V +12 -~13 +14 mV/°C 5.0 20 40 52 
C18 16.9 18 19.1 V +14 +15 +18 mV/°C 7.0 25 45 S2 
C20 18.9 20 21.2 V +16 +17 +19 mV/°C 10 30 50 S2 
C22 20.8 22 23.3 V +17 +19 +21 mV/°C 15 35 60 52 
C24 22.7 24 25.9 V +20 +21 +24 mV/°C 20 40 75 S2 
C27 25.1 27 28.9 V +22 +23.5 +27 mV/°C 25 50 85 S2 
C30 28 30 32 V +25 +26 +29 mV/°C 30 60 95 S2 

1) Tam = 25 °C 
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BZY88 
SERIES 

CHARACTERISTICS (continued) T~ = 25 ° C unless otherwise specified 

BZY88-.. . 
Zener voltage VZ Temperature Differential 

coefficient SZ resistance rZat IZ = 20 mA 1) 

min. nom. max. 

at I Z = 20 mA 

min, typ. max. 

at IZ = 20 mA 

min. typ. max. 

C3V3 3.5 4 4.2 V -3. 3 -2.4 -0. 5 mV/°C 16.0 19.5 22 n 
C3V6 3.9 4.2 4.4 V -2.5 -1.55 -0.5 mV/°C 16 18 20 52 
C3V9 4.2 4.45 4.65 V -2.4 -1.55 -0. 5 mV/°C 14 16 18 52 
C4V3 4. 45 4.7 4. 95 V -2.0 -1.5 -0. 5 mV/°C 13 15 17 c2 
C4V7 4.9 5. 1 5. 3 V -1.5 -0. 85 0 mV/°C 12 15 17 S2 
C5V1 5. 1 5.35 5. 7 V -1. 5 -0. 8 0 mV/°C 4.0 7.0 11 cn 
C5V6 5.45 5. 75 6. 1 V -1.0 +1, 0 +3.0 mV/°C 1.5 4.0 8.0 S? 
C6V2 5. 95 6.4 6.7 V +1. 0 +2.2 +4.0 mV/°C 0. 8 1.4 3. 1 S2 
C6V8 6.6 6.9 7.25 V +2. 8 +3. 2 +3.8 mV/°C 0.7 1.3 3.0 <_~ 
C7V5 7.2 7.65 7.95 V +2.5 +4.2 +5.9 mV/°C 0.5 1.6 5.0 2 
C8V2 7.9 8.4 8. 75 V +4.0 +5.0 +6.0 mV/°C 0.9 1. 8 6.0 52 
C9V1 8.7 9.4 9. ', V +5.0 +b. 0 +7.0 mV/°C 1.0 1.85 7.0 2 
C10 9.5 10. 1 10. 8 V +7. 0 +7. 3 +7.5 mV/°C 1.0 2.0 8.0 
C11 10. 5 11. 1 11. 8 V +8. 5 +9.1 +9.5 mV/°C 1.0 3.0 10 <2C12 11. 6 12. 2 12. 8 V +8. 9 +9.6 +10.3 mV/°C 2.0 3.5 25 S2 
C13 12.6 13.2 14. 3 V +11 +11.5 +12.5 mV/°C 2.0 4. 5 25 2 
C15 14. 1 15.3 15.9 V +12 +13. 5 +14.5 mV/°C 2.0 6.0 25 2 
C16 15. 6 16.3 17.4 V +13 +14 +15 mV/°C 5. 0 10 30 2 
C18 17.2 18.4 19.6 V +15 +16 +18 mV/°C 5.0 12 30 n 
C20 19.3 20.5 21.9 V +17.5 +18. 5 +20.5 mV/°C 5.0 15 35 2 
C22 21. 3 22.6 24. 1 V +19 +20. 5 +22.5 mV/°C 10 18 35 S2 
C24 23.3 24. 7 26. 7 V +20 +23 +25 mV/°C 10 20 40 2 
C27 25. 8 28. 1 30. 1 V +23 +25. 5 +28 mV/°C 10 25 45 S2 
C30 29. 0 31.3 33. 4 .~ +25 +28 +32 mV/°C 10 35 50 S2 

1) Tam = 25 °C 
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sz~s$ 
SERIES 

CHARACTERISTICS (continued) T~ = 25 oC unless otherwise specified 

BZY88-... 
Diode capacitance Cd Reverse currentIR 
at VR = 3 V (typ. ) at VR = typ, max. 

C3V3 395 pF 1V 0.54 3.0 µA 
C3V6 370 pF 1V 0.25 3.0 µA 
G3V9 335 pF IV 0. 11 3.0 µA 
C4`J3 270 pF 1V 0. 1 3.0 µA 
C4V7 290 pF 2 V 0.25 3.0 µA 
C5V1 275 pF 2V 0.15 1.0 µA 
C5V6 260 pF 2V 0.6 1.0 µA 
C6V2 240 pF 2V 0. 1 1.0 µA 
CbV8 220 pF 3V 0.025 1.0 µA 
C7V5 190 pF 3V 15 500 nA 
C8V2 150 pF 3V 11 400 nA 
C9V1 140 pF 5V s 400 nA 
clo 110 pF 7V — 2. 5 µA 
C11 90 pF 7V — 2.5 µA 
C12 80 pF 8V — 2.5 µA 
C13 65 pF 9V — 2.5 µA 
C15 60 pF 10 V — 2.5 µA 
Clb 55 pF 10 V — 2.5 µA 
C18 50 pF 13 V — 2.5 µA 
C20 45 pF 14 V — 2.5 µA 
C22 43 pF 15V — 2.5 µA 
C24 42 pF 17 V — 2. 5 µA 
C27 40 pF 19 V — 2. 5 µA 
C30 35 pF 21 V — 2.5 µA 
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BZY88 
SERIES 

OPERATING NOTES 

1. Dissipation and heatsink considerations 

a. Steady-state conditions 

The maximum allowable steady-state dissipation Ps max is given by the rela-
tionship 

Ps max = 
Rth j -a 

where Tj max is the maximum permissible operating junction temperature, 

Tamb is the ambient temperature, 

Rth j -a is the total thermal resistance from junction to ambient 

T i max - iamb 

b. Pulse conditions (see fig. below) 

The maximum allowable additional pulse power Pm max is given by the formula 

(Tjmax - Tamb) - (Ps Rth j -a) 
Pm max - 

Zth 

where Ps is the steady-state dissipation, excluding that in the pulses, 

Z~ is the effective transient thermal resistance of the device from junc -
tion to ambient. It is a function of the pulse duration t and duty cycle S 
(see page 9, lower figure). 

S is the duty cycle and is equal to the pulse duration tdivided by the pe-

riod duration T. 

The steady-state power Ps when biased in the zener direction at a given zener cur-
rent can be found from page 13, upper figure. With the additional pulsed power dis-
sipation Pm max calculated from the above expression, the total repetitive peak zener 
power dissipation PZRM - Ps+ Pmmax• From page 13, upper figure the correspond-
ing maximum repetitive peak zener current at PZ~ can now be read. This repeti-
tive peak zener current is subject to the absolute maximum rating. For pulse dura -
tions longer than the temperature stabilization time of the diode tstab~ the maxi-
mum allowable repetitive peak dissipation PZRM is equal to the maximum steady-
state power Ps Inax. The temperature stabilization time for the BZY88series is 100 s 
(see page 9, lower figure). 

T 

vmra~ time 
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BZY88 
SERIES 

OPERATING NOTES (continued) 

Example 

The following example illustrates how to calculate the maximum permissible repet-
itive peak zener current of aBZY88-C7V5zener diode mounted in free air at a max-
imum ambient temperature of 60 °C. The steady-state zener current is 10 mA, the 
duty cycle S = 0.1 and the pulse duration t = 1 ms. 

The steady-state dissipation Ps at a zener current of 10 mA (from page 13, upper 
figure) = 76 mW. 
The thermalresistancefrom junction to ambient Rth i-a = 0.31 °C/mW. 
The thermal impedance Zth with a duty cycle b = 0. 1 and a pulse duration t = 1 ms 
(from page 9, lower figure). 

Zth = 41.5 °C/W 

The maximum additional pulse power dissipation 

(Tj max - Tamb) - Ps • Rth j -a 
Pm max = 

Z th 
If Ps = 76 mW, Zth = 41.5 °C/W, 

P 
_ (175-60)-(0.076x310) = 2 2W m max - 41.5 

therefore, the total repetitive peak power dissiaption, 

PZg~ = 0.076 + 2.2 = 2.28 W 

From page 13, upper figure, the corresponding repetitive peak zener current is 
250 mA. This is within the rating of the BZY88-C7V5 and is therefore permissible. 

2. Zener characteristics 

The basic characteristic of a zener diode is the dynamic zener characteristic, that 
is, the variation of zener voltage when a current pulse i9 applied in the reverse di-
rection. The slope of this characteristic is rz. Typical dynamic characteristics at 
Tj = 25 and 150 °C are given on pages 10 and 11 for each type of diode. Because of 
the temperature sensitivity of the zener characteristics, the dynamic characteristics 
at any other operating temperature will be displaced from those at Tj = 25 °C by a 
voltage corresponding to SZ x (Tn-25) °C, where SZ is the temperature coefficient 
of the diode and Tn is a nominal operating temperature. This is illustrated below. 

VZ % , .— VZ

slope rZ

(T~-25} 5 Z ~ ~ ~Z 

Tj =T~ T -25°C ~Zozn9 
Dyrximic characteristics 

slope rZ ~ ~ 1` 

1-- 

~/ i IZI 
Tj=25°C nos»o 

Stotic charxteristic 

8 June 1971 



BZY88 
SERIES 

OPERATING NOTES (continued) 

The static characteristic of the diode is obtained by connecting the steady-state 
zener voltages at various direct zener currents and may, therefore, be used to 

determine the operating point at any zener current. This is shown above. The 
slope of the static characteristic will depend on 

(1) the differential resistance, rz

(2) the rise in junctiontemperature due to internal dissipation and the ther-
mal resistance from junction to ambient, VZ• 1Z•Rthj-a 

(3) the temperature coefficient of the diode, SZ 

From the above, the static slope resistance rZ is found to be 

rZ = rz + VZ. Rth j -a • SZ 

where r z is the differential resistance, VZ is the steady-state zener voltage and 

is equal to 
V ' Z 

1-IZ. Rth j-a•SZ 

VZ' being the zener voltage at Tj = Tn at the working current IZ. 

The position of this static characteristic in relation to the dynamic characteristic 

at Tj = 25 ° C is dependent on the ambient temperature and the temperature coef-

ficient, the low-current voltage being displaced by 

SZ x (Tn -25)°C 

from the low current voltage, VZp on the dynamic characteristic at Tj = 25 ° C 

(See figure below) 

Example for 
positive SZ 

~ 25)SZ IZ

Tj =T~ Tj.25°C nas~r~ 
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BZY88 
SERIES 

OPERATING NOTES (continued) 

Next figure shows typical dynamic characteristics at Tj = 25, 150 and a nominal 
temperature, T❑ oC. It also shows static characteristics at ambient temperatures 
of 25 and Tn °C. 

Example for 
positive SZ

VZp+(T~ 25)sz

~Z VZ~+25.SZ I V 

TmM=Tn 

Rthj_a=Q: 

Tj _150°C Tj ~Tn Tj ~ 25°C 

Tomb=~°~ 

Tn-25)SZ I Z

1 
~zoms 

Typical static characteristicsfor each type of diode are given on page 12. These 

curves were obtained with the device mounted in free air at an ambient tempera-
ture of 25 °C. 

The slope resistance for pulse operation can be calculated by incorporating the 

thermal impedance Zth into the formula for rZ. Curves of Zth plotted against 
pulse duration and duty cycle are given in the lower figure on page 9. 

3. When using a soldering iron, the diode may be soldered directly into a circuit, but 
heat conducted to the junction should be kept to a minimum by use of a thermal 
shunt. 

4. Diodes may be dip soldered at a solder temperature of 245 °C for amaximum sol -
dering time of 5 seconds. The case temperature during dip soldering must not at 
any time exceed the maximum storage temperature. These recommendations ap-
ply to a diode with the anode end mounted flush on the board with punched-through 
holes. For mounting the cathode end onto the board the diode must be spaced 5 mm 
from the underside of the printed circuit board in the case of punched-through 
holes or 5 mm from the top of the board for plated-through holes. 

5. Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 
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BAY 91 
SEi21ES 

VOLTAGE REGULATOR DIODES 

Diffused silicon diodes in a DO-5 envelope for use in power stabilisation and tran-
sient suppression circuits. 

The series consists of 22 normal polarity types (stud cathode) and 22 reverse polar-
ity types (stud anode) with nominal zener voltages ranging from 10 to i5 V with a 
tolerance of t5 j,. 

QUICK REFERENCE DATA 

Zener voltage range nom. 10 to 75 V 

Zener voltage tolerance ±5 

Repetitive peak zener current IZRM max. 100 A 

Total power dissipation up to Tmb = 65 oC Ptot max. 75 W 

Non repetitive peak reverse power 
Tmb = 65 °C; t = 100 µs PZSM max. 4.4 kW 

Junction temperature Tj max. 175 oC 

Thermal resistance from junction to 

mounting base Rth j -mb = 1 .47 oC/W 

MECHANICAL DATA 

DO-5 
tL1   ~~~Y 
iri 

1/4'~ x 28UNF 
k 

E 

I~ 
tad 

5max 0 
~ 4.1 

2 2mox 114max 

11.5 
10.72 

a 

25.4max

3.8 

Dimensions in mm 

E 

Obi 

4.0 """ flat 

zoecn 

17.0 

Polarity of connections: BZY91-C10 to C75 stud cathode 
BZY91-C10R to C75R stud anode 

Diameter of hole in heatsink: max. 6.5 mm Torque on nut: min. 17 cm kg 

Accessories available: 56264A max. 35 cm kg 

Net weight 11 g 

With accessories: 15 g 
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~ZY91 
SERIES 

RATINGS (Limiting values) 1) 

Currents 

Average forward current (averaged 

over any 20 ms period) IFAV max, 10 A 

Repetitive peak forward current 1FRM max. 30 A 

Repetitive peak zener current 1ZRM max. 100 A 

Power dissipation 

Total power dissipation up to Tmb = 65 ° C Ptot max. 75 W 

\on repetitive peak reverse power 
at Tmb=65oC;b=O 

t = 100 µs PZSM max. 4.4 kW 

t = 1 ms PZSM max. 1.48 kW 

t = 10 ms PZSM max. 500 W 

t = 100 ms PZSM max. 170 W 

Temperatures 
~~ 
~~ 

storage temperature Tstg -55 to + 175 °C 

Jt:nction temperature Tj max. 175 °C 

THERMAL. RESISTANCE 

From junction to mounting base Rth j-mb = 1.47 °C/W 

From mounting base to heatsink Rth mb-h = 0.L oC/W 

') Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 
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BZY91 
SERIES 

CHARACTERISTICS at Tmil = 25 ° C 

Forward voltage at IF = 10 A 

Reverse current at VR = 
3 .VZnom 

Zener voltage VZ 
BZY91-... at IZ = 2 A 1) 

C10(R) 
C11(R) 
C12(R) 
C13(R) 

C15(R) 
C16(R) 

C18(R) 

C20(R) 
C22(R) 

C24(R) 
C27(R) 

C30(R) 

C33(R) 
C36(R) 

C39{R) 
C43(R) 
C47(R) 
C51(R) 
C56(R) 
C62(R) 
C68(R) 
C75(R) 

min. nom. max. 

9.4 10 10.6 V 
10.4 11 11.6 V 
11.4 12 12.6 V 
12.4 13 14.1 V 

13.9 15 15.6 V 
15.4 16 17.1 V 
16.9 18 19.1 V 

atIZ =1A 1) 

min. nom. max. 

18.9 20 21.2 V 
20.8 22 23.3 V 
22.7 24 25.9 V 
25.1 27 28.9 V 

23 30 32 V 
31 33 35 V 
34 36 38 V 

at IZ = 0.5 A 1) 

min. nom. max. 

37 39 41 V 
40 43 45 V 
44 47 50 V 
48 51 54 V 
53 56 60 V 
58 62 66 V 
64 68 72 V 
71 75 79 V 

VF < 1.5 V 

IR < 1 mA 

Differential resistance rz 
atIZ=2A 

max. 

0.4 S2 
0.4 Sl 
0.5 S2 
0.5 S2 
0.6 S2 
0. b S2 
0.7 S2 

atIZ =1A 

max. 

0.8 S2 
0.8 S2 
0.9 S2 
1.0 SZ 
1.1 S2 
1,2 S2 
1.3 S2 

atIZ =0.5A 

max. 

1.4 S2 
1.5 S2 
1.7 S2 
1.8 S2 
2.0 S2 
2.2 S2 
2.4 52 
2.6 S2 

1) The zener voltage is measured by a pulse method with tp < 100 µs, duty cycle 

S < 0.001 and T~ = 25 ° C 
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BZY91 
SERIES 

OPERATING NOTES 

1. Dissipation and heatsink considerations 

a. Steady-state conditions 

The maximum allowable steady-state dissipation Ps is given by the relation-
ship 

Ps max. - 
Tj max. - Tamb 

Rth j-a 

where Tj man, is the maximum permissible operating junction temperature, 

Tam is the ambient temperature, 

Rth j-a is the total thermal resistance from junction to ambient 

Rth j -a - Rth j -mb + Rth mb -h + Rth h -a > 

Rth mb-h is the thermal resistance from mounting base to heatsink, 
that is 0.2 °C/W, 

Rth h -a is the thermal resistance of the heatsink 

b. Pulse conditions (see fig. next page) 

The maximum allowable additional pulse power Pm mom, is given by the for-
mula 

_ (Tj max. - Tamb) - (Ps . Rth j-a) 
Pm max. - R~ t + S Rth mb a 

where Ps is the steady-state dissipation, excluding that in the pulses, 

Rth t is the effective transient thermal resistance of the device from 
junction to mounting base. It is a function of the pulse duration t and 
duty cycle S (see page 8), 

S is the duty cycle and is equal to the pulse duration t divided by the 
period duration T, 

R~ ~_ a is the total thermal resistance from mounting base to am-
bient. Rth mb-a - Rth mb-h+ Rth h-a• 

The steady-state power Ps when biased in the zener direction at a given zener 
current can be found from page 9, upper figure. With the additional pulsed power 
dissipation Pm calculated from the above expression, the total repetitive peak 
zener power dissipation PZRM - Ps +Pm. From page 9, upper figure the cor-
responding maximum repetitive peak zener current at PZRM can now be read. 
This repetitive peak zener current is subject to the absolute maximum rating. 
For pulse durations longer than the temperature stabilisation time of the diode 
tst~, the maximum allowable repetitive peak dissipation PZRM is equal to the 
maximum steady-state power Ps max. The temperature stabilisation time for the 
BZY9lseries is 2 s (see page 8). 
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BZY91 
SERIES 

OPERATING NOTES (continued) 
T 

c~ 0 
0 a  
N ~ 
A 

a'" 

,~, time 

2. Care must be taken to ensure that the connecting lug is not bent or twisted. 

Example 

The following example illustrates how to calculate the maximum permissible repet-
itive peak zener current of a BZY91-056 zener diode mounted on a heatsink with 

Rth h-a = 2 oCf W at a maximum ambient temperature of 50 oC. The steady-state 

zener current is 0.5 A, the duty cycle S = 0.1 and the pulse duration t = 1 ms. 

The steady-state dissipation Ps at a zener current of 0.5 A (from page 9, upper 
figure)= 28 W. 
The thermal resistance from junction to ambient Rth j -a = Rth j-mb + Rth mb-h + 

Rth h -a = 1.47 + 0.2 + 2 = 3.67 o C/ W . 
The transient thermal resistance Rtht With a duty cycle S = 0.1 and a pulse duration 
t = 1 ms (from page 8, lower figure) 

Rth t = 0.23 oC/ W 

The maximum additional pulse power dissipation 

- (T~ max - Tamb) - Ps . Rth j-a 
Pm max. - ~ 

Rth t + S • Rth mb-a 

If Ps =28 W, Rtht= 0.23oC/W, 

then Pm max 0.23 + 0.1 x 2.2 
_ (175 - 50) - (28 x 3.67) = 49 W 

therefore, the total repetitive peak power dissipation, 

PZRM=(28 W+ 49 W)=77W 

From page ~, upper figure, the corresponding repetitive peak zener current is 

1.3 A. This is within the rating of the BZY91-056 and is therefore permissible. 
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BZY91 
SERIES 
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BZY93 
SERIES 

SILICON POWER VOLTAGE REGULATORS 

Diffused silicon diodes in a DO-4 metal envelope intended for general purpose appli -
cations . 

The series consists of 25 normal polarity types (stud cathode) and 25 reverse polar-
ity types (stud anode) with nominal zener voltages ranging from 7.5 V to 75 V with 
a tolerance of t5~ . 

QUICK REFERENCE DATA 

Zener voltage range 

Zener voltage tolerance 

nom. 7.5 to 75 

t 5 

V 

~o 

Repetitive peak zener current 

Total power dissipation 

up to Tmb = 75 oC 

Non repetitive peak reverse 
power dissipation 

1ZRM 

Ptot 

max. 

max. 

20 

20 

A 

W 

Tj = 175 °C; t = 100 µs pZSM max. 500 W 

Junction temperature 

Thermal resistance from junction 
to mounting base 

Tj

Rth j -mb 

max. 

= 

175 

5.0 

oC 

oC/W 

MECHANICAL DATA 

DO-4 

10-32UNF 

~.~maa 

3.2"'°'
11.5 
10.72 ~. 

Dimensions in mm 

max 

Net weight 4.3 g 
With accessories: 6.5 g 
Diameter of hole in heatsink: max. 5.2 mm 
Accessories available: 56295 (56262A) 

1.8 
1.6~ 

20.3"'°' 
,~~ " 

~J 

tt~~

Torque on nut: min. 8 cm kg 
max. 17 cm kg 

The mark shown applies to 
normal polarity types 
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BZY93 
SERIES 

RATINGS Limiting values inaccordancewiththe Absolute MaximumSystem(IEC 134} 

Currents 

Average forward current(averaged 
over any 20 ms period) IFAV max. 5 A 

Repetitive peak forward current IFRM max. 15 A 

Repetitive peak zener current IZRM max. 20 A 

Power dissipation 

Total power dissipation up to T~ = 75 °C 

Non repetitive peak reverse power 
dissipation, Tj = 175 oC; t = 100 µs 

Ptot 

PZSM 

Temperatures 

Storage temperature Tstg 

Junction temperature Tj 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

CHARACTERISTICS 

Forward voltage at IF = 5 A 

Reverse current at 

VR= 2V 

VR=5.6V 
2 

VR = 3 VZnom 

max. 20 W 

max. 500 W 

-65 to +175 oC 

max. 175 oC 

R~ j _~ _ 

Rth mb -h = 

5.0 oC/W 

0.6 oC/W 

Tj = 25 oC unless otherwise specified 

VF < 1.5 V 

BZY93- C7V5(R) C8V2(R) C9V1(R) to C75(R) 

IR < 100 

IR < 

IR < 

100 

µA 

µA 

50 µA 
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BZY93 
SERIES 

CHARACTERISTICS (continued) 

BZY93-... 

Zener voltage VZ 
atIZ=2A 

min. nom. max. 

C7V 5(R) 7.1 7.5 7.9 V 
C8V2(R) 7,7 8.2 8,7 V 

atIZ=1A 

min. nom. max. 

C9V1(R) 8.6 9.1 9.6 V 
C10(R) 9.4 10 10.6 V 
C11(R) 10.4 11 11,6 V 
C12(R) 11.4 12 12.6 V 
C13(R) 12,4 13 14.1 V 
C15(R) 13.9 15 15.6 V 

T~ = 25 oC unless otherwise specified 

Temperature 
coefficient 
atIZ=2A 

tYP• 

3.0 mV/oC 
4,0 mV/oC 

atIZ=1A 

typ. 

5,0 mV/oC 
7.0 mV/oC 
7.5 mV/ oC 
8.0 mV/oC 
8.5 mV/oC 

10.0 mV/oC 

Differential resistance 
atIZ=2A 

typ. max. 

0.04 0.3 SZ 
0,05 0.3 SZ 

atIZ=1A 

typ. max. 

0.07 0.5 SZ 
0.07 0.5 S2 
0.08 1.0 S2 
0.08 1.0 S2 
.0.08 1,0 52 
0.10 1,2 S2 

atIZ=0.5A 

min, nom. max, 

atIZ=0.5A 

tYP• 

atIZ =O.SA 

typ. max. 

C16(R) 15.4 16 17.1 V 11 mV/oC 0,18 1,2 S2 
C18(R) 16.9 18 19.1 V 12 mV/°C 0.20 1,552 
C20(R) 18.9 20 21,2 V 14 mV/oC 0.20 1,552 
C22(R) 20,8 22 23,3 V 16 mV/oC 0.21 1,852 
C24(R) 22.7 24 25,9 V 18 mV/oC 0,22 2.0 S2 
C27(R) 25.1 27 28.9 V 21 mV/ oC 0,25 2.0 S2 
C30(R) 28 30 32 V 25 mV/oC 0.30 2.5 S2 
C33(R) 31 33 35 V 30 mV/oC 0,32 3.0 S2 

atIZ =0.2A atIZ=0.2A atIZ=0,2A 

min, nom. max. tyP typ. max. 

C36(R) 34 36 38 V 32 mV/oC 0,75 4,0 S2 
C39(R) 37 39 41 V 35 mV/oC 0.85 5.0 SZ 
C43(R) 40 43 45 V 40 mV/oC 0.90 6.5 S2 
C47(R) 44 47 50 V 45 mV/oC 1,0 7.0 SZ 
C51(R) 48 51 54 V 50 mV/oC 1.2 7.5 SZ 
C56(R) 53 56 60 V 55 mV/oC 1.3 8,0 S2 
C62(R) 58 62 66 V 60 mV/oC 1.5 9.0 S2 
C68(R) 64 68 72 V 65 mV/oC 1.8 10.0 SZ 
C75(R) 71 75 79 V 70 mV/oC 2,0 10.5 SZ 
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BZY93 
SERIES 

OPERATING NOTES 

1. Dissipation and heatsink considerations 

a. Steady-state conditions 

The maximum allowable steady-state dissipation Psm~ is given by the rela-
tionship 

Ps max = 
Rth j -a 

where Tj max is the maximum permissible operating junction temperature. 

Tam is the ambient temperature, 

R~ j-a is the total thermal resistance from junction to ambient 

Rth j -a = Rth j -mb + R~ mb -h + Rth h -a , 

R~ mb-h is the thermal resistance from mounting base to heatsink, 
that is 0.6 oC/W, 

R~ h-a is the thermal resistance of the heatsink 

b. Pulse conditions (see fig. next page) 

The maximum allowable additional pulse power Pm max is given by the for-
mula 

Pm max = R~ t + b Rth mb-a 

where Ps is the steady-state dissipation, excluding that in the pulses, 

R~ t is the effective transient thermal resistance of the device from 
junction to mounting base. It is a function of the pulse duration t and 
duty cycle b (see page 6, upper figure). 

b is the duty cycle and is equal to the pulse duration t divided by the 
period duration T, 

R~ ~- a is the total thermal resistance from mounting base to am-
bient. R~ mb-a = Rth mb-h + Rth h-a. 

Tj max - Tamb 

(Tj max - Tamb) - (Ps . Rth j -~ 

The steady-state power Ps when biased in the zener direction at a given zener 
current can be found from page 8, upper figure. With the additional pulsed power 
dissipation Pm man calculated from the above expression, the total repetitive 
peak zener power dissipation PZg~ = Ps +PIn Tnax. From page 8, upper figure 
the corresponding maximum repetitive peak zener current at PZRM can now be 
read. This repetitive peak zener current is subject to the absolute maximum rat-
ing. For pulse durations longer than the temperature stabilisation time of the 
diode tstab, the maximum allowable repetitive peak dissipation PZRM is equal to 
the maximum steady-state power Ps max• The temperature stabilisation time for 
the BZY93series is 5 s (see page 6, upper figure). 
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BZY93 
SERIES 

OPERATING NOTES (continued) 

~m~ time 

2. Care must be taken to ensure that the connecting lug is not bent or twisted. 

Example 

The following example illustrates how to calculate the maximum permissible repet-
itive peak zener current of a BZY93-C12 zener diode mo~xnted on a heatsink with 
R~ h_a = 2 oC/W at a maximum ambient temperature of 50 oC. The steady-state 
zener current is 0.5 A, the duty cycle b = 0.1 and the pulse duration t = 1 ms. 

The steady-state dissipation Ps at a zener current of 0.5 A (from page 8, upper 
figure) = 7 W. 
The thermal resistance from junction to ambient R~ j_a = Rth j-mb + Rth mb-h + 

Rth h-a = 5+0.6+2 = 7.6 oC/W. 
The transient thermal resistance Rth t with a duty cycle b = 0.1 and apulse duration 
t = 1 ms (from page 6, upper figure) 

Rat=0.92oC/W 

The maximum additional pulse power dissipation 

Pm max = (T] max - Tamb) - Ps . Rth j-a 
Rth t + b Rth mb-a 

If Ps =7W, Rat=0.92°C/W, 

_(175-50)-(7x7.6)_ 61WPm max - 0.92 + 0.1 x 2.6 

therefore, the total repetitive peak power dissipation, 

PZRM=(7+61)=68W 

From page 8, upper figure, the corresponding repetitive peak zener current is 5 A. 
This is within the rating of the BZY93-C12 and is therefore permissible. 
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BZY93 
SERIES 
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SERIES 
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BZY95 
SERIES 

MEDIUM POWER VOLTAGE REGULATORS 

Diffused silicon diodes in a DO-1 metal case for use as medium power voltage 
stabilisers or voltage references. 
The series consist of 22 normal polarity types (stud-cathode) with nominal zener 
voltages ranging from 10 V to 75 V with a tolerance of ± 5°~0. 

RATINGS (Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134). 

Currents 

Average forward current (averaged 

over any 20 ms period) 

Repetitive peak forward current 

Repetitive peak zener current 

Power dissipation 

Total power dissipation up to Tam = 25 ° C 

Non repetitive peak reverse power 

Temperature s 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

MECHANICAL DATA 

DO-1 

0.51 

35min

N 
1.91max

.51max

17.78"'°" 
49mm

IFAV 

IFRM 

IZ RM 

Ptot 

PZSM 

max. 1 A 

max. 3 A 

max. 5 A 

max. 1.5 W 

max. 100 W 

Tsig -65 to +175 °C 

Tj max. 175 oC 

Rth j-a 

noee~~a 

100 ° C/W 

Dimensions in mm 
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BZY95 
SE RTES 

CHARACTERISTICS T~ = 25 °C unless otherwise specified 

Forward voltage at IF = 1.0 A VF < 1.5 V 

Reverse current at VR = 3'VZnom IR < 10 µA 

BZY95-... 
Zener voltage 
atIZ=50mA 

min. nom. max. 

C10 9.4 10 10.6 V 
C11 10.4 11 11.6 V 
C12 11.4 12 12.6 V 
C13 12.4 13 14.1 V 
C15 13.9 15 15.6 V 

at IZ = 2b mA 

min. nom. max. 

C16 15.4 16 17.1 V 
C1$ 16.9 18 19.1 V 
C20 18.9 20 21.2 V 
C22 20.8 22 23.3 V 
C24 22.7 24 25.9 V 
C27 25.1 27 28.9 V 
C30 28 30 32 V 
C33 31 33 35 V 
C36 34 36 38 V 

atl Z = lOmA 

mjn. nom. max. 

C39 37 39 41 V 
C43 40 43 45 V 
C47 44 47 50 V 
C51 48 51 54 V 
C56 53 56 60 V 
C62 58 62 66 V 
C68 64 68 72 V 
C75 71 75 79 V 

Temperature 
coefficient 

atIZ=50mA 

typ 

7.0 mV/° C 
7.5 mV/°C 
8.0 mV/°C 
8.5 mV/°C 

10.0 mV/°C 

at IZ = 20 mA 

typ. 

11 mV/° C 
12 mV/°C 
14 mV/°C 
16 mV/°C 
18 mV/°C 
20 mV/°C 
25 mV/° C 
30 mV/°C 
32 mV/°C 

atIZ=10mA 

tYP• 

35 mV/°C 
40 mV/°C 
45 mV/°C 
50 mV/°C 
55 mV/°C 
60 mV/° C 
65 mV/°C 
70 mV/°C 

Differential resistance 
atIZ =50mA 

tYP max. 

0.75 4.0 S2 
0.80 4.,~ S2 
0.85 5.0 S2 
0.90 6.0 Sl 
1:0 8.0 Sl 

atIZ =20mA 

typ. max. 

2.4 9 S2 
2.5 11 S2 
2.8 12 S2 
3.0 13 S2 
3.4 14 S2 
3.8 . 18 S2 
4.5 22 S2 
5.0 2S S2 
5.5 3q S2 

atIZ =10mA 

typ. max. 

12 35 S2 
13 40 St 
14 50 S2 
15 55 S2 
17 63 St 
18 75 S2 
18 90 Sl 
20 100 S2 
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BZY96 
SERIES 

ME®IUM POWER VOLTAGE REGULATORS 

Alloyed silicon diodes in a DO-1 metal case for use as medium power voltage sta-
bilisers or voltage references. 
The series consists of 8 normal polarity types (stud -cathode) with nominal zener 
voltages ranging from 4.7 V to 9.1 V with a tolerance of ±5%. 

RATINGS (Limiting values according to the Absolute Maximum System as defined in 
IEC publication 134). 

Currents 

Average forward current (averaged 
over any 20 ms period) IFAV max. 1 A 

Repetitive peak forward current IFRM max. 3 A 

Repetitive peak zener current I ZRM max. 3.5 A 

Power dissipation 

Total power dissipation up to Tamb = 25 °C Ptot max. 1.5 W 

Non repetitive peak reverse power P ZSM max. 20 W 

Temperatures 

Storage temperature Tstg -65 to+175 oC 

Junction temperature Tj max. 175 oC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 100 oC/W 

1bIECHANICAL DATA 

DO'-1 

0.51 

~' 

Dimensions in mm 

35min

n 
E 

1.91max N 

51"'°" 
17.78R1O%

49
m~n

naera.+ 
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BZY96 
SERIES 

CHARACTERISTICS T~ = 25 °C unless otherwise specified 

Forward voltage at IF = 1.0 A VF < 1.5 V 

Reverse current 

BZY96-C4V7 VR = 1.0 V IR 20 µA 
C5V1 VR = 1.0 V IR 20 µA 

C5V6 VR = 1.0 V IR 20 µA 

C6V2 VR = 2.0 V IR 20 µA 
C6V8 VR = Z.0 V IR 20 µA 

C7V5 VR = 3.0 V IR 20 µA 
C8V2 VR = 5.6 V IR 20 µA 
C9V1 VR = 6.2 V IR 20 µA 

BZY96-.. . 
Zener voltage 

Temperature 
Differential resistance 

coefficient 
atIZ=100mA at IZ = 100 mA 

at I Z = 100 mA 

min. nom. max. typ. typ. max. 

C4V7 4.4 4.7 5.0 V -0.6 mV/°C 2.5 10 Sl 
C5V1 4.8 5.1 5.4 V +0.1 mV/oC 1.0 5.0 S2 
C5V6 5.3 5.6 6.0 V +1.0 mV/°C 0.7 4.0 S2 
C6V2 5.8 6.2 6.6 V +2.0 mV/°C 0.6 3.0 52 
C6V8 6.4 6.8 7.2 V +3.0 mV/°C 0.6 3.0 S2 

at I Z = 50 mA at IZ = 50 mA at I Z = 50 mA 

min. nom. max. typ . typ . max. 

C7V5 7.1 7.5 7.9 V +4.0 mV/°C 1.0 3.5 S2 
C 8 V2 7.7 8.2 8.7 V +5.0 mV/°C 1.2 3.5 S2 
C9V1 8.6 9.1 9.6 V +6.4 mV/°C 1.8 4.5 S2 

2 March 1968 



BZZ14 to 29 

MEDIUM POWER VOLTAGE REGULATORS 

Alloyed silicon diodes in a DO-4 metal envelope for use as medium-current voltage 
stabilisers or voltage references. 
Zener voltage range from 5.6 to 24 V with a tolerance of ±5~~. 

QUICK REFERENCE DATA 

Zener voltage range (tolerance ±5°/-0) nom. 5.6 to 24 V 

Repetitive peak zener current 

Total power dissipation 
up to Tmb = 50 ° C 

Non repetitive peak reverse 
power dissipation 

1ZRM 

Ptot 

PZSM 

max. 

max. 

max . 

7 

10 

45 

A 

W 

W 

Junction temperature 

Thermal resistance f-rom junction 
to mounting base 

Tj 

Rth j-mb 

max. 

= 

150 

10 

°C 

oC/W 

MECHANICAL DATA 

DO-4 

~~ Z 

10-32UNF 

Net weight 
With accessories 

198maz 
3 .2nwz 

11.5 _ 9.3"'°'
10.72 20.3"'°' 

,:~+>a~ " 

Dimensions in mm 

The mark shown applies to normal polarity types 

4.3 g Mounting torque: min. 8 cm kg 
max. 17 cm kg 6.5 g 

Diameter of hole in heatsink: max. 5.2 mm 
Accessories available for insulated mounting: 56295 (56262A) 

December 1967 1 



BZZ14 to 29 

RATINGS (Limiting values) 1) 

Currents 

Average forward current (averaged 
over any 20 ms period) 

Repetitive peak forward current 

Repetitive peak zener current 

Power dissipation 

IFAV 

IFRM 

IZRM 

max. 0.5 A 

max. 7 A 

max. 7 A 

Total power dissipation up to Tmb = 50 oC Ptot max. 10 W 

Non repetitive peak reverse power (t < 100 µs) PZSM max. 45 W 

Temperatures 

Storage temperature Tstg —55 to +150 °C 

Junction temperature Tj max. 150 °C 

THERMAL RESISTANCE 

From junction to ambient in free air 

From junction to mounting base 

Rth j -a 

Rth j -mb 

70 °C/W 

10 °C/W 

CHARACTERISTICS Tmb = 25 °C unless otherwise specified 

Forward voltage 

IF = 200 mA VF < 1.0 V 

Reverse current 

BZZ14 VR = 2 V IR < 500 nA 
BZZ15 VR = 2 V IR < 500 nA 
BZZ16 VR = 3 V IR < 500 nA 
BZZ17 VR = 3 V IR < 500 nA 
BZZ18 VR = 3 V IR < 400 nA 
BZZ19 VR = 5 V IR < 400 nA 
BZZ20 VR = 5 V IR < 400 nA 
BZZ21 to 29 VR = 5 V IR < 50 nA 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2 December 1967 



BZZ14 to 29 

CHARACTERISTICS (continued) T~ = 25 °C unless otherwise specified 

Diode capacitance 

BZZ14 VR = 3 V Cd tYP• 575 PF 
BZZ15 VR = 3 V Cd typ. 475 pF 
BZZ16 VR = 3 V Cd ryp. 375 pF 
BZZ17 VR = 2 V Cd typ. 350 pF 
BZZ18 VR = 2 V Cd typ. 300 pF 
BZZ19 VR = 2 V Cd typ. 250 pF 
BZZ20 VR = 2 V Cd typ. 250 pF 
BZZ21 VR = 3 V Cd typ. 340 pF 
BZZ22 VR = 3 V Cd typ. 280 pF 
BZZ23 VR = 3 V Cd typ. 260 pF 
BZZ24 VR = 3 V Cd typ. 240 pF 
BZZ25 VR = 3 V Cd typ. 210 pF 
BZZ26 VR = 3 V Cd typ. 200 pF 
BZZ27 VR = 3 V Cd typ. 155 pF 
BZZ28 VR = 3 V Cd typ. 135 pF 
BZZ29 VR = 3 V Cd typ. 130 pF 

Zener voltage 

~z N> 

at IZ = 20 mA 

min. nom. max. 

BZZ14 5.3 5.6 6.0 
BZZ15 5.8 6.2 6.6 
BZ Z16 6.4 6.8 7.2 
BZ Z17 7.1 7.5 7.9 

BZ Z18 7.7 8.2 8.7 

BZZ19 8.6 9.1 9.6 

BZZ20 9.4 10 10.6 
BZ Z21 10.4 11 11.6 
BZZ22 11,4 12 12.6 
BZZ23 12.4 13 14.1 
BZZ24 13.9 15 15.6 
BZZ25 15.4 16 17.1 

BZZ26 16.9 18 19.1 
BZZ27 18.9 20 21.2 
BZZ28 20.8 22 23.3 

BZZ29 22.7 24 25.9 

Temperature 
coefficient 

SZ (mV/ ° C) 

at IZ = 20 mA 

min. typ. max. 

-0.4 
+1.0 
+2.0 
+3.0 

+4.0 

+3.5 

+6.0 

+0.7 
+2.1 

+2.9 
+3.75 

+4.7 

+5.8 
+7.0 
+7.5 

+8.8 
+10 

+12.6 
+13.8 
+16.4 
+19 

+21.6 
+24.2 

+2.5 
+3. 5 
+4.0 
+4.5 

+6.0 

+6.5 
+8.0 

Differential 
resistance 

rz (~) 

at IZ = 20 mA 

typ. max. 

4.5 15 
2.2 6.0 
2.07 5.0 
2.3 7.5 

2.6 10 
3.18 10 

3.8 17 
4.4 25 

5.25 28 
6.3 33 
8.9 39 

10.5 48 
14.5 54 
19.5 58 
26 63 

33.5 70 

December 1967 3 



BZZ14 to 29 

CHARACTERISTICS (continued) T~ = 25 oC unless otherwise specified 

min. 

Zener voltage Temperature Differential 

VZ (V) 

at IZ = 100 mA 

nom. max. 

SZ 

at 

min. 

coefficient 

mA 

max. 

resistance 

(mV/ ° C) 

IZ = 100 

typ. 

rz (~) 

at IZ = 100 mA 

typ. max. 

BZ Z14 5.5 5.72 6.3 +0.5 +1.6 +3.0 1.47 4.0 
BZZ15 5.8 6.3 6.8 +2.0 +2.45 +4.0 1.12 Z.5 
BZ Z16 6.4 6.9 7.4 +2.5 +3.15 +4.0 1.1 2.5 
BZ Z17 7.2 7.6 8.2 +3.0 +4.05 +5.0 1.2 3.5 

BZZ18 7.8 8.35 9.0 +3.0 +4.9 +6.1 1.38 5.0 

BZZ19 8.8 9.3 10 +4.0 +6.1 +7.0 1,65 5.0 

BZZ20 9.6 10.3 11 +3.0 +7.25 +11 2.05 5.0 
BZZ21 11.3 +9.5 2.0 8.0 
BZZ22 12.3 +11 2. 5 10 
BZZ23 13.4 +12 3.0 13 
BZZ24 15.5 +14.8 4.2 16 
BZZ25 16.7 +16 5.0 20 

BZZ26 18.8 +18.7 7.0 20 r ~ 
BZZ27 21.5 +21.2 9.2 20 

BZZ28 23.6 +23.8 12.2 25 

BZ Z29 26.1 +26.5 16 28 

min. 

at IZ = 500 mA 

nom. max. 

at IZ = 500 mA 

min. typ. max. 

at IZ = 500 mA 

typ. max. 

BZ Z14 5.5 5.97 6.5 0 +2.15 +3.0 0.54 1.0 
BZ Z15 6.0 6.6 7.4 +1.5 +2.9 +4.0 0.53 2.0 
BZ Z16 6.6 7.12 7.9 +2.5 +3.7 -F4.0 0.57 2.5 
BZ Z17 7.1 7.82 8.5 +3.0 +4.6 +7.0 0.62 3.0 
BZZ18 8.0 8.57 9.5 +3.5 +5.5 +6.8 0.68 3.0 
BZ Z19 8.8 9.55 10.2 +4.5 +6.65 +7.5 0.81 3.0 
BZ Z20 10 10.72 11.6 +3.0 +7,8 +11 0.97 3.0 

4 December 1967 



OAZ200 to 207 

LOW POWER VOLTAGE REGULATORS 

These types have been superseded by 

the BZY88-C4V7 to BZY88-C9V1 

Spetember 1971 1 





1 N 748A to 
1 N759A 

VOLTAGE REGULATOR DIODES 

Silicon alloyed diodes in subminiature all glass DO-7 envelope for use as low power 
voltage stabilisers or voltage references. 
The series consists of 12 types with nominal zener voltages ranging from 3.9 to 
12 V with a tolerance of ±5~0. 

MECHANICAL DATA Dimensions in mm 
a 
N not tinned 

DO-7 ~ 2max'  2max 

o  ~ 

a 
~L~ 

~ o 

~\~ 

~ 25.4min F Z6R1O% ~ ~ 25.4min , 

u vzoeeso 

_~

min. mounttng width 13 
The coloured band indicates the cathode 

RATINGS (Limiting values) 1) 

Currents 

Repetitive peak zener current 1ZRIvl max. 250 mA 

Average forward current (averaged 

over any 20 ms period) 1FAV max. 250 mA 

Power dissipation 

Total power dissipation up to Tam = 50 oC Ptot max. 400 mW 

Temperatures 

Storage temperature Tstg —65 to +175 ° C 

Junction temperature Tj max. 175 oC 

THERMAL RESISTANCE: 

From junction to ambient in free air Rth j-a = 0.31 oC/mW 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

May 1970 1 



1 N 748A to 
1 N 759A 

CHARACTERISTICS 

Forward voltagze at IF = 10 mA 

Tamb = 25 °C unless otherwise specified 

VF < 900 mV 

Zener voltage 1) 
Temperature Differential Reverse current 
coefficient 1) resistan~) at VR = 1.0 V 

Tamb = atIZ =20mA at IZ = 20 mA at IZ = 20 mA 
min. nom. inax. typ. max. 25 °C 150 °C 

1N748A 3.705 3.9 4.095 V -1.90 mV/°C 23 S2 10 30 µA 
1N749A 4.085 4.3 4.515 V -1.55 mV/°C 22 S2 2.0 30 µA 
1N750A 4.465 4.7 4.935 V -0.845 mV/°C 19 S2 2.0 30 µA 
1N751A 4.845 5.1 5.355 V -0.405 mV/°C 17 S2 1.0 20 µA 
1N752A 5.320 5.6 5.880 V +0.336 mV/°C 11 S2 1.0 20 µA 
1N753A 5.890 6.2 6.510 V +1.36 mV/°C 7.0 S2 0.1 20 µA 
1N754A 6.460 6.8 7.140 V +2.38 mV/°C 5.0 S2 0.1 20 µA 
1N755A 7,125 7. 5 7.575 V +3.37 mV/°C 6.0 S2 0. 1 20 µA 
1N756A 7.790 8.2 8.610 V +4.26 mV/°C 8.0 S2 0. 1 20 µA 
1N757A 8.645 9.1 9.555 V +5.10 mV/°C lU S2 0. 1 20 µA 
1N7J8A 9. 500 10.0 10.500 V +6.0 mV/°C 17 S2 0.1 20 µA 
1N759A 11.400 12.0 12.000 V +7.2 mV/°C 3U S2 0.1 20 µA 

OPERATING NOTES 

1. When using a soldering iron, the diodes may be soldered directly into a circuit, 
but heat conducted to the junction should be kept to a minimum by use of a ther-
mal shunt. 

2. Diodes may be dip soldered at a solder temperature of 245 °C for a maximum 
soldering time of 5 seconds. The case temperature during dip soldering must 
not at any time exceed the maximum storage temperature. These recommenda-
tions apply to a diode with the anode end mounted flush ort the board with punched-
through holes. For mounting the cathode end onto the board the diode must be 
spaced 5 mm from the underside of the printed circuit board in the case of 
punched-through holes or 5 mm from the top of the board for plated-through 
holes. 

3. Care should be taken not to bend the leads nearer than 1.5 mm from the seals. 

1) Measured by a pulse method with tp < 100 µs, b = 0.001, Tj = 25 °C. 

2 May 1970 



1N5729B to 
1N5757B 

VOLTAGE REFERENCE DIODES 

Silicon planar diodes in a DO-35 envelope intended for use as low power voltage 
stabilizers or voltage references. 
The series consists of 29 types with nominal zener voltages ranging from 5.1 V to 
75 V with a tolerance of + 5 ~. 

QUICK REFERENCE DATA 

Zener voltage range nom. 5.1 to 75 V 

Zener voltage tolerance +5 

Total power dissipation up to Tamb- 50 oC Ptot max. 400 mW 

Non-repetitive peak reverse power 
t = 100 µs; Tj = 150 ° C PZSM max. 30 W 

Junction temperature Tj max. 200 ° C 

Thermal resistance from junction to 
ambient in free air R~ 

j 
_a = 0.38 ° C/mW 

MECHANICAL DATA 

DO-35 

June 1971 

min. mounting widt
h
h 5.1 

~j rn

U U 

Dimensions in mm 

ok   
i l~ L  I I ~~ 

25.4 min _ ' 4.25maa _ 25.4 min 

72i6393d 

Cathode indicated by coloured mark or by 
broad band if colour coded (see General Section) 

1t3. 5 _ ~ 



1N5729B to 
1N~757B 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 1'34) 

Currents 

Steady-state regulator current 

at Tamb = 25 ° C 

Non-repetitive peak reverse current 

1N5729B IZ max. 65 mA IZSM max. 2,9G A 

1N5730B I Z max. 60 mA IZSM max. 2.60 A 

1N5731B IZ max. 55 mA IZSM max. 2.40 A 

1N5732B I Z max. 50 mA IZSM max. 2.30 A 
1N5733B IZ max. 45 mA IZSM max. 2.10 A 

1N5734B IZ max. 40 mA IZSM max. 1.95 A 

1N5735B IZ max. 40 mA IZSM max. 1,80- A 

1N5736B IZ max. 35 mA IZSM max. 1.65 A 

1N5737B IZ max. 30 mA IZSM max. 1.50 A 

1N5738B IZ ma.x. 30 mA IZSM max. 1.40 A 

1N5739B IZ max. 25 mA IZSM
max. 1.28 A 

1N5740B I Z max. 25 mA IZSM max. 1.20 A 

1N5741B IZ max. 20 mA IZSM max. 1:13 A 

1N5742B IZ max. 20 mA IZSM max. 1.05 A 
1N5743B IZ max. 15 mA IZSM max. 0.98 A 

1N5744B IZ max. 15 mA IZSM max. 0.90 A 

1N5745B IZ max. 15 mA IZSM max. 0.83 A 

1N5746B IZ max. 10 mA IZSM max. 0,75 A 

1N5747B IZ max. 10 mA IZSM max. 0.68 A 

1N5748B IZ max. 10 mA IZSM max. 0.64 A 

1N5749B IZ max. 10 mA IZSM max. 0.60 A 

1N5750B IZ max. 9 mA IZSM max. 0.57 A 

1N5751B IZ max. 9 mA I ZSM max. 0.53 A 

1N5752B IZ max. 8 mA IZSM max. 0.49 A 

1N5753B IZ max. 7 mA IZSM max. 0.45 A 

1N5754B IZ max. 6 mA IZSM max. 0.42 A 

1N5755B IZ max. 6 mA IZSM max. 0.38 A 

1N5756B IZ max. 5 mA IZSM max. 0.34 A 

1N5757B IZ max. 5 mA IZSM max. 0.30 A 

Power dissipation 

Total power dissipation up to Tamb= 50 °C Ptot max. 400 mW 

Non-repetitive peak reverse power 

t = 100 µs; TJ = 150 ° C; square wave PZSM max. 30 W 

Temperatures 

Storage temperature Tstg -65 to +200 °C 

Junction temperature T~ max. 200 ° C 

2 June 1971 



1N5729B to 
1N5757B 

THERMAL RESISTANCE 

From junction to ambient in free air 
at maximum lead length 

CHARACTERISTICS 

Rth j -a= 0.38 ° C/mW 

Tj = 25 ° C unless otherwise specified 

Forward voltage 

IF = 10 mA; Tamb - 25 ° C VF < 0.9 V 

Reverse current 

1N5729B VR = 2 V IR < 2000 nA 
iN5730B VR = 2 V IR < 1000 nA 
1N5731B VR = 4 V IR < 3000 nA 
1N5732B VR = 4 V IR < 2000 nA 
1N5733B VR = 5 V IR < 1000 nA 
1N5734B VR = 5 V IR < 700 nA 
1N5735B VR = 6 V IR < 500 nA 
1N5736B VR = 7 V IR < 200 nA 
1N5737B VR = 8 V IR < 100 nA 
1N5738B to 1N5757B VR = 0.~ x VZnom IR < 50 nA 

June 1971 3 



1N5729B to 
iN5757B 

CHARACTERISTICS (continued) T~ = 25 °C unless otherwise specified 

Zener voltage VZ Temperature Differential 
at IZ = 10 mA 
+5~see 

General Section 

nom . 

coefficient SZ impedance zz
at IZ = 10 mA 

typ 

at I Z = 10 mA; 
Iz = 0.2mA 
f=1kHz 

max . 

1N5729B 5.1 V -0.2 mV/°C 50 S2 

1N5730B 5.6 V +1.2 mV/°C 25 S2 

1N5731B 6.2 V +2.3 mV/°C 10 S2 
1N5732B 6.8 V +3.0 mV/°C 10 S2 

1N5733B 7.5 V +4.0 mV/°C 10 S2 

1N5734B 8.2 V +5.0 mV/° C 15 S2 

1N5735B 9.1 V +6.0 mV/° C 15 S2 

1N5736B- 10.0 V +7.0 mV/°C 20 S2 

atI Z =5mA atI Z =SmA 

1N5737B 11.0 V +8.0 mV/°C 20 S2 

1N5738B 12.0 V +9.0 mV/° C 25 S2 
1N5739B 13.0 V +10.5 mV/°C 30 52 
1N5740B 15.0 V +12.5 mV/°C 30 S2 
1N5741B 16.0 V +13.0 mV/° C 40 S2 
1N5742B 18.0 V +15.0 mV/° C 45 S2 
1N5743B 20.0 V +17.0 mV/°C 55 S2 

1N5744B 22.0 V +19.0 mV/° C 55 S2 
1N5745B 24.0 V +21.0 mV/° C 70 S2 

at IZ = 2 mA at IZ = 2 mA 

1N5746B 27.0 V +23.5 mV/° C 80 S2 
1N5747B 30.0 V +26 mV/° C 80 Sl 
1N5748B 33.0 V +29 mV/° C 90 S2 
1N5749B 36.0 V +31 mV/° C 90 Sl 
1N5750B 39.0 V +34 mV/° C 130 S2 
1N5751B 43.0 V +37 mV/°C 150 S2 

1N5752B 47.0 V +40 mV/°C 170 S2 

1N5753B 51.0 V +44 mV/°C 180 S2 

1N5754B 56.0 V +47 mV/° C 200 S2 
1N5755B 62.0 V +51 mV/° C 215 Sl 
1N5756B 68.0 V +56 mV/°C 240 S2 

1N5757B 75.0 V +60 mV/°C 255 S2 

4 June 1971 



Rectifier diodes 



RECTIFIER DIODES 

TYPE SELECTION CHART 
Maximum reverse vo tage 

120 V 150 V 200 V 300 V -100 V 500 V 600 V 800 V 1000 V 1200 V 1600 V 1' 000 V 

0. 36 A BYX 10 

0. 8 A BYX36series 

1 A BI'126 BY 127 

L 5 A 
r~ 

BYA22 
~ 

B1'X22 

BYX-1~series 

.3. 8 A AYY10 

5 A :BYll8.

BYX38series 

BYX48series 

E; A BYX50series :::::::::::::::::~::: 

BYX39series 

10 A BYX-12scries 

12 A I BYX40series 

14 A >:>BYX~Oseries ::::::::::::::::`::: 

BYX 13series 

20 A BYX25scries ` 

40 A 
BYX52series 

BYX56series 

70 A 
~?:::BYX34series:::::::::;:: 

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

........ :::::: BYX59series::::::::::: ~. •. .. •. ~::...... . . • rr.rr+rrr~rrr 
150 A BYX32series 

BYX23series 

250 A BYX27series 

400 A BYX33series 

BYX5lsenes 

normal 

controlled avalanche 

fast 

controlled avalanche and fast 

1 May 1970 



RECTIFIER DIODES 

Maximum reverse voltage 

w 1.8 kV 10 kV 15 kV 35 kV 37.5 kV 75 kV to 150 kV 

2.0 mA BY 184 

2.5 mA BY187 ~>BY17,C~ BY 185 

50 mA BYX35 BYX29series 

Single phase bridge rectifier assemblies 

Maximum imput voltage (r. m. s. ) 

60 V 280 V 

lA BY 179 

1.4 A BY 164 

normal 

~~ ++

~~ controlled avalanche 

I•::•::•:•:•::•:•i fast 

September 1971 2 



RECTIFIER DIODES 

general 

OPERATION AS RECTIFIER 

Output voltages and currents of diodes in rectifier circuits based on the rated crest 
working reverse voltage and rated average forward current. 

Single phase 
half wave 

Two phase 
half wave 

Single phase 
full wave 

(Single phase 
bridge) 

Three phase 
half wave 

(Three phase 
star) 

I, I, 

t 

Ip = IF(AV) Ip = 2 Ig(Ap) IO = 2 IF(AV) IO = 3 Ig(AV) 

VRWMmax Vi(rms) 

100 70 

200 140 

300 210 

400 280 

500 350 

600 420 

800 560 

1000 700 

1200 840 

1600 1120 

Vp Vp VO VO 

30 

60 

90 

125 

155 

185 

2 50 

315 

375 

500 

30 

60 

90 

125 

155 

185 

250 

315 

375 

500 

62 

125 

185 

250 

310 

375 

500 

635 

750 

1000 

47 

95 

140 

190 

235 

280 

380 

475 

560 

760 

These Vi and Ip figures are absolute max. values for resistive or inductive load; 
no source impedance is assumed. The equipment designer has to determine an av-
erage design such that these values will not be exceeded. 

Vi(rms) = transformer secondary r.m. s. voltage in V 

Ip = average output current in A 

VO = average output voltage in V 

June 1970 



RECTIFIER DIODES 
General 

OPERATION AS RECTIFIER 

Output voltages and currents of diodes in rectifier circuits based on the rated crest 

working reverse voltage and rated average forward current. 

Three phase 
full wave 

(Three phase 
bridge) 

Six phase 
half wave 

(Six phase star) 

Three phase 
double Y with 

interphase 
transformer 

Z 1 

Ip = 3 IF(AV) Ip = 4.8 IF(AV) Ip = 6 IF(AV) 

V RW Mmax Vi rms) 

100 70 

200 140 

300 210 

400 280 

500 350 

600 420 

800 560 

1000 700 

1200 840 

1600 1120 

VO VO VO

94 

185 

280 

375 

470 

565 

750 

940 

1120 

1510 

47 

95 

140 

190 

235 

280 

380 

475 

560 

760 

40 

80 

120 

160 

200 

240 

320 

400 

480 

640 

These Vi and IO figures are absolute max, values for resistive or inductive load; 
no source impedance is assumed. The equipment designer has to determine an av-
erage design such that these values will not be exceeded. 

Vi(rms) = transformer secondary r.m.s. voltage in V 

IO = average output current in A 

Vp = average output voltage in V 

June 1970 4 



RECTIFIER DIODES 

General 

TYPICAL OPERATION FOR BATTERY CHARGING 

Output voltages and currents of diodes in rectifier circuits based on the rated crest 
working reverse voltage and rated average forward current. 

Two phase 
half wave 

Single phase 
full wave 

(Single phase 
bridge) 

Three phase 
half wave 

(Three phase 
star) 

1 

V RW Mmax Vi(rms) 

100 62 

200 125 

300 190 

400 255 

SUO 315 

60U 380 

800 510 

1000 640 

1200 750 

Z 

t t 

Ip = IF(AV) IO = IF(AV) IO = 1.5 IF(AV) 

VO n VO n Vo n 

28 13 

(i0 27 

90 41 

120 54 

150 68 

180 82 

240 109 

300 136 

360 164 

60 27 

120 54 

180 82 

240 109 

300 136 

360 164 

480 217 

600 272 

720 328 

35 16 

70 32 

105 47 

140 64 

170 7i 

210 95 

270 122 

340 154 

420 190 

The above data are nominal values with battery load. The possibility of mains volt-
age fluctuations of max. 10~/~ has been taken into account. Por current limiting use 
is made of inductors in series with the primary of the mains transformer. 

Vi(rms) = transformer secondary r.m. s. voltage in V 
IO = average output current in A 
Vg = battery voltage in V 
n = maximum number of Pb cells in series (nominal voltage per cell is 2.2 V ) 

5 June 1970 



RECTIFIER DIODES 

General 

TYPICAL OPERATION FOR BATTERY CHARGING 

Output voltages and currents of diodes in rectifier circuits based on the rated crest 
working reverse voltage and rated average forward current. 

Three phase 
full wave 

(Three phase 
b ridge ) 

Six phase 
half wave 

(Six phase star) 

I, I 

IO = 1, 5 IF(AV) IO = 3 IF(AV) 

V RW 1~1max ~~i(rms) 

100 62 
200 125 
300 190 
400 2JJ 

J00 315 
600 380 
800 51U 
1000 640 

1200 i 50 

VO n VO n 

60 27 
120 54 
180 82 
240 109 
300 136 
360 164 
480 217 

600 272 

720 328 

30 13 
60 27 
90 41 
120 54 
150 68 
180 82 
240 109 
300 136 

360 164 

The above data are nominal values with battery load. The possibility of mains volt-
age fluctuations of max. 10~~ has been taken into account. For current limiting use 
is made of inductors in series with the primary of the mains transformer. 

transformer secondary r.m. s. voltage in V 
average output current in A 
battery voltage in V 

= maximum number of Pb cells in series (nominal voltage per cell is 2.2 V ) 

~:. 
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RECTIFIER DIODES 
General 

OPERATIlVG NOTES 

Plhen there is a possibility that transients, due to the energy stored in the 
transformer, will exceed the maximum permissible non-repetitive peak re-
verse voltage 1), a damping circuit should be connected across the trans-

former. 
Either a series RC circuit or a voltage dependent resistor may be used. 
Suitable component values for an RC circuit across the transformer primary 
or secondary may be calculated as follows: 

VRSM RC across primary 
of transformer 

RC across secondary 
of transformer VRwM 

2.0 

1 , 5 

1.25 

1.0 

C (µF) R (S2) 

150 

C (µF) R (S?) 

200 
200I~ 

V1 

400
Imag

C 

225 

225ImagT2
V1 

450
1m~— 

C 

275 
V1 

Ima 

C 

260 

V1

ImagT2

C 

310 
550 

1 C 

300 

620 
V 1 

900ImagT2

C 

350 
800

Imag
V1 C V1 C 

where Imag =magnetising primary r.m.s. current (A) 

Vl =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

T = Vl/V2 

VRSM =the transient voltage peak produced by the transformer 

VRWM =the actually applied crest working reverse voltage 

The capacitance values calculated from the above table are minimum values; to al-
low for circuit variations and component tolerances, larger values should be used. 

1) For controlled avalanche types read: non-repetitive peak reverse power. 
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AYY10-120 

GERMANIUM RECTIFIER DIODE 

Germanium diode in a DO-4 metal envelope, primarily intended for medium-power 
rectifier applications. 

QUICK REFERENCE DATA 

Crest working reverse voltage VRWM max. 95 V 

Repetitive peak reverse voltage VRRM max. 120 V 

Average forward current IF(AV ) max. 3. 8 A 

Non-repetitive peak forward current 
(t<lOms) 1FSM max. 90 A 

Junction temperature TJ max. 75 °C 

MECHANICAL DATA 

DO -4 

N• 
ri i— .. 

n ~ ~ r~ 
v v 

10-32UNF 

10-32UNF _ 

0 
E 

~l 

1.98m°x ~ -_ 

11.5 9.3"'°' 
10.72 ~I~ 20.3`"°' 

]ZO6670.1 

Net weight: 6.5 g 

Diameter of clearance hole: max. 5.2mm 

Accessories supplied on request: 56295 (56262A) 

Dimensions in mm 

o ~ 
E 
0 
~~ 

~ 11.0 

Torque on nut: min. 8 kg cm 
(0. 8Newton-metres) 

max. 17 kg cm 
(1.7Newton-metres) 
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AYY10-120 

All information applies to frequencies up to 1000 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System(IEC 134) 

Voltage s 

Continuous reverse voltage VR max. 85 V 

Crest working reverse voltage VRWM max. 95 V 

Repetitive peak reverse voltage (b<0.01) VRRM max. 120 V 

Non-repetitive peak reverse voltage(t ~ 10 ms) VIM max. 120 V 

Currents 

Average forward current (averaged over 
any 20 ms period) IF(AV) max. 3. 8 A 

Forward current (d. c.) IF max. 12 A 

Repetitive peak forward current IFRM max. 12 A 

Non-repetitive peak forward current 
(t =10 ms; half sine wave) Tj = 75° C prior to surge IFSM max. 90 A 

TEMPERATURES 

Storage temperature Tstg 

Junction temperature Tj

THERMAL RESISTANCE 

From junction to ambient 1) 

From junction to mounting base 

From mounting base to heatsink 

CHARACTERISTICS 

Voltages 

Forward voltage at IF = 12 A; Tj = 25 oC 

Tj = 75 °C 

Rth j-a 

Rth j -mb 

Rth mb -h 

VF 

Vp 

-25 to +75 oC 

max. 75 oC 

65 °C/ W 

5 oC/ W 

1 oC/W 

< 0.70 V 

< 0.65 V 

Currents 

Reverse current 

VRM = VRWMmax; Tj = 25 °C IRM < 100 µA 

VRM = VRWMmax; Tj = 75 ° C I~ < 4 mA 

 ~Length of anode and cathode connectors 40 mm; diam. 1 mm. 
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BA148 

FAST RECOVERY SILICON DIODE 

Double diffused general purpose diode in a DO -14 plastic envelope for use asline 
phase detector, scan rectifier for the supply of the small signal parts in television 
receivers and other h, f. power supplies. 

QUICK REFERENCE DATA 

Crest working reverse voltage VR~ max. 300 V 

Repetitive peak reverse voltage VR~ max. 350 V 

Average forward current with R load 

VRWM = VRWMmax IF(AV) max. 0.4 A 
VR~=80V IF(AV) max. 0.5 A 

Non -repetitive peak forward current 
t = lOms; Tj = 125 ° C prior to surge IFSM max. 15 A 

Junction temperature Tj max. 150 °C 

Reverse recovery charge when switched 
from IF=lOmAtoVR=2V 
with —dI/dt = 5mA/Ns; Tj = 25 ° C Qs < 0. 8 nC 

MECHANICAL DATA 

DO -14 

4 

rqt tinned 
2maz 

254min

2maz 

«~ 
7.3n'°' _ 

Dimensions in mm 

0 
E 
CO 
~!'f 
O 

29min 
~zoesea z 

The sealing of the plastic envelope withstands the accelerated dampheat test of IEC 
recommendation 68 - 2 (test D> severity IV, 6 cycles). 

September 1971 1 



BA148 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Crest working reverse voltage VRWM max, 300 V 

Repetitive peak reverse 
voltage (S < 0.01) VRRM max. 350 V 

Non-repetitive peak reverse 
voltage (t < lOms) VRSM max. 350 V 

Currents 

Average forward current (averaged 
over any 20 ms period) with R load 

VRWM = VRWMmax IF(AV) max. 0.4 A 
VR~ = 80V IF(AV) max. 0.5 A 

Repetitive peak forward current IFRM max. 3.0 A 

Repetitive peak forward current(S 50.03; f > 15 kHz) IFRM max. 5.0 A 

Non-repetitive peak forward current 
(t =10 ms; half sine wave)T~ =125° C prior to surge IFSM max. 15 A 

Repetitive peak reverse current IRRM max, 0. 5 A 

Temperature s 

Storage temperature Tstg —65 to+125 ° C 

Junction temperature T~ max. 150 oC

THERMAL RESISTANCE See page 3 

CHARACTERISTICS 

Forward voltage 

IF=2A;T~=150 ° C VF < 1. 5 V 1) 

Peak reverse current 

VgM = 300 V; T~ = 125 ° C IRM < 200 ~~A 

Capacitance at f = 1 MHz 

VR = 150 V; T~ = 25 to 125 °C Cd typ. 4.0 pF 

Forward recovery voltage 

IF=l00mA;tr =50ns ~ VFM < 3.0 V 
 ~FM 

Vp 

0 ,:o.,~, time 

1) Measured under pulsed conditions to avoid excessive dissipation. 
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BA148 

CHARACTERISTICS (continued) 

Reverse recovery charge  when switched from. 

IF =10mA toVR =2Vwith 

dt = 5 mA/µs; Tj = 25 ° C 

time 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

QS < 0. 8 nC 

The quoted values apply when no other leads run to the tie—points. If leads of other 
dissipating components share the same tie—points, the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead-length a =10 mm. Rth j-a = 150 ° C/W 

2. Mounted to solder tags at a =maximum 
lead-length. Rth j-a = 200 ° C/W 

3. Mounted on printed-wiring board with a small area of copper 
at alead-length a > 5 mm. 

Rth j-a = 200 ° C/W 

SOLDERING AND MOUNTING NOTES 

~a-s~ 

7Z 59016 

r~, ~~~~.~~~~~~~~. 

1. Soldered joints must be at least 5 mm from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 300 ° C; 
it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handlingor mounting; the body of the device must not come 
into contact with or be exposed to a temperature higher than 125°C. 

June 1970 3 



BA148 

1 

Ptot 
(W) 

0.5 

IFiRMs~ Per diode 
° ~ I er diode Fav P 

a = 2.5 
3 

3.5 

4 

'R—load 
 ~L —load 

a=1.42 
1.57 
2 

2 and 3 

00 

1 

Ptot 

IW) 

0.5 

0.25 OS I FAv 1A) 0 

7259023 

VRwM ~ 80V 

mounting 
method 1 

50 100 T°mbl°C) 150 

IZ 59024 

a_ IF(RMs) Per diode 

IFAv per diode 
VRWM= 300V 

00 

R—load 
L —load 

~`a=1.42 
1.57 
2 

mounting 
method 1 

2 and 3 

0.25 OS IFAv IA) 0 50 100 T°mbl°CI 150 
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BA148 

From the left hand graph the total power dissipation can be found as a function of the 
forward current. 

IF(RMS) per diode Rt +rdiff. 
The parameter a - 

IFAV per diode 
depends on w RLCL and 

Rl, 
and can be 

found from existing graphs. 

See Application Book: RECTIFIER DIODES 
Once the power dissipation is known, the max. permissible ambient temperature 

follows from the right Band graph. 

For the series resistance, added to limit the initial peak rectifier current, the re- 

quired minimum value can be found from the graph below. 

rdiff. is shown on page 6, upper figure. 

100 ~  ~ 
!-h 

~I (RMSJi ' 
V) 

BO 

60 

40 

20 

00 

f 

1

1 

v~' 
1 N 

~~ 

A 

Required min)mum value of Qt 
Rt includes the transformer rcs'stanee^ 

Rt ^ BAf48 

VI ~' 

2 3 4 5 6 Rt (4) 7 
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BA148 

25 
IF

lA) 

2 

f5 

1 

Q5 

7206455.3 

 T -150°C 

 ̀7C 

 .. 
!' ■ .■ .. 

,, 
u 

r, 
r 
i 

  ~~  ~diff-cotA=Q25I1 
of 

.~ 

00 

20 

I FSM 

(A) 

15 

10 

5 

0 

0.2 0.4 

:■ 

0.6 Q8 1 Z2 VF (li) ).4 

7Z 590251 

maximum permissible non-repetitive 
peak forward current based on 

sinusoidal currents (f =50 Hz) 

I F /1 /1 

/ ~( ~ time 
each current pulse is followed by 
the crest working reverse voltage 

I 
Tj=125°Clprior to surge) 

10_p
10 ~ 1 10 durations) 102
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BA148 

0.4 
EXAMPLE: rectifier with C ~o~ 

IFAV 
(A) 

Q3 

02 

Ol 

00 

1 

7208454 Z 

Rt=5.n, ^ BA14B

VI R~ 

Rt includes the transformer 
resistance 

f_SOHz 

20 40 60 80 100 T mb (°C) 1B0 

IFAV 

IQI 

0.5 

0.25 

R —load 7Z 59022 

mounting method 1 Isee page 3) 
maximum permissible average 
forward current 

VRWM <BOV 

=3 OOV 

0  
0 50 100 150 

TamblaC~ 
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XJO 

Qs 

(nC) 

)0 

1 

IF-200pmA
1000mA 

l l l l l 

500mA 
I I I I 

200mA 
I I II 

100mA 
I I I I 

SOmA 

typleoi volues 
vR =2v 
T,,,y-25°C 

20mA 

IOmA 

SmA 

IF

0 

~R 

IF
dl _~ 

>:ime-

Q11 

100 

Qs 

(nG) 

10 

1 

0.1 

1ID 1100 X)00 _fit (mA/Ns) 

IF = 200DmA  1 
)006mA 

 500mA 
200mA 

I
typicoi volues 
VR =2V 
T,,,b=75°C 

100mA 
I III 
50mA 
4
P
o
T
Z
 
5
9
4
9
0
Z
L
 

A 

IOmA 

5mA 

10 100 11000 dl (mA/Ns) 
-dr 
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BA148 

100 

Qs 

(nC) 

10 

1 

IF=2000mA 
1000mA 
SOOmA 
 ~ ~mA 
1I~mA 

typlcoi voices 
VR =2V 
Tmb=125°C 

SOmA 

~ ~ ~ 
20mA ~i 

4P
~'

[Z
-6

9h
90

ZL
 

IOmA 

SmA 

0.11 

tOZ

Cd 
fpF) 

10 

1 

10 100 1000 _
dt 

(mA/Ns) 

9259026 

f_1MHz 
Tj=25°C up to125°C 

typ 

10 10Z .VR (Vj 103

s 
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BA148 

APPLICATION INFORMATION 

Self catching line phase detector 

__ 1.5nF 

Fly-back-~~•; k~;;' 470pF 22k,[1 2.2M.CL 
pulse `~~~~~~~~~1 

Fly-back 
pulse -V-

1.5nF 

s 

The high speed and low leakage current of the BA148 make it particularly useful in 
the type of line phase detector. shown above. 

 O Vp 
to reactance 
stage 

Lotiv voltage supply from the line output stage of a television receiver. 

-V5

d¢fl¢ction 
coil 

BA148

.~ 
~zow~a 

0 

EHT 

V2

Video 
supply 

average 
I  I  Vz rectified 

  voltage 

I
I  --itime 

I I~—V at point P;' 

I I 
I I ~Z02469 

U 

An extra winding on the line output transformer in series with a BA148 can supply 
up to 30 V for the low voltage parts of a television receiver. Because the diode con-
ducts during scan the source impedance is low and the output voltage stable. 
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BY 118 

SILICON DIODE 
Silicon diffused rectifier diode in a metal envelope for use as efficiency diode in line 
deflection circuits of television receivers. 

RATINGS (Limiting values) i) 

Voltage 
Repetitive peak reverse voltage 
Currents 

Forward current (d.c.) 
Average rectified forward current 

(averaged over any 20 ms period) 
Repetitive peak forward current 
Repetitive peak forward current (t = 3µs) 
Temperature s 
Storage temperature 
Junction temperature 

THERMAL RESISTANCE 

From junction to mounting bass 
From mounting base to heatsink 
From mounting base to heasink with 
mica washer 

MECHANICAL DATA 

Cathode is connected to mounting base 

Accessories available: 56203 

VR~ max. 300 V 

IF max. 6 A 

IFAV max. 5 A 
IFS max. 14 A 
IFS max. 20 A 

Tstg -55 to +150 oC 
Tj max. 150 °C 

Rth j -mb = 5 oC/ W 

Rth mb -h = 0.5 °C/W 

Rth mb -h = 1.5 oC/W 

6.0 

Dimensions in mm 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

January 1968 1 



BY118 

CHARACTERISTICS TJ = 25 oC unless otherwise specified 

Forward voltage  at IF = 14 A 

Reverse current  at VR = 300 V 

Forward recovery time 

IF = 14 A; tr = 0.25 µs 

TJ up to 150 °C 

Forward output wave form 

Reverse recovery time when switched from 

IF = 2 A to VR = 30 V; IR limited to 2 A; 
tr < 0.25 µs ; TJ up to 150 oC 

Storage time 

Fall time 

Reverse output wave form 

time 

VF < 1.2 V 

IR < 100 µA 

tfr < 1.0 µs 

is < 3 µs 

tf < 1 µs 

2 January 1968 



BY118 

APPLICATION INFORMATION 

Typical fundamental line deflection circuit with a series efficiency diode and apar-
allel efficiency diode. 

6 

oi f 
(bV1 

4 

2 

0~ 

BY 118 

BY118 

-11 V 

Deflection 
coil 

E.H.T. 

2~pan ~IoS~iQ 

 ~i.~~~►"Q~~ 

75 100 12S Iamb 

120 

130 

140 
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BY118 

ro
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......~ ~.....~ ......~ ......~ ~.....~ Ill
llli■~iilif Ill. 11■~illlll■ Illllli■~ 

u~~iiiiiiii~~~!lii~~ ■i!!! .,~~ f~~■~ 

 ~,, 
1 
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~, 
0 
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`. 
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BY1~2 
BY123 

BRIDGE RECTIFIER ASSEMBLIES 

BY122: this type has been superseded by the BY164 

BY123: this type has been superseded by the BY179 

September 1971 1 





BY126 
BY127 

SILICON RECTIFIER DIODES 

Silicon double diffused rectifier diodes in a plastic envelope. They are intended for 
mains rectifier applications in television receivers. 

QUICK REFERENCE DATA 

BY 126 BY127 

Crest working reverse voltage VRy~ max. 450 800 V 

Repetitive peak reverse voltage VR~ max. 650 1250 V 

Average forward current 
with R load; VR~ = VRWMmax IF(AV) max. 1.0 A 

VRWM=60 V IF(AV) max. 1.2 A 

Non-repetitive peak forward current 
t =10 ms; Tj =150 ° C prior to surge IFSM max. 40 A 

Junction temperature Tj max. 150 °C 

MECHANICAL DATA 

o 
E Tflt 
lP 
O 

a 
C~5 

not tinned 
4max 

 ~ r 

24min 12.5 "1°" 

4max 

k 
 ~L 

24min
ttoeeee 

The rounded end indicates the cathode. 

Dimensions in mm 

6.5"10i

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D, severity IV, 6 cycles). 

September 1971 1 



BY126 
BY127 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages BY126 BY 127 

Crest working reverse voltage VR~ max. 450 800 V 

Repetitive peak reverse voltage (b < 0.01) VRRM max. 650 1250 V 

Non-repetitive peak reverse voltage 
(t<lOms) VRSM max. 650 1250 V 

Currents 

Average forward current (averaged over 
any 20 ms period), see also page 4, 6, 7 
with R load; VRWM = VRWMmax IF(AV) max. 1.0 A 

VR~ = 60 V IF(AV) max. 1.2 A 

Repetitive peak forward current IFRM max. 10 A 

Non-repetitive peak forward current 
(t = 10 ms; half sine wave) T~ =150° C prior to surge IFSM max. 40 A 

Temperatures 

Storage temperature Tstg —65 to +150 °C 

Junction temperature T~ max. 150 ° C 

THERMAL RESISTANCE See page 3 

CHARACTERISTICS 

Forward voltage 

IF=5A;TJ=25 ° C VF < 1.5 V 1) 

Peak reverse current 

V~ = VRRMmax I~ < 10 NA 

1) measured under pulsed conditions to avoid excessive dissipation 

2 September 1971 



BY126 
BY127 

THERMAL RESISTANCE (influence of mounting method) 

The quoted values apply when no other leads run to the tie—points. If leads of other 
dissipating components share the same tie—points, the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead—length a=10 mm. Rth j_a = 60 oC/W 

2. Mounted to solder tags at a =maximum 
lead—length. Rth j-a = 70 °C/W 

3. Mounted on printed—~~~iring board at a=maximum 
lead—length. Rth j-a = 85 ° C/W 

4. Mounted on printed—~~2ring board at a 
lead—length a =10 mm. Rth j_a = 95 ° C/W 

~Q~

1259016 

~~ ~a 

yiit iiiiiiiii«iii iil^ 
1259017 

SOLDERING AND MOUNTING NOTES 

1. Soldered joints must be at least 5 mm from the seal. 

2. The maximumpermissibletemperature of the soldering iron or bath is 300 °C; 
it must be in contact ~trith the joint for no more than 3 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not 
come into contact ~~2th or be exposed to a temperature higher than 150 °C. 
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BY 126 

BY127 
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BY 12~ 
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The graph takes the pos 
sib lity of the fotlow'ng 
spreads into account 
mains voltage ~+10°k 
capacitance , t30% 

 resistance — 10% 

2 3 4 5 Rt ,fL) 6 

From the left hand graph on page 4 the total power dissipation can be found as 
a function of the average output current. 

The parameter a = 
IF(RMS)Per diode 

depends on nwRLCL and 
Rt + Rdiff 

and 
1F AV Per diode nRL 

can be found from existing graphs. 

See Application Book:RECTIFIER DIODES 
Once the power dissipation is known. the max. permissible ambient tempera-

ture follows from the right hand graph. 

For the series resistance, added to limit the initial peak rectifier current, the 
required minimum value can be found from the upper graph. 

Rdiff is shown on page 7. 

May 1970 
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BY127 

EXAMPLE: Rectifier with C-load 
mounting method 1 (see page 3) 

1.5 

IO 
(A) 

Maximum permissible average 
I -II- output current for the cir-

IQ   cults shown below 
1 2 

G.5 - 

0-
0 

500 

VD 

(V) 

ri00 

300 

7207137.1 

100 Tamb (°C} 200 

Vo,I~ characteristics for 
the circuits shown 

~ Clrcuit I 

~~~~I~MS)~0=,
C r'c 

12~V 

Circuit I 
220 

0 

70 

Vp 

(V) 

60 

50 

7207737.2 

VO I~ characteristic for 
the circuit shown 

 cu t I! 
V I(RA4S), 4

2V

0 

Circuit I 

~ V I 

Circuit II

VI 

Rt 
circuit III o-~___}--QQ 

VI 

0 

Circuit I 

Circuit II

0 5 Ip (A) Circuit III 

VI(RMS) Rt

220V 1.4,fL 
280V 3.0 d1 

42V 0.72,(1 
127V 0.4 ~f1 

0 (A) 2 

L 
T

CL 

2O0µ F 
200 µ F 
6000 µ F 
400µF 
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BY127 

R —LOAD 

15 

IF 

(A) 

10 

5 

1.5 

IF 

(A) 

1 

0.5 

7207738 

Mounting method 1 (see page 3) 

00 

Tj —25°C 

typ i 
0 
0 
1 

100 Tamb (°C) 200 

7207739 
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IF 
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0  

7207144 

T~ _140°C 

typ max 

I 

l 

t 

i 
i 

Rdiff (cot 0)=0.14,(2, 

A 

2 VF V) 4 0 2 VF (V) 4 
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BY127 
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BY126 BY 127 
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1 2 3 4 567 9 20 50 100 200 500 1000 2000 10000 
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HIGH SPEED HIGH VOLTAGE DIODE 

This type has been superseded by the BY176 

September 1971 1 





BY164 

BRIDGE RECTIFIER ASSEMBLY 

Plastic encapsulated bridge rectifier assembly comprising four silicon double dif-
fused diodes. 

It is primarily intended for use in the power supplies of many types of transistorized 
equipment operating at frequencies up to 400 Hz, 

QUICK REFERENCE DATA 

Input

R.M.S. voltage 

Repetitive peak voltage 

Output 

Continuous voltage 
with C load 

with R load 

Average current with 
with R load VI(RMS) < ,0 V 

~~I(RMS) ~ 42 V 

Repetitive peak current 

VI(RMS) 

VIRM 

VO
VO 

IO
IO 

I ORM 

max. 60 V 

max. 120 V 

85 V 

54 V 

max. 1. 2 A 
max. 1.4 A 

max. ~ A 

MECHANICAL DATA 

5 m0. 

0 tc i 
m o 
O E 
~~ O 

m 
O 
~~ 

chamfer to 
indicate plus 

C'

O 

■ min 

7209192 

Dimensions in mm 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D, severity IV, 6 cycles) 

September 1971 1 



BY164 

All information applies to mains frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134 ) 

Input 

R.M.S. voltage VI(RMS) max. 60 V 

Crest working voltage V1~rM max. 85 V 

Repetitive peak voltage VIRM max. 120 V 

Non repetitive peak voltage; t < 10 ms V1SM max. 120 V 

Non repetitive peak current (see also page 6) I1SM max. 25 A 

Output 

Average current with C load See pages 3, 4 and 5 

Average current with R and L load (see also page 6) 

VI(RMS) ~ 60 V 

VI(RMS) < 42 V 

IO
IC 

max. 
max. 

1.2 
1 .4 

?, 
~ 

Repetitive peak current IORM max. ~ :1 

Temperatures 

Storage temperature Tstg -55 to +125 °C 

Junction temperature Tj max. 150 ° C 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

The quoted values apply when no other leads run to the tie-points. If leads of other 
dissipating components share the same tie-points, the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead-length a > 5 mm. Rth j-a = 40 ° C/W 

rail 7z s9ozo 

2. Mounted on printed-wiring boa-3 at a =maximum 
lead-length. Rth j-a = 50 ° C/W 

3. Mounted on printed-wiring board at a 
lead-length a = 5 mm. Rth j-a = 55 °C/W 

—► 4. Mounted on printed-wiring board at a 
lead-length a = 1.5 mm. R~ j _a = 60 ° C/W 

(distance -a- is including printed-wiring board thickness) 

7259021 

2 September 1971 
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7209439 

mounting method 1 

Rr-~  I_-~

31V ~ ~ r_ 

max. permissible 
 average output 
current for the 
circuit shown 

SOLDERING AND MOUNTING NOTES 

1. The maximum permissible contact time for the soldering iron or bath is 3 seconds. 

2. If the soldered joints are at least5 mm from the seal, the maximum permissible 
temperature of the soldering iron or bath is 270 ° C. If the joints are between 
1. 5 mm (min) and 5 mm from the seal, the maximum permissible temperature 
is 250 ° C. 

3. Avoid hot spots due to handling or mounting; the body of the device must not come 
into contact with or be exposed to a temperature higher than 150 ° C. 

EXAMPLE: Rectifier with C load 

1.5 

I~ 

(A) 

t 
V~ 

(V) 

40 

1 

~~I ~~  RL 
V~ 

T

Vp,Ip, characteristics for the 
circuit sh 

May 1970 3 
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Ptot 
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'7Z1053S2 

ii a= IF(RMS) Per diode ■■■■■■■■■■■■■■ . ~ . .•. - .~..~ 

FAV Per diode 
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 ~/I.■%/fir ■■■~~■►\■■■► ~ ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I%II.■II. 1' ■■■~\~■~\■■■.O 
 UI~I~~d/~i1w    ~~ ■■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■'I~IIJ/III■■■■■■■■■■.■~~ \\  \ ~O ■■■■■■■■■■■■■■ 

■■■■■■■■■■■~r~i~iii■■■■■■■■■■■■■■55 CIW  ~~ ~■■■■■■■■■■■■■ 
■■■■■■■■■■~iirri■■■■■■■■■■■■■■■■60 CIW ■■■■tea.► '~■■■■■■■■■■■ 
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0.5 IO(A) 1.5 0 50 100 Tomb(°C)150 

From the lefthand graph the total power dissipation can befound as a function of the 
average output current. 

The parameter a - 
IF(RMS) per diode 

depends onsa~RLCL and and can be 
IF AV Per diode RL

found from existing graphs. 

See Application Book: RECTIFIER DIODES. 
Once the powerdissipation is known, the max. permissible ambient temperature fol-
lows from the right hand graph. 

For the series resistance, added to limit the initial peak rectifier current, the re-
quired minimum value can be found from the lower graph on page 5. 

Rdiff is shown on page 6, left hand upper figure. 

Rt + Rdiff 

4 September 1971 
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~~~~~~~~~~~~~~~~ mounting methods see page 3 
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4 

2 

7209437 

forward current versus maximum 
forward voltage of the assembly 
(two diodes in series)  
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BY176 

SILICON E.H.T. RECTIFIER DIODE 

Silicon e.h.t. rectifier diode in a plastic envelope intended fortriplercircuits, tiny-
vision receivers and as focus rectifiers in colour television receivers. 

QUICK REFERENCE DATA 

Crest working reverse voltage VRWM max. 1~ kV 

Repetitive peak reverse voltage VRRM max. 15 kV 

Average forward current IFAV max. 2.~ mA 

Junction temperature T~ max. 9~ °C 

Recovered charge when switched from 
IF = 200 mA to VR = 100 V with 
_ dI = 200 mA/µs at Qs typ. ~ nC 

MECHANICAL DATA 

not tinned 
3max RIUA 

min 25bn'°"

Dimensions in mm 

2Q~nin 
~:,~~ 

March 1969 I 



BY176 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 1) 

Crest working reverse voltage 

Repetitive peak reverse voltage 

Non repetitive peak reverse voltage 
(t < 10 ms) 

Currents 

Average forward current (averaged 

over any 20 ms period) 

Repetitive peak forward current 

Repetitive peak reverse current 
during switching off 

Temperatures 

Storage temperature 

Junction temperature 

CHARACTERISTICS 

Forward voltage at IF = 100 mA; T~ = 95 °C 

Reverse current at V R = 15 kV; T~ = 75 oC 

Recovered charge when switched from 
IF = 200 mA to VR = 100 V with 

dt - 200 mA/µs; T~ = 25 ° C 

tune 

VRWM max.. 15 kV 

VRRM max. 15 kV 

VRSM max. 15 kV 

I
FAV

max. 2.5 mA 

IFRM max. 250 mA 2) 

IRRM max. 150 mA 

Tstg —55 to +100 °C 

T~ max. 95 ° C 

VF < 35 V 

IR < 7.0 µA 

Qs typ. 5 nC 

1) During initial line-up a reverse voltage of 17 kV is allowed at Tamb = 40 ° C 

2) The rectifier can withstand flash-over currents in the picture tube. 

2 March 1969 
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IFAV 
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1 

721003 .1 

00

10 

IR

(NA) 
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0.1 

~ N o `ii F i x ~-~ n ■ 

50 Tomb (°C) 100 

7Z 0256 
 typical v011Ue5 

0 

0.010
5 10 VR kV) 15 

300 

IF 
(mA) 
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00

10 

IR

(NA) 
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72100 29 
Tj - 25°C 

J

0.1 

50 VF(V) 100 

7210255 

typ 

0.010 
50 100 T (°C) 150 
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APPLICATION INFORMATION 

E.H.T. rectifier circuits 

A. 

Z 

i 
7210 

-Vg 
eh t.t1 kV 

~„ picture tube 
T capacitance 

i 

Typical deflection circuit for small screen television receivers employing the BY176 
an an e. h. t. rectifier. Proper operation of the BY176 is ensured up to an ambient 
temperature of 60 °C. 
The contribution of the BY176 to the overall e.h.t. regulation of the circuit is negli-
gibly small. 

B. 

0 
+Vg 

r 

&5 kV 

- -' 

O O O 
D D D D 

e.h.t.25 kV 

D-BY176 
C=1.5nF 

deflection —unit 

t 

y picture tube 
'~ capacitance 
1 

E.H.T. supply for colour television receivers by means of a tripler circuit em-

ploying BY176 diodes. Proper operation of the BY176 diodes is ensured up to anam-

bient temperature of 70 °C. 
Contribution to the regulation of the complete horizontal deflection output circuit due 

to the tripler system (inside the dashed-lines): 600 kS2. 

4 March 1969 
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BRIDGE RECTIFIER ASSEMBLY 

Plastic encapsulated bridge rectifier assembly comprising four silicon double dif-
fused diodes. 

It is primarily intended for equipment drawing its power from mains with frequencies 
up to 400 Hz. 

QUICK REFERENCE DATA 

Input 

R.M.S. voltage VI(RMS) max. 280 V 

Repetitive peak voltage VIRM max. 800 V 

Output 

Continuous voltage 
with C load VO 400 V 
with R load VO 255 V 

Average current 
with R load up to Tamb - 40 °C Ip max. 1 A 

Repetitive peak current IORM max. 5 A 

MECHANICAL DATA 

5 maz 

0 

0 
E 
O) 

m 
O 
tri 

m 
0 

chamfer to 
indicate plus 

  E  ~ ~ 

O 

19min 
7209M7 

Dimensions in mm 

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC 
recommendation 68-2 (test D, severity IV, 6 cycles) 

September 1971 1 
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All information applies to mains frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Input 

R.M.S. voltage VI(RMS) max. 280 V 

Crest working voltage VIWM max. 400 V 

Repetitive peak voltage VIRM max. 800 V 

Non repetitive peak voltage; t < 10 ms VISM max. 800 V 

Non repetitive peak current (see also page 6) IISM max. 25 A 

Output 

Average current with C load See pages 4 and 5 

Average current with R and L load 
up to Tamb = 40 °C (see also page 5) ID max. 1 A 

Repetitive peak current I~RM max. ~ A 

Temperatures 

Storage temperature Tstg -~~ to +12~ ° C 

Junction temperature Tj max. 12~ ° C 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

The quoted values apply when no other leads run to the tie-points. If leads of .other 
dissipating components share the same tie-points, the thermal resistance ~~zll be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead-length a > 5 mm. Rth j-a = 40 ° C/W 

2. Mounted on printed-wiring board at a =maximum 
lead-length. Rth j-a = 50 ° C/W 

3. Mounted on printed-wiring board at a 
lead-length a = 5 mm. Rth j-a = 55 ° C/W 

--► 4. Mounted on printed-wiring board at a 
lead length a = 1.5 mm. R~ j_a = 60 ° C/W 
(distance -a- including printed-wiring board thickness) 

~aii ns9ozo 

"I29902~ 

2 September 1971 
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SOLDERING AND MOUNTING NOTES 

1. The maximum permissible contact time for the soldering iron or bath is 3 seconds. 

2. If the soldered joints are at least5 mm from the seal, the maximum permissible 
temperature of the soldering iron or bath is 270 °C. If the joints are between 
1. 5 mm (min) and 5 mm from the seal, the maximum permissible temperature 
is 250 ° C. 

3. Avoid hot spots due to handling or mounting; the body of the device must not come 
into contact with or be exposed to a temperature higher than 150 oC. 

May 1970 
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mounting methods see page 3 
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From the lefthand graph the total power dissipation can be found as a function of the 
average output current. 

1F(RMS) Per diode Rt +Rdiff The parameter a - 
I er diode 

depends onwRLC L and 
R 

and can be 
FAV P L 

found from existing graphs. 

See Application Book: RECTIFIER DIODES. 
Once the power dissipation is known, the max, permissible ambient temperaturefol-
lows from the right hand graph. 

For the series resistance, added to limit the initial peak rectifier current, the re-
quired minimum value can be found from the upper graph on page 6. 

Rdiff is shown on page 5, left hand upper graph. 

4 September 1971 
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I 
(A) 

4 

2 

0 

0.5 

0 

72105421 

forward current versus maximum 
forward voltage ofi the assembly 
(two diodes In series) 

U U 

N 

~ 11 

1 
Rdiff=coi 8=Q17J1 

I 

(V) 4 

1.5 

Io

(A) 

1 

0.5 

~ZIO 543 
mounting method 1 (see page 3) 
maximum permissible average output 
current for R load 
VI(RMs) up to 280V 

00
100 Tamb(°C) 200 

EXAMPLE: rectifier with C load 
yZ10546.1 

mounting method 1(see page 3 ) 

1Rt= 4d1 L —~ CL+ VI(RMS)-a"i ~=— RL~O 220V o 

~ 1°~T I N 1 

■■■■■■■■ ■■■■■■■■■■ 400 
■■■■■■■■■■■■■■■■■■■■ _1 
■■■■■■H■■max.permisslb e ■ Vo, o characteristics 
■■■■■■■■■■ average output ■ Vo for the circuit 

current for the (V) shown '~';,"" 
circuit shown ■ 

: 
—~_. 

■■■■■■■■■■■■■■■■r■■■ 
■■■■■■■\N■■ ■■■■■ ■ 
■■■■■■■\N■■■■■■■■■■ 200 ■■■■■■■■1\■■■■■■■■■■■ 
■■■■■■■■■1~■■■■■■■■■■ 

■■■N■■■■■■,~■■■■■■■■ ■■■■■■ ■■■■1\■■■■■ ■■ ■■■■■■~■■■■\I■■■■■~■■ 0
100 Tamb(~C) 200 0 05 In (A) 

June 1969 5 
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300 

vI(RMS) 
(v) 

200 

100 

30 

l  ISM 
(A) 

20 

10 

0 

7ZI0547 

■■■■■■■■■ ~ /■■■■■ ti0p.i■■■■■ kp0 `~■■ 60p./■■■■■■■■■ 
■■■■■■■■■ o~ i■■■■■■ ~~■■■■■■. i~■■■ .~■■■■■■■■■■■ 
■■■■■■■■ .?I■■■■■~/■■■■■■■~~■■■/i■■■H■■■■■■■ 
■■■■■■■ c;~■i H~■■■~i;~~%i;~~i■■■■■■■■■■■■■■~ 

1~ Ili ~~n 
;i ~~i 
/''  ~  /' ~I/ 'f''  Rt 

""~~f~ , '~ , '''  ""~"""'re  aired minimum value of R 

~"'~''''""" „""'n'  Resistance 
the transformer t

,,,,I,",,,,,~„ „"„"the  graph takes the possibility of 
~,~~~~~~~~~~~~~~~ ~~~~~~~~ the following spreads into account: 

'~ 

I 

R t (,(1) 

721054 

maximum 
peak 
sinusoidal 

l ~ 

permissible non repetitive 
input current based on 

currents (f=50Hz) 

----- 

~lI SM 

each 
the 

--~ t 

current pulse is followed by 
crest working reverse voltage 

T J25oC 
prior t'o 

Surge) 

1 2 3 4 5 7 9 100 number of cycles 1000 

6 June 1969 
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SILICON HIGH VOLTAGE DIODE 

Diode in a plastic envelope intended for use as Vg2 supply in colour television 
receivers. 

QUICH REFERENCE DATA 

Crest working reverse voltage VRWM max. 1500 V 

Repetitive peak reverse voltage VRRM max. 1800 V 

Average forward current 1FAV max. 2.0 mA 

Repetitive peak forward current IFRM max. 100 mA 

Junction temperature TJ max. 75 °C 

Recovered charge when switched from 

Ip = 10 mA to VR = 2 V -with — 
dt 

= 5 mA/µs Qs typ. 1 nC 

MECHANICAL DATA 

t  25.4y 
min 

2max 

f11.2max —_ 25.4y 
min 

not tinned\ 
2max 

~ ~~ ~ 

~I ..o  +056 
 J ~ fmax 

I. 
J 

~  ~ ize+se+ 
min mounting width l8 

Dimensions in mm 

The envelope fulfils the accelerated damp heat test described in I.E.C. publication 
68-2 (test D, severity IV, 6 cycles). 

May 1971 1 



BY184 

RATINGS Limiting values in accordance with the Absolute Maximum System (ILC 134) 

Voltages 

Crest working reverse voltage VRWM max. 1500 V 

Repetitive peak reverse voltage VRRM max. 1800 V 

Non repetitive peak reverse voltage 
(t < lU ms) V RSM max . 1800 V 

Currents 

Average forward current (averaged 
over any 20 ms period) IFAV max. 2.0 ~nA 

Repetitive peak forward current IFRM max. 100 mA 

Non repetitive peak forward current 
(t<lOms) IFSM max. 1000 mA 

Temperatures 

Storage temperature Tstg —65 to +100 ° C 

Junction temperature Tj max. 75 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth i-a = 175 ° C/W 

CHARACTERISTICS 

Forward voltage at IF = 100 mA; Tj = 75 oC V F~ < 5 V 

Reverse current at VR = 1500 V; Tj = 75 °C IR < 10 µA 

Recovered charge when switched from 
IF=lOmA toVR =2Vwith 
_ dI 

dt - ~ mA/µs; Tj = 25 ° C Qs typ. 1 nC 

time 

January 1970 



BY 184 

APPLICATION INFORMATION 

Basic circuit for VgZ supply in colour televLsion receivers. 

Stable continuous operation is ensured at an ambient temperature up to 70 °C 

horizontal 
deflection-
transformer 

BY 184 
VI ~ V 

]noeaz 

VI 

t0 V9Z

VIM=1500V 

—► 11.5 
Ns 

-64Ns 

t 

Vpgy =1500V 

]Z IOB3I 
t 

January 1970 3 
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7ziae2e 

maximum allowable average forward 
current versus ambient temperature 

VR=1500V 

100 

50 

0 

2 

IFAv 

(mA) 

1 

i
0—~ 
0 

7Z 10830 

typical value 

 u 0 U 0 

r= 

3 Vp (V) 5 

70 Tomb(°C) 80 

104

IR 

(nA) 

103

102

7210829 

VR =1500V 

typ 

10 
0 50 T (°C) 100 

4 January 1970 
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SILICON E.FI.T. RECTIFIER DIODE 

E.H. T. rectifier diode in a plastic envelope intended for use in horizontal deflection 
circuits of colour television receivers. 
For application of the diode the usual high voltage precautions should be taken into 
account to avoid corona phenomena etc. Because of the voltage gradient across the 
stack a metal cap must be used. 

QUICK REFERENCE DATA 

Crest working reverse voltage VRWM max. 35 kV 

Repetitive peak reverse voltage VRRM max. 35 kV 

Average forward current 
IF~A~ 

max. 2. 5 mA 

Junction temperature T~ max. 85 ° C 

Recovered charge when switched from 
IF = 200 mA to VR = 100 V with 

dI = 200 mA/µs at Qs typ. 5 nC 

MECHANICAL DATA 

86 max 

i 8 
7 

q  ~

i 
5.5 
4.5 ii r 

5 

f 

i 
5.5 
4.5 

92590404 i

Dimensions in mm 

I\ovember 1970 1 



BY185 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages I) 

Crest working reverse voltage 

Repetitive peak reverse voltage 

Non-repetitive peak reverse voltage 
(t < 10 ms) 

Currents 

Average forward current (averaged 
over any 20 ms period) 

Repetitive peak fora-ard current 

Repetitive peak forward current during 
?.0 ~ of vertical deflection period time 

Repetitive peak reverse current 
during switching off 

Temperatures 

Storage temperature 

Junction temperature 

CHARACTERISTICS 

Forward voltage  at IF = 200 mA; Tj = 75 °C 

Reverse current  at VR = 35 kV; Tj = 75 °C 

Recovered charge when switched from 
IF = 200 mA to VR = 100 V with 
- dI = 200 mA/µs; T - 25 ° C at ~ - 

I 
Ip 

VRWM max. 35 kV 

~rRRM max. 35 kV 

VRSM max. 35 kV 

IF(AV) max. 2. 5 mA 

IFRM max. 200 mA2) 

IFRM max. 500 mA 2) 

IRRM max. 150 mA 

Tstg -55 to +85 ° C 

Tj max. 85 °C 

VF < 120 V 

IR < 10 µA 

Qs typ. 5 nC 

time 

IR 7206756 

I) During initial line-up a reverse voltage of 43 kV is allowed at Tamb = ~0 oC 

2) The rectifier can withstand flash-over currents in the picture tube. 

2 November 1970 
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ACCESSORIES supplied on request: Dimensions in mm 

AT7107 =socket +cap 
AT7107/10 =socket 

3.5 

November 1970 3 
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3 

IFIAV) 
(m Al 

2 

1 

7Z 59043 

A 
f 

u 
N 

x 

W 
N O 

00 

10 

IR

(NAI 

1 

10 ~ 

i 
50 T°mp(°CI 100 

Tj=85°C 

Ir A 

25 °C 

10_z

0 20 

7Z 530at 

600 

IF
ImAI 

400 

200 

7Z 59044 

I I
Tj =25°C 

0  
0 100 

typ 

VF(V) 200 

7259042 10 
1 

typical values 

IR

(NA) 

it 

VR=35kV 
typ 

1 

10-~ 

z 
VR(kV) 40 

10 
0 50 Tj (°C) 100 

4 November 1970 
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3 

Ip 
(mAl 

7259045 

mnx. permissible average 
output current for the 
circuit shown 

horizontal 
transformer 

Vp - 
27.5 kV 

40 
Vp 

(kV) 

30 

20 

10 

0 

Vp,Ip, characteristics 
for the circuit shown 
at Tamb=70°C 

VO max-3lkV at Ip-O 

25 50 75 100 0 
Tamb( °C) 

2 3 4 
Ip(mA) 

November 197Q 5 
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SILICON E.H.T. RECTIFIER DIODE 

E.H.T. rectifier diode in a plasticenvelope intended for triplercircuitsand as focus 
rectifiers in colour television receivers. 
Because of the smallness of the envelope, the. diode should be potted when used at 
voltages above 6 kV. 

QUICK REFERENCE DATA 

Crest working reverse voltage VRWM max. 10 kV 

Repetitive peak reverse voltage VRRM max. 10 kV 

Average forward current IF(AV) max. 2.5 mA 

Junction temperature T~ max. 85 °C 

Recovered charge when switched from 
IF = 200 mA to VR = 100 V with 
dI 

dt - 200 mA/µs ~s n'p 5 nC 

MECHANICAL DATA 

i  3.5 ~ 
max 

O 

Dimensions in mm 

t 7.0~ 
min 

f 17.2 max ~ 

not tinned 

~ 7.0 
min 

3max 
i t ~ i ~ ~ --. 

3max 

\ 
a ~~k 

+056 
J f max 

]Z59709.1 

May 1971 1 



BY187 

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134) 

Voltages 1) 

Crest working reverse voltage 

Repetitive peak reverse voltage 

Non-repetitive peak reverse voltage 
(t < 10 ms) 

Currents 

Average forward current (averaged 
over any 20 ms period) 

Repetitive peak forward current 

Repetitive peak forward current during 
20~ of vertical deflection period time 

Repetitive peak reverse current 
during switching off 

Temperatures 

Storage temperature 

Junction temperature 

CHARACTERISTICS 

Forward voltage  at Ip = 100 mA; TJ = 75 °C 

Reverse current  at VR = 10 kV; TJ = 75 °C 

Recovered charge when switched from 
IF = 200 mA to VR = 100 V with 
_ dI = X00 mA 

dt 
~µs; TJ = 25 ° C 

Ip 

VRWM max. 10 kV 

VRRM max. 10 kV 

VRSM max. 10 kV 

IF(AV) max. 2. 5 mA 

IFRM max. 200 mA 2) 

IFRM max. 500 mA 2) 

IRRM max. 150 mA 

Tstg —55 to+85 °C 

TJ max. 85 °C 

Vp 26 V 

IR 4.0 µA 

Qs typ. J nC 

7201356 

time 

1) During initial line-up a reverse voltage of 11 kV is allowed at Tam = 50 °C. 
2) The rectifier can withstand flash-over currents in the picture tube. 

2 September 19?0 
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200 

IF

(m A) 

150 

100 

50 

7259206 

Tj=25°C 

00 

typ 

10 20 Vp(V) 30 

10 

IR 
lNA) 

10 

3 

I FIAv) 
(mA) 

2 

1 

7Z 59206 

maximum allowable average fiorward 
current versus ambient temperature 

  VRWM =10kV 

00 
 i 

7 Z 5920"1 

typical values 

T~ - 85°C 

5°C 

10 ̀0 
2 5 5 7 5 VR(kV) 10 

50 T°mb (°C 100 

September 1970 3 
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APPLICATION INFORMATION 

E.H. T. rectifier circuits 

A. 

T

i +VB

s kv 

e.h.t.=25kV -+-.ii- - - - - ii- .̂ 0 1
. . 

-~ 

D = BY 187 
C= 1.SnF 

r~~ 
deflection —unit 

L~.J 

i 
.J 

r~

1, picture tube 
T capacitance 

]25n210 

E.H. T. supply for colour television receivers by means of a tripler circuit em-
ploying BY187 diodes. Proper operation of the BY187 diodes is ensured up to an am -
bient temperature of 70 oC. 
Contribution to the regulation of the complete horizontal deflection output circuit due 
to the tripler system (inside the dashed-lines): 600 kS2. 

B. 

Typical focus supply circuit with BY187 in colour television receivers. 
Proper operation of the BY187 is ensured up to an ambient temperature of 70 °C. 

4 September 1970 
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SILICON RECTIFIER DIODE 

Double diffused silicon diode in a DO-14 plastic envelope for low current rectifier 

applications . 

QUICK REFERENCE DATA 

Crest working reverse voltage VRWM max . 800 V 

Repetitive peak reverse voltage VRRM max. 1600 V 

Average forward current 

R load; VRWM = VRWMmax 1F(AV) max. 0.36 A 

VRWM=60V IF(AV) max. 0.5 A 

Non-repetitive peak forward current (t = 10 ms) IFSM max. 15 A 

Junction temperature T~ max. 150 oC 

MECHANICAL DATA 

DO-14 

O 
~a4max 

a 

I not tinned 
2ma. 

~~ h 

25.4min 73max

2 
max 

Dimensions in mm 

0 
E 

k 

2gmin 

~ ]20lSBJ.I ~ 

The sealing of the plastic envelope withstands the accelerated damp heat test of 
I. E. C. recommendation 68-2 (test D, severity IV, 6 cycles). 

MOUNTING METHODS see page 3 . 

September 1971 

~~ 



BYX10 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 

Crest working reverse voltage VRWM max. 800 V 

Repetitive peak reverse voltage (S < 0.01) VRRM max. 1600 V 

Non-repetitive peak reverse voltage (t < 10 ms) VRSM max. 1600 V 

Currents 

Average forward current (averaged 
over any 20 ms period) 

with R load; VRWM = VRWMmax IF(AV) max. 0.36 A 

VR~rM = 60 V IF(AV) max. 0.5 A 

for capacitive load see page 4 

Repetitive peak forward current IFRM max. 3 A 

Non-repetitive peak forward current 
(t = 10 ms; half -sine wave)Tj=150 °C prior to surge IFSM max. 15 A 

Temperatures 

Storage temperature Tstg -b5 to+150 °C 

Junction temperature Tj max. 1~0 oC 

THERMAL RESISTANCE See page 3 

CHARACTERISTICS 

Forward voltage 

IF=2A;Tj=25°C 

Peak reverse current 

VRM = 800 V; Tj = 125 ° C 

VF 

1RM 

< 1.6 V 1) 

< 50 µA 

1) Measured under pulsed conditions to avoid excessive dissipation. 

2 September 1971 
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THERMAL RESISTANCE (influence of mounting method) 

The quoted values apply when no other leads run to the tie—points. If leads of other 
dissipating components share the same tie—points, the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead—length a = 10 mm. Rth j -a = 150 ° C/W 

2. Mounted to solder tags at a =maximum 
lead—length. Rth j-a = 200 ° C/W 

3. Mounted on printed—wiring with a small 
area of copper at any lead—length a. 

Rth j-a = 200 ° C/W 

 ~ a~ 
9259016 

Yiii~iii i~iii~iiii~ ~j irA 
)Z 99010 

SOLDERING AND MOUNTING NOTES 

1. Soldered joints must be at least 5 mm from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 300 ° C; 

it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not come 

into contact with or be exposed to a temperature higher than 150 ° C. 

September 1971 3 
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EXAMPLE: Rectifier with C-Load 
mounting method 1 (see page 3) 

Q8 
I~ 

(A) 

0.6 

0.4 

Q2 

7ZOB577 
max'mum permiss'ble average 
ut•ut current for the c'rcuits 

 shown below 

 .■■■■ 

50 100 Tamb 

Circuit I 

Circuit II

600 

VO

(V) 

400 

200 

7Z0857B 
Vp,Ip characteristics for the _ 
circuits shown below — 

V ARMS 
~"~~~V~, ~cirTuit I 

arcui{ ~_ 
~. 220V~--c ~cuit I 

_~~42 Vim—circuit II

~~~ 0 
C 150 0 0 0.2 0.3 circuit I and III 

0 0.25 0.5 075 cirruit II
I~ (A) 

R 
Circuit III a—L_t~~ 

VI

0 

VI (RMS) 
Circuit I 220V 

280V 
Circuit. II 42V 
Circuit III 127V 

Vp 

t

Rt

8.2,fL 
15.f1, 
1.5 dl, 
5.6 dL 

I 
1 

TCL RL 
T 

C~ 

100 ~ F 
100~F 
1500uF 
200~F 

~zoesaa 

4 May 1970 
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R AND L -LOAD 

Q8 
IF

(A) 

Q6 

0.4 

0.2 

20 

IFSM 
(A) 

15 

10 

5 

0 

7208576 

mounting method 1 -e page 3) 
maximum permissible average 
forward current 

 i maximum allowable non repetitive peakfor-
  ward current based on sinusoidal currents 
  (f = 50 Hz) at rated load conditions 

3  T = 25oC i v a, 
a 

—T• _150°C~T 
a o 

1F -- ~ "' o ~°f 

(A) —  x air 
F FA 

2 

1 

1

1 

7zoe5eo 
~-

Rdiff =cot 0 = 
I i O.3,(l, 

VF (V) 2 

7208575 

— IFSM 

time 

~~

1 2 3 5 7 9 100 1000 10000 
number of cycles 

May 1968 5 
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Ptot 
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00

required min'mum value of Rt 
Rt includes the transformer resistance 
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iiiiiiiiiiiiii ~ iii pVF iiiiiiiiiiiiiiiil50NF ~iiiiiiii 

~~~~~~~~~~~►~~~~~:~i~~~~~~~~~~~~~~ 500 ~~~~~~~~~~~~~~~~~~~ 

 --.■~ii~~~~~~~~~~~~~ the ra h ~~~  .~-.i~~.--■ ■~~~~~~~~~~~~~~~ 9 P takes the pos-~~~ 
~~~~!~~~~~:!! 1000NF~~~~~~~~~~~~~~~~ s~bility of the follow ng ~~~ 
~~~~ %~~=~~-~ 1500uF~~~~~~~~~~~~~~~~~ spreads into account : ~~~ 
ii~~:::~ ~~~ p00u ~iiiiiiiiiiiiiiiii mains voltage, +10°lo iii 
i~iiiiiiii~~~~~~iiiiiiiiiiiiiiiiiiicapacitance ,+ 30°/o iii r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ resistance , -10°/0 0~ 

5 10 15 20 25 Rt(,fL) 30 

From the left hand graph on page 6 the total power dissipation can be found as a 

function of the average output current. 

The parameter a = 1F(RMS) per diode 
depends on nwRLCL and Rt + Rdiif and can 

1F AV Per diode nRL 

be found from existing graphs . 

See Application Book: RECTIFIER DIODES 

Once the power dissipation is known, the max. permissible ambient temperature 
follows from the right hand graph. 

For the series resistance, added to limit the initial peak rectifier current, the re-
quired minimum value can be found from the upper graph. 

Rdiff is shown on page 5 upper figure. 
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BYX13 
SERIES 

SILICON RECTIFIER DIODES 

Double diffused silicon diudes in metal envelopes, intended for power rectifier ap-
plications. 
The series consists of the following types: 
Normal polarity (cathode to stud) BYX13-800 to 1200 
Reverse polarity (anode to stud) BYX13-800R to 1200 R 

QUICK REFERENCE DATA 

BYX13-800(R) 1000(R) 1200(R) 

Crest working reverse voltage VRWM max. 400 500 600 V 

Repetitive peak reverse voltage VRRM max. 800 1000 1200 V 

Average forward current up to Tmb =110 °C 1F(AV) max. 20 A 
at Tmb =125 °C 1F(AV) max. 14 A 

Non-repetitive peak forward current 
t = 10 ms; T~ = 125 ° C prior to surge 1FSM max. 400 A 

Junction temperature T~ max. 150 °C 

MECHANICAL DATA 

Z ~ 7 

Dimensions in mm 

Insulating tube 
4 

/'' ~ i 

&9 
6.3 

A ~ 
2.0"'°" 

~ 
conducting cross 

4.5"'° section 
nominal 4mmZ 

15"'°' 
33may 

min. mount' he'• ~.0 
13.5 121 
11.5 111 

tzoam 

The mark shown applies to normal polarity types and blue cables. 

Reverse polarity types: reversed symbol and red cable. 

Net weight: 35 g 
Diameter of clearance hole: max. 8. 5 mm 

17.0 

Torque on nut: min. 40 kg cm 
(4 Newton-metres) 

max. 60 kg cm 
(6 Newton-metres) 

September 1971 1 



BYX13 
SERIES 

RATINGS LimitingvaluesinaccordancewiththeAbsoluteMaximumSystem(IEC134) 

Voltages 
BYX13-800(R) 1000(R) 1200(R) 

Continuous reverse voltage VR max. 400 500 600 V 

Crest working reverse voltage 

Repetitive peak reverse voltage 
(S < 0.01) 

Non-repetitive peak reverse 
voltage (t < 10 ms) 

Currents 

VRWM 

VRRM 

VRSM 

max. 

max. 

max. 

400 

800 

800 

500 

1000 

1000 

600 V 

1200 V 

1200 V 

Average forward current (averaged over 

any 20 ms period) up to T~ = 110 °C IF(AV) max. 20 A 
at T~ = 125 oC IF(AV) max. 14 A 

Repetitive peak forward current IFRM max. 100 A 

Non-repetitive peak forward current 
(t = 10 ms; half sine wave) 
Tj = 125 ° C prior to surge IFSM max. 400 A 

I squared t for fusing (t = 10 ms) I2t max. 570 A2s 

Temperatures 

Storage temperature Tstg —65 to +150 °C 

Junction temperature Tj max. 150 ° C 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 1. 1 °C/W 

From mounting base to heats ink Rth mb-h = 0. 3 °C/W 

CHARACTERISTICS 

Forward voltage at Tj = 25 ° C 

IF = 1 A VF < 0.9 V 

IF = 100 A VF < 2.0 V 1) 

Peak reverse current BYX13-800(R) 1000(R) 1200(R) 

VRM = VRWMmax~ Tj - 125 °C IRM < 2. 0 1.7 1.4mA 

1) Measured under pulsed conditions to avoid excessive dissipation. 

2 September 1971 
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BYX13 
SERIES 
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BYX13 
SERIES 

1000 

IF 
(A) 

100 

so 

m 

10 

s 

a 

1 

Q5 

O? 

7205454-2 25.24.ac 

010 I 
OS 1 1.5 VF (V) 2 

APPLICATION INFORMATION AND OPERATING NOTES 

See general pages at the beginning of this section. 
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BYX22 
SERIES 

SILICON RECTIFIER DIODES 

The BYX22-600 and BYX22-1200 are silicon diodes in a metal DO-1 envelope, inten-

ded for power rectifier applications up to 1.4 A. 

QUICK REFERENCE DATA 

BYX22-600 1200 

Crest working reverse voltage VRWM max. 400 800 V 

Repetitive peak reverse voltage VRRM max. 600 1200 V 

Average forward current 1FAV max. 1.4 A 

Non -repetitive peak forward current 
t = 10 ms; Tj = 150° C 1F SM max. 40 A 

Junction temperature Tj max. 150 ° C 

Thermal resistance from 
junction to ambient Rth j -a = 60 ° C/W 

MECHANICAL DATA 

DO-1 

1.1 max 
k 

 c 

t-17.2max—► 
7.7max ~--

-35min~ 
~-1.6max 

MOUNTING METHODS see page 3 

51min 

a 

f210NiA 

Dimensions in mm 

7.1max 
9.6max 

May 1970 1 



SYX22 
SERIES 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

All information applies to frequencies up to 400Hz 

Voltages 

BYX22-600 1200 

Crest working reverse voltage VRWM max. 400 800 V 

Repetitive peak reverse voltage (d < 1°Jo) VRRM max. 6UU 1200 V 

Non repetitive peak reverse voltage 
(t < 10 ms) VRSM max. 600 1200 V 

Currents 

Average forward current (averaged over any 
20 ms period) forR-load up to Tamb=30°C IFAV max. 1.4 A 

Forward current (d.c.) up to Tamb = 30oC IF max. 1.6 A 

Repetitive peak forward current 1FRM max. 15 A 

Non repetitive peak forward current 
t = 10 ms.Tj = 150 ° C (see page 6) IFSM max. 40 A 

Temperatures 

Storage temperature Tstg -65 to +150 oC 

Ambient temperature Tamb max. 150 oC 

THERMAL RESISTANCE 

From junction to ambient Rth j -a See page 3 

CHARACTERISTICS 

Forward voltage at IF = 5A; Tamb = 25 °C VF < 1.5 V 1) 

Reverse current at VR = VRWMmax~ Tamb = 125°C IR < 120 µA 

1) Measured under pulsed conditions to avoid excessive dissipation. 

2 May 1970 



BYX 22 
SERIES 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

The quoted values apply when no other leads run to the tie—points. If leads of other 
dissipating components share the same tie —points, the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead-length a =10 mm. Rth j-a = 60 ° C/W 

2. Mounted to solder tags at a=maximum 
lead-length. Rth j-a = 70 ° C/W 

3. Mounted on printed-wirin~ board at a =maximum 
lead-length. Rth j-a = 80 C/W 

4. Mounted on printed-wiring board at a 
lead-length a=10 mm. Rth j-a = 90 oC/W 

SOLDERING AND MOUNTING NOTES 

~a-► 

7259018 

]259017 

1. At a soldering iron or bath temperature of up to 245 ° C, the maxir_iumpermis-
sible soldering time is 10 s if the joint is 5 mm from the seal, 3 s if it is 1. 5 
mm from the seal. 

2. At a temperature between 245 °C and 400 ° C (max. ), the joint must be more 
than 5 mm from the seal and soldering time must not exceed 5 s. 

3. Leads should not be bent less than 1. 5 mm from the seal; excert no axial pull 
when bending. 

May 1970 



BYX22 
SERIES 

12100I81 

IF(RMS) 
a-

IFAv 

2 

Pict 

(W) 

1 

0 
0 

v 
u 
0 

m 
N ~~ 

~~.

interrelatan between the total power 
dissipation (derived from the left hand 
graph)and the maximum allowable 
temperature 

~~/w' mo° o~, ~ 

Imo'//_/ 90,1  ~°o 

 ~i 

IFAV (A) 20 100 T°mb °C) 200 

The form factor a = IF(RMS) Per diode 
dEpends on nwRL,CL and Rt + Itdiff  and can 

IFAV Per diode nRI, 
he found from existing graphs. 

See Application Book: RECTIFIER DIODES. 
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BYX22 
SERIES 

400 

VI(RMS) 
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BYX22 
SERIES 
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BYX23 
SERIES 

CONTROLLED AVALANCHE RECTIFIER DIODES 

Diffused silicon diodes in metal envelopes with ceramic insulation, capable of ab-
sorbing transients and intended for power rectifier application. 
The series consists of normal polarity types (cathode to stud) BYX23-400 to -1000. 

QUICK REFERENCE DATA 

BYX23 — 400 600 800 1000 

Crest working reverse voltage VRWM max. 400 600 800 1000 V 

Reverse avalanche breakdown voltage V(BR)R > 500 750 1000 1250 V 

Average forward current up to T~ = 100 °C IF(AV) max. 150 A 
at T~ = 125 °C IF(AV) max. 115 A 

Non-repetitive peak forward current 
t=10 ms;Tj=190°Cpriorto surge IFSM max. 1600 A 

Non-repetitive peak reverse power 
dissipation (t =10 µs; T~ = 25 ° C) PRSM max. 30 kW 

Operating junction temperature Tj max. 190 ° C 

MECHANICAL DATA 

k ~' N ~~ ~~I 
E 

25"10' • 

>9 
17 

E 

N 
r 

8.9"'°" 
28.6"10' 

44.5"'°" 
rrWn. mount'ng 

Insulating tube 

'I wnducting cross 
section 

t,_, nominal 16 mm ~ 

ne 635 
165 
155 

Dimensions in mm 

e.4 
8.2 

Net weight: 115 g 
Diameter of clearance hole: max. 13.0 mm 

:o..sl 

Torque on nut: min. 100 kg cm 
(10 Newton-metres) 

max. 250 kg cm 
(25 Newton-metres) 

May 1970 1 



BYX23 
SERIES 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 1) BYX23 — 400 600 800 1000 

Continuous reverse voltage VR max. 400 600 800 1000 V 

Crest working reverse voltage VRWM max. 400 600 800 1000 V 

Currents 

Average forward current (averaged 
over any 20 ms period) up to Ttnb =100 ° C IF(AV) max 150 A 

at Tmb=125 oC IF(AV) max. 115 A 

Forward current (d. c. ) IF max. 240 A 

R. M. S. forward current IF(RMS) max. 240 A 

Repetitive peak forward current IFRM max. 750 A 

Non-repetitive peak forward current 
(t =10 ms ;half sine wave) Tj =190 °C prior to surge IFSM max. 1600 A 

I squared t for fusing (t = 10 ms) I2t max. 12800 A2s 

Reverse power dissipation 

Average reverse power dissipation 
(averaged over any 20 ms period) PR(AV) max. 30 W 

Repetitive peak reverse power dissipation 
t = 10µs (square wave; f = 50 Hz) Tj =190 ° C PRRM max. 8 kW 

Non-repetitive peak reverse power 
dissipation; t = 10 µs (square wave) see page 5 

Tj = 25 ° C prior to surge PRSM max. 30 kW 
Tj =190 °C prior to surge PRSM max. 15 kW 

Temperatures 

Storage temperature Tstg -55 to +200 ° C 

Operating junction temperature Tj max. 190 ° C 

1) To ensure thermal stability: Rth j-a < 0. 75 ° C/W (continuous reverse voltage) 

For smaller heatsinks Tj should be derated. 
For continuous reverse voltage: Rth j-a = 1

Rth j-a = 1. 

Rth j-a = 1. 

For a. c. see page 5 upper graph. 
° C/W, then Tj max = 184 ° C 

2 ° C/W, then Tj max = 180 ° C 
5 ° C/W, then Tj max = 175 ° C 

2 May 1970 



BYX23 
SERIES 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 0.4 ° C/W 

From mounting base to heatsink 
without heatsink compound Rth mb-h = 0. 1 ° C/W 

~~rith heatsink compound (e. g. Dow Corning 340) Rth mb-h = 0.04 ° C/W 

Transient thermal impedance; t = 1 ms Zth j-mb = 0.025 °C/W 

CHARACTERISTICS 

BYX23 — 400 600 800 1000 

Forward voltage 
IF = 500 A; Tj = 25 ° C VF < 1.6 1.6 1.6 1.6 V1) 

Reverse avalanche breakdoam voltage 
~ 500 750 1000 1250 V 

IR = 10 mA; Tj = 25 °C V(BR)R < 1600 1600 1600 1600 V 

Peak reverse current 
24 18 15 mA 0 

VRM = VRWMmax~ Tj = 175 C IRM < 30 

600 

Ip 
IA) 

500 

400 

300 

200 

goo 

7Z 5B64fi 

—Tj=25°C 
--r ;=tso°c max 

typ' /'
1 
F 

00 ~~ 
OS 15 VpIV) 2 

1) Measured under pulsed conditions to avoid excessive dissipation. 
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BYX 23 
SERIES 

OPERATING NOTES (see also general pages at the beginning of this section) 

1. Voltage sharing of series connected controlled avalanche diodes. 

When diodes with avalanchecharacteristics are connected in series, the usual 
R and C elements for voltage sharing can be omitted. 

2. Switching transients for controlled avalanche diodes. 

In an unloaded rectifier circuit, when the transformer is switched off, energy 
is released. 
When, as a result, no diode rating is exceeded, special provisions are not 
needed. If, however, the rated non-repetitive peak power dissipation per 
device could be exceeded, damping across the transformer is necessary in 

order to protect the device. 

The duration of thetransformer`s energy release can be found in first approx-
imation from the empirical formula: 

t ~  VRWM  ~ (milliseconds) 
V(BR)R min 

= actually applied crest working voltage 

= minimum reverse breakdown voltage 

where VRWM 

V(BR)R min 

The non-repetitive peak power that can be absorbed by a single device during 
t ms can be derived from the graph on page 5. Multiplying that amount with 
the time in which it is released results in the energy absorbed by one diode. 
(ED). 
A series string of n diodes can absorb n times as much. (n. ED) 

The difference between the energy released by the transformer and that ab-
sorbed by the n diodes should be absorbed by series connected R and C ele-

ments across the secondary winding of the transformer. 
The magnitudes of R and C have to be derived from the following formulae: 

ET - n. ED 6 
C (n•V(BR)Rmin)~ ' 

10 (µF) R = 
3C 

(S2) 

where C = capacitance in µF 
ET = energy released by the transformer in Ws 

n = number of diodes in series 
Ep = energy absorbed by one diode in Ws 

V(BR)R min = minimum reverse breakdown voltage of one diode in V 
R = resistance in S2 

APPLICATION INFORMATION 

See general pages at the beginning of this section. 

4 May 1970 



BYX23 
SERIES 

7259046 
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BYX23 
SERIES 

3000 
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1 
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sinusoidal currents (f=50 Hz) 
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BYX25 
SERIES 

CONTROLLED AVALANCHE RECTIFIER DIODES 

Diffused silicon diodes in a DO -4 metal envelope, capable of absorbing transients 
and intended for power rectifier applications. 
The series consists of the following types: 

Normal polarity (cathode to stud): BYX25-600 to 1000. 
Reverse polarity (anode to stud): BYX25-600R to 1000R. 

QUICK REFERENCE DATA 

BYX25 -600(R) 800(R) 1000(R) 

VRWM max. 600 800 1000 V 

voltage V(BR)R > 750 1000 1250 V 

1F(AV) max. 20 A 

current 
to surge 1Fg*~,~ max. 360 A 

power 
25°C) PRSM max. 18 kW 

T j max. 175 ° C 

Crest working reverse voltage 

Reverse avalanche breakdown 

Average forward current 

Non -repetitive peak forward 
t =10 ms; Tj =175 oC prior 

Non-repetitive peak reverse 
dissipation (t =10 Ns; Tj = 

Junction temperature 

MECHANICAL DATA 

DO -4 

M~ 

10-32UNF 

0 

1.98"'°` 

11.5 10.3"'°'; ,' 2.3~~..
10.72 ~ 20.3max

Dimensions in mm 

Net weight: 7.6 g 
Diameter of clearance hole: max. 5.2 mm 
Accessories supplied on request: 56295, (56262A) 
The mark shown applies to the normal polarity types 

September 1971 
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Torque on nut: min. 8kgcm 
(0.8Newton-metres) 
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(1.7 Newton-metres) 



BYX25 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 1) BYX 25-600 (R ) 800(R) 1000(R) 

Continuous reverse voltage VR max. 600 800 1000 V 

Crest working reverse voltage VR~ max. 600 800 1000 V 

Currents 

Average forward current (averaged 
over any 20 ms period) IF(AV) max. 20 A 

Forward current (d. c.) IF max. 25 A 

Repetitive peak forward current IFRM max. 440 A 

Non-repetitive peak forward current 
(t = lOms; half sine wave) 
Tj = 175 °C prior to surge IFSM max. 360 A 

Reverse power dissipation 

Average reverse power dissipation 
(averaged over any 20 ms period) Tj =175° C PR(AV) max. 38 W 

Repetitive peak reverse power dissipation 
t =10 N s (square wave; f = 50 Hz) Tj =175° C PRRM max. 3.0 kW 

Non-repetitivepeak reverse power dissipation 
t = 10 Ns (square wave) 
Tj = 25 °C prior to surge PRSM max. 18 kW 

Tj = 175 ° C prior to surge PRSM max. 3.0 kW 

Temperatures 

Storage temperature Tstg —55 to +175 °C 

Junction temperature Tj max. 175 ° C 

1) T° ensure thermal stability: Rth j-a < 2.5 ° C/W (d. c.) or < 5 ° C/W (a. c.) 
For smaller heatsinks Tjm~, should be derated. For a. c. see page 5). 
For d. c. : if Rth ' -a = 5 °C/W, then Tj max. =135 ° C, 

if Rth '-a = 10oC/W, then Tj max. = 129oC. 

2 September 1971 



BYX25 
SERIES 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 50 oC/W 

From junction to mounting base Rth j -mb = 1.3 °C/W 

From mounting base to heat sink Rth mb-h = 0.5 ° C/W 

CHARACTERISTICS 

BYX25-600(R) 800(R) 1000(R) 

Forward voltage 

VF < 1.8 1.8 1.8 V 1) IF = 50 A; Tj = 25 ° C 

Reverse avalanche breakdown voltage 

IR=SmA;Tj=25 ° C V(BR)R 
> 750 
< 2000 

1000 
2000 

1250 V 
2000 V 

Peak reverse current 

IRM < 1.0 0. 8 0.6 mA VRM - VRWM maxi T~ = 125 °C 

APPLICATION INFORMATION 

See general pages at the beginning of this section 

1) Measured under pulsed conditions to avoid excessive dissipation. 

f —
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BYX25 
SERIES 

OPERATING NOTES (See also general pages at the beginning of this section.) 
1. Voltage sharing of series connected controlled avalanche diodes. 

If diodes with avalanche characteristics are connected in series, the usual R 
and C elements for voltage sharing can be omitted. 

2. The top connector should not be bent; it should be soldered into the circuit so 
that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum 
by using a thermal shunt. 

Determination of the heatsink thermal resistance. 

Example: 

Assume a diode, used in a three phase rectifier circuit. 
frequency f = 50 Hz 
average forward current 1FAV = 10 A (per diode) 
ambient temperature Tam = 40 °C 
repetitive peak reverse power dissipation 

in the avalanche region PRRM = 2 kW(per diode) 
duration of PRA t = 40 µs 

From the left hand part of the upper graph on page 5 it follows that at IFAV = 10 A 
in a three phase rectifier circuit the average forward power +average leakage 
power = 19.5 W per diode (point A). The average reverse power in the avalanche 
region, averaged over any cycle, follows from: 

40 µ s 
Pg~V = S x PRg~,I, where the duty cycle S = 20 ms - 

0.002 

Thus:P~V=0.002x2kW=4W 

Therefore the total device power dissipation Ptot = (19.5 + 4) W = 23.5 W (point B). 

In order to avoid excessive peak junction temperatures resulting from the pulse 

character of the repetitive peak reverse power in the avalanche region,the value 

of the maximum junction temperature should be reduced. If the repetitive peak re-
verse power in the avalanche region is 2 kW; t = 40 µs; f = 50 Hz, the maximum al-
lowable junction temperature should be 163 ° C instead of 175 °C, thus 12 °C low-

er (see the lower graph on page 5). 

Allowance can be made for this by assuming an ambient temperature 12 oC higher 

than before, in this case 52 oC instead of 40 oC. 

Using this in the curve leads to a thermal resistance 

Rth mb-a = 4 oC/W 
The contact thermal resistance Rth mb-h =0.5 ° C/W 
Hence [he heatsink thermal resistance should be: 

Rth h-a = Rth mb-a — Rth mb-h = (4 - 0.5) ° C/W = 3.5 °C/W 
The applicable heatsink(s) may then be found in the Section HEATSINKS. 

4 May 1970 
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SERIES 
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SERIES 
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SERIES 
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BYX27 
SERIES 

CONTROLLED A'dALANCHE RECTIFIER DIODES 

Diffused silicon diodes in metal envelopes with ceramic insulation, capable of ab-
sorbing transients and intended for power rectifier application. 
The series consists of normal polarity types: BYX27-400 to 1000. 

QUICK REFERENCE DATA 

BYX27 - 400 600 800 1000 

Crest working reverse voltage VRWM max. 400 600 800 1000 V 

500 750 1000 1250 V 
Reverse avalanche breakdo~a~n voltage V(BR)R ~ 1600 1600 1600 1600 V 

Average forward current up to Tmb =125 °C IF (AV) max. 250 A 

Non-repetitive peak forward current 
t = 10 ms; T~ = 190 ° C prior to surge 1FSM max. 4000 A 

Non-repetitive peak reverse power 
dissipation (t = 10 µs; Tj = 25 ° C) PRSM max. 80 kW 

Operating junction temperature Tj max. 190 ° C 

MECHANICAL DATA 

~. 5.5 
. . 4.5

a 

_~ 

~ 37mnz , 
70.0mnz

)Z0~677 

Dimensions in mm 

6.6 
6.4 

E? 
M 

CO 

0 
11'1 

`~ ~J 

Net weight: 230 g 
Accessories and mounting instructions: see page 3. 

25.0 , 
~ ,3maz 
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BYX27 
SERIES 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 1) BYX27 — 400 600 800 1000 

Continuous reverse voltage VR max. 400 600 800 1000 V 

Crest working reverse voltage VRWM max. 400 600 800 1000 V 

Currents 

Average forward current (averaged 
over any 20 ms period) up to Tmb =125 ° C 1F(AV) max. 250 A 

Forward current (d. c.) IF max. 400 A 

R. M. S. forward current 1F(RMS) max. 400 A 

Repetitive peak forward current IFRM max. 1250 A 

Non-repetitive peak forward current 
(t = 10 ms; half sine wave) Tj = 190 ° C prior to surge IFSM max. 4000 A 

I squared t for fusing (t = 10 ms) I2t max. 80000 A2s 

Reverse power dissipation 

Average reverse pow-er dissipation 
(averaged over any 20 ms period) Tj = 190 ° C PR(AV) max. 80 W 

Repetitive peak reverse power dissipation 
t =10µs (square wave; f = 50 Hz) Tj =190 °C PRRM max. 20 kW 

Non-repetitive peak reverse power 
dissipation; t = 10 µs (square wave) 

Tj = 25 ° C prior to surge max. 80 kW PRSM 
Tj = 190 ° C prior to surge PRSM max. 40 kW 

Temperatures 

Storage temperature Tstg —55 to +200 °C 

Operating junction temperature Tj max. 190 ° C 

THERMAL RESISTANCE 

From junction to mounting base R~ j-~ = 0. 2 °C/W 

From mounting base to heatsink 
without heatsink compound Rth mb-h = 0.07 °C/W 

with heatsink compound (e. g. Dow coming 340) R~ ~_h = 0.03 ° C/W 

Transient thermal impedance; t = 1 ms Zth j-mb = 0.02 ° C/W 

1) To ensure thermal stability R~ j_a < 0. 7 °C/W (continuous reverse voltage) 

2 May 1970 



BYX 27 
SERIES 

CHARACTERISTICS 

BYX27 -400 
Forward voltage 

600 800 1000 

1.7 

750 
1600 

42 

1.7 

1000 
1600 

32 

1.7 V1)

1250 V 
1600 V 

25 mA 

IF = 1250 A; T~ = 25 ° C VF < 1.7 

Reverse avalanche breakdown voltage 
500 

IR=25mA;T~=25oC V(BR)R < 1600 

Peak reverse current 

VRI`/I = VRWMmax~ T~ = 175 ° C IRM < 50 

ACCESSORIES AND MOUNTING INSTRUCTIONS Dimensions in mm 

Flexible top lead 
Type number 56243 
Weight: 170 g 

•pal pit 

SOmm' 

4-= -
Clamp 
Type number 56244 
Weight: 70 g 

Flexible base lead 
Type number 56247 
Weight: 135 g 

Flexible top lead for series connection 
Type number 56296 
Weight: 155 g 

1. These accessories are supplied on request. 
2. For mounting of the flexible top lead it is recommended to use two spanners to 

avoid damage. 
Torque on nut: min. 30 kg cm (3 Newton-metres); max. 60 kg cm (6 Newton-me-
tres) 

3. For mounting the diode on a heatsink use steel bolts. 
Min. torque for good thermal and electrical contact: 30kgcm(3 Newton-metres) 
Max. torque : 60kgcm(6 Newton-metres) 

T~sured under pulsed conditions to avoid excessive dissipation. 

May 1970 3 



BYX27 

SERIES 

where VRWM 

V(BR)Rmin 

OPERATING NOTES (See also general pages at the beginning of this section ) 

1. Voltage sharing of series connected controlled avalanche diodes. 

When diodes with avalanche characteristics are connected in series, the usual 
R and C elements for voltage sharing can be omitted. 

2 Switching transients for controlled avalanche diodes. 

In an unloaded rectifier circuit, when the transformer is switched off, energy 
is released. 
When, as a result, no diode rating is exceeded, special provisions are not 
needed. If, however, the rated non repetitive peak power dissipation per 
device could be exceeded, damping across the transformer is necessary in 
order to protect the device. 

Theduration of the transformer's energy release can be found in first approx-
imation from the empirical formula: 

t =  VRWM  . (milliseconds) 
V(BR)R min 

= actually applied crest working voltage -

= minimum reverse breakdown voltage 

The non-repetitive peak power that can be absorbed by a single device during 
t ms can be derived from the graph on page 5. Multiplying that amount with 
the time in which it is released results in the energy absorbed by one diode. 

(ED) 
A series string of n diodes can absorb n times as much. (n. ED) 

The difference between the energy released by the transformer and that ab-
sorbed by the n diodes should be absorbed by series connected R and C ele-
ments across the secondary winding of the transformer. 
The magnitudes of R and C have to be derived from the following formulae: 

ET - n. ED 6 
C = (n•V(BR)Rmin)Z 

10 (µF) R = 
3C 

(Sl)

where C = capacitance in µF 
ET = energy released by the transformer in Ws 
n = number of diodes in series 
ED = energy absorbed by one diode in Ws 

V(BR)R min minimum reverse breakdown voltage of one diode in V 
R = resistance in Sl 

APPLICATION INFORMATION 

See general pages at the beginning of this section. 
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SERIES 

7259122.1 
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SERIES 
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BYX29 
SERIES 

CONTROLLED AVALANCHE 
HIGH VOLTAGE DIODES 

Silicon diodes in a ceramic envelope with metal connectors capable of absorb-
ing transients and primarily intended for high voltage rectifier circuits in X-ray 
applications. 
The series consists of the following types: 
BYX29-75000, BYX29-100000, BYX29-125000 and BYX2 9-1 50000. 

QUICK REFERENCE DATA 
BYX2 9 — 7 5000 100000 125000 150000 

Crest working reverse voltage VRWM max. 75 100 125 150 kV 

Average forward current IFAV max. 50 

Non repetitive peak forward 
current; t = 10 ms IFSM max. 5000 

50 

5000 

50 

5000 

50 mA 

5000 mA 

Junction temperature Tj max. 125 

Thermal resistance from 
junction to cooling oil Rth j -o = 3.2 

125 

2.7 

125 

1.6 

125 °C 

1.6 °C/W 

MECHANICAL DATA 

k 32 

N pp 
O aj 

metal 

BYX29 - 75000 

BYX29-100000 

BYX29-125000 

BYX2 9-1 50000 

L :141 to 143 mm 

L: 169to171mm 

L :229 to 231 mm 

L :229 to 231 mm 

ceramic 

Weight: 135 g 

Weight: 165 g 

Weight: 225 g 

Weight: 225 g 

Dimensions in mm 

metal 
9 
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BYX 29 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS (Limiting values) 1) 

Voltages BYX29 -75000 )1000001125000 

Crest workin reverse volta e V max. 75 100 125 

150000 

g g RWM 150 kV 

Currents 

Average forward current 
(averaged over any 20 ms period) 

continuous operation IFAV max. ~ mA 
intermittent operation (t < 1 s, once every 20 s) IFAV max. 750 mA 

Repetitive peak forward current 

continuous operation 
intermittent operation (at an average forward 

1FRM max. 250 mA 

current IFAV = 750 mA; t < 1 s, once every 20 s) 1FRM max. 2500 mA 

Non repetitive peak forward current (t = 10 ms) IFSM max. 5000 mA 

Non repetitive peak reverse current 

t < 10 µs; Tj = 25 ° C ISM max. 500 mA 
T) = 125 °C ISM max. 400 mA 

Temperatures 

Storage temperature Tstg -30 to +125 °C 

Junction temperature Tj max. 125 ° C 

THERMAL RESISTANCE BYX29-75000 100000 125000 150000 

From junction to cooling oil R~ j_o = 3.2 2.7 1.6 1.6 °C/W 

CHARACTERISTICS 

Voltages at Tj = 25 °C 

Forward voltage at IF = 50 mA VF < 88 116 145 175 V 

Reverse breakdown voltage 

IR = 1 mA V(B~ R > 100 135 165 200 kV 

Currents at Tj = 125 °C 

Reverse current at VR = VRWMmax IR < 33 33 33 33 µA 

Limiting values according to the Absolute Maximum System as defined in 
IEC publication .134. 

2 November 1967 
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BYX30 
SERIES 

FAST RECOVERY RECTIFIER DIODES 
WITH CONTROLLED AVALANCHE 

Diffused silicon diodes in a DO-4 metal envelope, capable of absorbing transients. 
They are primarily intended for use in high frequency power supplies, thyristor 
inverters and multi-phase power rectifier applications. 
The series consists of the following types: 
Normal polarity (cathode to stud): BYX30-200 to BYX30-600. 
Reverse polarity (anode to stud) : BYX30-200R to BYX30-600R. 

QUICK REFERENCE DATA 

Crest working reverse voltage VR 

Reverse avalanche breakdown 
voltage V (B 

BYX30-200(R) 300(R) 400(R) 500(R) 600(R) 

~M max. 200 300 400 500 600 

~u > 250 375 500 625 750 

Average forward current at T~ = 100 oC 
Tmb = 125 °C 

Non-repetitive peak forward current 
t = 10 ms; T~ = 150 ° C prior to surge 

Junction temperature 

Reverse recovery time when switched 
from IF = 2 A to VR = 30 V 

—dI/dt = 100 A/µs 

MECHANICAL DATA 

10-32UNF 

e 

1.98rt1°" 
3.5 ,̂a: ~ 2.5 

11.5 10.3"'°" ~ 2.3 ~1 
10.72 20 3max ' 

— ' zzaesau i

V 

V 

IF(AV) max. 14 A 

1F(AV) max. 7.5 A 

1FSM max. 250 A 

T~ max. 150 oC 

trr < 0.35 µs 

Dimensions in mm 

o ~ 
E 

The mark shown applies to normal polarity types 
Net weight: 7.6 g 
Diameter of clearance hole: max. 5.2 mm 
Accessories supplied on request: 56295, (56262A) 

11.0 ~i 

Torque on nut: min. 8 kg cm 
(0. 8Newton-metres) 

max. 17 kg cm 
(l. 7Newton-metres) 

September 1971 1 



BYX30 
SERIES 

All information applies to frequencies up to 50 kHz 

RATINGS Limitingvaluesinaccordancewiththe Absolute Maximum System (IEC 134) 

Voltages 1) 

Continuous reverse voltage 
Crest working reverse voltage 

Currents 

BYX30-200(R) 300(R) 400(R) 500(R) 600(R) 

VR max. 200 300 400 500 600 V 

VRWM max. 200 300 400 500 600 V 

Average forward current (averaged 
over any 20 ms period) up to T~ = 100 °C IF(AV) max. 14 A 

at T~ = 125 °C IF(AV) max. 7.5 A 

Forward current (d. c. ) Ip max. 17 A 

Repetitive peak forward current IFRM max. 310 A 

Non-repetitive peak forward current 
(t =10 ms;half sine wave) Tj =150 °C prior to surge IFSM max. 250 A. 

Repetitive peak reverse current (during turn-off) 1RRM max. 20 A 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
t =10µs (square wave; f = 50 Hz) Tj = 150 °C PRRM max. 5. 5 kW 

Non-repetitive peak reverse power dissipation 
t =10µs (square wave) Tj = 25 °C prior to surge pRSM max. 18 kW 

Tj = 150 °C prior to surge PRSM max. 5.5 kW 

Temperatures 

Storage temperature Tstg —55 to +150 °C 

Junction temperature Tj max. 150 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 50 °C/W 

From junction to mounting base Rth j-mb 1.3 °C/W 

From mounting base to heatsink Rth mb-h = 0.5 °C/W 

1) To ensure thermal stability: Rth j-a < 2.5 ° C/W (continuous reverse voltage) or 

For smaller heatsinks Tj max should be derated. For a. c. see page 5. 
For continuous reverse voltage: if Rth j-a = 5 °C/W, then Tj max = 135 °C, 

if Rth j-a = 10 °C/W, then Tj max = 120 °C. 

2 September 1971 



BYX30 
SERIES 

CHARACTERISTICS 

Forward voltage 
IF = 50 A; Tj = 25 ° C VF 

Reverse breakdown voltage 

IR=SmA;Tj=25°C 

Peak reverse current 

VRM-VRWMmax~Tj-125 °C 

V (BR 

1RM 

BYX30-200(R) 300(R) 400(R) 500(R) 600(R) 

< 3.2 3.2 3. 2 3. 2 3. 2 

> 250 375 500 625 750 
)R < 1050 1050 1050 1050 1050 

< 4. 0 4.0 4.0 4. 0 4.0 

Reverse recovery charge  when switched from 
IF=2AtoV R =30 V; 
with —dI/dt = 100 A/µs; Tj = 25 °C 

Reverse recovery time  when switched from 

IF =2AtoVR=30 V; 

—~=100A/µs;Tj=150°C at 
Fall time under all conditions 

IF

IRRM 

I 

=100A/Ns 

t rr 

I$ 

~ rzwzn 
i tf I 
~~ 

Qs < 0.70 µC 

trr < 0.35 µs 

tf < 0.30 µs 

time 

OPERATING NOTES (See also general pages at the beginning of this section. ) 

V 1) 

V 
V 

mA 

1. Square wave operation 

When IF has been flowing sufficiently long for the steady state to be established, 
there will be a charge due to minority carriers present. Before the device can 

block in the reverse direction this charge must be extracted. This extraction 

takes the form of a reverse transient (see figure above). The majority of the 

power dissipation due to the reverse transient occurs during tf as the rectifier 
gradually becomes reverse biased, and the mean power will be proportional to 
the operating frequency. The mean value of this power loss can be derived from 
the graphs on page 10. 

1) Measured under pulsed conditions to avoid excessive dissipation. 
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BYX30 
SERIES 

OPERATING NOTES (continued) 

2. Sine wave operation 

Power loss in sine wave operation will be considerably less owing to the much 
slower rate of change of the applied voltage (and consequently lower values of 

IRRM)• so thaC power loss due to reverse recovery may he safely ignored for 
frequencies up to 20 kHz. 

3. Determination of the heatsink thermal resistance 

Example: 
Assume a diode, used in an inverter. 

frequency f = 20 kHz 

duty cycle b = 0.5 

ambient temperature Tamh = 45 °C 
switched from IF = 12 A 

to \%R = 400 V 

at a rate — 
cc111 

= 20 A/µs 

At a duty cycle b = 0. 5 the average forward current 1FAV = 6 A. 

From the upper graph on page 5 it follows, that at IFAV = 6 A the average for-
ward power +average leakage power = 15 W (point A). 
The additional power losses due to switching-off can he read from the nomogram 
on page 10 (the example being based on optimum use, i.e. T~ = 150 oC). Starting 
from IF = 12 A on the horizontal scale trace upwards until the appropriate line: 
_ dI 

dt - 20 A/µs. From the intersection trace horizontally to the right until the 

line for f = 20 kHz. Then trace downwards to the line VR = 400 V and ultimately 
trace horizontally to the left and on the vertical axis read the additional average 
power dissipation PRAV = 4 W 
Therefore the total power dissipation Ptot = 15 W +4 W = 19 W (point B of the 
upper graph on page 5). From the right hand part follows the thermal resistance. 
required at Tam = 45 oC. 

0 
Rth mb-a = 4 C/ W 

The contact thermal resistance Rth mb-h = 0. 5 °C/W. 

Hence the heatsink thermal resistance should be: 

Rth h-a = Rth mb-a — Rth mb-h = (4 — 0.5) oC/W = 3.5 oC/W. 

The applicable heatsink(s) may then be found in the Section HEATSINKS. 
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BYX30 
SERIES 

(W) 

60 

40 

7206363.3 
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region and switching losses 
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BYX30 
SE RTES 
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A BYX30 
SERIES 

4 

rFS~ 
(A 

sa 

2 

1 

~ Mar. alIowobie non repetitive peak 
forward current based on sinusoidal  
currents (f=SOHz) ~ 
IF — —J~ — IFSM ~ /~— 

~ ~ ` ~ ` time 
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BYX30 
SERIES 
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BYX30 
SERIES 

0.1 

7209319 

switched from 
Ip to VR=30V 

IF = IR 

Ti 25 oC 
Maximum values 

0.1 

7209318 

switched from 
IF to VR=30V 

IF ` R  ZF 
—1_

~pP 
G :—

 Z,A 

A 

Ti 150 oC 
Maximum values 

0.011 10 - 
dt 

(A/its) 100 
0.011 

1 

trr 
(its) 

0.1 

7209316 

T7~ = 25 oC 
Maximum values 

switched from IF [o 
VR = 30 V with 
-dI = 100 A/Na 
dt 

IF-
14A 
10A 
5A 

2 A 

1A 

1 

trr 

(its) 

0.1 

0.01  
10 IRRM(A) 100 

0.01 

10 
-dt (A/~s) 100 

7209317 
T7 =150°C 
Maximum values 

tM 

I 

switched from Ip to 
VR=30Vwith 
-dI 

= 100 A/µa at 

14A 
10Q~

5A 

2A 

1A 

10 IRRM~A) 100 
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BYX30 
SERIES 
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BYX32 
SERIES 

SILICON RECTIFIER DIODES 

Diffused silicon diodes in metal envelopes with ceramic insulation, intended for power 
rectifier application. The series consists of the following types: 
Normal polarity (cathode to stud):BYX32-400 to BYX32-1600 
Reverse polarity (anode to stud): BYX32-400R to BYX32-1600R 

QUICK REFERENCE DATA 

BYX32- 
400R 

600 
600R 

800 
800R 

1000 
1000R 

1200 
1200R 

1600 
1600R 

Crest working 

reverse voltage VRWM max. 400 600 800 1000 1200 1200 V 

Repetitive peak 

reverse voltage VRRM max. 400 600 800 1000 1200 1600 V 

Average forward current up to Tmb = 100 °C 1F(AV) max. 150 A 
at Tmb = 125 ° C IF(AV) max. 115 A 

Non-repetitive peak forward current 

t = 10 ms; Tj = 190 ° C prior to surge 1FSM max. 1600 A 

,Operating junction temperature Tj max. 190 ° C 

MECHANICAL DATA 
Dimensions in mm 

Normal polarity (-~): blue cable. Reverse polarity (-~): red cable. 

Net weight : 115 g 

Diameter of clearance hole: max. 13. 0 mm 

Torque on nut: min. 100 kg cm 
(10 Newton-metres ) 

max. 250 kg cm 
(25 Newton-metres ) 
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BYX32 
SE RtES 

All information applies to frequencies up to 400 Hz. 

RATINGS LimitingvaluesinaccordancewiththeAbsoluteMaximumSystem (IEC 134) 

Voltages  1)

Continuous reverse 
voltage 

Crest working 
reverse voltage VRWM 

Repetitive peak 
reverse voltage 

I\'on-repetitive peak 
reverse voltage 
(t <_ 10 ms) 

Currents 

VR

VRRM 

VRSM 

BYX32- 
400 
400R 

600 
600R 

800 
800R 

1000 
1000R 

1200 
1200R 

1600 
1600R 

max. 400 600 800 1000 1200 1100 

max. 400 600 800 1000 1200 1200 

max. 400 600 800 1000 1200 1600 

max. 450 650 900 1100 1300 1600 

Average forward current (averaged 
over any 20 ms period) up to Tmb = 100 ° C 

125 ° C at Tmb = 

Forward current (d. c. ) 

R. Ivl. S. forward current 

Repetitive peak forward current 

1\on-repetitive peak forward current 
(t = 10 ms; half sine wave) Tj = 190 ° C prior to 

I squared t for fusing (t = 10 ms) 

Temperatures 

Storage temperature 

Operating junction temperature 

surge 

IF(AV) 

IF

IF(RMS) 

IFRM 

IFSM 
I 2t 

Tstg 

Tj

max. 
ma,:. 

max. 

max. 

max. 

150 A 
115 A 

240 A 

240 A 

750 A 

max. 1600 A 

max. 12800A2s 

-55 to+200 ° C 

max. 190 ° C 

THERMAL RESISTANCE 

From junction to mounting base Rth j_~ = 0. 4 ° C/W 

From mounting base to heatsink 
without heatsink compound Rth mb-h = 0. 1 ° C/W 

From mounting base to heatsink 
writh heatsink compound 
(Dow Corning 340) Rth mb-h = 0. 04 ° C/W 

Transient thermal impedance; t = 1 ms Zth j_~ = 0.025° C/W 

1) To ensure thermal stability: Rth 

For smaller heatsinks Tj should 
For continuous reverse voltage: 

j_a < 0. 75 °C/W (continuous reverse voltage) 

be derated. For a. c. see graph on page 3. 
Rth j-a =1 oC/W, then Tjmax = 184 ° C 
Rth j-a =1.2~/W, then T•max = 180 ° C 
Rth j-a =1.5 C/W, then T'jmax = 175 ° C 

2 June 1970 



BYX32 
SERIES 

CHARACTERISTICS 

BYX32 — 400(R) 600(R) 800(R) 1000(R) 1200(R) 1600(R) 

Forward voltage 
Ig =500 A;T~=25° C 

VF < 1. 6 1.6 1.6 1. 6 1. 6 1.6 VI) ~-

Peak reverse current 

VRM=VRWMmax 
T~=175oC 

IRM < 30 24 18 15 12 12 mA f--

)Z6B64B 

P 
(W) 

250 

200 

150 

100 

50 

single phase: a. 1.6 
3-phase a=1.75 
6-phose a=2.4 

IFIRMSIa= 
IFIAVI 

interrelation between the power 
(derived from the left hand graph) 
and the max, allowable temperatures 

1 75 1.6 

I

d.c. 0.2 
 a=2.4 ~   ~ 

,, 
~~~ o.e 

1 

//I~  ~ 1.5 ~. 
,~.i.~ ~~, ~; 

0.6 

2 

2 

0.4 

Tmb~) 

1°C) 

90 

110 

130 

150 

170 

°0 50 100 150 IFIAv (AI 0 50 100 150 200 0
Tambl°Cl 

'e) Tmb-scale is for comparison purposes only and is correct only for Rtn mb-° ~ 1.1 °C/W 

APPLICATION INFORMATION AND OPERATING NOTES 
See general pages at the beginning of this section. 

1) Measured under pulsed conditions to avoid excessive dissipation. 

~i 
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BYX32 
SERIES 
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BYX32 
SERIES 

10 
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BYX 33 
SERIES 

SILICON RECTIFIER DIODES 

Diffused silicon diodes in metal envelopes with ceramic insulation, intended for pow-
er rectifier application. The series consists of the following types: 
Normal polarity (cathode to stud): BYX33-400 to 1600 
Reverse polarity (anode to stud) :BYX33-400R to 1600R 

QUICK REFERENCE DATA 

Crest working reverse 
voltage VRWM 

Repetitive peak reverse 
voltage VRRM 

BYX33-400(R) 600(R) 800(R) 1000(R) 1200(R) 1600(R; 

tax. 400 600 800 1000 1200 1200 

iax. 400 600 800 ~ 1000 1200 1600 

Average forward current up to Tmb = 120 ° C 
water cooled up to Tmb = 55 ° C 

Non-repetitive peak forward current 
t = 10 ms; Tj = 190 ° C prior to surge 

Operating junction temperature 

F(AV) 
1F(AV) 

1FSM 

Tj

V 

V 

max. 250 A 
max. 400 A 

max. 4000 A 

max. 190 °C 

MECHANICAL DATA 

k 

0 
n 

5.5 
—►-

37"'°X

70.0 max 

720657 

Dimensions in mm 

6.6 
6.4

~~ 

L~ 

__ 

`J 

4(1.3maz . 

Net weight: 230 g 
Normal polarity (cathode to stud, ~}f- ): blue circle on top. 
Reverse polarity (anode to stud, ~ ): red circle on top. 

Accessories and mounting instructions: see page 3. 
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BYX 33 
SERIES 

All information applies to frequencies up to 400 Hz. 

RATINGS Limitingvalues in accordance with the Absolute Maximum System (IEC 134) 

Voltages 
1) 

Continuous reverse 
voltage 

Crest working reverse 
voltage 

VR 

VR 

Repetitive peak reverse 
voltage VR

Non-repetitive peak reverse 
voltage (t < 10 ms) VR 

Currents 

BYX33-400(R) 600(R) 800(R) 1000(R) 1200(R) 1600(R) 

max. 400 600 800 1000 1200 1200 ~ 

NM max. 400 600 800 1000 1200 1200 V 

ZM max. 400 600 800 1000 1200 1600 ~ 

;M max. 450 650 900 1100 1300 1600 ~ 

Average forward current (averaged 

over any 20 ms period) up to Tmb = 120 ° C 

water cooled up to Tmb = 55 ° C 

Forward current (d. c. ) 

R. M.S. forward current 

Repetitive peak forward current IFRM max. 2000 A 

Non-repetitive peak forward current 
(t = 10 ms; half sine wave) Tj = 190 ° C prior to surge IFSM max. 4000 A 

I squared t for fusing (t = 10 ms) I2t max. 80000A2s 

Temperature s 

Storage temperature Tstg — 55 to +200 ° C 

Operating junction temperature Tj max. 190 ° C 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

without heatsink compound 

with heatsink compound (e. g. Dow Corning 340) 

Transient thermal impedance; t = 1 ms 

IF(AV) max. 250 A 

IF(AV) max. 400 A 

IF max. 625 A 

IF(RMS) max. 625 A 

Rth j-mb = 0.2 ° C/W 

Rth mb-h = 0.07 ° C/W 

Rthmb-h=0.03 ° C/W 

Zth j-mb = 0.02 ° C /W 

1) To ensure thermal stability Rth j-a ~ 0.7 oC/W (continuous reverse voltage) or 

2 May 1970 



BYX 33 
SERIES 

CHARACTERISTICS 

Forward voltage 
IF = 1250 A; Tj = 25 ° C 

Peak reverse current 
0 

VRM = VRWM~ Tj = 175 C 

BYX33-400(R) 600(R) 800(R) 1000(R) 120C(R) 1600(R 

VF < 1.7 1.7 1.7 1.7 1.7 1.7 ` 

I~ < 50 42 32 25 20 20 ~ 

ACCESSORIES AND MOUNTING INSTRUCTIONS 

Flexible top lead 
Type number 56243 
Weight: 170 g 

Flexible top lead 
Type number 56243A 
Weight: 140 g 

Clamp 
Type number 56244 
Weight: 70 g 

Flexible base lead 
Type number 56247 
Weight: 135 g 

Flexible top lead for 
series connection 
Type number 56296 
Weight: 155 g 

.bd sate 
~rr~ 

~„ Dimensions in mm 

~j ~~~ 
cl ~ 

~i'~ \' ~ 

saA 

50mm~ IUI 
139t~ 

eat 
.. 

\\\~ 
~~~~~ C~ ~~ H a 

.~ 
10 

50mm~ 

.~.« ~„ 
rs 

~. 

~~ 

me 

'-.: ~ 

sMl ~t 

~I 

50mm1

p3:s 

~+~ 
H 

1. These accessories are supplied on request. 

50mm~ 

'a 

2. For mounting of the flexible top lead it is recommended to use two spanners to 
avoid damage. 
Torque on nut; min. 30 kg cm (3 Newton-metres); max. 60 kgcm (b Newton -metres) 

3. For mounting the diode on a heatsink use steel bolas. 
Min. torque for good thermal and electrical contact: 30 kgcm (3 Newton-metres) 
Max. torque : 60 kgcm (6 Newton-metres) 

4. Top lead 56243 should only be used for IF(RMS) ~ 400 A 
Top lead 56243 is necessary for IF(RMS) ~ 400 A to prevent excessive temper-
ature of the top connection. 

1) Measured under pulsed conditions to avoid excessive dissipation. 
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BYX33 
SERIES 

7259124 

P 
(W) 

800 

600 

400 

200 

single phase: a=1.6 
3-phase : a=1.75 
6-phase : a=2.4 

a- I FIRMS)

IF(Av) 

interrelation between the power 
(derived from the left hand graph) 
and the max. allowable temperatures 
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0 100 
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BYX33 
SERIES 

8000 

IFSIR 
(A) 

5000 

4000 

3000 

2000 

,000 

0 

10 

I 
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( ~ iu i ) ) i) ) 
7259123.1 

) ( ( ( 

maximum permissible non-repetitive 
r.m.s. forward current based on 
sinusoidal currents (f=SOHz) 
IF

time
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the crest working reverse voltage 

'~-
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BYX 33 
SERIES 

APPLICATION INFORMATION AND OPERATING NOTES 

See general pages at the beginning of this section. 
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BYX34 
SERIES 

FAST RECOVERY RECTIFIER DIODES 
WITH CONTROLLED AVALANCHE 

Diffused silicon diodes in a metal envelope, capable of absorbing transients. They 
are primarily intended for use in high frequency power supplies, inverters, choppers, 
sonar power supplies and ultra sonic systems. 
The series consists u,< the normal polarity types (cathode to stud) BYX34-200 to 
BYX34-500. 

QUICK REFERENCE DATA 

BYX34 - 200 300 400 500 

Crest working reverse voltage VRWM max. 200 300 400 500 V 

Reverse avalanche breakdown voltage V(BR)R 250 375 500 625 V 

Average forward current up to Tmb =105 ° C IF(AV) max. 70 A 
at Tmb =125 ° C IF(AV) max. 40 A 

Non-repetitive peak forward current 
t = 10 ms ; Tj = 150 ° C prior to surge IFSM max. 1200 A 

Non-repetitive peak reverse power 
dissipation (t = 10 µs; Tj = 25 ° C) PRSM max. 30 kW 

Junction temperature Tj max. 150 oC 

Reverse recovery time when switched 
fromIF=SOAtoVR=30V 
with -dI/dt = 50 A iµ s; Tj = 25 °C irr < 0.7 µs 

MECHANICAL DATA 

o~ 

N k 

225'"°" 

E 
0 
ui 

71m°.
1; m°■ 

Dimensions in mm 

6.9 
6.3 

insulating tutx 
a  

~ wnducting cross 

i
i section nominal 6mmZ

Li 
m°a 

min.mountirg height 44.4 

13.5 121 
11.5 111 

Net weight: 42 g 
Diameter of clearance hole: max. 8. 5 mm 

fZMiN 

Torque on nut :min 40 kg cm 
(4 Ne~eton-metres) 

max. 60 kg cm 
(6 Ne~~rton-metres) 

September 1971 



BYX34 
SERIES 

All information applies to frequencies up to SO kHz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 1) BYX34 — 200 300 400 500 

Continuous reverse voltage VR max. 200 300 400 500 V 

Crest ~~°orking reverse voltage VRWM max. 200 300 400 500 V 

Currents 

Average for~eard current (averaged 
over any 20 ms period) up to Tmb = 105 °C IF (AV) max. 70 A 

at Tmb = 125 ° C IF(AV) max. 40 A 

Forward current (d. c. ) IF max. 120 A 

R. M. S. forward current IF(RMS) max. 120 A 

Repetitive peak forward current 1FRM max. 1000 A 

1\on-repetitive peak forward current 
(t = 10 ms; half sine wave) Tj = 150 °C prior to surge IFSM max. 1200 A 

I squared t for fusing (t = 10 ms) I2t max. 7200 A2s 

Rate of change of commutation current _ dI 
at max. 100 A/µs 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
t = 10 µs (square wave; f = 50 Hz) Tj = 150 °C PRRM max. 8 kW 

Non-repetitive peak reverse power 
dissipation; t = 10 µs (square wave) 

Tj = 25 °C prior to surge PRSM max. 30 kW 
Tj = 150 ° C prior to surge PRSM max. 15 kW 

Temperatures 

Storage temperature Tstg —65 to +150 °C 

Junction temperature Tj max. 150 ° C 

1) To ensure thermal stability Rth j_a < 0. 75 ° C/W (continuous reverse voltage) 

For smaller heatsinks Tj max should be derated. For a. c. see page 4. 
For continuous reverse voltage: Rth j_a = 1 ° C/W, then Tj max = 145 ° C 

Rth j-a = 1. 2 ° C/W, then Tj max = 140 °C 

2 September 1971 



BYX34 
SERIES 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 0. 4 °C/W 

From mounting base to heatsink 
without heatsink compound Rth mb-h = 0, 4 ° C/W 

vrith heatsink compound (e. g. Dow Corning 3401 Rth mb-h = 0. 2 ° C/W 

Transient thermal impedance; t = 1 ms Zth j-mb = 0.045 °C/W 

CHARACTERISTICS 

Forward voltage 

VF

BYX34 — 200 300 400 500 

Vl) IF = 250 A; Tj = 25 ° C 

Reverse avalanche breakdown voltage 

< 1. 8 1.8 1. 8 1.8 

oC 
250 375 500 625 V 

IR = 10 mA; T~ = 25 V(BR)R < 900 900 900 900 V 

Peak reverse current 

VRM=VRWMmax~Tj=125°C IRM < 25 25 18 15 mA 

Reverse recovery when s~~4tched 

Qs < 7. 5 µC 

from IF = 50 A to VR Z 30 V 

with — dI/dt = 50 A/µs; Tj = 25 ° C 

reverse recovery charge 
reverse recovery time trr < 0.7 µs 
fall time tf < 0. 3 µs 

IF IF

1) Measured under pulsed conditions to avoid excessive dissipation. 

September 1971 3 



BYX34 
SERIES 

OPERATING NOTES (See also general pages at the beginning of this section) 
1. Square wave operation 

When IF has been flowing sufficiently long for steady state to be established, there 
will be a charge due to minority carriers present. Before the device can block in 
the reverse direction this charge must be extracted. This extraction takes the 
form of a reverse transient (see figure onpage 3). The majority of the power dissi-
pation due to the reverse transient occurs during tf as the rectifier gradually 
becomes reverse biased, and the'mean power will be proportional to the operating 
frequency. The mean value of this power loss can be derived from the upper graph 
on page 5. 

2. Sine wave operation 
Power loss in sine wave operation ~~zll be considerably less owing to the much 
slower rate of change of the applied voltage (and consequently lower values of 

-dI/dt), so that power loss due to reverse recovery may be safely ignored for 
frequencies up to 20 kHz. 

APPLICATION INFORMATION 

See general pages of the beginning of this section. 

4 May 1970 



BYX34 
SERIES 

7Z 59081 

125 

P 
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100 

75 

50 

25 

P=power excluding avalanche and switching losses 
single phase: a=1.6 
3—phase :a=1.75 
6 —phase :a=2.4 

a=  IFIRMS) 

IFIAVI 

interrelation between the power 
(derived from the left hand graph) 
and the max. allowable temperatures 

i/,'l~~ pr 
I 1.5 

2 

Rth mb la=  
0.2 °C/W 

Tmb ~) 
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100 
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p  150 
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IFIAV) (AI Tamb(°C) 

~) Tmy—scale is for comparison purposes only and is correct only for Rtn mb-a ~ 1.1 °C/W 

10 
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l °C/W) 

1 

10 1

10-~ 

1 II t I [ Illl 1 1 1111N 1 1 t II I 
7259244 

transient thermal impedance from junction to mounting base versus time 
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10-3 10-2 10-1 1 10 102 times) 103

May 1970 5 



BYX 34 
SERIES 
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BYX34 
SERIES 
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B,YX 34 
SERIES 
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~s 
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BYX35 

SILICON HIGH VOLTAGE DIODE 

The BYX35 is primarily intended for the high voltage power supply of X-ray, elec-
tron microscope and LASER equipment. 
The device is in a ceramic tube and must be immersed in oil for cooling and insulat-
ing. 
The diodes can be connected in series, without voltage equalizing elements, for 
higher voltage applications. 

QUICK REFERENCE DATA 

Crest working reverse voltage VRWM max. 25 kV 

Repetitive peak reverse voltage VRRM max. 37.5 kV 

Average forward current 1FAV max. 0.05 A 

Non repetitive peak forward current 
t=10 ms 1FSM max. 15 A 

MECHANICAL DATA 

a 
C 

2.5 

ceramic tube 

70 

Net weight : 42 g 
With accessories: 44 g 

For mounting instructions see page 3. 

Dimensions in mm 

'!2093]6 

August 1968 1 



BYX35 

All information applies to frequencies from 40 up to 400 Hz. 

RATINGS (Limiting values) 1) 

Voltages 

Crest working reverse voltage V RW.~l max. 25 kV 

Repetitive peak reverse voltage VRRM max. 37.5 kV 

Non repetitive peak reverse voltage (t < 10 ms) V RSM max. 40 kV 

Currents 

Continuous operation 

Average forward current 
(averaged over any 20 ms period) Toil ~ 50 °C IFAV max. 0.05 A 

Repetitive peak forward current IFRM max. 0.16 A 

Non repetitive peak forward current (t = 10 ms) IFSM max. 15 A 

Intermittent operation 

Averageforward current 
(averaged over any 20 ms period) Toil ~ 50 oC 
(t _< 0.5 s once every 18 s) IFAV max. 0.5 A 

Repetitive peak forward current 
(t < 0.5 s once every 18 s) IFRM max. 1.6 A 

Temperatures 

Storage temperature Tstg -65 to +125 oC 

Junction temperature Tj max. 125 oC 

THERMAL RESISTANCE 

From junction to cooling oil Rth j -o = 8 oC/W 

CHARACTERISTICS 

Forward voltage at IF = 10 mA; Tj = 25 oC Vp typ. 25 V 

Diode capacitance at Tj = 25 °C Cd typ. 45 pF 

I) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2 August 1968 



BYX35 

MOUNTINGINSTRUCTIONS Dimensions in mm 

Each diode is supplied with 2anti-corona caps. 

1. Mount clip on board. 

2. Solder diode into fixing hole. Solder temperature: max. 300 oC; duration: max. 5 s. 

3. Bend anti -corona cap down in direction of arrow and solder into position. 

Notes: 

a. For good heat transfer and insulation, the devices must be immersed in oil. 

b. Any mounting position can be used. 

c. Use acid free soldering flux. 

fixed by soldering diode cap 
min . min 

notm.~ 

August 1968 3 



BYX 35 

20 

I FSM 
~A) 

15 

10 

5 

0 

7209240 

PF 

(W) 

30 

20 

10 

7209241 

Pp = power dissipation  exclusive  the 

reverse power 

::: ~~ 

::-'. 
00

02 04 IF(A) 0.6 

7209239 

max. allowable non repetitive peak forward cur-
rent based on sinusoidal currents (f = 50 Hz 

IF
~ — IFSM 

time 
each current pulse ie followed by the 
crest working reverse voltage 

i i i ~I 
T•-125°C (prior to surge) 

t
1 2 345 79 100 1000 10000 

number of cycles 
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BYX36 
SERIES 

SILICON RECTIFIER DIODES 

Diffused silicon rectifier diodes in a DO-15 plastic envelope for general purposes. 
The series consists of the following types: BYX36-150, BYX36-300, BYX36-600. 

QUICK REFERENCE DATA 

Crest working reverse voltage 

Repetitive peak reverse voltage 

Average forward current with R-load 
up to Tamb - 40 ° C 

Non-repetitive peak forward current 
t=10ms; Tj=125 ° C prior to surge 

Junction temperature 

BYX36— 150 300 600 

URWM max. 100 

VRRM max. 150 

1F(AV) max. 

1FSM max. 

Tj max. 

200 400 V 

300 600 V 

0.8 A 

30 A 

125 ° C 

MECHANICAL DATA 

DO-15 

2.71max
~ ► 

a 

25.4min 7.smax

 f 

Dimensions in mm 

k 

2~J.4min

The coned end indicates the cathode 

720~ON 
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BYX36 
SERIES 

RATINGS Limiting values in accordancewith the Absolute Maximum System (IEC134) 

Voltages BYX36-150 300 600 

Continuous reverse voltage Vg max. 100 200 400 V 

Crest working reverse voltage VRWM max. 100 200 400 V 

Repetitive peak reverse voltage (S< 0.01) VRRM max. 150 300 600 V 

Non-repetitive peak reverse voltage 
(t < 10 ms) VRSM max. 150 300 600 V 

Currents 

Average forward current (averaged 

over any 20 ms period) 
for R-load up to Tamb - 40 oC IF(AV) max. 0.8 A 

Forward current (d.c.) up to Tamb - 40 ° C IF max. 0.9 A 

Repetitive peak forward current IFRM =nax. 5 A 

Non-repetitive peak forward current 
t = 10 ms; half sine wave 
Tj = 125 ° C prior to surge IFSM max. 30 A 

Temperatures 

Storage temperature Tstg —55 to +125 
0 
C 

Junction temperature Tj max, 125 ° C 

CHARACTERISTICS 

Forward voltage 

IF=1A;Tj=25 ° C VF 
typ. 
< 

0.9 
1.2 

V1) 
V1) 

IF=SA;Tj=25 ° C VF typ. 1.1 V1) 

Peak reverse current 

IRM 120 NA 0 
VRM = VRWMmax~ Tj = 125 C 

1) Measured under pulsed conditions to avoid excessive dissipation 

2 September 1971 



BYX36 
SERIES 

MOUNTING METHODS 
The upper graph on page 4 applieswhen no other leads run to the tie—points. If leads 
of other dissipating components share the same tie—points, refer to the lower graph. 

1. Mounted to solder tags at a 
lead-length a = 10 mm. 

2. Mounted to solder tags at a =maximum 
lead-length. 

3. Mounted on printed-wiring board at a =maximum 
lead-length. 

4. Mounted on printed-wiring board at a 
lead-length a =10 mm. 

~-~-► 

)259016 

t~ 
a 

 ~1 
y~~i ~~~~~~~~~~~~~'~6~~~~1 

7259019 

SOLDERING AND MOUNTING NOTES 
1. Soldered joints must be at least 5 mm from the seal. 

2. The maximum permissible temperature of the soldering iron or bath is 300 oC; 
it must be in contact with the joint for no more than 3 seconds. 

3. Avoid hot spots due to handling or mounting; the body of the device must not 
come into contact with or be exposed to a temperature higher than 150 °C. 

7208243 s 

IF 

(A) 

4 

2 

7208242 

T~ = 25°C 

typ 

0 
0 VF (V) 2 
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BYX36 
SERIES 

1.5 

P 
(W~ 

1 

0.5 

7 Z 08241.1 

Inte rrelation between the dissipation (derived 
from the left hand graph) and the maximum 
allowable ambient temperature 

0  
0 

1.5 

P 
(Wl 

1 

0.5 

 ooaob~ ~; ~~. 

OS IFAV (A) 0 

d 6 

50 Tamb (°C) 100 

~zoez4o.1 
Interrelation between he dissipation (derived 
from he left hand graph) and the maximum 
allowable tie-point temperature 

0  
0 0.5 IFAV (A) 0 50 Ttie-po nt ICI 100 
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BYX38 
SERIES 

SILICON RECTIFIER DIODES 

Diffused silicon rectifier diodes in a DO -4 metal envelope intended for power rec -
tifier applications. The series consists of the following types. 
Normal polarity (cathode to stud): BYX38-300 to 1200 
Reverse polarity (anode to stud): BYX38-300R to 1200R 

QUICK REFERENCE DATA 

Crest working reverse voltage VRy~rM 

Repetitive peak reverse voltage VR~ 

BYX38 -300(R) 600(R) 900(R) 1200(R) 

max. 

max. 

200 

300 

400 

600 

600 

900 

800 V 

1200 V 

Average forward current 
up to Tmb = 75 ° C 1F(AV) max. 6 A 

at Tmb = 125 ° C 1F(AV) max. 2.5 A 

Non -repetitive peak forward current 
t =10 ms; Tj =150 °C prior to surge 1FSM max. 38 A 

Junction temperature Tj max. 150 ° C 

MECHANICAL DATA 
DO-4 

N1 
~~ 1__ CZ v~ ~ vv v v 

10-32UNF 

10-32UNF 

1.98max I —_ 
—~;—,~ '~3.2max 

..--.~ 
11.5 ~ 9.3R'°' 
10.72 .~. 20.3`"Q% 

noee~o.i 

Net weight: 6.5 g 
Diameter of clearance hole: max. 5.2 mm 
Accessories supplied on request: 
56295 (56262A) 

Dimensions in mm 

0 
E 
0 

11.0 ~~ 

Torque on nut: min. 8 kg cm 
(0.8Newton-metres) 

max. 17 kg cm 
(1.7Newton-metres) 

The mark shown applies to 
normal polarity types 

September 1971 1 



BYX38 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages BYX38-300(R) 600(R) 900(R) 1200(R) 

Crest working reverse voltage VRWM max. 200 400 600 800 V 

Repetitive peak reverse voltage 
(S< 0,01) VRRM max. 300 600 900 1200 V 

Non-repetitive peak reverse 
voltage (t < 10 ms) VRSM max, 300 600 900 1200 V 

Currents 

Average forward current (averaged over 
any 20ms period) up to Tmb = 75 °C 

at Tmb = 125 °C 

Forward current (d. c.) up to Tmb = 90 ° C 
at Tmb =125 °C 

IF(AV) 
IF(AV) 

Ig 
IF 

max, 
max. 

max. 
max, 

6.0 
2.5 

6.0 
3, 0 

A 
A 

A 
A 

Repetitive peak forward current IFRM max. 20 A 

Non -repetitive peak forward current 
(t =10 ms; half sine wave) Tj=150° C prior to surge IFSM max. 38 A 

I2t for fusing (t = 10 ms) I2t max. 7.3 A2s 

Temperatures 

Storage temperature Tstg —55 to +150 °C 

Junction temperature Tj max. 150 °C 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 5 °C/W 

From mounting base to heatsink Rth mb-h 0.5 °C/W 

CHARACTERISTICS 

Forward voltage 

IF= SA;Tj=25 ° C VF < 1. 7 V 1) 

IF=15 A;Tj=25° C VF < 2. 1 V 1) 

Peak reverse current VR = VRWMmax~ Tj = 25 ° C IR < 10 NA 

VR = VRWMmax; T j =125 ° C IR < 200 NA 

1) Measured under pulsed conditions to avoid excessive dissipation, 

2 September 1971 



BYX38 
SERIES 

OPERATING NOTE (See also general pages at the beginning of this section) 

The top connector should neither be bent nor twisted; it should be soldered into the 

circuit so that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum by 
using a thermal shunt. 
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BYX38 
SERIES 
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BYX38 
SERIES 

APPLICATION INFORMATION 

Protected battery charger with BYX38-300 

Both rectifier diodes are mounted on a 15 cm x 15 cm vertically mounted blackened 
aluminium flat heatsink. Thickness 1.6 mm. 

VI(RMS) Mean charging current 
for a battery voltage of: 

6 V 12 V 

220 V 5.6 A 3.4 A 

250 V 5.0 A 3.4 A 

Transformer data: 

n (primary to half secondary) 

VT(RMS) 

Iprimary(rms) 

lsecondary (rms) 

Iprimary (off-load saturation current with two 
100 W lamps in parallel, connected 
in series with primary) 

0.094 

150 V 

0.75 A 

4.5 A 

0.6 A 

May 1970 5 



BYX38 
SERIES 

APPLICATION INFORMATION (continued) 

Full wave rectifier circuit with choke input filter 

Operating ambient temperature Tamb up to 50 °C 

BYX38 -600(R ) 900(R) 1200(R) 

R.M.S. input voltage V I (R MS) 130 200 250 V 

Average output voltage VO 100 150 200 V 

Average output current IO Oto4 Oto4 Oto4 A 

Maximum ripple 0.5 0.5 0.5 °~~ 

Each diode is mounted on a 6 cm x 6 cm blackened aluminium cooling fin. 
Thickness 1 .6 mm 

Table of circuit BYX38-600(R) 900(R) 1200(R) 
components 

R1 220 220 390 S2 1) 

C1 1,0 1.0 0.5 µF 1) 

L 0.5 1.0 1.0 H 

(R=3) (R=5) (R=5) 2 

R2 200 300 400 S? 
(50) (75) (100) W 

C2 500 250 250 µF 

1) RC damping circuit; see operating notes on page 3. 

6 May 1970 



BYX38 
SERIES 

APPLICATION INFORMATION(continued) 

Voltage quadrupler circuit with BYX38-1200(R) 

Operating ambient temperature 

R . M . S . input voltage 

Average output voltage 

Average output current 

Tamb 

VI(RMS) 

VO

IO

up to 50 oC 

220 V 

910 V 

840 mA 

Each diode is mounted on a 4.5 cm x 4.5 cm blackened aluminium cooling fin. 
Thickness 1.6 mm. 

May 1970 7 





BYX39 
SERIES 

CONTROLLED AVALANCHE RECTIFIER DIODES 

Silicon diodes in a DO-4 metal envelope, capable of absorbing transients and intended 
for power rectifier application. 
The series consists of the following types: 
Normal polarity (stud cathode): BYX39-600; BYX39-800; BYX39-1000 
Reverse polarity (stud anode): BYX39-600 R; BYX39-800R; BYX39-1000R 

QUICK REFERENCE DATA 

BYX39-600(R) 1800(R) 1000(R) 

Crest working reverse voltage VRWM max. 600 800 1000 V 

Average forward current IFAV max. 6 A 

Non repetitive peak forward 
current; t = 10 ms; Tj = 125 oC IFSM mft.~' 100 A 

Repetitive peak reverse power 
t = 10 µs; Tj = 125 oC PRRM max. 2 kW 

Non repetitive peak reverse 
power t = 10 µs; Tj = 25 oC PRSM max. 4 kW 

Junction temperature Tj max. 175 oC 

MECHANICAL DATA 

DO -4 
The mark shown applies to normal polarity types. 
N ~ ~~ ~r , w~~~,

Net weight 4.3 g 
With accessories: 6.5 g 
Diameter of hole in heatsink: max. 5.2 mm 
Accessories available: 56295 (56262A) 

Torque on nut: min. 8 cm kg 
max. 17 cm kg 

February 1969 1 



BYX39 
SERIES 

All information applies to frequencies up to 400 Hz 

800(R) 1000(R) 

RATINGS (Limiting values) 1) 

Voltages 2) BYX39-600(R) 

Crest working reverse voltage VRWM max. 600 800 1000 V 

Currents 

Average forward current (averaged over 
any 20 ms period) IFAV max. 6.0 A 

Forward current (d. c.) IF max. 6.8 A 

R.M.S. forward current IF(RMS) max. 9.5 A 

Repetitive peak forward current IFS max. 120 A 

Non repetitive peak forward current 
t = 10 ms; Tj = 125 oC; see also page 7 IFSM max. 100 A 

I squared t for fusing See curves at page 7 

Reverse power dissipation 

Reverse power (averaged over 
any 20 ms period) p~,V max. 10 W 

~_ 
Repetitive peak reverse power at f = 50 Hz 

square wave; t = 10 µs; Tj = 125 oC 
(see also pages 5 and 6) pRRM max. 2 kW 

Non repetitive peak reverse power 
square wave; see also page 6 
t = 10 µs; Tj = 25 oC PRSM max. 4 kW 

Tj = 175 oC PRSM max. 0.8 kW 

Temperatures 

Storage temperature Tstg —55 to+175 oC 

Junction temperature Tj max. 175 oC 

1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 

2) To ensure thermal stability: Rth j -a ~ 20 oC/W (a. c. ) 
For smaller heatsinks Tj max. should be derated. 
(see also page 5) 

2 February 1969 



BYX39 
SERIES 

THERMAL RESISTANCE 

From junction to ambient in free air 

From junction to mounting base 

From mounting base to heatsink 

CHARACTERISTICS 

Voltages 

Rth j -a 

Rth j-mb 

Rth mb -h 

BYX39-600(8) 

= 50 oC/W 

= 4.5 oC/W 

= 0. ~ oC/ W 

800(8) 1000(8) 

Forward voltage at 

IF = 20 A; Tj = 25 oC VF < 2.0 2.0 

Reverse breakdown voltage 
(see also page 8) 

IR = 5 mA; Tj = 25 oC V(gR)R 

Currents 

Reverse current at Tj = 125 oC 

VR = 60U V 

V R = 800 V 

V R = 1000 V 

IR 

IR 

IR 

> 750 1000 
< 1600 1600 

< 150 

< 150 

2.0 V 1) 

1250 V 
1600 V 

F+A 

µA 

150 µA 

OPERATING NOTES (See also general pages at the beginning of this section.) 

1. Voltage sharing of series connected controlled avalanche diodes. 

If diodes with avalanche characteristics are connected in series, the usual R and 
C elements for voltage sharing can be omitted. 

2. In order to prevent the diodes from being damaged by surge currents higher than 
those mentioned in the curves at page 7 a fast fuse is recommended. 

3. The top connector should neither be bent nor twisted; it should be soldered into 

the circuit so there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum 
by using a thermal shunt. 

1) Measured under pulsed conditions to avoid excessive dissipation. 

June 1970 3 



BYX39 
SERIES 

Determination of the heatsink thermal resistance. 

Example: 

Assume a diode, used in a single phase rectifier circuit. 

frequency 

average forward current 

ambient temperature 

repetitive peak reverse power dissipation 
in the avalanche region 

duration of PRRM 

f 

IFAV 

Tamb 

PRRM 

t 

50 Hz 

3 A (per diode) 

= 70 oC 

= 0.5 kW (per diode) 

= 70 µs 

From the left hand part of the upper graph on page 5 it follows that at IFAV = 3 A in 
a single phase rectifier circuit the average forward power+ average leakage power 
= 4.9 W per diode (point A). The average reverse power in the avalanche region, 
averaged over any cycle, follows froth: 

PRAV = 3 x PRRM where the duty cycle d = 70 µs _ 0.0035 
20 ms 

Thus: PRAV = 0.0035 x 0.5 kW = 1 .75 W . 

Therefore the total device power dissipation Ptot = (4.9 + 1.75) W = 6.65 W (point B). 

In order to avoid excessive peak junction temperatures resulting from the pulse 

character to the repetitive peak reverse power in the avalanche region, the value 
of the maximum junction temperature should be reduced. If the repetitive peak re-
verse power in the avalanche region is 0.5 kW; t = 70 µs; f = 50 Hz, the maximum 
allowable junction temperature should be 167 ° C instead of 175 °C, thus 8'OC lower 
(see the lower graph on page 5). 

Allowancecan be made for this by assuming an ambient temperature8 °C higher than 
before, in this case 78 °C instead of 70 °C. 

Using this in the curve leads to a thermal resistance 

0 
Rth mb-a ~ 10 C/W 

The contact thermal resistance Rth mb-h = 0.5 ° C/W. 
Hence the heatsink thermal resistance should be: 

Rth h -a = Rth mb-a - Rth mb-h = (10 - 0.5) °C/W = 9.5 ° C/W 

The applicable heatsink(s) may then be found in the Section HEATSINKS. 

May 1969 



BYX39 
SERIES 
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BYX39 
SERIES 
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BYX39 
SERIES 
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BYX40 
SERIES 

CONTROLLED AVALANCHE RECTIFIER DIODES 

Diffused silicon diodes in a DO-4 metal envelope, capable of absorbing transients and 
intended for power rectifier applications. 
The series consists of the following types: 
Normal polarity (cathode to stud): BYX40-600, BYX40-800, BYX40-1000. 
Reverse polarity (anode to stud): BYX40-600R, BYX40-800R, BYX40-1000R. 

QUICK REFERENCE DATA 

BYX40-600(R) 800(R) 1000(R) 

Crest working reverse voltage VR~yM tnax. 600 

Reverse avalanche breakdownvoltage V(BR)R ~ 750 

Average forward current up to Tmb = 125 °C IF(AV) max 

Non-repetitive peak forward 
current; t = 10 ms; 
T~ = 175 ° C prior to surge 

Non-repetitive peak reverse power 

t = 10 µs; T~ = 25 ° C 

Junction temperature 

IFSM max• 

PRSM max. 

T~ max. 

800 

1000 

1000 V 

1250 V 

12 A 

180 A 

8 kW 

175 ° C 

MECHANICAL DATA 

DO -4 
The mark shown applies to normal polarity types . 

N ~ 
t•i 1— Z 

10-32UNF 

Net weight 6.5 g 

10-32UNF _--_ 

1 

1.98max I ~_... 

3.2max 
~I 

11.5 ~ 9.3R1°x 

10.72 20.3`^°x 
]108610.1 

E 
0 

1.8 
1.6 

Diameter of clearance hole: max. 5.2 mm 

Accessories supplied on request: 56295 (56262A) 

September 1971 

Dimensions in mm 

11.0 M 

Torque on nut: min. 8 kg cm 
(0.8 Newton-metres) 

max. 17 kgcm 
(1.7 Newton-metres) 

i 



BYX40 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 
BYX40-600(R)I 800(R) 

Crest working reverse voltage VR~rM 

(1000(R) 

max. 600 800 1000 V 

Currents 
Average forward current up to Tmb = 125 °C 

(averaged over any 20 ms period) IF(AV) max. 12 A 

Forward current (d.c .) at Tmb = 125 °C IF max. 19 A 

R.M.S, forward current IF(RMS) max, 19 A 

Repetitive peak forward current IFRM max. 250 A 

Non-repetitive peak forward current 
t = 10 ms; half sine wave 

T~ = 175° C prior to surge IFSM max. 180 A 

I2t for fusing (t = 10 ms) I2 t max. 162 A 2s 

September 1971 



BYX40 
SERIES 

RATINGS (continued) 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
t = 10 µs (square wave: f = 50 Hz) Tj = 175°C PRRM max. 1,2 kW 

Non-repetitive peak reverse power 
dissipation; t = 10 µs 

Tj = 25 °C prior to surge PRSM max. 8 kW 
Tj = 175 °C prior to surge PRSM max. 1.2 kW 

Temperatures 

Storage temperature Tstg —55 to +175 ° C 
Junction temperature Tj max. 175 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 50 °C/W 

From junction to mounting base Rth j-mb = 2.2 °C/W 

From mounting base to heatsink Rth mb-h = 0.5 ° C/W 

CHARACTERISTICS 
Voltages BYX40-600(R) 800(R) 1000(R) 

Forward voltage at 
IF = 50 A; Tj = 25 °C VF < 2.5 2.5 2.5 V 1) 

Reverse avalanche breakdown voltage 
2) 

IR = 5 mA; Tj = 25 ° C V(BR)R 
> 750 
< 2000 

1000 

2000 

1250 V 

2000 V 

Current 

Peak reverse current at Tj = 125 °C 

VRM = VRWMmax IR M < 300 µA 

OPERATING NOTES (See also general pages at the beginning of this section) 

1. Voltage sharing of series connected controlled avalanche diodes. 
If diodes with avalanche characteristics are connected in series, the usual Rand 

C elements for voltage sharing can be omitted. 

2. The top connector should neither be bent not twisted; it should be soldered into 

the circuit so that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum 

by using a thermal shunt. 

APPLICATION INFORMATION See general pages at the beginning of this section. 

i) Measured under pulsed conditions to avoid excessive dissipation. 
2) The avalanche breakdown voltage increases by about 0.1~/°C with increasing 

junction temperature. 

June 1970 3 



BYX40 
SERIES 
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BYX40 
SERIES 
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BYX40 
SERIES 
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BYX42 
SERIES 

SILICON RECTIFIER DIODES 

Diffused silicon rectifier diodes in a DO -4 metal envelope intended for power recti-
fier applications. The series consists of the following types. 
Normal polarity (cathode to stud): BYX42-300 to 1200. 
Reverse polarity (anode to stud): BYX42-300R to 1200R. 

QUICK REFERENCE DATA 

BYX42 -300(R) 600(R) 900(R) 1200(R) 

Crest working reverse voltage VRWM max. 200 

Repetitive peak reverse voltage VRRM max. 300 

400 

600 

600 

900 

800 V 

1200 V 

Average forward current 
up to Tmb = 130 °C IF(AV) max, 10 A 

Non-repetitive peak forward current 
t = 10 ms; TJ =175 ° C prior to surge 1FSM max, 125 A 

Junction temperature T~ max. 175 °C 

MECHANICAL DATA 
DO -4 
N ~ 
r~~ Z 

9.5  F

10-32UNF 

10-32UNF 

o r. 

198max 

3.2max

Dimensions in mm 

o ~ 
E 
0 ~. 

~E 

11.5 ~ 9.3fT1p% 
10.72 20.3`"°' 

Net weight: 6.5 g 
Diameter of clearance hole: max, 5. 2mm 
Accessories supplied on request: 

56295 (56262A) 

7 Zol63o.1 

Torque on nut: min, 8kgcm 
(0. 8Newton-metres) 

max. 17 kg cm 
(1.7Newton-metres) 

The mark shown applies to 
normal polarity types 

September 1971 1 



BYX42 
SERIES 

AH information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages BYX42 -300(R) 600(R) 900(R) 1200(R) 

Crest working reverse voltage VRWM max. 200 400 600 800 V 

Repetitive peak reverse voltage 
(b < 0.01) VRRM max. 300 600 900 1200 V 

Non-repetitive peak reverse 
voltage (t < 10 ms) VRSM max. 300 600 900 1200 V 

Currents 

Average forward current (averaged 
over any 20 ms period) up to T~ = 130 °C IF(AV) max. 10 A 

Forward current (d. c.) IF max. 16 A 

Repetitive peak forward current IFRM max. 60 A 

Non-repetitive peak forward current 
(t =10 ms; half sine wave) Tj=125°C prior to surge IFSM max. 125 A 

Temperatures 

Storage temperature Tstg —55 to +175 ° C 

Junction temperature Tj max. 175 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 50 °C/W 

From junction to mounting base Rth j-mb 3.0 °C/W 

From mounting base to heatsink Rth mb-h = 0.5 ° C/W 

CHARACTERISTICS 

Forward voltage at IF =15 A; Tj = 25 to 175 ° C VF < 1.4 V 1) 

Peak reverse current at VgM = VRWMmax~ Tj =125 ° C I~ < 200 NA 

OPERATIIVG NOTES 

1. When there is a possibility that transient voltages, caused by the stored energy in 
the transformer core, will exceed the maximum permissible non-repetitive peak 
reverse voltage, a damping circuit across the transformer should be applied. 
Either a series RC circuit or a voltage dependent resistox may be used. Suitable 
component values for an RC circuit across the transformer primary or secondary 
may be calculated as follows: 

1) Measured under pulsed conditions to avoid excessive dissipation. 

2 September 1971 



BYX 42 
SERIES 

OPERATING NOTES (continued) 

VRSM RC across primary 
of transformer 

RC across secondary 
of transformer VR~yM 

C (µF) R (S2) C (µF) R (S2) 

2.0 200
Imag 150 2251magT2 200 
V1 C V1 C 

1.5 4001
225 450ImagT2 275 

V1 C V1 C 

where Imag =magnetising primary r.m.s. current (A) 

V1 =transformer primary r.m.s. voltage 

V2 =transformer secondary r.m.s. voltage (V) 

T = V1/V2 

VR~fM stands for the actually applied crest working reverse voltage 

2. In order to prevent the diodes from being damaged by surge currents higher than 
those mentioned in the curve on page 4 a fast fuse is recommended. 

3. The top connector should neither be bent nor twisted; it should be soldered into 
the circuit so there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum 
by using a thermal shunt. 

150 

rFSM 
(A) 

720Y2l8 
Maximum allowable sau repetitive peak forward 
current based m simaoidal currents, f = 50 tlz 

50 

0 

time 
Each current pulse is followed by the 
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~, 
 T_125°C(prror to surge) 

1 2 3 45 7 9 100 number of cycles 1000 
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BYX 42 
SERIES 
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BYX45 
SERIES 

CONTROLLED AVALANCHE RECTIFIER DIODES 

Diffused silicon diodes in a DO-1 metal envelope, capable of absorbing transients. 
They are intended for rectifier applications and particularly suited for series oper-
ration. 
The series consists of the following reverse polarity types (anode to case): BYX45-
600R, BYX45-800R, BYX45-1000R. 

QUICK REFERENCE DATA 

BYX45-600R 800 R 1000R 

Crest working reverse voltage VR~rM max. 600 800 1000 V 

Reverse breakdown voltage V(BR)R > 750- 1000 1250 V 

Average forward current IFAV max. 1.5 A 

Non repetitive peak forward current 
t = 10 ms; Tj = 150 °C (prior to surge) IFSM max. 40 A 

Non repetitive peak reverse power 
t = 10 µs; Tj = 25 °C PRSM max. 2. 5 kW 

Junction temperature Tj max. 150 , ° C 

MECHANICAL DATA 

DO-1 

a 

~• 17.2max—► 
7.7max ~ 

t-1.6max 
~-35min~+ 51min 

k 
r~ 

v:non 

Dimensions in mm 

7.tmax 
9.6max 

March 1970 1 



BYX45 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordancewith the Absolute Maximum System (IEC 134) 

Voltages BYX45-600R SOOR 1000R 

Crest working reverse voltage VRWM max . 600 800 1000 V 

Currents 

Average forward current (averaged over any 
20 ms period) (see also page 5) IFAV max. 1. 5 A 

Forward current (d. c.) IF max. 2.0 A 

R.M.S. forward current IF(RMS) max. 2.4 A 

Repetitive peak forward current IFRM max. 15 A 

Non repetitive peak forward current 
t = 10 ms; Tj = 150 oC (prior to surge) IFSM max. 40 A 

I squared t for fusing (t = 10 ms) I2t max. 8 A2s 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
(square wave) 
f = 50 Hz; t = 10 µs; Tj = 125 °C PRRM max. 800 W .~ 

Non repetitive peak reverse power dissipation 
(square wave) 
t = 10 µs; Tj = 25 °C (prior to surge) PRSM max. 2.5 kW 
t = 10 µs; Tj = 150 °C (prior to surge) PRSM max. 800 W 

Temperatures 

Storage temperature Tstg —55 to +150 oC 

Junction temperature Tj max . 150 oC 

2 May 1970 



BYX 45 
SERIES 

THERMAL RESISTANCE 

Effect of mounting on thermal resistance Rth j-a 

The quoted values apply when no other leads run to the tie-points. If leads of other 
dissipating components share the same tie-points the thermal resistance will be 
higher than that quoted. 

1. Mounted to solder tags at a 
lead-length a = 10 mm. Rth j-a = 60 °C/W 

2. Mounted to solder tags at a =maximum 
lead-length. Rth j-a = 70 °C/W 

3. Mounted on printed-wiring board at a =maximum 
lead-length. Rth j-a = 80 °C/W 

4. Mounted on printed-wiring board at a 
lead-length a=10 mm. Rth j-a = 90 ° C/W 

~ Q-► 

]Z 59016 

~`—~a 

1 ~,,,,,,,,~;,1.,,,~ 
]Z 5901] 

SOLDERING AND MOUNTING NOTES 
1. At a soldering iron or bath temperature of up to 245 °C, the maximumpermis-

sible soldering time is 10 s if the joint is 5 mm from the seal, 3 s if it is 1. 5 
mm from the seal. 

2. A.t a temperature between 245 ° C and 400 °C (max. ), the joint must be more 
than 5 mm from the seal and soldering time must not exceed 5 s. 

3. Leads should not be bent less than 1. S mm from the seal; excert no axial pull 
when bending. 

May 1970 



BYX45 
SERIES 

CHARACTERISTICS 

Voltages BYX45-600R 800 R 1000R 

Forward voltage at 
IF = 5 A; T~ = 25 °C VF < 1.45 1.45 1.45 V 

Reverse avalanche breakdown voltage 

> 750 1000 1250 V 
IR = 1 mA; T~ = 25 °C V(BR)R < 2000 2000 2000 V 

Curren[ 

Peak reverse current at T~ = 125 oC 
VR = VRWMmax 1 RM < 100 100 100 µA 

4 March 1970 



BYX45 
SERIES 
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BYX45 
SERIES 
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BYX46 
SERIES 

FAST RECOVERY RECTIFIER DIODES 
WITH CONTROLLED AVALANCHE 

Diffused silicon diodes in a DO -4 metal envelope, capable of absorbing transients. 
They are primarily intended for use in high frequency power supplies, thyristor in-
verters and multi-phasepowerrectifier applications. The series consists of the fol-
lowing types: Normal polarity(cathode to stud): BYX46-200 to BYX46 -600 

Reverse polarity (anode to stud): BYX46 -200R to BYX46 -600(R) 

QUICK REFERENCE DATA 

BYX46 -200(R) 300(R) 400(R) 500(R) 600(R) 

Crest working reverse voltage VR~ max. 200 300 400 500 600 V 
Reverse avalanche breakdown voltage V(BR)R> 250 375 500 625 750 V 

Average forward current up to Tmb =100° C 1F(AV) max. 22 A 
at Tmb =125°C 1F(AV) max. 15 A 

Non-repetitive peak 
forward current; t = 10 ms 
Tj = 165 °C prior to surge IFSM max. 300 A 

Junction temperature T~ max. 165 °C 
Reverse recovery time when switched 

from IF=2A toVR=30V 
IR limited toIRRM=2A;—dI/dt=l00A/µs trr < 0.35 µs 

MECHANICAL DATA 
DO -4 

N 
m ~4 L E 

1.98`"°  ̀~ Lt 
~~ 

3.5"'°' 2.5 
11.5 10.3"'°~ 2.3 _ ~.- 
10.72 ~ 20.3m°x . 

izoes~u 

Net weight: 7. 8 g 
Diameter of clearance hole: max. 5.2 mm 
Accessories supplied on request: 

56295, (56262A) 

Dimensions in mm 

11.0

Torque on nut: min. 9 kg cm 
(0.9Newton-metres) 

max. 17 kg cm 
(1.7Newton-metres) 

The mark shown applies to 
normal polarity types. 

September 1971 1 



BYX46 
SERIES 

All information applies to frequencies up to 50 kHz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage BYX46 -200(R) 300(R) 400(R) 500(R) 600(R) 

Crest working reverse voltage 

Currents 

VR~ max. 200 300 400 500 600 V 

Average forward current (averaged 
over any 20 ms period) upto Tmb = 100 °C 

at Tmb = 125 ° C 
1F(AV) 

1F(AV) 

max. 

max. 
22 

15 
A 

A 

Forward current (d. c.) IF max. 30 A 

Repetitive peak forward current IFRM mar.. 400 A 

Non-repetitive peak forward current 
(t =10 ms; half sine wave) 
Tj =165 ° C prior to surge 1FSM max. 300 A 

Repetitive peak reverse current 
(during turn-off) IRRM max. 25 A 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
t = 10 Ns (square wave; f = 50 Hz) Tj = 100 ° C PRRM max. 9.5 kW 

Non-repetitive peak reverse power dissipation 
t =10 Ns (square wave) 
Tj = 25 °C prior to surge PRSM max. 18 kW 
Tj = 165 °C prior to surge PRSM max. 4 kW 

Temperatures 

Storage temperature Tstg -55 to +165 oC

Junction temperature Tj max. 165 oC

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 50 °C/W 

From junction to mounting base Rth j-mb 1.3 oC/W 

From mounting base to heatsink Rth mb-h 0.5 oC/W 

2 September 1971 



BYX46 
SERIES 

CHARACTERISTICS 

Forward voltage 

IF = 50A; Tj = 25 ° C 

Reverse avalanche breakdown voltage 

V 

IR=SmA;Tj=25° C V( 

Peak reverse current 

BYX46-200(R) 300(R) 400(R) 500(R) 600(R) 

< 2.0 2.0 2.0 2.0 2.0 

> 250 375 500 625 750 
3R)R < 1050 1050 1050 1050 1050 

< 4 0 ~ 4.0 4.0 4.0 4.0 

V 

V 
V 

VRM = VRWMmax~ Tj =125° C I~ mA 

Reverse recovery charge when switched from 

IF=2A toVR=30 V; 

with-~=100A/µs;Tj=25° C 

Reverse recovery time when switched from 

Qs 

trr 

< 

< 

0.70 

0.35 

µC 

µs 
IF=2A toVR=30V; 
IR limited to IRRM = 2A; - 

dt 
= 100 A/µs; Tj = 25°C 

Fall time under all conditions tf < 0.30 µs 

IF

-dt =HIOA/Ns 

t rr 

IRRM 

IR

OPERATING NOTES FOR (See also general pages at the beginning of this section.) 

1. Square wave operation 
When IF has been flowing sufficiently long for the steady state to be established, 
there will be a charge due to minority carriers present. Before the device can 
block in the reverse direction this charge must be extracted. This extraction 
takes the form of a reverse transient (see figure above). The- majority of the 
power dissipation due to the reverse transient occurs during tf as the rectifier 
gradually becomes reverse biased, and the mean power will be proportional to 
the operating frequency. The mean value of this power loss can be derived from 
the graphs on page 11) 

time 

I 
— —

tf  
— — i — rzw~n 

M 

p.t.o. 
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BYX46 
SERIES 

OPERATING NOTES (continued) 

2. Sine wave operation 

Power loss in sine wave operation will be considerably less owing to the much 

slower rate of change of the applied voltage (and consequently lower values of 

IRRM)• so that power loss due to reverse recovery may be safely ignored for 
frequencies up to 50 kHz. 

3. Determination of the heatsink thermal resistance 

Example: 

Assume a diode, used in an inverter. 

frequency f = 20 kHz 

duty cycle S = 0. 5 

ambient temperature Tamb = 40 oC 

switched from IF = 12 A 

to V R = 300 V 

at a rate - at = 50 A/µs 

At a duty cycle S = 0.5 the average forward current IFAV = 6 A. 
From the upper graph on page 5 it follows, that at IFAV = 6 A the average for-
ward power +average leakage power = 13 W (point A). 
The additional power losses due to switching-off can be read from the nomogram 

on page 10 (the example being based on optimum use, i.e. T~ = 165 ° C). Starting 
from IF = 12 A on the horizontal scale trace upwards until the appropriate line 
dI 

- dt =50A/µs.From the intersection trace horizontally to the right until the line 

for f = 20 kHz. Then trace downwards to the line VR = 300V and ultimately trace 
horizontally to the left and on the vertical axis read the additional average power 
dissipation PRAV = 6 W• 
Therefore the total power dissipation Ptot = 13 W + 6 W = 19 W (point B of the 
upper graph on page 5). 

From the right hand part of the upper graph on page 5 follows the thermal resis-
tance, required at Tamb = 40 oC. 

Rth mb-a = 5 ° C/W 

The contact thermal resistance Rth mb-h = 0.5 °C/W. 

Hence the heatsink thermal resistance should be: 

Rth h-a = Rth mb-a - Rth mb-h = (5 - 0. 5) oC/W = 4. 5 oC/W. 

The applicable heatsink(s) may then be found in the Section HEATSINKS. 

4 May 1970 



BYX46 
SERIES 
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BYX46 
SERIES 
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SERIES 
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SERIES 
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SERIES 
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BYX48 
SERIES 

SILICON RECTIFIER DIODES 

Diffused silicon rectifier diodes in a DO-4 metal envelope intended for power recti-
fier applications. The series consists of the following types. 
Normal polarity (cathode to stud): BYX48-300 to BYX48-1200 
Reverse polarity (anode to stud): BYX48-300R to BYX48-1200R 

QUICK REFERENCE DATA 

Crest working reverse voltage 

Repetitive peak reverse voltage 

Average forward current 
up to Tmb = 130 °C 

Non-repetitive peak forward current 
t =10 ms; T~ =175 ° C prior to surge 

BYX48 -300(R) 600(R) 900(R) 1200(R) 

VRWM max. 200 

VRRM max. 300 

400 

600 

600 

900 

800 V 

1200 V 

1F(AV) max. 6.0 A 

1FSM max. 90 A 

Junction temperature T~ max. 175 °C 

MECHANICAL DATA 

DO -4 

N ~ 
rig .. w v ~ v 

10-32UNF 

Dimensions in mrn 

0 
E 
o. 

1.98m°x — 

3.2m°x 

11.5 93m°x . a
10.72 ~ 20.3m°x

izaesea.i 

o.  ,o 

Net weight: 6.5 g 
Diameter of clearance hole: max. 5.2mm 
Accessories eupplied on request: 
56295 (56262A) 

1.8 
1.6 

~~ 

11.0 

Torque on nut: min. 8 kg cm 
(0. 8Newton-metres) 

max. 17 kg cm 
(1. 7Newton-metres) 

The mark shown applies to 
normal polarity types 

September 1971 1 



BYX48 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134) 

Voltages BYX48-300(R) 600(R) 900(R) 1200(R) 

Crest working reverse voltage VR~ max. 200 400 600 800 V 

Repetitive peak reverse voltage 
(b < 0, O1) VRgM max. 300 600 900 1200 V 

Non-repetitive peak reverse 
voltage (t <_ 10 ms) VRSM max. 300 600 900 1200 V 

Currents 

Average forward current (averaged 
over any 20 ms period)uptoTmb=130°C IF(AV) max. 6.0 A 

Forward current (d. c.) IF max. 9.5 A 

Repetitive peak forward current IFS max. 36 A 

Non-repetitive peak forward current 
(t = 10 ms; half sine wave) Tj =175oC prior to surge IFSM max. 90 A 

Temperatures 

Storage temperature Tstg —55 to +175 °C 

Junction temperature Tj max. 175 °C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a = 50 °C/W 

From junction to mounting base Rth j-mb = 4.5 °C/W 

From mounting base to heatsink Rth mb-h = 0.5 oC~r 

CHARACTERISTICS 

Forward voltage at IF = 15A; Tj = 25 to 175 ° C VF < 1. 8 V 1) 

Peak reverse current at V~ = VRWMmax: Tj = 125 ° C I~ < 200 NA 

OPERATING NOTES 

1. When there is a possibilitythat transient voltages, caused by the stored energy in 

the transformer core, will exceed the maximum permissible non repetitive peak 

reverse voltage, a damping circuit across the transformer should be applied. 

Either a series RC circuit or a voltage dependent resistor may be used. Suit-
able component values for an RC circuit across the transformer primary or sec-

ondary may be calculated as follows: 

1) Measured under pulsed conditions to avoid excessive dissipation. 

2 September 1971 



BYX48 
SERIES 

OPERATING NOTES (continued) 

VIM RC across primary 
of transformer 

RC across secondary 
of transformer VRWM

C (µF) R (S2) C (µF) R (S2) 

2.0 
150 2251magT2 200 

200
1mag
V1 V1 C C 

1.5 
225 
C 

275 
C 

400
Imag
V1 

4~ImagT2
V1 

where Imag magnetising primary r.m. s. current (A) 

V1 =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

T = V1/V2 

VR~rM stands for the actually applied crest working reverse voltage 

2. In order to prevent the diodes from being damaged by surge currents higher 
than those mentioned in the curves on page 4 a fast fuse is recommended. 

3. The top connector should neither be bent nor twisted; it should be soldered into the 
circuit so there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum 
by using a thermal shunt. 

7209285 

80 

I FSM 
(A) 

60 
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time 
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maximum creatworking reverse vol age 

Maximum allowable non repett[tve peak forward 
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1 2 3 4 5 7 9 100 number of cycles 1000 
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BYX 48 
SERIES 
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BYX50 
SERIES 

FAST RECOVERY RECTIFIER DIODES 

Diffused silicon diodesina DO-4 metal envelope, intended for use in high frequency 

power supplies, thyristor inverters and multi -phase power rectifier applications. 

The series consists of the following types: 

Normal polarity (cathode to stud): BYX50-200 to BYX50-600 
Reverse polarity (anode to stud): BYX50-200Rto BYX50-600R. 

QUICK REFERENCE DATA 

Crest working 
reverse voltage V R1~M 

Repetitive peak 

reverse voltage VRRM 

Average forward current 

up to Tmb = 110 °C 

at Tmb = 125 °C 

BYX50-200(R) 300(R) 400(R) 500(R) 600(R) 

max. 200 300 400 500 600 

max. 200 300 400 500 600 

Non-repetitive peak forward current 
t = 10 ms; Tj = 150 oC (prior to surge) 

Junction temperature 

Reverse recovery time when switched 

form IF=4A toVR=30V 
—dI/dt = 4 A /N s 

IF(AV) max. 6 A 

IF(AV) max. 4 A 

IFSM max. 80 A 

Tj max. 150 °C 

irr < 500 ns 

MECHANICAL DATA see page2 

~~ 
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BYX50 
SERIES 

MECHANICr~L DATA 

DO-4 

CZl ~~~ 
v v 

10-32UNF 

Net weight: 6.5 g 

10-32UNF _'L 

E 
0 

Dimensions in mm 

I 
-

l.9amax I — —

3,2"1°x _ 

11.5 _ 9.
10.72 

1.8' 
1.6 

max 

~ ~ ,3max ~ 

tzoes3oa 

Diameter of clearance hole: max. 5.2 mm 
Accessories supplied on request: 56295 

All information applies to frequencies up to 50 kHz 

~J 

11A

Torque on nut: min. 8 kg cm 
(0.8 Newton metres) 

max. 17 kg cm 
(1.7 Newton metres) 

The mark shown applies 
to the normal polarity type 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 1) 

Continuous reverse 
voltage V R 
Crest working 
reverse voltage VRWM 

Repetitive peak 
reverse voltage VRRM 
Non-repetitive peak 
reverse voltage 
(t _< 10 ms) V RSM 

200 (R) 300 (R) 400 (R) 500 (R) 600(R) 

max. 200 300 400 500 600 V 

max. 200 300 400 500 600 V 

max. 200 300 400 500 600 V 

max. 250 350 450 550 650 V 

1) To ensure thermal stability: Rth j -a ~ 6.5° C/W (d.c. )or513° C/W (a. c. ). 
For smaller heatsinks' Tj max should be Berated (see page 4 upper graph) 

September 1971 



BYX5U 
SERIES 

RATINGS (continued) 
Currents 

Average forward current (averaged over 
any 20 ms period) up to Tmb = 110 °C IF(AV) max. 6 A 

at Tmb = 125 °C IF(AV) max. 4 A 
Forward current (d. c.) IF max. 10 A 
R.M.S. forward current IF(RMS) max. 10 A 
Repetitive peak forward current IFRM max. 40 A 
Non-repetitive peak forward current 

t = 10 ms ; Tj = 150 oC prior to surge IFSM max. 80 A 
I2t for fusing (t = 10 ms) I t max. 32 A2s 
Repetitive peak reverse current 

(during turn-off) IRRM max. 10 A 

Temperatures 

Storage temperature Tstg —65 to +150 oC 
Junction temperature Tj max. 150 oC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 
From junction to mounting base Rth j-mb 
From mounting base to heatsink Rth mb-h 
Transient thermal impedance; t = 1 ms Z th j-mb = 

CHARACTERISTICS 

Forward voltage at IF = 20 A; Tj = 25 °C 

Peak reverse current at Tj = 125 °C 

VRM = VRWMmax 

Vp 

IRM 

Reverse recovery when switched from 

IF = 1 A to VR = 30 V with - 
d 

= 100 A/µs; Tj = 150 oC 

IF = 4 A to VR = 30 V with - 
di 

= 4 A/µs; Tj = 25 °C 

Recovery charge 

Recovery time 
Fall time 

I 

trr 
time 

I $ ~ 

I 
I,:,~e.. 

APPLICATION INFORMATION AND OPERATIIVG NOTES 

See general pages at the beginning of this section 

September 1971 

trr 

50 oC/ W 
3. 5 oC/ W 
0. 5 oC/ W 

1 ° C/W 

< 1.95 V 

< 1.4 mA 

< 200 ns 

Qs < 250 nC 
trr < 500 ns 

tf < 250 ns 



BYX50 
SERIES 

15 

P 
(W) 

10 

5 

P=power ex 
switching to 

a- IF(RMS)
IFAV 

clusive 
sses 

  ~~ a• 

 n" 

p 
0 

7210733.2

interrelation between the 
power dissipation (derived 
from the left hand graph) 
and the max. allowable 
temperature 

ro 
v 

~_~ 

~~1 • 
%~ ~~ 
/—r. ~~ 

~~ 
--

3a 

■ 
~ ,~~ \►\UII■■ 
+ ~\►\►\ill\1\I 

► ■■\O\\\1U~ 

 ~~1 ~,,,, ~~~  
00 5 10 I FAV (A) 15 0 50 100 T°mb )150 

*) Tmb-scale is for comparison purposes only and is correct only for Rtn mb-a~9.5°C/W 

.) 
Tmb 

(°C) 

115 

100 

IFS(RMs) 

(A) 

50 

~~-3 z 

7 Z 11045 

maximum allowable non repetitive 
r.m s. forward current based on 
sinusoidal currents (f=50Hz) 

IF

time 
  each current pulse is followed by the 

crest working reverse voltage 

T=150°C (prior to surge) 

s ~-2 z 10 -~ duration (s) 

132.5 

10 
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SERIES 

102

). p 

(A) 

10 

1 

10 ~ 
0 

7211064 

max 

Tj -150°C 25°C 

10 

Qs 

(NC) 

1 

10' 

10-2

2 Vp (V) 3 

7zno4z 
Tj= 25°C 
maximum values 

 ,pP 
1F' 

gP 

tiP 

z 10 -~ (A /N s) 
10 z 

102

Cd

(pF) 

z 

10 

5 

1 

5 

2 

10 
110 

7Z 11040 

typ 

1 ~\ 

10 

as
(N C) 

1 

z 

10 ~ 

10-2

z 5 102 z VR (V) 103

7211041 

Tj =150°C 
maximum values 

r'
`~ ~0 P 

yP 

~P 

z 10 - dt (A /N s) 10 2 
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SERIES 

7Z „044 

102

Zth j-mb 

(°C/W) 

10 

1 

10-,

,~ 2 

10-5

—2 OA 

,_l0A/Ns 
— 5A/Ns 

—Ip(A) -10 

  ~~I ~ RRM 

 So ~ (A ) 
 y~0 
s v 10 

 S 

IF=forward current just 
before switching off 
Tj _150°C 

5 

i 

0 

10 

PRAV 
(W) 
~ ~ 

_~  
N 

 x N H 

4 ~'~ ~! O 

►- 

5pky12 

c 

yRWM= 
200V~ 
~ ~ 
300V 
~ ~ 

400V 
i j 
500V 

60QV

Nomogram: Power loss PRAv due to switching only (square wave operation) 

J Z 11046 

transient thermal impedance from 
junction to mounting base versus time 

s 

10
-4

10-a 10 2 10- ~ 1 time (s) 10 
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104

trr 

(ns) 

103  

102

10 
1 

)211153 7Z 17154 104

trr 

(ns) 
Tj.25°C T, =150°C 

103

IF = 

J 

OA 
4A 
2A 
lA Ip 

4A 
2A 
1A 

=10A 
~ 

``~ 

102

10 - dt (A/N5) 10 2 
10 

10 — 
dt (A/Ns) 102
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BYX51 
SERIES 

SILICON RECTIFIER DIODES 

Diffused silicon diodes, with bevelled crystal, in metal envelopes with ceramic in-
sulation, intended for power rectifier applications. 
The series consists of the following types: 
Normal polarity: (cathode to stud): BYX51-1200; -1600; -2000 
Reverse polarity: (anode to stud) : BYX51-1200R; -1600R; -2000R 

QUICK REFERENCE DATA 

BYX51- 1200(R) 1600(R) 2000(R) 

Crest working reverse voltage VR~yM max. 800 1200 1200 V 

Repetitive peak reverse voltage VRRM max. 1200 1600 2000 V 

Average forward current 
up to Tmb = 115 °C IFAV max. 400 A 

Non repetitive peak forward 
current (t = 10 ms)T~ = 190 oC prior to surge IFSM max. 6000 A 

Junction temperature T~ max. 190 °C 

6.6 

k 
20min 

• 

Q ~G  _ 
o' 

- a -~—se 
~ ~ 

5.5 
4.5 

45rt1°' 
7b.C)max

vz msi 

6.4 

O 

~~ 

~i 

Q6 

Gl 
LJ 

Net weight: 250 g 
Normal polarity (cathode to stud, {~ ); blue circle on top 
Reverse polarity (anode to stud, ~ ); red circle on top 
Accessories and mounting instructions: see page 3. 

25.0 ~ 
40.3 max 

April 1970 1 



BYX 51 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC _134) 

Voltages 1) 
BYX51- 1200(R) 600(R 2000(R) 

Continuous reverse voltage VR max. 800 1200 1200 V 

Crest working reverse voltage VRWM max. 800 1200 1200 V 

Repetitive peak reverse voltage (S < 0.01) 

Non repetitive peak reverse 
voltage (t < 10 ms) 

Currents 

V RR M 

VRSM 

max. 

max. 

1200 

1200 

1600 

1600 

2000 

2000 

V 2) 

V 2) 

Average forward current (averaged 
over any 20 ms period) up to Tmb = 115 °C IFAV max. 400 A 

Forward current (d.c.) IF max. 625 A 

R.M.S, forward current IF(RMS) max. 625 A 

Repetitive peak forward current IFRM max. 2000 A 

Non repetitive peak forward current 
t = lOms;halfsinewave;Tj=190 °C prior to surge IFSM max. 6000 A 

I squared t for fusing (t = 10 ms) I2 t max. 180000 A2s 

Intermittent operation See page 7 

Temperatures 

Storage temperature Tstg -55 to +200 °C 

Junction temperature Tj max. 190 °C 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 0.13 °C/W 

From mounting base to heatsink 
without heatsink compound Rth mb-h 0.07 ° C/W 

From mounting base to heatsink 
with heatsink compound(e.g.Dow Corning 340) Rth mb-h 0.03 ° C/W 

Transient thermal impedance (t = 1 ms} Zth j-mb 0.01 °C/W 

1) To ensure thermal stability: Rth j -a ~ 0.26 °C/W (d.c.) or 0.52 °C/W (a.c.) 

2) a. Derate this value with 0.15 °/~/° C below Tj = 25 oC 
b. See "OPERATING NOTE" 2, on page 4. 

2 April 1970 



BYX51 
SERIES 

CHARACTERISTICS 

Forward voltage  at IF = 1250 A; Tj = 25 °C 

Peak reverse current at VRM = VRWMmax ;Tj = 175°C 

ACCESSORIES AND MOUNTING INSTRUCTIONS 

Flexible top lead 

Type number 56243 
Weight: 170 g 

Flexible top lead 

Type number 56243A 
Weight: 140 g 

Clamp 

Type number 56244 
Weight: 70 g 

Flexible base lead 

Type number 56247 
Weight: 135 g 

Flexible top lead for series connection 

Type number 56296 

Weight: 155 g 

1. These accessories are supplied on request. 
2. For mounting of the flexible top lead it is recommended to use two spanners to 

avoid damage . 
Torque on nut:min.30 kg cm (3 Newton-metres);max.60 kg cm (6 Newton-metres) 

3. For mounting the diode on a heatsink use steel bolts . 
Min. torque for good thermal and electrical contact: 30kgcm(3 Newton-metres) 
Max. torque : 60kgcm(6 Newton-metres) 

4. Top lead 56243 should only be used for IF(RMS) ~ 400 A 
Top lead 56243A is necessary for IF(RMS) ~ 400 A to prevent excessive temper-
ature of the top connection. 

VF < 1.5 V 1) 

IRM < 30 mA 

Dimensions in mm 

1) Measured under pulsed conditions to avoid excessive dissipation. 

June 1970 3 



BYX51 
SERIES 

OPERATING NOTES (See also general pages at the beginning of this section) 

1. The diode should be shunted by a 0.5 µF capacitor in series with a IO S2 resistor 
(recovery phenomena). 
Leads should be as short as possible to keep the inductance to a minimum. 

2. Parallel operation 

The nominal current rating of each diode must he derated by a factor d: 

d = 0.8 + 
_0 2 
n 

in which n stands for [he number of diodes to he connected in parallel. If fuses 
are connected in series with each diode, a less severe dera[ing factor can be 
used: 

d' = 
0.85+U_15 

n 

3. Series operation 

For series connection the following elements are necessary: 

BYX51-1200(R) BYX51-1600(R) 
BYX51-2000(R) 

n> 1.88 VRWMtot — 0.5 
R 2.2 

P(R) (single phase 

rectifier) 75 
P(R)(poly phase 

rectifier) 120 

lon 
(5.5 W) 
0.5NF 

ion 
( 5.5 W ) 

T. 45 N F 

mo~ae~ 

ion 
(5.5W) 

0.5 NF 

1.25 VRWMtot — 0 ' ~ 
3.3 kSt 

115 W 

180 W 

n =number of diodes in series 
P(R) =power rating of R 

VRWMtot crest working voltage 
across diode string, 
including maximum ex-
pected voltage fluctua-
tion (in kV) 

~f May 1970 
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SERIES 

1000 

P 

(v~) 

500 

7210710.3 

interrelation between the total dissi-
potion (derived from the left hand 
graph) and the maximum allowable 
temperatures 

a- IFIRMS) 
I FAv 

v a' o.o~°c/w 
0 

h <o n 
11 

lr 

~_- 
0'  ~ 

~`p 
O 

c~~i`~` ~ °~ 
~~ 

~~~ 

86 

Tmb *) 

(°c) 

112 

125 

138 

164 

00 250 500 IFgy (A) ~0 100 200 Tomb (°C 
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*) Tmb-scale is for comparison purposes on y and is correct only for Rthmb-a~0.39°C/W 

10 000 
7z ia7oa.3 

maximum permissible non repetitive 
  r.ms. forward current based on 
  sinusoidal currents (f=50Hz) 

IFS(RMS) 

(A) 

5000 

IF

time 
each current pulse is followed by the 
crest working reverse voltage 

Tj =190°C (prior to surge) 

0 
10-3 0-z 0-~ 10 102 durations) 103

.r 

April 1970 5 



BYX51 
SERIES 

>_ 10 

Zthj-mb 

(°C/W) 

1 

101

102

103

103

104

Ip 

(A) 

103

l02

7 Z 10906.2 

typ max 
'`. 

♦~ 
~~ 

,j

° f ~~ o ~~ i~ ~~ 
>+ 

I

to  
0 1 Vp (V) 2 

72 11230.1 

transient thermal ~mpedance from junction to mounting base versus time 

i i

102 10~ 1 10 O 2 time (s) 03
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SERIES 

MAXIMUM ALLOWABLE OUTPUT CURRENT OF A 3 -PHASE BRIDGE RECTIFIER 
UNDER INTERMITTENT LOAD 

2100 

To 
(A) 

1500 

900 

300 

o~ 
O,Z 

~0  

O.ty 

0.5 

0.6 

0.7 
0.8 

"0.9' 
1 

10-~ 

2100  

Io 
(A) 

1500 

900 

x 

.. 

z 5 

.s 

10 z 

~ra~ov

IC 

H time 

T  s=~ 
mounted on heatsink 56293 
(blackened; L %23cm) 
free convection:T°fT1p~50°C 

10 2 pulse t me tp (s) 103

mo~oe.: 

300 

so

T 

IO 

time 

S=~ 
mounted on heatsink 56293 
(b ackened ; L > 5 cm) 
forced cooling:Tomp~40°C 
  air speed 3 5 m/s 

_~. 
\\ 

\'\\ 

0,3 

0.5 

0.6 

0.7 

0.8 
0.9 
1 

 O~ 

10'1 Z 10 z s 102 pulse t me t P (s) 103
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BYX52 
SERIES 

SILICON RECTIFIER DIODES 

Silicon rectifier diodes ina DO-5 metal envelope intended for power rectifier appli-

cations. The series consists of the following types. 
Normal polarity (cathode to stud): BYX52-300 to BYX52-1200 

Reverse polarity (anode to stud) :BYX52-300R to BYX52-1200R. 

QUICK REFERENCE DATA 

BYX52-300(R) 600(R) 900(R) 1200(R) 

Crest working reverse voltage VRWM max. 200 400 600 800 V 

Repetitive peak reverse voltage VRRM max. 300 600 900 1200 V 

Average forward currentupto T~ =110oC IF(AV) mom• 48 A 

at Tmb =125° C IF(AV) mom• 40 A 

Non-repetitive peak forward 
current (t =10 ms) Tj=175° C prior to surge IFSM max. 800 A 

Junction temperature Tj max. 175 °C/W 

MECHANICAL DATA 
DO -5 

u'i   1 
5 max 

i f 

1/4"x28UNF 

2.2 
ma i 

~ 115 
10.72 

~ 1.4 i max 

15.3 
max 

i 4.1 
3. 

i 4.0 ~ 
min 
flat 

~ 25.4maz-=

Net weight: 20.5 g 
Diameter of clearance hole: max. 6.5 mm 
Accessories supplied on request: 
56264A;56309B;56309R 
The mark shown applies to the 
normal polarity types 

9.5 
6.0 

Dimensions in mm 

IZ58]8'/ 

Torque on nut: min. 17.5 kg cm 

(1.75 Newton-metres) 
max. 35 kg cm 

(3.5 Newton-metres) 

September 1971 1 
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BYX52 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages BYX52-300(R) 600(R) 900(R) 1200(R) 

Crest working reverse voltage VRWM max. 200 400 600 800 V 

Repetitive peak reverse voltage 
(s = o.ol> VRRM max. 300 600 900 1200 V 

Non-repetitive peak reverse 
voltage (t < 10 ms) V RSM max. 300 600 900 1200 V 

Currents 

Average forward current (averaged 
over any 20 ms period) up to TInb =110 ° C IF(AV) max. 48 A 

atTmb=125°C IF(AV) mom• 40 A 

R.M.S. forward current IF(RMS) max. 75 A 

Forward current (d. c.) IF max. 75 A 

Repetitive peak forward current IFS max. 450 A 

Non-repetitive peak forward current 
(t =10 ms; half sine wave) Tj =175°C prior to surge IFSM max. 800 A 

I2t for fusing (t = lOms) I2t max. 3200 p,2s 

Temperatures 

Storage temperature T stg -55 to +175 °C 

Junction temperature Tj max. 175 oC 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 0. 8 °C/W 

From mounting base to heatsink Rth mb-h = 0.2 °C/W 

CHARACTERISTICS 

Forward voltage 

IF = 150 A; Tj = 25 ° C VF < 1.8 V 

Peak reverse current 

V~ = VRWMmax: Tj = 125 °C I~ < 1.6 mA 

OPERATING NOTES (See also general pages at the beginning of this section) 

The top connector should neither be bent nor twisted; it should be soldered into the 
circuit so that there is no strain on it. 

2 September 1971 
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SERIES 

150 

Ptot 
(W) 

100 

50 

~zrosss 55 
interrelation between the power (derived 
from the eft hand graph) and the max. 
allowable temperatures 

0 
0 50 IFA~(A) 100 G 

600 

IF

(A) 

400 

200 

100 T°mp (°C) 200 

7210294 
T - 25 to 175°C 

0 
0 2 VF (V) 4 

Tmb 
(°C) 

95 
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SERIES 

7Z 10295] 

800 

IFSM 
(A) 

600 

400 

200 

0 

C 

max, permissible non repetitive peak for-
ward current based on sinusoidal currents 
(f = 50 Hz) 

IF 
--- -- IFSM 

time 
is followed by the Gres[ each 

working 
current pulse 

reverse voltage 

1 
~.. 

-175°C 
T 

(Prior to surge 

1 2 345679 

1500 

IFS(R 
(Q ) 

1000 

500 

100 number of cycles 1000 

72102931 

MS) 

maximum permissible non-rupeunve 
r.m.s. on-state Curren . 
(sub cycle sur e curve) 

 T -175°C prior to surge)_ 

00 
5 duration(ms) 10 
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BYX56 
SERIES 

CONTROLLED AVALANCHE RECTIFIER DIODES 

Silicon diodes in a DO-5 metal envelope, capable of absorbing transients and intend-
ed for power rectifier applications. 
The series consists of the following types: 
Normal polarity (cathode to stud): BYX56-600; BYX56-800; BYX56-1000. 

Reverse polarity (anode to stud): BYX56-600R; BYX56-800R; BYX56-1000R. 

QUICK REFERENCE DATA 

BYX56-600(R) 800(R) 1000(R) 

Crest working reverse voltage VR4VM max. 600 800 1000 V 

Reverse avalanche breakdown voltage V(BR)R > 750 1000 1250 V 

Average forward current 
up to T~ = 110 °C 1F(AV) max. 47 A 

at T~ = 125 oC 1F(AV) max. 40 A 

Non-repetitive peak forward current 

t = 10 ms; Tj = 175 °C prior to surge 1FSM max. 800 A 

Non-repetitive peak reverse power 
dissipation (t = 10 µs; Tj = 25 oC) PRSM max. 40 kW 

Junction temperature Tj max. 175 °C 

11~CHANICAL DATA 

DO-5 

Z~ I 

1/4"x 28UNF 

Net weight: 20.5 g 
Diameter of clearance hole: max. 6.5 mm 
Accesories supplied on request: 

56264A; 56309B; 56309R 

5 maz 
~ t t 5.3 

max 
Dimensions in mm 

Torque on nut: min. 17.5 kg cm 
(1.75 Newton-metres) 

max. 35 kg cm 
( 3.5Newton-metres) 

The mark shown applies to nor-
mal polarity types 

September 1971 1 



BYX56 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limitingvalues in accordance withthe Absolute Maximum System (IEC 134) 

Voltages 

Continuous reverse voltage VR rnax. 600 

Crest working reverse voltage VRWM max, 600 

Currents 

Average forward current (averaged over 
any 20 ms period) up to Tmb = 110 oC 

at T~ = 125 °C 

Forward current (d.c.) 

R.M.S. forward current 

Repetitive peak forward current 

Non-repetitive peak forward current 
t = 10 ms; half sine-wave; Tj = 175 °C prior to surge 

I squared t for fusing (t < 10 ms) 

BYX56-600(R) 800(R) 1000(R) 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
t = 10µs (squarewave;f = 50 Hz)Tj = 175 oC 

Non-repetitive peak reverse power dissipation 
t = 10 µs (square wave) 

Tj = 25 °C prior to surge 
Tj = 175 °C prior to surge 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

Transient thermal impedance (t = 1 ms) 

800 

800 

1000 V 

1000 V 

1F(AV) 
IF(AV) 

IF 

1F(RMS) 

1FRM 

IFSM 

I2t 

PRRM 

PRSM 
PRSM 

Tstg 

Tj 

max. 47 
max . 40 

max. 75 

max. 75 

max. 450 

A 
A 

A 

A 

A 

max. 800 A 

max. 3200 A2s 

max. 6.5 kW 

max. 40 kW 
max. 6.5 kW 

-55 to +175 °C 

max. 175 °C 

Rth j-mb = 

Rth mb-h = 

Zth j-h 

0.8 °C/W 

0.2 oC/W 

0.03 oC/W 

2 June 1970 



BYX56 
SERIES 

CHARACTERISTICS 

BYX56 -600(R) 800(8) 1000(R) 

Forward voltage at IF = 150 A; Tj = 25 ° C VF < 1.8 1.8 1.8 V 1) 

Reverse avalanche breakdown voltage 

° C 
> 750 1000 1250 V 

IR = 5 mA; Tj = 25 V(BR)R < 2000 2000 2000 V 

Peak reverse current 

IRM < 1.6 1.6 1.6 mA 0 
VRM = VRWMmax~ Tj = 125 C 

OPERATING NOTES (see general pages at the beginning of this section) 

The top connector should neither be bent nor twisted; it should be soldered into the 

circuit so that there is no strain on it. 
During soldering the heat conduction to the junction should be kept to a minimum by 
using a thermal shunt. 

600 

IF

(A) 

400 

7210294 
r -25 t° 175~c 

t 

  o° ' w  
 ~°  

200 e} 
 F  

0 
0 2 VF (V) 4 

APPLICATION INFORMATION 

See general pages at the beginning of this section 

1) Measured under pulsed conditions to avoid excessive dissipation. 
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SERIES 

7Z 59128 

P 
(W) 

100 

50 

P=power excluding avalanche losses 

a= IFIRM5)

IFIAvI 

0  
0 

S 

PRSM 
(kW) 

z 

10 

5 

z 

1 

s 

z 

1  
10-10 2 

d.c. 

interrelation between the power 
(derived from the left hand graph) 
and the max. allowable temperatures 

Rt l Ib l a l  
0.2°C/W 

1.6 

1.9 ~ 

_ 
12.8~~/~,,  

~'  ~~`~ 

~~~,~~'~ 

~~''■'  \~

0.5 

1

1.5 

a.4 

25 50 75 100 
IFIAVI(A)

z 
10~ 

z 
1 

0 50 100 

Tmb 
(°C) 

95 

135 
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150 200 

Tomb(°C1 

)Z 11065 
maximum allowable non-repetitive peak 
reverse pulse power dissipation in 
avalanche region 

PR

" ~SoC

~So~, 

~?Soc

~SOo~, 

~~SoC

—PRSM 

 time 
pulse duration 

10 pulse duration(ms) 10 
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SERIES 

80 

~T 
1°C) 

60 

40 

20 

0 10_3

80 

OT 
1°C) 

60 

40 

20 

0 

P RRM= 

20kW 

15 

io 

o 

~~ 

0-z 0-~ 

1 

7 Z 59129 

square pulse 
f=501iz 

0.5 
0.2 

10 
square pulse durationlms) 

1259130 

square pulse 
f=400Hz 

10_g

PRRM = 

SOkW 

20 

1 

5 
2 

1 0.5 
0.1 

0 
square pulse durationlms) 

DT=neccessary Berating of Ti m°x to accommodate repetitive transients in the reverse direction. 

Allowance can be made for this by assuming the ambient temperature DT higher. 

0-z 10-~ 
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SERIES 

777777777. 
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1000 
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500 

250 
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1 

i
1 
1 
1 i 
1 

7271069 

maximum permissible non-repetitive 
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sinusoidal currents (f=50Hz) 
•F
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each current pulse is to LLowed by the 
crest working reverse voltage 

t 

-- ~ 
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0 
10-3

10 
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(°C/W) 

t 

1~1

102

10-3
10-2

I 
1 
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i 
I 
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BYX59 
SERIES 

FAST RECOVERY RECTIFIER DIODES 

Diffused silicon diodes in a metal envelope, primarily intended for use in high fre-
quency power supplies, inverters, choppers, sonar power supplies and ultra-sonic 
systems. 
The series consists of the normal polarity types (cathode to stud) BYX59-200 to -500. 

QUICK REFERENCE DATA 

BYX59 — 200 300 400 500 

Crest working reverse voltage VRWM max. 200 300 400 500 V 

Repetitive peak reverse voltage VRRM max. 200 300 400 500 V 

Average forward current up to Tmb =105 ° C 1F(AV) max. 70 A 
at Tmb =125 ° C 1F(AV) max. 40 A 

Non-repetitive peak forward current 
t= 10 ms; TJ =150 ° Cpriorto surge 1FSM max. 1200 A 

Junction temperature T~ max. 150 ° C 

Reverse recovery time when switched from 
IF =50AtoVR>_30V 

dI 
with — 

dt 
= 50 A/µs; TJ = 25 ° C trr < 0.7 µs 

MECHANICAL DATA 

~~~ ~ 

N 

E 

2z5m°~ 

13.5 
11.5

mm. 

E 
0 
ui 

Dimensions in mrn 

insulating tube 
a 

_ ~ ~ conducting cross 

i section nominal 6mmt

~; 

mounting height44~ 

121 
111 

Net weight: 42 g 
Diameter of clearance hole: max. 8. 5 mm 

Torque 

6.9 
6.3 

rza~u 

on nut :min 40 kg cm 
(4 Newton-metres) 

max. 60 kg cm 
(6 Newton-metres) 

~,: 
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BYX59 
SERIES 

All information applies to frequencies up to 50 kHz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages 1) BYX59 - 200 300 -100 500 

Continuous reverse voltage VR 

Crest working reverse voltage VRWM

Repetitive peak reverse voltage VRRM 

Non-repetitive peak reverse 
voltage (t s 10 ms) VRSM 

Currents 

max. 

max. 

max. 

max. 

200 

200 

200 

220 

300 

300 

300 

330 

400 

-100 

400 

440 

500 V 

500 V 

50(1 V 

550 V 

Average forward current (averaged 
over any 20 ms period) up to Tmb = 105 ° C 1F(AV) max. 70 A 

at Ttttb = 125 ° C 1F(AV) max. 40 A 

Forward current (d. c. ) IF max. 120 A 

R. M. S. forward current 1F(RMS) iiia X. 120 A 

Repetitive peak forward current 1FRn4 max. 1000 A 

Non-repetitive peak forward curren± 
(t = 10 ms; half sine wave) Tj = 150 °C prior to surge IFSM max. 1200 A 

I squared t for fusing (t = 10 ms) I 2t max. 7200 A2s 
dI 

Rate of change of commutation current 
_ 

dt 
max. 100 A/µs 

Temperatures 

Storage temperature Tstg -65 to +150 °C 

Junction temperature Tj max. 150 °C 

THERMAL 

From junction to mounting base Rth j-mb = 0.4 ° C/W 

From mounting base to heatsink 
without heatsink compound Rth mb-h = 0. 4 °C/W 

with heatsink compound (e. g. Dow Corning 340) Rth mb-h = 0. 2 °C/W 

Transient thermal impedance; t = 1 ms Zth j-mb = 0.045°C/W 

1) To ensure thermal stability Rth j_a < 0. 75 °C/W (continuous reverse voltage) or 

For smaller heatsinks Tj max should be derated. For a. c. see page 4. 
For continuous reverse voltage: Rth j-a = 1 °C/W, then Tj max = 145 ° C 

Rth j-a = 1. 2 ° C/W, then Tj max = 140 ° C 

June 1970 



BYX59 
SERIES 

CHARACTERISTICS BYX59 - 200 300 400 500 

Forward voltage 
IF = 250 A; Tj = 25 ° C ~~F < 1.8 1.8 1.8 1.8 Vl ) 

Peak reverse current 
IRM < 25 25 18 15 mA 0 

VRM - VRWMmax> Tj = 125 C 

Reverse recovery when switched from 
IF =50AtoVR>_30V 

with - 
d 

= 50 A/µs; Tj = 25 ° C 

reverse recovery charge Qs < 7. 5 µC 
reverse recovery time trr < 0. 7 µs 
fall time tf < 0.3 µs 

~F 1F 

OPERATING NOTES See also general pages at the beginning of this section. 

1. Square wave operation 
When IF has been flowing sufficiently long for steady state to be established, there 
will be a charge due to minority carriers present. Before the device can block in 
the reverse direction this charge must be extracted. This extraction takes the 
form of a reverse transient (see figure above). The majority of the power dissi-
pation due to the reverse transient occurs during tf as the rectifier gradually 
becomes reverse biased, and the mean power will be proportional to the operating 
frequency. The mean value of this power loss can be derived from the graph on 
page 4. 

2. Sine wave operation 
Power loss in sine wave operation will be considerably less o~,ving to the much 
slower rate of change of the applied voltage (and consequently lower values of 
-dI/dt), so that power loss due to reverse recovery may be safely ignored for 
frequencies up to 20 kHz. 

APPLICATION INFORMATION 

See general pages at the beginning of this section. 

1) Measured under pulsed conditions to avoid excessive dissipation. 
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BYX59 
SERIES I

7259002 

125 

P 
lW) 

100 

75 

50 

25 

P=power excluding switching losses 
single phase: a=1.6 
3-phase a=1.75 a=  IFIRM51 

6-phase a=2.4 IFIAVI 

interrelation between the power 
(derived from the left hand graph) 
and the max. allowable temperatures 

 Rthmb—a=  

11111 t .7~r ,.61 d.̀ . 1111111111111►0.2°c/W 111111 
■■■■■ a=2.4I~I►I■■I~■■■■■■■■■■■■■■■, ~~~~~Nr ~~;u;;n;~;;;;n~;;~1;;;;■ X1111111111 
111111~!IIIa1111111Ni1111 ~i ~ ~ 
11111%i%1/%IIIIINIINIIII~I ̀1111111111111N1 
111/J.,/,/I~IIIIIIIIIIIIIIIIIIC~1►1~►1\1►11111111 
Ills'~1l111111 1111111111111111`1►1111`11111111 
li,~~• .~~t`~ 

1 ~~~ /~ ~ ~~

Tmb '~) 

1°C) 

100 

110 

120 

130 

140 

150 
0 25 50 75 0 50 100 150 200 

IFIAV) IA) Tambl°~ ) 

*) Tmb-scale is for comparison purposes only and is correct only for Rtn mb—a ~ 1.1 °C/W 

10 7259244 

Zth j—mb 

(°C/W) 

10-z

10 
3 

10-3

1 ~ I I l I~ ~1 ~ t 1 I III 

transient thermal impedance from junction to mounting base versus time   

 ~~lilll~ II ~ 
... .1~~~~~~~1111~ 

~S'sINRI~■iiilili~~iililii~■~IIIII;N■ illlii~■Illlill 
=illllll~■IIIIiIIN■1111111 ■IIIIIIIN■Illiill~■1111111~~imi~■~~~mi~■~~iim~■~ inu~■~~~mi~~~~~iil 

10-̀  10-~ 

l I 
tOz timelsl 103
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BYX59 
SERIES 

2000 

I FS(RMS) 

lA)  

1500 

1000 

500 

0 

7259060.1 

maximum permissible non-repetitive 
r.m.s.forward current based on 
sinusoidal currents (f=50 Hz) 
I 

/ L_~ ~ time 
each current pu se is followed by 
the crest working reverse voltnge 

Tj=150°C prior to surge) 

~. 

10-3

300 

IF

(A) 

200 

100 

10 z 

72 59076 

I 
—Tj=25oC 
--Tj=150 C 

i1
typ max 

I 
1

1 

0 
0 

f 
i .~

VF(V) 2 

10-t

104

103

1oz 

10 

duration (s) 10 

7259079 

ty~, 

10 tO Z VR (V) 103
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BYX59 
SERIES 

100 

as 
(NC) 

10 

1 

0.1 

t0 

t rr 
(Ns) 

1 

10 ~ 

10 2

7207515 

IF
dI 

-dt 

IR ds 

Tj =25°C 
maximum values 

1ppP
tF" 50P 

w_ . 
~ 2oP-

II SOP 

 5P 

10 
- dt (A/Ns) 100 

7Z 590'/8 

Ti = 25°C 
max. values 

IF=50A 
20A 

SA  '-
10A 

10 
- td  IA~Ns 

p2 

100 

~s 
(NC) 

10 

1 

0.1 

10 

trr 

(NSJ 

1 

10 ~ 

10 2

7207516 

IF

IR 

maximum values 
 T -150°C 
 ~ p,. 

00 
1F ~~ ~~ 

/  pP 

OA 

%J' 10A 

5A 

10 - dt (A/Ns 100 

7299077 

T~ =150°C 
max. values 

Ip=50A 
20A 

SA 10A 

10 - dt 
1A~Ns) 

102 

6 June 1970 



BYX 59 
SERIES 

72070631 

  aI' 
 at , /oo 

sogius

2oA/NS 

10A/Ns 

5A/Ns 

100_IF(A 50 

'' RNs 

1

_ I F =forward current just 
— before switching-off 

0 

50 

I I I PR(AV)
 T -150°C  (yy) 

I l l l  100 
Nomogram: Power loss PR(AV)due to switching only (square wave operation) 

I 

- 1 
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Thyristors, discs, triacs 



THYRISTORS 

DIACS, TRIACS 

TYPE SELECTION CHART 

Maximum reverse voltage: VRRM (V) 

100 

1 

200 300 1 400 I 500 J 600 800 1000 1200 1400 

BTX18series 

1600 

2 BT100Aseries 

~ 6.5 

H .. 

a~ 14 
~,  
a 
U 

N 

~ 16 
C 
O 

bo  ~a 
20 

BT101;102series 

~- 79series 

BTW47series-M(U) 

:~: BTW30series :~:~:~: 

BTY87series 

BTY9lseries 

BTW92series-M(U) 

~ 22 BTW3lseries ;:;:~:~: : : :: 

k 30 BTW24series-M(U) 

70 BTW23series-M(U) 

160 BTX4lseries 

general purpose types 

fast turn-off types 

L7iac BR100 : V(Bp) = 28 to 36 V; IFRM = 2A 

Triac BTX94-400 to 1200 : IT(~g) = 25A 

Thyristor tetrode BRY39 : 70 V; 250 mA 

Pulse modulator thyristor BTX95-500R to 800R : IT(~S) = 15A 

1 September 1971 



General 

THYRISTORS 

DIACS, TRIACS 

OPERATING NOTES 

When there is a possibility that transients, due to the energy stored in the 
transformer, will exceed the maximum permissible non-repetitive peak re-
verse voltage 1), a damping circuit should be connected across the trans-

former. 
Either a series RC circuit or a voltage dependent resistor may be used. 
Suitable component values for an RC circuit across the transformer primary 
or secondary may be calculated as follows: 

VRSM RC across primary 
of transformer 

RC across secondary 
of transformer ~'

C (µF) R (S2) C (µF) R (S2) 

2.0 2001
150 2251magT2 200 

V1 C V1 C 

1.5 400I~ 
225 4501magT2 275 

C Vl C V1

2 
1.25 

260 310 
C 

550
Imag
V1 C 

6201magT 
V1 

1 .0 8001 3C i
9001m~gT2 3~O 

1 1 

where Imag =magnetising primary r.m.s. current (A) 

V I =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

T = V1/V2 

VRSM =the transient voltage peak produced by the transformer 

VRWM =the actually applied crest working reverse voltage 

The capacitance values calculated from the above table are minimum values; to al-
low for circuit variations and component tolerances, larger values should be used. 

l) For controlled avalanche types read: non-repetitive peak reverse power. 

June 1970 
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BR 100 

ti 

SILICON BI-DIRECTIONAL TRIGGER DEVICE 

Silicon bi-directional trigger device in a DO-14 plastic envelope intended for use in 
triac and thyristor trigger circuits. 

QUICK REFERENCE DATA 

Breakover voltage 

Breakback voltage at IF = 10 mA 

Repetitive peak current (t _< 20 µs) 

V(B0) 28 to 36 V 

OV > 6 V 

IFRM max. 2 A 

MECHANICAL DATA 

DO-14 

Dimensions in mm 

The envelope fulfils the accelerated damp heat test described in I.E.C. publication 
68.2 (test D, severity IV, 6 cycles). 

RATINGS (Limiting values) I) 

Total power dissipation up to Tam  = 70 °C Plot max. 150 mW 

Repetitive peak current (t < 20µs) IFRM max. 2 A 

Storage temperature Tstg -65 to +100 oC 

Junction temperature Tj max. 100 oC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a 0.2 °C/mW 

I) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 
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BR 100 

CHARACTERISTICS T~ = 25 oC unless otherwise specified 

Breakover voltage at 
dt 

= 10 V/ms V(BO) 28 to 36 V 

Breakover voltage symmetry I V(BO) I -V(Bp) III I < 3 V 

Breakback voltage 

4V = V(gp) - V~V > 6 V IF = 10 mA; 
d[ 

= 10 V/ms 

Breakover current I(Bp) < 20 µA 

I 

tOmA 

V(Bo)>Q Vw >a 

Test circuit for peak output voltage 

10mA 

I(BO) I 

VW I V(a0) I V 

BR100 

9209224 

20.(]. 

VM measured across a resistor of 20 S2 (instead of a thyristor) will be > 5 V. 

2 September 1971 



BRY39 

THYRISTOR TETRODE 

The BRY39 is a planar p-n -p -n trigger device in a TO -72 metal envelope, intended 
for use in switching applications such as relay and lamp drivers, sensing network for 

temperature, etc. 
For the applications of the BRY39 as SCS see Handbook Part 3, section SWITCHING 

TRANSISTORS and as PROGRAMMABLE UNIJUNCTION TRANSISTOR see Handbook 

Part 3, section SWITCHING TRANSISTORS. 

QUICK REFERENCE DATA 

Continuous voltages VD = VR max. 70 V 

Repetitive peak voltages VDRM = VRRM max. 70 V 

On-state current up to Tcase = 85 °C IT max. 250 mA 

Non-repetitive peak on-state current 

t = 10 µs; T~ = 150 °C prior to surge ITSM max. 3 _ A 

Junction temperature 

Rate of rise of on-state current 

T~ 

dI7' 
dt 

max. 

max. 

150 oC 

20 A/µs 

MECHANICAL DATA 

Anode gate connected to case 

TO-72 max \ 45 

~\ \~ k k9 

ag +~ 2.54 ~~-

+ TOx i

Accessories supplied on request: 56246; 56263 

4.8 
max 
i 

Dimensions in mm 

maxi  ~ 12.7min --y 

MEANING OF SYMBOLS 

kg 
cathodegate 

+0.48 
fmax 

IZ60IJB 

anode 
a 

k 
cathode 

ag 
anodegate 

7 Z 60690 
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BRY39 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

Voltages 1) 

Continuous voltages VD = VR max. 70 V 

Repetitive peak voltages VDRM = VRRM max. 70 V 

Non-repetitive peak voltages VDSM = VRSM max. 70 V 

Currents 

On -state current (d. c.) up to Tcase = 85 ° C IT max. 250 mA 
up to Tamb = 25 °C IT max. 175 mA 

Repetitive peak on-state current 
t = 10 µs; S = 0.01 ITRM max. 2.5 A 

Non-repetitive peak on -state current 
t = 10 µs; Tj = 150 ° C prior to surge ITSM max. 3 A 

Rate of rise of on -state current after 
triggering to IT = 2.5 A do max. 20 A/Ns 

CATHODEGATE TO CATHODE 

Voltage 

Reverse peak voltage VRGKM max. 5 V 

Current 

Forward peak current IFGKM max. 100 mA 

ANODEGATE TO ANODE 

Voltage 

Reverse peak voltage VRGAM max• 70 V 

Current 

Forward peak current IFGAM max. 100 mA 

TEMPERATURES 

Storage temperature Tstg —65 to +200 °C 

Junction temperature Tj max. 150 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j -a = 0.45 ° C/mW 

From junction to case Rth j -c = 0. 15 ° C/mW 

1) These ratings apply for zero or negative bias on the cathodegate vrith respect to 
the cathode, and when a resistor R <_ 10 kS2 is connected between cathodegate and 
cathode. 
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BRY39 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages 

On -state voltage 
IT = 100 mA; T~ = 25 ° C 

Rate of rise of off -state voltage 
that will not trigger any device 1) 

VT 

dVD ] 
) 

< 1.4 V 

dt 

Currents 

Peak. reverse current 
V,*~ = 70 V; T~ = 25 ° C IRM 

typ. 
< 

1 
100 

nA 
nA 

T~ = 150 ° C IRM < 2 NA 

Peak off -state current 
°C 

typ. 1 nA 
VDM = 70 V; T~ = 25 IDM < 100 nA 

T~ = 150 °C IDM < 2 NA 

Holding current; RGK = 10 k52; RGP, = 220 k52; T~ = 25 ° C IH < 250 NA 

CATHODEGATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 
VD=6V;T~=25 ° C VGKT > 0.5 V 

Current 

Current that will trigger all devices 
VD=6V;T~=25 ° C IGKT > 1 NA 

ANODEGATE TO ANODE 

Voltages 

Voltage that will trigger all devices 
VD=6V;T~=25°C VGAT > I V 

Current 

Current that will trigger all devices 
VD=6V;RGK=lOkS2;T~=25 ° C IGAT > 100 NA 

I) The dVD/dt is unlimited when the anodegate lead is returned to the anode supply 
voltage through a current limiting resistor. 
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BRY39 

SWITCHING CHARACTERISTICS 

Turn -on time (ton = td + tr) 

VD=15 V;I7.=150mA 

RGK = 10 1~2; T~ = 25 ° C toa < 300 ns 

Circuit -commutated turn-off time 

VD =VR=IS V;IT=150mA 

RGK = 10 kSt; T~ = 25 ° C 

~~ 

toff < 3 µs 
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BRY39 

300 

IT
(mA) 

200 

100 

7260691.1 

o ~~ 

s~o 

1 
0  
0 

10~ 

Z ih 1 _°

(°C/WI 

103

,02

10 

1 

100 T (°CI 200 

600 

IT
(mA ) 

400 

200 

7260693 

max values 

 TI -25°C, T'=150°C 

0  
0 VT (VI 

7260414.1 
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SRY39 

7260695.1 

T°mb=25°C 

6 =0.01 ►tplf 
~T-► 

t 
5 

T 
0.02 
0.05 
0.1 

0.2 
0.5 

10-

10"2 

10-2

IT
(A) 

1 

10"~ 

10-2
10'2

10-~ 10 tp (m sl 102

7260696.1 

J Tamb=70°C

6=0.01 

Q02 

► tpl~-
f-T -y 5 T

0.0 5 

0.1 

0.2 

0.5 

10-~ 10 t p (ms) 102

6 April 1971 



BRY39 

103

IR

Io 
InAI 

10z

10 

1 

7260694.1 

VD- VR - 70V 

typ 

l

10'0 
50 100 Tj 1°CI 150 
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BRY39 

APPLICATION INFORMATION 

Sensing netwo~ic 

t12V 

-12V 

RS must be chosen in accordance with the light, temperature, or radiation intensity 
to be sensed; its resistance should be of the same order as that of the potentiometer. 

In the arrangement shown, a decline in resistance of RS triggers the thyristor, closing 
the relay that activates the warning system. If the positions of R5 and the potentio-
meter are interchanged, an increase in the resistance of RS triggers the thyristor. 

April 1971 



BT100A 
SERIES 

SILICON THYRISTORS 

Plastic encapsulated p-gate silicon thyristors, intended for motor control in food 
mixers, sewing machines and hand drills, and for use in switching, ignition and 
starting systems. The series consists of the reverse polarity types: BT100A-300R; 
BT100A-500R. 

QUICH REFERENCE DATA 

BT100A-300R SOOR 

Crest working voltages VDWM ' VRWM 
max. 200 400 V 

Repetitive peak voltages VDRM = VRRM 

Average on-state current up to Ttab=75°C 1T(AV) 

max. 

max. 

200 400 V 
~~~ 

2 A 

R.M.S. on-state current 1T(RMS) 

Non-repetitive peak on-state current 

t = 10 ms; Tj = 100 °C prior to surge 1TSM 

Junction temperature Tj 

max. 

max. 

max. 

4. 5 A 

40 A 

100 °C 

MECHANICAL DATA 

4 6 max 
~ f 

chamfer to —+ 
indicate gate lead 

16~ 

3.4 
3.2 

1.3 
0.9 

0.9+ 
0.5' 

3 

a 
f 8.2 

7.8 
~ 23.9max —+ 

Dimensions in mm 

9.Bmax 12.7min 

~ 2.8 
2.4 

7261707 

+0.5

—~ 1.5 
k 'min 

1.3 
max 

w 
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BT100A 
SERIES 

All information applies to frequencies up to 400 Hz. 

RATINGS Limitingvalues in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

Voltages  1)

BT100A - 300R 500R 

Continuous reverse voltage VR max. 200 

Crest working voltages VDWM =VRWM max. 200 

Repetitive peak voltages 
(S < 0.01) 

Non-repetitive peak reverse voltage 
(t < 10 ms) 

Continuous off -state voltage 

Non-repetitive peak off-state 
voltage (t < 10 ms) 

VDRM = VRRM max, 

VRSM 

VD 

VDSM 

300 

max. 300 

max. 200 

max. 300 

400 V 

400 V 

500 V 

500 V 

400 V 

500 V 

Currents (for overload conditions see curve on page 6) 

Average on-state current (averaged 
over any 20 ms period) up to Ttab = 75 ° C IT(AV) max. 2 A 

On-state current (d.c.) IT max. 4.5 A 

R. M.S. on-state current IT(RMS) max. 4.5 A 

Repetitive peak on-state current ITRM max. 20 A 

Non-repetitive peak on-state current 
(t = 10 ms; half sine wave) Tj = 100 ° C prior to surge ITSM max. 40 A 

I squared t for fusing (t = 10 ms) I2t max. 8 A2s 

Rate of rise of on-state current after 
triggering with IG = IGT to I.I. = 20 A 

Starting current 

1) 

dIT 

at 
max. 100 A/µs 

see page 5 

To ensure thermal stability: Rth j-a < 3 7.5 ° C/W (d. c. blocking) or < 60 °C/W (a. c. ) 
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BT100A 
SERIES 

RATINGS (continued) 

GATE TO CATHODE 

Voltages 
Forward peak voltage 
Reverse peak voltage VRGM max. 5 V 
Current 
Forward peak current IF GM max. 250 mA 

Power dissipation 
Average power dissipation (averaged over 

any 20 ms period) PG(AV) max. 100 mW 
Peak power dissipation PGM max. 1 W 

TEMPERATURE S 
Storage temperature Tstg —40 to +100 ° C 
Junction temperature Tj max. 100 ° C 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 75 °C/W 
From junction to tab Rth j-tab 8 °C/W 

From tab to heatsink 
without heatsink compound Rth tab-h 3 °C/W 

with heatsink compound, (e. g. Dow Corning 340) Rth tab-h 1 °C/W 

Transient thermal impedance; t = 1 ms Zth j-tab 0.9 ° C/W 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages BT100A - 300R 500R 

On-state voltage 
IT=SA;Tj=25 ° C VT < 1.4 1.4 V1)

Rate of rise of off -state voltage that will 
not trigger any device; Tj = 100 ° C 

d 
DD < 10 10 V/µs 

Currents 
Peak reverse current at Tj = 100 °C 

VRM = VRWMmax IRM ~ 2 1 mA 

Peak off -state current at Tj = 100 °C 

VDM = VDW Mmax IDM < 2 1 mA 

Latching current; Tj = 25 °C IL t3'P• 10 10 mA 
< 40 40 mA 

Holding current; Tj = 25 °C IH typ• 4 4 mA 
< 15 15 mA 

l~ Measured under pulsed conditions to avoid excessive dissipation. 
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BT100A 
SERIES 

CHARACTERISTIC (continued) 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 

VD=6 V;T~= 25°C VGT > 2 V 

VD=6V;T~= , 40°C 

Voltage that will not trigger any device 

VGT > 2.5 V 

VD = VDRMmax; T~ = 100 ° C 

Current 

VGD < 0.20 V 

Current that will trigger all devices 

VD =6V;T~= 25°C IGT > 10 mA 

VD=6V;T~= -40 ° C 

SWITCHING CHARACTERISTICS 

IGT > 15 mA 

Turn-on time when switched from 

VD = VDW Mmax to IT = 3 A 
Gate source 5 V; 100 S2; T~ = 25 ° C 

Turn-off time when switched from 

ton typ. 1.3 µs 

IT = 1 A; ~d D = 10 V/µs; T~ = 25 ° C tq typ. 10 µs 
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BT100A 
SERIES 

OPERATING NOTES 

1. The thyristors may be soldered directly into the circuit but a thermal shunt should 
be used to keep heat conduction to the junction to a minimum. 

2. Overload conditions 

The method of using the graph below is as follows: 
Starting with the curves of dissipation versus mean on-state overload current, 

for a particular current value trace upwards to meet the appropriate form factor 
curve. Then trace horizontally until the appropriate heatsink curve is reached. 
Finally trace downwards to determine the permitted overload time. After the 
permitted overload time the device must revert to normal operations as derived 
from the graph on page 6. 
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BT100A 
SERIES 
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BT100A 
SE RTES 

7210313 
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BTI~I SERIES 
BT~OZSERIES 

SILICON THYRISTORS 

P -gate silicon thyristors in a TO-64 metal envelope, intended for use in domestic 
applications. The series consist of the reverse polarity types (stud-anode) 
BT101-300R; BT101-500 R; BT102-300R and BT102-500R. 
The BT101series has a higher triggering sensitivity. 

QUICK REFERENCE DATA 

Crest working reverse voltage 

Crest working off -state voltage 

Average on-state current (Tmb = 85 oC) 

R.M.S. on-state current 

BT101; BT102-300R 

VRWM 

VDWM 

ITAV 

IT(RMS) 

Non repetitive peak on-state current(t=10 ms) ITSM 

Junction temperature 

Current to trigger all devices 
VD=6V;Tj=25oC 

Tj 

500 R 

max . 200 

max. 200 

max. 

max. 

max . 

max. 

BT 101 IGT ~ 
BT102IGT ~ 

400 V 

400 V 

6.5 A 

15 A 

55 A 

125 °C 

10 mA 
50 mA 

MECHANICAL DATA 

TO-64 

N• 
m ~- I ~w v v 

9.5 .J1 

10-32UNF 

Diameter of hole in heatsink: max. 5.2 mm 
Accessories available: 562N5, (56262A) 

Dimensions in mm 

Torque on nut: min. 9 cmkg 
max. 17 cmkg 
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BT1~1 SERIES 
BT~OZSERTES 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

Voltages 1) BT101; BT102-300R 500R 

Crest working reverse voltage 
Repetitive peak reverse voltage 

Non repetitive peak reverse voltage 
(t _< 10 ms) 

Crest working off -state voltage 
Repetitive peak off -state voltage 

Non repetitive peak off -state voltage 
(t<lOms) 

VRWM 

VRRM 

VRSM 
VDWM 

VDRM 

VDSM 

max. 200 

max. 300 

max . 300 
max . 200 

max . 300 

max . 300 

400 V 

500 V 

500 V 
400 V 

500 V 

500 V 

Currents (for overload conditions see curve on page 8) 

Average on-state current (averaged over 
any 20 ms period) Tmb = 85 oC ITAV max. 6.5 A 

R.M.S. on-state current IT(RMS) max. 15 A 
Repetitive peak on-state current ITRM max. 50 A 
Non repetitive peak on-state cur. rent (t = 10 ms) 

(see also page 7) I SM max. 55 A 
I squared t for fusing (t _< 10 ms) I~t max. 15 A2s 

dIT 
Rate of rise of on -state current dt max. 50 A/µs 

Starting current see page 7 

GATE TO CATHODE 

Voltages 

Forward peak voltage 
Reverse peak voltage 

Current 

Forward peak current 

Power dissipation 

Average power dissipation (averaged 
over any 20 ms period) 

Peak power dissipation 

VFGM 
VRGM 

max. 10 V 
max. 5 V 

IFGM max. 2 A 

PGAV 

PGM 

max. 0.5 W 
max. 5 W 

1) These ratings apply to a gate voltage range of —5 to +0.25 V. 
To ensure thermal stability: Rth j -a ~ 20 oC/W (d.c.) or 5 40 oC/W (a.c.). 
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BT~O1 SERIES 

BT1 ~2 SE RIES 

RATINGS (continued) 

Temperatures 

Storage temperature Tstg -55 to +125 oC 

Junction temperature Tj max. 125 °C 

THERMAL RESISTANCE 

From junction to mounting base Rth j -mb 3 °C/W 

From junction to ambient in free air 
with nut and washer Rth j-a = 40 oC/ W 

From mounting base to heatsink for a torque 
of 9 kg cm on the nut Rth mb-h = 0.5 oC/W 

CHARACTERISTICS Tj = 125 oC unless otherwise specified 

ANODE TO CATHODE 

Voltage 

On-state voltage 
IT = 20 A; Tj = 25 °C VT < 2,3 V 1) 

Currents 

Reverse current 

VR = VRWMmax IR < 1.5 mA 

Off-state current 

VD = uDWMmax ID < 1.5 mA 

GATE TO CATHODE 

Voltages 

Voltage to trigger all devices BT101 BT102 

VD = 6 V; Tj = +25 oC > VGT 2 2.5 V 
VD=6 V; Tj = -10 °C VGT > 2.1 2.8 V 

Voltage not to trigger any device VGD < 0.25 V 

Current 

Current to trigger all devices BT101 BT102 
Vp = 6 V; Tj = +25 oC IGT > 10 50 mA 
VD=6 V;Tj=-lOoC IGT > 13 65 mA 

I) Measured under pulsed conditions to prevent excessive dissipation, 

June 1.969 3 



BT1O~ SERIES 

BT1®2SERIES 

OPERATING NOTES (See also general pages at the beginning of this section) 

1.The gate and cathode connectors should not be bent or twisted; they should be sol-
dered into the circuit so that there is no strain on them. 
During soldering the heat conduction to the junction should be keptto a minim um 
by using a thermal shunt. 

2 Overload conditions 

The method of using the graph below is as follows: 
Starting with the curves of dissipation versus mean on-state overload current, for 
a particular current value trace upwards to meet the appropriate form factor curve. 
Then trace horizontally until the appropriate heatsink curve is reached. Finally 
[race downwards to determine the permitted overload time. After the permitted 
overload time the device must revert to normal operation as derived from the graph 
on page 5. 
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BT1~1 SERIES 

BT1~2SERIES 
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Determination of the heatsink thermal resistance. 

Example: 

Assume a thyristor, used in a single phase rectifier circuit. 

conduction angle 
average forward current 
ambient temperature 

a = 1800

ITAV = 4 A 

Tamb = 70 oC 

85 

Tmb 
(°C) 

105 

125 

From the left hand part of the graph above it follows that at ITAV = 4 A and a = 180° 

in a single phase rectifier circuit the average forward power +average leakage 

power = 6.4 W . 

From the right hand part of the graph above follows the thermal resistance, re-

quired for Ptot = 6.4 W at Tamb = 70 oC 

Rth mb-a = 5 oC/W 
The contact thermal resistance Rth mb-h = 0.5 oC/W 
Hence the heatsink thermal resistance should be: 

Rth h -a = Rth mb-a - Rth mb-h = (5 - 0. S) oC/W = 4. 5 oC/W 

The applicable heatsink(s) may then be found in the section HEATSINKS. 
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BT 101 SERIES 
BT102SERIES 
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BT101 SERIES 

BT102SERIES 
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BTW23SERIES-M 

BTW23SERIES-U 

70 A AVALANCHE THYRISTORS 

Silicon thyristors in metal envelopes, with avalanche properties. 
A version with guaranteed values of avalanche voltage and avalanche power can be 
supplied on request. 
BTW23series -M has metric thread, BTW23series-UUNF thread. Both series consist 
of reverse polarity types (anode to stud) identified by a suffix R: 
BTW23-600RM to 1600RM and BTW23-600RU to 1600RU. 

QUICK REFERENCE DATA 

Repetitive peak voltages 

VDRM = VRRM 

Crest working voltages 
VDWM = VRWNi 

Forward breakover 
voltage V(gp) 

BTW23-600RM 
BTW23-600RU 

800RM 
800RU 

1000RM 
1000RU 

1200RNI 
1200RU 

1400RM 
1400RU 

1600RN 
1600RU 

max. 600 800 1000 1200 1400 1600 V 

max. 600 800 1000 1200 1200 1200 V 

> 700 900 1100 1300 1400 1600 V 

Average on -state current up to Tmb = 85 ° C IT(AV) max. 70 A 

R.M.S. on -state current 1T(RMS) max. 110 A 

Non -repetitive peak on-state current 
t = lOms; Tj = 125 ° C prior to surge ITSM max. 1500 A 

Junction temperature Tj max. 125 oC 

Rate of rise of on-state current after triggering 
dI'I' 
dt 

max. 300 A/Ns 

Rate of rise of off -state voltage 
that will not trigger any device 

dVD 
< 200 V /N s at 

MECHANICAL DATA see page 2 
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BTW23 SERIES-M 

BTW235ERIE5-U 

MECHANICAL DATA 

l ~ 1 

~' " x 20UNF 
or M12x 1.5 

BTW235ERIES-M: 
MI2x 1.5 
BTW235ERIES-U: 

--3' "x 20UNF 

a 

3 

9.6'"'" 

red insulating 
tubes 

8.9R1O~ 

21.0  28.6'"°" . 

~2 «: 
in. mounting height63.~ 

Net weight: 108 g 
Diameter of clearance hole: max. 13.Omm 

conducting cross 
section nominal 
10 mm2

Dimensions in mm 

8.8 "'~' 

~ thickness ~ 

k 

27.0 

  thickness 0.5 

Torque on nut: min. 90 kg cm 
(9 Newton -metres) 

max. 175 kg cm 
(17.5 Newton -metres) 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Nlaxilnum System (IEC 134) 

ANODE TO CATHODE 

Voltages 1) 
Non -repetitive peak 

voltages (t < 10 ms) 

VDSM 2) = VRSM 
Repetitive peak voltages 
(S<0.01) VDRM=VRRM 

Crest working voltages 

VDWM = VRWM 
Continuous voltages 

VD = VR 

BTW23-600RM 
BTW23-600RU 

800RM 
800RU 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RU 

max. 700 900 1100 1300 1400 1600 ' 

max. 600 800 1000 1200 1400 1600 

max. 600 800 1000 1200 1200 1200 ' 

max. 600 800 1000 1200 1200 1200 

V 

V 

1) To ensure thermal stability: Rth j -a < 0. 75 ° C/W (d. c. blocking) or < 1.5 ° C/W 
(a. c.). For smaller heatsinks Tj max should be derated. For a. c. see page 6. 

2 ) Higher off-state voltages may be applied without damage, but at voltages higher than 
the minimum forward breakover voltage (p,4) the thyristor may switch into the 
on-state. The rate of rise of on-state current should not exceed 100A/Ns. 
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BTW235ERIES-M 

BTW 23 SERIES-U 

RATINGS (continued) 

Current s 

Average on -state current (averaged 
over any 20 ms period) up to Tmb = 85 ° C IT(AV) max. 70 A 

On -state current (d. c.) IT max. 110 A 

R.M.S. on -state current IT(~g) max. 110 A 

Repetitive peak on-state current ITS max. 1000 A 

Non-repetitive peak on -state current 
(t =10 ms; half sine wave) Tj = 125° C prior to surge 

I2t for fusing (t = 10 ms) 

Rate of rise of on -state current after 
triggering with IG = IGT to IT = 3 x IT(AV) 
dIG/dt =1 A /N s (see upper nomogram on page 11) 

Rate of rise of on -state current 
after breakover 

Rate of change of commutation current 

GATE TO CATHODE 

Voltage 

Reverse peak voltage 

Power dissipation 

Average power dissipation 

(averaged over any 20 ms period) 
Peak power dissipation 

TEMPERATURE S 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to mounting base 

From mounting base to heatsink 

Transient thermal impedance; t = I ms 

ITSM 

I2t 

dIT 
at 
dIT 
at 
see lower nomogram on page 11 

max. 1500 A 

max. 11000 A2s 

VRGM 

max. 300 A/Ns 

max. 100 A/Ns 

max. 10 V 

PG(AV) max. 2 W 
PGM max. 10 W 

Tstg 

Tj 

Rth j-mb 

Rth mb -h 

Zth j-mb 

- 55 to +125 °C 

max. 125 ° C 

= 0.3 °C/W 

= 0. 1 ° C/W 

= 0.015 ° C/W 
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BTW235ERIE5-M 
BTW235ERIES-U 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages 

On-state voltage 
IT = 500 A; Tj = 25 ° C 

Forward breakover voltage 
up to T j = 125 ° C 

Rate of rise of off-state 
voltage that will not 
trigger any device; T j=125°C 

Currents 

Peak reverse current 

VRM=VRWMmax~ Tj=125°C 

Peak off-state current 

VDM=VDWMmax: Tj=125°C 

BTW23-600RM 
BTW23-600RU 

800RM 
800RL1 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RU 

V-~- < 2, 5 2.5 2.5 2.5 2.5 2.5 V 

V~BO~ > 700 900 1100 1300 1400 1600 V 

dVD 
200 200 200 200 200 200 V, < 

dt 

IgM < 20 18 15 ]3 13 13 m 

InM < 20 18 15 13 13 13 m 

Ns 

A 

A 

Holding current; T j =25 °C IH < 200 mA 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 
VD=6V;Tj=25 ° C VGT > 2, 5 V 

Voltage that will not trigger any device 

VD=VDRMmax~ Tj=125 ° C VGD < 250 mV 

Current 

Current that will trigger all devices 
VD = 6V; Tj=25 ° C IGT > 200 mA 
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BTW 23 SERIES-M 
BTW23SERIES-U 

CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS 

Turn -on time (ton =td + tr ) when switched from 

VD = VDWMmax to IT = 100 A 
IGT = 200 mA; dIC,/dt = lA/µs; T~ = 25 ° C 

Circuit -commutated turn-off time when switched 
from IT = 50 A to VR > 50 V 
with -dIT/dt=50A/Ns; dVD/dt=200V/Ns; Tj=125 ° C 

Tj=25 ° C 

Spread of reverse recovery charge (Qsmax-Qsmin) 
when switched from IT = 70A to VR = 50 V 
with-dIT/dt = l0A/Ns; Tj=125 ° C 

OPERATING NOTES 

t°❑  < 2.5 µs 

tr  typ. 1 µs 

tq typ. 100 Ns 
tq < 200 µs 
tq typ. 60 µs 
tq < 120 µs 

OQs < 50 µC 

1. Switching losses in commutation 

For applications in which the thyristor is forced to switch from an on-state cur-
rent ITS to a high reverse voltage at a high commutation rate (-dI/dt), consult 
the ncmogram on page 11 to findthe increase in total average power. This increase 
must be added to the loss from the curves on page 6. 
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BTW235ERIE5-M 
BTW235ERIE5-U 

9259352 
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BTW235ERIES-M 
BTW235ERIES-U 
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BTW23SERIES-M 
BTW23SERIES-U 
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BTW 235ERIE5-M 

BTW23SERIES-U 
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BTW23SERIES-M 
BTW23SERIES-U 

i 

s 

Intermittent overload capability of two BTW23 thyristors in antiparallel connection 
in a single phase a.c. control circuit (e. g. welding). 
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BT W 235ERIES-M 

BTW23SERIES-U 
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2 
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BTW24SERIES-M 
BTW 24SERIES-U 

30A AVALANCHE THYRISTORS 

Silicon thyristors in metal envelopes, with avalanche properties. 
A version with guaranteed values of avalanche voltage and avalanche power can be 
supplied on request. 
BTW24 series-M has metric thread, BTW24 series-U UNF thread. Both series con-
sist of reverse polarity types (anode to stud) identified by a suffix R: 
BTW24-600RM to 1600RM and BTW24-600RU to 1600RU. 

QUICK REFERENCE DATA 

Repetitive peak vol 

VDRM = VRRM 

Crest working volt; 
VDWM = VRWM 

Forward breakove 
voltage V(gp) 

BTW24-600RM 

BTW24-600RU 

800RM 

800RU 

1000RM 

1000RU 

1200RM 

1200RU 

1400RM 

1400RU 

1600RM 

1600RU 

Cages 
max. 600 

ige S 

max. 600 

800 

800 

1000 

1000 

1200 

1200 

1400 

1200 

1600 V 

1200 V 

> 700 900 1100 1300 1400 1600 V 

Average on-state current up to T~ = 85 °C 1T(AV) max. 30 A 
at Tmb = 75 ° C 1T(AV) max. 35 A 

R.M.S. on-state current IT(RMS) max. 50 A 

Non-repetitive peak on-state current 
t = 10 ms; Tj = 125 °C prior to surge 1TSM max. 600 A 

Junction temperature 

Rate of rise of on-state current after triggering 

Tj 
dI'r 

max. 

max. 

125 °C 

300 A/µs 3t 
Rate of rise of off-state voltage 

that will not trigger any device 
dVD < 200 V/µs at 

MECHANICAL DATA see page 2 
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BTW245ERIES-M 
BTW 24SERIES-U 

MECHANICAL DATA 

6.5 ~~ o-.~+a-Ya 

f13 
M 6x 1.25 

or 5/16"z24 UNF 

BTW245eries—M: 
M6x1.25 
BT W 24 series —U' 
5/16"x 24 UNF 

~t 13y 

14.4 •, 
Amax 

16.9max 
11 

Dimensions in mm 

' 6+6 ` 
i• 57 ~i k 

9max 

s _! + 
Z5max 

t min.mouting height 45 —► ~ ~ 

155 

4 OS 

All information applies to frequencies up to 400 Hz. 

ozssou 

RATINGS Limitingvalues in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

Voltages  1)
Non-repetitive peak 

voltages (t < 10 ms) 

VDSM 2) = VRSM 
Repetitive peak voltages 

Crest working voltages 

VDWM = VRWM 
Continuous voltages 

VD=VR 

BTW24-600RM 

BTW24-600RU 

SOORM 

800RU 

1000RM 

1000RU 

1200RM 

1200RU

1400RM 

1400RU 

1600RN 

1600RU 

max. 700 900 1100 1300 1400 1600 

~M max. 600 800 1000 1200 1400 1600 

max. 600 800 1000 1200 1200 1200 

max . 6(1(1 800 1000 1200 1200 1200 

V 

V 

V 

1) To ensure thermal stability: Rth j-a < 1 oC/W (d. c. blocking) or < 2 oC/W (a. c. } 
For smaller heatsinks Tjmax should be derated. For a.c. see page 6. 

2) Higher off-state voltages may be applied without damage, but at voltages higher 
than the minimum forward breakover voltage (p. 4) the thyristor may switch into 
the on-state. The rate of rise of on-state current should not exceed 100 A/µs. 
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BTW24SERIES-M. 

BTW24SERIES-U 

RATINGS (continued) 

Currents 

Average on-state current (averaged 
over any 20 ms period) up to Tmb = 85 ° C IT(AV) max. 30 A 

at Tmb = 75 oC IT(AV) max. 35 A 
On-state current (d. c.) IT max. 50 A 

R.M.S. on-state current IT(R~) max. 50 A 

Repetitive peak on-state current ITRM mom• 400 A 

Non-repetitive peak on-state current 
(t =10 ms ;half sine wave) Tj =125 °C prior to surge ITSM mom• 600 A 

I2t for fusing (t = 10 ms) I2t max. 1800 A2s 

Rate of rise of on-state current after 
triggeringwith I G = IGT to IT = 3 x IT(AV ) dIT 
dIG/dt =1 A/µs (see nomogram on page 9) 

dt 
max. 300 A/µs 

Rate of rise of on-state current 
after breakover 

dIT max. 100 A/µs 

GATE 'TO CATHODE 

Voltage 

Reverse peak voltage VRGM max. 10 V 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms period) PG(AV ) max. 1 W 

Peak power dissipation PGM max. 5 W 

TEMPERATURES 

Storage temperature Tstg —55 to+125 °C 

Junction temperature Tj max. 125 °C 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 0.6 oC/W 

From mounting base to heatsink Rth mb-h = 0.2 °C/W 

Transient thermal impedance; t = 1 ms Zth j-mb = 0.04 °C/W 
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BTK'24SERIES-M 

BTW 245ERIE5-U 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages 

On-state voltage 
IT=100A; Tj=25 °C 

Forward breakover voltage 
up toTj=125°C 

Rate of rise of off-state 
voltage that will not trigger 
any device; Tj =125 °C 

Currents 

Peak reverse current 
VRM=VRWMmax;Tj=125°

Peak off-state current 
VDM = VDWMmax; Tj =125 ° 

Holding current; Tj = 25 °C 

Latching current; T~ = 25 ° C 

GATE TO CATHODE 

Voltage s 

BTW24-600RM 
BTW24-600RU 

800RM 
800RU 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RN 
1600RU 

VT < 2.1 2.1 2.1 2.1 2.1 2..1V 

V~BO~ > 700 900 1100 1300 1400 1600 V 

dVD < 200 200 200 200 200 200 V 
dt 

IRM < 18 15 12 10 10 10 m 

^. i.,u.r < 18 15 12 10 10 10 

IH 

IL 

/µs 

mA 

< 200 mA 

< 300 mA 

Voltage that will trigger all devices 
VD=6V;Tj=25 ° C VGT > 2.5V 

Voltage that will not trigger any device 

VD = VDRMmax; T~ = 125 ° C VGD < 200 mV 

Current 

Current that will trigger all devices 
VD =6V;T~=25°C IGT > 150 mA 
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BTW 24 SERIES-M 

BTW 245ERIES-U 

CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS 

Turn-on time (ton = td + tr) when switched from 
VD = VDWMmax to IT = 100 A ton typ. 2 µs 
IGT = 150 mA; dI~;/dt = 1 A/µs; T~ = 25 ° C tr typ. 1 µs 

Circuit -commutated turn-off time when switched 
from IT = 30 A to VR > 50 V 
with —dIT/dt = 30 A/µs; dVD/dt = 100 V/µs; T~ =125 °C 

OPERATING NOTES 

140 s tq 
<p 200 µs 

T~ = 25 °C tq < 100 µs 

1. Switching losses in commutation 

For applications in which the thyristor is forced to switch from an on-state cur-
rent ITRM to a high reverse voltage at a high commutation rate (—dI/dt), consult 
the nomogram on page 8 to find the increase in total average power. This increase 
mint be added to the loss from the curves on page 6. 



BTW24SERIES-M 
BTW24SERIES-U 
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BTW245ERIES-M 
BTW245ERIES—U 
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BTW24SERIES-M 
BTW24SERIES-U 
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BTW 24S ER IES-M 
BTW24SERIES-U 
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BTW30 
SERIES 

FAST TURN-OFF THYRISTORS 

The BTW30 series is a range of medium current fast turn-off thyristors in a metal 
envelope similar to TO -48 with M6 thread. Theyare intended for use in inverter ap-
plications up to frequencies of 35 kHz. 
The BTW30 series consists of reverse polarity types (anode to stud) BTW30-300R to 
1200 R. 

QUICK REFERENCE DATA 

Repetitive peak voltages 

VDRM = VRRM 
Crest working off-state 
voltage VDWM 
Forward breakover 
voltage V(BO) 

BTW 30-300 R 400 R 500 R 600 R 800 R 1000 R 1200 R 

max. 300 400 500 600 800 1000 1200 

max. 300 400 500 600 600 700 800 

> 400 500 600 700 900 1100 1300 

Average on-state current (square wave; S = 0.5) 
uptoT~=65°C 

at Tmb = 85 °C 

R. M.S. on-state current 

Non-repetitive peak on-state current 
single square pulse; t = 5 ms 
T~ = 125 ° C prior to surge 

Junction temperature 

IT(AV) 
1T(AV) 
IT(R~) 

1TSM 

T~ 

~T 
Rate of rise of on-state current after triggering dt 

max. 100 A/µs 

Rate of rise of off-state voltage dVD 
that will not trigger any device 

Circuit-commutated turn-off time 
at T~ = 125 °C BTW30-300R to 600R: tq < 6 µs 

BTW30-800R to 1200 R: tq < 12 µs 

V 

V 

V 

max. 16 A 
max. 12 A 

max. 25 A 

dt 

max. 150 A 

max. 125 ° C 

< 200 V/µs 

MECHANICAL DATA see page 2 
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BTW30 
SERIES 

MECHANICAL DATA 

Similar to TO-48 

~~ 

M6 

~~~~ 

Net weight: 15 g 
Diameter of clearance hole: max. 6.5 mm 

Accessories supplied on request: 56264A 

Dimensions in mm 

4.2 
3.2 

`Torque on nut: min. 17 kg cm 
(1.7 New*on-metres) 

max. 35 kg cm 
(3. 5Newton-metres) 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

Voltages 1) 

Non-repetitive peak 
voltages (t<lOms) 

VDSM 2) = VRSM 
Repetitive peak voltages 

(S < 0, 01) VDRM = VRRM 
Crest working off -state 

voltage VDT 
Continuous off -state 

voltage VD 

BTW30-300R 400R 500R 600R 800R 1000R 1200R 

max. 300 400 500 600 800 1000 1200 

max, 300 400 500 600 800 1000 1200 

max. 300 400 500 600 600 700 800 

max, 300 400 500 600 600 700 800 

V 

V 

V 

V 

1) To ensure thermal stability: Rth j-a ~ 3 °C/W (d. c. blocking) or < 6 ° d/W 
(square wave; S = 0. 5) 
For smaller heatsinks Tj max should be derated. For square wave see page 6. 
For d. c. blocking: if Rth j _a = 5 °C/W, then Tj max = 117 °C, 

if Rth j-a = 10 ° C/W, then Tj max = 100 ° C. 
2) Higher off-state voltages may be applied without damage, but at voltages higher 

than the minimum forward breakover voltage (V(~ )) the thyristor may switch into 

the on-state. The rate of rise of on-state current should not exceed 30 A/µs. 
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BTW30 
SERIES 

RATINGS (continued) 

Currents 

Average on-state current assuming zero 
switching losses 
(averaged over any 20 ms period) 
square wave; S = 0. 5 up to T~ = 65 °C IT(AV) max. 16 A 

at T~ = 85 °C IT(AV) max. 12 A. 
sinusoidal at T~ = 85 °C IT(A V) max. 10 A 

On-state current (d. c. ) IT max. 25 A 

R.M.S. on-state current IT(RMS) max. 25 A 

Repetitive peak on-state current ITRM max. 150 A. 

Non-repetitive peak on-state current 
half sine wave; t =10 ms; Tj =125 oC prior to surge ITSM max. 150 A. 
square pulse ; t = 5 ms; Tj =125 oC prior to surge 

Rate of rise of on-state current after triggering 
with IG = 1 A to IT = 50 A; dIG/dt = lA/µs 

ITSM 

dIT 

max. 

max. 

150 

100 

A. 

A/µs 
dt 

Rate of rise of on-state current after triggering dIT/dt max. 30 A/µs 

GATE TO CATHODE 

Voltages 

Reverse peak voltage ~'RGM max. 10 V 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms period) PG(AV) max. 1.0 W 

Peak power dissipation PGM max. 5. 0 W 

TEMPERATURES 

Storage temperature Tstg —55 to+125 ° C 

Junction temperature Tj max. 125 °C 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 1. 0 °C/W 

From mounting base to heatsink 
with heatsink compound Rth mb-h = 0. 2 °C/W 

Transient thermal impedance; t = 1 ms Z~ j_~ _ 0. 06 oC/W 
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BTW30 
SERIES 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages 

On-state voltage 
IT=50 A;T~=25°C 

Forward breakover volta 
up toT~=125°C 

V~ 
Rate of rise of off-state 

voltage that will not tri 
any device; T~ =125 ° C 

Currents 

Peak off-state current 

VDM = ~'DW Mmax 
T~ = 125 oC 

VT < 5.0 V 

ge BTW3U-30U R 400 R 500 R 600 R 800 R 1000 R 1200 R 

B0) > 400 

gger 
dVD < 200 

500 

200 

600 

200 

700 

200 

900 

200 

1100 

200 

1300 

200 

dt 

Inn < 13 11 9 7 7 6 5 

V 

/µs 

mA 

Latching current; T~ = 25 ° C I L < 200 mA 

Holding current; T~ = 25 ° C 

GATE TO CATHODE, 

IH < 200 mA 

Voltages 

Voltage that will trigger all devices 
VD=6V;T~=25°C 

Voltage that will not trigger any device 

VGT > 2.5 V 

VD = VDRMmax~ T~ = 125 °C 

Current 

VGD < 0.2 V 

Current that will trigger all devices 
VD=6 V;T~=25 ° C 

SWITCHING CHARACTERISTICS 

IGT > 150 mA 

Turn-on time (ton = td + tr) when switched from 

VD = 800 V to IT = 50 A td < 1. 0 µs 
IGT = 150 mA; dIG/dt = 1 A/µs; T~ = 25 ° C 

Circuit-commutated turn-off time when switched from 

tr

tq

< 

< 

1.0 

6 

µs 

µs 

IT=lOAtoVR>50V 

with -dIT/dt = 10 A/µs, dV D - 50 V/µs; T~ = 125 ° C 
dt 

BTW30-300R to 600R: 
BTW30-800R to 1200 R: ttq < 12 µs 
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BTW30 
SERIES 

OPERATING NOTES 

The gate and cathode connectors should not be bent; they should be soldered into the 
circuit so that there is no strain on them. 
During soldering the heat conduction to the junction should be kept to a minimum. 
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BTW30 
SERIES 

7260919 
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BTW31 
SERIES 

FAST TURN-OFF THYRISTORS 

The BTW31 series is a range of medium current fast turn-off thyristors in a metal 

envelope similar to TO-48 with M6 thread. They are intended for use in inverter 
applications up to frequencies of 25 kHz. 
The BTW31 series consists of reverse polarity types (anode to stud)BTW31-300R to. 
1200 R. 

QUICK REFERENCE DATA 

Repetitive peak voltages 

VDRM = VRRM 
Crest working off-state 

voltage VDWM 
Forward breakover 
voltage V(BO) 

BTW31-30UR 400R SOUR 6UUR BUUA lUUOR 1IUUR 

max. 300 400 500 600 800 1000 -1200 

max. 300 400 500 600 600 700 800 

> 400 500 600 700 900 1100 1300 

Average on-state current (square wave;b =0. 5) 

up to Tmb = 65 °C IT(AV) max. 22 
at T~ = 85 °C IT(AV) max. 16 

R. M.S. on-state current IT(RMS) max. 31 

Non-repetitive peak on-state current 
single square pulse; t = 5 ms 
TJ = 125 ° C prior to surge ITSM max. 225 

Junction temperature T~ max. 125 

Rate of rise of on-state current after triggering 

Rate of rise of off-state voltage 
dt 

max. 100 

dVD 
that will not trigger any device < 200 

Circuit-commutated turn-off time 
at T~ = 125 °C BTW31-300R to 600R: 

~ 

tq < 12 
BTW31-BOOR to 1200R: tq < 20 

V 

V 

V 

A 
A 

A 

A 

°C 

A/µs 

V/µs 

µs 
µs 

MECHANICAL DATA see page 2 
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BTW31 
SERIES 

MECHANICAL DATA 

Similar to TO-48 

~I 

M6 

Net weight: 15 g 
Diameter of clearance hole: max. 6. 5 mm 

Accessories supplied on request: 56264A 

4.2 
3.2 

Dimensions in mm 

14.0  ~~ 

Torque on nut: min. 17 kg cm 
(1.7Newton-metres) 

max. 35 kg cm 
(3. 5Newton-metres) 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

Voltages 1) 

Non-repetitive peak 
voltages (t < 10 ms ) 

VDSM 2)=VRSM 
Repetitive peak voltages 

(b < 0.01) VDRM = VRRM 
Crest working off -state 

voltage VDT 
Continuous off -state 

voltage VD 

BTW31-300R 400R 500R 600R 800R 1000R 1200R 

max. 300 400 500 600 800 1000 1200 

max. 300 400 500 600 800 1000 1200 

max. 300 400 500 600 700 700 800 

max. 300 400 500 600 700 700 800 

V 

V 

V 

V 

1) To ensure thermal stability: Rth j-a ~ 3 ° C/W (d. c. blocking) or <_ 6 ° C/W 
(square wave; S = 0. 5) 
For smaller heatsinks Tj max should be derated. For square wave see page 6. 
For d. c. blocking: if Rth j-a = 5 °C/W, then Tj max = 117 ° C, 

if Rth j-a = 10 °C/W; then Tj max = 100 ° C. 
2) Higher off-state voltages may be applied without damage, but at voltages higher 

than the minimum forwardbreakover voltage (V(BO)) the thyristor may switch into 
the on-state. The rate of rise of on-state current should not exceed 30 A/µs. 

2 May 1971 



BTW31 
SERIES 

RATINGS (continued) 

Currents 

Average on-state current assuming zero 
switching losses 
(averaged over any 20 ms period) 
square wave; fi = 0. 5 up to T~ = 65 °C 

at T~ = 85 °C 
sinusoidal at T~ = 85 °C 

IT(AV) 
IT(AV) 
IT(AV) 

max. 
max. 
max. 

22 
16 
15 

A. 
A 
A 

On-state current (d. c.) at T~ = 50 °C IT max. 31 A 

R.M.S. on-state current 1T(RMS) max. 31 A 

Repetitive peak on-state current ITRM max. 150 A 

1\on-repetitive peak on-state current 
half sine wave; t =10 ms ; Tj =125 °C prior to surge ITSM max. 225 A 
square pulse; t = 5 ms ; Tj =125 ° C prior to surge ITSM max. 225 A 

Rate of rise of on-state current after triggering 
with IG = 1 A to IT = 50 A; dIG/dt = 1 A/µs 

~ Z, 
max. 100 A/µs 

dt 

Rate of rise of on -state current after triggering dIT/dt max. 30 A/µs 

GATE TO CATHODE 

Voltages 

Reverse peak voltage VRGM max. 10 V 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms period) PG(AV) max. 1.0 W 

Peak power dissipation PGM max. 5. 0 W 

TEMPERATURES 

Storage temperature Tstg —55 to +125 °C 

Junction temperature Tj max. 125 °C 

THERMAL RESISTANCE 

From junction to mounting base R~ j_~ _ 1.0 °C/W 

From mounting base to heatsink 
with heatsink compound Rth mb-h = 0.2 °C/W 

Transient thermal impedance; t = 1 ms Zth j-mb = 0.06 ° C/W 
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BTW31 
SERIES 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltage s 

On-state voltage 
IT = 50 A; T~ = 25 ° C 

Forward breakover vol 
up to Tl = 125 oC 

Rate of rise of off-stag 
voltage that will not trip 
any device; T~ =125 ° C 

Currents 

Peak off-state current 

VDM = VDWMmax~ 
T~ = 125 °C 

VT < 2.9 V 

BTW 31- 300 R 400 R 500 R 600 R 800 R 1000 R 1200 R 
:age 
(Bp) > 400 

ger 
dVD < 200 

500 

200 

600 

200 

700 

200 

900 

200 

1100 

200 

1300 

200 
at 

InM < 13 11 9 7 7 6 5 

Latching current; T~ = 25 °C IL < 200 

Holding current; T~ = 25 ° C 

GATE TO CATHODE 

IH < 200 

Voltages 

Voltage that will trigger all devices 
VD=6V;T~=25 ° C 

Voltage that will not trigger any device 

VGT > 2.5 

VD = VDRMmax~ T~ = 125 °C 

Current 

VGD < 0. 2 

Current that will trigger all devices 
VD=6V;T~=25°C 

SWITCHING CHARACTERISTICS 

IGT > 150 

Turn-on time (ton = td + tr) when switched from 

VD=600V toIT=50A td < 1. 0 
IGT = 150 mA; dIG/dt = 1 A/µs; T~ = 25 °C 

Circuit-commutated turn-off time when switched from 

tr

tq

< 

< 

1.0 

12 

IT=lOAtoVR>50V 

with —dIT/dt = 10 A/µs; dVD = 50 V/µs; T~ = 125 °C 
dt gTW31-300R to 600 R: 

BTW31-800R to 1200 R: tq < 20 

V 

V/µs 

mA 

mA 

mA 

V 

V 

mA 

µs 
µs 

µs 
µs 

4 May 1971 



BTW31 
SERIES 

OPERATING NOTES 

The gate and cathode connectors should not be bent; they should be soldered into the 
circuit so that there is no strain on them. 
During soldering the heat conduction to the junction should be kept to a minimum. 
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BTW 31 
SERIES 

7260920 
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BTW47SERIES-M 
BTW47SERIES-U 

14A AVALANCHE THYRISTORS 

Silicon thyristors in metal envelopes, with avalanche properties.Aversionwithguar-
anteed values of avalanche voltage and avalanche power can be supplied on request. 
BTW47series-M has metric thread, BTW47series-U UNF thread. Both series consist 
of reverse polarity types (anode to stud) identified by a suffix R: BTW47-600RM to 
1600RM and BTW47-600RU to 1600RU. 

QUICK REFERENCE DATA 

Repetitive peak voltages 
VDRM = VRRM 

Crest working voltages 

VDWM = VRWM 
Forward breakover 

voltage V(Bp) 

BTW47-600RM 
BTW47-600RU 

800RM 
800RU 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RU 

max. 600 800 1000 1200 1400 1600 

max. 600 800 1000 1200 1200 1200 

> 700 900 1100 1300 1400 1600 

Average on -state current at Tmb = 85 °C 

R.M.S. on-state current 

Non-repetitive peak on -state current 
t = lOms; Tj = 125°C prior to surge 

junction temperature 

Rate of rise of on -state current after triggering 

Rate of rise of off-state voltage 
that will not trigger any device 

V 

V 

V 

IT(AV) max. 14 A 

IT(~S) max. 25 A 

ITSM 

Tj 

dI7-
at 

dVD 
at 

max. 220 A 

max. 125 °C 

max. 200 A /N s 

300 V/Ns 

MECHANICAL DATA see page 2 
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BTW475ERIE5-M 
BTW475ERIE5-U 

MECHANICAL DATA 

Similar to TO -48 

~~ 3.4"' ` 
BTW47series-M: M6 
B1'W47series-U:4"x 28UNF I, 

1 a , 1

~~'

2.26"1p 
11.5 

x_10,72 

'1 

12.8"'°"
~__— 22.2"'°" y 

30.3"'°' 

Dimensions in mm 

1.9 
~  ',r  1.6 

Net weight: 15 g 
Diameter of clearance hole: max. 6.5 mm 
Accessories supplied on request: 56264 A 

All information applies to frequencies up to 400 Hz. 

4.2 
3.2 

14.0 

 iYoeiu~ 

Torque on nut: min, 17 kg cm 
(1. 7Newton-metres) 

max, 35 kg cm 
(3.5Newton-metres) 

RATINGS Limiting values in accordance with the Absolute Maximum System(IEC 134) 

ANODE TO CATHODE 

Voltages 1) 

Non-repetitive peak 
voltages (t S 10 ms) 

VDSM 2) = VRSM 
Repetitive peak voltages (S< 

VDRM = VRRM 
Crest working voltages 

VDWM = VRWM 
Continuous voltages 

VD = VR 

BTW47-600RM 
BTW47-600RU 

SOORM 
800RU 

IOOORM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RL' 

max. 700 900 1100 1300 1400 1600 
0.01) 

max. 600 800 1000 1200 1400 1600 

max. 600 800 1000 1200 1200 1200 

max_ 600 R00 1000 12nn 12(l~ 12(1(1 

V 

V 

V 

V 

1) To ensure thermal stability:Rth j -a ~ 1.5° C/W(d. c. blocking} or < 3 °C/W (a. c. ) 
For smaller heats inks Tj max should be derated. For a. c. see page 6. 

2) Higher off-state voltages may be applied without damage, but at voltages higher 
than the minimum forward breakover voltage (V(BO)) the thyristor may switch into 
the on-state. The rate of rise of on-state current should not exceed 100 A/µs. 
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BTW475ERIE5-M 

BTW475ERIES-U 

RATINGS (conti.nued) 

Currents 

Average on -state current (averaged 
over any 20ms period) at Tmb = 85°C IT(AV) max. 14 A 

On -state current (d. c.) IT max. 25 A 

R.M. S. on -state current IT(RMS) max. 25 A 

Repetitive peak on -state current ITRM max. 150 A 

Non -repetitive peak on-state current 
(t =10 ms; half sine wave) Tj =125° C prior to surge ITSM max. 220 A 

I2t for fusing (t = 10 ms) I2t max. 240 A 2s 

Rate of rise of on-state current after 
triggering with IG=IGT to IT=3xIT(AV) dI'I' 

dt 
max. 200 A/µs 

Rate of rise of on-state current after dI,I, 
breakover dt 

max. 100 A/µs 

Rate of change of commutation current 

GATE TO CATHODE 

Voltage 

Reverse peak voltage 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms period) 

Peak power dissipation 

see nomogram on page 10 

VRGM max. 10 V 

PG(AV) max. 1 W 

PGM max. 5 W 

TEMPERATURES 

Storage temperature Tstg —55 to +125 ° C 

Junction temperature Tj max. 125 ° C 
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BTW47SERIES-M 
BTW47SERIES-U 

THERMAL RESISTANCE 

From junction to mounting base Rth j -mb = 1 ° C/W 

From mounting base to heatsink Rth mb-h = 0.2 oC/W 

Transient thermal impedance (t = 1 ms) Zth j -mb = 0.06 °C/W 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages 

On -state voltage 
IT = 50 A; Tj = 25 °C 

Forward breakover voltage 
up to Tj = 125 ° C 

Rate of rise of off -state 
voltage that will not trigger 
any device; Tj = 125 ° C 

Currents 

Peak reverse current 
VRM=VRWMmax; Tj =125°C 

Peak off -state current 
VDM=VDWMmax~ Tj =125° C 

BTW47-600RM 
BTW47-600RU 

800RM 
800RU 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RU 

VT < 3 3 3 3 3 3~ 

V(BO) > 700 900 1100 1300 1400 1600 

dVD 300 300 300 300 300 300 \ < 
dt 

IgM < 13 10 8 7 7 7 r 

IDM < 13 10 8 7 7 7 

V 

%N s 

mA 

Latching current; Tj = 25 °C IL < 200 mA 

Holding current; Tj = 25 °C IH < 200 mA 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 
VD=6V;Tj=25° C VGT > 3.5 V 

Voltage that will not trigger any device 

VD = VDWMmax; Tj = 125 ° C VGD < 200 mV 

Current 

Current that will trigger all devices 
VD=6V;Tj=25°C IGT > 150 mA 
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BTW475ERIE5-M 
BTW475ERIE5-U 

CHARACTERISTICS (continued) 

SWITCHING CHARACTERISITICS 

Turn -on time (ton = td + tr) when switched 
from VD = VDWMmaxtoIT = l0A 
IGT =150 mA; dIG/dt =1 A/µs; T~ = 25 ° C 

Circuit-commutated turn-off time when switched 
from IT = l0A to VR > 50 V 
with -dIT/dt = l0A/µs; dVD/dt = 10 V/µs 

T~ = 125 °C 

T~ = 25 ° C 

OPERATING NOTES 

ton tYI>• 2 µs 
tr  typ. 1.2 µs 

tq typ. 75 µs 
tq < 250 µs 

tq typ. 40 µ s 
tq < 100 µs 

1. The gate and cathode connectors should not be bent; they should be soldered into 

the circuit so that there is no strain on them. 

2. Switching losses in commutation 

For applications inwhich.the thyristor is forced to switch from an on-state cur-
rent ITS to a high reverse voltage at a high commutation rate (-dI/dt), consult 
the nomogram on page 10 to find the increase in total average power. 
This increase must be added to the losses derived from the curves on page 6. 
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BTW47SERIES-M 
BTW47SERIES-U 

7261577 

50 

P 
(W) 

40 

J 
~1 a ~ 

a e ITIRMS) 

I TIAV) 

cond. form 
angle factor 

a=30° a=4 
so° z.e 
90° 2.2 

720° 7 9 
180° 1 6 

■■■■■■■■■■■ 
■■■■■■ ■■■■■ 
■■■■■■■■■■■ 
■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

■n■■■■■■■■■■a■■■~~■~`■■■■■■■■■■■ 
■■■■■■■■ 
■■■■■■■■ 
■■■■■■■ 
■■■■■■ 
■■■■■■ 
■■■■■ 
■■■■■ 
■■■■ 
■■■■ 
■■■■ 

interrelation between the power 
(derived from the left hand graph) 
and the max. allowable temperatures 

■■■■■■■■Qfi7I,■III,■■■■'~ ■►`\■■■■■■►~■■■►\■\ 
■■■■■~I,■IIL/r/■■■■■rI ■■\\■■■■■■\■■\\■, 
■■■■■ III~1/I~■■■■■/i■■■■\\■■■■■~~■■\\■\~ 

30 ■■■■■II■/1Il■/I■■■■~I■■■►`\■■■■■►`\■■■■CI■■►~■ c+ 95 

■■■■I~/%%%■■/~■■■■■■■■■\~■■■■\\■■■\`\■■\~■►\►1■■■■ 105 
■■■III,/IUI■■II■■■■■■■■■■■■\~~■\. ■■■\\■■►\\\\■■■ 

■~/%~■■G■■■■■■■■■■■■■■■■■■■~~~■■■\~■■\\■\`\\~►\\■ 115 
Ifi/■~~■■■■■■■■■■■■■■■■■■■■■■■\~\■■\~■\~■►\~\\■ 
~/■■I,~■■■■■■■■■■■■■■■■■■■■■■■■■■■~~\■\~■\'\~\\'\ 

0 %/~~~~~~~~~■~~~~\~~~~~~~~~~~~~~~~~~~~\~~\~~\125 
0 5 10 15 20 0 25 50 75 100 150 

IiIAVI AI Tambl°C1 
•) Tmy--stole is for comparison purposes only and is correct only for Rtn mn-a ~ 2°CAW 

200 

IT
(A) 

150 

700 

50 

7Z615]fi 

max. values 

TI  = 25°C 

125°C 

0  
0 2.5 5 VT (VI 7.5 

75 

Tmb r) 

{°C ) 

85 

6 May 1971 



BTW47SERIES-M 
BTW47SERIES-U 
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BTW475ERIES-M 
BTW475ERIES-U 

5 

7 261141 

gate characteristics 

PGM max = 5W 

IFG (A) 2 

6 

VFG 

(V) 

4 

2 

]261144 

0  
0 

+ I 

4 

TII 

r I 

200 IFG mAl 400 

I =minimum gate voltage that will trigger all devices at T~ _ —~ 
II =minimum gate current that will trigger all devices at T~ _ —► 
III =maximum gate voltage that will not trigger any device at Tj = —► 
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BTW47SERIES-M 
BTW47SERIES-!J 
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BTW47SERIES-M 
BTW47SERIES-U 

Z 61233 
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BTW92SERIES-M 
BTW92SERIES-U 

20 A AVALANCHE THYRISTORS 

Silicon thyristors in metal envelopes, with avalanche properties. 
A version with guaranteed values of avalanche voltage and avalanche power can be 
supplied on request. 
BTW92series-M has metric thread, BTW92series-U UNF thread. Both series consist 
of reverse polarity types (anode to stud) identified by a suffix R: 
BTW92-600RM to 1600RM and BTW92-600RU to 1600RU. 

QUICK REFERENCE DATA 

Repetitive peak voltage 

VDRM = VRRM 
Crest working voltages 

VDWM = VRWM 
Forward breakover 

voltage V(B~)

BTW92-600RM 
BTW92-600RU 

80GRM 
800RU 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RU 

s 
max. 600 800 1000 1200 1400 1600 j 

max. 600 800 1000 1200 1200 1200 

> 700 900 1100 1300 1400 1600 ~ 

Average on-state current at T~ = 85 

R.M.S. on-state current 

Non-repetitive peak on-state current 
t = 10 ms; T~ = 125 oC prior to surge 

Junction temperature 

Rate of rise of on-state current after triggering 

Rate of rise of off-state voltage 
that will not trigger any device 

oC

V 

IT(AV) max. 20 A 

1T(RMS) max. 31 A 

ITSM max. 320 A 

T~ max. 125 oC 

dIT 
at 
dVD 

max. 300 A/µs 

< 300 V/µs 
dt 

MECHANICAL DATA see page 2 
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BTW925ERIES-M 

BTW925ERIES-U 

MECHANICAL DATA 

Similar to TO-48 

3___5..~ 

or M6 

no+~■e(+lr~ BTW92SERIES-M:34'"°" 
M6 
BTW92SERIES-U: 
a"x28UNF ~ 

~ a 

Net weight: 15 g 
Diameter of clearance hole: max. 6. 5 mm 
Accessories supplied on request: 56264A 

All information applies to frequencies up to 400 Hz. 

4.2 
3.2 

Dimensions in mm 

14.0 

Torque on nut: min. 17 kg cm 
(1.7 Newton-metres) 

max. 35 kg cm 
(3.5 Newton-meters) 

RATINGS Limiting values in accordance with the Absolute Maximum System(IEC134) 

ANODE TO CATHODE 

Voltages 1) 

Non-repetitive peak 
voltages (t <_ 10 ms) 

VDSM 
2) 

= VRSM 
Repetitive peak voltages 

VDRM = VRRM 
Crest working voltages 

VDWM - VRWM 
Continuous voltages 

VD=VR 

BTW92-600RM 
BTW92-600RU 

800RM 
800RU 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RU 

max. 700 900 1100 1300 1400 1600 V 

max. - 600 800 1000 1200 1400 1600 V 

max. 600 800 1000 1200 1200 1200 V 

max. 600 800 1000 1200 1400 1600 V 

1) To ensure thermal stability: Rth ~_a < 1. 5 ° C/W (d. c. blocking) or < 3 ° C/W 
(a. c. ). For smaller heatsinks T~ max should be derated. For a. c. see page 6. 

2) Higher off-state voltages may be applied without damage, but at voltages higher 
than the minimum forward breakover voltage (see page 4) the thyristor may switch 
into the on-state. The rate of rise of on-state current should not exceed 100 A/µs. 
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BTW92SERIES-M 

BTW92SERIES-U 

RATINGS (continued) 

Currents 

Average on-state current (averaged 
over any 20 rhs period) at T~ = 85 ° C 

On-state current (d. c. ) 

R.M. S. on-state current 

Repetitive peak on-state current 

Non-repetitive peak on-state current 
(t = 10 ms;half sine wave) 
T~ = 125 °C prior to surge 

I2t for fusing (t = 10 ms) 

Rate of rise of on-state current after 
triggering with IG = IGT to IT = 3 x IT(AV) 
(see graph on page 7) 

Rate of rise of on-state current after 
breakover (see graph on page 7) 

IT(AV) max. 

IT max. 

IT(RMS) max. 

ITRM max• 

ITSM 

I2t 

dIT 

at 

20 A 

31 A 

31 A 

200 A 

max. 320 A 

max. 500 A2s 

max. 300 A/µs 

dt 
max. 100 A/µs 

Rate of change of commutation current see nomogram on page 10 

GATE TO CATHODE 

Voltage 

Reverse peak voltage 

dIT 

VRGM max. 10 V 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms period) PG(AV) max• 1 W 

Peak power dissipation PGM max. 5 W 

Temperatures 

Storage temperature 

Junction temperature 

Tstg —55 to +125 °C 

T~ max. 125 oC 
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BT W 925ERIES-M 

BTW92SERIES-U 

THERMAL RESISTANCE 

From junction to mounting base R~ j_~ = 1 oC/W 

From mounting base to heatsink Rth mb-h = 0.2 °C/W 

Transient thermal impedance (t = 1 ms) Zth j-mb = 0.06 °C/W 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages 

On-state voltage 
IT=50 A;Tj=25 ° C 

Forward breakover voltag 
up to Tj = 125 °C 

Rate of rise of off-state 
voltage that will not trigg 
any device; Tj = 125 °C 

Currents 

Peak reverse current 
VRM=VRWMmax~Tj=125 

Peak off-state current 
VDM=VDWMmax'Tj=125

BTW92-600RM 
BTW92-600RU 

800RM 
SOORU 

1000RM 
1000RU 

1200RM 
1200RU 

1400RM 
1400RU 

1600RM 
1600RU, 

VT < 2.3 2.3 2.3 2.3 2.3 2.3 
~e 
V(BO) > 700 

er 
dVD < 300 

900 

300 

1100 

300 

1300 

300 

1400 

300 

1600 

300 V, 
at 

C IRM < 13 10 8 7 7 7 m 

C InM < 13 10 8 7 7 7 

Latching current; Tj = 25 °C I1, < 200 mA 

Holding current; Tj = 25 ° C IH < 200 mA 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 
VD=6V;Tj=25 ° C VGT > 3. 5 V 

Voltage that will not trigger any device 

VD = VDWMmax~ Tj = 125 °C VGD < 200 mV 

Current 

Current that will trigger all devices 
VD = 6 V; Tj = 25 ° C 1GT > 150 mA 

V 

µs 

mA 
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BTW925ERIES-M 

BTW925ERIES-U 

CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS 

Turn-on time (ton = td + tr ) when switched 
from VD = VDWMmax to IT = 10 A 
IGT = 150 mA; d1G/dt = 1 A./µs; T~ = 25 °C 

Circuit-commutated turn-off time when switched 
from I-r = 10 A to VR > 50 V 
with -dIT/dt = 10 A/µs; dVD/dt = 10 V/µs 

T~ = 125 °C tq

T~ = 25 °C tq

OPERATING NOTES 

ton tyP• 2 µs 
tr  typ. 1.2 µs 

typ. 75 µs 

< 250 µs 

typ. 
< 100 

40 µs 
µs 

1. The gate and cathode connectors should not be bent; they should be soldered into 
the circuit so that there is no strain on them. 

2. Switching losses in commutation 

For applications in which the thyristor is forcedto switch from an on-state cur-
rent ITRM to a high reverse voltage at a high commutation rate (-dI/dt), consult 
the nomogram on page 10 to find the increase in total average power. 
This increase must be added to the losses derived from the curves on page 6. 
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BTW92SERIES-M 
BTW92 SERIES -U 

~Z 6t2]4 

40 

P 
IWI 

20 

00 10 ITIAVIA 20 0 50 Tamb (°C) 100 
e') Tmb-scale is for comparison purposes only and is correct on y for Rtn mb—a ~ 2°CIW 
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angle

a=30°
~l IX ~«- 60°
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a = 720°
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form 
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2.0 
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IAf 

300 

200 

100 
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currents (f=SOHz) 
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BTW92SERIES-M 
BTW925ERIES-U 

]Z 61142 

200 

IT

(AI 

150 

100 

50 

0  
0 

2000 

dVD

dt 
(V/Nsl 

1500 

1000 

500 

Tj = 25°C 

max. values 

125°C 

2 5 5 VT IV) 7.5 

7 Z 61140 

max. rate of rise of off-
state voltage that will 
not trigger any device 
(exp, method) plotted 
against 'unction temp• 

0  
0 50 100 Tj (°C) 150 

300 

dI 
dt 
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200 

100 

1500 

d Vp 

dt 
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1000 

500 

7 Z 61143 

100 ITM IA; 

7260760 

200 

0  
0 

max. rate of rise of off-
state voltage that will 
not trigger any device 
(ex p. method) plotted 
against applied voltage 

I

Tj-125°C 

50 VpM  (%1100 

VDRM max 
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BTW925ERIES-M 
BTW92SERIES-U 

)261141 6 15 

V~ 

IV) 

■■■■■■■■■■■■■■■■■■■■ 

VFG 

IVI 

■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
~~~~~ gate characteristics ~~~ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 

■■■■I'■■■■■~■■■■■■■■■ 
10 ■■■■11■■■■■■■■■■■■■■■ 4 ■■■■I1~■■■■■■■■■■■■■■ 

■■~/1■11■■■■■■■■■■■■■■ ■■ r~■r■■■■■■■■■■■■■■ 
■■u■■■~ - ~ ■■■■■ 

ru■■■■■►~■■■■■■■■■■ 
5 2 
II■■■■■■■■■■\'~■■■■■■■ II■■■■■■■■■■■\~■■■■■■ 
I~il■ ■■\~~■■■ 
li%~■/.~1■ ~~I■■■■ r~~■■■■_~~::~■■■■■■■■ 

area of certain 
triggering ■■■■\~~~ ■■■■~_~■ ■■■■~■_::~■■■■ 

%S~■~~i~■■■■■■■■■■■■■ 
(1 

2 0 IFG (A) 

)261144 

II
 o -- lo o I 
 I~~N in SoC 

I

r Id 

~~ + 

I  25aC 

/ I ~~ 
f 
+ 

~ + t2s°c --+ 

•--I 

I 
--F 

1 

I 
k ~~ 

0 200 I FG +mAl 400 

I =minimum gate voltage that will trigger all devices at T~ _ —► 

II =minimum gate current that will trigger all devices at T~ _ —► 

III = maximum gate voltage that will not trigger any device at T~ _ ---► 
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BTW92SERIES-M 
BTW92SERIES-U 

Limits for starting or inrush -currents 
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BTW925ERIE5-M 
BTW925ERIES-U 
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BTX18 
SERIES 

SILICON THYRISTORS 

The BTX18series is a range of p -gate reverse blocking thyristors, in a TO-5 metal 

envelope, intended for use in general low power applications up to 1 A average on -

state current 

QUICK REFERENCE DATA 

BTXl~i-100 200 300 400 500 
Crest working reverse voltage 

VRWM max. 100 200 300 400 500 V 

Crest working off -state voltage VDWM max. 100 200 300 400 500 V 

Average on-state current 
up to Tcase = 105 oC IT(AV) max. 1.0 A 

Tamb = 60 °C; in free air IT(AV) max. 250 mA 

Non-repetitive peak on-state current 
t = 10 ms ; Tj = 125 oC prior to surge ITSM max 10 A 

Junction temperature Tj max. 125 oC 

MECHANICAL DATA 

Anode connected to the case 

TO-5 

8.5 
max 

0 

0 

6.6 ~~— 12 7 —~ 
max min 

Accessories supplied on request: 56218; 56245; 56265. 

September 1971 

Dimensions in mm 

0.48 
~ max 

~zs~3es 



BTX18 
SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

Voltages  1) BTX18-100 

Continuous reverse voltage VR max. 100 

Crest working reverse voltage VRWM max. 100 

Repetitive peak reverse voltage 
(b = 0.01; f = 50 Hz) VRRM max. 120 

Non-repetitive peak reverse 
voltage (t c 10 ms) VRSM max. 120 

Continuous off -state voltage VD max. 100 

Crest working off -state voltage VDWM max. 100 

Repetitive peak off -state voltage 
(S = 0.01; f = 50 Hz) VDRM max. 120 

Non-repetitive peak off -state 
voltage (t _< 10 ms) VDSM max. 120 

Currents 

Average on-state current (averaged over 

any 20 ms period) up to Tcase =105 oC 

at Tam = 60 oC 

On-state current (d. c. ) 

Tcase = 100 oC 

R.M.S. on-state current 

Repetitive peak on-state current 

Non-repetitive peak on -state current 
(t = 10 ms, half sinewave) 

IT(AV) 

IT(AV ) 

I-r 

IT(RMS) 

ITRM 

ITSM 

200 300 400 500 

200 300 400 500 V 

200 300 400 500 V 

240 350 500 600 V 

240 350 500 600 V 

200 300 400 500 V 

200 300 400 500 V 

240 35U 500 600 V2) 

240 350 500 600 V2) 

max. 1.0 A 

max. 250 mA 

max. 1.6 A 

max. 1.6 A 

max. 10 A 

max. 10 A 

1) These ratings apply for zero or negative bias on the gate with respect to the cath-
ode, and when 

a resistor R < 1 kSZ is connected between gate and cathode. 

2) The device is not suitable for operation in the forward breakover mode. 

2 September 1971 



64X18 
SERIES 

RATINGS 

GATE TO CATHODE (with 1 ld2 resistor between gate and cathode) 

Voltages 

Forward peak voltage VFGM max. 10 V 

Reverse peak voltage VRGM max. $ V 

Current 

Forward peak current 1FGM max. 0.2 A 

Power dissipation 

Average power dissipation (averaged over 
any 20 ms period) PG(AV ) max. 0.05 W 

Peak power dissipation PGM max. 0.5 W 

TE MPERATU'RES 

Storage temperature Tstg -55 to +125 oC 

Junction temperature Tj max. 125 °C 

THERMAL RESISTANCE 

From junction to case Rth j-c 10 °C/W 

From junction to ambient Rth j-a 200 oC/W 

Transient thermal resistance (t = 10 ms) nth j-c 2.5 oC /~' 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages BTX18-100 200 300 400 500 

On-state voltage 
1) 

IT=1.OA;Tj=25 ° C VT < 1.5 1.5 1.5 1.5 1.5 V 

Rate of rise of off-state voltage that 
will not trigger any device 
RGK=IM2;Tj=125oC ~D See page 6 at 

Currents 

Peak reverse current 

VRM = VRWMmax: Tj = 125 °C IRM < 800 400 275 200 160 µA 

Peak off-state current 

VDM = VDWMmaxt Tj = 125 oC IDM < 800 400 275 200 160 µA 

1) VT is measured along the leads at 1 cm from the case. 
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BTX18 
SERIES 

CHARACTERISTICS (continued) 

Latching current; Tj = 125 °C 

Holding current; Tj = 25 oC 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices; Tj = 25 oC 

Voltage that will not trigger any device; Tj = 125 °C 

Current

Current that will trigger all devices; Tj = 25 oC 

SWITCHING CHARACTERISTICS 

Turn off time when switched from 

IT=300mA toIR=175mA;Tj= 25oC 

Tj=125oC 

NOTES 

IL tyP. 10 mA 

IH < 5.0 mA 1) 

VGT > 2.0 V 

VGD < 200 mV 

IGT > 5.0 mA 

tq typ. 20 µs 

tq typ. 35 µs 

1. When using a soldering irot:the thyristor may be soldered directly into the cir-
cuit, but the heat conduction to the junction should be kept to a minimum by u-
sing athermal shunt. 

2. Thyristors may be dip soldered at a solder temperature of 245 °C, fora maxi-
mum soldering time of 5 seconds. The case temperature during dip soldering 
must not at any time exceed the maximum storage temperature. These recom-
mendations apply to a thyristor mounted flush on a board with punchedthrough 
holes, or spaced 1.5 mm above a board having plated-through holes. 

3. Care should be taken not to bend the leads nearer than 1.5 mm from the seal. 

1) Measured under the following conditions: Anode supply voltage = +6.0 V. 
Initial on-state current after gate triggering = 50 mA. 
The current is reduced until the device turns of. 
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BTX18 
SERIES 
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BTX18 
SERIES 

1000 

dVp
dt 

(V/µs) 

100 

10 

7210308 

RGK=1 k.[1 _'max. rate of rise of forward 
—  off -state voltage not o trig-
 ger any device agains jtmct-
 ion emperature 

i 

i 

10 
IJ ! 

1000 

dVp 
d{ 

(V/µs) 

100 

50 100 T (°C)150 

40 
tq

(µs) 

30 

20 

10 

10 

7210309 

T~=125°C 
~ -t 

10 

max. ra[e of rise of forward 
off-state voltage not to trigger 
atry device plotted against gate 
to cathode resistance 

~zfo3oj 
typical turn off time when switched from 
[.1. = 3110 mA to iR = 175 mA versus "unction 
temperature 

Z 
■■■■-. 

00 
50 100 T1 (°C) 150 

R~K (k.lL) 2 

6 June 1969 



BTX18 
SERIES 
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BTX18 
SERIES 
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BTX35sE~iEs 
BTX36sERiEs 

CONTROLLED AVALANCHE THYRISTORS 

These types have been superseded by the BTW47series 

September 1971 1 





BTX37SERIES 

BTX3SSERiES 

CONTROLLED AVALANCHE THYRiSTORS 

BTX37series: this type has been superseded by the BTW24series 

BTX38series: this type has been superseded by the BTW23series 

r 

September 1971 





BTX41 
SERIES 

SILICON THYRISTORS 

P -gate silicon thyristors in a metal envelope with ceramic insulation. They are in-
tended for power control and power switching applications. The series consists of 
5 reverse polarity types (anode to stud) BTX41-800R to BTX41-1600R. Together 
with the watercooled heatsink 56311 they are specially suited for welding. 

QUICK REFERENCE DATA 

VDWM = VRWM 

VDRM = VRRM 

BTX41 - 800R 1000R 1200R 1400R 1600R 

max. 800 1000 1200 1400 1600 

max. 800 1000 1200 1400 1600 

V 

V 

Average on-state current up to Tmb = 65 ° C ITAV max. 250 A 

at Tmb =85°C ITAV max, 160 A 

R.M.S. on-state current IT(RMS) max. 400 A 

Non repetitive peak on-state current; t = 10 ms ITSM max, 5500 A 

Rate of rise of on-state current dIT 

at 
max. 30 A/µs 

Rate of rise of off-state voltage that will not trigger 
dVD 

up to 

20 

200 

V/µs 

V/µs 

any device exponential up to 3 VDRMmax at 
dVD 

On request 
dt 

MECHANICAL DATA Dimensions in mm 

8.2 

1'yellow 
~— 43 —+~ 11 ~ I 

235 ~ 
  270 ozeiezee~ 

Net weight: 530 g Torque on nut: min. 300 kg cm 
(30 Newton metres) 

max. 400 kg cm 
(40 Newton metres) 

Diameter of clearance hole: max. 25 mm 
Heatsinks available: 56284 

56311 (for welding) 

March 1970 



BTX41 
SERIES 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 1'34) 

ANODE TO CATHODE 

Voltages I) 

Continuous voltages 
VD = VR 

Crest working voltages 
uDWM - uRWM 

Repetitive peak voltages 

VDRM = VRRM 

Non repetitive peak voltages 
(t _<lOms)VDSM=VRSM 

Currents 2) 

BTX41-800R 1000R 1200R 1400R 1600R 

max. 800 1000 1200 1400 1600 

max. 800 1000 1200 1400 1600 

max. 800 1000 1200 1400 1600 

max. 900 1200 1400 1600 1800 

V 

V 

V 

V 

Average on-state current (averaged 
over any 20 ms period) up to Tmb = 65 °C ITAV max. 250 A 

at Tmb = 85 °C ITAV max. 160 A 
On-state current (d.c.) IT max. 400 A 

R.M.S. on-state current IT(RMS) max. 400 A 
Repetitive peak on-state current ITRM max. 2500 A 
Non repetitive peak on-state current 
(t = 10 ms; half sine wave) Tj =110 ° C prior to surge ITSM max. 5500 A 
I squared t for fusing (t = 10 ms) 

Rate of rise of on-state current 

I2t 
dIT 

max. 

max. 

150000 

30 

A2s 

A/µs 
at 

GATE TO CATHODE 

Forward peak voltage VFGM max. 6 V 

Reverse peak voltage VRGM max, 5 V 

Current 

Forward peak current IFGM max, 3 A 

Power dissipation 

Average power dissipation PGAV max. 2 W 
Peak power dissipation PGM max, 10 W 

TEMPERATURES 

Storage temperature Tstg —40 to +125 ° C 

Operating junction temperature Tj max. 110 °C 

1) These ratings apply to a gate voltage range of VRGMmax to VGDmax. 
2) The temperature of the cathode cable lug should be kept below 105 ° C' o 

2 May 1970 



BTX41 
SERIES 

Tf~RMAL RESISTANCE 

From junction to mounting base 
From mounting base to heatsink with 
heatsink compound, e.g. Dow Corning 340 
Transient thermal impedance from 
junction to mounting base (t = 10 ms) 

Rth j-mb 

Rth mb-h 

Zth j-mb 

= 0.12 °C/W 

= 0.03 °C/W 

= 0.015 °C/W 

CHARACTERISTICS Tj = 116 ° C unless otherwise specified 

ANODE TO CATHODE 

Voltages 

BTX41 - 800R 1000R 1200R 1400R 1600R 

On-state voltage at I-r = 600 A VT < 1.5 

Rate of rise of off-state 
voltage that will not trigger any device 

1.5 1.5 1.6 1.6 V 

exponential up to 
3 VDRMmax 

dV D 
< 20 V/µs at 

dVD 
On request up to 200 V/µs dt 

Currents 

Peak reverse current 

VR = VRWMmax IRM < 10 mA 

Peak off -state current 

VD = VDWMmax IDM < 10 mA 

Holding current at Tj = 25 ° C IH < 150 mA 

GATE TO CATHODE 

Voltages 

Gate trigger voltage 

VD =6V;Tj =25°C VGT > 2.5 V 

Gate non-trigger voltage 

VD = VDRMmax VGD < 0.15 V 

Currents 

Gate trigger current 

VD=6V;Tj=25°C IGT > 250 mA 

VD =6V;Tj=-40 ° C IGT > 300 mA 

March 1970 3 



BTX41 
SERIES 

SWITCHING CHARACTERISTICS 

Turn on time  when switched from 

VD =100V to IT=250 A;IG=1.5A; 

dd t 
= 3 A/µs; T~ = 25 °C 

Turn off time when switched from 

I.r =50AtoIR =25A 

dIT _ ~d  - 20 V/µs; - 
dt 

- 20 A/µs; T~ = 110 °C 

ton < 20 µs 

toff typ. 200 µs 

4 March 1970 



BTX41 
SERIES 
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BTX41 
SERIES 

s 

I TS(RMS) 

(kA) 

4 

2 

7 Z 11012 

max. permissible non repetitive r.m.s. 
forward current based on sinusoidal 
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BTX41 
SERIES 

Intermittent overload capability of 2 BTX41 thyristors in antiparallel connection in 

a single phase a.c. control circuit (e.g. welding). 

3000 
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BTX475ERIE5 

BTX48sERIEs 
BTX495ERIE5 

CONTROLLED AVALANCHE THYRISTORS 

BT}~47series: this type has been superseded by the BTW47series 

BTX48series: this type has been superseded by the BTW92series 

BTX49series: this type has been superseded by the BTW23series 

September 1971 1 





BTX50 
SERIES 

CONTROLLED AVALANCHE THYRISTORS 

This type has been superseded by the BTW23series 

September 1971 1 





BTX68 
SERIES 

CONTROLLED AVALANCHE THYRISTORS 

This type has been superseded by the BTY79series 

September 1971 1 





BTXH~SERIES 

BTX $ ZSERlES 

SILItC)N THYRISTORS 

BTX8lseries: this type has been superseded by the BTW92series 

BTX82series: this type has been superseded by the BTW24series 

September 1971 1 





BTX92 
SERIES 

CONTROLLED AVALANCHE THYRISTORS 
iNITH HIGH dV/dt and dl/dt CAPABILITIES 

This type has been superseded by the BTW92series 

September 1971 





BTX94 
SERIES 

TRIACS 
The BTX94series is a range of bi-directional triode thyristors (triacs), in a TO -48 
metal envelope, intended for industrial a. c. power control applications (a. o. furnace 
temperature control, static switching and motor control). 
The series consists of the types BTX94-400 to BTX94-1200. 

QUICK REFERENCE DATA 

Crest working off-state 
voltage 

Repetitive peak off-state 
voltage 

Breakover voltage 

VDWM 

VDRM 

V(BO) 

BTX94-400 500 600 800 1000 1200 

max. 400 500 600 800 1000 1200 

max. 400 500 600 800 1000 1200 

> 500 600 700 900 1100 1300 

R.M.S. on-state current at Tmb = 85 °C 

Non-repetitive peak on-state current 
t = 10 ms; T~ = 125 ° C prior to surge 

1T(RMS) 

ITSM 

max. 

max. 

25 

250 

Junction temperature T~ max. 125 

Rate of rise of on-state current after triggering 

Rate of rise of off-state voltage 
that will not trigger any device 

Rate of rise of commutating voltage 
that will not trigger any device 

di 

dV D 

max. 

< 

< 

50 

100 

30 

dt 

dV D 
dt 

V 

V 

V 

A 

A 

A 

A /µs 

V/µs 

V/µs 

MECHANICAL DATA 

TO -48 

L 
rrc+Ca~'M 

i/4"x 28UNF 

2 1 

9 

Net weight: 15 g 
Diameter of clearance hole: max. 6.5mm 
Accessories supplied on request: 56264A 

Dimensions in mm 

4.2 
3.2 

Torque on nut: min. 17kgcm 
(1.7Newton-metres) 

max. 35 kg cm 
(3.5 Newton-metres) 

September 1971 1 



BTX94 
SERIES 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltages (in either direction) 1) 

Crest working off-state voltage VD 

Repetitive peak off-state voltage 
(b < 0.01) VDR 

BTX94-400 500 600 800 1000 1200 

I max. 400 500 600 800 1000 1200 

max. 400 500 600 800 1000 1200 

Currents (in either direction) 

R.M.S. on-state current 
(conduction angle 360° ) at Tmb = 85 ° C 

Repetitive peak on -state current 

Non -repetitive peak on-state current 
Tj =125° C prior to surge; t =10 ms; half sine-wave 

t = 20 ms; full sine-wave 

I2t for fusing (t = 10 ms) 

Rate of rise of on -state current after 
triggering with IG-r to IT = 100 A 

GATE TO TERMINAL 1 

Power dissipation 

Average power dissipation 
(averaged over any 20ms period) 

Peak power dissipation 

TEMPERATURES 

Storage temperature 

Junction temperature 

2) 

2) 

IT(RMS) max. 25 A 

ITS max. 100 A 

ITSM max. 250 A 
ITSM max. 250 A 

I2t 

dIT 
at 

max. 

max. 

312 

50 

A 2s 

A/Ns 

PG(AV) max. 1 W 

PGM max. 5 W 

Tstg -55 to 125 ° C 

Tj max. 125 ° C 

1) To ensure thermal stability: Rth j-a ~ 3.5 °C/W (a. c.) 

2) Higher off -state voltages may be applied without damage, but at voltages. higher 
than the minimum forward breakover voltage (see page 3) the triac may switch 
into the on-state. The rate of rise of on -state current should riot exceed 50 A/Ns 

2 September 1971 



BTX94 
SERIES 

THERMAL RESISTANCE 

From junction to mounting base full cycle operation Rth j-mb = 1.0 ° C/W 
half cycle operation Rth j-mb = 2.0 °C/W 

From mounting base to heatsink 
with heatsink compound Rth mb-h = 0.2 °C/W 

Transient thermal impedance; t = 1 ms Zth j-mb = 0. 12 °C/W 

CHARACTERISTICS (Polarities, pos. or neg. ,are indentified with respect to T1) 

Voltages (in either direction) BTX94-400 500 600 800 1000 1200 

Breakover voltage up to Tj =125° C V(Bp) > 500 600 700 900 1100 1300 V 

On-state voltage 
IT = 50A; Tj = 25 °C \TT < 2. 3 V 

Rate of rise of off -state voltage 
that will not trigger any device; Tj =125°C dVD < 100 V/µs 

dt 
Rate of rise of commutating voltage 

that will not trigger any device dV D -dI/dt = 50A/ms; Tj = 125 ° C < 30 V/µs 
at 

Currents (in either direction) 
BTX 94-400 

Peak -state 
500 600 800 1000 1200 

off current 

VDM = VDWMmax> Tj = 125 °C ID M < 9 9 9 9 8 7 mA 

SWITCHING CHARACTERISTICS 

Turn -on time (ton = td + tr ) when switched from 

VD = VDWMmax to IT = 10 A 
IG = IGT; Tj = 25 °C ton tyP. 1.5 µs 

September 1971 3 



BTX94 
SERIES 

GATE TO TERMINAL 1 

Voltage and Current 

that will trigger all devices 
Tj = 25 ° C 

G pos. 

G 
ueg. 

minimum trigger voltage versus 
junction temperature 

8 

VGT  IGT 
(V)   (mA) 

6  300 

T2 pos. T2 neg. 

vGT > 3.0 5.0 V 

IGT > 150 200 mA 

- VGT > 3.0 3.0 V 

- IGT > 150 150 mA 

minimum trigger current versus 

7210225 
junction temperature 

yZ 02291 

100 

100 0 100 Tj(°C) 200 100 0 100 T (°C) 200 
— terminal 2 negative with respect to 1; gate positive with respect to terminal 1. 
---- all other conditions. 
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BTX94 
SERIES 
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BTX94 
SERIES 
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BTX94 
SERIES 

max. rate of rise of off-state voltage 
that will not trigger any device. 
(non-commutated condition) 
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BTX94 
SERIES 
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BTX94 
SERIES 
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BTX95 
SERIES 

PULSE MODULATOR THYRISTORS 

The BTX95series is a range of fast -switching, high voltage thyristors particularly 
designed for radar and other similar pulse modulator applications.Theyare capable 
of switching peak powers of up to 150 kW at frequencies up to 5 kHz.The series con-
sists of reverse polarity types (anode to stud) BTX95-500R to BTX95-800R. 

QUICK REFERENCE DATA 

BTX95-500R 600R 700R 800R 

Crest working reverse voltage VRWM max . 250 300 350 400 V 

Crest working off -state voltage VDWM max. 500 600 700 800 V 

Rise time 
ITM = 40 A; T~ = 25 °C tr < 375 300 250 220 ns 

Repetitive peak forward current ITRM max. 300 A 

Junction temperature T~ max . 105 °C 

dIT 
Rate of rise of on-state current max. 1000 A/µs at 

MECHANICAL DATA 

TO-64 

N Cz ^ ^ v~ ~w v v 

10-32UNF 

Net weight: 7.5 g 
Diameter of clearance hole: max. 5.2 mm 
Accessories available: 56295, (56262A) 

Dimensions in mm 

Torque on nut: min. 8 cm kg 
(0.8 Newton-metres) 

max. 17 cm kg 
(1.7 Newton-metres) 

March 1971 1 



BTX95 
SERIES 

All information applies to frequencies up to 5 kHz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

ANODE TO CATHODE 

BTX95-500R 600R 700R 800R Voltages 1) 

Continuous reverse voltage VR max. 250 300 350 400 V 

Maximum crest working reverse voltage VRWM max. 250 300 350 400 V 

Continuous off-state voltage VD max. 500 600 700 800 V 

Crest working off -state voltage VDWM max. 500 600 700 800 V 

1) To ensure thermal stability Rth ~ _a5 7.5oC/W . 

2 March 1971 



BTX 95 
SERIES 

RATINGS (continued) 

Currents 

R.M.S. on -state current IT{RMS) max. 15 A 

Repetitive peak on-state current 
square wave; t <_ 2Ns ITRM max. 100 A 
half sine wave: t < 2~s 
half sine wave with saturable reactor priming 

and delay(lOAfor2Ns)t<12Ns(seealsopage7) 

ITgM 

ITgM 

max. 

max. 

200 

300 

A 

A 

Rate of rise of on -state current 
after triggering with IG = 100 mA 

after breakover 

dIT 
at 
dIT 
at 

max. 

max. 

1000 

50 

A/Ns 

A/Ns 

Power dissipation 

Average on -state power dissipation PT(AV) max. 15 W 

Repetitive peak on -state power dissipation 
without saturable reactor; square wave operation PTRM max, 15 kW 

GATE TO CATHODE 

Voltage s 

Forward peak voltage VFGM max. 10 V 

Reverse peak voltage VRGM max. 5 V 

Current 

Forward peak current IFGM max. 5 A 

Power dissipation 

Average power dissipation PG(A V ) max. 1 W 

Peak power dissipation PGM max. 20 W 

OPERATING FREQUENCY 

Operating fxequee;cy (see also page 5) f max. 5 kHz 

TEMPERATURES 

Storage temperature Tstg —55 to +125 °C 

Operating junction temperature Tj max. 105 °C 
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SERIES 

'THERMAL RESISTANCE 

From junction to ambient in free air . Rth j -a = 40 °C/ W 
From junction to mounting base Rth j -mb = 3.0 °C/W 
From mounting base to heatsink 

CHARACTERISTICS 

ANODE TO CATH011E 

Rth mb-h = 0.5 °C/W 

On-state voltage 

1.I'I' = 10 A; Tj = 25 °C 
2. at 50 ns after 10°~~ decay point of 

pulse forming network discharge to40Apeak value 

VT < 3 V 1) 

IG = 100 mA; Tj = 25 °C 
3.at 250 ns after 10~/o deca}~ as above 

VT < 200 V 

Tj = 25 °C VT < 70 V 

CUTrentS 

Peak reverse current BTX95-500R 600R 700R 800 R 

VgM = VRWMmax~ Tj =105 °C IRM < 3.0 2.5 2.0 2.0 mA 
Peak off-state current 

VDM = VDWMmax: Tj =105 °C IDM < 6.0 5.0 4.0 3.5 mA 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 
VD = 6 V; T~ = 25 °C VGT > 1.5 V 

Voltage that will not trigger any device 

VD = VDRMmax~ Tj = 105 °C VGD < 150 mV 

Current 

Current that will trigger all devices 
VD = 6 V; Tj = 25 °C 1GT > 50 mA 

SWITCHING CHARACTERISTICS 

Rise time BTX95-500R 600R 700R 800R 

ITM = 40 A; Tj = 25 ° C tr < 375 300 250 220 ns 

Turn off time when switched from 
IT=40AtoIR =2 A;Tj=105 ° C 
dVD _ 20 V/µs linear tq < 50 µs ramp 
dt 

1) Measured under pulsed conditions to avoid excessive dissipation. 

4 March 1971 



BTX95 
SERIES 

OPERATING NOTES 

Enhanced performance of the devices 

The power loss curves on pages 6 and 7 are given on the basis of the device opera-
ting at its maximum permitted junction temperature of 105 ° C, but significant im-
provement in performance can be obtained by a choice of heatsink to ensure that the 
junction is operating at a lower temperature. This is due to the followingfactors: 

1. On-state forward voltage is lower at lower temperatures giving lower 
power losses in switching. 

2. Turn-off time is lower at lower temperatures (curves on page 9), hence 
the maximum operating frequency can be increased above 5 kHz, assum-
ing that the maximum power rating of the device is not exceeded. 

therefore fmax - 4 tt in sinewave charging operation 
q 

This assumes that the requirements of dV/dt are met (see below) 

3. The maximum operatingfrequency is also governed by the dV/dt capabil-
ity of the thyristor, due to the enforced limitation on pulse forming net-
work chargingrate. Page 7 shows how dV/dt improves at lower tempera-
tures. 

fmax is then given as - 
dV/dt(V/µs) x 106

5.7 x VDmax 

where VDmax is the peak value of the off -state voltage to be switched. 

Both conditions 2 and 3 must apply simultaneously and the lower value found 
for fmax is the correct one to use. 

.~~ 
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Average power dissipation per kHz for sinusoidal pulses when used with 
saturable reactor priming current ofi 10A and delay ofi 2 Ns 

40 
_f,,,ox=400 Hzt(i.e. 15 Watts max.) 

PAv 
per kHz 
(W/kHz) 

30 

20 

t0 

0 

dVp 

dt 
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_ .,iii 
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20 
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(W) 

15 
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(°C) 

150 

60 

75 

90 

105 

*)T~-scale is for comparison purposes only and is correct only for Rth mb-a ~ 
4,5 ° C/V1~ 

Determination of the heatsink thermal resistance. 

Example: 

Assume a thyristor, operating without a delay reactor, switching square pulses. 

Repetitive peak on-state current ITRM = 50 A 
Pulse duration tp = 250 ns 

Crest working voltage VDWM = 800 V 
Pulse frequency f = 4 kHz 
Ambient temperature Tam = 50 oC 

From the upper graph on page 5 it follows,that at ITRM = 50 A and VDWM = 800 V, 
the power loss per kHz = 1.4 W/kHz 
The total power loss at f = 4 kHz: (4 x 1.4) W = 5.6 W 

From the curve on this page, the required value of Rth mb-a can be found. 

At Ptot = 5.6 W and Tamb = 50 ° C : Rth mb-a"' 6 ° C/W 

The contact thermal resistance Rth mb-h = 0.5 oC/W . 

Hence the heatsink thermal resistance should be; 

Rth h-a = Rth mb-a - Rth mb-h = (6-0.5) °C/W = 5.5 oC/W. 
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APPLICATION INFORMATION 

Introduction 

The behaviour of a magnetron in terms of stability, r.f. spectrum, frequency puls-
ing, etc. may be influenced considerably by the characteristics of the pulse modu-
lator. Modulator and magnetron must be considered to be very closely interdepen-
dent. 
For this reason, it is recommended that proposed designs for any particular magne-
tron-modulator combination should be discussed with the appropriate magnetron en-
gineer. 

Typical operating conditions of the magnetron YJ1200 

Pulse duration 
Pulse frequency 

a b 

0.25 4 µs 1) 
4000 400 Hz 

Pulse voltage (Vp) 12 kV 
Pulse current(Ip) 12 A 

Duty factor (maximum value) 0.0025 
Rate of rise of voltage 80 kV/µs 2) 
Output power (r.f. pulse) 50 kW 

1. The current rating LI'RM (see page 3) of the BTX95series permits these operating 
conditions to be achieved using a pulse compression type modulator (see circuit 
on page 10).The thyristor current pulse is a half sine-wave having approximately 
a peak value 

ITg~,I ='rr . Ip . 
Nt 

where Ip =magnetron pulse current 

_ magnetron pulse voltage (Vp) 
Ne 

storage capacitor voltage (VC1) 

N 
_thyristor pulse duration 

t magnetron pulse duration 

Assume for the 4µs application Nt = 3 and Ne = 20, giving VC1 = 600 V (i. e. thyr-
istor off -state voltage). The resulting thyristor peak pulse current I

TRM - 250 A 
has a duration of 12 ~s. 
In practice, the current may be up to 20~ higher due to magnetising current and 
core loss in transformer T1. 

The values Nt = 3 and dI T =1000 A/µs permit operation of the magnetron at pulse 
duration down to 0.3 dus; with higher values of Nt, shorter pulse durations are 
achieved. 

1) Duration measured at 5Q~ of current pulse amplitude . 
2) Voltage rate of rise is the slope of the steepest tangent to the leading edge above 

80% of the voltage pulse amplitude. 
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APPLICATION INFORMATION (continued) 

VJ1200

t 

a0 
b0 

300V 
(d.c.) 

O 

L1 

-1 

BTX68-600R
~ SR 

Vq C 1= 

pulse-forming 
network Ra5011 

BTX95

T2 

~Ip 

O O 
magnetron 

heater supply 
~ini3ei 

L1 =charging inductor 
D1 =hold -off diode 
D2 =inverse diode 
SR = 1 Ns delay- and priming reactor 
T1 =saturable -core charging transf. (n = 1 : 9) 
T2 =saturable-core pulse transf. (n = 1 : 4.5) (bifilar secondary) 
a;b = delayed-charging trigger 
c;d =main trigger 

2. Magnetrons of lower power rating may be driven by more conventional line type 
modulators (see circuit on page 12 ). A marine radar magnetron of 3 kW r. f. out-
put power has the following typical operation conditions: 

a b 

Pulse duration 0.05 0.5 µs1)

Pulse frequency 2 1 kHz ~~-
3.8 Pulse voltage kV 

Pulse current 3 A 

Duty factor (maximum value) 0.001 

Rate of rise of voltage 60 kV/µs 
2) 

Those conditions are achieved in the circuit on page 12, with a pulse transformer 
ratio of 1:20 and a pulse forming network voltage of 450 V to 500 V. With cor-
rect adjustment of the pulse transformer distributed capacitance and leakage in-
ductance, the load capacitance, the saturated inductance of reactor SR and the 

network parameters, the specified rate of rise of off -state voltage is achieved at 
the correct point on the leading edge, and the thyristor current pulse (65 A peak 

value) has a sinusoidal leading-edge of initial 
dt 

= 1000 A/µs. 

1) Duration measured at 50~ of current pulse amplitude. 
2) Voltage rate of rise is the slope of the steepest tangent to the leading edge above 

80a/o of the voltage pulse amplitude. 
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APPLICATION INFORMATION (continued) 

BTX68-600R D1
L1 _ _ 

t 

a0 
b0 

250V 
(d.c.) 

O 

L 1 =charging inductor 
D1 =hold -off diode 
D2 =inverse diode 
SR = 0.25 to 0.5µs delay reactor 
R1 =priming current resistor (=100 S2) 
T1 =linear pulse transformer 
a; b = delayed-charging trigger 
c; d =main trigger 

~~ 

pulse-forming network 
Rz411 

T1 

~mna~ 

magnetron 

heater supply 
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P-GATE SILICON THYRISTORS 

P-gate thyristors in a TO-64 metal envelope. They are intended for power control 
and power switching applications. 
The series consists of reverse polarity types (anode to stud) BTY79-400R to BTY79 
-1000R. 

QUICK REFERENCE DATA 

Repetitive peak voltages 

VDRM = VRRM 

Crest working voltages 

VDWM = VRWM 

Forward breakover 
voltage V(BO) 

BTY79-400R 

max. 

500R 600R 800R 1000R 

iax. 400 500 600 800 1000 

400 500 600 800 1000 

400 500 600 800 1000 

Average on-state current at Tmb = 85 °C 

R.M.S. on-state current 

IT(AV) 

IT(RMS) 

Non-repetitive peak on-state current 
t = 10 ms; Tj = 125 oC prior to surge ITSM 

Junction temperature Tj 

Rate of rise of on-state current after triggering 
dIT 
dt 

Rate of rise of off-state voltage 
that will not trigger any device 

dVD 
at 

V 

V 

V 

max. 6.4 A 

max. 10 A 

max. 80 A 

max. 125 °C 

max. 20 A/µs 

< 20 V/µs 

MECHANICAL DATA see page 2 
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MECHANICAL DATA 
TO-64 

C7 wv vv~ 

10-32UNF 

Net weight: 7.5 g 
Diameter of clearance hole: max. 5.2 mm 
Accessories supplied on request: 56295; (56262A) 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 

ANODE TO CATHODE 

Dimensions in mm 

Voltages  1)

Non-repetitive peak off-state 
voltage (t< 10 ms) VDSM 

2) 

Non-repetitive peak reverse 
voltage (t < 5 ms) VRSM 

Repetitive peak voltages 

VDRM = VRRM 
Crest working voltages 

VDWM = VRWM 
Continuous voltages 

VD = VR 

Torque on nut: min. 8 kg cm 
(0.8 Newton -metres) 

max. 17 kg cm 
(1.7 Newton -metres) 

BTY79-4UUR SUOK 6UUR BUUR lUUUK 

max. 500 1100 1100 1100 1100 

max. 500 600 720 960 1100 

max. 400 500 600 800 1000 

max. 400 500 600 g00 1000 

max. 400 500 600 800 1000 

V 

V 

V 

V 

V 

1) To ensure thermal stability: Rth j-a ~ 6 oC/W (d. c. blocking) or < 12 ° C/W (a. c. ) 

2) Higher off-state voltages may be applied without damage, but at voltages higher 
than the minimum forward breakovervoltage(see page 4) thethyristor may switch 

into the on-state. The rate of rise of on-state current shouldnot exceed 100 A/µs. 
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RATINGS (continued) 

Currents 

Average on-state current (averaged 
over any 20 ms period) at Tmb = 85 ° C 1T(AV ) max. 6.4 A 

On-state current (d. c. ) IT max. 10 A 

R.M.S. on-state current IT(R~) max. 10 A 

Repetitive peak on-state current ITRM max. 60 A 

Non-repetitive peak on-state current 
(t = 10 ms; half sine wave) 
T~ = 125 °C prior to surge ITSM max. 80 A 

I2t for fusing (t = 10 ms) I2t max. 32 A2s 

Rate of rise of on-state current after 

triggeringwith IG = IGT to IT = 3 x IT(AV ) 
dI'r 
at max. 20 A/µs 

Repetitive peak reverse current 
(during turn-off) IRRM max. 5 A 

GATE TO CATHODE 

Voltages 

Forward peak voltage VFGM max. 10 V 

Reverse peak voltage VRGM max. 5 V 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms-period) PG(AV) max. 0.5 W 

Peak power dissipation PGM max. 5 W 

Temperatures 

Storage temperature Tstg -55 to +125 oC 

Junction temperature T~ max. 125 oC 
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THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 3.0 °C/W 

From mounting base to heatsink Rth mb-h = 0.5 °C/W 

Frotn mounting base to heatsink with mica washer Rth mb-h = 4.0 °C/W 

Transient thermal impedance (t = 1 ms) Zth j-mb = 0. 16 °C/W 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages 

On-state voltage 
IT=20 A;Tj=25 ° C 

Forward breakover voltage 
up toTj=125 ° C 

Rate of rise of off-state 
voltage that will not trigger 
any device; Tj = 125 ° C 

Currents 

Peak reverse current 
VRM=VRWMmax;Tj = 125 ° C 

Peak off -state current 
VDM=VDWMmax~Tj = 125 °C 

Holding current; Tj = 25 ° C 

BTY79-400R 500R 600R SOOR 1000R 

VT <2.3 2.3 2.3 2.3 2.3' 

V(BO) > 400 500 600 800 1000 

dV D 100 100 100 100 ' < 100 
dt 

IRM < 5 2.5 2.5 2.5 2.5 ~ 

Irma < 5 2.5 2.5 2.5 2.5 ~ 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 
VD=6V;Tj=25°C 

Voltage that will not trigger any device 

IH 

VGT 

typ. 

V 

/µs 

A 

A 

10 mA 

> 2.5 V 

VD = VDWMmax~ Tj = 125 °C VGD < 250 mV 

Current 

Current that will trigger all devices 
VD=6V;Tj =25°C IGT > 25 mA 
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CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS 

Turn-on time (ton = td + tr) when switched 
from VD=50V toIT=10A 
IGT=150mA;Tj=25°C 

ton typ. 3 µs 

Circuit-commutated turn-off time when switched 
from IT=SAtoVR> 50V 
with -dIT/dt = 5 A/µs; dVD/dt = 10 V/µs 

Tj=125°C tq

Tj = 25 °C tq

OPERATING NOTES 

< 100 µs 

50 µs 

1. The gate and cathode connectors should not be bent; they should be soldered into 
the circuit so that there is no strain on them. 
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EXAMPLE (Determination of the heatsink thermal resistance) 

Assume the thyristor used in a 50 Hz single phase full wave rectifier circuit 
(conduction angle a = 180°) at Tamb - 40 ° C. 
The average forward current (per thyristor) ITAV = 5 A. 

From the left hand part of the graph above it follows that at ITAV = 5 A and 
a = 180° the average forward power +average leakage power = 10.5 W per 
thyristor. 

From the right hand part follows the thermal resistance, required for 

Ptot = 10.5 W at Tamb = 40 ° C. 

Rth mb-a = 5.2 ° C/W 

The contact thermal resistance Rth mb-h = 0.5 ° C/W 

Hence the heatsink thermal resistance should be: 

Rth h-a - Rth mb-a - Rth mb-h - (5.2 - 0.5) °C/W = 4.7 ° C/W 

The applicable heatsink(s) may then be found in the section HEATSINKS. 
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SERIES 
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BTY87 
SERIES 

P-GATE SILICON THYRISTORS 

P-gate thyristors in a TO-48 metal envelope. They are intended for power control 

and power switching applications. 
The series consists of the reverse polarity types (anode to stud) BTY87-400R to 
800R. 

QUICK REFERENCE DATA 

Repetitive peak voltages 

BTY87-400R 500R 600R 

VDRM = VRRM 

Crest working voltages 

max. 400 500 600 

VDWM = VRWM 

Forward breakover 
voltage V(BO) 

max. 

> 

400 

400 

500 

500 

600 

600 

Average on-state current up to Tmb = 52 °C 1T(AV) 
at Tmb = 85 °C IT(AV ) 

R.M.S. on-state current IT(RMS) max. 25 A 

Non-repetitive peak on-state current 
t = 10 ms; T~ = 125 ° C prior to surge ITSM max. 140 A 

Junction temperature T~ max. 125 ° C 

Rate of rise of on-state current after triggering 
dla 

max. 20 A/µs 

800R 

800 V 

800 V 

800 V 

max. 16 A 
max. 10 A 

Rate of rise of off-state voltage 
that will not trigger any device 

dD 
< 20 V/µs 

MECHANICAL DATA see page 2 

September 1971 1 



RTY87 
SERIES 

MECHANICAL DATA 
TO-48 

Net weight: 15 g 
Diameter of clearance hole: max. 6.5 mm 

Accessories supplied on request: 56264A 

4.2 
3.2 

Dimensions in mm 

14.0  i

Torque on nut: min. 17 kg cm 
(1.7 Newton -metres) 

max. 35 kg cm 
(3.5 Newton-metres) 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 

ANODE TO CATHODE 

Voltages 1)
BTY87-400R 500R 600R SOOR 

max. 

max. 

500 

500 

850 

600 

850 

850 

850 V 

960 V 

Non-repetitive peak off-state 
voltage (t< lOms) VDSM 2)

Non-repetitive peak reverse 
voltage (t< 5 ms) VRSM 

Repetitive peak voltages 
VDRM = VRRM 

Crest working voltages 
max. 400 500 600 800 V 

VDWM = VRWM 
Continuous voltages 

max. 400 500 600 800 V 

VD = VR max. 400 500 600 800 V 

1) To ensure thermal stability: Rth j-a ~ 4.5 ° C/W (d.c. blocking) or < 9 °C/W 
(a.c.). For smaller heatsinks Tj max should be derated. 

2) 
Higher off -state voltages may be applied without damage, but at voltages higher 

than the minimum forward breakover voltage (see page 4) the thyristor may switch 

into the on-state. 

2 September 1971 
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SERIES 

RATINGS (continued) 

Currents 

Average on-state current (averaged 
over any 20 ms period) up toTmb = 52 °C IT(AV) max. 16 A 

at Tmb = 85 °C IT(AV) max. 10 A 

On-state current (d. c.) IT max. 19 A 

R.M.S. on-state current I'I'(RMS) max. 25 A 

Repetitive peak on-state current ITRM max. 140 A 

Non-repetitive peak on-state current 
(t = 10 ms; half sine wave) 

T~ = 125 ° C prior to surge ITSM max. 140 A 

I2t for fusing (t = 10 ms) I2t max. 100 A2s 

Rate of rise of on-state current after 
triggering with IG = IGT to IT=3xIT(AV) 

~T max. 20 A/µs at 
Repetitive peak reverse current 

(during turn-off) IRRM max. 20 A 

GATE TO CATHODE 

Voltage 

Forward peak voltage VFGM max. 10 V 

Reverse peak voltage VRGM max. 5 V 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms period) PG(AV) max. 0.5 W 

Peak power dissipation PGM max. 5 W 

Temperatures 

Storage temperature Tstg —55 to + 125 ° C 

Junction temperature T~ max. 125 °C 

September 19~ 1 3 



BTY87 
SERIES 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 1.6 ° C/W 

From mounting base to heatsink Rth mb-h = 0.2 ° C/W 

From mounting base to heatsink 
with mica washer Rth mb-h = 4.0 °C/W 

Transient thermal impedance (t = 1 ms) Zth j-mb = 0.09 °C/W 

CHARACTERISTICS 

ANODE TO CATHODE 

Voltages BTY87-400R 500R 600R 800R 

On-state voltage 
IT=50 A;Tj=25 ° C VT < 3.0 

Forward breakover voltage 
up to Tj = 125 ° C V(BO) > 400 

Rate of rise of off-state 
voltage that will not trigger 
any device; Tj = 125 °C d D 

< 20 

Currents 

Peak reverse current 

VRM = VRWMmax: Tj = 125 ° C IRM < 8 0 

Peak off-state current 

VDM =VDWMmax; Tj = 125 °C IDM < 8 0 

Latching current; Tj = 25 °C 

Holding current; Tj = 25 ° C 

GATE TO CATHODE 

Voltages 

Voltage that will trigger all devices 
VD=6V;Tj=25 C 

Voltage that will not trigger any device 

VD =VDWMmax; Tj = 125 °C 

Current 

Current that will trigger all devices 
VD = 6 V; Tj = 25 °C 

3.0 

500 

20 

6.0 
a 

6.0 

3.0 

60G 

20 

5.0 

5.0 

3.0 V 

800 V 

20 V/µs 

4.0 mA 

4.0 mA 

IL typ. 20 mA 

IH typ. 20 mA 

VGT > 

VGD < 

IGT > 

3.5 V 

200 mV 

65 mA 
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BTY87 
SERIES 

CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS 

Turn-on time (ton = td + tr) when switched 
from VD = 400 V to IT = 50 A 
IGT = 200 mA; T~ = 25 ° C 

Circuit-commutated turn-off time when switched 
from IT = 10 A to VR > 50 V 
with —dIT/dt = 10 A/µs; dVD/dt = 10 V/µs 

ton tYP• 2 µs 

T~ = 125 °C tq < 
T~ = 25 °C tq < 

100 µs 
50 µs 

OPERATING NOTES (See also general pages at the beginning of this section) 

~. The gate and cathode connectors should not be bent; they should be soldered into 

the circuit so that there is no strain on them. 
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SERIES 

60 
cond. 
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SERIES 

7209361 

80 

IO
(A) 

60 

40 

20 

80 

ID

(A) 

60 

40 

20 

Ip 
Average output 
current of the bridge 

i~ .. 

time 
maximum allowable starting andinrushcur-
rents for various mount ng base [empera-

tures versus time in a single phase bridge. 

Ip y

Tmb =65°C■~

85°C 

105°C 

10'1 10 times) 10 2

7209362 

Ip 

average output-current 
~~ of the bridge 

time 
maximum allowable starting and inrush cur-
rents for various mounting base tempera-
tures versus [ime in a three phase bridge. 

i `- ~  
-,~ 

Ip 

Tmb =65°C 

85°C 

~.. 105°C 

10-1 10 time (s) 102

10 May 1970 



BTY91 
SERIES 

P-GATE SILICON THYRISTORS 

P-gate thyristors in a TO-48 metal envelope. They are intended for power control 
and power sw'tching applications. 
The series consists of the reverse polarity types (anode to stud) BTY91-400R to 
800R. 

QUICK REFERENCE DATA 

BTY91-400R 500R 600R 800R 

Repetitive peak voltages 

VDRM = VRRM max. 400 500 600 800 V 

Crest working voltages 

VDWM = VRWM max. 400 500 600 800 V 

Forward breakover 
voltage V(BO) > 400 500 600 800 V 

Average on-state current up to Tmb = 77 °C IT(AV) max. 16 A 
at Tmb = 85 ° C IT(AV) max. 14 A 

R.M.S. on.-state current IT(RMS ) max. 25 A 

Non-repetitive peak on-state current 
t = 10 ms; Tj = 125 ° C prior to surge ITSM max. 200 A 

Junction temperature Tj max. 125 ° C 

Rate of rise of on-state current after tri erin gg ~ max. 20 A/µs gat 
Rate of rise of off -state voltage 

that will not trigger any device 
dVD < 20 V/µs 
dt 

MECHANICAL DATA see page 2 

September 1971 1 
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SERIES 

MECHANICAL DATA 

TO-48 

~~ do+~s~ 

Net weight: 15 g 
Diameter of clearance hole: max. 6.5 mm 
Accessories supplied on request: 56264A 

w.2 Dimensions in mm 
3.2 

Torque on nut: min. 17 kg cm 
(1.7 Newton-metres) 

max. 35 kg cm 
(3.5Newton-metres) 

All information applies to frequencies up to 400 Hz. 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 

ANODF TO CATHODE 

BTY91-400R 500R 600R 800R 
Voltages 1) 
Non-repetitive peak off-state 

voltage (t < 10 ms) 

VDSM 2) 

Non-repetitive peak reverse 
voltage (t < 5 ms) 

max. 500 850 850 850 V 

VRSM 

Repetitive peak voltages 

max. 500 600 720 960 V 

VDRM = VRRM 

Crest working voltages 

max. 400 500 600 800 V 

VDWM = VRWM 

Continuous voltages 

max.. 400 500 600 800 V 

VD = VR max. 400 500 600 800 V 

1) To ensure thermal stability: Rth j-a < 4.5 °C/VJ (d.c. blocking) or < 9 °C/W 
(a. c. ). For smaller heatsinks Tj Inax should be derated. 

2) 
Higher off-state voltages may be applied without damage, but at voltages higher 
than the minimum forwardbreakover voltage (see page 4) the thyristor may switch 
into the on-state. 
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RATINGS (continued) 

Currents 

Average on-state current (averaged 
over any 20 ms period) up to Tmb = 77 °C IT(AV) max. 16 A 

at Tmb = 85 °C 1T(AV) max. 14 A 

On-state current (d. c.) IT max. 25 A 

R.M.S. on-state current IT(R~) max. 25 A 

Repetitive peak on-state current ITRM max. 200 A 

Non-repetitive peak on-state current 
(t = 10 ms; half sine wave) 
Tj = 125 °C prior to surge ITSM max. 200 A 

I2t for fusing (t = 10 ms) I2t max. 200 A2s 

Rate of rise of on-state current after 
triggering with IG = IGT to IT = 3 x IT(t,V) 

~,I, 

dt 
max. 20 A/µs 

Repetitive peak reverse current 
(during turn-off) IRRM max. 20 A 

GATE TO CATHODE 

Voltages 

Forward peak voltage VFGM max. 10 V 

Reverse peak voltage VRGM max. 5 V 

Power dissipation 

Average power dissipation 
(averaged over any 20 ms period) PG(AV) max. 0.5 W 

Peak power dissipation pGM max. 5 W 
Temperatures 

Storage temperature Tstg -55 to+125 °C 

Junction temperature Tj max. 125 °C 
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BTY91 
SERIES 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb = 1.6 ° C/W 

From mounting base to hed~: ink Rth mb-h = 0.2 ° C/W 

From mounting base to heatsink 
with mica washer Rth mb-h = 4.0 ° C/W 

Trans.a~=~ thermal Impedance (t = 1 ms) Zth j-mb = 0.09 °C/W 

CHARACTERISTICS 

ANODE TO CATHODE 

BTY91-400R 500R 600R 800R 
Voltages 

On-state voltage 
IT=50 A;Tj=25 ° C V.I. < 2.0 2.0 2.0 2.0 V 

Forward breakover voltage 
up toTj=125°C V(BO) > 400 500 600 800 V 

Rate of rise of off-state 
voltage that will not trigger 
any device; Tj = 125 °C 

dVD < 20 20 20 20 V/µs at 
Currents 

Peak reverse current 

VRM = VRW Mmax ~ Tj =125 ° C IRM < 8.0 6.0 5.0 4.0 mA 
Peak off-state current 

VDM=VDWMmax; 'rj=125°C IDM < 8.0 6.0 5.0 4.0 mA 

Latching current; Tj = 25 ° C IL < 20 mA 

Holding current; Tj = 25 ° C IH < 10 mA 

GATE TO CATHODE 

Voltages 

Voltage that will tri~ger all devices 
VD=6V;Tj=25 C VGT > 3.0 V 

Voltage that will not trigger any device 

VD =VDWMmax; `I'j = 125 ° C VGD < 200 mV 

Current 

Current that will trigger all devices 
VD=6V;Tj=25 ° C IGT > 40 mA 

4 September 1971 
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SERIES 

CHARACTERISTICS (continued) 

SWITCHING CHARACTERISTICS 

Turn-on time (ton = td + tr ) when switched 
from VD = 400 V to IT = 10 A ton typ. 2 µs 
IGT = 200 mA; Tj = 25 ~C 

Circuit-commutated turn-off time when switched 
from IT=lOAtoVR> 50V 
with -dIT/dt = 10 A/µs; dVD/dt = 10 V/µs 

Tj = 125 oC -tq < 100 µs 
Tj = 25 oC -tq < 50 µs 

OPERATING NOTES (See general pages at the beginning of this section) 

1. The gate and cathode connectors should not be bent; they should be soldered into 

the circuit so that there is no strain on them 

~zo~~~zl 

200 

ITSM 
(A) 

150 

100 

50 

0 

max. permissible non repetitive peak on-state 
current based on sinusoidal currents (t= 50 Hz) 

I  - - - - - ITSM 

- 1
each current pulse is followed by 
the crest working reverse voltage 

~ 1

T =125°C (prior to surge) 

1 2 3 4 5 678910 50 100 
number of cycles 

September 1971 5 



BTY91 
SERIES 

6C 

Ptot 

(W; 

40 

20 

0 

~zt 
Cund 
angle 

Form ///
///~~~

\\\
factor ~ 

r

~ interrelation between [he power 
.p 
~  

(derivtd from [he left hand graph) 
at.d [hc max. allowable tempera- a= 30 0 

boo 

a = 4 ~~ 
2.H 

n
7 

Lures. 

1 zl° ~:y a=conduction angle SOS 6.0 

~~. '/_ 
7~ 

l J 
O 

.'■~ c~iy

■■■ titi i~~■■■~i~. ~~~w~° 
~ 0 I il.~.~-~~~~`~A 
~ 1 ' //.~~~_ ~~~.~~\Orr „~ iii~~~~~ ,~awa.s; 

i~,z,\ 
—. ~i ice:," 

ITAV(A) 20 

Determination of the heats ink thermal resistance 

50 Tamb (°C )100 

Example: 
Assume a thyristor, used in a single phase full wave rectifier circuit. 

29 

Tmb 
(~C; ) 

61 

3 

25 

conduction angle a = 1800

average forward current ITAV = 10 A (per thyristor) 
ambient temperature Tamb = 40 0C 

From the left hand part of the graph above it follows that at ITAV = 10 A and a = 1800

the average forward power + average leakage power = 17 W per thyristor. 

From the right hand part of the graph above follows the thermal resistance, re-
quired for Ptot = 17 W at Tam = 40 0C 

Rth m. -a ~ 3.5 °C/W 

The contact thermal resistance Rth mb-h = 0.2 0C/W 
Hence the heatsink thermal resistance should be: 

Rth h -a = Rth mb-a ' Rth mb-h = (3.5 - 0.2) 0C/W = 3.3 °C/W. 

The appropriate heatsink(s) will be found in the Section HEATSINKS. 
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400 

V 
( V) 

300 

200 

100 

Typical turn on characteristics when switched fro 
Vj~= 400V or SOV respectively to IT = lA, l0A or SOA 
Gate source 5V, 25r'1 

IT - 
50A 
 l0A 
lA 

4 t(,us) 

so 

V 
(V) 

40 

20 

~ ■ 

7209371 

4 t (Ns) 
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8 

6 

4 

2 

~0 0.5 1 25 IFG (A) 2 
Gate characteristics with curves PGAV -0.5W 
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SERIES 

P-GATE SILICON THYRISTORS 

This type has been superseded by the BTW24series 

September 1971 
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SERIES 

P-GATE SILICON THYRISTORS 

This type has been superseded by the BTW23series 

September 1971 1 
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OSB9110SERIEs 
O$M9110SERIES 
O$$ 9110SERIES 

HIGH VOLTAGE RECTIFIER STACKS 
The OSB9110, OSM9110 and OSS9110series are ranges of high voltage rectifier as-
semblies, incorporating controlled avalanche diodes mounted on fire prooftriangu-

lar formers. The OSB9110series is intended for application in two phase half wave 
rectifier circuits. The OSM9110series is intended for application in single phase or 
three phase bridges or in voltage doubler circuits. 

The OSS9110series is intended for all kinds of high voltage rectification. The assem-
blies are supplied with 1/4"UNF studs or with standard valve bases. The OSB9110-
series and OSM9110series are supplied with a centre tap (8-32UNC). The maximum 
crest working voltages of the OSB9110 and OSM9110series cover the range from 
2 kV to 15 kV, and of the OSS9110series the range from 3 kV to 30 kV, in 1 kV steps. 

CIRCUIT OS89110 

~ VRWM—~ 

CIRCUIT OSM9110 

~ anode 

centre -tap 
+ 

'/259125 
f -- 

~RwM—►Ocentre -tap 
ti 7259126 

CIRCUIT OSS9110 

cathode anode 

VRWM 

cath~ 

 f 
'! Z 59 27 

QUICK REFERENCE DATA 

OSB9110 —4 —6 —28 —30 
OSM9110-4 —6 

Crest 
—28 —30 

kV 
working reverse voltage 

from centre tap to end VRWM max. 2 3 14 15 

OSS9110 —3 —4 
Crest 

—29 —30 

kV 
working reverse 

voltage VRWM max. 3 4 29 30 

Average forward current 
with R and L load 
(averaged over any 

20 ms period) 
in free air up to Tamb = 35 °C 1F(AV) max. 3. 5 A. 

in oil up to Toil = 100 ° C 1F(AV) max. 6 A 

Non-repetitive peak forward current 
t = l0ms; half sine wave; T~ = 175 °C prior to surge 1FSM max. 85 A 

MECHANICAL DATA see pages 4 and 5. 
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~$$9110SERIES 

0$M9110SERIES 

~$$911~SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

OSB9110 —4 

Voltages OSM9110-4 
—6 
—6 

-28 
-28 

-30 
-30 

kV Crest working reverse voltage VRyyM max. 2 

OSS9110 —3 

3 

—4 

14 

-29 

15 

-30 

Crest working reverse voltage VRWM max. 3 4 29 30 kV 

Currents 

Average forward current (averaged 
over any 20 ms period) 

in free air up to Tamb = 35 °C IF(AV) max. 3. 5 A 

in oil up to Toil = 100 ° C 1F(AV) max. 6 A 

Repetitive peak forward current 1FRM max. 120 A 

Non-repetitive peak forward current 
t =10 ms; half sine wave; Tj = 175 °C prior to surge 1FSM max. 85 A. 

Reverse power dissipation 
OSB9110 -4 -6 -28 -30 

Repetitive peak reverse power 
t = 10µs (square wave; f = 50 Hz) 

OSM9110-4 -6 —28 —30 

Tj = 175 ° C PRRM max. 1.2 1.8 8.4 9 kW 

Non-repetitive peak reverse power 
t =10µs (square wavel 

Tj = 25 ° C prior to surge 

Tj=175 °C prior to surge 
PRSM 
PRSM 

max. 6 
max. 1.2 

9 
1.8 

42 
8.4 

45 kW 
9 kW 

Repetitive peak reverse 
power dissipation 
t =10µs (square wave; f = 50 Hz) 

OSS9110 —3 —4 —29 —30 

Tj = 175 °C PRRM max. 1.8 2.4 17.4 18 kW 

Non-repetitive peak reverse 
power dissipation 
t = 10 µs (square wave) 
Tj = 25 ° C prior to surge PRSM max. 9 12 87 90 kW 
Tj =175 °C prior to surge PRSM max. 1.8 2.4 17.4 18 kW 

Temperatures 

Storage temperature Tstg —55 to +175 ° C 

Junction temperature Tj max. 175 ° C 

2 June 1970 



o$89110SE RTES 
OSM9110SERIES 
OSS9110SERIEs 

CHARACTERISTICS (See note 1) 

OSB9110 -4 -6 -28 -30 
OSM9110-4 -6 

Forward voltage 
-28 -30 

28 30 V IF = 20 A; Tj = 25 ° C VF < 4 6 

Reverse avalanche breakdown voltage 1) 
17.5 18. 75 kV 

° C 
> 2. 5 3.75 

IR = 5 mA; Tj = 25 V(BR)R < 3.76 5.64 26.32 28.2 kV 

OSS9110 -3 -4 
Forward 

-29 -30 
voltage 

IF = 20 A; Tj = 25 ° C VF < 6 8 58 60 V 

Reverse avalanche breakdown voltage 1) 
36.25 37.5 kV 
54.52 56.4 kV 

> 3. 75 5. 0 
IR =5mA;Tj=25 ° C V(BR)R < 5.64 7.52 

Reverse current 

< 0.6 mA. VRM = VRWMmax~ Tj = 125 ° C IRM

NOTES 

1. The Ratings and Characteristics given apply from centre tap to end. (Not for 
OSS9110series) 

2. Type number suffix 

The suffix consists of a figure indicating the total number of diodes, followed by 
a letter indicating the base. 
A = 1/4"U. N. F. studs at the ends. 
B = 4 pin Super Jumbo (B4D) 
C =Goliath 
E = 4 pin Jumbo (B4F) 
F = A3-20 

3. Operating position 

The rectifier units can be operated at their maximum ratings when mounted in 
any position. 

1) The breakdown voltage increases by approximately 0. 1 ~ per °C with increasing 
junction temperature. 

June 1970 3 
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~$$ 9110SERIES 

MECHANICAL DATA 

n =total number of diodes 

OSM9110 -nA 

4MUNF 

a 
J 

l 
a 

c a, 
U 

7Z07504~ 

OSM9110 -nB 

l 
a 
0 
i 

c a, v 
~° 

m 
J 

7Z07503a 

Dimensions in mm 

OSM9110 -nC 

U 
J 

1 
a 

v 

c 
v 

N.C. 
7207505] 

The drawings show the OSM9110series; the OSB9110 and OSS9110series differ in the 
following respects: 
OSB9110series —terminals marked a(-) and k(+) in the drawings are both marked. ; 

the centre-tap is marked + (instead of ~L as in the drawings). 
OSS9110series —has no centre-tap. 



O$B9110SERIES 
OSM9110SERIEs 
O$$ 9110SERIES 

MECHANICAL DATA (continued) 

n =total number of diodes. 

OSM9110 -nE 

N.C. 

a 

For lengths and weights see table on page 6. 

OSM9110 -nF 

June 1970 5 



OSB9110SERIES 
OSM9110SERIEs 
~$$9110SERIES 

Table of lengths and weights (mm and g) 

number of diodes n 3 4 to 6 7 to 9 10 to 12 13 to 15 

maximum lengths LA i43 184 224 264 305 

LB 147 188 228 268 309 

LC 159 199 239 279 320 

LE 132 173 213 253 294 

LF 184 225 265 305 346 

weights WA 153 286 419 552 685 

WB - WC - WE 218 351 484 617 750 

WF 379 512 645 778 911 

number of diodes n 16 to 18 19 to 21 22 to 24 25 to 27 28 to 30 

maximum lengths LA 345 385 426 466 506 

LB 349 389 430 470 510 

LC 360 400 441 481 521 

LE 334 374 415 455 495 

LF 386 426 467 507 547 

weights WA 818 951 1048 1217 1350 

WB = WC = WE 883 1016 1149 1282 1415 

WF 1044 1177 1310 1443 1576 

June 1970 



OSB9110SERIES 

OSM9110SERIES 

OSS9110SERIES 

150 

IFSM 
(A) 

100 

50 

rzo93i3a 
Maximum allowable non repetitive peak 
forward current based on sinusoidal 

currents, f = 50 Hz 

IF _ _ _ _ 
- IFSM 

time 
ach current pulse is fo lowed by the crest 

working reverse voltage 

Tj to ~ =125°C(prior surge) 
I I ( 1 1 I 

to surge) ~-175°C(prior 

r 

` - 1 

~~ 

1 2 3 4 5 6789 

150 

I FS(RMS) 
(A) 

100 

50 

IFS(RMS):Tj =175°C 
prior to surge) I 
IFS(RMS);Tj=125°C 
prior to surge) 

125°C 
t~~1 1 

Z~t;t1 
~~ 5°C 

maximum aLlowab a non repetitive 
forward r.m.s, current 

(sub cycle surge curve) 

0 5 duration(ms) 1 

number of cycles 

72093147 
60 

IZt 

(A2s ) 

40 

20 

100 

June 1970 7 



OSB9110SERIES 
OSM9110SERIES 
OSS9110SERIES 

30 

20 

10 

15 

IFIAV) 
(A) 

10 

5 

7209 312.2 

maximum allowable average for-
ward current versus ambient tem-
perature 

00

7209305 

2 x OSM9110 

~ 

O O.11° 
Rb 

~I 
00

maximum allowab a average out-
put current veraus ambient tem-
perature 

O a~f 

~s'~c`Oa ~o ~ °~,. °rte
~~s 

s 

con~Pct~O~ 

o- f~~e 
_. 

_ 

100 Tamb(°C) 200 

30 

IO 

(A) 

20 

10 

00 100 Tamb(°C) 200 0

7209315 

3 x OSM 9110 

E==j jt° ry. 
-. ' RD 

EZZ3 
maximum al owable 
versus ambien 

average 
temperatur

l`

e 
output current 

~~ I 

~ ~~OO, mot l~ ~ 

O• f ~P P C
o,~ 

PCr/a~ 

100 Tamb(°C) 200 

8 June 1970 



0$89110SE RTES 
OSM9110SERIES 
Q$$ 9110SERIES 

APPLICATION INFORMATION 

OSB9110 -4 

7259118 

OSM9110series 

Io= 2IFIAV) 
+ —~ 

I I I 
~ VRWM ~ I 

VRWM 

voltage doubler 

1 x OSM 9110 

rectifier circuits with respectively 

2xOSM9110 and 3zOSM9110 

Io°31F(Avl 
—► 

7259x19 

June 1970 9 





~$B9210SERIES 
O$M9210SERIES 
O$$9210SERTES 

HIGH VOLTAGE RECTIFIER STACKS 

The OSB9210, OSM9210 and OSS9210series are ranges of high voltage rectifier as-
semblies, incorporating controlled avalanche diodes mounted on fireproof triangu-
lar formers. The OSB9210series is intended for application in two phase half wave 

rectifier circuits. The OSM9210series is intended for application in single phase or 
three phase bridges or in voltage doubler circuits. 

Tlie OSS9210series is intended for all kinds of high voltage rectification. The assem-
blies are supplied with 1/4"UNF studs or with standard valve bases. The OSB9210-
series and OSM9210series are supplied with a centretap (8-32UNC). The maximum 
crest working voltages of the OSB9210 and OSM9210series cover the range from 
2 kV to 15 kV, and of the OSS9210series the range from 3 kV to 30 kV, in 1 kV steps. 

CIRCUIT OSB9210 CIRCUIT OSM9210 

centre -tap 
~ --V RWM — mo o 

7259125 

ti
anode 

CIRCUIT OSS9210 

cathode anode 

~~  ~ Ocentre-tap 
RWM 

ti  ]259126 

cathode 

~ VRWM • 
7Z 59127 

QUICK REFERENCE DATA 

OSB9210 —4 —6 —28 —30 
OSM9210-4 —6 —28 —30 

Crest working reverse voltage 
from centre tap to end VRWM max. 2 3 14 15 kV 

OSS9210 —3 —4 —29 —30 

Crest working reverse 
voltage VR Wi;1 max. 3 4 29 30 kV 

Average forward current 
with R and L load 
(averaged over any 
20 ms period) 

in free air up to Tamb = 35 °C IF(A.V) max. 5 A 

in oil up to Toil = 30 °C 1F(AV) max. 20 A 

Non-repetitive peak forward current 
t = 10 ms; half sine wave; T~ =175 °C prior to surge 1FSM max. 360 A 

MECHANICAL DATA see page 4 and 5 

f --

September 1971 1 



0$89210SERIES 
OSM9210SERIEs 
0$$ 9210 SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

OSB9210 -4 
Voltages OSM9210-4 

-6 

-6 
-28 
-28 

-30 
-30 

k\T Crest working reverse voltage VRWM max. 2 

OSS9210 -3 

3 

-4 

14 

-29 

15 

-30 

Crest working reverse voltage VRWM max. 3 4 29 30 kV 

Currents 

Average forward current (averaged 

over any 20 ms period) 
in free air up to Tam = 35 ° C 1F(AV) max. 5 A 

in oil up to Toil = 30 °C IF(A\,) max. 2Q A —~ 

Repetitive peak forward current IFRM max. 440 A 

Non-repetitive peak forward current 
t = 10 ms; half sine wave; T~ = 175 °C prior to surge IFSM max. 360 A 

Reverse power dissipation 
OSB9210 -4 -6 -28 -30 

Repetitive peak reverse power 

t = 10 µs (square wave; f = 50 Hz) 
OSM9210-4 -6 -28 -30 

Tj = 175 ° C FRRrQ max. 4 6 28 30 kW 

Non-repetitive peak reverse power 
t = 10 µs (square wave) 
Tj = 25 ° C prior to surge FRSM max. 26 39 182 195 kW 
Tj = 175 °C prior to surge FRSM max. 4 6 28 30 kW 

Repetitive peak reverse 
power dissipation 
t = 10 µs (square wave; f = 50 Hz) 

OSS9210 -3 -4 -29 -30 kW 

Tj = 175 °C FRRM max. 6 8 58 60 kW 

Non-repetitive peak reverse 
power dissipation 
t = 10 µs (square wave) 
Tj = 25 ° C prior to surge FRSM max. 39 52 377 390 kW 
Tj =175 ° C prior to surge FRSM max. 6 8 58 60 kW 

Temperature s 

Storage temperature Tstg -55 to +175 oC 

Junction temperature Tj max. 175 ° C 

2 September 1971 



oSg9210SERIES 
~$M9210SERIES 
~$S 9210SERIES 

CHARACTERISTICS (See note 1) 

OSB9210 -4 -6 -28 -30 

OSM9210-4 -6 -28 -30 
Forward voltage 

V VF < 3.6 5.4 25.2 27 IF=50 A;Tj =25°C 

Reverse breakdown voltage 1) 
> 2. 5 3. 75 17.5 18.75 kV 

IR=SmA;Tj=25°C V(BR)R < 3.76 5.64 6.32 28.2 kV 

OS59210 -3 -4 -29 -30 
Forward voltage 

V IF=50 A;Tj=25°C VF < 5.4 7.2 52.2 54 

Reverse breakdown vcltage 1) 
> 3.75 5. 0 36.25 37.5 kV 

IR =SmA.;T~=25 ° C V(BR)R < 5.64 7.52 54.52 56.4 kV 

Reverse current 

IRM 0. 6 mA VRM = VRWMmax~ Tj = 125 ° C 

NOTES 

1. The Ratings and Characteristics given apply from centre tap to end. (Not for 
OSS9210series). 

2. Type number suffix 

The suffix sonsists of a figure indicating the total number of diodes, followed by 
a letter indicating the base. 
A = 1/4"U. N. F. studs at the ends. 
B = 4 pin Super Jumbo (B4D) 
C-= Goliath 
E = 4 pin Jumbo (B4F) 
F = A3-20 

3. Operating position 

The rectifier units can be operated at their maximum ratings when mounted in 
any position. 

1) The breakdown voltage increases by approximately 0. 1 ~ per °C with increasing 
junction temperature. 

June 7.970 3 



056921 OSE RIES 
O$M9210SERIEs 
~$$ 9210 SE RIES 

MECHANICAL DATA 

n =total number of diodes 

OSM9210 -nA 

7207504) 

k 

OSM 9210 -nB 

Dimensions in mm 

OSM9210-nC 

C 

U 
J 

Q 
d 
i-~ 
I 
N 

C 
01 
U 

L'r 

N.C. 
7207505] 

The drawings show the OSM9210series; the OSB9210 and OSS9210series differ in the 
following respects: 
OSB9210series —terminals marked a(-) and k(+) in the drawings are both markedti ; 

the centre-tap is marked + (instead of ~. as in the drawings). 
OSS9210series —has no centre-tap. 

4 jurF: '970 



O$$9210SERIES 
~$M9210SERIES 

0$ $ 9210 SE RTES 

MECHANICAL DATA 

n =total number of diodes . 

OSM9210-nE 

N.C. 

~° 

Q 
O 
I 
d 

C 
N 
U 

w 
J 

1 

7Zt0601.B 

For lengths and weights see table on page 6. 

OSM9210-nF 

a 

I J 
`/ 

C 
U 

7Zt0602 B 

June 1970 5 



0$89210SERIES 
~$M9210SERIES 
OSS 9Z~OSERIES 

Table of lengths and weights (mm and g) 

number of diodes n 3 4 to 6 7 to 9 10 to 12 13 to 15 

maximum lengths LA 143 184 224 264 305 

Lg 147 188 228 268 309 

LC 159 199 239 279 320 

Lg 132 173 213 253 294 

Lg 184 225 265 305 346 

weight WA 153 286 419 552 685 

WB - WC - WE 218 351 484 617 750 

Wp 379 512 645 778 911 

number of diodes n 16 to 18 19 to 21 22 to 24 25 to 27 28 to 30 

maximum lengths LA 345 385 4'26 466 506 

Lg 349 389 430 470 510 

LC 360 400 441 481 521 

Lg 334 374 415 455 495 

LF 386 4'L6 467 507 547 

weights WA 818 951 1084 1217 1350 

WB - WC - WE 883 1016 1149 1282 1415 

WF 1044 1177 1310 1443 1576 

6 June 1970 



OSB9210SERIES 
OSM9210SERIES 
OSS9210SERIES 

400 

IFSM 
(A) 

300 

200 

100 

0 

7210574 

maximum allowable non-repetitive 
peak forward current based on 
sinusoidal currents,f=50Hz 
IF I r\ r\ - IFSM 

time 
each current pulse is followed by the 
crest working reverse voltage 

_~

L 
0

T =175°C (prior to surge) 

1 2 3 4 5 6 7 89 

1000 

2 

7210570 

maximum allowable non repetitive 
r.m.s. forward current (sub cycle 
surge curve) 

IFS(RMS)

(A) 

500 

T=175°C (prior to surge) 

00
5 10 duration (ms) 

s 100 
number of cycles 
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OS69210SERIES 
OSM9210SERIES 
OSS9210~SERIES 

7Z 59277 

0 

I° 

IA) 

40 

20 

0 

IF(Av 
(A) 

20 

10 

0 

maximum al owab a average forward 
current versus ambient temperature 

o~ 
co

o~ 
A~ 

'o 
"c 

Po• 
°% ><°rcPa 

o~ ~ S~'s 

~~3 f/'p P
cony

P~tian

f 

7Z 59265 

maximum allowable average output 
current versus ambient temperature 

OSM921012x) _ 

lI° E~ E~ _ 
o~~ 'Rb _ 

_ ~o ~~ EZ~ _ 
~a —

0 ~~ 
ea

o,;, 
fo^cPa 

~s~~s %, 
7 
~~s ~`~ee convect/on

100 Tamb(°C) 200 

100 Tamb ~°C) 200 

I° 

(A) 

50 

25 

0 

7259266 

maximum allowable average output 
current versus ambient temperature 

I 
OSM9210 (3x1 

o~A ~ ' Rb _ 

fZZj = 

c 
Pa 

moo„ o.;, 
cPo' 1st 

o,,, '~,~ 

■\~'~i 
s 

free ,~~ c°~v
\_ 

100 Tambl°C) 200 
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O$B92~OSERIES 
OSM$Z~OSERIES 

~$$ 92~OSERIES 

APPLICATION INFORMATION 

OSB9210-4 

VRWM 

Ip=2zIFtAv i

 O 
]2591iB 

OSM9210series

D 

vRWM 

•

voltage doubler 

lx OSM9210 

IO=ZIFIAVI 

rectifier circuits with respectively 

2x OSM9210 a"d 3x OSM9210 

]259119 

9 
June 1970 





OS69310SERIEs 
OSM9310sERIEs 
O$$ 9310 SERIES 

HIGH VOLTAGE RECTIFIER STACKS 

The OSB9310, OSM9310 and OSS9310 series are ranges of high voltage rectifier as-
semblies, incorporating controlled avalanche diodes mounted on fire proof triangu-
lar formers. The OSB9310 series is intended for application in two phase half wave 
rectifier circuits. TheOSM9310 series is intended for application in single phase or 
three phase bridges or in voltage doubler circuits. 
The OSS9310 series is intended for all kinds of high voltage rectification. The assem -
blies are supplied with 1/4"UNF studs or with standard valve bases. The OSB9310 
series andOSM9310series are supplied with a centre tap (8-32tJNC). The maximum 
crest working voltages of the OSB9310 and OSM9310 series cover the range from 
2 kV to 15 kV, and of the OSS9310 series the range from 3 kV to 3Q kV, in 1 kV steps. 

circuit OSB 9310 circuit OSM 9310 circuit OSS 9310 

~e-e~ 
♦— VRWM—►O ]zs9i2s t 

centre -tap 

ti
anode 

f — VRWM 

cathode anode 

centre-tap 
—.~ 

ti  ]29926 
VRWM 

cathode 

]25912] 

QUICK REFERENCE DATA 

Crest working reverse voltage 

OSB9310 - 4 
OSM9310 - 4 

- 6 
- 6 

- 28 
- 28 

- 30 
- 30 

from centre tap to end VRWM max. 2 3 14 15 kV 

OSS9310 - 3 - 4 "' I -29 -30 
Crest working reverse 

voltage VRWrQ max. 3 4 ... I 29 30 kV 

Average forward current 
with R and L load 
(averaged orer any 
20 ms period) 

in free air up to Tamb = 35° C 

in oil up to Toil = 65°C 

Non -repetitive peak forward current 
t =10 ms:half sinewave: T~ =175° C prior to surge 

lF(AV) max. 4 A 

1F(AV) max. 12 A 

1FSM max. 180 A 

MECHANICAL DATA see page 4 and 5 
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OSB9310SERIEs 
OSM9310SERIEs 
O$$ 9310SERIES 

All information applies to frequencies up to 400 Hz 

RATINGS LimitingvaluesinaccordancewiththeAbsoluteMaximum System (IEC 134) 

Voltages 
OSB9310 

OSM9310 
—4
—4 

— 6 
—6 

... —28 
—28 

—30 
—30 

Crest working reverse voltage VRyp~q max. 2 3 14 15 kV 
OSS9310 —3 —4 —29 — 30 

Crest working reverse voltage VR~ max. 3 4 29 30 kV 

Currents 

Average forward current (averaged 
over any 20 ms period) 

in free air up to Tamb = 35 °C 
in oil up to Toil = 65 ° C 

Repetitive peak forward current 

Non-repetitive peak forward current 
t =10 ms; half sine wave; Tj =175 ° C prior to surge 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
t = 10 µs (square wave; f = 50 Hz) 
Tj = 175 ° C PRRM 

Non -repetitive peak reverse power dissipa 
t = 10 µs (square wave) 
Tj = 25 °C prior to surge 

Tj = 175 ° C prior to surge 

Repetitive peak reverse 
power dissipation 
t = 10 µs (square wave; f = 50 
Tj=175 ° C 

Non -repetitive peak reverse 
power dissipation 
t = 10 µs (square wave) 
Tj = 25 ° C prior to surge 
Tj = 175 ° C prior to surge 

Temperatures 

Storage temperature 
Junction temperature 

PRSM 

PRSM 

Hz) 

PRRM 

PRSM 
PRSM 

IF(AV ) 

IF(AV ) 

1FRM 

1FSM 

max. 4 A 
max. 12 A 

max. 250 A 

max. 180 A 

OSB9310 
OSM9310 

—4 
—4 

—6 
—6 

. . . 

. . . 
—28 
—28 

—3fl 
—30 

max. 2 3 ... 14 15 

ion 

max. 12 18 ... 84 90 

max. 2 3 ... 14 15 

OSS9310 —3 —4 —29 —30 

max. 3 4 . .. 29 30 

max. 18 24 ,., 174 180 
max. 3 4 29 30 

Tstg 
Tj 

kW 

kW 

kW 

kW 

kW 

kW 

— 55 to + 175 °C 
max. 175 °C 

2 August 1970 



OSB9310SERIES 

OSM9310SERIEs 
OSS 9310 SERIES 

CHARACTERISTICS (See note 1) 
OSB9310 - 4 -6 -28 -30 

Forward voltage OSM9310 - 4 -6 -28 -30 

IF=50 A;Tj=25 ° C VF < 5 7.5 35 37.5 V 

Reverse breakdown voltage 1)

V(BR)R ~ < 
2, 5 
4 

3.75 

6 

17.5 

28 

18.75 kV 

30 kV 
IR = 5 mA; Tj = 25 oC 

OSS9310 - 3 —4 —29 —30 
Forward voltage 

VF < 7.5 10 72.5 75 V IF =50 A;Tj =25°C 

Reverse breakdown voltage 1)

V(BR)R ~ < 
3.75 

6 
5 
8 

36. 25 
58 

37.5 kV 
60 kV IR = 5 mA; Tj = 25 ° C 

Reverse current 

VRM = VRWMmax~ Tj = 125 0 C IRM < 0.3 mA 

NOTES 

1. The Ratings and Characteristics given apply from centre tap to end. (Not for 
OSS9310series). 

2. Type number suffix 

The suffix consists of a figure indicating the total number of diodes, followed by 
a letter indicating the base. 
A = 1/4" U.N. F. studs at the ends 

B = 4 pin Super Jumbo (B4D) 

C =Goliath 
E = 4 pin Jumbo (B4F) 
F = A3 -20 

3. Operating position 

The rectifier units can be operated at their maximum ratings when mounted in 
any position. 

1) The breakdown voltage increases by approximately 0.1%per ° C with increasing 
junction temperature. 

August 1970 3 



~$6931~SERIES 
OSM9310SERIEs 
0$$ 931dSERIES 

MECHANICAL DATA 

n =total number of diodes 

OSM9310 -nA 

max75 

4~UNF 

Q 
J 

a 
0 

41

C 
v 
U 

72075041 

OSM9310-nB 

0°

72075031 

Dimensions in mm 

OSM9310-nC 

U 
J 

Z 
I a 

I 
v 

c 
a, 
U 

~~ 

72075051 

N.C. 

The drawings show the OSM9310series; the OSB9310 and OSS9310series differ in the 
following respects: 
OSB9310series - terminals marked a(-) and k(+) in the drawings are "both marked 

~. ;the centre-tap is marked + (instead of~,as in the drawings). 
OSS9310series - has no centre-tap. 

4 August 1970 



~$B9310SERIES 
0$M9310SERIES 
4$$ 9310SERIES 

MECHANICAL DATA 

n =total number of diodes 

OSM9310-nE 

a 

~° 

N.C. 

w 
J 

~a

i 
a, 
+~ 
C 
N 
U 

7Z 10601.8 

For lengths and weights see table on page 6. 

OSM9310-nF 

August 1970 5 



OSB9310SERIES 
OSM9310sERIEs 
0$$ 9$IOSERIES 

Table of lengths and weights (mm and g) 

number of diodes n 3 4 to 6 7 to 9 10 to 12 13 to 15 

maximum lengths LA 143 184 224 264 305 

Lg 147 188 228 268 309 

LC 159 199 239 279 320 

L g 132 173 213 253 294 

Lp 184 225 265 305 346 

weight WA 153 286 419 552 685 

W B = WC = WE 218 351 484 617 750 

Wp 379 512 645 778 911 

number of diodes n 16 to 18 19 to 21 22 to 24 25 to 27 28 to 30 

maximum lengths LA 345 385 426 466 506 

LB 349 389 430 470 510 

LC 360 400 441 481 521 

Lg 334 374 415 455 495 

L;c 386 426 467 507 547 

weights WA 818 951 1084 1217 1350 

WB = WC = WE 883 1016 1149 1282 1415 

Wp 1044 1177 1310 1443 1576 

6 August 1970 



OSB9310SERIES 
OSM9310SERIES 
O$$9310SERIES 

200 

I FSM 

IAI 

100 

0 

7Z 59271 

maximum permissible non-repetitive 
r.m.s. forward current- based on 
sinusoidal currents If=50 Hz) 
IF

time 
each current pulse is followed by 
the crest working reverse voltage 

~-

~~ 

Tj=175°C prior to surge 

10 number of cycles 

7Z 5927tl 

maximum allowable non -repetitive 
r m.s. forward currentlsub cycle 
surge curve) 

IFS (RMS) 
IA) 

400 

200 Tj = 75°C prior to 
 surge 

00
5 durat'onlms) 10 

100 

August 1970 7 



OSB9310SERIES 
OSM9310SERIES 
OSS9310SERIES 

7Z 59267 

maximum allowable average forward 
current versus ambient temperature 

I° 
(Al 

20 

10 

0 

IF(AV) 
IA) 

10 

5 

0 
0 

7Z 59266 

maximum allowable average output 
current versus ambient temperature 

°.~ OSM9310f2x} _ 

O 
poi 

[a
—

mac 
_ 

IO`~~ —
~ O- — 

,.. 
' 

Rb 

~° T ~°~ o~ 
?s o 

~~
°P ~~'s 
a 

^~~ ~ s 
>r~ 
PP

CO7 
@C~/On

100 Tamb(°C) 200 

100 

Ia

(AI 

40 

20 

Tnmb(~C I 200 

7259269 

maximum allowable average output 
current versus ambient temperature 

OSM9310 (3 x) _ 

E~~~ li° 
v• _ 

O 
o 

ĉ Pa ~° 0 o,~ 
>co^cam s~ o,̂  s_ 

' ~~S { ree

~O~~e 
c~~On 

100 Tamb('C 200 
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O S B931 OSE RIES 
0$M9310SERIES 
~$$ 9310SERIES 

APPLICATION INFORMATION 

OSB9310series 

OSM9310series

t 

~RWM 

voltage doubler 

lx OSM9310 

VRWM 

Io=2zIF~Avi 

—O 
]259118 

Ip=2IFlAV) 
-► 

rectifier circuits with respectively 

2x OSM9310 °"d 3x OSM93i0 

August 1970 9 





O$89410SERIES 
O$M9410SERIEs 
O$$ 9410SERIES 

HIGH VOLTAGE RECTIFIER STACKS 
Ranges of high voltage rectifier assemblies, incorporating controlled avalanche diodes 
mounted on fire proof triangular formers. They are supplied with 1/4 "UNF studs. 
The OSB9410series is intended for application in two phase half wave rectifier circuits . 
The OSM9410series is intended for application in single phase or three phase bridges 

or in voltage doubler circuits. 

The OSS9410series is intended for all kinds of high voltage rectification. 
The OSB9410series and OSM9410series are supplied with a centre tap (8-32UNC). 
The maximum crest working voltages of the OSB9410 and OSM9410series cover the 
range from 2 kV to 15 kV, and of the OSS9410series the range from 3 kV to 30 kV, 
in 1 kV steps. 

CIRCUIT OSB9410 

~ VRWM~O
+ 7259125 

centre -tap 

CIRCUIT OSS9410 

VRWM 

CIRCUIT OSM9410 

ancde 

~ -- VRWM--~O 
ti 7259126 

cathode 

]25912] 

cathode 

centre-tap 

QUICK REFERENCE DATA 

Crest working reverse voltage 

OSB9410 
OSM9410 

-4 
-4 

-6 
-6 

-28 
-28 

-30 
-30 

from centre tap to end VRWM max. 2 3 14 15 kV 

Crest working reverse 
OSS9410 -3 -4 -29 -30 

max. 3 4 29 30 voltage ~TRWM kV 

Average forward current with R and L load 
(averaged over any 20 ms period) 

in free air up to Tamb - 35 ° C 

in oil up to Toil - 30 oC 

Non-repetitive peak forward current 
t = 10 ms; half sine wave; Ta = 175 ° C prior to surge 

IF(AV) max. 

IF(AV) max. 

10 A 

30 A 

IFSM max. 800 A 

MECHANICAL DATA see page 4 

.~ 

August 1970 1 



~$69410SERIES 
O$M9410SERIEs 
~$$ 94~OSERIES 

All information. applies to frequencies up to 400 Hz 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

OSB9410 -4 -6 -28 -30 
Voltages OSM9410 -4 -6 -28 -30 

Crest working reverse voltage VRWM max . 2 3 14 15 kV 

OSS9410 -3 - 29 -30 

Crest working reverse voltage VRWM max . 3 29 30 kV 

Currents 

Average forward current (averaged 
over any 20 ms period) 

in free air up to Tam  = 35 ° C IF(AV) max. 10 A 

in oil up to Toil = 35 °C IF(AV) max. 30 A 

Repetitive peak forward current 1FRM max. 450 A 

Non-repetitive peak forward current 
t = 10 ms; half sine wave; T~ = 175 °C prior to surge 1FSM max. 800 A 

Reverse power dissipation 

Repetitive peak reverse power dissipation 
t = 10µs (square wave; f = 50 Hz) 
T~ = 175 °C PRRM 

Non-repetitive peak reverse power dissipa 
t = 10µs (square wave) 
T) = 25 °C prior to surge PRSM kW 
T~ = 175 °C prior to surge PRSM kW 

kW 

Repetitive peak reverse 
power dissipation 
t = 10µs (square wave; f = 50 Hz) 
T~ = 175 °C PRRM 

Non -repetitive peak reverse 
power dissipation 
t = 10µs (square wave) 
T~ = 25 °C prior to surge 
T~ = 175 °C prior to surge 

Temperatures 

Storage temperature 

Junction temperature 

PRSM 
PRSM 

OSB9410 -4 
OSM9410 -4 

-6 
-6 

... 

. . . 
-28 
-28 

-30 
-30 

max. 9 13.5 ... 63 67.5 

:ion 

max. 55 80 ... 375 400 

max. 8.5 13 ... 60.5 65 

OSS9410 -3 -4 ... -29 -30 

max. 13.5 18 130.5 135 

max. 80 I05 ... 775 800 
max. 13 17 ... 126 130 

Tstg 

T~ 

- 55 to + 175 

max. 175 

oC 

°C 

kW 

kW 
kW 
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~$B9410SERIES 
OSM9410SERIEs 
~$$ 9410SERIES 

CHARACTERISTICS (See note 1) 

Forward voltage 

IF = 150 A; Tj = 25 °C Vg 

Reverse avalanche breakdown voltage 
IR = 5 mA; Tj = 25 oC V(BR)R 

1) 

Forward voltage 
IF =150 A;Tj =25°C VF 

Reverse avalanche breakdown voltage 1) 
IR = 5 mA; Tj = 25 °C V(BR)R 

Reverse current 

VRM = VRWMmax~ Tj = 125 oC 

NOTES 

OSB9410 —4 
OSM9410 —4 

—6 
—6 

... 

... 
—28 
—28 

—30 
—30 

< 3.6 5.4 ... 25.2 27 

> 2.5 3.75 ... 17.5 18.75 
< 4 6 ... 28 30 

OSS9410 —3 —4 ... —29 —30 

< 5.4 7.2 ... 52.2 54 

> 3.75 .5 ... 36.25 37.5 
< 6 8 ... 58 60 

IRM < 1.6 mA 

V 

kV 
kV 

V 

kV 
kV 

1. The Ratings and Characteristics given apply from centre tap to end. (Not for 
OSS9410series). 

2. Type number suffix 
The suffix consists of a figure indicating the total number of diodes, followed by 
a letter indicating the base. 
A = 1/4 "U. N. F. studs at the ends. 

3. Operating position 
The rectifier units can be operated at their maximum ratings when mounted in 
any position. 

1) The breakdown voltage increases, by approximately 0. 1~ per oC with increasing 
junction temperature. 

August 1970 3 



0$69410SERIES 
0$M9410SERIES 
0$$ 9410SERIES 

MECHANICAL DATA 

n =total number of diodes. 

OSS9410-nA

CatnoOe 

~~~iii 
Arrode 

Dimensions in mm 

The drawing shows the OSS9410series. 
The OSB9410 and OSM9410series differ in the following respects: 
OSB9410 series — has a centre ta_p marked +; anode and cathode terminals are both 

marked.. 
OSM9410series — has a centre tap markedti. 

Table of lengths and weights (mm and g) 

number of diodes n 3 4 to 6 7 to 9 10 to 12 13 to 15 

maximum lengths LA 143 184 224 264 305 

weights Wp~ 215 413 611 809 1007 

number of diodes n lb to 18 19 to 21 22 to 24 25 to 27 28 to 30 

maximum lengths LA 345 385 426 466 506 

weights W A 1208 1406 1604 1802 2000 

4 August 1970 



OSB9410SERIES 
OSM9410SERIES 
0$$9410 SERIES 

1000 

IFSM 
IA) 

500 

0 

7259176.1 

maximum 
peak 
sinusoidal 
I  F

permissible non-repetitive __ 
forward current based on 

currents (f=SOHz) 
._ 

time _ 
each current pulse is followed by 
the crest working reverse voltage 

Tj=175°C prior to surge 

10 number of cycles 

izs9zi5 

maximum allowable non -repetitive 
r.m.s. forward currentlsub cycle 
surge curve) 

IFS(RMS1 
(A)  

1000 

500 

0  

Tj=175°C prior 
surge 

to 

0 5 durationlmsl 10 

100 

August 1970 J 



OSB9410SERIES 
OSM9410SERIES 
OSS9410SERIES 

7Z 59272 

maximum allowable average forward 
current versus ambient temperature 

s. 

I° 

(AI 

50 

25 

0 

IFIAV) 

(AI 

40 

20 

■■■■■■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■ 

■■■■■■■■■■■■■■■■■■■■ 

■■■■■\°oo ■■■■■■■■■■■■ 
■■ ~o~ ■■\ a ■■■■■■■■■■■ 
~~ °Pa ■\■■■■■■■■■■■ 

~~~~.?S ■O■■■■■■■■■ 
■■fr  \~A''~i ■\■■■■■■■■ 
■■ ee 

Can Ve~ 
~~~■~■■■■~~ ■■■■~~ 

■■■■■■■■■■HN■ice\■■ 

7Z 59273 

maximum allowable average output 
current versus ambient temperature 

OSM9410(2x) 

~'oo l lI° f~~ =_ 
~ ~• 

'Rb 

1~, Ez~ = 
■■~ 

o °e ■~ 

0~̂ 1 
S 

■► l~ '~j~ 

\. °n~P ~_ 
■■~.C2`ip `~ 
■ ■■. n

-~~ 

100 Tamb(°C) 200 

100 Tamb(°C) 2f 

I° 

IAI 

100 

50 

0 

7259274 

maximum allowable average output 
current versus ambient temperature 

OSM9410 (3x) _ ~ 

Rb ti~ 
~ EIh 

a;
co

o, 
Pte, 

~o 
ĉ 
"a 

'• 

free ~~S/ 
c0nyect~n 

t00 Tambl°CI 200 

6 August 1970 



OSB9410SERIEs 
0$M9410SERIES 
0$$ 9410SERIES 

APPLICATION INFORMATION 

OSB9410series 

1 

OSM9410series 

~RWM 

voltage doubler 

lx OSM9410 

Io=zIFlav1 
---• 

~o~ 
i 

~RWM ~ 

~4~ 
rectifier circuits with respectively 

2x OSM9410 a"d 3x OSM9410 

~Z 59~t9 
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56233 
56234 

MOUNTING STRIPS 

Type 56233 consists of the following components (1 to 2) Dimensions in mm 

1. 

2. 

1 mounting strip of 
insulating material 

Weight with cover: 
330 g 

1 insulating plate 

m 

750 
nasz~o'o 

I ~ 

750 
9Z45291a 

~m~ 

JL±oi

Type 56234 consists of the following components (1 to 2) Dimensions in mm 

1. ~ 
1 mounting strip of 

insulating material 

Weight with cover: 
615 g 

2. 
1 insulating plate 

0 

 ~ ~ 

750 
~zisnza 

mj 

1

~ I 

~ I

Leo  ~ ~toi
'/245Z/!a 
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56243 
56243 A 

FLEXIBLE TOP LEADS 

56243 
MECHANICAL DATA 

Weight: 170 g 

Top lead 56243 should be used only for IF(RMS) ~ 400 A. 

56243A 

MECHANICAL DATA 

sleet bolt 

13937

Dimensions in mm 

Dimensions in mm 

-\ I  R N 
 N 

liON~~ 

Weight: 140 g 

For IF (RMS} > 400 A, top lead 56243A must be used. 
This prevents the temperature of the top connection becoming too high. 

2 May 1969 



56244 
56246 
Sb247 

CLAMP 
56244 
MECHANICAL DATA Dimensions in mm 

56246 
MECHANICAL DATA 

Insulating 
material 

56247 
MECHANICAL DATA 

Weight: 130 g 

MOUNTING INSTRUCTIONS 

The steel bolt ensures that sufficient 
torque can be applied to obtain good 
electrical contact. 

DISTANCE DISC 

TEMPERATURE 

Maximum allowable temperature 

FLEXIBLE BASE LEAD 

Dimensions in mm 

Tmax = 100 oC 

Dimensions in mm 
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56262A 

MOUNTING ACCESSORIES 

MECHANICAL DATA 

0.13601 

mica washer 

norm 

THERMAL RESISTANCE 

From mounting base to heats ink 
(with mica washer) 

TEMPERATURE 

Maximum allowable temperature 

MOUNTING INSTRUCTIONS 

1.8 

insulating ring 

b-32UNF 

mica washer 
heatslnk 

 hole ma:.B mm 
~ insulating rlrg 

m plain washer 

Wt lock washer 

,ra„i ~ ® nut (10-32UNF) 

Dimensions in mm 

plain washer 
material: brass, nickel 

plated 

Rth mb-h = 

Tmax 

5 oC/W 

= 125 oC 

Notes: When using a tag for electrical contact insert tag between nut and plain 
washer or replace plain washer by tag. 
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56263 

56263 COOLING FIN 

MECHANICAL DATA Dimensions in mm 

THERMAL RESISTANCE 

From case to ambient 

Fin material: copper, tin plated 

Rth c-a = 100 °C/W 

September 1971 5 



56264A 

MOUNTING ACCESSORIES 

MECHANICAL DATA 

II Q034

Mica washer 

n~NN 

THERMAL RESISTANCE 

From mounting base to heatsink 
with mica washer 

TEMPERATURE 

Maximum allowable temperature 

MOUNTING INSTRUCTIONS 

Soldering tag 

~b'~2EUNF 

mlca washer 

~ IxatsinN 

~ inwlatirg ring 

~ soldering tag 

r~ lock vgsher 

I/c:~YBUNF ® nut 
+zeu.0 

Dimensions in mm 

2z 
08 

m 
s 

L 

Insulating ring 

Rth mb-h - 

Tmax 

>~ ~ 
+soNN 

4 oC/W 

= 175 oC 
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56295 

MOUNTING ACCESSORIES 

MECHANICAL DATA 

5.29 
5.03 
7.27 
7.01 ~a,~ 

,:® 

PTFE bush 

t9 
0 

o 
O 

~~ 

hole •2 :o..o 

terminal tag 

MOUNTING INSTRUCTIONS 

b-32UNF 

rrr 

nssxn 

September 1971 

mites washer 
PTFE bush 
heatsink 

mica washer 
tag 

lock washer 

nut 

0.1 

2 mica washers 

THERMAL RESISTANCE 

From mounting base to heatsink 

0 
Rth mb-h = 5 C W 

TEMPERATURE 

Maximum allowable temperature 

Tmax = 175 oC 

Dimensions in mm 

,..® 

plain washer 

b-32UNF 

tag 

mica washer 
PTFE bush 
heatsink 

mica washer 
plain washer 
lock washes C'~ 

xosrni nut 



56296 
56299 

FLEXIBLE LEAD FOR SERIES CONNECTION 

56296 

MECHANICAL DATA 

56299 
INSULATING RING 

MECHANICAL DATA 

2.z 
o.e ' 

L p,: ~.~ 

Maximum operating temperature 

Dimensions in mm 

Dimensions in mm 

Accessory 56299 is the insulating ring of 56264A. 

Tmax = 175 oC 

8 September 1971 



563096 
563098 

EXTERNAL LEAD 

MECHANICAL DATA 

i + 

8.5 4.0 max 

f

y 

Net weight: 12 g 

8.0 
min 
flat 

f 

563098: External anode lead (blue lead ) 

563098: External cathode lead (red lead ) 

MOUNTING METHOD 

]258]89 

Dimensions in mm 

13.0 
min 
flat 

i 

]Z SB98B 
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GENERAL Heatsinks 

INTRODUCTION 

Semiconductor rectifier diodes, thyristors and zener diodes for medium and 
high power have power losses which cannot be sufficiently transferred to the 
ambient air by these devices themselves. To prevent excessive junction tem-
peratures the heat transfer capacity has to be improved. 
This is achieved by heatsinks, which transfer the dissipated heat from the 
semiconductor junction to the ambient air by convection and radiation. 

A flat metal plate is the simplest form of a heat transfer medium, but it is not 
the most efficient form for all conditions. In most cases a more complex form 
of heatsink will have advantages with regard to cost, size and weight. 

This chapter offers, apart from information on heat transfer and the mechani-
cal construction of assemblies, useful indications on how to take advantage of 
reverse-polarity diodes, etc., and, finally, the technical data on three types 

of heatsink with examples of calculation. 

HEAT TRANSFER PATH 

In a silicon rectifier the heat is generated inside the silicon wafer. From there 
the heat flows mainly to the base of the device and then via the heatsink to the 
surrounding air. The heat flow through heat conductors is analogous to the flow 
of electric current through electrical conductors. In this analogy the thermal 
resistance (Rth in °C/W) corresponds with the electrical resistance (R in S2). 

Fig. l shows the heat path from the junction to the ambient air as a series con-
nection of three thermal resistances: 

Rth j-mb ~ The thermal resistance from junction to mounting base. Its value 
can be found in the data sheets of the relevant semiconductor device. 

Rth mb-h ~ The contact thermal resistance. This is the thermal resistance 
from mounting base to heatsink, resulting from the contact area 
being limited and the contact itself being imperfect. Its value can 
also be found in the data sheets. 

Rth h-a ~ The thermal resistance of the heatsink. This is the thermal resist-
ance between the contact surface and the ambient air. 

Once the heat has been transferred from heatsink to ambient, cool air must 
replace the heated air. 

According to fig.l the following formula can be used in heatsink calculations: 

Tj - Tamb - P x (Rth j-mb + Rth mb-h + Rth h-a) 
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Heatsinks GENERAL 

Fig.l Analogy between heat conduction 
and electric conduction 

_- r 

Tj 
/~ — —

~ Rth j-mb: 
~ Tmb ' 

i ~ Rth mb-h 

1P

~ ~     Tn 
--

]Z035f< 

MEANS TO IMPROVE HEAT TRANSFER 

Rth h-a 

Tamb

Tj - Tamb= 
P x Rtn j-a 

lI
—Vj 

Rj-mb 

— Vmb 
Rmb-h 

— Vh 
Rh_a

i Vamb 
Vj - Vamb= 
IxRj_a

The contact thermal resistance can be made as small as possible by using: 

1. a large contact area 

2. plane contact surfaces by proper machining, grinding, etc. Heatsinks should 
be blanked or made burr -free after punching or drilling holes 

3. sufficient pressure by applying at least the rated minimum torque. Use a 
torque spanner 

4. silicon grease to fill up air pockets. A thin layer of air has a much higher 
resistance to heat flow than a thin film of grease (e.g. Dow Corning 340) 

The thermal resistance of the heatsink can be reduced by: 

1. painting or anodising the surface, which improves heat transfer by radiation 

2. higher speed of the cooling air 

3. larger size of the heatsink 

The air flow can be obtained in the simplest way by natural convection. Any 
obstruction should be avoided. Therefore fins should be placed vertically, air 
intake and outlet apertures should be as large as possible. Ample spacing be-
tween heatsinks and adjacent structures and provisions to obtain a chimney effect 
also improve the air flow. 

If free convection is not sufficient to remove the heat, a blower or a fan must 
be used. Forced air cooling also permits a substantially smaller heatsink. 
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GENERAL Heatsi~ks 

INSULATED MOUNTING 

In bridge rectifiers it may be desirable to insulate a diode electrically from its 
heatsink by means of a mica or teflon wahser. As a consequence the contact 
thermal resistance will be about 10 times that of the case without insulation. 
Since the total thermal resistance has a fixed maximum value for given values 
of P and Tamb (see previous section), the increase of Rth mb-h has to be com-
pensated by a considerable reduction of Rth h-a (e.g. by using a much larger 
heatsink). 

Furthermore, the creepage distances along the insulator may be too small for 
the high voltages occurring between diode and heatsink. In fig.2 the creepage 
distances A and B can be made sufficiently large; but C and D will always be 
small. 

mica 

naww. 

~~ 

nylon or tef Lon 

metal washer 

Qa. 

Fig.2 Creepage distances at an insulated diode 
(C and D are the critical ones) 

CONSTRUCTION OF ASSEMBLIES 

In the previous sections some details have been given regarding the proper 
way of connecting a diode to a heatsink, positioning of heatsinks, etc. 

For better current sharing of parallel -connected diodes a good thermal cou-
pling of the devices is needed, which reduces differences in the forward char-
acteristics. Two series-connected diodes should have a good thermal coupling 

in view of the reverse characteristics. 

Thermal coupling can be obtained by mounting two diodes on one heatsink. On 
a plain cooling fin the two diodes should be mounted according to fig.3, on an

extruded aluminium heatsink according to fig.4. A distance between the two 
diodes equal to one third of the heatsink length provides sufficient thermal 

coupling. For the electrical conne:tinn it is preferred to use a copper strip 
with a thickness of 1 mm. Mounting two diodes on one heatsink also saves 
mounting cost. 

A flat plate with two diodes should have twice the area necessary fora sepa-
rately mounted diode. 

An extruded aluminium heatsink with two diodes should have twice the length 
necessary for a separately mounted diode. 
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Heatsinks GENERAL 

An electrical series connection of two diodes mounted on one heatsink can be 
obtained by using diodes of different polarity. Figs. 5, 6, 7 and 8 show how the 
combination of normal and reverse -polarity diodes simplifies the assembly of 
single phase and three phase bridge rectifiers. 

direction of air FLow 

4~l Val Val 
zm,.. 

Fig.3. Dimensioning of a plain cooling 
fin with two diodes 

+ b

~ti 
1

T"~ 

reverse-. 

normal 

- ~o H ,.. ,~.,« 
Fig.S Single phase full wave rectifier 

with diodes of different polarity 
on extruded aluminium hearc;nkc 

ti ti

Fig.7. Single phase full wave rectifier 
with diodes of different polarity 
(red cable: reverse polarity; 

blue cable: normal polarity) on 
[wo double heatsinks 56250 

„3L 

_~_ 

y3l 

-~-

Vyt 

Fig.4. Ex ruded aluminium heat -
sink with two diodes 

Fig.6. Single phase full wave 
rectifier with diodes of 
different polarity on 
plain cooling fins 
(Top view) 

+~ 

reverse--

normal 

J 

n ti

,zo~u~ 

Fig.B. Three phase full wave 
rectifier with diodes of 
different polarity on ex-
truded aluminium heat -
sinks 
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GENERAL Heatsinks 

EXAMPLES OF HEATSINK CALCULATION 

1. Devices without controlled avalanche properties. 
Assume that the diode of which the outlines are shown, is used in a three 
phase 50 Hz rectifier circuit at Tam = 50 oC. Further assume: average for-
ward current per diode IFAV = 65 A; contact thermal resistance 

Rth mb -h = 0.1 oC/ W 

Stud: M12 
Mounting base, across 

the flats: max. 27 mm 

From the data of the diode the graph to be used is shown below. 

200 
P 
f W) 
150 

100 

50 

~zo4eoo 

00 

P_ totot power dlssipotbn  
(forward and rrver5e) 
as a funet/on of Ipgy  

Interrctotion of the toto2 dissipation 
 (derived from the efthand graph) a 

the max oi(awable t ~• •tares 

110 
Tmb 
(°C) 

130 

150 

170 

50 100IFav(A)150 0 50 100 150Ta,,,b(aC)200 

From the lefthand graph it follows that Ptot = 90 W per diode (point A). 
From the righthand graph it follows that Rth mb-a = 1 •2 ° C/W 
Thus Rth h -a = Rth mb-a - Rth mb-h =.(1.2 - 0.1) °C/W = 1.1 oC/W. 
This may be achieved by different types of heatsinks as shown below. 

'T'ype Free convection Forced cooling 

flat, blackened - 
- 

125 cm2; 2 m/s or 300 cm2; 1 m/s 
175 cm2; 2 m/s bright 

diecast 56274 - 
applicable 

= 1.5 m/s 
56280 

extrusion 

1 = 12 cm 
1 = 8 cm 
1 = 7 cm 
1 = 5 cm 1) 

1 = 5 cm 1); 1 m/s 
1 = 5 cm 1); 1 m/s 

56230 bright 
blackened 

56231 bright 
blackened 

1) Practical minimum length 

1 

J
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Heatsinks GENERAL 

2. Devices with controlled avalanche proporties 
Assume that the diode of which the outlines are shown, is used in a three 
phase 50 Hz rectifier circuit at Tam = 50 oC. Further assume: average for-
ward current per diode IFAV = 65 A; contact thermal resistance 
R~ ~_h = 0.1 °C/W; repetitive peak reverse power in the avalanche region 
(t = 10 µs) PRRM = 8 kW (per diode). 

IG!!~! 
Stud: M12 
Mounting base, across 
the flats: max. 27 mm 

From the data of this diode the graph to be used is shown below. 

2U0 
P 
(W) 

150 

100 

50 

~zo4eor 
P~power dissipation, exclu5 ve the 

reverse power in fhe ow onche 
r •ion, as o function of IFAV 

~~~N'.r. 
~~~I   
~~r.. 

Interrelation of the toto dissipotion 
(derived from the lefthond groph) and 
the mox allowvb(e t rafures 

\e  C 1 

00 50 1007FA v(A)150 0 50 X10 

110 
Tmb 
(°C) 

130 

150 

170 

150Tw„b (°C)200 

From the lefthand graph it follows that Ptot = 90 W per diode (point A). 

The average reverse power in the avalanche region, averaged over any cycle, 

follows from PRAV = b x PRRM. µ'here the duty cycle b = 10 µs _ 0.0005. 
20 ms 

Thus PRAV = 0.0005 x 8 kW = 4 W. 

Therefore the total device power dissipation Ptot = 90 + 4 = 94 W (point B). 
From the righthand graph it follows that Rth mb-a =1.1 oC/W . 
Hence the heatsink thermal resistance should be: 

Rth h-a = Rth mb-a - Rth mb-h = (1.1 - 0.1) ° C/W = 1 °C/W. 

A table of applicable heatsinks > similar to that on the foregoing page, can 

be derived for this case. 
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GENERAL Heatsinks 

SELECTION GUIDE FOR DIODES 

To simplify the selection of heatsinks, the table below indicates for each diecast 
heatsink the diodes for which is may be used. 
For extruded heatsinks the most suitable combinations are given. 
As an additional guide, the outlines of the appropriate diodes are shown beside the 
heatsink data. 

BYX38 
BYX39 
BYXSO 

BYX25 
BYX30 
BYX40 
BYX42 
BYX46 
BYX48 

BYX13 BYX52 
BYX56 

BYX34 
BYX59 

By3C23 
BYX32 

BYX27 
BYX33 
BYX51 

Diecast 

56250 • 

56268 • 

56271 • • 

56274 • 

56277 • 

56278 • 

56280 • 

56283 • 

Extrusions 

56230 
56231 • • • • 

56290 • • • 

56293 • • • • 
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Heatsinks GENERAL 

SELECTION GUIDE FOR THYRISTORS 

To simplify the selection of heatsinks, the table below indicates for each diecast 
heatsink the thyristors for which it may be used. 
For extruded heatsinks the most suitable combinations are given. 
As an additional guide, the outlines of the appropriate thyristors are shown beside 
the heatsink data. 

BT101 
BT102 
BTY79 

BTY87 BTX95 BTW47-U 
BTW92 -U 
BTX94 
BTY91 

BTW24-M BTW23-M BTW23-U BTX41 

Diecast 

• • 56253 

56256 • • 

56268 • • 

56271 • 

56274 • 

56277 • 

56278 • 

56279 • 

56280 • 

56284 • 

56286 • 

Extrusions 

• • • • • 56230 
56231 

56290 • • • • • 

56293 • • • 

Water cooled 

• 56311 I 
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Flat heatsinks 

Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium. 

The graphs are valid for the combination of device and heatsink. 

r . 
di{iBiiifV~'~. ~- o 

t 

Studs: 10-32UNF 
Mounting bases, across the flats: max. 11.0 mm 

f0 
Rih Mo 
(°GW) 

8 

6 

4 

2 

00 20 40 60 80 f00 120 140 
Heois/nk area (cmz; one side) 

40 

May 1970 
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IFlat heatsinks 

Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium. 
The graphs are valid for the combination of device and heatsink. 

~~~ 

Stud: MS 
Mounting base, across the flats: max. 17 mm 

50 1Lb 150 

~,i~66 
)~ 

Stud: 4" x 28 UNF 
Mounting base, across 
the flats: max. 14.3 mm 

800 250 300 350 
F#tots/nk orea,(cma;oneaMd 

w 

o so x10 150 20o a5o .3o0 350 
hkats/nli orco km~; are s/de1 
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Flat heatsinks 

Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium. 
The graphs are valid for the combination of device and heatsink. 

t 

May 1970 

Studs: M12 or 2"x20UNF 

o so ~a0 ~o aoo aso .300 .3so 
r~rs,,~ aeo («nT; one skel 

so goo no aa0 aso .3o0 .3so 
litatafnk ono (cm2; one s1o41 





Diecast heatsinks 

RECTIFIER CIRCUITS ON SINGLE HEATSINKS 

Single phase 
half wave 

Two phase 
half wave 

Single phase 

full wave 
(Single phase bridge) 

Three phase 

half wave 
(Three phase star) 

L_J L.: .:1

h 

Three phase 

full wave 
(Three phase bridge) 

Six phase 

half wave 
(Six phase star) 

Three phase double Y 

with interphase 

transformer 

ti ti h 

~i iii iii iii ~~ iii 

Diecast heatsink ~~ 

without insulator  

Diecast heatsink ~ } 

with insulator 
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Diecast heatsinks 

RECTIFIER CIRCUITS ON DOUBLE HEATSINKS 

Two phase 
half wave 

Single phase 
full wave 

(Single phase bridge) 

Three phase 
full wave 

(Three phase bridge) 

~~~ .~' 
E~~~ ~ E~ 

RED E~ 
+ R 

RED 'E~ 'E~ ti. .:-~-D 
R 

ti • 3~D ~ _ 
+ no~oes R 

h• R~~D 
+ 

_ 

h • 

— 

~ —a-'=~'a— D 

ti . ~~D 

+ - 

R =Reverse polarity diode 

Diecast 1leatsink 56250 (° ~ ~ 
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Diecast heatsinks 

MOUNTING INSTRUCTION FOR DIECAST HEATSINKS 

1. At free convection cooling or forced air flow 
<0.5 m/s the heatsinks should be mounted with 
the fins vertical and with a distance to the 
chassis bottom > 100 mm. 

2. At forced air flow > 0.5 m/s the heatsinks may be mounted in any position. 

3. Minimum distance between heatsinks in a row. 

Heatsink Distance (mm) 
a b 

56256/68 
56277 
56250/53 
56271/74 

> 5.0 
> 5.0 
>10.0 
>10.0 

>25.0 
>40.0 
>50.0 
>50.0 

4. The rectifier devices should befixedtotheir heatsinks with the torques speci-
fied in the relevant published data. Use a torque spanner. 

5. For insulated mounting of heatsinks two sizes of mounting strips made of 
insulating material are available. 

Strip Dimensions 
a b 

(mm) 
c d 

Weight (g) 
(with cover) 

56233 10.0 36 14.1 22 330 
56234 13.5 50 20.1 28 615 

Length 750 mm 

6. Mounting holes to be made in the strips: 

H 

90~ 

56 
56 
56 
56 

~atsink Strip Dimensions 

a 
in 

b 
mm 

c 

156/68 56233 < 1.5 7.5 4.3 
153/71 56234 < 1.3 10.2 6.3 
!74/77 56234 < 1.3 10.2 6.3 
150 56234 < 1.8 13.8 8.3 
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56250 Diecast heatsinks 

DIECAST HEATSINK FOR TWO DEVICES 

Diecast heatsink of aluminium alloy, 
painted black, with two M12 tap holes 
for two rectifier devices. 

Weight 730 g 

I

Dimensions in mm 

{ 

~M 8 

M12 M12 

i 

30.1 

U LJ lJ 

ao 
1oz 
144 
160 

~zm~ss 

1 March 1969 



Diecast heatsinks 56250 

The graphs are valid for the combination of device and heatsink. 
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Rtnn-o 
1 ~~~ 
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7.5 

~.5 

Stud: M12 
Mounting base, across 

the flats: 27.0 mm 
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56250 Diecast heatsinks 

Calculations for the double heatsink 56250 

For equal devices at equal conditions the maximum allowable mounting base 
temperature shall be calculated. After subtraction of the temperature drop 
caused by the contact thermal resistancethe required heatsink thermal resist-
ance can be determined. 

For two different devices (with different T) mom, power dissipation and contact 
thermal resistance) the lower of the two maximum allowable mounting base 
temperatures shall be taken, after which the same procedure is followed. 

Examples 

Consider a thyristor T and a diode D, used in single phase application (a = 180°), 
of which the curves to be used are shown on the next page. For all examples 
the contact thermal resistance Rth mb-h = 0.1 oC/W. 
In the table below, three different examples have been worked out. 

T1 +D2 T1 +D2 T1+T2

Given: Tamb 30 °C 
15 A 

50 ° C 
20 A 

45 ° C 
25 A IAV

From next page 

35 W 
14 W 
49W 

107.5 ° C 
136 ° C 

46 W 
20 W 
66W 

102 ° C 
130 °C 

56.5 W 
56.5 W 
113W 

96.5 ° C 
96.5 ° C 

P1 
P2

Ptot - P1+P2 

Tmb 1 max. 
Tmb 2 max. 

Pl x Rth mb-h = 
Tmb-h 

Maximum Th 

Tamb 

Max. OTh_a

3.5 ° C 

104 °C 

30 ° C 

74 ° C 

4.6 ° C . 

97.4 ° C 

50 ° C 

47.4 ° C 

5.7 ° C 

90.8 ° C 

45 ° C 

45.8 ° C 

Max. 0 Th-a _ 74 _ 
49 

1.5 °C/W 

47.4 _ 45.8 _ 

Ptot 

Max. Rth h-a 

66 

0.72 ° C/W 

113 

0.4 ° C/W 

From graphs on 
foregoing page 
follows: 

Possible with free 
convection. 
50 W: 1.35 ° C/W 

Only with forced 
cooling. 
At least 1.1 m/s 

Only with forced 
cooling. 
At least 4.5 m/s 
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Diecast heatsinks 56250 

Calculations for the double heatsink 56250 (continued) 

The two graphs below give the power dissipation and the maximum allowable 
mounting base temperature versus the average forward current, for the thy-
ristor Tand the diode D, respectively. 
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56253 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, painted black, with 1/4"x28 UNF tap hole 
for rectifier device. 

W eight 305 g 

Dimensions in mm 

T 

~~ 

~M6 

20.1 

~M6 

1/4•X28 UNF 

ir 

`N 

~  ̀ ~ 

\J 

33.1 
31 y ,:  58 

115.5 
,mneu — 

1 March 1969 



56253 Diecast heatsinks 

The graphs are valid for the combination of thyristor and heatsink. 
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56256 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, painted black, with 10-32 UNF tap hole 
for rectifier device. 

Weight: 55 g 

Dimensions in mm 

i,~~ 

~ ~ -~ 
Qi „~ ~~~ ~M4 

-~ — rt  — --~ •-r-- 

i 

laa 

M4 

10-32 UNF 

_~. ~d 
~~ ~~ 

A w.~ ~ w., 
57.6 

zmwa 

1 March 1969 



Diecast heatsinks 56256 

The graphs are valid for the combination of thyristor and heatsink. 

Rth h-a 

(°C/Wl 
15 

10 

5 

Stud: 10 - 32UNF 
Mounting base, across the flats: 11.0 mm 

 free convectan

00 
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56268 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, painted black, with 10-32 UNF tap hole 
for rectifier device. 

Weight 33 g 

M4 

`T 

X20 

Dimensions in mm 

M4 

1(x32 UNF 

1 March 1969 



Diecast heatsinks 56268 

The graphs are valid for the combination of diode and heatsink. 
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56271 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, 
painted black, with M 8 tap hole for 
rectifier device. 

Weight 270 g 

Dimensions in mm 

~ ~ i 

20.1
82 ~

M6 

MB 

1 March 1969 



Diecast heatsinks 56271 

~
r
1 

The graphs are valid for the combination of diode and heatsink. 

RthA-o 
(°C/6Y) 

1.5 

1 

0.5 

Stud: M8 
Mounting base, across the flats: 17.0 mm 

p ~ ~ ~ ~`  Ptot (W1 60 

 forced coo24g 
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56274 Diecast heatsinks 

DIE~AST HEATSINK 

Diecast heatsink of aluminium alloy, 
painted black, with M12 tap hole for 
rectifier device. 

Weight 295 g 

Dimensions in mm 

M12 

M8 

1 March 1969 



Diecast heatsinks 56274 

1 

t 

t 

R 

t 

t 
i 

The graphs are valid for the combination of diode and heatsink. 
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56277 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heat sink of aluminium alloy, painted black, with M8 tap hole for recti-
fier device. 

Dimensions in mm 

Weight 135 g 

M6 

k~l 

 I 
~ M6 

1 March 1969 



Diecast heatsinks 56277 

r 

4 

The graphs are valid for the conil~ination of diode and heatsink. 

Rth h-o 
(°C/!N) 

6 

4 

a 

Stud: M8 
Mounting base, across the flats: 17.0 mm 

free tonvectan 

f0 2A 30 40 Ptot fW1 
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56278 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heats ink of aluminium alloy, 
painted black, with ~- ̀ x28UNF tap hole 
for rectifier device: 

Weight: 690 g 

L 

n 

1 

r` 

rtnx68.3 

~~ 

F -- ~. 

1 1 

Dimensions in mm 

MB 

rtxix 90.5 

Q 

1 May 1970 



Diecast heatsinks 56278 

A 

The graphs are valid for the combination of thyristor and heatsinl;. 

May 1970 

Studs: 4" x 28UNF 

Mounting bases across the flats: 14.0 mm resp. 17.0 mm 
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56279 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, 

painted black, with 
2,~ 

x 20UNF tap hole 
for rectifier device. 

Weight: 690 g 

7 

x 0 
E 

a max68.3 

Dimensions in min 

C~ 7 
i M8 
tb 

f max 90.5 

75 

i 

7 
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Diecast heatsinks 56279 

The graphs are valid for the combination of thyristor and heatsink. 
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56280 Diecast heatsinks 

Weight: 690 g 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, _ _ ~ -- 
painted black, with M12 tap hole ~ ~~~~ 
for rectifier device. I 

i_~ 
-r,- 

r 
- I

~~
J-~ 

r ~ max68.3 -•_-~ 

Dimensions in mm 

r_- } _~ ~M8 

~ ~ 

1 

T 
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562'80 Diecast heatsinks 

The graphs are valid for the combination of device and heatsink. 

Stud: M12 
Mounting base, across 

the flats: 27.0 mm 

Rth h  a 
(°C/WJ 

Q6 

0.4 

ti

 forced cooiing  

0.2 

0 1 2 3 4 5 
oir velouty (m/s)' 

May 1970 



56283 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, 
painted black, intended for devices 
with flat mounting base. 

Weight: 1900 g 

~ci 

L_ 

~: q 

max103.3 

(]8443) 

(2) i (2:) 

M6 ~ 
r+ 

' '{"' M6 

Dimensions in mm 
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Diecast heatsinks 56283 

The graphs are valid for the combination of diode and heatsink. 
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56284 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, 
painted black, with M24 x 1..5 tap hole 
for rectifier device. 

Weight: 1900 g 

Dimensions in mm 

;~" 7.5 min 
• }

1 May 1970 



Diecast heatsinks 56284 

The graphs are valid for the combination of thyristor and heatsink. 
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56286 Diecast heatsinks 

DIECAST HEATSINK 

Diecast heatsink of aluminium alloy, 
painted black, with z x20UNF tap hole 
for rectifier device. 

Weight: 1900 g 

9.5 

~o

103.3^'°' 

M8 (4x) 
Vz" x 20UNF 

Dimensions in mm 

MB 

122 5"'°' 
100 

tt 09II9 
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Diecast heatsinks 56286 

A 

The graphs are valid for the combination of thyristor and heatsink. 
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56230 Heatsink extrusions 

EXTRUDED ALUMINIUM FiEATSINK 

Extruded heatsink of aluminium alloy. 
The extrusion is supplied unpainted, in lengths of 1 .5 m. 

Weight: 4 kg per 1.5 m. 

max709 

Dimensions in mm 

of 
k 
0 

E 

7206626 

min34.5 _ 

5.5 
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Heatsink extrusions 562,30 

The graphs are valid for the combination of rectifier device and heatsink. 

5 10 15 ?A 25 30 35 
length (cm1 

5 f0 15 2U 25 30 35 
length (cm1 
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56231 Heatsink extrusions 

EXTRUDED ALUMINIUM HEATSINK 

Extruded heatsink of aluminium alloy. 
The extrusion is supplied unpainted, in lengths of 1.5 m. 

Weight: 6 kg per 1.5 m. Dimensions in mm 

of 
x 

noaers 

max 165.5 
min 34.5 

5.4 

1 March 1969 



Heatsink extrusions 56231 

The graphs are valid for the combination of rectifier device and heatsink. 

f 
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56290 Heatsink extrusions 

EXTRUDED ALUMINIUM HEATSINK 

Extruded heatsink of aluminium alloy. 
The extrusion is supplied unpainted, in lengths of 1.5 m. 

Weight: 2.4 kg per 1.5 m. Dimensions in mm 

max 109 
,~ ~ 

~/

'~I~S 
770667] 

1 March 1969 



Heatsink extrusions 5690 

t 

The graphs valid for the combination of rectifier device and heatsinks. 

a 4 s s >n ~z •4 
iengih (cm) 
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length (crry 
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56293 lieatsink extrusions 

EXTRUDED ALUMINIUM HEATSINK 

Extruded heatsink of aluminium alloy. 
The extrusion is supplied unpainted, in lengths of 1.5 m. 

Weight: 16.2 kg per 1.5 m. Dimensions in mm 

6.35 

~~ 

114.3 max 
,:o~a~~, 

m 

n 

378 

1 March 1969 



Heatsink extrusions 56293 

The graphs are valid for the combination of rectifier device and heatsink. 
For devices with a flat base see over. 

10 15 20 251ength(cm)30 
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56293 Heatsink extrusions 

EXTRUDED ALUMINIUM HEATSINK 

Extruded heat sink of aluminium alloy. 
The extrusion is supplied unpainted, in lengths of 1.5 m. 

Weight: 16.2 kg per 1.5 m. Dimensions in mm 

6.35
~ N 

C 

M 

114.3 max 
X204624.1 

(O 

w 339 
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Heatsink extirusions 56293 

The graphs are valid for the combination of rectifier device and heatsink. 
For devices with threaded studs turn back one page. 

a 
i 

i 

1 a 
f 
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56311 Water cooled heatsink 

Net weight: 750 g 

WATER COOLED HEATSINK 
for BTX4lseries 

smp 

114 

Torque on hexagon: min. 300 kg cm (30 Newton-metres) 
max. 400 kg cm (40 Newton-metres) 

Dimensions in mm 

1 May 1970 



Water cooled heatsink 56311 

0.1 

Rth mbwater 

(°C/W) 

0.05 

0 

Stud: M24 x 1. 5 
Mounting base, across flats: 46 mm 

7Z t 1196 

silicon compound between 
thyristor mounting base and 
heatsink 

 \~

s 
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10 water flow (l/min) 
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INDEX 

INDEX OF TYPE NUMBERS 

The inclusion of a type number in this publication 
availability. 

does not necessarily imply its 

Type No. Part Section Type No. Part Section Type No. Part Section 

AA119 1 D AF116 3 HF ASZ17 2 P 
AAY11 1 D AF117 3 HF ASZ18 2 P 
AAY21 1 D AF118 3 HF ASZ20 3 Sw 
AAY30 1 D AF121 3 HF ASZ21 3 Sw 
AAY32 1 D AF124 3 HF AYY10-120 1 R 

AAZ13 1 D AF125 3 HF BA100 1 D 
AAZ15 1 D AF126 3 HF BA102 1 Var 
AAZ17 1 D AF127 3 HF BA114 1 D 
AAZ18 1 D AF139 3 HF BA145 1 D 
AC125 2 LF AF178 3 HF BA 148 1 D+R 

AC126 2 LF AF239 3 HF BA182 1 D 
AC127 2 LF AF239S 3 HF BA216 1 D 
AC127/O1 2 LF' AF240 3 HF BA217 1 D 
AC 128 2 LF AF267 3 HF BA218 1 D 
AC128/O1 2 LF AFY16 3 HF BA219 1 D 

AC 132 2 LF AFY19 4 Tr BA220 1 D 
AC132/O1 2 LF AFY40 3 HF BA221 1 D 
AC172 2 LF AFZ12 3 HF BA222 1 D 
AC187 2 LF ASY26 3 Sw BAV10 1 D 
AC187/O1 2 LF ASY27 3 Sw BAV40 1 D 

AC188 2 LF ASY28 3 Sw BAV41 1 D 
AC188/O1 2 LF ASY29 3 Sw BAV42 1 D 
AD149 2 P ASY73 3 Sw BAV43 1 D 
AD161 2 P ASY74 3 Sw BAV45 1 D 
AD162 2 P ASY75 3 Sw BAW56 4 Mm 

AEY13 4 Mw ASY76 3 Sw BAW62 1 D 
AEY15 4 Mw ASY77 3 Sw BAX12 1 D 
AEY16 4 Mw ASY80 3 Sw BAX13 1 D 
AF114 3 HF ASZ15 2 P BAX15 1 D 

AF115 3 HF ASZ16 2 P BAX16 1 D 

D =Signal diodes 
HF =High frequency transistors 
LF =Low frequency transistors 
Mw =Microwave devices 
P =Low frequency power transistors 

P 
R 
Sw 
Tr 
Var 

= Low frequency power transistors 
= Rectifier diodes 
= Switching transistors 
= Transmitting transistors 
= Variable capacitance diodes 
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INDEX 

Type No. Part Section Type No. Part Section Type No. Part Section 

BAX17 1 D BCW29 4 Mm BCY71 2 LF 
BAX18 1 D BCW30 4 Mm BCY72 2 LF 
BAX78 1 D BCW31 4 Mm BCY87 4 Dual 
BAY38 1 D BCW32 4 Mm BCY88 4 Dual 
BAY66 4 Mw BCW33 4 Mm BCY89 4 Dual 

BAY96 4 Mw BCW46 2 LF BCZ10 2 LF 
BB104 1 Var BCW47 2 LF BCZ11 2 J.F 
12 -BB 105 1 Var BCW48 2 LF BCZ12 2 LF 
12-BB106 1 Var BCW49 2 LF BD115 2 P 
BB110 1 Var BCW56 2 LF BD124 2 P 

BB117 1 Var BCW57 2 LF BD131 2 P 
BC 107 2 LF BCW58 2 LF BD132 2 P 
BC 108 2 LF BCW59 2 LF BD133 2 P 
BC 109 2 LF BCW69 4 Mm BD135 2 P 
BC 146 2 LF BCW70 4 Mm BD136 2 P 

BC 147 2 LF BCW71 4 Mm BD137 2 P 
BC148 2 LF BCW72 4 Mm BD138 2 P 
BC 149 2 LF BCY10 2 LF BD 139 2 P 
BC 157 2 LF BCY11 2 LF BD 140 2 P 
BC 158 2 LF BCY12 2 LF BD181 2 P 

BC159 2 LF BCY30 2 LF BD182 2 P 
BC177 2 LF BCY31 2 LF BD183 2 P 
BC 178 2 LF BCY32 2 LF BDY20 2 P 
BC 179 2 LF BCY33 2 LF BDY38 2 P 
BC200 2 LF BCY34 2 LF BDY60 2 P 

BC237 2 LF BCY38 2 LF BDY61 2 P 
BC238 2 LF BCY39 2 LF BDY90 2 P 
BC239 2 LF BCY40 2 LF BDY91 2 P 
BC307 2 LF BCY54 2 LF BDY92 2 P 
BC 308 2 LF BCY55 4 Dual BF115 3 HF 

BC 309 2 LF BCY56 2 LF BF167 3 HF 
BC327 2 LF BCY57 2 LF BF173 3 HF 
BC328 2 LF BCY58 2 LF BF177 3 HF 
BC337 2 LF BCY59 2 LF BF178 3 HF 
BC338 2 LF BCY70 2 LF BF179 3 HF 

D =Signal diodes 
Dual =Dual transistors 
HF =High frequency transistors 
LF =Low frequency transistors 

Mm =Microminiature devices for 
thick- and thin-film circuits 

Mw =Microwave devices 
P =Low frequency power transistors 
Var =Variable capacitance diodes 
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INDEX 

Type No. Part Section Type No. Part Section Type No. Part Section 

BF179 3 HF BFS93 3 HF BLY93A 4 Tr 
BF180 3 HF BFS94 3 HF BLY94 4 Tr 
BF 181 3 HF BFS95 3 HF BPX25 4 PhDT 
BF182 3 HF BFW10 4 FET BPX29 4 PhDT 
BF183 3 HF BFW11;12 4 FET BPX40 4 PhDT 

BF 184 3 HF BFW13 4 FET BPX41 4 PhDT 
BF185 3 HF BFW16A 3 HF BPX42 4 PhDT 
BF 194 3 HF BFW17A 3 HF 
BF 195 3 HF BFW30 3 HF BPX71 4 PhDT 
BF 196 3 HF BFW45 2 Defl 

BF197 3 HF BFW61 4 FET BPY10 4 PhDT 
BF 198 3 HF BFW92 3 HF BPY68 4 PhDT 
BF199 3 HF BFX34 3 Sw BPY69 4 PhDT 
BF200 3 HF BFX44 3 HF BPY76 4 PhDT 
BF254 3 HF BFX89 3 HF BPY77 4 PhDT 

BF255 3 HF BFY44 4 Tr BR100 1 Thyr 
BF334 3 HF BFY50 3 HF BRY39 1 Thyr 
BF335 3 HF BFY51 3 HF BRY39(SCS) 3 Sw 
BF336 3 HF BFY52 3 HF BRY39(PUT) 3 Sw 
BF337 3 HF BFY55 3 HF BSV52 4 Mm 

BF338 3 HF BFY70 4 Tr BSV64 3 Sw 
BFR29 4 FET BFY90 3 HF BSV68 3 Sw 
BFR63 3 HF BLX13 4 Tr BSV78 4 FET 
BFR64 3 HF BLX14 4 Tr BSV79 4 FET 
BFR65 3 HF BLX69 4 Tr BSV80 4 FET 

BFS17 4 Mm BLY14 4 Tr BSV81 4 FET 
BFS18 4 Mm BLY17 4 Tr BSV86 3 Sw 
BFS19 4 Mm BLY83 4 Tr BSV87 3 Sw 
BFS20 4 Mm BLY84 4 Tr BSV88 3 Sw 
BFS21 4 FET BLY87A 4 Tr BSV96 3 Sw 

BFS21A 4 FET BLY88A 4 Tr BSV97 3 Sw 
BFS22A 4 Tr BLY89A 4 Tr BSV98 3 Sw 
BFS23A 4 Tr BLY90 4 Tr BSW41 3 Sw 
BFS28 4 FET BLY91A 4 Tr BSW66 3 Sw 
BFS92 3 HF BLY92A 4 Tr BSW67 3 Sw 

Defl =Deflection transistors 
FET =Field effect transistors 
HF =High frequency transistors 
Mm =Microminiature devices for 

thick- and thin-film circuits 

Sw =Switching transistors 
Thyr = Thyristors, diacs, triacs 
Tr =Transmitting transistors 
PhDT = Photo-diodes and photo-transistors 

September 1971 3 



INDEX 

Type No. Part Section Type No. Part Section Type No. Part Section 

BSW68 3 Sw BTX94series 1 Thyr BYX33series 1 R 
BSW69 3 Sw BTX95series 1 Thyr BYX34series 1 R 
BSX12 3 Sw BTY79series ] Thyr BYX35 1 R 
BSX12A 3 Sw BTY87series 1 Thyr BYX36series 1 R 
BSX19 3 Sw BTY9lseries 1 Thyr BYX38series 1 R 

BSX20 3 Sw BTY95series 1 Thyr BYX39series 1 R 
BSX21 3 Sw BTY99series 1 Thyr BYX40series 1 R 
BSX59 3 Sw BU105 2 Defl BYX42series 1 R 
BSX60 3 Sw BU 108 2 Defl BYX45series 1 R 
BSX61 3 Sw BU132 2 Defl BYX46series 1 R 

BSY38 3 Sw BXY27 4 Mw BYX48series 1 R 
BSY39 3 Sw BXY28 4 Mw BYX50series 1 R 
BT100Aseries 1 Thyr BXY29 4 Mw BYX5lseries 1 R 
BT101series 1 Thyr BXY32 4 Mw BYX52series 1 R 
BT102series 1 Thyr BY118 1 R BYX56series 1 R 

BTW23series 1 Thyr BY122 1 R BYX59series 1 R 
BTW24series 1 Thyr BY123 1 R BZX29series 1 Z 
BTW30series 1 Thyr BY126 1 R BZX48 1 Z 
BTW3lseries 1 Thyr BY127 1 R BZX49 1 Z 
BTW47series 1 Thyr BY140 1 R BZX50 1 Z 

BTW92series 1 Thyr BY164 1 R BZX6lseries 1 Z 
BTX18series 1 Thyr BY176 1 R BZX70series 1 Z 
BTX35series 1 Thyr BY179 1 R BZX75series 1 Z 
BYX36series 1 Thyr BY184 1 R BZX79series 1 Z 
BTX37series 1 Thyr BY185 1 R BZX84series 4 Mm 

BYX38series 1 Thyr BY187 1 R BZY56 1 Z 
BTX4lseries 1 Thyr BYX10 1 R BZY57 1 Z 
BTX47series 1 Thyr BYX13series 1 R BZY58 1 Z 
BYX48series 1 Thyr BYX22series 1 R BZY59 1 Z 
BTX49series 1 Thyr BYX23series 1 R BZY60 1 Z 

BTX50series 1 Thyr BYX25series 1 R BZY61 1 Z 
BTX68series 1 Thyr BYX27series 1 R BZY62 1 Z 
BTX8lseries 1 Thyr BYX29series 1 R BZY63 1 Z 
BTX82series 1 Thyr BYX30series 1 R BZY78 1 Z 
BTX92series 1 Thyr BYX32series 1 R BZY88series 1 Z 

Defl =Deflection transistors Sw =Switching transistors 
Mm =Microminiature devices for Thyr = Thyristors, diacs, triacs 

thick- and thin-film circuits Z =Voltage regulator diodes 
Mw =Microwave devices 
R =Rectifier diodes 
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INDEX 

Type No. Part Section Type No. Part Section Type No. Part Section 

BZY9lseries 1 Z OA81 1 D OSB9210 1 St 
BZY93series 1 Z ~OA85 1 D OSB9310 1 St 
BZY95series 1 ~ Z OA90 1 D OSB9410 1 St 
BZY96series 1 Z OA91 1 D OSM9110 1 St 
BZZ14 1 Z OA92 1 D OSM9210 1 St 

BZZ15 1 Z OA95 1 D OSM9310 1 St 
BZZ16 1 Z OA200 1 D OSM9410 1 St 
BZZ17 1 Z OA202 1 D OSS9110 1 St 
BZZ18 1 Z OAP12 4 PhDT OSS9210 1 St 
BZZ19 1 Z OAZ200 1 Z OSS9310 1 St 

BZZ20 1 Z OAZ201 1 Z OSS9410 1 St 
BZZ21 1 Z OAZ202 1 Z RPY13 4 PhC 
BZZ22 1 Z OAZ203 1 Z RPY18 4 PhC 
BZZ23 1 Z OAZ204 1 Z RPY19 4 PhC 
BZZ24 1 Z OAZ205 1 Z RPY20 4 PhC 

BZZ25 1 Z OAZ206 1 Z RPY27 4 PhC 
BZZ26 1 Z OAZ207 1 Z RPY33 4 PhC 
BZZ27 1 Z OC122 3 Sw RPY41 4 PhC 
BZZ28 1 Z OC123 3 Sw RPY43 4 PhC 
BZZ29 1 Z OC139 3 Sw RPY55 4 PhC 

CAY10 4 Mw OC140 3 Sw RPY58 4 PhC 
CQY11B 4 L OC141 3 Sw RPY71 4 PhC 
CXY10 4 Mw OCP70 4 PhDT RPY76A 4 I 
CXYl1A 4 Mw ORP10 4 I 1N748A 1 Z 
CXY11B 4 Mw ORP13 4 I 1N749A 1 Z 

CXY11C 4 Mw ORP30N 4 PhC 1N750A 1 Z 
CXY12 4 Mw ORP50 4 PhC 1N751A 1 Z 
OA5 1 D ORP52 4 PhC 1N752A 1 Z 
OA7 1 D ORP60 4 PhC 1N753A 1 Z 
OA9 1 D ORP61 4 PhC 1N754A 1 Z 

OA47 1 D ORP62 4 PhC 1N755A 1 Z 
OA70 1 D ORP63 4 PhC 1N756A 1 Z 
OA72 1 D ORP69 4 PhC 1N757A 1 Z 
OA73 1 D ORP90 4 PhC 1N758A 1 Z 
OA79 1 D OSB9110 1 St 1N759A 1 Z 

D =Signal diodes 
I =Infrared devices 
L =Light emitting diodes, etc. 
Mw =Microwave devices 

PhC 
PhDT 
St 
Sw 

Z 

= Photoconductive devices 
= Photo-diodes and photo-transistors 
= Rectifier stacks 
= Switching tansistors 
= Voltage regulator diodes 
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Type No. Part Section Type No. Part Section Type No. Part Section 
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1N5747B 1 Z 2N2219A 3 Sw 
1N914A 1 1N5748B 1 Z 2N2221 3 Sw 
1N914B 1 1N5749B 1 Z 2N2221A 3 Sw 

1N916 1 1N5750B 1 Z 2N2222 3 Sw 
1N916A 1 1N5751B 1 Z 2N2222A 3 Sw 

1N916B 1 1N5752B 1 Z 2N2297 3 HF 

1N4009 1 1N5753B 1 Z 2N2368 3 Sw 
1N4148 1 1N5754B 1 Z 2N2369 3 Sw 

1N4150 1 1N5755B 1 Z 2N2369A 3 Sw 
1N4151 1 1N5756B 1 Z 2N2483 3 HF 

1N4154 1 1N5757B 1 Z 2N2484 3 HF 
1N4446 1 2N706A 3 Sw 2N2894 3 Sw 
1N4448 1 2N708 3 Sw 2N2894A 3 Sw 
1N5152 4 2N743 3 Sw 2N2904 3 Sw 
1N5153 4 2N744 3 Sw 2N2904A 3 Sw 

1N5155 4 2N753 3 Sw 2N2905 3 Sw 

1N5157 4 2N914 3 Sw 2N2905A 3 Sw 

1N5729B 1 2N929 2 L F 2N2906 3 Sw 

1N5730B 1 2N930 2 LF 2N2906A 3 Sw 
1N5731B 1 2N1131 3 Sw 2N2907 3 Sw 

1N5732B 1 2N1132 3 Sw 2N2907A 3 Sw 
1N5733B 1 2N1302 3 Sw 2N3055 2 P 

1N5734B 1 2N1303 3 Sw 2N3133 3 Sw 
1N5735B 1 2N1304 3 Sw 2N3134 3 Sw 

1N5736B 1 2N1305 3 Sw 2N3303 3 Sw 

1N5737B 1 2N1306 3 Sw 2N3375 4 Tr 

1N5738B 1 2N1307 3 Sw 2N3426 3 Sw 

1N5739B 1 2N1308 3 Sw 2N3442 2 P 

1N5740B 1 2N1309 3 Sw 2N3553 4 Tr 
1N5741B 1 2N1613 3 HF 2N3570 3 HF 

1N5742B 1 2N1711 3 HF 2N3571 3 HF 
1N5743B 1 2N1893 3 HF 2N3572 3 HF 
1N5744B 1 2N2218 3 Sw 2N3632 4 Tr 
1N5745B 1 2N2218A 3 Sw 2N3823 4 FET 

1N5746B 1 2N221.9 3 Sw 2N3866 4 Tr 

D = Signal diodes 
HF =High frequency diodes 
LF =Low frequency diodes 
Mw =Microwave devices 

P = Low frequency power transistors 
Sw =Switching transistors 
Tr =Transmitting transistors 
Z = Voltage regulator diodes 
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Type No. Part Section Type No. Part Section Type No. Part Section 
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Tr 56201d 2.3.4 A 56268 1 DH 
2N3926 Tr 56201e 2.3.4 A 56271 1 DH 
2N3927 Tr 56203 2.3.4 A 56274 1 DH 
2N3966 FET 56207 2.3.4 A 56277 1 DH 
2N4036 Sw 56208 2.3.4 A 56278 1 DH 

2N4091 FET 56209 2.3.4 A 56279 1 DH 
2N4092 FET 56210 2.3.4 A 56280 1 DH 
2N4093 FET 56213 2.3.4 A 56283 1 DH 
2N4347 P 56218 2.3.4 A 56284 1 DH 
2N4391 FET 56226 2.3.4 A 56286 1 DH 

2N4392 FET 56227 2.3.4 A 56290 1 HE 
2N4393 FET 56230 1 HE 56293 1 HE 
2N4427 Tr 56231 1 HE 56295 1 A 
~N4856 FET 56233 1 A 56296 1 A 
2N4857 FET 56234 1 A 56299 1 A 

2N4858 FET 56239 2.3.4 A 56302 2.3.4 A 

2N4859 FET 56243 1 A 56303 2.3.4 A 
2N4860 FET 56243A 1 A 56309B 1 A 
2N4861 FET 56244 1 A 56309R 1 A 
61St/ I 56245 2.3.4 A 56311 1 WH 

40809 LF 56246 1 to 4 A 
40819 LF 56247 1 A 
40820 HF 56250 1 DH 
40822 HF 56253 1 DH 
40829 HF 56256 1 DH 

56200 A 56261 2.3.4 A 
56201 A 56262A 1 A 

56201a A 56263 lto 4 A 

56201b A 56264A 1 A 
56201c A 56265 2,3.4 A 

A = Accessories 

DH = Diecast heatsinks 

FET =Field effect transistors 
HE = Heatsink extrusions 
HF = High frequency transistors 
I = Infrared devices 

LF =Low frequency transistors 
P = Low frequency power transistors 
Sw = Switching transistors 
Tr =Transmitting transistors 
WH =Water cooled heatsinks 
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General 

Signal diodes 

Variable capacitance diodes 

Voltage regulator diodes 

Rectifier diodes 

Thyristors, discs, triacs 

Rectifier stacks 

Accessories 

Heatsinks 
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