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©Mullard Limited 1981

Book 1 comprises the following parts—

Part 1A
Part 1B
Part 1C
Part 1D
Part 2
Part 3
Part4
Part 5
Part 6A
Part 6B
Part 7A
Part 7B
Part 8
Part9

Small-signal transistors

Low-frequency power transistors

Field-effect transistors

Microminiature semiconductors for hybrid circuits
R.F. power devices

Diodes

Power diodes, thyristors, triacs

Discontinued (combined with Part 4)

See new Book 4 (Integrated circuits)

Microwave semiconductors and components

Opto-electronic devices



-
U BOOK 1 (Part 3)

SEMICONDUCTOR DEVICES

Diodes

Mullard manufacture and market electronic components
under the Mullard, Philips and Signetics brands.

MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE,
LONDON, WC1E 7HD
Telephone 01-580 6633 Telex: 264341



DATA HANDBOOK SYSTEM

The Mullard data handbook system is made up of four sets of books, each comprising
several parts; plus the Signetics technical handbooks.

The four sets of books, easily identifiable by the colours on their covers, are as follows:

Book 1 {blue) Semiconductor devices.

Book 2 (orange) Valves and tubes.

Book 3 {green) Passive components, materials and assemblies.
Book 4 (purple) Integrated circuits.

Each part is completely reviewed annually; revised and reprinted where necessary. Revisions
to previous data are indicated by an arrow in the margin.

The data contained in these books are as accurate and up to date as it is reasonably
possible to make them at the time of going to press. It must however be understood that
no guarantee can be given here regarding the availability of the various devices or that their
specifications may not be changed before the next edition is published.

The devices on which full data are given in these books are those around which we would
recommend equipment to be designed. Where appropriate, other types no longer recom-
mended for new equipment designs, but generally available for equipment production are
listed separately with abridged data. Data sheets for these types may be obtained on
request. Older devices on which data may still be obtained on request are also included
in the index of the appropriate part of each book.

Requests for information on the data handbook system (including Signetics data) and for
individual data sheets should be made to

Technical Publications Department
Mullard Limited

New Road

Mitcham

Surrey CR4 4XY

Telex: 22194

Information regarding price and availability of devices must be obtained from our author-
ised agents or from our representatives.



BS9000

CECC

Products approved to BS9000 and CECC available on request:

Specification No. Type No.
BS9000 BS9305 — NO41 BZY88 series

BS9305 — FOOB7 BZY88 series
CECC CECC 50 001 - 020 CVv8308, CvB8805

[ BAWB2
CV7367, CV7368, CV7756
CECC 50 001 — 021 CV7757, CV8617, CVA637

1N914, 1N916, 1IN4148
1N4446, IN4448

BAV18, BAV19, BAV20, BAV21

CECC 50 001 — 022 BAX16, BAX17
Cv8790
l BA314
CECC 50 001 — 026 PO33
CECC 50001 — 037 CV9638
CECC 50 001 — 038 CV7875
BZX79 series
CECC 50 005 — 005 CV7138 to CV7146

CV7099 to CV7106

BYW54, BYW55, BYW5S6
CECC 50 008 — 015 CVAT7026 to CVAT7030
CVAT476

September 1980 1
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SELECTION
GUIDE

A

DO-35 outline; quoted values are max.

WHISKERLESS DIODES

type VR IF IFRM Trr Cq VF at If
v mA mA ns pF v mA
BA316 10 | 100 225 4 2 11 100
BA317 30 | 100 225 4 2 1.1 100
BA318 50 | 100 225 4 2 1.1 100
general purpose 0AZ200 50 160 250 35 25 1.15 30
0A202 150 | 160 250 35| 25 1.15 30
1N914 75 75 225 4 4 1 10
1N916 75 75 225 4 2 1 10
general purpose
avalanche BAS11 300 | 350 2000 | 1000 10typ. | 1.1 300
) BAW62 75 | 200 450 4 2 1 100
i i 1N4148 76 | 200 450 a | 4 1 10
switching; 1N4446 75 | 200 450 4 4 1 20
general purpose 1N4448 75 | 200 450 4 4 1 100
high-speed
core-gating BAV10 60 | 300 600 6 25 1.25 500
BAV18 50 | 250 625 50 5 1.25 200
high speed; BAV19 100 | 250 625 50 5 1.25 200
high voltage BAV20 150 250 625 50 5 1.25 200
BAV21 200 | 250 625 50 5 1.25 200
il BAX13 50 75 150 4 3 1.53 75
s D BAX16 150 | 200 300 | 120 | 10 1.5 200
BAX17 200 | 200 300 | 120 10 ] 200
avalanche for
telephony BAX12A a0 400 800 50 35 1 200
1 September 1980
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SELECTION

GUIDE
VOLTAGE REGULATOR DIODES
Stabistors
working Piot at Tamb IERM
type voltage (nom.) max. max. case
\ mwW oc mA
BA314 0.7 = - 250 DO-35
BZV46-1V5 1.5 250 55 120 DO-35
BZV46-2V0 2 250 55 80 DO-35
Voltage regulator diodes (small signal, low power)
working Piot 8t Tamb IERM
type voltage range max. max. case
\Y mW oc mA
BZV85 51t075 1300 25 250 DO-41
BZX61* 7.5t0 130 1300 25 1000 DO-15
150 to 200 1000 25 1000 DO-15
BZX79 241075 400 50 250 DO-35
BZX87 5.1t0 75 1750 25 400 S0D-51
BZY88 2.7 1033 400 50 250 DO-7

* Available for current production only; not recommended for new designs.

Mu“ ard W (September 1980 2



SELECTION

GUIDE

DO-35 outline; voltage tolerance + 5%

VOLTAGE REFERENCE DIODES

reference 1ZM max |Sz| 8t Iz rdiffat Iz
type voltage at |z (Izrm) max

V (nhom) mA mA %/9C mA 0 mA
BZX90 <0.01
BZX91 <0.005
BZX92 6.5 7.5 50 <0.002 715 15 75
BZX93 <0.001
BZX94 <0.0005
1N821 <0.01
1N823 <0.005
1NB825 6.2 7.5 50 <0.002 15 15 1.5
1NB27 <0.001
1NB29 <0.0005
BZV10 <0.01
BZV11 <10.005
BZV12 6.5 2 50 <0.002 2 50 2
BZV13 <0.001
BZV14 <0.0005

3 September 1980 ( Mu“ ard




SELECTION

GUIDE
RECTIFIER DIODES
General purpose wiss ‘F{Ar:& max VRH\I\-: max b
BYX10 360 1600 DO-14
*BYX36— 1000 150 DO-15
300
600
1N4001 50
1N4002 100
1N4003 200
1N4004 1000 400 DO-15
1N4005 600
1N4006 800
1N4007 1000
Controlled avalanche BYW54 2000 600 SOD-57
BYWS5 2000 800 SOD-57
BYWS56 2000 1000 SOD-57
Fast soft-recovery *BY206 400 350 DO-14/D0O-15
*BY207 400 600 DO-14/D0-15
*BY210— 1000 400 DO-15
600
800
BYX55— 1200 350 SOD-18
600
BYVI5A 1500 200 SOD-57
B 400
c 600
BYV96D 1500 800 SOD-57
E 1000
BYW95A 3000 200 SOD-64
B 400
c 600
BYW96D 3000 800 SOD-64
£ 1000
Ultra fast soft-recovery BYV27— 2000 50 SOD-57
100
150
200
BYV28— 3500 50 SOD-64
100
150
200

* Available for current production only; not recommended for new designs.

o Mullard Wf -



SELECTION

GUIDE
RECTIFIER DIODES (Cont.)
i i v
Parallel efficiency e FWMAmax R HMvmax tfion
BY448 4 1500 SOD-57
BY458 4 1200 SOD-57
BY228 5 1500 S0OD-64
BY438 5 1200 SOD-64
E.H.T. soft-recove | v
50 ry re F tAmeax RR lf:.‘l\‘lrmax olitiing
BY409 25 12.5 SOD-34
BY476 2.5 18 SOD-56
BY509 4 12,5 SOD-61
BY184 5 1.8 SOD-34
BYX90 200 75 SOD-188
BYX91-90k 200 115 L <143 mm
-120k 200 150 <171 mm
-150k 200 190 =< 231 mm
-180k 200 225 <231 mm

5 September 1980 ( M u“a rd



SELECTION

GUIDE
*GERMANIUM SMALL SIGNAL DIODES
Point contact Quoted values are max.
VR IF IFRM VE at I
Sre v mA mA v mA
0A90 20 8 45 1.6 10
general purpose 0A91 90 50 150 1.9 10
0A95 90 50 150 1.6 10
a.m. and f.m. detection AA119 30 35 100 2.2 10

Gold bonded
s I VRLYE leam || S [VE &t e
YP \' mA mA ns pF \' mA
AAZI13 8 30 50 — 2 1.0 30
general purpose AAZ15 75 140 250 - 2 1.1 250
AAZ17 50 140 250 - 2 1.1 250
general purpose
and switching 0A47 25 110 150 70 3.5 11 150

*Available for current production only; not recommended for new designs.

Y Mullard W(s”‘em'fgi‘m :



SELECTION

GUIDE
TUNER DIODES
Variable capacitance diodes VR c :
d at VR Cy ratio at VR
type envelope max. BE v VIV
af.c. BB119 DO-35 15 20—-25 4 >13 4/10
radio f.m. band || BB110B* | SOD-23 30 29-33 3 >25 3/30
BB110G* | SOD-23 30 27-31 3 >25 3/30
radio a.m. bands BB212 TO-92 12 500-620 0.5 > 23 0.5/8
television v.h.f.
band | to 88 MHz BB809 DO-34 28 456 25 >5 3/25
band 111 to 230 MHz BB405G DO-34 28 1825 25 >43 3/25
BB105G* | SOD-23 28 1828 25 >4.0 3/25
television u.h.f.
band IV and V to 860 MHz BB1058* | SOD-23 28 2023 25 >45 3/25
BB405B DO-34 28 2023 25 >48 3/25
Band switching diodes >) at Ig
(2) (mA)
I.f. switching BA223 DO-35 20 <35 6 <15 10
BA182* S0D-23 35 <1.0 20 <0.7 5
BA243 DO-35 20 <20 15 <10 10
v.h.f. switching BA244 DO-35 20 <20 15 <0.5 10
BA4B2 DO0-34 35 <1.2 3 <0.7 3
BA483 DO-34 35 <1.0 3 <1.2 3
V.H.F. — U.H.F. mixer diode BA280 SOD-23 4 <1.0 0 <15 5
Attenuator (p-i-n diode) BA379 S0D-52 30 =03 0 <6.5 10

Al television varicaps will be supplied in matched sets.

Over the voltage range 0.5 V to 28 V the diodes in a unit are capacitance matched to
within 3%: BB105B; BB405B; BB405G;

6%: BB105G

*Available for current production only; not recommended for new designs.

7 September 1980
( Mullard
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

This type designation code applies to discrete semiconductor devices — as opposed to integrated
circuits —, multiples of such devices and semiconductor chips.

A basic type number consists of:
TWO LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST LETTER
The first letter gives information about the material used for the active part of the devices.

A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV.

B. SILICON or other material with band gap of 1,0 to 1,3 eV.

C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more.
R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide).

SECOND LETTER
The second letter indicates the function for which the device is primarily designed.

. DIODE; signal, low power

DIODE; variable capacitance

TRANSISTOR; low power, audio frequency (Rh j.mb > 15 °C/W)

. TRANSISTOR; power, audio frequency {Rgh j.mb < 15 °C/W)

DIODE; tunnel

TRANSISTOR; low power, high frequency {Rth j-mb > 15 °C/W)

. MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator
DIODE; magnetic sensitive

TRANSISTOR; power, high frequency (R j.mb < 15 °C/W)

. PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

. RADIATION GENERATOR; e.g. light-emitting diode (LED)

. CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (R¢h j-mp > 15 oC/W)
TRANSISTOR; low power, switching (R j.mb > 156 °C/W)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power {R¢h j-mb < 15 °C/W)

. TRANSISTOR; power, switching (Rth j-mb < 15 °C/W)

DIODE: multiplier, e.g. varactor, step recovery

DIODE; rectifying, booster

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W)

NXXCH®IPRZrIOmMmMOO®p

March 1978 1



TYPE

DESIGNATION

SERIAL NUMBER

Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for
industrial/professional equipment.

This letter has no fixed meaning except W, which is used for transient suppressor diodes.

VERSION LETTER

1t indicates a minor variant of the basic type either electrically or mechanically. The letter never has a
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud.

SUFFIX

Sub-classification can be used for devices supplied in a wide range of variants called associated types.
Following sub-coding suffixes are in use:

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to IEC 63: series E96)
B. 2% (according to IEC 63: series E48)
C. 5% (according to IEC 63: series E24)
D. 10% (according to IEC 63: series E12)
E. 20% (according to IEC 63: series E6)
The number denotes the typical operating (Zener) voltage related to the nominal current rating for
the whole range.
The letter V' is used instead of the decimal point.

2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage VR. The
letter ‘V’ is used as above.

3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS:
ONE NUMBER
The NUMBER indicates the rated maximum repetitive peak reverse voltage (VRRm) or the rated
repetitive peak off-state voltage ( VDRM), whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen {—)
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER.

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke
(/).
The NUMBER indicates how many basic devices are assembled into the array.

March 1978



RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(1EC) in its Publication 134.

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

Note
This definition excludes inductors, capacitors, resistors and similar components.

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may also be a set of related values,
usually shown in graphical form.

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.

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

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which.determine their
interpretation.

Note
The rating system indicates the division of responsibility between the device manufacturer and the
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed 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 variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

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

October 1977 1



DESIGN MAXIMUM RATING SYSTEM

Design maximum 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 exceed-
ed 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 charac-
teristics of the electronic device under consideration.

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

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 exceed-
ed 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.

October 1977



LETTER SYMBOLS

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES

based on IEC Publication 148

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS

Basic letters

The basic letters to be used are:

I, i =current
V, v = voltage
P, p = power.

Lower-case basic letters shall be used for the representation of instantaneous values
which vary with time.
In all other instances upper-case basic letters shall be used.

Subscripts
A, a Anode terminal
(AV), (av) Average value
B, b Base terminal, for MOS devices: Substrate
(BR) Breakdown
C,c Collector terminal
D,d Drain terminal
E,e Emitter terminal
F,f Forward
G, g Gate terminal
K,k Cathode terminal
M,m Peak value
0,0 As third subscript: The terminal not mentioned is open circuited
R, r As first subscript: Reverse. As second subscript: Repetitive.
As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
(RMS), (rms) R.M.S. value
{ 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 mentioned
and the reference terminal
X, x Specified circuit
Z,z Replaces R to indicate the actual working voltage, current or power

of voltage reference and voltage regulator diodes.

Note: No additional subscript is used for d.c. values.

February 1974 ‘ I ‘ 1



LETTER SYMBOLS

Upper-case subscripts shall be used for the indication oft
a) continuous (d.c.) values (without signal)
Example Iy

b) instantaneous total values
Example ig

c) average total values
Example IB(AV)

d) peak total values
Example IBNI

€) root-mean-square total values
Example IB(RMS)

Lower-case subscripts shall be used for the indication of values applying to the varying
component alone ¢

a) instantaneous values
Example ip

b) root/-mean-square values
Example Ip(rms)

c) peak values
Example Ty,

d) average values
Example Ip(ay)

Note: If more than one subscript is used, subscript for which both styles exist shall
either be all upper-case or all lower-case,

Additional rules for subscripts

Subscripts for currents

Transistors: If it is necessary to indicate the terminal carrying the current, this should
be done by the first subscript (conventional current flow from the external
circuit into the terminal is positive).

Examples: Ip, ip, ip, Ipy,

Diodes : To indicate a forward current (conventional current flow into the anode
terminal) the subscript F or f should be used; for a reverse current
(conventional current flow out of the anode terminal) the subscript R or r
should be used.

Examples: Ig, Iy, ip, If(rms)

N

February 1974



LETTER SYMBOLS

Subscripts for voltages

Transistors: If it is necessary to indicate the points between which a voltage is meas-
ured, this should be done by the first two subscripts. The first subscript
indicates the terminal at which the voltage is measured and the second the
reference terminal or the circuit node, Where there is no possibility of
confusion, the second subscript may be omitted.

. J
Examples: VBE’ VBE, Vie’ \bem

HIIM

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the
subscript F or f should be used; for a reverse voltage (anode negative with
respect to cathode) the subscript R or r should be used.

Examples: VF’ VR’ Ve Vrm

Subscripts for supply voltages or supply currents

Supply voltages or supply currents shall be indicated by repeating the appropriate term-
inal subscript.

Examples: VCC’ IEE

Note: If it is necessary to indicate a reference terminal, this should be done by a third
subscript

Example : VocE

Subscripts for devices having more than one terminal of the same kind

If a device has more than one terminal of the same kind, the subscript is formed by the
appropriate letter for the terminal followed by a number; in the case of multiple sub-
scripts, hyphens may be necessary to avoid misunderstanding.

Examples: IBZ = continuous (d.c.) current flowing
into the second bhase terminal
VB2-E = continuous (d.c.) voltage between
the terminals of second base and
emitter

Subscripts for multiple devices

For multiple unit devices, the subscripts are modified by a number preceding the letter
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis-
understanding.

Examples: I = continuous (d.c.) current flowing
into the collector terminal of the
second unit

VlC-ZC = continuous (d.c.) voltage between
the collector terminals of the
first and the second unit.

w

February 1974



LETTER SYMBOLS

Application of the rules

The figure below represents a transistor collector current as a function of time. It con-
sists of a continuous (d.c.) current and a varying component.

collector
current
Ie
(no signat)
1}

time 7265988

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS
Definition

For the purpose of this Publication, the term "electrical parameter" applies to four-
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan-
ces and admittances, inductances and capacitances.

Basic letters

The following is a list of the most important basic letters used for electrical parameters
of semiconductor devices.

B,b = susceptance; imaginary part of an admittance
C = capacitance

G, g = conductance; real part of an admittance

H,h = hybrid parameter

L = inductance

R,r = resistance; real part of an impedance

X,x = reactance; imaginary part of an impedance
Y,y = admittance;

Z,z = impedance;

4 Fébruary 1974



LETTER SYMBOLS

Upper-case letters shall be used for the representation of:

a) electrical parameters of external circuits and of circuits in which the device forms
only a part;

b) all inductances and capacitances.

Lower-case letters shall be used for the representation of electrical parameters inher-
ent in the device (with the exception of inductances and capacitances).

Subscripts

General subscripts

The following is a list of the most important general subscripts used for electrical para-
meters of semiconductor devices:

F, f = forward; forward transfer
1,i(or 1) = input

L,1 = load

0O, o (or 2) = output

R, r = reverse; reverse transfer
S, s = source

Examples: ZS’ hf, hF

The upper-case variant of a subscript shall be used for the designation of static (d.c.)
values.

Examples : hFE = static value of forward current transfer ratio in common-
emitter configuration (d.c. current gain)
RE = d.c. value of the external emitter resistance.

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 electri-
cal quantities at the operating point.

The lower-case variant of a subscript shall be used for the designation of small-signal
values.

Examples: hfe = small-signal value. of the short-circuit forward
current transfer ratio in common-emitter confi-
guration :

Ze = Re + le = small-signal value of the external impedance

Note: If more than one subscript is used, subscripts for which both styles exist shall
either be all upper-case or all lower-case

Examples: hFE’ YRE’ hfe

February 1974 5



LETTER SYMBOLS

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer ‘

Examples: hi (or h“))

h® (or h
h0 (or h22)
bt (or 1)
T 12

A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.

Examples: hfe (or h2le)’ hFE (or h21E)
Distinction between real and imaginary parts

If it is necessary to distinguish between real and imaginary parts of electrical parame-
ters, no additional subscripts should be used. If basic symbols for the real and imagina-
ry parts exist, these may be used.

Examples: Z. =R, + jX.
i i i
Yte = Bte * ]bfe
If such symbols do not exist or if they are not suitable, the following notation shall be
used:
Examples: Re (hih) etc. for the real part of hi

b

Im (hib) etc. for the imaginary part of hib

(o))

February 1974



COLOUR CODES

PRO ELECTRON COLOUR CODING SYSTEM FOR

PROFESSIONAL SMALL SIGNAL DIODES

Letter combination-background colour

BAV
BAW
BAX
‘BAS

- green
- blue

- black

- orange

Figure combination-colour bands

O OO U W =D
]

black
brown
red
orange
yellow
green
blue
violet
grey
white

The cathode side is indicated by a broad band which is at the same time the first digit of
the figure combination.

Note: For BA types see individual type publications.

January 1977



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:
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,
séééﬁ&: 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 infour

bands of the colours indicated in Table 1.
If a suffix letter is required it shall be indicated as the fifth band.

3. Cathode identification and reading sequence

The bands shall be clearly grouped towardthe cathode end, and shall be read
from cathode to anode ends.

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
NUMBER COLOUR SUFFIX LETTER
0 black not applicable
1 brown A
2 red B
3 orange C
4 yellow D
S green E
6 blue F
7 violet G
8 grey H
9 white J
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J L PACKING

BANDOLIER AND REEL SPECIFICATION

This specification concerns all axial leaded diodes in this handbook.

The taped and reeled products fulfil the requirements of 1EC 286: packaging of components on
continuous tapes.

Dimensions in mm

— -

2

0,8 max'" e [

S
=== — | === J
50+03"

L > «-—Lg——

- 53%15 (4) 6105l 7273203

Fig. 1 Configuration of bandolier.

The red tape indicates the diode cathode side.

1. Displacement between any two diodes; for DO-34 maximum 0,4.

2. For SOD-18, 10 £ 0,5.

3. For outlines SOD-34, SOD-56 and SOD-61 this dimension is 58 + 2.

The cumulative space (S) measured over ten spacings = 50 2, and for SOD-18 specified as 100 + 2.
The diodes are centred so that | L1—-L2 |< 1,2 mm. DO-14 not specified.
On the white tape of the bandolier per 50 diodes a black marker is printed.

The axial taping specification described above is compatible with automatic insertion equipment as
manufactured by Universal, U.S.M-. (Dynapert) and M.E.1. (Panasert).
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PACKING

22°30'(16x)
@ T
[
' ; ¥ 1!
-— - 300*3° 770_0, 866 33 358
4}
3 S - Lza,s:o,s
a3
1 7273202
R «—70—!
h
1m leader at
beginning and end 2
'
Fig. 2 Reel dimensions (mm).
(1} Diode (4) Flange
(2) Bandolier (5) Cylinder
(3) Paper
. quantity
Outline per reel
SOD-2 DO-14 5000
SOD-7 DO-7 7000
SOD-17 DO-35 9000
SOD-18 - 1250
SOD-22 - 7000
SOD-27 DO-35 9000
SOD-34 - 5000
SOD-40 DO-15 5000
SOD-51 - 5000
SOD-56 - 4000
SOD-57 - 4500
SOD-61 - 8000
SOD-64 - 4000
SOD-66 DO-41 7000
SOD-68 DO-34 9000
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MOUNTING

AND SOLDERING

RULES FOR MOUNTING AND SOLDERING

Introduction

Excessive forces or temperatures applied to a diode may cause serious damage to the diode. To avoid
damage when soldering and mounting the following rules should be followed.

General
Perpendicular forces on the body of the diode must be avoided.
Avoid sudden forces on the leads or body. These forces often are much higher than allowed.

High acceleration forces as a result of any shock (dropping on a hard surface for instance) must be
prevented.

Bending
During bending the leads must be supported between body or stud and bending point.
Axial forces on the body during the bending process must not exceed 20 N.

Bending the leads through 900 is allowed at any distance from the body when it is possible to support
the leads during bending without contacting the envelope

Bending close to the body or stud without supporting the leads only is allowed if the bend radius is
greater than 0,5 mm:; in practice this limit will be met by hand bending without applying high pulling
or pressing forces.

Twisting

Twisting the leads is allowed at any distance from the body or stud if the lead is properly clamped
between body or stud and twisting point.

Without clamping, twisting the leads is only allowed at a distance of greater than 3 mm from the body,
the torque angle must not exceed 309, the applied force not higher than 15 mNm.

Straightening

Straightening the leads is aliowed if the applied pulling force in the axial direction does not exceed
20 N and the total duration is not longer than 5 seconds.

Soldering

Avoid any force on the body or leads during or just after soldering.

Do not correct the position of an already soldered device by pushing, pulling or twisting the body.
Do not solder a diode upright with one end of the body directly on the surface of the printed-circuit
board, there should be at least 0,5 mm between body end and print surface.

When the device is to be mounted with straight or short-cropped leads, solder the leads individually.
Bent leads may be soldered simultaneously.

The diode can be mounted flat on the printed-circuit board when the body temperature of the diode
will not exceed:

a. The maximum allowed storage temperature, where this is higher than 175 0C;

b. 115 OC for more than 2 minutes (with an absolute peak temperature for the junction of 160 °C},
where the maximum storage temperature is less than 175 ©C.

HUH
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MOUNTING
AND SOLDERING

Any contact between diode body and hot spots on the printed-circuit board (such as copper layers)
must be avoided.

Prevent fast cooling after soldering.

Minimum distance soldering point to seal and maximum allowable soldering time for several envelopes.

Hand soldering iron Hand soldering iron, dip
mounted otherwise than or wave soldering, mounted
—> on printed-circuit board on printed-circuit board
‘ (max. solder temp.: 300 °C) {max. solder temp.: 300 °C)
time distance time distance
s mm s mm
SOD-2 DO-14 plastic 5 5,0 5 5,0
SOD-7 DO-7 glass 3 5,0 5 50*
SOD-17 DO-35 glass 3 1,5 5 15
SOD-18 - plastic 3 5,0 5 5,0
SOD-22 - plastic 3 5,0 5 5,0
SOD-23 - plastic 3 0,5 5 0,5
SOD-27 DO-35 glass 3 1.5 5 15
SOD-34 - plastic 3 2,0 5 2,0
SOD-40 DO-15 plastic 3 5,0 5 5,0
SOD-51 - glass 3 3,0 5 3,0
SOD-52 - plastic 3 0,5 5 0,5
SOD-56 - plastic 3 20 5 2,0
SOD-57 - glass 3 1,5 5 1,5
SOD-61 - glass 3 2,0 5 20
SOD-64 — glass 3 1,5 5 1,5
SOD-66 DO-41 glass 3 3,0 5 3,0
SOD-68 DO-34 glass 3 1,5 5 1,5
TO-18 - metal 3 0,5 5 0,5
TO-92 - plastic 3 25 5 25

* 2 mm permissible from anode (upright mounting) if bath temperature < 260 OC.
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BA316
BA317
BA318

10 V, 30 V and 50 V GENERAL PURPOSE DIODES

Silicon planar epitaxial diodes in DO-35 envelopes intended for general purpose appli-

cations.

They have reverse voltages up to 10 V for BA316, 30 V for BA317 and 50 V for BA318.

Continuous reverse voltage

Repetitive peak forward current
Storage temperature
Junction temperature

Thermal resistance from
junction to ambient

Forward voltage at Ig = 1,0 mA
Ip= 10mA
Ip = 100 mA

Diode capacitance at
VR =0; f=1MHz

Reverse recovery time when
switched from IF = 10 mA to
Ig =60 mA; Ry =100 Q;
measured at Ig = 1 mA

QUICK REFERENCE DATA
BA316 | BA317 | BA318

VR max. 10 | 30 | so v
IppM  max. 225 mA
Tstg =65 to +200 °c
Tj max. 200 oC
Rth j-a = 0,60 °C/mwW
£ < 700 mV
Vg < 850 mV
Vr < 1100 mV
Ca < 2 pF
tpr < 4 ns

MECHANICAL DATA
DO-35

Dimensions in mm

056 ::k: !:']]z]):u:—_a—

i
e
————— d | S - 7266719
r r—4 b !

BA316: orange brown  blue natural
BA317: orange brown violet natural
BA318: orange brown grey natural

(cathode)

The diodes may be either type-branded or colour-coded.

v
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BA316
BA317
BA318

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltagg

Continuous 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=1lps
t=1s

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Forward voltage
IF =1,0mA
IF = 10 mA
Ig = 100 mA

Reverse current
VR=10V
VR =30V
Vg =50V

Diode capacitance
VR =0;f=1MHz

BA316 I BA317 |,BA318

Vg max. 10| 30| sov

IF( AV) max. 100 mA 1)

Ip max. 100 mA

IFrM =~ max. 225 mA

IpsMm max. 2000 mA

IFSM max. 500 mA

Tstg -65 to +200 °c

Ty max. 200 oc

Rth‘j - = 0, 60 oC/mwW
Tj =25°C

Vg < 700 mV

Vg < 850 mV

VF < 1100 mV

BA316 |BA317|BA318

Ig < 200 50 - na
Iy < - | 200 50 naA
Ip < - - 200 nA
Cq < 2 pF

1) For sinusoidal operation see page 6. For pulse operation see pages 4 and 5.

—
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BA316
BA317
BA3i18

CHARACTERISTICS  (continued) Tj=25°C
Reverse recovery time when switched from

IF=10mAtoIR=60mA;RL=IOOQ;

Measured at Ig =1 mA

Test circuit and waveforms:

t, fo—t, ——]
& HiH—H ) — :
Re=5001 i,_ : = T“ DU, _I_ sampling
U I oscilloscope
VaVp+Ig xRs Ry=500 0%
VR
7261026 72613209
input signal output signal
Input signal : Rise time of the reverse pulse t= 0,6 ns * IR =1 mA
Reverse pulse duration ty = 100 ns
Duty factor 6§ =0,05
Oscilloscope: Rise time ty =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
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BA316
BA317
BA318

7272405

100
BA316 B A1 [
BA317 I~ > .
e Tamp=125% ie] [ [leRm
) - 0| o AL Teian
) =T l -.t.l_‘ t
(mA) — L+ 1] 0=7
— T
- - L t<10ms
” VR = 10 V(BA316)
—_— 9 = —=Vg = 30 V(BA317)
—_— 175%C
" 14"
jurt | - - d
/ ] ]
/1A
- A7
/ i
/ L maximum permissible
” average rectified forward
“ current versus duty factor
0 vd (for puise operation)
0 0,5 16
100 7272406
BA318
A it | [ [lFeM
1774 ran
p 50| oA T
4 -
Ieav) /] A I e t
{mA) r/ f - d T 6= T
/ LA t<10ms
V=50V
| [
50 Tamb=125TC P .
_A175 C
"
v /
/ »
/]
4
V maximum permissible
average rectified forward
current versus duty factor
0 l (for pulse operation )
0 05 10
4 June 1975



BA316
BA317
BA318
400 —— 7272408
BA317 iF 1 rl lFRM
0 1
Lerm | It t
(mA) T 6= T
t<10ms
Vg = 10 V(BA316)
S S %Q Tamb =125 C ———Vg = 30 V(BA317)
200 A\ .
\ N
N g BN u
N B
.
N :\ \\‘
. ~.\‘.\ ‘\ -
‘\\ Em %
150
e~ )
. — o+t e e 175 °C permissi
7 repetitive peak forward
74 current versus duty factor
0 {for pulse operation )
0 05 16
7272407
400 BA318
i ‘I M LFRM
0
IerM l 7 | t
(mA) “r o=t
t<10ms
VR =50V
—_— —_—
200 T
- N Tomo =125 T
AN
Ty
—
150
]
175 C| maximum permissible
— repetitive peak forward
1 current versus duty factor
0 {for pulse operation )
[} 05 16
June 1975 l H 5




BA316

BA317
BA318
150 7272404 150 ‘7Z72A02
maximum permissible continuous et Torward crems
forward current versus ambient versus ambient temperature
temperature ;
I Triav) ¢ é 2
(mA) (mA) AL
et ]
T<20ms
100 100
— BA316
m— +BA317
- \ L BA318
50 X 50
\
\
0 200 0 “'yoo
0 100 Tomb (00) 0 100 Tamb (°c)
7272601 7272403
- 15
Tj=25° 1l typ. values
——=T;=175°C ]
200 1
i v,
JINH iy
Ie 1 (v)
(mA) 1 r
1 =225
150 typ T max ) - F mA
1 o
[ P~ 00 mA |
’l il ™~
|
100 Al
10 m ]
4l 05 !
Il 1T
50 1mA |
| =
4
A/ /
0 0,5 1 1,5 0 100 200
) Ve (V) b T; (°0)

H June 1975



BA316
BA317
BA318

104

Ig
(pA)

103

102

10

10~1

1072

7272409

VR =>Vanux

max /]

N

)

100

T (%) 200
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BASH

SILICON GLASS PASSIVATED AVALANCHE DIODE

Diode in a DO-35 envelope. It is primarily intended for general purpose applications, e.g. scan and
flyback rectifiers, protection diodes etc. in television circuits. An advantage of this diode is its capa-
bility of absorbing reverse transient energy.

QUICK REFERENCE DATA —_—
Working reverse voltage VRw max. 300 Vv

Average rectified forward current IF(AV) max. 300 mA

Non-repetitive peak forward current IEsm max. 4 A

Repetitive peak reverse power dissipation PRRM  max. 7% W

Reverse recovery time tr < T us

MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-27 (DO-35).

0,56 —
max ——2 ' H
J ]. T
25,4 . || 4,25) 25,4 ol ol 1,85 | o
min | max, min max
F———— I N S, . 7266863
I | 1
brown brown ’ orange

(cathode)

Diodes may be either type-branded or colour-coded.
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/
RATINGS

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

Working reverse voltage VRw max. 300 Vv
Continuous reverse voltage (see Fig. 2) VR max. 300 Vv
Forward current (d.c.) g max. 350 mA
Average forward current (averaged
over any 20 ms period) Ig(AV) max. 300 mA
Repetitive peak forward current
t=10 ms; f = 50 Hz IERM max. 900 mA
§=0,1;f=15kHz IERM max 2A
Non-repetitive peak forward current
{t =10 ms; half sine-wave) Tj = 150 OC prior to surge Igsm max. 4 A
(t = 10 us; square wave) Ti = 150 OC prior to surge lESM max. 30 A
Repetitive peak reverse current
t = 10 ps (square wave; f = 50 Hz) Tamp =26 °C IRRM max. 150 mA
Repetitive peak reverse power dissipation
t= 10 us (square wave; f = 50 Hz) Tymp = 26 °C PRRM max. 7% W
Storage temperature Tstg —65 to + 1560 °C
Junction temperature T max. 150 °C
THERMAL RESISTANCE
From junction to ambient in free air
mounted on printed board at 8 mm lead length Rthja = 0,34 °C/mwW
400 7272736.1
VR
(V)
200
0

Fig. 2 Maximum permissible continuous reverse voltage versus junction temperature.
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Silicon gless passivated avalanche diode BAST

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Forward voltage

Ig =300 mA VE < 1.1V

Ig =900 mA VE < 13V
Reverse avalanche breakdown voltage

Ig = 100 uA V(BR)R > 300 Vv
Reverse current

VR=300V;Ti=IOOOC IR < 20 uA
Diode capacitance at f = 1 MHz

VR=0 Cd typ. 10 pF

VR=50V Cq typ. 1,5 pF
Reverse recovery when switched from

IFM = 400 mA to Vg = 30 V; with —dIg/dt = 400 mA/us

Recovery charge Qg typ. 70 nC

Recovery time ter < 1 us
Maximum slope of reverse recovery current when switched from

IEM = 400 mA to VR = 30 V; with —dIg/dt = 400 mA/us [dip/dt]| typ. 2,0 Alps

1
F 1
ale

dt

——t e ——
y time
4
dlr 10%

dlr 100%
' dt

72707342

Ig

Fig. 3 Definitions of Qg, t;r and dIg/dt.

September 1980
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BAS11

400 I ! 7278505
_'F(RMS) 1,42
IF(aV) 157 4
/ \
Prot p 4
(mw) pd \
4
. \
A 2
95 /// d.c X\Z
. / ©
200 3
Y7/ %
v/ =
/A \o
y
a=3// /| E)
1T i Vi
| \
0 I
0 100 200 300 0 100 200
IE (Av) (MA) Tamb (°C)
Fig. 4.

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

IF(RMS) Per diode
IE(AV) per diode

Rt * rdiff
depends on nwR| C| and‘——n—R—— and can be found from
L

The parameter a =
existing graphs.

Once the power dissipation is known, the maximum permissible ambient temperature follows
from the right-hand graph.
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Silicon glass passivated avalanche diode BAST

7Z272737.1
1 11
| [ 1
typ max
2 7
e
(A) f
15 4
) I 1/
7 4
1 I taf
/1,
i y
Jivi
0
/
7
‘0 v / -
0,5 1 15 v (v) 2
Fig.5—Tj=25°C;———Tj=150°C.
10 7278504
Cq
(pF)
N
N
typ
5
N .
\
\\
™
N
T —
0
107! 1 10 102 vgp(v) 103

Fig.6 f=1MHz;T;=25 oC.
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BAST

7283060
PRRM
(W)
102
<
TN
\\ ~
— N N
—_— NN
= S
— \ I~ 4
NN
10 a
AN AN
N T
AN
N
N
\ <
1
103 102 107" 1 t (ms) 10
Fig. 7 Maximum permissible repetitive peak reverse power as a function of pulse duration. T > 20 ms;
Tj =250C.
rectangular waveform, § < 0,01.
————— triangular waveform, § < 0,02.
6 September 1980



BAVI1O

ULTRA-HIGH-SPEED DIODE

Silicon planar epitaxial, ultra-high-speed, high-conductance diode in a DO-35 envelope.
The BAVI10 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 IFrRM max. 600 mA
Junction temperature Tj max. 200 ©°C .
Forward voltage at Iy = 200 mA Vr < ,0 Vv

Reverse recovery time when switched
from Ig = 400 mA to Ig = 400 mA;

Ry =100 Q;
measured at Ig = 40 mA tyr < 6 ns
Recovery charge when switched from
Ig=10mA to Vg =5 V; Ry =500 Q Qs < 50 pC
MECHANICAL DATA Dimensions in mm
DO-35
‘ K a
0,56 —
s i —
- 25,4 .LLb'2SI - 25,4 > 1,85
min | max :_> min ‘ max
~———— 4 I [ - 7266963
1 | ]
brown black green
(cathode)

The diodes may be either type-branded or colour-coded.

Mullard W e ‘
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents

Average rectified forward current
Forward current (d.c.)
Repetitive peak forward current

Non-repetitive peak forward current t = 1 ps
t=1s

Temperatures

Storage temperature

Junction'temperature

THERMAL RESISTANCE

From junction to ambient in free air
at maximum lead length

CHARACTERISTICS
Forward voltage
Ig= 10mA
Ig = 200 mA
I = 200 mA; Tj = 100 °C
Ig = 500 mA

Reverse current
VR =60V
VR =60V; Tj =150 °C

Diode capacitance
Vg =0; f=1MHz

1) Measured at zero life time at IR =10pA; VR =75 V.

2) For sinusoidal operation see page 6. For pulse operation see page 3.

VR max. 60
VRRM max. 60
I‘L AV) max. 300
Ip max. 300
IrRM max. 600
IFSM max. 4000
IrsMm max. 1000
Tstg =65 to +200
Tj . max. 200
Ren j-a = 0,35
i = 25 °C unless otherwise
Vg < 0,75
Vr < 1,00
Vg < 0, 95
Vg < 1,25
I < 100
Ix 100
C4 < 2,5

mA 2)
mA
mA

mA
mA

oc
°c

oC /mw

specified

< < < <

nA
LA

pF
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S

CHARACTERISTICS (continued) Tj=25 °c
Forward recovery voltage when switched to

Ig = 400 mA; ty; = 30ns Vir < 2,0 V

Ig = 400 mA; ty3 = 100 ns Vir < 1,5 V

Test circuit and waveforms:

I,  w0n 4500 1 v
0%
Rg=500 oscilloscope ve
J1 | o= R;=500
10%
[ :[(r et ' 72613288 )
input signal output signal
Input signal : 1st rise time of the forward pulse t.y = 30 ns
2nd rise time of the forward pulsetpy = 100 us
Forward current pulse duration tp = 300ns
Duty factor : 8 = 0,01
Oscilloscope: Rise time tr = 0,35ns
Input capacitance Ci = 1 pF

Circuit capacitance C <20 pF (C = C; + parasitic capacitance)

Reverse recovery time when switched from

Ig = 400 mA to IR = 400 mA; Ry, = 100 €;
measured at Ig = 40 mA tyr < 6 ns

Test circuit and waveforms:

v tpitot) |
-. te |¢— tp —e .
4 DUT. % 90% V.Fko.,. /-' ?—l
Rg=500 i | A A
jup ¥ o oscilloscope
Y Ri=500 ! 0% [ I /1_: .
input signal output signal
Input signal : Total pulse duration tp(tot) = 0, 2us *)Ig = 40 mA
Duty factor 6 =0, 0025
Rise time of the reverse pulse tr = 0,6 ns
Reverse pulse duration tp o= 30 ns
Oscilloscope: Rise time ty = 0,35ns

Circuit capacitance C = 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
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BAVIO

CHARACTERISTICS (continued)

Recovery charge when switched from
Irp =10 mA to Vg =5 V; R, =500 Q

Test circuit and waveform:

burT o1
R;-Loon ? N N\ T Tl
I ozG[ com Ve | [109 ] osclioscone
VeV *1p-Rg ) 23pF L k| R,210M0
|
D1 = BAW62

D2 = diode with minority carrier life time at 10 mA:

Input signal : Rise time of the reverse pulse

tr
Reverse pulse duration tp
Duty factor 6

Qs <

Ve

Q

PN e

Veu ¢
output signal

< 200 ps
= 2 ns
400 ns
= 0,02

Tj=25°C

50 pC

t

12090081

Circuit capacitance C =7 pF (C = oscilloscope input capacitance + parasitic capacitance)

7210682
L
4
f=1MHz
Tj=25°C
Ca
(pF)
N
Z U
N~ max.
N
typ
0
0 10 20 VR (V) 30
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BAVI1O
400 7272624
ie| M1 [lerm
7% %/% Ie(av)
Tamb = | J L]
I|=(2v) $25°C t 6= L
(mA) y L . T T
/ Lt 50°Cl t<05ms
LT ! VRupto20V
> = 75°C R —
{,/’_ =5 Acﬂ%! | ——=vg =60V —
Gl T —
2 ——
00 7 r‘?{ > — 10(}°c
/‘ P e T !
+ 125
=i e o il |°c
AT AT |
F1L+T —t=p150°C
A »” "] | wy ~=T I
. '-F T
= 175%C
PR e e d T maximum permissible
» A= average rectified forward
/ - L. dun current versus duty factor
0 -l = {for pulse operation)
0 05 16
1000 7272422
i r-l ) [FRM
0
Term i - }JL— ¢
mA = =
{mA) T 6= T
t<05ms
< VR upto20V
¥ ———Vg = 60V
500 N
N
L A\, N N
\\ Q N
R e Tamb =25°C
N
\\‘ AL REIRIEINTS L
NERANARR O ™~ |
N LN TINSRSNS 50°C
N ~L ™ ol ] 75 °C
T ] 100°C
R S |1';°C
I~ R . o maximum permissible
— 150 repetitive peak forward
- C L1 LA = 175°C| current versus duty factor
0 [, ] | (for pulse operation )
0 0,5 16
June 1975 ” 5
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BAVIO

. 7210678 .1 7210677.
maximum permissible average rectified maximum permissible continudus
forward current versus ambient forward current versus aribient
Ie . temperature tempergture

T<ims Ir
721Fav  1:Vpup to 20V (mA)
T I:v, =60V
200 ; = 400
)
i N
(mA) AN Y N
AN\ A
NN
N N
100} . 200 r
" g N '\1 N[
\' hN
N
\ A NE
AVAY N
A
N
0 - - 0
0 100 Temp (°C) 200 0 00  Tamp(°C) 200
600 ... .1!{0751,1 15 . o 1210644
11T JII Oyl HNERNRN
NN I "‘y‘;" T
|| . = 250, M —~+ typical values
I Tj =25°C i = Ve yp )
(mA) - ) :
T 14 1 - :
/ e = 500
400 I T "
: 'i e~
[l -
”.9/7,4‘
’ -~
1 [
’l Py .
200 1f 05 : = <0
) J
, ¥
7,
0 0
0 1 VE (V) 2 NoJ 100 T; (°C) 200
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BAVIO
7210679 .19, 728715 .1
3 i HEEREN .8 600 [ Ig=600m typical values
] IR EERE Ry =1000 -
v ] typical values Ir Bg/usu;eg at
‘= +A] [ =
fr Tj=25°C (mA) 500mA A T -:25°CR ]
) - for test circuit [
LY \]see page 3 |
\
2 ‘ 400 400mA
\
\
300mA[ T
N
™ Iﬂwg?m'A Z00mA N
m, N\
1 - - —1-1200 mA 200 N
- L NEMN
50 mA NHAWA ‘\.
'0 'I'T}A \;‘ N
80mA N
S0MA QN NN
T A4OMANRE
0 0 BRI
0 50 t, (ns) 100 0 5 ter (Ns) 10
G T 7210 U_D"L 7'5 7210681 1
typ
trr trl’
(ns) (ns) L "typ
P
y y
4 5
/
IR =100.00
RL=100.0 If =400mA
Ip = 400mA Ig =400mA
measured at
measured at
2 10% of Ig 2,5 10% of Iy
Tj=25°C o
for test circuit ;or test cxr;unt
see page 3 €e _page
0
0l:) 500 Ig (mA) 1000 0 100 T; (°C) 200

June 1975 7



BAV10

I

103 7210885
Ny
I <
R 2z ]
(1A) ) aw’
L4 '
102 /’ // ‘\3
7 7.
. p 4 ,
AN A g
10 L A/
P .4
7 t
1 VAWAY. 4
4 - V4 Il
AWV
/ /
y 4
10 / /
I' ll
7
o2l L/
1073L
0 100 T; (°0) 200

I | September 1969



BAV18 to 21

GENERAL PURPOSE DIODES

Silicon planar epitaxial diodes in DO-35 envelopes; intended for switching and general purposes in
industrial equipment e.g. oscilloscopes, digital voltmeters and video output stages in colour television.

QUICK REFERENCE DATA

Continuous reverse voltage

Forward current (d.c.)
Junction temperature

Thermal resistance from
junction to ambient

Forward voltage at
[g =100 mA

Reverse current at
VR = VRmax

Diode capacitance at
VR=0;f=1MHz

Reverse recovery time when

switched from g = 30 mA
to IR =30 mA; R =100 Q;

measured at Ig =3 mA

VR
If

Rth j-a

VF

Cd

tr

BAV18|BAV19 ]Bszo |BAV21

max. 50 l 100 I

150|

200 Vv
max. 250 mA
max. 175 oC

0,375 K/mwW
< 1,0 \%
< 100 nA
typ. 1,56 pF
< 5,0 pF
< 50 ns

MECHANICAL DATA
Fig. 1 SOD-27 (DO-35).

0,56 —
max ;—

BAV18:
BAV19:
BAV20:
BAV21:

min

r——

brown
brown
red
red
(cathode)

vk
=== .}
’ Lzsa_,l_u‘zsl .

Dimensions in mm

25,4
l mux | min
i K
grey green
white green
black green
brown green

Diodes may be either type-branded or colour coded.

& Products approved to CECC 50 001-022, available on request.

a
S | S— @

-l 1,85 o

max
7266663

I I | I.J.l.I

<

Mu“ard w (June 1979



BAVI1S8 to 21

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
BAV18|BAV19{BAV20{BAV21

Voltages

Continuous reverse voltage VR max.

Repetitive peak reverse voltage VRRM max.

Currents

Average rectified forward current
Forward current (d.c.)

Repetitive peak forward current

Non-repetitive peak forward current
t<ls; Tj=25°C

t =1lys; Tj=25°C

Power dissipation
Total power dissipation up to Tymp = 25 °C

TemEratures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

1y For sinusoidal operation see page 6. For pulse operation see pages 4 and 5.

50 100 | 150 | 200
60 120 | 200 | 250
IrAv) max. 250
Ig max. 250
IrrRM max. 625
IFsM max. 1
Irsm max. 5
Peot max. 400
Tgtg -65 to +175
Tj max. 175
Rthj-a = 0, 375

< <

°c
oc

OC/mW

2 “

” January 1977



BAVIS to 21

CHARACTERISTICS

Forward voltage
Ig =100 mA
Ip =200 mA

Reverse breakdown voltage
Ig =100 pA

Reverse current
VR = VRmax
VR = VRmax’ Tj = 150 °C

Differential resistance

Ip = 10 mA

Diode capacitance
Vg =0;f=1MHz

Tj=25 OC unless otherwise specified

VErRR >

Reverse recovery time when switched from

IF=30mAtoIR=30 mA; Ry =100 Q;

measured at IR =3 mA

Test circuit and waveforms:

4 4

R =500

sampling

Vg < L0 Vv
Ve < 1,25 Vv
BAV18 | BAV19 | BAV20 | BAV21 -—
60 120 | 200 | 250 v Y
Ir < 100 nA
Iz < 00 paA
rdiff typ. 5 Q
typ. 1,5 pF
Ca < 5,0 pF
ter < 50 ns

9“)”' ' tol%
|

totot) —
>ty e——tp—s

R;=50N

7260719

Input signal :Total pulse duration

Duty factor

Rise time of the reverse pulse

Reverse pulse duration

Oscilloscope: Rise time

90%

/f"\ ‘1|

input signa!
ttot) =
) =

te =

1}

tp

tr =

72719200

e

output signal

2us *)IR=3mA

0,0025
0,6 ns
100 ns

0,35 ns

Circuit capacitance C =1 pF (C = oscilloscope input capacitance + parasitic capacitance)

) At zero life time, measured under pulse conditions to avoid excessive dissipation and

voltage limited at 275 V.

June 1979 I '



BAVI18 to 21
400 7272613
BAV18
BAV19 ie| 7 [1'Fru
N2 IFan
Iraw l Tt t
(mA) 1,%=7
Tamp =50 € o.{ t<10ms
== = —175.C Vg = 50V (BAV18)
r = e~ ! - ==V, =100 V(BAV19)
200 o T 100
L1l I
i o il
AT+ 125%
a” - =] ﬁ’
g _‘———; oy =)
1 e
1 150
AT v ™
d |t g == 1~ maximum permissible
- [ == average rectified forward
/ -+ current versus duty factor
0 é oo *1" (for pulse operation)
0 05 16
£00 1272616
BAV20
BAV21 P o T e Y
WN7.%%7 Trtav)
1 |-
(F(:V) .!.! be _t;
mA) . T = T
Tamb =25 C 501°C o] t<10ms
s 5 ¢ Ve = 150V(BAV20)
/,1,/ = P ! ~ ==V =200V(BAV21)
of 4 LT, o
200 “’ = - — 100 C
/.c/ - d
Y. ZrT 125
F C/" -
/ AT L e ta
=1 et 150
=1 A r L=
1|1 L~ (," maximum permissible
— - average rectified forward
- P - current versus duty factor
0 L~ ‘/" (for pulse operation)
] 0,5 16
4 ” June 1975




BAVIS to 21

72724M

1000
BAV18
BAV19 ir —I ] IeRm
0 1
Ierm | Tt N
(mA) T 6 = T
Tmb=50°C t<10ms
\‘ \wan \ Vg = 50V (BAV18)
N ——\, =
1y \ \ \\ \\ Vg =100V (BAV19)
500 \ X \:\ N N
\L N AN
NANEXNEA SN
n XN S ~
| N N 3
TN <= o
\ \\ E™ "‘ﬁﬂ 100
N I — 1250(: maximum permissible
—— - o = 150 repetitive peak forward
current versus duty factor
0 I I { for pulse operation )
0 05 16
1000 7272642
BAV20
BAV21 i Irrm
F B
1 °l J L]
FRM t t
o
Tamp =25 C t<10ms
11 EA) N —Vg =150 V(BAV20
HIETAYENRN Ve 2oov( )
N N ———Vpz (BAV21)
500l AN AN N 50%
\ : \).\‘ N |
~
N TN S S
ANERN eI
N < S -%s;
NN N 75%
NN T =1 ==y
< = 100
~ o
125¢C maximum permissibie
150°C repetitive peak forward
=] current versus duty factor
0 ] - ~ l I { for pulse operation )
0 05 10

I

June 1975




BAVI8 to 21

7262692.1

7267000

300 - — — 300
maximum permissible continuous ma:l;n;m'permxsmble average
forward current versus ambient viraus, st tampature
temperature : ;
Ig ' i Ieav) F g 2
{mA) (mA) Ie(av)
\ o1
T<20ms
200 LITTTTT
200 \ : Vemupto
— N [ -60V(BAV18)
— \ [-120 V(BAV19) ]
— \ 1-200V (BAV20) ]
— -250V (BAV21) |
\
100 100
\
\
\ ALNAY
AVLRAY
0 : 1 0
0 100 Tamb (°c) 200 0 100 Tamb (°C) 200
600 7262313 300 7267365.2
maximum permissible total power maximum permissible continuous
diisipdtion versus ambient temp. reverse voltage versus ambient
temperature
’tct (\(/R,
(mW)
400 200 BAV2!
N BAV20 \
3 \
: \
200 100 BAV19 \
\‘ \
BAV18 \
N
N
0 0 \
0 100  Tamb (°C) 200 0 100 T,..(c) 200
6
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BAV18 to 21
72623091 1'5 t 7Z71|b10
.vaiues
=57 Er
1000 ——T; =150"C v' T !J
F I = 625 mA-
Ie v) :
{mA) )
1 -
750 . S s0ma |
typ +— max — 1T c
Nig g - 100 mA |
Y o
500 / ,’
l'l R
AN/, 10 mA
14 05 4+ ;
II '
250 7
I"l f
[ £/
Y
0 T 0 -
0 05 T ovetv) 15 0 100 T (°C) 200
2 7262312.1 103 72623101
O,
f =1MHz T,=25°C
Cq T =25
(pF) Taifs
. (n)
15}
P —
Bag! typ 102
Py
R
1
\\
N
N typ
10
0,5
\\
\\
™
0 1 e,
10" 1 0 Vg (V) 1 10 Iqma) 102

June 1975



BAVI18 to 21

104 7262311.2

I VR =VYRmax

R
(HA)

103

'I,
102 /]
Z
A /,
" max, A4 | typ 4
Z I’
7
T4
va
/
1 v .
V4
4
£
4
10—1 Z
10-20 100
° 200
T; (°C)

June 1975



' BAWG62

-
HIGH-SPEED SILICON DIODE | —

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRM max. 75V
Repetitive peak forward current ' IFRM~ max. 450 mA <«—
Junction temperature Tj max. 200 °C
Forward voltage at I = 100 mA Vg < 1V

Reverse recovery time when switched from
Ig=10mAtoig =10mA; R_=100Q;
measured at ig = 1 mA ter < 4 ns

MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-27 (DO-35).

+ k -]
0,56 —
st === (©
[
le— 25,4 _,!.L 6,25 ol 254 __ 1,85 | o
min | max; min max
-r———— 4 I e e—— - 7266863
| I i
blue red blue
{cathode)

Diodes may be either type-branded or colour-coded.

& Products, approved to CECC 50 001-021, available on request.

\3 Mu“ard June 1979



BAW62

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

Voltages

Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRM max. 75 Vo1
Currents
—# Average rectified forward current Ir(AY) max. 150 mA 2)
—— —p» Forward current (d.c.) Ir max. 200 mA
E:"' — Repetitive peak forward current IERM max. 450 mA
Non-repetitive peak forward current; t = 1 ps Irsm max. 2000 mA
t=1s IrsMm max. 500 mA
TemBeratures
Storage temperature Tstg =65 to +200 °C
Junctién temperature Tj max. 200 ©oC
THERMAL RESISTANCE
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
Ip= SmA Vg 0,62t00,75 V
Ig = 100 mA Vg < 1,00 Vv
Ig = 100 mA; T; = 100 °C Vg < 0,93 Vv
Reverse currents
VR =20V 15:3 < 25 nA
VR =20 V; Tj = 150 °C IR < 50 upA
VR =50V IR < 200 nA
VR =75V Ig < 5 uA
VR =75 V; Tj =150 °C Ig < 100 pA
Diode capacitance
VR =0; f=1MHz Cq < 2 pF
1) Measured at zero life time at Ig = 100 pA; VR > 100 V.
2) For sinusoidal operation see page 6. For pulse operation see pagé 5.

N

June 1979



BAW62

CHARACTERISTICS (continued)

Forward recovery voltage when switched to

Ip =50 mA; ty =20 ns
Test circuit and waveforms:

1, [T9:Y 4500

Re=SONL oscilloscope

o.uz. Ry=500

en

Input signal

Forward current pulse duration

Duty factor

Oscilloscope : Rise time

: Rise time of the forward pulse

te

tr

tp

)

tr

Vir

ty —

input signal

= 0,01

= 0,35ns

20 ns
120 ns

Tj =259°C
< 2,5 V
v
Vor
output signal

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from

Ip =10 mA to Ig = 10 mA; Ry, = 100 &;

measured at Iz =1 mA

Test circuit and waveforms:

Re=5001

VeVn+1g %Rs

i
_.‘
(=) 1': 0.UT. E sempling

osciloscope
R=500

Input signal : Rise time of the reverse pulse

7201328

Reverse pulse duration

Duty factor

Oscﬂloscope: Rise time

Ve

input signa!

0,6 ns
100 ns
0,05

= 0,35ns

q{ 7'—*"—1 ¢
t

I..!

28320

output signal

*)Ig =1 mA

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

1111010

January 1977 l l



ower |

CHARACTERISTICS (continued) Tj=25 oc
Recovery charge when switched from
IF=10mAto Vg =5V; R =500 Q Qs typ. S50 pC

Test circuit and waveform:

ourT 01
Rg=5000 ~ T " ve F
1 v L v 100 | oscitloscope ‘&
.. TF ‘:2 GD zt.sir' 15 k0 | Rr.210M0 Vew Vous
l g | .
rznan
Dl - D2 - BAW62 output signal —
Input signal : Rise time of the reverse pulse ty = 2 ns
Reverse pulse duration tp = 400 ns

Duty factor & = 0,02

Circuit capacitance C =7 pF (C = oscilloscope input capacitance + parasitic capacitance)

] T



High-speed silicon diode

BAWG62

200 7272417.1
" - ) o
2OLTEL T TS T
'F(Av) FeaTrb TIRTET IS
(mA) Y P A7 LA | ’4’
77| Lz R 125°C
[y | A 4 P~
Z o L1 1 ]
=t | “ . =
100 < - | =
4 < 150°c  'F| M 'FRm =
7 1% P LT & e -
g P V i~ Lt . L 0 F(AV)
y &P 1 Pls Tt
A1 4 1 — 175 °C T ¢
A r1 | I e 7 ) 5=
/ A - 7 t<05ms
L/ — ’ L
L.
Pl ,‘/ ——VRupto20V;
0 17 p ----VR=75V,
0 0,5 5 1,0
Fig. 8 Maximum permissible average rectified forward current as a function of the duty factor
(pulse operated).
500 I I l 7272418.1
1
T =
) AR\ N N amb
term \“ \I\ N \\50°Tc !
1 A [
(mA) TV VR Y TN 25°C
HARAVRANEN
\| AN
A \\ N 75°C
T HIILANAN
\L S 3N N ¢ M1 'FRM
N S .75°C o
INC - I n 100°C 0
\\ N~ NN N~ T I J’t‘}l_
-~ [y —
N - b=~y 125°C T t
N e~ T 5= ¥
4 JEEFTTN0C c<osms
—.—_—" = = '175°C v oV:
L -+ | ——VRupto20V;
0 2 Pl | ----VR=75V.
0 0,5 5 1,0
Fig. 9 Maximum permissible repetitive peak forward current as a function of the duty factor
(pulse operated).
5
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BAW62

300 7272418.1 300 7272420.1
'F T<1ms
é;&zzz IF(AV) T
IF(AV) ¢ ]
(mA) e (mA)
200 - 200
K
E N (1) VR up to 20 V- -
100 |+(2) VR =75 V. 100 "
(2) (1)
N
0 0 ‘ |
0 100 Tamb (°C) 200 0 100 Tamb (°C) 200
Fig. 10 Maximum permissible average Fig. 11 Maximum permissible continuous
rectified forward current. forward current.
600 7282273 15 7282274
I3 ' Ve L Ig=450mA
(V)
(mA) typ T max | max
J Yari
400 1,0
v
=
—
v - 100 mA
| { &
‘ [y
~ 10mA
7 ™~ -~
200 aLly 0,5
; 7 !
‘ 1mA
0 L 0
0 1 VE (V) 2 0 100 T (°%c) 200
| Fig. 12 Forward current as a function forward Fig. 13 Typical values forward voltage as a
voltage. —— Tj=25 oC; — — — Ti =175 ©°C. function of junction temperature.

6 June 1979



BAW62

2 7210526.1 1210524
typical val:eis-w f=1MHz . ]
T] =25°C Tj =25°C
vfr
V)
\ \ , .,
1 ®F)
1,5 \ 1
N, N
\\ \\\ > \‘i“?oo* Lt
Ih
N SN
AN 24
N N \\ ~ 50, 4
1 ~ ~ Y 0,5
N ~Xma
~
S 10mA
S5ma
95 % t e 50 D 10 Ve (V) 20
15 720521 1
v typical values
R = 1000
tre Tj = 25°C
(ns) megsured at
10 "% of Ig
.
>
1 '\0‘%‘
10 }ﬁ/
.
/
Vi
60 “.‘.'?:
[ 1
A P
o -
0 50 1¢ (mA) 100

June 1975 l l ” 7
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BAXI12A

SILICON PLANAR EPITAXIAL
CONTROLLED-AVALANCHE DIODE

Diode in a DO-35envelope primarily intended for switching inductive loads in semi-elec-
tronic telephone exchanges.

QUICK REFERENCE DATA E
‘i
Repetitive peak forward current IFRM max. 0,8 A —_—
Repetitive peak reverse energy )
tp 250 ps; £ <20 Hz; Tj = 25 °C ERgM  max. 5,0 m]
Thermal resistance from junction to ambient Rthj-a = 0,38 oC/mW
Forward voltage at I = 200 mA Vg < 1,00 V
Reverse avalanche breakdown voltage
Ig = 100 pA V@ER)R 120 to 175 v
Reverse recovery time when switched from
Ir = 30 mA to Ig = 30 mA; R, = 100 ; i
measured at IR = 3 mA trr < 50 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-27 (DO-35).
ok a
0,56 —
oy rl::) ! ! it @
L_Y 284l w28 |, 254 1,85 | o
min max min max

7266721

Diodes may be either type-branded or colour-coded.

g Mu“ard W (August 1979 1



BAXI2A

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

Voltage

Continuous 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=1ps; Tj = 25 °C prior to surge
t=1s;T;=25 OC prior to surge

Repetitive peak reverse current

Reverse energy

Repetitive peak reverse energy
tp 250 ps; £ <20 Hz; Tj = 25 °C

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to ambient in free air
Tlead = 25 °C at 8 mm from the body

VR

IFAV)
Ip
IFrRM

IrsMm
Irsm

IRRM

ERrM

Tstg

Rth j-a

Rth j-a

max. 90
max. 0,4
max. 0,4
max. 0,8
max. 6,0
max. 1,5
max. 0,6
max. 5,0
-65 to +200
max. 200
= 0,38
= 0, 30

vV Q)

>

mJ

oc
oc

oC/mwW

oC/mW

(1) It is allowed to exceed this value as described on page 4. Care should be taken not

to exceed the IRR )\ rating.

August 1979



BAXI12A

CHARACTERISTICS
Forward voltage
Ig = 10 mA
Ip = 50mA
Ig = 100 mA
Igp =200 mA
I = 400 mA

Reverse avalanche breakdown voltage
IR = 100 pA

Reverse current
VR =90V
VR =90 V; Tj =150 °C

Diode capacitance
VR =0; f = 1MHz

Reverse recovery time when switched from

Ig = 30 mA toIg = 30 mA; R = 100 ;
measured at IR = 3 mA

Test circuit and waveforms :

Tj = 25 OC unless otherwise specified

VE < 0,75 V
VF < 0,84 V
VF < 0,90 V
Vg < 1,00 V
Vg < 1,25 Vv

V(BR)R 120 to 175 V

IR < 100 nA
IR < 100 pA
typ. 15 pF

C
d P < 35 pF
try < 50 ns

v

tottot)

- R;=500 l

726719

Fig. 2.

Input signal : Total pulse duration
Duty factor
Rise time of the reverse pulse

Reverse pulse duration

Oscilloscope : Rise time

-t — PR
2 4 N .
put 90%F "X 10% K K
Rg=500 sampling l ﬂ: [ ter ‘*‘ +

Ve
1%

90%
input signal output signal
Fig. 3.

tp(tot) = 2 ps #)Ig =3 mA
[ = 0,0025
tr = 0, 6 ns
tp = 100 ns ‘
ty = 0,35ns

Circuit capacitance C =1 pF (C = oscilloscope input capacitance + parasitic capacitance)

I

August 1979



BAX12A

Reverse voltages higher than the VR ratings are allowed, provided:
a. the transient energy < 7,5 mJ at PRgy <30 W; T; =25 0C
the transient energy <5 mJ at PRy < 120 W; Tj = 25 OC (see Fig. 8).

b. T>5ms; 6§ <0,01 (rectangular waveform)

8 < 0,02 (triangular waveform).
With increasing temperature, the maximum permissible transient energy must be decreased by 0,03 mJ/OC.

VR
pm— 7209277 - ——
— O I T o ] 1 ]
e Ip 7 i I
(mA) n it | H
Fo T HS F e -
g igg_yg j§;,;: : : time
400 M AN} § PR § L 1
A R I l
+ ] [ !
: i < [ |
i I~ : N :
2 L
00 : ., : \N \\I
- ] time
7 <te (rectangular
! waveform) .
t . =L
0 LI <————(triangular =
100 200 Vp(¥) waveform) T
- T 7209261.1
Fig. 4. >
Fig. 5.
4 August 1979



—_ e e - T |
Silicon planar epitaxial controlled-avalanche diode BAX12A
600 7283064 15 7283063
I ; VE
{mA) (V)
400 1 -
typ L max Ig =400mA [ -[]
/200 mA [
I - L1
N N /50 mA N E
3 N 10mA [T}
S - —
= - T - —
1 P
~ T - -
200 05 L_L_typ. values = ™
[y
v
n
0 44 0
0 1 VE (V) 2 0 100 Ti(°C) 200
Fig. 6 IF asa function of V at Tj = 25 °C. Fig. 7 VF as a function of T}.
7283066
PRRM
(W)
102 1) SN
N
N[N
NS
\\ \
N
\\\ N
10 M
AN N
\ hY
N
NI TS
N [N
\ \
1 AN
1072 10-! 1 10 t{ms) 102
Fig. 8 Maximum permissible repetitive peak reverse power as a function of the pulse duration
T > 50 ms; Ti =25 OC. —— rectangular waveform; § < 0,01; — — — triangular waveform; § < 0,02.

(1) Limited by IRgpm = 600 mA.
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BAX12A

107 7283065
IR
(nA)
108
/
e — 4 ;
— {
— 10°
— -
typ,
104 ”,
4
103 "/
7
/
102 +
V4
10
0 50 100 150 Tj (°c) 200
Fig. 9 Typical values reverse current as a function of junction temperature at VR =90 V.
—e——
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BAX13

SILICON OXIDE PASSIVATED DIODE

Whiskerless diode in a glass subminiature envelope.
The BAX13 is primarily intended for general purpose applications.

QUICK REFERENCE DATA

Continuous reverse voltage VR
Repetitive peak reverse voltage VRRM
Repetitive peak forward current IFRM
Thermal resistance from junction to ambient Rthj-a
Forward voltage at I = 20 mA VF

Reverse recovery time when switched
from Ip = 10mA to Ig =60 mA;

RL = 100

measured at Ig = 1 mA

tr

Recovery charge when switched
fromIp=10mAtoVR=5V;

RL =500

max. 50 V
max. 50 Vv
max. 150 mA

= 0,60 °C/mw
< 1.0V

< 4 ns

< 45 pC

MECHANICAL DATA

DO - 35

Dimensions in mm

ggg::":—_—a::‘j::z:-“:

,a_,l_, 4,28 |___25.a ‘
~—2 - min

min max

The coloured end indicates the cathode
The diodes may be type-branded or colour coded.

726672

September 1980 1
Mullard |f



BAXI13

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

Voltagt_as

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=1ps
t=1s

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Forward voltage
IF= 2mA
Ig = 10 mA; Tj = 100 °C
I =20 mA
IF =75 mA

Reverse current

VR =10V
Vg =10 V; Tj = 150 °C
VR =25V
VR =50V

‘VR=50V;TJ-=1500C

Diode capacitance (see also page 7)
VR =0;f=1MHz

1) For sinusoidal operation see page 5.

For pulse operation see page 6.

T

VR max. 50 V
VRRM max. 50 V

IF(AV) max. 75
Ip max. 75

mA 1)
mA
IFRM max. 150 mA
mA
mA

IFSM max. 2000
Ipsm max. 500

Tstg -65to+200 OC
T max, 200 oC
Rihj-a = 0,60 °C/mW

=25 OC unless otherwise specified

VE < 0,7 V

VE < 0,8 V

Vg < L0 VvV 2
Vg < 1,53 V 2
IR < 25 nA

Ig < 50 nA

IR < 200 nA

IR < 25 pA

(o%] < 3 pF

2) Measured under pulse conditions to avoid excessive dissipation.

N
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BAX13

CHARACTERISTICS (continued)

Forward recovery voltage (see also page 7)

Ty =25 0C

At ty > 20 ns, Vg will not exceed Vg corresponding to IF = 1to 75 mA

Test circuit and waveforms :

kN

4500

oscilloscope

DUT. =500

I
l

2261327

Input signal : Rise time of the forward pulse
Forward current pulse duration

Duty factor

Oscilloscope : Rise time

90%

i 10%
——,tr [e—tp ——» t t
input signal output signal
tr = 20ns
tp= 120ns
6 =0,01
ty =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from

Ip =10 mA toIg = 10 mA; Ry, = 100 Q; measured at Ig = 1 mA
Ig = 10 mA toIg = 60 mA; Ry, = 100 Q; measured at Iz = 1 mA

Test circuit and waveforms :

| ittt 1
i |
| % m
Rew500 I & }1, 0O sampling
| oscilloscope
Vavg s I5 xR - Ry=500

2261326

Input signal : Rise time of the reverse pulse
Reverse pulse duration

Duty factor

Oscilloscope : Rise time

90%

]
input signal
tr = 0,6ns
tp = 100 ns
6§ =0,05

ty = 0,35 ns

ter < 6 msl
trr < 4 ns

output signal

2261328

*)Ig = 1mA

Circuit capacitance C = 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

1) See also page 8.

IOl

June 1975



BAX13

CHARACTERISTICS (continued)
Recovery charge when switched from
Ip=10mA to VR =5 V; R, =500 Q

Test circuit and waveform :

ouT 01
C AN .
Rg=5000 T
oscillosc
U Tx' 02 GD cr Ve m R z10M:1”
V=Vg+I¢-Rg 14 263pF . '
|

D1 =D2 = BAW62
Input signal: Rise time of the reverse pulse

Reverse pulse duration

Duty factor

Tj =25 0C

Qs < 45 pC

Qs
Vo Vem= 7
l .
output signal 2630083
ty = 2 ns
tp = 400 ns

6§ =0,02

Circuit capacitance C <7 pF (C = oscilloscope input capacitance + parasitic capacitance)

June 1975
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BAXI13
80 1 Maximum permissible continuous .‘s’
== forward current S
IF T 3;
(mA) =t I
b+ N
t t N ES
60 j ?
t A
5 —
40 5 =
\
20 ~ :
\
% 50 100 750 200 250 Tomp(°CI300
7206236.2
I Maximum permissible average rectified forward I
F(av) current for sinusoidal operation F
(mA) Trqay)
50 0
N T<20ms ; Vg up to 50V
40
A
\
2
\
% 50 700 75 200 Tomb(°C) 250

July 1975 5



BAX13

il

100 7272423
v i Term
(mA) N7 % 7 70
” Tamp = 100°C I i t|_
C125°C L) 6= L
T T
‘( = >~
-~ t<10ms
VR up to 25V
P = 150%C) v, =50V
50 2 - R
/ -
Pl o
— 175°C
L o
st g
25 7 = o
/ PP
<= 190°C
e sy == 1= Loy maximum permissible
"4 - gy - average rectified forward
== === current versus duty factor
0 (for pulse operation)
0 05 19
200 7272626
Ierm ie ] 1erm
(mA)
°| JJJ__
150 _t
4BV ENER N p o=t
+ \‘ \ \\ &‘\\ t<10ms
! \‘ \\ N MG Tams = Vg upto 25V
1 N r 100°C ———Vg =50V
N
| N
100 1 <
t \L N N N N N
{ \ \‘ \\ I~ P N
A WL\ = N Y125
N ING [y |
sob_\ N SN ~{150°C
\‘ N -~ I
N —t P
SN 175°C
I o~ s:'\-—.‘ maximum permissible
= — 190°C repetitive peak forward
current versus duty factor
l l l [ l { for pulse operation }
0
0 05 16

6 July 1975



BAX13
Cy §
(pF) 7 =IMHz &
3 7] =25°C
I
2
“I'}
A 3
-~
’ - = Sy = --1-"!.!
typ = =
00 10 20 30 40 RV 50
7206246.1
v Forward recovery voltage versus rise time
fr of the forward “curren
() typical values
7 =25°C
3
1
1
\
2
N
-
- Ig =75mA
1 mm
SN 20mA
10mA
0,

0 10 20 30 40 tr(ns) 50

July 1975 H ‘ I 7
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BAX13
§ N
trr §
(ns) §
6 . 3
tyP IF by u
] - je———  []
— mmm=o I 4
= . =
— 10% of []
%
R H
F
T} =25°C
Ry =1000,
0
0] 20 40 60 80 100 I (mA) 120
0 7206245.1
t, I
F t,
(ns) A | -~
’ ; /
IR =1mA
INEEREERREREE)
RN EEERENENN
6 IF =lp = 10mA
d R, =100 L
[3)4
4
00 50 100 150 200 250 T (°C) 300
8 “ ” July 1975



BAX13

I [TI1I1T11 N
(mA) T =25°C R
150 A\
. 5
ES
<7
"4
| 100
5
4
0
0 05 2 W 25
v Tr=t50mA 3
(v S
15 typical volues}y
§
7: ;
1
{0
05
Im4
o)
0 50 200 Tj(°C) 250
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BAX16
BAXI7

SILICON WHISKERLESS DIODES

Whiskerless diffused silicon diodes intended for general purpose industrial

applications.
QUICK REFERENCE DATA
BAX16 BAX17

VR max. 150 200 v
VF max. IF= 100mA 1.3 - v

IF =200mA - 1.2V
IFRM max. 300 mA
trr max. (when switched from IF =30mA

to VR= 3.0V) 120 ns
Qs max. (when switched from lF =10mA

to VR=5.0V 0.7 nC

Unless otherwise stated, data is applicable to both types

OUTLINE AND DIMENSIONS

Dimensions in mm

DO-35
* k a
s —
25,4 4,25 25,4 1,85
min = max min max

726672t

The coloured end indicates the cathode
The diodes may be either type-branded or colour-coded.

& Products approved to CECC 50 001-022, available on request.

it

<

Mu‘lard w Fmember 1980



RATINGS

Limiting values of operation according to the absolute maximum system.

Electrical BAX16 BAX17
VR Max. continuous reverse voltage 150 200 v
VRRM Max. repetitive peak reverse .
voltage 150 200 v
I.F @Av) Max. average forward current
(averaging time=20ms) 200 mA
I‘F Max. continuous forward current 200 mA
IFRM Max. repetitive peak forward
current 300 mA
IFSM Max. non-repetitive peak forward
current
max, duration 1.0us 2500 mA
. max. duration 1.0s 500 mA
Temperature
T g1q TOTE -65 to +200 °c
T, max, +200 °c
THERMAL CHARACTERISTIC
0.50
Rth (j-amb) . degC/mW
ELECTRICAL CHARACTERISTICS (Tj =25 C unless otherwise stated)
BAX16 BAX17
Max. Max.
VF Forward voltage
IF=1.0mA 0.65 0.65 A
I,=10mA, TJ,=100°C 0.85 0.7 Vv
TIF= 100mA 1.3* 1.1 v
TIF=200mA 1.5 1.2% v
f1,=200mA, T, - 115°¢ 1.4 12V
IR Reverse current
VR =50V 25 25 nA
V=50V, T,= 156°c 25 25 pA
VR= 150V 100** 100%* nA
o
= .y < = 0
VR VRRM max TJ 150 C 100 10 PA
C d Diode capacitance
VR=0’ f=1.0MHz 10 10 pF

*These are the characteristics which are recommended for acceptance

testing purposes.

tMeasured under pulse conditions to prevent excessive dissipation.

Mullard

BAX16-Page 2



SILICON BAXI16
WHISKERLESS DIODES BAXI17

Typ. Max.

tr r Reverse recovery time when 70 120 ns
switched from IF =30mA

to VR=3.0V, RL=1009

measured at IR= 1.0mA

Test circuit

E7E === 7

Rs=500 sampling

|
| TIF |
v 1 1 oscilloscope
I I | | i .
R Rj=50Q

Circuit capacitance=1, OpF (C.R.O. + stray capacitance)
C.R.O. rise time=0,35ns
V=V, +I_ X RS

R 'F
| p— tp —*:
Input pulse tr il | .
t
t Rise time 0.6 ns _x_Lw0 |
T T |
t, Pulseduration 100  ns { |
|
d Duty cycle 0. 05 Il |
X ———90%———F—
VR
Output waveform
1
d tre
t
Ir 1:0mA

Mu“ard ‘BAX16-Page 3



Q Recovered charge when 0.7* nC
switched from IF =10mA to VR= 5.0V,

RL=5009

Test circuit

Diode under BAW62

test

100

kQ oscilloscope
Ve
R; > 10MQ

Circuit capacitance <30pF (C.R.O, + stray capacitance)

SV x
VVRIFRS

| |
Input pulse tr | ! .
t Rise time 15 ns _ _L‘_o'/" |
T | )
tp Pulse duration 35 us | :
t
f Frequency 25 kHz | |
|
90— ——f—
VR

Output waveform

Ve
v l
P C
Vp
l t

*These are the characteristics which are recommended for acceptance testing
purposes,

Munard BAX16-Page 4




SILICON BAXI16

WHISKERLESS DIODES BAXI7
Ip BAX16 89609
(mA) BAX17 1
30 T I
‘ T
——
200 T i H"h"%‘
] 1 =
] C
+ ‘ : -
! EuEs
4l
Permissible area of operation [T
AEEEEERENEEEEE R 1
[e] T e e T T ] [
v 1 0
o 50 100 50 200 T g (*O)

CONTINUOUS FORWARD CURRENT PLOTTED AGAINST
AMBIENT TEMPERATURE

Ircav) I | 89610
(mA) FHHH
150 !
ol - —-Izav) Tg20ms
AN Vg < 150V (BAX16) H
" Vo< 200V (BAX17)
100 T T
InEn A
11 I
- ‘ IR
, BAX16 [
T T
T
60 BAX17 |
|
I T7] Permissible areas of operation 7:
O T O A e e
) O O O A 1 , I
[o] 50 100 150 200
Tamb(°C)

AVERAGE RECTIFIED FORWARD CURRENT PLOTTED AGAINST
AMBIENT TEMPERATURE

Mu"ard BAX16 Page 5
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IF(AV)'"”H‘H‘HH[ H’HH’H‘H‘T’H‘H‘H"% FHJF 1 BAX16 B9611 |
(mA) [ |
3001 Ie n— --IrRM t<10ms
- L~ 1~ —-1F(av) VRup to1s0V
O o //é d=1
= l i T
" et
» T
200fT7
[ 5Q°C ot
" T
400°¢
T - LT
o T
100 450°C
. T
475°C L[ 1]
T
NN RN
11 oC
ole il H - Tamp=199°C
[o] 02 0-4 06 0-8 1-0
Duty cycle
MAXIMUM PERMISSIBLE AVERAGE FORWARD CURRENT
PLOTTED AGAINST DUTY CYCLE
T T
IerMmE 1 I BA}|(|16 B9612
(mA) |+ mEsEaE I
300 :
S0
[ER U
H [L
706.0
2
- 75ooc
100 g
7750C‘
- LR
Tamb=190°C ;
|| |
o
(o] 02 o4 06 08 1-0

Duty cycle

MAXIMUM PERMISSIBLE REPETITIVE PEAK FORWARD CURRENT
PLOTTED AGAINST DUTY CYCLE

Mullard e



SILICON
WHISKERLESS DIODES

BAXI16
BAXI17

I
o EEET A A F A A
(mA)| 1
F
?7 /p [11krMm
I >~
1 kt ] <=3
T
200 | . . -
50C
t €10ms; VR up to 200V = o
i 15°C
J} ] A0 T ]
—‘25°C i
100 Tamn® -
o ot
[o] i 1 | [
0 0-2 04 0-6 0-8 1-0
Duty cycle
MAXIMUM PERMISSIBLE AVERAGE FORWARD CURRENT
PLOTTED AGAINST DUTY CYCLE
IFRM H Bax17 89614
(mA) A N
300
2%
o T
X >50
A 10n°. =
200{1-N Q0
T
T o
Tamp=125%
100
o
o 02 04 06 o8 10
Duty cycle

MAXIMUM PERMISSIBLE REPETITIVE PEAK FORWARD CURRENT
PLOTTED AGAINST DUTY CYCLE

Mullard
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(2.1 ooz ol ool 0S
ot
71/ ol
A
A
“dAy 3
XDy /// / 4 /4 0
AOG= YA
Y
I
H -t
ol
A1 AN/ "
™N
4 y
T dAy
7 4177 DOF
AL/ AQOZ = Hp
Ot
(vu)
T Lixva Yy

I

)1 ooz

osl

[ele]] 0s

Z

ANGH)

AOGL= HA

(o}

(o]}

ol

, Ol

LI LL]

S oLXVE !

(Yu)

REVERSE CURRENT PLOTTED AGAINST JUNCTION TEMPERATURE

WITH REVERSE VOLTAGE AS A PARAMETER

BAX16-Page 8
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SILICON BAXI6

WHISKERLESS DIODES BAXI17
Iz M 1 + I B9617
F [d71.= os°c LT BAX16 [ F BAX17
(mA)HTJ 25°C [ - [_\ (mA) - %
I 11 I ]
300 Typ. Max 111 300 Typ {(T)Max 117
T I
| HT =ZSDC |
] M
20 200
100 100
J
(o} I (o}
o 1T V)2 o) 1 Vetv) 2
FORWARD CHARACTERISTICS
Vg BAX16 | H 89618
V) BAXLT - -
I =300mA
LT
10 T
100mA
i
AR T
= T
= 10mA
0-5]
. —
et 1MA
(o] |
() 50 100 150 200

Tj(C)

TYPICAL FORWARD VOLTAGE PLOTTED AGAINST JUNCTION
TEMPERATURE WITH FORWARD CURRENT AS A PARAMETER

Mullard
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’me B9619
‘BAX17
Cq t=1-0MHz
(pF) 1 Tj = 25°C
10 -
8
©
4
Max.
2 -
- EBw:
Typ.
(o]
o] 10 20 30

o]
V()

DIODE CAPACITANCE PLOTTED AGAINST REVERSE VOLTAGE

Mullard

BAX16-Page 10



SILICON " BAXI6

WHISKERLESS DIODES BAXI7
trr 4 BAXie [t B9620
(ns) BAXL7 E ]

150 -
VR =3V n
R _=1000 H
100 T, =25°C
I T
: T
i
1
- i
50 <32
¢ 1
: T
(o] 1
[o] 20 40 60 80 100
I(mA)
trr T|BAX16 T o621
(ns) Hpaxi7 E{
300
200 Ip=30mA
VR =3V
RL =100
100
e
(o]
o 50 100 150 200 | o,
j

REVERSE RECOVERY TIME PLOTTED AGAINST FORWARD CURRENT
AND JUNCTION TEMPERATURE

Mullard

BAX16~-Page 11
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OA200
OA202

SILICON DIODES

Silicon general purpose diodes in all-glass DO-35 envelopes.

QUICK REFERENCE DATA

0A200 | 0A202

Continuous reverse voltage VR max. 50 150 V
Repetitive peak forward current IFRM  max. 250 mA
Thermal resistance from junction to ambient Rthj-a = 04 oC/mwW
Forward voltage

Ig=30mA; Tamp =25°C VE typ. 0,9 A

Reverse recovery time when switched
from i[g=30mA to VR=35V;

RL=25kQ;
measured at Ig =4 mA trr typ. 35 us
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-27 (DO-35).

©

185 o
max

oset— ¥ a
max | ee— ::C]:::
Fl

25,4 ! 425 |, 254 i
min max min

7266721

The diodes are type-branded; the cathode being indicated by a coloured band.

) Mullard j (



.

OA200
OA202
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage 0A200 Vg max. 50 \"
0A202 VR max. 150 v
Tamb=259C | Tamp =125 °C
Average rectified forward current
(averaged over any 20 ms period) IF(AV) max. 160 48 mA
Average forward current for
— sinusoidal operation IF(Av) max. 80 40 mA
— Forward current (d.c.; see page 4) Ig max. 160 48 mA
. Repetitive peak forward current leErM max. 250 125 mA
Storage temperature Tstg —565 to + 125 oC
Operating junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air Rthja = 04 oC/mw
CHARACTERISTICS
Tamb=25°9C | Tymp=1250°C
|
Forward voltage ve  te 082 - v
F=5 F < 0,62 0,30 v
typ. 0,80 - \
IF= 10mA VF < 0,96 0,65 v
typ. 0,90 - \
IF = 30mA VF < 1,15 0,80 v
Reverse current
typ. 0,02 1 HA
VR = VRmax 0A200 IR < 0,10 10 kA
typ. 0,01 0,5 HA
0A202 Ig <- 010 10 A
Diode capacitance at Tamp = 25 °C t
= e vp. 10 pF
VR=0,75V; f=0,5 MHz Cq < 25 oF

August 1979



Silicon diodes OA200

OA202
CHARACTERISTICS (continued)
Tamb =25 °C
Reverse recovery current when switched from
Ip=5mAtoVR=5V; R =25kQ;
measured at ty, = 3,5 us IR typ. 1,2 mA
measured at t,; = 10 us IR typ. 35 pA
Reverse recovery current when switched from
Ilg=30mAto VR=35V; R =25k
measured at t;, = 3,5 us IR typ. 4 mA
measured at t,, = 10 us IR typ. 230 pA o—
—
——
o - tre=iOUs =
v . IR
input pulse output wave form
Fig. 2 Waveforms.
Max permissible average rectified THN
forward current for pulse operati HS
1 OZEI"— Irrm 75°C = =i
%0 a2 5
RE N7 7 0 1 Al S
Ieav 17 04 0 : =
- | ! b =L
(mA) ! ! t
- e
—— t L
s o]
1001 b, EEBRELRS=S
50 125°C
— =
[4)
0 0.2 0.4 0.6 0.8 ) 17
Fig. 3.
August 1979 3



OA200
OA202
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IN914

HIGH-SPEED SILICON DIODES |
Planar epitaxial diodes intended for general purpose applications.
QUICK REFERENCE DATA
Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRM max. 100 V
Repetitive peak forward current IERM max. 225 mA
Forward voltage

Ig= 10mA VE < 1V
Reverse recovery time when switched

from Ig =10 mA to IR =60 mA;

R = 100 ; measured at IR = 1 mA trr < 4 ns
MECHANICAL DATA ‘ Dimensions in mm
Fig. 1 SOD-27 (DO-35).

oset_ ¥ a
L5 " | E—— | — —— -
o 1B . ©
L

25,4 ! 4,25 ( 25,4 | 1 1,85

min ' ; Tu;« : min ' max

_____ 4 | F S — 7266719

r r—4 Lt !
white  brown yellow natural
(cathode)

The diodes may be either type-branded or colour-coded.

€ Products approved to CECC 50 001-021 available on request.

V) Mullard W(



IN914

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
Voltages
Continuous reverse voltage VR max. 75 Vv

Repetitive peak reverse voltage VRRM max. 100 V

Currents

Average rectified forward current

(averaged over any 20 ms period) Tamp = 25 °C IF(AV) max. 75 mA
Tamb =150 °C  Ip(ay) max, 10 mA

Forward current (d.c.) Ip max. 75 mA
Repetitive peak forward current IFRM max., 225 mA
Non-repetitive peak forward current (t = I s) IFsm max. 500 mA
Total power dissipation Pot max. 250 mW
Temperatures
Storage temperature Tstg -65t0+200 ©OC
Operating ambient temperature Tamb -65to+175 ©C
CHARACTERISTICS Tj = 25 oC unless otherwise specified
Forward voltages

Ip=10mA VF < 1 Vv
Reverse avalanche breakdown voltage
Reverse currents

VR =20V IR < 25 nA

VR =75V IR < 5 pA

VR =20 V; Tj =150 °C IR < 50 pA
Diode capacitance

VR =0; f=1MHz Cq < 4 pF

2 June 1979



IN914

CHARACTERISTICS (continued)
Forward recovery voltage when switched to
IF=50mA;tr=30ns

Test circuit and waveforms :

1, &

4500

Rs2500

oscilloscope
R;=500

I

Input signal : Rise time of the forward pulse

Forward current pulse duration

. Duty factor

Oscilloscope : Rise time

Tj=250C
Vfr < 2, 5 \'
v
90%
Ver
10% S l
e
input signal output signal
tr= 20ns
tp= 120 ns
5 =0,01
ty =0,35ns

Circuit capacitance C = 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from

Ig = 10 mA toIg = 10 mA; Ry, = 100 Q; measured at IR = 1 mA
Ip = 10 mA to I = 60 mA; Ry = 100 Q; measured at IR = 1 mA

Test circuit and waveforms :

Re=500
VaVg+I¢ *Rs

Input signal

: Rise time of the reverse pulse

Reverse pulse duration

Duty factor

Oscilloscope : Rise time

e

Ve

le—— tp
0%

90%

input signal
tr= 0,6ns
tp = 100 ns
6§ =0,05

ty = 0,35 ns

try < 8 ns
trr < 4 ns
¥

output signal

22613288

#) Iy = 1 mA

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

i

June 1975



IN914

CHARACTERISTICS (continued) Tj=25 oc
Rectifying efficiency
A
n = 0
Vi(rms) V2
= 100 MHz; Vi(rms) =2V
Test circuit:
DUT.
Y, Skl = |%
20pF
1208397

>

45 %

July 1972



1NO16

HIGH-SPEED SILICON DIODES

Planar epitaxial diodes intended for general purpose applications.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRM max. 100 V
Repetitive peak forward current IERM max. 2256 mA
Forward voltage

Igp= 10mA VE < 1V

‘ Reverse recovery time when switched
‘ from I = 10 mA to IR =60 mA;
R = 100 2; measured at Ig = 1 mA trr < 4 ns

MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-27 (DO-35).

‘ ase le: q[D:::u: @

max —
* l
[
| 254 ol 8625 1 ie 254 | _[185 L_
n max

‘ min | I';‘Iﬂ;( | m
—r————— 4 - - - - 1 7266719
| | r— 4L = |
white brown blue natural
(cathode)

The diodes may be either type-branded or colour-coded.

& Products approved to CECC 50 001-021 available on request.

(I

o Mullard (=



IN916

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

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents

Average rectified forward current
(averaged over any 20 ms period) Tamp = 25 °C
Tamb = 150 °C

Forward current (d.c.)
Repetitive peak forward current
Non-repetitive peak forward current (t = 1 s)

Total power dissipation

Temperatures
Storage temperature

Operating ambient temperature

VR
VRRM

IFAV)
IF(AV)

Ip
IFRM
Irsm
Peot

Tstg
Tamb

max.

max.

max.
max.

max.

max.

max.

max.

75 Vv
100 V

75
10

75
225
500
250

i 88888

-65to+200 ©C
-65to+175 ©C

CHARACTERISTICS Tj =25 OC unless otherwise specified
Forward voltages

Irp =10 mA Vg < 1 Vv
Reverse avalanche breakdown voltage

IR =100 pA VBR)R > 100 Vv
Reverse currents

VR =20V IR 25 nA

VR=75V IR < 5 pA

VR =20V; Tj =150 °C IR < 50 pA
Diode capacitance

VR =0;f=1MHz Cq < 2 PpF

2 June 1979



IN916

CHARACTERISTICS (continued)
Forward recovery voltage when switched to

Ip =50 mA; ty =20 ns

Test circuit and waveforms :

I, KA 4500

Rs=500 oscilloscope

oux. Ris500

1261327

Input signal : Rise time of the forward pulse
Forward current pulse duration

Duty factor

Oscilloscope: Rise time

Tj=250C

Vir < 2,5V

fe—tp —

v
0%
\ I
10%
T T

12613299

input signal output signal
tr = 20mns
tp= 120 ns
& =0,01
ty = 0,35 ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from
Irp=10mA toIg =60 mA; Ry, = 100 Q;
measured at Iz = 1 mA

Test circuit and waveforms :

| St 1
i I
l al L
| A e
Rs=50M1 y | @ t1. BT sampling
H oscilloscope
VeVe+ e xRs - Ri=5002

=

7261326

Input signal : Rise time of the reverse pulse
Reverse pulse duration

Duty factor

Oscilloscope : Rise time

trr < 4 ns

j\ 10%

2ze13208

input signal output signal
tr= 0,6ns *)IR=1mA
tp = 100ns

6§ =0,05

ty =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

HHI

June 1975



IN916

CHARACTERISTICS (continued)

Rectifying efficiency
v
nee— 9
Vi(rms) G
f = 100 MHz; Vi(rms) =2V

Test circuit:

Tj=25°C

n > 45 %

January 1969



1N4148

1N4446
1N4448
HIGH-SPEED SILICON DIODES | 4
Whiskerless diodes in subminiature DO-35 envelopes.
These diodes are primarily intended for fast logic applications.
QUICK REFERENCE DATA —
Continuous reverse voltage VR max. 7BV g
Repetitive peak reverse voltage VRRM max. %V
Repetitive peak forward current lErM max. 450 mA

Forward voltage
1N4148: IF= 10mA l
1N4446: Ig = 20mA VE < 1V
1N4448: | = 100 mA ]
Reverse recovery time when switched
from g = 10 mA to Ig = 60 mA;
Ry = 100 2; measured at Ig = 1 mA ter < 4 ns

MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-27 (DO-35).
-

vk a
0,56 -
x+ | ) 114 @

25,4 L 4,25 254 1185
min I l:‘\ﬂlx 1 min max
r——_———_l I__—__ﬂ 7266861

i r—4 t—4 '

1N4148: yellow brown yellow grey

1N4446: yellow yellow yellow blue

1N4448: yellow yellow yellow grey
(cathode)

The diodes may be either type-branded or colour-coded.

& Products, available to CECC 50 001-021, available on request.

o Mullard W ( June 1979



1N4148
1N4446
1N4448

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage
Average rectified forward current
Forward current (d.c.)

Repetitive peak forward current

Non-repetitive peak forward current
t=1us

t=1s
Total power dissipation up to Tymp = 25 °C
Derating factor
Storage temperature
Junction temperature

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltages
IN4148: I = 10mA I
1N4446: Ig = 20 mA
TN4448: I = 100 mA [
1TN4448: I= 5mA

Reverse avalanche breakdown voltage
IR = 100 pA

IR= 5uA

Reverse currents
VR=20V

VR=20V;Tj=100°C 1N4448
VR=20V;Tj=1500°C

Diode capacitance
VR=0;f=1MHz

VR
VRRM
IF(AV)
Ir
IFRM

IFSm
IFsm
Ptot

Tstg
Tj

VE
VE

V(BR)R
V(BR)R

IR
IR
IR

Cd

max. 7% V

max. 7% V

max. 150 mA
max. 200 mA
max. 450 mA
max. 2000 mA
max. 500 mA
max. 500 mw

2,85 mw/oC

—65 to + 200 °C
max. 200 °C
< 1v

0,62 to 0,72 V

>
>

A

100 v
75 V

25 nA
3 uA
50 uA

4 pF

June 1979



IN4148
IN4446
IN4448

CHARACTERISTICS (continued)
Forward recovery voltage when switched to
I =50 mA; ty =20 ns

Test circuit and waveforms:

4500,

1 *O

oscilloscope

our. R,=500,

2z

Input signal : Rise time of the forward pulse
Forward current pulse duration

Duty factor

Oscilloscope : Rise time

Tj =2590C

Vie < 2,5 V

1 v
90%

:{x. l-—«. N t

72613298

input signal output signal
ty= 20ns
tp= 120ns
§ =0,01
tyr =0,35ns

Circuit capacitance C s 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse reco.very time when switched from
Ir = 10 mA toIg = 60 mA; Ry, = 100 @;
measured at IR = 1 mA

Test circuit and waveforms:

e i ]
! |
| oL @ o |
|
Re-S00 _r L Ot \u'd -f :
2 =) 11 sampling
'Lr \ oscilloscope
eVae Tz £Rs L Ry=500

1261226

Input signal : Rise time of the reverse pulse
Reverse pulse duration

Duty factor

Oscilloscope : Rise time

trr < 4 ns

jt, [—t—=
0%

90%
vn 72813280
input signal output signal
tr= 0,6ns *)Ig = 1mA
tp= 100ns
6§ =0,05
ty =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

June 1975






VOLTAGE REGULATOR DIODES

(Low power)






BA314

LOW VOLTAGE STABISTOR e

Silicon planar epitaxial diode in DO-35 envelope. This diode is intended for low voitage stabilizing e.g.
bias stabilizer in class-B output stages, clipping, clamping and meter protection.

QUICK REFERENCE DATA

Repetitive peak forward current leRM max. 250 mA
Storage temperature Tstg —65 to + 200 °C
Junction temperature T max. 200 °C
Thermal resistance from junction to ambient Rth ja = 0,38 °C/mwW
Forward voltage

Ig=0,1mA VE 610 to 690 mV

lg=10mA VE 680 to 760 mV

Ig= 10mA VE 750 to 830 mV

1g =100 mA VE 870 to 960 mV
Diode capacitance

VR=0;f=1MHz C4 < 140 pF
MECHANICAL DATA Dimensions in mm
DO-35.

+ k a
0,56 —
ms ’__:J 1l 0],
L
e 25,6 L 4,25 25,4 1,85
min | llnar | min max
_____ 4 | . 7266719
i r—4 b= K

The diodes may be either type-branded or colour coded.

E Products approved to CECC 50 001-026 available on request

\3 Mu“ard W ()ecember 1979



BA314

i

RATINGS

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

Repetitive peak forward current
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Forward voltage
Ig=0,1mA

Igp= 1,0mA
Ig= 5,0mA
Ip= 10mA
Ig =100 mA
Reverse current
VR=4V
Temperature coefficient
lp=1mA
Differential resistance at f = 1 kHz
Ig= 1TmA
Ig=10mA

Diode capacitance
VR=0;f=1MHz

IFRM
Tstg
Tj

Rth j-a

Vg
VE
VF
VE
VF

Sk

Tdiff
rdiff

Cd

max. 250 mA
—65 to + 200 °C
max. 200 °C

= 0,38 °C/mw

610 to 690 mV
680 to 760 mV
730 to 810 mV
750 to 830 mV
870 to 960 mV

< 5 uA
typ. -1,8 mV/°C
typ. 30 Q
typ. 35 Q
< 6,0 2
< 140 pF

—

2 December 197q (



Low voltage stabistor BA314
102 7262816.1
Tj=25 oc BA314

nu

e

(mA)
10 minf | Jmax

]

10~!

0,256 0,5

0,75

1,25
VE (V)

T

December 1979
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BZV46-1V5
BZV46-2V0

LOW VOLTAGE STABISTORS

Silicon planar integrated voltage regulator diodes, intended for low power clipping, level shifting,
voltage regulation and temperature stabilization of transistor base-emitter biasing network. The stabis-
tors operate in the forward mode thus the cathode must be adjacent to the negative connection.

QUICK REFERENCE DATA

Regulation voltage ranges

Continuous reverse voltage
Repetitive peak forward current
Total power dissipation
up to Tamp =56 °C
Differential resistance
lg=5mA; f=1kHz

BZV46—-1V5 2V0
v > 1.35 200 V
F o< 1,55 230 V
VR  max. 4 4 V
IERM  max. 120 80 mA
Ptot max. 250 250 mw
rgiff < 20 30 Q

MECHANICAL DATA
Fig. 1 SOD-27 (DO-35).

t
258 r.E:

min " max

. 254 le 6,25

256 | 1185 |

min

Cathode indicated by coloured end.
The diodes are type-branded

max
726672t

Dimensions in mm

D Mu“ard W ( October 1979



BZV46-1V5
BZV46-2V0

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BZV46-1V5 | 2V0

Continuous reverse voltage VR max. 4 4 Vv
Repetitive peak reverse voltage VRRM max. 4 4 Vv
Repetitive peak forward current IFRM max. 120 80 mA
Total power dissipation
up to Tamp =55 °C Ptot max. 250 mw
Storage temperature Tstg —65 to + 160 ©°C
Junction temperature Ti max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air see Fig. 2
7278072
500
Rthj-a
(°c/w)
400 4
|t - ‘./
et 1" 3 ]
—
~
300 - ]
_——
Let—T""]
1 N
200 T
Lt
——
100
0 5 107 15 20 25 30

iead length (mm)

Fig. 2 Thermal resistance as a function of the lead length for various mounting.

curve | mounting

Tag mounting.

HWN =

Infinite heatsink at end of lead.
Typical printed-circuit board with large area of copper (> 100 mm?).

Typical printed-circuit board with small area of copper (< 50 mm?).

October 1979



Low voltage stabistors BZV46-1V5
BZV46-2V0

CHARACTERISTICS
Tj=25 OC unless otherwise specified
BZVv46—-1V5 2V0

Regulation voltage ranges
> 1,356 2,00 V
IF =5 mA VE o < 185 | 230V
Temperature coefficient at | =5 mA S typ. —3,65 -5,60 mv/°C
Differential resistance at f = 1 kHz; I =5 mA rgigf < 20 30 @
Reverse current
VR=4V g < 500 500 nA
7282482
‘e
(mA)
NN
10
~
AN
\\ .
\\
BZV46 — 1V5\ \\ BZV46 —2V0
1 .
AN
AN
\\ J
\\
NN
10!
1 10 102 108 raitt () 104

Fig. 3 Typical values; T; = 25 OC.

October 1979



BZV46-1V5
BZVv46-2V0
102 S . 7282483
o o e e s
y 4 i
I ] - ”
F MY L
(mA) Bzva6—1vs [ JI'7 1| /17 [szvde—2vo
min 4 i/ _L min
~ / Iy
ty J B
10 m:x = '1/1 /_—tnr\\/:x
bt 7
Hit 17
[RIN I,
1] AN
— T | 1 1
§ 1 / 1 .:’ '
- HF
I 1z hd
AN R |
H HA
11 [l
R KD / I
10—1 1l 1 1 1
0 1 2 3 VF(V) 4
Fig. 4 Regulation characteristics at Tj=250C

October 1979



J LBZVBS SERIES

VOLTAGE REGULATOR DIODES

Silicon planar voltage regulator diodes in hermetically sealed DO-41 glass envelopes intended for
stabilization purposes. The series covers the normalized E24 (+ 5%) range of nominal working voltages
ranging from 5,1V to 75 V.

QUICK REFERENCE DATA

Working voltage range Vz nom. 51t075 V
Total power dissipation Piot max. 1.3 w*
Non-repetitive peak reverse power dissipation

tp =100 ps; T; =25 °C Pzsm max. 60 W
Junction temperature Tj max. 200 °C
Thermal resistance from junction to tie-point Rthj-tp = 110 oC/wW*

* |f leads are kept at Ttp'= 55 OC at 4 mm from body.

MECHANICAL DATA Dimensions in mm
Fig. 1 DO-41 (SOD-66).

‘ Kk a
0,86
max ’ 2 S|

26
a

L
|<——— 28 min —>‘<—:‘38x—>’<— 28 min —e-| — -

7278729.1

Cathode indicated by coloured band.
The diodes are type-branded

HIHI

) Mullard j(uw !



BZV85 SERIES

i

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Working current (d.c.) Iz limited by Pot max
Non-repetitive peak reverse current

tp = 10 ms; half sine-wave; Tamp = 25 °C Izsm see table below
Repetitive peak forward current IERM max. 250 mA |
Total power dissipation (see aiso Fig. 2) Ptot $:: 1'3$ x“
Non-repetitive peak reverse power dissipation

tp =100 us; Tj = 256 °C Pzsm max. 60 W
Storage temperature Tstg ~65 to + 200 °C
Junction temperature Tj- max. 200 oC

THERMAL RESISTANCE

From junction to tie-point Rthjtp = 110 oCc/w*
From junction to ambient
mounted on a printed-circuit board Rthj-a = 1756 oc/w **
Non-repetitive peak Non-repetitive peak
reverse current reverse current
Izsm (mA) Izsm (mA)

BZV85-.... max. BZvV85—. .. max.

C5V1 1750 C22 500

C5Vv6 1700 c24 450

Cc6Vv2 1620 c27 400

c6Vv8 1550 Cc30 380

C7Vs 1500 Cc33 350

c8v2 1400 C36 320

CcoVv1 1340 C39 296

Cc10 1200 c43 270

c1n 1100 c47 246

c12 1000 C51 226

C13 900 C56 . 208

C15 760 C62 186

C16 700 Cc68 171

c18 600 C75 161

Cc20 540

*

If the temperature of the leads at 4 mm from the body are kept up to Ttp =55 OC,
** Measured in still air up to Tymp = 25 °C and mounted on printed-circuit board with lead length
of 10 mm and print copper area of 1 cm? per lead.

2 August 1979 ( Mu“ard ‘3



Voltage regulator diodes

BZVv85 SERIES

CHARACTERISTICS

Tj=25°C

Forward voltage at | = 50 mA

BZV85—....

Cs5v1
C5V6

Cc6V2
ceVvs
C7v5

c8v2
Ccav1
c10

Cc1
c12
C13

Ct5
C16
c18

Cc20
C22
C24

c27
C30
Cc33
C36

Cc39
Cc43

c47
Cb1
C56
C62
Cc68
C75

working voltage

E24 ( 5%)

10,4

12,4

16,8

22,8

vz (V)
at 1Z¢est

max.

5,4
6,0

6,6
7,2
7.9

8.7

106
11,6

14,1

19,1

test current diff.e"téntial
resistance
1Ztest (MA) | rgiff ()
at 17¢est
max.

a5 7
35 4
35 35
35 3
25 5
25 5
25 8
20 10
20 10
20 10
15 15
15 15
5 20
10 24
10 26
10 30

8 40

8 45

8 45

8 50

6 60

6 75

4 100

4 125

4 150

4 175

4 200

4 225

temperature
coefficient

Sz (mv/oC)
at |Z‘e$t

min.

—0,5
0

0,6
13
25

3,1
38
4,7
53
6,3
7.4
89
10,7
11,8

13,6
16,6
18,3

201
22,4
24,8
27,2

29,6
34,0

374
40,8
46,8
52,2
60,5
66,5

max.

2,2
2,7
3,6
43
5,5

6,1
7,2
8,6
9,3
10,8
12,0
13,6
15,4
171

19,1
22,1
243

215
32,0
35,0
39,9
43,0
48,3

52,5
56,5
63,0
72,5
81,0
88,0

VF

reverse
current
IR (nA)
at VR

max.

<

10V

test
voltage

VR (V)

7.0

T

Mullard W(



|
BZV85 SERIES
15 : 7Z82181.1 7282180.1
]
1
Ptot 200
N -a
(°c/w) g ]
L | 5 A\
1 150
N \ %
e
\ V
j-tie-point
N 100 L
e— \\ A\
— 05 A
50
N
N\
0 0
0 100 7, . (o¢) 200 Y 10 20 30
| =lead length (mm)
Fig. 2 Maximum permissible power dissipation
versus ambient temperature. Fig. 3 Thermal resistance versus lead length.
102 7282182
- lzsm
I26m Mounting methods (see Figs 2 and 3)
(A) ol - 1. To tie-points (lead lenqh =4 mm in Fig. 2).
L -10 p 2. Mounted on a printed-circuit board {with
p us N lead length of 10 mm in Fig. 2) and print
10 copper area of 1 cm? per lead.
Ny
3
10
ms ‘\~‘
1 1 N
N
\ B
A
AN
NI |
N
~
10-1 Fig. 4 Half sine-wave; Tamp = 25 °OC.
! 10 VZnom (V) 102
—
4

August 1979 ( Mu"ard U



Voltage regulator diodes

BZVv85 SERIES

104 7282183
Zthj-tp — _l |
(°C/W) —>|tpl<_ 1 tp
5==—
- T —» T
103
5=1
102 —==zz::
: 0,75 S=i:i
E====-0,50
0,33 H
L 0,20 A
4 -t
10 <1111 =z
= " 1
LEE"0,10
“c
A nslly )
\g,01
‘| 21
102 10~7 1 10 102 103 tp (ms) 104

Fig. 5 Thermal impedance from junction to tie-point with a lead length of 4 mm.

Mullard W ( ot 5



BZV85 SERIES

15 Vz (V) 10 5 0
0
JIN AN /]
/ 1]
JINAIANN|
/ [1]
JARVimyi |
[ [AvIm A
CER /
¢} AN & I I
ST ST e ol 11T
Qo Q"‘b“%
'\A/ 8—‘2-9 I I 200
_ @ Cele £
= &5
p—— ]
Iz
(mA)
) 400
7282186
Fig. 6 Static characteristics; typical values; Tamp = 25 °C.
15 vz (V) 10 5 0
0
| /
]
[
ANIN
[
|
|
|
| |
| | 100
{1
1]
1] |
o] — -
SESH-SHIISISESES z
] | @ w]l~]olo] oflv {mA)
wl CTToftoforof oo
o]
>
N
@
[ 200
7282185

Fig. 7 Dynamic characteristics; typical values; Tj=25 oC.
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Voltage regulator diodes

BZv85 SERIES

40 Vz (V) 30 20 10
0
’ J AW 4 /
/ / / JARYiNYi [N
7 7 A AT 1117
© & y / 1]
o ] =] L4 ‘ARVinyi |
i © ST[w <[ & 117
1) o N R o
2 © O] [N | I I l
R °[ 13 ATl
o o—+2Jo
o oLl |
2 ol 100
oz —
o —
—
-—
Iz
(mA)
200
7282187
Fig. 8 Static characteristics; typical values; Tamp = 25 °C.
40 Vz (V) 30 20 10
0
L1
I i
| | | | I 1]
| | | | I 1
| | ]
50
|
|
| |
| |
| 2
| 13 | (mA)
Q 12 3 ~ IS Q4% o] 2 N-
T tH o 13} S0 oo To o ololo[ ]
—1 00
>
Bt
7282188 100
Fig. 9 Dynamic characteristics; typical values; Tj =250C.
August 1979 7
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BZVv85 SERIES

90 Vz (V) 70 50 30

AmEW, T T ] °
/ / / / JANI
4 / /ARN
[
/ [l 1]
/ /
/ / / 1]
/ / / [ 1]
o oA I
Q S o ] [ 20
3 RN S
& 3]
SLL ]
el 'z
O ] ‘ (mA)
7282189 40
Fig. 10 Static characteristics; typical values; Tamp = 25 ©C.
90 Vz (V) 70 50 30
] IR I °
/ JATANNIND
/ [T
/ / J 1]
/ | / b
/ /
/ |
J[ARVIEN|
T A AT i AT
] 117 T >0
/ J J / [ 1 1]
/ / / |
IR IR I | ,
/ / / | / z
2 il T lell Tl (5T 21 2 fma)
LI’ o 13} 3 o o © 8}
s
= 7Z282190 100
Fig. 11 Dynamic characteristiés; typical values; Tj=25 oC.
August 19797 4 Mu“a’d g




Voltage regulator diodes BZV85 SER'ES

N

103 7282192
B ;=200°
(mA) Tj=2007C 25°C |
] A
// /
102 / /
Zz
7
)4 / =
/

500 625 750 875 Vg (mV) 1000
Fig. 12 Typical values.

7282179

103
Cq
(pF)
2 VR=
10 \ 0
12V
\ L5V
\ T~y
N
NN =
N
10 20V [T
=
1
30V
1
0 25 50 75
VZnom(V)

Fig. 13 f=1 MHz; Tj = 25 OC; typical values.

o

Y Mullard w( womiors 9



BZV85 SERIES

7282191

10

{mVv/°C)

(@]
L=
<
©

0 25 Iz (mA) 50
Fig. 14 Tj=25 OC to 150 OC; typical values.

For types above 7,5 V the temperature coefficient is independent of current and can be read from the
table on page 3.

10 August 1979 ( Mu‘lard u
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Voltage regulator diodes

BZVv85 SERIES

7282193

100
SZ max
{mv/°C)
75 il o
U
/
/| Jimin
'k}
50
/]!
1V
11y
MU
25 A ‘7
7
W/
Ak
4,‘//
e
0 2
1 10 VZnom(V’ 10

Fig. 16 12 = Iz¢est; Tj = 25 °C to 150 °C.

MU“ard w (August 1979 "



BZV85 SERIES

103 7282194
"diff )
()
\ O\
< \C
S, NG
% \&
2 A
10 SC C75
N T
AN " i
N N X —~—=(62
N A N
c6V2 ‘k\\ N
c6vs8 NCTRR
\ -l \\;
N A ~C43
\ \\ NN
\ \\\
10 \ N IN
. Vs —X ~C30
A
N\
» RANEAN
e X N [Nczo
N\ [
cev2; cav2; covif] NS N
C6V8;C7V5-] \‘\\
1
1 10 7 (mA) 102

Fig. 16 f= 1 kHz; T]- = 25 OC; typical values.
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BZX61 SERIES

VOLTAGE REGULATOR DIODES

Plastic encapsulated silicon diodes intended for general purpose use as medium power voltage regulators.
They are suitable for use as transient suppressor diodes.

QUICK REFERENCE DATA <
Working voltage range
(5 PERCENT, Ref. B.S. 3494, appendix C) Vz nom. 7.5t0200 V
Total power dissipation; Tamp < 25 °C
BZX61—C7V5 to C130 Ptot max. 1.3 W
BZX61-C150 to C200 Ptot max. 1.0 W
Repetitive peak reverse power dissipation Pzrm  max. 6 W

Non-repetitive peak
reverse power dissipation ]
t= 100 ps; Tamp = 25 °C Pzsm ~ max. 300 W

MECHANICAL DATA Dimensions in mm
Fig.1 DO—15; the diodes are type branded

White band indicates

3.2 cathode 0.86
max max

=
7 —

’ 7 124

25.4 _f—l 6.4 25.4

min max min

74

D2523b

For operation as a voltage regulator diode the positive voltage is
connected to the lead adjacent to the white band.

Available for current production only; for new designs, successors BZV85 are recommended. <~

The sealing of this plastic envelope fulfils the accelerated damp heat test, according to I.E.C.
recommendation 68-2 (test D, severity 1V, 6 cycles).

U Mullard W (September 1980



BZX61 SERIES

RATINGS

Limiting values of operation in accordance with the Absolute Maximum System (1EC134)

Repetitive peak forward current

C7V5 to C130
C150 to C200

Total power dissipation up to Tymp = 25 °C
BZX61—
BZX61—

Repetitive peak reverse power dissipation

Non-repetitive peak reverse power dissipation
t= 100 us; Tymp = —55 to +25 °C

Storage temperature

Junction temperature

BZX61—
BZX61—

C7V5 to C130
C150 to C200

THERMAL RESISTANCE

CHARACTERISTICS
Tj=25 oC

Forward voltage
I = 100 mA

BZX61-. ..

C7vs
c8v2
Covi
Ct0

cit
c12
Cc13

C15

working voltage

Vz (V)
at 7406t = 20 MA

min. nom. max.

70 75 179
77 82 87
85 9.1 96
94 10 10.6
104 11 11.6
1.4 12 12.7
124 13 14.1
138 15 15.6

differential
resistance

raiff (€2
at 'Zwst =20 mA

temperature
coefficient

Sz (%/°C)
at 17405t = 20 MA
typ.

+0.04
+0.04
+0.05
+0.05

+0.05
+.05
+0.05
+0.06

IFRM max. 1 A
PtOt max. 1.3 w
Piot max. 1.0 w
PzRm max. 6 w
Pzsm max. 300 w
Tstg —65 to +175 ocC
T max. 175 ocC
Tj max. 150 ocC
see pages 6, 8
Vg < 1.1 \%
reverse clamping
current voltage
att, = 1ms; 80 W
IR(uA) at VRV) CL(R) V)
max. typ.
5 3 9.9
5 3 10.9
5 5 12.0
5 7 13.3
5 7 14.5
5 8 159
5 9 17.6
5 10 19.5

2 October 1979 ( MI.I“ard



Voltage regulator diodes

BZX61 SERIES

CHARACTERISTICS (continued)

1= 250C

BZX61-..

c16
cig

Cc22
C24

c27

Cc33
C36

C150
C160
C180

C200

working voltage

Vz (V)
at 174050 = 10 MA

min. nom. max.

153 16
168 18
188 20
208 22
227 24

1741
19.1
21.2
23.3
25.9

251 27
28 30 32
31 33 35
34 36 38

atlzeg= S5mMA

37 39 M4
0 43 46
44 47 50
48 51 54
52 56 60
58 62 66
64 68 72
70 75 79
77 82 87
8 91 96
94 100 106
104 110 116
114 120 127
124 130 141

atlzge5r = 2MA

138 150 156
153 160 171
168 180 191
188 200 212

differential
resistance

rdiff (Q’
at lz4p5¢ = 10 MA

max.

16
20
22
23
25

35
40
45
50

at 124051 = 5 MA

60
70
80
95
105

110
120
145
175
200

220
250
270
300

at Izi5t =2 MA

950
1000
1100
1250

temperature
coefficient

Sz (%/°C)
at 2405t = 10 mA
typ.

+0.06
+0.06
+0.06
+0.06
+0.06

+0.06
+0.07
+0.07
+0.07

at |Zte“ = 5mA

+0.07
+0.08
+0.08
+0.08
+0.08

+0.08
+0.08
+0.08
+0.09
+0.09

+0.09
+0.09
+0.10
+0.10

at lz¢est = 2 MA

+0.11
+0.11
+0.11
+0.11

reverse
current

IR (A) at VRIV)

max.

oo oo a
-
~

27

33
36

52
55

66
70

oo T oo,

920

100
110

(S I S

140

clamping
voltage
atty=1ms; 80 W
VCL(R) (V)

typ.

21.4
239
26.5
29.1
324

36.1
40.0
43.8
47.5

51.2
57.5
62.5
67.5
75.0

82.5

98.8
108.8
120.0

132.5
145.0
158.8
176.2

195.0
213.8
238.8

265.0

Mu"ard j(October 1979 3



BZX61 SERIES

OPERATING NOTES

Dissipation and heatsink considerations

a) Steady-state conditions
The maximum allowable steady-state dissipation Pg is given by the relationship’—
Ti max — Tamb
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 between junction and ambient.

b) Pulse conditions (see Fig.2)

The maximum pulse power P\, max. is given by the formula

(Tj max — Tamb) — (Ps.Rin i-a)

Pm max. = 5
th

Where Py is the steady-state dissipation, excluding that in the pulses,

Zth is the effective transient thermal resistance of the device between junction and ambient

and is a function of the pulse duration t and duty cycle § (see Fig.7).

§ is the duty cycle and is equal to the pulse duration t divided by the periodic time T.

The steady-state power Pg when biased in the zener direction at a given zener current can be found

from Fig.6. With the additional pulsed power dissipation Py, max calculated from the above

expression, the total peak zener power dissipation Pyqy is Pg + Py max. From Fig.6 the peak zener

current at Pyq¢ can now be read.

For pulse durations longer than the temperature stabilisation time of the diode g5y, the maximum
allowable pulse power is equal to the steady-state power Pg max. The temperature stabilisation time

for the BZX61 is 100s (see Fig.7).

4 October 1979
( Mullard
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Voltage regulator diodes BZX61 SER'ES
OPERATING NOTES (contd.)
T Duty cycle 6= %
[e— 1 —»
: 1
. il
g

7%

08536

SOLDERING RECOMMENDATIONS

— -
Time
Fig.2

At a maximum iron temperature of 300 ©C, the maximum permissible soldering time is 3 seconds,
provided that the soldering spot is at least 5 mm from the seal.

DIP SOLDERING

At a maximum solder temperature of 300 ©C, the maximum permissible soldering time is 3 seconds,
provided that the soldering spot is at least 5 mm from the seal.

Note: If the diode is in contact with the printed board the maximum permissibie temperature of the

point of contact is 125 oC.

October 1979 5
Mullard W(



BZX61SERIES

D8837 DEs
1.5 T1] 150
Piot Rt
w) - th j—a
[} (°c/w)
o
— [
|13 bt
1.0 100 >
=dl =
A
— -
— N
_—
0.5 N 50
Vi
\ L 11
N
A
0 0
0 100 200 0 10 20
Tamb(°C) lead length (mm)
Fig.3 Continuous power rating. Fig.4 Mounting methods
For types in excess of 130 V the continuous 1. Infinite heatsink at end of lead.
reverse dissipation should be kept within the 2. Typical printed circuit board with large area
area ll. 5
of copper (1 cm? per lead).
3. Tag mounting.
N

6 October 1979 ( Mu“ ard \\:’



BZX61 SERIES

Voltage regulator diodes
D85639
Pzsm
(W)
N
102
N
|
N T amb= —55 to +25°C
10 —_—
5 —_—
\\
.~
N
\~~.
1
.10™! 1 10 102 duration (ms) 103
Fig.b
D8540
102 T T 7
BZX61—-C200
% gz 277
AL
w cs6, V75001 M
ca? M V
10 c36 L 4/ /i "//
c27 A
- /4 7
7 A
/ 4
A /AN
’ A V/ X
1 d Z ,1// A ://
7 H.c20
VI4A"D, C15
W 4 // ):/ cn
Y U
. /’117
Ve
/A
b A/l
Y, v/ v
10-2/7/ '//
101 1 10 102 108 10 17 (mA)

Fig.6
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BZX61 SERIES

103
Zih
(°C/w)
5=1
102 = =
- > TR
I ”~
) _ 0',2 1
0.1 =
10 — == 'JC’/
E 0,051
— e —
— - 002
— T
/<,«3" 0.01
oZasy
1 = 0.005
0.002
0
101
10-4 1073 102 10! 10 ty(s) 102
Fig.7
—>Itpl<-— | 6=t£
- T —» T
8 October 1979 ( M “ard \v’
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BzZX61 SERIES

Voltage regulator diodes
vz v) 200 175 125 100 75 S0 25 0
0
yavmrar -
Vi
BZX61-C200 | |C180] |CI60 0 €120 C1o
€100 cezi [f 0
I
20
C68] ]C56 C47| |C36 1.
11 1
c27
20 %
| static zener characteristics —
Tamb=25"C —_—
—
——
e ——
Cc13
C7v se
Iz
(mA}
08542
Fig.8
vz V) 200 175 125 100 75 50 25 0 <
T 0
T
BZX61-C200 IC180
30 C120 10
C10_C100 €82
Co8] [cse cur »
C36]|C27] s 20
| dynamic zener characteristics
T, =25°C
40
<K B IE
C7Vs 50
Iz
(mA)
58563
Fig.9
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BZX61 SERIES

1
/ /
/ /
IF /
(A) /
/4
/
0.5 I
— /
— /
/
y /
P4
0
0 1 VE(V) 1.5
Fig.10 Typical values; Ti=25 oC; — — — Tj=150°C
D8545
Cq
(pF)
|
103
—>
]02 typ
10
0

100 V7 nom(V) 200

Fig.11 VR =2 V; f= 500 kHz; Tamp = 25 °C

10 October 1979 ( Mullard



BZX61 SERIES

Voltage regulator diodes
D8546
100 I W TIT T ) - S
BZX61-C15 1 ] Typical rg;¢¢ variation with I |]
Tdiff C13 ENA
Q) c12 —I1
C11 —
cio /:
cov1-T]
c8v2 14
C7Vv5
[
10
1
0.1 1 10 I7(mA) 100
Fig.12 Tj=25°C; f=1kHz
100 } TT T S . llaasn
Typical r ;¢ variation with 1 [
rdiff diff z
()
BZX61-C36
/€33
’C30
10 C27
77 C24
v c22
7C20
rC18
C16
1
0.1 1 10 IZ(mA) 100

Fig.13Tj=250C; f=1kHz
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BZX61 SERIES

D8548

2000
1000 N T
BZX61- C200
7 ‘
AN == C150
S
N\
T dift \ N
()
N ™
N -
— 2 N N €130
= ANERY
— \ N \Ph
\ N
N -
A, c
s \‘ . 10
N N €100
ONCN
NN [(———c9
NN
2 t c82
NN c75
\§§E:5::L_/css
NN — T
10 56
csi
7 c47
c43
s c39
2
Typical rgi¢¢ variation with 1,
1 Lt
2 5 ? 2 5 7
1 10 lz lmA)

Fig.14 Tj=250C; f=1kHz
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J LBZX?Q SERIES

[ 5
VOLTAGE REGULATOR DIODES L

Silicon planar diodes in DO-35 envelopes intended for use as low voltage stabilizers or voltage references.
They are availabie in two series; one to the international standardized E24 (+ 5%) range and the other
with * 2% tolerance on working voltage. Each series consists of 37 types with nominal working voltages

ranging from 2,4V to 75 V. -—
QUICK REFERENCE DATA
Working voltage range vz nom. 2,4to75 V -— E
Total power dissipation Ptot max. 500 mW * <«— E
Non-repetitive peak reverse power dissipation Pzsm  max. 330w
Junction temperature Tj max. 200 °C
Thermal resistance from junction to tie-point Rthjtp = 0,30 °C/mW =—
* If leads are kept at Typ = 50 ©C at 8 mm from body.
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-35.
vk a
0,56 —
o%s ’_‘_—_7 2
. 254" 4,25 25,4 11,85 [
min max min max
7266721
Cathode indicated by coloured band.
The diodes are type-branded
$ Products approved to CECC 50 005-005, available on request.
1

v

Mullard W( Novembor 1670



BZX79 SERIES

—

RATINGS

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

Average forward current {averaged

over any 20 ms period)

Repetitive peak forward current

— Total power dissipation

Non-repetitive peak reverse power dissipation

t= 100us;Tj= 150 oC

Storage temperature
Junction temperature

From junction to tie-poin

—» THERMAL RESISTANCE

t

From junction to ambient

—» CHARACTERISTICS
Tj=250C
Forward voltage
I =10 mA
— Reverse current
BZX79-.2v4
.2V7
.3v0
.3v3
.3v6

.3v9
.4v3
AvV7
.BV1
.5Vv6

6V2
.6v8
.7V5
.8v2
A1

.10

.111t0.13
.1510.75

.= B for 2% to

VR=1V
VR=1V
VR=1V
VR=1V
VR=1V
VR=1V
VR=1V
VR=2V
VR=2V
VR=2V
Vg=4V
VR=4V
VR=5V
VR=5V
VR=6V
VR=7V
VR=8V
VR=0.7Vznom
lerance

.= C for E24 (+ 5%) tolerance

*

IF(AV)
'FRM
Ptot

Pzsm
Tstg

Tj

Rth j-tp
Rth j-a

max. 250
max. 250
max. 500
max. 400
max. 30
—65 to + 200
max. 200
= 0,30
= 0,38
< 0,9
< 50
< 20
< 10
< 5
< 5
< 3
< 3
< 3
< 2
< 1
< 3
< 2
< 1
< 700
< 500
< 200
< 100
< 50

mA
mA

mwW *
mw * %

w
oc
oC

oC/mwW *
OC/mW **

If leads are kept at Ty, = 50 OC at 8 mm from body. For the types 2V4 and 2V7 the power
*  dissipation is limited by Tj max = 150 ©C.
** In still air at maximum lead length up to Tamp = 50 °C.

—
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Voltage regulator diodes

BZX79 SERIES

Tj=250°C

Z24 (+ 5%) logarithmic range (for + 2% tolerance range see page 5).

BZX79-...

c2va
cav7
C3Vv0
Cc3v3
C3Vv6

Cc3v9
C4v3
Cc4v7
C5V1
C5V6

c6v2
cevs
C7vb
c8v2
Ccov1

Cc10
cn
C12
C13
C15

C16
ci8
C20

C24

C27

Cc33
C36
C39
Cc43
ca7
C51
C56
C62

ce8
C75

working voltage

Vz (V)
at 'Ztest =5 mA
min. max.
2,2 26
25 29
2,8 3.2
3,1 35
3,4 36
3.7 41
4,0 4.6
4,4 5,0
48 5,4
5,2 6,0
5,8 6,6
6,4 7.2
7,0 7.9
7,7 8,7
8,5 9,6
9,4 10,6
10,4 1,6
1,4 12,7
124 14,1
13,8 15,6
15,3 171
16,8 19,1
18,8 21,2
20,8 23,3
228 25,6
at 'Ztest =2 mA
25,1 289
28,0 32,0
31,0 35,0
34,0 38,0
37,0 41,0
40,0 46,0
44,0 50,0
48,0 54,0
52,0 60,0
58,0 66,0
64,0 72,0
70,0 79,0

differential
resistance
rdiff (2}
at 'Ztest =5 mA
typ. max.
70 100
75 100
80 95
85 95
85 90
88 90
80 90
50 80
40 60
15 40
6 10
6 15
6 15
6 15
6 15
8 20
10 20
10 25
10 30
10 30
10 40
10 45
15 55
20 55
25 70

25 80
30 80
35 80
35 90
40 130
45 150
50 170
60 180
70 200
80 215
90 240
95 255

temperature coefficient

Sz (mv/oC}
at 'Ztest =5mA
min. yp. max.
-3,5 -1,6 0
-35 -2,0 0
-3,5 -2,1 0
-35 -2,4 4]
-3,5 -2,4 0
-3,5 -25 0
-35 -2,5 0
-3,5 -1,4 0,2
-2,7 -0,8 1,2
-2,0 1,2 25
0,4 23 3,7
1,2 3,0 45
2,5 4,0 53
3,2 46 6,2
3,8 55 7,0
4,5 6,4 8,0
5,4 74 9,0
6,0 8,4 10,0
7,0 9,4 11,0
9,2 11,4 13,0
10,4 12,4 14,0
124 14,4 16,0
144 16,4 18,0
16,4 18,4 20,0
18,4 20,4 22,0

at lz¢est = 2mA

21,4 23,4 25,3
24,4 26,6 29,4
27,4 29,7 334
30,4 33,0 37.4
334 36.4 41,2
37,6 41,2 46,6
42,0 46,1 51,8
46,6 51,0 57,2
52,2 57,0 63,8
58,8 64,4 716
65,6 n,7 79,8
734 80,2 88,6

diode capacitance

Cq(pF}; = 1MHz

VR=0
typ. max.
375 450
350 450
350 450
325 450
300 450
300 450
275 450
130 180
110 160

95 140
90 130
85 110
80, 100
75 95
70 90
70 90
65 85
65 85
60 80
55 75
52 75
a7 70
36 60
34 60
33 55
30 50
27 50
25 45
23 45
21 45
21 40
19 40
19 40
18 40
17 35
17 35
16,5 35

1HHN
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BZX79 SERIES

E24 (£ 5%) logarithmic range (for + 2% tolerance range see page 6).

Tj=250°C
BZX79-...
min.
Cc2v4 1,7
c2v7 19
—=C3V0 2,1
C3v3 23
C3Vv6 2,7
—_— Cc3v9 29
C4v3 33
cav7 3,7
C5V1 4,2
C5V6 4.8
Cc6VvV2 5,6
Cc6V8 6,3
C7V5 , 69
c8v2 76
CoVv1 8,4
Cc10 9,3
Cit 10,2
c12 11,2
c13 12,3
-C15 13,7
C16 15,2
c18 16,7
Cc20 18,7
Cc22 20,7
c24 22,7
Cc27 25,0
C30 27,8
C33 30,8
C36 338
C39 36,7
Cc43 39,7
ca7 43,7
C51 47,6
C56 51,5
C62 57,4
C68 63,4
C75 69,4

working voltage

Vz (V)
atlz=1mA
nom.  max.
19 2,1
2,2 24
24 2,7
26 29
3,0 33
32 35
36 4,0
4,2 4,7
4,7 53
54 6,0
-6,1 6,6
6,7 7,2
74 7.9
8,1 8,7
9,0 9,6
99 10,6
109 1186
19 127
129 140
149 155
159 17,0
179 19,0
19,9 211
219 232
239 255
atlz=0,1mA
269 289
29 320
329 350
359 380
389 410
42,9 46,0
468 50,0
50,8 54,0
55,7 60,0
61,7 66,0
67,7 72,0
747 79,0

differential
resistance
rgiff ()
atlz=1mA
typ. max.
275 600
300 600
325 600
350 600 .
375 600
400 600
410 600
425 500
400 480
80 400
40 150
30 80
30 80
40 80
40 100
50 150
50 150
50 150
50 170
50 200
50 200
50 225
60 225
60 250
60 250
atlz=05mA
65 300
70 300
75 325
80 350
80 350
85 375
85 375
90 400
100 425
120 450
150 475
170 500

working voltage

Vz (V)
atlz =20 mA
min. nom.  max.
26 29 3,2
3,0 33 36
3,3 3,6 39
36 39 4,2
39 42 45
41 44 4,7
44 4,7 5.1
45 5,0 5,4
5,0 54 59
5,2 5,7 6,3
5,8 6,3 6,8
6,4 6,9 74
70 76 8,0
7.7 8,3 8,8
8,5 9,2 9,7
9,4 10,1 10,7
10,4 1M1t 118
1,4 12,1 12,9
12,5 13,1 14,2
139 15,1 15,7
15,4 16,1 17,2
16,9 18,1 19,2
18,9 20,1 214
20,9 221 23,4
229 24,1 25,7
atlz=10mA
25,2 271 29,3
28,1 30,1 32,4
31,1 33,1 35,4
34,1 36,1 384
37,1 39,1 415
40,1 431 46,5
44,1 471 50,5
48,1 51,1 54,6
52,1 56,1 60,8
58,2 62,1 67,0
64,2 68,2 73,2
70,3 75,3 80,2

differential
resistance
rgiff ()
at iz =20 mA
typ. max.
25 50
25 50
25 50
20 40
20 40
15 30
15 30
8 15
6 15
4 10
3 6
25 6
25 6
3 6
4 8
4 10
5 10
5 10
5 15
6 20
6 20
6 20
7 20
7 25
7 25
atlz=10mA
10 45
15 50
20 55
25 60
25 70
25 80
30 90
35 100
45 110
60 120
75 130
90 140

December 1978




Voltage regulator diodes

BZX79 SERIES

Tj=25°C

+ 2% tolerance range.

BZX79-...

B2v4
B2V7
B3VO
B3v3
B3Vv6

B3V9
B4v3
B4vV7
B5V1
B5V6

B6V2
B6VS8
B7V5
B8V2
B9V1
B10
B11
B12
B13
B15

B16
B18
B20
B22
B24

B27
830
B33
B36
B39

B43
B47
B51

B62

B68
B75

working voltage

Vz (V)
at lz¢est = 5 MA

min. max.

2,35 2,45
2,65 2,75
2,94 3,06
3,23 3,37
3,63 3,67
3,82 398
4,21 4,39
4,61 4,79
5,00 5,20
5,49 571
6,08 6,32
6,66 6,94
7,35 7,656
8,04 8,36
8,92 9,28
9,80 10,20
1080 11,20
11,80 12,20
12,70 13,30
14,70 15,30
15,70 16,30
17,60 18,40
19,60 20,40
21,60 22,40
2350 24550

“'stt=2“‘A

2650 27,50
29,40 30,60
3230 3370
3530 36,70
3820 39,80
4210 4390
46,10 47,90
50,00 52,00
5490 57,10
60,80 63,20
66,60 69,40
7350 76,50

differential
resistance
rdiff ()

at 'Ztest =5 mA

typ. max.

70 100
75 100
80 95
85 95
85 90
85 90
80 90
50 80
40 60
15 40

6 10

6 15

6 16

6 15

6 15

8 20
10 20
10 25
10 30
10 30
10 40
10 45
15 55
20 55
25 70

25 80
30 80
35 80
35 90
40 130
45 150
50 170
60 180
70 200
80 215
90 240
95 255

temperature coefficient

Sz (mV/0C)
at 'Ztest =5 mA
min. typ. max.
-26 -1,6 -0,6
-3,0 -2,0 -1,0
-3,0 -2,1 -1,2
-3,2 -24 -15
-3,2 -24 -15
-3,2 -25 -15
-3,2 -25 -1,2
-2,0 -14 -028
-16 -0,8 05
-0,7 1,2 2,2
10 23 32
2,0 30 4,0
3,0 4,0 48
36 46 55
43 55 6,5
5,2 6,4 7,4
6,2 74 8,5
7,0 8,4 95
7.8 9,4 10,5
10,0 1,4 12,4
10,9 12,4 13,5
12,8 14,4 15,6
14,8 16,4 17,6
16,8 18,4 19,6
18,7 204 216

at lz¢est = 2 MA

21,4 234 25,3
24,4 26,6 29,0
274 29,7 325
30,4 33,0 36,0
334 36,4 40,0
38,0 41,2 45,0
425 46,1 50,0
47,0 51,0 55,0
52,5 57,0 62,0
59,0 64,4 69,0
66,0 .7 770
74,0 80,2 86,0

diode capacitance

C4(pF); f=1MHz

VR=0
typ. max.
375 450
350 450
350 450 <«—
325 450
300 450
300 450 _
275 450
130 180
110 160

95 140
90 130
85 110
80 100
75 95
70 90
70 90
65 85
65 85
60 80
55 75
52 75
47 70
36 60
34 60
33 55
30 50
27 50
25 45
23 45
21 45
21 40
19 40
19 40
18 40
17 35
17 35
16,5 35




BZX79 SERIES

Tj=250C

* 2% tolerance range.

BZX79-...

B2Vv4
B2v7
—» B3V0
B3V3
B3V6

B3v9
B4V3
B4V7
B5V1
B5V6

B6V2
B6V8
B7VS
B8V2
BIV1

B10
B11
B12
B13
B15

B16
B18
B20
B22
B24

B27
B30

B36
B39
B43
B47

B56
B62

B68
B75

working voltage

vz (V)
atlz=1mA
nom.

19
2,2
24
26
3,0

11,9
12,9
14,9
15,9
17,9
19,9
218
239

atiz =C,1mA

26,9
29,9
329
35,9
389
429
46,8
50,8
56,7
61,7
67,7
74,7

differential
resistance
rdiff (€2)
atlz=1mA
typ. max.
275 600
300 600
325 600
350 600
375 600
400 600
410 600
425 500
400 480
80 400
40 150
30 80
30 80
40 80
40 100
50 150
50 150
50 150
50 170
50 200
50 200
50 225
60 225
60 250
60 250
atlz=05mA
65 300
70 300
75 325
80 350
80 350
85 375
85 375
90 400
100 425
120 450
150 475
170 500

working voltage

Vz (V)
at 1z = 20 mA
nom.

29
33
36
39
4,2
44
47
5,0
54
57
6,3
6,9
76
83
9.2
10,1
1,1
12,1
13,1
15,1
16,1
18,1
20,1
22,1
24,1

atlz =10 mA

27,1
30,1
33,1
36,1
39,1
43,1
47,1
51,1
56,1
62,1
68,2
75,3

differential
resistance
rdiff (Q)
atlz =20 mA
typ. max.
25 50
25 50
25 50
20 40
20 40
15 30
15 30
8 15
6 15
4 10
3 6
25 6
25 6
3 6
4 8
4 10
5 10
5 10
5 15
6 20
6 20
6 20
7 20
7 25
7 25
atlz =10 mA
10 45
15 50
20 55
25 60
25 70
25 80
30 90
35 100
45 110
60 120
75 130
90 140
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Voltage regulator diodes BZX79 SERIES
7259229.1
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peak reverse power dissipation
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BZX79 SERIES
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Fig. 4 Static characteristics; typical values; Tamp = 25 ©C.
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BZX79 SERIES

Voltage regulator diodes
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BZX79 SERIES
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BZX79 SERIES

Voltage regulator diodes
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Fig. 10 Static characteristics; typical values; Tamp = 25 OC.
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BZX79 SERIES

LI

7259230.1 725912.2
300 ;‘°L [TTITTI
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F 17
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Fig. 12 Tj= 25 °C. Fig. 13.
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Fig. 14 Typical values; Tj = 25 to 150 OC.
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Voltage regulator diodes BZX79 SERIES
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BZX79 SERIES

il

Vz (V) at Iz40¢ (MA); T;=25°C

14

December 1978
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Voltage reguiator diodes BZX79 SERIES
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Fig. 17 Typical change of working voltage under operating conditions at Ty, = 26 ©C.
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SILICON PLANAR VOLTAGE REGULATOR DIODES

Silicon planar voltage regulator diodes in hermetically sealed glass envelopes intended
for stabilization purposes.

The series covers the normalized range of nominal working voltages from 5,1 Vto 75V
with a tolerance of +5% (international standard E24).

QUICK REFERENCE DATA
Working voltage range Vg nom. 51to75 V
Working voltage tolerance (E24) +*5 %
Total power dissipation Ptot  max. 2,75 W
Junction temperature T; max. 200 ©C
MECHANICAL DATA Dimensions in mm
SOD-51
r min. mounting width10
M rmM
. 4,5 HE
[ max "] '
| '
L i _1_;___& a
1,05 v ¥ { '
moxr_r__,
8__ .. & 28
min max min

7267093.2

Cathode indicated by coloured band
The diodes are type-branded

\:) Mu“ ard w ( September 1980 1



BZX87
SERIES

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

Currents

Working current (d.c.) 17
Repetitive peak working current IzrM
Repetitive peak forward current IFRM

Power dissjpation (se2 also graphs on pages 5 and 6)

Total power dissipation Ptot

Repetitive peak reverse power dissipation

up t0 Tamy = 175 °C: tp = 100 ps: 6 = 0,001 PzrM
Non-repetitive peak reverse power dissipation

up to Tamp = 25 OC; tp = 100 us Pzsm
Temperatures
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE (see also graphs on pages 5 and 6)

From junction to ambient
when soldered to tags

at max. lead length Rth j-a

CHARACTERISTICS

Forward voltage at Iy = 0,2 A \%3

Reverse current

BZX87-C5V1 | Ir
C5Vé VR=2V I
C6V2 ) Ir
C6vse 1 IR
C7V5 VR =3V IR
c8v2 J IR
Ccov1 VR =5V IR
C10 te C75 VR = % Vinom IR

limited by Prot max

limited by PZRMmax
max. 400 mA

max. 1,5 W 1)
max. 2,75 W 2)

max. 7,5 W

max. 100 W

-65 to +200 ©C
max. 200 ©C

max. 117 oC/W

Tj =2590C
< 1 Vv
1 BA

N Wk U wn o
(=
>

ANAAANAANAA
oeLoo

1) Measured in still air up to Tamb = 25 °C and mounted to solder tags at maximum lead

length.

2) If the temperature of the leads at 10 ram from the body is kept at 25 OC.

‘

l

N

l l April 1977



BZX87
SERIES

CHARACTERISTICS (continued)

Tj=250C

. Temperature Differential Diode capaci-
Working voltage coefficient resistance tance Cqg (pF)
Vg (V) Sz (mV/°C) rdiff () at f =1 MHz
atIz =5CmA atIz=50mA atIz =50 mA VR =0
BZX87-.... min. max. min. typ. max. | typ. n.ax. | typ. max.
C5V1 4,8 5,4 -1.5 0 1.5 | 4 10 200 250
C5Vé6 5,2 6,0 -0.2 1,5 2.5 12 5 180 225
CoV2 5,8 6.6 1,5 2,4 3.3 1.5 3 350 400
atlz =20 mA atIz =20 mA atlz =20 mA —
C6V8 6,4 7,2 2,2 31 391 3 | 300 350 —
C7V5 7,0 7,9 2,8 3.8 4,7 11 3 270 310
csv2 7,7 8,7 3,5 4,5 5,5 115 4 250 280
Covl 8,5 9,6 4,3 5,4 6.5 12 4 210 250
C190 9,4 10,6 5,2 6,3 7.5 12 5 190 230
Cl11 10,4 11,6 6,2 7,4 8,6 |3 5 170 220
C12 11,4 12,7 7,2 8.4 9.8 |3 6 165 200
C13 12,4 14,1 &2 9,4 11,2 |3 7 165 200
C15 13,8 15.6 9.6 11,4 12,8 |4 10 160 190
atlz=10mA atIz=10mA atlz =10mA
Cl16 15,3 17,1 11,1 12,5 14,4 | 4 10 140 180
C18 16, 8 19,1 12,6 14,5 16.6 |5 15 120 160
C20 18,8 21,2 14,6 16,6 18,8 |5 15 110 150
c22 20,8 23,3 16,6 18,6 20.9 {35 20 100 135
C24 22,8 25,6 18,6 20,7 23,416 20 95 130
C27 25,1 28,9 21,0 23,8 26,8 |7 25 90 120
C30 28 32 23,8 26,9 30,6 |8 25 80 110
C33 31 35 26,6 30,0 34,2 |10 30 75 25
C36 34 38 29,6 33,4 38,0 |10 35 70 90
atlz= 5mA atlz= 5SmA atlz= 5SmA
<39 37 41 32,6 37,0 41,6 |15 40 65 80
C43 40 46 36.0 41,6 47,6 |15 50 62 7
C47 44 50 40,4 46,1 52,6 |20 60 60 75
CS1 48 54 44,6 51,0 57,6 |30 70 55 70
C56 52 60 49.2 56,6 64,8 |35 80 52 65
C62 58 66 56,0 63,4 72,0 |40 90 50 60
C68 64 72 62,4 70,4 79,2 |45 110 46 58
C75 70 79 49,2 78,4 88,0 |45 125 44 35
April 1977 “ H 3



BZX87

SERIES
CHARACTERISTICS (continued) Tj =250C
. Differential . Differential
Working voltage resistance Working voltage resistance
Vz (V) rdiff () vz (V) rdiff (Q)
atlz=1mA atlz=1mA atlz =100 mA atiz = 100 mA
BZX87-.... | min. nom. max.|typ. maX. |min. nom. max. | typ. max.
Cs5v1 3,3 3,8 4,3 |425 500 4,9 5,2 55(1,2 2,5
C5V6 4,1 53 5,8 400 500 5,3 5,7 6,11]1,0 2,0
C6V2 56 6,0 6,5 40 200 5,9 6,3 6,7 0,8 2,0
— C6Vs 6,3 6,7 7,1 | 40 120 6,5 6,9 7,3]0,6 2,0
—_— C7vs 6,9 7,4 7,8 | 20 100 7,1 7,6 8,005 1,5
— Cc8v2 7,6 81 8,6 20 100 7,8 8,3 8,8]0,5 1,5
C9V1 8,4 90 9,6 25 100 86 9,2 9,808 2,0
C10 9.3 99 10,5 30 120 9,5 10,1 10,8 | 0,8 2,0
C11 10,3 10,9 11,5 30 120 |lo0,5 11,1 11,8 | 0,8 2,0
C12 11,2 11,9 12,6 | 30 150 (11,5 12,1 12,9 | 1,0 2,0
C13 12,2 12,9 14,0 | 30 150 |12,5 13,1 14,3 |1,2 2,5
C15 13,6 14,9 15,4 | 30 150 |13,9 15,1 15,8 | 1,2 2,5
atlz=1mA atlz=1mA atlz= 50mA atlz= 50 mA
C16 15,2 15,9 17,0 | 30 150 |15,4 16,1 17,3 |1,2 3,0
C18 16,7 17,9 19,0 30 150 16,9 18,1 19,3 | 2,0 5,0
C20 18,7 19,9 21,1 | 30 150 }19,0 20,2 21,5 2,5 6,0
c22 20,7 21,9 23,2 | 30 150 |21,0 22,2 23,7 )25 6,0
C24 22,6 23,9 25,5) 30 150 |23,0 24,2 26,0 3,0 8,0
Cc27 24,9 26,9 28,8 | 30 150 |25,3 27,2 29,2 |4,0 8,0
C30 27,8 29,9 31,9 30 150 (28,2 30,2 32,5 14,0 8,0
C33 29,8 32,9 34,9 | 30 150 31,2 33,3 35550 10
C36 33,8 35,9 37,9 | 30 150 |34,2 36,3 38,5150 10
C39 36,8 38,9 40,9 | 40 150 |37,5 39,5 42,0 6,0 12
C43 39,8 42,9 45,9 | 50 150 |40,5 43,5 47,0 8 15
Cq7 43,8 46,9 49,9 | 55 200 |44,5 47,5 51,0 | 10 20
Cs51 47,8 50,9 53,8 | 60 200 |48,5 51,8 555 | 12 25
C56 51,8 55,9 59,8} 60 200 |[52,5 56,8 61,5 | 15 30
C62 57,6 61,8 65,8 | 70 200 |58,5 62,8 67,5 | 16 30
Ccé68 63,5 67,6 71,7 | 80 225 |65,0 69,0 74,0 | 18 35
C75 69,3 74,5 78,6 100 250 |73,0 77,5 84,0 | 20 35
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BZX87

SERIES
102 7277013
.
N
N
P —~
~ TZsm N
(w) N
\
\Q: 25 OC (prior to surge)
10 .
- —
Y
\\\
! 1
10 1 10 duration (ms) 10?
104 7277014
Zthj-a -1__'_
(°c/w) — _tn
—>l tp l— ' tp
6=—
103 - T —»! T
, [ [6=1(Rthj-a=117°C/W)
10 0,75 :
—— 0,50
—10,33 FEE
0,20 H
| 10,1011
10 0,05
K0,02
0,01
)
]
107! ' z :
1 10 10 10 104 ¢; (ms) 10°

April 1977 >



BZX87

SERIES
3 7272307.2 7272306.1
W— ]l maximurn permissible power i —
a dissipation versus ambient : -] -
{ 1] temperature 200
Ptot
(W) Rth
N °c/wW)
2 f 150 max. values
F2a, 16 ia 3
‘ N
L 2]5 - N —_2—..-
’—‘
—_— 3a,3b C 100 jraT= =
—_— = P
—_— 1 : s
— : \\"‘\ N j-tie-point
L \ 56
:\ N
- s\
0 L 0
0 100 1, (°c) 200 0 10 20 30
I = lead length {mm)
MOUNTING METHODS

1. to tie-points
2. to solder tags

3. on a printed-circuit board with minimum soldering area necessary for good electrical
conductance

a. lead length = 10 mm
b. at maximum lead length

7 5 7277010
s, ‘ BZX87-C10 T;=25°Ct0150°C
{(mv/°C) coVvi typical values
50 cav2
CIvS
Cov8
2,5} CoV2
C5V6
A 17
. C5V1
ol u
-
-25
0 50 100 |, (ma) 150

(=8
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‘ BZX87
| | SERIES
104 7277011
tag mounting at maximum lead length typical values
Tamb =25 °C
AV T
{mV) IR
——T— Ptotmax
.
17 (d.c.}) =20 mA|—
]
——
—_—
= B —
102 17 (d.c.) 5,0 mA /r/ =
4 z —
VA
7
y 4 A
/
10
0 5 10 15 20
Vz(ViatTj=26°C
105 7277012
tag mounting at maximum lead length typical vatues
Tamb =25 °C
AV, amb ‘
(mV)
|+ Ptotmax
104 —
: Iz {d.c.) =5mA +—
! /‘/ _—
L | ]
A Iz (d‘c.)/=10 rr:A //
3 .
10 e
7
.
yd d
yai
102
0 25 50 75 100

Vz (V) at T;=25°C
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BZY88 SERIES

VOLTAGE REGULATOR DIODES

Silicon diodes in all-glass DO-7 envelope intended for voltage stabilization purposes. The series consists
of 27 types with nominal working voltages ranging from 2,7 V to 33 V within the normalized E24
(+ 5%) range

QUICK REFERENCE DATA

Working voltage range Vz nom. 2,7t033 V
Total power dissipation up to Tymp = 50 °C Ptot max. 400 mw
Non-repetitive peak reverse power dissipation

Tj=250C;t=10ps Pzsm  max. 1,1 kW
Operating junction temperature Tj max. 200 °C
Thermal resistance from junction

to ambient in free air Rthja = 0,37 °C/mwW
MECHANICAL DATA . Dimensions in mm
Fig. 1 DO-7.

The diodes are type-branded

not tinned
2.~ ~2
_’qu* max
g* ¥ j F K
2,5 a |
max j— C = > c—
Iy H W
052 b J
max r] N
1] L
5.4 76 254
min max min

min. mounting width13 7754

Cathode indicated by coloured band

For operation as a voltage regulator diode the positive voltage is connected to the lead adjacent to the
white band.

Also available to BS 9305-N041, BS9305-F0087

© Mullard W( S



BZY88 SERIES ) ‘

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

Forward current (d.c.) Ig max. 250 mA
Repetitive peak forward current IERM max. 250 mA
Total power dissipation up to Tymp = 50 °C Ptot max. 400 mw
Non-repetitive peak reverse power dissipation

Tj=259C;t=10us PzsMm max. 1.1 kW
Storage temperature Tstg —65to+ 175 OC
Operating junction temperature T; rnax. 200 °C

THERMAL RESISTANCE

From junction to ambient in free air Rthja = 0,37 °C/mwW
600 1285022
+
Ptot
{mW)
400
~—+—
200 N
N
0
0 100 Tamb (°C) 200

Fig. 2 Power deraing curve,

2 November 1979
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Voltage regulator diodes

BZY88 SERIES

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Forward voltage
Ig =10 mA Vg < 09 VvV
temperature differential
BZY88-... | working voltage V7 coefficient Sz resistance rqiff
atly=1mA atlz=1mA atlz =1mA
min. nom. max. min.  typ. max. min. typ. max.
cav7 1.9 215 24 vV |45 =17 ~06 mVv/°C | 260 310 390 Q
C3v0 21 24 2,7 vV |-50 -18 -06 mv/oC | 280 340 420 Q
Cc3v3 24 275 3,0 vV |-45 -19 —05 mVv/oC | 300 350 440 Q
C3Vv6 27 30 33 vV |-45 -205 -05 mv/oC | 380 410 430 Q
C3v9 20 33 36 vV |-35 -24 -05 mvVv/oC | 380 410 430 Q
cav3 33 36 3,9 vV |-27 -228 -05 mv/°C | 340 410 430 Q
cav? 37 41 43 vV |-25 --20 —03 mv/°C | 360 390 420 Q
Cc5V1 43 465 50 v |-21 =19 -0,3 mv/oC | 300 340 370 Q@
C5V6 48 53 5,7 v [-18 -14 0 mV/oC 160 310 350 Q
C6V2 57 59 6,5 vV {0 +1,6 +30 mvV/oC 10 100 250 Q2
Ccevs 63 67 6,9 vV [+2 +3,2 +3,7 mv/oC | 5,0 15 70 Q
C7Vv5 720 74 78 v [+3 +4,2 +59 mv/oCc | 40 8,6 20 @
Cc8v2 78 81 8,5 vV |+43 +5,0 +6,0 mVv/oC | 40 10 20 Q
covi 8,55 6,0 9,5 V | +45 +6,0 +70 mv/eCc | 7,0 12 24 Q
c10 93 99 105 V |+60 +6,6 +70 mVv/°C | 5,0 20 50 Q
Ci1 103 109 1115 V [+7,1 +83 +9,0 mv/°C | 50 25 70 Q
c12 113 11,9 125 V |+76 +87 +9,2 mv/oC 10 25 80 Q
c13 12,3 129 130 V [+9,1 +101 +11,1 mVv/oC 10 25 90 Q
C15 138 149 155 V |+11 +125 +13 mV/°C 19 35 95
c16 153 158 169 V |[+12 +13 +14 mv/°C | 20 45 100 Q
Cc18 16,7 178 189 V |+14 +156 +16,6 mv/oC | 20 50 120 Q
c2u 18,7 198 210 V [+16 +17 +185 mVv/°C | 20 60 149 Q
C22 206 218 231 V |+17 +19 +21 mV/°C | 25 70 150 Q
Cc24 225 238 257 V |+19 +21 +23 mV/oC | 30 85 200 Q
c27 247 266 285 V [+21 +225 +25 mV/oC | 35 90 300 Q
Cc30 275 295 315 V |[+22 +24 +29 mV/OoC | 50 180 350 Q
Cc33 295 325 345 V [+23 +26 +35 mV/°C | 60 250 450 Q

November 1979
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BZY88 SERIES

CHARACTERISTICS (continued)
Tj=25 OC unless otherwise specified

temperature differential
BZY88-... | working voltage Vz coefficient Sz resistance ryiff
atlz =5mA atiz =65mA atlz=5mA
min. nom. max. min.  typ. max. min. typ. max.

C2v7 25 27 29 vV | -40 =22 —-06 mVv/oC | 68 80 120 Q
C3vo 28 30 3,2 vV |-45 -24 -06 mv/oCc | 70 84 120 Q@
C3v3 3,1 33 35 vV |[-40 -23 -05 mv/oCc | 70 86 110 Q
C3vé 34 36 3.8 vV |-356 -20 -05 mVv/oC | 65 76 105 Q
Cc3v9 37 38 41 V|-25 —-205 -05 mVv/oC | 60 76 100 Q
C4v3 40 43 4,6 vV |-256 -18 -05 mV/oC | 55 70 90 Q
cav? 44 47 5,0 vV |-20 -15 0 mV/oC | 49 62 8 Q
C5V1 48 5,1 54 vV iI-175 -1,2 0 mv/oC | 34 46 7% £
C5V6 52 5,6 6,0 vV |-156 =02 +1,0 mv/°C 10 22 556 Q
Ccév2 58 6,2 6,6 vV | +05 +20 +35 mVv/oC 1,0 7,0 27 Q
C6vs8 64 68 7,2 V | +23 +3,2 +38 mv/oc | 05 3,0 15 Q
C7V5 720 75 7.9 V | +3,1 +4,2 +569 mV/°C | 05 3,0 15 Q
c8v2 7,7 8.2 8,7 V | +42 +5,0 +6,0 mv/°C | 09 35 20 Q
Ccov1 85 9,1 9,6 V | +48 +6,0 +70 mVv/oC 1,0 475 25 Q
c10 34 10 106 V |+60 +70 +75 mVv/°C | 20 5,0 %5
c1 104 1 116 V | +7,0 +8;7 +9,1 mv/°C | 3,0 7,0 25 Q
c12 11,4 12 12,7 Vv | +856 +9,0 +96 mV/oC | 40 8,0 35 Q
Cc13 124 13 14,1 VvV |+10 +105 +115 mVv/oC | 4,0 10 3B Q
C15 138 15 156 V | +12 +125 +14 mVv/oC | 4,0 15 3B Q
ci1é 15,3 16 171 VvV [ +12 +13 +14 mV/°C | 5,0 20 40 Q
Cc18 16,8 18 191 V {+14 +15 +18 mv/eC | 7,0 25 45 Q
C20 188 20 212 VvV [ +16 +17 +19 mV/oC 10 30 50 Q
Cc22 208 22 233 V | +17 +19 +21 mV/oC 15 35 60
C24 22,7 24 259 V | +20 +21 +24 mvVv/°C | 20 40 7% Q
c27 25,1 27 289 V | +22 +235 +27 mV/oC | 25 50 8 Q
C30 28 30 32 V |+25 +26 +29 mv/oC | 30 60 95 Q
C33 31 33 35 vV | +27 +28 +36 mV/°C | 35 75 120 @
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BZY88 SERIES

Voitage regulator diodes
temperature differential
BZY88-... | working voltage V7 coefficient Sz resistance rqiff
atliz=20mA atlz =20 mA atlz =20 mA
min. nom. max. min.  typ. max. min. typ. max.
c2v? 30 325 35 vV |35 -24 -06 mv/°C 18 22 2 Q
C3vo 33 36 39 vV |-356 -25 -06 mVv/°C 17 21 24 Q
C3v3 35 4 42 v |{-33 -24 -05 mv/°C 16 20 2 Q
C3vé 39 4,2 44 V {25 -156 -05 mV/°C 16 18 20 Q
Cc3v9 42 445 465 V |—24 -155 —05 mVv/oC 14 16 18 Q
cav3 445 47 495 V |-20 -15 -05 mv/oC 13 15 17 Q
cav7 49 5.1 5,3 v |-15 08 0 mV/°C 12 15 17 Q
C5V1 51 535 5,7 v |-1,56 -08 0 mv/bC | 4,0 7,0 11 Q —_
C5V6 545 5,75 6,1 vV {-1,0 +10 +30 mv/oC 15 4,0 80 Q —_—
Ccev2 595 64 6,7 vV |+1,0 +272 +40 mv/eC | .08 1,4 31 Q —
c6v8 66 69 725 V |+28 +3.2 +38 mV/°C | .07 1,3 30 Q —
C7V5 72 765 795 V [+25 +4,2 +59 mv/eCc | 05 16 50 Q
c8v2 79 84 875 V |+40 +5,0 +6,0 mv/oC | 09 18 60 Q.
Ccov1 87 94 9,7 vV |+50 +6,0 +70 mVv/°C 1,0 186 70 Q
c10 95 101 108 V |+7,0 +73 +75 mv/oC 1,0 2,0 80 &
c1 106 11,1 118 V [+85 +9, +95 mVv/oC 1,0 3,0 10 Q
Cc12 116 122 128 V [+89 +96 +10,3 mv/°C | 2,0 3,5 25 Q
Cc13 126 132 143 V [+11 +115 +125 mv/°C | 2,0 45 25 Q
C15 14,1 153 159 V [+12 +135 +145 mVv/°C | 2,0 6,0 25 Q
c16 156 16,3 174 V [+13 +14 +15 mVv/oC | 50 10 30
ct8 172 184 196 V (+156 +16 +18 mv/°C | 50 12 30 Q
C20 19,3 205 219 V {+175 +185 +2056 mv/°C | 50 15 36 Q
Cc22 21,3 226 241 V |+19 +205 +225 mVv/°C 10 18 3% Q
Cc24 233 247 26,7 V [(+20 +23 +25 mVv/°C 10 20 90 Q
Cc27 258 281 30,1 V [+23 +255 +28 mV/oC 10 25 a5 Q
C30. 290 313 334 V {+25 +28 +32 mV/oC 10 35 50 Q
Cc33 320 345 366 V [+27 +30 +38 mV/oC 10 45 60
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BZY88 SERIES

CHARACTERISTICS (continued)
Tj=25 OC unless otherwise specified

BZY88-... typ. Cg reverse current Ig typ. noise voltage **
VR=3V at Vg = typ. max. Iz=1mA Iz=5mA

c2v7 490 pF * 1V 4 25 uA 22 12 uV r.ms.
C3vo 430 pF * 1V 2 5 pA 20 1 pV r.m.s.
C3v3 380 pF * 1V 0,51 30 uA 19 10 uV r.ms.
C3Vvé 360 pF * 1V 0,25 3,0 uA 18 9 uV r.m.s.
Cc3v9 335 pF 1V 0,11 3,0 HA 16 8 1V r.m.s.
C4av3 270 pF 1V 0,1 3,0 uA 15 8 MV r.m.s.
cav? 290 pF 2V 0,25 3,0 MA 14 7 uV r.m.s.
C5V1 275 pF 2V 0,15 1,0 pA 13 8 uV r.m.s.
C5V6 260 pF 2V 0,6 1,0 uA 13 9 uV r.m.s.
C6Vv2 240 pF 2V 0,1 1,0 A 14 10 uVr.m.s.
Cc6v8 220 pF 3v 0,025 1,0 uA 25 15 pV r.m.s.
C7V5 190 pF 3v 15 500 nA 33 20 #V r.ms.
c8v2 150 pF 3v 1 400 nA 55 28 uV r.ms.
cov1 140 pF 5V 8 400 nA 79 35 uvV r.m.s.
Cc10 110 pF 7V - 25 BA 87 43 uV r.m.s.
c11 90 pF YA - 25 uA 92 48 1V r.m.s.
c12 80 pF 8V - 25 uA 100 50 uV r.m.s.
C13 65 pF 9V - 25 upA 110 52 uV r.m.s.
C15 60 pF v - 25 upA 120 54 uV r.m.s.
Cc16 55 pF v - 25 MA 135 56 uV r.m.s.
c18 50 pF 13v - 2,5 HA 160 58 uV r.m.s.
C20 45 pF 14V - 25 MA 210 60 uV r.m.s.
c22 43 pF 15V - 25 uA 255 62 uV r.ms.
c24 42 pF 17V - 25 upA 290 65 uV r.m.s.
Cc27 40 pF 19v - 25 uA 320 69 uV r.m.s.
C30 35 pF 21V - 25 HA 350 73 uV r.m.s.
C33 32 pF 23V - 25 uA 380 78 uV r.m.s.

*

Diode capacitance at VR =2 V.

** Noise voltage measured using a bandwidth + 3 dB of 10 Hz to 50 kHz.

6 November 1979) (




Voltage regulator diodes ] BZY88 SERIES

OPERATING NOTES
1. Dissipation and heatsink considerations
a. Steady-state conditions
The maximum allowable steady-state dissipation Pg may is given by the relationship
Tj max — Tamb
Rth j-a
where: Ti 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.

Ps max =

b. Pulse conditions (see Fig. 3)
The maximum allowable additional pulse power Pry max is given by the formula
(Tj max — Tamb) — (Ps . Bth jAa)
Zth

where: Pg is the steady-state dissipation, excluding that in the pulses;
Zih, is the effective transient thermal resistance of the device from junction to ambient. It isa
function of the pulse duration t and duty factor § (see Fig. 9);
§ is the duty factor and is equal to the pulse duration t divided by the periodic time T.

Pm max =

The steady-state power Pg when biased in the zener direction at a given zener current can be found from
Fig. 18. With the additional pulsed power dissipation P, max Calculated from the above expression,

the total repetitive peak zener power dissipation Pzgm = Ps + Pm max- From Fig. 18 the corresponding
maximum repetitive peak zener current at Pz can now be read. For pulse durations longer than the
temperature stabilization time of the diode tg,p, the maximum allowable repetitive peak dissipation
P2zRM is equal to the maximum steady-state power Pg max. The temperature stabilization for the
BZY88series is 100 s (see Fig. 9).

7207383

Fig. 3.
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BZY88 SERIES

OPERATING NOTES (continued)
Example

The following example illustrates how to calculate the maximum permissible repetitive peak zener
current of a BZY88-C7V5 zener diode mounted in free air at a maximum ambient temperature of
60 OC. The steady-state zener current is 10 mA, the duty factor § = 0,1 and the pulse durationt = 1 ms.

The steady-state dissipation Pg at a zener current is 10 mA {from Fig. 18) = 76 mW.
The thermal resistance from junction to ambient Ryp, ;.5 = 0,31 ©C/mW.
The thermal impedance Zy, with a duty factor § = 0,{ and a pulse duration t = 1 ms (from Fig. 9).

Zth = 41,5 OC/W.
The maximum additional pulse power dissipation
{Tj max — Tamb) — Ps - Rth j.a
Zth

Pm max =

If Pg = 76 mW, Zy, = 41,5 OC/W,

(200—60) — (0,076 x 310)
Pm max = 215 =28W

therefore, the total repetitive peak power dissipation,
PzrRM =0,076 + 2,8 =2,88 W.

From Fig. 18 the corresponding repetitive peak zener current is 350 mA.

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 is applied in the reverse direction. The slope of this characteristic

is ry. Typical dynamic characteristics at Ti =25 and 150 OC are given on pages 12 and 13 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 OC by a voltage correspond-
ing to Sz x (Tp, - 25) OC, where Sz is the temperature coefficient of the diode and Tp is a nominal
operating temperature (Figs 4 and 5).

—— Vz o
7
slope iz
~—]
(Th=28)S;—f—\ {z
‘ H 1
\4
Ti=Tn Tj=25°C 2205726 Tj=25°C 0w
Dynamic characteristics Static characteristic
Fig. 4 Dynamic characteristics. Fig. 5 Static characteristics.
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Voltage regulator diodes BZY88 SERIES

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, r;

(2) the rise in junction temperature due to internal dissipation and the thermal resistance from
junction to ambient, Vz.1z. Rth j-a:

(3) the temperature coefficient of the diode, Sz.

From the above, the static slope resistance rz is found to be
rz=ry+Vz.Rth j-a'SZ
where r, is the differential resistance, V7 is the steady-state zener voltage and is equal to
\'%4
V7' being the zener voltage at Tj = T, at the working current Iz

The position of this static characteristic in relation to the dynamic characteristic at Tj =250Cis
dependent on the ambient temperature and the temperature coefficient, the low-current voltage being
displaced by

Sz x (T, — 25) °C

from the low current voltage, V7@ on the dynamic characteristic at T; = 25 OC (see Fig. 6).
Z0 i

N (29 |1,

TaTn Ti=25C s

Fig. 6 Example for positive Sz.

1IN
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BZY88 SERIES

OPERATING NOTES (continued)

Figure 7 shows typical dynamic characteristics at Tj =25, 150 and a nominal temperature, Th °C.
It also shows static characteristics at ambient temperatures of 25 and ThOC.

Vzo“}(Th-Zs) Sz

V2 V#1255, |

Tamb=Tn N

Vzo

Tamb=25°C
Rthj-a=03 03

s, (1,

T80 =Ty Ta25C o)

Fig. 7 Example for positive Sz.

Typical static characteristics for each type of diode are given on page 14. These curves were
obtained with the device mounted in free air at an ambient temperature 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 Zy, plotted against pulse duration and duty factor are given
in Fig. 9.

. 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.

. Diodes may be dip-soldered at a solder temperature of 245 9C 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 recommendations apply to a diode with the anode end mounted flush
on the beard 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.

10
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Voltage regulator diodes BZY88 SER|ES
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BZY88 SERIES
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BZY88 SERIES

Voitage regulator diodes
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BZY88 SERIES
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Voltage regulator diodes BZY88 SERIES
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BZVI1O0 to 14

VOLTAGE REFERENCE DIODES

The BZV10to 14 are temperature compensated voltage reference diodes in a DO-35 enve-
lope. They are primarily intended for use as voltage reference squrces in measuring
instruments such as digital voltmeters.

QUICK REFERENCE DATA
min. |nom.| max.
Reference voltage at Iz = 2,0mA Vyef 6,175] 6,5 I 6,825 V
Reference voltage excursion at Iz = 2,0mA
Ambient temperature test points: BZV10 |AVref| < 46,0 mV
05 +25°C and +70°C BZVIL |AVget| < 23,0 mv
(:;Z :;;e;r;p";:nzp‘;“gepig)e 3 BZVI2 |AVref| < 9,0 mV
BZV13 |AVpef| < 4,6 mV
BZV14 |AVpef| < 2,3 mV
Operating ambient temperature Tamb O to +70 oc
MECHANICAL DATA Dimensions in mm

DO-35

056t X - ‘

e ——c——

et 25"‘—>L 4,25 ——>4—25"‘ —.’ -» 1;35 -
min max

min max

7266721

Cathode indicated by coloured band
The diodes are type-branded

g Mu“a rd W( September 1.980



BZV10 to 14

L

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Currents
Working current (d.c.)
Working current (peak value)

Power dissipation

Total power dissipation up to Tamp = 50 °C

TemEratures

Storage temperature
Operating ambient temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Reference voltage at Iz = 2,0mA

Reference v%ge excursion at IZ = 2,0 mA

1z
Izm

Prot

Tstg
Tamb

Rth j-a

max.

50 mA
50 mA

400 mwWw

-65 to +200 °C
0 to +70 °C

= 0,

375 O°C/mwW

Tamb = 25 °C unless otherwise specified

min. | nom.| max.
Vyef 6,175| 6,5 6,825 V

Ambient temperature test points: BZV10 |AVyet]| < 46,0 mV
. o o,
0: +259C and +709C BZVIL |AVyes| < 23,0 mv
(see notes 1 and 2 on the B ;
next page and the graph BZVI2 |AVret| < 5.0 mV
on page 4) BZV13 |AVyes| < 4,6 mV
BZV14 |AVper| < 2,3 mV
Temperature coefficient at Iz = 2,0 mA
(see notes 1 and 2 on the BZV10 Sy 10,01 %/°C
next page and the graph 0
on page 4) BZV11 Sy +0,005 %/°C
BZV12 Sz +0,002 %/°C
BZV13 Sy +0,001 %/°C
BZV14 Sz +0,0005 %/°C
. . _ typ. 30 Q
Differential resistance at Iz = 2,0mA Taiff 50 o
2 March 1974



BZV10 to 14

Note 1 17 tolerance and stability of I7.

The quoted values of AVyef are based on a constant current 17. Two factors can
cause Vyef to change, namely the differential resistance rgiff and the temperature
coefficient Sz.

a As the max. rgiff of the device can be 50 @, a change of 0,01 mA in the current
through the reference diode will result in a AVyef of 0,01 mA x 50Q =0,5 mV.
This level of AVref is not significant on a BZV10 (AVref <46 mV), it is however
very significant on a BZV14 (AVref <2,3 mV).

b The temperature coefficient of the reference voltage Sz is a function of Iz.
Reference diodes are classified at the specified test current and the Sz of the
reference diode will be different at different levels of 17. The absolute value of
17 is important, however, the stability of 17, once the level has been set, is far
more significant. This applies particularly to the BZV13 and BZV14.

The effect of 17 stability on Sz is shown in the graph on page 4.

Note 2 Voltage excursion (AVref and temperature coefficient).

All reference diodes are characterized by the 'box method'. This guarantees a
maximum voltage excursion (AVyef) over the specified temperature range, at the
specified test current (I7), verified by tests at indicated temperature points within
the range. V7 is measured and recorded at eachtemperature specified. The AVyef
between the highest and lowest values must not exceed the maximum AVref given.
The temperature coefficient, therefore is given only as a reference; but may be
derived from:

_ (Vref1 = Vrer2) x 100
(Tamb2 - Tamb1) X Vref nom

Sz %/°C

March 1974 3



BZV10 to 14
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BZX90 to 94

VOLTAGE REFERENCE DIODES

Voltage reference diodes in a whiskerless glass envelope. They have a very low temperature coefficient
and are primarily intended for use as reference sources.

QUICK REFERENCE DATA

min. { typ. | max.

Reference voltage at |7 = 7,5 mA Vief 62 |65 | 68 V
Temperature coefficient at 1 =7,5 mA * BZX90: Isz] < 0,01 %/°C
BZX91: 1Sz < 0,005 %/°C
BZX92: 1Sz] < 0,002 %/°C
BZX93: 1Sz] < 0,001 %/°C
BZX94: ISz1 < 0,0005 %/0C =—
Operating ambient temperature Tambp —55 to +100 oc
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-27 (DO-35).

vk a
0,56 —
M“T::‘:D:l:
- 254 ’ 4,25 ~ 25,4 185 "_

min max min max
7266721

Cathode indicated by coloured band; the diodes are type branded.

* For accuracy of 17 see graphs on page 5.

I
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BZX90 to 94

RATINGS

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

Working current (d.c.) 4 max. 50 mA
Working current (peak value) Izm max. 50 mA
Total power dissipation up to Tamp= 50 °C Piot max. 400 mW
Storage temperature Tstg —65 to +200 oC
Operating ambient temperature Tamb —55 to +100 oC

THERMAL RESISTANCE
From junction to ambient in free air Rthja = 0,4 oC/mw

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

min. nom. | max.

_=_ Reference voltage at 1z = 7,56 mA Vref 6,2 6,5 68 V
m— Reference voltage excursion at 17 = 7,5 mA *
Tamb=—55t0+100°C BZX90: |AVies| < 100 mV

BZX91: |AVief] < 50 mV
BZX92: |AVief] < 20 mV
BZX93: JAV,ef| < 10 mV
BZX94: |AVief| < 5 mV

Temperature coefficient at {7 = 7,56 mA *

Tamb =—55 to + 100 °C BZX90: |Sz| < 0,01 %/°C

BZX91: |Sz) < 0,005 %/°C
BZX92: |Sz| < 0,002 %/°C
BZX93: |Sz| < 0,001 %/°C
BZX94: |Sz] < 0,0005 %/°C

Differential resistance at iz = 7,56 mA rdiff < 156 Q

NOTE ‘

The temperature coefficient (Sz) of the reference voltage (V¢f) is obtained from the following

equation; ‘

’ -V
S7= Vref1 ref2 x 100 %/OC
(Tamb2 — Tamb1) X Vref nom
* For accuracy of |z see graphs on page 5.
2 November 1979



Voitage reference diodes BZX90 to 94
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BZX90 to 94 Jt
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Voltage reference diodes BZX90 to 94
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BZX90 to 94
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IN821 ; IN823
IN825; IN827
IN829

VOLTAGE REFERENCE DIODES

Voltage reference diodes in a DO-35 envelope. They have a very low temperature coef-
ficient and are primarily intended for use as voltage reference sources in measuring
instruments such as digital voltmeters.

QUICK REFERENCE DATA
min. | nom./max.
Reference voltage at 17 = 7,5 mA Vyef 5,8916,2016,51 V
Reference voltage excursion at Iz = 7,5 mA 1)
(see notes 1 and 2 1N821 [ AVpes | < 96 mV
zrna’:;g:oi ;‘:;::2 1N823 | AVref| < 48 . mV
and 5) 1N825 | AVret | < 19 mV
1IN827 | AVref | < 9 mV
1N829 | AVref | < 5 mV
Operating ambient temperature Tamb -55to+100 oC
MECHANICAL DATA Dimensions in mm
DO-35
g;gg::&: "
bl

7266721

Cathode indicated by coloured band
The diodes are type-branded

1) For accuracy of Iz see graphs on pages 4 and 5.
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IN821; IN823
IN825; IN827
IN829

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Currents
Working current (d.c.)

Working current (peak value)
Power dissipation

Total power dissipation up to Tymp = 50 °C

Temperatures

Storage temperature

Operating ambient temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Reference voltage at 1z = 7,5 mA

Reference voltage excursion at Iz = 7,5 mA 1)

Iz
Izm

Peot

Tstg
Tamb

Rth j-a

min.

max. 50
max. 50
max. 400
-65 to +200
-55 to +100
= 0, 375

mA
mA
mW

oc
oC

°C/mW

Tj = 25 OC unless otherwise specified

l nom. ‘ max.

Vryet 5.89|6,20|6,51 V

ambient temperature test points: 1IN821 |AVref| < 96 mV
-55; +25; +75; +100 °C
; ; ; 2 4
(see notes 1 and 2 on the 1N823 IAVrefl < 8 mV
next page and the graphs IN825  |AVref|< 19 mV
on pages 4 and 5) IN827  |AVret|< 9 mv
1N829 IAVref |< 5 mV
Effective temperature coefficient at IZ = 7,5 mA 1)
(see notes 1 and 2 on the 1N821 Sz, 40, 01 %/°C
next page and the graphs 2 0,
on pages 4 and 5) 1N823 Sz 10, 005 %/°C
IN825 Sz 0, 002 %/°C
1N827 Sz +0, 001 %/°C
1N829 Sz 10, 0005 %/°C
Differential resistance at Iz = 7,5 mA rdgiff < 15 Q
1) For accuracy of I7 see graphs on pages 4 and 5.
2 March 1974




| IN821; 1N823
| IN825. IN827
\ IN829

Note 1 Iz tolerance and stability of 17.

The quoted values of AVyef are based on a constant current 1z. Two factors can
cause Vref to change, namely the differential resistance rgiff and the temperature
coefficient Sz.

a As the max. rgiff of the device can be 152, a change of 0,01 mA in the current
through the reference diode will result in a AVyef of 0,01 mA x 15 = 0,15 mV.
This level of AVyef is not significant on a 1N821 (AVref <96 mV), it is however
very significant on a 1N829 (AVyef <5 mV).

b The temperature coefficient of the reference voltage Sz is a function of 17.
Reference diodes are classified at the specified test current and the Sz of the
reference diode will be different at different levels of 1z. The absolute value of
Iz is important, however, the stability of Iy, once the level has been set, is far
more significant. This applies particularly to the 1N829.

The effect of 17 stability on Sz is shown in the graph on page 5.

Note 2 Voltage excursion (AVref and temperature coefficient).

All reference diodes are characterized by the 'box method'. This guarantees a
maximum voltage excursion (AVyef) over the specified temperature range, at the
specified test current (Iz), verified by tests at indicated temperature points within
the range. Vy is measured and recorded at each temperature specified. The AV yef
between the highest and lowest values must not exceed the maximum AVyef given.
The temperature coefficient, therefore is given only as a reference; but may be
derived from:

(Vref 1 - Vref 2) x 100

= - %/°C
(Tamb 2 = Tamb 1) X Vref nom

Sz

March 1974 3



IN821; IN823
IN825; IN827
IN829

il

////7 ‘M////////A

-100mv +100mv

7267436

\

Maximum reference voltage variation (line section) caused by temperature variations
within the range from ~55 °C to +100 ©C at a constant working current of 7,5 mA. The
voltage variations may shift horizontally within the shaded area. The zero point may
vary from 5890 mV to 6510 mV and differs from diode to diode.

10 1T v 7T 1
554425 A4+ 100
Iz 74 -
(mA) 47
7,5
A7
Z
| Tamp =+ 100 °C_|_A /|
5 ,/ //
ol 7
+25 -55
2,5
0
-75 -50 -25 0 25 50 75

max. AVyef (mV; (referenced to Iz =7,5mA)

March 1974



IN821; IN823

IN825; IN827
iN829
D 4460
w 1,0 L[ 1
E i; =7,5mA
3 | Bandwidth=500Hz |-
208
o
c
©
g ¥ 4
o
5 0,6
% J
o
g J
E 0,4 VA
5 7
=
0,2 - —
-7 —_—
1] "4
10 100 1000
f. centre frequency (kHz)
~ +0 15 7267085 —~
9Q ! typical change of temperature coefficient 9]
; versus working current L +0,002 §
8 S
5 +0,1° §
2 2
o &
# -+0,001 8
% 40,05 = o
¢ 2
: :
g u §
- 0 0
g - g
g - 8
§ H
~ -0,05 &
& --0,001 §
E] 7 £
g z
Z
-0,1
/
-0,002
-0,15
4 5 6 7 8 9 10 11
Iz (mA)
March 1974 S
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IN825; IN827
IN829
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D4L462
1000
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©
A
A\
\
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A\
N
AN _
mb =
\§\\ '180 o°C
\\s 25 °C
-55°C \§ A
10 W N
N\
AN
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AN\
NN
N
1
! 10 Iz (mA) 100
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(Low power)






BY184

SILICON HIGH-VOLTAGE DIODE

Diode in a plastic envelope. It is intended for use as ng supply in colour television receivers.

QUICK REFERENCE DATA

Crest working reverse voltage VRwM max 1500 V
Repetitive peak reverse voltage VRRM max 1800 V
Average forward current If(AV) max 50 MA «—
Repetitive peak forward current IFERM max 400 mA
Operating junction temperature Tj max 85 °C
Reverse recovery charge Qg typ 1 nC
MECHANICAL DATA Dimensions in mm
SOD-34 (long leads) 'ﬁ: r:“‘-‘i - /b
"]m% x_( not tinned \-\*7“% x[‘*
a K
— 1 n _7* s
35 8 e
max L: :“:

72657771

L— min. mounting width 18 ———s

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC recommendation
68-2 (test D, severity 1V, 6 cycles).

Cathode indicated by coloured band. The diodes are type-branded

) Mullard W( o 80



BY184

L

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

Voltages
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

Non-repetitive peak forward current
(t< 10 ms)

Temperatures
Storage temperature
Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS

Forward voltage at Ig = 100 mA; Tj=750°C
Reverse current at VR = 1500 V; Tj =75 0C
Reverse recovery charge when switched from

IF=10mA to VR =2 V with

dip _ . T. = 26 O
a;(——smA/us, Tl 25 0C

VRwM max 1500 V
VRRM max 1800 Vv

VRSM  max 1800 Vv

IF(AV) max 5,0 mA
'FRM  max 400 mA

IESMm max 5 A
Tstg —65 to +100 °C
T max 85 OC
Rthja = 1756 oc/w
Vg < 5V
IR < 10 pA
Qg typ 1 nC
dig
ot
time
Qg
7277099

April 1977



BY184

Silicon high-voltage diode
L]
75 7262823.1
max permissible average
forward current
'F(av) Vg = 1500 V
{mA)
5
25 \
-
=
0 \ =
0 70 Tamp (°C) 80
4
0 T e
[1VR =150
typical values || Ig R ov
Ig (mA)
(mA)
4
100 ; 108 /
f typ4
i %
I
50 1 102 b4
I
Tj=85°C f 25 oc
Vi
4
-
0 . 10
1 3 Vg 5 0 50 Tj(°C) 100

April 1977
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J§

THITT

APPLICATION INFORMATION '

Basic circuit for \/92 supply in colour television receivers
Stable continuous operation is ensured at an ambient temperature up to 70 ©OC.

-—

horizontal
defiection

to V,
transformer 92

% 7277100

Vim = 1500 v

64 us -

VO(AV) =1500 V

7277101

April 1977



FAST SOFT-RECOVERY BY206
RECTIFIER DIODES BY207

Silicon double-diffused rectifier diodes in plastic envelopes.

They are intended for use as top level detector, scan rectifier for the supply of small-
signal parts in television and other h. f. power supplies. The devices feature non-snap-
off characteristics.

QUICK REFERENCE DATA
BY206 | BY207
Repetitive peak reverse voltage VRRrM  max. v
Average forward current IFAv) max. A
Non-repetitive peak forward current IFsm max. A
Reverse recovery time trr < ns
MECHANICAL DATA Dimensions in mm

Conforms to B.S. 3934 SO-8 J.E.D.E.C. DO-14
The diodes are type branded

not tinned

2max 0.56 max

Qa
[———

%
234 i 25.4min 5.85 25.4min I
330

7.62
Colour band indicates cathode D 5090

The sealing of these plastic envelopes withstands the accelerated damp heat test of
I1.E. C. recommendation 68-2 (test D, severity IV, 6 cycles)

Available for current production only; for new designs successors BYV95 or BAS11
are recommended.

Mullard

September 1980 BY206 Page 1
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages BY206 | BY207
Non-repetitive peak reverse voltage (t < 10 ms) VRSM max. v
Repetitive peak reverse voltage (t < 12 ps) VRRM  max. v
Working reverse voltage VRW max. A%
Continuous reverse voltage VR max., A%
Currents
Average forward current (averaged over

any 20 ms period; see also pages 4,5, 8)

VRW = VR Wmax IF(av) max. 0,4 A
VRw =80V IF@ay) max. 0,5 A

Repetitive peak forward current IFRM max. 3,0 A
Repetitive peak forward current

(6 =0,03; f =215 kHz) IFRM max. 5,0 A
Non-repetitive peak forward current

(t = 10 ms; half sine-wave)

Tj = 150 OC prior to surge IFSM max. 15 A
Temperatures
Storage temperature Tstg -65 to +125 oC
Operating junction temperature Tj max. 150 oC
THERMAL RESISTANCE See page 3
CHARACTERISTICS
Forward voltage

Ip =2 A; Tj = 25 °C VE < 1,55 v
Reverse current BY206 | BY207

VR = VRWmax; Tj = 125 °C IR <

Tj= 250C I <

Reverse recovery when switched from
I =0,4 A to VR 250V with
~dig/dt = 0,4 A/ps; Tj =25 0C

Recovery charge Qs < 60
Recovery time trr < 1,0
Fall time tf > 60

1) Measured under pulse conditions to avoid excessive dissipation.

nC

us
ns

Mullard

BY206 Page 2



FAST SOFT-RECOVERY BY206
RECTIFIER DIODES BY207

CHARACTERISTICS (continued)

Reverse recovery when switched from

Ig =10 mA to VR > 50 V with
~dl/dt = 0,5 A/us; Tj = 25 °C

Recovery time ter < 300 ns

Ip

THERMAL RESISTANCE (influence of mounting method)

The quoted values of Reh j-a should be used only when no other leads run to the tie-points.
If leads of other dxssmatmg components share the same tie-points, the thermal resist-
ance will be higher than that quoted.

1.

2,

Mounted to solder tags at a

lead-length a = 10 mm R 5., = 150 °C/W —a

th j-a "l
Mounted to solder tags at ! | % | |
a = maximum lead-length R . 200 °C/wW g
Mounted on printed-wiring board “a
with a small area of copper at a ( l::‘ ) l
lead-length a > 5 mm Rep j-a= 200 °C /W - L

2259018

SOLDERING AND MOUNTING NOTES

1,
2.

3.

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

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

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

Mullard

BY206 Page 3
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1 7259023.2
Pot a= IFRus) per diode Vrw <60V
(W) IFlAv)pef diode
] \\
Y /12
mounting
a=254+1/F A/ "R-load \method 1
0,5 ~
3-1/1/ N\
/97 QN
3,5 N M,57 2 and
2
4 N
| XC
1]
] 0,25 05 Iran(A) O 50 100 Tamb(°C) 150
1 7259024,
Prot o= LF(Rus) per diode Vaw =300V
(W) Ir(av)per diode
05 a=25%+.1/ / A—1R-load mounting
’ 3-A/A/ /2 method 1
/0, QN
35 N WA
2 ‘l2and 3\
4
AN
‘\\\\
N,
- )
N
0 A
0 0,25 05 Ican(A) O 50 100 Tamp(°C) 150

Mullard
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FAST SOFT-RECOVERY BY206

RECTIFIER DIODES BY207
1 72673464
Ptot -
W) ~ IF(RMS) per diode Vyw =500V
a= IF(AV) per diode
0,75
mounting
2,5-2- method 1
os SR il
ik // 1.2 |
» 2and 3 \
a-4 / / R-load N \
A//;’// N
/ N
0,25
B /4 ANN
/4 N
d A
\ .|
o Ll N
v 0,25 0.5 0 50 100 150
Ipav) (A) Tamb (°C)

Mullard
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7259025 2

2 T T T T

1 maximum permissible non-repetitive| ]

FSM peak forward current based on
(a) sinusoidal currents (f=50Hz) m
1F| i
15 | L]
[\ K time tﬂh

\ each current pulse is followed by
N the working reverse voltage 1

10 \\

Ny Tj=150°C{prior to surge)

N
Ny
> TH~
~]
™
0 2
1072 107" 1 10 duration (s} 10
7262785.1
3 — T :
T;= 25°C I
———T,=150%
(A) 1
7 q
4
2 |
I
7 4
a I I
2 Erfe
1 i
Fi
I
|
4
A
# 4
, A
0
0 1 Ve (V) 2

Mullard
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FAST SOFT-RECOVERY BY206
RECTIFIER DIODES BY207

7262787
100 =
minimum value of series resistance +__| " lQ I ] / )
R¢ (including the transformer resis- I Y ’LQQ i o
VI(RMS) |tance) required to limit the initial  + O A— 0
(v) peak rectifier current with capaci- N SOA
tive load
,1
75 /.
/i
y.
50
y
//
25 /
D4
0
0 1 2 3

Mullard

BY206 Page 7
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EXAMPLE OF OPERATION WITH C LOAD EXAMPLE OF OPERATION WITH R LOAD

1262786 72590221

- N D ) 0 |
Re=5Q HENEEREREEN
0.4 mounting method 1 (see page 3}
’ || maximum permissible average
Irav) V] _Dv, Ry, forward current
A)
O
0,3
IF(AV)
(A)
ol VRWGSOV
0.2 08 M
\ R AN
\ RWmax
\\
\ N N,
0,1 \ 0,25 PN
\ N
‘\ \
N
0 \ 0 Ll S
0 50 100 150 0 50 0o
Tamb (°C)
, ztonsney
Q : I=2000mA typlcal volues o
N A1000mA r =50V [
(nC) ] mA J~7'imt,=25°c B
A _200ma g
» s I
10 1 | |IET"I <!
—” 50mA [ H
— A TTTIT F F 0
- T [
T dI 4
P 20mA ~dt
Zsatiie=amminil NG
- 10mA 0
z N
7 / 5mA [R OS
7
7
Q’, 0 00 1000 - c(l,_t (mA/us)

Mullard
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FAST SOFT-RECOVERY BY206

RECTIFIER DIODES BY207
]00 — 7Izo‘u>est
Q .5;6-;02::0'»4 typl?at vole H

s 4 500mA— V=50V [
(nC) £ 00mA Toms=75°C {11
p 7 10oma
- T1TTT
4 50mA
10 = - ANNIIE
: mé I _IF i
— HH _dI H
1OmA dt nl
/A L-:-:- i 10 tire
Y L
1 ' lr S i
al
10 100 00 _dI (mA/us)
dt
100 - Ig'orbZOOOmA 7208461
Q SO Fypleal voluves ELTH
s 7 00 A Vo250V HH
(nC) ght m, Tomb=125°C [TT1]
o _A—150mA
7 ?In! I
10 L —2
0mA Il £
1d \ _dl
t /, i __.——SH;A dt j
i time |
/ "1 _T_M i_T ‘T @ 4
1 ] Iy Qs
0,.’7 )
10 100 1000 ..g% (mA/us)

Mullard

BY206 Page 9
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HHTN

102

7259026
T 71
| 1 1
f=1MHz
Tj=25°C up t0125°C
Cq
(pF)
NN
N
\\\\~ typ
B N
\\
N
N~
~
1
! 10 10° VR (V) 10°

Mullard
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BY210 SERIES

FAST SOFT-RECOVERY DIODES

A range of plastic-encapsulated fast-switching silicon rectifier diodes with “non snap-off’’ characteristics.
The diodes are intended for use in scan rectification, switched-mode power supplies and high-speed
converter applications.

QUICK REFERENCE DATA

BY210-400 | 600 | 800

Repetitive peak reverse voltage VRRM max. 400| 600 | 800 V
—————

Repetitive peak forward current IFRM  max. 5.0 A
Non-repetitive peak forward

current {t = 10 ms) IESMm max. 30 A
Reverse recovery time ter < 400 ns
MECHANICAL DATA Dimensions in mm
Fig.1 DO—15

Coloured band indicates

3.2 cathode 0.86
max max

=

25.4_,L_ 6.4 - 25.4
min max min

The diodes are type branded. D2523¢C

AVAILABLE FOR CURRENT PRODUCTION ONLY
FOR NEW DESIGNS THE FOLLOWING SUCCESSOR TYPES ARE RECOMMENDED:

BY210-400 = BYV95B
BY210-600 = BYV95C
BY210-800 = BYVI6D

1

0 Mullard —W ( October 1979 ]



BY210 SERIES

RATINGS

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

Voltages

Repetitive peak reverse voltage

Non-repetitive peak reverse voltage
(t< 10 ms)

Currents
Forward current (d.c.)*
Repetitive peak forward current

Non-repetitive peak forward current
(t< 10 ms)

Temperatures
Storage temperature
Junction temperature

THERMAL RESISTANCE

CHARACTERISTICS
Forward voltage
IF=1.0A, Tj=25°C

Reverse current
VR = VRgmmax., Tj = 26 °C
VR = VRRMmax., Tj = Tjmax.

Capacitance
VR=150V, Tj=+25 10 +125 °C

*Provided leads are maintained at 25 °C 1 cm from the diode body

VRRM max.
VRsM  max.
Ig max.
IFRM max.
IFsm max.
Tstq

Tj max.
See page 4

Vg <

IR <

IR <
Cd typ.

BY210-400 | 600 | 800

400 600 | 800

400 600 | 800

1.0
5.0

30

~—65 to +125
+125 | +125 | +100

1.3

10
200

4.0

Y

\

oc

HA
MA

pF

October 1979



Fast soft-recovery rectifier diodes

BY210 SERIES

CHARACTERISTICS (continued)

Reverse recovery when switched from

dl
I =400 mA to VR >50 V, Tj = 25 °C - at_f. = BA/us 0.4A/us
Recovered charge Qg < 160 60 nC
Recovery time trr < 04 1.0 ps
Fall time tf > 100 100 ns
|y,
dl¢
dt
el B
4 time
pu———
dlg 0% %%
Q. at
IR t'_’ 1272618

Fig.2 Definition of reverse recovery

October 1979 3



BY210 SERIES

150 D6053
ot
Rthjea {111 3
{°c/W) + -
100 =12
-
oy passt
1
pmaront
-
50 =
Il- L—=f :-— L ..:
i
—_{ 3
———
h—
M—
h—
———
h—
h—
0
0 0.5 10 1.5 20
) Lead length (cm)
Fig.3 Thermal resistance plotted against lead length for various mountings.
Curve Mounting
Infinite heatsink at end of lead
2 Typical printed circuit with large area of copper (= 1.5 cm?)
3 Tag mounting
N.B. The values of Ry, apply only if no other dissipating components share the same mounting point.
4 October 1979



BY210 SERIES

Fast soft-recovery rectifier diodes

OPERATING NOTES
1. Total power dissipation comprises 3 parts, namely:—

Piot = PE(AV) t PR(AV) * (VR X IR x duty cycle)
where PE(ay) and PR(Ay) are derived from graphs on page 6.
Pr(Av) is the normal forward power dissipation.
PR{AV) is the switching loss due to hole storage. This appears as a charge which builds up in the
junction after forward current has been flowing. The combination of stored charge and reverse

voltage results in reverse power loss which contributes to an increase in Ti'

2. Thermal resistance may be derived from:—

_ Tj max. —Tamp max.

Rth
Piot

Once Ry, has been determined, reference to graph on page 4 will show the practical mounting
condition required.

3. Practical example
Consider a diode used as a scan rectifier:—

frequency = 16 kHz
duty cycle - 92ms = 0.8 (scan rectification)
64 us
Tamp Max. = 5B50C
Switched from 0.5 A (assume a square wave)
to 400V
at a rate of —~5 Alus
therefore
Pe(ay) from graph onpage6=0.5W
PRr(av) from graphonpage6=0.26W
therefore Ptot=0.76 W

{Ignore VR x IR x duty cycle as this is very small compared to PE(ay) + PR{AV)- In practice the
worst case is, in example, 400 x 200 x 10-¢ x %% =0.015 W)

therefore R . .
Maximum allowable thermal resistance is:—

T; max. —T. max. 125 —55
! amb ™ - =92 0C/W
Piot 0.76

i.e. Curve 2 on the Mounting Conditions graph.

October 1979
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BY210 SERIES J L

06681 D6682
P vy HEHHHHHHHHTHT I LLL]
(W) Note :- Graph applies for PR.F 2 50 Hz (A) Tj=25°C
r 5 typ T max —1+
15 4 |
— d=1.0/710.5 17103 11 0.2
|
|
3 I
1.0 f
0.1 1 ) 1 1
0.5
0051 1 J 4
rm— 0 0 4
m— 0 1 2 3 4 5 0 0.5 1.0 15 20
i Ir peak(A) Ve (V
Fig.4 Fig.5 F (V)
06681
] L1 ] flkHz)=] | |
1.0 5.0 2 5 10 16 [120
3 .
I
05| h N o
dI - A
qt- 0.3 S \
(A/us)
1
Ig (A) |+ 2.0 1.0 0 = L1t VelV)=
F 0.1 - - 100
0.2 O - 20
03 N 300
h 0.4 P, 400
R(AV) N e
(W) -—0.5 NCINCT500
0.6 ™ 0
0.7 700
0.8 800
Ip = Forward current just before switching off Tj = Tj max
HENEEEENEEEENEREENANEENEENEEN|

Fig.6 Nomogram: power loss PR(ay) due to switching only (to be added to forward and reverse power
losses.

6 October 197ﬂ (



BY228

PARALLEL EFFICIENCY DIODE

Double-diffused passivated rectifier diode in a hermetically sealed axial-leaded glass envelope,

intended for use as efficiency
receivers. The device features

QUICK REFERENCE DATA

diode in transistorized horizontal deflection circuits of television
high reverse voltage capability with controlled recovery time.

Repetitive peak reverse voltage VRRM max. 1500 V

Working peak forward current lFWM max. 5 A
Repetitive peak forward current IFRM max. 10 A

Total reverse recovery time

ttot < 20 ps

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOD-64.
a k J
1,35
\ 30 | 1) vﬁux
i
-'J 45 l—— 28 e 50 ple—— [} —
max min max min 7277626

The marking band indicates the cathode.
The diodes are type-branded

T

Mullard ] f
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Non-rep_etitive peak reverse voltage

during flashover of picture tube VRSM max. 1650 V
Repetitive peak reverse voltage VRRM max. 1500 V
Working reverse voltage VRw max. 1500 V
Working peak forward current IFWM max. 5 A
Repetitive peak forward current IERM max. 10 A

Non-repetitive peak forward current
t = 10 ms; half sine-wave; Tj =1400C

prior fo surge; with reapplied VRwmax IFSM max. 50 A
Storage temperature Tstg -65 to +175 OC
Junction temperature Tj max. 140 °C
THERMAL RESISTANCE

Influenca of mounting method

e The quoted value of Ry j.a should be used only when no leads of other dissipating components run to
— d vall thj-a
e the same tie-points.
- Thermal resistance from junction to ambient when
mounted on a 1,5 mm thick epoxy-glass printed-
circuit board; Cu-thickness = 40 um; Fig. 2 Rih j-a = 75 oc/W
50—
— 25 —» '
) i
e
T +® 1 50
|
1 l _ ¥
—»lle-2
—= ‘3
7272733 _f
Fig. 2.
MOUNTING AND SOLDERING NOTES
Introduction
Excessive forces or temperatures applied to a diode may cause serious damage to the diode. To avoid
damage when soldering and mounting, the following rules have to be followed.
Bending
During bending, the leads must be supported between body and bending point. Axial forces on the
body during the bending process must not exceed 50 N. Perpendicular force on the body must be
avoided as much as possible, however, if present, it shall not exceed 10 N. Bending the leads through
900 is allowed at any distance from the studs when it is possible to support the leads during the
bending without contacting envelope or solder joints.
2

June 19781 (



Parallel efficiency diode J L BY228

Twisting

Twisting the leads is allowed at any distance from the body if the lead is properly clamped between
stud and twisting point. Without clamping, twisting is allowed only at a distance > 5 mm from the
studs, the torque-angle must not exceed 300,

Soldering

The minimum distance of soldering point to stud is 2 mm, the maximum allowed solder temperature
is 300 OC, and the soldering time must not be longer than 10 seconds.

Prevent fast cooling after soldering.

When the device has to be mounted with straight or short-cropped leads, the leads should be soldered

individually; bent leads may be soldered simultaneously. Do not correct the position of an already
soldered device by pushing, pulling or twisting the body.

CHARACTERISTICS
Forward voltage
IF=5A;Tj=25°C VE < 16 v*
Reverse current
VR = VRWmax: Tj = 140 °C IR < 200 pA
Total reverse recovery time when switched from
IF=1A; —dlg/dt=0,06 A/us; T; = 140 °C tot < 20 ps
Ir e
/ dt ’
-— ttOt -»l
'\/' time
t
R 7278468

Fig. 3 Definition of tynt.

* Measured under pulse conditions to avoid excessive dissipation.

L
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BY228

b1}

CHARACTERISTICS (continued)
Forward recovery time when switched to

IF=5Awitht,=0,1 #S:Tj= 140 °C tr < 1 us
7278465
Ie
90%
j 10%
time
- tr le
|+t~
VF
g
80 % 100 o/
t_——‘
Y,
time
Fig. 4 Definition of tg.
6 7278467
typ max T |
e i
(A) it
LI
[]
1
4 U
1]
i
LI
ku
2 #ir
Jild
7
Fig. 5 —— Tj =250C; ——— Tj =140 OC,
0 )
0 Vovetvy 2
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Parallel efficiency diode BY228

7277831.1
15
P
tot S.R.T.
(W)
/
4
1 P y
7
y1 7 y
nAvi p 4
v 4
| A P4
7T A=+ normal T
05, A
£/
7Y
4
/vd
y. d e
=
° 0 [ 2 4 =
lrwm (A)
Fig. 6 Pyoy = power dissipation including switching losses; —— 819 lines; —— 625 lines;
S.R.T. = self regulating time-base circuit; normal = conventional deflection circuit or high-voltage
E—W modulator circuit; |y is the nominal diode current, for tolerances and spreads 25% safety
margin is taken into account.
June 1978 5



BY228

i

APPLICATION INFORMATION

In designing horizontal deflection circuits, allowance has to be made for component and operating
spreads, in order ot to exceed any Absolute Maximum Rating.

Extensive analysis have shown that for the working peak forward current and reverse voltage the totai
allowance need not to be higher than 25%. For that reason the dissipation graph (Fig. 6) is based on the
nominal |gywn; 256% safety margin for tolerance and spreads is taken into account.

— — IrrM
——1
Ie FWM
,' time
I
!
[
|
I
|
VRw
Vr }
l' v time
tp le— 72723603
e T -»|
Fig. 7 Basic waveforms.
horizontal Yy O ++
deflection
transistor Ly
0 c
BY228 T Cs

7277830 }
7

Fig. 8 Basic conventional horizontal deflection circuit.
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Parallel efficiency diode

BY228

APPLICATION INFORMATION (continued)

horizontal J
deflection ) e
transistor

7277828

> ++

.

BY228 Ly

7 +(E-W)

Fig. 9 Basic high-voltage E—W modulator circuit.

1

++

horizontal
deflection )
transistor

7277829

b4

>

4

Fig. 10 Basic self-regulating time base circuit (S.R.T.).

HIHI
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BY228

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated below.

junction

Rthj-e =12°C/wW

envelope

Rthe-tp

tie - point Rthe-a

[

Rth tp-a

7278466

ambient

The thermal resistances between envelope and tie-point, and between envelope and ambient depend on
lead length.

lead length 5 10 15 20 25 mm
Rthe-tp 7,5 15 225 30 375 oc/w
Rth e-a 310 230 190 160 145 oC/W

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um, the following
values apply:

1. Mounting similar to method given on page 2: Ry tp-a = 720C/W
2. Mounted on a printed-circuit board with a copper laminate of 1 cm?: Ry, tp-a = 58 °C/W.

Note
Any temperature can be calculated by using the dissipation graph (Fig. 6) and the above thermal model.

June 1978




SILICON EH.T. SOFT-RECOVERY RECTIFIER DIODES

E.H.T. rectifier diodes in plastic envelopes intended for high-voltage multipliers (e.g. tripler circuits)
and as focus rectifiers in colour television receivers. The device features non-snap-off characteristics.
Because of the smallness of the envelope, the diodes should be potted when used at voltages above

6 kV, see page 3.

QUICK REFERENCE DATA

Working reverse voltage VRwW max 11,6 kV
Repetitive peak reverse voltage VRRM max 12,5 kV
Average forward current IF(AVv) max 2,5 mA
Junction temperature Tj max 100 °C
Reverse recovery
Recovery charge Qg typ 25 nC
Recovery time tr typ 04 us
MECHANICAL DATA Dimensions in mm
SOD-34
25,4 15 25,4
min max min

not tinned
20 =2

.

U

L

3
£

' 0,56

W
P~

4

2C

35
max

P
[

L—— min. mounting width 18 ——»-

2C

a——
S

} max

72657773

1HHHI

Mullard W

September 1980
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BY409

RATINGS

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

Voltages

Working reverse voltage VRW max 11,5 kV
Repetitive peak reverse voltage VRRM max 12,5 kV
Non-repetitive peak reverse voltage (t < 10 ms) VRSM max 12,6 kV
Currents
Average forward current (averaged

over any 20 ms period) IF(AY) max 25 mA*
Repetitive peak forward current IFRM max 500 mA **
Temperatures
Storage temperature Tstq —65to +100 °C
Junction temperature T max 100 °C

M CHARACTERISTICS

——

— Forward voltage at I = 100 mA; Tj=100 oc Vg 36 Vv
Reverse current at Vg = 10 kV; Ti =100 °C 'R < 5 uA
Reverse recovery when switched from

IE =200 mA to VR = 100 V with
—dlg/dt = 200 mA/us; Tj=25 oC
Recovery charge Qg typ 25 nC
Recovery time trr typ 04 us
Fall time tf > 0,15 us
Ir I
dlg
dat
-~ ty———
‘ time
I3
ﬂ 0% 90%
o dt
1272479
Ir te—e
* For use as clamping diode in tripler circuits the maximum value for IF(AV) =4 mA up to
Tamb =77 ©C.
** The rectifier can withstand peak currents occurring at flashover in the picture tube.
2 September 1980



Silicon e.h.t. soft-recovery rectifier diodes BY409

7272474
max. permissible average forward current versus ambient temperature
Ir(an)
(mA) 1 \
2 \
Vrw = 8,5 kV- \
10 kV B
11,5 kV- \
1 ‘\
\
\i
BRAY
. \
0 25 50 75 Tormp (°C) 100

When used at voltages above 6 kV the diode should be potted in such a way that Ryp, .5 is less than
120 °C/W.

Typical operating circuit

l~ 7267302 .1
2

Typical applied voltage

R
) T
T V
VIW RlRM
00 _ ] time
| @«————— Tnom=64ps ————»| 12;/0 -

7265082.1

i

September 1980
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BY409

1272472

7272473 10
—T;=25°C i i typical values
— =T, =100°C 1
' YP max
200 T TF Ig
I IMARY, ()
(ma) 1 if Tj =° —
7 L 100 °C
L~
150 Y 1 i
i /
AN -
[] ] i
) 1/
1/
100 T ]
AW
117 1071
] / 25 °C—
50 17 ~
HtAmp =
) 1
L
24
0 /‘f 1072
0 25 50 Ve (V) 75 0 5 10 Vg (kV) 15

4 September 1980



PARALLEL EFFICIENCY DIODE

Double-diffused passivated rectifier diode in a hermetically sealed axial-leaded glass envelope, intended
for use as efficiency diode in transistorized horizontal deflection circuits of television receivers. The

device features high reverse voltage capability with controlled recovery time.

QUICK REFERENCE DATA

Repetitive peak reverse vo|ta§e VRRM max.

Working peak forward current 'FWM max.

Repetitive peak forward current IERM max.

Total reverse recovery time ttot <

MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-64.

a w [3 5
1,3
3¢ | il I 3 ] hax
1] I 4
28 !4 5,0 ,'_ 28 __ .
min max min 7277026

The marking band indicates the cathode.
The diodes are type-branded

D Munard w ( September 1979 1
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Non-repetitive peak reverse voltage

during flashover of picture tube VRsSM max. 1300 V
Repetitive peak reverse voltage VRRM max. 1200 V
Working peak forward current IFwm max. 5 A
Repetitive peak forward current IEFRM max. 10 A

Non-repetitive peak forward current
t= 10 ms; half sine-wave; Tj=140 oC

prior to surge; with reapplied VRwmax Iesm max. 50 A
Storage temperature Tstg —65to +175 °C
Junction temperature Tj max. 140 oC

THERMAL RESISTANCE
Influence of mounting method

The quoted value of Ryp, ja should be used only when no leads of other dissipating components run to
the same tie-points.

Thermal resistance from junction to ambient when

mounted on a 1,5 mm thick epoxy-glass printed-

circuit board; Cu-thickness > 40 um; Fig. 2 Rthj-a = 76 °c/w

Fig. 2.

MOUNTING AND SOLDERING NOTES
Introduction

Excessive forces or temperatures applied to'a diode may cause serious damage to the diode. To avoid
damage when soidering and mounting, the following rules have to be followed.

Bending

During bending, the leads must be supported between body and bending point. Axial forces on the
body during the bending process must not exceed 50 N. Perpendicular force on the body must be
avoided as much as possible, however, if present, it shail not exceed 10 N. Bending the leads through
900 is allowed at any distance from the studs when it is possible to support the leads during the
bending without contacting envelope or solder joints.

September 1979



Paralle! efficiency diode BY438

Twisting

Twisting the leads is allowed at any distance from the body if the lead is properly clamped between
stud and twisting point. Without clamping, twisting is allowed only at a distance > 5 mm from the
studs, the torque-angle must not exceed 30°.

Soldering

The minimum distance of soldering point to stud is 2 mm, the maximum allowed solder temperature is
300 ©C, and the soldering time must not be longer than 10 seconds.

Prevent fast cooling after soidering.

When the device has to be mounted with straight or short-cropped leads, the leads should be soldered
individually; bent leads may be soldered simuitaneously. Do not correct the position of an already
soldered device by pushing, pulling or twisting the body.

CHARACTERISTICS
Forward voltage

IF=5A;T;=25°C VE < 15 v*
Reverse current
VR = VRWmax: Tj = 140 °C IR < 200 pA
Total reverse recovery time when switched from
IF=1A; ~dIg/dt=0,05 A/us; Tj = 140 °C teot < 20 ps
Ie dig

/ dt

-— ttOt —D‘

time

7278468

Fig. 3 ‘Definition of tyot-

* Measured under pulse conditions to avoid excessive dissipation.

1110
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BY438

CHARACTERISTICS (continued)
Forward recovery time when switched to

IF=5Awitht,=0,1 us; Tj=1400C tfr < 1 us
72784865
Ie
f 900
j 10%
time
— tr -
- tfr —
Ve
Y
80 % 100 9%
t_{
time
Fig. 4 Definition of ty.
6 7278467
typ max ]
g U
A
( ) 1 l I
LRI
L]
4 7
I
L
LI
Livi
iy
2 'l , ll
y .|
FiTavi
4
/
y.(4
L/
0
0 T ovev) 2
Fig.6 —— Tj=26 oC; —— Tj=1400cC.
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BY438

Parallel efficiency diode
1'5 7277831.1
P T
tot S.R.T.
(W)
/
/
1 y 4
7
AW 4 r 1A
N p 4
r L/ Z
T A= normal T]
05 ars
1/
"'
/Y,
/W -
LA =
o -
0 2 ipwm(A)
Fig. 6 Pyot = power dissipation including switching losses; —— 819 lines; 625 lines;

S.R.T. = self regulating time-base circuit; normal = conventional deflection circuit or high-voltage
E—W modulator circuit; Iy is the nominal diode current, for tolerances and spreads 25% safety
margin is taken into account.
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BY438

APPLICATION INFORMATION

In designing horizontal deflection circuits, allowance has to be made for component and operating
spreads, in order not to exceed any Absolute Maximum Rating.

Extensive analysis have shown that for the working peak forward current and reverse voltage the total
allowance need not to be higher than 25%. For that reason the dissipation graph (Fig. 6) is based on the
nominal | py\; 25% safety margin for tolerance and spreads is taken into account.

Ig
1
|
1
|
|
!
!
|
Vi :
—
—
Mt
——
|4 Lg .
I time
" tp e 72723683
le— T >
Fig. 7 Basic waveforms.
horizontal 1 LYY\ O ++
deflection -[
transistor
Ly
Ct
D1
T
7277830.1 },
Fig. 8 Basic conventional horizontal deflection circuit.
D1=BYA438.
6 September 1979



Parallel efficiency diode

BY438

APPLICATION INFORMATION (continued)

L1 B

deflection
transistor

horizontal >

7277828.1 ” ”/

+(E-W)

Fig. 9 Basic high-voltage E—W modulator circuit. D1 = BY438.

1

horizontal
deflection
transistor

7277829.1

Fig. 10 Basic self-regulating time base circuit (S.R.T.). D1 = BY438.

«

1130810

w ( September 1979
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OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated below.

junction

Rihj.e = 12°C/W

envelope
Rih e-tp
tie - point H Rihe-a
F‘th tp-a
7278466

ambient

The thermal resistances between envelope and tie-point, and between envelope and ambient depend on
lead length.

lead length 5 10 15 20 25 mm
Rthe-tp 7.5 16 225 30 37,5 oc/w
Rthe-a 310 230 190 160 145 oc/w

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,56 mm thick epoxy-glass printed-circuit board with a copper-thickness > 40 um, the following
values apply:

‘1. Mounting similar to method given on page 2: Ryp, tp-a= 72 °C/W.

2. Mounted on a printed-circuit board with a copper laminate of 1 cm?: Rep, tp-a = 58 °C/W.

Note
Any temperature can be calculated by using the dissipation graph (Fig. 6) and the above thermal model.

September 1979



BY448
BY458

PARALLEL EFFICIENCY DIODES

Double-diffused passivated rectifier diodes in hermetically sealed axial-leaded glass envelopes, intended
for use as efficiency diodes in transistorized horizontal deflection circuits and PPS (power-pack system)
circuits of television receivers. The devices feature high reverse voltage capability with controlled
recovery time.

QUICK REFERENCE DATA
BY458 BY448

Repetitive peak reverse voltage VRARM max. 1200 1500 V
Working peak forward current lFwM max. 4 A
Repetitive peak forward current IFRM  max. 8 A
Total reverse recovery time ttot < 20 us
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-57.

——ﬁu . *0 81

I )} ’m' ax
Sl 38 L 28 ol 857 0| 28 .
max min max min 7277551

The marking band indicates the cathode.
The diodes are type-branded

v Mullard Y



BY448

BY458

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
BY458 BY448

Non-repetitive peak reverse voltage

during flashover of picture tube VRsSM
Repetitive peak reverse voltage VRRM
Working peak forward current lrwm
Repetitive peak forward current IFRM

Non-repetitive peak forward current
t= 10 ms; half sine-wave; Tj=1400°C

prior to surge; with reapplied VRRMmax IrsM~ max. 30 A
Storage temperature Tstg —65 to +175 oC
Operating junction temperature T max. 140 ocC

THERMAL RESISTANCE
Influence of mounting method (see also OPERATING NOTES and Fig. 11)

The quoted value of Ry, j.5 should be used only when no leads of other dissipating components run to
the same tie-points.

Thermal resistance from junction to ambient when
mounted on a 1,5 mm thick epcxy-glass printed-

circuit board; Cu-thickness = 40 um; Fig. 2 Rthja = 100 oc/w
50—
l |<-25
| ]
P
+& +@+ 50
|
} —Y
—»lle-2
et
7272733 T
Fig. 2.

MOUNTING AND SOLDERING NOTES
Introduction

Excessive forces or temperatures applied to a diode may cause serious damage to the diode. To avoid
damage when soldering and mounting, the following rules have to be followed.

Bending

During bending, the leads must be supported between body and bending point. Axial forces on the
body during the bending process must not exceed 50 N. Perpendicular force on the body must be
avoided as much as possible, however, if present, it sha!l not exceed 10 N. Bending the leads through
900 is allowed at any distance from the studs when it is possible to support the leads during the
bending without contacting envelope or solder joints.

April 1979



Parallel efficiency diodes BY448
BY458

Twisting

Twisting the leads is allowed at any distance from the body if the lead is properly clamped between
stud and twisting point. Without clamping, twisting is allowed only at a distance > 5 mm from the
studs, the torque-angle must not exceed 300.

Soldering

The minimum distance of soldering point to stud is 2 mm, the maximum allowed solder temperature
is 300 ©C, and the soldering time must not be longer than 10 seconds.

Prevent fast cooling after soldering.

When the device has to be mounted with straight or short-cropped leads, the leads should be soldered
individually; bent leads may be soldered simultaneously. Do not correct the position of an already
soldered device by pushing, pulling or twisting the body.

CHARACTERISTICS

Forward voltage
||:=3A;Ti=25°c VE < 16 V*

Reverse current
VR= VRRMmax?Tj =140°C IR < 200 uA

Total reverse recovery time when switched from
If=1A; —dlg/dt= 0,056 A/us; T; = 140 °C tiot < 20 ps

dig

/ dat

'

- ttot —|

'\/-' time

7278468

Fig. 3 Definition of tyot.

* Measured under pulse conditions to avoid excessive dissif:;ation.
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BY448
BY458

CHARACTERISTICS (continued)

Forward recovery time when switched to

Ig=4 Awitht,=0,1ps; Tj =1400C tfr
7278465
Ie
90%%o
10%
time
= tr le
-ty —|
Ve
Y
90 % 100 %/
tJ
Y.,
time
Fig. 4 Definition of t¢,.
7278902
6 11T
TTTT
max Vg
(A)
[ y
I L[4
4 I
r} 4
| 7
I
1117
i
1
2 y
/
4
" A
/17
0
0 1 VE (V) 2
Fig. 5 —Tj=25 °C;-——Tj= 140 °C.

1 us
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Parallel efficiency diodes BY448

BY458
125 7279533
Prot
(W)
/
1 L S.RT /
IZd )
/| /
7/ 17
7
: 7
0,75 i TV
/ .
4 y~
7 normal
,/
05 Vi / V.
AV 4
A -
/17 =
A/ s
0,25 AV
) A
0 -
0 1 2 3 4
Irwm (A)
Fig.6 Pyop = maximum power dissipation including switching losses; - ~ — 819 lines; —— 625 lines;

S.R.T. = self requlating time-base circuit; normal = conventional deflection circuit or high-voltage E-W
modulator circuit; |y = the nominal peak diode current, for tolerances and spreads 25% safety
margin is taken into account.
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BY448
BY458

APPLICATION INFORMATION

In designing horizontal deflection circuits, allowance has to be made for component and operating
spreads, in order not to exceed any Absolute Maximum Rating.

Extensive analysis have shown that for the working peak forward current and reverse voltage the total
allowance need not to be higher than 25%. For that reason the dissipation graph (Fig. 6) is based on the
nominal | gy 26% safety margin for tolerance and spreads is taken into account. «

. _ Trrm
T e — k’"‘ Trwwm
Ie

Vr I
| |
| g v R
I | time
tp le— ) 72723683
e T >
Fig. 7 Basic waveforms.
horizontal " 8va48 | AAAA —O ++
deflection or
transistor BY458

7277830.A ;,
7

Fig. 8 Basic conventional horizontal deflection circuit.
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Parallel sfficiency diodes

BY448
BY458

APPLICATION INFORMATION (continued)

deflection
transistor

horizontal )

Fig. 9 Basic high-voltage E-W modulator circuit.

1

horizontal
deflection
transistor

7Z277829.A

4

Fig. 10 Basic self-regulating time base circuit (S.R.T.).

Aptil 1979



BY448
BY458

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated below.

junction

Rth i‘e = 18 OC/W

envelope
Rth e-tp
tie - point ] Rihe-a
F(th tp-a
"‘=' 7279532
—
—
—
ambient
Fig. 11.
The thermal resistances between envelope and tie-point, and between envelope and ambient depend on
lead length.
lead length 5 10 15 20 25 mm
Rthe-tp 15 30 45 60 75 oc/wW
Rthe-a 580 445 350 290 245 oc/w
The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um, the following
values apply:
1. Mounting similar to method given on page 2: R¢n tpa=70 oC/w.
2. Mounted on a printed-circuit board with a copper laminate (per lead) of:
1 sz Rth tp-a =55 OC/W.
2,25 sz Rth tp-a =45 OC/W
Note
Any temperature can be calculated by using the dissipation graph (Fig. 6) and the above thermal model.
8 April 1979




BY476

SILICON EH.T. SOFT-RECOVERY RECTIFIER DIODES

E.H.T. rectifier diodes in plastic envelopes intended for high-voltage multipliers and for use in tiny
vision black-and-white television receivers. Because of the smaliness of the envelope, the diodes should
be potted when used at voltages above 9 kV, see page 3.

QUICK REFERENCE DATA

Working reverse voitage
Repetitive peak reverse voltage
Average forward current

Junction temperature

Reverse recovery
Recovery charge
Recovery time

max

VRRM max
IF(Av)  max

typ
typ

16 kv
18 kV
2,5 mA.
100 °C

2,5 nC
04 us

MECHANICAL DATA
SOD-56

Dimensions in mm

, 22 hd 18,4 - 22
il min - max min g
— not tinned — ]
g - 2
—’im%xx“ +qu4> 056
max
a k ¥
::3::;7.: “' 3¢
i b
it i
—14,2 max |- lﬁ’ ll’j:
i !
1 H

4——————— min. mounting width 25 —————w

72697011

Mullard [ =
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RATINGS

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

Voltages

Working reverse voltage VRW
Repetitive peak reverse voltage VRRM
Non-repetitive peak reverse voltage {t < 10 ms) VRSM
Currents
Average forward current (averaged
over any 20 ms period) IE(AV)
Repetitive peak forward current IERM
Temperatures
Storage temperature Tstg
Junction temperature Tj
CHARACTERISTICS
Forward voltage at ¢ = 100 mA; Tj = 100 °C Vg
Reverse current at Vg = 15 kV; T; = 100 °C IR
Reverse recovery when switched from
Ip =200 mA to Vg = 100 V with ¢
~dIg/dt =200 mA/us; Tj = 25 °C
Recovery charge Qg
Recovery time ter
Fall time i
Ie .
dlp
=
e { g | .
‘ time
b —
dig 0% 90%
Q a
IR - t' _*] T2

max 16
max 18
max 21
max 25
max 500
—65 to +100
max 100
< 44

5
typ 25
typ 04
> 0,15

* The rectifier can withstand peak currents occurring at flashover in the picture tube.

kV
kV
kV

mA
mA *

oc

oC

MA

nC
us
us

January 1978



Silicon e.h.t. soft-recovery rectifier diodes BY476

1272477

max. permissible average forward current versus ambient temperature
Irian
{mA) \
2
Vrw = 13 kv
14,5 kv \
16 kvﬂﬂ
1
\
o \
0 25 50 75 Tarm (°C) 100

When used at voltages above 9 kV diode should be potted in such a way that Ryp, j5 is less than
120 °C/W.

Typical operating circuit

|

7267302.1

Typical applied voltage

YR

[ =

\/
Vrw RlRM
l ;
00 oe time
————— Thom=64ps —————»i 16;/0 - 7265002 .1

January 1978
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BY476
7272476 10 7272475
—T=25 :c i ]L—I typical values
200 = =T;=100"C typ max
T F Ig
I / (pA)
(mA) T= 7
/ 00°
y 100°C
1 =
150 1 1
J
AN
U
100 T+
J 1, /
! LA
i 7 10~
¥ I
vi 25°C ]
50 -4 ‘
VA A
1 414
— 'V
y
— V4
— £
_— Ad C - -5 1072 0 5 20
2 5
Ve (V) Vg (kV)
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BY509

SILICON EH.T. SOFT-RECOVERY RECTIFIER DIODE

E.H.T. rectifier diode in a glass envelope intended for use in high-voltage applications such as multi-
pliers, e.g. tripler circuits, diode-split transformers. The device features non-snap-off characteristics.
Because of the smallness of the envelope, the diodes should be used in a suitable dielectric medium
(resin, oil, SF6 gas).

QUICK REFERENCE DATA

Working reverse voltage VRw max. 11,6 kV
Repetitive peak reverse voltage VRRM max. 12,5 kV
Average forward current IF(Ay) max. 4 mA
Junction temperature T max. 120 °C
Reverse recovery charge Qg < 1 nC
Reverse recovery time ter typ. 0,2 ps
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-61.
a K ‘
C a T ——— 065
’ ‘ ' f max
- m%x -— <+—— 29 min | 8 max f 29 min | 7275833.2

The cathode is indicated by a coloured band on the lead

i

v Mullard W( Sepambe 1950
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RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134).

Working reverse voltage VRw
Repetitive peak reverse voltage VRRM
Non-repetitive peak reverse voltage; t < 10 ms VRSM
Average forward current (averaged over

any 20 ms period) IF(AV)
Repetitive peak forward current IERM
Storage temperature Tstg
Junction temperature Tj

CHARACTERISTICS
Forward voltage

I|:=100mA;Ti=120°C VE
Reverse current
VR=11,5kV;Tj=120°C IR

Reverse recovery when switched from
Ig =100 mA to VR = 100 V with
—dIf/dt = 200 mA/ps; Tj= 25 oc

recovery charge Qg
recovery time tr
fall time t
¢
F I
dle
at
ety
‘ time
—
10% 90%
Qs
I 7272471.1A
R tg—o!

Fig. 2 Definitions of Qg, t,r and ty.

max.
max.
max.

max.
max.

11,6
12,5
12,5

4
500

kv
kv
kv

mA
mA*

—65 to +120 °C

max.

* The device can withstand peak currents occurring at flashover in the picture tube.

** Measured under pulse conditions to avoid excessive dissipation.

120

oc

\VASS

nC

us

July 1979



Silicon e.h.t. soft-recovery rectifier diode BY509

7282239
4
IF(AV)
(mA) \
\
\
2
\
\
|
{
Fig. 3 Maximum permissible average forward
current as a function of ambient temperature.
VR = VRWmax- The device should be mount-
ed in such a way that Ryp j.4 < 120 OC/W.
0
0 50 100 150
Tamb (°C)
Ve
P~
Oor)
T / Io T
DUT l
| A = Vo

I 7267302.1
7

Fig. 4 Typical operation circuit.

YR
o =]
VIw . Vrrm
00 time
| ¢—————Tnom=64ys ———» 12:/0 - 7265082.1

Fig. 5 Typical applied voltage.

July 1979
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BY509

(il

7282240

200

'r
(mA)

+~ L
[y

]
N~

e

h /
100 I

~
N~

0 50 100 150
Vg (V)

Fig. 6 ——Ti =250C; —— Tj =1200C.
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BYV27 SERIES

EPITAXIAL AVALANCHE DIODES

Glass passivated epitaxial rectifier diodes in hermetically sealed axial-leaded glass envelopes. They
feature low forward voltage drop, very fast recovery, very low stored charge, non-snap-off switching
characteristics and are capable of absorbing reverse transient energy {e.g. during flashover in a picture
tube). These properties make the diodes very suitable for use in switched-mode power supplies and in
general high-frequency. circuits, where low conduction and switching losses are essential.

QUICK REFERENCE DATA

BYV27-560 | 100 | 150 | 200
Repetitive peak reverse voltage VRRM max. 50 | 100 ‘ 150 ‘ 200 Vv
Continuous reverse voltage VR max. 50 | 100 | 150 |200 V
Average forward current IF(AV) max. 2 A
Non-repetitive peak reverse energy ERsm max. 20 mJ
Reverse recovery time ter < 25 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-57. The diodes are type branded

a k v
3L | r——i‘—;gg‘j

381 | - 28 ‘ 4,57 | 28
max min max min

—»|

7277551A

The marking band indicates the cathode.

Marking: BYV27-50 =BYV27-5
BYV27-100=BYV2710
BYV27-150 = BYV2715
BYV27-200=BYV2720

T
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BYV27 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYV27-50 | 100 | 150 | 200

Repetitive peak reverse voltage VRRM max. 50 ’ 100 l 150 l 200 V

Continuous reverse voltage VR max. 50 | 100 | 150 | 200 V

Average forward current {averaged
over any 20 ms period)

Tp = 75 OC; lead length = 10 mm IF(AV) max. 2 A

Tamb = 60 °C; Fig. 2 4 IF(AV) max. 1,25 A
Repetitive peak forward current IERM max. 15 A
Non-repetitive peak forward current

(t = 10 ms; half sine-wave) T; = Tj max

prior to surge; with reapplied VRRM lesm max. 50 A
Non-repetitive peak reverse avalanche

energy; IR = 600 mA; Tj = Tj max

prior to surge; with inductive

load switched off ERsm max. 20 mJ
Storage temperature Tstg —65to+ 175 oC
Junction temperature Tj max. 165 oC

HITH

THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to
tie-point at a lead length of 10 mm Rthj-tp = 46 oc/wW
2. Thermal resistance from junction to
ambient when mounted on a 1,5 mm
thick epoxy-glass printed-circuit board;
Cu-thickness > 40 um; Fig. 2 Rthj-a = 100 oc/w

7272733

Fig. 2 Mounted on a printed-circuit board.
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Epitaxial avalanche diodes BYV27 SER|ES

CHARACTERISTICS
Tj =25 OC unless otherwise specified

BYV27-50 | 100 | 150 | 200

Reverse avalanche breakdown voltage

IR=0,1mA V(BRIR 55‘110 ’ 165 l 220 v

Forward voltage*
IF=25A; Tj=Tjmax ) VE < 0,85 \
IF=B6A VE < 1,25 \"
Reverse current
VR = VRRMmax: Tj =25 °C IR < 1 A
VR = VRRMmax: Tj= 165 °C IR < 150 HA
Reverse recovery time when switched from
IF=05Atolg=1A;measured at IR=0,25A t, < 25 ns

for definition see Figs 3 and 4

D.U.T.

1002

OSCILLOSCOPE

L] 5082 19
- ; 7217557
v

Fig. 3 Test circuit.
Input impedance oscilloscope 1 MS2; 22 pF. Rise time < 7 ns.
Source impedance 50 2. Rise time < 15 ns.

0,5

'r
(A) \ ter
0

7284329

0,5 /

1
IR
(A)

1.5
~10 0 10 30 {(ng) 50

Fig. 4 Reverse recovery time characteristic.

!
.
1
™
1) e 5 N ) A I O _‘_____

N
o

* Measured under pulse conditions to avoid excessive dissipation.

it
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BYV27 SERIES

Reverse recovery when switched from
IF=1Ato VR =30V with
—dIg/dt =20 A/us (see Fig. 5)

recovered charge Q < 15 nC
recovery time ter < 50 ns
1
F Ir
ol
dt
——— tpp ——
¢ time
I
10% T
1000
Qs
7270734.2A
Ig
Fig. 5 Definitions of t; and Qg.
6 7279919.2 3 7279920.1
IF P
(A) T, = 165°C L 25°C (w)
a=3112,5M2 1
f Vi A7
4 ] / 2 A \‘?
I y £/
ya/, 7]
AL
] Y7111
/
y,
2 T 1 £ 1’/
1] Y 7 7/
y/
{ /
7T V,
/
0 £ ‘0 [
0 1 VE (V) 2
F 0 T ipay) (A2
Fig. 6 Forward current as a function of the Fig. 7 Power dissipation (forward plus leakage
maximum forward voltage. current) as a function of the average forward

current. Pulsed reverse voltage; § = 50%.
a=If(RMs)/IF(AV): VR = VRRMmax-

( Mullard y



Epitaxial avalanche diodes BYV27 SERIES

103 7272725.1A
VR = VRRM
'R
(uA)
102 )V -
V4
max
10 .
1
1
107!
0 100 T (°c)y 200

Fig. 8 Reverse current as a function of the junction temperature.

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated on page 6.

junction

= (o]
thj-e=18°C/W

envelope

Rth e-tp

tie - point

JRth e-a

7279532

Rtn tp-a

ambient

Fig. 9 Thermal model.
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BYV27 SERIES

The thermal resistances between envelope and tie-point, and between envelope and ambient depend on

lead length.
lead length unit
thermal 5 10 15 20 25 mm
resistance
Rthe-tp 15 30 45 60 75 oc/w
Rthea 580 445 350 290 245 oc/w

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
ona 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness > 40 um, the following
values apply:
1. Mounting similar to method given in Fig. 2: Ryp tp-a = 70 °C/W.
2. Mounted on a printed-circuit board with a copper laminate (per lead) of:

1cm? Ryp tp-a = 55 °C/W

2,25 cm? Rip 1p.q = 45 OC/W

Note
Any temperature can be calculated by using the dissipation graph (Fig. 7) and the thermal model (Fig. 9).

6 July 1980 ( Mu“ard U



BYV28 SERIES

EPITAXIAL AVALANCHE DIODES

Glass passivated epitaxial rectifier diodes in hermetically sealed axial-leaded glass envelopes. They
feature low forward voltage drop, very fast recovery, very low stored charge, non-snap-off switching
characteristics and are capable of absorbing reverse transient energy (e.g. during flashover in a picture
tube}. These properties make the diodes very suitable for use in switched-mode power supplies and

in general in high-frequency circuits, where low conduction and switching losses are essential.

QUICK REFERENCE DATA

BYV28-50 | 100 | 150 | 200
Repetitive peak reverse voitage VRRM max. 50 ’ 100 t 150 I 200 Vv
Continuous reverse voltage VR max. 50 1 100 | 150 ! 200 v
Average forward current tF(AV)  max. 3,5 A E
Non-repetitive peak reverse energy ERrsm max. 20 mJ =
Reverse recovery time tyy < 30 ns -
MECHANICAL DATA Dimensions in mm

Fig. 1 SCD-64. The diodes are type-branded

7277826

The marking band indicates the cathode.
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BYV28 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134}
BYV2850 | 100 | 150 | 200

Repetitive peak reverse voltage VRRM
Continuous reverse voltage VR

Average forward current (averaged
over any 20 ms period)

Tip =75 OC; lead length = 10 mm IF(AV)
Tamb = 60 ©C; p.c.b. mounting (see Fig. 2) IF(AV)
Repetitive peak forward current {ERM

Non-repetitive peak forward current

{t=10 ms; half sine-wave) T; = Tj max

prior to surge; with reapplied Vg gm IFsm
Non-repetitive peak reverse avalanche

energy; Ig = 600 mA; Tj = Tj max

prior to surge; with inductive

load switched off ERsM

Storage temperature Tstg
Junction temperature i

THERMAL RESISTANCE
Influence of mounting method

1. Thermal resistance from junction to
tie-point at a lead length of 16 mm Rth j-tp

2. Thermal resistance from junction to
ambient when mounted on a 1,5 mm
thick epoxy-glass printed-circuit board;
Cu-thickness 2> 40 um; Fig. 2 Rin j-a

@ e 50
! 25—

—
—

! |
a~7§¢—=;
—_T?—. T.r

!
L

~»lle-2

1272733

max.

max.

max.

50 [ 100 | 150 | 200 Vv
50 | 100 | 150 | 200 V
3,5 A
18 A
25 A
80 A
20 mJ
~65to+ 175 oC
165 oC
25 oC/W
75 oc/w

Fig. 2 Mounted on a printed-circuit board.
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Epitaxial avalanche diodes

BYV28 SERIES

CHARACTERISTICS
Tj=25 OC, unless otherwise specified

Reverse avalanche breakdown voltage

BYV2850 | 100 | 150 | 200

IR =0,1mA
Forward voltage* :
|F=3A;Tj=Tj max VE < 0,75
lg=5A VE < 1,10
Reverse current
VR = VRRMmax: Tj = 250C IR < 1
VR=VRRMmax:’Tj= 165 °C Ir < 150
Reverse recovery time when switched from
Ig=05Atolg=1A; measured at
IR = 0,25 A for definition see
Figs 3and 4 tep < 30
D.U.T.
25V
108 hd
OSCILLOSCOPE
I | 508 1Q
-
7L 7277557
4
Fig. 3 Test circuit. )
Input impedance oscitloscope 1 M2; 22 pF; Rise time < 7 ns.
Source impedance 50 2. Rise time < 15 ns.
7283589
0,5 I
Ig 5
(A) rr
0 / —
(R | TN _._/_7
0,5
1
IR
(A)
15
-10 0 10 20 30 50
t (ns)

Fig. 4 Reverse recovery time characteristic.

* Measured under pulse conditions to avoid excessive dissipation.

—

Verir > 55 | 110 | 165 |220 v

\'
\

uA
uA

ns

v

Mullard ("



BYV28 SERIES

Reverse recovery when switched from .
lge=1AtoVR =30V with
—dlg/dt = 20 A/us (see Fig. 5)

recovered charge Q < 20 nC
recovery time tr < 50 ns
1
F IF
aI
dt
——— g
time
3
10%
100%/0
Qs
7270734.24
Ig
Fig. 5 Definitions of t; and Q.
12 7284377.1 6 7284378.1
g .
(A) p
10 (W)
Tj=165CC,’ 259C
T a=312,5[ 2 11,57
8 ; 4 ’
MRl / 4
iD AP
7 / 1,42
6 A 1A/
Vi 4
/
1 A/
4 LAWY 2 V4 ;/
/
'y AL
Y/
| 747,
2 7
Vi /
’ AA
0 2 0
0 L VEv) 2 0 2 1gav)(A) 4
Fig. 6 Forward current as a function of the Fig. 7 Power dissipation (forward plus leakage
maximum forward voltage. current) as a function of the average forward

current. Pulsed reverse voltage; § = 50%.
a=Ilf(RMS)/IF(AV}): VR = VRRMmax:

iy 1980 ( Mullard <



Epitaxial avalanche diodes BYV28 SERIES

103 7272725.1A
VR =VRRM
IR
(eA)
102 4
A
//
/ max
10 .
7
. V1
10!
0 100 T (°cy 200

Fig. 8 Reverse current as a function of the junction temperature.

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated on page 6.

junction

Rinj.e =12 °C/W

envelope

Rth e-tp

tie - point

] Rthe-a

7279%32A

Rth tp-a

ambient

Fig. 9 Thermal model.

V) Mullard \(



BYV28 SERIES

The thermal resistances between envelope and tie-point, and between envelope and ambient depend on
lead length.

thermal lead length unit
resistance 5 10 15 20 25 mm
Rth e-tp 7 14 21 28 35 oc/w
Rth e-a 410 300 230 185 155 oc/w

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
ona 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um, the following
vaiues apply:
1. Mounting similar to method given in Fig. 2: Ryp, tp-a = 70 °C/W.
2. Mounted on a printed-circuit board with a copper laminate (per lead) of:

1cm? Rih tp-a = 55 OC/W

2,25 sz Rth tp-a =45 oC/W

Note
Any temperature can be calculated by using the dissipation graph (Fig. 7) and the thermal model (Fig. 9).

——
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BYVO5A: B; C

AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed axial-leaded glass envelopes. They are
intended for television and industrial applications, such as switched-mode power supplies, scan
rectifiers in TV receivers, and also for use in inverter and converter applications. The devices feature
non-snap-off (soft-recovery) switching characteristics and are capable of absorbing reverse transient

energy (e.g. during flashover in the picture tube).

QUICK REFERENCE DATA

BYV95A| B \ c

Repetitive peak reverse voltage VRRM Mmax. 200 | 400 | 600 V
Continuous reverse voltage VR max 200 | 400 | 600 V
Average forward current Ig(AV) max. 15 A
Non-repetitive peak forward current IFsm max. 35 A
Non-repetitive peak reverse energy ERsm  max. 10 mJ
Reverse recovery time trr < 250 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-57.
ﬁk *0 81
) max
)
. 3 31 a 57

- - _—>
min

FUS, NI
min

The marking band indicates the cathode.

The diodes are type-branded

7277551
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BYVO5A; B; C

RATINGS

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

BYVI5A | B | c
Repetitive peak reverse voltage VRRM max. 200 | 400 | 600 Vv
Continuous reverse voltage VR max. 200 | 400 | 600 V
Average forward current (averaged
over any 20 ms period)
Ttp = 55 OC; lead length 10 mm IF(Ay) max. 1.5 A
Tamb = 55 °C; Fig. 2 IF(Av) max. 08 A
Repetitive peak forward current lFRM max. 10 A
Non-repetitive peak forward current
(t= 10 ms; half sine-wave) T = Tj max
prior to surge; VR = VRRMmax IESM max. 35 A
Non-repetitive peak reverse avalanche
energy; IR = 400 mA; Tj = Tj max
prior to surge; with inductive
load switched off ERsm  max. 10 mJ
—_— Storage temperature Tstg —65t0 + 175 oc
— Operating junction temperature Tj max. 165 oC
THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to
tie-point at a lead length of 10 mm Rth j-tp 46 o°c/w
2. Thermal resistance from junction to
ambient when mounted ona 1,5 mm
thick epoxy-glass printed-circuit board;
Cu-thickness > 40 urn; Fig. 2 Rthja = 100 oc/w
1% 50—
| 25 ——»l
t + a
T
- 7 - ! J
- D+ @ 1 50
i |
I
.‘_¢_Aﬁ-‘ T3
7272733
Fig. 2 Mounted on a printed-circuit board.
2
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Avalanche fast soft-recovery rectifier diodes BYV95A; B; C

CHARACTERISTICS

Tj=25 OC unless otherwise specified
BYV95A | B | c

Forward voltage

Ig=3A Vg < 1,6 1,6 1.6 v*
IF=3A;T;j=1650C VE < 1,35 {135 {1,365 V*
Reverse avalanche breakdown voltage
tg =0,1mA V(BR)R 300 | 500 | 700 V
Reverse current
VR = VRRMmax: Tj = 165 °C IR < 150 uA
Reverse recovery when switched from
Ig=1Ato VR =30V with
—dIp/dt =20 A/us
recovered charge Qg < 250 nC
recovery time ty < 250 ns
Maximum slope of reverse recovery current
when switched from I =1 Ato VR =30V
with —dIg/dt = 1 Alus |digrat| < 6 Alus
6 7282242
|
= H F dlg /dt
typ max /
e Vg Vg -
(A) 1 -+ g — ‘
e
* 1
+
4 L ]/ 10%
\
Lo Qs ™~ dig/dt
1/ 'R
7
i
0 Ll 1] VE
L
, 71 17
2 l
Vi
1y ~ '
\ v t
/
3 ~t
\%
0 R 7282613
0 1 VE(v) 2
Fig.3 —— T;=25 oC;——-Tj= 165 OC. Fig. 4 Definitions.

* Measured under pulse conditions to avoid excessive dissipation.
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BYVO5A; B; C

3 7282243
P
(W) a=3 252
774157 T
4 VI; 1,42 -]
2 ) 4
7 Y
/
Y /
Vi
i
/
s
'/
1 y.//)4
0
0 VIR A 2
15 7282244
' -15‘\ lead length
C 10 mm
lF(AV) L
(A)
_20\ AN\
1 A -
\
N
A
AVAY
0,5 \
\
b
0
0 100 Ttp(oc) 200

Fig. 5 Steady state power dissipation
(forward plus leakage current)
excluding switching losses as a function
of the average forward current.

The graph is for switched-mode application.
a=IF(RMS)/IF(AV): VR = VRRMmax

50%

"

7282241

Fig. 6 Maximum average forward current
as a function of the tie-point temperature;
the curves include losses due to reverse
leakage.

The graph is for switched-mode
application; VR = VRRMmax: ¢ = 50%;
a=157.

D ber 1979
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Avalanche fast soft-recovery rectifier diodes BYV95A; B; C

|d1g/dt|
(A/us)
100

80
60
40

20

15

IE(AV)
(A)

0,5

7284225
Yy
4
/
Yy
A
/,
4
Fig. 7 Maximum slope of reverse
recovery current. Tj =26 oC.
10 20
—dIg/dt (A/ps)
7282245
N

Fig. 8 Maximum average forward current

as a function of the ambient temperature;

the curve includes losses due to reverse

\ leakage.

Mounting method see Fig. 2.

The graph is for switched-mode application.

VR = VRRMmax: 8 = 50%; a = 1,67.

100 Tamb(OC) 200

December 1979 5
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BYVO5A; B; C

r —dlg/dt (A/us) TT , . : 7282614
N t—t —t 2+ 51 10 16’—20_f(kHZ)
15 <1 10NN20 ; ;
/i
N NN
4 7
12 o ]
1y N p
I y,
0,4 L |
6 4 2 0 S o
A { =k 200
05 X v
] (V)
N 400
1 17
~——H]
APR(AV) N 600
T (w)] i 17
111 115 I 11

Fig. 9 Nomogram: power loss (APR(aV)) due to switching only. To be added to steady state power
losses (see also Fig. 4).

10 7282615
trr
(ps)
= [¢
Tj=140 c::::__‘\
\.\ \§.
1 o =~ "~
25 C - o~ =
N— N lF=
e I~ ~s5A
Nd o~
\\ 5A
™~ 1A
Ni1a
10~ -
10 1 10 _dig/dt (A/us) 107

Fig. 10 Maximum values (see also Fig. 4).
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Avalanche fast soft-recovery rectifier diodes BYV95A:; B: C

1 7282616
|F =
5A
A4 A
—13A
Q - //’ 2A
( (s)) Zza
M # A
///// A
11
y 74
10! v s
T 7 7
P
Y,
,/I/
/4
max /
10-2 . 2 =
10- 1 10 _gig/dt(A/us) 10
Fig. 11 Maximum values at Tj = 25 °C (see also Fig. 4).
, 7282624
|F=
i
1 =13
P L1 /
1.4
—2A
s #dVa
. 57 ———{1A
s o -
(uC) Af o
V%
27
28
//
0,1 max
0,02 2
10~ 1 10 _—dig/dt(A/us) 10

Fig. 12 Maximum values at Tj = 140 OC (see also Fig. 4).
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BYV95A; B; C

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated below.

junction

Rehj.e = 18 °C/W

envelope
Rthe-tp
tie - point Rthe-a
Rth tp-a
7279532

ambient
Fig. 13.
The thermal resistances hetween envelope and tie-point, and between envelope and ambient depend on
lead length.
lead length 5 10 15 20 25 mm
R¢h etp 15 30 45 60 75 oc/w
Rth e-a 580 445 350 290 245 oc/w

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,56 mm thick epoxy-glass printed-circuit board with a copper-thickness > 40 um, the following
values apply:
1. Mounting similar to method given in Fig. 2: Ryp tp-a = 70 °C/W
2. Mounted on a printed-circuit board with copper laminate {per lead) of:

1 sz Rth tp-a =55 OC/W

2,25 cm? Rypy 1.5 = 45 OC/W

Note
Any temperature can be calcu'ated by using the dissipation graph (Fig. 5} and the above thermal mode!.

8 December 1979 ( Mu‘lard \:"



BYV96D
BYV96E

AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed axial-leaded glass envelopes. They are
intended for television and industrial applications, such as switched-mode power supplies, scan
rectifiers in TV receivers, and also for use in inverter and converter applications. The devices feature
non-snap-off (soft-recovery) switching characteristics and are capable of absorbing reverse transient
energy (e.g. during flashover in the picture tube).

QUICK REFERENCE DATA

BYV96D | BYVI6E

Repetitive peak reverse voltage VRRM max. 800 1000 V
Continuous reverse voltage VR max. 800 1000 V
Average forward current IF(AV) max. 15 A
Non-repetitive peak forward current IFSM max. 35 A
Non-repetitive peak reverse energy ERpsm max. 10 mJ
Reverse recovery time tr < 300 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-57.
a k )
0,81
3 2 4"‘ ax
J 381 28 57 o 28 -
max min max min 1277851

The marking band indicates the cathode.
The diodes are type-branded
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BYV96D
BYV96E

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

BYV96D | BYV96E
Repetitive peak reverse voltage VRRM max. 800 1000 Vv
Continuous reverse voitage VR max. 800 1000 Vv

—_—

Average forward current (averaged
over any 20 ms period)

Ttp = 55 OC; lead length 10 mm IF(AV) max. 156 A
Tamb = 55 ©C; Fig. 2 lF(AV) max. 08 A
Repetitive peak forward current IFRM max. 10 A

Non-repetitive peak forward current

(t = 10 ms; half sine-wave) Tj=Timax

prior to surge; VR = VRRM max lesm max. 35 A
Non-repetitive peak reverse avalanche

energy; IR = 400 mA; T = Tj max

prior to surge; with inductive

load switched off ERrsm max. 10 mJ
Storage temperature Tstg —-65to+175 ©OC
Operating junction temperature Tj max. 165 oC

THERMAL RESISTANCE
Influence of mounting method

1. Thermal resistance from junction to tie-point
at a lead length of 10 mm Rthj-tp = 46 °C/wW

2. Thermal resistance from junction to ambient when
mounted on a 1,5 mm thick epoxy-glass printed-
circuit board; Cu-thickness > 40 um; Fig. 2 Rthj-a = 100 oc/w

7272733 T

Fig. 2 Mounted on a printed-circuit board.

a
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Avalanche fast soft-recovery rectifier diodes

BYV96D
BYV96E

CHARACTERISTICS
Tj= 25 OC unless otherwise specified

Forward voltage
Ig=3A
IF=3AT= 165 °C
Reverse avalanche breakdown voltage
Ig=0,1mA
Reverse current
VR = VRRM max: Tj = 165 oC
Reverse recovery when switched from
Ig=1Ato VR =30V with
—dIp/dt = 20 A/us

recovered charge
recovery time

Maximum slope of reverse recovery current

when switched from Ig =1 Ato VR =30 V;

—dIg/dt =1 A/us

7282242
51T I T
N |
typ +4—+ mMax 4
s VF' VE
(A)
/
+
4 ! I
rBL
T , I
J
-t
o i
2 1
Y
/
V,
4
Vi
y.74
0
0 Vooveivy 2
Fig. 3 —— Tj=26°C; — — — Tj =165 °C.

BYV96D | BYV96E

VE < 16 16 V*
VE < 1,35 1,35 V*
V(BR)R > 900 1100 Vv
IR < 150 pA
Qg < 400 nC
ter < 300 ns
|digrat | < 5 Alus
' dIg/dt
- typ— l
* t
10%
\
Qs L\ﬂlﬁ/dt
Ir
VE
— '
\ v t
N
v
R 7282613

Fig. 4 Definitions of t;; and Qs.

* Measured under pulse conditions to avoid excessive dissipation.
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BYV96D

BYV96E
3 7282243 15 . 7282244
15 N lead length
C 10 mm
p 'F(AV)
(W) a=3 25 2T (A)
A 1A 120 N
HAH A2 -
2 / y 1 N
Vi 4 \
/ y / A\
J17 \
y'y \
4 \ \
/
V/ AV
1 4174 05 AVA'AY
\
\
] \
\
——— \\
m——t 0] 0
0 1 Ie(ay) (A) 2 0 100 Tip (°c) 200
Fig. 5. Fig. 6.
7284226
Fig. 5 Steady state power dissipation
Id Ig/d t| (forward plus leakage current)
(A/us) excluding switching losses as a function
100 of the average forward current.
The graph is for switched-mode application.
80 a= Ir(RMS)/IF(AV): VR = VRRM max
50%
T
60 t
VR 1282241
40 Fig. 6 Maximum average forward current
as a function of the tie-point temperature;
the curves include losses due to reverse
20 » v leakage.
7 The graph is for switched-mode
7 application; VR = VRRM max: 8 = 50%;
0 a=1,57.
0 10

Fig. 7.

20
—dlg/dt (A/us)

Fig. 7 Maximum siope of reverse
recovery current. Tj = 25 ocC.

4 December 1979
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Avalanche fast soft-recovery rectifier diodes

BYV96D

BYV96E
15 7282245
F(AV)
(A} |
1
N
A Fig. 8 Maximum average forward current
05 as a function of the ambient temperature;
’ N the curve includes losses due to reverse
leakage.
Mounting method see Fig. 2.
A .
The graph is for switched-mode application.
A VR = VRRM max: 8 =50%; a=157.
0
0 100 Tamb(OC) 200
10 7282621
try
(us)
=140°C T [~ + |~ —
i — — —
— — -~
25°C —3I~ TN
Y \"N -~ ~ IF =
T T NsA
1 — R
3 e \\
- < J5A
N
\\ N1A
1A
10—1
~107! 1 10 _dig/dt (A/us) 10?

Fig. 9 Maximum values (see also Fig. 4).
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BYV96D

BYVO6E
) 7282625
IF =
5A
1 = 4A
—13A
l,
[ 4 —{2A
1 11
V7 A
Qq . S 1A
(uC) /;/‘/ =al
// o
e
1
L1
0.1 <
max
m——d 0,02 .
10-1 1 10 _dig/dt (A/ps) 102
Fig. 10 Maximum values; T; = 26 OC (see also Fig. 4).
10 7282620
Qg
(uC)
IF =
=
L 4A
1 3A
1 A doa
P> —
A
7
o 1A
// - —
7
%27
A
»
4/
max
10-1 -
10 1 10 _dig/dt(A/us) 102

Fig. 11 Maximum values; T; = 140 OC (see also Fig. 4).
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Avalanche fast soft-recovery rectifier diodes BYV96D
BYVO6E

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated below.

junction

Rihj.e =18 °C/W

envelope
Rth e-tp
tie - point ] Rihe-a
Rth tp-a
7279532

ambient

Fig. 12.

The thermal resistances between envelope and tie-point, and between envelope and ambient depénd on
lead length.

lead length 5 10 15 20 25 mm
Rthetp 15 30 45 60 75 oc/W
Rthea 580 445 350 290 245 oc/W

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um, the following
values apply:

1. Mounting similar to method given in Fig. 2: Ryp tp.a = 70 °C/W.
2. Mounted on a printed-circuit board with copper laminate (per lead) of:

1cm? R tp.g = 65 °C/W
2,25 cm? Ryp tp.a = 45 OC/W

Note
Any temperature can be calculated by using the dissipation graph (Fig. 5) and the above thermal model.
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BYW54 to 56

3
CONTROLLED AVALANCHE RECTIFIER DIODES |

Double-diffused glass passivated rectifier diodes in hermetically sealed axial-leaded glass envelopes,
capable of absorbing reverse transients.

They are intended for rectifier applications in colour television circuits as well as general purpose appli-
cations in telephony equipment.

QUICK REFERENCE DATA

BYWS54 | BYWS5 | BYWS6

Crest working reverse voitage VRWM max. 600 800 1000 V
> 650 900 1100 V

Reverse avalanche breakdown voltage V(BR)R < 1000 1300 1600 V
Average forward current IF(AV) max. 2 2 2 A
Non-repetitive peak forward current lesMm max. 50 A
Non-repetitive peak reverse power

dissipation PRsm  max. 1 kw
Junction temperature T max. 165 oC
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-57.

a k ¥
1} a— | $)) *2;?,2
.l 3’81 ——— 2.8 ~—~| L 28

1
4,57 Y
max min max min 7277551

The marking band indicates the cathode.
The diodes are type-branded

& Products approved to CECC 50 008-015 available on request.

Y Mullard ] (



BYW54 to 56

RATINGS

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

Crest working reverse voltage
Continuous reverse voltage *

Average forward current (averaged
over any 20 ms period);
Tlead = 25 °C; Rthj-tp =50 OC/W
(mounting method 1)
Tamb = 75 ©C; R¢p j-a = 100 OC/W
(mounting method é)

Repetitive peak forward current

Non-repetitive peak forward current **
(t= 10 ms; half sine-wave} Tj = Tj max
prior to surge; VR = 0

Non-repetitive peak reverse power
dissipation (t = 20 ps; half sine-wave);
Tj = Tj max prior to surge

Non-repetitive peak reverse avalanche
mode pulse energy; IR = 1 A;

Tj = Tj max Prior to surge; with
inductive load switched off

Storage temperature '

Junction temperature *

Notes
* See also Fig. 12.

BYW54 l BYWS5 |BYW56

VRwm max. 600 800 1000 V
VR max. 600 800 1000 V

e e ——

IF(AV) max. 2 A
IF(AY) max. 08 A
IERM max. 12 A
lgsm max. 50 A
Prsm  max. 1 kW
ERsm  max. 20 mJ
Tstg -65 to +17% oC
T max. 165 oc

** The device is capable of withstanding inrush currents when a 200 uF capacitor is connected to a

220 V mains with a series resistance of 2,4 Q2.

September 198’01 (



Controlled avalanche rectifier diodes BYW54 to 56

THERMAL RESISTANCE

Influence of mounting method
1. Thermal resistance from junction to tie-point

at a lead fength a = 10 mm; Fig. 2 Rthjtp = 46 °C/W
2. Thermal resistance from junction to ambient
when mounted to solder tags at a lead length a= 10 mm; Fig. 3 R¢h j-a = 80 oC/W

3. Thermal resistance from junction to ambient when
mounted on a 1,5 mm thick epoxy-glass printed-

circuit board; Cu-thickness = 40 um; Fig. 4 Rthja = 100 °C/W
.._a-’l +—850—»
-
777 R aN\ o T i 1
/) ./ v/ /) [ ‘
72775852 _H 4 -l 5:0
Fig. 2 Mounting method 1. i
N\ a2 T —_—
1T ~ 1 ' —
G777 7777777777772 77778 %—ﬁ -
7272733 N
7277553
Fig. 3 Mounting method 2. Fig. 4 Mounting method 3.
| M80-1152/1
Rthj —a
- == ———Rihj—tp
100 - -
3 -
-
Reh -
(°c/w) - w
o]
50 -1
1y
0
0 10 20 30

40
lead length {mm)

Fig. 5 Thermal resistance as a function of lead length for mounting methods 1, 2 and 3.
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BYWS54 to 56 JL

CHARACTERISTICS

Forward voltage; Tj=250C*

IE=1A VE < 1 1 1V

Ig=10A VE < 1,65 1,65 1,65 V
Reverse avalanche breakdown voltage

> 650 900 1100 v

'R =0,1mA;Tj=25°C VBRIR < 1000 | 1300 | 1600 V
Reverse current

VR =VRWM max: Tj =25 °C** In < 1,0 A

VR = VRWM max: Tj= 100 °C IR < 10 pA

Reverse recovery charge when switched

from Ig =1 Ato VR =50 V with

—dlg/dt =5 A/us; Tj =250C Qg typ. 3 uC
Reverse recovery time when switched

fromIlg=1Ato VR =50V ati, =10%

of IR with —dIg/dt =5 A/us; Tj =250C tre typ. 2,5 us
1
F IF
d1e
dt
-t ————)
¢ time
3
10% |
1000
Qs
7210734.2A
Ip
Fig. 6 Definitions of t, and Q.
Diode capacitance
VR=0V; f=1MHz; Tj=259C C4 typ. 50 pF

* Measured under pulse conditions to avoid excessive dissipation.
** Hluminance < 500 lux (daylight); relative humidity <65%.

-
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B . o [ 1
Controlled avalanche rectifier diodes BYW54 to 56
7277556
_ 'F(RMS)
F(Av)
| VRW= VRWM
T
1125|2157
3 7 1,42
P 4
(W) mounting method
3,5 ALK AN 2 ’
N
a=4; ///j AN
1 i “
N N
/ At
/Y. A
‘\
|| ‘\‘\\
- \\\
Yy I N
0 i
0 1 IEav) (A) 2 0 100 T, (°C) 200

Fig. 7 Interrelation between the steady-state power dissipation excluding power in avalanche region
(left-hand graph), and the maximum permissible ambient temperature (no leads of other dissipating
components running to the same tie-points) in accordance with the mounting methods mentioned in

Figs 3 and 4.

7554
R : — - 727758
a= F‘RMS[ 11 2 1,57
TF(AV) 25 1.42
p | VRw= VRwM yi A
w) 4
4
I 4 y
/ 7
2 ay.
4 V. mounting method | | |
3 " 1
/ Yy
a4
35
1 a=4; “/j
A
/ 4
[
oL
0 1 igay) (A 2 0 100 Tyeaq (°C) 200

Fig. 8 Interrelation between the steady-state power dissipation excluding power in avalanche region
{left-hand graph) and the maximum permissible lead temperature.

September 1980



BYWS54 to 56 I L

It

7277558
PRSM Ti ™ Timax
(W)
103
N
2
\ -
N
\~~.
102
1 10 102 103t (us)
. . - .. 7277559
Fig. 9 Maximum permissible non-repetitive peak reverse power
dissipation in the avalanche region. PR =—--Prsm

0 L-tp-.l time

60 7277560
N
IFsm
(A) time
A
A
\
N
40 N
hJ
AN
< <
20 e
N
:. L.
<
- .
1
0 1T 17
10-2 10! 1 10 guration (s) 102

Fig. 10 Maximum permissible non-repetitive peak forward current based
on sinusoidal currents (f = 50 Hz) -
_____ Tj = Tj max Prior to surge; Vg =0

Tj =25 °C; VR = VRWM max
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Controlled avalanche rectifier diodes BYW54 to 56

103 72727251 72727271
VR = VRWMmax f = 50 Hz; sine-wave
'R 200 Rthj-a= 100 °C/W
A
(nA) T ! l
y
102 A c) 11 VBWM
ey \ '
150 VR
)4
/max
10
7 100
: L
50
<] wv] _©
.4 I
srers
10_1 0 N .
0 100 T1.(°c) 200 0 500 1000 1500
! VR, VRWM (V)
Fig. 11. Fig. 12.
15 72727241 60 7277558
[ f=1MHz
¥ Tj=25°C
! c
F d
(A) / {pF)
10 40
4
max Vg
Tj=150°Cf£T1;=25°C
5 ! .'9 ! 20
7
N
R -t typ
=y
0 = 0
0 Voovev) 2 0 50  vg(v) 100
Fig. 13. Fig. 14.
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BYWS54 to 56

103 o 7277561
Zthj-a
(°c/w)
mounting method 3
2 i N
10 H _a
2
,
10 ]
/,
'
1 H
10-!
1074 10-3 1072 107! 10 time(s) 102
Fig. 15.
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Controlled avalanche rectifier diodes BYW54 to 56

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated below.

junction

R =18 °c/w

thj-e

envelope
Rihe-tp

tie - point

-

} 7279532

Rihtp-a

ambient

Fig. 16

The thermal resistances between envelope and tie-point, and between envelope and ambient depend on
lead length.

lead length 5 10 15 20 25 mm
Rthetp 15 30 45 60 75 oc/w
Rthe-a 580 445 350 290 245 oc/W

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um, the following
values apply:

1. Mounting similar to method given in Fig. 4: Ry .5 = 70 OC/W.
2. Mounted on a printed-circuit board with copper laminate {per lead) of:

1cm? Rth tp-a =55 OC/W
2,25 sz Rth tp-a =45 OC/W

Note

Any temperature can be calculated by using the dissipation graph (Figs. 7 and 8) and the above
thermal model.

September 1980
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BYWOSA; B; C

AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed axial-leaded glass envelopes. They are

intended for television and industrial applications, such as switched-mode power supplies, scan rectifiers,
in TV receivers, and also for use in inverter and converter applications. The devices feature non-snap-
off (soft-recovery) switching characteristics and are capable of absorbing reverse transient energy (e.g.

during flashover in the picture tube).

QUICK REFERENCE DATA

Repetitive peak reverse voltage
Continuous reverse voltage

Average forward current
Non-repetitive peak forward current
Non-repetitive peak reverse energy
Reverse recovery time

VRRM mMax.
VR max.
IF(av) max.
IFSMm max.
ERSM  max.
ter <

BYW95A| B | c

200 [400 600 V
200 | 400 | 600 V
3 A

70 A

10 mJ

250 ns

MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-64.
a k v
|
|
| |
o 45 - '4—-——-— 2,8 —rl- 50 gt S—— 28 "‘*’!
max min max min 7277826

The marking band indicates the cathode.

The diodes are type-branded

Mullard
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BYWOS5A; B; C

RATINGS

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

Repetitive peak reverse voltage VRRM max.
Continuous reverse voltage VR max.
Average forward current {averaged
over any 20 ms period)
Tip =50 o¢C; lead‘ length 10 mm lg(ay) max.
Tamb =55 ©C; Fig. 2 IF(Av) max.
Repetitive peak forward current lFRM max.
Non-repetitive peak forward current
(t =10 ms; half sine-wave) Tj = Tj max
prior to surge; VR = VRRMmax IESm max.
Non-repetitive peak reverse avalanche
energy; IR = 400 mA; Tj = Tj max
prior to surge; with inductive
load switched off Ersm  max.
Storage temperature Tstg
Operating junction temperature Tj max
THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to
tie-point at a lead length of 10 mm Rth j-tp
2. Thermal resistance from junction to
ambient when mounted ona 1,5 mm
thick epoxy-glass printed-circuit board;
Cu-thickness = 40 ym; Fig. 2 Rth j-a
[¢———50 ——»
+«—25—»,
i
R
T -+ -+ 50
| |
|
| I
—»' |<—2

72

72733

BYW95A| B | c

200 | 400 | 600 V
200 | 400 | 600 V
3 A
1,25 A
15 A
70 A
10 mJ
—65to+ 175 oC
165 oC

25 oCc/W

75 oC/W

Fig. 2 Mounted on a printed-circuit board.

2 December 1979
Mullard
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Avalanche fast soft-recovery rectifier diodes BYW95A, B; C
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
BYW95A | B | c
Forward voltage
IE=5A VE < 1.5 1,5 15 Vv*
IF=5A;Tj=1650C VE < 1,26 | 1,26 | 1,26 V *
Reverse avalanche breakdown voitage
Ir=0,1mA V(BR)R > 300 | 500 | 700 V
Reverse current )
VR = VRRMmax: Tj = 165 °C IR < 150 uA
Reverse recovery when switched from
IF=1Ato VR =30V with
—dlg/dt =20 A/us
recovered charge Qg < 250 nC
recovery time ter < 250 ns
Maximum slope of reverse recovery current
when switched from [ =1 Ato VR =230V
with —dig/dt =1 A/ps |diR/dt| < 6 Alus -
15 7282246 | —
F dip/dt
e /
(A) -l — ‘
typ max | — 1
VE VE A *
10 7 10%
\
PR Qs [ dig/dt
11/ IR
N VF
A
5 Y
Z
. 1
7 v t
4 / y \ ’
7 i
\Y
0 R 7282613
0 1 VElV) 2
Fig.3 — Tj=25 oC; — — — Ti =165 ©°C. Fig. 4 Definitions.
* Measured under pulse conditions to avoid excessive dissipation.
3
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BYWO5A; B; C

6 7282247
Fig. 5 Steady state power dissipation (forward
plus leakage current) excluding switching losses

P as a function of the average forward current.
(W) a=3 2612187 The graph is for switched-mode application.
] r 1711 a=IF(RMS)/IF(AV): VR = VRRMmax
4 1 1,42 +1
II y, 50%
—_— -
t
/ i y
A VR 7282241
2
Y
] A
0
0
F(av) (A) 4
3 e 7282248
N Ieaq length
L1 115Y 10mm 11
'F(AV) X
(A)
25N
\
2 NEAY
N
\
A WAV
NLVAY
Fig. 6 Maximum average forward current as a
1 Y function of the tie-point temperature; the
curves include losses due to reverse leakage.
The graph is for switched-mode application;
A VR = VRRMmax: 8 = 50%; a = 1,567.
0
0 100 Ttp (°c) 200
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Avalanche fast soft-recovery rectifier diodes BYWG6A; B; C

7284225
|dig/dt]
(A/us)
100
/
A
4
80
Y.
L
60
/
4
40
4
20 Fig. 7 Maximum slope of reverse
y recovery current. Tj =250C.
0
0 10
—dlg/dt (A/us)
15 7282249
'Fav)
(A)
1
\
0,5
Fig: 8 Maximum average forward current as a
\ function of the ambient temperature; the curve
includes losses due to reverse leakage.
\ Mounting method see Fig. 2.
The graph is for switched-mode application;
\ VR = VRRMmax: 8 =50%;a=1,57.
0
0 100 Tamb (°c) 200
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BYWO5A; B; C

I

r —dlg/dt (A/us) TT . . 7282614
* —+ ' 2 51+1110 16 1+72011f (kHz)
>—<5~\ 10'\( 20 ’ )'
117
N LY
N 7 7
| 4 >
1 v
] VAW,
0,43 a |
6 4 2 10 : - —
P } i £ 200
0,5 N P vr
N
b (V)
AN ~ 400
1 11
uEREN
APR(AV) ™ 600
1wy ] 1T
Litis 11

Fig. 9 Nomogram: power loss (APR(Ay)) due to switching only. To be added to steady state power
losses (see also Fig. 4).

0 7282619
trr
(us)
= o
T] 140 C\‘*i;~.
‘h‘\\
\\ \s.
1 ~ 3
250C = e —— > i 3 |F=
- S~
i — “‘SA
~ —
e N 5A
N1A
Ni1a
10~ ; 2
10- 1 10 _gig/dt(A/us) 10

Fig. 10 Maximum values; for definitions see Fig. 4.
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BYWO5A; B; C

Avalanche fast soft-recovery rectifier diodes

: 7282617
A
14 A
]
2 2 P
Q
(Mé) Zza%
7%
o '
I/ / —
Zd
101 =
T -
i
P/
10-2 - 2
10” 1 10 _dip/dt(A/us) 10
Fig. 11 Maximum values; Tj = 25 OC. For definitions see Fig. 4.
0 7282618
Qg
(uC)
|F=
5A
1 4 A
1A 3A
eH——12a
/f
////2 _— 1A
7 2 1]
A
10~ < 2
1071 1 10 _qig/dt(A/us) 10

Fig. 12 Maximum values; T; = 140 OC. For definitions see Fig. 4.
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BYWOS5A; B; C

.

OPERATING NOTES

The various components of junction temperature rise above ambient, for mou nting with symmetrical
lead length, are illustrated below.

junction

Rthj.e =12 °C/W

envelope
Rth e-tp
tie - point [ Rihe-a
Rth tp-a
7279532.A
ambient
Fig. 13.

The thermal resistances between envelope and tie-point, and between envelope and ambient depend on
lead length.

lead length 5 10 15 20 25 mm
Rthetp 7 14 21 28 35 oc/wW
Rth e-a 410 300 230 185 155 oc/W

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um, the following
values apply:
1. Mounting similar to method given in Fig. 2: Ryp, tp-a = 70.9C/W.
2. Mounted on a printed-circuit board with a copper laminate {per lead) of:

1 sz Rth tp-a =55 OC/W

2,25 cm? Rth tp-a =45 OC/W

Note .
Any temperature can be calculated by using the dissipation graph (Fig. 5) and the above thermal model.

8 ‘December 1979 ( Mullard




BYW96D
BYWO6E

AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES

Glass passivated rectifier diodes in hermetically sealed axial-leaded glass envelopes. They are
intended for television and industrial applications, such as switched-mode power supplies, scan rectifiers,
in TV receivers, and also for use in inverter and converter applications. The devices feature non-snap-
off (soft-recovery) switching characteristics and are capable of absorbing reverse transient energy (e.g.
during flashover in the picture tube).

QUICK REFERENCE DATA

BYW96D | BYWOI6E

Repetitive peak reverse voltage VRRM max. 800 1000 V
Continuous reverse voltage VR max. 800 1000 V
Average forward current IF(Ay) max. 3 A -
Non-repetitive peak forward current lESM max. 70 A -
Non-repetitive peak reverse energy ERsm  max. 10 mJ -
Reverse recovery time ter < 300 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-64.
2 X —’1 35
—3 J )¢ ’rr’nox
J 45 . 28 ole 50 ole 28 >
max min max min 7277826

The marking band indicates the cathode.
The diodes are type-branded

O ; Mullard W( Doconber 1078 * 1



BYW96D
BYWO6E

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYW96D | BYW9GE

Repetitive peak reverse voltage VRRM max. 800 1000 Vv
Continuous reverse voltage VR max. 800 1000 Vv

Average forward current (averaged
over any 20 ms period)

Ttp = 50 OC; lead length 10 mm If(av) max. 3 A
Tamb =55 °C; Fig. 2 IF(AV) max. 1,25 A
Repetitive peak forward current IERM max. 15 A

Non-repetitive peak forward current

{t =10 ms; half sine-wave} Tj = Tj max

prior to surge; VR = VRRMmax IFsm max. 70 A
Non-repetitive peak reverse avalanche

energy; Ig = 400 mA; T; = Tj max

prior to surge; with inductive

load switched off Ersm  max. 10 mJ
Storage temperature Tstq —65to + 175 oc
Operating junction temperature Tj max. 165 oc

THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to tie-point
at a lead length of 10 mm Rthjep = 25 OC/W
2. Thermal resistance from junction to ambient
when mounted on a 1,5 mm thick epoxy-glass

printed-circuit board; Cu-thickness = 40 um;
Fig. 2 Rthja = 75 oc/w

»“4»2

7272733

Fig. 2 Mounted on a printed-circuit board.

December 1979
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Avalanche fast soft-recovery rectifier diodes BYW96D
BYW96E

CHARACTERISTICS
Tj=25 OC unless otherwise specified
BYW96D | BYWI6E

Forward voltage

IF=5A Vg < 1,5 15 Vv~

IF=5A;Tj=165°C VE < 1,25 1,26 V*
Reverse avalanche breakdown voltage

IR=0,1TmA V(BR)JR > 900 1100 V
Reverse current

VR = VRRMmax: Tj = 165 °C IR < 150 uA

Reverse recovery when switched from
IF=1AtoVR =30V with
—dlg/dt =20 A/us

recovered charge Qg < 400 nC
recovery time ter < 300 ns
Maximum slope of reverse recovery current
when switched from Ig =1 Ato VR =30V
with —dIg/dt = 1 A/us |digrdt] < 5 Alus
15 7282246
'F dIf/dt
(A) -ty — +
typ max | jom——
VE VF 1 bt
10 A4
ARG 10%
\
’: yi 05 ™ dl R /dt
'R
117 v
AR 4 F
7
5
/ ——_ |
u t
N \ vr
4 y, < f
A
L v
0 R 7282613
0 1 VE (V) 2
Fig. 3 —— T;=25°C; — — — Tj=165 ocC. Fig. 4 Definitions.

* Measured under pulse conditions to avoid excessive dissipation.
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BYW96D

Fig. 7.

20
—dIg/dt (A/us)

BYW96E
6 I7282247 3 q e 7282248
! X lead length
EER \ 10mm
p 'Fav) C
(W) a=3 2512157 (A)
I 1,4 2 - \
4 2 NHAY
N
IAV.'A 4
A Y/ N\
117 A\ 1\ [\
ViV 4
{1/ /
2 1
1\
\
S— 1 Z
= 4
— 0 0 X
1 o
0 2 'F(AV)(A) 4 0 00 Tp (°C) 200
Fig. 5. Fig. 6.
7284226
|d Ip/ dtl Fig. 5 Steady state power dissipation (forward
(A/us) plus leakage current) excluding switching losses
100 as a function of the average forward current.
The graph is for switched-mode application.
a=Ig(rRMS)/IF(AV): VR = VRRMmax
80
50%
60 t
VR 7282241
40
Fig. 6 Maximum average forward current as a
function of the tie-point temperature; the
20 7 curves include losses due to reverse leakage.
// The graph is for switched-mode application;
v VR = VRRMmax: 8 = 50%; a = 1,57.
0
0 10

Fig. 7 Maximum slope of reverse
recovery current. T]- =250C,

4 December 1979
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BYW96D
BYWO6E

Avalanche fast soft-recovery rectifier diodes

7282249

15

F(Av)
(A)

Fig. 8 Maximum average forward current as a
a5 function of the ambient temperature; the curve
includes losses due to reverse leakage.
Mounting method see Fig. 2.

The graph is for switched-mode application;
VR = VRRMmax: 8 = 50%; a=1,567.

0 \
0 100 Tamb (°c)y 200
10 7282623
trr R
(us) —— T;=140°C
} [~ -~
™~ L == ~4
25|°c N T+ lg=
'-4~~~~~\4 Y ~~\\ -
- ) ~N5A
1 \ L \t\\ 5
% 5A
\\ +
f ~
A, N1A
1A
10_1 1 2
10 1 10 —dIg/dt (A/us) 10

Fig. 9 Maximum values. For definitions see Fig. 4.
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BYW96D

BYWO96E k
7282626
2
IF =
_A5A
1 4A
E——3A
—+ = §i 2A
. o
Qs 1A
/ ’__.—r
(uC) /)/ /, Zaml
L~ 1A
/4/
=
% V/
/
0,1 .
max
— 002 ,
1071 1 10 —dip/dt(A/us) 10
Fig. 10 Maximum values at T; = 25 OC (see also Fig. 4).
10 7282622
Qg
(uC)
IF =
5A
,s/ 4 A
P e P
L~ 2A
1 A
Zm- 1A
ez 1111
1
max
10-1 - )
10~ 1 10 —le/dt(A/us) 10
Fig. 11 Maximum values at Tj =140 OC (see also Fig. 4).
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Avalanche fast soft-recovery rectifier diodes BYW96D

BYW96E

OPERATING NOTES

The various components of junction temperature rise above ambient, for mounting with symmetrical
lead length, are illustrated below.

junction

Rihj.e =12 °C/W

envelope
Rth e-tp
tie - point ] Rihe-a
Rth tp-a
7279532A

ambient

Fig. 12.

The thermal resistances between envelope and tie-point, and between envelope and ambient depend on
lead length.

lead length 5 10 15 20 25 mm
Rth e-tp 7 14 21 28 35 oC/W
Rth e-a 410 300 230 185 155 oCc/wW

The thermal resistance between tie-point.and ambient depends on the mounting method; for mounting
ona 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness > 40 u m, the following
values apply:
1. Mounting similar to method given in Fig. 2: R¢p tp-a = 70 O°C/W.
2. Mounted on a printed-circuit board with a copper laminate (per lead) of:

1 cmz Rth tp-a =55 OC/W

2,25 cm? Ryp, p.q = 45 O°C/W

Note
Any temperature can be calculated by using the dissipation graph (Fig. 5) and the above thermal model.

«
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BYX10

SILICON RECTIFIER DIODE

Double-diffused silicon diode in a DO-14 plastic envelope.
It is intended for low current rectifier applications.

QUICK REFERENCE DATA
Repetitive peak reverse voltage VRRM max. 1600 V
Average forward current Ipav) max. 0,5 A
Non-repetitive peak forward current Irsm max. 15 A
MECHANICAL DATA Dimensions in mm

DO-14  The diodes are type-branded

not tinned
2N

max max
- - -

a r k
Y 3 ) +0.'56
4"\0)(
_J 34 L - 25,4 73 - 29 ,

max min max min " 126978

The rounded end indicates 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).

MOUNTING METHODS see page 3.

C’ Mu“ard j (September 1980
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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 VrRwMm  max. 800 V

Repetitive peak reverse voltage (5 < 0.01) VRRM max. 1600 V
Non-repetitive peak reverse voltage (t < 10 ms) VRsSM max. 1600 V

Currents

Average forward current (averaged
over any 20 ms period)

with R lead; VRWM = VRWMmax Ipayy max. 0.36 A
VRWM =60V 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 Ipgyp max. 15 A

Temperatures
Storage temperature Tstg -65t0+150 ©°C
Junction temperature Tj max. 150 ©C
THERMAL RESISTANCE See page 3
CHARACTERISTICS
Forward voltage

Ip=2A;Tj=25°C Vg < 1.6 v 1
Reverse current

VR =800 V; T; = 125 °C IR < 50 pA

. ()
VR =800 V; Tj= 257°C Ig < 1 pA

l) Measured under pulse conditions to avoid excessive dissipation.

2 September 1972



BYX10

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 — Q]
lead-length a = 10 mm. Reh j-a = 150 °C/W —
L— 7259016

2. Mounted to solder tags at a = maximum
lead-length. R¢h j-a = 200 oc/w

3. Mounted on printed-wiring with a small { 4
area of copper at any lead—-length a. 1
Rip j-a = 200 °C/W

Z Z4
7259018

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 deviceo must notcome
into contact with or be exposed to a temperature higher than 150 "C.

September 1971 3



BYX10

EXAMPLE: Rectifier with C-load
mounting method 1(see page 3)

] 7208577 600 ] 7208578
Mmaximum permissible average Vo.lo characteristics for the [
output current for the circuits V, [circuits shown below ]

08 shown below 0
I V)
0
(A)
06 400K (Rus 5
L BOV rircu,'t I
o — ] 0 e GO
2 230y <l rlcwt ]
N e circuit
04 o i
200
it
02 A &
e 42V circuit I
I
0 . 0 : LL
0 50 100 Tomb(°C)150 0 01 0.2 0.3 circuit I and IIT

0 0.25 05 075 circuit IT
IO (A)

Ry —Ig

Circuit T =P
v v Ic iR
1 o) TCu|JR

o—
Rt
Circuit II
I
Vi — ?-
Vo RCL| R
o—o I
Rt —»Io
Circuit IT o= 1,
Vi Vo TCL RL
o v
Virmg)| Rt | cL

Circuit T 220V 8.2} 100uF
280V | 150, | 100pF

Circuit I 42v 154u | 1500pF
Circuit 1T 127v 564u | 200uF
7208584

4 I ’ “ May 1970



727250 3 7272502
. I WL
mounting method 1(see page 3) Ty= 25°C } [JINE:] (L5
max. permissible average forward _——T =150% ad 13 ’ZE__
current versus ambient temperature Ie J I'
I (A) 1
(mA) 7
Rand L load
750 2 7
H P
L
500 ~ 1
N L K i
== = N, ! H
N A v
N ),
LA AN
250 G NN
\‘&o (2N
\ OL A\ \ ' A
N TN N '\rmff=cot9=0.3n
1
0 10
0
0 50 100 150 ] 1 Ve (V) 2
Tahlb (OC) F {

20 7272500
maximum permissible non-repetitive
peak forward current based on

Iesm sinusoidal currents ( f = 50 Hz )
(A) I
Fl " ---Ipsm
15 K time
\ each current pulse is followed by
the crest working reverse voltage
-
10
N
NJ N
PN T = 150 °C (prior to surge)
5 -
-
N"’n-—.
0
102 101 1 0 duration (s) 102

October 1975 5



BYX10 |

08 T T

ITTTTT H ~N
RERTH YRR mounting method 1 see page 3HHN
PtOt \?'I fl'.?rojr NT '\?ul?\ §
(W) 2 A ¢
06 SS584
/ ;
\Z,
ot Ny
£ \
NNz
SN
Z
02 1
o [F (RMS) per diode
Ipay per diode
]
0 1B }
0 02 04 IFaviA) 061C 50 100 Tamb(°C)150
08 IF(RMS) Per diode +Hmcunting methods 2 and 3 see FHR
a=-F(RMS) | N
Prot Tray per diode page 3 3
(w) =
06 o ey
P V0.
e yn
O. N
&
04 "’4}
X
X%
N 72
NN on‘
02 KA
1
N
-
8 ¥
11
0 111 i
0 02 04 Tepy (A) 0810 50 100 TgrmpC) 150

6 May 1968



BYX10

400 7208581
v required minimum value of Rt
1(RMS)|Rt includes the transformer resistance
v)
300 X3
S
2y
7,
[ .
200
o
100 the graph takes the pos
CLA000uE sibility of the following [
1500uF spreads into account :  [T17
T 000uF mains voltage, +10°0 11
} pacitance , +30% H
0 ! resistance » —10% ]
(¢ 5 10 15 20 25 Re(£) 30

From the left hand graph on page 6 the total power dissipation can be found as a
function of the average output current.
IF(RMS) per diode
IpAV per diode
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.

Rt + Rdiff

RL and can

depends on nwR1Cy, and

The parameter a =

For the series resistance, added to limit the initial peafc rectifier current, the re-
quired minimum value can be found from the upper graph.
Rgqiff is shown onpage 5 upper figure.

May 1970 ” 7






MAINTENANCE TYPE BYX36
SERIES

SILICON RECTIFIER DIODES

Diffused silicon rectifier diodes in DO-15 plastic envelopes for general purposes.
The series consists of the following types: BYX36-150, BYX36-300, BYX36-600.

QUICK REFERENCE DATA
BYX36-150 | 300 | 600

Crest working reverse voltage VRwM max. 100}200| 400 V
Repetitive peak reverse voltage VRRM max. 1501 3001600 V
Average forward current with R load -

up to Tymp = 45 0C IFAv) max. 1,0 A
Non-repetitive peak forward current

=10 ms; Tj = 125 °C prior to surge IFsM max. 30 A
Junction temperature Ti max. 125 oc
MECHANICAL DATA Dimensions in mm

DO - 15 (SOD - 40) The diodes are type-branded

. 254, 65 254
min - i max min
3 __{—not tinned—{ 3
| max [* | max [*

a ‘ k +

@ 3 3 0586
*

33

max

7269419

-—

Cathode indicated by coloured band

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

Successor types are BYW54

D Mu||ard w (September 1979
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BYX55
SERIES

FAST SOFT-RECOVERY RECTIFIER DIODES

Silicon double-diffused rectifier diodes in plastic envelopes.
They are intended for use in inverter and converter applications, and in switched-mode
power supplies, scan rectifiers in television receivers and other h.f. power supplies.

The devices feature non-snap-off characteristics.

QUICK REFERENCE DATA

Working reverse voltage

Repetitive peak reverse voltage

Average forward current

Non-repetitive peak forward current

t =10 ms; Tj = 125 OC prior to surge
Junction temperature
Reverse recovery charge when switched

from Ip = 1 A to VR 250 V with
-dI/dt = 1 A/ps; Ty =25 °C

VrRw
VRRM

Irav)

Ipsm

Tj,

Qs

BYX55-350 | 600

max.

max,

max,

max.

max.

300
350

500 V
600 V

1,2

40
125

120

oC

nC

MECHANICAL DATA
SOD - 18 The diodes are type-branded

not tinned
h -/‘/ \
r 4

-
max’

Dimensions in mm

— 1,05

max

a k 4
| 3
/ '
65 _, | 24 | 12,5 24
max min rnax min

The rounded end indicates the cathode

7265747

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC

recommendation 68-2 (test D, severity IV, 6 cycles).

For current production only; for new designs successors BYV95 and BYW9S are

recommended.

-

\3 Mu“ ard W Feptember 1979



BYX55
SERIES

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages BYX55 - 350 |-600
Continuous reverse voltage VR max. 300 [ 500 V
Working reverse voltage VRW max. 300 | 500 V
Repetitive peak reverse voltage (t < 10 ps) VRRM max. 350 | 600 V
Non-repetitive peak reverse voltage
(t < 10 ms) VRsMm max. 350 ) 600 V
— et
Currents
Average forward current (averaged over
any 20 ms period), see also pages 4 and 5 IF(AV) max. 1.2 A
Repetitive peak forward current IrrRM max. 8 A
— Repetitive peak forward current
(6 <0.04; f > 15 kHz) IerMm max. 15 A
Non-repetitive peak forward current
(t = 10 ms; half sine wave)
Tj =125 OC prior to surge Ipsm max. 40 A
Rate of change of commutation current dl
See also nomogram on page 6 5% max. 20 A/us
Temperatures
Storage temperature " Tstg ~40 to+125 °C
Junction temperature Tj max. 125 °C
THERMAL RESISTANCE See page 3
CHARACTERISTICS
Forward voltage
g = 5 A; Tj = 25 °C Vg < .25 vh
Reverse current
o
VR = VR Wmax; Tj =125 "°C Ip 0.75 mA
- - 0,
VR = VR Wmax; Tj = 25°C IR 10 pa
Capacitance at £ =1 MHz
VR =250 V; Tj = 25 to 125 °C Cq typ. 8 pF

1y Measured under pulse conditions to avoid excessive dissipation.

September 1977



BYX55
SERIES

CHARACTERISTICS (continued)
Reverse recovery when switched from

Ig =1AtoVR 250V with —dI/dt = Alus
Ty=250C

Recovery charge Qs nC
Recovery time trr ns
Fall time tf ns

I
THERMAL RESISTANCE (influence of mounting method)

The quoted values of Rth j-a should be used only when no other leads run to the tie-points.
If the leads of other dissipating components share the same tie-points, the thermal re-
sistance will be higher than that quoted.

m—o—»l
1. Mounted on solder tags at a

‘ |
lead-length: a = 10 mm Reh j-a = 60 OC/W ﬁ_[:_ﬁ
a = max. lead length Rth j-a = 70 °C/W 7 —,

L 227270

2. Mouated on printed-wiring board at il
a = maximum lead-length and heatsinks
(0, 3 mm Cu) on leads.

Heatsink size 2 cm? (per side) Rth j-a = 60 °C/W ﬂ-{——]_j

Heatsink size 1 cm? (per side) Rih j-a = 70 °C/W

4 2 A
7264376

3. Mounted on printed-wiring board at

a = maximum lead-length. Rip j-a = 85 °C/W a
. L 4 _‘l )
4. Mounted on printed-wiring board at 1
a lead-length a = 10 mm. R¢h j-a = 95 °C/W - .
4

7259017

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.

July 1972 3



BYXS55

SERIES
7262352.2
t T tp interrelation between the dissipation (derived
P1- P 5= — from the left-hand graph) and the maximum
I— T permissible ambient temperature
} - (no leads of other dissipating components
V| Leoa Lo_Jd running to the same tie-points)
P = steady-state dissipation
exciuding switching losses
Sanasses :
6=0051 1102 DI,
1,5 0/ AR
' 05 I
P 4 N )0 \\
(W) 4 )
A1 8
1 V.o.0AV RV, NS N,
y » 7T 1A N .
= 7 // 95 h N
"4 n
- 7 .
— Sy 94 CRORIS
—_— /’ N
— /] N
Inavesm— 1/ | -
— 0 1
0 S
Tean 41 ° 0 Tt
SWITCHED-MODE APPLICATION
7262350 .1
v =V 509 interrelation between the dissipation {derived
RW RWrmax —‘| ci‘— from the left-hand graph) and the maximum
’F(RMS) | permissible ambient temperature
ST v {no leads of other dissipating components
FIAV) ! running to the same tie-points)
P = steady-state dissipation I
excluding switching losses
%,
. 0 o4,
pesIr) R
15 7157 20 \\
P {4 1,42 h,
(W) ,11 /. L h N
S5 1 1N,
1
/, I NI
NS N |
| DN
0,5 <3S
|| NG
| | Rl
ol | 1]
0 1 IF-(AV) (A) 0 50 Tarrd (°c) 100
-

October 1975



BYXS55

SERIES
)
SCAN RECTIFICATION 1262381 4
20% interrelation between the dissipation {derived
— |*— from the left-hand graph) and the maximum
ym————— - . permissible ambient temperature
: {no leads of other dissipating components
v running to the same tie-points)
_ Ir(rms)
IE(av)
P = steady-state dissipation h
excluding switching losses \G'og,-\o R
a=A25 N S
15 120 2N
P e ANENY
O, N
(W) /. :? NS Q
1 / ; A
95 : N
N ‘\
N hN
0,5 N —
T —
6 1 L1 -
0 IF(AV) (A) 0 50 Tqrnb (°C) 100
60 7262353 .1
maximum permissible non-repetitive
peak forward current.based on
. sinusoidal currents ( f = 50 Hz )
FSM
(A) Pl - -~~~ IFsm
time
40 each current pulse iz followed by
NC the working reverse voltage
AN
N
N
N
. T = 125 °C ( prior to surge)
U
20 - N
.
-
~—]
—
-;ﬁ
0
1072 10! 1 10 102

duration (s)
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BYX55
SERIES
fe-
1262349
r10-2 f=2kHz
211020 5 10 1644 20
P l ]
b N ]
2N N 1 o | [
™~ \ I
N o 1P
1 “ '
| =10%
d1 ] I o~ | VR
—— 1
R O.SIAl/pls! l R I
'SEPRE A -— HEEN
5- 2.5 0
A) 4y I~ -
Ip ¢ N SR VR = 100 V
L N
N
0.5 Y < ;
I =forward current just N 3 - 200
before switching off. - |
Tj=Tjmax = 125 °C N |
) S, 300
— Tt
— APR(AV) N
—_— (W) L
— [T1]% 500
nomogram: power loss APR(AV) due to switching only (to be added to forward and reverse power losses)
7262344
—rr 111 1 {1
[TTT L | |
10 | -{—Tj=25 0c [P s
—---Tj=125 °C i
Ip
|
(A) | I
7.5 ! I
1 1
T +
i Il
T T
L r
7 ']
H /
5 ] 17
1]
/
2.5 /
/
Vi /
yi 4
V4 V4 /,
"L
0
0 0.5 1 VE(V) 1.5
July 1972




BYX55
SERIES
10 e 'Ezsz:?.s 10 - }7zsz§m
’ T O TEBC B T\ & P Ty=125°C
Qg &« 11 max. values [ Qs de —H max. values ]
(PC) IR Qs (}lC) n Q% IF—SA__
4
v__,,
Ip=5A ;:' - 3
1 A4 1 /"—‘_-—-"" 2
3 o
A '/ 2 ] -
7 -
7 - = 1
i
775% 4l
g
101 10-1
—
1 10 _dl| 10 _d
“qc A/kS) & /ps)
JL523u8 7262348
10 e —— 103 1
j= u f=1 1]
Tj=25 ocC Ca T"gdst 125 ocHl
Crr ———-Tj=125°C H . =25 to ]
(us) max. values - (pF)
sy
e ~\:—-... ki L IF=5A )
m— - 1 1 l
! S s 5 A 0
~ P>
R IF=1AT]
o~ 1
IF=1A—— S~ <
a e
1071 10 —— —
_2 1
10 1 10 di 10 102 VR (V) 103
“q (A/us)

July 1972






BYX90

SILICON E.H.T. RECTIFIER DIODE

The BYX90 is a 6 kV silicon diode in a plastic envelope, only intended as subassembly for very high

voltage stacks in X-ray equipment {in oil).

QUICK REFERENCE DATA

Crest working reverse voltage
Repetitive peak reverse voltage
Average forward current up to Toj| = 50 °C

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

VRwM  max. 6 kV
VRRM  max. 7.5 kv
IF(Ay) max. 200 mA

IFSm max. 25 A

Junction temperature Tj max. 125 °C
MECHANICAL DATA . Dimensions in mm
Fig. 1 SOD-18B.
not tinned
“*max™ “max™
a _ k4
I ¥ S 31 ‘,‘,',%i
[}
65 _ le 24 12,5 24 o 7275763
max min max min

Cathode iidicated by coloured band
The diodes are type-branded

Mullard W(



BYX90

All information applies to frequencies from 40 Hz to 400 Hz

RATINGS

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

Crest working reverse voltage
Repetitive peak reverse voltage (5 < 0,01)

Non-repetitive peak reverse voltage (t < 10 ms)

Average forward current (averaged over any

20 ms period) up to T = 55 OC (stirring oil)

continuous operation

Repetitive peak forward current
intermittent operation

Non-repetitive peak forward current

(t = 10 ms; half sine wave) Tj = 126 OC prior to surge

VRWM  max. 6 kV
VRRM  max. 7,5 kV
VRSM  max. 8 kv

IF(AV) max. 200 mA

IFRM max. 3A
see application information Figs 6 and 7

lESm max. 25 A

Storage temperature Tstg —40to + 125 OC
Junction temperature Ti max. 125 oC
' THERMAL RESISTANCE
) From junction to cooling oil (in stirring oil) Rthjo = 30 oc/W
—_
— CHARACTERISTICS
Forward voltage
IF=2A;Tj=250°C VE < 15 Vv
Peak reverse current
VR =6kV;Tj=1000°C IR < 10 pA
Reverse recovery charge when switched
from Ip =200mA to VR =50 V
with —dIg/dt = 200 mA/us; Tj =25 0C Qg < 125 nC
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 not be in
contact with the joint for 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 OC.
2 May 1978



Silicon e.h.t. rectifier diode

BYX90

7270232
3
P
w) v \
2

S
2 of #FS 3

'ng (3

/7S o
o A\
)
Oy
y.0 4 \
y.0 4 d z
04
1 4
N
A
.
A \
pd
0 0 100 200'0 S0 o 100
IFav)(mA) Tamb {(°C}
Fig. 2.

30 7267744
maximum permissible non-repetitive
peak forward current based on

i dal currents (f = S0Hz)
Irsm
(A) \ each current pulse is followed by
the crest working reverse voltage
20 \\
—\
10
N
T;=125 OC prior to surge
™
-
0
10-2 10~1 1 10 duration (s) 102
Fig. 3.

i
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BYX90
102 1267743
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Silicon e.h.t. rectifier diode BYX90

APPLICATION INFORMATION
The BYX90 used in very high voltage stacks applied in X-ray equipment.

72702331
3
I { ! ! Ibr&dge .
Toit=50°C __-ﬂ_l-‘_rl.
Il)riﬂge L—It tp
(Irrm) N 5= 5 N iy 5=t_r.px1°0°’°
(A) NN 107 rep ]
[ T | T=exposure time
time between exposures:>20s
2 LN 150% La
N -~
- - ~ o
- S==Lgre
60| 100°/0
1
0
0 0,2 0,4 06 tp(s) 08

Fig. 6 Maximum current through a 3-phase rectifier bridge as a function of pulse duration.
The exposure time T ='1s.

May 1978
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BYX90

APPLICATION INFORMATION (continued)

3 72702364
‘ e
Toit =50°C | - _-ﬂ_ﬂﬂ
Toridge L_] 4 I t
{Irrm! 9 g 6= t—p x100%
(A) N\ 6= trep rep
N “13% T— —»l T=exposure time
2 Y time between exposures:>20s
. L h
I~ -
~ =10%
[y [y —
15
= = 23%
2 30%]
60%/ot=
! 100%
0
0 0,2 0,4 06 tp (s) 08
Fig. 7 Maximum current through a 3-phase rectifier bridge as a function of pulse duration.
The exposure time T = 3 s,
6 May 1978



Silicon e.h.. rectifier diode J L BYX90

7270231

104

Ibridge
1 bridge C r_lf_-!;: - j—‘.
{mA) ot T

103 1

102

10

1072 107! 1 10 102 103 (5 0%

Fig. 8 Maximum permissible output current in a 3-phase rectifier bridge with a minimum time between
exposures of 20 s,

May 1978






BYX91
SERIES

SILICON E.H.T. RECTIFIER DIODES

The BYX91 series are silicon high-voltage rectifiers capable of absorbing transients.
They are primarily intended for X-ray applications. This series is a direct replacement
of the BYX29 series. Each rectifier consists of an appropriate number of diodes encap-
sulated'in a synthetic resin-bonded paper tube.
For cooling and insulation reasons, the devices can only be used when immersed in oil.
The series consists of the following types :
BYX91- 90K (replaces BYX29- 75000); BYX91-150K (replaces BYX29- 125 000);
BYX91-120K (replaces BYX29-100000); BYX91-180K (replaces BYX29-150000).

QUICK REFERENCE DATA
BYX91-90K | 120K | 150K | 180K
Crest working reverse voltage Vpwy max. 90 | 120 | 150 | 180 kv

Average forward current IFay) max. 200 |200 |200 |200 mA
Non-repetitive peak forward
current; t = 10 ms Irsm max. 25 25 25 25 A
Junction temperature Tj max. 125 125 (125 | 125 oC
Thermal resistance from
junction to cooling oil R jr0 T 2 1,5 1,2 1 oC/W
MECHANICAL DATA Dimensions in mm
7015 74015
- .- - |-
metal metal
Y -
202 |~ ™~
198 i¢
1
L

—~

.
1270

The diodes are type-branded

BYX91- 90K L: 141 to 143 mm Weight: 47 g
BYX91-120K L: 169 to 171 mm Weight: 54 g
BYX91-150K L: 229 to 231 mm Weight: 65 g
BYX91-180K L: 229 to 231 mm Weight: 70 g

0 Mu"ard | (September 1980



BYX91
SERIES

1

All information applies to frequencies up to 400 Hz

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Crest working reverse voltage VRwM
Crest working reverse voltage; t <10 min VRwmM
Repetitive peak reverse voltage; =< 0, 01 VRRM
Non-repetitive peak reverse

voltage: t = 10 ms VRsSM

Currents

Average forward current (averaged over
any 20 ms period) at T, = 50 °C

continuous operation

intermittent operation (t 5 0,1 s, once every 20 s)

‘Repetitive peak forward current

continuous operation
intermittent operation (Ip(ay) = 800 mA;
t < 0,1 s once every 20 s)

Non-repetitive peak forward current; t = 10 ms

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to cooling oil (stirring oil)

CHARACTERISTICS

Forward voltage
IF=2A;T]-=25‘°C

Peak reverse current at Tj=125°C

VRM = VWRMmax at t = 10 min

MOUNTING NOTES

BYX91-90K | 120K | 150K | 180K

max. 90 | 120 | 150 | 180 kV
max. 100 | 130 | 165 | 195 kV
max, 115 | 150 | 190 | 225 kV

max, 120 | 160 | 200 | 240 kV

IrAv) max. 200 mA
IrAv) max. 800 mA
IFRM max. 600 mA
IFRM max. 2400 mA
IrsMm max. 25 A
Tstg -30to+125 °C
Tj max. 125 °c

BYX91-90K | 120K {150K | 180K
Rthj_o=211,5 1,2 | 1 °c/w

BYX91-90K | 120K | 150K | 180K
Vg <225 | 300 | 375 | 450 V

ImM< 10 10 10 10 pA

1. The rectifier stack shall be used in cooling (insulating) oil.
2. It should be made possible that the oil can circulate freely through the stacks.

3. Horizontal mounting should be avoided.

“ April 1974
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BYX91

SERIES
726797
1500 T
LU
BYX91-180K 1
PF
w)
BYX91-150K ]
1000 4
/T ¥ 8YX91-120K]
A
V.
- /117 BYX91-90K
y
A ,/
500
A
/
V.
AL
‘ y 7
— ,1,4
a— Y
—
— 0 ]
0 2 Ie (&) 4
30 7267764
maximum permissible non-rcpetitive
peak forward current based on
: i idal currents (f = 50Hz)
IpsMm IF | 0, ----Irsm
time
(A) \ each current pulse is followed by
the crest working reverse voltage
20 \\
\
\
N
10
N
Tj=125 OC prior to surge
NN
.
0
10~2 10-1 1 10 duration (s) 102
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SILICON DIFFUSED
RECTIFIER DIODES

1N4001
to
1N4007

A range of plastic encapsulated silicon diffused rectifier diodes for general purpose

use.
QUICK REFERENCE DATA

1N4001 1N4002 1N4003 1N4004 1N4005 1N4006 1N4007
Vv max. 50 100 200 400 600 800 1000 V
VoRM PaX: 50 100 200 400 600 800 1000 V

. =~ +759 1.

Tpav) P2 (T, p = ~65 to +75°C) 0 oA
T; max. 175 c

Unless otherwise shown data are applicable to all types in the series

OUTLINE AND DIMENSIONS

White band indicates
cathode

wh
o
Iy

i

S

25.. min

NPN

All dimensions in mm

The diodes are type branded

Mullard

D2523a

SEPTEMBER 1973

1N4001-Page 1



RATINGS

Limiting values of operation according to the absolute maximum system

Electrical
1N4001 1N4002 1N4003 1N4004 1N4005 1N4006 1N4007
VR max. 50 100 200 400 600 800 1000 v
VRRM max. 50 100 200 400 600 800 1000 v
IF(AV) max. Average half-wave rectified
forward current, T <15°C 1.0 A
amb —
=100°C 0.75 A
IF max. D.C. forward current See graph on page 3
IFRM max. Repetitive peak forward current 10 A
IFSM max. Non-repetitive peak forward
current (half-cycle surge, 60c.p.s.) 30 A
Temperature
Tstg Storage temperature -65 to +175 0C
Tj max. Junction temperature 175 OC
ELECTRICAL CHARACTERISTICS (Tamb=25°C unless otherwise stated)
VF Forward voltage drop Max.
I . =1.0Ad.c. 1.1 \%
F
VF‘ (AV) Fuﬁl—cycle:ziv%x:ge forward voltage drop os v
F(AV) ’
IR Reverse current
= X =9250C 1
VR max., Tamb 25°C 0 HA
- o
Tamb 100°C §0 HA
I Full-cycle average reverse current
R(AV) _ 0
VRRM max., Tamb 75°C 30 HA

SOLDERING RECOMMENDATIONS
At a maximum iron temperature of 300°C,the maximum permissible soldering time
is 3 seconds, provided the soldering spot is at least 5mm from the seul.

DIP SOLDERING

At a maximum solder temperature of 300°C, the maximum permissible soldering
time is 3 seconds, the soldering spot being not less than 5mm from the seal.

Note: If the diode is in contact with the printed board the maximum permissible
temperature of the point is 175°C.

Mullard

1N4001-Page 2



SILICON DIFFUSED 1N4001
RECTIFIER DIODES to
1N4007

10 1 1 } D2524

T 1T 1T 1
Typical curves

™N
"N

~
N
™

o l

0 0.5 10 Vg (V) 1.5
I 02525
(A)
Maximum D.C. output
1.0
0.5
0
0 50 100 150 200 Tampl®C)

Mullard

1N4001-Page 3






GERMANIUM DIODES

Point contact
Gold bonded
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AA119

POINT CONTACT DIODE

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 30 V
Repetitive peak reverse voltage VRRM max. 45 V
Forward current (d.c.) Ig max. 35 mA
Repetitive peak forward current IERM max. 100 mA
Operating ambient temperature Tamb max. 60 °C
Forward voltage at I = 10 mA VE < 22V
MECHANICAL DATA Dimensions in mm-
Fig. 1 DO-7.
not tinned
e .
LI P :
g25 ¥__ 3 - K
max ‘—“L::‘:( ” #:
N ; | L o X
" 8052 | b Py
e | n ol Lo
i bl Y
i - P
e 25y 76 i, |25
min | max min

[

min. mounting width13 2***7*

The diodes may be supplied either typebrandéd
or with a broad white cathode band.

Available for current production only; not recommended for new designs.

IHIH

g Mu“ard w (September 1980
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RATINGS

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

Continuous reverse voltage

Repetitive peak reverse voltage

Forward current (d.c.)

Average rectified 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

Dynamic characteristics

Vi RL

7209025

Vim 1 3
f 0,47 10,7
CL, 50 330
RL 1,0 0,033
n 85 85
Rg 370 15

3
38,156
33
0,082
85
30

VR

VRRM .

I

IF(AV)
IFRM
IFSM
Tstg
Tamb

Rthj-a

MHz
pF
MQ

kQ

max. 30
max. 45
max. 35
max. 35
max. 100
max. 200
—65t0+75
max. 60
= 0,65

\%
\
mA

mA
mA
mA
oc
oc

oC/mwW

June 1979



Point contact diode

AAT9

CHARACTERISTICS
Forward voltage at Tamp = 26 °C
Ig= 0,1TmA

Ig= 1TmA
Ig= 10mA
Ig = 30 mA*

Forward voltage at Tymp = 60 °C
IF=0,1mA

lg= 1mA
Ig= 10mA
Ig = 30 mA*

Reverse current at Tamp = 26 °C
VR=01V

VR=15V
VR= 10V
VR= 30V
VR= 45V

Reverse current at Tamp =60 °C
VR=0,1V

VR=15V
VR= 10V
VR= 30V

VR=45V

* Measured under pulsed conditions to prevent excessive dissipation.

VF
VF
VE

VF

VF
VF
VF

VE

typ.
typ.
typ.

typ.

typ.
typ.
typ.

typ.

typ.
typ.
typ.
typ.

typ.

typ.
typ.
typ.
typ.

typ.

0,23
0,30
0,56
0,88
15
2,2
28
4,0

<< << << <L <K<K <L

0,16
0,25

0,80

kS
KL< LKL LKL <LK <L

L

June 1979
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OA90

POINT CONTACT DIODE

Germanium diode in all-glass DO-7 envelope for use as video detector and for general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 20V
Repetitive peak reverse voltage VRRM max. 30V
Forward current (d.c.) Ig max. 8 mA
Repetitive peak forward current IFRM max. 45 mA
Operating ambient temperature Tamb max. 75 °C
Forward voitage at | = 30 mA VE < 32V
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
2~ ~2
*MGX<_ _"H\ﬂ!
g* L] r k
25 ¥ _ 28 |
"xlx ?._= I"~ | 1] =F=
052 b o
max rl ﬂ
U b
254 76 254
min max min

min. mounting width13 7%

The diodes may be supplied either type-branded or with a broad black cathode band.

Available for current production only; not recommended for new designs.

@ Mullard W(



OA90

It

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Average reverse voltage {averaged

over any 50 ms period) VR max. 20 V
Repetitive peak reverse voltage VRRM max. 30 V
Non-repetitive peak reverse voltage VRSM max. 40 V
Average forward current {averaged

over any 50 ms period) IF(AV) max. 10 mA
Repetitive peak forward current IEFRM max. 45 mA
Non-repetitive peak forward current (t < 1s) IESm max. 200 mA
Storage temperature Tstg —65to+90 °C
Operating ambient temperature Tamb —55t0+75 OC
CHARACTERISTICS 25 oC 60 9C
Forward voltage Tamb= &:) 8 XERT

= typ. O, typ. 0,

'F=0.1mA VE 011025 | < 020V

= typ. 1,0 | typ.095 V
IF = 10mA Ve 05t 15 [04t01,4 V
- typ. 20 | typ.1,95 V
IF = 30mA Ve 111032 [1,0t031 V
Reverse current 24 1 A
typ. s typ. u
VR=15V 'R < 10 40 uA
_ typ. 20 | typ. 45 pA
VR= 10V 'R < 135 270 uA
_ typ. 90 | typ. 140 pA
VR= 20V IR < 450 | < 650 pA
- typ. 300 | typ. 400. uA
VR= 30V 'R < 1100 | < 1500 wA
40 7209027
Ie
(mA)
= Tam b=250C |
-
20
75°C
00 10 20 VRrM (V) 30

Fig. 2 Derating curve.

June 1979
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OA90

Point contact diode
7210603
typical values
n n=rectifying efficiency fd
(%) - — 4 =damping resistance (kL)
f=30MHz ; R =3.9kLL
100 20
50 10
0 0 J
0 4 6 Vim (V) 8 —
—
=
Dynamic characteristics
f 30 40 40 40 MHz
Vin{pk) 5,0 5,0 1,4 0,5 \
L 3.9 3,0 3,0 3,0 kQ
Vi RL CL 10 10 10 10 pF
n 60 63 54 34 %
7209075 Ry 29 24 28 3,7 k2
June 1979 5






OA91

POINT 'CONTACT DIODE

Germanium diode in all-glass DO-7 envelopé intended for general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Forward current (d.c.)
Repetitive peak forward current
Operating ambient temperature
Forward voltage at Ig = 30 mA

VR max.
VRRM max.
Ig max.
lFRM  max.

Tamb  mMax.

VE <

90 V
M5 v
50 mA
150 mA
75 OC
33V

MECHANICAL DATA
Fig. 1 DO-7.
not tinned
2 2
Smax _gmax
o\ i
g25 ¥ __ : L k
max g Y| 3
¥ gos2 L y
max r] n
U 4

S

- Max

. min. h@hting width 13

|
|
254 L
min

7765474

Dimensions in mm

The diodes may be supplied either type-branded or with a broad red cathode band.




OA91

RATINGS

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

Average reverse voltage (averaged

over any 50 ms period) VR max. 90 V
Repetitive peak reverse voltage VRRM max. 115 V
Average forward current (averaged
over any 50 ms period) IF(AV) max. 50 mA
Repetitive peak forward current 'ERM max. 150 mA
Non-repetitive peak forward current (t < 1) IESMm max. 500 mA
Storage temperature Tstg —65 to +75 OC
Ambient temperature Tamb —55to +75 OC
THERMAL RESISTANCE
From junction to ambient in free air Rthij-a = 0,55 OC/mW
CHARACTERISTICS Tamb = 25 °C | Tamp = 60 °C
Forward voltage
- typ. 0,18 | typ. 0,1V
g =01 mA VF 011025 | 005102 V
— - typ. 1,2 {typ. 1056V
— IF= 10mA VF 0g5t0 1.9 | 05510 1,8 V
— - tyo. 21 |typ. 19V
— IF = 30mA VE 1010 33 | 0910315 V
Reverse current ] 5
= typ. 5 | typ. kA
VR= 15V ' 031 7|6 to 45uA
= typ. 4 | typ. 20 pA
Vr= 10V 'R 05t 11 |9 to 60 uA
- typ. 40 | typ. 115 pA
VR= 75V 'R 55 10180 | 35 to 260 pA
- typ. 75 | typ. 190 pA
VR=100V 'R 10 to 275 | 60 to 450 4A
2 June 1979



Point contact diode
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OA91

7207762
EEamuSERRNERISRE |
Tamb=25 °C ) !
—===Tamb=60°C
Z
VAW, |
, 4
5 74
y,
2/
P2V
V.
P
VgV, 05 i
10 05 WV
20
Ip
‘ [uA)
— il
h—
—
—
80 7207767
Ir
(mA)
60 t t
i : % M
40 f S ! -
h S i L I
Tomb = 25°C
20 ‘ EEEEE =
= 50°C
- -
75°C
0 1
0 20 40 60 80 100 Vagpm (V) 120
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OA95

POINT CONTACT DIODE
Germanium diode in all-glass DO-7 envelope intended for general purposes.
QUICK REFERENCE DATA
Con:inuous reverse voltage VR max. 90 V
Repetitive peak reverse voltage VRRM max. 116 V
Forward current (d.c.) Ig max. 50 mA
Repetitive peak forward current IERM max. 150 mA
Operating ambient temperature Tamb max. 75 °C
Forward voltage at |g = 30 mA VE < 26 V
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
——
—_—
proveam
—
not tinned —_—
- S~2 —
‘Pmax\‘- ’rnqu¢

M

@25 V¥ __ a :
max ‘Ez
T .

2052 b~
max '
G

. 23]

min

-

S —
min. mounting width13

i
oo it

S
min

R PSS

The diodes may be supplied either type-branded
or with a broad green cathode band.

Available for current production only; not recommended for new designs.

v Mullard W (



OA95

RATINGS

Limiting values.in accordance with the Absolute Maximum System (I1EC 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

Ambient temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Forward voltage

[F=0,1mA
IF =10 mA

Ig = 30mA
Reverse current
VR=15V

VR= 10V
VR=75V

VR =100V

VF
VE

VE

VR max. 90 V
VRRM max. 115 V
IF(AV) max. 50 mA
IFRM max. 150 mA
IFSm max. 500 mA
Tstg —65to+75 OC
Tamb —55t0+75 °C
Rthj-a = 0,55 °C/mw
Tamb =25°C | Tymp =60 °C
typ. 018 | typ. 0,1V
0,1t00,25 | 0,05to0 0,2 V
typ. 1,05 | typ. 0,95 V
065t015 |055t0 1,4 V
typ. 185 | typ. 1,75 V
1,0t0 2,6 09t025 V
typ. 1,2 | typ. 12 pA
041045 55to 26 pA
typ. 25 | typ. 17 uA
08to 7 8to 40 uA
typ. 35 | typ. 100 wA
5,7to0 110 20 10250 pA
typ. 80 | typ. 200 wA
10 to 250 30 t0 430 pA

June 1979
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Point contact diode OAQ95

7207771
Tamb=25°C i H
H T | = —=Tamb=60°C] 5 a5 g
i I |1 AT
mA :
I
- T wiyaane
. P 4 l 44
A UHRRE H A i
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sasiEEd "_1[? | 0.5 VeV 7.0:T
T THiE
sszzashl AN fee: 70?1R-f i
i HE R HHE T D T @A) T g
SR80 ] 1 1 T 1
; Hi
Fig. 5.
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20 - an
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]
i1
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AAZ13

GOLD-BONDED DIODE

Gold-bonded germanium diode in all-glass construction for use in high-speed switching applications.

QUICK REFERENCE DATA

Continuous reverse voltage
Average forward current
Repetitive peak forward current
Junction temperature

Forward voltage at I = 30 mA

Recovery charge when switched
fromlg=10mAtoVR=5V

VR max. 8V
IF(AY) max. 20 mA
IFRM  max. 50 mA
T max. 85 oC
VE < 1V
Qg < 30 pC

MECHANICAL DATA
Fig. 1 DO-7.

Dimensions in mm

not tinned
2. ~.2
X UL

v
g5 Y __d

max ‘_ B

T

[
8052
max

-

254

i —

s g gt | Y I

(o

i

76
max

--

[ ———

i

L

uj==u=h

"
'
U

A,:_ZS_,AV e
i min

TI65670

The diode is type-branded; the cathode being indicated by a

coloured band.

Available for current production only; not recommended for new designs.

<

Muuard W (August 1979



AAZ13

RATINGS

Limiting values in accordance with the Absolutg ngm}um Sveﬁem (IEC 134)

Continuous reverse voltage

Average rectified forward current
(averaged over any 60 ms period)
Tamb =259°C
Tamb =60°C
Non-repetitive peak forward current (t < & ms)
Tamb = 25 °C
Tamb = 60°C
Storage temperature
Junction temperature

THERMAL RESISTANCE
from junction to ambient in free air

CHARACTERISTICS
Tj = 25 OC, unless otherwise specified

Forward voltage
Ig=0,1mA
= 10 mA
Ig = 30 mA

Reverse current
VR=3V
VR=3V, T} 60 °C

VR=8V;TJ=60°C
Diode capacitance
VR=1V
VR=3V
Forward recovery voltage (see Fig. 4)
measured at 10 mm from seal
atlp=20mA:t,=5ns
Recovery charge (see Fig. 2)
when switched from
IF=10mAtoVR=5V; R, =500;t;<5ns

VR
IF(AV)
tFtav)
lFsm

Fsm
Tstg

Rthj-a

max.
max.

8V
30 mA
20 mA

100 mA
50 mA

-65to +75 OC

max.

typ.
27
500
0,6

0,7

20

75 °C

0,55 9C/mW

max.
32 mvV
600 mvV
1.0 vV

25 #A
85 uA

i 150 A

- uA
— pF
2 pF

1.5V

30 pC

August 1979



Gold-bonded diode ‘ AAZ13

 ——

measured
charge
| IR waveform
o —0
| 7282368
| Fig. 2 Test circuit.
tr E
I —
1 ——
i 4
LV }
S : g W— ___? 10%
. V!F .
, VR ‘ '
7282369 R* 'H" t
R 7282370
Fig. 3 Output waveform. Fig. 4 Waveform.
Soldering instructions )
Diodes may be soldered directly infé the cireuit but the heat conducted to the junction should be kept
to a minimum by use of a thermal'éhpnt.
Diddes may be dip-soldered at a sGkder temperatiire of 240 ©C for a maximum of 10 seconds up to a
point 5 mm from the seal.
Care should be taken not to bend the leads nearer than 1,5 mm from the seal.
Diodes are inherently sensitive to incident illumination, care should be taken to ensure that the external
coating is not damaged.
August 1979 3



AAZ13

7282371
1 10 7282372
RN
T T T T
200 Tamb=60°C e
(mA) |
]
(hA) [ 20
i
]
100
Ji
10
/
A
4
A 25°C y.
'l,
0 0
0 5 10 Vg (V) 15 0 0,5 VE (V) 1
Fig. 5 Typical reverse current as a function of Fig. 6 Typical forward current as a function of
the reverse voltage. the forward voltage.

August 1979



AAZ15
AAZ17

GOLD BONDED DIODES

Germanium diodes in 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 7% V
Forward current (d.c.) Ig max. 140 140 mA
Repetitive peak forward current IERM  max. 250 250 mA
Junction temperature T max. 85 85 ©C
Forward voltage at Ig = 250 mA Vg < 1.1 11 V
Recovery charge when switched
from I =10mAto VR=10V Qs < 1800 900 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
2.~ ~2
’max‘_ _,T\CIX,‘
! |
#25 ¥ __ — i k
m:x“;—: ll' " }?:
g0s2 L L
max q I‘]
; o
76 J 254 |
max min

!
min. mounting width13

77656746

The diodes are type branded; the cathode being indicated by a coloured band.

Available for current production only; not recommended for new designs.

T

Y
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AAZ15
AAZ17

|

Jifll

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Continuous reverse voltage
Repetitive peak reverse voltage

Non-repetitive peak reverse voltage (t <1s)

Currents
Forward current (d.c.)

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

Repetitive peak forward current

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

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VR
VRRM
VRSM

I

IFAv)
IFRM
Irsm

Tstg

Rthj-a

AAZI1S | AAZ17
max. 75 50 V
max. 100 75 V
max. 115 75V
max. 140 mA
max. 140 mA
max. 250 mA
max. 500 mA

-65 to +85 ©°C
max. 85 °C
= 0.55 O°C/mw

June 1972



AAZ15

AAZ17
CHARACTERISTICS
Forward voltage at Tj = 25 oC
Ip =0,1mA Vg < 0,20 V
Ip = 10mA Vg < 0,45 V
Ig =250 mA Vg < L10 V
Forward voltage at Tj =60 oC
Ig =0,1mA Vg < 0,15 V
Ip = 10mA VE < 0,40 V
I =250 mA Vg < L,07 V
Reverse current at Tj = 25 oC AAZ15|AAZ17
VR =15V IR < 2,5]| 2,5 pA
VR= 10V Ig < 4 15 pA
VR= 50V IR < 15| 150 pA
VR= 75V Ix < 25| 300 pA —
VR = 100 V IR < 100 | - pA =
—_
Reverse current at T = 60 °C .
VR =1,5V IR < 30 | 30 pA
Vg = 10V Ig < 40 | 60 pA
Vg= 50V Ix < 80 | 300 pA
VR = 75V I < 120 | 500 pA
VR = 100V IR < 300 | - pA
Diode capacitance at Tj =25 °C
VR = 1V;f=1MHz Cqg < 2 2 pF
June 1975 3



AAZ15
AAZ17

CHARACTERISTICS (continued) Tj =250C

Reverse recovery time when switched from

Ip =10 mA to I = 10 mA; Ry = 100 ©;

B AAZ15  tyy typ. 350 ns
measured at [g = 1 mA AAZ 17 tyy < 350 ns
Test circuit and waveforms :
r——————="=~=== 1
i | "’l" i
TS [ I
Re=500 , | OO, i 5
T | Qfr s -
VeVa + T xR - Rirson %0% ﬂ.-."
L ] VR 1261320
Taenze input signal output signal
Input signal : Rise time of the reverse pulse tr= 0,6ns *)Ig = 1 mA
Reverse pulse duration tp = 500 ns
Duty factor 6 =0,05
Oscilloscope : Rise time tyr = 0,35 ns

Circuit capacitance C = 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Recovery charge when switched from

Ip=10mA to Vg = 10 V; Ry = 1k AAZIS Qs < 1800

AAZ17 Q¢ < 900

Test circuit and waveform :

our D1t

[ O TYTH : N o
Rg= 5000 » i =
R ONC S 3| ey ;
V=Vg +1¢-Rg 1 243pF l | Z10M .
l output signal [
D1 =D2 =BAW62
Input signal : Rise time of the reverse pulse ty = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor & =0,02

pC
pC

4 June 1975



AAZ15
AAZ17
AAZI5
- :
150 T=35°C
Ip
(uA)
100
7
7]
Q
7
50 -
Z
g
P
L -’ t)P,A =
oL p= =
0 20 40 60 80 Vp (V) 100 -
AAZITR
2
300 T=25°C
Ip Iy
&
(LA) 7
Vi
200 7
100 y
g
]
P tyP
0 T ! ]
0 20 40 60 80 Ve (V) 100
April 1968 ” |l 5



AAZ15
AAZ17
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AAZ15
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AAZ15

AAZY7
7204190.1
T =25°C
Qs Ry = Tkd
8000
6000
4000
2000
B)~
00 20 40 60 80 100 120 If (mA)
7204197.1
T =25°C AAZ17
o FL=Tkid T
(°C) Vg =10V e
8000
VCM VCM = %
6000
-t
4000
I
]
2000
\°,
OO 20 40 60 80 100 120 If (mA)

1HiI

July 1975
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AAZ15

AAZ17
1200
: Tj=25°C a AAZI5R
trr Ry =1000) - s §
(ns) p— "
1000 fpg trr
T + - y
| / r
800 A
10% of /?L‘
| R=IF-RL
600 / Samanes
400 B)
= 200 20 40 80 80 100 720 Ir (mA)
1000 N
] e EEE e ARZTT}
o R, =100 SR HHHTE
800 I .f_
; F; » trr
i v ]
{ Mf
600 : /v
7 . 10% of 71
=I-.R,
400 __R=IFR
® i
200
0 !
0 20 40 60 80 100 120 Ig(mA)

April 1968



AAZ15
AAZY7

7204192.1

(6N T ‘
NI T :
<H _ r g
<[ 5| g 1~
Bads 5 E ENBN 19
HEER W [T B Y ~-
mSan _ a (Y 1=
wNan 14 ~ A °
aSk —A H 10
TU:.\l o .F:\!Y
i ~
- - |
8 B
e H
N
EESsmNERan W,
!
T
11 .L,,..,mr
T P T T
G R
Hu RERSE
< T
E " guud g
g i 1s
o T N
&R e
W +
S < _ Tty
TIT 3 SRAngnt -
m Eae: NHHH IS
,,,,, TR L T T 11
“,_ 2 t- 17 =
o REEREENERY RS 18 -
I g t ;_, HH
HAHH il

tl'l’
ns)

600

500

400
300

7204194

+
ot b

72046194 1
TAAZIT

+

ot e

60 T.(°C) 70

10
| *
« -
IF
i
F= =
et
. <
: ~
[T
BERS v o
4 +HAFH A e
4T ik 1
BOS1 NENENNEN
\ T
S
N
Al )
117 1 4 L
+ Jb-det
1 S
T
IR} SERsg
> 1]
t o)
1 1
T \ i 1

500
tr il
(ns)

400

300H

200

100

July 1975






OA47

GOLD BONDED DIODE

Germanium diode in all-glass DO-7 envelope, intended for switching applications and general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 25 V
Repetitive peak reverse voltage VRRM max. 25V
Forward current (d.c.) g max. 110 mA
Repetitive peak forward current lERM max. 150 mA
Junction temperature Tj max. 75 °C
Forward voltage at g = 150 mA VE < 1.1V
Recovery charge when switched
from lg=10mAto Vg =10V Qg < 600 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
m%xx ;:{n%x"
v L
o ===
I :

VZS.,LJ_‘"EF‘ 75 — - 4—25."’ »i
min | max © min
i

» PO LR R
min. mounting width13

The diodes are type-branded; the cathode being indicated by a coloured band.

Available for current production only; not recommended for new designs.

v Mullard W(



OA47

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Continuous reverse voltage
Repetitive peak reverse voltage

Non-repetitive peak reverse voltage (t<1 s)

Currents
Forward current (d.c.)

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

Repetitive peak forward current

Non-repetitive peak forward current (t<l1 s)

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VR
VRRM
VRSM

Ip

Ie@avy
IFRM
IFSM

Tstg

Rthj—a

max. 25

max. 25
max. 30
max. 110
max. 110
max. 150
max. 200
-65 to +75
max. 75
= 0.55

<

mA

mA
mA
mA

o¢c
oc

oC/mW

June 1972



OA47

CHARACTERISTICS
Forward voltage at Tj = 25 °C
Ig =0,1mA Vg < 0,20V
Ir =1,0mA Vg < 0,31 V
Ig = 10 mA VE < 0,45 V
Ig = 30mA VE < 0,65 V
Ir =150 mA Vg < 1,10 V
Forward voltage at T =60 oC
IF =0,1mA Vp o< 0,14 V
Ip =1,0mA Vi < 0,28 V
Ig = 10 mA Vg < 0,43 V
Ip = 30mA VE < 0,62 V
Ig = 150 mA Vg < L10V
Reverse current at Tj = 25 °C —_—
VR =15V IR < 3,5 pA —
VR= 10V IR < 15 pA =
VR= 20V IR < 50 pA
VR= 25V IR < 100 pA
Reverse current at Tj = 60 °C
VR =15V IR < 20 pA
Vg = 10V IR = 40 pA
VR = 20V IR < 90 A
VR = 25V IR < 160 pA
Diode capacitance at Tj = 25 0C
VR= 1V;f=1MHz C4q < 3,5 pF
3

June 1975



OA47

CHARACTERISTICS (continued) Tj=250C

Reverse recovery time when switched from

IF =10 mA to Ig = 10 mA; Ry, = 100 €;

measured at Ig = 1 mA trr < 70  ns

Test circuit and waveforms :

Rs=500
V=Vg+1f *Rs B S — - Ri=500. v 0%
{ L -
7261326 input signal output signal
Input signal : Rise time of the reverse pulse ty = 0,6ns *)Ig = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor & =0,05
Oscilloscope : Rise time ty =0,35ns

Circuit capacitance C = 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Recovery charge when switched from

IF = 10 mA to VR = 10 V; R[, = 1 kQ Qs < 600 pC

Test circuit and waveform :

ouT D1
o) (o)
[ T 1
Rg=5000 oscilloscope
b 02 ‘D cz= Ve AR N o
V=Vg +I¢-Rg I 23pF '
L r* output signal
D1 = D2 = BAW62
Input signal : Rise time of the reverse pulse ty = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor 6 =0,02

4 June 1975
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BA182

SILICON PLANAR DIODE

The BA182 is a switching diode in a plastic envelope. It is intended for band switching 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 Tj max. 100 ©°C
D1§),de faz%af\:’ltance atf =1 MHz o typ. 0,8 pF
R= d < 1,0 pF
Se;’ile: rs:e:ilztance at f = 200 MHz . typ. 0,5 @
¥ D < 0,7 @
MECHANICAL DATA Dimensions in mm
SOD-23 08
Lo b
" 2,9
1,1§mm max ¢ ’
—] 2,4 L—
2,9
a—————— 12,9 min ! max
0281
0.19 ’ 72613723

Nt
The blue band indicates 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).

Available for current production only, not recommended for new designs.

‘3 Mu"ard W (September 1980 1



BA182

RATINGS (Limiting values) 1)
Voltage

Continuous reverse voltage
Current

Forward current (d.c.)
Temnperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
CHARACTERISTICS
Forward voltage at Ig = 100 mA
Reverse current

VR =20V

= . Pa— 0

Vg =20 V; TJ 60 °C
Diode capacitance at f = 1 MHz

Vg =20V

Series resistance at £ = 200 MHz

IF=5mA

publication 134,

Ca

D

max. 35

max. 100

=55 to +100

max. 100

0.4
< 1.2
< 100
< 1
typ. 0.8
< 1
typ. 0.5
< 0.7

mA

oC
oC

OC/mW

nA
HA

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

March 1968



BA182

7208999 10 i} 720800
typical values typical values
Ir
(nA)
I ‘
(mA)
Tj =60°C
100 1
y 4
7
: =609 o, v
50 Tj=60°C{} 25°C o 25°C]
— 7
7
4
IV ol
L
0 001 ="
0 05  VE (V) 10 1 10 VR(V) 100
720 720899
Vp =20V lp=1ov
1 1000 max
typ,
Ig ¥
(nA) (nA)
4 v
’ U
¥ ,M’
0.1 100
V)
L/ U
/M 4
00l 20 40 7 cceo % 20 40 T (5060

March 1968 ‘| I



BA182

R

3 7209002 _
f=1MHz
C Tj=25°C
eF) max
2 .
typ <
-
B N
min
g
1 - —~—
.y —
[ P ———
o B
01 1 10 VR (V) 100
15 ; 7209000
' £=200MHz
i) Tj=25°C
(n)
1 ~
~
~
~
TNy -
max
B
05 — =
typ
0

1 10 Ig(mA) 100

4 | | l | March 1968



N

SILICON AM. BAND SWITCHING DIODE

The BA223 is a switching diode in whiskerless glass DO-35 construction. It is intended for band
switching in a.m. radio receivers.

QUICK REFERENCE DATA

Continuous reverse voltage

Forward current (d.c.)

Junction temperature

Diode capacitance at f = 1 MHz
VR=6V

Series resistance at f = 1 MHz
Ig=10mA

VR max. 20 V
Ig max. 50 mA
T; max. 150 °C
Cq < 3,5 pF
5 < 15 Q

MECHANICAL DATA
Fig. 1 DO-35 (SOD-27).

Dimensions in mm

0, sst 2 =
max — :{I]I]]:N:I =
' —— ! ’ -
4l b, s 1 254 | L[185 |
min m ;( | min max
_____ e = — 7266719
| RS
red red orange natural
(cathode)
The diodes may be either type-branded or colour-coded.

Mullard [



BA223

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Continuous reverse voltage VR max. 20V
Forward current (d.c.) Ig max. 50 mA
Storage temperature Tstg —55 to +150 OC
Junction temperature Tj max. 160 °C
THERMAL RESISTANCE
From junction to ambient in free air Rthja = 0,5 °C/mwW
CHARACTERISTICS
Tj = 25 °C unless otherwise specified
Forward voitage
Ig =50 mA \7 < 1,0 v
Reverse current
VR=20V IR < 100 nA
VR=20V;Tj=1250C IR < 20 uA
Diode capacitance at f = 1 MHz
VR=6V C4 < 3,5 pF
Series resistance at f = 1 MHz
IF=10mA D < 1,6 Q@
=
=
2 July 1979



Silicon a.m. band switching diode

BA223

10

8 7278760
Ca It
(pF)
5K
\
\
4 Ltyp
N,
-~
2
0 5  vg(Vv)

Fig. 2 f=1MHz; Ti =250C,

10

()

75

25

7278761

5 10 15
IF {mA)

Fig.3 f=1MHz; T;= 25 °C.

NI

July 1979






BA243
BA244

SILICON PLANAR DIODES

| Switching diodes in a DO-35 envelope, intended for band switching inv.h. f. television tuners.

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 20 v
Forward current (d.c.) Ig max. 100 mA
| Junction temperature Tj max. 150 oC

| Diode capacitance at f = 1 to 100 MHz
‘ VR=15V (oF}

Series resistance at f = 200 MHz

Ip = 10 mA p, P
MECHANICAL DATA Dimensions in mm
DO-35

°'5°* ——) l_'IE}::o

max —
¢ TE
. 254 64,25 |0, 254 1,85
min | I}\ﬂ'x | min max
————— 4 | IS 7266719
TR LT
BA243: red yellow  orange natural
(cathode)
BA244: red yellow yellow  natural
(cathode)

The diodes may be either type-branded or colour-coded.

September 1980
o Mullard w (
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BA243
BA244

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

Voltage
Continuous reverse voltage
Current

Forward current (d.c.)

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
CHARACTERISTICS
Forward voltage at I = 100 mA

Reverse current at Vg =15V
VR =15 V;Tymp = 60 °C

Diode capacitance at f = 1 to 100 MHz
VR =15V

Relative capacitance variation
due to reverse voltage variation
at VR =7 to 20 V;f = 1 to 100 MHz
relatedto VR =7V

Series resistance at f = 200 MHz
Ig = 10 mA

Relative series resistance variation
due to forward current variation
at Ip =2 to 40 mA;f = 200 MHz
related to Ig =2 mA

Series inductance (measured on envelope)

VR max. 20V

Ig max. 100 mA
Tstg =55 to +150 oC

Tj max, 150 °C

Rh j-a = 0,6 °C/mW

Tj =25 °C unless otherwise specified

Vg < 1V
IR < 100 nA
IR < 1 pA
c typ. 1,1 pF
d < 2 pF
W{ typ. 1 %N
BA243 | BA244

typ.
D <Yp
ArD
D Alp typ. 2 %/mA
Lg typ. 2,5 nH

1 l March 1974



BA243
BA244
72674L53 17267654
10t B 102 PP 7
Iy — Vr=15V Ip [typ. values
(nA) | (mA)
' y/
103 / /
£
F 10 § 1<)
) (.'\"3 y 4
p 30y V'l
102 tyg/ &
7t /
a /
7
1 v
10 - f 1
7 |
/ /
¥,
7 1y
1 10~}
0 50 100 150 0,5 0,6 0,7 0,8 0,9
Tj (°C) Vg (V)
4 7267462.1 —
‘ IIREER
Cq f =1to°100 MHz | | |
(pF) =28
3 T~
N
N\typ
2
‘\~
1
107 1 10 Ve (V) 10?
March 1974 ” II 3



BA243
BA244
3 72674611
BA243
"
(K f = 200 MHz
N T=25°%
AN
P AN
AN
AN
AN N
N S
N S
SN
-
1 ~L max
~=__
~Ltyp —
01 2
10 I (mA) 10
—_— 3 7267480.1
BA244
)
(_n_) f =200 MHz
T=25°
2
N
AN
\‘
N
X
A
N\
N\ ~_
1 N .
N Il
e N
\
M —
~.| Mmax
— T
typ“ e )
1
|
0 I .
! 10 I (mA) 10

-

|

March 1974



BA280

U.H.F. MIXER DIODE

Silicon epitaxial Schottky barrier diode in a plastic envelope intended for mixer appli-
cations in u.h.f. tuners.

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 4 vV
Forward current (d.c.) I max. 30 mA
Junction temperature Tj m,ax 100 °C
Noise figure at f = 900 MHz F < 8 dB
MECHANICAL DATA Dimensions in mm
SOD-23

29
max

LR

72613723

The orange band indicates 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).

e

0 Mu“ard W(September 1980 1



BA280

(AL

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

Voltage

Continuous reverse voltage

Current

Forward current (d.c.)

Tempgratures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Reverse current

VR =3V

VR =3V; Tamp = 60 °C

Forward voltage
Ip =10 mA

Series resistance at f = 1 kHz
I = 5mA

Diode capacitance
VR =0;f =1 MHz

Noise figure at f = 900 MHz

1) The local oscillator is adjusted for a diode current of 2 mA.

VR

Ip

Tstg

Rth j-a

max. 4
max. 30
-65 to +100
max. 100
= 0,25

v

e
oC

oC/mwW

Tamb = 25 °C unless otherwise specified

IR
IR

VF

D

Cq

1.F. amplifier noise Fif = 1,5 dB; f = 35 MHz.

< 0,25
1,25

< 600

HA
pA

mV

pF

e

January 1977



BA280
7267463
102 EEEE===E
Tamb=25 °C |3
Ip :
(mA)
10
/)
typ
/
1
/
4
300 350 400 450 500
VE (mV)
——
w—
——
—
—
—
o
3

January 1977






BA379

SILICON P-I-N DIODE

Primarily for use in controlled attenuators in v.h.f. and u.h.f. television tuners.

_ QUICK REFERENCE DATA
Continuous reverse voltage VR max. 30 V
Forward current (d.c.) Ip max. 20 mA
Operating ambient temperature Tamp max. 60 ©C
Diode capacitance
VR = 0; f = 900 MHz Cd typ. 0,3 pF
R.F. forward resistance
Ip =10 pA ; f = 35 MHz rp typ. 1,7 k@
Ip =10 mA; f = 35 MHz D typ. 45 Q
MECHANICAL DATA Dimernsions in mm
SOD-52 12min 1Amin
— -— — -—
'
075‘ L 21
05 j L E— B max
10max j
- 3.1 max-»
+—— 50 ——»
-— 15,5 min
) 16max
¥ 019 max

A
\_I—f '

The coloured end indicates the cathode

\3 Mu“ard W (September 1980 1



BA379

A

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)
Voltage

Continuous reverse voltage VR max. 30 V
Current

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

Temperatures
Storage temperature Tstg -55 to +100 °C

Operating ambient temperature Tamb  max. 60 °C
CHARACTERISTICS  at Topp = 25 OC

Forward voltage
Ip = 20 mA Vg < 1V

Reverse current

VR =10V IR < 1 pA

Diode capacitance
VR =1V;f =100 MHz Cd typ. 0,34 pF

VR =0 ;f=900 MHz Cd typ. 0,30 pF

R.F. forward resistance

I =10 pA ; f = 35 MHz i) typ. 1,7 kQ
IF = 10 mA; f = 35 MHz D P g': g
Series inductance 1) Lg typ. 2 nH

Cross modulation 2)

fo = 55 MHz; fint = 50 MHz
Ig = 50 pA Vint  typ. 05 V

1) Measured directly to the envelope.

2) Cross modulation is defined as the interfering voltage with 80 % modulation depth over
the p-i-n diode, causing 0,8 % modulation depth on the wanted signal. (K = 1%)

June 1975



102 e
Ig Tamb=25 °C [
(mA)
J/
10 7
7/
1 4
y A
B [
10 7
10-2 .7/
ra
/
103
104
0 0,25 0,5 0,75 Vg (V) 1
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BA379

M-

72674692

104

T y m—
THT | —

D

Tamb =25 °C
£=35 MHz

T

(&)

103

102

10

10

102

103

104

105 1 (uA) 106
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BA482
BA483

SILICON PLANAR DIODES

Switching diedes in the subminiature DO-34 glass envelope, intended for band switching in v.h.f.
television tuners. Special feature of the diodes is their low capacitance.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 35V
Forward current (d.c.) 13 max. 100 mA
Junction temperature Tj max. 150 °C
BA482 | BA483

Diode capacitance

VR=3V;f=1to 100 MHz C4 < 1,2 1,0 pF
Series resistance at f = 200 MHz

IF=3mA 1)) < 0,7 1,2 Q

IF=10mA D typ. 0,4 05 Q.
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-58 (DO-34).

min mounting width

5,08
1
o 2,6 *’J.'
| Q‘l U
k H ji a
0,65 I — ,_—_:fq [
max ?—_: l - - 1
127‘”' 1,270 | I
g -— || |-— R 1.7 -——
max max. max
25,4 3,04 254 |
min max min 7275354.1

(1) Lead diameter in this zone uncontrolled.
Cathode indicated by coloured band.

BAA482: red on a natural background.
BAA483: orange on a natural background.

g Mu“ard April 1978



BA482

BA483

RATINGS

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

Continuous reverse voltage VR max. 3BV
Forward current (d.c.) Ig max. 100 mA
Storage temperature Tstg —65 to + 160 °C
Junction temperature T" max. 150 °C

THERMAL RESISTANCE

From junction to ambient mounted on printed board
lead length = 5,0 mm Rthj-a = 0,6 °C/mw

CHARACTERISTICS

T" =25 OC unless otherwise specified

Forward voltage

IF = 100 mA VE < 12 v
Reverse current

VR=20V IR < 100 nA

VR=20V; Tamp=75°C 'R < 1 kA

BA482 BA483

Diode capacitance

VR=3V;f=110100 MHz g ¥ 95 Yo b
Series resistance at f = 200 MHz typ. 06 08 Q
Ig =3 mA ™ < o7 120

April 1978



Silicon planar diodes BA482

BA483
102 7LZ,',757 103 7277756
1 ]
E R
(mA} [ (nA)
Ti=75°C/ 25°C
10 oy 102
’d
J i
J |
[ A
] ', 10
f ya
7
JU I
//
107! 1
0,25 0,5 0,75 VE (V) 1 0 50 100 T (9C) 150
Fig. 2 Typical values. Fig.3 VR=20V. l ;
——
7277759 —_—
1,5 T —
Ca
(pF)
1 S
i —
- B
=
H BA482
0,5 BAIS
107! 2
1 10 VR (V) 10
Fig. 4 Typical values; f = 1 to 100 MHz; Tj=25 oC.
3
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BA482

(il

BA483
7277758
2
D
()
N\
AN
AN
1 AN
.
N
—
™~ BA483
[t
.
BA482
01 10 102

Fig. 5 Typical values; f = 200 MHz; Tj=250C.

April 1978



BB105B
BB105G

SILICON PLANAR VARIABLE CAPACITANCE DIODES

The BB105B and BB105G are variable capacitance diodes in plastic envelopes.

The BB105B is meant for u.h.f. tuners up to frequencies of 860 MHz. The BB105G is intended for use
in v.h.f. tuners. Diodes will be supplied in matched sets. The capacitance difference between any two
diodes in one set is less than 3% for the BB105B, and less than 6% for the BB105G, over the voltage
range from 0,5 V to 28 V. These diodes are supplied in minimum quantities of 6000.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 28 \
Reverse currentat Vg =28 V IR < 10 nA
BB1058 | BB105G
Diode capacitance at f = 1 MHz
VR =25V Cq > 2,0 1,8 pF
< 2,3 28 pF
Cq(VR= 3V) > 45 4
Capacitance ratio at f =1 MH —_— !
pactiancs fatio ’ CaVR=25V] < 6.0 6
Series resistance at f = 470 MHz
VR is that value at which Cq = 9 pF D t<yp. g’; (1)'3 g
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-23.
0,8
Lo t
-
e r—— 29
mme T 10— max D
y L S J — '
BB105B: marked L a1
6 ’ i
on packing | 2 ~max 286 — 22,49 —
BB105G: green dot a———— 12,9 min max
on the envelope
0,28 i
1
019 + 7261372.3

The white band indicates the cathode.

Available for current production only; not recommended for new designs.

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

0 Muuard w (September 1980
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BB105B
BB105G

(it

RATINGS

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

Continuous reverse voitage
Reverse voltage (peak vaiue)
Forward current (d.c.)

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Reverse current
VR=28V

VR=28V; Tgmp =85 °C

Diode capacitance at f = 1 MHz
VR=1V
VR=3V

VR=25V

Capacitance ratio at f = 1 MHz

Series resistance
at f = 470 MHz and at that value
of VR at which Cq = 9 pF

at f =200 MHz and I =5 mA

IR
IR

Cd
Cd

Cd
Cq(VR= 3V)

Cq(VR=25V)

D
D

max. 28
max. 30
max. 20

—55 to + 100
max. 85
= 0,4
< 10
< 200

BB105B | BB105G

typ. 17,5 17,5
typ. 1,5 115
> 20 18
< 2,3 28
> 45 4
< 6,0 6
typ. 0,7 09
< 08 1,2
typ. 0,4 0,4

8§83 <<

oC/mW

nA @

nA @

pF
pF
pF
pF

000

September 1979



Silicon planar variable capacitance diodes

BB105B

BB105G
103 7283061 102 : 7269410.1
typical values
| | 11T 1
R R A
= oc
(nA) (nA) T;=85°C
102 10 =
'A
| max-4
V/
10 1 // -
. 25 °C
\ V.
|
typ,
| 1 / 10~1 P
‘ 4
10°! 10-2
o 50 Tj (oc) 100 0 10 20 VR (V) 30
Fig.2 VR=28 V. Fig. 3.
e
1,04 7269408.1 10-2 . 7269409.1 E
typical values n = temperature coefficient of —_—
n the diode capacitance
: = o
Cq!(Tp <pF/pF\ Tamb =0 t0 85 °C
. = o¢
Cq(Tj=25 ) VR=3V oC
1,02 10-3
N
N
12V N
- Y N
= 25V typ
1 10-4
0,98 1075
0 50 T;°c) 100 1 10 vgovy 102
Fig. 4. Fig. 5.
September 1979 3



BB105B

A

BB105G
30 72695941
881058 f=1MHz
¢ Tj=25°C
d
(PF) max
ty,T
20 |P N
i}l N -
N
\ -
10
NN
~
0
107! 1 10 VR (V) 102
72695951
%0 EE156 f=1MHz
¢ T;=25°C
d
(pF)
max
I N
20 t:
y{p -
min NS
\\
~
10
\ N
SN
0
107! 1 10 Vr (V) 102

September 1979




BBNOB
BB110G

SILICON PLANAR VARIABLE CAPACITANCE DIODES

The BB110B and BB110G are variable capacitance diodes in a plastic envelope primarily
intended for electronic tuning in band II (f.m.). They are recommended for r.f. and
interstage circuits,

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 30 v
Junction temperature Tj max. 100 °c
Reverse current at Vg = 30 \'a Ir < 20 nA
Diode capacitance at f = 1 MHz BB110G | BB110B
VR=3V Cd 27-31129-33 pF
—_—————
. . Cq(Vg = 3V)
Capacitance ratio m 2,5t02,8
Series resistance at f = 100 MHz
VR is that val hich Cq = 30 pF typ. 0.3 «
R is that value at which Cq = 30 p 135 < 0.4 o
MECHANICAL DATA Dimensions in mm =
SOD-23 =
BR110B : blue dot
BE110G: green dot
08
| Y . I
T 29
| 1,1*m|n ; L O ) o > i
‘ = r
—! 26 L |<— 41 — ~0] 26 —! 4',— ‘
' max ' 24 i
12,9 min -l 29 | |
max ‘
|
0,28 L__=== |
0,19 } / N
7261372.3
The violet band indicates 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).
Available for current production only; not recommended for new designs.

t’ Mu“ard W Etember 1980 1




BB110B
BBNOG

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

Voltage
Continuous reverse voltage Vr max 30 Vv
Current
Forward current (d.c.) Ig max. 100 mA
Temperatures
Storage temperature Tstg ~55to+100 OC
Junction temperature Tj max. 100 oC
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0,4 °C/mW
CHARACTERISTICS Tj =25 OC unless otherwise specified
_ typ. 1 nA
Reverse current at Vp =30V Ig < 20 nA
typ. 5 nA
= . Ts = 60 O
Vg =30 V; Tj =60 °C IR It 200 1A
— Diode capacitance at f = 1 MHz BB110G lBBllOB
— VR= 3V Cq 27-311 29-33 pF
VR =30V Cq typ. 11 pF
Capacitance ratio at f = 1 MHz M 2,5t02,8
Cd(VR =30V)
Series resistance at f = 100 MHz
- R _ typ 0,3 @
VR is that value at which Cq = 30 pF rp < 0.4
Temperature coefficient of the diode capacitance
VR =3V n typ. 0,04 %/°C
2 ” August 1979



BB110B

10 7160576_ 10 260677
Ttypical valves 1= temperature coefficient of the
1 diode capacitance
In 1 TTTT
- T
(nA) T;-60°C %F-l 770 t0 60°C
>
P
1 ] 1073
’I
2z =
>
25°C
//’ N trp
-1
10 — 10
-
1072 2 107
1 10 Vg (V) 10 1 10 VR iV) 102
—
—
—
100 7260678 ——
¢ e
(pF) Tj=25°C
75
50 P,
N~y
\\
typ
-
25 SN
—
‘\
03 2
10 1 10 Vg (V) 10

November 1971
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SILICON VARIABLE CAPACITANCE DIODE

Planar-diffused diode in a DO-35 envelope intended for automatic frequency control in
radio and television receivers.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 15 v

Junction temperature Tj max. 200 ©°C

Reverse current at VR = 15 V; Tj =150 oC IR < 2,0 BA

Diode capacitance at f = 1 MHz

VR =4V Cq 20 to 25 pF

Capacitance ratio at f < 300 MH CaVr- 4V

apacitance ratio a z CqVr=-10") > ,

Series resistance at Vg = 4 V; f = 200 MHz rp < LS Q
MECHANICAL DATA Dimensions in mm
DO-35 E

‘ k a -
,56 —
ga,r::::ijﬁ
25,4 ‘ ,2 4 25,4 1
™ ‘min | :03 ’ min n’v?:i -~
2266729
The coloured band indicates the cathode
The diodes are type-branded
1

U Mu“a rd W( February 1977



BB119

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

Continuous reverse voltage VR max. 15 Vv

Current

Forward current (d.c.) Ir max. 200 mA |

Temperatures
Storage temperature Tstg -65 to +200 °C |

Junction temperature T; max. 200 °©C

THERMAL RESISTANCE

From junction to ambient in free air

|
CHARACTERISTICS Tj=25 OC unless otherwise specified ‘
Reverse current ‘

VR =15V; Tj =150 °c I < 2,0 pA

Forward voltage
Ig = 100 mA VE < 950 mV

Diode capacitance at f = 1 MHz

VR= 4V Cq 20 to 25 pF
Capacitance ratio at f < 300 MHz M 2 1,3
Cq (VR =10V)
Series resistance at f = 200 MHz
VR = 4V . w022

Simplified equivalent circuit:

L Cd o

o_rwvx_."._D_o

7269108

L =lead inductance =6 nH
rp = series resistance
Cq = diode capacitance (see page 3)

frequency independent
up to f = 300 MHz

These data apply for a distance of 10 mm between the two measuring points.

2 » February 1977



BB119

7272993

104
VR=15V
R
(nA)
max ||
‘03 L I~
o
4
7
102 4
tYp 2
/
10 —
V.
10 50 100 150
. (0
T; (°C)
7272994
=1MHz
102
Cd
(pF)
\ \
\ \\
\r \ max
™~
\ min
10
1 2
10 VR (V) 10
February 1977 3
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AM. VARIABLE CAPACITANCE DOUBLE DIODES

The BB212 is a silicon mesa profiled epitaxial double tuning diode with common cathode in a plastic

T0-92 variant.

A special feature is the low tuning voltage which makes the device particularly suited to car and

domestic receivers in the L.W., M.W. and S.W. bands.

QUICK REFERENCE DATA

For each diode:
Continuous reverse voltage
Operating junction temperature

Reverse current at Ti =250C
VR=10V

Diode capacitance at f = 1 MHz
VR=05V
Vg=80V

Capacitance ratio at f= 1 MHz

Series resistance at f = 500 kHz
VR is that value at which C4 = 500 pF

VR max. 12V

T max. 85 OC

™ < 50 nA

Cd 500 to 620 pF

(o < 22 pF

C4g (VR =05 V)

CqVR=8.0V 2310 36

D < 25 Q -

MECHANICAL DATA
Fig. 1 TO-92 variant.

Sk e

Dimensions in mm

te— 52max —»

O

(+——————— 12,7min ~——————|

is uncontrolled

diameter within 2,Smag,l

e

7270994

The anode of the diode with the higher capacitance Cq at VR = 3V, i.e. a more positive mismatch, is

identified by a white dot.

<

Mullard j(



BB212

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

Continuous reverse voltage \7 max. 12v
Forward current {d.c.) Ig max. 100 mA
Storage temperature Tstg —55 to + 100 °C
Operating junction temperature Ti max. 85 oC
CHARACTERISTICS (for each diode)
Tj =25 OC unless otherwise specified
Reverse current
VgR=10V IR < 50 nA
VR=10V; Tgmp =60 °C Ig < 200 nA
Diode capacitance at f = 1 MHz
VR=05V ) Cq 500 to 620 pF
VR=30V Cq > 140 pF
VR=55V Cq > 40 pF
VR=80V Cq < 22 pF
. . _ Cq(VR=0,5V)
Capacitance ratio at f= 1 MHz CqVR=80V 23t0 36
Series resistance at f = 500 MHz
VR is that value at which Cy = 500 pF D < 25 Q
Temperatute coefficient of the diode capacitance
at f=1 MHz; Tamp = 25 °C to 60 °C
e— N
— VR=05V n typ. 0,064 %/9C
— VR=80V n typ. 0,050 %/°C
MATCHING PROPERTIES
The capacitance of the two diodes in their common envelope may differ within certain limits. The
total, relative capacitance difference between the two diodes in one envelope may be found in Fig. 2.
The anode a1 or a2 with the higher capacitance at VR = 3 V, is identified by a white dot.
|
|
—
2 August 1979




A.M. variable capacitance double diodes

BB212

(nA})

1071

102

103

7Z278463.2
8
4
0
0 2 4 6 vov) 8

Fig. 2 The shaded area represents the maximum tolerance of the
two diodes in one envelope as a function of the reverse voltage.

7278455 3 7278454
10
N
T,=60°C {171 Cd)
’/ (pF
v
25°C N\
2 N\
/ 10
typ
10
5  vg(v) 10 0 5  wvgiv) 10
Fig. 3 Typical values. Fig. 4 f=1 MHz.

MU
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BB405B
BB405G

VARIABLE CAPACITANCE DIODES

The BB405B and BB405G are silicon variable capacitance diodes in hermetically sealed glass DO-34
envelopes.

The BB405B is intended for u.h.f. tuning up to frequencies of 860 MHz. The BB405G is intended for
v.h.f. tuning.

Diodes are supplied in matched sets and the capacitance difference between any two diodes in one set
is less than 3% over the voltage range from 0,5V to 28 V.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 28V
Reverse currentat Vg = 28 V R < 10 nA <—
BB405B | BB405G
Dic\)/de :a;;c\i/tanoe at f = 500 kHz c > 2,0 18 pF
R d < 23 25 pF
. - _ Cq(VR=3V) > 48 43 -—
Capacitance ratio at f = 500 kHz CqVR=25V) < 5.8 6.0
Series resistance at f = 470 MHz
VR is that value at which Cq =9 pF 1)) < 08 12 Q
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-68 (DO-34).

o,ss‘ S Y I r—— —2 @
max ?
1,27 “’l 1,27 l l
27 ol |le2 gl ' 1.6 | e
max . max max
- .4 - , 25,4
’ 2r;?in ‘ ?ng: min ' 7283041

(1) Lead diameter in this zone uncontrolled.

The diodes are suitable for mounting on a 2E (5,08 mm) pitch.
BB405B: white cathode ring; body black coloured -
BB405G: additional green band.

Maximum soldering iron or solder bath temperature 300 ©C; maximum soldering time 3 s. Distance
from case is not critical, but the glass envelope must not come into contact with soldering iron.

o Mullard W( o 1979



BB405B
BB405G

il

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Continuous reverse voltage
Reverse voltage (peak value)
Forward current {d.c.)

Storage temperature

Operating junction temperature

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Reverse current
VR=28V
VR=28V, Tamp =85°C

Diode capacitance at f = 500 kHz*
VR=1V
VR=3V

VR=25V
Capacitance ratio at f = 500 kHz
Series resistance

at f =470 MHz and at that value
of VR at which Cy =9 pF

VR
VRM
'F
Tstq
T.

IR
Cd

Cd
Cd

Cq(VR=3V)
cdi‘(v‘ﬂ—n =25V)

D

max. 28

max. 30

max. 20

—55 to + 150

max. 100

BB405B |BB405G
< 10 10
< 1 1
typ. 17 17
typ. 11,56 1,5
> 2,0 1,8
< 2,3 2,5
> 48 4,3
< 5,8 6,0
< 0,8 1,2

\"
\
mA
ocC
oC

nA
uA

pF
pF
pF

* Matching: Devices are supplied on a bandolier with a space between matched sets (minimum quan-
tity 120 devices, total divisible by 12; maximum quantity is 6000 per reel). Capacitance difference
between any two diodes in one set is less than 3% over the voltage range from 0,5 V to 28 V.

August 1979



Variable capacitance diodes BB405B

BB405G
7285020
104
'R
(nA)
103 —
Z
.
W
v
2
10 7
‘ ;
l/
| 7
| 10
Fig. 2 Reverse current as a function of the junction temperature. —
20 7285019 §
- =
N
N\
Cdq \
(pF) N
AN
N\
N
10
AN
~N
0
10-! 1 10 Vg (V) 102

Fig. 3 Diode capacitance at f = 500 kHz.
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SILICON PLANAR VARIABLE CAPACITANCE DIODE

The BB809 is a variable capacitance diode in a glass envelope intended for electronic tuning in v.h.f.
television tuners with extended band | (FCC and OIRT-norm).

Diodes are supplied in matched sets (minimum 120 pieces and divisible by 12) and the capacitance
difference between any two diodes in one set is less than 3% over the voltage range from 0,6 V to 28 V.

QUICK REFERENCE DATA

Continuous reverse volitage
Reverse currentat VR =28 V
Diode capacitance at f = 500 kHz

VR= 3V
VR=25V
Capacitance ratio at f = 500 kHz

Series resistance at f = 200 MHz

VR isthat value at which C4 = 25 pF

VR max. 28 V
I < 10 nA
Cd 26 t0 32 pF
Cdq 45t06 pF
Cq(VR= 3V)

O 5t06,5
Cq(VR=25V) °

>} < 06 Q

MECHANICAL DATA
Fig. 1 SOD-68 (DO-34).

Dimensions in mm

Kk a
0,55 L—
max f—— Dr_‘:l c—
1 27 “Q 426-»[ 4—1'27 o _...'1,6 -—
max 4 max max
- 254 3.04 254
min max min 7283041

(1) Lead diameter in this zone uncontrolled.
Cathode indicated by yellow band.

Maximum soldering iron or solder bath temperature 300 °C; maximum soldering time 3 s. Distance
from case is not critical, but the glass envelope must not come into contact with soldering iron.

Munard W Fctober 1979 1



BB809

RATINGS

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

Continuous reverse voltage
Reverse voltage (peak value)
Forward current (d.c.)

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

Reverse current
VR=28V
VR=28V;Tymp=85°C
Diode capacitance at f = 500 kHz
Vp= 3V
VR=25V

Capacitance ratio at f = 500 kHz

Series resistance at f = 200 MHz
VR is that value at which Cy = 25 pF

IR
IR

Cd
Cd
Cq(VR= 3V)
C4q(VR=25V)

D

max.
max.
max.

—55

max.

28 Vv
30 V
20 mA
to + 150 °C
100 oC

0,6 °C/mw

10 nA
200 nA

26 to 32 pF
45t06 pF

5t06,5

06 Q

October 1979



Silicon planar variable capacitance diode

BB809

102 7269410.1
typical values
| 11T 1T T
R B S O
(nA) T;=85°C
10 -
v
]
1 d
-25 °C
107! e
7
102
0 10 20 VR (v) 30
Fig. 2 Typical values.
60 7283062
C4
(pF)
40 \-
\tYD
AV
20 A
N
0 N
107! 1 10 VR (V)

Fig. 4 f =500 kHz; Tamp = 25 °C.

(

7277991

10~2

n
pF /pF
oc

10~3

1074

P%

10-5

1

10 vgv) 107

Fig. 3 Temperature coefficient of the diode
capacitance; Tamp = 0 to 85 OC.

103 7283061
IR
(nA)
Y
102 >
max '
/
10 /
va
4
y
, typ
10-1 /
0

50 T] (OC) 100

Fig.5 VR =28 V.
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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
wellas for logarithmic amplifiers and protection of insulated gate field-effect trans-
istors.

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 20 V
Forward current (d.c.) I max, 50 mA
Forward voltage at Ig = 10 mA Vg < 1.0V
Reverse current
VR= 5V;Tj=259C IR < 5 pA
VR =20 V; Tj =25 oC IR < 10 pA
Diode capacitance
VR =0; f=1MHz Cq < 1.3 pF
MECHANICAL DATA Dimensions in mm
TO-18 (except for the two leads)
g
©
3
: o
g ———
3 [ |
5,3max - 127 min
208447

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.

\3 Mu“ard W(March 1974



BAV45

(i

RATINGS Limiting values inaccordance 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

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Forward voltage
I = 10 mA

Reverse currents

VR=5V
VR=5V;Tj=80°C
VR=20V

Diode capacitance
VR =0;f=1MHz

VR
VRRM

Ir
IrrM

stg

Ry j-a

max. 20 v
max. 35 v
max. 50 mA
max. 100 mA

-65 to +125 ©°C
max. 125 oC

= 0.5 °C/mW

Tj=25 OC unless otherwise specified

Vg

53
IR

Ca

< 1.0V
5 pA
< 250 pA
10 pA
< 1.3 pF

“ May 1971



BAV45

CHARACTERISTICS (continued) Tj=250C
Forward recovery voltage when switched to
Ig = 10 mA Vigr < 1,25V

Test circuit and waveforms:

1, 1« 4500 1 v
90%
Ve
Rs2500L oscilloscope
| ew R e
) t t

ot oty —]

72613298

T

input signal output signa!
Input signal : Rise time of the forward pulse tr < 20mns
Forward current pulse duration tp = 300 ns
Duty factor § =0,01
Oscilloscope : Rise time ty =0,35ns
Input capacitance Ci= 1 pF

Circuit capacitance C <20 pF (C = C; + parasitic capacitance)

Reverse recovery time when switched from

Ip =10 mA toIgr = 10 mA; Ry, = 100 ©;

measured at [ = 1 mA tryy < 350 ns
Test circuit and waveforms:
r ____________ } A2 Ul SR )
H | 0% N3
[} H +1e
Re- 5011 : - T’F DOT. ! 7 [ sampting t
U i [ J oscilloscope ﬂ
V=Vp+1¢ xRs e Ri=500 Va $0% I*
o
7261328 input signal ! output signal
Input signal : Rise time of the reverse pulse tr= 0,6ns *) Ig =1 mA
Reverse pulse duration tp = 500 ns
Duty factor 6 =0,05
Oscilloscope : Rise time ty =0,35ns

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

ALLLELES

June 1975 3



1'1 7261333
| [1]
Ca feAmnz| |1
s - O,
(oF) 1j=25°C
10
N
N
09
NLtyp
\
N
0.8 -
N
0.7
10" 1 10 Ve (V) 102
7261332
I U
—_— TJil
E 100 I J225°C
e Ie ll
1 (mA) 1
‘ 75 -
| 1
‘ 50 tp
| ]
1
y .
| ]
‘ 4
o .
| 500 1000 Vg (V) 1500
w .
4 May 1971



BAV45

4010, 21261338
10
T =25
1r
(pA)
y
100 —
/
f
10 =
F
10’ EEE
typ
10*
y i
I
10‘
¥ &
J
'"L— —
- T
10° =
Vi
]
10? —
v
I i
10 =
,}
1
]
104
0 250 500 750 Ve (mV) 1000

May 1971 ' 5



BAV45

103 o 7261330 101. - 7261331
— =1 > LW
Ir - T; =125 I -
(pA) (pA) 4
- 717
102 10° max.Vg=20Vl |/ 5V
- v yp. VR =3
80°C 420V
p 1, ,/
y, R4
¥
2 1 4 /
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. Suggested . Suggested
Type No. Section alternative Type No. Section alter?;tive
AA119 F* BY127M * BYW56
AAZ13 F* BY184 E
AAZ15 F* BY206 E* BAS11, BYV95B
AAZ17 F* BY207 E* BYV95C
BA182 G* BY210 series E* BYV95/96 series
BA223 G BY226 * BYW54
BA243 G BY227 * BYW56
BA244 G BY228 E
BA280 G BY409 E
BA314 (o] BY438 E
BA316 B BY448 E
BA317 B BY458 E
BA318 B BY476 E
BA379 G BY509 E
BA482 G BYV27 series E
BA483 G BYV28 series E
BAS11 B BYVS5AB,C £
BAV10 B BYV96D,E E
BAV18 B BYW54 E
BAV19 B BYW55 E
BAV20 B BYW56 E
BAV21 B BYW95A,B,C E
BAV45 H BYWO96D,E E
BAW62 B BYX10 E
BAX12A B BY X36 series E* BYW54 to 56
BAX13 B BY X55 series E* BY V95 series
BAX16 B BY X80 E
BAX17 B BYX91 series E
BB105B,G G* BY X94 * BYW56
BB110B,G G* BZV10 D
BB119 G BZV11 D
BB212 G BZV12 D
BB405B,G G BZV13 D
BB809 G BZV14 D
BY126M * BYW54 BZV46—-1V5, 2V0 Cc

*Not recommended for the design of new equipment.

—

September 1980
( Mullard
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INDEX

Type No. Section asl;%?‘?:;: Type No. Section 3:3?::::[1
BZV8S5 series Cc 1N821 D
BZX61 series c* B2V85 series 1N823 D
BZX79 series (o} 1N825 D
BZX87 series Cc 1N827 D
BZX90 D 1N829 D
BZX91 D 1N914 B
BZX92 D 1N916 B
BZX93 D 1N4001 E
BZX94 D 1N4002 E
BZY88-C0OV7 * BA314 1N4003 E
BZY88-C1V3 * BZV46—1V5 1N4004 E
BZY88 series C 1N4005 E
0A47 F* 1N4006 E
0QA90 F* 1N4007 E
0Ag1 F* 1N4148 B
0A95 F* 1N4446 B
0A200 B 1N4448 B
0A202 B

*Not recommended for the design of new equipment.

«

Mu“ard W (September 1980 2
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