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The Mullard technical handbook system..

The Mullard Technical Handbook is made up of four sets of
Books, each comprising several parts:-

Book 1 (light blue) Semiconductor Devices
Book 2 (orange) Valves and Tubes

Book 3 (green) Components, Materials and
Assemblies

Book 4 (purple or  Integrated Circuits
dark blue)

Book 1, Semiconductor Devices, comprises the following
parts:-

Part 1a Small-signal transistors
Part 1b Low-frequency power transistors
Part 1c Field-effect transistors

Part 1d Microminiature semiconductors for hybrid
circuits

Part 2a R.F. wideband devices

Part 2b R.F. power devices

Part 3 Diodes

Part 4 Power diodes, thyristors and triacs

Part 5 Microwave transistors, diodes and
sub-assemblies

Part 6 Optoelectronic devices



......acomprehensive data library

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

Because the Technical Handbook system forms a
comprehensive data reference library the current Mullard Quick
Reference Guides should always be consulted for details of the
Mullard preferred range.

The data contained in these books is as accurate and up todate
as possible at the time of going to press. It must be understood,
however, that no guarantee can be given on the availability of the
various devices, or that their specifications may not be changed
before the next edition is published.

Each part is reviewed regularly, and revised and re-issued where
necessary. Revisions to previous data are indicated by an arrow in
the margin.

Requests for copies of Quick Reference Guides and individual
data sheets (please quote the type number) should be sent to:-

Technical Publications Department, Mullard Limited,
New Road, Mitcham, Surrey CR4 4XY. Telex 22194.

Prices and availability information for Mullard components
should be obtained from Mullard House, or from one of the
Mullard Distributors listed on the back cover.



™ The Mullard Data Base

For the equipment designer,
technical information on
electronic components is
vital. Mullard market the
widest range of components
inthe UK., supported by a
comprehensive information
service — the Mullard Data
Base.

Brief details are given
here. For further informa-
tion and an order form,
please write to:-

Technical Publications Dept.

Regular Publications

Mullard Bulletin

A must for designers, this
bi-monthly, newspaper-style
publication briefly describes
new components and offers
further information on subjects
of interest.

Consumer Electronics

A review, in newspaper style,
published every four months.
Articles and features of
interest to those in the
consumer electronics industry,
with emphasis on television

hr;iﬂuliaéd L:jm:ﬂe_?.h technology and allied subjects.
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Technical Brochures
and Range Leaflets
Mullard publish hundreds of
different brochures on
components and their
application. Make sure your
name is on the mailing list for
the Mullard Bulletin, which
describes and offers new
publications.

Prestel too!

Mullard publications may
also be ordered directly
through PRESTEL.

The Mullard data base
begins on page 556201.



Electronic Components
and Applications

Aquarterly technical journal
covering, in depth,
developments in electronics
based on the work of Philips,
Signetics and Mullard
laboratories. Please ask for a
sample copy and subscription
form.

Quick reference guides

All products marketed by
Mullard are listed
alpha-numerically and
described briefly in these
guides. Part 1 covers passive
components, discrete
semiconductors, and valves
and tubes; Part 2 deals with
integrated circuits, including
Signetics.

Technical Data Service

This service provides detailed,
up-to-date information on the
characteristics and
performance of Mullard
components.

Subscribers to any or all of
the four handbook sections
receive all relevant handbooks,
looseleaf binders, monthly
mailings of new data sheets,
and new handbook parts as
they are published.

For those not wishing to
subscribe to the Data Service,
handbook parts can be
purchased individually.

Individual data sheets are
available free-of-charge, and
can be obtained by quoting the
type number.
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CECC

Products approved to CECC available on request:

Specification No.

CECC 50001 — 020

CECC 50 001 — 021

CECC 50 001 — 022

CECC 50 001 — 026
CECC 50 001 — 037

CECC 50 001 - 038

CECC 50 005 — 005

CECC 50 005 — 010

CECC 50 005 — 017

CECC 50 008 — 015

BZY88 series to BS9305-N041 is no longer available — replaced by CECC 50 005 — 005, BZX79 series.

Type No.
CVv8308, CV8805

BAWE2

CV7367, CV7368, CV7756
CV7757, CvB617, CVI637
TNO14, IN916, 1N4148
1N4446, 1N4448

BAV18, BAV19, BAV20, BAV21
BAX16, BAX17
Cver90

BA314
PO33

CV9638

CV7875

BZX79 series

CV7138 to CV7146
CV7099 to CV7106
BZV85 series

BZTO3 series

BYWS54, BYWS5, BYWE6

CVA7026 to CVA7030
CVA7476

Mullard |



SELECTION
GUIDE

WHISKERLESS DIODES

Qutline: DO-35
VR I IFRM tr Cq Ve at I
type max max. max. max. max. max.

\Y% mA mA ns pF Vv mA
BA316 10 100 225 4 2 1.1 100
BA317 30 100 225 4 2 1;1 100
BA318 50 100 225 L) 2 P 100
BAV10 60 300 600 6 25 1.25 500
BAWG2 75 200 450 4 2 1 100
BAX13 50 75 150 4 3 1.53 75
BAX16 150 200 300 120 10 1.5 200
general purpose BAX17 200 200 300 120 10 1.2 200
0A200 50 160 250 typ.3.5 25 1.15 30
0A202 150 160 250 typ.3.5 25 1.156 30
1N914 75 75 225 4 4 1 10
1N916 75 75 225 4 2 1 10
1N4148 75 200 450 4 4 1 10
1N4446 75 200 450 4 4 1 20
1N4448 75 200 450 4 4 1 100
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
BAX12A 90 400 800 50 35 1 200
CV7367 100 75 450 5 28 1 10
CV7368 100 75 450 b 1.5 1 10
CV7756 75 75 450 8 4 1 10
for telephony CV7757 75 75 450 8 2 1 10
applications CV7875 150 150 750 - 35 1.2 100
CVB617 20 75 450 - 6 1.5 50
CV8790 150 150 625 - 10 1.2 100
CV9637 75 100 450 5 28 1.2 100
CV9638 65 200 750 70 16 0.9 200

QUL PIRDORE . » 285t 300 | 350 | 2000 | 1000 10typ. | 1.1 300

avalanche

r Mull_grd _
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SELECTION

GUIDE
VOLTAGE REGULATOR DIODES
Stabistors
working Ptot at Tamp IFRM
type voltage (nom.) max. max. outline
v mw 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 (low power)
working Prot 3t Tamb IERM
type voltage range max. max. outline
v mwW oc mA
BZTO03 9.1t0 270 3.25wW 25 - S0D-57
BZV85 36to 75 1300 25 250 DO-41
BZW03 7.5 10270 6W 25 - S0D-64
BZX61* 7.51t0 130 1300 25 1000 DO-15
150 to 200 1000 25 1000 DO-15
BZX79 24t0 75 400 50 250 DO-35
BZX87 51t0 75 1750 25 400 S0D-51
BZY88* 2710 33 400 50 250 DO-7
IF(AV) max.
Cv7138 3.3
CVv7139 36
CV7140 39 400 25 200 DO-35
CV7141 43
CV7099 4.7
CV7100 5.1
cv710 5.6
CV7102 6.2 400 25 200 DO-35
Cv7103 6.8
Cv7104 7.5
CV7105 8.2
Cv7142 9.1
CV7143 10.0 400 25 200 DO-35
CV7144 11.0
CV7145 12.0
CV7146 13.0
CV7106 15.0 400 25 200 DO-35

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

Y

Mullard |




SELECTION
GUIDE

VOLTAGE REFERENCE DIODES

voltage tolerance * 5% Qutline: DO-34
reference 120 max Isz| ot " 12 rdiff at Iz

type voltage at | {1zrm) max. max.

V (nom) mA mA %/°C mA Q mA
BZX90 0.01
BZX91 0.006
BZX92 6.5 7.5 50 0.002 1.5 15 76
BZX93 0.001
BZX9%4 0.0005
1N821 0.01
1NB23 0.005
1N825 6.2 7.5 50 0.002 7.5 15 7.5
1N827 0.001
1N829 0.0005
BZV10 0.01
BZV11 0.005
BZV12 6.5 2 50 0.002 2 50 2
BZV13 0.001
BZV14 0.0005

[ Mullard v/



SELECTION

GUIDE
RECTIFIER DIODES
g IF{AV)max VRRM max -
typ P v outline
BYX10* 360 1600 DO-14
CVA7026 100
CVA7027 200
CVA7028 750 400 SOD-57
CVA7029 600
CVA7030 800
CVA7476"* 1200
et pipoee 1N4001G 50
1N4002G 100
1N4003G 200
1N4004G 1000 400 SOD-57
1N4005G 600
1N4006G 800
1N4007G 1000
BYWS4 2000 600 SOD-57
BYWS55 2000 800 SOD-57
controlled avalanche BYW56 2000 1000 SOD-57
CVv8308 250 60 SOD.57
CV8805 250 150 SOD-57
BYVI5A 1500 200 SOD-57
B 400
C 600
BYVI6D 1500 800 SOD 57
E 1000
fast soft-recovery BYWO5A 3000 200 SOD-64
B 400
c 600
BYW96D 3000 800 SOD-64
3 1000
BYV27- 50 2000 50 SOD-57
~100 100
~150 150
—200 200
ultra fast soft-recovery BYV28— 50 3500 50 SOD-64
-100 100
~150 150
—200 200

*  Available for current production only; not recommended for new designs,
** Controlled avalanche

N, Mullard ||



SELECTION
GUIDE

Parallel efficiency diodes

RECTIFIER DIODES (Cont.)

IFWM max VRRM max ]
type A v outline
BY448 4 1500 SOD-57
BY458 4 1200 SOD-57
BY228 5 1500 SOD-64
BY438 5 1200 SOD-64
E.H.T. rectifiers
e IF(AV) max VRRM max P
mA kV
BY476* 25 18 SOD-56
soft recovery BYS509 4 15 SOD-61
BY584 85 1.8 SOD-61A
SCHOTTKY-BARRIER DIODES
Qutline: DO-34
VR g Cq at VR ter VE at Ig
type max. max. max. max. max.
\% mA pF \% ns mV mA
u.h.f. mixer BA481 4 30 1.1 0 - 400 1
BATE1 40
o BAT82 50 30 1.6 1 1 410 1
0 BATE3 60
BAT85 30 100 10 1 5 400 10
* Available for current production only; not recommended for new designs.
-
w ( Mullard Y



SELECTION

GUIDE
MICROMINIATURE DIODES
Switching diodes Outline : SOT-23
VR Ig ter Cq Vg at g
type max. max. max. max. max.
\' mA ns pF mV mA
high-speed BAS16 75 250 6 2 855 10
BAS19 100 200 50 5 1000 100
general purpose BAS20 150 200 50 5 1000 100
BAS21 200 200 50 5 1000 100
Schottky-barrier BAT17 4 30 - 1 600 10
band switch BAT18 35 100 - 1 1200 100
common cathode
double diode BAV70 70 250 6 1.5 855 10
two diodes in series BAVI99 70 250 6 1.5 855 10
common anode
daiible dlodc BAWS6 70 250 6 2 855 10
Low-voltage stabilizer Qutline : SOT-23
IFRM Cq Sk VF at |If
type max. max. typ.
mA pF mV/K mV mA
730-810 5
-1.
general purpose BAS17 250 140 8 870-960 100
Variable capacitance diodes Outline : SOT-23
VR Ig Cd at Vg ™ IR at VR
type max. | max. max.| max.
Vv mA pF \" 2 nA v
typ. 11.5 3
BBY31 28 20 1.8-28 25 1.2 50 28
v.h.f. tuning
26-32 3
BBY40 28 20 43-6 25 0.6 50 28
Voltage regulator diodes; tolerance : + 5%
Ptot IFRM VE at If
type range max. max. max. outline
v mw mA v mA
al BZV49 24-75 1000 250 1 50 SOT-89
i e BZX84 | 2.4-75 350 250 0.9 10 |soT-23

Mullard ||



SELECTION

GUIDE
TUNER DIODES
Variable capacitance diodes
VR .
type outline max. Cq at VR Cq ratioat VR
\ pF \Y VLV
afc. BB119 DO-35 15 20-25 a3 | >3 4/10
radio a.m. BB212 T0-92 12 500620 05 | >225 05/8
o i) BBB09 DO-34 28 4556 25 | >5 3/25
P BB405G | DO-34 28 | 1825 25 | >43 3/25
television u.h.f. BB405B | DO-34 28 2023 25 | >48 3/25
Band switching diodes rp at If
(£2) {mA)
a.m. switching BA223 | DO-34 20 <35 8 | <15 10
BA243 DO-35 20 <2.0 15 | <1.0 10
=5 BA244 DO-35 20 <2.0 15 | <05 10
v-h.f. switching BA482 | DO-34 35 <1.2 3 | <07 3
BA483 DO-34 35 <10 3 | <12 3

All television varicaps are supplied in matched sets.
Over the voltage range 0.5 V to 28 V the diodes are capacitance matched to within 3%: BB405B; BBA405G

GERMANIUM SMALL SIGNAL DIODES

(MAINTENANCE TYPES)
Gold bonded diodes Outline : DO-7
VR e | IFRM | tr | Ca | VF 3t IF
type max. max. max. max. | max. max.
\" mA mé ns pF v mA
AAZ15 75 140 | 250 = 2 1.1 250
general purpose AAZ17 50 140 | 2s0 L 2 1.1 250
general purpose 0A47 25 110 | 150 70 |35 1.1 150
and switching
o
]( Mullard Y
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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 1,0eV.

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

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 (Ryy f-mb>15 oc/w)

- TRANSISTOR; power, audio frequency (Rth j-mb < 16 OC/W)

DIODE; tunnel

- TRANSISTOR; low power, high frequency (Rth j-mb > 15 O°C/w)

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

TRANSISTOR; power, high frequency (Ryp 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 j-mb > 15 0C/W)
TRANSISTOR; low power, switching (Rthj—mb > 15 0C/W)

CONTROL AND SWITCHING DEVICE: e.g. thyristor, power (Ryy, j-mb < 15 °C/W)

- TRANSISTOR; power, switching (R, j-mb < 16 °C/W)

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

DIODE; rectifying, booster

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

NXXcHvDovPzrzommoows
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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

It 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 1EC 63: series E12)
E. 20% (according to 1EC 63: series EB)
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) voitage 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 (VpRrM), 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 ( Mullard U



RATING

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 absolute 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.

\3 Mu"ard W (October 1977



RATING

[

i

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 al! 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.

e

October 1977 ( Mullard \\:’



COLOUR CODES

PRO ELECTRON COLOUR CODING SYSTEM FOR
PROFESSIONAL SMALL SIGNAL DIODES

Letter combination-background colour

BAV - green
BAW - blue
BAX - black
BAS - orange

Figure combination-colour bands

black
- brown
- red

- orange
- yellow
green
- blue

- violet
- grey

white

OO0 NNNU AR W =D
«

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.

\3 Mu||ard W (}anuary 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.

. Banding systems

The sequence number consisting of a two, three, or four digit number after the

letter "N may be coded as follows:

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

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

2.3 Four-digit sequence numbers shall consist of the sequence number infour

If a suffix letter is required it shall be indicated as the fifth band.

. Cathode identification and reading seguence

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

anode ends.

3.2 An alternative method is provided where equal width bands may be used.
from cathode to anode ends.

3.3 Either of the above colour banding methods maybe used in stead of the cath-

. 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
5 green E
6 blue F
7 violet G
8 grey H
9 white J

j B November 197” ( Mu“ard
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PACKING

BANDOLIER AND REEL SPECIFICATION

FOR AXIAL-TAPED DIODES

This specification concerns all axial-leaded diodes in this handbook.
The taped and reeled products fulfil the re

with axial leads on continuous tapes.

0,8 max'"
>

quirements of IEC 286-1: Tape packaging of components

Dimensions in mm

|
|

4%\_1——» -—

53152

Fig. 1 Configuration of bandolier.

L2

The red tape indicates the diode cathode side,

1. Displacement between any two diodes; for DO-34 maximum 0,4.
2. For outlines SOD-34, SOD-56 and SOD-61 this dimension is 68 + 2.

The cumulative space (S) measured over ten spacings = 50 + 2,
The diodes are centred so that | L1 —L2I<1,2mm.

A black marker is printed on the white tape of the bandolier every 50 diodes.

6+0,5=

The axial taping specification described above is compatible with automatic insertion equipment as

manufactured by Universal, U.S.M. (Dynapert) and M.E.|. {Panasert).

<

Mullard W( ulv 1982



PACKING

22°30'(16x)
* o e

+0,5 0 92 1356
300" 770_g, 858 1Y mox

t 72732021

b o ong ) For outlines SOD-34, SOD-56 and
SOD-61 this dimension is 75.

!

Fig. 2 Reel dimensions (mm) for axial-leaded components.

(1) Diode (4) Flange
{2) Bandolier {5) Cylinder
(3) Paper

outline quantity

per reel

SOD-27 DO-35 10 000

SOD-34 - 5 000

SOD-51 - 5 000

SOD-56 — 4 000

SOD-57 - 5 000

SOD-61 — 7 000

SOD-64 - 4 000

SOD-66 DO-41 5 000

SOD-68 DO-34 10 000

v 1982 \]( Mullard ]



PACKING

BANDOLIER AND REEL SPECIFICATION

FOR RADIAL-TAPED DIODES =
Dimensions in mm Ag Ag
— PZ ‘4— P ﬁl —T—
| J
H T ¥ ﬁ ! — Ho
l L W, (A [ T |
U S @L_@F@ﬁ Wo_w—t
i
N Tl T
! | | {
t
- ~— Py — —IDgl— |
feeding direction —» @ @—$k
. _— . i
Fig. 1 Configuration of bandolier. 1285727 detail A t
ZAPg = deviation of 20 spacings +1
+
F = lead-to-lead distance 5,08 _g'?
H1 = top of component to tape centre < 27,5
H = bottom of component to
tape centre 191
vV, Hop = lead-wire clinch height 16 £0,5
cathode / L = length of cropped lead <11
|4 = lead-wire protrusion <1
X ‘ P = pitch of components 12,7 £1
’ ] 075 Py = feed hole centre to the middle
—3 +0,3 of the leads 6,35+ 1
I Pq = feed hole centre to lead 3,81%0,7
; J | Po = feed hole pitch 12,7+0,3
[ , Tt = total tape thickness <15
- F/2 1« t = thickness tape + hold down tape 0,7 + 0,2
| Dg = feed hole diameter 4+0,2
’ Fl24-e/2 ‘ W2 = hold down tape position 0to1,5
~—F ——=1 7285730 Wo = hold down tape width >12,5
Wy = feed hole position 9+0,5
. +
Fig. 2 Detail configuration of w = tape width 18 _(1)2
component shape. Ag = component alignment 0+50
break force of carrier tape > 15 N Ap = component alignment +2
extraction force >5N
3

<
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PACKING

This specification concerns radial-taped diodes in DO-34 and DO-35 envelopes. The taped and reeled
products fulfil the requirements of 1EC 286-2: Tape packaging of components with unidirectional leads.

22°30' (16x}

-

¢ t

41| +05 0 92 356
300 0 77,0_0'2 85,6 +1 max

]
@/ - |«2o,5:o,s

7285726

minimum 10 empty
positions at ~—®
beginning and end

Fig. 3 Reel dimensions (mm) for radial-taped diodes.

(1) Diode (3) Flange
(2) Bandolier {4) Cylinder

Quantity per reel for DO-34 and DO-35 encapsulations 5000 diodes.

The diodes can be delivered on request with anode-leading (+ leading) or with cathode-leading
(— leading) configuration.

cathode — ccthode/

7285729 7285728

Fig. 4 + leading. Fig. 5 — leading.
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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 909 is allowed at any distance from the body when it is possible to support
the leads during bending without contacting the envelope or weldings.

Bending close to the body or stud without supporting the leads only is allowed if the bend radius is
greater than 0,5 mm.

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 300.

Straightening

Straightening the leads is allowed 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.
Prevent fast cooling after soldering.

U Mullard W (June 1982



MOUNTING

AND SOLDERING .

L

Maximum allowable soldering time and minimum distance soidering point to seal for several envelopes

Hand iron soldering Hand iron soldering, dip, wave
mounted otherwise than or other bath soldering, mount-
on printed-circuit board ed on printed-circuit board
(max. solder temp.: 300 °C) {max. solder temp.: 300 °C)
time distance time distance
s mm s mm
SOD-27 DO-35 glass 3 0,5 5 0,5
SOD-40 DO-15 plastic 3 50 3 5,0
SOD-51 - glass 3 3,0 5 3,0
SOD-56 - plastic 3 2,0 5 2,0
SOD-57 - glass 3 0,5 5 0,5
SOD-61 - glass 3 2,0 5 2,0
SOD-64 — glass 3 05 5 0,5
SOD-66 DO-41 glass 3 3,0 5 3,0
SOD-68 DO-34 glass 3 0,5 5 0,5
TO-18 - metal 3 0,5 5 0,5
TO-92 — plastic 3 25 5 2,5
MOUNTING

If the rules for mounting and soldering are observed properly, the following mounting or process
methods are allowed:

- Preheating of the printed circuit board before soldering, up to a maximum of 100 °C.

— Flatmounting with the diode body in direct contact with the printed circuit board with or without
metal tracks on both sides and/or plated-through holes.

— Flat mounting with the diode body in direct contact with hot spots or hot tracks during soldering.

— Upright mounting with the diode body in direct contact with the printed circuit board if the body
is not in contact with metal tracks or plated-through holes.

General

Parts of the general mounting and soldering rules can be overruled by individual type mounting and
soldering rules, mentioned with the type description.

e 192 r Mullard <



MICROMINIATURE

DIODES

SOLDERING RECOMMENDATIONS
SOT-23, SOT-143 AND SOT-89 ENVELOPES

SOT-23, SOT-143 and SOT-89 devices are ideally suited for placement onto thick and thin film
substrates and printed circuit boards.

To assure reliable and consistent connections particular attention should be paid to:
1. Flux

A non-active flux is recommended. Where active fluxes are employed, great care in subsequent
substrate cleaning must be exercised.

2. Metal-alloy solder or solder paste

Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or 60%
Sn/40% Pb. Any paste used should contain at least 85% metal dry weight.

3. Soldering temperature
This will vary according to the actual method employed.

REFLOW SOLDERING

The preferred technique for mounting microminiature components on hybrid thick and thin-film is the
method of reflow soldering.

The tags of SOT-23, SOT-143 and SOT-89 envelopes are pre-tinned and the best results are obtained if
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by
either dipping the substrate in a solder bath or by screen printing a solder paste.

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 OC,
The most economic method of soldering is a process in which ali different components are soldered
simultaneously for example SOT-23, SOT-143 or SOT-89 devices, capacitors and resistors.

Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore
good inherent adhesive properties which eases positioning of the components.

With the components in position the substrate is heated to a point where the solder begins to flow.
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The
maximum allowed temperature of the plastic body of a device must be kept below 280 ©C during the
soldering cycle. For further temperature behaviour during the soldering process see Figs 2 and 3.

The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves
something to be desired the same effect can result in undesirable shifts; particularly if the soldering
areas on the substrate and the components are not concentrally arranged. This problem can be solved
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs
4 and 5).

After cooling the connections may be visually inspected and, where necessary, repaired with a light
soldering iron. Finally any remaining flux must be removed carefully.

\vv’ Mullard w (November 1982



MICROMINIATURE Soldering recommendations

DIODES

(I

IMMERSION SOLDERING

Where a complete substrate or printed circuit board is immersed in solder:
a. The temperature of the soldering bath should not exceed 280 °C.

b. The duration of the soldering cycle should not exceed 10 seconds.

c. Forced cooling may be applied (see Fig. 1).

HAND SOLDERING

It is possible to solder microminiature devices with a light hand-held soldering iron, but this method
has obvious drawbacks and should therefore be restricted to laboratory use and/or incidental repairs
on production circuits.

1. It is time-consuming and expensive.

2. The device cannot be positioned accurately and therefore the connecting tags may come into contact
with the substrate and damage it.
3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation.

4. The envelope may be damaged by the iron.

7282785
300 T n TT11
l Tb max
T V/
(°c) 7V
solder flow
- ; area
200 4% a
— Tm
\b
]
100
0
0 10 t(s) 20

Fig. 1 Device temperature during immersion soldering.

Maximum time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 0C.

a = free convection cooling; b = forced cooling.
Tb max = Maximum bath temperature {280 ©C).
Tm = melting temperature of solder (179 ©C).

August 1980W r Mu“ard \vJ



Soldering recommendations M|CROM|N| ATURE
DIODES
7279120,
300 TITIITTITTI I—r11 a = free convection cooling.
iz T max b = permissible forced cooling. —
T TI max = Maximum lead or tab temperature = —
(°c) 285 OC. E
% 4% solder flow area a Tm = Melting point of the solder is 179 OC.
077 ! Tamb =25 °C.
200
3 % ETm Time of heat supply:
T without preheating max. 14 s
b _] with preheating max. 10 s
Maximum time of preheating 45 s
12
100
i
Fig. 2 Reflow soldering without preheating.
0
0 10 t (S) 20
72791211
300 [ [ ] T TT I
Yzt A T+ T max - |
|
T %% I
(°c) L GZ2 Z:
solder flow
area 7
a
200 % 7277 =
max 4 (2 7.4 2 7.7y e s e Tm
\ 5
100 RN
% prgheating
% area
§ !
0
40 50 60 70 t(s) 80

Fig. 3 Reflow soldering with preheating.
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MICROMINIATURE

DIODES

Soldering recommendations

Minimum required dimensions of metal
connection pads on hybrid thick and thin-film
substrates.

08min |

min

Dimensi

jons in mm

LL‘OJ |«1:o’ 141,10»

— 0,95 1= '
|~ 19 __»| 7279123 |<_1 5_4‘_1 5|
! ! ! ' 7279122
Fig. 4 SOT-23 pattern. Fig. 5 SOT-89 pattern.
|
I4_1'2_> 7286820
Fig. 6 SOT-143 pattern.
November 1982 M ll d \.’
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MICROMINIATURE
DIODES

THERMAL CHARACTERISTICS
OF SOT-23 AND SOT-143 ENVELOPES

The heat generated in a semiconductor chip normally flows by various paths to the surrou ndings
(ambient).

Z L7

. 7289072 .A
Fig. 1.

-

- Heat radiation from the envelope to ambient (1).
This heat transfer can be neglected when the envelope is mounted on a substrate or printed
circuit board.

2. Heat transmission via leads (2) soldering points {3} and substrate (4).

junction

Rhij-t
tab

Rthj-a ] Rtht-s

soldering
points

Rths-a

_J ambient

7289073

Fig. 2 Thermal behaviour of heat flow when the device is mounted on a substrate or printed circuit
board.

Rih j-t = Thermal resistance from junction to tab.

Rth t-s = Thermal resistance from tab to soldering points.

Rth s-a = Thermal resistance from soldering points to ambient.
Rth j-a = Thermal resistance from junction to ambient.

\VV’ Mu“ard W (November 1982



MICROMINI ATURE Thermal characteristics

DIODES

e

Heat transfer directly from envelope to ambient

This depends on the difference between the temperatures of envelope and the surroundings. When the
device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in
relation to the heat flow via leads and substrate.

Thus the thermal model can be as in Fig. 3.

junction
Rihj-t
tab
Rtht-s
soldering
points
Rihs-a
ambient
7289077

Fig. 3 Basic thermal model.

Heat transfer from junction to tab
This is an internal heat transfer and has been measured for SOT-23 envelopes. In general, for low-power

diodes it is: 60 K/W
Heat transfer from tab to soldering points

This value has also been measured for SOT-23 with Pygy <350 mW: 280 K/W
for types of semiconductors in a SOT-143 envelopes this value is: 310 K/W

Heat transfer from soldering points to ambient

This depends on the shape and material of tracks and substrate. In figures 4 and 5 standard mounting
conditions are given to set up the maximum power ratings for SOT-23 encapsulation.

2 . November 1982w ( Mullard \3



Thermal characteristics M|CROM|N|ATURE
DIODES

ceramic
substrate

Cu leads 20 mm
®0,5mm

infinite heatsink or plug 7289075

Fig. 4 Test circuit SOT-23 mounting conditions on a ceramic substrate.

Rth s—a
(kWi N

———— =+ 1Sy
/
/

10
0.1 0.2 0.5 1 2 area(cm?) § 10

Fig. 5 Heat transfer from soldering points to ambient.

Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 8 mm x 10 mm x 0,7 mm for
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all
diodes in SOT-23 encapsulation.

Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 16 mm x 15 mm x 0,7 mm for
the maximum rating of low-frequency medium-power semiconductors.
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MlCROMlN'ATURE Thermal characteristics

DIODES

The values for the thermal resistance from junction to tab, and tab to soldering points, are mentioned
on page 2 and Fig. 5.
The formula for devices in SOT-23 with one crystal can be generalized:

Tj =P (Rth j-t ¥ Rth ts * Rth s:a + Tamb

junction junction
Rthj-t
tab tab
Rtht-s
soldering soldgring
points points
Rths-a
ambient ambient
7289077 7289074
Fig. 6 Thermal model of SOT-23 envelopes Fig. 7 Thermal model of SOT-23 envelopes
with one crystal. with two crystals (double diode).

The formulae for devices with two crystals (double diodes) are:
Ttab = Prot * (Rth t-s ¥ Rth s-a) * Tamb = Prot (280 + 90) + Tamp
Tj1 ={P1x Rth j-t) + Trap = P1 - 60+ Ttab
Ti2 =(P2x Rthjt) * Trap=P2 60+ Ttap

As mentioned on page 2:

Rth j-t for diodes is 60 K/W.

Rih 5.3 (area 8 mm x 10 mm x 0,7 mm) = 90 K/W.

Rih t.g for all semiconductors in SOT-23 = 280 K/W.
Thus:

Tj1 = 60Pq +370 Prot + Tamb-

Tj2=60P2 +370 Piot + Tamb-

November 1982 ( Mu||ard \vJ



SILICON WHISKERLESS DIODES






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.

QUICK REFERENCE DATA

BA316 | BA317 | BA318

Continuous reverse voltage Vr max. 10 I 30 I 50 \%4
Repetitive peak forward current IprM  max. 225 mA
Storage temperature Tgrg ~65 to +200 °c
Junction temperature Tj max. 200 ocC
Thermal resistance from
junction to ambient Rih j-a = 0, 60 oCc/mw
Forward voltage at Ig = 1,0 mA Vg < 700 mV
Ip= 10mA Vg < 850 mV
If =100 mA Vg < 1100 mv
Diode capacitance at
VR =0;f=1MHz Cy < 2 pF

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

measured at Ig = 1 mA ter < 4 ns
MECHANICAL DATA Dimensions in mm
DO-35

vk a
056 F: !:']]Z}:n:]
[ |
L— 251“ ————bL 4,25 J-»«——zsr“ —»‘ -

1,85

A -
min I r’nﬂfx | min max
_____ 4 S 7266719
TR LS
BA3le6: 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.
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BA316
BA317
BA318

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

Voltage BA316|BA317|BA318
Continuous reverse voltage VR max. lOl 30| 50 Vv
Currents

Average rectified forward current

(averaged over any 20 ms period) IF(AV) max. 100 mA 1)
Forward current (d.c.) IF max. 100 mA
Repetitive peak forward current IprM = max. 225 mA
Non -repetitive peak forward current

t=1us IFsM max. 2000 mA

t=1s IpsMm max. 500 mA
Temperatures
Storage temperature Tstg -65 to +200 oc
Junction temperature Tj max. 200 oCc
THERMAL RESISTANCE
From junction to ambient in free air Rthj-a = 0, 60 oC/mwW
CHARACTERISTICS T]- =259°C
Forward voltage

Ip = 1,0 mA Vg < 700 mv

Ig = 10 mA Vg < 850 mV

g = 100 mA VF < 1100 mV
Reverse current BA316 |BA317 | BA318

VR =10V IR < 200 50 ~ nA

Vg =30V IR < - 200 50 nA

Vg =50V In < - - 200 nA

Diode capacitance

VR=0:f=1MHz Ca < 2 pF

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

January 1977w F Mullard \3



BA316
BA317
BA318

CHARACTERISTICS (continued) Tj =25 0C

Reverse recovery time when switched from

Ip =10 mA to Iy = 60 mA; Ry = 100 Q;

Measured at Ig =1 mA tey < 4 ns

Test circuit and waveforms:

=== 1
| I t, t
o ot A
%
Re= 50 1L (- TI \D-U/T i _;;L
> | = F | 4 sampling
-Lr | 1 oscilloscope
VeV + Ir XRs S E— - Ri=soa 0%
v
ETED .
input signal output signal
Input signal : Rise time of the reverse pulse t.= 0,6ns *) IR =1 mA
Reverse pulse duration tp = 100 ns
Duty factor § =0,05
Oscilloscope: Rise time ty = 0,35 ns

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

v Mullard ~ |[ =



BA316
BA317
BA3I18

7272605
100
BA316 AT
BA317 i T o1s% i LY
- Ie(an
I’ 0| o ‘
Irav) / . 1 5= L
(mA) / LT T T
/ P - - Lt t<10ms
[T | - Ve = 10 V (BA316)
T — ——Vg = 30 V(BA317)
d'/
%0 A 175
v —T"
I~
/ L1 | Pl
/ T Pl
[ A =
)4 477
'
//
, ," maximum permissible
> average rectified forward
1 current versus duty factor
// (for pulse operation}
00 0,5 18
7272406
100
0 BA318
A ie TeRM
/ )
/ ,/’ 150%C] o
Ieav) / ,/ o L 6= +
(mA) JARV; - T T
[/ / W t<10ms
/ Vo =50V
l/ R
- Tomp=125C 7
50 A g
A5
/ ) A
// '// L
/
, A

/ /

’/ maximum permissible
average rectified forward
current versus duty factor

0 {for pulse operation)
0 05 16
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BA316
BA317
BA318

400 7272408
BA316
BA317 i _| e
I 0
FRM I tl
o _t
(mA) . T b= T
t<10ms
- Vi = 10 V (BA3I6)
7S < Tamp =125 °C ———Vg = 30 V(BA317)
200 A .
\ N
\ BN A
M AN Y -
2N \“
§ -~ gy \\
a
N ~ P
= 150
— |
) S N N oy s e = 175 °¢| maximum permissible
7| repetitive peak forward
‘4 current versus duty factor
ol (for pulse operation )
0 05 10
400 1272407
BA318
i r| ] 1FrM
0
Irrm , —SJI—I N
t<10ms
Ve =50V
200 \ N
Nl Tamb =125 C
\ ‘\\ amb
\\ -
N N
150
|
175 °c maximum permissible
— repetitive peak forward
current versus duty factor
0 (for pulse operation )
0 05 16
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BA316

BA317
BA318
150 ' - v 7272404 150 ;z7zuoz
maximum permissible continuous T s corremt
forward current versus ambient versus ambient temperature
temperature i
I e an
(mA) (mA) ~~>77 TFav)
— T
E T<20ms
— 100 \ 100
\ BA316
AN BA317
\ BA3181
50 50
A\
A\\Y
\
\
\
\
0 0 AN
0 100 g () 200 0 00 T, (%) 200
7272401 7272403
- T 15
—Tj=25°% 1l typ. values
———T;=175°C 111
200 1
I v
I |
Ie ] / 1 (V)
(mA) 1]
1 =225mA
150 typJ | [fmax 1 ~ et
Hi
 —
I L] 100 mA ]
14y
100 ” f
i {10 mA 1
o 05 mes
l T
50 | 1mA |
|/
/
/]
2]/
0 - 0
0 05 1 Ve () 15 100 Tj (°c) 200
)
N
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BA316
BA317
BA318

7Z272L09

104

VR =VRmax

Ig
(HA)

103

max /] typ

N
N

h

107!

N

1072

0 100 T 0) 200
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BASMN

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 VRwW max. 300 Vv
Average rectified forward current IF(ay) max. 300 mA
Non-repetitive peak forward current IEsm max. 4 A
Repetitive peak reverse power dissipation PRRM  max. 75 W
Reverse recovery time ter < 1 ws
MECHANICAL DATA Dimensions in mm

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

056! 2
dax;': —|| I I—
| 1

-~ 3“5{: ﬁ'#— A,ZSL"ﬁZS.,Q —l

185 |
| muxl min max
r————— 4 I e e - 7766863
| | I
brown brown orange
(cathode)

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

RATINGS

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

Working reverse voltage
Continuous reverse voltage (see Fig. 8)
Forward current {d.c.)

Average forward current (averaged
over any 20 ms period)

Repetitive peak forward current
t=10 ms; f =50 Hz
5=01,f=15kHz

Non-repetitive peak forward current
{t = 10 ms; half sine-wave) T;= 150 OC prior to surge
(t = 10 us; square wave) Tj = 150 OC prior to surge

Repetitive peak reverse current
t = 10 us (square wave; f = 50 Hz) Tamp = 25 °C

Repetitive peak reverse power dissipation
= 10 ps (square wave; f = 50 Hz) Tymp = 25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
mounted on printed board at 8 mm lead length

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Forward voitage
ig =300 mA
Ig =900 mA
Reverse avalanche breakdown voltage
IR = 100 A
Reverse current
VR =300V
VR=300V;Tj=125 oC ~
Diode capacitance at f = 1 MHz
VR=0
VR=50V
Reverse recovery when switched from

IEM = 400 mA to VR = 30 V; with —dIg/dt = 400 mA/us

Recovery charge
Recovery time

Maximum siope of reverse recovery current when switched from
IEm = 400 mA to Vg = 30 V; with —dIg/dt = 400 mA/us

* Pulse measurement only.

VRW
VR

|dig/dt |

max. 300
max. 300
max. 350
max. 300
max. 900
max. 2
max. 4
max. 30
max. 150
max. 75
—65 to + 150
max. 150
= 0,34
< 1
< 1,3
> 300
< 100
< 20
typ. 10
typ. 15
typ. 70
< 1
typ. 2,0

\
\%
mA

mA

mA

oC
oC

OC/mW

nA
uA

pF

nC
us

Alus

April 198% ( Mullard

]



BASH

Silicon glass passivated avalanche diode

1
F I
dIg
at
-t ———»
y time
— 4 ! —
dg 9% 00 e
ol at l —
Ig
Fig. 2 Definitions of Qg, t, and dIg/dt.
7278505
400 | T
_'F(Rms) 1,42
T 15747
F(AV) '// 1, \
/
Ptot g
{mw) /, \
/V 4/ \
2
A V/ ?
W ic \ 2
2,5/ // \ ®
200 v W
) ./4V4 %
7/ \ %
A/ / o
4
a=3 / 32
7 \
\
| \
0 ] \
0 100 200 300 0 100 o 200
|F {AV) (mA) Tamb (°c)
Fig. 3.
From the left-hand graph the total power dissipation can be found as a function of the average output
current.
| R¢ +rygj
The parameter a - _F(RMS) depends on nwR| C| and LA L g can be found from
IF(AV) nR
existing graphs.
Once the power dissipation is known, the maximum permissible ambient temperature follows from the
right-hand graph.
3
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BASH

7272737.2 2 7278503.1
T T 10
| 1]
typ max
2 /4 IR
IF (LA) /'
— (A) / / 4
—_— # / max/
— 15 AR, 10
— 1/ T
H—7 /
1 I 14
AP
u y
Jivi 1 —f
/
/
0,5 ; 7 /
" A/
77 /
o leliz 107! /
0,5 1 1,5 VF (V) 2 50 100 Tj(OC' 150
Fig. 4 ——Tj=25°C,'———TJ-=150°C. Fig.5 VR =300 V.
7278504.1
10
Cy
(pF)
N
\
typ
5
N
q
o
0
10~! 1 10 102 Vg(v) 103
Fig.6 f=1 MHz;Tj =250C.
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Silicon glass passivated avalanche diode BAS“

7283060
PRRM
(W)
102
\ \\
~ <
™ N o
Y
~
\‘\‘\\
N ~N
0 \\ .,,\
AN
AN
N\ N
N N
N
\\ N,
N
1
10-3 1072 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,
400 7272736.2
VR
(V)
200
0
0 50 100 Tamb (°c) 150

Fig. 8 Maximum permissible continuous reverse voltage versus ambient temperature.
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BAVIO

ULTRA-HIGH-SPEED DIODE

Silicon planar epitaxial, ultra-high-speed, high-conductance diode in a DO-35 envelope.

The BAV10 is primarily intended for core gating in very fast memories.

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 60 V
Repetitive peak reverse voltage VRRM max. 60 V
Repetitive peak forward current IFRM max. 600 mA
Junction temperature T; max. 200 °C
Forward voltage at Ip = 200 mA Vg < 1,0V
Reverse recovery time when switched
from Ig = 400 mA to Ig = 400 mA;
Ry, =100 &;
measured at [g = 40 mA trr < 6 ns
Recovery charge when switched from
Ir =10mA to Vg =5 V; Ry, =500 @ Qg < 50 pC
MECHANICAL DATA Dimensions in mm
DO-35
056t <
086 An— — ©

’ ‘ !
e 2546 i 025 |, 254 | |

1,85 | o
min | max min max
- 4 I e —— - 7266863
| I |
brown black green
(cathode)

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

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

Voltages
Continuous reverse voltage VR max. 60 V
Repetitive peak reverse voltage VRRM max. 60 v 1
E Currents
— Average rectified forward current IF(AV) max. 300 mA 2)
Forward current (d.c.) Ir max. 300 mA
Repetitive peak forward current IFRM max. 600 mA
Non-repetitive peak forward current t = 1 us Ipgm max. 4000 mA
t=1s IFSM max. 1000 mA

Temperatures
Storage temperature Tstg -65 to +200 °C
Junction temperature Ty max, 200 ©C
THERMAL RESISTANCE
From junction to ambient in free air

at maximum lead length Ren j-a = 0,5 °C/mwW
CHARACTERISTICS Tj=25 OC unless otherwise specified
Forward voltage

Ig= 10mA VF < 0,75 V

Ir = 200 mA Vg < 1,00 V

I = 200 mA; Tj = 100 °C VE < 0,95 V

Ig = 500 mA Vg < 1,25 Vv
Reverse current

VR =60V g < 100 nA

VR =60 V; Tj =150 °C In < 100 pA
Diode capacitance

Vi =0; f=1MHz Cq < 2,5 pF
1y Measured at zero life time at IR =10 uA; Vg =75 V.
2) For sinusoidal operation see page 6. For pulse operation see page 5.

2
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Ultra-high-speed diode

BAVIO

CHARACTERISTICS (continued) Tj=25°C
Forward recovery voltage when switched to
Ip = 400 mA; ty1 = 30 ns Vir < 2,0 Vv
Ig = 400 mA; ty9 = 100 ns Ver < 1,5 Vv
Test circuit and waveforms:
I, 1000 4500 v
90%
Rs=500 our qs;:{::sn:pe Vlw
0%
[ o — '
R input signal . output signal
Input signal : 1st rise time of the forward pulse tyy = 30 ns
2nd rise time of the forward pulse ty9 = 100 ns
Forward current pulse duration tp = 300 ns
Duty factor 6 = 0,01
Oscilloscope: Rise time tr = 0,35ns
Input capacitance Ci = 1 pF
Circuit capacitance C <20 pF (C = Cj + parasitic capacitance)
Reverse recovery time when switched from
Ip = 400 mA to IR = 400 mA; Ry, = 100 @;
measured at Ig = 40 mA try < 6 ns

Test circuit and waveforms:

- tpitot)
tre—to =

10% ¥
-— t, —> N

~IqFL oscilloscope
R,=500

7261715

Input signal : Total pulse duration

Duty factor

Rise time of the reverse pulse

Reverse pulse duration

Oscilloscope: Rise time

90% /1; *

22713200

input signal output signal

tptot) = 0, 2ps *)IR =40 mA
5 =0, 0025

ty = 0,6ns

tp = 30 ns

ty = 0,35 ns

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

)

Mullard W( June 1973



BAVIO

CHARACTERISTICS (continued)

Tj= 25 OC
Recovery charge when switched from
Ig =10 mA to VR =5 V; Ry, =500 Q@ Qg < 50 pC

Test circuit and waveform:

o

(=

-
o

]

&)

T4
Rg=50001 J_ T

ill
02 ]V ¢ Ve kx)g oscilloscope
[/ 2u3pF R; 210MN
V=Vr+IrRg 14
{
- 7273212 output signal S

D1 = BAW62

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

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)

7210682

4
f=1MHz
Tj=25°C
Cq
(pF)
N
2 S~
N r— max
A !
typ|
0
0 10 20 vgp (V) 30

! June 1975 ‘ Mullard ]



Uitra-high-speed diode BAVIO

7272421
400
ie| M 1'Frm
N7 %% Ieqav)
Tamp = ] -
Tetav) e 25 °C t] 5o L
(maA) | =] T =7
o - >
A | e 0 t<osms
LT =F o Vg up to 20V
A A=A P e vn 60V
4 - < ==
200 f,’, g . 100°C
22z ZatmE=
Lt
o —— 125°
~- I =T |
31 .-+ — 150°C
L) i = l
- fpmat - —
Lo T B
- pun175°C - ——
P e s L e == maximum permissible
- = = —— 3 average rectified forward
- r=1"] current versus duty factor
-t - = {for pulse operation)
o]
0 0,5 10
7272422
1000
i I
g FRM
7, [1
°| iy -
IFRM ‘!.I t
(mA) T 6= T
t<05ms
<< Vg up to 20V
AN\ ———Vg = 60V
AR AN
500 N N
\ NN : N \\‘
ANNINNH NN Tamb =25°C
WANNTANNNSSNSSIN.E |
\\ \\‘ ) NN Q~~.\\\ b ]
3  NUAUOREESRSS ~]50°C
N ~ 75 °C
NSRS S e Ay rerat100°C
T T b—d125°C . —
I~ e P maximum permissible
— - 150°C repetitive peak forward
P Y XL ] e el e e s el 175°C current versus duty factor
,’ | (for pulse operation )
0
0 0,5 16

v, Mullard W(



BAVIO

7210678 .1

7210677 .1

maximum permissible average rectified maximum permissible continuous
forward current versus ambient forward current versus ambient
Ie temperature temperature
T<ims Ir
Irav  I:Vgpup to 20V|  (mA)|-
l T ‘ I:Vg =60V ]
200 T 400
NN ||
Tran N =
(mA) AN ]
\\\\
\\\ . —
N ]
A N
100 200
EANS N. ]
N\ N
N N | |
\ \ N,
1 L] N
: \ N,
N
} -
0 ‘ L 0
0 100 Tamb (°0) 200 0 100  Tomb(°C) 200
q 7210684
600 - 72106831 ]’5 l
BEEgSRaTE s D
Ie HHA T =25°C t m):s Ve typlccl values ]
(mA) HH )
1t ] 4
I ] - Ir=500 ma
400 1
I :
T ~
I | | ——
P ——
: "70m4'
1 1] -~
1 | ] Ty
i ~
I ™ |
200 i 0,5 /0,
' ~
It ]
I L
I
] |
0 4 0
0 1 Ve (V) 2 0 100 T (°C) 200

e 1 r Mullard



Uttra-high-speed diode BAVIO
7 m—1| 7210715 .1
3 TTTTTTT 600 T-=600mA] [ [typical values |]
I l‘ LT T [ R, =100 | |
typical values I ! ! \l Imeasured at ||
Ver Tj=25°C 500mA TY—{10% of Ir |
(V) (mA) x T =25°C |
\ for test circuit [
\|see page 3 []
‘ \ ——
2 400 A9may =
LWAY —_—
\
300mA,
\ N \
\ \
NC S I::A?anlA ‘\ \ N
N - 1 2 0 A \ \ N
1 - 200ma{ 200 m N\
e 1 ] \\ ‘\ ™
50mA ANIEA AN
\\
A ~
B0mAS N
4(G)OrnA > NS
11 i 1mlA ,\ -
0 0 [ [
0 50 t, (ns) 100 0 5 ter(ns) 10
6 T 7210 90; 7,5 7Z10681.1
typ
t /
( rl’) tr(
ns /r (ns) L~ typ
/ e
4 5 T //
Z
| ! R_ =100.00
.,_=100.n. IF =400mA
ig = 400mA Ig =400mA
measured at measured at
o,
2 o :°2;’:CIR 2,5 10% of I
for ot circuit -ttt —f — | for test circuit
o see page 3
see page 3 + }
i \
T !
0 0 |
0 500 I (mA) 1000 0 100 T; (°0) 200
7

<
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BAV10

108 2 0“5-,
S
IR' — ya LQ
(HA) ’/
7 TQ

/? /'\*

102 /!
A
71T 17
2 y 4
,ﬁ°>“:‘€9'm°>',
0 Yl | A L/
4 y4
7 A
1 VAW AV,
v - V4 Il
T4 17
Y //
107 Vi _/
v 7
YA
10‘2 /
1078
0 100 Tj (°C) 200

September 1969 Mu“ ar d \3



BAV18 to 21

[
GENERAL PURPOSE DIODES L~

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

BAV18|BAV19 |BAV20 [BAV21

Continuous reverse voltage VR max. 50 I 100 | 150 I

200 Vv
Forward current (d.c.) IE max. 250 mA
Junction temperature Tj max. 175 oC
Thermal resistance from
junction to ambient Rthj-a 0,375 K/mw
Forward voltage at
Ig =100 mA VE < 1,0 Y
Reverse current at
VR = VRmax IR < 100 nA
Diode capacitance at
=0 f= typ. 15. pF
VR=0;f=1MHz Cyq < 5.0 oF
Reverse recovery time when
switched from Ig = 30 mA
to[r =30 mA; R|_ =100 &;
measured at Ig = 3 mA trr < 50 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-27 (DO-35).
o6k a
";ux;__: I :]
]
, 25,4 ’ | 4,25, 25,4 | ol 185 o
min | max; min max
F———— 4 I e - 7266863
l i |
BAV18: brown grey green
BAV19: brown white green
BAV20: red black green
BAV21: red brown green
(cathode)

Diodes may be either type-branded or colour coded.

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

<
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BAVI8 to 21

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

Voltages BAV18|BAV19|BAV20|BAV21
Continuous reverse voltage 50 100 150 200 V
Repetitive peak reverse voltage 60 120 200 250 V
g
:—__ Currents
—_— Average rectified forward current I max. 250 mA 1)
F(AV)

Forward current (d.c.) Ip max. 250 mA
Repetitive peak forward current IFRM max. 625 mA
Non-repetitive peak forward current

t<1ls; Tj=25°C IFSM max. 1 A

t =1lps; Tj=25°C Ipsm max. 5 A
Power dissipation
Total power dissipation up to Tamp = 25 oc Prot max. 400 mW
Temperatures
Storage temperature Tstg -65 to +175  °C
Junction temperature Tj max. 175 ©°C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0,375 °C/mW
1) For sinusoidal operation see page 6. For pulse operation see pages 4 and 5.

2 January 1977 M " d \v,
( uliar v



General purpose diodes BAVI8 to 21

CHARACTERISTICS Tj=25 OC unless otherwise specified
Forward voltage

I = 100 mA Vi < Lo v

Ig = 200 mA Ve < 1,25 vV
Reverse breakdown voltage BAV18 | BAV19 | BAV20 | BAV21

Ig = 100 pA VERR > 60 { 120 | 200 [ 250 v b

Reverse current
VR = VRmax I < 100 nA
VR = VRmax’ Tj = 150 °C: pulse conditions In < 100 pA

Differential resistance

Ig =10 mA Tyiff  typ- 5 Q
Diode capacitance
—0:f= typ. L5  pF
VR =0;f=1MHz C4q < 5.0 PF
Reverse recovery time when switched from
I =30 mA to Ig = 30 mA: Ry =100 Q;
measured at Ip = 3 mA ter < 50 ns

Test circuit and waveforms:

v tpitot)
. > P ‘Htp N
DuT. 90%F 7. 1001,
Rg=500 sampling “r -~ ter v—
_l__tf:L oscilloscope
Ri=5002
L | 90% IR"’

72713201

726179 input signal output signal
Input signal :Total pulse duration tp(tot) = 2 us 9 IR =3 mA
Duty factor 5 = 0,0025
Rise time of the reverse pulse ty = 0,6 ns
Reverse pulse duration tp = 100 ns
Oscilloscope: Rise time t, = 0,35ns

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

l) At zero life time, measured under pulse conditions to avoid excessive dissipation and
voltage limited at 275 V.

Y Mullard W(J“ﬂe e



BAVi18 to 21

7272413

400

BAV18
BAV19

e av)

(mA)

el M1 lerm
Vb4 Ie(av)

U st
5‘T

A

t<10ms
——Vg = 50V (BAV18)
——=V; =100V (BAV19)

200

\\

\

A

maximum permissible
average rectified forward
current versus duty factor
(for pulse operation)

7272414

400

BAV20
BAV21

Ieiav)

(mA)

el M1 plerm
0 A7 Fan
4l

ool

t
1 0%=7

t<10ms
Vg =150V (BAV20}

———Vg=200V(BAV2Y)

200

A\

\ﬁ \k
NUAN

\

maximum permissible

1\

average rectified forward
current versus duty factor

( for pulse operation}

June 1975
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General purpose diodes BAV] 8 to 21

727261

1000
BAV18
BAV19 ie —' FIFRM
0
Term I 4] t
(mA) - T 6 = ?
Tumb=50 °C t<10ms
A Y \\ % ‘\\ Vg = 50V (BAV18)
\ \ N \\ N = ==V =100V (BAV19)
500 X NI
AT N
HNNBANENNAS
N \\ ML TR N
H ‘\ N N : Ny
\ ~ N ~S —_— o,
75 C
N NS et 0%
N TTe= 125
3 -
N, —— maximum permissible
= _:Eﬁ‘ 150°C ] repetitive peak forward
{ current versus duty factor
0 ] I ( for pulse operation )
0 05 16
1000 7272642
BAV20
BAV 21 ie _l M teRrm
o]
Ierm ' I t
{mA) JT 5= %
S < R
Tamp =25°C t<10ms
A A} \ Vg =150 V(BAV20)
1) Y R
I \ g AN ——=Vz=200V(BAV21)
sool 4L AN AN 50%
IAEANEN NS |
N
W\ hY N
WA\ N SRR Q
VRANIERN RSN
5\ \\ \h\ -~ \\ o~ 75 °C
A .
NS o 100%C
\.‘ e o
= 125C - -
maximum permissible
150°C repetitive peak forward
= - 4 current versus duty factor
0 "1 p -l { (for pulse operation )
0 0,5 18

)} Mullard W(J 17



BAVI8 to 21

300 72626921 300 7267000.2
maximum permissible continuous T e ot
forward current versus ambient ;:::u:dum:ewn:r:e:;::::un
temperature A

Ie Ieian * ” :
(mA) \ (mA) 277, F{AV)
\ .
T<20ms
\ TTTT 1]
200 200
\ A : Vemwupto |
NN 160V (BAV18) 1
A\ [ 120 V(BAV19) T
\ [-200V (BAV20)
[-250V (BAV21) |
\ \
\ \
100 100
\ \
\
A\
\
\
0 \ 0
0 100 Tamb (°c) 200 ] 100 Tamp (°C) 200
600 7262313 300 7267365.2
maximum permissible total power maximum permissible continuous
dissipation versus ambient temp. reverse voltage versus ambient
temperature
V,
Ptot R
(W) V)
Al
400 ] 200 BAV21
\ \
N BAV20
N \
N
200 100 BAVIS A
N \
A,
y \
BAV18 \
\\
N
0 NEI \
0 100 Tams (°C) 200 0 100 T, (°cy 200

e ) Mullard o



General purpose diodes

BAVI8 to 21

7262309.1

7272410

15
typ. value
L= T
1000 ——=T;=150°C 11
Ve A
— I¢ =625 mA-
Ie ) - F
{mA) ——
as —
750 1 —
~ ST ~~i5|0rAnAl- -
typ +— max — |
5 11 V4 ~ L 100mA
-
500 f] V,/
I'I N
AN A 10 mA
4 05 -
1 J
250 ,l
Y /
! 4/
77 )
yaod
0 0
0 05 1 Ve(vy 15 0 100 T (°c) 200
2 72623121 103 { % % 72623101
0,
fo=1MHz - T=257%C
Cq T =25
(pF) Taire
()
15
i
L] typ 102
N~
...\
P
1
N,
N
N.typ
10
0,5
\\
\\
N
0 1 N
107" 10 Vg (V) 1 10 I(ma) 102
-, June 1975
v} Mullard W(



BAVI8 to 21

7262311.2

104

Vr = VRmax

1R
(pA)

103

102

‘
\h
N

10

™

N

Y
A ERyANY

N

10-2

une 1972 ( Mullard <



BAWG62

-
HIGH-SPEED SILICON DIODE L —4

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. 75 V
Repetitive peak reverse voltage VRRM max. 75V
Repetitive peak forward current IFRM  max. 450 mA
Junction temperature Tj max. 200 °C
Forward volitage at I = 100 mA VE < 1V

Reverse recovery time when switched from
IF=10mAto g =10 mA; R|_= 100 Q;

measured at Ig = 1 mA ter < 4 ns

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

vk a
0,58 J:z:{l]]:::l

* Iy |
25,4 el 4.25] 25,4 [ i 1,85 | o
min | moxl min max
r——— o4 ' | T — - 7266863
I ! I
blue red blue
(cathode)

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

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

v} Mullard W (J i



BAW62

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 voltages
Ig = 5 mA
Ig = 100 mA
— LT = 0
Ip = 100 mA; T] =100 “C

Reverse currents

VR =20V
VR =20 V; Tj = 150 °C
VR =50V
VR =75V

VR =75 V; Tj =150 °C

Diode capacitance
VR =0; f=1MHz

VR
VRRM

Ir(AV)
I
IFRM

IpsMm
Irsm

Tstg

Rth j-a

Vg
VE
VE

IR
Ir
IR
R
IR

Cq

1y Measured at zero life time at Ig = 100 pA; VR > 100 V.

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

max. 75
max. 75
max. 150
max. 200
max. 450
max, 2000
max. 500

=65 to +200
max. 200
= 0,6

: = 25 9C unless otherwise

0,62t00,75

AN A ANA

1,00
0,93

25
50
200

100

v
v 1

mA 2)
mA
mA

mA
mA

°c
oC

oCc /mw

specified

<

nA
pA
nA
HA
pA

pF

June 1975 ( Mullard

)



High-speed silicon diode B A W 6 2

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

IF =50 mA; t,. = 20 ns Ver < 2,5 'V

Test circuit and waveforms:

I, *o 4500

Rs=500 oscilloscope Ve
R;=500
L t
Tena rzenzes

input signal output signal
Input signal : Rise time of the forward pulse ty = 20 ns
Forward current pulse duration tp = 120 ns

Duty factor 8 = 0,01

Oscilloscope : Rise time tr = 0,35ns

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

Reverse recovery time when switched from

IF =10 mA to Ig = 10 mA; Ry, =100 Q;
measured at Ig =1 mA t < 4 ns

Test circuit and waveforms:

Rs=50 01 ” ;1; flr DUT. i, sampling

oscilloscope
VeV s Tp xRs R;=500
]
e rzerszen
input signal output signal

Input signal : Rise time of the reverse pulse tp = 0,6 ns *)IgR =1 mA

Reverse pulse duration tp = 100 ns

Duty factor 9 = 0,05
Oscilloscope: Rise time te = 0, 35 ns

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

v Mullard ) ¢ sewens o



BAW62

CHARACTERISTICS (continued) Tj =25 °C
Recovery charge when switched from
Ig=10mAto Vg =5 V; Ry, = 500 Qg typ. 50 pC

Test circuit and waveform:

DUT 01

Rq=50001
| | . Tl, D2 GD c
V=Vg+1pRs uapFT

| I— ;

I 100 | oscilloscope
lc k2 | R zt0M0

2273212 t

output signal

D1 = D2 = BAW62 e
Input signal : Rise time of the reverse pulse ty = 2 ns

Reverse pulse duration tp = 400 ns

Duty factor 6 = 0,02

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

weos V( Mullard v,



High-speed silicon diode BAW62

200 72724171
i
2a00loo ol & &
Eco Too S > .
'F(Av) F”Sg“‘ﬂgjjﬁ ElRE
(mA) Z P igs= ’a’
L Lx7 r P o
2 125°C
/'/, e ] et 7
7 ” e aP
P e [ M <4
100
| 7T - 150°c  IF| ’—| 'FRM
Al P 4 —T"1_ 4 1 I IF(AV)
g 1 | b 0 KXY
y. s 1 Pl ‘-t
/:‘ P4 // Ly 1750C JT .
adPd el T i
p — 7 t<05ms
La’ -
4
_r v ——VRupto20V;
Z 7 ----VR=75V.
0
0 0,5 5 1,0

Fig. 8 Maximum permissible average rectified forward current as a function of the duty factor
{pulse operated).

500 7272418.1
"NRATY Tamb =
eam \‘ \\ \\\\sof:cr
1 A\ o
25°9c
(mA) \ \\\\\‘\\\“‘ 1
\ \ N
\ \ ‘\ \\ §\ T
\ \\ NN 759¢C
— ™ 50°C
250 \ \ ‘\ \\\\\
\ NAY \\ \\\ c; e IERM
| \ SN RN ©
INC o 100°C ] 0
HEAN AR I~ t
N TH<==FFLITT -
\\ ~—J_ ’1|2SOC T 5=L
1 — o T
TN O I o 150%C t<0,5ms
== T ] L 19z 0
. FET17*C  —VRwrw2v:
0 K P | ----VR=75V.
0 05 s 1,0

Fig. 9 Maximum permissible repetitive peak forward current as a function of the duty factor
(pulse operated).

)} Mullard W (J““"“”g



BAWG2

N

300

IF(AV)
(mA)

200

100

600

(mA)

400

200

0

Fig. 12 Forward current as a function forward
voltage. —— T}

7272419.1
|F T<1ms
IF(AV)
q——-—T——J
!
NS (1) VR up to 20 VH
R
L 1(2) VR=75V }
—(2) ( (1r)4ﬁ -
]
N
N N
NN
N
\
0

100 Tamb(oc) 200

Fig. 10 Maximum permissible average
rectified forward current.

7282273

!
[ 1

—

I
I

7

TT T

1

I

0

1 VF(V) 2

25 ©°C; ————Tl—175°C

300

(mA)

200

100

0

1,0

0,5

0

72724201

0

forward current.

100 Tamb(oc) 200

Fig. 11 Maximum permissible continuous

7282274

0

100

Ti (°c)

200

Fig. 13 Typical values forward voltage as a
function of junction temperature.

June ‘9’9\ ( Mullard

)
N~



High-speed silicon diode

BAW62

7210526.1

2 7210524
typical values f=1MHz
Tj=25°C Tj=25°C
Vf r
V)
W\ 5
\ (pF)
EANAN 1
\\ \\ N { o
- \\ \\ \‘\\fe 20’0 ] ™~ typ
™,
AN N
N g
NC NN ~50
M4
\ ~ B 4
\\ 10mA
Sma
|
0’50 25 tr (ns) 50 00 10 Vg (V) 20

7210521 1

15 typical values
RL =100
trr Tj = 25°C
(ns) measured at
10 % of I
| N
v.
HotA
10 ST T
y
1/ B
'/,
A |
'60‘“'?
5 /]
4 1
/ A ]
0
0 50 I (mA) 100

<

Mullard j (J 1



BAW62
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BAXI12A

SILICON PLANAR EPITAXIAL
CONTROLLED-AVALANCHE DIODE

Diode in aDO0O-35 envelope primarily intended for switching inductive loads in semi-elec-
tronic telephone exchanges.

QUICK REFERENCE DATA

Repétitive peak forward current IFRM max. 0,8 A
Repetitive peak reverse energy

tp 250 us: f =20 Hz; Tj = 25 °C ERrM  max. 5,0 m]
Thermal resistance from junction to ambient Rh j-a = 0,38 OC/mwW
Forward voltage at Ig = 200 mA Vg < 1,00 v

Reverse avalanche breakdown voltage

IR =100 pA V(BR)R 120 to 175 v
Reverse recovery time when switched from

IF =30 mA toIg = 30 mA; R =100 Q;

measured at IR = 3 mA trr < 50 ns

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

+ K a
o,ss—‘—__—,:' b::
‘ moxr
| . 25,4 } 4,25 } 25,4 \ 1,85

| min max min max
7266721

-—

The diodes may be either type-branded or colour-coded.
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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 OC prior to surge
=1s ;Tj=25 OC prior to surge

Repetitive peak reverse current

Reverse energy

Repetitive peak reverse energy
tp 250 us; £ = 20 Hz; Ty =25 oC

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

(1) It is allowed to exceed this value as described on page 4. Care s

to exceed the IRRM rating.

VR

IrAV)
g
IFRM

IpsM
IrsMm

IRRM

ERRM

Tstg

Rth j-a

Reh 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

v @

w

m]

oc
oC

oC/mwW

oC/mW

hould be taken not

August 1979\ (— Mu“ard

v



Silicon planar epitaxial controlled-avalanche diode B AXI 2 A

CHARACTERISTICS Tj =25 0C unless otherwise specified
Forward voltage
Ip = 10mA VF < 0,75 V
IF = 50 mA VF < 0,8 V
Ig = 100 mA Vg < 0,90 V
Ip =200 mA Vg < 1,00 Vv
Ig = 400 mA Vg < 1,25 Vv

Reverse avalanche breakdown voltage

IR =100 pA V(BR)R 120 to 175V

Reverse current
VR =90V IR < 100
Vg =90 V; Tj = 150 oC IR < 100

55

Diode capacitance

VR =0;f=1MHz Cq typ. 15 pF

< 35 pF
Reverse recovery time when switched from
Ip =30 mA tolg = 30 mA; Ry = 100 Q;
measured at IR = 3 mA trr < 50 ns

Test circuit and waveforms :

v toltot)

-t |<— tp ——»
7 7 .
DUT. : —
$0%F""Y 10% ]
Rg=5001 sampling ”'F el
| }

i ¢ Ri=500 ’ /_
90% . I
‘ CTI input signat output signal
Fig. 2. Fig. 3.
Input signal : Total pulse duration tp(tot) = 2 ps ) IR =3 mA
Duty factor 5 = 0,0025
Rise time of the reverse pulse tr = 0,6 ns
Reverse pulse duration tp = 100 ns
Oscilloscope : Rise time ty = 0,35mns

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

<o Mullard W ( s



BAX12A

Reverse voltages higher than the VR ratings are allowed, provided:
a. the transient energy < 7,5 mJ at PRgy <30 W; Tj =250C

the transient energy <5 mJ at PRy < 120 W; Tj = 25 OC (see Fig. 8).
b. T>5ms; § <0,01 (rectangular waveform)
§ < 0,02 {triangular waveform).
With increasing temperature, the maximum permissible transient energy must be decreased by 0,03 mJ/ocC.

VR
500 ‘ 7209277 =71 -1
<. min } . max I |
1Y i : | |
B s e & e 1 ' '
119 "ol s | ti
Sl E}ﬁ 2l £ \ : "
400 W it Ig
= A | '
-1 | |
H— | |
200 :' \\J N
Ef';‘::ﬂ‘::‘ time
, I L t, (rectangular
. . fi . :!l L waveform)
X . t
o] S L - i é‘(triongular 5=?
100 200 VR(V) waveform)
T 7209281.1
Fig. 4. o
Fig. 5.
August 1979 d \v’
| Mullar ~



Silicon planar epitaxial controlled-avalanche diode BAX12A

600 7283064 15 7283063
(mA) (V)
400 1
typ max e =400 mA (||
200mA [T
4 \: - 50 mA
3 = R 10 mA [T
I~ Py P~
o -
/] N~ — N
200 u 0,5 ™ =~
| | typ. values ~
l ™~
]
JAN
4
0 L4 0
0 1 VE (V) 2 0 100 7;(°Cc) 200
Fig. 6 If as a function of Vf at Tj=250C. Fig. 7 Vf as a function of Tj.
7283066
PRRM
(W)
102 n N
N
N N
NS
\\ \
N
N
10 NS
N
AN AN
\ Y
AN .
\\
N
\\
\
1 A AN
1072 107! 1 10 t(ms) 102
Fig. 8 Maximum permissible repetitive peak reverse power as a function of the pulse duration
T>=50ms; Tj =25 OC. — rectangular waveform; § <0,01; — — — triangular waveform; 8 < 0,02.

(1) Limited by Iggp = 600 mA.

\3 Mu“ard W(Augustmm



BAX12A

7283065

typ

N

103 »

™

102 £

0 50 100 150 T, (°c) 200

Fig. 9 Typical values reverse current as a function of junction temperature at Vg = 90 V.
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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 max. 50 V
Repetitive peak reverse voltage VRRM max. 50 V
Repetitive peak forward current IFRM max. 150 mA
Thermal resistance from junction to ambient Rthja = 0,60 °C/mw
Forward voltage at |g = 20 mA VE < 10V

Reverse recovery time when switched
from Ig =10 mA to IR =60 mA;
RL=100Q
measured at Ig = 1 mA try < 4 ns

Recovery charge when switched
fromIg=10mAto VR=5V;

R =500 Q Qs < 45 pC
MECHANICAL DATA Dimensions in mm
DO - 35

k a
2,32:::: . C
4,2 254 1,85
fnsn': ) mas min max

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

o Mullard ][ s



BAX13

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

Voltages
Continuous reverse voltage VR max. 50 V
Repetitive peak reverse voltage VRRM max. 50 V
E Currents
- Average rectified forward current
(averaged over any 20 ms period) IrAv) max, 75 mA 1)
Forward current (d.c.) Ip max. 75 mA
Repetitive peak forward current IFRM max. 150 mA
Non-repetitive peak forward current
=1ps Irsm max. 2000 mA
t=1s IrsMm max. 500 mA
Temperatures
Storage temperature Tstg -65to+200 OC
Junction temperature Tj max. 200 ©C
THERMAL RESISTANCE
From junction to ambient in free air Ry jra = 0,60 OC/mW
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Forward voltage
Ip= 2mA VF < 0,7 V
Ir = 10 mA; Tj = 100 °C Vg < 0,8 V
IF = 20 mA Vg < L0 V %
IF = 75 mA Vg < 1,53 V2
Reverse current
VR =10V IR < 25 nA
Vg =10V; Tj = 150 °C I < 10 pA
VR =25V Ig < 50 nA
VR =50V IR < 200 nA
VR =50V; Tj = 150 oC IR < 25 pA
Diode capacitance (see also page 7)
VR =0;f=1MHz C4 < 3 pF

1y For sinusoidal operation see page 5.
For pulse operation see page 6.

| 2) Measured under pulse conditions to avoid excessive dissipation.

—
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Silicon oxide passivated diode BAX13

CHARACTERISTICS (continued) Tj =25 0C

Forward recovery voltage (see also page 7)

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

Test circuit and waveforms :

1, ®a 4500 90%
Ver
Rs2500L oscilloscope l
DUT. Ry=500. 0%
t t
te fe—1tp ——»
12613201
78017 input signal output signat

Input signal : Rise time of the forward pulse ty = 20ns
Forward current pulse duration tp = 120 ns
Duty factor 6 =0,01

Oscilloscope : Rise time ty =0,35ns

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

Reverse recovery time when switched from

Ip = 10 mA to Iy = 10 mA; R, = 100 Q; measured at Ig = 1 mA tyy < 6 msl)
Ip =10 mA toIg = 60 mA; Ry = 100 Q; measured at Ig = 1 mA trr < 4 ns

Test circuit and waveforms :

_____________ 1I ~>l(,-*t,——

e [\ I
Rg=500 > =) t1, DUT sampling
1T '

oscilloscope

r———

VeVy + 17 XRs Ri=500 v 90%
1 e
126126 input signal output signal
Input signal : Rise time of the reverse pulse tyr = 0,6 ns IR = 1mA
Reverse pulse duration tp= 100ns
Duty factor 6 =0,05
Oscilloscope : Rise time ty = 0,35 ns

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

1) See also page 8.

\:’ Mu“ard w (September 1980



BAX13

CHARACTERISTICS (continued) Tj =25 oC
Recovery charge when switched from
I =10mA to VR =5 V; Ry, =500 Q Qs < 45 pC

Test circuit and waveform:

ouT D1
[ >t ¢ | Ve
Rg= 5000 ? \\@} N\ T I p— VI vc.,s%
h 4 = M
v=:RL"II:’Rs " SZGD us] [ L] R0
T r‘ l t
7293192 output signat
D1 =D2 = BAW62
Input signal: Rise time of the reverse pulse [ 2 ns
Reverse pulse duration tp = 400 ns
Duty factor 6 =0,02

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

i

September 1980} ( Mu“ard | U



Silicon oxide passivated diode

JL oaxs

80

Maximum permissible continuous

forward current

(mA)

60

40

YT I -6£290ZL

1

20

50

150 200 250 Tomp(°C)300

7206236.2

lF(AV)

Maximum permissible average rectified for ward I
current for sinusoidal operation F

(mA)

T
i

60

Tray

40

20

\

50

100 15 200 Toms(°C) 250

Mu"ard W(SeptembeMQBO 5



BAX13

7272423

100
i 1
Leiav) | 1 [1°FR™
(mA) o AAZA Tean
Tamp = 100°C |4er—
7 > 125°C 4] 5=+
/ A7 1 - I oT
A Q" t <10 ms
VR up to 25V
= 0| —__yi Zsov
¥ _ - ﬂ‘ R =
50 4=
3
=T 175°%C
r =
L=
25 4 =
“- 190°C
___-:-:::-— - maximum permissible
average rectified forward
‘l_’_"- P - current versus duty factor
0 (for pulse operation)
0 05 16
200 7272626
Ierm el M mylesm
(mA)
0
150 M =L
: [T EANN g 1.0%=7
i \ \‘ NSRS t<10ms
1 \‘ \\ N N Tams = Vg up to 25V
oy \ > 100°C ———Vg =50V
100 N =
{ \ \ \ \‘s N N
i \L D N n RN
\ NN = s
NG — l
s0b—\ N SKIS ™~{1s0°C
\, \\ b o i o, S l
SIS 175°C
T~ ol ‘ maximum permissible
= el 1900(.: repetitive peak forward
current versus duty factor
0 I I l I { for pulse operation }
0 05 18

September 1980 ( Mu“ard




BAX13

oL

L0l

NG
rUEAY
N
~

N

L

>
e

ted diode

[ L

e passiva

v

024

Silicon oxid

0S (N8N 0v

oL

Fe)

(e}

oL

o\cl

o\

oL

w®¥

Mu“ard W (September 1980 7




BAX13

(

o ‘\:
tr S
(ns) ;.‘
E“
6 &
B typ - IEE t”- ' E
4 ; 10% ofE
w H
R
TTT1]
[T TTTT
2 e =Ir-RL
T =25°C
R, =1004)
00 20 40 60 80 100 Ig(mA) 120
72062451
10
t, Ir
(ns) -
8
Ip =1mA
EEEEENERRES
» NEERREEEE
a IF =IR =10mA
§ a R, =100.00
[3)4
41
00 50 100 150 200 250 Tj (°C) 300
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Silicon oxide passivated diode

BAX13

I [TITIT N
F S
(mA) T =25°C R
150 - &
q Ly
/ T 5
S *?&’ 8
V.
100
A
A A
4
50 p
Y
0
0 05 1 15 2 KW 25
Ve Tr=150mA 8
(v) S
15 typical values é
N
§
7Rm
7
Oma.
QS H . —
& =t/m4
[0)
0 50 100 750 200 T(°C) 250
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BAX16
BAX17

SILICON WHISKERLESS DIODES

Whiskerless diffused silicon diodes intended for general purpose industrial

applications.
QUICK REFERENCE DATA
BAX16 BAX17

VR max. 150 200 A2
VF max. IF =100mA 1.3 - v

IF =200mA - 1.2 v
LFRM max. 300 mA
t  max. (when switched from I_ =30mA
T F

to VR= 3.0V) 120 ns
Qs max. (when switched from IF =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

vk a
max r:’:'DZET
. 25,&_.L 4,25 ! 25,4

), 1,85
min max min max
7286721

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.

‘:' Mu“ard W (September 1980



BAX16

BAX17
RATINGS
Limiting values of operation according to the absolute maximum system.
Electrical BAX16 BAX17
VR Max. continuous reverse voltage 150 200 \'
_— VRRM Max. repetitive peak reverse
—_— voltage 150 200 v
IF Av) Max. average forward current
(averaging time=20ms) 200 mA
IF Max. continuous forward current 200 mA
LFRM Max. repetitive peak forward
current 300 mA
Lsm Max. non-repetitive peak forward
current
max, duration 1.0us 2500 mA
max. duration 1.0s 500 mA
Temperature
T _ range -65 to +200 °c
stg °
Tj max. +200 C
THERMAL CHARACTERISTIC
0.50 degC/mW
Rt.h(j-amb) o 8
ELECTRICAL CHARACTERISTICS (Tj=25 C unless otherwise stated)
BAX16 BAX17
Max. Max.
VF Forward voltage
IF=1.0mA 0.65 0.65 v
I,=10mA, Tj=10000 0.85 0.75 V
TIF =100mA 1.3* 1.1 v
TIF=200mA 1.5 1.2% v
1,,=200mA, T, =175°¢ 1.4 1.2V
IR Reverse current
VR= 50V 25 25 nA
VR=50V, T;= 150°C 25 25 7N
VR =150V 100* 100* nA
o
= = 00 100
VR VRRM max., Tj 150 C 1 UA
(o} 4 Diode capacitance
VR=O’ 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.

September 1980
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BAX16

Silicon whiskerless diodes BAX17

Typ. Max.

tr Reverse recovery time when 70 120 ns
switched from IF =30mA
t =3. =100Q
o VR 3.0V, RL
measured at IR= 1,0mA

Test circuit

r ________ —:
I ;i;l
Rg=50Q !

] sampling
v | oscilloscope
L R =500

Circuit capacitance=1, OpF (C.R.O. + stray capacitance)
C.R.O. rise time=0.35ns

= + X
A VR IF Rs
| po—ntp _—:
Input pulse tr | i | ¢
T
tr Rise time 0.6 ns |
|
tp Pulse duration 100 ns |
|
d Duty cycle 0, 05 |
VR
Output waveform
I
F trr
t
Ig 10mA

\:’ Mu“ard W (September 1980 3



BAX16

BAX17
Max,
Qs Recovered charge when 0.7* nC

switched from IF =10mA to VR= 5.0V,
RL =500Q

— Test circuit

— Diode under

BAW62
test

BAWG62 100

Rg=5000 o9

o=

oscilloscope
R; 210MQ

|

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

V=V_+I_X
RIF Rs

| | tp -
Input pulse t,»———! }'_ ‘}
t.  Rise time 15 ns _ _E_‘_ *le i
tp Pulse duration 35  us { 1|
f Frequency 25 kHz : |
- 90— ——Ff—
VR

Output waveform

Ve
Q ‘1‘
- 8
V.5 S
Vp

t

*These are the characteristics which are recommended for acceptance testing

purposes.
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BAX16

Silicon whiskerless diodes BAX17
1 ‘ . 1 R
F LS 1T BAXLe
(mA) R T BAX17
300 S T
EREY H |
; S —
200 : =
N ; RESY
B, NG ] 4
TN
; : 1 :
T ; L f
£ DT
100 i i !
T
L T [
| Permissible area of operation
T O A O R i
L T T T T T T T g
50 100 150 200

Tamb(°O)

CONTINUOUS FORWARD CURRENT PLOTTED AGAINST
AMBIENT TEMPERATURE

Tecavy i1 1 j 1 B98I0
{mA) i = e
150 —
o ~ =~ lray) T<20ms R
-5 \_I Vg< 150V (BAX16) maat

N S T~ R .
™ vg<200v(BAX17) jasan
! S

100 ‘ — =
=TT 1

Si .

b -

T RN

I IBENN

0 l Ssn
g . it

1] Permissible areas of operation | "til

[ I N T T P
TR T NN ]

50 100 150 200
T amb(°C)

AVERAGE RECTIFIED FORWARD CURRENT PLOTTED AGAINST
AMBIENT TEMPERATURE

\3 Mu"ard W (September1980 5



BAX16

BAX17
1 i 1 L' B N T T 7! T ‘ N
Leoav| 1 1 P I ] BAKIS eoen]
(mA) L .
300 IF r-]—-“IFRM t<10ms
i ! _/P — —-Tr(av) VRup to150V
— 1o .t ‘
—_ B B T 3 -
= RS
i T !
200 TTTTTI T T T o
RENENE RN AR R H 50°C T I
?—- T > g + I
S P 100°C
| T T
1 s HENEN I
1001+ T T+ 180°C
T — T T -
SuaE 175°C
aRsE; SeREE:
ol T ! HHH 1 Tamp*199°C
0 02 04 06 08 10
Duty cycle
MAXIMUM PERMISSIBLE AVERAGE FORWARD CURRENT
PLOTTED AGAINST DUTY CYCLE
Iepml TTHHE T I BAxae T Hrpr [eesi2
may | HE : 1
300/ - :
T
44 AV G ; .
R, . $ b o]
‘ | i % 1]
r i SEEREEES %
2000 \, T y
. 1 L
I N1 ’ !
o s l 1 T
‘ oo o T
' j ‘ 175°C | ]
‘ } : Tqmb"lgo"c r
T : j T
H | | : Ji
(o] 1 I i il ! BN
‘ 9 02 04 06 o8 10
‘ Duty cycle
MAXIMUM PERMISSIBLE REPETITIVE PEAK FORWARD CURRENT
PLOTTED AGAINST DUTY CYCLE
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BAX16

Silicon whiskerless diodes BAX17
e BAX17 89613
(mA)
I y 1
FRM
o 7297//// IFav)
1 d=1 e
y ket T —
200 T —
v’ 50'5
t £10ms; vp up to 200V - =
- 75 C
CJ
{ % 100 -
,129C
100 Tamnb,
o
[
o H
(o] 0-2 04 06 0-8 10
Duty cycie

MAXIMUM PERMISSIBLE AVERAGE FORWARD CURRENT

PLOTTED AGAINST DUTY CYCLE

IrrmHH H-H Baxir 89614
(mA) :
300
|
5,
Q¢
! 5%
100°.. '
200 Q0
IR
i N
Tamp=125%
i I
11 |
100
o
o 0-2 04 06 08 10
Duty cycle

MAXIMUM PERMISSIBLE REPETITIVE PEAK FORWARD CURRENT
PLOTTED AGAINST DUTY CYCLE

«
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BAX16
BAX17
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WITH REVERSE VOLTAGE AS A PARAMETER

REVERSE CURRENT PLOTTED AGAINST JUNCTION TEMPERATURE
8 September 1980W ( M u“ a r d




BAX16

Silicon whiskerless diodes BAXi7

H T
Ie Oyl osec 0L T ' fe Baxag ] Bee17 ]
(mayg7j= 25°¢ S may LT T
T 11 300 Typ [ Max —H
3001 Typ. 8 = Typ 1] ]
T ; T =25 —_—
- ; T 175 —_—
| 1 11 e
. SN m T —
200 e 200{ L =
T ! i 1
T T : 1' T = >‘ NN
—ft+ ' 41 T f I
1 Tt 1
o 1
100H—+—++ ; —~—+—| 100 ‘ ’
[ i L pREEEn ' 117
i i T ! |
ﬁ,ﬁy‘% A ' i L ] I !
anpE: y48 RS = RN RS
ankE ] i T ! 1 L
LA T B
o} : S R 0 T
[o] 1 VE(V) 2 [o] 1T VW) 2
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Ve CEEr e ' BAX16 F+ nas soo1e
o ] . i Ly |
V) D s BAKLT T
| i i i . L
-+ : : NEEEEESE R —
EESENEREn NI e
i T e Ju i
I BRREERRE I ]
1 ' T 12 =300mA
i L
10 A B
1 100mA
Ho T 1 L
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BAX16

BAX17
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Silicon whiskerless diodes BAX17

e ‘ e Ee EREEE FYYyn
MEI_‘_;A[:_;_L_, e BAX16 - : T ]
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300

200H
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CV9637,CV8617

CV7756;,CV7757
CV7367,CV7368
HIGH-SPEED SILICON DIODES cc
Planar epitaxial high-speed diodes in DO-35 envelopes, primarily intended for telephony applications.
RATINGS —_—
—
Limiting values in accordance with the Absolute Maximum System (I1EC 134) —
Continuous reverse voltage VR max. see page 2
Forward current (d.c.; see also derating curves) Ie max. 100 mA
Repetitive peak forward current;
tp=10ms; 6 =05 IERM max. 450 mA
Non-repetitive peak forward current;
p=1s IFsm max. 500 mA
th="Tus IFsm max. 2 A
Junction temperature T; max. 200 oc
Operating ambient temperature
(see also derating curves) Tamb —65 to +175 oC
Storage temperature Tstg —65 to +200 oC
MECHANICAL DATA Dimensions in mm
Fig.1 DO-35
0, 6~
m;‘;, —
( . 25 4 L_ 4,25 +’ 2, a ‘ 1,85 |,
n max max

7266721

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

e Products approved to CECC 50 001-021 {specification available on request).
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Cv9637; Cveel7
CV7756,CV7757
CV7367,CV7368

CHARACTERISTICS

Tamb = 25 ©C unless otherwise stated
For design and use purposes — these limits must not be exceeded.

cVv9637 | Cv8ee17 | CV7756 | CV7367
CV7757 | CV7368
Reverse current
tp=5ms;8=0.1; VR =100V - IRM - - - <100 A
VR=75V IR <0.8 - <5.0 <5.0 MA
Tamb = 1600C;Vg =75V IR - - - <100 uA
VR=20V IR - <125 <25 <25 nA
Tamb = 100°C; VR =20V IR — <10 - - uA
Tamb = 150°C; VR = 20V IR - - <50 <50 uA
Forward voltage
tp = 300 us; §=002; Ig=100mA VF <1200 - - - mV
|g =50 mA VE - <1500 - - mV
Ig=10mA VE 650—870 - <1000 <1000 mV
tg=1mA Vg 500700 | 500—-750 - - mV
Capacitance
VR =0; f=1MHz; CV7756, 7367 Ctot - - <4.0 <4.0 pF
CV7757, 7368 Ctot - - <2.0 <2.0 pF
Vg=1V;f=1MHz Ctot <28 <6.0 - - pF
VR=15V;f=1MHz; CV7367 Ciot - - - <2.8 pF
CVv7368 Ciot - - - <15 pF
Reverse recovery time
Ig = 10mA; Igm = 10mA;
measured at Ig = 1 mA trr <5.0 — <8.0 <56.0 ns
Recovered charge
IE=1mA;VR=10V;tp=1us Qg - <100 - - pC
lg=10mA; VR =5 V; R_=500;
t,=5ns; = 400 ns; f = 50 Hz Qg <75 —_ — - pC
Forward recovery voltage
Ig=50mA; t=2ns;
= 100 ns; f = 100 kHz Vi - - - <5.0 \

2 w r Mullard v,



Cvo637,Ccvee617

High-speed silicon diodes CV7756; CV7757
CV7367, CV7368
M0393
'r
{mA)
Cv9637 —
100 —
N p—
N —_—
Cv8617
‘L
N
50 N —
\\
‘\
R T a— 0 50 100 T, (°C) 150

Fig.2 Maximum allowable continuous forward current versus ambient temperature.

M0394
Ir
(mA)
100 Cv7367
Cv7368
CV7756
Cv7757
N
N
N
50 .
N
N
N
3\
N
A
A
N
0 A
%100 0 100 200 T,,(°C)

Fig.3 Maximum allowable continuous forward current versus ambient temperature.
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Cvr875

[ —
SILICON AVALANCHE DIODE ——

Silicon avalanche diode in a DO—35 glass envelope, intended for telephony applications.

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

Continuous reverse voltage VR max. 150 \
Repetitive peak reverse voltage VRRM max. see note
Forward current (d.c.; see also derating curve, Fig. 2) Ie max. 150 mA
Repetitive peak forward current;

1 <10ms; § <0.2 'ERM max. 750 mA
Repetitive peak reverse power dissipation

(see also derating curve, Fig. 3) PRRM max. 60 w
Junction temperature Tj max. 100 oC
Operating ambient temperature Tamb —b5 to +100 oc
Storage temperature Tstg —b55 to +100 ocC

Note: The repetitive peak reverse voltage may be higher than VR, provided the allowed peak reverse
power dissipation will not be exceeded.

MECHANICAL DATA Dimensions in mm
Fig. 1 DO-35

185

25,4 ‘J
min

T

055— ::D]::
qu

5.4 s, 25

in ax

7266721

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

% Products approved to CECC 50 001-038 (specification available on request).

< Mullard W ( e e



CV7875

THERMAL CHARACTERISTIC

Thermal resistance, junction to ambient Rth j-a = 0.38 OC/mW
CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated.
— Reverse current
— VR =160V IR < 100 nA
— VR = 150 V; Tamp = 100 °C IR < 5.0 uA
. Forward voltage
1g =100 mA; t, = 300 us; § < 0.02 VE < 1.2 \
fE=16mA; 1y = 300 us; 8 <0.02 VE > 0.65 A
lg=0.1mA VE < 0.756 \
Capacitance
VR=1V;f=1MHz Ctot < 35 pF
June 1982 M ] d NS}
uliar ~



Silicon avalanche diode Cvr87s
M0391
'r
(mA)
200
i
‘\
100
N
N
‘k
0
—-100 -50 0 50 Tamb(°C) 100
Fig. 2 Maximum allowable continuous forward current versus ambient temperature.
M0392
PRRM
W)
102
NN
10 ™~
P
N
\\.
7 .
K
-
.
10-!
105 10-4 10-3 1072 101 1 time(s) 10

Fig. 3 Maximum repetitive peak reverse power dissipation versus conduction time of the diode;

Tamb = 0 to +55 °C; Pg = 0; pulse repetition frequency is such that mean reverse power does not
exceed 100 mW.
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Cva790

PLANAR EPITAXIAL SILICON DIODE

Planar epitaxial diode in a DO—35 envelope, primarily intended for telephony applications.

RATINGS

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

Continuous reverse voltage (see also derating curve, Fig. 3) VR max. 150
Repetitive peak reverse voltage VRRM max. 150
Forward current (d.c.; see also derating curve, Fig. 2) Ig max. 150
Repetitive peak forward current {tp = 10 ms; § = 0.5) IFRM max. 625
Junction temperature Tj max. 150
Operating ambient temperature A Tamb —~55 to +150
Storage temperature Tstg —55 to +150

MECHANICAL DATA
Fig. 1 DO—35

‘ k a
0,56 —
max r(:: E:'j:":l
L— 25,4 ——DL 4,25 - 25,4 ———») . 1v85
min max min max

7266721

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

-
& Products approved to CECC 50 001-022 (specification available on request).

-

[ —
L~

\
Y
mA
mA
ocC
ocC
ocC

Dimensions in mm

) Mullard j (J e



Cv8790

THERMAL CHARACTERISTIC

Thermal resistance, junction to ambient Rth j-a 375 OC/W
CHARACTERISTICS
Tamb = 25 OC unless otherwise stated
— Reverse current
— VR =150V IR < 0.1 nA
— VR =150 V; Tamp = 100 ©°C IR < 50  pA
Forward voltage
IF = 100 mA; t, = 300 us; 5 = 0.02 Vg < 1.2 \Y,
IF=15mA VE > 0.65 \
IF=0.1mA VE < 075 \%
Capacitance
VR=1V;f=1MHz Ciot < 10 pF
June 1982 M II d \"
unar v



Planar epitaxial silicon diode Cc 0

M0388
'r
{mA)
200
~
100 NC
\\
N,
0
-75 -50 0 50 100 T,,,(°C) 150
Fig. 2 Maximum allowable continuous forward current versus ambient temperature.
M0389
VR
(V)
200
\
100 A
\
-75  -50 0 50 100 T,mp(°Cl 150

Fig. 3 Maximum allowable continuous reverse voltage versus ambient temperature.
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- CVv9638

HIGH-SPEED SILICON DIODE [ —
IG SILIC o =

Planar epitaxial high-speed diode in DO—35 envelope, primarily intended for telephony applications.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Continuous reverse voltage VR max. 65 V
| Forward current (d.c.; see also derating curve) IF max. 200 mA
Repetitive peak forward current
tp= 100 us; 8 = 0.1 'ERM max. 750 mA
Non-repetitive peak forward current; tp= 10 us iFSM max. 15 A
Junction temperature Tj max. 150 ©C
Operating ambient temperature (see also derating curve) Tamb 0to 150 ©C
Storage temperature Tstq 0to150 ©C
| MECHANICAL DATA Dimensions in mm
" Fig. 1D0-35

vk a
0,56 —
056 ———— :D:::\

254 lg 425 |, 254 | [185
min max min max

-

7266721

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

% Products approved to CECC 50 001-037 (specification available on request).

o Mullard [ >



Cvo638

CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated

Reverse current

VR=65V IR < 10 uA

VR =65 V; Tamp = 100 °C Ir < 50 nA

VR =50V IR < 0.1 uA
Forward voltage

IF =500 mA; t = 300 us; § <0.02 VE 900—-1200 mV

| =200 mA; t, = 300 ps; 6 < 0.02 Vg 750-950 mV

I =200 mA VE < 900 mV

Ig =30 mA Vg < 790 mV

IF=1mA VE 500—-700 mV
Capacitance

VR=0;f=1MHz Ctot < 15 pF

Reverse recovery time

IF =200 mA; Igpm = 200 mA;
measured at Ig = 20 mA trr < 70 ns

June 1982 ( Mu“ard t'



High-speed silicon diode CVv9638

(mA)

200

100 N

0 50 100 150 Tamb(°C)

Fig. 2 Maximum allowable continuous forward current versus ambient temperature.
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OA200

OA202
SILICON DIODES
Silicon general purpose diodes in all-glass DO-35 envelopes. —
QUICK REFERENCE DATA
OA200 | OA202

Continuous reverse voltage VR max. 50 180 VvV
Repetitive peak forward current IFRM  max. 250 mA
Thermal resistance from junction to ambient Rthja = 0,4 oC/mw
Forward voltage

Ig =30 mA; Tamp =25 °C VE typ. 09 v
Reverse recovery time when switched

from I =30mAto VR=35V;

RL=25kQ;

measured at g = 4 mA ter typ. 35 us

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

vk
ggg;:::‘:}:

> L 4,25 l " 25,4 - , 1,85
max min max

254
min

Dimensions in mm

= (©

7266721

The diodes are type-branded; the cathode being indicated by a coloured band.
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OA200
OA202

RATINGS
Limiting values in accordance with the Absolute Maximum System (I1EC 134)
Continuous reverse voltage 0A200 VR max. 50 \%
0A202 VR max. 150 \
Tamb=259°C | 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(Ay) max. 80 40 mA
Forward current (d.c.; see page 4) IE max. 160 48 mA
Repetitive peak forward current IFRM max. 250 125 mA
Storage temperature Tstg —55to + 125 oC
Operating junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a 04 oc/mw
CHARACTERISTICS
Tamb=25°C | Tamp=125°C
Forward voltage
- typ. 0,52 - \%
IF=01mA VB < 0.62 0,30 v
typ. 0,80 - \%
fr= 10mA VF < 0,96 0,65 v
typ. 0,90 - \
If = 30mA VF < 1,15 0,80 v
Reverse current
typ. 0,02 1 uA
VR = VRmax 0A200 IR < 0,10 10 uA
typ- 0,01 0,5 HA
0A202 IR < 0,10 10 pA
Diode capacitance at Tamp = 25 °C t
e vp. 10 pF
VR =0,75V; f=0,5 MHz C4 < 25 oF
|
|
|
August 1979 ll d |,
Mullar )



Siticon diodes OA200

0OA202
CHARACTERISTICS (continued)
Tamb = 25°C
Reverse recovery current when switched from
IF=5mAtoVR=5V;R| =25kQ;
measured at t, = 3,5 us IR typ. 1,2 mA
measured at t,r = 10 us IR typ. 35 uA —_—
Reverse recovery current when switched from —
IF=30mAtoVR=35V; R =25kQ —
measured at t, = 3,5 us IR typ. 4 mA
measured at t,, = 10 us IR typ. 230 pA
P’t":_lOus -
rt_r" ‘ ;‘trr‘::lfms ‘ .
o S 230pAFTTT =
v |
|
90% :
v 4mAL -
R input pulse Tn output wave form
Fig. 2 Waveforms.
Max permissible average rectified TN
[[|forward current for pulse operation| L_%’
150 10F IFrm [TT55°C =TT
ma Tamb=: &
EnNZ 55 0 W =
rav [0 04 - =
1 1o T T S 4
(ma) 11 A )
1] b= | g L
1 .t "
10011 1 =t
50 125°C
0,
0 0.2 04 0.6 0.8 ) 7
Fig. 3.
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IN914
1IN916

HIGH-SPEED SILICON DIODES

Planar epitaxial diodes intended for general purpose applications.

QUICK REFERENCE DATA

a

Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM max. 100 V
Repetitive peak forward current IFRM  max. 225 mA
Forward voltage

Ig =10 mA VE < 1V

Reverse recovery time when switched
from I =10 mA to Ig =60 mA;
R =100 &; measured at Ig = 1 mA ter < 4 ns

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

vk a

&5 | I |_ ©

+ ( ‘ [ | ( ‘ 185
plel 625 1l 254

fnsivr? - max 4 min e rr’\ax

-
P!
~————— J_ 3 L _L:‘ _____ ] 7266719
| |
1N914:  white brown vyellow natural
1N916: white brown blue natural
(cathode)

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

€ Products approved to CECC 50 001-21 available on request.

) Mullard W( e



1IN914
INO16

RATINGS

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

Continuous reverse voltage VR max 75 V
Repetitive peak reverse voltage VRRM  max. 100 Vv
Average rectified forward current
E (averaged over any 20 ms period)
— T, = 25690C 1 max. 75 mA
— TZ",,,"E =150 0C l.izﬁa max. 10 mA
Forward current (d.c.) Ig max. 75 mA
Repetitive peak forward current IFRM max. 2256 mA
Non-repetitive peak forward current (t = 15) IFsm max. 500 mA
Total power dissipation Ptot max. 250 mW
Storage temperature Tstg —65 to + 200 ©°C
Operating ambient temperature Tamb —65to +175 OC
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Forward voltages
Ig =10 mA VE < 1V
Reverse avalanche breakdown voltage
IR =100 uA V(BR)R > 100 Vv
Reverse currents < 25 nA
VR = 1 n
VAR D A
VR =20V, T;=150°C IR < 50 uA
Diode capacitance
Y[\ngf;f= T C < 4 pF
1N916 Cg < 2 pF
Forward recovery voltage
when switched to Ig =50 mA; t, =20 ns Vir < 25V
April 1982 ( Mu“ard \3



High-speed silicon diod 1N914
ospoecsficon dlodes JL IN916

1, ®Q 4500 1

oscilloscope
Ri=500

77813298
261327

input signal

output signal

Fig. 2 Test circuit and waveforms forward recovery voltage. Input signal: Rise time of the forward
pulse, ty = 20 ns; forward current puise duration, tp = 120 ns; duty factor, d =0,01. Oscilloscope rise

time, t, = 0,35 ns. Circuit capacitance < 1 pF (oscilloscope input capacitance and parasitic capacitance).

Reverse recovery time 1N914 | 1IN916
when switched from
[F=10mAto Ig =10 mA, R|_= 100 §, measured at Ig = 1 mA tep
IF =10 mA to Ig =60 mA, R|_ = 100 £2, measured at IR =1mA ter

Rs=50 11 ” sampling
oscilloscope tr
_——t J R;=500 Ia
VeVg+I¢ xRs I ! rzema
rTIYYrS input signat output signal

*IR=1mA

Fig. 3 Test circuit and waveform reverse recovery time. Input signal: Rise time of the reverse pulse,
tr = 0,6 ns; reverse pulse duration, tp = 100 ns; duty factor, d = 0,05. Oscilloscope rise time, t,=0,35ns.
Circuit capacitance < 1 pF (oscilloscope input capacitance + parasitic capacitance).
Rectifying efficiency
f =100 MHz; Vi(rms) =2V 7 > 45 %

jw)
[on
—’

®:

20pF

7208337

Vo

Fig. 4 Test circuit.p= ————
Vi(rms)/2

U Mu"ard April 1982






IN4148
1N4446
1N4448

HIGH-SPEED SILICON DIODES | —

Whiskerless diodes in subminiature DQ-36 envelopes.
These diodes are primarily intended for fast logic applications.
QUICK REFERENCE DATA
Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM max. 75 V
Repetitive peak forward current IFRM max. 450 mA
Forward voltage

1N4148: Ip = 10mA

1N4446: Ip = 20 mA Vg < 1V

1N4448: [F = 100 mA
Reverse recovery time when switched

from Ig = 10 mA to Ig = 60 mA;

R =100 £2; measured at Ig = 1 mA ter < 4 ns

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

Dimensions in mm

oset K a
max r: | Sam— |
[
L— 28,4 _J.L 4,25 4,‘._ 25,4 _J -l 1,85 o
min | rlnq;( | min max
— e —— — e = 7266861
il r=- Lt -
1N4148: yellow brown  yellow grey
1N4446: yellow yellow  yellow blue
1N4443: yellow yellow  yellow grey
(cathode)
The diodes may be either type-branded or colou r-coded.
s Products, available to CECC 50 001-021, available on request.
June 1979

<
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1N4148
IN4446
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

=1s

Total power dissipation up to Tymp = 25 oC
Derating factor
Storage temperature
Junction temperature

CHARACTERISTICS
Tj= 25 OC unless otherwise specified

Forward voltages
1N4148: I = 10 mA '
1N4446: Ig = 20 mA
1N4448: I = 100 mA I

1N4448: I = 5mA

Reverse avalanche breakdown voltage
IR =100 uA

IR= 5HA

Reverse currents
VR=20V

VR=20V,‘T]~=1OO°C 1N4448
VR=20V;T;j= 150 °C

Diode capacitance
VR=0;f=1MHz

VR
VRRM
IF(AvV)
I
IFRM

IFsm
IFSm
Ptot

Tstg

Tj

VE
VF

V(BR)R
V(BRIR
IR
IR
IR

Cd

max. 75
max. 75
max. 150
max. 200
max. 450
max. 2000
max. 500
max 500

2,85
—65 to + 200
max. 200
< 1
0,62 to 0,72
> 100
> 75
< 25
< 3
< 50
< 4

\%
\Y
mA
mA
mA

mA
mA
mwW
mWw/°C
ocC

ocC

nA
uA
HA

pF

June 1979 Mu“ard
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IN4148
High-speed silicon diodes IN4446
1IN4448

CHARACTERISTICS (continued) Tj =250C
Forward recovery voltage when switched to

IF =50 mA; ty =20 ns Vip < 2,5V

Test circuit and waveforms ;

1,  wn  uson . M
90% —y T
Rs=500 oscilloscope Ver
DuT. Ri=500.
10%
L ke ‘
input signal output signal
Input signal : Rise time of the forward pulse ty= 20ns
Forward current pulse duration tp= 120ns
Duty factor 6§ =0,01
Oscilloscope : Rise time ty =0,35ns

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

Reverse recovery time when switched from

I =10 mA toIg = 60 mA; R, = 100 &

measured at [ = 1 mA trr < 4 ns

Test circuit and waveforms :

1
I ]
!
[ |
Rs SO : - TIF DUT. } sampling

oscilloscope

e VR‘IF'RS ———————— J R;=5000
Taeme input signal ) output signal
Input signal : Rise time of the reverse pulse tyr = 0,6ns ) IR = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6 =0,05
Oscilloscope : Rise time ty =0,35ns

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

v Mullard [ =






VOLTAGE REGULATOR DIODES

(Low power)






BA314

[ —
LOW VOLTAGE STABISTOR L —

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

QUICK REFERENCE DATA —_—
Repetitive peak forward current 'FRM max. 250 mA E
Storage temperature Tstq —65 to + 200 °C
Junction temperature T,- max. 200 °oC
Thermal resistance from junction to ambient Rthja = 0,38 °C/mw
Forward voltage
Ig=0,1TmA Vg 610 to 690 mV
Ig= 1,0mA Vg 680 to 760 mvV
Ig= 10mA ’ VE 750 t0 830 mVv
Ig =100 mA VE 870 to 960 mV
Diode capacitance
VR=0;f=1MHz Cq < 140 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-35 {SOD-27).
oset a
s a— || B==
ror
254 4,25 25,4 . ! 1,85
min ) rraf ‘:’ min - rr’\ax -
_____ 4 —— 7266719
e
orange brown yellow  natural
(cathode)
The diodes may be either type-branded or colour-coded.
s Products approved to CECC 50 001-026 available on request,
—

\\:’ Mu"ard w (December 1979



BA314

RATINGS

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

Repetitive peak forward current IERM max. 250 mA
Storage temperature Tstg —65 to +200 °C
Junction temperature T max. 200 °C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a 0,38 °C/mW
—_ CHARACTERISTICS
— Tj= 25 OC uniess otherwise specified
Forward voltage
Ig= 0,1 mA VE 610 to 690 mV
Ig= 1,0mA Vg 680 to 760 mV
Ip= 50mA VE 730 to 810 mV
Ig= 10mA Vg 750 to 830 mV
Ig =100 mA Vg 870 to 960 mV
Reverse current
VR=4V IR < 5 pA
Temperature coefficient
Ig=1mA SE typ. —1,8 mv/°C
Differential resistance at f = 1 kHz
fg= 1TmA rdiff typ. 30 Q
= i typ. 35 Q
g =10mA diff < 60 Q
Diode capacitance
VR=0;f=1MHz Cd < 140 pF
2 December 1979 M 3 “ d \v’
uliar v



Low volitage stabistor BA314

102 7262816.1
T;=25°C 2 BA314
iy
I I
(mA)
10 minf | fmax
T
I ¥
|
]
" ’ 4
' !
J
T
|
10—1 l

0,25 0,5 0,75 1 1,25
VE (V)

a

Muuard December 1979 3



BZT03 SERIES

L —
REGULATOR DIODES

Glass passivated diodes in hermetically sealed axial-leaded glass envelopes. They are intended for use
as voltage regulator and transient suppressor diode in medium power regulation and transient suppres-
sion circuits.

The series consists of BZT03-C9V1 to BZT03-C270. =
QUICK REFERENCE DATA —_—
voltage transient
regulator suppressor
Working voltage range Vz nom. 9,1to 270 \"
Stand-off voltage Vg 75t0220 V
Total power dissipation Piot max. 3,25 w
Non-repetitive peak reverse power dissipation
Tj =250C; ty =100 us Pzsm  max. 600 w
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-57.
a k v
— 081
—/—— :]j max
— 3,81 - L‘ 2.8 ——>+A157+<—— 2.8 H}
max min max min 7277551
The marking band indicates the cathode.
The diodes are type-branded
-

5 Products approved to CECC 50 005-017 available on request.

U Mullard w (November 1982 1



BZTO3 SERIES

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

Total power dissipation

Ttp = 25 ©C; lead length 10 mm Piot max. 3,26 W

Tamb = 45 °C; p.c.b. mounting (Fig. 2) Ptot max. 1.3 W
Repetitive peak reverse power dissipation PzrM max. 10w
Non-repetitive peak reverse power dissipation

tp = 100 us square pulse; Tj =26 OC (prior to surge) Pzsm max. 600 W
Storage temperature Tstg —65 to + 175 °C
Junction temperature Tj max. 175 °C

THERMAL RESISTANCE
Influence of mounting method (see also page 6, operating notes)
1. Thermal resistance from junction to '

tie-point at a lead length of 10 mm Rthjtp = 46 K/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 = 100 K/W
e——— 50—
==
e
T+ + &1 0
[ l
[
} —Y
fvl '%2
—=0 4
7272733 ?
Fig. 2 Mounted on a printed-circuit board.
CHARACTERISTICS
Forward voltage
IE=05A;Tj=25°C VE < 12V

2 December 1981 ( Mu||ard \vJ



Regulator diodes BZTO3 SERIES

6 7288181 3 7288180
P 'r
tot
(W) (A)
I
I
4 2
I
N lead length [
A 10 mm
S 15
NN J
NTX 20 ]
N
2 N 1
NN i
LT F AN /
v o AN
{ mounted as - i
— shown in Fig. 2 5 K3
IHENEERE]
0 HENEERE 0
0 100 T (°C) 200 0 1 VE (V) 2
Fig. 3 Maximum total power dissipation Fig. 4 Typical forward voltage drop Ti =250C,
as a function of temperature.
=Tp: — = — — = Tamp: Fig. 2.
103 7288182
Pzsm
(W) \\
N ~
NN
102 A
N
P
N
~N
~N
N
10 -
- 2
10 1 10 tp {ms) 10

Fig. 5 Maximum non-repetitive peak reverse power dissipation; square current pulse; T" =25 OC prior to surge.

\3 Mu"ard j (December 1981 3



BZTO3 SERIES

CHARACTERISTICS when used as voitage regulator diodes; Tj =250C

BZTO03- working voltage Vz differential temperature test reverse reverse
XXXX resistance coefficient Sz | current | current = voltage

rdiff Iz IR VR

\% Q %/K mA uA V-

min. typ. max. typ.  max. min.  max. max.

cavi 8,5 9.1 9,6 2 4 | 003 008 50 10 6,8

—_— C10 94 10,0 106 2 4 | 005 0,09 50 5 75

— c11 10,4 11,0 116 4 7 | 005 0,10 50 4 8,2

— c12 11,4 120 127 4 7 | 005 0,0 50 3 9,1
c13 12,4 13,0 14,1 5 10 | 0,06 0,10 50 2 10
C15 13,8 15,0 15,6 5 10 | 0,06 0,10 50 1 "
C16 15,3 16,0 171 6 15 | 0,06 0,11 25 1 12
c18 16,8 180 191 6 15 | 006 0,11 25 1 13
C20 18,8 200 21,2 6 15 { 0,06 0,11 25 1 15
C22 20,8 220 233 6 15 | 0,06 0,11 25 1 16
Cc24 22,8 240 256 7 15 | 0,06 0,11 25 1 18
c27 251 270 289 7 15 | 0,06 0,11 25 1 20
C30 28 30 32 8 15 | 0,06 0,11 25 1 22
C33 31 33 35 8 15 | 0,06 0,11 25 1 24
C36 34 36 38 21 40 | 0,06 0OMN 10 1 27
C39 37 39 41 21 40 | 0,06 0,11 10 1 30
C43 40 43 46 24 45 | 0,07 0,12 10 1 33
ca7 44 47 50 24 45 | 0,07 0,12 10 1 36
C51 48 51 54 25 60 | 0,07 0,12 10 1 39
C56 52 56 60 25 60 | 0,07 0,12 10 1 43
C62 58 62 66 25 80 | 0,08 0,13 10 1 47
C68 64 68 72 25 80 | 0,08 0,13 10 1 51
C75 70 75 79 30 100 | 0,08 0,13 10 1 56
C82 77 82 87 30 100 | 0,08 0,13 10 1 62
co1 85 91 96 60 200 | 0,09 0,13 5 1 68
c100 94 100 106 60 200 | 0,09 013 5 1 75
Cc110 104 110 116 80 250 | 0,09 0,13 5 1 82
Cc120 114 120 127 80 250 | 0,09 0,13 5 1 91
C130 124 130 141 110 300 | 0,09 0,13 5 1 100
C150 138 150 156 130 300 { 0,09 0,13 5 1 110
c160 163 160 171 150 350 | 0,09 0,3 5 1 120
Cc180 168 180 191 180 400 | 0,09 0,13 5 1 130
C200 188 200 212 200 500 | 0,09 0,13 5 1 150
Cc220 208 220 233 350 750 | 0,09 0,13 2 1 160
C240 228 240 256 400 850 | 0,09 0,13 2 1 180
Cc270 251 270 289 450 1000 | 0,09 0,13 2 1 200
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Regulator diodes BZTO3 SERlES

CHARACTERISTICS when used as transient suppressor diodes; T; =250C

clamping voltage non-repetitive reverse current BZTO03-
tp =500 ps at peak reverse at recommended XXXX
exp. pulse current stand-off voltage
V(cLIR IRSM 'R VR
v A HA v
max. max.
115 10 50 7,5 CoV1
12,7 10 10 8,2 c10
14,1 10 5 9,1 c11
15,5 10 5 10 C12
16,9 10 5 1 c13
19,6 10 5 12 C15
211 10 5 13 C16
24 10 5 15 c18
24 5 5 16 C20
27 5 5 18 C22
30 5 5 20 C24
34 5 5 22 Cc27
38 5 5 24 C30
43 5 5 27 C33
48 5 5 30 C36
47 2 5 33 C39
53 2 5 36 C43
59 2 5 39 Cc47
64 2 5 43 C51
72 2 5 47 C56
80 2 5 51 C62
89 2 5 56 c68
97 2 5 62 C75
108 2 5 68 Cc82
121 2 5 75 C9
120 1 5 82 C100
135 1 5 91 C110
150 1 5 100 C120
165 1 5 110 C130
194 1 5 120 C150
209 1 5 130 C160
240 1 5 150 Cc180
240 0,5 5 160 C200
271 0,5 5 180 C220
300 0,5 5 200 C240
343 0,5 5 220 C270

ecember 5
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BZT03 SERIES

OPERATING NOTES

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

junction
O
=18 K/W
Rth e-tp
tie - point O Rithe-a
Rth tp-a
7279532

ambient

Fig. 6 Thermal model.

By using this thermal model any temperature can be calculated.
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 26 mm
Rth e-tp 15 30 45 60 75 K/W
Rth e-a 580 445 350 290 245 K/W

The thermal resistance between tie-point and ambient depends on the mounting method. For compon-
ents on a 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um, the

following values apply:

1. Mounted as given in Fig. 2 the thermal resistance Ryp tp.a is 70 K/W.
2. Mounted with copper laminate of 1 cm? per lead Rt tp.a is 55 K/W.
3. Mounted with copper laminate of 2,25 cm?® per lead Rih tp-a is 45 K/W.

6 December 1981 r Mullard \3



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

BZV46-1V5 2V0
: > 1,35 200 Vv

Regulation voltage ranges Vg < 155 230 Vv
Continuous reverse voltage VR  max. 4 4 Vv
Repetitive peak forward current IFRM max. 120 80 mA
Total power dissipation

up to Tamp = 55 °C Ptot  Max. 250 250 mw
Differential resistance

IF=5mA;f=1kHz rdigfe < 20 30 Q

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

&zeﬁ:i—_—,:.:tz:"

25,4 \ 4,25 zs,h_.l -
min max min

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

-

7266721

Dimensions in mm
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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 IgEgm max. 120 80 mA
Total power dissipation -

up to Tamp =55 °C Ptot max. 250 mwW
Storage temperature Tstg —65 to + 150 ©C
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE

From junction to ambient in free air see Fig. 2

500 7278072
Rthj-a
{9C/W)

400 4

’_____,.—— —
Lt 1" 31 A
11 Lt 12
— = LA
300
L1 -l
P
1"
1 — - ——
200 ——
%’
| AT
I
e
100
0 5 10 15 20 25 30

lead length (mm)

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

curve | mounting
1 Infinite heatsink at end of lead.
2 Typical printed-circuit board with large area of copper (> 100 mm?).
3 Tag mounting.
4 Typical printed-circuit board with small area of copper (<50 mm?).
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Low voltage stabistors BZV46-1vV5
BZV46-2v0

CHARACTERISTICS
} Tj =25 OC unless otherwise specified

BZV46-1Vv5 2V0
} Regulation voltage ranges N 135 200 V
{ IF=5mA VEZ s | 230 v
Temperature coefficient at Ig =56 mA Sg typ. —3,65 —5,60 mv/oC
‘ Differential resistance at f = 1 kHz; Ig =5 mA rdiff < 20 30
Reverse current
VR=4V IR < 500 500 nA —_—
——
—
——
—
——
7282482 —
'F
(mA)
10
N\
S AN
ANAN
\\
NN
BZVv46 — 1v5 N BZV46 - 2V0
1
AN
AN
\\\
N
NN
10~
1 10 102 100 gty 104

Fig. 3 Typical values; Tj=250C,
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BZV46-1V5
BZV46-2V0
102 . . . 7282483
.l I’ ’l ’l ~ —
11/ 7717
g H—¢
(mA) gzva6—1vs |, JI / 1] /|7 [Bzvae-2vo
min\l'/ 7 ] I/,min
10 max J / = s
i T
N N AL
— LAY AL 111
— |RI / '
= NNk
1 1 / t
1 / 44 .I : ’
FT :
= ]
i U 1
HH Hf
1] NIR
Lo / I
10—1 1 ' l I
1 2 3 Vg (V)

Fig. 4 Regulation characteristics at Tj = 25 oC.

)
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BZV85 SERIES

[ —
VOLTAGE REGULATOR DIODES L —

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 3.6 V to 75 V.

QUICK REFERENCE DATA

Working voltage range Vz nom. 36t075 V
Total power dissipation Ptot max. 13 we
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 °c/w*

* If leads are kept at Tip =55 OC at 4 mm from body.

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

‘ k a
0,81
max rg%:

(<—28min ——»4—4’8 —|-— 28 min —|
max

26 |
max

—

7278729.2

Cathode indicated by coloured band.

The diodes are type-branded

& Products approved to CECC 50 005-010 available on request.

f i
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BZVvV85 SERIES

RATINGS

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

Working current (d.c.) Iz limited by Pot max
Non-repetitive peak reverse current
tp = 10 ms; half sine-wave; Tamp = 25 oc IzsMm see table below
Repetitive peak forward current IFRM max. 250 mA
Total power dissipation (see also Fig.2) P. max. 1.30 w*
. tot max. 1 W**
Non-repetitive peak reverse power dissipation
tp=100us; Tj= 26 oC Pzsm max. 60 w
Storage temperature Tstg —-65 to + 200 oc
Junction temperature T max. 200 oC
Non-repetitive peak Non-repetitive peak
reverse current reverse current
Izsm (mA) Izsm (mA)
BZV85—. ... max. BZV85—. .. max.
- C3V6 2000 ci8 600
- C3V9 1950 C20 540
- C4av3 1850 Cc22 500
- cav7 1800 c24 450
CoV1 1750 c27 400
CbV6 1700 C30 380
CceVv2 1620 C33 350
CceVvs8 1550 C36 320
C7V5 1500 Cc39 296
c8v2 1400 C43 270
covi 1340 ca7 246
c10 1200 C51 226
c1 1100 C56 208
c12 1000 Cc62 186
c13 900 Cc68 171
Cc15 760 C75 161
Cc16 700
THERMAL RESISTANCE
From junction to tie-point Rth j-tp = 110 oc/w*
From junction to ambient
mounted on a printed-circuit board Rth j-a = 175 oC/W**

* | the temperature of the leads at 4 mm from the body are kept up to Tip= 55 OC,
** Measured in still air up to Tamp = 25 @C and mounted on printed-circuit board with lead length

of 10 mm and print copper area of 1 cm? per lead.

2 November 1982 ( Mu‘lard
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Voltage regulator diodes

BZVv85 SERIES

CHARACTERISTICS

Tj=250C

Forward voltage at I = 50 mA VE < 1.0 V
working voltage differential | temperature | reverse | test
E24 (£ 5%) test current resistance | coefficient current | voltage
Vz (V) 1Ztest (MA) rdiff {2) | Sz (mV/OC) | IR (nA)| VR (V)
at 1 z¢est atl1Zeest | atlztest at VR
BZV85—.... | min. nom. max. max. min.  max. max. —
C3v6 3.4 3.6 3.8 60 15 typ. —2.4 50 000 1.0 ‘—E
C3v9 3.7 3.9 4.1 60 15 typ. —2.2 10 000 1.0 -—
Ccav3 4.0 43 46 50 13 typ. —1.4 5000 1.0 -
Cav7 4.4 4.7 5.0 45 13 typ. —0.7 3000 1.0 -
C5V1 4.8 5.1 5.4 45 10 —0.5 2.2 3000 2.0
C5V6 5.2 5.6 6.0 45 7 0 2.7 2000 20
cev2 5.8 6.2 6.6 35 4 0.6 3.6 2000 3.0
c6vs 6.4 6.8 7.2 35 35 1.3 4.3 2000 4.0
C7v5 7.0 75 7.9 35 3 25 55 1000 4.5
c8v2 7.7 8.2 8.7 25 5 3.1 6.1 700 5.0
Ccov1i 8.5 9.1 9.6 25 5 38 7.2 700 6.5
c10 94 10 10.6 25 8 4.7 8.5 200 7.0
Ci1 10.4 11 116 20 10 5.3 9.3 200 7.7
C12 11.4 12 12.7 20 10 6.3 10.8 200 8.4
C13 124 13 14.1 20 10 7.4 12.0 200 9.1
C15 138 15 15.6 15 15 8.9 13.6 50 10.5
Cc16 15.3 16 171 15 15 10.7 15.4 50 1.0
c18 16.8 18 19.1 15 20 11.8 171 50 12.5
Cc20 188 20 21.2 10 24 13.6 19.1 50 14.0
C22 208 22 233 10 25 16.6 221 50 15.5
C24 228 24 25.6 10 30 18.3 24.3 50 17
c27 251 27 289 8 40 20.1 275 50 19
C30 28 30 32 8 45 224 32.0 50| 21
C33 31 33 35 8 45 24.8 35.0 50 23
C36 34 36 38 8 50 27.2 399 50 25
Cc39 37 39 41 6 60 29.6 43.0 50 27
C43 40 43 46 6 75 34.0 483 50| 30
ca7 44 47 50 4 100 374 52.5 50 33
C51 48 51 54 4 125 40.8 56.5 50| 36
C56 52 56 60 4 150 46.8 63.0 50 | 39
c62 58 62 66 4 175 52.2 725 50| 43
C68 64 68 72 4 200 60.5 81.0 50| 48
C75 70 75 80 4 225 66.5 88.0 50 53
[ November 1982 3
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BZVvV85 SERIES

1.5 7282181.1
I
1
Ptot
(W)
-2
1 N
— 3
— N
AN
N
0,5 A
N
\
N
N
0
0 100 Tamb(Oc) 200

Fig. 2 Maximum permissible power dissipation
versus ambient temperature.

102 7282182
---lzsm
Izsm
-—tp=10us 1
10
3
|
| 10 ms NN
h
1 N\
N
AN
‘ N L
AN
™
| N
o
‘ 10~ )
1 10 Vann(V) 10

7282180.1
200
Rth . e
) J 1
(°c/w) - =
150
7
A
100 j-tie-point
50
0
0 10 20 30

| =lead length {mm)

Fig. 3 Thermal resistance versus lead length.

Mounting methods (see Figs 2 and 3)

1. To tie-points {lead length = 4 mm in Fig. 2).

2. Mounted on a printed-circuit board (with
lead length of 10 mm in Fig. 2) and print
copper area of 1 cm? per lead.

Fig. 4 Half sine-wave; Tamp = 25 °C.

-
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Voltage regulator diodes

i ‘ BZV85 SERIES

104

7282183
Zthj-tp | I |
(Oc/w) — tpl-.— , tp
b=—
- T —» T
103
102 6 = ———mr=- =
0,75 —
0,50 H e
0,33 =
0,20
l 1
10 o
= 3
0,10
- 3 0,0g
NN 0.0
<15 .\g,ot
1 y S|
10—2 10-1 1 10 102 103 tp (ms) 104
Fig. 5 Thermal impedance from junction to tie-point with a lead length of 4 mm.
|
|
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BZvV85 SERIES
15 vz V) 10 5 o
/ 1,
JARVin| [
[ 1] /1]
/ A
/1 1/ / |
/ /
S | A
Sr S e 1
— o 8—¢§ o |1 ]
— o O t+>-%
— AN NSRRI
— & 8-S ] 200
— S N 4
(5]
-5
(3}
Iz
(mA)
400
7282186
Fig. 6 Static characteristics; typical values; Tamp = 25 ©C.
15 vz (V) 10 5 o
| p
|
1
I
I
]
|
100
]
I
I |
sl sl sllelelsf ol 2
Q o (mA)
o BB 5p3fe e
@©
>
N
@
200
7282185
Fig. 7 Dynamic characteristics; typical values; Ti =250C.
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Voltage regulator diodes BZv85 SER'ES

l

40 Vz (V) 30 20 10
JAVAY Ay 71°
/ / / VARYINYi
A 7 A AT/ 1117
2l 117 / / 111
Sl o sl L)Y /1 1] /
® © R} NEIE /
® ol IS IRl [ o JARNIN
R °Llste LI
o [Ty —
2 100 =
015
Iz
(mA)
7282187 200
Fig. 8 Static characteristics; typical values; Tamb = 25 ©C.
40 Vz (V) 30 20 10
] 1 °
|
/ | | | Il 1]
| l ] ] I 1T
| | | | (IR
| | | T
[ JIRNIR
A
] | °0
| |
/ |
| | |
I | ] Iz
_§ | ] | | ({mA)
1 ST T8 TS TS ISr T8 15 To 61 616(6
Wi
= 7282188 100
Fig. 9 Dynamic characteristics; typical values; TJ =250C,
7
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BZV85 SERIES

90 vz (V) 70 50 30
] T T T °
/ / / / [Tl
/ /
/ /
/ / 1 1]
[ / [
/ [ 1]
/ / [ 1
= o e L /
= 9 S8 I i l 20
5 8- He A
SLLTT ]
el 'z
© ] (mA)
7282189 40
Fig. 10 Static characteristics; typical values; Tamp = 25 ocC.
90 Vz (V) 70 50 300
IV INEIEE
/ Tyt
/ / [ AN
| [ / [T
i | /
/ |
/ [ 1
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/ Il II II ’ Il |
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/ / 111
/ / ] |
IS I ! |
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S el Tl el fe sl T2l 12 (ma)
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Fig. 11 Dynamic characteristics; typical values; Tj =250C.
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Voltage regulator diodes

BZV85 SERIES

103 7282192
(mA) Tj=2007C 25°¢ |
y
7 /
// //
/ —
2 7 —
/
p ,/
/
10
500 625 750 875 vg(mv) 1000
Fig. 12 Typical values.
103 7282179
Cq
(pF)
2 VR=
10 40
712V
-\ ¥l 5v
~
N \\
NaSSNNy
20V By e O
10 T 8T
H
30V ~]
1
0 25 50 75
VZnom (v)
Fig. 13 f=1 MHz; Tj = 25 OC; typical values.
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BZV85 SERIES
10 7Z82191
Sz
{mVv/°C)
BZvV85—C10
[
[o:A"Al
|1
5 Cc8V2
Cc7V5
I
c6vs
CcC6V2
A [ 1
// C5V6
—T" L1
C5V1 | et
o LA~ ]
)4 ol
7
~5
0 25 Iz {mA) 50

Fig. 14 Tj= 25 OC to 150 ©C; typical values.

For types above 7,6 V the temperature coefficient is independent of current and can be read from the
table on page 3.
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Voltage regulator diodes BZV85 SERIES

7282193

100
l SZ max
{mV/°C)
75 iltyp
At
!!
Imin
50 /l /
1Y
,/1/
11
25 //./
/ /
////
7 j,
s,
-
WA
01 10 102
Vznom (V)

Fig. 15 17 = I 7¢est; Tj = 25 OC to 150 °C.
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BZVv85 SERIES

103 7282194
Tdiff
(2)
N
C, Q
3, Nos
%\6
2 [N
10 3 Cc75
\ T
- i
N N —=C62
N N
c6v2 \‘Q\\ N
c6vs NN
o~ N -
< —~C43
N\ N TR
\ \\\\
10 AN n G ~ 30
q AN
AN
h N\
N N N
9 N N [Jc20
N [
cevz;cavz; covifl NI mej
‘C6V8. CTVS N A
. H
1 10 Iz {mA) 10?

Fig. 16 f=1kHz; T]- = 25 OC; typical values.
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TENTATIVE DATA BZWO03 SERIES

REGULATOR DIODES

Glass passivated diodes in hermetically sealed axial-leaded glass envelopes. They are intended for use
as voltage regulator and transient suppressor diodes in medium power regulation and transient suppres-
sion circuits.

The series consists of the following types: BZW03-C7V5 to BZW03-C270 with a tolerance of + 5%
(international standard £24).

QUICK REFERENCE DATA E
voltage transient E
regulator suppressor
Working voltage range Vz nom. 7.5 to 270 \
Stand-off voltage VR 6.2t0220 V
Total power dissipation Piot max. 6 W
Non-repetitive peak reverse power dissipation
Tj=125 oC; tp =100 us PRrsm max. 1000 w
MECHANICAL DATA Dimensions in mm
Fig.1 SOD-64
a k )
1,35
I 2_____*qu
—» 45 ‘4———— 2.8 — |- 5,0 »J‘—— 28 —
max min max min 7277826

The marking band indicates the cathode.
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BZWO03 SERIES

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

Total power dissipation

Ttp =25 °C; lead length 10 mm Piot max. 6 W

Tamb = 45 ©C; p.c.b. mounting (Fig.2) Ptot max. 1.7 W
Repetitive peak reverse power dissipation PZRM max. 20 W
Non-repetitive peak reverse power dissipation

E tp = 100 s square pulse; Tj = 25 OC prior to surge PRsm max. 1000 W
E exponential pulse, waveform 10/1000 (Fig.3) PRSM max. 500 W
Non-repetitive peak reverse current

Tj =25 OC prior to surge;

Exponential 10/1000 pulse (Fig.3) IRSM max. see page 5
Storage temperature Tstg —65t0+175 ©C
Junction temperature T; max. 175 ©°C
THERMAL RESISTANCE
Influence of mounting method (see also page 6, operating notes)

1. Thermal resistance from junction to

tie-point at a lead length of 10 mm Rthj-tp = 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 Rth j-a = 75 OC/W

——50—»
M0638
‘O— 25 —>l
! 7
+ r 50
SN
lf .
—’I k4—2 0
! —»{ 10 |<-— time (us)
=== le— 1000 —
7272733
Fig.2 Mounted on a printed-circuit board. Fig.3 Pulse waveform 10/1000.
CHARACTERISTICS
Forward voltage
IF=1A:Tj=25°C Vg < 1.2V
2 October 1982 M “ d \v'
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Regulator diodes J BZWQ03 SERIES
6 M0639 6 T MOE640
——— = Ttp
Prot \ === =Tamb Ig
W) TTTT (A) |
N [ ITT1] I
\ lead length /
4 N A\ — 10mm 4
/
P’ ,/ 15 ”
A 20
N
AN ]
2 ul N 2 J
- N
J
L mounted as 3 A
shown in fig.2 R
\
0 L 0
0 100  T(°C) 200 0 1 VEV) 2
Fig.4 Maximum total power dissipation Fig.6 Typical forward voltage drop Tj=25 oC
as a function of temperature.
MO0641
PRSM
w) N
\\\
\ L
NN
103
~
~
N
~J
N
N
N
\\
N
102 \\
10
10-2 10-! 1 10 o (ms)

Fig.6 Maximum non-repetitive peak reverse power dissipation; square current pulse; TJ 25 OC prior to surge.
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BZWO03 SERIES

CHARACTERISTICS when used as voltage regulator diodes; Ti =250C

working voltage Vz differential temperature test reverse __ reverse
resistance coefficient Sz | current | current voltage
rdiff Iz IR VR
BZWO03- \ Q %/°C mA uA \
min. nom. max. typ. max. min.  max. max.

C7Vs 7.0 7.5 7.9 0.7 1.5 0 0.07 175 1600 5.6
S cgv2 7.7 8.2 8.7 0.8 1.5 0.03 0.08 150 1200 6.2
— covi 8.5 9.1 9.6 0.9 2 0.03 0.08 150 40 6.8
— c10 9.4 10.0 106 1 2 0.05 0.09 125 20 75

c11 10.4 11.0 116 1.1 25 0.05 0.10 125 15 8.2

c12 11.4 120 127 1.1 2.5 0.05 0.10 100 10 9.1

Cc13 124 13.0 141 1.2 25 0.05 0.10 100 4 10

C15 13.8 15.0 15.6 1.2 25 0.05 0.10 75 2 1

c16 15.3 16.0 17.1 1.3 25 0.06 0.11 75 2 12

ci8 16.8 18.0 19.1 1.3 25 0.06 0.11 65 2 13

c20 18.8 20.0 21.2 1.5 3 0.06 0.1 65 2 15

Cc22 20.8 22.0 233 1.6 3.5 0.06 0.11 50 2 16

Cc24 228 240 25.6 1.8 35 0.06 0.1 50 2 18

c27 25.1 27.0 28.9 2.5 5 0.06 0.11 50 2 20

C30 28 30 32 4 8 0.06 0.1 40 2 22

Cc33 31 33 35 5 10 0.06 0.11 40 2 24

C36 34 36 38 6 1 0.06 0.1 30 2 27

C39 37 39 41 7 14 0.06 0.1 30 2 30

Cc43 40 43 46 10 20 0.07 0.12 30 2 33

ca7 44 47 50 12 25 0.07 0.12 25 2 36

C51 48 51 54 14 27 0.07 0.12 25 2 39

C56 52 56 60 18 35 0.07 0.12 20 2 43

Cc62 58 62 66 20 42 0.08 0.13 20 2 47

Cc68 64 68 72 22 44 0.08 0.13 20 2 51

C75 70 75 79 25 45 0.08 0.13 20 2 56

Cc82 77 82 87 30 65 0.08 0.13 15 2 62

(03:1] 85 91 96 40 75 0.09 0.13 15 2 68

C100 94 100 106 45 90 0.09 0.13 12 2 75

ct10 104 110 116 65 125 0.09 0.13 12 2 82

Cc120 114 120 127 90 170 0.09 0.13 10 2 91

C130 124 130 141 100 190 0.09 0.13 10 2 100

C150 138 150 156 150 260 0.09 0.13 8 2 110

C160 153 160 171 180 350 0.09 0.13 8 2 120

Cc180 168 180 191 210 430 0.09 0.13 5 2 130

C200 188 200 212 250 500 0.09 0.13 5 2 150

C220 208 220 233 350 700 0.09 0.13 5 2 160

C240 228 240 256 450 900 0.09 0.13 5 2 180

€270 251 270 289 600 1200 0.09 0.13 5 2 200

4 October 1982 M d -
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Regulator diodes

BZW03 SERIES

CHARACTERISTICS when used as transient suppressor diodes; T;=25 oC

clamping voltage

at

non-repetitive

reverse current

ty,=1ms peak reverse at recommended
(10/1000 pulse) current stand-off voltage
V(CLIR 'RsMm IR VR
\Y A uA \Y BZWO03-
max. max. max.
1.3 442 3000 6.2 C7V5
12.3 40.6 2400 6.8 c8v2
13.3 37.6 100 7.5 coVv1
14.8 34 40 8.2 c10
15.7 31.8 30 9.1 cH
17 29.4 20 10 Cc12
18.9 26.4 10 11 €13
20.9 23.9 10 12 C15
229 21.8 10 13 C16
25.6 19.5 10 15 Cc18
28.4 17.6 10 16 C20
31 16.1 10 18 C22
338 14.8 10 20 C24
38.1 13.1 10 22 c27
42.2 1.8 10 24 C30
46.2 10.8 10 27 C33
50.1 10.0 10 30 C36
54.1 9.2 10 33 C39
60.7 8.2 10 36 C43
65.5 7.6 10 39 Cc47
70.8 7.0 10 43 C51
78.6 6.3 10 47 C56
86.5 5.8 10 51 C62
94.4 5.3 10 56 Ccé8
103.5 4.8 10 62 C75
114 4.3 10 68 C82
126 3.9 10 75 C91
139 3.6 10 82 C100
152 3.3 10 91 c110
167 3.0 10 100 Cc120
185 2.7 10 110 C130
204 24 10 120 C150
224 22 10 130 c160
249 2.0 10 150 C180
276 1.8 10 160 C200
305 1.6 10 180 C220
336 1.5 10 200 C240
380 1.3 10 220 C270

<
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BZWO03 SERIES

OPERATING NOTES

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

Rthe»tp

tie - point

Rth tp-a

junction

Rinj-e=12°C/W

envelope

] Rth e-a

7Z79532.A

ambient
Fig. 7
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 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: R ¢p.a = 70 °C/W.

2. Mounted on a printed-circuit board with a copper laminate (per lead) of:
1 sz Rth tp-a =55 0C/W

2,25 cm? Ryp tp.a = 45 °C/W

Note

Any temperature can be calculated by using the dissipation graph (Fig. 4) and the above thermal model.

6 October 1982
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BZX61 SERIES

VOLTAGE REGULATOR DIODES

Plastic encapsulated silicon diodes intended for general purpose use as medium power voitage 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; Tymp < 25 °C

BZX61-C7V5 to C130 Ptot max. 1.3 W

BZX61-C150 to C200 Ptot max. 10 W
Repetitive peak reverse power dissipation PzrM max. 6 W

Non-repetitive peak
reverse power dissipation
t=100us; Tymp = 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

i L +7/
G::%‘ 7

25.4D._ 6.4 *‘.L_ 25.4
min

min max

D2523b

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

Available for current praduction only; for new designs, successors BZV85 or BZT03 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).

—
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BZX61 SERIES

RATINGS

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

Repetitive peak forward current

Total power dissipation up to-Tgmp = 25 °C

BZX61-
BZX61—

C7V5 to C130
C150 to C200

Repetitive peak reverse power dissipation

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

Storage temperature

Junction temperature

BZX61—
BZX61—

C7V5 to C130
€150 to C200

THERMAL RESISTANCE

CHARACTERISTICS

Tj=25°C

Forward voltage
Ig = 100 mA

BZX61—. ..

C7vs
c8v2
cov1
Cc10

ci1
Cc12
C13

Ci15

working voltage

vz (V)
at 12465t = 20 MA

min. nom. max.

70 75 7.9
7.7 82 87
85 9.1 96

94 10 10.6
104 M1 11.6
114 12 12.7
124 13 14.1
138 15 15.6

differential
resistance

raitt ()
at 12405t = 20 mA

temperature
coefficient

Sz (%/°C)
at IZQ“ =20 mA
typ.

+0.04
+0.04
+0.05
+0.05

+0.05
+0.05
+0.05

IERM max. 1 A
PtOt max. 1.3 w
PtOt max. 1.0 w
PzRM max. 6 w
Pzsm max. 300 w
Tstg —65 to +175 oC
Tj max. 175 oC
Tj max. 150 oC
see pages 6, 8
VE < 1.1 \"
reverse clamping
current voltage
att, = 1ms;80 W
IR(uA) at Vg(V) cL(r) V)
max. typ.
5 3 9.9
5 3 10.9
5 5 120
5 7 13.3
5 7 145
5 8 15.9
5 9 17.6
5 10 19.5

2 October 1979 ( Mullard



Voltage regulator diodes

BZX61 SERIES

CHARACTERISTICS (continued)

Tj=25°C

BZX61-. .

Cié
cis

Cc22
C24

C27
C30

C36

C39
ca3
ca7
C51
C56

Cc62
C75

Co1

C100
Ct10
C120
C130

Cc150
C160
Cc180

C200

working voltage
Vz (V)
at lz405¢= 10 MA
min. nom. max.
163 16 17.1
16.8 18 191
188 20 21.2
208 22 233
227 24 25.9
251 27 289
28 30 32
31 33 35
34 36 38
at 'Zmest = 5mA
37 39 41
40 43 486
44 47 50
48 51 54
52 56 60
58 62 66
64 68 72
70 7% 79
77 82 87
85 91 96
94 100 106
104 110 116
114 120 127
124 130 141
at Iygeqt = 2 MA
138 150 156
153 160 171
168 180 191
188 200 212

differential
resistance

raif 1€2)
at Iz¢g5¢ = 10 MA

max.

16
20
22
23
25

35
40
45
50

at lz¢e5¢ = 5 MA

60
70
80
95
105

110
120
145
175
200

220
250
270
300

at lz¢p5t = 2 MA

950
1000
1100
1250

temperature
coefficient

Sz (%/°C)
at I45¢ = 10 mA
typ.

+0.06
+0.06
+0.06
+0.06
+0.06

+0.06
+0.07
+0.07
+0.07

atlzeest= 5 mA
+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
40.10

at lz¢5¢ = 2 MA

+0.11
+0.11
+0.11
+0.11

reverse
current

Ig WA) at VR (V)

3
[}
x

1

14
15
17

19
21
23

oo oo oaoa

27

33
36

43
48

55

66
70

Uoo oo oo o,
(4]
N

90

100
110

oo,

140

clamping
voltage
att, = 1ms;80W
VCL{R) (V)

typ.

214
239
26.5
29.1
324

36.1
40.0
43.8
47.5

195.0
213.8
238.8

265.0

h
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BZX61 SERIES

OPERATING NOTES

Dissipation and heatsink considerations

a) Steady-state conditions
The maximum allowable steady-state dissipation Pg is given by the relationship®—

Tj max — Tamb
Psmax.=——————
Rth j-a

Where Tj myay 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.Rth j-a)

Pm max. = 5
th

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

Z4h, 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 Pyq¢ is Pg + Py max. From Fig.6 the peak zener
current at Pyt can now be read.

For pulse durations longer than the temperature stabilisation time of the diode tgap,, 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).

e —
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Voltage regulator diodes BZX61 SERIES

s

OPERATING NOTES (contd.)

/ 1
/A
| - )

SOLDERING RECOMMENDATIONS

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 permissible temperature of the
point of contact is 125 OC.

g . Mu|'ard w fOctober 1979 5



BzX61SERIES

D8537
1.5 N
Ptot
w H-
1.0 i
— 11
= A
— \
\
0.5
A
N Y
0
0 100 200
Tamb "0

Fig.3 Continuous power rating.

For types in excess of 130 V the continuous
reverse dissipation should be kept within the
area ll.

]
150
Rth j—a
(°C/W) -
| |3 =t
100
12 -
50
{1
0
0 10 20

lead length {(mm)
Fig.4 Mounting methods

1. Infinite heatsink at end of lead.

2. Typical printed circuit board with large area
of copper (1 cm? per lead).

3. Tag mounting.

6 October 1979 ( Mu" ard \3



Voltage regulator diodes BZX61 SERIES

D8539
Pzsm
w)
N
102 N
N
N Tamb=—55 to +25°C
10 -
‘\
\\
N
1 I
10-! 1 10 102 duration (ms) 103
Fig.5
D8540
102 BZX61-C200 3
PZ m C100 A 7 4
(W) €75 I / AT
C56, / ¥/ f////
ca7’ "
10 cas“N % s/
c27 7
— j‘I
G404
a7 didr e
’
, 1790
/’, c20
A C15
I /9 4 {/:/ c1
N Y/
o ) '{é/,, v, cav2
II
Y R/
A
//4 4 v‘/ ,;/
10274 4 ”//
10! 1 10 102 103 10 Iz (mA)
Fig.6
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BZX61 SERIES

08541
103
Zin
(°cw)
=1
102 p=—p 2
E 0.5
T 11 >
TV o
— I 0.2 4
— ; L
— 0.1 r_‘__/l,//
. 10 FoosEE
- 1 . o
- 0.02 R
R as?y 7
LS 0-01
= S 0.005
110,002
0
10~!
104 10-3 102 10~} 1 10 tys) 102

Fig.7

e
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Voltage regulator diodes BZX61 SERIES

Vz V) 200 178 150 125 100 75 50 25 0
0
I
BZX61-C200 | [c180[ [C160] cis0 C130 €120 C1o |
TIT 1 0
€100 cs2] 1
ce8] [cse c47[ [C36 ___20
Cc27
c20 %
Typical static zener characteristics
Tamb=25°C
40
C13
C7V! 50
Iz
{mA)
08542
Fig.8
vz V) 200 175 150 125 100 75 50 25 0
" 0
T 17
BZX61-~C200 c180] [cipo] [Ci50
C130 €120 0
C110_C100 c82
C68| [c56 c47 2
H
c3sjc27][
c20 30
Typical dynamic zener characteristics
T =25°C
40
C13
C7VS 50
Iz
(mA)
D8543
Fig.9
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BZX61 SERIES

08544
! /
/ /
IF y /
(A) Fi
7
/
— 0.5 ,/ ]
[ 4
/
/
' /
P4
0
0 0.5 1 VEV) 1.5
Fig.10 Typical values; Ti= 250C; - -—T;= 150 °C
08545
G FEF
(pF)
103
\\
102 \ typ
10
0 100 V7 nom(V) 200

————

Fig.11 VR = 2 V; f = 500 kHz; Tamp = 25 °C
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Voltage regulator diodes BZX61 SERIES
DB546
100 I . TT T ) I
e BZX61-C15 ___ 1 ] Typical ry;¢¢ variation with 15 |]
diff c13 \:
{n) c12 -]
C11 —
C10 /;
C9Vl///
c8v2 -1 44
C'7V,5
10 —
1
0.1 1 10 1z(mA) 100
Fig.12 Tj=250C; f= 1 kHz
100 { T T T 11 [1”1“7
Tdiff Typical rq;¢q variation with Iz a
()
BZX61—C36
S0
10 / Ycar
/77 AC24
/7 /7, c22
Fc20
C18
C16
y
1
0.1 1 10 Iz(mA) 100

Fig.13Tj=250C; f= 1 kHz
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BzX61SERIES

D854 8

2000
1000 N~
BZX61- C200
,
5 - €150
N\
'dnff\ N
) -
\\ TN
, SN < 130
\ N
\N
N ™
100 RO 120
AN
’ \Y\\ NN
b, c1o
5 \‘ )
Ny -
€100
N
O\ N
N \\‘\\ can
2 t > c82
\
NN
o \\o:\,\\csz
56
. 3]
\CL”
cu3
5 €39
2

Typical ry;¢¢ variation with i,
1 1 1fi4

i

5

7

10

2

Fig.14 Tj=260C;f=1kHz

H 7
]Z {mA)

12
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BZX79 SERIES

-
VOLTAGE REGULATOR DIODES L 4

Silicon planar diodes in DO-35 envelopes intended for use as low voltage stabilizers or voltage references.
They are available 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 76 V.

QUICK REFERENCE DATA

Working voltage range Vz nom. 24to75 V
Total power dissipation Piot max. 500 mw *
Non-repetitive peak reverse power dissipation Pzsm max. 30 W
Junction temperature Tj max. 200 °C
Thermal resistance from junction to tie-point Rthjtp = 0,30 °C/mwW

* If leads are kept at Ttp =50 OC at 8 mm from body.

MECHANICAL DATA Dimensions in mm
Fig. 1 DO-35.

ok a
aer— e

25,4 le_ 6,25 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.

\:J Mu“ ard w (November 1979 1



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=100 ps; Tj = 150 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to tie-poin

t

From junction to ambient

CHARACTERISTICS

Tj=25 oC
Forward voltage
Ig =10 mA
Reverse current
BZX79-.2v4 VR=1V

2v7 VR=1V
.3v0 VR=1V
3v3 VR=1V
.3v6 VR=1V
.3v9 VR=1V
.4Vv3 VR=1V
A4Av7 VR=2V
.5V1 VR=2V
.5V6 VR=2V
.BV2 VR=4V
.6v8 VR=4V
.7V5 VR=5V
.8V2 VR=5V
9Vv1 VR=6V
.10 VR=7V
11t0.13  VR=8V
.15t0.75 VR =0,7Vznom
. = B for 2% tolerance
.= C for E24 (+ 5%) tolerance

IE{AV)
IFRM
Piot

Pzsm
Tstg

Tj

Rth j-tp
Rthj-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
mw *
mw * %

w
oc
oc

oC/mw *
oC/mw **

* 1f 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.
** |n still air at maximum lead length up to Tymp = 50 OC.

2 November 1979 f Mu‘lard
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Voltage regulator diodes

BZX79 SERIES

Tj=250C
E24 (+ 5%) logarithmic range {for + 2% tolerance range see page 5).
BZX79-... | working voltage differential temperature coefficient diode capacitance
resistance
Vz (V) rdiff (22) Sz (mV/°C) Cq(pF); f=1MHz

at |Ztest=5mA at IZtest=5mA atIZtest=5mA VR =0

min. max. | typ. max. | min. typ. max. typ. max.
Cc2v4 2,2 26 70 100 -3,5 -1,6 0 375 450 —
C2v7 25 29 75 100 -35 -2,0 0 350 450 —
C3Vv0 2,8 3,2 80 95 -3,5 =21 0 350 450 —_—
c3v3 31 35 | 8 95 -3,5 —-2,4 0 325 450 -
C3Vv6 3.4 38 85 90 -3,5 -24 0 300 450
Cc3v9 3,7 41 85 90 -3,5 -25 0 300 450
Cc4v3 4,0 4,6 80 90 -3,5 -25 0 275 450
cavy 4,4 50 | 50 80 -35 -1,4 0,2 125 180 <-—
C5V1 4,8 54 40 60 -2,7 -0,8 1,2 125 180 =—
C5V6 5,2 6,0 15 40 -2,0 1,2 25 125 180 «—
C6V2 58 6,6 6 10 0,4 2,3 3,7 90 130
Cc6Vvs8 6,4 7,2 6 15 1,2 3,0 4,5 85 110
C7V5 7,0 79 6 15 2,5 4,0 5,3 80 100
Cc8v2 7.7 8,7 6 15 3,2 4,6 6,2 75 95
Ccav1 8,5 9,6 6 15 3,8 55 7,0 70 90
c10 9,4 10,6 8 20 4,5 6,4 8,0 70 90
ci 10,4 11,6 10 20 5,4 7.4 9,0 65 85
C12 11,4 12,7 10 25 6,0 8,4 10,0 65 85
C13 12,4 14,1 10 30 7.0 9,4 11,0 60 80
C15 13,8 15,6 10 30 9,2 11,4 13,0 55 75
C16 15,3 171 10 40 10,4 12,4 14,0 52 75
Cc18 16,8 19,1 10 45 12,4 14,4 16,0 47 70
C20 18,8 21,2 15 55 14,4 16,4 18,0 36 60
C22 20,8 233 | 20 55 16,4 18,4 20,0 34 60
C24 228 25,6 25 70 18,4 20,4 22,0 33 55

at 'Ztest =2mA at 'Ztest =2mA at 'Ztest =2 mA
c27 25,1 289 25 80 21,4 234 25,3 30 50
Cc30 28,0 320 | 30 80 24,4 26,6 29,4 27 50
Cc33 31,0 350 | 35 80 27,4 29,7 33,4 25 45
C36 34,0 38,0 35 90 30,4 33,0 37,4 23 45
C39 37,0 41,0 40 130 334 36,4 41,2 21 45
C43 40,0 46,0 45 150 37,6 41,2 46,6 21 40
ca7 44,0 50,0 50 170 42,0 46,1 51,8 19 40
C51 48,0 54,0 60 180 46,6 51,0 57,2 19 40
C56 52,0 60,0 | 70 200 52,2 57,0 63,8 18 40
€62 58,0 66,0 | 80 215 58,8 64,4 71,6 17 35
C68 64,0 72,0 90 240 65,6 71,7 79,8 17 35
C75 70,0 79,0 95 255 73,4 80,2 88,6 16,5 35
-, April 1982 3
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BZX79 SERIES

Tj=250°C
E24 (+ 5%) logarithmic range (for + 2% tolerance range see page 6).
. differential . differential
BZX79-... working voltage resistance working voltage resistance
Vz (V) rdiff (22) vz (V) rdiff ($2)
atlz=1mA atlz=1mA atlz =20 mA atiz =20 mA
min. nom. max. { typ. max. | min. nom. max. | typ. max.
— c2v4 1,7 19 2.1 275 600 2,6 29 32 25 50
m— c2v7 1,9 2,2 2,4 | 300 600 30 33 36 25 50
— C3V0 2,1 2,4 2,7 325 600 3.3 36 39 25 50
—— C3v3 2,3 2,6 29 350 600 3,6 39 4,2 20 40
C3V6 2,7 3,0 33 375 600 3.9 42 45 20 40
C3Vv9 29 3,2 3,5 400 600 41 44 4,7 15 30
C4av3 33 36 4,0 410 600 44 4,7 5,1 15 30
cav7 3,7 4,2 4,7 425 500 45 5,0 5,4 8 15
Cc5V1 4,2 4,7 5,3 400 480 5,0 5,4 59 6 15
C5V6 48 5,4 6,0 80 400 5,2 5,7 6,3 4 10
c6V2 5,6 6,1 6,6 40 150 5,8 6,3 6,8 3 6
c6v8 6,3 6.7 7.2 30 80 6.4 6,9 7.4 25 6
C7V5 6,9 7.4 79 30 80 7,0 7,6 8,0 2,5 6
Cc8v2 7,6 8,1 8,7 40 80 7,7 8,3 8,8 3 6
CoV1 8,4 9,0 9,6 40 100 8,6 9,2 9,7 4 8
c10 9,3 9,9 10,6 50 150 9,4 10,1 10,7 4 10
c1 10,2 10,9 11,6 50 150 10,4 11 11,8 5 10
Cc12 11,2 11,9 12,7 50 150 11,4 12,1 12,9 5 10
Cc13 12,3 12,9 14,0 50 170 12,5 13,1 14,2 5 15
C15 13,7 14,9 15,5 50 200 139 15,1 15,7 6 20
Cc16 15,2 15,9 17,0 50 200 15,4 16,1 17,2 6 20
c18 16,7 17,9 19,0 50 225 16,9 18,1 19,2 6 20
Cc20 18,7 19,9 21,1 60 225 18,9 20,1 21,4 7 20
Cc22 20,7 21,9 23,2 60 250 20,9 22,1 23,4 7 25
c24 22,7 239 25,5 60 250 22,9 24,1 25,7 7 25
atlz =0,1mA atlz=05mA atlz =10mA atlz=10mA
Cc27 25,0 26,9 28,9 65 300 25,2 271 29,3 10 45
C30 27,8 29,9 32,0 70 300 28,1 30,1 32,4 15 50
C33 30,8 32,9 35,0 75 325 31,1 33,1 354 | 20 55
C36 33,8 35,9 38,0 80 350 34,1 36,1 384 | 25 60
c39 36,7 38,9 41,0 80 350 37,1 39,1 415 | 25 70
Cc43 39,7 429 46,0 85 375 40,1 43,1 465 | 25 80
c47 43,7 46,8 50,0 85 375 441 47,1 505 | 30 90
C51 47,6 50,8 54,0 90 400 48,1 51,1 546 | 35 100
C56 51,6 55,7 60,0 100 425 52,1 56,1 608 | 45 110
c62 57,4 61,7 66,0 120 450 58,2 62,1 67,0 60 120
c68 63,4 67,7 72,0 150 475 64,2 68,2 73,2 75 130
C75 69,4 74,7 79,0 170 500 70,3 753 80,2 90 140
December 1978 ",
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Voltage regulator diodes

BZX79 SERIES

Tj=250C

+ 2% tolerance range.

BZX79-... | working voitage d:zfs?:::;ael temperature coefficient diode capacitance
Vz (V) rqiff (£2) Sz (mV/oC) Cd4(pF); f=1MHz

at 'Ztest=5 mA at 'Ztest=5 mA at |Ztest=5 mA VR =0

min. max. typ. max. min. typ. max. typ. max.
B2Vv4 2,35 2,45 70 100 —-2,6 -1,6 -0,6 375 450 e
B2v7 2,65 2,75 75 100 -3,0 -2,0 -1,0 350 450 —
83vo 2,94 3,06 80 95 -3,0 -2,1 -1,2 350 450 —
B3V3 3,23 3,37 85 95 -3,2 -2,4 -1,5 325 450
B3V6 3,63 3,67 85 90 -3,2 -2,4 -1,5 300 450
B3V9 3,82 3,98 85 90 -3,2 -25 -15 300 450
B4V3 4,21 4,39 80 90 -3,2 -25 -1,2 275 450
B4vV7 4,61 4,79 50 80 -2,0 -1,4 -0,8 125 180 w—
B5V1 5,00 5,20 40 60 -1,6 -0,8 0,5 125 180 -—
B5V6 5,49 5,71 15 40 -0,7 1,2 2,2 125 180 =—
B6V2 6,08 6,32 6 10 1,0 23 3.2 90 130
B6V8 6,66 6,94 6 15 2,0 3,0 40 85 110
B7V5 7,35 7,65 6 15 3,0 4,0 4,8 80 100
B8V2 8,04 8,36 6 15 36 4.6 5,5 75 95
B9V1 8,92 9,28 6 15 43 5,5 6,5 70 90
B10 9,80 10,20 8 20 5,2 6,4 7.4 70 90
B11 10,80 11,20 10 20 6,2 74 85 65 85
B12 11,80 12,20 10 25 7,0 8,4 9,5 65 85
B13 12,70 13,30 10 30 7.8 9,4 10,5 60 80
B15 14,70 15,30 10 30 10,0 11,4 12,4 55 75
B16 15,70 16,30 10 40 10,9 12,4 13,5 52 75
B18 17,60 18,40 10 45 12,8 14,4 15,6 47 70
B20 19,60 20,40 15 55 14,8 16,4 17,6 36 60
B22 21,60 22,40 20 55 16,8 18,4 19,6 34 60
B24 23,50 24,50 25 70 18,7 20,4 216 33 55

at IZtest =2 mA at 'Ztest =2mA at 'Ztest =2mA
B27 26,50 27,50 25 80 21,4 234 25,3 30 50
B30 29,40 30,60 30 80 244 26,6 29,0 27 50
B33 32,30 33,70 35 80 274 29,7 325 25 45
B36 35,30 36,70 35 90 30,4 33,0 36,0 23 45
B39 38,20 39,80 40 130 334 36,4 40,0 21 45
B43 42,10 43,90 45 150 38,0 41,2 45,0 21 40
B47 46,10 47,90 50 170 42,5 46,1 50,0 19 40
B51 50,00 52,00 60 180 47,0 51,0 55,0 19 40
B56 54,90 57,10 70 200 52,5 57,0 62,0 18 40
B62 60,80 63,20 80 215 59,0 64,4 69,0 17 35
B68 66,60 69,40 90 240 66,0 71,7 77,0 17 35
B75 73,50 76,50 95 255 74,0 80,2 86,0 16,5 35
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BzZX79 SERIES

Tj=25 oC
+ 2% tolerance range.
BZX79-... working voltage diffgrenﬁal working voltage diffc.arentual
resistance resistance
Vz (V) rgiff (£2) Vz (V) rgiff ()
atlz=1mA atlz=1mA atlz =20 mA atlz =20 mA
nom. typ. max. nom. typ. max.
— B2v4 1,9 275 600 29 25 50
— B2V7 2,2 300 600 33 25 50
p— B3VO 2,4 325 600 3,6 25 50
— B3v3 2,6 350 600 39 20 40
B3V6 3.0 375 600 4,2 20 40
B3Vv9 3,2 400 600 4,4 15 30
B4V3 3,6 410 600 4,7 15 30
B4V7 4,2 425 500 5,0 8 15
B5V1 4,7 400 480 5,4 6 15
B5V6 54 80 400 5,7 4 10
B6V2 6,1 40 150 6,3 3 6
B6V8 6,7 30 80 6,9 25 6
B7V5 7.4 30 80 7,6 2,5 6
B8V2 8,1 40 80 8,3 3 6
BOV1 9,0 40 100 9,2 4 8
810 99 50 150 10,1 4 10
B11 10,9 50 150 11 5 10
B12 11,9 50 150 121 5 10
B13 12,9 50 170 13,1 5 15
B15 14,9 50 200 15,1 6 20
B16 15,9 50 200 16,1 6 20
B18 17,9 50 225 18,1 6 20
B20 19,9 60 225 20,1 7 20
B22 21,9 60 250 22,1 7 25
B24 23,9 60 250 241 7 25
atlz=0,1mA atiz=05mA atlz =10 mA atlz=10mA
B27 26,9 65 300 271 10 45
B30 29,9 70 300 30,1 15 50
833 329 75 325 33,1 20 55
B36 35,9 80 350 36,1 25 60
B39 38,9 80 350 39,1 25 70
B43 429 85 375 43,1 25 80
B47 46,8 85 375 471 30 90
B51 50,8 90 400 51,1 35 100
B56 55,7 100 425 56,1 45 110
B62 61,7 120 450 62,1 60 120
B68 67,7 150 475 68,2 75 130
B75 74,7 170 500 75,3 90 140
6 December 1978 d o,
( Mullar v}



Voltage regulator diodes BZX79 SERIES
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BZX79 SERIES
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Voltage regulator diodes

BZX79 SERIES
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BZX79 SERIES
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BZX79 SERIES

Voltage regulator diodes
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BZX79 SERIES
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Voltage regulator diodes

BZX79 SERIES
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Fig. 15 Typical values; Tj=25 OC; f=1kHz.

\vJ Mu“ard w Fecember 1978 13



BZX79 SERIES

V7 (V) atlz6 (MA) Tj=25°C

. 2 4 6
avy |
(mV) I
| {15 (d.c.)=5mA | /
N [ ya
Y
-10 = £
NS 4
™~
N~ 4
/
7
2 £
-10 7
/
|~
—
T Prot=400mW
—-103
-10%

7269448.1

Fig. 16 Typical change of working voltage under operating conditions at Tamp = 25 °C.
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Voltage regulator diodes

BZX79 SERIES
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BZX87
SERIES

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 V to 75 V
with a tolerance of +5% (international standard E24).

QUICK REFERENCE DATA
Working voltage range Vo nom. 5,1to75 V
Working voltage tolerance (E24) +5 9
Total power dissipation Ptot max. 2,75 W
Junction temperatvre 'T‘j max. 200  °C
MECHANICAL DATA Dimensions in mm
SOD-51

|<— min. mounting width‘lO——’

[ 45 r
' ||

' - »
! max '

I

mcxr_

4——28 —— 6 ————><—28

. P
min max min

7267093.2

max

Cathode indicated by coleured band
The diodes are type-branded

\vv’ M u“ ar d W September 1980



BZX87
SERIES

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

Currents
Working current (d.c.)
Repetitive peak working current

Repetitive peak forward current

Power dissipation (see also graphs on pages 5 and 6)
Total powerx dissipation
Repetitive peak reverse power dissipation

up to Tymp = 175 0C: tp = 100 ps: 6 = 0,001
Non-repetitive peak reverse power dissipation

up to Tamp = 25 °C: tp = 100 ps
Temperatures
Storage temperature

Junction temperature

Iz
IZRM
IFRM

Prot
PzRM

Pzsm

Tstg
Tj

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

From junction to amoient
wien soldered to tags
at max. lead length

CHARACTERISTICS
Forward voltage at IF =0,2A

Reverse current

BZX87-C5V1
c5v6 VR=2V
C6V2 |
C6V8
C7Vs j VR =3V
c8v2
cov1 VR =5V
C10 to C75 VR =§V2nom

length.

Rep j-a

Vg

limited by Ptot 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 +20¢ ©°C

max. 200 °C

max. 117 ©°C/W
Tj =259C

< 1 Vv

< 10 pA

< 5 pA

< 3 pA

< 1,5 pA

< 0,6 pA

< 0,4 pA

< 0,3 pHA

< 0,2 pA

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

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

[ ]
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]



Silicon planar voltage regulator diodes

BZX87

SERIES

CHARACTERISTICS (continued)

Tj =250C

. ) Temperature Differential Diode capaci-
Working voltage coefficient resistance tance Cq (pF)
Vg (V) Sz (mV/°C) rdiff (§2) at f =1 MHz
at Iz =50 mA atlz =50 mA atIz =50 mA VR =0
BZX87-.... min. max. min.  typ. max. | typ. max. | typ. max.
C5V1 4,8 5.4 -1.5 0 1.5 | 4 10 200 250 —_—
C5Veé 5.2 6.0 -0.2 1.5 2.5 |2 5 180 225 —_—
Co6v2 5.8 6.6 1,5 2.4 3.3 1.5 3 350 400 —
atlz =20 mA atIz =20 mA at Iz =20 mA
Covs 6.4 7.2 2,2 3,1 3,9 11 3 300 350
C7Vs5 7,0 7.9 2.8 3.8 4.7 |1 3 270 310
C8Vv2 7.7 8.7 3.5 4,5 5515 4 250 280
CoVv1l 8.5 9.6 4,3 S5, 4 6,5 | 2 4 210 250
C10 9.4 10,6 5,2 6,3 7.5 |2 5 190 230
C1l1 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
Cl13 12.4 14,1 8.2 9,4 11,2 (3 7 165 200
C15 13,8 15,6 9,6 11.4 12,8 | 4 10 160 190
atlz =10 mA atlz =10 mA at Iz =10 mA
Cl16 15,3 17.1 1,1 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 |5 20 100 135
C24 22,8 25,6 18,6 20,7 23,4 |6 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 95
C36 34 38 29,6 33,4 38,0 |10 35 70 90
atlz= SmA atlz= 5S5mA atlz= SmA
C39 37 41 32,6 37,0 41.6 |15 40 65 80
C43 40 46 36,0 41,6 47,6 {15 50 62 75
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
co62 58 66 56,0 63,4 72,0 (40 S0 50 60
C68 64 72 62,4 70,4 79,2 |45 110 46 58
C75 70 79 69,2 78,4 88.0 |45 125 44 55
N April 1977 3
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BZX87

SERIES
CHARACTERISTICS (continued) Tj=250C
. . Di .
Working voltage lefgrentlal Working voltage 1ff§rent1al
resistance resistance
Vz (V) rdiff (2) Vz (V) rdiff ()

atlz =1mA atlz=1mA atlz =100 mA atIz =100 mA

BZX87-.... | min. nom. max. | typ. max. | min. nom. max. | typ. max.

C5V1 3,3 3,8 4,3 | 425 500 4,9 5,2 5,5 (1,2 2,5

— C5Vé6 4,1 5,3 5,8 | 400 500 5,3 5,7 6,1 11,0 2,0

— C6V2 5,6 6,0 6,5 40 200 5,9 6,3 6,7 10,8 2,0

— C6Vv8 6,3 6,7 7,1 40 120 6.5 6.9 7,3 10,6 2,0

C7v5 6,9 7,4 7,8 20 100 7,1 7,6 8,0 10,5 1,5

C8vz 7,6 8,1 8,6 20 100 7.8 8,3 8,8 10,5 1,5

Cov1 8,4 9,0 9,6 25 100 8,6 ¢, 2 9,8 10,8 2,0

C1l0 9,3 9,9 10,5 30 120 9,5 10,1 10,8 ] 0,8 2,0

Cll 10,3 10,9 11,5 30 120 10,5 11,1 11,8 | 0,8 2,0

Cl2 11,2 11,9 12,6 30 150 11,5 12,1 12,9 | 1,0 2,0

Cl3 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= 50mA

Cle 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 13,0 20.2 21,5 }2,5 6.0

C22 20,7 21,9 23,2 30 150 21,0 22,2 23,7 | 2.5 6.9

C24 22,6 23,9 25,5 30 150 23.0 24.2 26.0 | 3.0 8.0

Ccz7 24,9 26,9 28,8 30 150 25,3 27,2 29,2 | 4,0 8,0

C30 27,8 25,9 31,9 30 150 28,2 30,2 32,5 | 4,0 8.0

C33 25,8 32,9 34,9 30 150 31,2 33,3 355 |50 19

36 33,8 35,9 37,9 30 150 34,2 36,3 38,5 5,0 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

C47 43,8 46,9 49,9 55 200 44,5 47,5 51,0 10 20

C51 47,8 50,9 53.8 60 200 48,5 51,8 55,5 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

Co68 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
4 April 1977 M " d )
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Silicon planar voltage regulator diodes BZX87

SERIES
o2 7277013
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10 \
N
-~
N
\N
1
-1
10 1 10 duration (ms) 102
104 7277014
Zthj-a _,___l-—
(°c/w) | i
_>1 tp -— ‘ 6='5_p
03 -T— T
[ [6=11(Rynj.a=117°C/W)
102_.075 ban! =i
=t : ——+
10,33 EEH i
—rt 0,‘20 T |1 o’ a
1 0,1017T1 |t
10 0,05
0,02
10,01
M)
L
oy , 10 102 103 104 tp (ms) 10°
\v' ( April 1977
o Mullard |




BZX87

SERIES
3 7272307.2 7272306.1
1' maximum permissible power —
a dissipation versus ambient paflf |
temperature 200
Ptot
(w) Rth
{°c/wj
2 \ 150 max. values
[ 2a,1b ia 3
4 N\
— F 2b 121
—_— | N ——
— [ 3a, 3b - 100 j-a =" L
A /,
1 N
ANAN j-tie-point
N N\ 50 =
N
NN N[
0 ‘ 0
0 100 T, (°C) 200 0] 10 20 30
| = 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
75 7277010
’ - T;=25°Ct0150°C
Sz BZX87-C10 i to
(mV/°C) 69V1' typical values
5,0 Cc8v2
C7V5
C6V8
2,6 2 CoV2
C5V6
A LI
V.d C5V 1]
0 Y -
]
A
Z
-25
0 50 100 Iz (mA) 150
6
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Silicon planar voltage regulator diodes B Z X 8 7

SERIES
104 7277011
tag mounting at maximum lead length typical values
Tamb =25 °C
AV T
{mV) 1
- - Ptotmax
103 R
- 17 (d.c.) =20 mA+—
7 o —
\ —_—
‘ _ /
| 102 Iz(de)=50mA| |
v 4 .-
rd
yd
/ A
/
10
0 5 10 15 20
Vz (V)at Tj=25°C
105 7277012
tag mounting at maximum lead length typical values
Tamb =25 °C
AV amb
{mV)
L+ Ptotmax
104 -
lz (dC) =5 mA +—
1 -,
// L
1 Iz (del=10mA | 1]
103 =
Z
T
7 7
-
7/ d
/ g
102
0 25 50 75 100

Vz (V)at Tj=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

Total power dissipation up to Tymp = 50 °C

Non-repetitive peak reverse power dissipation
Tj=259C;t=10pus

Operating junction temperature

Thermal resistance from junction
to ambient in free air

vz nom. 2,7t0o33 V

Ptot max. 400 mwW
Pzsm  max. 1.1 kW

Tj max. 200 °C
Rthja = 0,37 °C/mwW

MECHANICAL DATA
Fig. 1 DO-7.

The diodes are type-branded

Dimensions in mm

not tinned
2 2
_”flc)!‘_ _,'nux
L
g — Lk
max_j I g
bl f )
8052
max n N
i i
25,4 76 254
min max min "

min. mounting width13

728547

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.

Auvailable for current production only; for new designs, successors BZX79 are recommended. -

U Mu“ard W(November 1982 1



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 Tamp = 50 °C Ptot max. 400 mw
Non-repetitive peak reverse power dissipation

Tj=25°C;t=10us Pzsm max. 1,1 kW
Storage temperature Tstg —65to+ 175 °C
Operating junction temperature Tj max. 200 °C

THERMAL RESISTANCE

From junction to ambient in free air Rthja = 0,37 °C/mw
600 7285022
Ptot
(mw)

400
N\
N
N
200 C
N
0
0 100 Tamb (Oc) 200

Fig. 2 Power derating curve.
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Voltage regulator diodes

BZY88 SERIES

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Forward voltage
IF=10mA VE < 09 V
temperature differential
BZY88-...| working voltage V7 coefficient Sz resistance rqiff
atlz =1mA atiz=1mA atlz=1mA
min. nom. max. min.  typ. max. min.  typ. max. —
cavy 19 215 24 V |45 17 ~06 mv/°C | 260 310 390 Q —_—
C3vo 21 24 27 V |-50 -18 -06 mv/°C | 280 340 420 Q =
C3v3 24 27 30 V |-48 -19 -05 mV/°C | 300 350 440 Q
C3vé 27 30 33 V |-45 -205 -05 mV/°C | 380 410 430 Q
C3ve 20 33 36 V |-35 -24 -056 mv/°C | 380 410 430 Q
c4v3 33 36 39 V |-27 -225 -05 mV/OC | 340 410 430 §
cavy 37 41 43 V |-25 -20 -03 mV/°C | 360 390 420 Q
Cc5v1 43 465 50 v |-21 -19 -03 mV/°C | 300 340 370 Q
C5veé 48 53 57 V |-18 -14 0 mV/oC | 160 310 350 Q
cév2 57 69 65 Vv |0 +1,6 +3,0 mv/°C | 10 100 250 Q
cevs 63 67 69 V [+2 432 +37 mv/°C | 50 15 70 2
C7vs 70 745 78 V [+3 +42 +68 mv/oC | 40 86 20 Q
Cc8v2 78 81 85 V [+43 +50 +60 mv/oC | 406 10 20 2
cavi 8566 90 95 V |+45 +6,0 +70 mv/oC | 70 12 24 Q
C10 93 99 105 V |+60 +6,6 +70 mv/°C | 50 20 50
cn 103 109 115 V [+71 +83 +90 mv/°C [ 50 25 0 Q
Cc12 11,3 11,9 125 V |+76 +87 +9,2 mv/°C | 10 25 80 Q
c13 123 129 130 V |+9,1 +10,1 +11,1 mv/oC | 10 25 %0 Q
Ci15 138 149 155 V |+11 +1256 +13 mVv/oC | 19 35 9% Q
c16 153 158 169 V |+12 +13 +14  mv/oC | 20 45 100 Q
cig 16,7 178 189 V |+14 +15 +16,6 mv/°C | 20 50 120 Q
C20 187 198 210 V |+16 +17 +185 mv/oC | 20 60 140 Q
C22 206 218 231 V [+17 +19 +21 mv/oC | 25 70 150 Q
c24 225 238 257 V |+19 +21 +23 mv/oC | 30 85 200 Q
c27 247 266 285 V |+21 +225 +25 mVv/°C | 35 90 300 Q
C30 275 295 3156 V [+22 +24 +29  mVv/oC | 50 180 350
C33 295 325 345 V [+23 +26 +35 mv/°C | 60 250 450 Q
~) November 1979 3
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BZY88 SERIES

CHARACTERISTICS (continued)
Tj = 25 OC unless otherwise specified

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

ca2v7 25 27 29 vV | -40 =22 -06 mVv/oC | 68 80 120 Q
C3vo 28 30 3,2 vV |-45 -24 -06 mvVv/oC | 70 84 120 Q
C3v3 31 33 3,5 vV |-40 -23 -05 mv/eC | 70 86 110 Q
C3V6 34 36 38 v |-35 -20 -05 mVv/oC | 65 76 105 Q
C3v9 37 39 41 vV {-25 -206 -05 mv/oC | 60 76 100 Q
cav3 40 43 4,6 V| -25 -18 -05 mVv/oC | 55 70 90 Q
cav7 44 47 5,0 V]-20 -15 0 mV/oC | 49 62 8 O
Cs5V1 48 5,1 5,4 vV |-175 -12 0 mVv/oC | 34 46 7% Q
C5Vv6 52 5,6 6,0 v |-15 -02 +1,0 mv/oC 10 22 55 Q
Cév2 158 6,2 6,6 vV | +05 +20 +35 mV/oC 1,0 7,0 27
ce6vs 64 68 7,2 vV | +23 +3,2 +38 mv/oCc | 05 3,0 15 Q
C7vs 70 75 79 V | +3,1 +4,2 +59 mv/eC | 05 3,0 15 Q
c8v2 7,7 8,2 8,7 V | +4,2 +5,0 +6,0 mv/oCc | 09 35 20 Q
cov1 85 91 9,6 vV | +48 +6,0 +70 mV/oC 1,0 475 25
c10 94 10 106 V |[+6,0 +70 +75 mv/oCc | 20 5,0 25 Q
c11 104 1 116 V |+7,0 +8;7 +9,1 mv/oC | 3,0 7,0 25 Q
c12 1,4 12 12,7 V | +856 +9,0 +96 mVv/eC | 4,0 8,0 35 Q
c13 124 13 141 Vv [+10 +105 +115 mv/oC | 40 10 3B O
C15 138 15 156 V [ +12 +125 +14 mVv/oC | 4,0 15 3B Q
C16 15,3 16 171 V | +12 +13 +14 mV/oC 5,0 20 0 Q2
c18 16,8 18 19,1 V {+14 +15 +18 mv/oC 7,0 25 45 Q
Cc20 188 20 21,2 V | +16 +17 +19 mV/oC 10 30 50 Q
Cc22 208 22 233 V [+17 +19 +21 mV/°C 15 35 60
c24 22,7 24 259 V |+20 +21 +24 mVv/oC | 20 40 7%
c27 25,1 27 289 V | +22 +235 +27 mv/eC | 25 50 8 Q
Cc30 28 30 32 vV | +25 +26 +29 mv/oC | 30 60 95 Q
C33 31 33 35 vV | +27 +28 +36 mVv/°C | 35 75 120 Q
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Voltage regulator diodes BZY88 SERIES
temperature differential
BZY88-... | working voltage VZz coefficient Sz resistance rqis¢
atlz =20 mA atlz =20 mA atlz =20 mA
min. nom. max. min.  typ. max. min.  typ. max.
C2v? 30 325 35 V {-35 -24 -06 mv/oC 18 22 26 Q
C3vo 33 36 39 vV |-35 -25 -06 mv/oC 17 21 24 Q
Cc3v3 35 4 4,2 vV |-33 -24 -05 mv/oC 16 20 2 Q
C3vé 39 42 4,4 vV |[-256 -155 -05 mv/oC 16 18 20 Q
Cc3v9 42 445 465 V |-24 -—-155 -05 mV/oC 14 16 18 Q —
C4v3 445 4,7 495 V |-20 -15 -0,5 mv/oC 13 15 17 Q —_—
cav? 49 51 53 vV |-15 -085 0 mV/oC 12 15 17 Q —_—
C5V1 51 535 57 vV |1-15 =08 0 mv/be | 40 7,0 11 Q —
C5v6 545 5,75 6,1 vV |-1,0 +1,0 +30 mv/oC 1,5 4,0 80 Q
cev2 595 6,4 6,7 V |+1,0 +2,2 +40 mVv/eC | 08 1,4 31 Q
C6v8 66 69 725 V | +28 +32 +38 mv/oCc | 0,7 1,3 30 Q
C7v5 72 765 795 V |[+25 +472 +59 mv/oC | 05 1,6 50 Q
csv2 79 84 875 V [+4,0 +5,0 +6,0 mv/oC | 0,9 1.8 60 Q
Ccovi 87 94 9,7 V 1+50 +6,0 +70 mv/oC 1,0 185 70 Q
c10 95 10,1 108 V |+70 +73 +75 mv/oC 1,0 2,0 80 @
c11 105 11,1 118 Vv [+85 +9,1 +95 mv/oC 1,0 3,0 10 Q
C12 116 122 128 Vv [+89 +96 +10,3 mv/oC | 2,0 35 25 Q
c13 126 132 143 Vv [+11 +115 +125 mVv/°C 20 45 25 Q
C15 141 153 159 V |+12 +135 +145 mv/oC 2,0 6,0 2 Q
C16 156 163 174 VvV |+13 +14 +15 mV/oC | 5,0 10 30 Q
Cc18 17,2 184 196 V |[+16 +16 +18 mV/°C | 5,0 12 30 Q
Cc20 193 205 219 V |+125 +185 +205 mV/oC 5,0 15 3B Q
Cc22 21,3 226 241 V [+19 +205 +225 mV/oC 10 18 3B O
C24 233 24,7 26,7 V |+20 +23 +25 mV/°C 10 20 40 Q
Cc27 258 281 301 V {+23 +255 +28 mV/°C 10 25 45 Q
C30 290 313 334 V [+25 +28 +32 mV/oC 10 35 50 Q
C33 320 345 366 V [+27 +30 +38 mV/°C 10 45 60 Q

a

Mullard w ( November 1979 &



BZY88 SERIES

CHARACTERISTICS (continued)
Tj=25 OC unless otherwise specified

BZY88-... typ. Cg reverse current IR typ. noise voltage **
VR=3V atVp = typ. max. Iz=1mA Iz=5mA

c2v7 490 pF * 1V 4 25 MA 22 12 rV r.m.s.
Cc3v0 430 pF * 1V 2 5 HA 20 11 uV r.m.s.
C3v3 380 pF * 1V 0,51 30 pA 19 10 mV r.m.s.
C3Vv6 360 pF * 1V 0,25 3,0 HA 18 9 uV r.m.s.
C3Vv9 335 pF 1V 0,11 30 pA 16 8 uV r.m.s.
Cc4v3 270 pF 1V 0,1 3,0 HA 15 8 uV r.m.s.
Ccav7 290 pF 2V 0,25 3,0 RA 14 7 uV r.m.s.
C5Vv1 275 pF 2V 0,15 1,0 pA 13 8 uV r.ms.
C5Vv6 260 pF 2V 0,6 1,0 uA 13 9 nV r.m.s.
Cc6Vv2 240 pF 2V 0,1 1,0 uA 14 10 uV rms.
Cc6vs8 220 pF 3v 0,025 1,0 uA 25 15 uv r.ms.
C7V5 190 pF 3V 15 500 nA 33 20 uV r.m.s.
Cc8v2 150 pF 3V 1 400 nA 55 28 uV r.m.s.
cov1 140 pF 5V 8 400 nA 79 35 uV r.m.s.
c10 110 pF 7V - 25 MA 87 43 pV r.m.s.
c11 90 pF 7V - 25 pA 92 48 uV r.m.s.
c12 80 pF 8V - 25 uA 100 50 uV r.m.s.
Cc13 65 pF 9V - 25 upA 110 52 uV r.m.s.
C15 60 pF ov - 25 uA 120 54 uV r.m.s.
Cc16 55 pF v - 25 uA 135 56 uV rm.s.
c18 50 pF 13V - 25 uA 160 58 uV r.m.s.
Cc20 45 pF 14V - 25 HA 210 60 uV r.m.s.
c22 43 pF 15V - 25 pA 255 62 uV r.m.s.
c24 42 pF 17V - 25 pA 290 65 uV r.ms.
Cc27 40 pF 19V — 25 HA 320 69 uV r.m.s.
C30 35 pF 27V . 25 uA 350 73 uV r.m.s.
C33 32 pF 23V - 25 pA 380 78 uV r.m.s.

* Diode capacitance at Vg =2 V.
** Noise voltage measured using a bandwidth * 3 dB of 10 Hz to 50 kHz.
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Voltage regulator diodes BZY88 SER'ES

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

Tamb is the ambient temperature;
Rth j-a is the total thermal resistance from junction to ambient.

Psmax =

b. Pulse conditions (see Fig. 3)
The maximum allowable additional pulse power Py, max is given by the formula
(Tj max — Tamb) — (Ps . Rt j-a)

Zth

where: Pg is the steady-state dissipation, excluding that in the pulses;
Zyh is the effective transient thermal resistance of the device from junction to ambient. It is a
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 Py, max calculated from the above expression,

the total repetitive peak zener power dissipation Pzpym = Ps + Py 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 tstab, the maximum allowable repetitive peak dissipation
PZRM is equal to the maximum steady-state power Ps max- The temperature stabilization for the
BZY88series is 100 s (see Fig. 9).

T
t
s
5 7 P
a
3 ’
2
o’
7207363 time
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 Ry, j.3 = 0,31 °C/mW.
The thermal impedance Zy, with a duty factor & = 0,4 and a pulse duration t = 1 ms (from Fig. 9).

Zth = 41,5 O°C/W.
The maximum additional pulse power dissipation
(Tj max — Tamb! — Ps - Bth j-a
Zth

Pm max =

If Pg = 76 mW, Z¢y = 41,5 °C/W,

(200—60) — (0,076 x 310)

Pm max = 75 =28W

therefore, the total repetitive peak power dissipation,
Pzrm =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 rz. Typical dynamic characteristics at Ti = 25 and 150 ©C 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 = 26 OC by a voltage correspond-
ing to Sz x (T, — 25) OC, where Sz is the temperature coefficient ol the diode and Tp, is a nominal
operating temperature (Figs 4 and 5).

-——— VZ ;/
slope rz — —_|
(Th=25)Sz—F \ I|Z l
1
. L ' e
TJ =Tn TJ =25°C 7205739 TJ =25°C 120570
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, ry;

(2) the rise in junction témperature due to internal dissipation and the thermal resistance from
junction to ambient, Vz.17. Reh j.a;

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

From the above, the static slope resistance rz is found to be
rz=rz+Vz-Rih j-a-Sz
where r, is the differential resistance, Vz is the steady-state zener voltage and is equal to
\'%d
V7’ being the zener voltage at Tj = Ty, at the working current Iz,

The position of this static characteristic in relation to the dynamic characteristic at T 259Cis
dependent on the ambient temperature and the temperature coefficient, the Iow'current voltage being
displaced by

Sz x {Tp — 25) ©C

from the low current voltage, V7 on the dynamic characteristic at Tj =25 OC (see Fig. 6).

LX (Tn-ZS) Sz IZ
[

Ti=To Tj=25°C .

Fig. 6 Example for positive Sz.
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BZY88 SERIES J l

OPERATING NOTES (continued)

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

Vz0HTh=25)S

V2 vpuss, V2o
Tamb=Tn "
I Tamb=25°C

Rthj-a=03 03

T-29s; |1,

T;=150°C Tj=Tq Tj=25°C  sz0775s

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
Zy, into the formula for rz. Curves of Zyy, plotted against pulse duration and duty factor are given
in Fig. 9.

3. When using a soldering iron, the diode may be soldered directly into a circuit, but heat conducted
to the junction should be kept to a minimum by use of a thermal shunt.

4. Diodes may be dip-soldered at a solder temperature of 245 OC 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 board with punched-through holes. For mounting the cathode end onto the board the
diode must be spaced 5 mm from the underside of the printed circuit board in the case of punched-
through holes or 5 mm from the top of the board for plated-through holes.

5. Care should be taken not to bend the leads nearer than 1,5 mm from the seals.

 ——
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Voltage regulator diodes BZY88 SERIES
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BZY88 SERIES
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Voltage regulator diodes BZY88 SERIES

15 vz (V) 125 10 7,5 5 25 00
HERR / yi7all
| [typical values S A / C'I.SV1|
Tj=25°C s Sfol olcd © “[‘Q cLv?
HIEBIHEBBE I ~C4V3
OT—OTTotototT O C3vs
- [} C3v6 25
: Hesieis
o | Ileow
]
[ 50
|
75
I
(mA}
dynamic zener
characteristics
72615651 100
Fig. 13
15 vzI(V) 125 10 7,5 5 2,5 0o
BN v 2
|| typical values f.0474
Tj = 150°C T cLv7
>IT S =1 C4vV3
atlal 24 alal ol / ~C3va
TS ol 9 | ~C3V6 25
© [ [~C3V3
i~ c3vo
N 2V7
@
50
75
Iz
{mA)
dynamic zener
characteristics
72615641 100
Fig. 14.
\v’ (November 1979 13
O Mullard
1




1 B ) o
BZY88 SERIES
102 —T }71{8117 .2 103 m—— Zz:;noa.z
typical values [T ; typical values H
T diff Taiff
) N (1)
N
azvea-7 \
cav 2
102 = C3v0 10
A Y C3v3 == ~
— cave BZY88-
AN [ Cav3 N 3
N cuLv7 N\ NN N T €30)
NTR ~
YEA SN
N €20
N NN N3
10 X 10 e 16
e, eV IS c5VA = ™
N (AN 15
' ~ AN I N
cev2 1
—c7‘7\55 T csvE A
¢
Ny
c10
cév8
1 2 1 2
1 10 Iz(mA) 10 1 10 Iz ({mA)} 10
Fig. 15. Fig. 16.
109 7282566
Pzsm
(W)
an SUY
103 Ry
102 D
\max
N
10 S
b
1 \\
ma
107! .
103 102 107! 1 10 102 103 10
tp (ms)

Fig. 17 Non-repetitive surge pulse power asa function of pulse duration. Rectangular pulse: 2 pulses
per minute; Tj = 25 OC.
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Voltage regulator diodes BZY88 SERIES

102 7285024
Pz
/
0 7
X1BZY88—
7 CoV1
C5V1
N Cc2v7
1 A4
iz
Y
L
10—1 ”/”)/
rl
7
p, i
y.
Yy Vl/
10-—2 /4/
101 1 10 102 103 104 105
|2(mA)
Fig. 18.
102 _ 7285023
Pz //I'/
V.
W) L/
A1
10
HBZY88—
4 -C33
AT c18
/ - c10
/1 J/‘
1
7
/7
'/
’
L
10~ AL
7
7
v
Y
A
10~2
-1 2 3 4 5
10 1 10 10 10 10% | (ma) 10
Fig. 19.

U Mullard w (November 1979 | 15






CV7099 to 7106
CV7138 to 7146

VOLTAGE REGULATOR DIODES

Silicon planar regulator diodes in DO-35 envelopes, intended for use as low-voltage stabilisers or
voltage references. The series consists of types with nominal working voltages ranging from 3.3 to

15 V.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134).
Average forward current IF(AV) max. 200 mA
type number 1Zmax. (MA) type number IZmax. (MA)

CVv7138 100 CV7105 45

CVv7139 95 CV7142 40

CV7140 920 CV7143 38

Cv7141 85 CV7144 34

CV7099 80 CV7145 32

CV7100 70 CV7146 28

CVv7101 65 CV7106 25

CVv7102 60

CVv7103 55

CV7104 50
Power dissipation (see also derating curve, Fig.2) Piot max. 400 mW
Operating ambient temperature Tamb —65 to +150 oC
Storage temperature Tstg —65 to +200 oC
MECHANICAL DATA Dimensions in mm
Fig.1 DO-35

0,'56+
max !:D
25,4 4,25 ‘ 25 o ! 1 ss
min max

7266721

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

‘c: Products approved to CECC 50 005005 (specification available on request).

<
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CV7099 to 7106
CVT7138 to 7146

CHARACTERISTICS

Tamb = 25 OC unless otherwise stated

working voltage* differential resistance
Vz (V) Vz (V) r giff ($2) rdiff ()
at IZ test=5mA at 'Z test = 1mA at IZ test=5mA at IZ test = 1 mA
min. nom.  max. min. max. max. max.
CVv7138 3.1 3.3 3.5 2.1 3.0 120 600
CVv7139 3.4 3.6 3.8 24 3.3 110 600
CV7140 3.7 3.9 4.1 2.8 3.7 100 600
CV7141 4.0 43 4.5 3.3 4.2 90 600
CV7099 4.4 4.7 5.0 3.6 4.6 85 500
CV7100 48 5.1 5.4 4.2 5.1 80 480
CcVv7101 5.3 5.6 6.0 4.6 5.4 75 400
CV7102 5.8 6.2 6.6 5.1 6.5 40 150
CV7103 6.4 6.8 7.2 6.0 7.2 15 80
CV7104 7.1 7.5 7.9 6.7 7.9 15 80
CV7105 7.7 8.2 8.7 7.4 8.7 15 80
CV7142 8.6 9.1 9.6 8.3 9.6 15 100
CV7143 9.4 10.0 10.6 9.1 10.6 20 150
CV7144 10.4 11.0 11.6 10.4 115 40 150
CV7145 11.4 12.0 12.6 1.1 12.5 60 150
CV7146 124 13.0 14.1 12.0 14.1 75 170
CV7106 13.9 15.0 15.6 13.6 15.4 90 200

*t =300 ps; 8 < 2%.
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CV7099 to 7106
Voltage regulator diodes CV7138 to 7146

CHARACTERISTICS (continued)
Tamb = 25 OC unless otherwise stated.

temperature reverse current
coefficient* IR IR at VR
| Sz| (%/°C) (mA) (mA) (V)
at |Z test = 5 mA Tamb =1009°C
min. max. max. max.

CV7138 -0.1 —0.04. 500 1000 2.0
CV7139 -0.1 —0.03 250 500 2.0
CV7140 -0.09 -0.02 100 200 2.0
CV7141 —0.08 -0.00 50 100 2.0
CV7099 -0.07 +0.01 400 800 3.3
CVv7100 -0.055 +0.03 250 500 3.9
CVv7101 —-0.035 +0.045 250 500 43
CV7102 —-0.015 +0.06 150 300 4.7
CV7103 +0.005 +0.075 150 300 5.6
CV7104 +0.02 +0.085 100 -200 6.2
CV7105 +0.035 +0.095 100 "~ 200 6.8
Cv7142 +0.03 +0.1 50 200 75
CV7143 +0.03 +0.1 50 200 8.2
CV7144 +0.03 +0.1 20 200 9.1
CV7145 +0.04 +0.11 20 200 10.0
CVv7146 +0.04 +0.11 20 200 11.0
CV7106 +0.04 +0.11 20 200 12.0

*Tamb = 25 to 60 OC; t, = 300 us; 5< 2%.
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CV7099 to 7106
CV7138 to 7146
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Fig.2 Maximum allowable power dissipation versus ambient temperature.
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BZV10 to 14

VOLTAGE REFERENCE DIODES

The BZV 10 to 14 are temperature compensated voltage reference diodes in a DO-34 envelope. They
are primarily intended for use as voltage reference sources in measuring instruments such as digital
voltmeters.

QUICK REFERENCE DATA

min.| nom.l max.

Reference voltage at |7 = 2,0 mA Vief 6,175 l 6,5 ,6,825 \

Temperature coefficient at |7 = 2,0 mA

(see notes 1 and 2 on page 3 and Bzv10 [Sz| < 0,01 %/K

the graph on page 4) BzV11 ISy < 0,005 %/K
BZV12 [Sz| < 0,002 %/K
BZV13 [Sz| < 0,001 %/K
BZV14 Sy < 0,0005 %/K

Operating ambient temperature Tamb Oto+70 oc

MECHANICAL DATA Dimensions in mm

Fig. 1 DO-34 (SOD-68).

0.55 i:htk:a :m{l:]]:::: —

max

- !
min

—_—

254 25,4
- ?ngf " min 7283041

(1) Lead diameter in this zone uncontrolled.

Cathode indicated by coloured band.

The diodes are type-branded.
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BZV10 to 14

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Working current (d.c.} iz max. 50 mA
Working current (peak value) Izm max. 50 mA
Total power dissipation up to Tamp = 50 °C Ptot max. 400 mw
Storage temperature Tstg —65 to +200 °C
Operating ambient temperature Tamb Oto +70 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rthj-a 0,375 K/mW
CHARACTERISTICS
E Tamb = 25 OC unless otherwise specified min. I nom. | max.
E Reference voltage at Iz = 2,0 mA Vief 6,175 l 6.5 l6,825 \
Reference voltage excursion at Iz = 2,0 mA*
Ambient temperature test points: BZV10 jAViefl < 46,0 mV
0; +25 °C and +70 °C BZV11 AVl < 230 mv
(see notes 1 and 2 on the next page) BZVI2 AVl < 90 mV
BZV13 |AVigl <« 46 mV
BZV14 |AViesl <« 23 mV
Temperature coefficient at Iz = 2,0 mA*
(see notes 1 and 2 on the next page) BZV10 [Sz| < + 0,01 %/K
BZV11 {Sz| < £ 0,005 %/K
BZV12 {Sz| < * 0,002 %/K
BZV13 [Sz| < + 0,001 %/K
BZv14 |Sz| < + 0,0005 %/K
Differential resistance at Iz = 2,0 mA rdiff t<yp. gg g
* For accuracy of |z see Fig. 3.
2 May 198 >,
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Voltage reference diodes . BZV10 to 14

Notes
1. 1z tolerance and stability of 17.

The quoted values of AV ¢t are based on a constant current Iz. Two factors can cause Vf to
change, namely the differential resistance rg;¢f and the temperature coefficient Sz.

a. As the max. rqj¢f of the device can be 50 £2, a change of 0,01 mA in the current through the
reference diode will result in a AV o5 of 0,01 mA x 50 2 = 0,5 mV. This level of AV is not
significant on a BZV10 (AV et <46 mV), it is however very significant on a BZV14
(AVief <2,3mV).

b. The temperature coefficient of the reference voltage Sz is a function of I2. Reference diodes are
classified at the specified test current and the Sz of the reference diode will be different at the
different levels of |z. 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 Iz stability on Sz is shown in Fig. 3.

2. Voltage excursion (AV et and temperature coefficient).

All reference diodes are characterized by the ‘box method"’. This guarantees a maximum voltage

excursion (AV ef) over the specified temperature range, at the specified test current { 17), verified

by tests at indicated temperature points within the range. Vz is measured and recorded at each
temperature specified. The AV of between the highest and lowest values must not exceed the

maximum AV o given. The temperature coefficient, therefore is given only as a reference; but may
be derived from:

(Vref1 — Vrer2) x 100
{Tamb2 — Tamb1) X Vrefnom

%/K.

) Mullard W ( v 1682



BZV10 to 14

7267124 .1
60 TTTTITIT]
Tamb = 25 °C
rdiff {
(€2)
\‘
N,
40 -
N
typ
~
20 ~~
0
1,5 2,0 17 (mA) 2,5

Fig. 2 Typical values differential resistance.

+0.3 7267120 A
AS7 typical charfe of ;empetrature coefficient 0,004 AS7
& Wi ng curren [~ s
(mV/K) versus working S (WK
+0.2 - +0,003
- +0.002
+0,1 P
|| P L +0,001
A
r/ N
0 0
/'
I —-0.001
-0,1 /’1/
yd F-0,002
I'
V
~0.2 -0.003
-0.004
-0.3 —
1 1,5 2 Iz (mA) 25
Fig. 3 Typical change of temperature coefficient.
4 May 1982 M “ d g
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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 17 = 7,6 mA Vet 62 6,5 68 V
Temperature coefficient at Iz = 7,5 mA * BZX90: ISz] < 0,01 %/°C
BZX91: ISz] < 0,005 %/°C
BZX92: ISz] < 0,002 %/0C
BZX93: 1Sz1 < 0,001 %/°C
BZX94: ]SZ | < 0,0005 %/°C
Operating ambient temperature Tamb —55 to +100 oC
MECHANICAL DATA Dimensions in mm

Fig. 1 DO-34 (SOD-68).

0,56 ‘- k a
""ax f—_7l__L|‘ 1 p—  — e
2o [Tl Jrel
max ! max max -—
- 254 - 3.04 25,4
min max min 7283041

(1) Lead diameter in this zone uncontrolled.

Cathode indicated by coloured band.

The diodes are type-branded.

* For accuracy of 17 see graphs on page 5.

)} Mullard T r 1082



BZX90 to 94

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Working current (d.c.) Iz 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 Tamp  —55 to +100 oC

THERMAL RESISTANCE
From junction to ambient in free air Rthja = 04 OC/mW

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
min.| nom. | max.

Reference voltage at [z = 7,56 mA Vyef 62 | 656 |68 V
Reference voltage excursionat Iz =7,5 mA *
Tamb = —55 to + 100 °C BZX90: |AVyes| < 100 mV
BZX91:  |AVief| < 50 mV
BZX92: [AVpef| < 20 mV
BZX93: |AVies| < 10 mvV
BZX94: |AVies| < 5 mV
Temperature coefficientat Iz =7,5 mA *
Tamb = —55 to + 100 °C BZX90: [Sz| < 0,01 %/°C
BZX91: [Sz| < 0,005 %/°C
BZX92: [Sz] < 0,002 %/0C
BZX93: |Sz| < 0,001 %/°C
BZX94: [Sz] < 0,0005 %/°C
Differential resistance at 17 = 7,6 mA rdiff < 15 Q
NOTE
The temperature coefficient (Sz) of the reference voltage (Vgf) is obtained from the following
equation:

_ Vrefl — Vref2
(Tamb2 — Tamb1) X Vref nom

Sz x 100 %/0C

* For accuracy of |z see graphs on page 5.

2 November 1979 ( Mullard 0



Voitage reference diodes

BZX90 to 94

600

7282490 1000 ouu62

Ptot

(mW)

400

=

Rz maximum zener impedance (1)

A\
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N\ 100°C

‘S\é 25°C

-55°C

200 N

\
N

! 10 100

Y 100 Tamb (OC) 200 17 zener current (mA)

Fig. 2.

Fig. 3.

03179

150

(nA)

125
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Typ
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BZX90 to 94

AVz maximum voltage change (mV)

o100 | gl s
B Iz1=75mA [ A
O 2of-8f-&
275 V BZX92
3 Fv--A /
¢ [/ 15
g 50 AVZ=+31IT\V Y
k] 10
e L4 7/ U BZX33
=~ BZX93 /
25 + 5 / BZX94

_______h*J BZXS!
0 szxslz—]L— 0

¥ BZXS0)

-5
2 B BZX9%4 \ N
T -10
-50{ AV, = - 31mV \
4 _\\ 15 \ \
-75 BZX92
-20 %&l—.
53
w0
-100 -25 =]

-55 0 50 100 Tamb{°C) -55 0 50 100 Tgmpi®C)

Fig. 5. Fig. 6.
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50
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Fig. 7.

November 1979} ( Mullard U



Voltage reference diodes J L BZX90 to 94

10 r 726704
! I I 4
. —55/./+ 251 A% 100_]
z 4
(mA) /x
/4
7.5 I t
L | P -
] - |
| Tamp=-+100°Cc 1A /1 | A !
5 ) / // i :

. +25] |-55
2,5
0
~-75 =50 -25 0 25 50 75
Fig. 8 Max. AV of (mV) (referenced to 17 = 7,5 mA).
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BZX90 to 94
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Fig. 10.
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IN821 to IN829

VOLTAGE REFERENCE DIODES

Voltage reference diodes in a DO-34 envelope. They have a very low temperature coefficient 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 = 7,56 mA Vief 5,89 | 6,206,561 V

Effective temperature coefficient at Iz = 7,6 mA*
(see notes 1 and 2 on page 3 and the graphs 1N821 Sz1 < 0,01 %/K
on pages 4 and 5) 1N823 ISzI < 0,005 %/K
1N825 ISz < 0,002 %/K
1N827 ISz| < 0,001 %/K
1N829 ISz1 < 0,0005 %/K
Operating ambient temperature Tamb -55t0 + 100 ©°C
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-34 (SOD-68).
k
0.55 :_—_:l____—q l T —— @
1,271”,' <26l la127 _,J 16 L_
max max max
- 254 _| 304 |, 254 |
max

min 7283041

(1) Lead diameter in this zone uncontrolled.

Cathode indicated by coloured band

The diodes are type-branded.

* For accuracy of |z see graphs on pages 4 and 5.

¥ Mulard  |(==



1IN821 to 1IN829

I

RATINGS

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

Working current {(d.c.)

Working current (peak value)

Total power dissipation up to Tamp =50 °C
Storage temperature

Operating ambient temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Reference voltage at |7 = 7,6 mA

Reference voltage excursion at Iz = 7,56 mA*
ambient temperature test points: 1N821
—56; +25; + 75; + 100 °C 1N823
(see notes 1 and 2 on page 3 and

the graphs on pages 4 and 5) 1N825
1N827
1N829
Effective temperature coefficient at Iz = 7,6 mA*
(see notes 1 and 2 on page 3 and 1N821
the graphs on pages 4 and 5) 1N823
1N825
1N827
1N829

Differential resistance at 17 = 7,6 mA
1N821 to 1N829

* For accuracy of 17 see graphs on pages 4 and 5.

Iz
1zm
Ptot
Tstg
Tamb

Rth j-a

Vref

|AV et
1AV e
|AV et
|AVrefl
|AV et

1Sz1
{Sz!
{Sz1
[Sz|
[Sz]

rdiff

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

min. | nom.|max.

5,89 | 6,20 (6,51

96
48
19
9
5

ANANNNA

0,01
0,005
0,002
0,001

0,0005

ANNNNA

A

15

mA
mA
mW
ocC
ocC

K/mw

mV
mV
mV
mV
mV

%/K
%/K
%/K
%/K
%/K
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Voltage reference diodes IN821 to IN829

Notes
1. Iz tolerance and stability of 1.

The quoted values of AV, gf are based on a constant current 7. Two factors can cause Vgf to
change, namely the differential resistance rq;s and the temperature coefficient Sz.

a. As the max. rqiff of the device can be 15 Q, a change of 0,01 mA in the current through the
reference diode will result in a AV ef of 0,01 mA x 15 = 0,15 mV. This level of AV g is not
significant on a TN821 (AVef <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 |z. The absolute value of 17 is important, however, the stability of Iz, once
the level has been set, is far more significant. This applies particularly to the 1N829.

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

2. Voltage excursion (AV e and temperature coefficient).

All reference diodes are characterized by the ‘box method’. This guarantees a maximum voltage
excursion (AV,ef) over the specified temperature range, at the specified test current (1), verified
by tests at indicated temperature points within the range. Vz is measured and recorded at each
temperature specified. The AV e between the highest and lowest values must not exceed the
maximum AV ef given. The temperature coefficient, therefore is given only as a reference; but may
be derived from:

(Vref 1 — Vref 2) x 100

Sz=
(Tamb 2 — Tamb 1) X Vref nom

%/K

-
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1IN821 to IN829

1N829
1N827
1N825
7 ////;Nazsji////
/ 1N821
2722222777722 02777772
-100mV ) 0 +100mV

7267436

Maximum reference voltage variation (line section) caused by temperature variations within the range
from —55 OC to + 100 ©C at a constant working current of 7,6 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 T T T i
-55 4+ 2547 100
17 /# o
(mA) g,
7
7,5
A7
b~
| Tamp =+ 100 oc LA/
5 |— L - ///
. ~ A
L+ A 7
+25] | -55
2,5
0
-75 -50 -25 0 25 50 75

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

4 June 1982 ( Mu|lard t’



IN821 to IN829

change in temperature coefficient (mV/K)

Voltage reference diodes
- D4460
w 1,0 | 1 T
£ 1; =7,5mA
Y Bandwidth=500 Hz
308
g 7
hel
3
o
§ 0.6 v
Q
o
E J
£ O,L l’
E £
= J
0,2 y A
/
4
0
10 100 1000
f. centre frequency (kHz)
+0’15 7267065
typical change of temperature coefficient
versus working current L +0.002
+0,1
T +0,001
+0,05 =
A
0 0
pZa
I~
-0,05 -
-0,001
> ||
y.d ]
=01 M7
y [ }-0,002
-0,15
4 S 6 7 8 9 10 11
Iz (mA)
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1N821 to IN829

D446
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(Low power)






BY228
BY438

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 of television
receivers. The devices feature high reverse voltage capability with controlled recovery time.

QUICK REFERENCE DATA

Repetitive peak reverse voltage

Working peak forward current
Repetitive peak forward current
Total reverse recovery time

VRRM max.
ITFWM max.
IERM max.
ttot <

\Y,

5 A
10 A
20 us

MECHANICAL DATA
Fig.1 SOD-64.

Dimensions in mm

a k ¥
@ !:I(:C@F fom 138
[}
—» 45 - 4—-2.8 —_— - 5,0 -><——2.8 ——|
max min max min 7277826

The marking band indicates the cathode.

The diodes are type branded.

7
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BY228
BY438

RATINGS

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

Non-repetitive peak reverse voltage

during flashover of picture tube VRSM  max.
Repetitive peak reverse voltage "VRRM max.
Working reverse voltage VRw max.
Working peak forward current IFWM
Repetitive peak forward current IFRM max. 10 A
Non-repetitive peak forward current
t = 10 ms; half sine-wave; Tj =140 0C
prior to surge; with reapplied VRwmax IESM max. 50 A
Storage temperature Tstg -65to +175 OC
Junction temperature Tj max. 140 °C
THERMAL RESISTANCE
E Influence of mounted method
_=_ 1. Thermal resistance from junction to
— tie-point at a lead length of 10 mm Rth j-tp = 25 KW
2. Thermal resistance from junction to
ambient when mounted ona 1,5 mm
thick epoxy-glass printed-circuit board;
Cu-thickness = 40 um; Fig. 2 Rth ja = 75 KW
—50 —»
‘ r—ZS—y ‘M
]
1 -+ 50
|
i
—>H<—2'
l'3
7272733 Af
Fig. 2.
CHARACTERISTICS
Forward voltage *
IF=56A;Tj=25°C VE < 1,6 V*
Reverse current
VR = VRWmax: Tj = 140 °C IR < 200 pA
Total reverse recovery time when switched from
Ig =1A; —dig/dt=0,05 A/us; Tj=1400°C tiot < 20 us
Forward recovery time when switched to
IF=5Awitht,=0,1 us; T;=1400C tfr < 1 us
* Measured under pulse conditions to avoid excessive dissipation.
2 October 1982 M " d )
( ullar <



BY228

Paraliel efficiency diodes BY438
1278485
Ie
90%
IF de
/ dt
- tior ==
i 10%
time
time -t e
-t ——
Ve
¥
IR 90 % 100°%
7278468 [} '
————— Y
Fig. 3 Definition of tyq.
time
Fig. 4 Definition of tg. —
—
—
—
—
—
6 T 7278467 1’5 7Z77831.
}
| 1 max 1] P
( :) N 4 (\‘:; S.R.T
J 1y
LI
I /
4 1
T 7
[ /
1/ y
n 4 Y
Ty
1A
Sk normal 1]
2 firtf 05 ny
7
Iy f
» 4
7 V.7 1.4
0 0
L VAV lewm(A) 4

Fig. 5 — Tj=250C;
———Tj=1400C.

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;
IFwm is the nominal diode current, for tolerances and
spreads 25% safety margin is taken into account.

]

MU“ard j ﬁober 1882
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BY228
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; 26% safety margin for tolerance and spreads is taken into account.

VR

Fig. 7 Basic waveforms.

time
7272368.3

horizontal
deflection
transistor

gn lc Ly
0 D1 T ! Fig.8 Basic conventional horizontal

T Cs deflection circuit.

7Z277830.1 ;/

D1=BY228 or BY438.

horizontal
deflection
transistor
horizontal
deflection
72778281 7 7 44 7 +(E-W) transistor Ly
72778291
Fig.9 Basic high-voltage E—W modulator circuit. Fig. 10 Basic self-regulating
D1=B8Y228 or BY438. time base circuit (S.R.T.).

D1=BY228 or BY438.

4 October 1982 ( Mu"ard \\7



BY228
Parallel efficiency diodes BY438

OPERATING NOTES

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

junction
@]

7278466

ambient

Fig. 11 Thermal model. Ry, j.¢ = 12 K/W.

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 14 21 28 35 KW
Rthea 410 300 230 185 155 K/W

The thermal resistance between tie-point and ambient depends on the mounting method; for mou nting
on a 1,6 mm thick epoxy-glass printed-circuit board with a copper-thickness > 40 um, the following

values apply:

1. Mounted as given in Fig. 2 the thermal resistance Ry, tp-a is 70 K/W.

2. Mounted with copper laminate of 1 cm? per lead Rypy tp-a is 55 K/W.

3. Mounted with copper laminate of 2,25 cm? per lead Ryp, tp-a is 45 K/W.
Note

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

\vJ Mu“ard W (October 1982






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
recovery time.

QUICK REFERENCE DATA

with controlled

BY458 BY448

Repetitive peak reverse voltage VRRM max.
Working peak forward current IFwmM  max.
Repetitive peak forward current IFRM  max.
Total reverse recovery time tiot <

1200 1500 V
4 A

8 A

20 us

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOD-57.
a k v
— I Y —*%ﬁ‘x
» 3,81 | o L— 28 e85 e 28
max min max min 72775512

The marking band indicates the cathode.

The diodes are type-branded.

\vJ _ Mu"ard w (March 1982



BY448
BY458

RATINGS
Limiting valu. in accordance with the Absolute Maximum System (IEC 134)
BY458 BY448

Non-repetitive peak reverse voltage

during flashover of picture tube VRsMm
Repetitive peak reverse voltage VRRM
Working peak forward current IFwM  max. 4 A
Repetitive peak forward current IFRM max. 8 A

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

prior to surge; with reapplied VRRMmax IESM max. 30 A
Storage temperature ’ Tstg —65 to +175 oC
Operating junction temperature Ti max. 140 oC

THERMAL RESISTANCE
Influence of mounting method {see also OPERATING NOTES and Fig. 11)

The quoted value of Rth] _a 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 Rthja = 100 oc/w
——50 ———»
t F—ZS—» '
t ‘ ﬁ
\“' %
— T T | 5|0
! i
+ _
—»lle-2
‘3
Y =S e
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 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.

April 1979 ( Mu“ard U



BY448
BY458

Parallel efficiency diodes

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 simuitaneously. Do not correct the position of an already
soldered device by pushing, pulling or twisting the body.

CHARACTERISTICS
Forward voltage

I|:=3A;Ti=25°C VE < 16 v*
Reverse current —
VR = VRRMmax: Tj = 140 °C IR < 200 wpA —
Total reverse recovery time when switched from —
Ig=1A; —dIg/dt=0,05 A/us; Tj=140°C tiot < 20 us
'r i
/ dt
= Yot :]
'\/' time
IR
7278468
Fig. 3 Definition of tyqt.
* Measured under pulse conditions to avoid excessive dissipation.
3

\VJ Mullard w (April 1979



BY448
BY458

CHARACTERISTICS (continued)

Forward recovery time when switched to

If =4 A with t, = 0,1 us; Tj= 140 °C tee < 1 us
7278465
Ir
90%
10%
time
- tr e
-ty —
Ve
Y
90 % 100 %
t—j
time
Fig. 4 Definition of t¢,.
7278902
6
RN
max VF
Ir typ \\‘/F Y\
ol 4 vi
7
L4
4
4 4
/
[ ri
2 ~
y
/]
4
K /
b
0
0 1 VE (V) 2
Fig.5 — Tj= 250C; — —— Tj=1400°cC.
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Parallel efficiency diodes BY448

BY458
7279533
1,25
Prot
(W)
/
1 S.R.T
Jad] 4
i /1A
/ 4/
7
0,75
, A/
7 normal
,/
05 // 4/
4% —
1/
7
0,25
/
)4
ol
0 1 2 3 4
lewm (A)
Fig.6 Pyt = maximum 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; | ;i = the nominal peak diode current, for tolerances and spreads 25% safety
margin is taken into account.
5
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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 voitage the total
allowance need not to be higher than 25%. For that reason the dissipation graph (Fig. 6) is based on the
nominal | gy 25% safety margin for tolerance and spreads is taken into account.

Ierm
I = Irwm
time
=V
Ve -t RW
time
12723683
le— T »!
Fig. 7 Basic waveforms.
horizontal I Bv448 ' YN 0O ++
deflection or
transistor BY458 L
Y
Ci
Cs

7277830.A

Fig. 8 Basic conventional horizontal deflection circuit.

April 1979 ( Mu“ard | \3



Parallel efficiency diodes BY448
BY458

APPLICATION INFORMATION (continued)

1
BY448 L
or Y
horizontal BY458
deflection -
transistor F
7277828.A
> ++ 7 +(E W)
[ W 4 W

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

1

horizontal
deflection
transistor

7Z77829.A

2

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

<
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BY448
BY458

OPERATING NOTES

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

junction
O

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
Rihe-tp 15 30 45 60 75 oC/W
Rthe-a 580 445 350 290 245 oc/wW

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: Rt tp.a = 70 °C/W.

2. Mounted on a printed-circuit board with a copper laminate (per lead) of:
1em? Rip tp-a = 65 OC/W.
2,25 sz Rth tp-a =45 0C/W

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

April 1979 (- Mu“ard \3



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 smallness of the envelope, the diodes should
be potted when used at voltages above 9 kV, see page 3.

QUICK REFERENCE DATA

Working reverse voltage VRwW max 16 kV
Repetitive peak reverse voltage VRRM max 18 kv
Average forward current IF(AV) max 25 mA
Junction temperature T max 100 ©C
Reverse recovery
Recovery charge Qg typ 25 nC
Recovery time trr typ 0,4 us
MECHANICAL DATA Dimensions in mm
SOD-56
22 18,4 - 2
min max b mizn
not tinned —
o 2 —r;j/,,/ T2
max “*max/*
0,56
max
a k v
—3 % | s—
I +

-1 4.2 max | H H
1 1 ;
L! {J‘
<+—————— min. mounting width 25 - — — — | 72697011
Available for current production only; not recommended for new designs. -—

g Mu“ard w (December 1982 1



BY476

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

Voltages
Working reverse voltage VRw max 16 kV
Repetitive peak reverse voltage VRRM max 18 kV
Non-repetitive peak reverse voltage (t < 10 ms) VRSM max 21 kV
Currents
Average forward current (averaged

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

CHARACTERISTICS
Forward voltage at | = 100 mA; Ti =100 °C VE < 44 v
Reverse current at Vg = 15 kV; T; = 100 °C IR < 5 uA

Reverse recovery when switched from
Ig =200 mA to Vg = 100 V with
—dIg/dt =200 mA/us; Tj = 25 °C

Recovery charge Qg typ 25 nC
Recovery time trr typ 04 us
Fall time . tf > 0,15 us
)¢
£ Ie
¢le
dt
- t  ——
‘ time
ecmpe———
dlg 10% 90%
o dt
727267
Ir ot —o

* The rectifier can withstand peak currents occurring at flashover in the picture tube.
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Silicon e.h.t. soft-recovery rectifier diodes BY476

7272677

3 max. permissible average forward current versus ambient temperature
Ir(avy
(mA) AN
2
Vew = 13 kV
14,5 kV.
16 kv
. \
\
0
0 25 50 75

Tarms (°C) 100

When used at voltages above 9 kV diode should be potted in such a way that Ry j 5 is less than
120 O°C/W.

Typical operating circuit

% 7267302 .1
4

Typical applied voltage

R
T Vi
VRw RlRM
: l
0 pe time
+———Tnom=64ps ————» 6% . 7265082.1

\\:’ Mu“ard January 1978



BY476
272476 10 1272475
T-m% T T -
) o, [ l l typical values
200 —=T=1007%C typ max
! H Ig
Ie 4 y Il wa
(mA) / T= -1
1 L 100°%
LA
150 ,' 1 =
1
I ! =
/
100 fi
ni, /
T
/ 101
y ]
A, / 25 °C 7]
50
— ' 1/
— Ny,
— 4
27 g
4] PAL 102
0 25 50 yv_(v) 75 0 10 15 20
F Ve (kV)

4 January 1978 ( Mul|ard
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BYS509

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. The device features non-snap-off characteristics. Because of the smallness of
the envelope, the diodes should be used in a suitable insulating medium (resin, oil or special arrange-
ments in test-cases).

QUICK REFERENCE DATA

Working reverse voltage VRwW max. 11,5 kv
Repetitive peak reverse voltage VRRM max. 15 kV =
Average forward current IF(Av)  max. 4 mA
Junction temperature Tj max. 120 oC
Reverse recovery charge Q < 1 nC
Reverse recovery time tey typ. 0,2 us
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-61.

L = min. 29; G = max. 8,2.

— 25
max
065 «
_os T [ " I ) ! ©
— 3 14——
L | G ‘ L max

7275833.4

The cathode is indicated by a purple band on the lead.

)} Mullard W( ey 1982



BYS509

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134).
Working reverse voltage VRW max. 11,6 kV
Repetitive peak reverse voltage VRRM max. 12,5 kV
Repetitive peak reverse voltage;
t=1min; Tagmp =25 °C VRRM max. 15 kV
Non-repetitive peak reverse voltage;
t<10ms VRSM  max. 15 kV
Average forward current (averaged over
any 20 ms period) IF(AVv) max. 4 mA
Repetitive peak forward current IFRM max. 500 mA*
Storage temperature Tstg —65 to +120 °C
Junction temperature Tj max. 120 °C
CHARACTERISTICS
e Forward voltage
— I|:=100mA;Tj=120°C VE < 43 v**
m— Reverse current
VR =115kV;T;=120°C IR < 3 uA
Reverse recovery when switched from
IF =100 mA to Vg = 100 V with
—dIg/dt= 200 mA/us; Tj=25 ocC
recovery charge Qg < 1 nC
recovery time trr typ. 0,2 us
fall time tf > 0,1 us
Ie "
dle
dat
— t,——
‘ time
pemppem——
8
10% 90%
Qs
7272471.1A
Ir -— ty—
Fig. 2 Definitions of O, ty and t¢.
* The device can withstand peak currents occurring at flashover in the picture tube.
** Measured under pulse conditions to avoid excessive dissipation.
Mullard v
\] ( unar v



BY509

Silicon e.h.t. soft-recovery rectifier diode

7282239
4
lF(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 Ry j.5 < 120 OC/W.
0
0
% I 7267302 .1
4
Fig. 4 Typical operation circuit.
R
VIW VRRM
: i l
0 ~ time
+—— Thom=64ps ———» 12;/0 - 7265082 1
Fig. 5 Typical applied voltage.
3

v, Mullard  |[ *



BYS509

7Z82240 .
1 1 I
+—1 T 1 7T
L Ltyp Vg max Vg
200
| d \[
F it [
(mA) 1y
T T
1t /
1 /
I,
h117
100 U /
]
[INENi
J L} /'
— ,
— s
—— f A
0 112
o 50 100 150
VE (V)
Fig. 6 —— Tj=250°C; ——T;=120°C.
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BY584

HIGH VOLTAGE SOFT RECOVERY RECTIFIER DIODE

Glass-passivated rectifier diode in hermetically sealed axial-lead glass envelope. For high voltage
applications such as grid 2 supply in colour television picture tubes and as general purpose rectifiers
for high frequencies. The diode has non-snap-off characteristics.

QUICK REFERENCE DATA

Working reverse voltage VRwW max. 15600 V

Repetitive peak reverse voltage VRRM max. 1800 V

Average forward current IF(AV) max. 85 mA

Repetitive peak forward current IFRM max. 800 mA

Junction temperature T max. 120°C ——
Reverse recovery charge Qg < 1,0nC ——
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-61A.

G = max. 4,9; L = min. 32,5.

— 2,5 -—
max

065 ::::@:k
| |
L | G I L

3 e
max

—

7Z76833.4

The cathode is indicated by a black band on the lead.
Diodes are type branded.

\3 ' Mu“ard w April 1982



BY584

RATINGS

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

Working reverse voltage
Repetitive peak reverse voltage
Non-repetitive peak reverse voltage
Average forward current
(averaged over any 20 ms)
Ttp =25 OC; lead length = 10 mm
Tamb = 60 ©C; p.c.b. mounting see Fig. 2
Repetitive peak forward current
Non-repetitive peak forward current
t < 10 ms, half sinewave,
Tj = Tj max Prior to surge
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient when mounted
on a 1,5 mm thick epoxy-glass p.c.b.;
Cu-thickness > 40 um; see Fig. 2

CHARACTERISTICS

Forward voltage *
Ig =100 mA; Tj =120 °C

Reverse current
VR =VRw: Tj=120°C

Reverse recovery when switched from
Ig=100mA to Vg > 100 V with
—dip/dt =200 mA/us; Tj =25 oC
recovery charge

recovery time
fall time

"750—*\

r——ZS——b l

' \

- lﬁl 4 50
hish
, :

»I]«Z‘

7272733

Fig. 2 Device mounted on a
printed circuit board.

Ie

VRW max. 1500 V
VRRM max. 1800V
VRSM max. 1800V
IF(AV) max. 85 mA
IE(AV) max. 50 mA
IERM max. 800 mA
IESm max. 5A
Tstg —65 to +120 °C
T max. 120°C
Rth j-a = 155 K/W
VE < 85V
IR < 3uA
Qg < 1nC
ter typ. 0,2 us
t§ > 0,1 us
3
d1e
dt
-t ——
1 time
$
dlg 0% 90%
Qs at
t'_’ 72726M4

Fig. 3 Definitions of
Qg, tye and ty.

* Measured under pulse conditions to avoid excessive dissipation.

April 1982 ( Mullard
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High voltage soft recovery rectifier diode

80 7288475.1
IF(AV) A
{mA)
40 AN
N
AN
\
0 \
0 100

Tamb (°C)

Fig. 4 Maximum permissible average forward
current as a function of the ambient temperature;
VR = VRW max: a = 1,42, mounting Fig. 2.

1000 . . 723'3577
a=3 25 2157142
. Viav/4
(mW) / / /
/7
500 /
/Y A
177
Vi
0
0 50 100

lFrav) (mA)

Fig. 6 Steady state power dissipation (forward
plus leakage current but excluding switching
losses) as a function of average forward current.

a=Ir(RMS)/IF(AV): VR = VRW max: 8 = 0,5.

* Figs 4 and 7 apply to switched mode application.

200 [ |7zm347e
WP‘VFI. I' max Vg
Ie T 7
(mA}) 1 /
! /
U 7
100 / /
iy /
7177
L 17/ J/
y A
/ / /J/
/
0 ‘/
[} 10 VE (V) 20
Fig. 5 —— Tj=250C; ——~ Tj =120 °C.
100 S 7288478
|| lead length
10 mm
'F(AV) L \\
(mA) BN
20N
;\k\
50 \\\
N
\\
N\
0
[} 50 Tep (9C) 100

Fig. 7 Maximum average forward current
as a function of the tie-point temperature;
the curves include losses due to reverse
leakage.

a=142;VR = VRW max: & = 0,5*.

o Motard (=




BY584

APPLICATION INFORMATION

horizontal
deflection-
transformer

tag,

72771001

Fig. 8 Basic circuit for voltage supply of grid 2 incolour television picture tubes. D1 = BY584.
Stable continuous operation is ensured at an ambient temperature up to 70 oC,

Vi
Vim = 1500 V
Vi
0 t
. 11,5‘
us
-~ 64 pus ———»
Vo _ Vom
= —— ==V py) = 1500 V
] t
7z771101
Fig. 9 Waveform.
7288481.1
8
F(AV)
(mA) “
6 A
\
\

\

: \

90 100 110 120 130
Tamp (°C)

Fig. 10 Maximum permissible average forward current as a function of ambient temperature.
VR = 1500 V; diode used in circuit Fig. 8 mounted as in Fig. 2.
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High voltage soft recovery rectifier diode BY584

OPERATING NOTES

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

junction
o

Rihe- tp
tie - point

Rih tp-a

7279632

ambient

Fig. 11 Thermal model. Rt j.¢ = 35 K/W.

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

lead iength.
lead length 5 10 15 20 25 mm
Rth e-tp 38 76 114 152 190 K/W
Rih e-a 750 560 410 330 280 K/W

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,6 mm thick epoxy-glass printed-circuit board with a copper-thickness > 40 um, the following
values apply:

1. Mounted as given in Fig. 2 the thermal resistance Ry, 1p.5 is 70 K/W.
2. Mounted with copper laminate of 1 cm?per lead Ry, tp-a is 55 K/W.
3. Mounted with copper laminate of 2,25 cm? per lead Ry, tpais 45 K/W.

Note

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

\:J Mu"ard W (April 1982






J . 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

BYV27-50 | 100 | 150 | 200

Repetitive peak reverse voltage VRRM max. 50 | 100 l 150 ' 200 v
Continuous reverse voltage VR max. 50 100 | 150 |200 v
Average forward current IF(AV) max. 2 A
Non-repetitive peak reverse energy ERrsm max. 40 mJ
Reverse recovery time ter < 25 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-57.

E—‘o {——ﬁl E !————, k —JO 81
*rﬁqx

3,81

max

! - fd— 2.8 —»4“'57*4—- 2.8 i
min max min 72775512

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

U Mu“ard W (March 1982



BYV27 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

BYV27-50 | 100 | 150 | 200

Repetitive peak reverse voltage VRRM max. 50 | 100 | 150 | 200 V
Continuous reverse voltage VR max. 50 | 100 | 150 | 200 V
Average forward current
{switching losses negligible up to 200 kHz)
square wave; § = 0,5
Tip = 85 OC; lead length = 10 mm IE(AV) max. 2 A
Tamp = 60 ©C; Fig. 2 IE(AV) max. 1,3 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; with reapplied VRRMm IFSm max. 50 A
Non-repetitive peak reverse avalanche
—— energy; |g = 600 mA; prior to surge;
— with inductive load switched off:
— at Tj=250C ERSM max 40 mJ
at Tj = Tj max ERSM max. 20 mJ
Storage temperature Tstg —651to0 +175 oC
Junction temperature Ti max. 175 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 K/w
2. Thermal resistance from junction to
ambient when mounted ona 1,5 mm
thick epoxy-glass printed-circuit board;
Cu-thickness = 40 um; Fig. 2 Rthj-a 100 K/W
- 50——>
el
| ;
L& +& 1 w
i l
I
; —Y
—lle2
e
7272733 T
Fig. 2 Mounted on a printed-circuit board.
April 1981 M lI d \"Y
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Epitaxial avalanche diodes J L BYV27 SERIES

CHARACTERISTICS

Tj = 25 OC unless otherwise specified
BYV27-50 | 100 | 150 | 200

Reverse avalanche breakdown voltage |
IR=0,1mA V(BR)R 551110 | 165 | 220

Forward voltage*
IF=3A;Tj=Tjmax VE < 0,88
IE=3A VE < 1,07
Reverse current
VR = VRRMmax: Tj=25 oC IR < 1
VR = VRRMmax: Tj = 165 °C IR < 150
Reverse recovery time when switched from
IF=05Atolg="1A;measured at Ig=0,25 A ter < 25

for definition see Figs 3 and 4

Vv

\%
\%

HA
uA

ns

D.U.T.
—
1082
OSCILLOSCOPE
l | 500 12
; 7277557
v
Fig. 3 Test circuit.
Input impedance oscilloscope 1 M£2; 22 pF. Rise time < 7 ns.
Source impedance 50 2. Rise time < 15 ns.
05 : 7284329
. :
(A) ter 1
1
0 e
o
1+ —t = —
v 1
!
0.5 4 1
\ 1
|
I
1 }
| 4
R }
(A) :
1,5 1
-10 0 10 20 30 t (ns) 50
Fig. 4 Reverse recovery time characteristic.
* Measured under pulse conditions to avoid excessive dissipation.
3
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BYV27 SERIES

Reverse recovery when switched from
lF=1TAto VR =30V with
—dIg/dt = 20 A/us (see Fig. 5)

recovered charge Qg < 15 nC
recovery time ter < 50 ns
1
F I
Lt
dt
tyy ———o
¥ time
[}
0%
100°%
Qs
7270734620
Ir
Fig. 5 Definitions of t, and Q.
6 7279919.3 3 7279920.2
v imy w)
(A) T:=175°% 4 o
i 57C 9+f25°C a=3142,542}+
/
A
4 T 2 N
I / ]
W
N
T —
11 y,
f / r/
/ ,/
2 T 1
T l Y,
V,
{
/
4 4
00 1 VE (V) 2 0 =
F 0 T Irav) (A2
Fig. 6 Forward current as a function of the Fig. 7 a= ‘F(RMS)/‘F(AV) VR = VRRMmax-
maximum forward voltage. Pulsed reverse voltage; & = 0,5.

{Including reverse current Iosses and switching
losses up to f = 200 kHz).

4 April 1981 F Mu"ard \vJ



Epitaxial avalanche diodes

BYV27 SERIES

72
3 88040
'E(av)
(A)
lead length
20 15 10Illlll
2
N
N
N
N
N
\
1 X\
\ Fig. 8 Maximum average forward current.
The curves include losses due to reverse current —
and switching up to f = 200 kHz. —
Pulsed reverse voltage, § = 0,5. —
l VR = VRRMmax-
0 Square wave current, a = 1,42,
o,
100 Typ (°C) 200
3 7288039
IF(av)
(A)
2
h N
N
N
1
Fig. 9 Maximum average forward current.
The curve includes losses due to reverse
\‘ current and switching up to f = 200 kHz.
Mounting method see Fig. 2.
Pulsed reverse voltage, § = 0,5
0 VR = VRRMmax-
100 Tamb (°c) 200 Square wave current, a = 1,42,
gt April 1981
pri
v} Mullard W(
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BYV27 SERIES
102 : 7288042
I
Ie=5A
F 4A
A3A
_ #5770
227
(nC) Z
V4 le=5A
F
o A
L4
2, 2A
A / 2
7
10 /,/ //
77 AL
1, I,
/s
)% //
// A/
[ Tj=140°C //
| .
I ‘gﬁ—":
25°C %
, |
10-1 1 10 _dig/dt(A/us) 107
Fig. 10 Maximum values reverse recovery charge. For definition see Fig. 5.
103 7288041
trr
(ns)
.= Oc I~
Tj=140°C 5_.:‘__L§
02 HEZ =+ IgF=5A
= F—~ 1A
25°C b o
|F=5A
1A
10
10°1 1 10 _dig/dt(A/us) 107

Fig. 11 Maximum values reverse recovery time. For definition see Fig. 5.
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Epitaxial avalanche diodes

BYV27 SERIES

102

(pF)

10!

100 T (°c) 200

Fig. 13 Maximum values reverse current.

7288043
—~—]
T~
Y
e TN
\\\
2 3
10 10 VR (V) 10
Fig. 12 Typical values diode capacitance at f = 1 MHz; Tj =250C.
7288038
VR = VRRMmax
y
A
max
J
/

)

Mullard W(



BYV27 SERIES

OPERATING NOTES

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

junction

7279532

ambient

Fig. 14 Thermal model.

By using this thermal model and the dissipation graph (Fig. 7) any temperature can be calculated.

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 K/W
Rthe-a 580 445 350 290 245 K/W

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

1. Mounted as given in Fig. 2 the thermat resistance Ry, tp-ais 70 K/W.
2. Mounted with copper laminate of 1 cm? per lead Ryp tp-a is 55 K/W,
3. Mounted with copper laminate of 2,25 cm? per lead Rth tp-a is 45 K/W.

8 April 1981 ( 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 voltage VRRM max. 50 I 100 | 150 | 200 Vv
Continuous reverse voltage VR max. 50 | 100 | 150 | 200 Vv
Average forward current IF(AV)  max. 3,5 A
Non-repetitive peak reverse energy ERsm max. 40 mJ
Reverse recovery time ter < 30 ns

MECHANICAL DATA
Fig. 1 SOD-64.

()

45
max

—

g~

Dimensions in mm

a k
_jc_;@___‘;;__*: 135

5,0 ’ 28
Ny | e b .
min m":x min 7277026

The marking band indicates the cathode.

The diodes are type-branded.

<
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BYV28 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYV28-50 | 100 l 150 l 200

Repetitive peak reverse voltage VRRM max. 50 ( 100 | 150 | 200 V
Continuous reverse voltage VR max. 50 | 100 | 150 | 200 V
Average forward current (averaged
over any 20 ms period)
Ttp = 85 ©C; lead length = 10 mm IF(AV)  max. 35 A
Tamb = 60 ©C; p.c.b. mounting (see Fig. 2) IF(AV)  max. 19 A
Repetitive peak forward current IERM max. 25 A
Non-repetitive peak forward current
(t = 10 ms; half sine-wave) Tj = Tj max
prior to surge; with reapplied VRRm IFSm max 90 A
Non-repetitive peak reverse avalanche
energy; IR = 600 mA; with inductive
— load switched off
— prior to surge; Tj = 25 oC ERsM max. 40 mJ
E prior to surge; Tj = Tj max ERsm max. 20 mJ
Storage temperature Tstg —65to +175 oc
Junction temperature T max. 175 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 25 K/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 Rth j-a 75 K/W
+———50 ——>»
! ‘4— 25—>| '
]
-—»; 7 F— | ‘ [
= + + 50
Ty |
Q _
—-»1 '4—2
e
7272733 T
Fig. 2 Mounted on a printed-circuit board.
2 April 1982 M ll d \v'
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Epitaxial avalanche diodes

BYV28 SERIES

CHARACTERISTICS
Tj=25 OC, unless otherwise specified

Reverse avalanche breakdown voltage
IR =0,1mA
Forward voltage*®
IF=5A;
IF=5A;Tj=Tj max
Reverse current
VR = VRRMmax: Tj= 25°C
VR = VRRMmax: Tj = 165 °C
Reverse recovery time when switched from
Ig=0,5AtoIg=1A; measured at
IR = 0,25 A for definition see
Figs 3and 4

BYV2850 | 100 | 150 | 200

55 | 110 | 165 | 220 v

>

< 1,10 \%
< 0,89 \%
< 1 uA
< 150 MA
< 30 ns

| OSCILLOSCOPE l

Fig. 3 Test circuit.

7277557

Input impedance oscilloscope 1 MS2; 22 pF; Rise time < 7 ns.
Source impedance 50 £2. Rise time < 15 ns.

05 7283589
. ',
(A’ rr I
0 /l/
0s /
1
'R
(A}
1.5
-10 0 10 20 30

50
t (ns)

Fig. 4 Reverse recovery time characteristic.

* Measured under pulse conditions to avoid excessive dissipation.

g}
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BYV28 SERIES

Reverse recovery when switched from
lf=1AtoVR>30V with
—dlg/dt = 20 A/us (see Fig. 5)

recovered charge Qs < 20 nC
recovery time tr < 50 ns
12 7284377.1 A
'r
(A}
10
175 0c 1
T; =175 °C 714 259C 1
8
J
11
I
F Ir
dIf 6
dt
1
m——— [ty ——— 4 A
— 4 time 1
E— ‘ T f
s—— 10%% 2
100°/% 7
Qs
@
7270736.2A 0
1
R 0 L Vetv) 2
Fig. 5 Definitions of t,, and Q. Fig. 6 Forward current as a function of the
maximum forward voltage.
6 7284378.1 103 7288038
VR = VRRMmax
IR
W'\)l) (uA)
102 1/
4 a=3125[2 11571
21 ]
i A
v 1,42 max
Vi A 10
iV -
A
2 LA/ »
A 1 5
/
V.
dill
0 I 10—

. V] o '2 IF(AV)‘A) 4 0 100 Tj(OC) 200
Fig. 7 Power dISSlPatIOI'I (forward plus leakage Fig. 8 Reverse current as a function
current) as a function of the average forward of the junction temperature
current. Pulsed reverse voltage; § = 50%.
a=Ig(RMS)/!F(AV): VR = VRRMmax:

4
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BYV28 SERIES

Epitaxial avalanche diodes

7288503

F(av)
(A)

N
lead length 20 \1{ 10 mm

N\

\ Fig. 9 Maximum average forward current. The
1 curves include losses due to reverse current and
switching up to f = 200 kHz.
Pulsed reverse voltage; § = 0,5 VR = VRRM max-
0 Square-wave current; a = 1,42.
0 50 100 150 200

Tep (OC)

|

7288504

IF(av)

{A)
—

N
\ Fig. 10 Maximum average forward current. The
! A curve includes losses due to reverse current and
\ switching up to f = 200 kHz; mounting method
N see Fig. 2.
Pulsed reverse voltage; § = 0,5 VR = VRRM max-

0 Square-wave current; a = 1,42,

0 50 100 150 200

Tamb {°C)
103 7288505
Cq
{pF)
™~
102
~
~
N
Fig. 11 Typical values diode capacitance at

10 f=1MHz.T;=25 oC.

1 10 10 103

VR (V)
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BYV28 SERIES

OPERATING NOTES

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

junction

72795324

April 1982 ( Mullard

ambient

Fig. 12 Thermal model. Ry, j.¢ = 12 K/W.
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 K/W
Rth e-a 410 300 230 185 155 K/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. Mounted as given in Fig. 2 the thermal resistance Rip, p.5 is 70.K/W.
2. Mounted with copper laminate of 1 cm? per lead Ryp tp-a is 55 K/W.
3. Mounted with copper laminate of 2,25 cm? per lead Ryp tp-a is 45 K/W.
Note
Any temperature can be calculated by using the dissipation graph (Fig. 7) and the above model.

6
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BYV95A; 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

BYV95A1 B | c

Repetitive peak reverse voltage VRRM max. 200 400 600 V
Continuous reverse voltage VR max. 200 | 400 | 600 Vv
Average forward current Ig(av) max. 15 A
Non-repetitive peak forward current IESM max. 35 A
Non-repetitive peak reverse energy ERsm max. 10 mJ
Reverse recovery time ter < 250 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-57.
a k v
—= —
| 1 . ;qu
YT ’<__ 28 _f»Lt»suL e ]
max min max min 72775512

The marking band indicates the cathode.

The diodes are type-branded.

\VJ Mullard W (April 1982 1



BYV95A; B; C

RATINGS
Limiting values in accordance with the Absolute Maximum System (I1EC 134)
BYVI5A , B | c

Repetitive peak reverse voltage VRRM max. 200 | 400 | 600 V
Continuous reverse voltage VR max. 200 | 400 | 600 V
Average forward current (averaged
over any 20 ms period)
—  Ttp=659C; lead length 10 mm IF(AY) max. 15 A
—e  Tampb=65°C; Fig. 2 IF(AV) max. 08 A
Repetitive peak forward current IFRM  max. 10 A

Non-repetitive peak forward current

(t=10 ms; half sine-wave) T; = Tj max

prior to surge; VR = VRRMmax lESm max. 35 A
Non-repetitive peak reverse avalanche

energy; Ig = 400 mA; Tj = Tjmax

prior to surge; with inductive

load switched off ERsm  max. 10 mJ
Storage temperature Tstg —651t0 + 175 oc
—s Operating junction temperature Tj max. 175 oC

THERMAL RESISTANCE
Influence of mounting method

1. Thermal resistance from junction to
tie-point at a lead length of 10 mm Rthjtp = 46 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 = 100 oc/w
+«——50—»
4—25—»‘
R
ﬂg 7 i l
1+ G + 4 50
!
NRn
| ¥
all«z
v

7272733

Fig. 2 Mounted on a printed-circuit board.
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Avalanche fast soft-recovery rectifier diodes BYV95A; B; C

CHARACTERISTICS '
Tj = 25 9C unless otherwise specified
BYVO5A | B i c

Forward voltage

Ig=3A VE < 16 1,6 16 v*
Ig=3A;Tj=Timax VE < 1,35 {135 (1,35 Vv *
Reverse avalanche breakdown voltage
IR=0,1mA V(BR)R > 300 | 500 | 700 V
Reverse current
VR = VRRMmax: Tj= 165°C IR < 150 HA
Reverse recovery when switched from
Igp=1Ato VR =30V with
—dIp/dt =20 A/us
recovered charge Qg < 250 nC
recovery time tr < 250 ns
Maximum slope of reverse recovery current
when switched from g =1 Ato VR =30V
with —dIE/dt = 1 A/us [digrdt| < 6 Alps
6 7282242
by 1 'F dif /dt
typ max
e Y Ve
F JF
(A) 14 - tr— i
/ * -
i
4 LImHEY 10%
\
hEL Qs T dig/dt
4 ] IR
7
4
NENMEr VE
L
y 7 J,
2 /l

A\'N
NN

0 7282613
0 Voooveyy 2

Fig.3 —— Tj=259C;~ ——Tj= Tjmax- Fig. 4 Definitions.

* Measured under pulse conditions to avoid excessive dissipation.
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BYVO5A; B; C

3 7282243
P
a=3 252
(W) 22 t57 1]
142 1
2 ] / y
7 4
/
/
77
/
v/
1 11/ 4
TV
0
0 Vo lgav) (A)
15 72822441
“TH1s) lead length
10mm
IF(AV)
(A) A\
120 N-NCTY
1
Y\ a
\
N
\
A
0,5 LR
A\
AYAY
\ 1\
\
\
\\
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=lr(RMS)/!F(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: 6 = 50%;
a=1,57.
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BYV95A; B; C

Avalanche fast soft-recovery rectifier diodes

7282245.1
7284225 15
|d1g/dt]
(A/ps) |
F(AV)
100 (A)
/
80 1 .
, A |
N
60
N
4
40 0,5
4
20
/
0 10 20 0
0 0 100 o 200
—dIp/dt (A/us) Tamp {(7C)
. . Fig. 8 Maximum average forward current as a
Fig. 7 Maximum slope of reverse recovery function of the ambient temperature; the
current. T; = 25 0C curve includes losses due to reverse leakage.
Mounting method see Fig. 2.
The graph is for switched-mode application.
VR = VRRMmax: 0 = 50%;a = 1,57.
103 7288514 200 7288516
In VR =VRRM VRRM
(nA) ) == = +< -
102 4 o
-~ (°c)
/
7
max
10 100
7 -
A
1 ——e LA B [¢]
10! 0 _
0 100 T, (%) 200 0 200 400 600 800
VR (V)
Fig. 9 Reverse current as a function of Fig. 10 Maximum junction temperature
junction temperature. VR = VRRM- as a function of reverse voltage.
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BYV95A; B; C

r —dIF/dt(A/usH T . — — 7282614
+ +— +— 2+ 5+ L1
5 10~ 20 1‘0 161120711 f (kHz)
N 117
\
4 '
2 Sm .
1 LA
- U1 A
(0.4
6 4 2o ]
Hip (A) % - 1500
0,5 h = vr
(V)
N 5400
1 ]
. T
APR(AV) N 600
(w) _| 11
[l 11’5 1

Fig. 11 Nomogram: power loss (APR(ay)) due to switching only. To be added to steady state power
losses (see also Fig. 4).

10 7282615
trr
(ps)
.= o
Ti=140 Ctt:.'"~~
l T~ ﬁ\.{
o -~ ™~
1 25°C 1] — -
n\\ \‘7 |F=
~ . N5A
[~ S SA
T~ 1A
1A
10-1 " )
10 1 10 —dip/dt (A/pus) 10

Fig. 12 Maximum values (see also Fig. 4).
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Avalanche fast soft-recovery rectifier diodes

BYVO5A; B; C

7282616
1 =
SFA-
P
ZA4A
.
Qs %z
(uC) /7/ T
1 1A
/,//,) —
/ / //
]
10~1 V74
Yy, i
y pd
V9%
%%
7
max
1072 —
10 1 10 _qig/dt(A/us) 102
Fig. 13 Maximum values at Tj = 25 OC (see also Fig. 4).
2 7282624
|F=
5A
e r———7a
6 A
Qq v 74 L — | TA
(kC) Af/ -
/A/
i
221
0,1 max
0,02
10~1 1 10 _dig/dt(a/us) 102
Fig. 14 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

envelope
Rtn e-tp
tie - point Rth e-a
Rin tp-a
7279532

ambient

Fig. 15 Thermal model Ry j¢ = 18 K/W.

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 15 30 45 60 75 K/W
Rih e-a 580 445 350 290 245 K/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. Mounted as given in Fig. 2 the thermal resistance Ry, p-g is 70 K/W.

2. Mounted with copper laminate of 1 cm? per lead Rt tp.g is 55 K/W.

3. Mounted with copper faminate of 2,25 cm? per lead Ry tp-a is 45 K/W.

Note
Any temperature can be calculated by using the dissipation graph (Fig. 5) and the above thermal model.

April 1982 ( Mu||ard U



BYV96D
BYVO6E

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 | BYVOBE

Repetitive peak reverse voltage VRRM max. 800 1000 Vv
Continuous reverse voltage VR max. 800 1000 Vv
Average forward current IF(AV) max. 1,5 A
Non-repetitive peak forward current IFSM max. 35 A
Non-repetitive peak reverse energy ERsm max. 10 mJ
Reverse recovery time ter < 300 ns

MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-57.
=081
@ :?L__:C@:: - 4max
' i
| |
- 3.81 (o le 28 *\4 7 i - -
max mln mln TRt 2

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 | BYVO6E

Repetitive peak reverse voltage VRRM max. 800 1000 Vv
Continuous reverse voltage VR max. 800 1000 V
Average forward current (averaged -
over any 20 ms period)
—  Ttp=550C; lead length 10 mm lE(AV) max. 15 A
—»  Tamp =550C; Fig. 2 IF(AV) max. 08 A
Repetitive peak forward current IFRM max. 10 A
Non-repetitive peak forward current
(t = 10 ms; half sine-wave) Ti = Tjmax
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 ERsMm max. 10 mJ
— Storage temperature Tstg —65to+175 ©C
— Operating junction temperature TJ- max 175 ocC
THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to tie-point
at a lead length of 10 mm Rthj-tp = 46 K/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 Rthi-a =100 KW
50—
s
T —— -~
o
— 7 {«l i i
-]— K —+ ct 5;0
! :
\
— . J
—»‘ !4-2
o
f
7272733 N
Fig. 2 Mounted on a printed-circuit board.
April 1982 ' d Lt}
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Avalanche fast soft-recovery rectifier diodes

BYV96D
BYV96E

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Forward voltage
lIg=3A
IF=3A;TI=T5 max
Reverse avalanche breakdown voltage
Ig =0,1mA
Reverse current
VR = VRRM max: Tj=165 oCc
Reverse recovery when switched from
Ig=1AtoVR=>30V with
—dig/dt =20 A/us
recovered charge
recovery time

Maximum slope of reverse recovery current
when switched from Ip =1 Ato VR > 30 V;
—dIp/dt=1 Alus

6 7282242
I [
Il 1
typ {41 max ]
Ie Vg -L:r—r VE
(A}
/
4 1 H /
hBL
Ul 7
7
N
NEMETi
T
7
17
2 l
Y
A4 117
7
41 1/
2 4
2
A
V.
0
0 1 VELV) 2
Fig. 3 ————Tj=25°C;———Tj=ijax.

BYV96D | BYV96E

VE < 18 16 v*
VE < 1,35 1,356 v*
V(BR)R > 900 1100 v
IR < 150 HA
Qs < 400 " nC
ter < 300 ns
[digidt| < 5 Alus
Ie / dig/dt
-~ tr— i
e ———
* t
10%
\
Qs "~ dlg/dt
'R
VF

— i

\ v, t

N

7282613

Fig. 4 Definitions of t . and Qg.

* Measured under pulse conditions to avoid excessive dissipation.
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BYV96D

BYV96E
3 7282243 7284226
|dig/dt|
(A/us)
. 3252 100
(W) a=J s,
I / y 115?
av 1,42 +—
2 4 80
/
]
- ri 60
Y
Y 1/
/ /
/
1 v/ 40
ey 4 »
0 0
0 10 20
0 T IRay) (A 2 —dIg/dt (A/ps)
Fig. 5 Steady state power dissipation Fig. 6 Maximum slope of reverse
(forward plus leakage current) recovery current. Ti =2650C.

excluding switching losses as a function
of the average forward current.
The graph is for switched-mode application.

a=Ir(RMS)/IF(AV): VR = VRRM max

VR

50%

="

7282241

April 1982} r Mullard C,



Avalanche fast soft-recovery rectifier diodes

BYV96D
L BYVO6E

7286582
1,6 =2
lead length
'F(Av) 10 mm
(A) 15 \
1,2 S
\{
N
08
N

N
: A

N\

0 40 80 120 160
Tip 90

Fig. 7 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 = VRRM max: 0 = 50%;
a=1,57.

7786581

1
'F(AV) \
(A) \
08

0.6

A

02 \
\

0 \

0 40 80 120 160
Tamb (°c)

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 = VRRM max: 8 =50%; a= 1,57,

103 7288514 200 7288515
Vgp=V,
IR R~ VRRM |
(u) . e et S O
j
102 —4 (°c) e
A
)
max
10 100
7
pd -
'| e
BYV96D |
BYVO6E
[
10-1 0 , T
0 100 200 0 500 1000
T; (°c) VR (V)

Fig. 9 Reverse current as a function of Fig. 10 Maximum values junction

junction temperature. VR = VRRMmax- temperature,
) M “ d April 1982
v unar



|
BYV96D
BYV96E
2 7282625
IF =
1 —
3A
]
] 2A
1~ ‘/
Qs 77 < =T1A
(uC) /// 1]
7
r
1~
0,1 Zd
max 1
0,02 2
10~1 1 10 ~dlg/dt (A/ps) 10
Fig. 11 Maximum values; Tj = 25 OC (see also Fig. 4).
0 7282620
Qg
(nC)
IF =
oA
L —14A
34
1 P o —t 2 A
A 1
//’/// 1A
s -
7
et
max
10— 2
10~1 1 10 _gig/dt(A/us) 10

Fig. 12 Maximum values; Tj = 140 OC (see also Fig. 4).
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BYV96D

Avalanche fast soft-recovery rectifier diodes

BYV96E
10 7282621
trr
(us)
Ti=140°C [~ I~ < = [
| e S —
; = -~ = T~y
25°¢ I~ TN -
'
1 h‘ F"‘\ | ...N§~ \\ 5A
N
N AN SA
N
NN 1A
1A ——
101
-1
10 1 10 _dig/dt (A/ps) 10?

Fig. 13 Maximum values (see also Fig. 4).
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BYVQ6D
BYVO6E

OPERATING NOTES

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

junction

thj-e
envelope
Rthevtp
tie - point ] Rihe-a
F‘th tp-a
7279532

ambient

Fig. 14 Thermal model. Rip, j.e = 18 K/W.

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
Rih e-tp 15 30 45 60 75 K/W
Rthea 580 445 350 290 245 K/W

The thermal resistance between tie-point and ambient depends on the mounting method; for mounting
on a 1,6 mm thick epoxy-glass printed-circuit board with a copper-thickness > 40 um, the following
values apply:

1. Mounted as given in Fig. 2 the thermal resistance Ryh tp-a is 70 K/W.
2. Mounted with copper laminate of 1 cm? per lead Rip tp-a is 55 K/W.
3. Mounted with copper laminate of 2,26 cm? per lead Rth tp-a is 45 K/W.

Note
Any temperature can be calculated by using the dissipation graph (Fig. 5) and the above thermal model.

Ao 192 ( Mullard v



BYW54 to 56

=
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 | BYW55 | BYW56

Crest working reverse voltage VRwm  max. 600 800 1000 V
> 650 900 1100 VvV
Reverse avalanche breakdown voltage V(BR)R < 1000 1300 1600 V
Average forward current 'F(Av) max 2 2 2 A
Non-repetitive peak forward current IEsm 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.
:: ~oa
—gmax
— 3,81 - 4; ~>¢ fl‘— —
max rnm max mln 7277554 2

The marking band indicates the cathode.

The diodes are type-branded.

& Products approved to CECC 50 008-015 available on request.
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BYW54 to 56

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYW54 | BYW55 | BYW56

Crest working reverse voltage VRwM Mmax. 600 800 l 1000 V
Continuous reverse voltage {Fig. 9) VR max. 600 800 1000 V
Average forward current (averaged
over any 20 ms period);
—»  Typ=350C; lead length 10 mm IE(AV) max. 2 A
Tamb = 75 ©C; Fig. 2 mounting IF(Ay) max. 08 A
Repetitive peak forward current lERm  max. 12 A
Non-repetitive peak forward current
(Figs 7 and 12) t= 10 ms, half sinewave IESM max. 50 A
Non-repetitive peak reverse power
dissipation (t = 20 us; half sine-wave);
Ti = Tj max prior to surge Prswm  max. 1 kW
Non-repetitive peak reverse avalanche
mode pulse energy; Ig =1 A;
Tj = Tj max Prior to surge; with
inductive load switched off ERgm  max. 20 mJ
Storage temperature Tstg —65to +175 ocC
Junction temperature T; 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 jtp 46 K/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 Rth j-a 100 K/wW
«——80———
1272733
Fig. 2 Device mounted on a printed circuit board.
Aprit 1982 M ll d \v’
uliar v



Controlled avalanche rectifier diodes BYW54 to 56

CHARACTERISTICS

BYW54| BYWS55 | BYW56

Forward voltage; Tj =250C*

lg=1A VE < 1 1 1V

IF=10A VE < 1,65 1,65 165 Vv
Re;/ers_e;\{lalar:h;b_rezakt(j)%wn voltage v > 650 900 1100 v

R=0.1mA; Tj=25 (BRIR < 1000 | 1300 | 1600 v

Reverse current £

VR = VRWM max: Tj=25°C** IR < 1,0 HA

VR = VRWM max;Tj=100°C IR < 10 A
Reverse recovery charge when switched

fromlg=1Ato VR = 30 V with

—dlp/dt=5 A/us; Tj=25 oC Qg typ. 3 uC
Reverse recovery time when switched

fromlg=1AtoVR>30V

with —dIg/dt =6 A/us; Tj = 25 OC ter typ. 25 us
Diode capacitance —

VR=0V;f=1MHz Tj =250C Cq typ. 50 pF —

1
F I
dl¢
dt
-t ———»
’ time
‘._
10%
100°/0
Qg l
7Z70734.2A
Ig
Fig. 3 Definitions of t and Q.
* Measured under pulse conditions to avoid excessive dissipation.
** Hluminance <500 lux (daylight); relative humidity <65%.
3
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BYW54 to 56

7288033.1
4
-]
(W)
3 1,57
2 1,42
25y 7
/
2 / /,
A
a=3 / 7
A
7/
1 7
Fig. 4 Steady state power dissipation
(forward plus leakage current excluding
switching losses) as a function of the
0 average forward current.
0 ! 2 3 a=IF(RMS)/'F(AV); VR = VRWMmax-
IF(av) (A)
3 7288034.1
IF(AV)
(A)
2
=10mm
N 15
LN 20
.
gy oy 4 AN z
N
1 NN Fig. 5 Maximum average forward current
N NN Y as a function of the temperature.
N\ N The curves include losses due to reverse
NBN current.
SN a=1,57; VR = VRWMmax: | = lead length
T = tie-point temperature
———— T = ambient temperature and
0 device mounted as shown in Fig. 2.
0 100 T(%) 200 :
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Controlled avalanche rectifier diodes BYW54 to 56

7277568
T:=T
PRsm ] imax
(W)
103
N
.
\
N
\\~
102
1 10 102 103 tp (us)
3 . . . 7277559
Fig. 6 Maximum permissible non-repetitive peak reverse power
dissipation in the avalanche region. PR ——--PRrsm
O time
60 7277560
VAWAN
IFsm
(A) time
AN
N
N\
y
40 C
\ h)
AN
N
N
>
3
U
20 ™ <
NS
-~ -
N ~
P
T — -3
-
- Sy
1
0 1T 11
10-2 107! 1 10 gduration (s) 102

Fig. 7 Maximum permissible non-repetitive peak forward current based
on sinusoidal currents {f = 50 Hz) -
————— Tj= 25°0C; Vg =0.

Tj = Tj max Prior to surge; VR = VRWM max-
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BYW54 to 56

103 72727251
VR = VRWMmax
'R
(nA)
102 A
7
y
4
fmax
10 .
V4
"
1
10!
0 100 T (°cy 200
Fig. 8.
15 72727240
|
I i
I
F
(A) L
10
max Vg ';
/
Tj=150°C L{T;=25°C
5 LA
/
2
L4
4
0
0 1 VE (V) 2
Fig. 10.

7272727.1

f = 50 Hz; sine-wave
200 Rthj.a= 100 °C/W
7] H
T
P
150 VR
100
50
<] Wi ©
w n [Ve]
E 212
| >] >
@ @ o
0 A " n
500 1000 1500
VR. V (V)
Fig. 9. R TRWM
60 7277556
f=1MHz
Tj=25°C
Cd
(pF)
40
20
\\
4 typ
0
0 50 VR (V) 100
Fig. 11.
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Controlled avalanche rectifier diodes BYW54 to 56

300 7288036

[ HARRE TTT1 1111

| HNERE IHEE 111

C <50uF 100 uF 200uF

Vi(rms) L E e ?Eoipll:
(V) = =SSR
-
4
ATt T} 500uF
200 ] = =
poot
ot ot
[ -
1
A
/i
100
/i
J
/
0
0 1 2 3 Ry (22) 4

Fig. 12 Minimum values of series resistance (Ry), including the transformer resistance, required to limit
the initial peak rectifier current with capacitive load. The possibility of the following spreads are taken
into account: mains voltage + 10%; capacitance + 50%, resistance —10%.

7288032

Fig. 13 Test circuit series resistance (Ry).
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BYWS54 to 56

103 7288037
Zthj-a
(K/W)
102
.
/’
—'/
10 ///’—
=
’f
/
1
]
107! 2 1 2
1074 10-3 10~ 10° 1 10 time (s) 10

Fig. 14.

Device mounted on a printed circuit board (see Fig. 2).
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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

Rth e-tp
tie - point O Rihe-a
Rth tp-a

7279532

ambient

Fig. 15 Thermal model. (Rth j¢ = 18 K/W).

By using this thermal model and the dissipation graph (Fig. 4) any temperature can be calculated.

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 15 30 45 60 75 K/W
Rthe-a 580 445 350 290 245 K/W

The thermal resistance between tie-point and ambient depends on the mounting method. For compon-
ents on a 1,5 mm thick epoxy-glass printed-circuit board with a copper-thickness = 40 um:

1. Mounted as given in Fig. 2 the thermal resistance Rih tp-a is 70 K/W.
2. Mounted with copper laminate of 1 cm? per lead Ry}, tp-a is 55 K/W.
3. Mounted with copper laminate of 2,25 cm? per lead Ryp tp-a is 45 K/W.

\\’v’ Mu“ard w (April 1982 9






BYW95A: 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.q.
during flashover in the picture tube).

QUICK REFERENCE DATA

BYW95A| B { c

Repetitive peak reverse voltage VRRM max. 200 | 400 | 600 V
Continuous reverse voltage VR max. 200 | 400 | 600 V
Average forward current IF(Av) max. 3 A
Non-repetitive peak forward current IEsm max. 70 A
Non-repetitive peak reverse energy ERsm  max. 10 mJ
Reverse recovery time ter < 250 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-64.

a N k ¥
;__;z_w__u_l_;ﬁ?,i
| |4
45 - '
max min max min 7277826

>

The marking band indicates the cathode.

The diodes are type-branded.

‘:’ Mullard W ( April 1982 1



BYWQ5A; B; C

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BYW95A [ B [ c

Repetitive peak reverse voltage VRRM  max. 200 | 400 | 600 V
Continuous reverse voltage VR max. 200 | 400 | 600 V
Average forward current (averaged
over any 20 ms period)
—s Typ =60 °C; lead length 10 mm IF(AV) max. 3 A
— Tamb =65 °C; Fig. 2 IF(AV) max. 1,25 A
Repetitive peak forward current IEFRM max. 15 A

Non-repetitive peak forward current

(t = 10 ms; half sine-wave) Tj=Tjmax

prior to surge; VR = VRRMmax IESM max. 70 A
Non-repetitive peak reverse avalanche

energy; Ig = 400 mA; Tj = Tj max

prior to surge; with inductive
load switched off ERsm  max. 10 mJ
Storage temperature Tstg —65to+ 175 ocC
— Qperating junction temperature Ti max. 175 oC

THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to

tie-point at a lead length of 10 mm Rthjtp = 25 K/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 K/W

7272733 !

Fig. 2 Mounted on a printed-circuit board.

Aerl 1982 ( Mullard N



Avalanche fast soft-recovery rectifier diodes BYW95A; B; C

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
BYW95A ‘ B | c

Forward voltage

IF=5A VE < 15| 16| 15Vv*
Ig=5A; Tj =Tj max VE < 1,25 | 1,25 | 1,25 v *
Reverse avalanche breakdown voltage
IR=0,1mA V(BR)R > 300 | 500 | 700 V
Reverse current -
VR = VRRMmax: Tj=165°C IR < 150 HA
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 [p=1Ato VR =30V
with —dIg/dt =1 A/us |digrdt] < 6 Alus
15 7282246 |
F / dig/dt
'r
(A) -~ - *
typ max | =3 1
Ve Ve f
10 17 10%
Qg \\
115 dig/dt
1711/ iR
L7
T VE
4
7
5 I
/ — !
7 vr t
'l
y
y; i
/]
\
0 : R 7282613
0 1 Vg (V) 2
Fig.3 — Tj=250C; — — — Tj = Tjmax- Fig. 4 Definitions.

* Measured under pulse conditions to avoid excessive dissipation.

\VJ Mu“ard W (April 1982 3



BYWO5A; B; C

7282247 ) 7282248.1
6 TN TTTTTT
T\\ lead length
‘ 15 10mm
P F(AV) \C
(W) a=3 2,5 121,57 (A) <
y | N
1 25
4 1,42 ) \
4 AV
N \
/ / AAY
A WAY
A AN
/
Y 1/ /
2 / 1
\
\\
= n/4
v
0 0 1
o 200
2 'F(AV)(A) 4 0 100 Ttp( C)
Fig. 5. Fig. 6.
7284225
Fig. 5 Steady state power dissipation (forward
Ile/dt' plus leakage current) excluding switching losses
(A/us) as a function of the average forward current.
100 The graph is for switched-mode application.
a=IF(RMS)/'F(AV): VR = VRRMmax
4
0
80 ‘ '50 Azl
f t
4
60 VR 7282241
A
40 / Fig. 6 Maximum average forward current as a
function of the tie-point temperature; the
curves include losses due to reverse leakage.
7 4 The graph is for switched-mode application;
20 VR = VRRMmax: 8 =50%;a=1,7.
00 10 20 Fig. 7 Maximum slope of reverse recovery
—dIg/dt (A/us) current. Tj = 25 OC.
Fig. 7.
4
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Avalanche fast soft-recovery rectifier diodes BYW95A; B; C

15 7282249.1
\
'Fav)
(A)
1
\
0.5 X
Fig. 8 Maximum average forward current as &
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;
0 VR=V ;6 =50%;a=157
R RRMmax: 0] o7
0 100 Tamb (°C) 200
103 7288514 200 i 7288516
In VR=VRRM VRRM
PR S———— A
(uA) - - ——
j
102 // (°c)
A
)
max
10 100
4
7
1 7// A B c
10-! 0
0 100 10, 200 0 200 400 600 800
Tj (°c} Vg (V)
Fig. 9 Reverse current as a function Fig. 10 Maximum values junction

of junction temperature. VR =VRRM max: temperature as a function of reverse voltage.
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BYWO5A; B; C

- —dlg/dt (A/ps) T . . . ' 7282614
y U i 2H 5+1110 161420 f (kHz)
15~ 19 20 y
N 7
N 4 y
L 12 uy ]
N 4 p
g 2,
I~ [ ITAW.
0,4
H 4 2 0 : -
FE { T 200
0,5 N - - Ve
(V)
N
N 400
1 T
* N
APR(AV) NC 600
(w) | 11
LLls 11

Fig. 11 Nomogram: power Ioss(APR(AV)) due to switching only. To be added to steady state power
losses (see aiso Fig. 4).

10 7282619
ter
(ps)
.= (e}
T‘ =140°C \.~"=1- -
ey \\\\ \i.
1 ~
25°C == —_— k— Ig=
— —nr ~~I5A
‘\
NN NN /5A
\ N1A
N1a
101 ; 2
10~ 1 10 _dig/dt(A/ps) 10

Fig. 12 Maximum values; for definitions see Fig. 4.
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BYWO5A; B; C

Avalanche fast soft-recovery rectifier diodes

1 7282617
'F=
5A
~—14A
o]
15
Qs %7208
(uC)
2%
’ -
1
A
10~1 <
7
e
LA
10_2 -1 2
10 1 10 _le/dt (A/us) 10
Fig. 13 Maximum values; Tj = 25 OC. For definitions see Fig. 4.
10 7282618
Q,
(uC)
IF =
5A
1 ——J4A
— 3A
TP ———2A
1
//’; gl
=~ = /.4’
|1
A
10-1 4
10~ 1 10 —dIg/dt (A/us) 102

Fig. 14 Maximum values; Tj = 140 OC. For definitions see Fig. 4.
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BYW95A; B; C

OPERATING NOTES

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

junction
@,

7279532

ambient

Fig. 16 Thermal model. R je = 12 K/W.

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-a 410 300 230 185 155 K/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. Mounted as given in Fig. 2 the thermal resistance Rih tp.a is 70 K/W.

2. Mounted with copper laminate of 1 cm? per lead Rthtp.a is 55 K/W.

3. Mounted with copper laminate of 2,26 cm? per lead Rp tp. is 45 K/W.

Note
Any temperature can be calculated by using the dissipation graph (Fig. 5) and the above thermal model.

( Mullard o



BYW96D
BYWO96E

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 | BYWO6E

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 IESM max. 70 A
Non-repetitive peak reverse energy ERsm max. 10 mJ
Reverse recovery time trr < 300 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-64.

2 SN PP
—/—3 { — ] *n:,qx
28 28 1

45 - ‘4— _>‘¢ 50 »'4— E—
max min max min 7777826

>

The marking band indicates the cathode.

The diodes are type-branded.

<
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BYW96D
BYWOG6E

RATINGS

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

BYW96D | BYWOGE

Repetitive peak reverse voltage VRRM max. 800 1000 V
Continuous reverse voltage VR max. 800 1000 V
Average forward current (averaged
over any 20 ms period)
Tip = 50 OC; lead length 10 mm IF(AY) max. 3 A
Tamb = 55 ©C; Fig. 2 IF(AY) max. 1,25 A
Repetitive peak forward current IFRM  max. 15 A
Non-repetitive peak forward current
{t=10 ms; half sine-wave) T = Tj max
prior to surge; VR = VRRMmax lESm max. 70 A
Non-repetitive peak reverse avalanche
energy; |g = 400 mA; T] = 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. 175 oC
THERMAL RESISTANCE
Influence of mounting method
1. Thermal resistance from junction to tie-point
at a lead length of 10 mm Rthjitp = 26 K/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 KW
7272733 ?
Fig. 2 Mounted on a printed-circuit board.
April 1982 Mull d 1N}
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Avalanche fast soft-recovery rectifier diodes BYW96D
BYWQ96E

CHARACTERISTICS
Tj=25 OC unless otherwise specified

BYW96D | BYW96E
Forward voltage

IF=56A VE < 1,5 15 v*

IF=5A;Ti= Tj max Vg < 1,25 1,25 Vv*
Reverse avalanche breakdown voltage

IR =0,1mA V(BR)R > 900 1100 V
Reverse current

VR = VRRMmax: Tj= 165 °C IR < 150 uA

Reverse recovery when switched from
lIg=1Ato VR =30V with
—dlg/dt =20 A/us

recovered charge Qg < 400 nC
recovery time tr < 300 ns
Maximum slope of reverse recovery current
when switched from Ip =1 Ato VR>30V
with ~dIg/dt = 1 A/ps [dig/at| < 5 Alus
15 7282246
'e dIE /dt
Ie /
(A) -t —» {
typ max | mm— T
| e e ¥
0 \NIT 1A ~_ 10%
Q N~
i | s dig/dt
R
AL v
e s :
7
5 l
N — |
71/ t
A7 \ vr
/ N
a \"
0 ; R 7282613
0 Toveivy 2
Fig. 3 —— Tj=25 oC; — — — Tj = Tj max Fig. 4 Definitions.

* Measured under pulse conditions to avoid excessive dissipation.
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BYW96D

BYWO6E
6 7282247 7284226
|dig/dt|
(A/us)
P
W) 100
a=3 2512157
4 ]
I/
1,42 1
4 / 80
TAA 4
A LA 60
/
iV y
{1/ /
2 / 40
y
A
— 20 4
— 7 p s
SE——— /. //
| 0 0
‘ 10 20
0 2 Ipav Al 4 ~dig/dt (A/pus)
Fig. 5 Steady state power dissipation (forward Fig. 6 Maximum slope of reverse
plus leakage current) excluding switching losses recovery current. Tj = 25 oC.
as a function of the average forward current.
The graph is for switched-mode application.
a=Ir(RMS)/IF(AV): VR = VRRMmax
50%
r
t
VR 7282241
April 1982 M II d \v’
unar v



Avalanche fast soft-recovery rectifier diodes

BYW96D
BYWOG6E

3 7286584
\ lead length
10 mm
'F(AV) \
(A) NN
) 25\\
N \\
\\\
RNNY
1 \
A\
[
0 40 80 120 160
Tip (9C)

Fig. 7 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: 8 = 50%; a = 1,567.

7286583

IF(AV)
(A)
1,2

08

. N
i \

; \

0 40 80 120 160
Tamb (°cy

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.

109 7288514 200 7288529
VR = VRRM
'R RT — — VRRM {—
(uA) S~ 13~
e T —
102 A (9¢)
4
/| g
max
10 100
7
pd
[a] w
s T3
! aii gl 2
S5
o (2]
10-1 0
0 100 T (%) 200 0 500 Vg (V) 1000
Fig. 9 Reverse current as a function Fig. 10 Maximum values junction
of junction temperature. VR = VRRM max- temperature as a function of reverse
voltage.
\" M Il d April 1982
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BYW96D
BYWO96E \_
) 7282626
'F =
: _-—5A
4A
HH——13A
/ ]
Pt 2A
,// 3
[
Q, s 1A
T
(uC) A/// 1]
=
/1/
/
i
Z
0,1
max
—
0,02 2
10-1 1 10 _dig/dt(A/us) 10
Fig. 11 Maximum values at Tj= 25 OC (see also Fig. 4).
10 7282622
QS
(uC)
IF =
5A
L —aA
BB e R\
ZZaill 24
1 o
7
yo TA
A -
/
//
max
10-1 - 2
10~ 1 10 _dig/dt(A/us) 10

Fig. 12 Maximum values at T; = 140 OC (see also Fig. 4).
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Avalanche fast soft-recovery rectifier diodes BYW96D

BYWO96E
10 7282623
trr A
(ps) — T;=140°C =
j = B=
N~ N =~ ~1
o o~ ~ T 1~
25°C . T ——IN T ~_ |'F=
Y N'\ ~d
1 \‘ \:\5_ 5A
- 5A
\\ \t
~N
N N TA
1A
10~ -
10 1 10 _dip/dt(A/us) 10

Fig. 13 Maximum values. For definitions see Fig. 4.
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BYW96D
BYWO6E

OPERATING NOTES

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

junction

thj-e

envelope

Rth e-tp

tie - point

e

7279532

F*th tp-a

ambient

Fig. 14 Thermal model. Rip j.e = 12 K/W.

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 K/W
Rth e-a 410 300 230 185 155 K/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 u m, the following
values apply:

1. Mounted as given in Fig. 2 the thermal resistance Ryn tp-a is 70 K/W.

2. Mounted with copper laminate of 1 cm? per lead Ryp, tp- is 55 K/W.

3. Mounted with copper laminate of 2,25 cm? per lead Rih tp-a is 45 K/W.

Note
Any temperature can be calculated by using the dissipation graph (Fig. 5) and the above thermal model.

April 1982 ( Mullard \:j



MAINTENANCE TYPE 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 VvV
Average forward current Ipayy max, 0,5 A
Non-repetitive peak forward current lpsm max, 15 A
MECHANICAL DATA Dimensions in mm —
DO-14 —
not tinned
2 / AN 2
ma max
— ,1— —| -—
s a ’ \ K__ Yose
[o] —— /1 ) 3 1 =
s j max
»l 3 e e 254 73 >l 29 -
max min max min 7269748
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).
1
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BYX10

All information applies to frequencies up to 400 Hz.

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

Voltages
Crest working reverse voltage VRWM
Repetitive peak reverse voltage (6 < 0.01) VRRM
Non-repetitive peak reverse voltage (t < 10 ms) VRsM
Currents

Average forward current (averaged
over any 20 ms period)

with R load; VRWM = VRWMmax Ipav)
VRWM =60V IF(AV)
Repetitive peak forward current IFRM

Non-repetitive peak forward current
(t = 10 ms; half-sine wave) T =150 °C prior to surge Ipgym

Temperatures

Storage temperature Tstg
Junction temperature Tj
CHARACTERISTICS
Forward voltage

IF=2A;T]-=ZS°C Vg
Reverse current

VR =800 V; T, = 125 °C IR

- . - 0
Vg =800 V; Tj = 25°C IR

max. 800 V
max. 1600 V
max. 1600 V

max. 0.36 A

max. 0.5 A

max. 3 A

-65t0+150 ©C

5 0
max. 1304 C

< 1.6 v b
< 50 pA
< 1 uA

1) Measured under pulse conditions to avoid excessive dissipation.

) September 1972 ( Mu“ard
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Cv8805
Cv8308

SILICON CONTROLLED AVALANCHE DIODES e

Silicon controlled avalanche diodes in glass envelopes, intended for telephony applications.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134).
Continuous reverse voltage; CV8805 VR max. 150 \"
Cv8308 VR max. 60 \

Repetitive peak reverse voltage VRRM max. see note
Forward current (d.c.)

(see also derating curve, Fig. 3) g max. 250 mA
Repetitive peak forward current;

tp <10 ms; § <0.025 IFRM max. 10 A
Non-repetitive peak forward current

half-sinewave; t = 10 ms lEsm max., 20 A
Power dissipation

(see also derating curve, Fig. 4) Piot max. 250 mwW
Repetitive peak reverse power dissipation PRRM max. see note
Non-repetitive peak reverse power dissipation

(duration 10 us) PRrsm max. 600 w
Operating ambient temperature Tamb 0 to 100 oc
Storage temperature Tstg 0 to 100 °c

Note: The repetitive peak reverse voltage and the peak reverse current are limited by the peak reverse
power dissipation (see Fig. 5).

MECHANICAL DATA Dimensions in mm

Fig. 1

2 k__ ¥ 0.458

T — ] 3 E—f 0.864
5.0 25.4 o 7.62 25.4
max * min max min M0420

The standard registered CV8805, 8308 outline is as shown above. The Mullard outline, SOD—57,
conforms fully with this. For details see page 2.

% Products approved to CECC 50 001-020 (specification available on request).
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Cv8805

Cv8s308
CHARACTERISTICS Dimensions in mm
Fig. 2 SOD-57
a k v
| —3 | c;; o8l
| |
! ' |
. | |
8 4.57 28
el :\21 ‘¢ - 7:"“4—*— —>1¢max~>‘<-——mm - 7%)%%1
The marking band indicates the cathode
CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated
Reverse current
—— VR=150V CV8805 IR < 1.0 HA
— VR=60V Cv8308 IR < 1.0 uA
— VR =150 V; Tamp = 100°C; CV8805 IR < 100 uA
VR =60 V; Tamp = 100 °C; CVv8308 IR < 100 uA
Forward voltage
I =250 mA both types VE < 09
IF=25mA both types VE > 0.5 Y
Avalanche breakdown voltage
IR=1.0mA Cv8805 V(BR)R > 200 \"
CVv8805 V(BR)R < 280 \
IR=20mA Cv8308 V(BR)R > 80 \Y
Cv8308 V(BR)R < 140 \Y
Capacitance
VR=10V;f=1MHz both types Ctot < 150  pF

e ( Mullard <



Cv8805

Silicon controlled avalanche diodes Cv8308
300 M0421 300 Mo‘i”l_zq
'r Piot
(mA) (mW)
200 \ 200 \
\ \
\
\ \
100 N, 100
\
0 = 0
0 50 Tymp(°C) 100 0 50 Tymp(°C) 100
Fig. 3 Max. aillowable forward current Fig. 4 Max. allowable power dissipation
versus ambient temperature. versus ambient temperature.
M0423
320 M
\\
N
\\\
102 ~=
PRRM SN
(W) e
\\
\.\\
NN
10 ~
T~
N
1 - 2
10-2 10-1 1 10 time(ms) 10

Fig. 5 Repetitive peak reverse power versus conduction time of the diode; PE=0;Tamp = 0to +65 OC;
The pulse repetition frequency is such that the mean reverse power does not exceed 250 mW.
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CVA7026
to 7030
CVA7476

SILICON AVALANCHE RECTIFIER DIODES

Silicon diodes in glass envelopes, capable of absorbing reverse transients, intended for general purpose
applications.

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

CVA7026 | 7027| 7028 | 7029 | 7030 | 7476

Crest working reverse

voltage VRWM max. 100 200 | 400 | 600 | 800 } 1000 V
Repetitive peak reverse

voltage VRRM max. 100 200 | 400 | 600 | 800 | 1200 V
Non-repetetive peak

reverse voltage; t <10 ms VRgy  max. 100 200 [ 400 | 600 | 800 | 1200 V
Continuous reverse voltage

(see Fig. 2) VR max. - - - - — 11000 V
Average forward current; sinusoidal conduction;

resistive load; see derating curve, Fig. 3 IE(AV) max. 0.75 A
Repetitive peak forward current IFRM max. 12 A

Non-repetitive peak forward current;
t = 10 ms; half sinewave;

without reapplied VRwMmax: CVA7026—-7030 IESM max. 15 A
CVA7476 IESM max. 20 A
Operating ambient temperature; CVA7026—7030 Tamb —40 to +125 oc
CVA7476 Tamb —65 to +175 oC
Storage temperature; CVA7026—-7030 Tstg —40 to +125 oC
CVA7476 Tstg —65 10 +175 oc
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-57
a k ¥ 08
— 081
L I ] [ 3 *m ax
’ 381 28 457 |4 28
™ omax ¥ min “max ™ min =

The marking band indicates the cathode

% Products approved to CECC 50 008-015 (specification available on request).
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CVA7026
to 7030
CVA7476

CHARACTERISTICS
Tamb = 25 ©C unless otherwise stated
Reverse current

at VRRMmax all types
at VRRMmax: Tamb = 126 °C  CVA7026 to 7030
at VRRMmax: Tamb = 175 °C CVA7476

Forward voltage

Ig=25A
Breakdown voltage
IR =0.5mA CVA7476
CVA7476
NOTE

IR
IR

VF

V(BR)R
V(BR)R

20
300
300

1.15

1250
2000

pA
uA
uA

The CVA7026—7030 and CVA7476 are in some minor aspects specified differently from the types
CV7026—7030 and CV7476. They are, however, regarded by the original approval authority as direct

replacements and may be used as such.

e ( Mullard
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CVA7026

Silicon avalanche rectifier diodes to7030
CVA7476
1000 MO417
CVA7476
VR \
V)
500
0 °
—100 0 100 Tamb{°C) 200
Fig. 2 Maximum continuous reverse voltage versus ambient temperature.
1000 M0418
T TTTT]
curve (1) for CVA7026 to 7030
[TTTTTIT]
curve (2) for CVA 7476
IF(AV)
(mA) N
(1)K
500
\
\ (2)
(2) (1)
M\
\
o \
—100 0 100 Tamb(“C) 200
Fig.3 Maximum allowable average forward current versus ambient temperature.
— July 1982
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IN4001G
to
IN4007G

SILICON DIFFUSED RECTIFIER DIODES

A range of silicon rectifier diodes for general purpose use.

QUICK REFERENCE DATA

1N4001G | 40026 | 4003G | 4004G | 4005G | 4006G | 4007G

Repetitive peak

reverse voltage VRRp — max. 50 100 200 400 600 800 1000 Vv
Continuous

reverse voltage VR max. 50 100 200 400 600 800 | 1000 V
Average forward current IF(AV) max. 1 A
Repetitive peak forward current IFRM max. 10 A
Non-repetitive peak forward current IFsm max. 30 A
MECHANICAL DATA Dimensions in mm

Fig.1 SOD—57 The diodes are type branded.

a k ¥
@ — — o8t
3
J 381 L 28 . a,suL__ 28
max min max min 7277551

band indicates cathode

\:’ Mu“ard W (December 1981



IN4001G
to
1IN4007G

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

Voltages
1N4001G | 4002G | 4003G | 4004G | 4005G | 4006G | 4007G

Repetitive peak

reverse voltage VRRM — max. 50 100 200 | 400 600 800 | 1000 V
Continuous

reverse voltage VR max. 50 100 200 | 400 600 800 (1000 V
Currents

Average forward current
(averaged over any 20 ms period)

up to Tymp = 75 °C IF(AV) max. 1 A

at Tymp = 100 °C ) IF(AV) max. 0.75 A
Forward current (d.c.)

up to Tamp = 76 °C Ig max. 1 A
Repetitive peak forward current IFRM max. 10 - A
Non-repetitive peak forward

current (half-cycle sinewave, 60 Hz) IEsm max. 30 A
Temperatures
Storage temperature Tstg —65 to +175 oC
Junction temperature Tj max. 175 ocC
CHARACTERISTICS
Tamb = 25 OC unless otherwise stated
Forward voltage

IE=1Adc. VE < 1.1 \
Full-cycle average forward voltage

IF(av)=1A VE(AV) < 0.8 v
Reverse current

VR = VRmax; Tamb =25 °C IR < 10 uA

VR = VRmax; Tamb = 100 °C IR < 50 HA
Full-cycle average reverse current

VR = VRRMmax: Tamb = 75 °C IR(AV) < 30 KA

December 1981 "
Mullard ()



IN4001G

Silicon diffused rectifier diodes to
IN4OO7G
D8562
10
Ie
(A)

Tamb=100 20 -50°C

NN
™~

10°!

0 : 0.5 1 VE(V) 1.5
Fig.3 Typical values

D85663

(A)

0.5

0 50 100 150 T,mp(°C) 200

Fig.4 Maximum permissible d.c. forward current
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SCHOTTKY-BARRIER DIODES






DEVELOPMENT SAMPLE DATA

This information is derived from development samples B A481
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

U.H.F. MIXER DIODE

Silicon epitaxial Schottky barrier diode with low forward voltage in a DO-34 glass envelope. The diode
is especially designed for u.h.f. mixer applications.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 4 Vv
Forward current (d.c.) : IF max, 30 mA
Junction temperature Tj max. 1256 ©C
Forward voltage

Ig=1mA VF max. 400 mvV
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-68 (DO-34).

055‘--—k a
S = ®

1'27l”> -2 6o 4—1'27 a J 1,6 ‘4_
max ’ max max
25,4 3,04 25,4
min " max min 7283041

(1) Lead diameter in this zone uncontrolled.

The diodes are suitable for mounting on a 2 E (5,08 mm) pitch.
The cathode is indicated by a coloured band.

) Mullard My 1982



BA481

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

Continuous reverse voltage

Ig =10 pA VR max. 4 V
Reverse voltage (peak value) VRM max. 4 V
Forward current (d.c.) If max. 30 mA
Junction temperature Ti max. 126 ©oC

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Forward voltage

lg= 1TmA VE < 400 mV

Ig=10mA Ve < 550 mV
Reverse current

VR=3V IR < 2 pA
Diode capacitance

VR=0;f=1MHz Cq < 1,1 pF
Noise figure at f = 900 MHz * F < 8 dB
Series resistance

IE=5mA;f=1kHz rs < 16 Q

* The local oscillator is adjusted for a diode current of 2 mA.
I.F. amplifier noise Fif = 1,5 dB; f = 35 MHz.

Mev 1682 ( Mullard v}



DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation, It does not necessarily
imply that the device will go into regular production.

BAT81
BAT82
BAT83

SCHOTTKY BARRIER SWITCHING DIODES

BAT81, 82 and 83 are Schottky barrier diodes in miniature DO-34 glass envelopes with an extra

integral pn-junction for protection against excessive voltages such as static discharges. Typical uses are

ultra-fast switching and detection.

QUICK REFERENCE DATA

BAT81 | 82 | 83
40 |50 |60 V

Continuous reverse voltage VR max.
Forward current (d.c.) g max. 30 mA
Junction temperature Tj max. 125 ocC
Diode capacitanceat VR =1V Cg < 1,6 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-34 (SOD-68).
0,55 b a_
max ? —  S—— —
1270 ‘ J 1270 ‘
[ -2 6 —-— e 1,6 -—
max 4 max max
25,4 3,04 25,4
min ! min 7283041

max

(1) Lead diameter in this zone uncontrolied.

The coloured band indicates the cathode.

<

Mullard

April 1982



BATS81
BAT82
BATS83

RATINGS

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

BAT81 ’82 83
40 |50 |60 V

Continuous reverse voltage VR max.
Forward current (d.c.) Ig max 30 mA
Non-repetitive peak forward current
t<1s IFsm max 150 mA
Storage temperature Tstg —55 to + 150 oC
Junction temperature T max. +125 oC
THERMAL RESISTANCE
From junction to ambient when mounted
on a 1,5 mm thick epoxy-glass p.c.b.;
Cu-thickness > 40 um; see Fig. 2 Rthja = 320 K/W
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Forward voltage
IF=1mA VE < 410 mV
m— lg=15mA VE < 1000 mV
— Reverse current
— VR=30V IR < 200 nA
Reverse breakdown voltage
IR =10 uA V(BRIR > 40 |50 |60 V
Diode capacitance
VR=1V;f=1MHz Cq < 186 pF
Reverse recovery*
when switched from |g = 10 mA to
IR =10mA; R =100 Q
measured at Ig =1 mA ter < 1 ns
* Due to the lack of minority carrier injection reverse recovery time only depends on junction
capacitance and circuit resistance.
April 1982 ( M “ d \v’
utiar v



Schottky barrier switching diodes

BAT81
BAT82
BAT83

DEVELOPMENT SAMPLE DATA

Rg=5010 sampling
| I oscilloscope
oo+ g *Rs Ri=500

1261226

Fig. 2 Test circuit.

{nput signal
Rise time of the reverse pulse

Reverse pulse duration
Duty factor

Oscilloscope
Rise time

90%

Va

72613201
input signal output signal

Fig. 3 Waveforms. * Ig =1 mA.

t, = 0,6 ns
tp = 500 ns
§ = 005

tr = 035 ns

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

102 7288530
e s
(mA) //
10 ~
=
7
/
4
, /
J
/
ot /
0 05 Ve (V) 1

Fig. 4 Typical forward current as a function
of forward voltage at Ty = 25 ©OC.

7288531

'R
{(uA)
1
107!
—
_
I~
7
10~2

10 20
VR (V)

Fig. 5 Typical reverse current as a function
of reverse voltage at Ty, = 25 ©C.

o Mullard W (






DEVELOPMENT SAMPLE DATA

This information is derived from development samples BAT85
made available for evaluation. It does not necessarily
imply that the device wilt go into regular production,

SCHOTTKY BARRIER SWITCHING DIODE

BATBSS is a Schottky barrier diode in miniature DO-34 glass envelope with an extra integral pn-junction
for protection against excessive voltages such as static discharges. This diode replaces point contact and
gold-bonded diodes.

QUICK REFERENCE DATA

Continuous reverse voltage VR  max. 30 Vv
Forward current (d.c.) Ig max. 100 mA
Junction temperature Tj max. 125 °oC
Storage temperature Tstg max. —55t0150 °C
Diode capacitance at VR =1V Cq < 10 pF
MECHANICAL DATA Dimensions in mm

Fig. 1 DO-34 (SOD-68).

—bl 1,6 e
max

7283041

(1) Lead diameter in this zone uncontrolied.

The coloured band indicates the cathode.

\3 Mullard w (November 1982



BAT85

RATINGS

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

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

Non-repetitive peak forward current
t<1s

Storage temperature
Junction temperature

THERMAL RESISTANCE

Measured on an infinite heatsink;
at the leads 4 mm from the body
Tamb =26°C

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Forward voltage

iF= 1mA
Ig= 10mA
Ig =100 mA
Reverse current
VR=25V
Reverse breakdown voltage
IR =10 A

Diode capacitance
VR=1V,f=1MHz

Reverse recovery time when switched
from I =10mAto IR =10 mA
R =100 &, measured at IR =1 mA

VR
I
IFRM

IFSm

Tstg
Tj

Rth j-a

VE

VE

V(BR)R

Cd

trr

max. 30
max. 100
max. 300
max. 600
—55 to + 150
max. + 125
= 320
typ. 250
< 400
typ. 500
< 1000
< 2
> 30
< 10
< 5

mA
mA

mA
oC
ocC

K/wW

mV
mV

mV
mV

uA

pF

ns

2 November 1982 ( Mullard
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MICROMINIATURE DIODES






BAS16

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE

Silicon epitaxial high-speed diode in a microminiature plastic envelope. It is intended for high-speed
switching in hybrid thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM max. 85V
Repetitive peak forward current IERM max. 250 mA
Junction temperature Tj max. 175 °C
Forward voltage at | = 50 mA Vg < 1,0V

Reverse recovery time when switched from
IF=10mAtolg=10mA; R =100 Q;

measured at IR = 1 mA ter < 6 ns
Recovery charge when switched from
IF=10mAto VR=5V; R_=500% Qg < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAS16 = A6
- 2,9
2 8 n.1c. 2
0,115 -— 19 —»
0085 ‘ 095 - 3 7268338
I/ B
0 )l e
0,4
4 ' ! 1
1.3 25
I B 12 21
0,1 Y
\ |
- g?g -t —>0 43<— 7266908.4
1,2 0,37
— 08 -—

See also Sol/dering recommendations.

) Mullard W(J“"""’“



BAS16

max. 75
max. 85
max. 250
max. 250
max. 250
-65 to +175
max. 175
= 60
= 280
= 920
< 715
< 855
< 1000
< 1250
< 30
< 1
< 50
< 2
< 1,75
< 6
< 45

mA
mA
mA
ocC
oC

oc/w
oc/w
oc/w

mV
mV
mV
mV

uA

BA

pF

ns

pC

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR
Repetitive peak reverse voltage VRRM
Average rectified forward current 4
(averaged over any 20 ms period) lF(AV)
Forward current (d.c.) g
Repetitive peak forward current IERM
Storage temperature Tstg
Junction temperature T
THERMAL CHARACTERISTICS *
Tj=Px (Rthj.t * Rtht-s * Rths-a) * Tamb
— Thermal resistance
From junction to tab Rihj-t
From tab to soldering points Rth t-s
From soldering points to ambient ** Rths-a
CHARACTERISTICS
Tj=25 OC unless otherwise specified.
Forward voltage
— lg= 1mA VE
— Ig= 10mA Vg
— Ig= 50mA Vg
Ig =150 mA VE
Reverse current
VR=25V;Tj=150°C IR
VR=75V IR
VR=75V;Tj=150°C IR
Diode capacitance
VR=0;f=1MHz C4
Forward recovery voltage (see also Fig. 2)
when switched to Ig = 10 mA; tp = 20 ns Vi
Reverse recovery time (see also Fig. 3)
when switched from |g = 10 mA to Ig = 10 mA;
R =100 ; measured at Ig = 1 mA trr
Recovery charge (see also Fig. 4)
when switched from g =10 mAto VR =5 V;
R =500 Q Qg
| A Measured under pulse conditions. tp < 0,5 ms. If(AV) = 150mA, t(ay) <1 ms, for sinusoidal opera-
‘ tion.
* See Thermal characteristics in GENERAL SECTION.
J— **Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

2 November 1982 ( Mu‘lard

)



Silicon planar epitaxial high-speed diode BAS16

I 1
- 1kn 4500 90%
Ve
Rs=50 0 our oscilloscope

. Ri=500 0%

——ltv [ tp ——= t t

12613291
Iz61327 input signal output signal

Fig. 2 Forward recovery voltage test circuit and waveforms.

Input signal:  forward pulse rise time = ty = 20 ns; forward current pulse duration tp= 120 ns; duty
factor = 6 = 0,01.

Oscilloscope: rise time = t, = 0,35 ns.

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

oo 1 >t fe—t,
t I t
1 10%
[ f ! 1
= |
Rs=500 l =, le DU.T. |’ sampling
| I ] oscilloscope
V=Vr +I¢ xRs B St J Ri=500 v 80%
|- T N —
7261326 input signal output signal

Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal:  reverse pulse rise time = t, = 0,6 ns; reverse pulse duration = tp = 100 ns; duty
factor =6 =0,05. * t;upto Ig = 1 mA.

Oscilloscope: rise time = t, = 0,35 ns.

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

@ Vel
U ]
oscilloscope Vem

Y MPT l R,210MQ |
t
! J ;

o \al
273212 o tPUt sign ! 2690853

—»|

vc,,g%

Fig. 4 Recovery charge test circuit and waveform.

D1 = BAWG2; D2 = diode with minority carrier life time at 10 mA: < 200 ps

Input signal
Rise time of the reverse pulse ty = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor 8 = 0,02

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

\3 Mullard w (March 1978



BAS16

i

7265148.1 7265149.2
300 15
Tj =25°C
I Vg
{mA) typ max (V)
1
200 .' 1
= p=1
1 & =1 {100mA
Il -
T T~
Py
I~ —
100 fi- 0,5 S S F~et10-
P
s S
] i
1 0,1
0 0
0 1 VE (V) 2 0 100 T (°c) 200
Fig. 5. Fig. 6 Typical values.
105 72783121 300 7282716
'R
Y IF(A
/] // (mA)
4
10 ,/ \
- y 200 \
/- 75\//
¥ / A
3| max
10 4 75 N
/ N
(¥ 2sv
7 100 \
102 /
4 ra
N
typ A tvp
10 0
0 100 Tj (°c) 200 0 100 T, (°C) 200
Fig. 7. Fig. 8 Current derating curve.

4 June 1980W (— Mu“ard t’



BAS17

LOW VOLTAGE STABISTOR

Silicon planar epitaxial diode in SOT-23 envelope. This diode is intended for low voltage stabilizing
e.g. bias stabilizer in class-B output stages, clipping, clamping and meter protection.

QUICK REFERENCE DATA

Repetitive peak forward current IEFRM max. 250 mA
Storage temperature Tstg —65 to + 1560 ©C
Junction temperature Tj max. 150 °oC
Forward voltage
Ig= 0,1mA VE 610 to 690 mV
Ig= 1,0mA VE 680 to 760 mV
Igp= 10mA VE 750 to 830 mV
Ig = 100 mA VE 870 t0 960 mV
Diode capacitance
VR=0;f=1MHz Cy < 140 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. Marking code E
BAS17 = A91 —_—

| B 4
0!6 m1 0 2m r 3 7268338
0,4 L.://

} ' ' ¢

1,3 25
o <92 12 21
0,1 '
\ i
085|_|
—- 0’75 -y 0'434— 7Z266908.4
- &g - 0,37

See also chapter So/dering Recommendations.

\3 Mu“ard W (November 1982 1 |



BAS17

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Repetitive peak forward current IERM max. 250 mA
Storage temperature Tstg —65 to +150 oC
Junction temperature Tj max. 150 oc
—* THERMAL CHARACTERISTICS*
Tj=Px (Rthjt * Rth t-s* Rth s-a) + Tamb
Thermal resistance
From junction to tab Rth j-t = 60 oc/w
From tab to soldering points Rth t-s = 280 oC/W
From soldering points to ambient™* Rth s-a = 90 oC/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Forward voltage
Ig=0.1mA VE 610 to 690 mV
Ig=1.0mA VE 680 to 760 mV
Ig=5.0mA VE 73010 810 mV
IF=10mA VE 750 to 830 mV
: {g = 100 mA VE 870 to 960 mV
—— " Reverse current
] VR=4V IR < 5 uA
Temperature coefficient
IF=1mA Sk typ. —-1.8 mV/K
Diode capacitance
VR=0;f=1MHz C4q < 140 pF
* See Thermal characteristics in GENERAL SECTION.
**Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
2 November 1982 M “ d \v’
uliar v



Low voltage stabistor

BAS17

102 7262816.1A
Tj=25 ¢ BAS17
JT 17
Ir
(mA)
10 min }max
f
1
I
|
1 ! §
]
10—1 I
0,25 0,5 0,75 1 1,25
VF (V)

Fig. 2 Forward current as a function of forward voltage.

]
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BAS19
BAS20
BAS21

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

Silicon epitaxial high-speed diodes in a microminiature plastic envelope. They are intended for switching
and general purposes.

QUICK REFERENCE DATA

BAS19 | BAS20 | BAS2?

Continuous reverse voltage VR max. 100 ’ 150 ' 200 v
Repetitive peak reverse voltage VRRM max. 120 200 250 v
Repetitive peak forward current IFRM  max. 625 mA
Junction temperature Tj max. 150 oC
Forward voltage at Ig = 100 mA VE < 1 v
Reverse recovery time when switched from
IF=30mA to Ig =30 mA; R =100 Q trr < 50 ns
measured at IR =3 mA
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAS19 = A8
BAS20 = A81
29 BAS21 = A82
= 2.8 "

0,115 - 1,9 —» 1 1 )
\0,085 ~| 095 ‘* ' n.c.

—— e ——————n 7268338
e/ B U1 O o |
0,4 — |

I ’ 1 ‘
1,3 25
| |02 - 12 21
0,1 |
| b
\ 3] 1
i o g:gg - -’0,43|‘— 7266908.4
1,2 0,37
—- 0,8 -—

See also Soldering recommendations.

u Mu“ard W (August 198C



BAS19
BAS20
BAS21

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BAS19 |BAS20 | BAS21

Continuous reverse volage VR max. 100 150 l 200 V
Repetitive peak reverse voltage VRRM max. 120 200 | 250 V
Average rectified forward current (1)

(averaged over any 20 ms period) IF(AV) max. 200 mA
Forward current (d.c.) IE max. 200 mA
Repetitive peak forward current IFRM  max. 625 mA
Storage temperature Tstg —65 to +150 oC
Junction temperature Tj max. 150 oC
Total power dissipation up to Tamp, = 256 °C Piot max. 200 mw

— THERMAL CHARACTERISTICS*
Tj=Px (Rthj-t + Rth ts ¥ Bths-a) * Tamb

Thermal resistance

From junction to tab Rth j-t = 60 oc/w
From tab to soldering points Rth t-s = 280 oC/W
From soldering points to ambient™* Rth s-a = 90 oc/w

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Forward voltage

I =100 mA VE < 10 V

IF =200 mA VE < 125 Vv
Reverse breakdown voltage (1)

BAS19; Ig = 100 uA V(BR)R > 120 V

BAS20; iR = 100 uA V(BR)R > 200 V

BAS21; I = 100 uA (2) V(BR)R > 250 V
Reverse current

VR = VRmax IR < 100 nA

VR = VRmax: Tj = 150 °C (1) IR < 100 pA
Differential resistance

IF=10mA rdiff typ. 5 Q
Diode capacitance

VR=0;f=1MHz Cyq < 5 pF
Reverse recovery time (see Figs 2 and 3)

when switched from |g = 30 mA to Ig =30 mA;

R =100 ; measured at IR = 3 mA ter < 50 ns

* See Thermal characteristics in GENERAL SECTION. |
** Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm. |
(1) Measured under pulse conditions; Pulse time = tp < 0.3 ms.

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

limited to 275 V. J

2 November 1982 ( Mu“ard \3



BAS19

Silicon planar epitaxial high-speed diodes BAS20

BAS21

1273200

SR

726079 input signal output signal

Fig. 2 Test circuit. Fig. 3 Waveforms; Ig = 3 mA.
Input signal

total pulse duration tp(tot) =2 us

duty factor P =0,0025

rise time of reverse pulse t, =0,6 ns

reverse pulse duration L) =100 ns
Oscilloscope

rise time tr =0,35ns

circuit capacitance* Cc <1pF

*C = oscilloscope input capacitance + parasitic capacitance.

v tpitot) |
-t it
4 7 . —_
our 0%F " 100, g N
Rg=500Q sampling 'F *— tor _" t

\:4’ Mu"ard T (August 1980



BAS19

BAS20
BAS21
Tamb =
200 7282319 25°C | |
L FlM 'FRm
— -l o 42 IF(av)
50°C J 1]
lE(AV) / — i LT
/ — T
[o]
——— T+ 75°C t<0,5ms
i T
//
B
/ =T
B,
A o
7 T+ 125°
//
/ L
0

0 0,5 s 1

Fig. 4 BAS19; maximum permissible average rectified forward current for pulse operation as a function
of the duty factor at Vg = 100 V.

1000 7282320 | |
F —] ] 'FRM
°[ ]
| A
FRM T po L
(mA) =T
t<0,5ms
[NAVAA
500
AL\
\ N
IENENANNNY
\ A N
N N ™~ T =
q R P
™~ ] Tt 50°C
e~ ~ 75°C
m== R
0
0 0,5 5 1

Fig. 5 BAS19; maximum permissible repetitive peak forward current for pulse operation as a function
of the duty factor at VR = 100 V.
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BAS19

Silicon planar epitaxial high-speed diodes BASQO
BAS21
200 7282321 Tafgb=
25°C I r B IERM
L] 'F(Av)
= 50°C 0
[ —tT—1""| Tt
F(AV) S g -1 o T t
(mA) L b==
=T 75°C t<05ms
PR T =a
/ =
1T 1
100 e 100°C
/ L——T—[—
' B, g -
LT 125°C
/f‘?‘
==
_—\”.\— -+
L — — e
0
0 05 6 1

Fig. 6 BAS20/21; maximum permissible average rectified forward current for pulse operation as a
function of the duty factor.

00 7282322
" e r' i lERM
’|
t
'FRM — .
(mA) 5:7
t<0,5ms
T \
\ ' \
500 1 W
D\
} AVELIRN
\\ “\ N R
\ NN
1 \ \\ > bl \‘ - Tamb=
\ SR ~== i 25°C
] ~ o k. 50°C
N ) = 75°C
S 4T 100°C
o 125°C
0 05 s 1

Fig. 7 BAS20/21; maximum permissible repetitive peak forward current for pulse operation as a
function of the duty factor.
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BAS19

BAS20
BAS21
7282316
300 7282315 300 .
'r
! | 'F(AV)
F F(AV)
(mA) {mA) «—T J
T<20ms
200 T 200
N ' VRM up to —<:
120V (BAS19) {1
\ 200V (BAS20)+1
1250V (BAS21) ]
100 A 100
\
[
0 0
0 100 1, (°C) 200 0 100 T,.,(°C) 200
Fig. 8. Fig. 9.
— 300 7282317
VR
(V)
Fig. 8 Maximum permissible continuous
forward current as a function of the
200 BAs2] ambient temperature.
\
\
BAS20 Fig. 9 Maximum permissible average
" \ rectified forward current as a function
\ of the ambient temperature.
BAS19
100 \ Fig. 10 Maximum permissible continuous
reverse voltage as a function of the
\Y ambient temperature.
\
\
0
0 100 7,4p (°C) 200
Fig. 10.
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Silicon planar epitaxial high-speed diodes

BAS19
BAS20
BAS21

102 7282318
Z
'R ~
(uA) 2L /
Vé 4
10 5
£z
7 7
max Atyp
/
4
1 AN
'I va
7
v
£ 4
v
10—1 2z /
II
10-2
0 50 100 150
T (°C)
Fig. 11.
15 7272440
’ typ values
[ TT1
l [T
Ve - ¢ =625 mA
1 = S
] 250 mA ]
Seun =S
100 mA
=
=
Ty
10 mA
_—
0,5 ~
Q
100 T) (°c) 200
Fig. 13.

7262309.1

——Tj=25°C
1000 —=——T,; =150°C
Ig
(mA)
750
typ +—rmax
N LA
Y ¥
500 / /
l' Il
17
ll
250
4
A
V4 /
14/
./,; 4
%
0
0 05 1 Ve (V) 15
Fig. 12

Fig. 11 Continuous reverse current as a
function of the junction temperature.

Fig. 12 Forward current as a function
of forward voltage.

Fig. 13 Forward voltage as a function
of the junction temperature.
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BAS19

BAS20
BAS21
2 72623121 103 7252:").1
£ =1MHz T;=25°C
Cq T,=25C
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Bl typ 10
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Fig. 14. Fig. 15.
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BAT17

SCHOTTKY BARRIER DIODE

Silicon epitaxial diode in a microminiature plastic envelope. Intended for u.h.f. mixer and fast switching
applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 4V
Forward current (d.c.) Ig max. 30 mA
Junction temperature T max. 100 °C
Forward voltage at I = 10 mA Vg < 600 mV
Diode capacitance at VR = 0; f = 1 MHz Cq < 1,0 pF
Noise figure at f = 900 MHz F < 8,0 dB
MECHANICAL DATA Dimensions in mm Marking code
BAT17 = A3
Fig.1 SOT-23.
-—29 1
2'8 n.c 2
0,115 - 1,9 —»
\0'085 -] 0,95 |- I 3 7268338
06 /) T m
04 —
$ ' ' i
1.3 25
- =02 12 21
0,1 ¥
\
0,
- Ogg “T -o 43<— 7266908.4
- &g - 0,37

See also So/dering recommendations.

‘:’ Mu“ard W F\!ovember 1982



BAT17

I

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR

Forward current (d.c.) Ig

Storage temperature Tstg

Junction temperature Tj

—» THERMAL CHARACTERISTICS*
Tj=Px (Rth jt * Rth t-s ¥ Rths-a) * Tamb

Thermal resistance

From junction to tab Rth j-t
From tab to soldering points Rth ts
From soldering points to ambient™* Rih s-a

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Reverse current

VR =3V IR

VR =3V;Tamp=60°C IR
Reverse breakdown voltage

IR=10kA V(BRIR
Forward voltage

Ig=0.1t mA VE

lIg=1.0mA VE

IF= 10 mA VF
Diode capacitance

VR=0;f=1MHz Cyq
Noise figure at f = 900 MHz4 F
Series resistance at f = 1 kHz

I =5mA f5)

* See Thermal characteristics in GENERAL SECTION.

** Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

max. 4
max. 30
—65 to +100
max. 100
= 60
= 280
= 90
< 0.25
< 1.25
> 4
< 350
< 450
< 600
< 1.0
< 8.0
< 15

\%
mA
oC
oC

oCc/W
oc/W
oc/w

nA
uA

mV
mV
mV

pF
dB

4 The local oscillator is adjusted for a diode current of 2 mA. |.F. amplifier noise Fjf = 1.5 dB;

f =35 MHz.

2 November 1982 ( Mu‘lard
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Schottky barrier diode BAT17
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Fig. 2 Typical values.

\\:I Mu“ard T (August 1980






BAT18

SILICON PLANAR DIODE

Band switching diode in a microminiature plastic envelope. Intended for thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage
Forward current (d.c.)
Junction temperature

Diode capacitance at f = 1 MHz
VR=20V

VR max. 35V
IF max. 100 mA

i max. 100 ©C

Cq typ. 0,8 pF

< 1,0 pF
Sezies:e;i::nce at f = 200 MHz . typ. 05 Q
F b < 07 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAT18= A2
29
28 o 1

0,115
0085

oo I |
- 1
} ' i

1,3 25
| |02 : 12 21
0,1 [
\ gl |
- 8:?2 - ->0’ 4 34- 7266908.4
- 6:% - 037

7.
3 268338

<

Mullard

March 1982



BAT18

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR max. 35 \
Forward current (d.c.) Ig max. 100 mA
Storage temperature Tstg —b5 to +100 oc
Junction temperature Tj max. 100 oC
—» THERMAL CHARACTERISTICS*
Tj=Px(Rth jt + Rth t-s* Rth s-a) * Tamb
Thermal resistance
From junction to tab Rth j-t = 60 oc/wW
From tab to soldering points Rth t-s = 280 oc/w
From soldering points to ambient** Rth s-a = 90 oc/w
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Forward voltage at |g = 100 mA VE < 1.2 \"
Reverse current
VR=20V IR < 100 nA
VR=20V;Tj=60°C IR < 1 uA
— Diode capacitance at f = 1 MHz typ. 0.8 pF
= VR=20V Cd < 10 pF
—
Series resistance at f = 200 MHz ™ typ. 0.5 Q
I =5mA < 0.7 Q
* See Thermal characteristics in GENERAL SECTION.
**Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.
2 November 1982 \v,
Mullard C



Silicon planar diode BAT18
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Fig. 2 Typical values. Fig. 3.
7208998 i 7208?97
V=20V T VR=20V H
| i
H Bui
1 1000 SSEEEEES
typ, ] :
IR IR Ll i 4+
(nA) 4 (nA) [} .;
v | q 1 |
L ann
/ L /A |
0. £ 100 Sesss
! i ey
A | ! g
SINHINIIRS
/| ; RN
ok Ll HEIg
0 20 40 Tj (°060 0 20 40 Tj (°C)60
Fig. 4. Fig. 5.

\3 Mu"ard w March 1978



BAT18
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BAV70

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAV70 consists of two diodes in a microminiature plastic envelope. The cathodes are commoned
and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage VR max. 70 V
Repetitive peak reverse voltage VRRM max. 70 V
Repetitive peak forward current IFRM  max. 250 mA
Junction temperature Tj max. 175 ©C
Forward voltage at Ig = 50 mA Vg < 1.0v

Reverse recovery time when switched from
IF=10mAtolgR=10mA; R_=100 Q;

measured at Ig = 1 mA ter < 6 ns
Recovery charge when switched from
IF=10mAto VR =5V; R_=500 2 Qg < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAV70 = A4
29
2,8
0,115 -— 1,9 —s
0085 ~| 095 |~ |
i /ae - ;
0,6 1
0,4 rJ o2 m 1 1 @— 2
} ' ' }
1,3 25 1267150
| <02 : 12 21 3
0,1 '
[ []
\ 3
- 8?2 -t —>0 43<- 7266908.4
1.2 0,37
08

See also So/dering recommendations.

o Mullard | =™



BAV70

RATINGS (per diode)

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

Continuous reverse voltage
Repetitive peak reverse voltage

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

Forward current (d.c.)
Repetitive peak forward current
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS*

Ti1 =P1 (Rthjt) + Ttab

Ti2 =P2 (Rehjt) + Ttap

Ttab = Ptot (Rth ts * Rthsa) + Tamb
— Thermal resistance

From junction to tab
From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS (per diode)

E Tj = 25 OC unless otherwise specified
— Forward voltage

Ig= 1mA

Ig= 10mA

Ig= 50mA

Ig =150 mA

Reverse current
VR=25 V;TJ- =150°C
VR=70V
VR =70 V,'Tj =150°C
Diode capacitance
Vg = 0;f=1MHz

Forward recovery voltage when switched to
Ig=10mA;t, =20ns

4 Measured under pulse conditions : pulse time t, < 0,5 ms.

For sinusoidal operation 'F(AV) =150 mA; averaging time t(ay) < 1 ms.

* See Thermal characteristics in GENERAL SECTION.
~—»  **Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

VR
VRRM

IF(AV)
Ir
'FRM
Tstg

Tj

Rth j-t
Rth t-s
Rth s-a

Vi

max. 70 V
max. 70 vV
max. 250 mA
max. 250 mA
max. 250 mA
—65to+ 175 °C
max. 175 °C

= 60 °C/W
= 280 o°c/w
= 90 oc/w
< 715 mV
< 855 mV
< 1000 mV
< 1250 mv
< 60 uA
< 5 uA
< 100 uA
< 1,6 pF
< 1,75 V

A f Mullard

™~
[



Silicon planar epitaxial high-speed diodes BAV70

1, *® 4500 I o
Ver
Rs=500 oscilloscope
Il DU =500 10% l
L — ' !
I 12613201
7261327 input signal output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

Input signal : Rise time of the forward pulse t, = 20 ns; Forward current pulse duration ty = 120 ns;
Duty factor § = 0,01
Oscilloscope : Rise time t,=035ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Reverse recovery time when switched from
lg=10mAto Ig =10mA; R =100 2;
measured at g = 1 mA t

e 1 -t t—>

10%

!
|
[
|
I
| |
[ I S - R;=5001 90%

7 sampling
oscilloscope
7261326 input signat output signal
Fig. 3 Test circuit and waveforms; reverse recovery time.
*)IR=1mA
Input signal : Rise time of the reverse pulse t, = 0,6 ns; reverse puise
duration tp = 100 ns; duty factor & = 0,05
Oscilloscope : Rise time t, =035 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Recovery charge when switched from
|F=10mAtoVR=5V;RL=SOOQ Qg < 45 pC
DuT Dt
ld
&TET I
Rs=s000 scitioscope
Tl‘ 02 GD T v a nn,zmmn
V=Va+lRs ) 263p-|— l t
I s - output signal 12650861
Fig. 4 Test circuit and waveform; recovery charge.
D1 =BAW62

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

Input signal : Rise time of the reverse pulse = t, = 2 ns; Reverse pulse duration = ty= 400 ns;
Duty factor = § = 0,02

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

o Mullard [ ="



BAV70

7265148.1 7265149.2
300 1,5 -
Tj=25°C
e Ve
(mA) typ max (v)
200 1 1
g < IF - jm
1 C
N
/] -
100 11T 0,5 o 101
1
/ ~ 1
i +
0,1
0 d 0
0 1 VE (V) 2 0 100 Tj (°c) 200
, Fig. 5 Fig. 6
105 7265147.2 300 7282717.1
IR
|
(nA) - )4 F{AV)
VR 70V/ '/ (mA)
b
104 | AA \
I max - 7
70V 200 N
/
103 /
v 4 AN
/ 25V n
100 NN
N AV
102 .5, \
v
ARA
- tvp 4 tvo N
/ QN
i\
10 4 0
0 100 7;(°c) 200 0 100 T, (%) 200
Fig. 7 Fig. 8 single diode

————— double diode, equally loaded.
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BAV99

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAV99 consists of two diodes in a microminiature plastic envelope. The diodes are connected in
series and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current

VR max. 70 V
VRRM max. 70 V
IFRM  max. 250 mA

Junction temperature Tj max. 175 ©C
Forward voltage at Ig = 50 mA Vg < 1.0V
Reverse recovery time when switched from
IF=10mAtoIg =10 mA; R =100 Q;
measured at Ig =1 mA ter < 6 ns
Recovery charge when switched from
IF=10mAto VR =5 V; R =500 £ Qg < 45 pC
} MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAV99 = A7
‘ - 29
2,8
0,115 -— 1,9 —»
\ < 0:085 | 095 |~ ’
t /A ; i
06 y o, m
0,4 = ] ] ; \ _@_ )
1,3 25
- “0'2 1.2 2.1 3 rz6Tias
0,1
&= -
\ s |
- ggg ——0'4 3<— 7266908.4
- (1) :g - 037

See also Soldering recommendations.

<
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BAV99

RATINGS (per diode)

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

Continuous reverse voltage VR max 70 Vv
Repetitive peak reverse voltage VRRM max 70V
Average rectified forward current A
(averaged over any 20 ms period) IF(AV) max. 250 mA
Forward current (d.c.) g max 250 mA
Repetitive peak forward current IERM max 250 mA
Storage temperature Tstq —65 to +176 °C
Junction temperature Tj max 176 ©C
THERMAL CHARACTERISTICS *
Ti1 = P1 (Rthjo) + Trab
Tj2=P2 (Rthjt) + Ttab
Ttab = Ptot (Rth t-s* Rths-a) * Tamb
—  Thermal resistance
From junction to tab Rthj-t = 60 oC/W
From tab to soldering points Rthts = 280 °oc/wW
From soldering points to ambient ** Rthsa = 90 oCc/wW
CHARACTERISTICS (per diode)
E Tj = 25 OC unless otherwise specified
m— Forward voltage
— IF=1mA VE < 715 mV
lg=10mA VE < 855 mV
lg=50mA Vg < 1000 mV
IF =150 mA VE < 1250 mV
Reverse current
| VR=25V;Tj=150°C IR < 30 uA
VR=70V IR < 25 pA
VR=70V;Tj=150°C IR < 50 pA
Diode capacitance
VR=0;f=1MHz Cyq < 1,5 pF
Forward recovery voltage when switched to
IE=10mA; t. =20 ns Vir < 1,75 V
! 4 Measured under pulse conditions: pulse time tp < 0,5 ms.
For sinusoidal operation Ig(ay) =150 mA; averaging time t(ay) < 1ms.
* See Thermal characteristics in GENERAL SECTION.
‘ — **Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
’ 2 November 1982 ( Mu“ard \v'
"



Silicon planar epitaxial high-speed diodes

BAV99

1kl

4500

!

90%

10%

Vee

l

——lt, le——1tp —=|

input signal

72613201

output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

Rg=500 oscilloscope
I puT R;=500
T 7261327
Input signal:  Rise time of the forward pulse t, = 20 ns;

Oscilloscope:

Forward current pulse duration = tp= 120 ns. Duty factor = § = 0,01.

Rise time t, = 0,35 ns.

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

Reverse recovery time when switched from
IF=10mAtolg=10mA; R|_=100 Q;
measured at Ig = 1 mA

|
!
i
= TIF ouT | sampling

l

]

|

|

| oscilloscope
—

Rs 5000
v.vﬁums -------- Ri=500
[
Input signal:  Rise time of the reverse pulse t, = 0,6 ns
Reverse pulse duration tp= 100 ns. Duty factor & = 0,05.
Oscilloscope:  Rise time t, = 0,35 ns.

Circuit capacitance C <

Trp

R

< 6 ns

Vr

10%

\ 0%

input signa!

22613201

output signal

Fig. 3 Test circuit and waveforms; reverse recovery time.

Recovery charge when switched from
Ig=10mAto VR=5V; R =500Q

Qs

purt o1
J4R\ ()
[ \_/ \_/ ]
Re= 50001 ]
L1 100 | oscilloscope
b o2 GD 2w T U | koM

V=g +1p-Rg ) P |
| |

r273212

Fig. 4 Test and waveform; recovery charge.

*)Ig=1mA

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

< 45 pC

output signal

72690861

D2 = diode with minority carrier life time at 10 mA: < 200 ps; D1 = BAW62.

Input signal: Rise time of the reverse pulse t, = 2 ns
Reverse pulse duration tp = 400 ns. Duty factor § = 0,02.

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

<

Mullard W (June 1980
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BAV99
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Ie Vg
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U
200 n 1
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1 L1 100mA
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0 0 '
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Fig. 5. Fig. 6 Typical values.
105 7268030.1 300 7282717.1
— 'R ; |
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74 200
max 4
e 70V// C
/l
3
10 V 4 N ‘
4
7 NT
/, 25V 100 N \
\
102 '// N
y 4 N N
/ TN
\ typ NAN
- typ Y N
o LLIAA 1L o N
0 100 T (°c) 200 0 100 Tamb (°C) 200
Fig. 7. Fig. 8 single diode

———— double diode; equally loaded.
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BAWS56

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAWS6 consists of two diodes in a microminiature plastic envelope. The anodes are commoned
and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage VR max. 70 V
Repetitive peak reverse voltage VRRM max. 70V
Repetitive peak forward current lIERM max. 250 mA
Junction temperature T max. 175 ©C
Forward voltage at I = 50 mA VE < 1,0 v
Reverse recovery time when switched from
I =10mAto Ig = 10 mA; R =100 Q2;
measured at Ig = 1 mA trr < 6 ns
Recovery charge when switched from
lIF=10mAtoVR=5V;R_=500Q Qg < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAWS6 = A1 —
29 —
2,8 o
0,115 -— 19 —»
0085 | 095 |- |
¢ /™ - i
o' I
0,4 |
* R
1.3 25 1 2
| =02 . 1.2 21
0:1 i | * 3 TZ671468
&=
\ diill
0,85
o751 ->(|)4:!)<— 7266908.4
1,2 0,37
- 0,8 -
See also So/dering recommendations.
June 1980
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BAWS6

RATINGS (per diode)

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

Continuous reverse voltage VR max 70 Vv
Repetitive peak reverse voltage VRRM max 70V
Average rectified forward current 4
(averaged over any 20 ms period) IF(AV) max 250 mA
Forward current {d.c.) Ig max. 250 mA
Repetitive peak forward current IFRM max. 2560 mA
Storage temperature Tstg —65 to +175 °C
Junction temperature Tj max. 175 °C
THERMAL CHARACTERISTICS *
Ti1=P1 (Rthjt) + Trab
Tj2=P2 (Rthj-t) + Ttab
Ttab = Ptot (Rth t-s * Rths-a) + Tamb
— Thermal resistance
From junction to tab Rthjit = 60 °C/W
From tab to soldering points Rthts = 280 oc/w
From soldering points to ambient ** Rthsa = 90 °c/wW
CHARACTERISTICS (per diode)
_=_ Tj = 25 OC unless otherwise specified
— Forward voltage
e Ig= 1mA Vg < 715 mV
Ig= 10mA Vg < 855 mV
lp= 50mA VE < 1000 mV
Ig =150 mA VE < 12560 mV
Reverse current
VR=25V;Tj=1500°C IR < 30 pA
VR=70V IR < 2,5 pA
VR=70V;Tj=1500C IR < 50 pA
Diode capacitance
Vg=0;f=1MHz Cq < 2 pF
1 Forward recovery voltage when switched to
IF=10mA;t,=20ns Vér < 1,75 V
4 Measured under pulse conditions: pulse time t,, < 0,5 ms.
For sinusoidal operation IF(Av) = 150 mA;averaging time t(ay) < 1 ms.
* See Thermal characteristics in GENERAL SECTION.
—» **Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
‘ 2 November 1982 ( Mu“ard U



Silicon planar epitaxial high-speed diodes BAWS6

I, w0 4500 L v -

90% T
N V4
Rs=500n oscilloscope o
D.UT. R,=500

10%

l —-It, j+——tp —— t t

TR 1261291

input signat output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

input signal:  Rise time of the forward pulse t, = 20 ns

Forward current pulse duration tp = 120 ns. Duty factor 5 = 0,01
Oscilloscope:  Rise time t, = 0,35 ns.
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

Reverse recovery time when switched from
IF=10mAtoig=10mA; R_=100Q;

measured at IR = 1 mA tey < 6 ns
| 1
] L *]t. et
| ! 10%
Re-5000 3, I ! sampling
| I | —jl oscilloscope
[ -
V=Vg+ [f xRs Ry=500 -
[ VR
7261326 72613201
input signal output signal

Fig. 3 Test circuit and waveforms; reverse recovery time.

*JIR=1mA
Input signal:  Rise time of the reverse pulse t, = 0,6 ns
Reverse pulse duration = 100 ns. Duty factor & = 0,05.
Oscilloscope:  Rise time t, = 0,35 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Recovery charge when switched from
IF=10mAto VR=5V; R_=500% Qg < 45 pC

DUT o1

D2 ED c Ve
mpr‘[ I

Rs=50001
oscilloscope
k| R z10M0

V=Vp+I¢-Rg

{

2271212 output signal oy,

Fig. 4 Test circuit and waveform; recovery charge.

D2 = diode with minority carrier life time at 10 mA: <200 ps. D1 = BAW62.

Input signal:  Rise time of the reverse pulse t, = 2 ns
Reverse pulse duration tp= 400 ns. Duty factor § = 0,02

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

o Mullard W(



BAW56
7265148.1 7265149.2
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Fig. 5. Fig. 6 Typical values.
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Fig. 7. Fig. 8 single diode;

———— double diode, equally loaded.
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BBY31

VARIABLE CAPACITANCE DIODE

Silicon planar variable capacitance diode in a microminiature envelope. It is intended for electronic
tuning applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Reverse voltage VR max. 28 V
Reverse current at Vg = 28 V IR < 50 nA
Diode capacitance at f = 1 MHz
VR=25V C4 1,8t02,8 pF
Capacitance ratio at f = 1 MHz M typ. 5
Cq (VR =25V)
Series resistance at f = 470 MHz
VR = that value at which Cq = 9 pF ™ < 1.2 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BBY31 =81
- 29 ’ e
28 g nc. 2
0,115 - 1,9 —»
\0,085 - 0'95 - | 3 7267147
' V/As - ;
o lm e
0,4
T ] i
1,3 25
| [«02 12 21
0,1 )
[&== -
\ 3
—- 8’?? - -—0,43<— 7266908.4
. (1)’5’ -— 0,37

See also Soldering recommendations.

<

Mullard
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BBY31

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage VR

Reverse voltage (peak value) VRM

Forward current (d.c.) Ir

Storage temperature Tstg

Operating junction temperature Tj

— THERMAL CHARACTERISTICS*
Tj=Px (Rthj-t + Rth t-s + Rth s-a) * Tamb

Thermal resistance

From junction to tab Rth j-t
From tab to soldering points Rth t-s
From soldering points to ambient** Rth s-a

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Reverse current

VR=28V IR
VR=28V;Tj=85°C IR
Diode capacitance at f = 1 MHz
VR= 1V Cq
VR= 3V Cq
VR=25V Cd
Capacitance ratioat f = 1 MHz g—d—(V—R=3—V)
C4(VR=25V)
Series resistance
at f = 470 MHz and at that value of VR at
which Cq = 9 pF D

* See Thermal characteristics in GENERAL SECTION.
** Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

max. 28
max. 30
max. 20
-65 to +100
max. 85
= 60
= 280
= 90
< 50
< 1000
typ. 175
typ. 11.5

1.81t0 2.8
typ. 5
< 1.2

mA
oC
oC

oCc/W
oc/w
oc/wW

nA
nA

pF
pF
pF

2 November 1982 ( Munard
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Variable capacitance diode BBY3]
102 7269410.1 ,'03 7269407 .1
typical values Vg =28V
] T 1771 | R
R 17 R
(nA) T;=85°C (nA) A
V..
max
10 — 102
>,
4
L
1 = 10 -
/] V4
25°C r
1yp,
1071 P 1 S
/
V.
4
102 10!
0 10 20 g (v) 30 0 50 7°c) 100
1’04 7269408.1 1072 7269409.1
typical values n = temperature coefficient of
the diode capacitance
Cqy (Ty) 1 Tamp = 0 to 85 °C
a1 L (pF/pF\ amb
T;=259C
Cq (T} =25 7C) VR=3V °c
1,02 10-3
N
~
N
o2
- ) N
= 25V ~%
1 ] 10-4
=a =
0,98 10-°
0 50 T1,(°c) 100 1 10 Vg (v) 102

0 Mu“ard March 1978



BBY31

7262751

30 [T11]
Ca f=1MHz [}
max c= ocry
(pF) TS Tj=25°C
2() 'typ\ AN
TS
s N
min ry AN
~
\‘\ 1
- N
10 WY
N
N N
ENDY.
S
0 [T
107! 1 10 VR(V) 102

- il

) ‘”ﬂ( Mullard )



BBY40

SILICON PLANAR VARIABLE CAPACITANCE DIODE

The BBY40 is a variable capacitance diode in a plastic envelope intended for electronic tuning in v.h.f.
television tuners with extended band i (FCC and O) RT-norm).

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 28 Vv
Reverse current at Vg = 28 v IR < 50 nA
Diode capacitance at f = 1 MHz
VR= 3V Cyq 26 to 32 pF
VR=25V Cq 43t06 pF
Capaci ioat f=1MH CalVp= 3V) 51065
tance ratio at f = — t0 6,
apacitance r. a z CqVR=25V) 0
Series resistance at f = 200 MHz
VR is that value at which Cq = 25 pF ) < 06 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BBY40 = S2
—
——
-— 29 ° 1 —
28 ne. 2 =
0,115 -— 19 —»
\0,085 ' 3 7267147

06 /) m1 : 2m_ T
0,4 = :
’ T i [}
1.3 25
| |02 ; 12 21
. 0,1 '
\ (]
- ggg -t _..([)4:1* 7266908.4
o2 L 037

038

See also So/dering recommendations.

-
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BBY40

RATINGS

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

Continuous reverse voltage VR max. 28 \
Reverse voltage (repetitive peak value) VRRM max. 30 \%
Forward current (d.c.) g max. 20 mA
Storage temperature Tstg —55 to +100 oC
Operating junction temperature T; max. 85 oC

—» THERMAL CHARACTERISTICS*
Tj=Px(Rthjt* Rth t-s t Rths-a) * Tamb

Thermal resistance

From junction to tab Rih j-t = 60 oc/w
From tab to soldering points Rth t-s = 280 oc/w
From soldering points to ambient™* Rih s-a = 90 oc/wW

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Reverse current typ. 0.1 nA
VR=28V IR < 50 nA
VR=28V; Tagmp =60°C IR < 500 nA

Diode capacitance at f = 1 MHz
VR= 3V Cyq 26 to 32 pF
VR=256V Cd 43t06 pF

Capacitance ratio at f =1 MHz M 5t06.5

Cq(VR=25V)

Series resistance at f = 200 MHz typ. 0.4 Q

VR is that value at which Cq = 25 pF 1)) < 06 Q

* See Thermal characteristics in GENERAL SECTION.
** Device mounted on a ceramic substrate of 8 mm x 10 mm x 0.7 mm.

2 November 1982
( Mullard v



Silicon planar variable capacitance diode

BBY40

]0 7277990 10_2 7277991
| —anor n
R Tamb=60°C (DF/DF)
(nA) K
1 / 103
y i BN
N
Ny
25°C \
‘
/ N
// Ntyp
-1 -4
10 = - 10 =
7 II
A
10‘2 10—5 ,
1 10 vpv) 102 1 10 vg(v) 10

Fig. 2 Typical values

Fig. 3 Temperature coefficient of the diode
capacitance; Tamp = 0 to 85 OC.

60 7277992
Cq
(pF) N

40 NC

N\
NP
20 A
N,
N
“
0
10~ 1 10 102

Fig. 4 f=1MHz; Tymyp = 25 OC.

VR (V)

eptember ‘
T Mullard [ =






JLBZV49 SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Silicon planar voltage regulator diodes, in a SOT-89 plastic envelope, intended for stabilization applica-
tions in thick and thin-film circuits.

The series covers the normalized range of nominal working voltages from 2,4 V to 75 V with a tolerance
of + 5% (international standard E24 range).

QUICK REFERENCE DATA

Working voltage range Vz nom. 24to75 V
Working voltage tolerance (E24 range) 5 %
Total power dissipation up to Tamp = 25 °C Ptot  max. 1w
Junction temperature Tj max 150 OC
MECHANICAL DATA Dimensions in mm

i g 4.6
Fig. 1 SOT-89 P E]

1,6 1,8
~ 1 14 "J
( N ]

v
0,8
min
| g
s [6[n@[e@]
,37
Marking code
BZV49- C2v4 =2Y4 C5V1=5Y1
C2v7=2Y7 C5V6 =5Y6
C3v0=3Y0 C6V2=6Y2
C3v3=3Y3 C6v8=6Y8
C3V6 = 3Y6 C7v5=17Y5
C3v9 =3Y9 C8v2=8Y2
C4Vv3 =4Y3 Co9V1=9Y1
C4V7 =4Y7 C10 =10vY
Ci11 =11y

-
0[‘8(2x)

4—@-&

~—Bg—

053
|*o 40

C12=12Y
C13=13Y
C156=15Y
C16 = 16Y
C18=18Y
C20 = 20Y
C22 =22y
C24 = 24Y
C27 =27Y
C30 = 30Y

} 72692305
'

<

7283028

C33 =33Y
C36 = 36Y
C39 = 39Y
C43 =43Y
C47 =47Y
C51=51Y
C56 = 56Y
C62 = 62Y
C68 = 68Y
C75 = 75Y

Mu“ard w (December 1981 1



BZV49 SERIES

RATINGS

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

Repetitive peak forward current

Average forward current

(averaged over any 20 ms period)

Working current {(d.c.)

Total power dissipation *
up to Tamp =25 °C

Non-repetitive peak reverse power dissipation *

Tj=25 oC; tp =100 us
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to collector tab

From junction to ambient in free air *

CHARACTERISTICS
Tj =250C
Forward voltage
Ig =50 mA
Reverse current
BZVA49- C2V4
Cc2v7
C3Vv0

C3Vv3
C3Vvé

C3ve
Cav3
| Cav7
C5V1
C5V6

‘ C6v2
c6v8
C7V5
‘ c8v2
‘ covi

c10
C11t0C13
‘ C15 to C75

VR=7V
Vg=8V
VR =07 Vznom

IFRM

IF(AV)
1z

Piot

Pzsm
Tstg

Tj

Rth j-tab
Rtnh j-a

max. 250

max. 250

mA

mA

limited by Ptot max

max. 1

max. 40
—65 to +150
max. 150

15
125

AN
©

SNW =NWWWw o

~
(=]
o

500

200
100

ANAAANAAAN AANAANANNNN

‘ * Device mounted on a ceramic substrate: area = 2,56 cm?; thickness = 0,7 mm.

w

W
oc
oc

K/w
K/W

‘ 2 December 1981 ( MU“ard
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Silicon planar voltage regulator diodes

BZV49 SERIES

Tj=250C
E24 logarithmic range (tolerance + 5%)
BZV49-..| working voltage differential temperature coefficient diode capacitance
resistance
Vz (V) rqiff (£2) Sz (mV/K) Cq(pF}; f=1MHz
at IZtest=5mA at Iztest=5mA atlztest=5mA VR=0
min. max. | typ. max. | min, typ. max. typ. max.
c2va 2,2 2,6 70 100 -3,5 -16 0 375 450
c2v7 25 29 75 100 -35 -2,0 0 350 450
C3Vv0o 28 3,2 80 95 -3,5 21 0 350 450
Cc3v3 3.1 3,5 85 95 -3,5 -24 0 325 450
C3V6 34 3,8 85 90 -3,5 -2,4 0 300 450
C3v9 3,7 a1 85 90 -35 -2,5 0 300 450
Ccav3 4.0 46 80 90 -35 -25 0 275 450
cav7 44 5,0 50 80 -3,5 -1,4 0,2 130 180
C5V1 48 54 40 60 -2,7 —-0,8 1,2 110 160
C5V6 5,2 6,0 15 40 -2,0 1,2 25 95 140
Cc6Vv2 58 6,6 6 10 0,4 23 3,7 90 130
C6V8 6,4 7.2 6 15 1,2 3,0 45 85 110
C7V5 70 7.9 6 15 25 40 53 80 100
c8v2 7,7 8,7 6 15 3,2 46 6,2 75 95
CoV1 85 9.6 6 15 38 55 7.0 70 90
ci0 94 10,6 8 20 45 6,4 8,0 70 90
c1 10,4 116 10 20 54 7.4 9,0 65 85 —
Cc12 114 12,7 10 25 6,0 8,4 10,0 65 85 —
Cc13 124 14,1 10 30 7,0 9,4 11,0 60 80 —_—
C15 138 15,6 10 30 9,2 11,4 13,0 55 75
Cc16 15,3 171 10 40 10,4 12,4 14,0 52 75
Cc18 16,8 19,1 10 45 12,4 14,4 16,0 47 70
c20 18,8 21,2 15 55 14,4 16,4 18,0 36 60
Cc22 208 23,3 20 55 16,4 18,4 20,0 34 60
C24 22,8 25,6 25 70 18,4 20,4 22,0 33 55
atlztest =2 MA | atlzee =2 mA at 1724e5t = 2 MA
c27 25,1 289 25 80 21,4 23,4 25,3 30 50
C30 28,0 32,0 30 80 24,4 26,6 294 27 50
C33 31,0 35,0 35 80 274 29,7 334 25 45 ‘
C36 34,0 38,0 35 90 30,4 33,0 374 23 45
C39 - 37,0 41,0 40 130 334 36,4 41,2 21 45
C43 40,0 46,0 45 150 376 41,2 46,6 21 40
ca7 440 50,0 50 170 420 46,1 51,8 19 40
C51 48,0 54,0 60 180 46,6 51,0 57,2 19 40
C56 52,0 60,0 70 200 52,2 57,0 63,8 18 40
c62 58,0 66,0 80 215 58,8 64,4 71,6 17 35
Cc68 64,0 72,0 90 240 65,6 7.7 79,8 17 35
C75 70,0 79,0 95 255 73,4 80,2 88,6 16,5 35
L/ December 1981 3
(v Mullard W(




BZV49 SERIES

I

6 Vz(v) 4 2 00
==
). A
/ V. D4V.4V,
/4 AP 4
LA/
[INIAVAVAR AV,
/1] [ 1/
[l ]
/ Il | I] 1]
100
I
[ /
|
ng’lf??}", y
tlmfmm oo
“’/"’ Irera b i | (mA)
[Nl
A
T
l ] 200
72779711
Fig. 2 Dynamic characteristics; typical values; Tj =250C.
— 15 VzIv) 10 5 N
— [ y.d
BINIERIENEES
Sl1E] 18] Sllsls) slS]3
100
1z
|| typical values (mA)
|| Tj=25°C
dynamic
| characteristics
[T o0
7259234.4
Fig. 3 Dynamic characteristics; typical values at Tj =250C.
",
v
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Silicon planar voltage regulator diodes BZV49 SERIES

40 Vz (V) 30 20 IOO
/ | |
| | | | 1
[ | | | |
| | | ] |
| | | |
< o = N N S © o=
ul (&) o [3) O C [3) 8 O 50
| ]
| | |
| |
Iz
[ [ (mA)
typical values , Tj=25°C
dynamic characteristics 100
Fig. 4 Dynamic characteristics; typical values; TJ- =250C.
30 Vz (V) 70 50 300
/ LU ]
] / [ 1]
/ / / [ I
/ / /
[ [l 1]
/ /11
/ [T U]
/ [ / [ 1]
SIMBE RRE AR AR mE ME IR .
/ |
/ (1] |
| / [T 1 |
/ / [ [ [
/ / / I
[ I [ (mA)
typical values , T;=25°C
dynamic characteristics 100

7261217.2

Fig. 5 Dynamic characteristics; typical values at Tj =250C,

T
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BZV49 SERIES

Model for calculating the static working voltage (VZ stat).

This model can be derived from Vz siat = VZ dyn + AVZ of which Vz gy, is given in the tables on
page 3 and can be derived from the typical dynamic characteristic curves (Figs 2, 3,4 and 5)

AVz = AT x Sz. For Sz see tables and graphs Sz versus Tj.

AT =Piot X Rthj.a =12 X VZ dyn X Rth j-a- )

Following AVZz = Iz X VZ dyn X Rth j-a X Sz and the model will be:

Vzstat =VZ dyn T 12X VZ dyn X Rth j-a X 5Z

Calculating example
BZV49-C24 mounted on a ceramic substrate of 7 x 5 x 0,6 mm; at 1z =7 mA.

7 125

VZ stat = 24 + ( x 24 x x 20,3)
1000 1000
=24+04=244V.
15 7288267 72592291
! max. permissible non-repetitive
peak reverse power dissipation
versus duration
Ptot
(W) Pzsm
(W)
2
10 N\ 10
h' Y
-
T~ [
NN Tj=25°C
N NN ™N_(prior to sur
qe)
0.5 10 NS
N ~—
o\
13150°C ~
\ {prior to surge §
"o
N
0 1
0 100 T,.,(°c) 200 107 1 duration(ms) 10
Fig. 6 Power derating curve. Fig. 7.

[, |
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Silicon planar voltage regulator diodes BZV4 9 S ERI E S

7259230.1 72591123
300 ;"0 [TTTTTT
/Z . typical values -}
| (mV/K Tj=25 to 150°C -
F T
(mA) +7,5 1
c10
Ccov1
200 +5 I
/ c8v2
CV5
C6V8
v +25 coV2
- Covs
typ = c5V
100 0 - ———
- cav?
A A
/ ]
/ -2,5
4
0 -5
0,6 08 Vg (v) ! 0 > 0 " 1, (mA)20
Fig. 8 Tj=250C. Fig. 9.
iy 7288271 —
! ! ———
S S——
V4 av3 —
(mV/K -~ I
)
-~ _~13v9
I
0 — a — 3ve
AL LA
// 3v3
A
—1 /,
// e // Vo
/ )4
N / vd P%
-2 \\\ N l/ "
NN A A 2v7
~J N =--d l
2Vv4
-3
10-3 10-2 107! 17 (mA) 1

Fig. 10 Typical values temperature coefficient.
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BZV49 SERIES

il

10-1 7288269 104 7288268
—AVZ +A\/Z
(mV) (mV)
Ptotmax ]
1 103 o
Ptotmax
| 7/ e
[ A
b (d.c.) =5mA g / A
10 10? / 2
i /1, (dc.)=5mA
Y 7 7 c.)=aom
A
J
102 10
A
A /
108 1
1 3 vylv) 5 0 10 20 v, (v) 30
Fig. 11 Typical change of working voltage; Fig. 12 Typical change of working voltage;
= [} T =250C.
Tj=25°C. amb 7288270
104
—
tavz -
(mV) Ptot max
/
//
103 o
——
//
17 (d.c.) = 2mA L7
7’
102
10
0 20 40 60 Vy (V) 80

Fig. 13 Typical change of working voltage.

8 December 1981 ( Mullard D



Silicon planar voltage regulator diodes BZV49 S ERIES

J

104 7277973.1
rdiff
(82)

A

\\
103 N,

N

AN
\ N

2 \ SN
10 N c75 35

\ \ C51 71

c2v4 |
10 N

/
/
.14
7

[Ill

N C30

N cav7]
~— C20

N C12 1

Ncevs

-1
10 1 10 17 (mA)

Fig. 14 Typical values; Tj=25 OC; f=1kHz.
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BZX84 SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Low power general purpose voltage regulator diodes in a microminiature plastic envelope intended for

application in thick and thin-film circuits. The series covers the norm

voltages from 2,4 V to 75 V with a working voltage tolerance of + 5%.

QUICK REFERENCE DATA

alized range of nominal working

Working voltage range

Working voltage tolerance

Total power dissipation up to T,py,p, = 25 ©C
Junction temperature

Vz

Ptot

nom. 24to75 V

x5 %
max. 350 mw
max. 175 °C

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-23.
—
0,115 -— 1,9 —»
< 0085 = 095 |~ '
1 2 ' /e ; |
ne 06 7 A m =
3 7268028 0'4 = I 1 4 =
1,3 25
-] <02 12 21
0,1
\
- g’?g - ->o 43<- 7266908.4
- &g - 0,37
See also Soldering recommendations.
Marking code
BZX84-C2v4 =211 BZX84-C5V6 = 23 BZX84-C13=Y3 BZX84-C33=Y12
C2v7 =212 C6V2 =24 Cis=Y4 C36=Y13
C3v0 =213 C6V8 = Z5 Ci6=Y5 C39=Y14
C3v3=2714 C7V5 =26 C18=Y6 C43=Y15
C3Vv6 =215 c8v2 =27 C20=Y7 C47=Y16
C3v9 =216 C9V1 =28 C22=Y8 C51=Y17
C4v3 =217 Ci10 =29 C24 = Y9 C66 = Y18
C4v7 =21 Cill =v1 C27=Y10 C62=Y19
C5V1 =272 C12 =Y2 C30=Y11 C68 = Y20
C75=Y21

U Mu"ard W (August 1980 1



BZX84 SERIES

RATINGS

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

Repetitive peak forward current

Repetitive peak working current

Total power dissipation up to Tamp = 256 °C**

Storage temperature
Junction temperature

THERMAL CHARACTERISTICS*
Ti=Px (Rthj-t * Rth ts + Rth sal + Tamb

Thermal resistance
From junction to tab

—» From tab to soldering points

—= From soldering points to ambien

CHARACTERISTICS

t**

Ti = 25 OC unless otherwise specified

Forward voltage
Ig=10mA

Reverse current
BZX84-C2v4
C2v7
C3V0
C3Vv3
C3Vv6
C3v9
C4v3
cav7
C5V1
C5V6
C6v2
Cc6Vv8
C7V5
csv2
CoVv1
C10
ci
c12
Cc13
C15 to C75

i

* See Thermal characteristics in GENERAL SECTION.

VR=1V
VR=1V
VR=1V
VR=1V
VR=1V
VR=1V
VR=1V
VR=2V
VR=2V
VR=2V
VR=4V
VR=4V
VR=5V
VR=5V
VR=6V
VR=7V
VR=8V
VR=8YV
VR=8V
VR =0,7 VZnom

IFRM
IZRM
Piot
Tstg
T

Rth j-t
Reh t-s
Rth s-a

__»  **Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm,

2 November 1982 ( Mu‘lard

max. 250
max. 250
max. 350
—65to + 175
max. 175

50
= 280
90

A
o
©

SNW~_LNWLWwWwO

700
500
200
100
100
100

50

AAAAAANAANANANANANNNNNNNNNA

mA
mA
mW
oC
oC

oc/w
oC/W
oc/w
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Silicon planar voltage regulator diodes

BZX84 SERIES

BZX84-.... working voltage differential temperature coefficient | diode capacitance
resistance
Vz (V) rgiff (§2) Sz (mv/oc) Cql(pF); f=1MHz
atlzeest =5 MA | at lz¢e5¢ =5 mA at lz¢ast = 5 MA VR =0
min. max. | typ. max. min. typ. max. typ. max.
c2va 2,2 26 |70 100 -35 -16 0 375 450
c2v7 2,5 29 175 100 -35 =20 0 350 450
C3Vv0 2,8 32 |80 95 -35 -2 0 350 450
C3Vv3 3,1 35 |85 95 -35 24 0 325 450
C3vé 3.4 38 | 85 90 -35 24 0 300 450
C3Vv9 3,7 41 85 90 -35 -2,5 0 300 450
C4v3 4,0 46 | 80 90 -35 =25 0 275 450
c4v7 4,4 50 | 50 80 -35 -14 0,2 130 180
C5V1 438 54 | 40 60 -2,7 -08 1,2 110 160
C5Vv6 5,2 6,0 | 15 40 -2,0 1,2 25 95 140
C6Vv2 5,8 6,6 6 10 0,4 2,3 3,7 90 130
c6Vv8 6,4 7,2 6 15 1,2 3,0 4,5 85 110
C7V5 7,0 79 6 15 25 4,0 5,3 80 10C
c8v2 7,7 8,7 6 15 3,2 46 6,2 75 95
CoV1 8,5 9,6 6 15 3.8 5,5 7,0 70 90
Cc10 9,4 10,6 8 20 4,5 6,4 8. 70 90
c1 10,4 11,6 10 20 54 7,4 9,0 65 85
Cc12 11,4 12,7 110 25 6,0 8,4 10,0 65 85
C13 12,4 14,1 10 30 7,0 9,4 11,0 60 80
c15 13,8 156 | 10 30 92 14 130 55 75 —
c16 15,3 17,1 | 10 40 | 104 124 140 | 52 75 —
c18 16,8 19,1 10 45 12,4 14,4 16,0 47 70 -
Cc20 18,8 21,2 | 15 55 14,4 16,4 18,0 36 60 |
C22 20,8 23,3 20 55 16,4 18,4 20,0 34 60 |
Cc24 22,8 256 | 25 70 18,4 20,4 22,0 33 55
atlz =2mA atlz =2mA atlz=2mA
min. max. | typ. max min. typ. max. typ. max. ‘
Cc27 25,1 28,9 25 80 214 234 25,3 30 50
C30 28,0 32,0 | 30 80 244 26,6 29,4 27 50
C33 31,0 35,0 | 35 80 274 29,7 33,4 25 45
C36 34,0 380 | 35 90 304 33,0 37,4 23 45
Cc39 37.0 41,0 | 40 130 334 36,4 41,2 21 45 |
C43 40,0 46,0 | 45 150 376 41,2 46,6 21 40
c47 44,0 50,0 | 50 170 42,0 46,1 51,8 19 40
C51 48,0 54,0 | 60 180 46,6 51,0 67,2 19 40 ‘
C56 52,0 60,0 | 7C 200 52,2 57,0 63,8 18 40
Cc62 58,0 66,0 | 80 215 58,8 64,4 71,6 17 35
C68 64,0 72,0 | 90 240 65,6 71,7 79,8 17 35 !
C75 70,0 79,0 | 95 255 73,4 80,2 88,6 16,5 35
-
o/ August 1980
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BZX84 SERIES

T

BZX84-.... working voltage differential working voltage differential
resistance resistance
Vz (V) rgiff (S2) Vz (V) rdiff (€2
atlz=1mA atlz=1mA atlz =20 mA atlz =20 mA
min.  nom. max. | typ. max. min. nom. max. | typ. max.
Cc2v4 1,7 1,9 2,1 275 600 2,6 2,9 3,2 25 50
C2v7 19 2,2 2,4 300 600 3,0 33 3,6 25 50
C3v0 2,1 2,4 2,7 325 600 33 36 3.9 25 50
C3v3 2,3 26 29 350 600 3,6 38 4,2 20 40
C3Vv6 2,7 3,0 3,3 375 600 39 4,2 4,5 20 40
Cc3ve 29 3,2 3,5 400 600 4 4.4 4,7 15 30
C4av3 3.3 3,6 4,0 410 600 4,4 4,7 5,1 15 30
Cav7 3,7 4,2 4,7 425 500 45 50 5,4 8 15
Cc5Vv1 4,2 4,7 5,3 400 480 5,0 5.4 5,9 6 15
C5V6 48 5,4 6,0 80 400 5,2 5,7 6,3 4 10
Cc6V2 56 6,1 6,6 40 150 58 6,3 6,8 3 6
Cc6v8 6,3 6,7 7,2 30 80 6,4 6,9 7.4 25 6
C7V5 6,9 7.4 7.9 30 80 7,0 7.6 8,0 25 5
c8v2 7.6 8,1 8,7 40 80 7,7 8,3 8,8 3 6
CoVv1 8,4 9,0 9,6 40 100 8,5 9,2 9,7 4 8
c10 9,3 99 10,6 50 150 9,4 10,1 10,7 4 10
c1 10,2 109 11,6 50 150 10,4 1.1 11,8 5 10
c12 11,2 119 12,7 50 150 1,4 12,1 12,9 5 10
— C13 12,3 129 14,0 50 170 12,5 13,1 14,2 5 15
— C15 13,7 149 15,5 50 200 13,9 15,1 15,7 6 20
— c16 152 159 17,0 | 50 200 154 161 172 | 6 20
_— Cci8 16,7 17,9 19,0 50 225 16,9 18,1 19,2 6 20
C20 18,7 19,9 211 60 225 18,9 20,1 21,4 7 20
C22 20,7 21,9 23,2 60 250 20,9 22,1 234 7 25
| c24 22,7 239 255 60 250 229 241 25,7 7 25
atlz=0,1mA atlz=05mA atlz=10mA atlz=10mA
‘ min. nom. max. | typ.  max. min. nom. max. | typ. max.
‘ Cc27 25,0 26,9 28,9 65 300 25,2 27,1 29,3 10 45
i Cc30 27,8 299 32,0 70 300 28,1 30,1 32,4 15 50
C33 30,8 329 35,0 75 325 311 33,1 35,4 20 55
’ C36 338 359 38,0 80 350 341 36,1 38,4 25 60
C39 36,7 389 410 80 350 371 39,1 415 25 70
’ C43 39,7 429 46,0 85 375 40,1 43,1 46,5 25 80
i c47 43,7 468 50,0 85 375 44 1 471 50,5 30 Y]
C51 476 508 54,0 90 400 48,1 51,1 54,6 35 100
Cb6 51,5 55,7 60,0 100 425 52,1 56,1 60,8 45 110
C62 57,4 61,7 66,0 120 450 58,2 62,1 67,0 60 120
C68 634 67,7 72,0 150 475 64,2 68,2 73,2 75 130
‘ C75 69,4 74,7 79,0 170 500 70,3 75,3 80,2 90 140
4 August 1980 M “ d LNy}



Silicon planar voltage regulator diodes

BZX84 SERIES

400 7284382
Ptot
{mW) N
\\
N
200
N,
\\
N
N
0 N
0 50 100 150 200 300
Tamb (°c)

Fig. 2 Power derating curve.

Model for calculating the static working voltage (V7 stat)-

This model can be derived from Vz gyat = VZ dyn + AVz of which V7 dyn is given in the tables on
pages 3 and 4 and can be derived from the typical dynamic characteristic curves on pages 6 and 7.
AVz = AT x Sz. For Sz see tables and graphs Sz versus T;.

AT =Ptot X Rth j.a = 1z X VZ dyn x Rep j-ar

Following AVZz =17 x V7 dyn X Rth j.a X Sz and the model will be: __—_-
—
=

VZstat=VzdyntlzxVz dyn X Rth j.ax Sz
Calculating example
BZX84-C24 mounted on a ceramic substrate of 8 mm x 10 mm x 0.7mm;at 1z = 7 mA. =~
7 420
\ =24+ (- x 24 X —— .
Z stat (1000)( X 1000x203)

=24+1.43=2543V.

\vv’ Mu“ard j (November 1982 5



BZX84 SERIES

Vz (V) 4
——

™N
N

—~—_

100

e

-
.

(mA)

VY‘
=94
6
3
C3vp
7
[
1%
—

200

7Z77971.A

X84
— C4v3
C3

Bz

N’\"\
[ —

Fig. 3 Dynamic characteristics; typical values; Tj =250C.

— 15 vz (V) 10 5 0
= [T/
[l
]
- o F;Lg_;’ﬁg ;‘_;’Ls S
N iR I B
<
>
N 100
© 1]
]
-
’ ’ 1z
typical values (mA)
|| =25
dynamic |
I~ characteristics ] |
RN | [ 200
7259234.3A
Fig. 4 Dynamic characteristics; typical values; T‘- =25 0C.
",
v
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Silicon planar voltage regulator diodes BZX84 SER'ES
J
40 Vz (V) 30 20 10
0
| |
| ] ]
| [ | | | 'z
l I ’ l (mA)
© ™~ o I ~ l < o olT =17 |
__J_ ; 3 S 13 S S o o O
“—ffgl 50
EEIIEEE
| |
]
|
|
7282844 100

Fig. 5 Dynamic characteristics; typica! values; T; = 25 ©C,
J

90 Vz (V) 70 50 300
/ AT AT
/ [ [
/ / / |
[ [ /
/ [l 1]
[ [ -
/ [T 1]
EERisoriaan s 15 2SS
SImmG AN ANE A £ ..
N [ [ ]
G S A A m AN
Jin [y 1]
/ [ 1z
| «‘la%,_ l F—1(mA)
typical vatues , T;=25°C T
dynamic characteristics ! ; 1L B _”—HT\ 7 ) ;7 T 100

Fig. 6 Dynamic characteristics; typical values; Tj=25 oC.
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BZX84 SERIES

72779721
300 7259230.1
(mA) Sz BZX84-C4V3
(mV/K) B
A
200 1 =1 c3vse
" -
/ A\ cave
\ / A L [ |
/ WA =
=2 N\ = C3v3
\ Se C3V0 +—
typ C2Va-
100 | e cav7
/
/ -3
0 -4
0 25 50 75
0,6 08 Vg (V) 1 o (mA)
Fig. 7 Typical values at T; = 25 oC. Fig. 8 Typical values; TJ-=25 to 175 OC.
7259256.3 \
+10
s l 1 l l ! l ! typical values
Z BZX84—C12 |
(mV/K) é1’1
+7’5 ™
Cc10
CoV1
+5 T
c8v2
C7Vv5
Cc6V8
+25 =1 C6V 2
C5V6
——
C5V1 -——
0 5V - Sum
4t
” Cc4v7
—25
-5
0 5 10 15 20
‘Z (mA)

Fig. 9 Typical values; Tj =25 to 175 ©C.

8 August 1980} F Mu||ard
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Silicon planar voltage regulator diodes BZX84 SERIES

3 7282786 105 7272909.1
T;=250C ’ ’ typ. values
] - 0,
_av AV Tamb = 25 °C
z / (mV)
(mV)
/4
104 i
H 1zac = 5mA /
10 N /
N Plot .« T
\\ 103 /’,.—r‘ ”,—'
J .
102 7 Iz (dc.) =5 mA
// 102 ,/
/|
L 1
-y PtOt max = 200mw
D O
3 e e e e
]o I SR W B S N S 10
2 4 vylv) 6 5 10 15 20 25
. . Vz (V)
Fig. 10. Fig. 11.
105 7272908.1
typ. values
AV, Tamb = 25 °C
(mV)
~ H
104 Prot max
i H
Iz {d.c.) =2 mA[]
”
103 /
102
10
25 50 75 v, (v) 100

Fig. 12.
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BZX84 SERIES

» 7264495.3
typ. values
Tj=25°C
'(dif)f f=1kHz
¥
N
103 ™
N
N N\
NN
102 A N \‘ = C75:ﬁ
S !
N \\ €51+
N \Q\ Yy
\ »
N
. N N C30
Cav7—
c20
C12 1
K ]
N csvs
1
10_] ) 10 'Z (mA)
Fig. 13.

10
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TUNER DIODES







BA223

SILICON AM. BAND SWITCHING DIODE

The BA223 is a switching diode in whiskerless glass encapsulation. It is intended for band switching in
a.m. radio receivers,

QUICK REFERENCE DATA

Continuous reverse voitage VR max. 20 v
Forward current (d.c.) lg max. 50 mA
Junction temperature Ti max. 150 °C
Diode capacitance at f = 1 MHz

VR=6V Cq < 3,5 pF
Series resistance at f = 1 MHz

Ig =10 mA ™ < 15 Q
MECHANICAL DATA Dimensions in mm

Fig. 1 DO-34 (SOD-68).

vk a
0.55 _::::II I—¢ @

-—

f (1) 1)
1,27 , 1,27 I t
ax ™ ‘2’60-1 -— ax 1,6’( -

254 3,04 25,4
min max min - 7283041

(1) Lead diameter in this zone uncontrolled.
Cathode indicated by coloured band.

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

\\7 Mu“ard February 1982



BA223

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Continuous reverse voltage
Forward current (d.c.)
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Forward voltage
IF =50 mA
Reverse current
VR=20V
VR=20V;Tj=125°C
Diode capacitance at f =1 MHz
VR=6V
Series resistance at f = 1 MHz
IE=10mA

VR
Ir
Tstg

T

Rthj-a

VE

IR
IR

Cd

D

max. 20
max. 50
—b5 to +150
max. 150
0,5

< 1,0
< 100
< 20
< 3,6
< 1,5

mA
oC
oC

OC/mW

nA
MA

pF

e ( Mullard

]



Silicon a.m. band switching diode BA223

8 7278760 7278761
10
Cq t
(pF) )
()
6 7,5
\
A
N Iy
4 N typ
™ typ
25
N <
- Pt
2 0
0 5 vg(v) 10 0 5 10 15
|F {mA)
Fig. 2 f=1 MHz; Ti =250C. Fig. 3 f=1 MHz; Tj =250C,
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BA243
BA244

SILICON PLANAR DIODES

Switchingdiodes in a DO-35 envelope, intended for band switching in v. 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 Cq

Series resistance at f = 200 MHz

_ typ
[g = 10 mA p z
MECHANICAL DATA Dimensions in mm
DO-35
v ok a
0,56 *—,
o8 ——— .l C @ —
¢ Pobon —
- 25,4 lol 4,25 4 25,4 -l 185 | ———
min | rlnur | min max —
_____ 4 . 7266719
r r—4 b h
BA243: red yellow  orange natural
(cathode)
BA244: red yellow yellow  natural
(cathode)
The diodes may be either type-branded or colour-coded.
et March 1974 1
] | Mullard |



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

VR max. 20 V

Ig max. 100 mA
Tstg -55 to +150 ©°C

Tj max. 150 ©°C

Reh j-a = 0,6 °C/mW

Ty = 25 OC unless otherwise specified

Forward voltage at Ig = 100 mA VE < 1V
Reverse current at Vg = 15V IR < 100 nA
VR = 15 V;Tamb = 60 °C IR < 1 pA
Diode capacitance at f = 1 to 100 MHz
B typ. 1,1 pF
VR = 15V Cq Z 2 pF
Relative capacitance variation
] due to reverse voltage variation
— at VR = 7 to 20 V£ = 1 to 100 MHz AC
— R d
— related to VR =7V (—:d—m—{{
Series resistance at £ = 200 MHz
typ.
Ig = 10 mA D 2
Relative series resistance variation
due to forward current variation
at Ip = 2 to 40 mA;f = 200 MHz Arp
related to Ig = 2 mA STAR typ. 2 %/mA
Series inductance (measured on envelope) Lg typ. 2,5 nH
2 March 1974 M l d \v’
ullar C



Silicon planar diodes B A 2 43

BA244
104 ﬁ 547 7267453 102 : } ; } } JL 7267454
R VR=15V Igp []typ. values 7/
(nA) (mA) A
/ /
103 Vi /
-/ 10 L He)
7 S fo
V) i
t &
102 iy &
/
7 / /
1 /
10 >
A Y,
/-
/
/ [
1 10-1 L A
0 50 100 150 0,5 0,6 0,7 0,8 0,9
Tj (°C) Vg (V)
h T7Z67L62.1
L [TT1]
c, f =110 100 MHz
L= o BB —
(pF) fi=257C ————
3 —_—
NG
N
N\\lyp
2 ~
N
NN
1 B—
0 -1
10 1 10 Ve (V) 102
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BA243

BA244
72674611
3
BA243
o
(n) f= ZOOOMHZ
\ T,=25°%
N \\
2N
AN
NS
N ~
\ \\
N
A g
i ~TS=Lmax
1 T~ l‘\
L typ ] —
~—]
—
0 2
4 10 IF (mA) 10
7Z67460.1
3
BA244
—
— o £ =200 MHz
— (n) T =25 o¢
2
A
AN
N\,
‘\
N\
N AN
N\, N
1 N, AN
. S
N ~
\
=~ <[ max
\\
typ ———
1
0 . R
1 10 I (mA) 10
4
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BA482
BA483

SILICON PLANAR DIODES

Switching diodes 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
Forward current (d.c.) Ie
Junction temperature T

Diode capacitance

VR=3V;f=11t0 100 MHz Cd
Series resistance at f = 200 MHz
IF=3mA n
IF=10mA ™
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-68 (DO-34).

0,85 *_tk: t::ﬂ]:: —= -— E

i T
max 4 max max
- 25,4 3,04 25,4
min = max min 7283041

(1) Lead diameter in this zone uncontrolled.
Cathode indicated by coloured band.

BA482: red on a natural background.
BA483: orange on a natural background.

c’ Mu"ard j( Octéber1982 1



BA482
BA483

RATINGS

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

35 V ‘

Continuous reverse voltage VR max.
Forward current (d.c.) IF max. 100 mA
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj 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
Ti = 25 OC unless otherwise specified/ ‘
Forward voltage
IF =100 mA VE < 1,2 V
Reverse current
VR=20V IR < 100 nA
VR=20V;Tgmp=75°C IR < 1 wA
BA482 BA483
Diode capacitance
VR =3 V;f=110100 MHz cg Y ?'g o S:Z
Series resistance at f = 200 MHz typ. 0,6 08 &
IF=3mA ™ < 07 129
—_—
——
April 1978 M |I d \v
( ullar N



Silicon planar diodes BA482
BA483
7277757 7277756

102 T 103
I ]

F R

T]-=75°C/ /25°c
10 ) 102
y 4
1
/
ll 4
Al )
/ A
1 £ 10 -
7 ya
T
JANE /|
/
f //
/ /
107! 1
0,25 0,5 0,75 VE vy 1 0 50 100 T (°C) 150
j
Fig. 2 Typical values. Fig.3 VR=20 V.

15 } 7277759
Cy —
(pF) —_—

1 pr——]
— I [
T
- T
—
i P —
= =~ BA482{+H
—— BAs8a I
0,5
0
-1 2
10 1 10 Vg (V) 10
Fig. 4 Typical values; f = 1 to 100 MHz; Tj = 25 oC.
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BA482

BA483
7277758
2
"D
(£2)
\\
1
o
\
—
— —— BA483
’\\
—— \-‘
BA482
0

Fig. 5 Typical values; f = 200 MHz; Tj =25 0C,

Rerl 1978 ( Mullard <



BB119

SILICON VARIABLE CAPACITANCE DIODE

Planar-diffused diode it 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: Ty = 150 °C IR < 2,0 pA
Diode capacitance at f = 1 MEz
VR =4V Cq 20 to 25  pF
Cq(VR = 4V)

. . ZatR= V) :
Capacitance ratio at f < 300 MHz Cq(VR=10") ) 1,3
Series resistance at Vg = 4 V: f = 200 MHz rp < 1,s @

MECHANICAL DATA Dimensions in mm
DO-35
vk a
0,56 ~—
s @
le— 25,4 le— 4,25 25,4 1,85 |
min max mn max

7266721

The coloured band indicates the cathode

The diodes are type branded.

\3 Mu“ard w (February 1977 ) 1



BB119

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

Continuous reverse voltage VR max. 15 A%
Current
Forward current (d.c.) I 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 =15 V: Tj =150 oC IR < 2,0 uA
Forward voltage
Ip = 100 mA VF < 950 mV
Diode capacitance at f = 1 MHz
VR = 4V Cq 20 to 25 pF
—— ; Cq(Vg = 4V)
—— it 3 tf < D T T s
— Capacitance ratio a 300 MHz Cq VR = 10V) 1,3
Series resistance at f = 200 MHz
_ typ. 0,9 Q
A%:3 4V rp 2 L5 o
Simplified equivalent circuit:
L Cq o
7269108
L = lead inductance =6 nH :
rp = series resistance frequency independent
Cq = diode capacitance (see page 3) up to f = 300 MHz
These data apply for a distance of 10 mm between the two measuring points.
2 February 1977 M I d \v'
ullar .



Silicon variable capacitance diode BB119

104 7272993
VR=15V
|
R
(nA)
max |~
-
103 b
7
7
7
102 4
y 4
typ 3=~
LA
10 —
7
V4
17
/
10 0
5 100 T ©c) 1650

7272994
f=1MHz
102
Cd
(pF)
\ '\\
\\\\\\ max
T~ min
10
1 10 102

VR (V)

t’ Mu“ard w (February 1977






AM. VARIABLE CAPACITANCE DOUBLE DIODES

The BB212 is a silicon mesa profiled epitaxial double tuning diode with common cathode in a plastic

TO-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 Tj =2590C
VR=10V

Diode capacitance at f = 1 MHz
VR=05V
VR=80V

Capacitance ratio at f = 1 MHz

Series resistance at f = 500 kHz

VR is that value at which Cq = 500 pF

VR max. 122V
T max, 85 OC
IR < 50 nA
Cq 500 to 620 pF
Cq < 22 pF
Cq (VR=05V)

C4VR=8.0V) > 22,5

re < 25 Q

MECHANICAL DATA
Fig. 1 TO-92 variant.

2 7260675.1

Dimensions in mm

I — +0v1‘0
? * min
J
S
<— 5,2max A‘ 12,7min
,—‘ 0,49
" max
= 3
—

diameter within 2.5max
is uncontrolled b

72709961

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.

-

<

MU“ard w (April 1982



BB212

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

Continuous reverse voltage VR max. 12V

Forward current (d.c.) IE max. 100 mA
Storage temperature Tstg —55 to + 100 °C
Operating junction temperature T max. 85 °C

CHARACTERISTICS (for each diode)
Tj = 25 OC unless otherwise specified
Reverse current

VR=10V IR < 50 nA
VR=10V;Tamp =60°C IR < 200 nA
Diode capacitance at f = 1 MHz
VR=05V C4 500 to 620 pF
VR=30V Cq 140 to 280 pF
VR=55V Cq 40to 90 pF
VR=80V Cy < 22 pF
. . _ Cq(VR=05V)
Capacitance ratio at f= 1 MHz m\m—:m > 225
Series resistance at f = 500 MHz
VR is that value at which Cq = 500 pF rs < 25 Q

Temperature coefficient of the diode capacitance

at f=1MHz; Tgmp =25 °C to 60 °C
VR=05V n typ. 0,054 %/K
VR=8,0V n typ. 0,050 %/K

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.

BASIC TOLERANCE
The relative deviation of the capacitance value at Vg = 0,5 V is maximum 3,5%.

C1(05V)—-Co(05V)
&5V —Ca = <3,5%.
Co (05V)
ADDITIONAL TOLERANCE
In the range of VR = 0,5 to 8 V the following additional tolerances are valid.

o C S<2%forVg=05t03 V
§= (CZ)VR—(Cz)OﬁV S<4%for VR=3 1055V | seeFig.2
S<6%forVR=55t08 V

C1 is the capacitance of a1 when a1 > a2
C is the capacitance of ap when ag > aq

( Mullard )



A.M. variable capacitance double diodes BB212

7278453.4

s
(%)
10
8
6
4
2 Fig. 2 The shaded area represents the maximum
tolerance of the two diodes in one envelope as a
0o 10 function of the reverse voltage.
7278455 3 7278454
1 10
IR A
(nA) T,=60°C L} Cq A
- (pF)
L1
LA
10! ]
[
’ . 25°C \
A 102
, »
d typ
1
1072 /
y A
J \\
1073 10
0 5 VR (V) 10 0 5 VR (V) 10

Fig. 3 Typical values. Fig. 4 =1 MHz.
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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 0,56 V to 28 V.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 28 Vv
Reverse currentat Vg =28 V IR < 10 nA
BB405B | BB405G
Dic\)/de Ea;;c\i/tance at f = 500 kHz c > 2.0 18 oF
R= d < 23 25 pF
. . _ Cq(VR=3V) > 438 43
Capacitance ratio at f = 500 kHz CqVR=2BV) < 58 6.0
Series resistance at f = 470 MHz
VR is that value at which C4 = 9 pF r < 0.8 1,2 Q
R d H
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-68 (DO-34).

K
0.55 i::::::}“ I T —
m m J
kg;’—— 42'6& 4—:‘:‘?)7( 1,6 -—
max
25,4 25,4
mi'n ?ng: min 7283041

(1) Lead diameter in this zone uncontrolied.

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.

U Mullard w (November 1981



BB405B
BB405G

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

CHARACTERISTICS
Tamb = 25 ©C uniess otherwise specified

Reverse current
VR=28V

—  VR=28V;Tymp=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 Cq =9 pF

VR max. 28
VERM max. 30
e max. 20
Tstg —55 to + 150
T; max. 100
BB405B |BB405G
IR < 10 10
IR < 200 200
Cq > 155 15,5
Cy typ. 11,6 11,5
Cq > 2,0 18
< 2,3 25
Cq(VgR=3V) > 4.8 43
Cq(VR=25 Vi < 58 6,0
rs < 0,8 1,2

\Y
\
mA
oC
oC

nA
nA

pF
pF
pF

* Matching: Devices are supplied on a bandolier with a space between matched sets (minim!.lm quan-
tity 120 devices, total divisible by 12; maximum quantity is 9000 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.

2 November 1981 ( MUl'ard
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Variable capacitance diodes BB405B

BB405G
7285020.1
10
IR
(nA)
103
-
/
102 P
—%
//
7
L~
P
10
0 25 50 75 T €0) 100

Fig. 2 Maximum values reverse current as a function of the junction temperature. VR = 28 V.

- 7285019
20

Cyq \

(pF) N

10 N

1071 1 10 Vg (V) 102

Fig. 3 Maximum values diode capacitance at f = 500 kHz.
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BB405B
BB405G

10-2 7288175

10-3

10~5

1 10 VR (V) 10?

Fig. 4 Maximum values temperature coefficient as a function
of reverse voltage. Tj = 0 to 85 ©C.
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BB809

SILICON PLANAR VARIABLE CAPACITANCE DIODE

The BBBO0S 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 0,5 V to 28 V.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 28 V
Reverse current at Vg = 28 V IR < 10 nA
Diode capacitance at f = 500 kHz

VpR= 3V Cd 26 to 32 pF

VR=25V Ca 4,510 5,6 pF

Cq(VR= 3V)
. . _ e "R =7 5t06,5

Capacitance ratio at f = 500 kHz Cq(VR=25V)
Series resistance at f = 200 MHz

VR isthat value at which Cq = 25 pF rs < 06 @
MECHANICAL DATA Dimensions in mm

Fig. 1 SOD-68 (DO-34).

‘ k a3
0.55 f:: D: ——

1,27 ) ‘ 1,5‘._

1)
42‘6>I - 1,27 —

- ’
max max max
|
25,4 3,04 25,4
" min " max -~ min - 7283041

(1) Lead diameter in this zone uncontrolled.
Cathode indicated by yellow band.

\3 Mullard w (September 1981



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;Tamp =856 °C
Diode capacitance at f = 500 kHz
VR= 3V
VR=25V

Capacitance ratio at f = 500 kHz

Series resistance at f = 200 MHz
VR is that value at which Cq = 26 pF

Relative capacitance difference
between two diodes; VR = 1 to 28 V

VR
VRM
IF
Tstg

T

Rth j-a

IR
IR

Cq
Cd
Cq(VR= 3V)
Cq(VR=25V)

max. 28
max. 30
max. 20
—55to + 150
max. 100
= 0,6
< 10
< 200
26 to 32
45t05,6
5t06,5

< 0,6
< 3

mA
oC
oC

OC/mw

nA
nA

pF
pF

%
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Silicon planar variable capacitance diode BB809
102 7269410.1 10-2 7277991
typical values
'R - - 0
(nA) T;=85°C] (pF /pF
oC
10 -
> 10-3
‘\
A
1 A
~
\\
25°C q
typ
10~4
N
10—1 //
7
A
4
102 10-5
0 10 20 vy (v) 30 1 10 vgiv) 107
Fig. 2 Typical values. Fig. 3 Temperature coefficient of the diode
capacitance; Tymp = 0 to 85 ©OC.
60 7283062.1 103 7283061
|
Cy R
(pF) (nA)
P %
102 7
40 \; —
\ max
typ
A\
\ 10 d /
va
y
20
NP/
1
AN
0 107!
101 1 10 Vg (V) 0 50 T1(%c) 100
Fig. 4 f =500 kHz; Tgmp = 25 °C. Fig.5 VR =28 V.
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GERMANIUM DIODES
Gold bonded






MAINTENANCE TYPES

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 Vv
Repetitive peak reverse voltage VRRM max. 100 7% V
Forward current (d.c.) Ig max. 140 140 mA
Repetitive peak forward current IFRM  max. 250 250 mA
Junction temperature ) Tj max. 85 85 ©OC
Forward voltage at |g = 250 mA VE < 1.1 11 Vv
Recovery charge when switched
from Ig =10mAto VR=10V Qg < 1800 900 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
m%x m%x
- - —- .-
a* ¥ ! k
5 Y 3
mznx o= | ;\ —
] il )
¥ g0s2 b u
max n n
L L
254 ‘ 76 254
min ) max min

min. mounting width13 %%

The diodes are type branded; the cathode being indicated by a coloured band.
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AAZ15
AAZ17

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

Voltages
Continuous reverse voltage VR
Repetitive peak reverse voltage VRRM

Non-repetitive peak reverse voltage (t <1s) VRSM

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

(averaged over any 20 ms period) IrAV)
Repetitive peak forward current IFRM

Non-repetitive peak forward current (t<1s) Ipsm

Temperatures
Storage temperature Tstg

Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient in free air Rthj-a

AAZI1S | AAZ17

max. 75 50 V
max. 100 75 vV
max. 115 75V
max. 140 mA
max. 140 mA
max. 250 mA
max. 500 mA
-65 to +85 ©C
max. 85 °C
= 0.55 OC/mW

e 7 ( Mullard
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MAINTENANCE TYPE

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
Repetitive peak reverse voltage
Forward current (d.c.)
Repetitive peak forward current
Junction temperature

Forward voltage at | = 150 mA

Recovery charge when switched
fromlg=10mAto VR =10V

VR max 25 V
VRRM max. 25V
Ig max. 110 mA
lERm max. 150 mA
T max. 75 OC
VE < 11V
Qg < 600 pC

MECHANICAL DATA
Fig. 1 DO-7.

Dimensions in mm

not tinned
2 2
"Tnaxd— *Tnux"
! ¥ 4 = k
@25 ¥ __ i
max § | 2,: ” —
1 i
8052
max

e ————
min. mounting width13 2%

The diodes are type-branded; the cathode being indicated by a coloured band.
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OA47

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

Voltages
Continuous reverse voltage VR
Repetitive peak reverse voltage VRRM
Non-repetitive peak reverse voltage (t<1 s) VRSM
Currents
Forward current (d.c.) 1g
Average rectified forward current

(averaged over any 20 ms period) IF(AV)
Repetitive peak forward current IFRM

Non-repetitive peak forward current (t<1ls) IFSM

Temperatures
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient in free air Rthj-a

max. 25
max. 25
max. 30
max. 110
max. 110
max. 150
max. 200
~65 to +75
max. 75
= 0.55

v
A\
A%

mA

mA
mA

mA

o¢
oc

°C/mW

weon)(C Mullard



PICOAMPERE DIODE






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 to light. It is intended for clamping,
holding, peak follower, time delay circuits as well as for logarithmic amplifiers and protection of

insulated gate field-effect transistors.

QUICK REFERENCE DATA

Continuous reverse voltage
Forward current (d.c.)
Forward voltage at I = 10 mA

Reverse current
VR = 5V;Tj=25°C
VR=20V;Tj=259C
Diode capacitance
VR=0;f=1MHz

VR max. 20 V
IE max. 50 mA
VE < 10v
IR < 5 pA
IR < 10 pA
Cg < 1,3 pF

MECHANICAL DATA
Fig. 1 TO-18 (except for the two leads)

Dimensions in mm

0.48™Max

| —— |

5.3max
e

|

e 127 min

7209447

Handle the device with care whilst soldering into the circuit. The extremely low leakage current can
only be guaranteed when the bottom is free from solder flux or other contaminations.

<
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BAV45

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage
Forward current (d.c. or average)
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=10mA

Reverse current
VR=56V
VR=5V;Tj=80°C
VR=20V

Diode capacitance
Vp=0;f=1MHz

Forward recovery voltage when switched to
Ig=10mA

1, ®a 4500

VR
VRRM
I
IFRM
Tstg
Tj

Rth j-a

VE

IR
IR
IR

Cd

Vi

max. 20 vV
max. 35 V
max. 50 mA

max. 100 mA
—65to+ 125 ©C
max. 125 OC

500 K/W

10V

250 pA

10 pA

1,3 pF

1,25 vV

Rs=500 oscilloscope Ve
Il puT. R;=500
tr fe—t, t
T 1260200
input signal output signal
— Fig. 2 Test circuit and waveforms.
—
—
— Input signal
Rise time of the forward pulse tr < 20 ns
Forward current pulse duration tp = 300 ns
Duty factor 8 = 0,01
Oscilloscope
Rise time t = 0,35 ns
Input capacitance Ci < 1 pF
Circuit capacitance C < 20 pF (C = C; + parasitic capacitance)
March 1981 M 'I d \v’
W( ullar <



Picoampere diode

BAV45

CHARACTERISTICS (continued)

Reverse recovery time when switched from
IF=10mAtolg=10mA; R =100 ;
measured at Ig = 1 mA

S/ sampling

oscilloscope

r

________ -J =500
V=Vg +I¢ xRg Ri=S

Ve

7261326

input signal

Fig. 3 Test circuit and waveforms.

Input signal
Rise time of the reverse pulse t,
Reverse pulse duration tp
Duty factor 5
Oscilloscope
Rise time i

<

72613281

600 ns

output signal
* 1R =1mA.

0,6 ns
500 ns
0,05

0,35 ns

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

U Mullard w (March 1981



BAV45

14 7261333
f=1MHz
Cq iz}
(pF) T,=25° | ]
1.0
\\
~
09
NyP
N
~
08
Ny
\
0.7
10 1 10 Vg (V) 102
Fig. 4.
7261332
T 1 1
[ lol
100 |=25°C
I ll
(mA) ]
75
i
|
]
t
50 yp
|
|
25
/
A
0
0 500 1000 VF (mV) 1500
Fig. b.
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Picoampere diode

BAV45

100,

7261335

T =255C

(pA)

103

107

108

10°

104

103

102

10*
0

™y

s

-\

-~
~]]

Raacll

M

natl

Bas K

250 500 750 Ve (mV) 1000

Fig. 6.

<
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BAV45
103 . 726133
Ig 17 =125°C
{pA)
10°
80'_(2,,2
gt
P
/
10 typical values
25°C///
1
10°!
0 10 20 vg (V) 30
Fig. 7.

1°A 7261331
" I3
Ir 17
(pA) Y
/17
10° max.Vg=20Viy |/ 5V
Fi7 yp. VR =3
a 7420V
117 7 5V —
A1
7]
102 ., 4
y A "
LAY 4
4 V4
AL ;/
10 z / /
i,
/
/
Ny
0 50 100 T;(°C)} 150
Fig. 8.
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INDEX

Type No. Section Suggested Type No. Section Suggested
alternative alternative

AA119 * BATS1 BAX13 B
AAZ13 * BA481 BAX16 B
AAZ15 1 BAX17 B
AAZ17 1* BAT85 BB105B,G * BB405B,G
BA182 * BA482 BB110B,G * BB119
BA223 H BB119 H
BA243 H BB212 H
BA244 H BB405B,G H
BA280 * BA481 BB809 H
BA314 Cc BBY31 G
BA316 B BBY40 G
BA317 B BY184 * BY584
BA318 B BY?228 E
BA379 * BY409 * BY509
BA481 F BY438 E
BA482 H BY448 E
BA483 H BY458 E
BAS11 8 BY476 E*
BAS16 G BY509 E
BAS17 G BY584 E
BAS19 G BYV27 series E
BAS20 G BYV 28 series E
BAS21 G BYV95A,B.C E
BAT17 G BYV96D,.E E
BAT18 G BYW54 E
BAT81 F BYW55 E
BATS82 F BYW56 E
BAT83 F BYW95A,B,C E
BAT85 F BYW96D,E E
BAV10 B BYX10 E*
BAV18 B BYX90 *
BAV19 B BY X91 series
BAV20 B BZTO3 series C
BAV21 B BzZV10 D
BAVA45 J BZV1i1 D
BAV70 G BZV12 D
BAV99 G BzV13 D
BAW56 G BzZV14 D
BAWGE2 B BZV46-1V5, 2V0 C
BAX12A B BZVA49 series G
*Not recommended for the design of new equipment.

1 November 1982 gt
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INDEX

Type No. Section SUQQESt?d Type No. Section Suggestgd
aiternative alternative

BZV85 series C CVA7029 E

BZWO03 series C CVA7030 E

BZX61 series c* BZV85 series CVA7476 E

or BZTO03 series OA47 I BAT85

BZX79 series C OA90 * BATS81
BZX84 series G OA91 *

BZX87 series C 0A95 *

BZX90 D 0OA200 B

BZX91 D OA202 B

BZX92 D TN821 D

BzZX93 D 1N823 D

BZX94 D 1N825 D

BZY88 series c* BZX79 series 1N827 D

CV7099 to 7106 o] 1N829 D

CV7138to 7146 C 1N914 B

CV7367,8 B 1N916 B

CV7756,7 B 1N4001G E

Cv7875 B 1N4002G E

CVv8308 E 1N4003G E

CVv8617 B 1N4004G E

Cv8790 B 1N4005G E

CVv8805 E TN4006G E

CVv9637 B 1N4007G E

CVv9638 B 1N4148 B

CVA7026 E 1N4446 B

CVA7027 E 1N4448 B

CVA7028 E

*Not recommended for the design of new equipment.

™)
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- DIODES CONTENTS

SELECTION GUIDE

GENERAL SECTION

SILICON WHISKERLESS DIODES

VOLTAGE REGULATOR DIODES (Low power)

VOLTAGE REFERENCE DIODES

RECTIFIER DIODES (Low power)

SCHOTTKY-BARRIER DIODES

MICROMINIATURE DIODES

TUNER DIODES

GERMANIUM DIODES (Gold bonded)

PICOAMPERE DIODE
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Farnell Electronic Components Ltd.
Canal Road, Leeds LS12 2TU.
Tel: Leeds (0532) 636311. Telex: 55147

Gothic Crellon
380 Bath Road, Slough SL16JE.
Tel: Burnham (06286) 4434, Telex: 847571,

Hawnt Electronics Ltd.
Firswood Road, Garretts Green, Birmingham B33 0TQ.
Tel: Birmingham (021) 784 2485. Telex: 338814.

Intel Electronics Ltd.
Trading Estate, Henlow, Bedfordshire SG16 6DS.
Tel: Hitchin (0462) 812505. Telex: 825637.

ITT Electronics Services
Edinburgh Way, Harlow, Essex CM20 2DF.
Tel: Harlow (0279) 26777. Telex: 81525.

Jermyn
Vestry Estate, Sevenoaks, Kent TN13 5EU.
Tel: Sevenoaks (0732) 450144, Telex: 95142.

Macro-Marketing Ltd.
Bumham Lane, Slough SL16LN.
Tel: Burnham (06286) 4422. Telex: 847945.

Swift-Sasco Ltd.
PO. Box 2000, Gatwick Road, Crawley, Sussex RH10 2RU.
Tel: Crawley (0293) 28700. Telex: 87131.

Townsend-Coates Ltd.
Lunsford Road, Leicester LES OHH.
Tel: Leicester (0533) 769191. Telex: 34321.

Mullard

London WC1E 7HD. Telephone: (01) 580 6633. Telex: 264341

4 -
Mullard Limited, Mullard House, Torrington Place,

Mullard manufacture and market electronic components under their own name and those of associated companies.

Printed in England
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