PHILIPS

Data handbook Semicond uctors

[priwes|  Electronic
Lg\/&i components
\&/ and materials

Part 2 May 1980




SEMICONDUCTORS Part 2—MAY 1980

POWER DIODES, THYRISTORS, TRIACS

SELECTION GUIDE

GENERAL SECTION

RECTIFIER DIODES

REGULATOR DIODES

HIGH-VOLTAGE RECTIFIER STACKS

THYRISTORS

‘TRIACS

ACCESSORIES

HEATSINKS

INDEX

S0 T I O OO I e &







DATA HANDBOOK SYSTEM

Qur Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of three series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

1f you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

Starting in 1980, new part numbers and ccrresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part 1

Part 2

Part 2a

Part 2b

Part 3

Part 4

Part 5a

Part 5b

Part 6

Part 7a

Part 7b

Part 8

Part 9

February 1980

April 1980

November 1977

May 1978

January 1975
March 1975

October 1979

December 1978

January 1977

March 1977

May 1979

July 1979

March 1978

T102-80
(ET1a 12-75)

T2 04-80
(ET1b 08-77)

ET2a 11-77

ET2b 05-78

ET301-75
ET4 03-75

ET5a 10-79

ET5b 12-78

ET6 01-77

ET7a 03-77

ET7b 05-79

ET8 07-79

ET903-78

Tubes for r.f. heating

Transmitting tubes for communications

Microwave tubes

Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Microwave semiconductors and components

Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators

Special Quality tubes, miscellaneous devices
Receiving tubes

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes
for special applications

Camera tubes and accessories, image intensifiers

Products for nuclear technology
Channel etectron multipliers, neutron tubes, Geiger-Miiller
tubes

Gas-filled tubes
Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes,
monitor tubes, components for colour television, compo-
nents for black and white television.

Photomultiplier tubes; phototubes
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part 1 March 1980

Part 2 May 1980

Part 2 June 1979
Part 3 January 1978

Part3  April 1980

Part 4a December 1978

Part 4b  September 1978

Part 4c  July 1978
Part 5a November 1976

Part 5b  March 1977

Part 6 October 1977

Part 6b  August 1979

Signetics integrated circuits

S1 03-80
(SC1b 05-77)

S2 05-80
(SC1a 08-78)
SC2 06-79
SC3 01-78

S3 04-80

Diodes

Small-signal germanium diodes, smail-signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes, rectifier diodes

Power diodes, thyristors, triacs

Rectifier diodes, voltage regulator diodes (> 1,5 W),
rectifier stacks, thyristors, triacs

Low-frequency power transistors

High-frequency, switching and field-effect transistors*

Small-signal transistors

(SC2 11-77, partly)
(SC3 01-78, partly)

SC4a 12-78

SC4b 09-78

SC4c 07-78

SCba 11-76

SC5b 03-77

SC6 10-77

SC6b 08-79

Transmitting transistors and modules

Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes,
photocouplers, infrared sensitive devices,

photoconductive devices

Discrete semiconductors for hybrid thick and thin-film circuits
Professional analogue integrated circuits

Consumer integrated circuits
Radio, audio, television

Digital integrated circuits
LOCMQOS HE4000B family

ICs for digital systems in radio and television receivers

Bipotfar and MOS memories 1979
Bipolar and MOS microprocessors 1978
Analogue circuits 1979

Logic - TTL. 1978

* Field-effect transistors and wideband transistors will be transferred to S5 and SC3c respectively.
The old book SC3 01-78 should be kept until then.
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Part 1

Part 3a
Part 3b

Part 4a

Part 4b
Part 6

Part 7

Part 7a

Part 8
Part 9

Part 10
Part 11

Part 12
Part 13
Part 14

Part 15

COMPONENTS AND MATERIALS (GREEN SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced.
The former code of the preceding issue is given in brackets under the new code.

July 1979 CM107-79

September 1978 CM3a 09-78
October 1978  CM3b 10-78
November 1978 CM4a 11-78

February 1979 CM4b 02-79
April 1977 CM6 04-77

September 1971 CM7 09-71

January 1979 CM7a 01-79

June 1979 CM8 06-79
August 1979 CM9 08-79

April 1978 CM10 04-78
December 1979 CM11 12-79

November 1979 CM12 11-79
December 1979 CM13 12-79
April 1980 C14 04-80
(CM2b 02-78)
May 1980 C15 05-80
(CM2b 02-78)

Assemblies for industrial use

PLC modules, high noise immunity logic FZ/30 series,
NORbits 60-series, 61-series, 90-series, input devices,
hybrid integrated circuits, peripheral devices

FM tuners, television tuners, surface acoustic wave filters
Loudspeakers

Soft Ferrites
Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferroxcube trans-
former cores

Piezoelectric ceramics, permanent magnet materials

Electric motors and accessories
Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks
Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive

Assemblies
Circuit blocks 40-series and CSA70 (L), counter modules
50-series, input/output devices

Variable mains transformers

Piezoelectric quartz devices
Quartz crystal units, temperature compensated crystal
oscillators

Connectors

Non-linear resistors

Voltage dependent resistors (VDRY), light dependant resist-
ors (LDR), negative temperature coefficient thermistors
(NTC), positive temperature coefficient thermistors (PTC)

Variable resistors and test switches
Fixed resistors

Electrolytic and solid eapacitors

Film capacitors, ceramic capacitors, variable capacitors
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INDEX OF TYPE NUMBERS

Data Handbooks Semiconductors

The inclusion of a type number in this publication does not necessarily imply its availability.

type no. part section type no. part section type no. part section
AA119 s1 PC BAV20 s1 WD BB405G  S1 T
AAZ13 s1 GB BAV21 s1 WD BBY31 4c  Mm
AAZ15 S1 GB BAV45 S1 Sp BC107 S3 Sm
AAZ17 s1 GB BAV70 4c  Mm BC108 s3 Sm
AAZ18 s1 GB BAV99 4c Mm BC109 s3 Sm
BA182 s1 T BAWS6 4c Mm BC140 s3 Sm
BA220 S1 WD BAWG2 S1 WD BC141 Ss3 Sm
BA221 s1 WD BAX12 S1 WD BC146 S3 Sm
BA223 s1 T BAX12A  S1 WD BC147 s3 Sm
BA243 s1 T BAX13 S1 WD BC148 S3 Sm
BA244 s1 T BAX14A s1 WD BC149 S3 Sm
BA280 s1 T BAX16 s1 WD BC157 s3 Sm-
BA314 S1 Vrg BAX17 S1 WD BC158 S3 Sm
BA315 s1 vrg BAX18A  S1 WD BC159 s3 Sm
BA316 Ss1 WD BB105B S1 T BC160 S3 Sm
BA317 s1 WD BB105G  S1 T BC161 s3 Sm
BA318 S1 WD BB106 s1 T BC177 S3 Sm
BA379 s1 T BB109G  S1 T BC178 s3 Ssm
BAS11 s1 WD BB110B  S1 T BC179 s3 Sm
BAS16 4c Mm BB110G S1 T BC200 S3 Sm
BAT17 4c Mm BB119 s1 T BC264A SC3 FET
BAT18 4c Mm BB204B  S1 T BC264B SC3 FET
BAV10 S1 WD BB204G S1 T BC264C SC3 FET
BAV18 s1 WD BB212 s1 T BC264D SC3 FET
BAV19 S1 WD BB405B S1 T BC327 S3 Sm
FET = Field-effect transistors Sm = Small-signal transistors
GB = Germanium gold bonded diodes Sp = Special diodes
Mm = Discrete semiconductors for hybrid T = Tuner diodes
thick and thin-film circuits Vrg = Voltage regulator diodes
PC = Germanium point contact diodes WD = Silicon whiskerless diodes
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type no. part section type no. part section typeno. part section
BC328 S3 Sm BCX55 4c Mm BD231 sc2 P
BC337 S3 Sm BCX56 4c Mm BD232 sc2 P
BC338 S3 Sm BCY30A S3 Sm BD233 sc2 P
BC368 S3 Sm BCY31A S3 Sm BD234 sCc2 P
BC369 83 Sm BCY32A S3 Sm BD235 SCc2 P
BC375 S3 Sm BCY33A S3 Sm BD236 sCc2 P
BC376 s3 Sm BCY34A  S3 Sm BD237  SC2 P
BC546 S3 Sm BCY56 S3 Sm BD238 sc2 P
BCS547 S3 Sm BCY57 Ss3 Sm BD291 sCc2 b4
BC548 s3 Sm BCY58 s3 sm BD292  sc2 P
BC549 S3 Sm BCYS59 S3 Sm BD293 sc2 P
BC550 S3 Sm BCY70 S3 Sm BD294 sc2 P
BC556 s3 sm BCY71 s3 Sm BD295  sC2 P
BC557 S3 Sm BCY72 S3 Sm BD296 sc2 4
BC558 s3 Sm BCY78 s3 sm BD329  SC2 P
BC559 s3 Sm BCY79 s3 Sm BD330  sC2 P
BC560 s3 Sm BCY87 s3 Sm BD331  sC2 P
BC635 s3 Sm BCY88 s3 Sm BD332  sC2 P
BC636 S3 Sm BCY89 S3 Sm BD333 SCc2 P
BC637 s3 Sm BD131  sC2 P BD334  SC2 P
BC638 S3 Sm BD132 sc2 P BD335 sc2 P
BC639 s3 Sm BD133  SC2 P BD336  SC2 P
BC640 S3 Sm BD135 sc2 P BD337 sC2 P
BCW29;R 4c Mm BD136 sC2 P BD338 sc2 p
BCW30:R 4c Mm BD137 sc2 P BD433 sc2 P
BCW31;R 4c Mm BD138 SC2 P BD434 sc2 P
BCW32;R 4c Mm BD139 sc2 P BD435 sc2 P
BCW33;R 4c Mm BD140 sc2 P BD436 SC2 4
BCW69;R  4c Mm BD181  SC2 P BD437  SC2 P
BCW70;R  4c Mm BD182  SC2 P BD438  SC2 P
BCW71;R 4c Mm BD183 8C2 P BD645 sCc2 P
BCW72;R  4c Mm BD201  SC2 P BD646  SC2 P
BCX17;R 4c Mm BD202 sc2 P BD647 sCc2 P
BCX18;R 4c Mm BD203 SC2 P BD648 sC2 P
BCX19;R 4c Mm BD204 SC2 P BD649 sC2 P
BCX20;R 4c Mm BD226  SC2 P BD650  SC2 P
BCX51 4c  Mm BD227  SC2 P BD651  SC2 P
BCX52 4c  Mm BD228  SC2 P BD652  SC2 P
BCX53 4c  Mm BD229  sC2 P BD675  SC2 P
BCX54 4c  Mm BD230  SC2 P BD676  SC2 P
FET = Field-effect transistors Mm = Discrete semiconductors for hybrid

thick and thin-film circuits
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type no. part section type no. part  section type no. part  section
BD677  SC2 P BDT91  SC2 P BDX66C SC2 P
BD678  SC2 P BDT92  SC2 P BDX67  SC2 P
BD679  SC2 P BDT93  SC2 P BDX67A SC2 P
BD680  SC2 P BDT94  SC2 P BDX67B SC2 P
BD681 sc2 P BDT95 sc2 P BDX67C SC2 P
BD682  SC2 P BDT96  SC2 P BDX77  SC2 P
BD683  SC2 P BDV64  SC2 P BDX78  SC2 P
BD684  SC2 P BDV64A SC2 P BDX91  SC2 P
BD933  SC2 P BDV64B SC2 P BDX92  SC2 P
BD934 sc2 P BDV65 sc2 P BDX93 sc2 P
BD935  SC2 P BDV65A SC2 P BDX94  SC2 P
BD936  SC2 P BDV65B SC2 P BDX95  SC2 P
BD937  SC2 P BDX35  sC2 P BDX96  SC2 P
BD938  Sc2 P BDX36  SC2 P BDY20  SC2 P
BD939  SC2 P BDX37  SC2 P BDY90  SC2 P
BD940  SC2 P BDX42  SC2 P BDY91  SC2 P
BD941  sSC2 P BDX43  SC2 P BDY92  SC2 P
BD942  sC2 P BDX44  SC2 P BDY93  ScC2 P
BD943 sc2 P BDX45 sc2 P BDY94 sCc2 P
BD944  sSC2 P BDX46  SC2 P BDY9  SC2 P
BD945  SC2 P BDX47  SC2 P BDY97  SC2 P
BD946  SC2 P BDX62  SC2 P BF115 s3 Sm
BD947  SC2 P BDX62A SC2 P BF 180 s3 Sm
BD948  SC2 P BDX62B SC2 P BF181 s3 sm
BD949  SC2 P BDX62C SC2 P BF182 s3 Sm
BD950  SC2 P BDX63  SC2 P BF 183 s3 Sm
BD951  SC2 P BDX63A SC2 P BF 194 s3 Sm
BD952  SC2 P BDX63B SC2 P BF 195 s3 sm
BD953  sSC2 P BDX63C SC2 P BF 196 s3 Sm
BD954  sC2 P BDX64  SC2 P BF 197 s3 Sm
BD955  SC2 P BDX64A SC2 P BF 198 s3 Sm
BD956  SC2 P BDX64B SC2 P BF 199 s3 Sm
BDT62  SC2 P BDX64C SC2 P BF200 s3 Sm
BDT62A SC2 P BDX65  SC2 P BF240 s3 Sm
BDT62B SC2 P BDX65A SC2 P BF241 s3 Sm
BDT62C SC2 P BDX65B SC2 P BF245A SC3 FET
BDT63  SC2 P BDX65C SC2 P BF245B SC3 FET
BDT63A SC2 P BDX66  SC2 P BF245C SC3 FET
BDT63B SC2 P BDX66A SC2 P BF256A SC3 FET
BDT63C SC2 P BDX66B SC2 P BF256B SC3 FET
P = Low-frequency power transistors Sm = Small-signal transistors
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type no. part section type no. part section type no. part section
BF256C SC3 FET BFQ17 4c  Mm BFT93;R 4c Mm
BF324 s3 Sm BFQ18A 4c  Mm BFW10  SC3 FET
BF327 SC3 FET BFQ19 4c  Mm BFW11 sc3 FET
BF336 S3 Sm BFQ23 SC3 HFSW BFW12 SCc3 FET
BF337 s3 Sm BFQ24  SC3 HFSW BFW13  SC3 FET
BF338 s3 Sm BFQ32 sc3 HFSW BFW16A SC3 HFSW
BF362 s3 Sm BFQ34  SC3 HFSW BFW17A SC3 HFSW
BF363 s3 Sm BFQ42 4a  Tra BFW30  sc3 HFSW
BF419 sc2 P BFQ43 4a Tra BFW45 SC3 HFSW
BF422 s3 Sm BFR29  SC3 FET BFW61 sC3 FET
BF423 S3 Sm BFR30 4c  Mm BFW92  SC3 HFSW
BF450 s3 Sm BFR31 4c  Mm BFW93  SC3 HFSW
BF451 s3 Sm BFR49 SC3 HFSW BFX29 S3 Sm
BF457  sc2 P BFR53;R  4c Mm BFX30 s3 Sm
BF458 sc2 P BFR54 s3 Sm BFX34 S3 Sm
BF459  SC2 p BFR64  SC3 HFSW BFX84 s3 Sm
BF469  SC2 P BFR65  SC3 HFSW BFX85 s3 Sm
BF470  SC2 P BFR84  SC3 FET BFX86 s3 Sm
BF471 sc2 P BFR90  SC3 HFSW BFX87 s3 Sm
BF472  SC2 P BFR91 sc3 HFSW BFX88 s3 Sm
BF480 S3 Sm BFR92; R 4c Mm BFX89 SC3 HFSW
BF494 s3 Sm BFR93;R  4c Mm BFY50 s3 sm
BF495 s3 Sm BFR94  SC3 HFSW BFY51 s3 Sm
BF496 s3 Sm BFR95  SC3 HFSW BFY52 S3 Sm
BF550;R  4c Mm BFR96  SC3 HFSW BFY55 s3 Sm
BF622 4c Mm BFS17;R 4c Mm BFY90 SC3 HFSW
BF623 4c Mm BFS18;R 4c Mm BGY22 4a Tra
BF 926 S3 Sm BFS19;R 4c Mm BGY22A 4a Tra
BF 936 S3 Sm BFS20;R 4c Mm BGY23 4a Tra
BF939 53 Sm BFS21 sc3 FET BGY23A 4a Tra
BF97 S3 Sm BFS21A SC3 FET BGY32 4a Tra
BF970 S3 Sm BFS22A 4a Tra BGY33 4a Tra
BF979 s3 Sm BFS23A 4a  Tra BGY35 4a Tra
BFQ10 sc3 FET BFS28  SC3 FET BGY 36 4a Tra
BFQ11 sC3 FET BFT24  SC3 HFSW BGY37  scC3 HFSW
BFQ12 sC3 FET BFT25;R  4¢c  Mm BLV10 4a Tra
BFQ13 SC3 FET BFT44 s3 Sm BLV11 4a Tra
BFQ14  SC3 FET BFT45 s3 Sm BLV20 4a Tra
BFQ15  SC3 FET BFT46 4c  Mm BLV21 4a Tra
BFQ16  SC3 FET BFT92;R  4c Mm BLW29 4a Tra

FET

= Field-effect transistors

HFSW = High-frequency and switching transistors

Mm = Discrete semiconductors for hybrid

thick and thin-film circuits
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type no. part section type no. part section type no. part section
BLW31 4a Tra BLY87A 4a Tra BSR4 1 4c Mm
BLW32 4a Tra BLY87C 4a Tra BSR42 4c Mm
BLW33 4a Tra BLY88A 4a Tra BSR43 4c Mm
BLW34 4a Tra BLY88C da Tra BSR50 s3 Sm
BLW60 4a Tra BLY89A 4a Tra BSR51 S3 Sm
BLW60C 4a Tra BLY89C 4a Tra BSR52 S3 Sm
BLW64 4a Tra BLY90 4a Tra BSR56 4c Mm
BIW75 4a Tra BLY91A 4a Tra BSR57 4c Mm
BLW76 4a Tra BLY91C 4a Tra BSR58 4c Mm
BLW77 4a Tra BLY92A 4a Tra BSR60 s3 Sm
BLW78 4a Tra BLY92C 4a Tra BSR61 S3 Sm
BLW79 4a Tra BLY93A 4a Tra BSR62 S3 Sm
BLWS8O 4a Tra BLY93C 4a Tra BSS38 S3 Sm
BLW81 4a Tra BLY94 4a Tra BSS50 S3 Sm
BLW82 4a Tra BPW22 4b PDT BSS51 S3 Sm
BLWS83 4a Tra BPW34 4b PDT BSS52 S3 Sm
BLW84 4a Tra BPX25 4b PDT BSS60 S3 Sm
BLW85 4a Tra BPX29 4b PDT BSS61 S3 Sm
BLW86 4a Tra BPX40 4b PDT BSS62 S3 Sm
BLW87 4a Tra BPX41 4b PDT BSS63;R 4c Mm
BLW95 4a Tra BPX42 4b PDT BSS64;R 4c Mm
BLW98 da Tra BPX47A 4b PDT BSS68 S3 Sm
BLX13 4a Tra BPX70 4b PDT BSV15 s3 Sm
BLX13C 4a Tra BPX71 4b PDT BSV16 S3 Sm
BLX14 4a Tra BPX72 4b PDT BSV17 S3 Sm
BLX15 4a Tra BPX94 4b PDT BSV52;R 4c Mm
BLX39 4a Tra BPX95B 4b PDT BSV64 S3 Sm
BLX65 4a Tra BR100/03 S2 Th BSV78 sc3 FET
BLX66 4a Tra BR101 S3 Sm BSV79 sc3 FET
BLX67 4a Tra BRY39P S3 Sm BSV80 8C3 FET
BLX68 da Tra BRY39S s3 Sm BSV81 sc3 FET
BLX69A 4a Tra BRY39T S2/S3 Th/Sm BSW66A S3 Sm
BLX91Aa 4a Tra BRY56 S3 Sm BSW67A 83 Sm
BLX92Aa 4a Tra BRY61 4c Mm BSW68A S3 Sm
BLX93Aa 4a Tra BSR12;R 4c Mm BSX19 S3 Sm
BLX94A 4a Tra BSR30 4c Mm BSX20 s3 Sm
BLX95 4a Tra BSR31 4c Mm BSX21 S3 Sm
BLX96 4a Tra BSR32 4c Mm BSX45 S3 Sm
BLX97 4a Tra BSR33 4c Mm BSX46 S3 Sm
BLX98 4a Tra BSR40 4c Mm BSX47 Ss3 Sm

P

PDT = Photodiodes or transistors

R

= Low-frequency power transistors

= Rectifier diodes

Sm = Small-signal transistors

Th = Thyristors

Tra = Transmitting transistors and modules

February 1980
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typeno. part section typeno. part section type no. part section
BSX59 S3 Sm BU326A SC2 P BY476 S1 R
BSX60 s3 Sm BU426 Sc2 P BY477 s1 R
BSX61 s3 Sm BU426A SC2 P BY478 S1 R
BSY59A S3 Sm BU433 sc2 P BY509 s1 R
BT136 * S2 Tri BUW84  sC2 P BYV21 * S2 R
BT137 * 82 Tri BUWSS5 sc2 P BYV30 * S2 R
BT138 * S2 Tri BUX80 sc2 P BYV92 * .82 R
BT139 * S2 Tri BUX81 5C2 P BYV95A  S1 R
BT151 * 82 Th BUX82 sc2 P BYV95B S1 R
BT152 * S2 Th BUX83 SC2 P BYVO95C S1 R
BT153 s2 Th BUX84  SC2 P BYV96D,E S1 R
BT154 S2 Th BUX85 SC2 P BYW19 * 82 R
BTW23 * S2 Th BUX86  SC2 P BYW29 * §2 R
BTW24 * S2 Th BUX87 sc2 4 BYW30 * S2 R
BTW30S* S2 Th BY126M  S1 R BYW31 * S2 R
BTW31W* S2 Th BY127M  S1 R BYWS4 51 R
BTW33 * S2 Th BY 164 S2 R BYW55 S1 R
BTW34 * S2 Tri BY179 S2 R BYW56 S1 R
BTW38 * S2 Th BY184 s1 R BYW92 * 52 R
BTW40 * S2 Th BY206 s1 R BYWO5A  S1 R
BTW41 * S2 Tri BY207 s1 R BYW95B  S1 R
BTW42 * S2 Th BY208 * S1 R BYWOS5C  S1 R
BTW43 * S2 Tri BY210 s1 R BYW96D,E S1 R
BTW45 * §2 Th BY223 s2 R BYX10 s1 R
BTW47 * S2 Th BY224 * S2 R BYX22 * S2 R
BTWO2 * S2 Th BY225 * S2 R BYX25 * S2 R
BTX18 * 82 Th BY226 s1 R BYX30 * S2 R
BTX94 * S2 Tri BY227 s1 R BYX32 * S2 R
BTY79 * S2 Th BY228 s1 R BYX36 * S1 R
BTY87 * S2 Th BY229 * S2 R BYX38 * S2 R
BTY91 * S2 Th BY256 S2 R BYX39 * S2 R
BU126 sc2 P BY257 S2 R BYX42 * 52 R
BU133  sC2 P BY260 * S2 R BYX45 * S2 R
BU204 sC2 P BY261 * 82 R BYX46 * S2 R
BU205 sC2 )4 BY277 * 82 R BYX49 * S2 R
BU206  SC2 P BY409 s1 R BYX50 * S2 R
BU207A SC2 P BY409A S1 R BYX52 * S2 R
BU208A SC2 P BY438 s1 R BYX55 * S1 R
BU209A SC2 P BY448 S1 R BYX56 * 82 R
BU326  SC2 P BY458 s1 R BYX71 * S2 R
* = series.
GB = Germanium gold bonded diodes P = Low-frequency power transistors
| = Infrared devices PC = Germanium point contact diodes
LED = Light-emitting diodes Ph = Photoconductive devices

Mm = Discrete semiconductors for hybrid

thick and thin-film circuits

PhC = Photocouplers

R

= Rectifier diodes
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type no. part section type no. part section type no. part section
BYX90 s1 R CNY47 4b  PhC 0SB9310 S2 St
BYX91 * S1 R CNY47A 4b  PhC 0SB9410 S2 St
BYX94 s1 R CNY48 4b  PhC 0SM9110 S2 St
BYX96 * S2 R CQY11B 4b  LED 0SM9210 S2 St
BYX97 * S2 R cQYt1c 4b  LED 0SM9310 S2 St
BYX98 * S2 R CQY24A 4b  LED 0SM9410 S2 st
BYX99 * S2 R CQY46A 4b  LED 0SM9510 S2 St
BZV10 s1 Vrf cQY47a 4b  LED OSM9511  S2 St
BZV11 s1 vrf CQY49B 4b  LED OSM9512  S2 St
BZV12 s1 Vrf CcQY49C 4b  LED 0SS9110 S2 St
BZV13 s1 Vrf QY50 4b  LED 0859210 S2 St
BZV14 s1 vrf CcQY52 4b  LED 0559310 S2 St
BZV15 * 52 Vrg CcQYS54 4b  LED 0859410 s2 St
BZV46 S1 Vrg QY58 4b  LED PH2369  S3 Sm
BZV85 s1 Vrg cQYss 4b  LED RPY58A 4b  Ph
BZW10 s2 TS cQY89 4b  LED RPY71 4b  Ph
BZW70 * S2 TS CQY94 4b  LED RPY76A 4 I
BZW86 * 52 TS CQY95 4b  LED RPY82 4b  Ph
BZWO1 * S2 TS CQY96 4b  LED RPY84 4b  Ph
BZX61 * 81 Vrg cQY97 4b  LED RPY85 4b  Ph
BZX70 * S2 Vrg 0A47 s1 GB RPY86 4 I
B2ZX79 * S1 Vrg OA90 s1 PC RPY87 4 I
BZX84 * 4c Mm 0OA91 s1 PC RPY88 4 I
BZX87 * sS1 Vrg 0A95 s1 PC RPY89 4 I
BZX 90 s1 Vrf OA200 s1 WD

BZX 91 s1 vVrf OA202 s1 WD

BZX92 sT vVrf oM931  sC2 P

BZX93 s1 Vrf OM961  SC2 P

BZX94 s1 vrf ORP10 4b I

BZY88 * S1 Vrg ORP13 4 I

BZY91 * S2 Vrg ORP23 4b . Ph

BZY93 * S2 Vrg ORP52 4b  Ph

BZY95 * S2 Vrg ORP60 4b  Ph

BZY9% * S2 Vrg ORP6 1 4b  Ph

CNY22 4b  PhC ORP62 4b  Ph

CNY23 4b  PhC ORP66 4b  Ph

CNY42 4b  PhC ORP68 4b  Ph

CNY43 4b  PhC ORP69 4b  Ph

CNY44 4b  PhC 0SB9110 s2 st

CNY46 4b  PhC 0SB9210 S2 st

* = series.

Sm = Small-signal transistors

St = Rectifier stacks
Th = Thyristors

Tri = Triacs

TS = Transient suppressor diodes
Vrf = Voltage reference diodes
Vrg = Voltage regulator diodes
WD = Silicon whiskerless diodes

February 1980
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INDEX

type no. part section type no. part section type no. part section
1N821 S1 Vrf 2N918 SC3 HFSW 2N3903 s3 Sm
1N823 s1 Vrf 2N929 S3 Sm 2N3904 s3 Sm
1N825 s1 Vrf 2N930 S3 Sm 2N3924 4a Tra
1N827 s1 Vrf 2N1613 83 Sm 2N3926 4a Tra
1N829 S1 Vrf 2N1711 S3 Sm 2N3927 4a Tra
1N914 S1 WD 2N1893 S3 Sm 2N3966 SC3 FET
1N916 S1 WD 2N2218 S3 Sm 2N4030 S3 Sm
1N3879 S2 R 2N2218A S3 Sm 2N4031 S3 Sm
1N3880  S2 R 2N2219 S3 Sm 2N4032 S3 Sm
1N3881 S2 R 2N2219A S3 Sm 2N4033 S3 Sm
1N3882 S2 R 2N2221 S3 Sm 2N4091 SC3 FET
1N3889 S2 R 2N2221A S3 Sm 2N4092 SC3 FET
1N3890 s2 R 2N2222 S3 Sm 2N4093 SC3 FET
1N3891 s2 R 2N2222A S3 Sm 2N4123 s3 Sm
1N3892 s2 R 2N2297 S3 Sm 2N4124 S3 Sm
1N3899  S2 R 2N2368  S3 Sm 2N4347 sc2 P
1N3900 S2 R 2N2369 S3 Sm 2N4391 sC3 FET
1N3901  S2 R 2N2369A S3 Sm ) 2N4392 sC3 FET
1N3902 S2 R 2N2483 s3 Sm 2N4393 scC3 FET
1N3903 S2 R 2N2484 S3 Sm 2N4427 4a Tra
1N3909 S2 R 2N2904 S3 Sm 2N4856 Sc3 FET
1N3910 s2 R 2N2904A S3 Sm 2N4857 SC3 FET
1N3911  S2 R 2N2905 83 sm 2N4858 SC3 FET
1N3912  S2 R 2N2905A S3 sSm 2N4859 SC3 FET
1N3913 S2 R 2N2906 S3 Sm 2N4860 SC3 FET
1N4001 2N2906A S3 Sm 2N4861 SC3 FET
to 4007 S1 R 2N2907 S3 Sm 2N5415 83 Sm
1N4148 S1 WD 2N2907A 83 Sm 2N5416 S3 Sm
1N4150 s1 WD 2N3019 S3 Sm 618V 4b I
1N4151 s1 WD 2N3020 S3 Sm
1N4154 s1 WD 2N3053 Ss3 Sm
1N4446 s1 WD 2N3055 SC2 P
1N4448 s1 WD 2N3375 4a Tra
1N5060 S1 R 2N3439 S3 Sm
1N5061 81 R 2N3440 S3 Sm
1N5062 s1 R 2N3442 SsC2 P
2N3553 4a Tra
2N3632 4a Tra
2N3823 SC3 FET
2N3866 4a Tra
A = Accessories HE = Heatsink extrusions
DH = Diecast heatsinks HFSW = High-frequency and switching transistors
FET = Field-effect transistors | = Infrared devices
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type no. part section type no. part section type no. part section
56201c SC2 A 56295 S2 A 56359¢ sC2 A
562014 sScC2 A 56312 82 DH 563594 scC2 A
562013 SC2 A 56313 S2 DH 56360a SC2 A
56230 S2 HE 56314 s2 DH 56363 S2,SC2 A
56231 82 HE 56315 82 DH 56364 S2,SC2 A
56233 S2 A 56316 s2 A 56366 S2 A
56234 82 A 56317 S2 A 56367 82,SC2 A
56245 S3,4a A 56318 s2 DH 56368a SC2 A
56246 sS2,S3 A 56319 82 DH 56368b SC2 A
56253 s2 DH 56326 Sc2 A 56369 8S2,SC2 A
56256 S2 DH 56333 SC2 A 56378 sc2 A
56261a SC2 A 56334 sS2 DH 56379 sc2 A
562624 S2 A 56332 sc2 A
56264A s2 A 56348 S2 DH
56268 S2 DH 56349 S2 DH
56271 82 DH 56350 S2 DH
56278 S2 DH 56352 sc2 A
56280 82 DH 56353 sc2 A
56290 S2 HE 56354 SC2 A
56293 S2 HE 56359b SC2 A

P = Low-frequency power transistors Tra = Transmitting transistors and modules

R = Rectifier diodes

Sm = Small-signal transistors

Vrf = Voltage reference diodes

WD = Silicon whiskerless diodes

February 1980
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SELECTION GUIDE

RECTIFIER DIODES

General purpose

1F(AV)max
A
14 BYX22
6 BYX49
6 BYX38
10 BYX98
12 BYX42
15 BYX99
30 BYX96
47 BYX97
48 BYX52
150 BYX32
Avalanche
IF(AV)max
A
1.5 BYX45
9.5 BYX39
20 BYX25
48 BY X56
Bridges
10(AV)max
A
PCB-mounted types
1 BY179
1.2 BY164
1.5 BY256
1.5 BY257
4.8 BY224
4.8 BY225
Bolt-down types
12 BY260
25 BY261
Efficiency diodes
IFWMmax
A
5 BY223
10 BY277

VRRMmax (V)

300 600 800 1000 1200 1600
VRWMmax (V)
600 800 1000 1200 1400
Vi{RMS)max (V)
50 60 80 140 220 280 420
VRRMmax (V)

600 750 1500

s
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SELECTION GUIDE

Fast-recovery rectifier diodes
Schottky types
IF(AV)max VRRMmax (V)
A 30 35 40 45

28 BYyv2l —b—d 4 4

Ultra-fast types

IF(AV)max VRRMmax (V)
A 50 100 150 200 300 350 400 500 600 800 1000
7 BYW29
12 BYW30
25 BYW31
35 BYW92
Super-fast types
7 BYX50
12 BYV30
35 BYV92
Very-fast types
6 1N3879
6 1N3880
6 1N3881
6 1N3882
12 1N3889
12 1N3890
12 1N3891
12 1N3892
14 BY X30*
20 1N3899
20 1N3900
20 1N3901
20 1N3902
20 1N3903
22 BYX46*
30 1N3909
30 1N3910
30 IN3911
30 1N3912
30 1N3913
Fast types
7 BY229
7 BYW19
7 BYX71
40 BYW25

*With avalanche characterisitics

January 1980 2
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REGULATOR DIODES

REGULATOR SERVICE Pyot max

Regulated | SuPPression 25 W | 15 W | - 20w | 100 WI - ‘ -
voltage stand-off SUPPRESSOR SERVICE PRSM max

voltage 190 W 700 W ~ 700 W | 700 W| 9.5 kW|25kW |27 kW
a7V 3.6V
5.1V 39V ©
56 V 43V g
6.2V 47V o
68V 5.1V S
7.5V 5.6V g
8.2V 6.2V (S
9.1V 6.8V
10V 7.5V
1MV 8.2V
12V 9.1V
13V 10V
15V 11V
16V 12V
18Y 13V (=] ] [T2] (=3 [xe] - © -
v | 15V S| §|s | 5| 8|8 |2|¢8
22v 16V N O T~ O I~
mv 1 ey s | g ||| 22|24
A 20V g g [ & & g | &8 &8 | &
30V 22V < fa e ' e o i ha
33v 24V
36V 27V
39V 30V
a3V 33V
a7V 36V
51V 39V
56 V 43V
62V av
68V 51V
75V 56 V
82V 62V
Outline DO-1 soD-18 | DO-1 |SOD-38|SOD-18| DO-4 | DO-5 |DO-30 | DO-5
Polarity normal normal normal both normal { both both | both both

Transient suppressor bridges

Type No. A
\YJ

VolcL) ltcrism
v A

BZW10-12 12 30
BZW10-15 15 34

50
40

Normal polarity (cathode to stud} no end-letter
Reverse polarity (anode to stud)

Both polarities available

R
(R)

January 1980
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HIGH-VOLTAGE RECTIFIER STACKS

Type No.

1IF{AV)
max.

VRwWM
max.

Configuration

08S9110-3
to —30

35A
(6 A in oil)

08S9210-3
to —30

5A
(20 A in oil)

08S9310-3
to —30

4A
(12 A'in oil}

085894103
to —30

10A
(30 A'in oil)

3kV 1030 kV

- +
%—@ @Té‘imd,

+—————— VRyM —————»|
7259127

0SB9110—-4
to —30

7A
(12 A in oil)

0SB9210—-4
to —30

10A
(40 A in oil)

0SB9310-4
to —30

4A
(12 Ain oil)

0SB9410—4
to —30

20 A
(60 A in oil)

2kV to 156 kV

{ v centre -tap
- RWM—->
7259125

0SmM9110-4
to —30

35A
(6 A in oil)

OSM9210-4
to —30

5A
(20 A in oil)

0OSM9310-4
to —-30

4A
(12 A'in oil)

0OSM9410-4
to —-30

10A
(30 A in oil)

2kV to 16 kV

nno%e—@

4— VrRwm—

+
cathode

centre -tap
7259126

0SM9510-8
to —12

1.6A

8kV to 12 kV

- +
anode cathode

centre-tap
7259126

--—— vRWM*’

January 1980
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THYRISTORS
General purpose thyristors
IT(RMS)max VRRMmax (V)
A 100 200 300 400 500 600 650 800 1000 1200 1400 1600
1.6 BTX18
12 BT151
16 BTY79
16 BTW38
16 BTW42
20 BT152
25 BTW45
25 BTW47
25 BTY87
25 BTY91
32 BTW40
32 BTW92
55 BTW24
140 BTW23

Fast turn-off thyristors

IT{(RMS)max VDRMmax (V)
A 500 750 800 1000 1200
6 BT153
8 BT154
24 BTW30S
31 BTW31W
110 BTW33

Thyristor tetrode BRY39T: VRRMmax = 70 V; ITmax = 260 mA

Bi-directional trigger device BR100/03: V(o) = 28 t0 36 V; IFRMmax = 2 A

5 January 1980
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TRIACS
IT(RMS) max VDRMmax (V)
A 400 500 600 800 1000 1200 1400 1600
a4 BT136
8 BT137
12 BT138

15 BTW43G
15 BTW43H
16 BT139
25 BTX94H
25 BTX94J
55 BTW34G
55 BTW34H

January 1980 6
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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.
GERMANIUM or other material with band gap of 0,6 to 1,0 eV.

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

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

FORP

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 (Rih j.mp >:15 °C/W)

. TRANSISTOR; power, audio frequency (Rth jmb < 15 °C/W)

DIODE; tunnel

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

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

TRANSISTOR; power, high frequency (Ryp ji-mb < 15 oC/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 (Rih j-mp > 15 OC/W)
TRANSISTOR; low power, switching (R j-mb > 15 OC/W)

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

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

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

DIODE; rectifying, booster

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

N<XXCHYIPOPPZrzomnmoOwp
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TYPE
DESIGNATION

The remainder of the type number is a serial number indicating a particular design or development and
is in one of the following two groups:

(a) A serial number consisting of three figures from 100 to 999.

(b) A serial number consisting of one letter {(Z, Y, X, W, etc.) followed by two figures.

RANGE NUMBERS

Where there is a range of variants of a basic type of rectifier diode, thyristor or voltage regulator diode
the type number as defined above is often used to identify the range; further letters and figures are added
after a hyphen to identify associated types within the range. These additions are as follows:

RECTIFIER DIODES, THYRISTORS AND TRIACS

A group of figures indicating the rated repetitive peak reverse voltage, VR R, Or the rated repetitive
peak off-state voltage, VpR\, whichever value is lower, in volts for each type.

The final letter R is used to denote a reverse polarity version (stud-anode) where applicable. The normal
polarity version {stud cathode) has no special final letter.

REGULATOR DIODES

A first letter indicating the nominal percentage tolerance in the operating voltage Vz.
A. 1% (according to |IEC 63: series EQ6)

B. 2% (according to IEC 63: series E48)

C. 5% (according to IEC 63: series E24)
D
E

. 10% (according to |EC 63: series E12)
. 20% (according to IEC 63: series E6)

A group of figures indicating the typical operating voltage Vz for each type at the nominal operating
current Iz rating of the range.

The letter V is used to denote a decimal sign.

The final letter R is used to denote a reverse polarity version (stud anode) where applicable. The normal
polarity version (stud cathode) has no special final letter.

Examples:
BYX38-600 Silicon rectifier in the BY X38 range with 600 V maximum repetitive peak voltage,
normal polarity, stud connected to cathode,

BTW24-800R Silicon thyristor in the BTW24 range with 800 V maximum repetitive peak voltage,
reverse polarity, stud connected to anode.

BZY91-C7V5 Silicon voltage regulator diode in the BZY91 range with 7.5 V operating 5%
tolerance, normal polarity, stud connected to cathode.

November 1979\



RATING SYSTEMS

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

g
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.

October 1977



DESIGN MAXIMUM RATING SYSTEM
Design maximum ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

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

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initiaily, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.

October 1977



Based on IEC publication 148

J LLETTER SYMBOLS
LETTER SYMBOLS FOR

RECTIFIER DIODES, THYRISTORS AND TRIACS

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS
Basic letters : - The basic letters to be used are:
V, v = voltage

I, i =current P, p = power

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

Subscripts

amb Ambient

(AV), (@v) Average value

(BO) Breakover

(BR) Breakdown

case Case

D,d Forward off-state 1), non-triggered (gate voltage or current)
F,f Forward 1), fall

G,g Gate terminal

H Holding

I,i Input

T Junction

L Latching

M,m Peak or crest value

min Minimum

0,0 Output, open circuit

V) Overload

P,p Pulse

Q,q Turn-off

R,r As first subscript: reverse, rise

As second subscript: repetitive, recovery

(RMS), (rms) R.M.S. value

S,s As first subscript: storage, stray, series, source
As second subscript: non-repetitive
stg Storage
T,t Forward on-state 1), triggered (gate voltage or current)
th Thermal
(TO) Threshold
tot Total
W Working
Z Reference or regulator (i.e. zener)

For power rectifier diodes, thyristors and triacs, the terminals are not indicated in the
subscript, except for the gate-terminal of thyristors and triacs.

1) For the anode-cathode voltage of thyristors and triacs, F is replaced either by D or
T, to distinguish between "off-state" (non-triggered) and "on-state" (triggered).

December 1979




LETTER SYMBOLS

Example of the use of letter symbols

1
{Vy,I7)
(| Y I
Iyl !
VigRIR (Vo,Ip | Vieo)
VR r Vo Vr
VRSM VRRM__VRWM VowM _VDRM Vosm.

T

a "
__t:ﬁ

i

i
F

A
A

{7268624) D7516

Simplified thyristor characteristic together with an anode-
cathode voltage as a function of time (no gate signal).

2 December 1979



QUALITY CONFORMANCE AND RELIABILITY

In addition to 100% testing of all major device parameters in production department, independently
controlied statistical sampling for conformance and reliability takes place using BS6001 ‘Sampling
Procedures and Tables’. BS6001 is consistent with MIL-STD-105D, DEF131A, 1502859, CA-C-115.

The methods used and standards applied are compatible with CECC, BS and IEC rules and procedures,
and many products are available to BS9300 and CECC 50000 series detail specifications.

High reliability products, which have had special inspections and ‘burn-in’, are also available.

December 1979
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UCNERAL
EXPLANATORY
NOTES

RECTIFIER DIODES

REVERSE RECOVERY

When a semiconductor rectifier diode has been conducting in the forward direction sufficiently long to
establish the steady state, there will be a charge due to minority carriers present. Before the device can
block in the reverse direction this charge must be extracted. This extraction takes the form of a transi-
ent reverse current and this, together with the reverse bias voltage results in additional power dissipation
which reduces the rectification efficiency. At sine-wave frequencies up to about 400 Hz these effects
can often be ignored, but at higher frequencies and for square waves the switching losses must be con-
sidered.

Stored charge

The area under the | g- time curve is known as the stored charge (Qg) and is normally quoted in micro-
or nanocoulombs. Low stored charge devices are preferred for fast switching applications.

Reverse recovery time

Another parameter which can be used to determine the speed of the rectifier is the reverse recovery
time (ty). This is measured from the instant the current passes through zero (from forward to reverse)
to the instant the current recovers to 10% of its peak reverse value. Low reverse recovery times are
associated with low stored charge devices.

The conditions which need to be specified are:

a. Steady-state forward current (I); high currents increase recovery time.

b. Reverse bias voltage (VR); low reverse voltage increases recovery time.

c. Rate of fall of anode current (dIg/dt}; high rates of fall reduce recovery time, but increase stored
charge.

d. Junction temperature (Tj); high temperatures increase both recovery time and stored charge.

1
F I
dle
dt

et ——
‘ y time

7270734 2

Ir

Fig. 1 Waveform showing the reverse recovery aspects.
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EXPLANATORY
NOTES

REVERSE RECOVERY (continued)
Softness of recovery

In many switching circuits it is not just the magnitude but the shape of the reverse recovery characteristic
that is important. If the positive-going edge of the characteristic has a fast rise time (as in a so-called
‘snap-off’ device) this edge may cause conducted or radiated r.f.i., or it may generate high voltages across
inductors which may be in series with the rectifier. The maximum slope of the reverse recovery current
(d1g/dt) is quoted as a measure of the ‘softness’ of the characteristic. Low values are less liable to give
r.f.i. problems. The measurement conditions which need to be specified are as above. When stored charges
are very low, e.g. for epitaxial and Schottky-barrier rectifier diodes,this softness characteristic can be
ignored.

DOUBLE-DIFFUSED RECTIFIER DIODES

A single-diffused diode with a two layer p-n structure cannot combine a high forward current density with
a high reverse blocking voltage.

A way out of this dilemma is provided by the three layer double-diffused structure. A lightly doped silicon
layer, called the base, is sandwiched between highly doped diffused p* and nt outer layers giving a p* —pn*
or pt —nn* layer. Generally, the base gives the diode its high reverse voltage, and the two diffused regions
give the high forward current rating.

Although double-diffused diodes are highly efficient, a slight compromise is still necessary. Generally, for
a given silicon chip area, the thicker the base layer the higher the Vg and the lower the Ig. Reverse
switching characteristics also determine the base design. Fast recovery diodes usually have n-type base
regions to give ‘soft’ recovery. Other diodes have the base type, n or p, chosen to meet their specific
requirements.

ULTRA FAST RECTIFIER DIODES

Ultra fast rectifier diodes, made by epitaxial technology, are intended for use in applications where low
conduction and switching losses are of paramount importance and retatively low reverse blocking voltage
v RwWM = 1560 V) is required: e.g., switched-mode power supplies operating at frequencies of about 50 kHz.

The use of epitaxial technology means that there is very close control over the almost ideal diffusion
profile and base width giving very high carrier injection efficiencies leading to lower conduction losses than
conventional technology permits. The well defined diffusion profile also allows a tight control of stored
minority carriers in the base region, so that very fast turn-off times (35 ns) can be achieved. The range of
devices also has a soft reverse recovery and a low forward recovery voltage.

SCHOTTKY-BARRIER RECTIFIER DIODES

Schottky-barrier rectifiers find application in low-voltage switched-mode power supplies {e.g. 5 V output)
where they give an increase in efficiency due to the very low forward drop, and low switching losses.

Power Schottky diodes are made by a metal-semiconductor barrier process to minimise forward voltage
losses, and being majority carrier devices have no stored charge. They are therefore capable of operating at
extremely high speeds. Electrical performance in forward and reverse conduction is uniquely defined by the
device's metal-semiconductor ‘barrier height’. We have a process to minimise forward voltage, whitst main-
taining reverse leakage current at full rated working voltage and Ti max at an acceptable level.

To obtain the maximum benefit from the use of Schottky devices it is recommended that particular
attention be paid to the adequate suppression of voltage transients in practical circuit designs.

2 December 1979



GENERAL
Rectifier diodes EXPLANATORY
NOTES

SWITCHING LOSSES (see also Fig.3)

The product of transient reverse current and reverse bias voltage is a power dissipation, most of which
occurs during the fall time. In repetitive operation an average power can be calculated. This is then
added to the forward dissipation to give the total power.

The conditions which need to be specified are:

a. Forward current (Ig); high currents increase switching losses.

b. Rate of fall of anode current (dlg/dt); high rates of fall increase switching losses. This is particularly
important in square-wave operation. Power losses in sine-wave operation for a given frequency are
considerably less due to the much lower dig/dt.

c. Frequency (f); high frequency means high losses.

d. Reverse bias voltage (VR); high reverse bias means high losses.

e. Junction temperature (Ti); high temperature means high losses.

'r
—\F o
time
dl
_Ye T 10%
dt
'r
!
VE
N\ ‘ time
\ v
Nt
VR

7277074

Fig. 2 Waveforms showing the reverse switching losses aspects.
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UENEHRAL
EXPLANATORY
NOTES

SWITCHING LOSSES (continued)

7277077
(')i‘ ] ‘/l K T3 JI ]%;’ ;
\o.q - O’\‘° l~$ 1 ‘3‘ % Wi
AN Py S T G\
LL10 Con N “ >
Alus B2 % - "
~N N v
- N o o
15 A/us C \\ o
R ~ o\a\—\f
12 A/ us N 5)
= -
1A/us S -
—‘
10 7,6 5 2,5 0 LL
HiE (A) ~1 0 v =100,
N - T
1 AW ~al 1200 ]
AN
AN
2 o
APR(AV) %
(W) L
13 ™

Fig. 3 Nomogram (example of reverse switching losses). Power loss APR(AV) due to switching only
(to be added to steady-state power losses). | = forward current just before switching off; Tj= 150 OC.
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GENERAL
Rectifier diodes EXPLANATORY
NOTES

FORWARD RECOVERY

At the instant a semiconductor rectifier diode is switched into forward conduction there are no
carriers present at the junction, hence the forward voltage drop may be instantaneously of a high value.
As the stored charge builds-up, conductivity modulation takes place and the forward voltage drop
rapidly falls to the steady-state value. The peak value of forward voltage drop is known as the forward
recovery voltage (V). The time from the instant the current reaches 10% of its steady-state value to
the time the forward voltage drop falls to within 10% of its final steady-state value is known as the
forward recovery time (t¢}.

The conditions which need to be specified are:

a. Forward current {I); high currents give high recovery voltages.

b. Current pulse rise time (t;); short rise times give high recovery voltages.
c. Junction temperature (Tj); the influence of temperature is slight.

72670442
Ig

90%

10%

[ time
- tr |-

[t ]

VF

T

100%%110% l

'

time

Fig. 4 Waveforms showing the forward recovery aspects.
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AN NAL
EXPLANATORY
NOTES ;

MOUNTING CONSIDERATIONS FOR STUD-MOUNTED DIODES

Losses generated in a silicon device must flow through the case and to a lesser extent the leads.

The greatest proportion of the losses flow out through the case into a heat exchanger which can be
either free convection cooled, forced convection or even liquid cooled. For the majority of devices in
our range natural convection is generally adequate, however, where other considerations such as space
saving must be taken into account then methods such as forced convection etc. can be considered.
The thermal path from junction to ambient may be considered as a number of resistances in series.
The first thermal resistance will be that of junction to mounting base, usually denoted by Rtp j-mpb-
The second is the contact thermal resistance Rih mp-h and finally there is the thermal resistance of
the heatsink Rtp h-a-

In the rating curves, the contact thermal resistance and heatsink thermal resistances are combined as a
single figure - Rth mb-a-

In addition to the steady state thermal conditions of the system, consideration should also be given to
the possibility of any transient thermal excursions. These can be caused for example by starting condi-
tions or overloads and in order to calculate the effect on the device, a graph of transient thermal
resistance Z¢h j.mb as 2 function of time is given in each data sheet.

junction

Rth j-mb

mounting
base

Rth mb-h

[ Rth j-a

heatsink

Rinh-a

7273728 ambient

When mounting the device on the heatsink, care should be taken that the contact surfaces are free from
burrs or projections of any kind and must be thoroughly clean.

In the case where an anodised heatsink is used, the anodising should be removed from the contact surface
ensuring good electrical and thermal contact.

The contact surfaces should be smeared with a metallic oxide-loaded grease to ensure good heat transfer.
Where the device is mounted in a tapped hole, care should be taken that the hole is perpendicular to the
surface of the heatsink. When mounting the device to the heatsink, it is essential that a proper torque
wrench is used, applying the correct amount of torque as specified in the published data.

Excessive torque can distort the threads of the device and may even cause mechanical stress on the wafer,
leading to the possible failure.

Where isolation of the device from the heatsink is required, it is common practice to use a mica washer
between contact surfaces, and where a clearance hole is used, a p.t.f.e. insulating bush is inserted. A
metallic oxide-loaded heatsink compound should be smeared on all contact surfaces, including the mica
washer, to ensure optimum heat transfer. The use of ordinary silicone grease is not recommended.
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Rectifier diodes EXPLANATORY
NOTES

OPERATING NOTES

When there is a possibility that transients, due to the energy stored in the
transformer, will exceed the maximum permissible non-Yepetitive peak re-
verse voltage Ly, a damping circuit should be connected across the trans-
former.

Either a series RC circuit or a voltage dependent resistor may be used.
Suitable component values for an RCcircuit across the transformer primary
or secondary may be calculated as follows:

VRSM RC across primary RC across secondary
VRWM of transformer of transformer
C (uF) R () C (uF) R ()
Imag 150 ImagT2 200
2.0 200 ] < 225———V—l—— <
I 225 ImagT? 275
-mag 222 mag- £
1.5 400 V. o 450 v C
2
Ima 260 ImagT 310
530188 iy mag: 2
1.25 530 v, C 620 V) C
Imag 300 ImagT?2 350
1.0 800—-.\—/.— C 90 V] el

where Im&g = magnetising primary r.m.s. current (A)

vy = transformer primary r.m.s. voltage (V)
Va = transformer secondary r.m.s. voltage (V)
T =V|/Vy

VRsM = the transient voltage peak produced by the transformer
VRWM = the actually applied crest working reverse voltage

The capacitance values calculated from the above table are minimum values; to al-
low for circuit variations and component tolerances, larger values should be used.

l) For controlled avalanche tvpes read: non-repetitive peak reverse power.
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BY164

SILICON BRIDGE RECTIFIER

Plastic-encapsulated bridge rectifier comprising four silicon double-diffused diodes. It is primarily
intended for use in the power supplies of many types of transistorised equipment operating at
frequencies up to 400 Hz.

QUICK REFERENCE DATA

Input

R.M.S. voltage V(RMS) max. 60 \
Repetitive peak voltage VIRM max. 120 \
Non-repetitive peak current lism max. 25 A
Output

Average current lo(AV) max. 1.2 A
MECHANICAL DATA Dimensions in mm
Fig. 1SOD-28

chamfer to
indicate positive

—t +—
5,08} T
Yy e—
19
5'083 max e -
5'08L- l | ———-::—i1,05
Yy ?max
—153 L— —->| 10 max i-— 19 min -—l 7275526

max

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC recommendation
68-2 (test D, severity 1V, 6 cycles).
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BY164

RATINGS

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

Input
R.M.S. voltage

Crest working voltage

Repetitive peak voltage

Non repetitive peak voltage; t < 10 ms

Non-repetitive peak current (see also Fig.8)

Output

Average current with C load
Average current with R and L load (see also Fig.5)

VI(RMS) <60V

Repetitive peak current

Temperatures
Storage temperature

Junction temperature

VI(RMS)
Viwm
ViRM
Vism
lism

See Figs. 3,6

1o(AV)
I0RM

Tstg
T .

|

max.

max.

max.

max.

max.

max.

max.

60
85
120
120
25

—55 to +125

max.

150

r < < < <

oC
oC
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Silicon bridge rectifier BY164

THERMAL RESISTANCE
Influence of mounting method

The quoted values of Ry j.5 should be used only when no leads of other dissipating components run to
the same tie-point.

1. Mounted to solder tags at a l:

lead-length a>>5 mm. Ry, j.o = 40 OC/W

--Q-» 7755020
2. Mounted on printed-wiring board at a = maximum
lead-length. Ry, j.q = 50 °C/W
3. Mounted on printed-wiring board at a lead-length
a=5mm. Ry, j.o = 55 OC/W 3
a
4. Mounted on printed-wiring board at a lead-length L7777 7N T77
a= 1.5 mm. Rih j.5 = 60 O°C/W Fig.2

(distance -a- includes printed-wiring board thickness)

MOUNTING INSTRUCTIONS

1. The maximum permissible temperature of the soldering iron or bath is 270 ©C; it must not be in
contact with the joint for more than 3 seconds.

2. Avoid hot spots due to handling or mounting; the body of the device must not come into contact
with or be exposed to a temperature higher than 150 ©C.

3. Exert no axial pull when bending.

CHARACTERISTICS

Forward voltage (2 diodes in series}
IF=2A;Tj=250C VE < 22 v*

*Measured under pulse conditions to avoid excessive dissipation.

January 1980

3



BY164

4 . *22105385.2
o IF(RMS) Per diode mounting methods see page 3
Pot 1] IFav per diode -
w)
VI(RMS)< 60V T
3 PGS
L u i SA >3
o £AQ N N,
\&;\L N <9
N \
N o
A \ NN D
2 ‘\ » %\
() "
O NE
55°CIw
60°CIW
[ N
] T
mounting method 1
5
H Lﬁ- H-H
I I I
0 1T I 117
0 05 1 Ipga) 1510 50 100 Tamb(©C) 150

Fig.3

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

i Ry + Ryi
The parameter a = L’M depends on wR{ Cy_and Pt ™ "diff and can be found from
IF(AV) per diode Ry

existing graphs.

See Application Book: RECTIFIER DIODES.

Once the power dissipation is known, the max. permissible ambient temperature follows from the right-
hand graph.

For the series resistance, added to limit the initial peak rectifier current, the required minimum value
can be found from Fig.5.

Rgiff is shown in Fig.4.

January 1980\ (
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BY164

Silicon bridge rectifier

6 7209437 15 7209438.2
forward current versus maximum “HHmounting method1(see page 3)
forward voltage of the assembly I T T T[T

1 |two diodes in series) 0 Fhax. permissible

(A) (A) average output
\ current for R
SHG and L load
SHe, [TTTTTT]
“ i ! VIRMS) < 42V
=t TTITTTT]
X ViGrms) < 60V
I
f .
Ji
I \
2 05 X
Rgiff =cot 0= 1]
ona_ \
\
AN
IJo \N\

0 A7 0

0 2 v (V 4 0 100 Tqmb (OC) 200
Fig.4 Fig.5
Example: Rectifier with C load

15 7209439

’ mounting method 1

Ip -Re050, -

VIRMS)=o—{ = .- =
(A) v RLIVO
max. permissible [] Vo, 10, characteristics for the
average output circuit shown
1 current for the [ v
circuit shown ] 0
)
40
05
20
0
0 100 Tamb(°C) 200 0 1 Ip (A) 2
Fig.6
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BY164

60 1'% 4 ] & 1'e INEERENERNREEE
1 kS 00 O TI L LI ELT TITT T T ]
v“ - :,00 am
V, Py VA -
T(RMS), A B
4 y Y -
42 ) Y yd :_.
» r V.4 [ ]
/ i -
required minimum value of 1
4 4 Rt includes the tror'nsforrﬂerRt 11
40 resistance =T
4 : [T
1 the graph takes the possibility of
» the following spreads into account :
mains voltage, +10%
capacitance , +30%
20 4 resistance , —10%
A
0
0 3 R¢ (€) 4
Fig.7
72094 41
30 T T T TITg
1 each current pulse is followed by
ISM the crestworking reverse voltage.
(A)
maximum permissible non re-
petitive peak input current based
on sinusoidal currents (f = 50 Hz
20
| = .
10 A 750°C ,
Drio,
o fo sy,
"ge)
Ty
—
0 1 2 3 5 79 100 number of cycles 1000
Fig.8
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BY179

SILICON BRIDGE RECTIFIER

Plastic-encapsulated bridge rectifier comprising four silicon double-diffused diodes. It is primarily
intended for equipment drawing its power from mains with frequencies up to 400 Hz.

QUICK REFERENCE DATA

Input
R.M.S. voltage Vi(RMS) max. 280 V
Repetitive peak voltage VIRM max. 800 V
Non-repetitive peak current lism max. 25 A
Output
Average current lo(AVv) max. 1T A
MECHANICAL DATA Dimensions in mm
Fig.1 SOD-28
chamfer to
indicate positive
—1 ———]
5,08} ?
— —————
19
5.08 L : max f———
4 b4 I ) ] Y
Yy ) 1 max
—|53 L— ——l 10 max l=— 19 min J 7275526

max

The sealing of the plastic envelope withstands the accelerated damp heat test of 1EC recommendation

68-2 (test D, severity 1V, 6 cycles).
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BY179

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

Input
R.M.S. voltage VI(RMS) max. 280
Crest working voltage Viwm max. 400
Repetitive peak voltage VIRM max. 800
Non repetitive peak voltage; t < 10 ms Vism max. 800
Non repetitive peak current (see also Fig.8) lism max. 25
Output
Average current with C load See Figs 3,6
Average current with R and L load

up to Tamp = 40 OC (see also Fig.5) 10(AV) max. 1
Repetitive peak current IORM max. 5
Temperatures
Storage temperature Tstg —~E5 to +126
Junction temperature Tj max. 125

> < < < <

2 January 1980 w (
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Silicon bridge rectifier BY179

THERMAL RESISTANCE

Influence of mounting method

The quoted values of Ry j-a should be used only when no leads of other dissipating components run to
the same tie-point

1. Mounted to solder tags at a
lead-length a > 5 mm. Rt j.5 = 40 OC/W l T
2. Mounted on printed-wiring board at a = maximum <a-»l 7259020
lead-length. Ry, j.q = 50 °C/W
3. Mounted on printed-wiring board at a
fead-length a = 5 mm. Ry j.4 = 556 OC/W

Q->|

4. Mounted on printed-wiring board at a

lead length a = 1.5 mm. Ryn ja= 60 °C/W ) T 77
(distance -a- includes printed-wiring board thickness)

Fig.2
MOUNTING INSTRUCTIONS

1. The maximum permissible temperature of the soldering iron or bath is 270 ©C; it must not be in
contact with the joint for more than 3 seconds.

2. Avoid hot spots due to handling or mounting; the body of the device must not come into contact
with or be exposed to a temperature higher than 150 °C.

3. Exert no axial pull when bending.

CHARACTERISTICS
Forward voltage (2 diodes in series)
IF=2A;Tj=25 oC VE < 2.2 v*

*Measured under pulse conditions to avoid excessive dissipation.
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2544,
= IF(Rus) per diode mounting methods see page 3
Tray Per diode
Rot
W
| &,
P Kl D
& A
2 YA Y 4 3 .
%
\\f
7007, AGY
s s ‘%’&;\l‘
7 NN
4 AN N
55OC/ WA X
1 60°C/W
R
T N
mounting method 11 3
[
0 1 [
0 05 15 (A) 1 25 75 Tamb (°C) 125
Fig.3

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

! i Ry + Rgi
The parameter a = F(RMS) er'dlode depends on wR | Cy and ~t” _7diff 5nd can be found from
IF(Av) per diode R

existing graphs.
See Application Book: RECTIFIER DIODES

Once the power dissipation is known, the max. permissible ambient temperature follows from the right-
hand graph.

For the series resistance, added to limit the initial peak rectifier current, the required minimum value
can be found from Fig.7.

Rgiff is shown in Fig.4.

January 1980 (
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Silicon bridge rectifier J L BY179

7210542 7210843
forward current versus maximum 15 mounting method 1 (see page 3)
forward voltage of the assembly maximum permissible average output
I {{two diodes in series) current for R and L load
(A) { { To [VirMs) up to 280V
T (A)
O JHO
ST
&
I
4 i B | 1
I \
1]
A
A
Ii]
1
A
2 0.5 i
/
1] R
] A
b
Rdif =cot©=01720 \
40
1
0 'Y [ N 0 Y
0 2 vV (V) 4 0 100 Tamu{®C} 200
Fig.4 Fig.b

Example: Rectifier with C load

72185463
mounting method 1(see page 3)
L L ILITT] T
! T 400 I
Iy max.permlstsublte | | v Vo, lp,characteristics
average output | | ircui
(A) current for the | ] (VO‘ for the circuit shown
circuit shown - 1
\
05 200
A
\
\
0 NIl 0
0 100 Tamb(°C) 200 0 05 Ig (A
Fig.6
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BY179

210847
300 T Il I T lr | -
e g 0> 5ox>
K )
Vi(RMS) 7 o
v) (&
. ]
o 1
200 -
w
/ Vd required minimum value of Ry
+4A4 Rtincludes the transformer
/ resistance
100, the graph takes the possibility of
the following spreads into account
/i mains voltage, +10°/0
capacitance , +30%
resistance , —10%
00 Y. 4 Ft .ﬂ.)
Fig.7
7Z|056§
30 maximum permissible non repetitive
peak input current based on
Irsm sinusoiddl currents (f=50Hz)
(A) 1l o ~a-——=-
T Iism
20 —t
each current pulse is followed by
the crest working reverse voltage
\
10
Pt T <198
a \’2%’@ *
~ [0 su& 5
0 1 2 3 45 78 100 number of cycles 1000
Fig.8
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PARALLEL-EFFICIENCY AND ENERGY-RECOVERY DIODE

Silicon double-diffused rectifier diode in a plastic envelope, intended for use as efficiency diode in
transistorised horizontal deflection circuits of colour television receivers, and as an energy-recovery diode
in thyristor commutation circuits such as 3-phase a.c. motor speed contro! inverters.

QUICK REFERENCE DATA

Repetitive peak reverse voltage VRRM max. 1500 \
Average forward current IE(AV) max. 4.5 A
Working peak forward current IFWM max. 5 A
Repetitive peak forward current (tp = 100 us) IFRM max., 200 A
Reverse recovery time ter < 1.0 us
MECHANICAL DATA Dimensions in mm
Fig.1 SOD-38 5.2
'4— 1,0 max —» [+ 15
max
— sl
metal base ’ .
plate J - (9 . W .
18,0
max
- Y
FV' 4 max
F not tinned
14,5 I
min l
0,65 |
' max | |
r7gg%L0301.51 - 50 = > 3 - \" - n1\'§x
25— -
Polarity of connections: tag 1 = anode, tag 2 = cathode
The exposed metal base-plate is directly connected to tag 1
Net mass: 2.6 g Torque on screw: min. 0.95 Nm
. (9.5 kg cm)
Accessories: max. 1.5 Nm
supplied with the device: washer 56355 {15 kg cm)

available on request: 56316 (mica insulating washer)
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BY223

RATINGS

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

Voltages

Transient rating (subsequent to flashover)
Non-repetitive peak reverse voltage (t < 10 ms)
Repetitive peak reverse voltage

Working reverse voltage*

Continuous reverse voltage

Currents

Average forward current (averaged over any 20 ms period)

up to Ty =85 °C

R.M.S. forward current

Working peak forward current (see Fig.8)
Repetitive peak forward current (tp = 100 us)
Repetitive peak forward current

Non-repetitive peak forward current
(t = 10 ms; half-sinewave)
Tj=125 OC prior to surge

Temperatures

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction t6 mounting base
Transient thermal impedance; t= 1 ms

Influence of mounting method
1. Heatsink mounted

From mounting base to heatsink
a. with heatsink compound

b. with heatsink compound and
56316 mica washer
c¢. without heatsink compound

d. without heatsink compound;
with 56316 mica washer

* At tp <20 us; 8= tp/T < 0.25; see Fig.8.

VRMi(flashover)
VRsSM

VRRM

VRw

VR

IF(Av)

IF(RMS)
TFwm
IFRM
IFRM

IFSm

Tstq

Rth j-mb
Zth j-mb

Rth mb-h

Rth mb-h
Rth mb-h

Rth mb-h

max. 1650
max. 1500
max. 1500
max. 1500
max. 800
max. 4.5
max. 10 .
max. 5
max. 200
max. 10
max. 20
—40 to +125
max. 125
= 4.5
= 0.3
= 1.5
= 2.7
= 2.7
= 5

< < < < <L

>>» > > >

oc
oC

oc/w
oc/wW

oc/w

oc/w
oc/w

oc/w
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Parallel-efficiency and energy-recovery diodes

BY223

THERMAL RESISTANCE (continued)

2. Free air operation

The quoted values of Ryp j-a should be used only when no leads of other dissipating components

run to the same tie-points.

From junction to ambient in free air

mounted on a printed circuit board
at a = maximum lead length
and with a copper laminate

a. >1cm?
b. <1cm?
at alead length a= 3 mm
and with a copper laminate
c. >1cm?
d. <1cm?

SOLDERING AND MOUNTING NOTES

Rth j-a = 50 OC/W-

Rth j-a= 55 OC/W

Rth j-a=55°C
Rth j-a= 60 °C

1.  Soldered joints must be at least 2.5 mm from the seal.

O

14—0—’

08044 (7Z62315.1)

O

—>‘D<—

08045 (7262314

2. The maximum permissible temperature of the soldering iron or bath is 270 OC; contact with the

joint must not exceed 3 seconds.

3. The device should not be immersed in oil, and few potting resins are suitable for re-encapsulation.

Advice on these materials is avaitable on request.

Leads should not be bent iess than 2.5 mm from the seal. Exert no axial pull when bending.

5. For good thermal contact, heatsink compound should be used between base-plate and heatsink.

December 1979
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BY223

CHARACTERISTICS

Forward voltage
Ig=20A; Tj=25 ocC VE < 2.3 v*

Reverse current
VR = VRW max;Tj= 125 °C IR < 0.6 mA

Reverse recovery when switched from
Ipwm =4 A; —dIg/dt=0.2 A/us; Tj =1250C
total recovery time tot < 20 us

IF=2A;—dlp/dt=20 A/ps; Tj= 125 °C
recovery time ter < 1.0 us

Forward recovery time

when switched to Ip gy = 5 A with 1= 0.1 us;

Tj=125 oC tfy < 1.0 us
72670442 A
Ie
08046
(7269699} W—_
Ie
dlg
~dt
- tiot
.~ Trr—_o‘—ﬁ 10%
- time
0% time —» tr e
-t ——]
VF
Ig N———
Fig.2 Definition of reverse recovery times. 100°/ 110%

time
Fig.3 Definition of forward recovery time

* Measured under puise conditions to avoid excessive dissipation.
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Parallel-efficiency and energy-recovery diode

BY223
3 115
P . Tmb
W) 819 lines \ °0)
/, 625 lines N ‘\ \
2 NCTN 116

SANA N \?
/ Res, NOND | .
/] NS B \ ‘o“

/// N s

o

1 2 1205

4 \ Z

r \
AN
0 125
0 25 5 75 0 50 100 150
Tewm(A) Tamb(®C)
Fig.4 Interrelationship between the power dissipation (based on the waveforms shown in Fig.8) and
the maximum permissible temperatures.
P = power dissipation including switching losses.
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BY223

D8660
p Tmb
(W) °c)
)
10 > 80
2.81.9/1.57 3,
a=4 - e
AN
N %)
f ™ e'é‘- &
N \\Z
/ S N
5 y.aV. N A 102,5
Py 0
V.97/.4 N
Ve /.
SN
| |
0 1256
0 2.5 510 50 100
IF(av)(A) Tamb(°C)

Fig.5 The right-hand part shows the interrelationship between the power dissipation (derived from the
left-hand part) and the maximum permissible temperatures.
P = power dissipation including switching losses.

a= form factor = Ig(RMS)/ IF(AV)
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Parallel-efficiency and energy-recovery diode

BY223

08049 (7769698}

17T
INEEN
20 max. vaiues
Ie
(A)
|
10
Tj=125°CAf-25°C
/4
0 Fig.6
1 2 Vg(V) 3
102 D8050 (7272510.1)
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1
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1
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Fig.7
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BY223

APPLICATION INFORMATION

horizontal
deflection
transistor

time

time
7272368.3

le
BY223 ‘J-

T

Fig.8 Basic circuit and waveforms

7273185
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BY224 SERIES

SILICON BRIDGE RECTIFIERS

Ready-for-use mains full-wave bridges, each consisting of four double-diffused silicon diodes, in a
plastic encapsulation. The bridges are intended for use in equipment supplied from mains with r.m.s.
voltages up to 280 V and are capable of delivering up to 1000 W into capacitive loads. They may be

used in free air or clipped to a heatsink.

QUICK REFERENCE DATA

Input

R.M.S. voltage VI(RMS)
Repetitive peak voltage VIRM
Non-repetitive peak current lism
Peak inrush current M
OQutput

Average current lo(av)

BY224-400 | 600 V

max.
max.

max.

100 A
200 A

48 A

MECHANICAL DATA (see also Fig.1a)

Dimensions in mm

Fig. 1 SOT-112.
- 225 max ——— (5,5 max |«
_ ——
heatsink
face
(mounting
24,5 base) ~
max
<
v + ~ o~ - __+ L__
4L
max
10,6
) '
¢ ' | |
- '({Qﬂ' R @ 13 4
- 39 -~ -»| le-1max

> b —
72692576

Net mass: 6,8 g

Accessories supplied on request: 56366 (clip); for mounting instructions see data 56366.
The sealing of the plastic withstands the accelerated damp heat test of IEC recommendation 68-2

(test D, severity 1V, 6 cycles).

w | December 1979 1




BY224 SERIES | l

MECHANICAL DATA (continued)
—> Fig. 1a

Loy |

=)

D870

A version with cranked pins (as shown in figure 1a) is available on request.

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

Input

Non-repetitive peak voltage (t < 10 ms) Vism
Repetitive peak voltage VIRM
Crest working voltage Viwm
R.M.S. voltage (sine-wave) Vi(RMS)

Non-repetitive peak current
half sine-wave; t = 20 ms; with reapplied Vywmmax

Tj = 25 OC prior to surge fism

—>  T;= 150 9C prior to surge lism

Peak inrush current (see Fig. 6) Iim
Output

Average current (averaged over any 20 ms period;
see Figs 2 and 3)

heatsink operation up to Ty, = 90 °C lo(av)
free-air operation at Tymp, = 45 ©C;
(mounting method 1a) lo(AV)
Repetitive peak current loRM
- Temperatures
Storage temperature Tstg
Junction temperature Tj

max.
max.

max.

max.

max.
max.

max.

BY224-400 | 600

100
85

200

4,8
2,6

50

-40 to +150
150

< < < <

> >

oc
oc
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Silicon bridge rectifiers BY224 SERIES

THERMAL RESISTANCE
From junction to mounting base Rthjmb = 40 °C/W

Influence of mounting method
1. Free-air operation

The quoted values of Ry j. should be used only when no loads of other dissipating components run to
the same tie-point {see Fig. 3).

Thermal resistance from junction to ambient in free air
a. Mounted on a printed-circuit board with 4 cm?

of copper laminate to + and — leads Rthj-a = 19,6 0C/W
b. Mounted on a printed-circuit board with

minimal copper laminate Rthi-a = 25 oC/W
2. Heatsink mounted with clip (see mounting instructions)
Thermal resistance from mounting base to heatsink
a. With zinc-oxide heatsink compound Rthmb-h = 1,0 °C/W
b. Without heatsink compound Rthmb-h = 2,0 °C/W

MOUNTING INSTRUCTIONS

1. Soldered joints must be at least 4 mm from the seal.

2. The maximum permissible temperature of the soldering iron or bath is 270 °C; contact with the
joint must not exceed 3 seconds.

3. Avoid hot spots due to handling or mounting; the body of the device must not come into contact
with or be exposed to a temperature higher than 150 ©C.

4. Leads should not be bent less than 4 mm from the seal. Exert no axial pull when bending.
5. Recommended force of clip on device is 120 N (12 kgf).

6. The heatsink should be in contact with the entire mounting base of the device and heatsink
compound should be used.

CHARACTERISTICS

Forward voltage (2 diodes in series)

||:=10A;Tj=25 oC Vg < 23 V*
Reverse current (2 diodes in parallel)
VR = ViWMmax: Tj =25 °C (R < 200 pA

* Measured under pulse conditions to avoid excessive dissipation.

<
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BY224 SERIES

5 FREE - AIR OPERATION

1 : 7272986.1
[
(W)
kY
10
© O N N
of (AN N AL
g'// Vi ’/’
® N mounting
~ method
~ g o=y
V| NA

5 VAL X 7 TN

/9009 A

VAL A q

v

o N

N
N
‘\
0
0 2 4 60 50 100 150
loay) (A) Tamb (°C)

Fig. 2 The right-hand part shows the interrelationship between the power {derived from the left-hand
graph) and the maximum permissible ambient temperature.

Output form factor ag = [o(RMS)/I0(AV) = 0.707 x IF(RMS)/IF(AV) per diode.
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BY224 SERIES

Silicon bridge rectifiers

5 HEATSINK OPERATION 7272372.2
P
(W)
10 > 5 110
N Q [N
Q& > >0 T 1T T 7
vyl W/\ i 90/6‘_11634702; - gnb
AR N2 o
y.4 A TN 2 » 77120 <«
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ALY N, N
5 '/,/,/:4 ANNN 130
{/// N
7 \\
y ‘\ 140
— -
0 L IN150
0 2 4 60 50 100 150
lojav) (A Tamb (°C)

Fig. 3 The right-hand part shows the interrelationship between the power {derived from the left-hand
graph) and the maximum permissible temperatures.

Output form faetor ag = lo(RMS)/lO(AV) = 0,707 x 'F(RMS)“F(AV) per diode.
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BY224 SERIES

7272373.2A
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lIS(RmS)
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100 =
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N
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N
50
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-
—
—
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0 3 —2 —1
10~ 10 10 1 duration {s) 10
Fig.4 Maximum permissible non-repetitive r.m.s. input current based on sinusoidal currents (f = 50 Hz);
~>Tj= 150 OC prior to surge; with reapplied V jwMmax- Iis
liS(RMS)
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Silicon bridge rectifiers BY224 SERIES

7272698.1
300 T T TT T
1 '00\,(' ! ! | 1]
R\ 0\,? - 0\,?
Vi(RMS) . 105 0%
V) >
A
V A o
200 g 1 =
4 A r
A A
A
]
/
/ A
/A
100
A
/
¥
0
0 1 2 3 Ryl 4
+ The graph takes the possibility of the
Riot ~ following spreads into account:
+
~ v, R, mains voltage +10%
e C. capacitance  +50%
[_— resistance -10%

72723671

Fig. 6 Minimum value of the total series resistance Ryq¢ (including the transformer resistance)
required to limit the peak inrush current.
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BY224 SERIES

APPLICATION INFORMATION

B ) +
O—1 mains - JC1 + I suppression L+C 2

mains v :
: filter 10y network I _
7

7276198

(1) External capacitor.

Fig. 7 Because smoothing capacitor C2 is not always connected directly across the bridge (a suppression
network may be sited between capacitor and bridge as shown), it is necessary to connect a capacitor of
about 1 uF, C1, between the + and - terminals of the bridge. This capacitor should be as close to the
bridge as possible, to give optimum suppression of mains transients.

10CAPACITIVE LOAD F—
mounting method:
10 =
1b
Totav)
(A)
\
-> 5 \ N
AN
NY s
R e T oy =35 €
S CLL
e RS FTomp =65 C
0 :
0 5 10 overload time {min) 15

Fig.8
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BY225 SERIES

SILICON BRIDGE RECTIFIERS

Ready-for-use full-wave bridge rectifiers in a plastic encapsulation. The bridges are intended for use in
equipment supplied from a.c. with r.m.s. voltages up to 80 V and are capable of delivering output
currents up to 4,8 A. They are also suitable for use in hi-fi audio equipments and low-voltage
industrial power supplies. They may be used in free air or clipped to a heatsink.

QUICK REFERENCE DATA
Input BY225-100 | 200
R.M.S. voltage Vi(RMS) max. 50 80 Vv
Repetitive peak voltage VIRM max. 100 )} 200 V
N———. ——
Non-repetitive peak current LisM max. 100 A
Peak inrush current nm max. 200 A
Output
Average current lo(av) max. 48 A
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-112,
k - 225 max —» ——l 5,5 max [<—
[ h}\
heatsink
face
(mounting
245 base)
max
<—
v + ~ A~ - R, ‘_J
[
L8
max H
10,6
9 A I
[l ' t
| A L
i T | 01:'7154‘| Plozss @ 13+ |=
- 39 le——>ia——>la—> -»| 1max
Net mass: 6,8 g 72692576

Accessories supplied on request: 56366 (clip); for mounting instructions see data 56366.
The sealing of the plastic withstands the accelerated damp heat test of |EC recommendation 68-2
(test D, severity |V, 6 cycles).

January 1980 1




BY225 SERIES

RATINGS

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

Input

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

Crest working voltage

R.M.S. voltage (sine-wave)

Non-repetitive peak current;
half sine-wave; t = 20 ms; with reapplied V\WMmax
T;= 25 OC prior to surge
Tj = 150 OC prior to surge

Peak inrush current (see Fig. 6)

Qutput

Average current (averaged over any 20 ms period;
see Figs 2 and 3)
heatsink operation up to Tp = 115 °C
heatsink operation at Tpyp = 125 °C

free-air operation at Tamp = 45 °C;
{mounting method 1a)

Repetitive peak current

Temperatures
Storage temperature
Junction temperature

Vism
VIRM
Viwm
VI{RMS)

lism
lism

Him

10(AV)
0(AV)

lo(Av)
IoRM

Tstg

BY225-100 | 200

max.
max.

max.
max.

max.

100
85

200

48
3,6

3,2
50

-40 to +150
150

> > < < < <

> >

oc
oc

2 March 1978



Silicon bridge rectifiers BY225 SERIES

THERMAL RESISTANCE
From junction to mounting base Rthjmb = 40 °C/W

Influence of mounting method
1. Free-air operation

The quoted values of Ry, j-a should be used only when no leads of other dissipating components run
to the same tie-point (see Fig. 2).

Thermal resistance from junction to ambient in free air

a. Mounted on a printed-circuit board with 4 cm?

of copper laminate to + and — leads Rthj-a = 19,5 oC/W
b. Mounted on a printed-circuit board with

minimal copper laminate Rthj-a = 25 oC/W
2. Heatsink mounted with clip (see mounting instructions)
Thermal resistance from mounting base to heatsink
a. With zinc-oxide heatsink compound Rthmb-h = 1.0 °C/W
b. Without heatsink compound Rthmb-h = 2,0 OC/W

MOUNTING INSTRUCTIONS

—_

. Soldered joints must be at least 4 mm from the seal.

2. The maximum permissible temperature of the soldering iron or bath is 270 OC; contact with the
joint must not exceed 3 seconds.

3. Avoid hot spots due to handling or mounting; the body of the device must not come into contact
with or be exposed to a temperature higher than 150 ©C,

4. Leads should not be bent less than 4 mm from the seal. Exert no axial pull when bending.
5. Recommended force of clip on device is 120 N (12 kgf).

6. The heatsink should be in contact with the entire mounting base of the device and heatsink
compound should be used.

CHARACTERISTICS
Forward voltage (2 diodes in series)

I|:=10A;Tj=250C VE < 23 Vv*
Reverse current (2 diodes in parallel)
VR = ViWMmax; Tj =25 °C IR < 200 pA

* Measured under pulse conditions to avoid excessive dissipation.
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BY225 SERIES

5 FREE - AIR OPERATION 7272986.1
P
(W)
10 > o
PPN IS RN
7 4 y] g
Ly A N mounting
4 N method
Y Y L 3 1a
Py 4
. L1b
5 /9.9.04 AN
XAALL N N
4 ’/ \\
A A N
A N
NN
A N
/]
Ve \\
0
0 2 4 60 50 100 150

Fig. 2 The right-hand part shows the interrelationship between the power (derived from the left-hand
graph) and the maximum permissible ambient temperature.

Output form factor ag = Io(RMS)/I0(AV) = 0,707 x IF(RMS)/IF(AV) per diode.
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Silicon bridge rectifiers BY225 SERIES

5 HEATSINK OPERAT!ION 7272372.2
P
(W)
10 & o 110
G LN
oS A RY [N 1 4143 » 111 T
i PRI 530.@-%—’ * W7o 5 T omb
-y 4 / A N \O % 11 (0
1.9 N 25,0
,l 4 A\
7’ N \ 1]
i ,// v A
5 7 l,‘ YUN 130
g0.0.0.4 QU
A/
v \
N 140
1/ —
Wl
0 [ IN150
0 2 4 60 50 100 150
0
loav) (A) Tamp (°C)

Fig. 3 The right-hand part shows the interrelationship between the power (derived from the left-hand
graph) and the maximum permissible temperatures.

Output form factor ag = Io(RMS)/10(AV) = 0:707 x IE(RMS)/!F(AV) per diode.
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BY225 SERIES

150 7272373.2A
lis(RMS)
(A)
100 N
AN
lism
N
—
B
50
i T~
| 1 S ——
i
0 -2 —1
10 10 1 duration (s) 10

10-3
Fig. 4 Maximum permissible non-repetitive r.m.s. input current based on sinusoidal currents (f = 50 Hz);

Tj = 150 OC prior to surge; with reapplied V{wMmax-

|
60 7272369 1 1S Y1S(RMS)
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Silicon bridge rectifiers

BY225 SERIES

D8618
100
I PRI
Vi(RMS) 7 000")7_009 Y
ML Q004
(v) o \)' <
/ Y
4 "
" '
50
o // 7
4 L /
/ pdy.d
/
,A
/A
/ .
0
o] 0.5 1 Riot (2) 1.5
L,__ The graph takes the possibility of the
Riot following spreads into account:
Y}
N v + R input voltage +10%
|~ T, L capacitance  +50%
[ resistance -10%
72723671

Fig. 6 Minimum value of the total series resistance Rq¢ (including the transformer resistance) required
to limit the peak inrush current,
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BY225 SERIES

0 CAPACITIVE LOAD

7272371

mounting method:
10 == o -
1b =
Totav)
{A)
)
\
5
\\\
\\\
V\ N o FTamp = 35 %
11
o Tamb =65 c
0
0 0 overload time {min) 15
Fig. 7.
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J ‘ BY229 SERIES

FAST SOFT-RECOVERY RECTIFIER DIODES

Glass-passivated double-diffused rectifier diodes in plastic envelopes, featuring fast reverse recovery
times and non-snap-off characteristics. They are intended for use in chopper applications as well as in
switched-mode power supplies, as efficiency diodes and scan rectifiers in television receivers.

The series consists of normal polarity (cathode to mounting base) types.

QUICK REFERENCE DATA

BY229—200/ 400 600 {800

Repetitive peak reverse voltage VRRM max. 200] 400 EOO EOO \
& —
Average forward current IF(AV) max. 7 A
Non-repetitive peak forward current IESMm max. 60 A
Reverse recovery time ter < 450 ns
MECHANICAL DATA Dimensions in mm
Fig.1 SOD-59 (TO—220AC).
10,3 4.5
max > max [*
->| 3,6 [4— v 13> (4 ;
A o
‘]Egl‘ "_2; mounting ,?,’,gn
base —
! (see note) T 1 158
| | max:
Lo} ]
""" )
v S
3,5 max 51 1
not tinned p
. }_ r_F max :
| T3 138
1,31) = min
max
(2x} K ol
1
[ ' <-0,9 max (2x) »| <06

—>| 5,08 |e-

- le24

D8402

Note: The exposed metal mounting base is directly connected to the cathode. Accessories supplied on
request: see data sheets Mounting instructions and accessories for TO—220 envelopes.
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BY229 SERIES

RATINGS

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

Voltages*

Non-repetitive peak reverse voltage
Repetitive peak reverse voltage
Crest working reverse voltage
Continuous reverse voltage

Currents

Average forward current assuming zero
switching losses
square-wave; 8 = 0.5; up to T = 100 °C
square-wave; 3 = 0.5; at Ty, = 125 OC
sinusoidal; up to Ty, = 101 OC
sinusoidal; at T, = 125 °C

R.M.S. forward current
Repetitive peak forward current

Repetitive peak forward current
th =20 us; 6 <0.02

Non-repetitive peak forward current; t= 10 ms

half sine-wave; Ti = 150 OC prior to surge;
with reapplied VRWMmax

Temperatures
Storage temperature
Junction temperature

VRsMm
VRRM

VRWM
VR

IF(AV)
IF(AV)
IF(AV)
IF(AV)

IF(RMS)
IFRM

IFRM

IFsm

Tstg

T

BY229—-200 | 400 | 600| 800

max.
max.
max.
max.

max.
max.

max.

max.

max.

200 | 400 | 600| 800
200 | 400 | 600 800

150 | 300 | 500 | 600
150 | 300 | 500! 600
_ﬁ/———l

75

60

—40 to +150
150

*To ensure thermal stability: Ryp j.5 < 156 ©C/W for continuous reverse voltage.

<< < <

>>>>

> >

ocC
oC
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Fast soft-recovery rectifier diodes BY229 SERIES

THERMAL RESISTANCE
From junction to mounting base Rthj-mb = 4.5 °C/W

Influence of mounting method

1. Heatsink mounted with clip (see mounting instructions)

Thermal resistance from mounting base to heatsink

a. with heatsink compound Rth mb-h = 0.3 °C/W
b. with heatsink compound and 0.06 mm maximum mica insulator Rth mb-h = 1.4 °C/W
c. with heatsink compound and 0.1 mm maximum mica insulator {56369) Ry mp-h = 2.2 9C/W
d

. with heatsink compound and 0.25 mm maximum alumina
insulator (56367) Rth mb-h = 0.8 °C/W

e. without heatsink compound Rth mb-h = 1.4 OC/W

2. Free-air operation
The quoted value of Ry, j.5 should be used only when no leads E O E'
of other dissipating components run to the same tie-point.
Thermal resistance from junction to ambient in free air:
mounted on a printed-circuit board at a = any lead length.

Rth j-a = 60 °c/w

!
Fig.2 L

Y L0
D8397 7278248

MOUNTING INSTRUCTIONS

1. The device may be soldered directly into the circuit, but the maximum permissible temperature of
the soldering iron or bath is 275 OC; it must not be in contact with the joint for more than b
seconds. Soldered joints must be at least 4.7 mm from the seal.

2. The leads should not be bent less than 2.4 mm from the seal, and should be supported during
bending.

3. It is recommended that the circuit connection be made to the cathode tag, rather than direct to the
heatsink.

4. Mounting by means of a spring clip is the best mounting methode because it offers:

a. a good thermal contact under the crystal area and slightly lower Rijy mp-h values than screw
mounting;

b. safe isolation for mains operation.

However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid

damage to the plastic body.

o

For good thermal contact heatsink compound should be used between base-plate and heatsink.
Values of Rih mp-h given for mounting with heatsink compound refer to the use of a metallic-oxide
loaded compound. Ordinary silicone grease is not recommended.

6. The device should not be pop-riveted to the heatsink. However, it is permissible to press-rivet

providing that rivets of soft material are used, and the press forces are slowly and carefully controlled
so as to avoid shock and deformation of either heatsink or mounting tab.

July 1979




BY229 SERIES

CHARACTERISTICS

Forward voltage
IF=20A;T;=25 oC Vg < 1.85 v*

Reverse current
VR = VRWMmax: Tj =12590C IR < 0.4 mA

Reverse recovery when switched from
lg=2Ato VR =30V with —dIg/dt =20 A/us; 7= 250C

Recovered charge Qg < 0.7 uC
Recovery time ter < 450 ns
Maximum slope of the reverse recovery current ‘
Ig =2 A; —dIg/dt=20 Alus ‘ |diR/dY < 60 Alus
1
F I
¢l
dt
et ——
y time
|
dr 0% 00
al dt
IR 7270734.2 D8403

Fig. 3 Definition of t, and Qg

*Measured under pulse conditions to avoid excessive dissipation.
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Fast soft-recovery rectifier diodes BY229 SER|ES

SQUARE-WAVE OPERATION

P 08378
T
1.0 mb
(W) (°c)
4
L/ 93.75
\
0.5 \ \ \,:"
1 \3
10 o TN \ \O\' 105
/ \°y
1 \ A0
s-0.1 [P AF NAEYA WA\
] 7 X\ ~ % 116.25
7 4 o \
1177 YL
4 N
5 A \ 1275
[ \\\
17/ AN N\
4 A \
¢/ <y N 138,75
Y/ , \rlx\aké‘oo Bl
L] ~<
/ I I \
0 [ 11 150
0 5 lgav)lA) 10 0 50 100 150 T,mp(°C)

Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses but excluding switching losses.

t
{1 P T 5-&’.
I
vl

'F(av) = 'F(RMS) XV5
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BY229 SERIES

SINUSOIDAL OPERATION

D8379
P Tmb
w) °c)
93.75
1.57 Z
N \\ 3
10 19 P N 3 105
N A"
AN N, \ P
2.8 N N | ] o
7 \'—2 116.25
a=4.0 B AN S NT T\
lo
RN \
5 ] ’( ‘ <N \\ h 127.5
y/ 4 AIN N A AN
/ /‘ NS N
R PN 138.75
YA/ i = N
ST TS 8 0w R
AN
JlE -
0 1L 150
0 2.5 S 7.5 0 50 100 o 150
IFIAV)(A) Tamb( c

Fig. 5 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses but excluding switching losses.

a= form factor = Ig (RMS)/IF(AV)-
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BY229 SERIES

Fast soft-recovery rectifier diodes

0 D 8380
100
lES(RMS)
(A)
75
N TEsm
50
N
\‘
~
N
25
—
0
10-3 10~2 101 1 duration (s) 10
Fig. 6 Maximum permissible non-repetitive r.m.s.
08381 forward current based on sinusoidal
e currents (f = 50 Hz); Tj =150 OC prior to
(A) surge; with reapplied VRWMmax-
I
25 F ~“Irsm
H =~ IFs(RMS)
u 2, -
- time
| L
ra 4_1
15
typ max
VE Vg
10 !
o /
[4
5 AEY,
1/
/4
0 |
0 0.5 1 1.5Ve(V) 2
Fig. 7 ——T;=250C; — — — ~Tj=1250C
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BY229 SERIES

D8382
| 11 oy 1] 1T
I LR ] IRY. I 4 1A
T ’ . - T W
-n.gi//ls 0('\\‘__,0 ‘5& \Q‘g\ P
! TN\ < T 2 15
- 5A/us < NS e =
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- 2A/us —7 50\*\1:
L 1A/us 14 0. \ = =
| :!! L 0.5A/us L E »
n 1 !
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Fig. 8 NOMOGRAM

Power loss APR(aV) due to switching only (to be added to steady state power losses).
IF = forward current just before switching off; Tj =150 °C

'r
- tyr — .
time
Lt 10%
dt
IR
VE
\ + time
\ v
08394
VR 7277074
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Fast soft-recovery rectifier diodes

BY229 SERIES

D8392 {7267039)

T T —
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BY229 SERIESJ L

DB398(7282348)

T
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T

y e G ——
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Fig. 11 Fig. 12
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Fast soft-recovery rectifier diodes J L BY229 SERIES

1582
O— 5 s U ¥M
L1 1k
+ -—
DUT J'—
VE=30V 220uF o5 VE =30V
+
CRO o~ __
- 500 { o= +
input VL
L2

VL D8663

Fig.14 Simplified circuit diagram of practical apparatus to test softness of recovery.

NOTES

1. Duty factor of forward current should be low, <2%.

2. dlp/dtisset by L1, 1.5 uH gives 20 A/us

3. dig/dt is measured across L2, 200 nH gives 5A/us/V.

4. Wiring shown in heavy should be kept as short as possible.
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BY256

SILICON BRIDGE RECTIFIER

Ready-for-use full-wave bridge rectifier in a plastic encapsulation. The bridge is intended for use in
equipment supplied from a.c. with r.m.s. voltages up to 80 V and is capable of delivering output
currents up to 1.5 A.

QUICK REFERENCE DATA

Input

R.M.S. voltage VI(RMS) Mmax. 80 V
Repetitive peak voltage VIRM max. 200 V
Non-repetitive peak current lism max. 50 A
Output

Average current lo(av) max. 1.5 A
MECHANICAL DATA Dimensions in mm
Fig.1 SOD-28

chamfer to
indicate positive

5,08}

————ﬂ__{ 1,05
) ? max
~— 19 min —J 7275526

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

—53 L- —»l 10 max

max
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BY256

RATINGS

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

Input

Non-repetitive peak voltage (t < 10 ms)
‘Repetitive peak voltage '

Crest working voltage

R.M.S. voltage {sine-wave)

Non-repetitive peak current;
half sine-wave; t = 20 ms; with reapphed VIWMmax

Ti= 150 OC prior to surge

Qutput

Average current (averaged over any 20 ms perlod)
see Fig.3)
free-air operation at Tymp = 45 C,
{mounting methad a)

Repetitive peak current

Temperatures
Storage temperature

Junction temperature

Vism

*VIRM

Viwm

VI(RMS)

- hism

lo(Av)’

lorMm

Tsig

max.

max. 200 .
max.. 200
‘max. 112
max. 80
max: . 50
- maké 1.5.
max. 10
—55t0 150
150

<< < <

oc

oc
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Silicon bridgs rectifier BY256

THERMAL RESISTANCE

Influence of mounting method
1. Free-air operation

The quoted values of Ry j.5 should be used only when no leads of other dissipating components run to
the same tie-point

Thermal resistance from junction to ambient in free air
a. Mounted on a printed-circuit board with 4 cm?

of copper laminate to + and — Ieads Rth j-a = 38 OC/W
b. Mounted on a printed-circuit board with

minimal copper laminate; 1.5 mm lead length Rth ja = 52 OC/wW
c. Mounted on a printed-circuit board with

minimal copper laminate; maximum lead length Rth j-a = 44 oc/w

MOUNTING INSTRUCTIONS

1. The maximum permissible temperature of the soldering iron or bath is 270 OC; it must not be in
contact with the joint for more than 3 seconds.

2. Avoid hot spots due to handling or mounting; the body of the device must not come into contact
with or be exposed to a temperature higher than 150 °C

3. Exert no axial pull when bending.

CHARACTERISTICS

Forward voltage (2 diodes in series)
lF=2A;Tj=25°C Vg < 2.1 v*

*Measured under pulse conditions to avoid excessive dissipation.

December 1979
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BY256

OPERATING NOTES

The various components of junction temperature rise above ambient are illustrated below.

junction
Rih j_e=9°C/W
envelope
Rih e~tp
tie—point [Jﬂ‘h e—a
Rth tp—-a
ambient

Fig.2

The thermal resistance between envelope and tie-point and between envelope and ambient depend on
lead length:

lead length I 1.5 I 5 10 15 ' max. l mm
Rth e-tp 1.2 4 8 12 15.2 oC/W
Rth e-a 110 87 73 65 60 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 with minimal copper laminate: R tp.a = 70 °C/W

2. Mounted on a printed-circuit board with a copper laminate to the + and — lead of:

1cm?: Rip tp- = 55 O°C/W

2.25cm’: Ry 1. = 45 OC/W
4cm?: Ripy tp.a = 40 OC/W

Note: Any temperature can be calculated by using the dissipation graphs and the above thermal model.

December 1979



Silicon bridge rectifier BY?256

FREE-AIR OPERATION

D849s
3 T
Hi.s : ‘ ,LL
2,1 )
P "»5{
(w) N N
7/ NN
R
14 76\05 <
2 1.1 '50
/i AN
.
75
N
N
N
ay=2.8 N
1
XN
\\
T N
L | X
-
0 |
0 0.5 1 1510 50 100 150
Io(av)(A) Tamb(’C)

Fig.3 The right-hand part shows the interrelationship between the power (derived from the left-hand
graph) and the maximum permissible ambient temperature.

Output form factor ag = Ig{rMmS)/10(AV) = 0.707 x IF(RMS)/IE (AV) Per diode.
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BY256

D8496

hism
(A)

50

40

30

20

0 |
10-2 10-! 1 10 duration (s) 102

Fig.4 Maximum permissible non-repetitive peak input current based on sinusoidal currents (f = 50 Hz);
Tj = 150 ©C prior to surge; with reapplied ViwMmax-

D8497
e TITrTrm
(A) [T
typ VEt—max Vg
5 T
RN AN i
J
4 -
3 f
I
]
Y
2
]
oy
1
" Vi
4
0 A Fig.5 Tj=256°C; — — — Tj= 150 °C;
a5 1.5 VF(V‘ 25 2 diodes in series.
December 1979 (




Silicon bridge rectifiers BY256

100 ‘ D8657
VI{RMS) </ < < d
N Oy Ne Q¥
Q Q Q
(V) QQ / QQ RS 1/ 60/
"~ Y
Q\l
/ y
50 ,/
/
AL A
A A
"4
7
0
0 1 2 Riot(£2)
E_ The graph takes the possibility of the
Riot following spreads into account:
[a¥)
~ v + R input voltage +10%
Y T t capacitance  +50%
t resistance -10%

T 12723674

Fig.8 Minimum value of the total series resistance Ryt (including the transformer resistance) required
to limit the peak inrush current.
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BY257

SILICON BRIDGE RECTIFIER

Ready-for-use full-wave bridge rectifier in a plastic encapsulation. The bridge is intended for use in
equipment supplied from mains with r.m.s. voltages up to 280 V and is capable of delivering output

currents up to 1.5 A.

QUICK REFERENCE DATA

Input

R.M.S. voltage Vi(RMS)
Repetitive peak voltage VIRM
Non-repetitive peak current lism
Output

Average current 10A (V)

max.
max.

max.

max.

280 VvV
600 V
50 A

15 A

MECHANICAL DATA
Fig. 1 SOD—-28

chamfer to
indicate positive

Dimensions in mm

_tios

+
5,08}
b ————
19

508} | AL 2

5,08} t |
- S———————— |
— 5'3|<— —>|10 max|<—19 min4>l

max

7 max

7275526

The sealing of the plastic envelope withstands the accelerated damp heat test of 1EC recommendation

682 (test D, severity IV, 6 cycles).
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BY257

RATINGS

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

Input

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

Crest working voltage

R.M.S. voltage (sine-wave)

Non-repetitive peak current;*
half sine-wave; t = 20 ms; with reapplied VywMmax
Tj = 150 OC prior to surge

Output

Average current (averaged over any 20 ms period;
see Fig.3)
free-air operation at Tamp = 45 °C;
{mounting method a)

Repetitive peak current

Temperatures
Storage temperature
Junction temperature

Vism
VIRM
Viwm

VI(RMS)

lism

lo(AV)

IORM

Tstg
T.

max. 600
max. 600
max. 400
max. 280
max. 50
max. 1.5
max. 10
—55 to +150
max. 150

< < < <

oc
oc

December 1979



Silicon bridge rectifier BY257

THERMAL RESISTANCE
Influence of mounting method
1. Free-air operation

The quoted values of Rypy i-a should be used only when no leads of other dissipating components run
to the same tie-point.

Thermal resistance from junction to ambient in free air
a. Mounted on a printed-circuit board with 4 cm?
of copper laminate to + and — leads Rth j-a = 38 oc/w

b. Mounted on a printed-circuit board with
minimal copper laminate; 1.5 mm lead length Rth j-a = 52 oc/w

¢. Mounted on a printed-circuit board with
minimal copper laminate; maximum lead length Rth ja

44 OC/W
MOUNTING INSTRUCTIONS

1. The maximum permissible temperature of the soldering iron or bath is 270 ©C; it must not be in
contact with the joint for more than 3 seconds.

2. Avoid hot spots due to handling or mounting; the body of the device must not come into contact
with or be exposed to a temperature higher than 150 ©C,

3. Exert no axial pull when bending.

CHARACTERISTICS
Forward voltage (2 diodes in series)
I[F=2A;Tj=250C Vg < 21 v*

*Measured under pulse conditions to avoid excessive dissipation.

December 1979 3




BY257

OPERATING NOTES
The various components of junction temperature rise above ambient are illustrated below.

junction
Rth j—e=9°C/W
envelope
Rin e—tp
tie—point Jnth e—a
Rth tp—a

!

ambient

Fig.2

The thermal resistance between envelope and tie-point and between envelope and ambient depend on
lead length:

lead length 1.5 l 5 J 10 15 max. mm
Rth e-tp 1.2 4 8 12 15.2 oc/w
Rth e-a 110 87 73 65 60 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 with minimal copper laminate: Ryp, tp.a = 70 °C/W
2. Mounted on a printed-circuit board with a copper laminate to the + and — lead of:

1em?: Ryp gp-a = 55 °C/W
2.25cm?: Ryp tp.a = 45 OC/W
4cm?: Rep 1p.a = 40 OC/W

Note: Any temperature can be calculated by using the dissipation graphs and the above thermal model.
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Silicon bridge rectifier BY257
FREE-AIR OPERATION
D8495
3 117 T
1.8 1 T
2.1 o'
P .
(W) / 7 N Ir\\@\\@ 0
R/
1.4 76‘0\ %
2 A $o
N N\
N
A NN
I N N
N N
\\ \
-a,=2.8 N
]
AN
1] N\
]
-
0
0 0.5 1 1510 50 100 150
loav)(A) Tampb(°C)

Fig.3 The right-hand part shows the interrelationship between the power {(derived from the left-hand

graph) and the maximum permissible ambient temperature.

Output form factor ag = lg(RMS)/10({AV) = 0.707 x |F(RMS)/! F(AV) Per diode.
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BY257

D8496

lism
(A)

50

40

30

20

0 ]
10~2 - 107! 1 10 duration (s) 102

Fig.4 Maximum permissible non-repetitive peak input current based on sinusoidal currents (f = 50 Hz);
Tj= 150 OC prior to surge; with reapplied ViwMmax:

D8497
I TTTTIT
(A) 117 I 111
typ Vil~{max Vg
5 1
14
T
4 p 1 1T
BE
3 f
Y I
I
u i
2 A-HE
J]
AR J
1
7 Fig.5 T| =25 °C; — — —Tj = 150 °C;
0 2 diodes in series
a5 15 Vg(v) 25
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Silicon bridge rectifier BY257

D8658
300 | 1 [
T o
Q & NS
QY, >
Vi(RMS) S/taS 303
(V) 7 f
&
200 7 pd
,A
100 yd
/
0
0 1 2 3 Riot(2)
& The graph takes the possibifity of the
Riot ~ following spreads into account:
~ v + R input voitage +10%
P o tL L capacitance  +50%
resistance -10%

72723674

Fig.6 Minimum value of the total series resistance Ryt{including the transformer resistance) required
to limit the peak inrush current.
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BY260 SERIES

SILICON BRIDGE RECTIFIERS

Ready for use full-wave bridge rectifiers in a plastic encapsulation.
The bridges are intended for use in equipment supplied from a.c. with r.m.s. voltages up to 420 V and
are capable of delivering output currents up to 12A. They are also suitable for use in hi-fi audio equip-
ments and low-voltage industrial power supplies. They may be used in free air or on a heatsink.

QUICK REFERENCE DATA

Input BY260-200 | 400 | 600
R.M.S. voitage VIKRMS) max. 140 280 | 420 V
Repetitive peak voltage VIRM max. 200 400 | 600  V
A4
Non-repetitive peak current hism max. 125 A
Peak inrush current im max. 250 A
Output
Average current 10(AV) max. 12 A
MECHANICAL DATA Dimensions in mm
Fig. 1.
3.8 dia, hole Epoxy 1.35 fast—ons
"%" Metal -_L 0.8
base | '
[-©] SND
AC
—m somm-
22,6 7.6
max max 1 12,7 max
D 8453

September.-1979 1




BY260 SERIES

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

Input BY260-200 | 400 | 600
Non-repetitive peak voltage (t < 10 ms) Vism max. 200 400 | 600 V
Repetitive peak voltage ViRM max. 200 400 [ 600 V
Crest working voltage Viwm max. 200 400 | 600 V
R.M.S. voltage (sine-wave) VI{RMS) max. 140 280 | 420 V
Non-repetitive peak current

half-sinewave; t = 20 ms; with reapplied Vywmmax

Tj =25 OC prior to surge lism max. 125 A

Tj = 150 OC prior to surge lism max. 100 A
Peak inrush current (see Fig. 5) nim max. 250 A
Output
Average current (averaged over any 20 ms period)

heatsink operation up to Ty, = 60 °C (R-load) lo(av) max. 12 A

heatsink operation up to Ty, = 60 °C {C-load) 10(AV) max. 7.5 A
Repetitive peak current IoORM max. 20 A
Temperatures
Storage temperature Tstg —55 to +150 oc
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to mounting base Rthjmb = 4.5 oc/W
CHARACTERISTICS
Forward voltage (2 diodes in series)

Ip=7A;Tj=250C Vg < 2.0 V¥
Reverse current (2 diodes in parallel)

VR=VIWMmax?Tj= 100 °C IR < 160 HA

*Measured under pulse conditions to avoid excessive dissipation.
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Silicon bridge rectifiers

BY260 SERIES
D8454
p Tmb
(W) °c)
20 %s 60
—load R+ h N 2%
y, N \6\\0
N * 8%
15 D o 82,5
A SCTTTRORNS
- N
q
10 i O 105
N
/
J
5 PN 127.5
3 | 1]
0 TN 150
0 5 10 15 25 50 75 100 125 150
lo(av)(A)

Tamb!(°C)
Fig.2 The right-hand part shows the interrelationship between the power (derived from the left-hand
graph) and the maximum permissible temperatures.
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BY260 SERES

D8455
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- lIS(RMS).
A
100 — A v ‘ISM'V
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R »\
i} N
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~
0L- A — — -
1073 BRI [+ o 1071 : 1 duration (s} 10

o Fig.3 Maximum permissible n‘on—repetitiv_e r.m.s. input current based on sinusoidal currents (f = 50 Hz);
S Ty= 15Q OC prior to surge, with reapplied. V jywmmax- ;

lis
) D8456
757 i
P
IF T 4 T + 4
[ NN
- Do
L uy ;*4
50 tH- i
max (4 g 4r
VF - A f
; S .
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Silicon bridge rectifiers

BY260 SERIES

I\

D845
600 T ; i
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72723671 R i

Fig.5 Minimum value of the total series resistance Ryg¢ (mcludung the transformer resrstance) requrred

to limit the peak inrush current.
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BY261 SERIES

SILICON BRIDGE RECTIFIERS

Ready for use full-wave bridge rectifiers in a plaétic encapsulation.
The bridges are intended for use in equipment supplied from a.c. with r.m.s. voltages up to 420 V and
are capable of delivering output currents up to 25A. They may be used in free air or on a heatsink.

' ~ QUICK REFERENCE DATA
Input
R.M.S. voltage

Repetitive peak voltage

Non-repetitive peak current
Peak inrush current

Output
Average current

Vi(RMS) - max.
VIRM max.
lism max.
Inm max.
lO(AV) max.

BY261—200 | 400 | 600

140 280 | 420 V
200 400 [ 600 V

320 A
640 A
25 A

MECHANICAL DATA
Fig. 1

D8458

— [-— 11.2 max

1.7 min
dia.

q s
1.6 - & [‘.15.2‘] 1.35 fast—ons

max

Dimensions in mm

4.9 dia. hole

Positioning pin
under + terminal

September 1979




BY261 SERIES

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

Input : BY261-200 | 400 | 600
Non-repetitive peak voltage (t < 10 ms) Vism max. 200 | 400 | 600 V
Repetitive peak voltage . ‘ VIRM max. 200 400 | 600 V
Crest working voltage ViwMm max. 200 | 400 | 600 V
R.M.S. voltage (sine-wave) ‘ Vi(RMS) max. 140 280 | 420 V
Non- repetltlve peak current
half sinewave; t = 20 ms; W|th reapplied VlWMmax

J = 25 OC prior to surge : liIsm max. 320 A

= 150 OC prior to surge : lism max. 250 A
Peak mrush current (see Flg 5) . ' ' im max. - 640 A

. Output o

Average current (averaged over a'ny 20 ms peribd) ) . .
heatsink operation; up to Ty, = 55 °C (R-load) © . Ip(ay) max. 25 A
heatsink operation; up to Tmb 55 0C (C load}) 10(AV) ‘max. 18- A
Repetmve peak current . ' S o R‘M © max. .. 75 A
Temperatures v .

_ Storage temperature e _ : Tstg —55 to +175 oc
Junction temperature' RO . o Lo T max. 175 oC
THERMAL RESISTANCE _ )

-From )unctlon to mounting base . " Rthjmb = 25 - oc/w
CHARACTERISTICS
Forward voltage (2 diodes-in senes) R R
CAE=12A; Tj=25.0C i o VE < 23 v
- Reverse current (2 diodes in paraliel) . B : e )
- VR=Viwmmax: Tj=-1000C = : Ig - < 200 A

“*Measured under pulse conditions to avoid excessive dissipation.

Séptember"19,7v9' )




BY261 SERIES

Silicon bridge rectifiers

p D 8459 T
(W) (“né;)
50 50
-
y, L
&
40 A 2 75
\6\
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30 N0 N% 100
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y, : ™
20 40 - 125
-
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10 <
N 150
LN
N ! N
0 175
0 10 20 30025 50 75 100 1256 150 175
loav)(A) Tamb(®C)

Fig. 2 The right-hand part shows the interrelationship between the power (derived from the left-hand
graph) and the maximum permissible temperatures.
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BY261 SERIES

J

400 D8460
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300
N ®lism
\
200 \
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100 S
N
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0
10-3 10~2 10~" 1 duration (s} 10

Fig.3 Maximum permissible non-repetitive r.m.s. input current based on sinusoidal currents (f = 50 Hz);

Tj=150 OC prior to surge; with reapplied V|WMmax- |
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Silicon bridge rectifiers BY261 SERIES

D8462
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Fig. 5 Minimum value of the total series reistance Ryq¢ {including the transformer resistance) required
to limit the peak inrush current.
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BY277
SERIES

PARALLEL EFFICIENCY DIODES

Silicon double-diffused rectifier diodes in plastic envelopes, intended for use as efficiency
diode in thyristor horizontal deflection circuits of colour television receivers.

The devices feature low forward recovery voltage and non-snap-off characteristics which
makes them particularly suitable for this application.

QUICK REFERENCE DATA
BY277-600R | 750R
Repetitive peak reverse voltage VRrMm  Max. 600 , 750 V
Working peak forward current Ipwy — max. 10 A
Repetitive peak forward current IprMm  max. 20 A
Reverse recovery time trr < 400 ns
MECHANICAL DATA (see also page 2) Dimensions in mm
SOD-38 5,2
|<—11,0 max —>} I‘max” — gg -
prramrnee ,
t r‘ 53
metal base r ) 50
plate | - \" 1t- 4 7
18,0
max
" L +
74 4 max 25
F not tinned !
14.5 I
min |
\ tag2
065 || < |
i ' max I
=l 50 e ~l31le |
25—+ -—

72600015
Polarity of connections: tag 1 = anode, tag 2 = cathode.

The exposed metal base-plate is directly connected to tag 1.

April 1977 1




BY277
SERIES

MECHANICAL DATA (continued)
Net mass: 2,5 g
Recommended diameter of fixing screw: 3,5 mm

Torque on scCrew:

when using washer and heatsink compound: min. 0,95 Nm (9,5 kg cm)

Accessories :

supplied with device : washer
available on request: 56316 (mica insulating washer)

max. 1,5 Nm (15 kg cm)

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

Voltages

Non-repetitive peak reverse voltage
Repetitive peak reverse voltage (6 < 0,01)

Working reverse voltage L

Currents

R.M.S. forward current
Working peak forward current up to Ty = 112 0C
Repetitive peak forward current

Non-repetitive peak forward current

Temperatures

Storage temperature

Junction temperature

Ly At tp =20 ps; 6 = tp/T =0, 25; see page 9.

BY277-600R | 750R

VRSM
VRRM
VRwW

max. 600 800 V

max. 600 750

max. 500 600
IF(RMS) max. 3 A
IpwMm max. 10 A
IFRM max. 20 A
Ipgm max. 50 A
Tstg -40 to+125 OC
Tj max. 125 ©OC
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BY277

SERIES
THERMAL RESISTANCE
From junction to mounting base Rip j-mb 4,5 OC/W
Transient thermal impedance (t = 1 ms) Zth j-mb 0,3 oc/w
Influence of mounting method
1. Heatsink mounted
From mounting base to heatsink
a. with heatsink compound R¢h mb-h 1,5 9C/W
b. with heatsink compound and
56316 mica washer Rth mb-h 2,7 OCc/w
c. without heatsink compound Rth mb-h 2,7 O°C/W
d. without heatsink compound;
with 56316 mica washer Rth mb-h 5 oCc/w

2. Free air operation

The quoted values of R¢p j-a should be used only when no leads of other dissipating

components run to the same tie-points.

From junction to ambient in free air

mounted on a printed-circuit board
at a = maximum lead length
and with a copper laminate

a. >1 cmg Rep j-a = 50 °C/W
b. < lcm Rth j-a = 55 °0C/W

at a lead length a = 3 mm
and with a copper laminate
> 1 cm? Rih j-a = 55 0C

[o N o)

. < 1cm? Rih j-a = 60 °C v

O

}4—9—»»

72623151

O

7262314
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BY277
SERIES

CHARACTERISTICS

Forward voltage
IF = 10 A; Tj =25 °C Vp < 1,4 v 1y

Reverse current

VR = VRWmax’ Tj =100 °C IR < 0,2 mA

Reverse recovery when switched from
Ip =2Ato VR >30V;
~dlp/dt = 20 A/us; Tj=250C
Recovery charge Qg < 0,9 uC
IF =1 AtOVR>30V;
~dIp/dt = 20 A/ps; Tj = 25 °C
Recovery time ter < 400 ns

Maximum slope of the reverse recovery current

(in horizontal deflection circuits)
when switched from
Ip = 5 Ato VR>30 V: with

~dlg/dt = 1 A/us: Tj =259°C |dIR/dt| < 2 Alus
1
ol
&
dt
-t ——
) time
3
ag 0% 101%

Q. dt

7270734.2

Ir

1) Measured under pulse conditions to avoid excessive dissipation.
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BY277

SERIES
CHARACTERISTICS (continued)
Forward recovery when switched to

Ip=1A;Tj=250C
Recovery time tfr < 0,3 ps
Recovery voltage Vir < 13 Vv
IF =20mA; Tj=250C
Recovery time tfr < 0,3 us
Recovery voltage Vigrp < 5V

1 7272984

s

10%
time
- tfr —
VE
g SRV
1002/, 10%
A
time
5
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BY277
SERIES

MOUNTING INSTRUCTIONS
1. Soldered joints must be at least 2,5 mm from the seal.

2. The maximum permissible temperature of the soldering iron or bath is 270 0C;
contact with the joint must not exceed 3 seconds.

3. The devices should not be immersed in oil, and few potting resins are suitable for
re-encapsulation. Advice on these materials is available on request.

4. Leads should not be bent less than 2,5 mm from the seal. Exert no axial pull when
bending.

5. For good thermal contact heatsink compound should be used between base-plate and
heatsink.

OPERATING NOTES
Dissipation and heatsink considerations :

a. The various components of junction temperature rise above ambient are illustrated
Rihj-mb=

below:
I junction
4,5°C/wW

mounting
base
Rth mb-h [J Rtnja

heatsink

Rth h-a

7266853
l ambient

b. The method of using the graph on page 7 is as follows :
Starting with the required current on the Igw)y axis, trace upwards to meet the
appropriate 625/819-curve. Trace right horizontally and upwards from the appropriate
value on the Tapmp scale. The intersection determines the Rth mb-a-
The heatsink thermal resistance value (R¢y h-5) can now be calculated from:

Rth h-a = Rth mb-a = Rth mb-h-

Any measurement of heatsink temperature should be made immediately adjacent to
the device. ;

6 April 1977



BY277

SERIES
7272514.2
P;ot = power dissipation including interrelation between the dissipation
switching losses (derived from the left-hand graph) and
[ the maximum permissible temperatures
3 8119 Ilmels \ \ T;r 1115
625 lines A\ )
2 o
Ptot N \"O © O% Tmb
w) o 2 {c)
/ \ \é m“
y N
2 AN\ 116
Y \
4 Q
L/ ) \
/4 NEAVAA
// \\\ A\
1 1205
NN \
SAWY
\\\ \
/ N\
0 125
] 5 10 150 50 100 150
Trwm (A) Tamb (°C)
60 7272515.2
—T;=25%
o Bl 25 t
F typ[f 1 Imax |
(A) Ve T e
40 + =
H
H J
20
f
i
K
/ 'y
Vi
4
0 = .
0 1 Ve (V) 2
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BY277

SERIES
102 7272510.1
Zih j-mb
(°C/W)
10
>
1
PR
A
10~
102
106 103 102 107! ! time (5) 10
102 - 72590344
N
SN
Rthh-a N
\
°c/w)
10
NN [3} o
RS
NN .
N
NN
1 N
(N
| N
1 o 102 103

Al heatsink surface {cm?)

Thermal resistance R¢hh-a from aluminium heatsink to ambient (free air) versus heat-

sink surface (one side). 1,2 and 3 are thicknesses in mm, a is for a bright surface,
b is for a black surface.
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Parallel efficiency diodes BY277 SERIES

APPLICATION INFORMATION

—— Igrm
—— Irwm
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_} | time
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| | 1 |
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J L BYV21 SERIES

SCHOTTKY-BARRIER RECTIFIER DIODES

High-efficiency rectifier diodes in DO—4 metal envelopes, featuring low forward voltage drop, low
capacitance, absence of stored charge and high temperature stability. They are intended for use in low
output voltage switched-mode power supplies and high-frequency circuits in general, where low conduc-
tion and switching losses are important.
The series consists of normal polarity (cathode to stud) types: BYV21-30, BYV21-35, BYV21-40 and

BYV21-45.
QUICK REFERENCE DATA

Repetitive peak reverse voltage

Average forward current
Forward voltage

VRRM

IF(av)
VE

max.

max.

BYV21-30 | 35 |40 |45

30 [35 l4o |45 v
28 A
0.55 v

MECHANICAL DATA

Dimensions in mm

Fig.1 DO—4 with 10—32 UNF stud (¢4.83 mm) as standard.
Metric M5 stud (¢5 mm) is available on request.

W OJ 422
L1 max max
[N
1,98 |
™ —>2‘34
35 e min
max
<103 __,
max
N5 _ e 20,3 - 769802.1A
- 107 203 7269802.1

Net mass: 7 g

Diameter of clearance hole: 5.2 mm

Accessories supplied on request: 56295

(PTFE bush, 2 mica washers, plain washer, tag).
Supplied with device: 1 nut, 1 lock washer.

Nut dimensions across the flats: M5, 8.0 mm
10—32 UNF, 9.5 mm

Torque on nut:

min. 0.9 (9 kg cm},
max. 1.7 {17 kgcm).

January 1980




BYV21 SERIES

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

Voltages BYV21-30 | 35] 40| 45
Non-repetitive peak reverse voltage VRSm max. 36| 42148 |54 V
Repetitive peak reverse voltage™ VRRM max. 30 | 35{40)45 V
Crest working reverse voltage VRWM max. 30 | 35{40|45 V
Continuous reverse voltage* * VR max. 30 | 35(40(|45 V
Currents
Average forward current; switching losses

negligible

sinusoidal; up to T, = 100 °C IF(AV) max. 25 A

square-wave; up to Ty, = 1009C; § =0.5 IE(AV) max. 28 A
R.M.S. forward current IE(RMS) max. 40 A
Non-repetitive peak forward current

t = 10 ms; half sine-wave;

Tj=125 OC prior to surge;

with reapplied VRwMmax IESMm max. 600 A
12t for fusing 1%t max. 1800 A?s
Temperatures
Storage temperature Tstg —55to+150 ©C
Junction temperature; with full applied

continuous reverse voltage VRmax T; max. 125 oC
THERMAL RESISTANCE
From junction to mounting base Rih j-mb < 1 oc/w
From mounting base to heatsink

with heatsink compound Rth mb-h = 0.3 oc/w

without heatsink compound Rth mb-h = 0.5 oC/w
Transient thermal impedance; t=1 ms Zth j-mb = 0.15 °c/w

MOUNTING INSTRUCTIONS
The top connector should be neitherbent nor twisted; it should be soldered into the circuit so that there

is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum.

*  For ty =200 ns a 20% increase in VRR W is allowed.
** To ensure thermal stability: Ry j.a <2 OC/W
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Schottky-barrier rectifier diodes BYV21 SERIES

CHARACTERISTICS

Forward voltage

IF=30A;T;=100°C VE < 0.55 v*
Ip =80 A;Tj=25 oC Vg < 0.88 v*
Rate of rise of reverse voltage
VR = VRWMmax dc\j/R < 1500 V/us
t

Reverse current
VR=VRWMmax?Tj=125°C IR < 150 mA

Capacitance at f = 1 MHz
VR=5bV; Tj =251t0 125 9C Cq typ. 900 pF

*Measured under pulse conditions to avoid excessive dissipation.

January 1980 3




BYV21 SERIES

SINUSOIDAL OPERATION 08488
0
P 157 Tenb*
(W) ] 7 » (°C)
s
NEEE\CY
20 2,8 A 105
a=4 NS W
N NSO
> T\Z
N
v A NPA \
10 A"/ 115
N
Jo ™
| \
[ N
~
™~y
ol 125
10 20  3o0lo 50 100 150
IF(av)(A) Tamb(°C)

Fig.2 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.

a= form factor = IF(RMS)/ IF(AV)-

*Tmb scale is for comparison purpose and is correct only for Rt mp-g < 6.4 °C/W.

January 1980



Schottky-barrier rectifier diodes BYV21 SERIES

SQUARE—WAVE OPERATION D8489
30 I 95
i
0,5
(PW) \ Z Tmb*
5 C \2, (°c)
\
5=01]] Oy,
20 y / ~T1) (_,é 105
Iy
A
4
)
4 [l
10 g 4 1156
7/ N\
v/ | / 4
av 4 AN \
V.
0 IHEAN 125
0 10 20 30 4olo 50 100 125
IF(AV)(A) Tamb(°C)

Fig.3 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.

b 7

| {=t |e—— tp

— T
\Y% Lead Lao-d

IE(av) = 'F(RMS) V8

*T b scale is for comparison purpose and is correct only for Rih mp.a < 6.4 °C/W.

w | January 1980 5




BYV21 SERIES J L

1000 D8490
L-\»%
IFS(RMS)
(A)
N IFsm
AN
500
N
o
-\
NN“E
—— ]
0
10—3 10-2 101 1 duration (s} 10

Fig.4 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents {(f=50 Hz);
Ti = 125 OC prior to surge; with reapplied VRWMmax-

[
D867 F M
103 672 =~ 'Fs(rMS)

time
‘F ~+
(A)
: -
yP 2
V| A
Ve SkiZ
102 ?%'
27
7
177/
W,
/
/ i max
\Y)
10 / F
..
MY/
'l
LU |
0 0.5 1 Vg(V) L5 Fig. 5 Tj=250°C;~ —~T;=100 oC.
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Schottky-barrier rectifier diode$ BYV21 SERIES

D8492

102

10

1 10 Vg(v} 102
Fig.6 f=1MHz; Tj=25 to 125 °C

D8493
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(°c/w)
1
o 11
ol
g
1 i
=g
10~?
g
o
102
10-3
10-5 10—4 10-3 102 107 1 time (s) 10
Fig.7

January 1980 7







J LBYVSO SERIES

VERY FAST SOFT-RECOVERY RECTIFIER DIODES

High-efficiency rectifier diodes in DO—4 metal envelopes, featuring fow forward voltage drop, high
reverse voltage capability, very fast reverse recovery times and non-snap-off characteristics.

They are intended for use in switched-mode power supplies and high-frequency inverter circuits, in
general, where high output voltages and low conduction and switching losses are essential.

The series consists of the following types:

Normal polarity (cathode to stud): BYV30—200, BYV30—300 and BYV30—400.

Reverse polarity (anode to stud): BYV30—200R, BYV30—300R, and BYV30—400R.

QUICK REFERENCE DATA

BYV30-200(R) | 300(R) | 400(R)

Repetitive peak reverse voltage VRRM max. 200 | 300 r400 \%
N
Average forward current IF(AV) max. 12 A
Forward voltage VE < 1.05 \
Reverse recovery time ter < 100 ns
MECHANI{CAL DATA Dimensions in mm
Fig.1 DO-4
1,0
08
10-32UNF &0
v J
4,83
max * O %
4 S
16
1,98 min
max™> [
f32]
max
93 o
ma
« N5 _ e 203
10,7 max  7z653s5.2
Net mass: 6 g Torque on nut:
Diameter of clearance hole: max. 5.2 mm min. 0.9 Nm (9 kg cm),

Accessories supplied on request: max. 1.7 Nm {17 kg cm)

56295 (PTFE bush, 2 mica washers, plain washer, tag).

Supplied with device: 1 nut, 1 lock washer.
Nut dimensions across the flats: 9.5 mm

The mark shown applies to the normal polarity types.
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BYV30 SERIES

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

Voltages
BYV30-200(R) | 300{R) | 400(R)

Non-repetitive peak reverse voltage

{t<<10 ms) VRsm max. 250 350 450 \Y
Repetitive peak reverse voltage VRRM max. 200 300 400
Crest working reverse voltage VRWM max. 200 300 400 \
Vv
Currents

Average forward current assuming zero
switching losses {averaged over any 20 ms period)

up to Ty = 100 ©C IF(AV) max. 12 A

at Tmp = 125 °C IF(AV) max. 7 A
R.M.S. forward current IF(RMS) max. 20 A
Repetitive peak forward current IERM max. 140 A
Non-repetitive peak forward current

Tj =150 OC prior to surge;

half sine-wave with reapplied VRwMmax:

t=10ms Iesm max, 140 A

t=8.3ms IESM max. 150 A
121 for fusing (t= 10 ms) 12t max. 100 A?s
Temperatures
Storage temperature Tstg —65 to +175 oC
Operating junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air Rth ja = 50 oc/W
From junction to mounting base Rth j-mb = 2.2 oc/w
From mounting base to heatsink Rth mb-h = 05  oc/w
Transient thermal impedance; t= 1 ms Zth f-mb = 0.8 oc/w

September 1979



Very fast soft-recovery rectifier diodes

BYV30 SERIES

CHARACTERISTICS

Forward voltage

I|:=1OA;Ti=25°C VE
|F=10A;Tj=150°C VE
Reverse current
VR=VRWMmaxiTj=125°C IR
Reverse recovery when switched from
le=1TAtoVR=30V;
—dIg/dt =35 Alus; Ti =250C
Recovery time ter
lE=2AtoVR=30V;
—dig/dt=20 Alus; Ti =250C
Recovery charge Qg
IF=1AtoVR=30V;
—dIp/dt=2 A/us; Ti =250C
Max. slope of the reverse recovery current |dIRg/dt|
1
F I
dI¢
dt
-t ——
¢ time
1
dr 0% 000,
al dat
7270734.2
1g

Fig. 2 Definition of t,, and Q.

*Measured under pulse conditions to avoid excessive dissipation.

1.35
1.05

100

125

D8403

V’K‘
V*

mA

ns

nC

Alus

September 1979




BYV30 SERIES

727260

p= :’v‘:;’t”s;i:‘“‘f;‘ei;’” excluding interrelation between the power (derived
9 from the left-hand graph) and the maxi-
ae Ig(RMS) mum permissible temperatures
IF(av) 1] T 1!) JI 95
LTSI TTIS 2.5 Tmb
11/ AN 5% {°c)
\
20 a=2,4 > NZ s 106
P f / AN )
W) N <. \\
f
15 147 . p N X 17
N
7 TN
N8
10 A N0 \ 128
L N
7 N N y
i P, D N . \
5 : N N A 139
N N
0 11 150
0 5 10 150 50 100 Tams (°C) 150
Ieiav) (A)
Fig. 3
150 7272611 .1
X maximum permissible non-repetitive
Irsm r.m.s. forward current based on
I sinusoidal currents ( f = 50 Hz )
FS(RMS) IF _ IFS
(A) M
\ ~ X" "~ lrsirms)
100 time
N — with reapplied VRWMmax
AN
N\
N
\‘
N
N
AN
50 S
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T ——
\h
0 -3 -2 -1
10 10 10 ' duration () 10
Fig. 4
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Very fast soft-recovery rectifier diodes

BYV30 SERIES

7272608 8445
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Fig. 5 Fig. 6 Maximum values; Tj= 150 °C.
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J L BYV92 SERIES

VERY FAST SOFT-RECOVERY DIODES

High-efficiency rectifier diodes in DO-5 metal envelopes, featuring low forward voltage drop, high

reverse voltage capability, very fast reverse recovery times and non-snap-off characteristics.

They are intended for use in switched-mode power supplies and high-frequency inverter circuits, in
general, where high output voltages and low conduction and switching losses are essential.

The series consists of the following types:

Normal polarity {cathode to stud): BYV92—-200, BYV92—-300 and BYV92—400. <
Reverse polarity {anode to stud): BYV92—-200R, BYV92—300R and BYV92—400R.

QUICK REFERENCE DATA

BYV92-200(R) | 300(R) | 400(R)

Repetitive peak reverse voltage VRRM max. 200 300 I 400 \Y
Average forward current IF(AV) max. 35 A
Forward voltage Vg < 1.05 \%
Reverse recovery time trr < 100 ns
MECHANICAL DATA Dimensions in mm
Fig.1 DO-5; Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats: 11.1 mm
15,3 max
"einx28UNF [T 38
r I Mmin*
6,35
35 | i il 1 | 80
max —1 i¢ { max
' B i
N v 130 L_
L] min
22 (flat)
| |-
max 170 ——»]
|50 ’
max
- }6:3 1 rznsai‘ — ] 72755061

Net mass: 22 g Torque on nut:
Diameter of clearance hole: max. 6.5 mm min. 1.7 Nm {17 kg cm)
Accessories supplied on request: max. 2.5 Nm (25 kg cm)

56264A {mica washer, insulating ring, tag)
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BYVO2 SERIES

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

Voltages*

— BYV92—200(R} | 300(R) | 400(R)
Non-repetitive peak reverse voltage =~ VRgp — max. 200 300 400 V
Repetitive peak reverse voltage VRRM max. 200 300 400 V
Crest working reverse voltage VRWM  max. 200 300 400 V
Continuous reverse voltage VR max. 200 300 400 V
Currents
Average forward current assuming zero switching losses; .

sinusoidal; up to Ty, = 100 °C TE(AV) max. 35 A
sinusoidal; at Ty = 125 °C IE{AV) max. 20 A
square wave; § = 0.5; up to Ty, = 95 °C IE(AV) max. 40 A
square wave; 8 = 0.5;at Ty, = 125 0C IF(AV) max. 19 A
R.M.S. forward current IF(RMS) max. 55 A
Repetitive peak forward current 'FRM max. 500 A
Non-repetitive peak forward current
t= 10 ms; half sine-wave;
Tj = 150 OC prior to surge; with re-applied
VRWMmax IESM max. 500 A
12t for fusing (t= 10 ms) 12t max. 1250 AZs
Temperatures
Storage temperatures Tstg —55 to +150 oC
Junction tempeature TJ- max. 150 oC
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 1.0 oc/w
From mounting base to heatsink
with heatsink compound Rth mb-h = 0.3 oCc/wW
without heatsink compound Rth mb-h = 0.5 oc/w
Transient thermal impedance; t=1ms Zth j-mb = 0.2 oc/w

MOUNTING INSTRUCTIONS

The top connector should neither be bent nor twisted; it should be soldered into the circuit so that
there is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum.

*To ensure thermal stability: Ry, j.5 <6 9C/W (continuous reverse voltage) up to Tamp = 110 °C

December 1979



Very fast soft-recovery rectifier diodes

BYV92 SERIES

CHARACTERISTICS

Forward voltage
Ig= 1OOA;TI' =250C
Ig =35 A,‘Tj =100 °C

Reverse current
VR = VRWMmax: Tj = 100 °C

Reverse recovery when switched from
lg=1Ato VR >30V with —dlg/dt =50 A/us; Ty= 25 0C
Recovery time
Ip=2AtoVR =30V with —dIg/dt=20 Ajus; Tj=25 oC
Recovered charge

Maximum slope of the reverse recovery current
when switched from I =1 Ato VR =30 V;
with —dig/dt =2 A/us; Tj =250C

Ie
Ie

VE <
Vg <
Ir <
tr <
Qg <
| dip/dt] <

Fig. 2 Definitions of t;, and Qg

*Measured under pulse conditions to avoid excessive dissipation.

1.4 V*
1.05 V*
1.5 mA
100 ns
100 nC
5 Alus
D8403
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BYV92 SERIES

SQUARE-WAVE OPERATION

08420
P ! I Tmb
(W) 1.0 i (°c)
A Z
\3
)4 N\
60 OF oy 90
N \%
'/ N \z
/ N 3
40 %21/ < 110
nl A
5=q_1 // K N \
1/ / hANEAN
V, N D N
iV 4 6 N \
20 / 130
1/ 9/4 ~ N
/ - Q\\\ \
| ™ NN
vk TN
0 Il 150
0 20 40 60]0 50 100 150
IF(av)(A) Tamb("C)

Fig.3 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.

P = power including reverse current losses but excluding switching losses.

\Y) Laad LooJd

'e(av) = 'e(RMS) X Vs
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Very fast soft-recovery rectifier diodes J LBYVQQ SER'ES

SINUSOIDAL OPERATION

P T D8413
[ T I T
i : K
50 r'**‘ —+—1.57
4*‘: IEEREEN ] B} 100
(T 1.9 TN \ 5
v Ot o " - - 5:(
L] z
40 p—— Vw4 \\:«—\ 110
T et Vs :
J \ AN\ 117
a=aHf- ANEA Q
30 / 2 Zz 120
N\
/1 I IN
T e g NN
20 f N \\ 130
11/, N
y/47/4 N \
10—/ 140
\!
4 NN
it A NAY
ol T ; 150
0 10 20 30 40 5010 50 100 150 200
FavylA) Tamb(°C)

Fig.4 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses but excluding switching losses.

a = form factor = Ig(RMS)/IF (AV)-
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BYV92 SERIES

D8421
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N
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0
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Fig.5 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents

(f =50 Hz); Ti = 150 OC prior to surge; with reapplied VRwMmax-
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Very fast soft-recovery rectifier diodes BYV92 SERIES
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J L BYW19 SERIES

FAST SOFT-RECOVERY RECTIFIER DIODES

Silicon double-diffused rectifier diodes in plastic envelopes. They are intended for use as clamp diode,
dV/dt limiter and output rectifier diodes in professional and consumer switched-mode power supply
applications and as scan rectifier diodes in television receivers. The devices feature non-snap-off charac-
teristics and a very fast turn-on behaviour, which makes them extremely suitable for clamp and dV/dt
limiting applications.

QUICK REFERENCE DATA

BYW19-800(R) | 1000(R)

Repetitive peak reverse voltage VRRrM max 800 ] 1000 \
. —_———————
Average forward current IF(AV) max 7 A
Non-repetitive peak forward current IESM max 40 A
Reverse recovery time ter < 450 ns
MECHANICAL DATA (see also page 2) Dimensions in mm
SOD-38
<— 11,0 max —| - 32 37
| 3 qu’| — 3:8 - ¢
S
: 53
metal base 50
plate iis |
18,0
max
_ ' v
4 max 5
not tinned —j
14,5
min
0,65
1 max ||~
—» 5,0 |- — 3,1 -

72600015

The exposed metal base-plate is directly connected to tag 1.
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BYW19 SERIES

MECHANICAL DATA (continued)
Net mass: 2,5 g
Recommended diameter of fixing screw: 3,5 mm

Torque on screw
when using washer and heatsink compound: min 0,95 Nm (9,5 kg cm)
max 1,5 Nm (15 kg cm)

Accessories:
supplied with device: washer
available on request : 56316 (mica insulating washer)

POLARITY OF CONNECTIONS

BYW19-800 BYW19-800R
and BYW19-1000 and BYW19-1000R

Base-plate cathode anode
Tag 1 cathode anode
Tag 2 anode cathode
RATINGS

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

Voltages BYW19-800(R) | 1000(R)
—> Non-repetitive peak reverse voltage VRsm max 1000 1000 V
Repetitive peak reverse voltage VRgM max 800 1000 V
Working reverse voltage Vew max 800 800 V
Continuous reverse voitage VR max 800 800 V
Currents T

Average forward current assuming zero switching
losses (averaged over any 20 ms period; see page 7)

square-wave; § =0,5; up to Ty, = 98 ©C IE(AV) max 7 A
square-wave; § = 0,5; at Ty, = 126 9C IF(AV) max 4 A
sinusoidal; up to Ty, = 98 °C IF(AV) max 7 A
sinusoidal; at Ty = 125 °C IF(AV) max 4 A
Repetitive peak forward current; t, = 20 us; 8 < 0,02 IFRM max 7% A
Non-repetitive peak forward current
square-wave; t = 10 ms; Tj = 150 OC prior
to surge; with reapplied VRwmax IEsm max 40 A
Temperatures
Storage temperature Tstg —4C to +1256  OC
Junction temperature T max 150 ©OC
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Fast soft-recovery rectifier diodes J | BYW19 SERIES

THERMAL RESISTANCE
From junction to mounting base Rthjmb = 45 °C/W
Transient thermal impedance (t = 1 ms) Zthjmb = 03 °C/W

Influence of mounting method
1. Heatsink mounted
Thermal resistance from mounting base to heatsink

a. with heatsink compound Rthmbh = 156 °C/wW
b. with heatsink compound and

56316 mica washer Rthmb-h = 2,7 °C/W
c. without heatsink compound Rthmb-h = 2.7 °C/W

d. without heatsink compound
with 56316 mica washer Rthmb-h = 5 oc/w

2. Free air operation

The quoted values of R¢p, j.5 should be used only when no leads of other dissipating components run
to the same tie-points.

Thermal resistance from junction to ambient in free air:
mounted on a printed-circuit board at a = maximum lead length O
and with a copper laminate
a.>1cm? Rth j-a = 50 °C/W
b.<1cm? Rth ja= 55 OC/W

|<————n—>

7262315.4

mounted on a printed-circuit board at a lead length a = 3 mm
and with a copper laminate O
c.>1cm? Rthja=55 oc/w
d.<1cm? Rth ia= 60 oC/w V
a
i

7262314
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BYW19 SERIES

CHARACTERISTICS

Forward voltage
IF=20A;TJ-=25°C VE < 23Vv*
Reverse current

VR = VRWmax: Tj = 125 °C Ir < 06 mA

Reverse recovery when switched from
IF=2AtoVR>30V;—dlg/dt =20 A/us; T; = 25 °C

Recovered charge Qg < 0,7 uC

Recovery time ter < 450 ns
Maximum slope of the reverse recovery current

when switched from Ip =2 Ato VR =30 V;

with —dIg/dt = 2 A/us; Tj= 26 °C [dig/at| < 5 Afus

1
o1
dlg
at
+— trp ———
y time
i
10%
dlr ® 100%%6
" @t
7270734.2
Ig

* Measured under pulse conditions to avoid excessive dissipation.
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Fast soft-recovery rectifier diodes J L BYW19 SERIES

CHARACTERISTICS (continued)

Forward recovery when switched to

Ig=10Awitht, = 1pusat Tj=25°C
Recovery time tfr <
Recovery voltage Vir < 15

7267044.2

Ie
90%

10%

time

-ty —
Ve

tf Ver
1000/01100/0 l

) v

time

Forward output waveform
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BYW19 SERIES

MOUNTING INSTRUCTIONS
1. Soldered joints must be at least 2,5 mm from the seal.

2. The maximum permissible temperature of the soldering iron or bath is 270 ©C; contact with the
joint must not exceed 3 seconds.

3. The devices should not be immersed in oil, and few potting resins are suitable for re-encapsulation.
Advice on these materials is available on request.

4. Leads should not be bent less than 2,5 mm from the seal. Exert no axial puil when bending.
5. For good thermal contact heatsink compound should be used between base-plate and heatsink.

OPERATING NOTES
Dissipation and heatsink considerations:
a. The various components of junction temperature rise above ambient are illustrated below:

Jjunction

Rinj-mp=
4,5°CIw
mounting
base
Rth mb-h [] Rthj-a
heatsink O—i

Rth h-a

7266853

ambient

b. The method of using the graphs on page 7 is as follows:
Starting with the required current on the I (ay) axis, trace upwards to meet the appropriate form
factor curve. Trace right horizontally and upwards from the appropriate value on the Ty, scale.
The intersection determines the Ry, mp-a- The heatsink thermal resistance value (R h.g} can now
be calculated from:

Rth h-a = Rth mb-a = Rth mb-h-
Any measurement of heatsink temperature should be made immediately adjacent to the device.

c. The heatsink curves are optimized to allow the junction temperature to run up to a maximum of
150 OC (Tj max) whilst limiting Ty, to 125 OC (or less).
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BYW19 SERIES

Fast soft-recovery rectifier diodes

SINUSOIDAL OPERATION 7277081
VRw = 800V interrelation between the power
(derived from the left-hand graph)
_ 'F(RMS) and the maximum permissibie
a 'F( AV) temperatures
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tp T tp ! interrelation between the
b=l §=— 1 power and the maximum
r F T permissible temperatures
T
\Y Lod L__J 4 N N C A \\ J) ’5: % 94
P = power excluding |- 5 AN > \%636 Tmb
switching losses N G KL N2 N ©c)
10 ! y R T\ 105
‘ / N AN
021/ 17 R TTIN
P 0 1HAHA : N,
(W) A N N \‘ N L 16
§= 10,05 N7 N N
L 001 BTN, S h NN\
’ 20 N N N
5 iTATAW 4 Y
] AN \
! A, Y
/ N
/, A (] (125
7 NN
old1
0 e av) (A Tamp 0C) 100

July 1977




BYW19 SERIES

60 7277082
\\ maximum permissible non-repetitive
AY r.m.s. forward current based on
IeS(RMS) \ sinusoidal currents { f = 50 Hz )
(A) \ ‘F —_—— | FSM
\ /—-\:lFS(RMS)
4 | time
0 Fsm with reapplied VRwmax
Tj=150 OC prior to surge
N
N
20
I~
\
i
~d
—]
0
- - -1
10-3 10-2 10 1 duration (s) 10
60 7272509.1
— Tj= 25°C[ 1y
— — Ti=125°C y.
e ! ; /
(A) ~ typ 4 max [/, d
Vet Ve £
40 7 - 7
/] X
7
4
K 7
L]
u 7
/
20 }
7
A Z
4
¥ |
0
0 2 VF v) 4
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Fast soft-recovery rectifier diodes BYW19 SERIES

7277077
l 1 ' 1713 1T
\QO:FTE_ % Id, Y. ‘\L;\,%
N 5% N o K oy ,LQ\L\'\Z
110 A /us S S Wz L o
< V> p
L % A
| [5A/us h N AL o
T 1 - BN P Wz
12 A/us N, 50K e
= NN # L
11 A/us NN\ 7 ——
; — ’
10 7,5 5 2,5 0 =3 o
- 1E (A) T =100y
\ T
1 ™ -~ - 200 ]
\‘
N
N
2 2007
APR(AV) D)
(W) oc
L1 N
NOMOGRAM

Power foss APR (V) due to switching only (to be added to steady state power losses}.
Ig = forward current just before switching off; Tj =150 °C

'F
T‘\E e ,
time
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a7 10%
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'R
Ve
. ‘ time
\ vr
Y
R 7277074
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BYW19 SERIES J L

7277078

10
. i
Fl_\,/ dt
o nl V<o,
Fo Al
(uC) o /,10
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max values / 115 A
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LA 2.A— -
~
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10 1 10 _SF (A/us) 10
dt
10 7277079
L e
W " e 1]
10AT]
Qs IR’ \>(OS 1 ~ l
(uC) H 5 AT
T;=150 °C AT |
max values o 1 ;&
44 P ] |
1 4 - 1 AH
y i
//
’/
10~ — dl 2
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BYW19 SERIES

Fast soft-recovery rectifier diodes

7277083
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BYW19 SERIES
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{°C/W)
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10—

102

7272510.1

104
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time (s)
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JL BYw2s

FAST SOFT-RECOVERY RECTIFIER DIODE

The BYW25 is a fast soft-recovery rectifier diode in a DO-5 metal envelope especially suitable for
operation as main and commutating diode in 3-phase a.c. motor speed contro} inverters and in high

frequency power supplies in general.

Two polarity versions are available:
Normal polarity {cathode to stud); BYW25.
Reverse polarity (anode to stud); BYW25R.

QUICK REFERENCE DATA

Repetitive peak reverse voltage
Average forward current
Repetitive peak forward current
Reverse recovery time

VRRM max. 800 V
IF(AV) max. 40 A
IFRM max. 600 A
ter < 450 ns

MECHANICAL DATA
Fig. 1 DO-5: with metric M6 stud (¢ 6 mm)

15,3 max
M6 h o 38 o
/ ﬂL i lmin
' v
6 ) ) 1l 8,0
max | T ] i1¢ { max
4 — | ¢
N 30|,
I min
— (flat)
22 | |a
max -~ 70—
50
max
- }(1):3 - 3'1561: »! 7275506.1a

Net mass: 22 g

Diameter of clearance hole: max. 6,5 mm

Torque on nut: min. 1,7 Nm (17 kg cm)
max. 3,5 Nm (35 kg cm)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 10 mm
Supplied on request: accessories 56264A
(mica washer, insulating ring, tag)
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BYW25

RATINGS

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

Voltages *

Non-repetitive peak reverse voitage
Repetitive peak reverse voltage
Continuous reverse voltage

Currents

Average forward current;
switching losses negligible up to 20 kHz
sinusoidal; up to Ty = 100 °C
sinusoidal; at Ty, = 125 °C

R.M.S. forward current
Repetitive peak forward current

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

Tj = 150 ©C prior to surge
12t for fusing (t = 10 ms)

Temperatures
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink
with-heatsink compound
without heatsink compound

* To ensure thermal stability: Ryp j.a < 1 9C/W (continuous reverse voltage).

VRsSM

VRRM
VR

IF(AV)
IF(AV)

IF(RMS)
IFRM

IFSm
1%t

Tstg
Tj
Rth j-mb

Rth mb-h
Rth mb-h

max. 1000 V
max. 800 V
max. 650 V
max. 40 A
max. 23 A
max. 60 A
max. 600 A
max. 550 A

max. 1500 AZs

—55 to + 150 °OC

max. 150 OC

= 0,6 oc/w

= 0,3 oc/W
= 0,5 °c/w
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Fast recovery rectifier diode

BYW25

CHARACTERISTICS

Forward voltage
Ig= 35A;Tj=250C
‘g =150 A;Tj =250C
Reverse current
VR =650V; Tj= 125 0C
Reverse recovery when switched from

g =10AtoVg =30V with —dlg/dt = 50 A/us; Tj = 25 °C

Recovery time

I =600 A to VR > 30 V with —dlg/dt = 70 A/us; Tpmp, = 85 OC

Recovery time

Maximum slope of the reverse recovery current
when switched from Ig =600 Ato VR =30 V;
with —dlf/dt= 35 A/us; Tj = 25 °C

Ie
7278500
200
typ VF“"‘lf‘mj/xl/F- Ie
(A) /
/ /
/
100 4
]V
A
Y LA
v4ry'd
0]
0 1 2 VF (V) 3
Fig. 3 —— Ti=25°C,‘-—— T]'= 150 ©C.

VE < 155 V*
Vg < 225V*
IR < 7 mA
tr < 450 ns
tye < 1 us

|dip/dt] < 100 Alus

Ip

Fig. 2 Definitions of Qg, t;y and dig/dit.

* Measured under pulse conditions to avoid excessive dissipation.

January 1980

3




BYW25
150 7278499 60
P Tmb
(W) {°c)
100 90
y.
I' g
4
a= 1,57/’ -
- [6
50 6. - 120
AN 7o
€
]
.
0 150
) 20 40 25 50 75 100 125 150
'Flav) (A} T amb (°C)

Fig. 4 The right-hand part shows the interrelationship between the power (derived from the feft-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses and switching losses up to f = 20 kHz.

a=Ir(rRmsVIF(AV)
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Fast recovery rectifier diode J L BYW25
) +

TH1

[] R2 :‘F commgvs3 main D D1

D5

D7 z
| '0
—_—

D8 —O—

) %

TR

Fig. 5 One phase of a three-phase inverter for a.c. motor speed control.
D1 to D4 are BYW25 types.

]
:

72778911 0O

January 1980
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J l BYW29 SERIES
[ —

VERY FAST RECOVERY RECTIFIER DIODES ©

Glass-passivated, high-efficiency, eutectically-bonded rectifier diodes in plastic envelopes, featuring low
forward voltage drop, very fast reverse recovery times, very low stored charge and non-snap-off. They
are intended for use in switched-mode power supplies, and high-frequency circuits in general, where
low conduction and switching losses are essential. The series consists of normal polarity (cathode to
mounting base) types.

QUICK REFERENCE DATA

BYW29-50 | 100 | 150

Repetitive peak reverse voltage VRRM max. 50 ! 100 I 150 V
e
Average forward current IF(Ay) max. 7 A
Forward voltage Vg < 0,85 Y,
Reverse recovery time tyy < 35 ns
MECHANICAL DATA Dimensions in mm
Fig.1 SOD-59
(TO-220AC)
10,3 4,5
max *lmax [*
1,3 -]
A
- H 59
mounting [ min
base
I, . l (see note) |- } 158
| i | max
' | 1
L J L4 l
| 1 .
3,5 max 51
not tinned o max
$ A
aelle (PR -
max
@ i
] - 'L—O,Qmux(Zx) »|le0,6
! 508 i - le24
72789670 A

Note: The exposed metal mounting base is directly connected to the cathode.

Accessories supplied on request: see data sheets Mounting instructions and accessories for TO-220
envelopes.

5 Products approved to CECC 50 009-014, available on request.

January 1980 1




BYW29 SERIES

RATINGS

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

Voltages*

Non-repetitive peak reverse voltage
Repetitive peak reverse voltage
Crest working reverse voltage
Continuous reverse voltage

Currents

Average forward current; switching losses
negligible up to 500 kHz
sinusoidal; up to Ty = 125 OC
square-wave; § = 0,5; up to Ty, = 1256 9C

R.M.S. forward current

Repetitive peak forward current

Non-repetitive peak forward current; t = 10 ms;
half sine-wave; Tj = 150 OC prior to surge;
with reapplied VRWMmax

12t for fusing (t =10 ms)

Temperatures
Storage temperature
Junction temperature

* To ensure thermal stability: Ryp j.q < 16 °C/W (continuous reverse voltage).

VRSM
VRRM
VRWM
VR

IF(AV)
IF(AV)

IF(RMS)
IFRM

IFsm
17t

Tstg

Tj

BYW29-50 ' 100 | 150

max.
max.
max.

max.

max.
max.

max.
max.

max.

max.

max.

50 | 100 | 150
50 | 100 | 150
50 | 100 | 150
50 | 100 | 150
—_—
7
7.6
12
80
80
32
-40 to +150
150

Vv
\%
\
\%

> >» >

AZs

oC
oc
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Very fast recovery rectifier diodes

BYW29 SERIES

THERMAL RESISTANCE

From junction to mounting base Rth j-mb

Transient thermal impedance; t= 1 ms Zth i-mb

Influence of mounting method

1.

Heatsink mounted with clip (see mounting instructions)

Thermal resistance from mounting base to heatsink

a.
b
c.
d

e.
2.

with heatsink compound Rth mb-h
. with heatsink compound and 0,06 mm maximum mica insulator Rth mb-h

with heatsink compound and 0,1 mm maximum mica insulator (66369) R, mp-h
. with heatsink compound and 0,25 mm maximum alumina

insulator (56367) Rth mb-h
without heatsink compound Rth mb-h
Free-air operation

It

2,7 °Cc/W
0,26 °C/W

0,3 oc/w
1,4 OC/W
2,2 °C/W

0,8 °C/W
1,4 OC/W

The guoted values of Ry j-a should be used only when no leads of other dissipating components run to
the same tie-point.

Thermal resistance from junction to ambient in free air:

mounted on a printed-circuit board at a = any lead length and with

copper laminate Rthj-a

Jok

Z 3
7278248 Fig. 2.

lq—m—>

60 °c/W
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BYW29 SERIES

CHARACTERISTICS

Forward voltage

IF= 5A;Tj=100°C VE < 0,85

IF=20A,'Tj= 250C VE < 13
Reverse current

VR=VRWMmax?Tj= 100 0C IR < 0,6
Reverse recovery when switched from

IF=1Ato VR =30V with —dig/dt =50 A/us; Tj =260C

Recovery time trr < 35

IF=2Ato VR =30V with —dlg/dt = 20 A/us; Tj= 25 °C

Recovered charge Qg < 15

Recovery time trp < 50
Forward recovery when switched to Ig =1 A

with dlg/dt = 10 A/us

Recovery voltage Vir typ. 1,0

7272984.A
Ie
1
F I
ol
dt
-t ——»
[} time 109,
prmp——— n
4 T time
10%
100°%/0
Qs VE
1270734.2A
Ir
Ver
Fig. 3 Definitions of t.. and Q. 100%
.
time

Fig. 4 Definition of V¢.

* Measured under pulse conditions to avoid excessive dissipation.

V*
V*

mA

ns

nC
ns
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Very fast recovery rectifier diodes BYW29 SERIES

MOUNTING INSTRUCTIONS

1.

The device may be soldered directly into the circuit, but the maximum permissible temperature of
the soldering iron or bath is 275 OC; it must not be in contact with the joint for more than 5
seconds. Soldered joints must be at least 4,7 mm from the seal.

. The leads should not be bent less than 2,4 mm from the seal, and should be supported during

bending.

. It is recommended that the circuit connection be made to the cathode tag, rather than direct to the

heatsink.

Mounting by means of a spring clip is the best mounting method because it offers:

a. a good thermal contact under the crystal area and slightly lower Ry mp- values than screw
mounting.

b. safe isolation for mains operation.

However, if a screw is used, it should be M3 cross-recess pan head. Care should be taken to avoid

damage to the plastic body.

. For good thermal contact heatsink compound should be used between base-plate and heatsink.

Values of Ry mp-k given for mounting with heatsink compound refer to the use of a metallic-oxide
loaded compound. Ordinary silicone grease is not recommended.

. The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet

providing that rivets of soft material are used, and the press forces are slowly and carefully controlled
so as to avoid shock and deformation of either heatsink or mounting tab.

OPERATING NOTES

Dissipation and heatsink considerations:

a.

The various components of junction temperature rise above ambient are illustrated below:

7273725 junction

Rtn j-mb

mounting
base

Rth mb-h

o

heatsink

Rthh-a

ambient

b. The method of using Figs 5 and 6 is as follows:

C.

Starting with the required current on the IE(AV) axis, trace upwards to meet the appropriate form
factor or duty factor curve. Trace right horizontally and upwards from the appropriate value on the
Tamp scale. The intersection determines the Rih mp-a- The heatsink thermal resistance value

(Rth h-a) can now be calculated from:

Rth h-a = Rth mb-a — Rth mb-h-
Any measurement of heatsink temperature should be made immediately adjacent to the device,

March 1978 5




BYW29 SERIES
0 SINUSOIDAL OPERATION 7277064.1 123
| 1 1 1] Rthmb-a=]
P 157 10 8] 6] 4 |2 059%/W|;
19 N \ o
w t
(W) I/J/ {1\ ! \\ (°c)
N\,
7.5 7 ‘ N 1A 129,75
28 ¥ AN
a=4 y \
// / N\ .
A AAA
)4 AV
/// vV / \Q \
\ 143,25
25 l(/' R \ \ ’
L th
/‘ i Sooc/w
4 Vv, \ \
/
0 150
0 25 5 75 0 50 100 150
IE(av) (A) Tamb (°C)

Fig. 5 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses and switching losses up to f = 500 kHz.

a = form factor = Ig(RMS)/IF(AV)-
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Very fast recovery rectifier diodes BYW29 SERIES

SQUARE-WAVE OPERATION 7Z77065.1
5 TT TTI 1111095
I T ]
d.c. Rthmb-a =
P 81617472 0,3°C/W| Trp
w 10NN o
(W) 7 W0 \ (°c)
N TN \ |
\ 1
10 / 123
by \ \‘
Y \ \
VARW AV WA
/ 4 I\ \UAY
05 4 AW ‘\
§=0,1 » A\
yil'4 \\
5 / 5 OO 1365
1 1A WAL
{ VI / AL\
ot N
A
'/ Rt/) N\
L 1 {72 S6go
4 Y C/W
0 [TTTTSS 150
0 5 10 15 0 50 100 150
Ie(av) (A) Tamb (°C)

Fig. 6 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses and switching losses up to f = 500 kHz.

t
L PT 5—tp
IS
VI L__.} L..__.:

IE(av) = 'F(RMS) XV§

March 1978 7




BYW29 SERIES

7278247
150
IES(RMS)
(A)
100
TEsm
AN
=
50 S
T~
Py
N\\\
—
0 1
1073 1072 10 1 duration (s) 10

Fig. 7 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents
(f =50 Hz); Tj = 150 ©C prior to surge; with reapplied VRwMmax-

30

'r
(A)

20

7277063.1

—T;= 25°C
— —T;=100°C

y
]
1

imax
Ve Ve

b o3

>

1

VE (V)

2

JAN

-- lpsm

[\

-~ |ES(RMS)

Fig. 8.

time
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Very fast recovery rectifier diodes j BYW29 SERlES
103 7278250 103 7278249
Q Qg
(nC) (nC) e =‘10A‘_

514
le=10A j ot
F Y 1
102 - 102 )4 7
e i
AV4l
p.4D”
2
» L
) /4%
4 /
10 10
4
/ /
/
! 10 102 1 10 102
1 — dlp/dt (Alps) ! — dig/dt (A/us)
Fig.9 Tj=25 OC; maximum values. Fig. 10 T = 100 OC; maximum values.
103 7278261
| dig
FI\~ dt
ter Definition of Qg in
(ns) lg=10A Figs 9 and 10.
- A5 IR Qg
—_ 1
e ey
102 \§§ —l]_ i
R -
10- ]
5 ™
1 N
10
Fig. 11 Maximum values; Ti =25 0C;
———=~Tj=100°C.

—_

10 102
—dlig/dt (A/us)
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BYW29 SERIES

7278245

typ

10

10 102
Fig. 12 f= 1 MHz; Tj = 25 oC,

Vg (V)

103

77278246

102

Zthj-mb

(°c/w)

10

107!

1072

1078

1074 1073 1072 1071
Fig. 13.

1

time (s) 10
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BYW30 SERIES

VERY FAST RECOVERY RECTIFIER DIODES g

Glass-passivated, high-efficiency rectifier diodes in DO-4 metal envelopes, featuring low forward
voltage drop, very fast reverse recovery times, very low stored charge and non-snap-off. They are
intended for use in switched-mode power supplies, and high-frequency circuits in general, where low
conduction and switching losses are essential. The series consists of normal polarity (cathode to stud)

types.

QUICK REFERENCE DATA

BYWSO—SO' 100 |150

max. 50’ 100 |15O \Y

Repetitive peak reverse voltage VRRM
Average forward current 'F(AV) max. 12 A
Forward voltage VE < 0,85 %
Reverse recovery time ter < 35 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-4: with metric M5 stud (¢5 mm); e.g. BYW30-50.
with 10-32 UNF stud (¢4,83 mm); e.g. BYW30-50U.
1,0
08
B
40 PR
max
2 )
¢ QO max” @
LI\ /
— t
1,.6 ' S }
min !
18 | o
— 32 -—
max
4—9'3—>
max
- 15l 20,3
10,7 MAax  7z6s3s5.24

Torque on nut: min. 0,9 Nm (9 kg cm)

Net mass: 6 g
max. 1,7 Nm {17 kg cm}

Diameter of clearance hole: max. 5,2 mm

Accessories supplied on request: 56295
(PTFE bush, 2 mica washers, plain washer,tag)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats; M5: 8,0 mm
10-32 UNF: 9,5 mm

sProducts approved to CECC 50 009-001, available on request.
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BYW30 SERIES JL

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

Voltages* BYW30-50 | 100 ] 150
Non-repetitive peak reverse voltage VRsw max. 50 100 150 Vv
Repetitive peak reverse voltage VRRM max. 50 100 150 Vv
Crest working reverse voltage VRwMm max. 50 100 160 V
Continuous reverse voltage VR max. 50 100 150 V
Currents

Average forward current; switching losses
negligible up to 500 kHz

sinusoidal; up to Ty = 120 °C IE(AV) max. 12 A
sinusoidal; at T, = 125 °C IF{AV) max. 10 A
square-wave; § = 0,5; upto Ty, = 114 OC IF(AV) max. 14 A
square-wave; § = 0,5; at Ty, = 125 °C IE(AV) max. 10 A
R.M.S. forward current IF(RMS) max. 20 A
Repetitive peak forward current IERM max. 200 A

Non-repetitive peak forward current
t =10 ms; half sine-wave; Tj = 150 OC prior to surge

with reapplied VRwMmax IEsm max. 200 A
12t for fusing (t = 10 ms) 12¢ max. 200 A?s
Temperatures
Storage temperature Tstg —55 to +150 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 2,2 oc/w
From mounting base to heatsink

a. with heatsink compound Rth mb-h = 0,5 °c/w
b. without heatsink compound Rth mb-h = 0,6 oc/w
Transient thermal impedance; t =1 ms Zth j-mb = 0,3 oc/w

MOUNTING INSTRUCTIONS

The top connector should neither be bent nor twisted; it should be soldered into the circuit so that
there is no strain on it.

During soldering the heat conduction to the junction should be kept to a minimum.

* To ensure thermal stability: Ry, j.5 < 8,2 OC/W (continuous reverse voltage).

2 March 1978



Very fast recovery rectifier diodes BYW30 SERIES

CHARACTERISTICS

Forward voltage

IF=1OA;Tj=100°C VE < 0,85 V*

IF=5OA;TJ~= 250C VE < 1,3 V¥
Reverse current

VR = VRWMmax; Tj = 100 °C IR < 1,3 mA

Reverse recovery when switched from
Ig=1AtoVR =30V with —dlg/dt =20 Alus; Tj =250C

Recovery time Yy < 35 ns
IF=2Ato VR =30V with ~dig/dt =20 A/us; T; =25 °C

Recovery charge Qg < 15 nC

Recovery time ter < 50 ns
Forward recovery when switched to | = 10 A

with dlg/dt = 10 A/us Vg typ. 1,0V

7272984.A
1 I
F Ie
ol
dt
-« t ———
l y_ time 110%
A time
10%
100°/
Qs v
7270734.2A
Ir
Fig. 2 Definitions of t,; and Qg. Yee
100% 1
) '
time

Fig. 3 Definition of V.

* Measured under pulse conditions to avoid excessive dissipation.
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BYW30 SERIES J L

SINUSOIDAL OPERATION

7277068
interrelation between the power
IF(RMS) (derived from the left-hand graph)
4= ————— . M
| and the maximum permissible
F(AV) temperatures
P = power excluding l l
switching losses but I j)‘ "
including reverse 1,57, [
current losses / N N c\o% -J— Tmb
P = 39 L4 0
(W) I( 1,3/ . \\ \\ \z°,_]
A S \ 128
10 2,8 /4 3
a=4 N
/ / \\
/
g / N \\ 139
/. N\
74 AN
By AN\
oL 150
0 10 15'0 50 100 150
IE(av) (A) Tamb (°C)

Fig. 4.
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Very fast recovery rectifier diodes BYW30 SER'ES

SQUARE -WAVE OPERATION 7277067.1
20 1.0 N o 106
A\ 1A Tmb

0,5 / N 4
y e VI N\& 1] (°c)
P N e SR 117

(W) 0,2 N (9\ g__

§=0,1 y N ‘6‘0':

/ N N 2

N =
10 NN 1\ 21128

NANAEAY
P N
/7 BN
N 139
177 A\
/i
o & 1 Ns0
0 10 20 0 50 100 160
'Fiav) (A) Tamp (°C)

Fig. 5 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses and switching losses up to f = 5600 kHz.
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BYW30 SERIES
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Fig. 6 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents
(f= 50 Hz); Tj = 150 OC prior to surge; with reapplied VRWMmax-
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Very fast recovery rectifier diodes

BYW30 SERIES

103 7278250
Qg
(nC)
lg=10A
102 F A
pat)ii
APl
A S S A N 'Z*
] 3 /’Jﬂ]
10
/
1

1

Fig. 8 T] = 25 OC; maximum values.

103 7278251
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10° =
5 — I~
1
10
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10 102
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2
10 aig fat (Afus) '©
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P DT
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i
7
—ji*vi_ﬂv —1
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10 2
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Fig. 9 TJ- = 100 ©C; maximum values.

I s
Definition of Qg in
(s Qg Figs 8 and 9.
Fig. 10 Maximum values; —— Ti =2590C;
———T;=100 ocC.
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BYW30 SERIES
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Fig. 11 f=1 MHz; T; = 25 ocC.
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BYW31 SERIES

VERY FAST RECOVERY RECTIFIER DIODES %

Glass-passivated, high-efficiency rectifier diodes in DO-4 metal envelopes, featuring fow forward voltage
drop, very fast reverse recovery times, very low stored charge and non-snap-off. They are intended for
use in switched-mode power supplies, and high frequency circuits in general, where low conduction

and switching losses are essential. The series consists of normal polarity (cathode to stud) types.

QUICK REFERENCE DATA

BYW31-50 | 100 | 150
Repetitive peak reverse voltage VRRM max. 50 ’ 100 ‘ 150 V
—_—
Average forward current IF(AV) max. 25 A
Forward voltage VE < 0,85 \Y
Reverse recovery time try < 50 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 DO-4: with metric M5 stud (¢5 mmj); e.g. BYW31-50.
with 10-32 UNF stud (¢4,83 mm);e.g. BYW31-50U.

#_OJ &8 %

1y )
r17'1218)(_> - *2’3 il 10—
|35 e min
max
<« 103_,
max
- ns —-—— 20,3_> . 7269802.1A
10,7 max
Net mass: 7 g Torque on nut: min. 0,9 (9 kgcm)

Diameter of clearance hole: max. 5,2 mm max. 1,7 {17 kgcm}

Accessories supplied on request: 56295
(PTFE bush, 2 mica washers, plain washer, tag)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats; M5: 8,0 mm
10-32 UNF: 9,6 mm

g Products available to CECC 50 009-002, available on request.

January 1980 1




BYW31 SERIES J t

RATINGS

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

Voitages *

Non-repetitive peak reverse voltage
Repetitive peak reverse voltage
Crest working reverse voltage
Continuous reverse voltage

Currents

Average forward current; switching losses
negligible up to 500 kHz
sinusoidal; up to Typ = 120 °C
sinusoidal; at T = 125 °C
square-wave; § = 0,5; up to Ty = 119 9C
square-wave; § = 0,5; at Typ = 125 0C
R.M.S. forward current
Repetitive peak forward current

Non-repetitive peak forward current
t = 10 ms; half sine-wave; Tj = 160 OC prior to surge;
with reapplied VRWMmax

12t for fusing (t = 10 ms)

Temperatures
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to mounting base

From mounting base to heatsink

a. with heatsink compound

b. without heatsink compound
Transient thermal impedance: t= 1 ms

MOUNTING INSTRUCTIONS

VRsSM
VRRM

VRWM
VR

IF(Av)
IF(AV)
IF(AV)
IF(AV)

IF(RMS)
IFRM

IFSM
12t

Tstg

T

Rthj-mb

Rth mb-h
Rth mb-h
Zthj-mb

BYW31-50 | 100 | 150
max. 50 | 100 | 150
max. 50 | 100 | 150
max. 50 100 150
max. 50 | 100 | 150

_
max. 25
max. 23
max. 28
max. 23
max. 40
max. 320
max. 320
max. 500

-55 to +150

max. 150
= 1,0
= 0,3
= 0,5
= 0,2

< < < <

> > >>P>

oC
oC

oc/w

oc/w
oc/wW
oc/w

The top connector should neither be bent nor twisted; it should be soldered into the circuit so that

there is no strain on it.

During soldering the heat conduction to the junction should be kept to a minimum.

* To ensure thermal stability: R j.a <6 OC/W (continuous reverse voltage).
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Very fast recovery rectifier diodes

BYW31 SERIES

CHARACTERISTICS

Forward voltage
IF=20A;T;=100 oC
IF=100A; Tj=25°C

Reverse current
VR = VRWMmax: Tj= 100 oC

Reverse recovery when switched from
IF=1Ato VR =30V with ~dIg/dt = 50 A/us; Tj =250C
Recovery time
IF=2Ato VR =30V with —dlg/dt = 20 A/us; Ti= 250C
Recovered charge

Forward recovery when switched to Ig = 10 A
with dlg/dt= 10 A/us

Recovery voltage

Ig
I
F 1
dIe
dt
-t ——— v
y time F
pramp—————
ol
10%
100°/
a: l
7270734.2A
Ir

Fig. 2 Definitions of t, and Qg.

* Measured under pulse conditions to avoid excessive dissipation.

Vg < 085 V*
VE < 1,3 v*
IR < 1,5 mA<—
trr < 50 ns
o} < 20 nC
V§r typ. 1,0 vV
7272984.A
10%
time
Vee
100% L
) '
time

Fig. 3 Definition of V¢,.
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BYW31 SERIES

INUSOIDA RATION
408 uso L OPE 0 7278258 110
Tmb
(°c)
P
W) ~ 1,/57 Nz 120
1.9] / NEAUNATEA
84 NN L) <
2,8 Nel \ N 1]
20 a=4 A/ z 214130
7
/| A/ Ul ¥ l37_1
Ji4 / N NAWAY =z _|
/ ANALYL
A/ ANEANAS WA
/j/// \ a0
78 ANNNN
/ AN
\
0 | 150
0 10 20 30 0 50 100 150
Ie(av) (A) Tamb (°C)

Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses and switching losses up to f = 500 kHz.

a = form factor = Ig(rMS)/IF(AV)-
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Very fast recovery rectifier diodes BYW31 SER|
60 SQUARE -WAVE OPERATION 7278257
P Tmb
(W) (°c)
40 1,0 110 <
4 N >
N > \>
05 > \ \% 41
/ >
4 (/ > \ \ L
0.2 7 NPAY o
— i/ NS N o]
5=0,1 /1 NS 84y
20 —éj 130
/ N \
N N
.04 SN N A
d \
/P04
- A N\
o B L o 150
o] 20 40 6] 50 100 0150
'F(AV)(A) Tamb (7C)

Fig. 5 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power including reverse current losses and switching losses up to f = 500 kHz.
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maximum permissible non-repetitive
r.m.s. forward current based on
sinusoidal currents { f = 50 Hz')
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ery fast recovery rectifier diodes

103‘ 7278260
Qs
nC)
lp=10A
102 (3= |
A 1
/ L2
//
10
4
/
1
1 2
! o-—le/dt (Alus) 10
Fig.8 Tj=25 OC; maximum values.
103 7278261
Yoy
(ns) I = 10A
= — 5
=T
02 il
I
10 gest
5 ":--
1
10
1

2
10_ dlg/dt (Afus) 10

BYW31 SER)
103 72782585
Qq lg=10A1
(nC) A ; 4
y 1 »
27551
102 2
/
/
10 //
7
ya
7
1
1 10

2
— dig/dt (Afus) '°

Fig. 9 Ti = 100 °C; maximum values.

dig
e -~
s~ dt Definition of Qg in
Figs 8 and 9.
Fig. 10 Maximum values; Tj =25 0C;

———Tj=100°C.
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Fig. 11 f= 1 MHz; Tj = 25 °C.
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J L BYW92 SERIES

[ —
VERY FAST RECOVERY RECTIFIER DIODES (=]

Glass-passivated, high-efficiency rectifier diodes in DO-5 metal envelopes, featuring low forward voltage
drop, very fast reverse recovery times, very low stored charge and non-snap-off. They are intended for use
in switched-mode power supplies and high-frequency inverter circuits in general, where low conduction
and switching losses are essential. The series consists of normal polarity (cathode-to-stud) types.

QUICK REFERENCE DATA

Repetitive peak reverse voltage

Average forward current
Forward voltage
Reverse recovery time

BYW92-50 |100 |150
VRRM max. 50]100'150 Y,

—_——

IF(AV) max. 35 A
VE < 0,95 Y,
try < 50 ns

MECHANICAL DATA

Dimensions in mm

Fig. 1 DO-5: with metric M6 stud (¢ 6 mm); e.g. BYW92-50.
with %in x 2BUNF stud (¢ 6,35mm); e.g. BYW92-50U,

15,3 max
Wi 38
1 r min
B PR e
L !
N v |30 ‘4—
1 min
— (flat)
212 —- -—
max
5,0
max ¥
- |0 U 25,4 —
10,7 max

Net mass: 22 g

Diameter of clearance hole: max. 6,5 mm

Torque on nut: min. 1,7 Nm {17 kgcm)
max. 3,5 Nm {35 kgecm)

7275506.18

Supplied with device: 1 nut, 1 tock washer
Nut dimensions across the flats;

M6: 10 mm

Y in x 28UNF: 11,1 mm
Supplied on request: accessories 56264A
(mica washer, insulating ring, tag)

‘é Products approved to CECC 50 009-003, available on request.

January 1980 1




BYW92 SERIES

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

Voltages* BYW92-50 {100 {150
Non-repetitive peak reverse voltage VRsM 50100 {150 V
Repetitive peak reverse voltage VRRM max. 50100150 V
Crest working reverse voltage Vewm max.  50)100(160 V
Continuous reverse voltage VR max. 50100150 V
Currents
Average forward current; switching losses negligible up to 500 kHz
sinusoidal; up to Ty = 105 °C IF(Ay) max. 35 A
sinusoidal; at Typ = 126 °C IF(Av) max. 23 A
square wave; § = 0,5; up to Ty = 102 ©C IF(av) max. 40 A
square wave; 6 = 0,5; at T, = 125 ©°C IF(ay) max. 23 A
R.M.S. forward current IF(RMS) max. 55 A
Repetitive peak forward current lFRM max. 500 A
Non-repetitive peak forward current; t = 10 ms; half sine-wave;
Tj = 150 OC prior to surge; with re-applied VRWMmax IEsm max. 500 A
121 for fusing {t = 10 ms) 12t max. 1250 AZ%s
Temperatures
Storage temperature Tstg —55 to +150 ©C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to mounting base Rthj-mb = 1,0 °C/W
From mounting base to heatsink
a. with heatsink compound Rith mb-h = 0,3 °c/W
b. without heatsink compound Rth mb-h = 0,5 °C/wW
Transient thermal impedance; t= 1 ms Zthjmb = 0.2 °c/w

MOUNTING INSTRUCTIONS

The top connector should neither be bent nor twisted; it should be soldered into the circuit so that
there is no strain on it.

During soldering the heat conduction to the junction should be kept to a minimum.

* To ensure thermal stability: Ryp j.5 <6 ©C/W (continuous reverse voltage).

March 1978



Very fast recovery rectifier diodes BYwW92 SERIES

CHARACTERISTICS
Forward voltage

I|:=35A;Tj=100°C VE < 0,95 V*

I|:=100A;Tj=25°C VE < 1,3 v*
Reverse current

VR = VRWMmax: Tj = 100 °C IR < 2,5 mA

Reverse recovery when switched from
Ig=1Ato V=30V with —dlg/dt = 50 A/us; T=25 oC

Recovery time ty < 50 ns
IF=2Ato VR>30V with —dIf/dt =20 A/us; T; = 25 °C
Recovered charge Qo < 20 nC

Forward recovery when switched to Ig = 10 A
with dlg/dt =10 A/us

Recovery voltage Vg typ. 10V
I 7272984.A
F
I
£ I
e 10%
dt
time
-t ——
y time
\G
i T ‘
10%
1004
Qs Ve
7270734.2A 100% J
e / L
]
time
Fig. 2 Definitions of t, and Q. Fig. 3 Definition of V.

* Measured under pulse conditions to avoid excessive dissipation.
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BYW92 SERIES

(W)
40

30

20

10

SINUSOIDAL OPERATION

7277391

T ] 100
1,67 : In Tomb
=) ‘»“‘b“ (°C)
; \ -1 >3 T 1o
1,99 Ve 33 —_1_
N Z“” | |
2.8 W) \ Wl
A
a=4l L4 120
I 4 \
_A \\ \
6
A 130
A
//r/ L N
/,) 140
/4 AN\
y \
[ ] [N 150
10 20 30 40 50 50 100 150
IF(av) (A) Tamb (°C)

Fig. 4 P = power including reverse current losses and switching losses up to f = 500 kHz.
a = form factor = l[g(RMS)/IF(AV)-
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Very fast recovery rectifier diodes BYW92 SERIES

0 SQUARE-WAVE OPERATION rzas o
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.
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Fig. 5 P = power including reverse current losses
and switching losses up to f = 500 kHz.
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BYWQ92 SERIES

7278262
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|FS(RMS)
TSEAN
\
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\\ IFsm
500 N
N
y
0
1073 1072 107! 1 duration (s)

Fig. 7 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents

(f =50 Hz); Tj = 150 OC prior to surge; with reapplied VRwMmax-
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time
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BYW92 SERIES

Very fast recovery rectifier diodes

N

8260
103 72782 103 7278255
Q, Qs Ig=10A]
(nC) (nC) P
I =10A) A
102 r 2 /// <
514 10 =
A I a
2111
// d '/
/s /|
//
10 10 i
A
7
/ /
1 10 102 ! 10 102
1 — dig/dt (Alus) ! — dig/dt (Afus)
Fig. 8 Tj=25 OC; maximum values. Fig. 9 Ti= 100 OC; maximum values.
7278261
103 dig
Ie —
/ dt
ter Definition of Qg in
{ns) Ig=10A Ir Qs Figs 8 and 9.
=y ?
e vy —
102 S LD
10 s
5 =33
1
10
Fig. 10 Maximum values; TJ- =25 0C;
: ————Tj=100°C.
1 10

2
— dig/dt (Afus)
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BYW92 SERIES

103 7278259
Cq
(pF)
e —
T L1ty
\\L‘
— i
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10
1 10 102 VR (V) 108
Fig. 11 f=1MHz; Tj = 25 °C.
10 7277073
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! ]
=
=
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10”1 —
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10-3
105 1074 1073 1072 10! 1 time(s) 10
Fig. 12.
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BYX22 SERIES

SILICON RECTIFIER DIODES

Also available to BS9331-F131

The BY X22-600 and BYX22—1200 are silicon diodes in a metal DO—1 envelope, intended for power

rectifier applications up to 1.4 A.

QUICK REFERENCE DATA

Crest working reverse voltage VRWM
Repetitive peak reverse voltage VRRM
Average forward current IE(AV)
Non-repetitive peak forward current IEsm

BYX22-600 | 1200

max. 400 800 V
max. 600 1200 V
max. 1.4 A
max. 40 A

MECHANICAL DATA
DO-1

[+——17.2max~—»

— 7.7max |e—

n

K .

'
1imax 3C —N
f

—» le—16max
+——35min S1min

MOUNTING METHODS see page 3

72108691

Dimensions in mm

7.1max
—={ 9.6max

October 1979 1




BYX22
SERIES

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

All information applies to frequencies up to 400Hz

Voltages
BYX22-600 | 1200
Crest working reverse voltage VewM max. 400 800 V
Repetitive peak reverse voltage (d < 1%) VRRM max. 600 (1200 V
Non repetitive peak reverse voltage
(t £ 10 ms) VrsMm max. 600 [ 1200 V
Currents

Average forward current(averaged over any

20 ms period) for R-load upto Ty}, = 30°C IpAY max. 1.4 A
Forward current (d.c.) up to Ty, =30°C Ig max. 1.6 A
Repetitive peak forward current IERM max. 13 A
Non repetitive peak forward current

t =10 ms;Ty = 150°C (see page6) IFrsM max, 40 A
Temperatures
Storage temperature TStg -63to +130 ©C
Ambient temperature Tamb max. 130 ©C

THERMAL RESISTANCE

From junction to ambient Rth j-a See page 3
CHARACTERISTICS

Forward voltage at IF = 5A; Typp = 25 °C Vg < 1.5 v
Reverse current at VR = VRwMmaxs Tamb = 125°C Ig < 120 pA

l) Measured under pulsed conditions to avoid excessive dissipation.

2 H May 1970



BYX 22
SERIES

THERMAL RESISTANCE

Effect of mounting on thermal resistance Ryp j-5

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

1. Mounted to solder tags at a Q-
lead-length a=10 mm. Rep j-a = 60 °C/W —
l— 7259016

2. Mounted to solder tags at a =maximum
lead-length. R j-a = 70 °C/W

3. Mounted on printed-wiring board at a =maximum
lead-length. Rth j-a = 80 °C/W R

—__
4. Mounted on printed-wiring board at a

lead-length a=10 mm. Ry j-g = 90 OC/W 7 ya)

7259017

SOLDERING AND MQUNTING NOTES

1. At a soldering iron or bath temperature of upto 245 °C, the maximum permis-
sible soldering time is 10 s if the joint is 5 mm from the seal, 3 s if itis 1.5
mm from the seal.

2. At a temperature between 245 °C and 400 OC (max.), the joint must be more
than 5 mm from the seal and soldering time must not exceed 5 s.

3. Leads should not be bent less than 1.5 mm from the seal; excert no axial pull
when bending.

May 1970 H H 3




BY X22

SERIES
72108281
[T T INENEEEREEE
1111 lJLFT]TLTTIj—I_ITJ_I—LLlL
i Irems) interrelation between the total power
Iray dissipation (derived from the left hand
I } graph) and the maximum allowable
I temperature
2 & _‘«5’-‘.3’{9—? l —II; 1
Py
1 24w DAY
Piot i Vi NS \4/\
W) A1/ XN,
Y \;\ \ d\\
25N 03
t 7 A/ /;L N ol
N N
1
A
A ALY
V/ NN |
] A
n
0 I
0 1 Iray (A) 210 100 Tamu(°C) 200
The form factor a = Il;;i%%s:aiﬁ:e depends on nwR[,Cy, and mﬂand can

be found from existing graphs.
See Application Book: RECTIFIER DIODES.
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BYX22
SERIES
72071361
400 Required minimum value of Rt
VI(RMS) Rt includes the transformer resistance
(V)
S CL < 50uF FLHi00uF 2000 FEF 300 FI600uF 6001 F
bl
A -
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BYX22

SERIES
‘50 Z10825.1
Irsm maximum permissible non-repetitive
(A) peak forward current based on
sinusoidal currents,f=50Hz
I -5 —— Irsm
100
time
each current pulse is followed by the
crest working reverse voltage
50
N
[t 7}.: 1500(_‘ (
Prio
Lo surge)
0 -3 -2 -1 2 5
10 10 10 1 duration (s) 10
6 ” || May 1970



BYX25 SERIES

CONTROLLED AVALANCHE RECTIFIER DIODES

Also available to BS9333—F003

Diffused silicon diodes in DO—4 metal envelopes, capable of absorbing transients and intended for

power rectifier applications. The series consists of the following types:

Normal polarity {cathode to stud): BYX25—600 to BY X25—1400. <«
Reverse polarity (anode to stud): BYX25—600R to BYX25—1400R.

QUICK REFERENCE DATA

BY X25—600(R)| 800(R){ 1000(R) | 1200(R) | 1400(R) <
Crest working reverse voltage VRwMm max. 600 800 1000 1200 1400 V

Reverse avalanche breakdown

voltage VBR)R > 750 [1000 1250 1450 1650 V
Average forward current IE(AV) max. 20 A
Non-repetitive peak forward

current IEsm max. 360 A
Non-repetitive peak reverse

power PRsMm max. 18 kW
MECHANICAL DATA Dimensions in mm
Fig. 1 DO—4.

9 10~32UNF

ax O i nx

- \4— 1110 —

198
max® [ 23
|35 e min
max

« 103 _,
max

« 15 le 203 _____ | 7269802.1

10,7 max
Net mass: 7 g. Torque on nut:
min. 0.9 Nm (9 kgcm),

Diameter of clearance hole: max. 5.2 mm.
max. 1.7 Nm (17 kg cm).

Accessories supplied on request:
56295 (PTFE bush, 2 mica washers, plain washer, tag).
56262A (mica washer, insulating ring, plain washer).

Supplied with device: 1 nut, 1 lock washer.

Nut dimensions across the flats: 9.5 mm

The mark shown applies to the normal polarity types.

September 1979 1




BYX25 SERIES

RATINGS

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

Voltages* BYX25—600(R) | 800(R) | 1000(R} | 1200(R) | 1400(R)
Crest working reverse voltage VRwp — max. 600 800 1000 1200 1400 V
Continuous reverse voltage VR max. 600 800 1000 1200 1400 V
L

Currents
Average forward current {averaged over any 20 ms period)  If(Av) max. 20 A
Repetitive peak forward current IERM max. 440 A
Non-repetitive peak forward current

t= 10 ms (half sine-wave); Tj = 175 OC prior to surge;

with reapplied VRwMmax IESM max. 360 A
12t for fusing 12t max. 650 Als
Reverse power dissipation
Average reverse power dissipation

(averaged over any 20 ms period); T; = 175 °C PR(AV) max. 38 w
Repetitive peak reverse power dissipation

t=10 us (square-wave; f = 50 Hz); T; = 175 °C PRRM max. 3 kW
Non-repetitive peak reverse power dissipation

t= 10 us (square-wave)

Tj=25 OC prior to surge PRSM max. 18 kw

Tj=1759C prior to surge PRSM max. 3 kw
Temperatures
Storage temperature Tstg —b5to+175 ocC
Junction temperature T max. 175 oC

*To ensure thermal stability: Rtp j.3 <5 °C/W (a.c.)
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Controlled avalanche rectifier diodes

BYX25 SERIES

THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 50 oc/w
From junction to mounting base Rth j-mb = 1.3 oc/w
From mounting base to heatsink Rth mb-h = 0.5 oc/w
CHARACTERISTICS
BYX25—600(R) |B00(R) | 1000(R) [ 1200(R} { 1400(R})

Forward voltage

IF=50A;Tj=25°C " VE < 1.8 1.8 1.8 1.8 1.8 Vv*
Reverse avalanche

breakdown voltage 4

Ip=5mA; T, = 25 OC V(BRIR 750 1000 1250 1450 1650 V

o < 2000 | 2000 2000 2200 2400 V

Peak reverse current

VR = VRWMmax:

Tj=1250C IR < 1.0 0.8 0.6 0.5 0.5 mA

*Measured under pulse conditions to avoid excessive dissipation.

September 1979
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BYX25 SERIES

OPERATING NOTES
1. Voltage sharing of series connected controlled avalanche diodes.

If diodes with avalanche characteristics are connected in series, the usual R and C elements for voltage
sharing can be omitted.

2. The top connector should not be bent; it should be soldered into the circuit so that there is no strain
on it.
During soldering the heat conduction to the junction should be kept to a minimum by using a thermal
shunt.

Determination of the heatsink thermal resistance

Example:
Assume a diode, used in a three phase rectifier circuit.
frequency f = 60 Hz
average forward current Irav = 10 A (per diode)
ambient temperature Tamb = 40°C
repetitive peak reverse power dissipation
in the avalanche region PRRM = 2 kW (per diode)
duration of PRRr t = 40 us

From the left hand part of the upper graph on page 5 it follows that at Ig oAy = 10 A in a three phase
rectifier circuit the average forward power + average leakage power = 19.5 W per diode {point A). The
average reverse power in the avalanche region, averaged over any cycle, follows from:

40 us
PRAV = 6 x PRRM, where the duty cycle § = ﬁg =0.002

Thus: PRay =0.002 x 2 kW =4 W
Therefore the total device power dissipation Pyot = (19.5 + 4) W = 23.6 W (point B).

In order to avoid excessive peak junction temperatures resulting from the pulse character of the
repetitive peak reverse power in the avalanche region, the value of the maximum junction temperature
should be reduced. If the repetitive peak reverse power in the avalanche region is 2 kW; t = 40 us;

f =50 Hz, the maximum allowable junction temperature should be 163 °C instead of 175 °C, thus

12 OC lower (see the lower graph on page 5).

Allowance can be made for this by assuming an ambient temperature 12 ©C higher than before, in this
case 52 OC instead of 40 °C.
Using this in the curve leads to a thermal resistance

Rthmba™> 4°C/W
The contact thermal resistance Ryp, mp-h = 0.5 °C/W

Hence the heatsink thermal resistance should be:
Rth h-a = Rth mb-a —Rth mb-h = (4 — 0.5) O°C/W = 3.5 OC/W

September 1979



Controlled avalanche rectifier diodes BYX25 SERIES
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BYX25 SERIES
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Controlled avalanche rectifier diodes J ‘ BYX25 SERIEES

72725451
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BYX30 SERIES

FAST SOFT-RECOVERY RECTIFIER DIODES

o With controlled avalanche Also available to BS9333-F002
Diffused silicon diodes in DO-4 metal envelopes, capable of absorbing transients.
They are primarily intended for use in high-frequency power supplies, thyristor
inverters and multi-phase power rectifier applications.

The series consists of the following types:

Normal polarity (cathode to stud): BYX30-200 to BYX30-600

Reverse polarity (anode to stud): BYX30-200R to BYX30-600R.

QUICK REFERENCE DATA
BYX30-200(R) | 300(R)| 400(R)| 500(R)| 600(R)

Crest working reverse voltage Vpwy — max. 200 300 400 500 600 V

Reverse avalanche breakdown

voltage VerR)rR > (250 375 500 625 750 V
Average forward current Ig (AV) max. 14 A
Non-repetitive peak forward current Irsm max. 250 A
Non-repetitive peak reverse power PrsMm max. 18 kW
Reverse recovery time tep < 200 ns

MECHANICAL DATA Dimensions in mm

DO-4; Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats: 9.5 mm

10-32UNF
! 7 Y
483 1 48 93
max 'K' O ,J max max
i T
198 ] |
max—> -— —>2'3<
o] 35 e min
max
-« 103 _,
max
« N5 _ 20,3 7269802.1
10,7 max
Net mass: 7g Torque on nut: min. 0.9 Nm
Diameter of clearance hole: max. 5.2 mm (9 kg cm)
Accessories supplied on request : max. 1.7 Nm
56295 (PTFE bush, 2 mica washers, plain washer, tag) (17 kg cm)

The mark shown applies to the normal polarity types.

January 1980 1




BYX30 SERIES

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

Voltages 1) BYX30-200(R)| 300(R) |400(R){500(R) | 600(R)
Crest working reverse voltage VRwM max. 200 300 400 500 600 V
Continuous reverse voltage VR max. 200 300 400 500 600 V
Currents
Average forward current (averaged

over any 20 ms period) up to Ty}, = 100 °C Ipay) max 14 A

at Typ = 125°C Ipayy Mmax. 7.5 A

R.M.S. forward current IpRMS) max. 22 A
Repetitive peak forward current IFRM max, 310 A
Non-repetitive peak forward current

(t = 10 ms; half-sinewave) Tj =150°C prior to surge;

with reapplied VR max. Ipsm max, 250 A
12t for fusing (t = 10 ms) 12 max. 312 AZs
Reverse power dissipation
Repetitive peak reverse power dissipation

t = 10 us (square wave; f =50 Hz) Tj = 150 °C PRrM  max. 5.5 kW
Non-repetitive peak reverse power-dissipation

t = 10 us (square wave) T. = 25 OC prior to surge PRSM max. 18 kW

j = 150 °C prior to surge PRsM ~ max. 5.5 kW

Temperatures
Storage temperature Tstg -55 to +150 °C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient in free air Rthj-a 50 °c/w
From junction to mounting base Rih j-mb = 1.3 °Cc/w
From mounting base to heatsink Rth mb-h = 0.5 oc/w

< 59C/W (a.c.).

For smaller heatsinks Tj max should be derated. For a.c. see page 5.
For continuous reverse voltage : if Ry, joa= S OC/W, then Tj max = 135 °C,

"if Reh j-a = 10 °C/W, then T

; max = 120 OC,

ly To ensure thermal stability : Ry j-a <'2.5 OC/W (continuous reverse voltage) or

March 1978



Fast soft-recovery rectifier diodes with controlled avalanche BYX30 SERIES

CHARACTERISTICS
BYX30-200(R) | 300(R) |400(R)|500(R) |600(R)

Forward voltage
Ip =50 A; Ty =25°C Vg < 32| 32| 32| 32| 32 vl

Reverse breakdown voltage

e _oco > 250| 375| s00| 625| 750 V
Ig =5 mA; Ty =25°C VBRIR < 1050 | 1050 | 1050 | 1050 | 1050 V
Reverse current
VR =VRWMmax: Tj= 125 °C IR < 4.0} 4.0 4,01 4.0 4.0 mA
- v

Reverse recovery charge when switched from

Ip=2Ato Vg= 30 V;
with -dIg /dt = 100 A /us; Tj =25°C Q, < 0.70 puC

Reverse recovery time when switched from

IF=1AtoVR230V;
-dIg /dt = 50 A /us; Tj =2590C ter < 200 ns

I
F I
dIe
dt

-t ———
y time

10%
1000

Qs

7270734.2

Ig

OPERATING NOTES

1. Square-wave operation

When I has been flowing sufficiently long for the steady state to be established, there
will be a charge due to minority carriers present. Before the device can block in the
reverse direction this charge must be extracted. This extraction takes the form of a
reverse transient (see figure above). The majority of the power dissipation due to the
reverse transient occurs during fall time as the rectifier gradually becomes reverse
biased, and the mean power will be proportional to the operating frequency. The mean
value of this power loss can be derived from the graphs on page 10,

1) Measured under pulse conditions to avoid excessive dissipation.
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BYX30
SERIES

OPERATING NOTES (continued)

2. Sine wave operation

Power loss in sine wave operation will be considerably less owing to the much
slower rate of change of the applied voltage (and consequently lower values of
IRRM). so that power loss duc to reverse recovery may be safely ignored for
frequencies up to 20 kHz.

3. Determination of the heatsink thermal resistance

Example:
Assume a diode. used in an inverter.

frequency f = 20 kHz
duty cycle 6 = 0.5
ambient temperature Tamb = 45 ©°C
switched from Ig = 12 A
to VR = 400V
at a rate _dn = 20 A/us

dt

At a duty cycle 6 = 0.5 the average forward current [pay = 6 A

From the upper graph on page 5 it tollows, that at Igpay = 6 A the average for-

ward power + average leakage power = 15 W (point A).

The additional power losses duc to switching-off can be read from the nomogram

on page 10 (the example being based on optimum use, i.e. T; = 150 ©C). Starting

from IF = 12 A on the horizontal scale trace upwards until the appropriate line
dl

- d—t- =20 A/us. From the intersection trace horizontally to the right until the

line for f = 20 kHz. Then trace downwards to the line VR = 400 V and ultimately
trace horizontally to the left and on the vertical axis read the additional average
power dissipation PRay =4 W.
Therefore the total power dissipation Pigr = 15 W +4 W = 19 W (point B of the
upper graph on page 5). From the right hand part follows the thermal resistance,
required at Tomp = 45 °C.
Rth mb-a= 4 OC/W

The contact thermal resistance Rep mp-h = 0.5 °C/W.
Hence the heatsink thermal resistance should be:

Rth h-a = Rth mb-a = Rth mb-h = ¢ = 0.5)°C/W =3.5 OC/W.
The applicable heatsink(s) may then be found in the Section HEATSINKS.

4 ' I l l June 1970



BYX30

SERIES
7206363.3
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BYX30 SERIES
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Fast soft-recovery rectifier diodes with controlled avalanche BYX30 SERIES
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BYX30
SERIES
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Fast soft-recovery rectifeir diodes with controlled avalanche BYX30 SERIES
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BYX30
SERIES
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BYX32 SERIES

SILICON RECTIFIER DIODES

Diffused silicon diodes in metal envelopes with ceramic insulation, intended for power rectifier

application. The series consists of the following types:
Normal polarity (cathode to stud): BYX32—600 to BY X32—1600
Reverse polarity (anode to stud): BY X32—600R to BY X32—1600R

QUICK REFERENCE DATA

800 1000 1200 1600
BYX32- 600R { 800R | 1000R| 1200R | 1600R

Crest working reverse voltage VRw\  max. 600 800 1000 | 1200 1200 VvV
Repetitive peak reverse

voltage VRRM  max. 600 | 800 | 1000 ! 1200 | 1600 V

A4

Average forward current IE(AV) max. 150 A
Non-repetitive peak forward current IEsm max. 1600 A

MECHANICAL DATA

P22
M12 y insulating tube
K J /
A
> 14 e 2u5->|e215-
+——— 50 —
156 7270229

Normal polarity (-}4-): blue cable. Reverse polarity (N ): red cable.

Dimensions in mm

Net mass: 115 g Torgue on nut: min, 10 Nm
{100 kg cm)
Diameter of clearance hole: max. 13.0 mm max. 25 Nm
(250 kg cm)

October 1979




BYX32
SERIES

All information applies to frequencies up to 400 Hz.

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

1 BYX32- 600 |[800 |1000 |1200 | 1600
Voltages . 600R | 800R | 1000R | 1200R | 1600R
Continuous reverse
voltage VR max. 600 | 800 [1000 |1200 |1200 V
Crest working
reverse voltage VRWM mMmax. 600 (800 [1000 |1200 |1200 V
Repetitive peak
reverse voltage VRRM max. 600 | 800 1000 |1200 | 1600 V
Non-repetitive peak
reverse voltage
(t € 10 ms) VRsM =~ max. 650 | 900 (1100 [1300 11600 V
Currents
Average forward current (averaged
over any 20 ms period) up to Tyyp = 100 gC Ig, Av) max. 150 A
at Tmb = 125 °C 1F§AV) max. 115A
Forward current (d. c.‘) g max. 240 A
R.M.S. forward current IF(RMS) max. 240 A
Repetitive peak forward current IFRM max. 750A
Non~-repetitive peak forward current
(t = 10 ms; half sine wave) Tj = 190 G prior to surge Ipgpm ~ max. 1600 A
I squared t for fusing (t = 10 ms) 12t max. 12800A25
Temperatures
Storage temperature Tstg -55t0+200 °C
Operating junction temperature Tj max. 190°C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 0.4%y/w
From mounting base to heatsink
without heatsink compound Rth mb-h = 0.1%°c/w

From mounting base to heatsink
with heatsink compound
(Dow Corning 340)
Transient thermal impedance; t = 1 ms

Rthmb-h = O

Zth j-mb

.04%c/w

0.025%°%C/w

‘1) To ensure thermal stability: Ry, jra < 0.75 °C/W (continuous reverse voltage)

or < 1.5 °C/W (a.c.)

For smaller heatsinks Tj should be derated. For a.c. see graph on page 3.

For continuous reverse voltage:Rth j-a =1

Rth j-a =1.2.C/W, then
Rth j-a =1.5"C/W, then

Timax

jmax

9C/W, then Tijmax = 184 °C
=180 ‘(’)c
=175 °C
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BYX32

SERIES
CHARACTERISTICS
BYX32~ 600(R) [ 800(R) l 1000(R) | 1200(R) | 1600(R)
Forward voltage .
IF=500A;Tj=25°C Vg < 1,6 1,6 1,6 1,6 1,6 V )

Peak reverse current
VRM = VRWMmax

Tj =175 0C IRM < 24 18 15 12 12 mA
7258648
P |single phase: az1.6 I interrelation between the power Trb™
{(W)|3-phase :a=1.75 a=—EIRMS) (derived from the left hand graph) | ioc,
' Igian and the max. allowable temperatures
50 6-phase :a=2.4
2 TTT] TTTT T T 1T 90
1'75'_“33 Rin T“,_%= 01°C/wW
/ y d.c: N I© 0.2
200 a=2.4T1/ 5 0.4 10
/ / 06-N\- \
N \
150 FAA A 0.8 130
A A 1Y NEHA
N
/ AN N\
100 4 15 150
N hANA
y 2l 1Y hNLAN
/ . NN h
Y, "4 N
50 o 20T < 170
| e Ny L L]
pd - ) ]
y.d -
oldl ] 190
0 50 100 150 Iriav)(A) 0 50 100 150 200
Tamb{°C)

=‘) T p-scale is for comparison purposes only andis correct onlyfor Rth mb-a < 1.1 °C/W k

APPLICATION INFORMATION AND OPERATING NOTES
See general pages at the beginning of this section.

1) Measured under pulse conditions to avoid excessive dissipation.
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BYX32

SERIES
725864
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BYX32

SERIES
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BYX38 SERIES

SILICON RECTIFIER DIODES

Also available to BS9331-F 127

Silicon rectifier diodes in DO-4 metal envelopes, intended for use in power rectifier applications. The
series consists of the following types:

Normal polarity (cathode to stud): BY X38-300 to 1200.

Reverse polarity (anode to stud): BYX38-300R to 1200R.

QUICK REFERENCE DATA

BYX38-300(R) ' 600(R) , 1200(R)

Repetitive peak reverse voltage VRRM max. 300 l 600 | 1200 V
————

Average forward current IF(AV) max. 6 A
Non-repetitive peak forward current lEsm max. 50 A
MECHANICAL DATA Dimensions in mm

- 10
DO-4 08

10-32UNF 40

J max

\

483
iax *%{)ﬁj
) —Iar
1.6
min
1,98
max™>
— 32 -
max
« 93
max
N5 . 20,3
10,7 MAaxX 72653552
Net mass: 6 g Torque on nut: min. 0,9 Nm
Diameter of clearance hole: max. 5,2 mm {9 kg cm)
. . max. 1,7 Nm
Accessories supplied on request: (17 kg cm)

56295 (PTFE bush, 2 mica washers, plain washer, tag)
56262A (mica washer, insulating ring, plain washer)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 9,5 mm

The mark shown applies to normal polarity types.
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BYX38
SERIES

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

Voltages BYX38-300(R) [600(R)|1200(R)
Non-repetitive peak reverse

voltage (t = 10 ms) VRsM max. 300 600 1200 \%
Repetitive peak reverse

voltage (6 < 0,01) VRRM max. 300 600 1200 A%
Crest working reverse voltage VRwM  max. 200 400 800 v
Continuous reverse voltage VR max. 200 400 800 A%

[ ——

Currents
Average forward current (averaged over

any 20 ms period) up to Typ = 110 °C IF@AV) max. 6 A

at Tpyp = 125 °C IRAY) max. 4 A

R.M.S. forward current IFRMS)  max. 10 A
Repetitive peak forward current IFRM max. 50 A

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

with reapplied VR wMmax IrsMm max. 50 A
12t for fusing (t = 10 ms) 2t max. 13 AZs
Temperatures
Storage temperature Tstg ~55 to +150 °C
Junction temperature T]- max. 150 ©°C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 50 °C/W
From junction to mounting base Rth j-mb = 4 OC/wW
From mounting base to heatsink
with heatsink compound Rth mb-h = 0,5 O°C/Ww
without heatsink compound Rth mb-h = 0,6 O°C/w
Transient thermal impedance; t = 1 ms Zth jomb = 0,3 Ooc/w

2 February 1978



BYX38
SERIES

CHARACTERISTICS
Forward voltage

Ig =20A;Tj=25°C VF < L7 v b

Reverse current
VR = VRWMmax; Tj = 125 °C IR < 200 pA

OPERATING NOTES

1. The top connector should neither be bent nor twisted; it should be soldered into the
circuit so that there is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum.

2. Where there is a possibility that transients, due to the energy stored in the trans-
former, will exceed the maximum permissible non-repetitive peak reverse voltage,
see General Section for information on damping circuits in Data Handbook Part SCla.

1y Measured under pulse conductions to avoid excessive dissipation.

November 1975 3




BYX38

SERIES
7272547
single phase: a= 1,6 lE(RMS) interrelation between the power (derived
3-phase ra=175 a=s ——— from the left-hand graph) and the maxi-
G-phase :a=24 IF(AV) mum permissible temperatures
15 90
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BYX38
SERIES

7272546

60
maximum permissibfe non-repetitive
r.m.s. forward current based on
\ sinusoidal currents ( f =50 Hz )
IFs(RMS) Iesm I o —— lrsm
w A\
FS(RMS)
3 time
40 with reapplied V gyymmax
N\,
N
20 £ T =150 °C prior to surge
0
1073 1072 107! 1 duration (s) 10
102 7272548
Z i j-mb
(°c/w)
10
L1
L4 pot
: 1
> >
»
/'
10-1 I//
’,
1072 -2 -1
107° 1074 1073 10 10 1 time (s) 10
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J L BYX39 SERIES

CONTROLLED AVALANCHE RECTIFIER DIODES

Also available to BS9333—F005

Silicon diodes in a DO—4 metal envelope, capable of absorbing transients and intended for use in power
rectifier application.

The series consists of the following types:

Normal polarity (cathode to stud): BYX39—600 to BYX39—1400. <
Reverse polarity (anode to stud): BY X39—600R to BY X39—1400R.

QUICK REFERENCE DATA

BYX39—600(R)| 800(R) | 1000(R)| 1200(R) | 1400(R) <«

Crest working reverse voltage VRwym max. 600 800 1000 1200 1400 V

Reverse avalanche breakdown

voltage V(BR)R ~> 750 1000 | 1250 1450 1650 V
WV
Average forward current IF(AV) max. 9.5 A
Non-repetitive peak forward
current lFSM max. 125 A
Non-repetitive peak reverse
power dissipation PRSM max. 4 kW
MECHANICAL DATA 10 Dimensions in mm
Fig. 1 DO—4 ,O-TL
- 40
L1o 3’/2UNF L0 A
T4 \
4,83
o *;’cjg B @
¢ Pt N /
| m'in
rkg?(—’l - <+—1,0-—»
32|
max
4—9»3~»
max
.
Net mass: 6 g ’ max - 7zesass.z Torque on nut:
Diameter of clearance hole: max. 5.2 mm min. 0.9 Nm (9 kg cm),
Accessories supplied on request: max. 1.7 Nm (17 kg cm).

56295 (PTFE bush, 2 mica washers, plain washer, tag).
Supplied with device: 1 nut, 1 lock-washer.
Nut dimensions across the flats: 9.5 mm.
The mark shown applies to normal polarity types.

September 1979




BYX39 SERIES

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

—> Voltages* BY X39—600(R) | 800(R) | 1000(R) | 1200(R) | 1400(R)
Continuous reverse voltage VR max. 600 800 1000 1200 1400 V
Crest working reverse voltage VRwy  max. 600 800 1000 1200 1400 Vv

4

Currents
Average forward current (averaged over any

20 ms period) up to Ty, = 85 °C IF(AV) max. 9.5 A

at Typ =125°C IE(AV) max. 6.0 A

R.M.S. forward current IF(RMS)  max. 15 A
Repetitive peak forward current IFRM max. 100 A
Non-repetitive peak forward current

t =10 ms (half sine-wave); Tj =175 OC prior to surge;

with reapplied VRwWMmax IFsm max. 125 A
12t for fusing (t = 10 ms) 12t max. 78 Als
Reverse power dissipation
Average reverse power dissipation

(averaged over any 20 ms period); Tj = 125 °C PR(AV) max. 10 w
Repetitive peak reverse power dissipation

t= 10 us (square-wave; f = 50 Hz); Tj =125 0C PRRM max. 2 kW
Non-repetitive peak reverse power dissipation

t= 10 us (square-wave)

Tj= 25 0C prior to surge PRsMm max. 4 kW

Tj= 175 OC prior to surge PRSM max. 0.8 kW
Temperatures
Storage temperature Tstg —5b5 to +175 ocC
Junction temperature Tj max. 175 oC

*To ensure thermal stability: Rp, j.o <5 9C/W (continuouse reverse voltage) or <20 °C/W fa.c.)

2
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Controlled avalanche rectifier diodes

THERMAL RESISTANCE

From junction to ambient in free air

From junction to mounting base

From mounting base to heatsink

without heatsink compound
with heatsink compound
with mica washer

Transient thermal impedance; t=1ms

CHARACTERISTICS

Forward voltage
I|:=20A;Tj=25°C

Reverse avalanche breakdown
voltage
IR=5mA;T;j=25 oc

Reverse current

VR = VRWMmax’
T] =1250C

OPERATING NOTES

VE

V(BR)R

IR

BYX39 SERIES

Rth j-a = 50 oc/w
Rth j-mb = 4.5 oc/w
Rth mb-h 1.0 oc/w
Rth mb-h = 0.5 oc/W
Rth mb-h = 2.0 oc/W
Zih j-mb = 0.35 oCc/W
BYX39—600(R)| 800(R)| 1000(R) | 1200(R)| 1400(R)
< 1.7 1.7 1.7 1.7 1.7 V*
> 750 1000 | 1250 1450 | 1650 V
< 2000 |2000 |2000 (2200 [2400 vV
< 200 |200 200 200 200 uA

The top connector should neither be bent nor twisted; it should be soldered into the circuit so that

there is no strain on it.

During soldering the heat conduction to the junction should be kept to a minimum.

*Measured under pulse conditions to avoid excessive dissipation.

September 1979
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BYX39 SERIES
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BYX39 SERIES

Controlled avalanche rectifier diodes

7266857
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BYX39 SERIES

7266859
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l t BYX42 SERIES

SILICON RECTIFIER DIODES

Also available to BS9331-F128

Diffused silicon rectifier diodes in DO-4 metal envelopes, intended for power rectifier applications.

The series consists of the following types:
Normal polarity (cathode to stud): BYX42-300 to 1200.
Reserve polarity (anode to stud): BYX42-300R to 1200R.

QUICK REFERENCE DATA

Repetitive peak reverse voltage VRRM
Average forward current IF(AV)
Non-repetitive peak forward current IFSM

BY X42-300(R) } 600(R) ] 1200(R)

max. 300 | 600 |1200 V

—
max. 12 A
max. 125 A

MECHANICAL DATA

Dimensions in mm

DO-4
0 1,0
08
10-32UNF n‘;é)x
o ISR
oy %;@r RS @
\N
¢ S
16
1,08 min
max > |
132
max
4—9'3—*
max
« N5 _ e 203 -
10,7 max  7z6s3ss.2
Net mass: 6 g

Diameter of clearance hole: 5,2 mm

Accessories supplied on request:
56295 {(PTFE bush, 2 mica washers, plain washer, tag)
56262A (mica washer, insulating ring, plain washer)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions accross the flats: 9,5 mm

The mark shown applies to normal polarity types.

Torgue on nut: min. 0,9 Nm
(9 kg cm)

max. 1,7 Nm

(17 kg cm)

January 1980

1




BYX42
SERIES

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

Voltages BYX42-300(R) | 600(R) { 1200(R)
Non-repetitive peak reverse

voltage (t = 10 ms) VrRsM max. 300 600 1200 v
Repetitive peak reverse voltage

(6 20,01 VRRM max. 300 600 1200 V
Crest working reverse voltage VRWM  max. 200 400 800 V
Continuous reverse voltage VR max. 200 400 800 V

N —e

Currents

Average forward current (averaged

over any 20 ms period) up to T\, = 115 °C IF(AV) max. 12 A
at Ty = 125 °C IR Av) max. 10 A

R.M.S. forward current IF(RMS) max. 20 A
Repetitive peak forward current IFRM max. 60 A
Non-repetitive peak forward current

(t = 10 ms; half sine-wave) Tj =1759C prior to surge;

with reapplied Vg wmmax IpsMm max. 125 A
Temperatures
Storage temperature Tstg =55 to +175 ©°C
Junction temperature T; max. 175 °©C
THERMAL RESISTANCE
From junction to ambient in free air Rih j-a = 50 O°Cc/w
From junction to mounting base Rth j-mb = 3 oCc/W
From mounting base to heatsink Rth mb-h = 0,5 OCc/w
CHARACTERISTICS
Forward voltage at If = 15 A; T = 25 °C Vg < L4 v b
Reverse currert at VR = VRWMmax; Tj = 125 oC IR < 200 pA
MOUNTING INSTRUCTIONS

The top connector should neither be bent nor twisted; it should be soldered into the
circuit so that there is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum.

1) Measured under pulse conditions to avoid excessive dissipation.

2 - February 1978



BYX42
SERIES
7272553
_ IF(RMS) interrelation between the power (derived
ETIY from the left-hand graph) and the maxi-
F(AV) L
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BYX42

SERIES
200 - 7272554
maximum permissible non-repetitive
r.m.s. forward current based on
Iesirms) sinusoidal currents ( f = 50 Hz )
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BYX45 SERIES

CONTROLLED AVALANCHE RECTIFIER DIODES

Also available to BS9333—F004

Diffused silicon diodes in a DO—1 metal envelope, capable of absorbing transients. They are intended

for rectifier applications and particularly suited for series operation.

The series consists of the following reverse polarity types (anode to case):

BY X45—600R, BY X45—800R, BY X45—1000R, BY X45—1200R and BY X45—1400R. <

QUICK REFERENCE DATA

BYX45—600R | 800R L‘lOOORI 1200R| 1400R <
Crest working reverse voltage VRwM max. 600 [8C0 [1000 | 1200 | 1400 V
Reverse breakdown voltage V(BR)R -~ 750 11000 |1250 | 1450 {1650 V
Average forward current IE(Av) max. 1.5 A
Non repetitive peak forward current Iggy max. 40 A
Non repetitive peak reverse power Prsm  max. 2.5 kW
MECHANICAL DATA Dimensions in mm

Fig. 1 DO—1

<+——17.2max——

—| 7.7max |[*—

1.1mav# 1{s —N~ = ] 3

— |«—16max 7.1max
<«——35min 51min —i 9.6max |e—

7211073
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BYX45 SERIES

RATINGS

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

—> Voltages BY X45—600R | 800R | 1000R | 1200R| 1400R
Crest working reverse voltage VRwMm max. 600 |800 (1000 | 1200 { 1400 V
Continuous reverse voltage VR max. 600 |800 | 1000 | 1200 1 1400 V

N Va v

Currents
Average forward current

(averaged over any 20 ms period) tE(AV) max. 1.5 A
R.M.S. forward current IF(RMS)  max. 2.4 A
Repetitive peak forward current I[ERM max. 15 A
Non-repetitive peak forward current

t= 10 ms (half sine-wave);Tj = 150 OC prior to surge;

with reapplied VRwWMmax- IFSM max. 40 A
12t for fusing (t= 10 ms) 12t max. 8 A?s
Reverse power dissipation
Repetitive peak reverse power dissipation

t= 10 us {square-wave; f = 50 Hz); Tj =12560C PRRM max. 800 W
Non-repetitive peak reverse power dissipation

t=10 us (square-wave)

Tj =25 °C prior to surge PRsm max 25 kW

Tj= 150 OC prior to surge Prsm max 800 w
Temperatures
Storage temperature Tstg —55 to +150 oC
Junction temperature Tj max 150 oC

2
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Controlled avalanche rectifier diodes

BYX45 SERIES

THERMAL RESISTANCE

Effect of mounting on thermal resistance Rih -5

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

1. Mounted on solder tags at a
lead-length a= 10 mm. Ry, j.q = 60 OC/W

2. Mounted on solder tags at a = maximum
lead-length. R¢p ia= 70 oCc/w

3. Mounted on printed-wiring board at a = maximum
lead-length. Ry}, j.5 = 80 °C/W

4.  Mounted on printed-wiring board at a
Jlead-length a= 10 mm. Ry, j.4 = 90 OC/W

SOLDERING AND MOUNTING NOTES

-—C—]

I— 725906

— 1 °]

A4

7259017

1. At asoldering iron or bath temperature of up to 245 ©C, the maximum permissible soldering time
is 10 s if the jointis 5 mm from the seal, 3 s if it is 1.5 mm from the seal.

2. At atemperature between 245 ©C and 400 OC (max.), the joint must be more than 5 mm from the

seal and soldering time must not exceed 5 s.

3. Leads should not be bent less than 1.5 mm from the seal; exert no axial pull when bending.

September 1979
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BYX45 SERIES

CHARACTERISTICS

Forward voltage
Ig= 5A;TJ~=25°C

Reverse avalanche breakdown
voltage
IR=1mA;T; =250C

Reverse current
VR = VRWMmax: Tj = 125 oC

*Measured under pulse conditions to avoid excessive dissipation.

BYX45—600R | 800R| 1000R| 1200R| 1400R
VE < 145 | 1.45 | 1.45 | 1.45 | 145 v*
> 750 | 1000|1250 | 1450 | 1650 Vv

V(BR)R
2000 | 2000 | 2000 | 2200 | 2400 Vv
IR < 100 100 100 100 100 wA

September 1979



Controlled avalanche rectifier diodes BYX45 SERES

7211022.2
P=power dissipation, interrelation between the power
excluding the reverse power (derived from the left hand graph)
in the avalanche region and the max. allowable ambient
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BYX45 SERIES
100 7211020.2
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J L BYX46 SERIES

FAST SOFT-RECOVERY RECTIFIER DIODES

® With controlled avalanche

Diffused silicon diodes in DO-4 metal envelopes, capable of absorbing transients. They are primarily
intended for use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier
applications.

The series consists of the following types:
Normal polarity {cathode to stud): BYX46-200 to BY X46-600.
Reverse polarity (anode to stud): BYX46-200R to BYX46-600R

QUICK REFERENCE DATA

BYX46-200(R)[300(R)‘400(R)I500( R)leoo( R)

Crest working reverse voltage VRwM max. 200, 300/ 400, 500, 600 V
Reverse avalanche breakdown voltage V(BR)R ~ 250, 375, 500| 625/ 750 V
Average forward current IF(Av) max. 22 A
Non-repetitive peak forward current IESMm max. 300 A
Non-repetitive peak reverse power PRrsm  max. 18 kW
Reverse recovery time ter < 200 ns
MECHANICAL DATA Dimensions in mm
DO-4 Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats: 9,5 mm
10~-32UNF
P am o
483 — 1 48 93
max * O max max
¢ [N
198 |
mux—» - *2,3‘
| 35 | min
max
- 103 __,
max
«— 15 _ 203 72698021
10,7 max
Net mass: 7 g Torque on nut: min. 0,9 Nm
Diameter of clearance hole: max. 5,2 mm {9 kg cm)
Accessories supplied on request: 56295 max. 1,7 Nm
(PTFE bush, 2 mica washers, plain washer, tag) (17 kg cm)

The mark shown applies to the normal polarity types.
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BYX46 SERIES

RATINGS

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

Voltages *

Crest working reverse voltage

Continuous reverse voltage

Currents

Average forward current (averaged over
any 20 ms period)
up to Tryyp = 100 ©C
at Typ = 125 °C

R.M.S. forward current
Repetitive peak forward current
Non-repetitive peak forward current

BYX46-200(R)|300(R}[400(R)/500(R)|600(R)

{t= 10 ms; half-sinewave) Tj= 165 °C

prior to surge; with reapplied
VRWMmax
12t for fusing (t = 10 ms)

Reverse power dissipation

Repetitive peak reverse power dissipation

t= 10 us (square wave; f = 50 Hz)
Tj=100 oc

Non-repetitive peak reverse power
dissipation t = 10 us (square wave)
Tj = 25 OC prior to surge
T= 165 ©C prior to surge

Temperatures
Storage temperature

Junction temperature
THERMAL RESISTANCE

From junction to ambient in free air
From junction to mounting base
From mounting base to heatsink

VRWM max. 200{ 300{ 400; 500{ 600
VR max. 200/ 300/ 400/ 500| 600
IF(Av) max. 22
IF(Ay) max. 15
IF(RMS) max. 35
IFRM max. 400
IFSm max. 300
12t max. 450
PRRM  max. 9,6
PRswv  max. 18
Prsm  max. 4
Tstg -55 to +165
T max. 165
Rthja = 50
Rthjmb = 1.3
Rth mb-h = 05

\
\

> > > >

A’s

kW

kW
kW

oC
oC

oc/w
oc/w
oc/w

* To ensure thermal stability: Ry, ia<25 OC/W (continuous reverse voltage) or <5 9C/W (a.c.). For
smaller heatsinks T; jmax should be derated. For a.c. see page 5. For continuous reverse voltage: if
Rih j-a = B °C/W, then Tj max = 135 °C; if Ryp ja=10 OC/W, then Tj max = 125 9C.
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Fast soft-recovery rectifier diodes with controlled avalanche

CHARACTERISTICS

Forward voltage

I[F=50A;Tj=25°C Vg
Reverse breakdown voltage

|R=5mA;Ti=25°C V(BR)R
Reverse current

VR = VRWMmax: Tj =125 oC IR
Reverse recovery charge when switched from

IF=2AtoVR=30V:

-dlg/dt= 100 A/us; Tj=25 oc Qg
Reverse recovery time when switched from

IFE=1Ato VR=>30V;

-dIg/dt = 50 A/us; Tj=25 oC ter

I
F I
dIg
dt

BYX46 SERIES

BYX46-200(R)[300(R)|400( R}{500{R}|600(R)
200 200 20 20 20V*
250 375/ 500 625/ 750 V
1050, 1050 1050 1050 1050 V
40 40 40/ 40 40 mA
0,70 uC
200 ns

-« ———

y time

Qs

Iz

OPERATING NOTES

1. Square-wave operation

10%
100°%

|

72707342

When I has been flowing sufficiently long for the steady state to be established, there will be a
charge due to minority carriers present. Before the device can block in the reverse direction this
charge must be extracted. This extraction takes the form of a reverse transient (see figure above).
The majority of the power dissipation due to the reverse transient occurs during fall time as the
rectifier gradually becomes reverse biased, and the mean power will be proportional to the operating
frequency. The mean value of this power loss can be derived from the graphs on page 10.

* Measured under pulse conditions to avoid excessive dissipation.
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OPERATING NOTES (continued)

2. Sine wave operation

Power loss in sine wave operation will be considerably less owing to the much
slower rate of change of the applied voltage (and consequently lower values of
IRRM). so that power loss due to reverse recovery may be safely ignored for
frequencies up to 50 kHz.

3. Determination of the heatsink thermal resistance

Example:

Assume a diode, used in an inverter.

frequency f = 20 kHz
duty cycle 5 = 0.5
ambient temperature Tamb = 40 ©°C
switched from IF = 12 A
to VR = 300 V
at a rate ~ %— = 50 A/us

At a duty cycle 6 = 0.5 the average forward current Ipay = 6 A.

From the upper graph on page 5 it follows, that at Ippy = 6 A the average for-
ward power + average leakage power = 13 W (point A).

The additional power losses due to switching-off can be read from the nomogram
on page 10 (the example being based on optimum use, i.e. Tj = 165 0C). Starting
from Ip = 12 A on the horizontal scale trace upwards until the appropriate line
—%i— =50 A/us.From the intersection trace horizontally to the right until the line
for f = 20 kHz. Then trace downwards to the line VR = 300V and ultimately trace
horizontally to the left and on the vertical axis read the additional average power
dissipation PRAy = 6 W.

Therefore the total power dissipation Py = 13 W+ 6 W =19 W (point B of the
upper graph on page 5).

From the right hand part of the upper graph on page 5 follows the thermal resis-
tance, required at Tamp = 40 °C.

Rth mb-a® 3 °c/W
The contact thermal resistance Rth mb-h = 0.5 °C/W.

il

Hence the heatsink thermal resistance should be:
Rih h-a = Rth mb-a = Bth mp-h = (5 —0.5)0C/W = 4.5 0C/W.
The applicable heatsink(s) may then be found in the Section HEATSINKS.

4 May 1970
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7258794
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BYX49
SERIES

[~
SILICON RECTIFIER DIODES —

Plastic-encapsulated rectifier diodes intended for power rectifier applications.
Normal and reverse polarity types are available.

QUICK REFERENCE DATA
BYX49-300(R) [ 600(R) ‘IZOO(R)
Repetitive peak reverse voltage VRRM max. 300 l 600 ’ 1200 v

—

, 065 ||«
| max

Average forward current IF(AV) max. 6 A
Non-repetitive peak forward current Irsm max. 40 A
MECHANICAL DATA (sce also page 2) Dimensions in mm
SOD-38
<— 11,0 max —» <524 37
' max ( -l 36 [ ‘
' ]
53
metal base r N\ 50
plate - \1, E ——1
18,0
max .
\
SN
E 4max : ‘I_‘ 5 25
not tinned | f
14,5 |
min I
|

72600015

The exposed metal base-plate is directly connected to tag 1.

: .
& Products approved to CECC 50 009-011, available on reguest

| .

January 1980
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MECHANICAL DATA (continued)
Net mass: 2,5 g
Recommended diameter of fixing screw: 3,5 mm

Torque on screw

when using washer and heatsink compound: min. 0,95 Nm (9,5 kg cm)

max. 1,5 Nm (15 kg cm)

Accessories:
supplied with device: washer
available on request: 56316 (mica insulating washer)

POLARITY OF CONNECTIONS

BYX49-300 BYX49-300R
to BYX49-1200 to BYX49-1200R

Base-plate: cathode anode
Tagl : cathode anode
Tag 2 : anode cathode

November 1975
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All information applies to frequencies up to 400 Hz.

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

Voltages BYX49-300(R) | 600(R) | 1200(R)
Continuous reverse voltage VR max. 200 400 800 AY
Crest working reverse voltage VewM  max. 200 400 800 v

Repetitive peak reverse voltage .
(6 =0,01) VRRM max. 300 600 1200 v

Non -repetitive peak reverse voltage
(t < 10 ms) VRSM max. 300 600 1200 v

Currents

Average forward current (averaged over

any 20 msperiod) up to T,y = 85 °c IF(AV) max. 6,0
at Tpyp = 120 °C IF(AV) max. 3,0 A

without heatsink;  at Tymp = 50 °C IR (AV) max. 1,1 A
Forward current (d.c.) Ip max. 9,5 A
R.M.S. forward current IR(RMS) max. 9,5 A
Repetitive peak forward current IrrM max. 20 A
Non -repetitive peak forward current

(t = 10 ms; half sine wave)

- 0, :

Ty = 150 “C prior to surge Irsm max. 40 A
Izt for fusing (t = 10 ms) 12t max, 8,0 A3s
Temperatures
Storage temperature Tt g -55 to +125 °c
Junction temperature T; max. 150 oc

February 1978 | | | | 3




BYX49

SERIES

THERMAL RESISTANCE

From junction to mounting base

Transient thermal impedance; t = 1 ms

Influence of mounting method :

1. Heatsink mounted

From mounting base to heatsink

a.
b.

with heatsink compound
with heatsink compound and
56316 mica washer

. without heatsink compound
. without heatsink compound;

with 56316 mica washer

2. Free air operation

The quoted values of Ry j-a should be used only when no other leads

tie-points.

From junction to ambient in free air

mounted on a printed circuit board

at a = maximum lead length
and with a copper laminate

a. > 1cm?2

b.

c.
d.

< 1cm?

at a lead-length a = 3 mm
and with a copper laminate
> 1cm?

< 1cm?

Rep j-a = 50 ‘O>C/w
R¢h j-a = 55 "C/W

Ripy j-a = 55 °C/W
Rih j-a = 60 °C/W

Reh j-mb
Zth j-mb

Rth mb-h

Rth mb-h
Rth mb-h

Rth mb-h

1
N N
~N N

run to the

O

l¢——a-—>

°c/w
OC /W

C/W

Oc,/w
oc /W

oc /W

7262315

O

ALY AL

7262314

I
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CHARACTERISTICS

Forward voltage
Ig =20 A; Tj=25°C Vg < 2,3 v b

Reverse current

VR = VRWMmax; Tj =125 0C IR < 200 pA

SOLDERING AND MOUNTING NOTES
1. Soldered joints must be at least 2,5 mm from the seal.

2. The maximum permissible temperature of the soldering iron or bath is 270 °C;
contact with the joint must not exceed 3 seconds.

3. The devices should not be immersed in oil, and few potting resins are suitable for
re-encapsulation. Advice on these materials is available on request.

4. Leads should not be bent less than 2,5 mm from the seal; exert no axial pull when
bending.

5. For good thermal contact heatsink compound should be used between base-plate and
heatsink.

1) Measured under pulse conditions to avoid excessive dissipation.

November 1975 5
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OPERATING NOTES

Dissipation and heatsink considerations:

a. The various components of junct‘ion temperature rise above ambient are illustrated
below:

junction

Rinj-mp=
4,5°C/W

mounting
base

Rth mb-h ] Rihj-a

heatsink o—-}

Rith h-a

7266853
I ambient

b. The method of using the graph on page 7 is as follows:
Starting with the curve of maximum dissipation as a function of IF(AV)' for a parti-
cular current value trace upwards to meet the appropriate form factor curve. Trace
horizontally until the Ry 1y, curve is reached.
Finally trace upwards from the Tymp scale. The intersection determines the
Rth mb-a required.
The heatsink thermal resistance value (R¢ [ -3) can now be calculated from:

Rih h-a = Rih mb-a ~ Rth mb-h

Any measurement of heatsink temperature should be made immediately adjacent to
the device.

c. The heatsink curves are optimised to allow the junction temperature to run up to
150 °C (Tjmax) whilst limiting Ty, to 125 °C (or less).

6 October 1972
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100 7259989
c e T il
Irsm maximum permissible non-repetitive _u_
(A) peak forward current based on ||
sinusoidal currents (f=50Hz) I
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0
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J L BYX50 SERIES

FAST SOFT-RECOVERY RECTIFIER DIODES
Also available to BS9331-F028

Silicon diodes in DO-4 metal envelopes, intended for use in high-frequency power
supplies, thyristor inverters and multi-phase power rectifier applications. The series
consists of the following types :

Normal polarity (cathode to stud): BYX50-200, 300

Reverse polarity (anode to stud): BYX50-200R, 300R

These devices feature non-snap-off characteristics.

QUICK REFERENCE DATA
BYX50-200R) | 300(R)
Repetitive peak reverse voltage VRRM max. 200 300 v
Average forward current Ig (ay) Tmax. 7 A
Non-repetitive peak forward current IgsMm max. 80 A
Reverse recovery time ter < 100 ns
MECHANICAL DATA Dimensions in mm

DO-4, Supplied with device: 1 nut, 1lock washer
Nut dimensions across the flats: 9.5 mm

10
08
->, -
10-32UNF 40
' J max
483
max ¢ O i
Y
— T
1,6
1,98 min
max > [
»{32]q
max
« 93,
max
— 15 _ e 20,3
10,7 max  7zes3ss.2
Net mass: 6 g Torque on nut: min. 0.9 Nm
Diameter of clearance hole: max. 5.2 mm © kg cm)
Accessories supplied on request : max. 1.7 Nm
56295 (PTFE bush, 2 mica washers, plain washer, tag) (17 kg cm)

The mark shown applies to the normal polarity types.

January 1980
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages BYXS50-200(R) | 300(R)
Non-repetitive peak reverse voltage;

t =10 ms VrRsM max. 250 350 V
Repetitive peak reverse voltage VRRM  max. 200 300 V
Crest working reverse voltage Vywm max. 200 300 V
Continuous reverse voltage VR max. 200 300 VvV
Currents -
Average on-state current assuming Zero

switching losses (averaged over any 20 ms period)

up to Ty = 103 OC IF@AVY) max. 7 A

at Ty = 125 0C IFAV) max. 4 A
R.M.S. forward current IFRMS) — max. 11 A
Repetitive peak forward current IFRM max. 80 A
Non-repetitive peak forward current

t = 10 ms; T = 150 °C prior to surge

with reapplied VR winimax IrsM max. 80 A
12t for fusing (t = 10 ms) 12¢ max. 32 A2s
Rate of change of commutation current See nomogram on page 5
Tempceratures
Storage temperature Tstg -55 to +150 ©°C
Junction temperature T; max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air Rip j-a = 50 OC/W
From junction to mounting base Reh j-mb = 3,5 Oc/w
From mounting base to heatsink Rth mb-h = 0,5 oc/w
Transicent thermal impedance; t = 1 ms Zth j-mb = 1 oc/w

2. November 1975
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CHARACTERISTICS

Forward voltage
Ip = 20 A; Tj = 25 °C e < 1,95 v 1

Reverse current

VR = VRWMmax; Tj = 125 °C Iz < 3 mA

Reverse recovery when switched from

Ip=1AtoVR =30V;
~dIp/dt = 100 A/ps; Tj = 25 °C

Recovery time trr < 100 =ns

Ip=1AtoVg=30V;

~dIp/dt = 35 A/us; Tj = 25 °C

Recovery time ter < 150 ns
Irp=2AtoVR =30 V;

~dlp/dt = 20 A/ps; Tj = 25 °C

Recovered charge Qs < 250 - nC
Ig=2AtoVR =50V;

~dIp/dt = 2 A/ps; Tj = 25 °C

Max. slope of the reverse recovery current |dIR /dt < 5 A/ps
1
fl oo
dI¢
dt
-t ———
¥ time
ol
dr 0% 000
of @t i

72707342

Ig

l) Measured under pulse conditions to avoid excessive dissipation.

February 1978 I 3
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100 721104451
maximum allowable non-repetitive
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sinusoidal currents (f=50Hz)
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BYX52 SERIES

RECTIFIER DIODES
Also available to BS9331-F026

Silicon rectifier diodes in DO-5 metal envelopes, intended for use in power rectifier
applications.

The series consists of the following types:

Normal polarity (cathode to stud): BYXS52-300, BYX52-600, BYX52-1200.

Reverse polarity (anode to stud): BYX52-300R, BYX52-600R, BYX52-1200R.

QUICK REFERENCE DATA
BYXS2-300(R)| 600(R) |1200(R)

Repetitive peak reverse voltage VRRM max. 300|600 |1200 \

Average forward current Ig (AV) max. 48 A

Non-repetitive peak forward current Ipsm max. 800 A
MECHANICAL DATA Dimensions in mm

DO-5; Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats: 11,1 mm

15,3 max
W inx28UNF [ h
/ (1 f min[™
v ] '
635 | _ B -~ 8,0
max 1€ /( [ max
[ I
) -
N L - r%i?‘) L-
2 — (flat)
L — o
-~ m’GX -
-— 115 _ Ll 254 w| 72755061
10,7 max
Net mass: 22 g Torque on nut: min. 1,7 Nm
Diameter of clearance hole: max. 6,5 mm (17 kg cm)
Accessories supplied on request: max. 3,5 Nm
56264A (mica washer, insulating ring, tag) (35 kg em)

The mark shown applies to the normal polarity types.

January 1980



BYX52 SERIES JL

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

Yoltages BYX52-300R) | 600(R) | 1200@R)
Non-repetitive peak reverse

voltage (t < 10 ms) VRSM max. 300 600 1200 V
Repetitive peak reverse voltage

(6 =0.01) VRRM max. 300 600 1200 V
Crest working reverse voltage VRWM max. 200 400 800J v
Currents
Average forward current (averaged

over any 20 ms period) up to T, . =112 °C Ig max. 48 A

at Ty = 125 0C Ipay) max. 40 A

R.M.S. forward current IF(RMS) max. 75 A
Repetitive peak forward current IerMm max. 450 A
Non-repetitive peak forward current

(t = 10 ms; half-sinewave) Tj = 1759C prior to surge IFSM max, 800 A
It for fusing (t = 10 ms) 2t max. 3200 A2s
Temperatures
Storage temperature Tstg -55to +175 ©°C
Junction temperature Tj max. 175 °C
THERMAL RESISTANCE
From junction to mounting base Rth j»mb = 0.8 °c/w
From mounting base to heatsink Rthmb-h = 0.2 °c/w
CHARACTERISTICS
Forward voltage

Ip =150 A; Tj=25°C Vg < 1.8 V 1
Reverse current

- . = o

VR = VRwmmax: Tj =125 °C Ig < 1.6 mA

OPERATING NOTES

The top connector should neither be bent nor twisted; it should be soldered into the cir-
cuit so there is no strain on it.

1) Measured under pulse conditions to avoid excessive dissipation.
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BYX52 SERIES

Rectifier diodes

7278265
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\\ > Fa
/ N N N
a=28 N {\5\ AN
\ N
50 y é A A 135
I/ \\ X\
/ / NG N d N
/| N
// \\\ \
N
|| \‘\\‘\
) N
0 175
0 25 50 0 100 o 200
IF(AV)(A) Tamb( c)
7Z78264 A
10
Zthj-h <~
(°c/w)
1
» -
10~} -
,4
LA
10~2
10—3 _2 -1
1075 1074 1073 10 10 v time(s) 10

January 1980



BYX52 SERIES

1 500 7278266
IES(RMS) .
(A) \
\
1000 \C
N
\ 'Esm
500 AN
S —
0 -1
1073 1072 10 1 duration (s) 10

Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents (f = 50 Hz);
Tj = 175 OC prior to surge; with reapplied V RWMmax-

7278263
600
¥ ~~~Irsm
\ "~ 'FS(RMS)
|
(:) time
400
max -1
VF T
A
/
/
200
A
0
Q 2 Ve (V) 4
March 1978 (




BYX56 SERIES

CONTROLLED AVALANCHE RECTIFIER DIODES

Silicon diodes in a DO—5 metal envelope, capable of absorbing transients and intended for power

rectifier applications.

The series consists of the following types:

Normal polarity (cathode to stud): BYX56—600 to BY X56—1400. <
Reverse polarity (anode to stud): BY X56—600R to BY X56—1400R.

QUICK REFERENCE DATA

BYX56—600(R) | 800(R) | 1000(R) | 1200(R) {1400(R) .

Crest working reverse voitage VRwp max. 600 800 1000 1200 1400 V

Reverse avalanche breakdown

voltage V(BR)R > 750 1000 {1250 1450 1650 V
Vv
Average forward current lF(Ay) max. 48 A
Non-repetitive peak forward
current IFESMm max. 800 A
Non-repetitive peak reverse
power dissipation PrRsm  max. 40 kW
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-5 15,3 max
Yuinx28UNF [ T _ 38
/ q— Ar min(™
¥ _
6,35 8,0
max | |’ _“_’__< [ max
! — i !
N | 30 L—
min
—h (flat)
22 o le
max -~ 17,0 —
150
max
- 1,5 - 25,4 | 7275506
10,7 max
Net mass: 22 g Torque on nut:
Diameter of clearance hole: max. 6.5 mm min. 1.7 Nm (17 kg cm),
Accessories supplied on request: max. 2.5 Nm (25 kgcm). <—

56264A {mica washer, insulating ring, tag).
Supplizd with device: 1 nut, 1 lock washer.
Nut dimensions across the flats: 11.1 mm.
The mark shown applies to normal polarity types.
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BYX56 SERIES

RATINGS

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

*To ensure thermal stability: Rip j.a <2.2°°C/W (a.c.)

—> Voltages* BYX56—600(R) l 800(R) | 1000(R) l 1200(R)| 1400(R)
Crest working reverse voltage VRwp — max. 600 800 1000 1200 1400 V
Continuous reverse voltage VR max. 600 800 1000 1200 1400 V

4

Currents
Average forward current

(averaged over any 20 ms period)

up to Ty = 1120C IF(AV) max. 48 A

at Tmp=125°C IF(AV) max. 40 A
R.M.S. forward current 'F(RMS) max. 75 A
Repetitive peak forward current IERM max. 450 A
Non-repetitive peak forward current

t= 10 ms (half sine-wave);

Tj =175 OC prior to surge;

with reapplied VRwWMmax lEsm max. 800 A
12t for fusing (t < 10 ms) 121 max. 3200 Als
Reverse power dissipation
Repetitive peak reverse power dissipation

t= 10 us (square-wave; f = 50 Hz);

Tj=178°C PRRM max. 6.5 kw
Non-repetitive peak reverse power dissipation

t= 10 us (square-wave)

Tj =25 OC prior to surge PRSM max. 40 kW

Tj= 175 oC prior to surge PRsm max. 6.5 kW
Temperatures
Storage temperature Tstg —55 to +175 oC
Junction temperature Tj max. 175 oC
THERMAL RESISTANCE
From junction to mounting base Rth jmb = 0.8 oC/wW
From mounting base to heatsink Rth mb-h = 0.2 oC/W
Transient thermal impedance; t=1ms Zth j-h = 0.03 oCc/W

September 1979



Controlled avalanche rectifier diodes

J

BYX56 SERIES

CHARACTERISTICS

BYX56—600(R) | 800(R}{ 1000(R) { 1200(R){ 1400(R) <
Forward vol tage
IF=150A;TJ~=25°C Vg < 1.8 1.8 1.8 1.8 1.8 v*
Reverse avalanche breakdown
voltage > 750 1000 1250 1450 1650 V
IR=5mA;Tj=259C V(BR)R
< 2000 {2000 |2000 2200 2400 V
Reverse current
VR = VRWMmax;
Tj =125°C IR < 1.6 1.6 1.6 1.6 1.6 mA
OPERATING NOTES
The top connector should neither be bent nor twisted; it should be soldered into the circuit so that
there is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum by using a thermal
shunt.
D8494
600 T;=25 to 175°C
Ir
(A)
400
S/
A
200 &
/
0
0 2 VF(V) 4
Fig.2
*Measured under pulsed conditions to avoid excessive dissipation.
September 1979 3




BYX56 SERIES

7259128

P=power excluding avalanche losses
I interrelation between the power
q= FIRMS) {derived from the left hand graph)
Ieav and the max. allowable temperatures
T
P mb
| T 1T °
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Controlled avalanche rectifier diodes BYX56 SERIES

7259128

80
[ [[]I
square pulse
AT N £=50Hz  [T]]
°c)
A
\
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)
Preu = '
20kW N
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“0 /I Ts/ ]
4 / / M
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AR ARVARN AN
N
20 y /
/ o4
/ / / 3/ AN
A AR7AIHN
/ A 4 1/~
0 rd W~ 1 L F212
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square pulse duration(ms)
Fig.5
80 7253130
L[]
square puise
AT F=400Hz [T1]
0,
C
( )‘
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N\
|
II \\
40
[ N
Prem= N\
50k w N
/
20 i
AN
10 V/ I FL ’
£ I~ 1]
o 4 v p 2 L05] 0.1
1073 1072 107" 1 10
square pulse duration{ms)
Fig.6

AT = neccessary derating of Tjmax to accommodate repetitive transients in the reverse direction.
Allowance can be made for this by assuming the ambient temperature AT higher.
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BYX56 SERIES

1500 7211069
maximum permissible non-repetitive
Trs(rms rms. forward current based on
(A) sinusoidal currents (f=50Hz)
1250 \ I
\

t
1000 le— durotionJ

\ each current pulse is followed by the
crest working reverse voltage

750
N
500 AN
P .
N Tj = 175°C(prior to surge)
250 e
L
Ty
o .
103 1072 107 1 duration(s) 10
Fig.7
10 721066
z R
hih transient thermalimpedance from
ecw junctionto heatsink versus time
"
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&
e
107
o
L1
107
103 .
102 107 3 10 10? 103 time (ms) 10

Fig.8
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BYX71
SERIES

FAST SOFT-RECOVERY RECTIFIER DIODES

Silicon double-diffused rectifier diodes in plastic envelopes. They are intended for use
in chopper applications as well as in switched-mode power supplies, as efficiency diodes
and scan rectifiers in television receivers. Thedevices featurenon-snap-off character-
istics. Normal and reverse polarity types are available.

QUICK REFERENCE DATA
BYX71-350(R) | 600(R)
Repetitive peak reverse voltage VRRM max. 350 | 600 v
Average forward current IR@Av)y max. 7 A
Non-repetitive peak forward current IFsM max. 60 A
Reverse recovery time trr < 450 ns
MECHANICAL DATA (see also page 2) Dimensions in mm
SOD-38 52
|<-—11,0 max —» o] . g% - ‘
Y T ]
ﬂ : . 53
metal base r ™ 50
plate - \" : 1 —§
18,0
max '
I
9 S * : : *
) H 4 max . l'I 25
1 not tinned ] ——f
|
145 |
min ”
l tag2
. 085 pfle | i
Y H max L I
- 50 le 31 e ’+ - 2
2,5 -—

72600015

The exposed metal base-plate is directly connected to tag 1.
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BYX71
SERIES

MECHANICAL DATA (continued)
Net mass: 2,5 g
Recommended diameter of fixing screw: 3,5 mm

Torque on screw
when using washer and heatsink compound: min. 0,95 Nm (9,5 kg cm)
max. 1,5 Nm (15 kg cm)

Accessories:
supplied with the device: 56355 (washer)
available on request: 56316 (mica insulating washer)

POLARITY OF CONNECTIONS

BYX71-350 BYX71-350R
and BYX71-600 | and BYX71-600R

Base-plate : cathode anode
Tag 1 H cathode anode
Tag 2 : anode cathode

2 ’ ' ” February 1978



BYX71
SERIES

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

Voltages BYX71-350(R) | 600(R)
Continuous reverse voltage VR max. 300 500 \
Working reverse voltage VRw max. 300 500 AY
Repetitive peak reverse voltage (6 = 0,01) VRrM Max. 350 600 \%
Non -repetitive peak reverse

voltage (t £ 10 ms) VeRsm max. 350 600 A%
Currents

Average on-state current assuming zero
switching losses
(averaged over any 20 ms period)

square wave: § = 0,5; up to Tpp = 85 °C IF(AV) max. 7 A
without heatsink at Ty = 50 °c IF(AV) max. 1,4 A
sinusoidal: at Tpp =85 °C IF(AV) max., 6,5 A
R.M.S. forward current IF(RMS) max. 10
Repetitive peak forward current IERM max. 25
Non -repetitive peak forward current
half sine wave; t = 10 ms; Tj =150 °C prior
to surge Irsm max. 60 A
square pulse; t =5 ms; Tj =150°Cprior to surge IFSM max. 60 A
Rate of change of commutation current _(é_It max. 50 A/us
Temperatures
Storage temperature Tstg -55to +125 °c
Junction temperature Tj max. 150 °c

October 1972 3




BYX71
SERIES

THERMAL RESISTANCE
From junction to mounting base

Transient thermal impedance; t = 1 ms
Influence of mounting method

1, Heatsink mounted

From mounting base to heatsink
a. with heatsink compound
b. with heatsink compound and
56316 mica washer
c. without heatsink compound
d. without heatsink ¢ompound;
with 56316 mica washer

2. Free air operation

The quoted values of Rt j-a should be used only when no other leads

tie -points.

From junction to ambient in free air
mounted on a printed circuit board
at a = maximum lead length
and with a copper laminate
a. > lcm?
b. < 1cm?

at a lead-length a = 3 mm
and with a copper laminate
c. > 1cm?
d. < 1cm?

Rth j-a = 50 °C/W
Rih j-a = 55 °C/W

Rih j-a = 55 SC/W
Rth j-a =60 C/W

Ren j-mb
Z¢h j-mb

Rih mb-h

Rth mb-h
Rih mb-h

Rih mb-h

= 6,5
= 0,3

run to the

O

|4—a——>

o°c/w
OC /W

oc/w

Oc/w
OC/W

oc /W

72623151

L
P

7262314
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BYX71
SERIES

SOLDERING AND MOUNTING NOTES
1. Soldered joints must be at least 2,5 mm from the seal.

2. The maximum permissible temperature of the soldering iron ox bath is 270 °C;
contact with the joint must not exceed 3 seconds.

3. The device should not be immersed in o0il, and few potting resins are suitable for
re-encapsulation. Advice on these materials is available on request.

4. Leads should not be bent less than 2,5 mm from the seal; exert no axial pull when
bending.

5. For good thermal contact heatsink compound should be used between base-plate and
heatsink.
CHARACTERISTICS
Forward voltage
= . - 1
IF—SA,Tj—ZSOC Vg < 1,25 vV Y
Reverse current
VR = VRWmax: Tj = 125 °C Ip < 0,4 mA

Reverse recovery when switched from

Ip =2 A to VR = 30 V with
~dlg /dt =20 A/ps;Tj =250C

Recovery charge Qs < 700 nC
Recovery time ter < 450 ns
Max. slope of the reverse recovery current |dIR/dtl < 5 A/ps
with =dIg/dt = 2 A /us
1
F 1
a1
dt
-ty ———
y time
|
o
de 0% 000
al dt
72707342
Ir
l) Measured under pulse conditions to avoid excessive dissipation.
February 1978 l ” 5




BYX71
SERIES

CHARACTERISTICS (continued)
Forward recovery when switched to

IF=25Awithtr=0,5psatTj=25°C

Recovery time tfr < 0,8 ps
Recovery voltage Vir < 3,5 V
7267044.2
Ir
f30%
10%
time
| tr |-

-« tf ——
Ve

—7 v

1000/, 110% l

v

time

Forward output waveform
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BYX71
SERIES

OPERATING NOTES
Dissipation and heatsink considerations:

a. The various components of junction temperature rise above ambient are illustrated
below:

junction

Rif j-mb=
65°C/w
mounting

base
Rth mb-h

Jo-r

heatsink

Rih h-a

7262955

ambient

b. The method of using the graph on page 8 is as follows:
Starting with the curve of maximum dissipation as a function of Ig(ay), for a parti-
cular current trace horizontally to meet the appropriate form factor; upwards to the
operating duty cycle (8) line; horizontally until the Ry, -5 Curve is reached.
Finally trace upwards from the T,y scale. The intersection determines the
R¢h mb - required.
The heatsink thermal resistance value (Rth h—a) can now be calculated from:

Rth h-a = Rth mb-a ~ Rth mb-h

Any measurement of heatsink temperature should be made immediately adjacent to
the device.

c. The heatsink curves are optimised to allow the junction temperature to run up to
150 °C (T mayx) Whilst limiting Tip, to 125 °C (or less).

October 1972 7




BYX71

SERIES
CHOPPER APPLICATIONS 1267062
1|='ple
t
P
, [ °°T %
v| |1l %,
I [T ®
T X A
6=0 10 EANNG 85
0’25 " \\ N L?q \%
] % 0,50 P ISC =N \
0,75 (W) UEANE \\\
L N
1 O Tmb
1 e T = 3 PN FIRANNN (°C)
'S L NN
N NN
| 5 2011 NOAN
T ™~ ANRNNNAY
I L \\NY
) M N ENYAN
SN \\
] f
H | AN
A N 125
i
10 P (W) 5 25 50 75 100 125
Tamb (°C)
2
®
RN~ 7
S e TS
l ~o.—~4 L.
Y
L o
P
o Irav)
~ (A)
- 2
O
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IF(AV) per diode
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BYX71

SERIES
SWITCHED-MODE APPLICATION 7262958
- E % 7 interrelation between the dissipation
el | T (derived from the left hand graph) and
¥ W’Y' / the max. allowable ambient temperature
_ Ip(ris) per diode ) P,
™ Tg(av) per diode / V.46 A
P=power excluding / \’y mounting method 2a T |
9 switching losses . yos N 2b: 21|
7 N ANVAN // 2 d’ a4
i 4L/ / NRANAN
LA NANASE =
P 4 AN =
/ R
W) / \
A L/ N
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V.// Y NG
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BYX71
SERIES
60 7262361
maximum permissible non-repetitive
\\ peak forward current based on
Irsm N sinusoidal currents (f=50Hz)
@A) Ip l/\ —————— ---- IpsM
X A
N time
40 each current pulse is followed by
A the working reverse voltage
N\
oS
T;j=150 °C prior to surge
Ny
20
i P~
T
T —
0
1072 1071 1 10 duration (s) 102
1262956
60 T TT ]
[TTTTT[F
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Q;
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1157
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7
I
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[
Y
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A yi
v 4/
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“ ” June 1974
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BYX71]
SERIES
7262860.1
N \(;! | i/
@/ .
li
- ’ \f;«\\e
0. \O &/ o
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SERIES
10 7267039
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102 7267041
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J t BYX96 SERIES

RECTIFIER DIODES
Also available to BS9331-F129

Silicon rectifier diodes in metal envelopes similar to DO-4, intended for use in power
rectifier applications.

The series consists of the following types :

Normal polarity (cathode to stud): BYX96-300 to 1600.

Reverse polarity (anode to stud): BYX96-300R to 1600R.

QUICK REFERENCE DATA

BYX96- 300 600 11200 | 1600
BYX96-300R | 600R I 1200R [ 1600R

Repetitive peak reverse voltage VRRM max. 300 { 600 llZOO I 1600 V

Average forward current Irav) max. 30 A
Non-repetitive peak forward current IFSM max. 400 A
MECHANICAL DATA Dimensions in mm

Fig. 1 DO-4: with metric M5 stud (¢ 5 mm); e.g. BYX96-300(R).
Types with 10-32 UNF stud {¢ 4,83 mm) are available on request These are indicated by the suffix U;

e.g. BYX96-300U(RU).

9,3 max ’ml
(M )
I A
- e
I
\/
1,98_> - - g’
max
35 e
max
10,28
max
1,50 _, | < 263 ] 9z7312008
10,72 max

Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats, M5 thread: 8 mm, 10-32 UNF thread: 9.5 mm

Net mass: 7 g
Diameter of clearance hole: max. 5.2 mm

Supplied on request: accessories 56295 Torque on nut: min. 0.9 Nm
(PTFE bush, 2 mica washers, plain washer, tag) (9 kg cm)
a version with insulated flying leads max. 1.7 Nm
The mark shown applies to normal polarity types (17 kg cm)

January 1980
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BYX96
SERIES

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

Voltages 1y
Non-repetitive peak reverse
voltage (t < 10 ms)

Repetitive peak reverse
voltage (6 £0,01)

Crest working reverse voltage

Continuous reverse voltage

Currents

VRsM

VRRM
VRWM
VR

Average forward current (averaged
over any 20 ms period) up to Tyyp = 125 °C

R.M.S. forward current

Repetitive peak forward current

Non-repetitive peak forward current
(t = 10 ms; half sine-wave) Tj =175 OC prior to surge;

with reapplied VR wMmax
12t for fusing (t = 10 ms)

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink
without heatsink compound

with heatsink compound

Transient thermal impedance; t = 1 ms

1y To ensure thermal stability : Rh j-a =2 OC/W (continuous reverse voltage) or

<890C/W (a.c.)

For smaller heatsinks Tj max Should be derated. For a.c. see page 4.

For continuous reverse voltage : if R¢py j-a =4 °C/W, then Tj max

= 138 oC,

if Reh j-a = 6 OC/W, then Tjmax = 125 C.

BYX96- 300(R) 600(R) | 1200(R) | 1600(R)
max. 300 600 1200 1600 A%
max. 300 600 1200 1600 v
max. 200 400 800 800 A\
- max. 200 400 800 800 v
IF(AV) max. 30 A
IF(RMS) max. 48 A
IFRM max., 400 A
IFsMm max. 400 A
12t max, 800 A2s
Tstg ~55t0+175 OC
Ty max. 175 °C
Rth j-mb = 1,0 oc/w
Rth mb-h = 0,5 o°C/wW
Rth mb-h = 0,3 °C/W
Zth j-mb = 0,2 °c/w

February 1978



BYX96
SERIES

CHARACTERISTICS
Forward voltage

Ig = 100 A; Tj =25 °C Vg < L7 V)

Reverse current

VR = VRWMmax; Tj = 125 °C Ig < 1 mA

OPERATING NOTES

1. The top connector should neither be bent nor twisted; it should be soldered into the
circuit so that there is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum,

2. Where there is a possibility that transients, due to the energy stored in the trans-
former, will exceed the maximum permissible non-repetitive peak reverse voltage,
see General Section for information on damping circuits in Data Handbook Part SCla.

1y Measured under pulse conditions to avoid excessive dissipation.
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BYX96

SERIES
80 7272265 .1 115
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BYX96

SERIES
600 7272264 .1
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BYX96
SERIES
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BYX97 SERIES

RECTIFIER DIODES
Also available to BS9331-F130

Silicon rectifier diodes in metal envelopes similar to DO-5, intended for use in power
rectifier applications.

The series consists of the following types:

Normal polarity (cathode to stud): BYX97-300 to 1600.

Reverse polarity (anode to stud): BYX97-300R to 1600R.

QUICK REFERENCE DATA
BYX97-300 \ 600 |1200 ‘1600

BYX97-300R | 600R| 1200R | 1600R
Repetitive peak reverse voltage VRRM max. 300 l 600 ] 1200 | 1600 v
Average forward current IF( AV) max. 47 A
Non-repetitive peak forward current Irsm max. 800 A

MECHANICAL DATA Dimensions in mm

DO-5 (except for M6 stud); Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats: 10 mm

15,3 max
M6 h 38
/ i "min[™*
i v
6 | B -l 1 8,0
max * { _/ max
- 30|«
] min
(flat)
2,2 | |-
max - 17,0 —
5,0
- max
. 1&,3 - rznséf: | 7275506.1A
Net mass: 22 g
Diameter of clearance hole: max. 6.5 mm
Supplied on request: accessories 56264A Torque on nut: min. 1.7 Nm
(mica washer, insulating ring, tag) (17 kg cm)
a version with insulated flying leads max. 3.5 Nm

The mark shown applies to normal polarity types (35 kg cm)

January 1980 1




BYX97
SERIES

RATINGS Limiting values in ac¢ordance with the Absolute Maximum System (IEC 134)

Voltages 1y

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

Repetitive peak reverse
voltage (6 =0,01)

Crest working reverse voltage

Continuous reverse voltage

Currents

\

A,
N

VRSM

VRRM

VRwM
VR

Average forward current (averaged over
any 20 ms period) up to Ty, = 120 °C
at Tyyp = 125 e

R.M.S. forward current

Repetitive peak forward current

Non-repetitive peak forward current
(t = 10 ms; half sine-wave) Tj = 150°C prior to surge;

with reapplied VRWwMmax
12t for fusing (t = 10 ms)

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink
without heatsink compound

with heatsink compound

Transient thermal impedance;t = 1 ms

1) To ensure thermal stability: Rep j-a <1 °C/W (continuous reverse voltage) or

<4°C/W (a.c.)

max.

max.

max.

max.

1200 1600 v

1200 1600 A%

<

800 800 \4

>

oC/W

oC /W
oc/w

BYX97-300(R) | 600(R) | 1200(R) | 1600(R)

300 600

300 600

200 400 800 800

200 400
Ir(AV) max. 47
IF(AV) max. 40
IF(RMS) max. 75
IFRM max. 550
IpsM max. 800
12t max. 3200
Tstg -55 to +150
Tj max. 150
Rth j-mb = 0,6
Rth mb-h = 0,3
Rth mb-h = 0,2
Zth j-mb = 0,1

For smaller heatsinks Tjmax should be derated. For a.c. see page 4.
For continuous reverse voltage : if Ryp j-5 = 2 OC/W, then Tjmax = 138 °c,
if Rth j-a = 3 °C/W, then Tjmax = 125 °C.

OC/W

| February 1978



BYX97

SERIES
CHARACTERISTICS
Forward voltage
Ip = 150 A; Tj =25 0C VE < 1,45 V1
Reverse current
VR = VRWMmax; Tj = 125 °C IR < 4 mA

OPERATING NOTES

1. The top connector should neither be bent nor twisted; it should be soldered into the
circuit so that there is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum.

2. Where there is a possibility that transients, due to the energy stored in the trans-
former, will exceed the maximum permissible non-repetitive peak reverse voltage,
see General Section for information on damping circuits in Data Handbook Part SCla.

1) Measured under pulse conditions to avoid excessive dissipation.

November 1975 J l l 3




BYX97

SERIES
60 7272282 .1
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BYX97
SERIES

7272284 .1

1000
maximum permissible non-repetitive
1 \ r.m.s. forward current based on
FS(RMS) sinusoidal currents ( f = 50 Hz )
(A)
I N " Itsm
Tesm
750 \ — N\ " lrsirms)
' time
\\ with reapplied VRWMmax
N
500
N
\\ o, -
T;=150°C prior to surge
250 -
—
V--\‘
20’3 1072 107" 1 . 10
duration (s)
300 7272285
—T=25°C
~——T;=150°C
Ie
A
(A typ-tmax
1 Y
200 v
/]
v
T
M
4
7
U
7
¥i
100 1/
y
11 4
717
2 4
drdv
/] /]
34
/
00 A
Yovewm 2
5

November 1975




BYX97
SERIES

7272283
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BYX98 SERIES

[ =
RECTIFIER DIODES ©

Silicon rectifier diodes in DO-4 metal envelopes, intended for use in power rectifier
applications.

The series consists of the following types:

Normal polarity (cathode to stud): BYX98-300 to 1200.

Reverse polarity (anode to stud): BYX98-300R to 1200R.

QUICK REFERENCE DATA
BYX98-300 |600 1200
BYX98-300R [ 600R | 1200R
Repetitive peak reverse voltage VRRM Mmax. 300 |600 I 1200V
—_———
Average forward current Ig AV) max. 10 A
Non-repetitive peak forward current Irsm max. 75 A
MECHANICAL DATA Dimensions in mm
DO-4: Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats: 9.5 mm
1,0
08
_ 40
L10 3¢2UNF ] max an
483 l?z f71 1 l \
max 4] O ?ndx' @
Iy I B \\ Y
{ S
1,'6 NG
1.98 min
max ™™ [ «—110
w32
max
‘_9,3_.
max
« 15 20,3 -
10,7 max  7zs3ss.2
Net mass: 6 g Torque on nut: min. 0.9 Nm
Diameter of clearance hole: max. 5.2 mm 9 kg cm)
Accessories supplied on request: max. 1.7 Nm
56295 (PTFE bush, 2 mica washers, plain washer, tag) (17 kg cm)

The mark shown applies to the normal polarity types.

% Products approved to CECC 50 009-004, available on request

January 1980 1




BYX98
SERIES

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

Voltages BYX98-300(R) | 600(R) | 1200(R)
Non-repetitive peak reverse

voltage (t = 10 ms) VRSM max. 300 600 1200 A%
Repetitive peak reverse

voltage (6 <0,01) VRRM max. 300 600 1200 v
Crest working reverse voltage VRwM  max. 200 400 800 V
Continuous reverse voltage VR max. 200 400 800 v

—

Currents
Average forward current (averaged over

any 20 ms period) up to Ty, = 97 °C IrAv) max. 10 A

at Ty = 125 °C IFAV) max. 6 A

R.M.S. forward current Ip®rMs) — max. 16 A
Repetitive peak forward current IprM max, 75 A
Non-repetitive peak forward current

(t = 10 ms; half sine-wave) Tj = 150 9C prior to surge;

with reapplied VR wMmax Iesm max. 75 A
1%t for fusing (t = 10 ms) 2t max. 28 Als
Temperatures
Storage temperature T stg =55 to+150 ©C
Junction temperature T; max, 150 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 50 OC/W
From junction to mounting base Rth j-mb = 3 oc/w
From mounting base to heatsink

with heatsink compound Rth mb-h = 0,5 °c/mw

without heatsink compound Rth mb-h = 0,6 oC/W
Transient thermal impedance;t = 1 ms Zth j-mb = 0,3 Oc/w

2 February 1978



BYX98
SERIES

CHARACTERISTICS

Forward voltage
Ip =20 A; Ty =25 °C Vg < L7 v b

Reverse current

VR = VRWMmax; Tj = 125 °C Iy < 200 A

OPERATING NOTES

1. The top connector should neither be bent nor twisted; it should be soldered into the

circuit so that there is no strain on it.
During soldering the heat conduction to the junction should be kept to a minimum.

2. Where there is a possibility that transients, due to the energy stored in the trans-
former, will exceed the maximum permissible non-repetitive peak reverse voltage,
see General Section for information on damping circuits in Data Handbook Part SCla.

7272256 1

single phase: a= 1,6 IF (RMS) interrelation between the power (derived
3-phase ra=175 a= ——— from the left-hand graph} and the maxi-
6-phase :a=24 IF(AV) mum permissible temperatures
20 90
P
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1) Measured under pulse conditions to avoid excessive dissipation.




BYX98
SERIES

7272257.1
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BYX98
SERIES
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BYX99 SERIES

RECTIFIER DIODES g

Silicon rectifier diodes in DO-4 metal envelopes, intended for use in power rectifier

applications.

The series consists of the following types:

Normal polarity (cathode to stud): BYX99-300 to 1200.
Reverse polarity (anode to stud): BYX99-300R to 1200R.

QUICK REFERENCE DATA

BYX99-300 600 | 1200
BYX99-300R | 600R | 1200R

20 leoo 1200 v

Repetitive peak reverse voltage VRRM max.
Average forward current IF( AV) max. 15 A
Non-repetitive peak forward current IpsMm max. 180 A

MECHANICAL DATA Dimensions in mm

DO-4; Supplied with device: 1 nut, 1 lock-washer
Nut dimensions across the flats: 9.5 mm

10
08
->| -
10-32UNF "‘;(,?X
483
max Ly : OSE
¢ r Buys
16
1,98 min
max > [
— 32 -
max
« 33,
max
- N5 _ Ll 20,3
10,7 max  7zes3ss.2

Net mass: 6 g Torque on nut: min. 0.9 Nm

Diameter of clearance hole: 5.2 mm 9 kg cm)
Accessories supplied on request: max. 1.7 Nm
(17 kg cm)

56295 (PTFE bush, 2 mica washers, plain washer, tag)
The mark shown applies to the normal polarity types

e Products approved to CECC 50 009-005, available on request

January 1980




BYX99
SERIES

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

Voltages BYX99-300(R) | 600(R) | 1200(R)
Non-repetitive peak reverse

voltage (t = 10 ms) VRSM max. 300 600 1200 A%
Repetitive peak reverse

voltage (6 <0,01) VRRM max. 300 600 1200 A%
Crest working reverse voltage VRWM max. 200 400 800 v
Continuous reverse voltage Vr max. 200 400 800 A%

————

Currents
Average forward current (averaged over

any 20 ms period) up to Tyyp = 129 °C IRAV) max. 15 A
R.M.S. forward current IF(RMS) max. 24 A
Repetitive peak forward current IFRM max. 180 A

Non-repetitive peak forward current
(t = 10 ms;half sine-wave) Tj =175 O°C prior to surge;

with reapplied VR WMmax Ipsm max. 180 A
12t for fusing (t = 10 ms) 12 max. 162 AZs
Temperatures \
Storage temperature Tstg -55to+175 OC
Junction temperature Tj max. 175  °C
THERMAL RESISTANCE
From junction to ambient in free air R¢h j-a = 50 ©°C/W
From junction to mounting base R¢h j-mb = 2,3 o°c/mw
From mounting base to heatsink

with heatsink compound Rth mb-h = 0,5 O°c/mw

without heatsink compound Rthmb-h = 0,6 °C/w
Transient thermal impedance; t = 1 ms Zin j-mb = 0,13 oc/w

2 February 1978



BYX99

SERIES
CHARACTERISTICS
Forward voltage
Ip =50 A; Tj =25 °C Vg < 1,55 Vv b
Reverse current
VR = VRWMmax; Tj = 125 oc Iy < 200 pA

OPERATING NOTES

1. The top connector should neither be bent nor twisted; it should be soldered into the
circuit so that there is no strain on it.

During soldering the heat conduction to the junction should be kept to a minimum.

2. Where there is a possibility that transients, due to the energy stored in the trans-
former, will exceed the maximum permissible non-repetitive peak reverse voltage,
see General Section for information on damping circuits in Data Handbook Part SCla.

1) Measured under pulse conductions to avoid excessive dissipation.
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BYX99
SERIES
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BYX99
SERIES

7272549
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J L1N3879 to IN3882

FAST SOFT-RECOVERY RECTIFIER DIODES ‘é

Silicon diodes, each in a DO-4 metal envelope, featuring non-snap-off characteristics, and intended for
use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier applications.
The series consists of the following types:

Normal polarity (cathode to stud): 1N3879, 1N3880, 1N3881 and 1N3882.

Reverse polarity (anode to stud): 1TN3879R, 1N3880R, 1N3881R and 1N3882R.

QUICK REFERENCE DATA

1N3879(R)| 1N3880(R)| 1N3881(R) | 1N3882(R)

Repetitive peak reverse voltage VRRM max. 50 ( 100 [ 200 | 300 v
Average forward current IF(AV) max. 6 A
Non-repetitive peak forward current IFSM max. 80 A
Reverse recovery time trr < 200 ns
MECHANICAL DATA Dimensions in mm
DO-4
1,0
0,8
- 40
10-32UNF max
P
483
L8 ¢ Q SYI
Y
15|
min
1,98
max ™ |
32
max
93
~max ~
« 15 _ g 20,3
10,7 max  7zes3ss.2
Net mass: 69 Torque on nut: min. 0,9 Nm
Diameter of clearance hole: max. 5,2 mm (9 kg cm)
. . . max. 1,7 Nm
Accessories supplied on request: (17 kg cm)

56295 (PTFE bush, 2 mica washers, plain washer, tag)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 9,5 mm

The mark shown applies to the normal polarity types.

% Products approved to CECC 50 009-006, available on request.
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IN3879 to IN3882

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

Voltages

\
Non-repetitive peak reverse voltage 1IN3879(R) | 1N3880(R) l IN3881(R) l IN3882(R)

(t <10 ms) VRSM max. 100 150 250 350 V
Repetitive peak reverse voltage

(6 =0,01) VRRM max. 50 100 200 300 V
Crest working reverse voltage Vgyypj max. 50 100 200 300 V
Currents

Average on-state current assuming zero
switching losses (averaged over any 20 ms period)

up to Ty = 100 ©C IrAV) max. 6 A
at Typ = 125 °C IR(AV) max. 3,5 A

R.M.S. forward current IpRMS)  max. 10 A
Repetitive peak forward current IFRM max. 75 A
Non-repetitive peak forward current

Tj = 150 °C prior to surge;

half sine-wave with reapplied VR WMmax;

t = 10 ms IrsMm max. 75 A

t=8,3 ms IrsMm max. 80 A
12t for fusing (t = 10 ms) 12¢ max. 28 Als
Temperatures
Storage temperature Tstg -65 to+175  °C
Operating junction temperature Tj max. 150 ©°C
THERMAL RESISTANCE
From junction to ambient in free air Rep j-a = 50 °C/wW
From junction to mounting base Rh j-mb = 4,4 OC/W
From mounting base to heatsink Rth mb-h = 0,5 OCc/w
Transient thermal impedance; t = 1 ms; § = 0 Zth j-mb = 1 o°c/w

2 February 1978



IN3879 to IN3882

CHARACTERISTICS
Forward voltage Ly
Ip= 6A;T;=25°C Vg < 1,4V
Reverse current
VR = VRWMmax; Tj =125 °C IR < 3 mA
Reverse recovery when switched from
Ip=1AtoVg =30V;
—-dlg/dt = 35 A/ps; Tj =25 90C
Recovery time ter < 200 ns
Ip=2AtoVR =30V;
-dlp/dt =20 A/ps; Ty =25 oC
Recovery charge Qs < 250 nC
IF:lAtOVR =30V;
-dlp/dt =2 A/us; Tj =25 0C
Max. slope of the reverse recovery current |dIR/dt| < 5 A/ps
I
F 1
dIe
ot
7270734.2
Ir
1) Measured under pulse conditions to avoid excessive dissipation.
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IN3879 to IN3882

15 7272721
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IN3879 to IN3882

7272723
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IN3879 to IN3882
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J tN3889 to IN3892

[ —
FAST SOFT-RECOVERY RECTIFIER DIODES ©

Silicon diodes, each in a DO-4 metal envelope, featuring non-snap-off characteristics, and intended for
use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier applications.

The series consists of the following types:

Normal polarity (cathode to stud): 1N3889, 1N3890, 1N3891 and 1N3892.
Reverse polarity (anode to stud): 1N3889R, 1N3890R, 1N3891R and 1N3892R.

QUICK REFERENCE DATA

1N3889(R) | 1N3890(R) | 1N3891(R) | 1N3892(R)

Repetitive peak reverse voltage VRRM max. 50 l
Average forward current

Non-repetitive peak forward current

Reverse recovery time

[ 200 | 300 v
max. 12 A
max. 150 A
< 200 ns

MECHANICAL DATA

DO-4
10-
08
‘D, -+
10-32UNF L0
v
4,83
max ¢
4 -l
1,6
min
1,98
max ~ [
_»]32
max
« 93 4|
max
— N5 __le 203 -
10,7 max  7z6s3ss.2

Net mass: 6g
Diameter of clearance hole: max. 5,2 mm

Accessories supplied on request:
56295 (PTFE bush, 2 mica washers, plain washer, tag)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 9,5 mm

The mark shown applies to the normal polarity types.

e Products approved to CECC 50 009-007, available on request

Dimensions in mm

Torque on nut: min. 0,9 Nm
(9 kg cm)

max. 1,7 Nm

(17 kg cm)
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1IN3889 to IN3892

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

Voltages
Non-repetitive peak reverse voltage IN3889(R) ' IN3890(R) | IN389L(R) | IN3BIAR)

(t =10 ms) VRSM max. 100 150 350 V
Repetitive peak reverse voltage

(6 =0,01) VRRM max. 50 100 300 V
Crest working reverse voltage VRwmM max. 50 100 300 V
Currents
Average on-state current assuming zero

switching losses (averaged over any 20 ms period)

up to Tpyp = 100 °C IF V) max. 12 A

at Ty = 125 °C IF(AV) max. 7 A

R.M.S. forward current IF(RMS)  max. 20 A
Repetitive peak forward current IrrRM max. 140 A
Non-repetitive peak forward current

Tj = 150 oC prior to surge;

half sine-wave with reapplied VR wMmax;

t =10 ms IrsM max. 140 A

t=28,3 ms Irsm max. 150 A
12t for fusing (t = 10 ms) 12¢ max. 100 AZs
Temperatures
Storage temperature Tstg -65to +175 ©°C
Operating junction temperature T j max. 150 °C
THERMAL RESISTANCE
From junction to ambient in free air Ren j-a = 50 ©°C/W
From junction to mounting base Rth j-mb = 2,2 °C/W
From mounting base to heatsink Rth mb-h = 0,5 °Cc/w
Transient thermal impedance; t=1ms; 6 =0 Zth j-mb = 0,8 °C/w

2 February 1978



1IN3889 to IN3892

CHARACTERISTICS

Forward voltage 1)

Ip =12A;T; =25°C Vg < L4 v
Reverse current
VR = VRWMmax: Tj = 125 °C IR < 3 mA
Reverse recovery when switched from
Ip=1AtoVR =30V;
-dIF/dt = 35 A/ps; Tj = 25 °C
Recovery time trr < 200 ns
Ip=2AtoVR =30V;
-dIp/dt = 20 A/ps; Tj=25°C
Recovery charge Qs < 250 nC
IF=1AtoVR =30V;
~dlp/dt = 2 A/ps; Tj = 25 °C
Max. slope of the reverse recovery current |dIR /at| < 5 A/p
1
F 1
dIe
at
-ty —
y time
!
de 0% 500
Q. at
7270734.2
Ir
1) Measured under pulse conditions to avoid excessive dissipation.
3




1IN3889 to IN3892

7272640
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IN3889 to IN3892

150 7272611 .1
\ maximum permissible non-repetitive
\ Irsm r.m.s. forward current based on
I \ sinusoidal currents ( f = 50 Hz )
FS(RMS) Ig o — 1
{A) N FSM
\C ~ N\~ " Irsirms)
AN -
100 ‘ time
) \- with reapplied VRWMmax
\,
N\
AN
AN
N
\\
AN
50
~_Tj=150 °C (prior to surge)
—
T —
\N
0 -3 -2 —1
10 10 10 ' duration (s) 10
102 7272691
Zeh j-mb : |
Oy
(°C/W) —>{tple— 5- tp
la—T—»! T
10
65=1
| -
1 B ausil
6=034
Pad
101
10-2
10-5 104 1073 10-2 10~1 1 gys) 0
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1IN3889 to 1N3892J L

{1 N 11 s

5, S L T £y _j:'\'« { yd

20 O,q T N2 Bl T/
S %0 o RING oS, o
Yy
lo’q/,us f T
il 113
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-
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1 ] == N[

5 I~ 1L
28 ST 200, 1
T
{ 4
5 Ool/—»—'

PR(AV)
(W)
LLi7s

NOMOGRAM
Power loss APR(ay) due to switching only (to be added to steady state power losses).

Ig = forward current just before switching off; Tj = 150 °C

- tp— )
time

dIF/ 10%

'F

Ve

Y
R 7277074
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1N3899 to IN3903

FAST SOFT-RECOVERY RECTIFIER DIODES

Silicon diodes in DO—5 metal envelopes, featuring non-snap-off characteristics. They are intended

for use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier applications.
The series consists of the following types:

Normal polarity (cathode to stud): TN3899, 1N3900, 1N3901, 1N3902, 1N3903.

Reverse polarity (anode to stud), TN3899R, 1N3900R, 1N3901R, 1N3902R, 1N3903R.

QUICK REFERENCE DATA

1N3899(R)| 3900(R)| 3901 (R)|3902(R) |3903(R)

Repetitive peak reverse
voltage VRRM max. 50 100 200 300

400 V
—
Average forward current  Ig(pay) max. 20 A
Non-repetitive peak
forward current lesm max. 225 A
Reverse recovery time ter < 200 ns
MECHANICAL DATA Dimensions in mm
Fig.1 DO—5; Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 11.1 mm
15,3 max
Vi
inx28UNF [ 38
( Y min
' u v
6,35 | i | 8.0
max T ¢~ __—(’ max
' u N
M v 30l
min
fi
22 | | (flat)
max — 70—
|50
max
- 15 e 25,4 ol 72755061
10,7 max
Net mass: 22 g Torque on nut:
Diameter of clearance hole: max. 6.5 mm min, 1.7 Nm (17 kg cm)
Accessories supplied on request: max.2.5 Nm (25 kg cm)

56264A {mica washer, insulating ring, tag)
The mark shown applies to normal po'irity types.
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1IN3899 to IN3903

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

Voltages
1N3899(R){3900(R)}3901{R}}3902{R})|3903(R)

Non-repetitive peak reverse

voltage (t < 10 ms) VRSM  max. 75 200 300 400 500 V
Repetitive peak reverse

voltage (6 <0.01) VRRM max. 50 100 200 300 400 V
Crest working voltage VRWM max. 50 100 200 300 400 V
Currents

Average on-state current assuming zero
switching losses (averaged over any 20 ms period)

up to Tpp = 100 ©C IF(AV) max. 20 A

atTpp=125°C IF(AV) max. 10 A
R.M.S. forward current IF(RMS) max. 30 A
Repetitive peak forward current IFRM max. 100 A
Non-repetitive peak forward current

Tj=150 OC prior to surge;

half sine-wave; with reapplied VRWMmax:

t=10ms IESM max. 200 A

t=83ms IFsm max. 225 A
12t for fusing {t = 10 ms) 12¢ max. 210 Als
Temperatures
Storage temperature Tstg —65 to 175 oc
Operating junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 1.5 oc/w
From mounting base to heatsink

with heatsink compound Rth mb-h = 0.3 oc/w
Transient thermal impeadance; t= 1 ms Zth jmb = 0.3 oc/w

2 July 1979



Fast soft-recovery rectifier diodes

IN3899 to IN3903

CHARACTERISTICS

Forward voltage

I|:=20A;Tj=25°C VE < 1.4
Reverse current

VR = VRWMmax: Tj= 100 °C IR < 6
Reverse recovery when switched from

Ig=1Ato VR =30 V; —dIg/dt= 35 A/us; Tj=25 oC

Recovery time trr < 200

IE=2Ato VR >30V; —dig/dt=20 A/,us;Tj =2590C

Recovered charge Qg < 250
Maximum slope of the reverse recovery current

when switched from I =1 Ato VR 230 V;

—dlip/dt=2 A/us; T;= 25 °C |dIR/dt| < 5

1
F I
dIe
dt
-t —
¢ time
prem——————
102/0 T
% 100
QS
7270736 Zl
Ig
D8403
Fig.2 Definitions of t; and Qg.

*Measured under pulse conditions to avoid excessive dissipation.

V*

mA

ns

nC

Alus

July 1979




1N3899 to IN3903

SINUSOIDAL OPERATION

P D8413
Tmb
(W) (°c)
157 2
1.9 3
30 / AN % 105
a=2.8 N, \ &
/ / N .
(77 N \2
20 // z \ 120
[/ § N \
/ I TN A
/ { N \L
// N AN
.
10 // ™N . \\ \\ 13
'/, AANAN °
V// a NG
/4 SNAN
\\Y
0 | 150
0 10 20 30l0 50 100 150
'Fav)(A)

Tamb(0 9

Fig.3 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power dissipation excluding switching losses.

a= form factor = Ig (RMS)/IF(AV).
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Fast soft-recovery rectifier diodes

IN3899 to IN3903

SQUARE WAVE OPERATION

P

(W)

50

40

30

20

10

D841 4
Tmb
(°c)
75
1.0
A A )
ZN\ At
/ Az 90
05 <
A )
o
02H-+A @,
.
v » o 106
1'1 & \‘E T
p '1'
5=0.1 / y . LA 2 N\
y S 120
P | NG N\
SN WA
. NN H 135
" .y
V4 N
150
0 10 20 3010 50 100 150
IF(av)iA) Tamb(*C)

Fig.4 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power dissipation excluding switching losses.

b 71

e

-—

t
_p
| b=

v/

I
Lawd

T
L—wd

'e(av) = 'F(RMS) X V8

July 1979

o




IN3899 to IN3903

300 8415

lEs(RMS)

(A)
AN
N 'esm
200
N
~N
\\
N
100 N
e N
N——

0

10-3 10-2 10~ 1 duration (s) 10

Fig.5 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents

{f =50 Hz); Tj = 150 OC prior to surge; with reapplied VRWMmax-

'F ~Esm
/\:'FS(RMS)

time

-]
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Fast soft-recovery rectifier diodes

1IN3899 to IN3903

. D8416
e [T
(A) 11+
max VF ]
I
40 7
L]
I
30 4 +
20 f
J i
/
10 |-
F—+ + 7 + -+ o+
4t At S
bt ’ -+ 4+
r,,_:;' /.’11+$»4++r*,<
0 e . Fig.6 —— Tj=250C; — — —T;=150°C
0 0.5 1 1.5 Ve(V)
D8417
10 r
Zin j=mb 1
(°C/W)
‘_______.
1
-l 1
/
10~!
10-2
.
|
10-3
10-5 10~4 10-3 10—2 10! 1 time(s) 10
Fig.7
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1IN3909 to IN3913

FAST SOFT-RECOVERY RECTIFIER DIODES

Silicon diodes in DO—5 metal envelopes, featuring non-snap-off characteristics. They are intended for
use in high-frequency power supplies, thyristor inverters and multi-phase power rectifier applications.
The series consists of the following types:

Normal polarity (cathode to stud): TN3909, TN3910, TN3911, TN3912, TN3913,

Reverse polarity (anode to stud): TN3909R, 1N3910R, TN3911R, TN3912R, 1N3913R.

QUICK REFERENCE DATA

1N3909(R)| 3910(R)| 3011(R) [3012(R) | 3013(R)

Repetitive peak reverse

voltage VRRM  max. 50 100 200 300 400 V
——
Average forward current  lp(ay) max. 30 A
Non-repetitive peak
forward current IFsSMm max. 300 A
Reverse recovery time ter < 200 ns
MECHANICAL DATA Dimensions in mm

Fig.1 DO-5; Supplied with device: 1 nut, T lock-washer
Nut dimensions across the flats: 11.1 mm

15,3 max
i inx28UNF [ 1 38
/ (1 — 4 4 Tlmin[*
\ N .
6,35 1 ; 1] 8,0
max | 1¢-; _{ [ max
4 | 4
FRETI
1 min
(flat)
2,2 -
max -—— 170 —
|50
max
- 11,5 - 25,4 —  w| 7275506
10,7 max
Net mass: 22 g Torque on nut:
Diameter of clearance hole: max. 6.5 mm min. 1.7 Nm (17 kg cm)
Accessories supplied on request: max. 2.5 Nm (25 kg cm)

56264A (mica washer, insulating ring, tag)
The mark shown applies to normal polarity types.

July 1979 1




1N3909 to IN3913

RATINGS

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

Voltages
1N3909(R)|3910(R)|3911(R) |3912(R)}| 3913(R)}

Non-repetitive peak reverse

voltage (t= 10 ms) VRsMm  max. 75 200 300 400 500 V
Repetitive peak reverse
voltage (8 <0.01) VRRM  max. 50 100 200 300 | 400 V
Crest working voitage VRwWM max. 50 100 200 300 400 V
« .
Currents

Average on-state current assuming zero
switching losses (averaged over any 20 ms period)

up to Ty = 100 °C IF(AV) max. 30 A

at Typ=125°C IE(AV) max. 15 A
R.M.S. forward current IE(RMS) max. 45 A
Repetitive peak forward current IERM max. 125 A
Non-repetitive peak forward current

Tj= 150 OC prior to surge;

half sine-wave with reapplied VRwMmax:

t=10ms IESm max. 275 A

t=83ms 133V max. 300 A
12t for fusing (t= 10 ms) 12¢ max. 375 AZg
Temperatures
Storage temperature Tstg —65 to 175 oC
Operating junction temperature Ti max. 150 oc
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 1.0 oc/w
From mounting base to heatsink

with heatsink compound Rth mb-h = 0.3 oc/w
Transient thermal impedance; t= 1 ms Zth j-mb = 0.2 oc/w

2 July 1979



Fast soft-recovery rectifier diodes 1N3909 to IN3913

CHARACTERISTICS

Forward voltage
IF=30A;Tj=25°C Vg < 1.4 V¥

Reverse current
VR = VRWMmax: Tj = 100 °C IR < 10 mA

Reverse recovery when switched from
IF=1Ato VR =>30V;—dlg/dt =35 Alus; Tj =250C

Recovery time ter < 200 ns
lg=2Ato VR >30V; —dIg/dt=20 A/us; Tp= 2590C
Recovered charge Qg < 250 nC

Maximum slope of the reverse recovery current
when switched from Ig =1 Ato VR 230 V;

—dIg/dt=2 Alus; Ti =250C Ile/dtI < 5 Alus
I
F 1
d_IF
dt
\ -t ————
! y time
!
de % 500
Q. dt l
72707362
Ig
D8403

Fig. 2 Definitions of t,. and Q.

*Measured under pulse conditions to avoid excessive dissipation.
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IN3909 to IN3913

SINUSOIDAL OPERATION
p

T T — T T
Ft-t ot - R B e BRI mb
(W) . % B I A,.j T, ..‘*._,‘[v e+ + (°C)
) Lo
157 444 ¢ 4bti -
50 i A D] 100
% L PSR | RSN
1.9 TS L
40 ; A\ s ———110
X 1 be 44— o T
2.8 A s N+ 4+ N @,
4.0 NS
a=4. N 2
30 : SEA W 2 1120
T 11 9'4 T v! T ‘ v "7
V. [+ v
! 1INV
20 A/ & + “5 +— 130
p o/ 4 NA VA '
’('_ /A7 S \ \j .
e
10 -7 + N 140
! !
! A <
o L T ! 1 TN 150
0 10 20 3olo 50 100 150
’ Ir(av)(A) Tamb("C)

Fig. 3 The right-hand part shows the interrelationship between the power {derived from the left-hand
part) and the maximum permissible temperatures. '
P = power dissipation excluding switching losses.

a= form factor = I (RMS)/1F(AV)-
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Fast soft-recovery rectifier diodes 1N3909 to IN3913
{

SQUARE-WAVE OPERATION
D8409
P T
P
/1.0 £
60 / \% 90
05| / \
\
\ "¢
o
0.2 / \ 2
4 / 2
° CATAVI 4 N \ A\ e
/ NIEAN \
/ N N \
AN N\ N
[/ /L s D
, / ;‘\ \\
20 7 P \ 130
/ 4 S
/ NONININL
/ N
N
0 150
0 20 40 60l0 50 100 150
IFav)(A) Tamb(°C)

Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.
P = power dissipation excluding switching losses.

\% Lomd buad

IE(av) = F(RMS) X V8
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IN3909 to IN3913

400 08410
'Es(Rms)
(A) \‘ ,
300 \\ FSM
™
200 \
\\
100
0
10-3 10~2 10~! 10  duration (s) 1

Fig.5 Maximum permissible non-repetitive r.m.s. forward current based on sinusoidal currents

{f=50 Hz); Tj = 150 ©C prior to surge; with reapplied VRWMmax.
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Fast soft-recovery rectifier diodes IN3909 to IN3913
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BZV15
SERIES

VOLTAGE REGULATOR DIODES

A range of voltage regulator diodes in plastic envelopes intended for use as voltage
stabilizers in power supply circuits.
Normal and reverse polarity types are available: BZV15-C10(R) to C75(R).

QUICK REFERENCE DATA
Working voltage range (5% range) Vz mom. 10te75 V
Total power dissipation at Ty =25 0C Ptot max. 2,2 W
at T, = 82 0C Peor max. 15 W
Junction temperature T; max. 150 °cC
MECHANICAL DATA Dimensions in mm
SOD-38

l<—— 11,0 max —>\

3
2
— ¥

e
metal base ’ ) .
plate - ‘ : 1
18,0
max
) : 4 max
1 not tinned
145 |
min ,
0,65 !
¥ | H max " }| ,
-+ 50 |= —» 3’1 - ‘—» 4—"1."3"
2'5_’ - 72600015
Net mass; 2,5 g Torque on screw: min. 0,95 Nm
Accessories: (9,5 kg cm)
supplied with device : washer max. 1,5 Nm
available on request : 56316 (mica insulating washer) (15 kg cm)

Tag 1 is connected to the metal base-plate, which should be mounted in contact with the
heatsink used.

—
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BZV15
SERIES

POLARITY OF CONNECTIONS

BZV15-C10 | BZV15-CI10R

to C75 to C75R
Base-plate : cathode anode
Tag 1 : cathode anode
Tag 2 : anode cathode

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

Currents

Average forward current (averaged

over any 20 ms period) at Tpy, = 82 °C IF(AV) max. 7,5 A

Repetitive peak forward current IFRM max. 50

Power dissipation

Total power dissipation at T, = 25 OC (method a) Peot max. 2,2 W
at Tpyp = 82 OC Peot max. 15 W
Non-repetitive peak reverse power dissipation
Tamb = 25 °C; t = 1 ms (square pulse) Pzom max. 400 W
Temperatures
Storage temperature Tstg -55to+125 OC
Junction temperature T max. 150 ©C

SOLDERING AND MOUNTING NOTES

1.
2.

The devices may be soldered directly into the circuit.

The maximum permissible temperature of the soldering iron or bath is 270 °C;
contact with the joint must not exceed 3 seconds.

. The devices should not be immersed in oil, and few potting resins are suitable for

re-encapsulation. Advice on these materials is available on request.

. Leads should not be bent less than 2,5 mm from the seal; exert no axial pull when

bending.

. Soldered joints must be at least 2,5 mm from the seal.

. For good thermal contact heatsink compound should be used between base-plate and

heatsink.

November 1975
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BZV15

SERIES
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 4,5 O°C/wW
Transient thermal impedance; t = 1 ms Zth j~-mb = 0,3 oCc/w
Influence of mounting method
1. Heatsink operation
From mounting base to heatsink
a. With heatsink compound Reh mb-h = 1,5 °C/W
b. With heatsink compound and
56316 mica washer Rth mb-h = 2,7 9C/W
c. Without heatsink compound Rh mb-h = 2,7 OC/W
d. Without heatsink compound
with 56316 mica washer Rih mb-n = 5 Oc/mw

2. Free air operation

The quoted values of Repy j-a should be used only when no other leads run to the tie-points.

From junction to ambient in free air -
mounted on a printed circuit board
at a = maximum lead length O
and with a copper laminate

a. > 1cm? Reh j-a =50 oC/W
b. < 1 cm?2 Rth j-a = 55 0C/W T
a
7262315.1

at a lead-length a = 3 mm O

and with a copper laminate
c. > 1lcm2 Rep j-a = 55 °C/W
d. < 1cm? R¢p j-a = 60 °C/W

—bla—ﬂ—

7262314
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BZVi15
SERIES

CHARACTERISTICS
Forward voltage at Ip=10A

Reverse current at Vg :%VZnom

Working voltage

Vz (V) )
atlz=1A
BZV15~.. min, max.,
C10(R) 9,4 10,6
Cl1(R) 10,4 11,6
C12(R) 11,4 12,7
C13(R) 12,4 14,1
C15(R) 13,8 15,6
atlz=0,5 A
C16(R) 15,3 17,1
CL8(R) 16,8 19,1
C20(R) 18,8 21,2
C22(R) 20,8 23,3
C24(R) 22,7 25,9
C27(R) 25,1 28,9
C30(R) 28 32
C33(R) 31 35
atlz=02 A
C36(R) 34 38
C39(R) 37 41
C43(R) 40 46
C47(R) 44 50
C51(R) 48 54
C56(R) 52 60
C62(R) 58 66
C68(R) 64 72
C75(R) 70 79

Tj = 25 OC unless otherwise specified

Differential
resistancel)
T gigs €

atlz=1A

atlz=05A

W NNN - e
OO U

atlz=02A

OOV 0NN U
NOoOoOoOOoOUnTo OO

—

[

Ve < 1,5 V
Iy < 50 pA

Temperature
coefficient
Sz (mvyoc)P

atlz=1A

atiz=02A

32,4
35,1
39,6
43,7
47,4
52,6
58,3
63,9
71,3

1) Measured by a pulse method with tp < 100 ps, duty cycle 6 < 0,001 and TJ- ~ 25 °C,

” November 1975



BZV15
SERIES
3 1287243 1272278
20
P tot
(W) P‘lot
(w)
2 mounting method a 15
N vl b;C \
A
‘\ j
NN
N
AR 10
N
1
R \
NN 5
N
]
g " 00 50 100 150
25 75 Tamp (°C) 125 -
102 7272277
Zth j-mb
(°c/w)
10
1
1
-
.
” H -
10~1
10~2 :
Ll 1073 1072 10! 1 0 102
time {s)
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BZV15

SERIES
102 7259790 15 VzVl 125 10 7v510_3
typical values BZV15-C10 | typical values
P ~ dynamic characteristics
e
Sz 7
(mV/°C
/°cl 1072
/ Tj=150°C 25°C
y, I;=1A
/7 200 mA
10 ,/ / 1071
7
/
7
1
Iz
(A)
¥
f 1
1 £ 10
7289793
0 25 50 v, (V) 75
40 VzV) 378 35 32,50 , 90 Vz{V] g5 80 7510 s
10 -
BZV15-C33 | typical values BZV15-C75| typical values
dynamic characteristics dynamic characteristics
1072 10-2
Tj=150°C 25°C Tj=150°C 25°C
10-1 101
]
| 1 ]
"’ f
,’ 1 1
/
4 Iz 17
(A) / (A)
-
7269791 10 7269792 10
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BZW10 SERIES

TRANSIENT SUPPRESSOR BRIDGES

Plastic encapsulated bridge assembly comprising four silicon double diffused transient suppressor
diodes. It is specifically intended for use as line polarity guard and transient protection element in
telephony equipment, and as suppressor element in electrical and electronic equipment in general.

QUICK REFERENCE DATA

BZW10-12

Input stand-off voltage V) max. \%
Output clamping voltage Vo(cL) < \Y%
Non-repetitive peak clamping current llcLysm  max. A
Output voltage Vo > \Y
'MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-28

chamfer to

indicate positive

— 1 | ———

508} ?

5'08L- ”1‘2" —————

5,08 | ‘ __L 05
" S ?rﬁax
—»|53 L— —»' 10 max |<— 19 min —»I 7275526

max

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

August 1979




BZW10 SERIES

RATINGS

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

Input stand-off voltage (note 1) Vi
Average output current
(averaged over any 20 ms period) lo(av)
Non-repetitive peak clamping current
full load prior to surge (see nate 2) licL)sm
—> Storage temperature Tstg
—> Operating ambient temperature Tamb

THERMAL RESISTANCE
From junction to ambient Rth j-a

CHARACTERISTICS
~>Tamb = —25 to +85 OC

Output voltage
V| = Vimax: l0 =10 mA Vo

Output clamping voltage at [(cL)sm
at rated load conditions Vo(cL)

Leakage current
V1| = Vymax: at rated load conditions IR

MOUNTING INSTRUCTIONS

BZW10-12 | 15
max. 12§ 15
max. 150 | 150
max. 50 | 40
—55 to +150
—25 to +85

60
> 10| 13
< 30 | 34
< 40 | 40

mA

ocC
ocC

oc/w

MA

1. The maximum permissible temperature of the soldering iron or bath is 270 OC; it must not be in

contact with the joint for more than 3 seconds.

2. Avoid hot spots due to handling or mounting; the body of the device must not come into contact

with or be exposed to a temperature higher than 150 ©C.

3. Exert no axial pull when bending the leads.

Notes

1.  The stand-off voltage is the maximum bridge input voltage permitted for continuous operation.
2.  Inaccordance with F.T.Z. requirement 10/700 with 2 kV test voltage: BZW10—12 and 1.6 kV:

BZW10—15 (see also page 3).
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Transient suppressor bridges J LBZW‘]O SER]ES

- 15 §2 25 §2 D8ag4
3
device
test
voltage “{Ig?r
O
Fig. 2 Test set-up in accordance with F.T.Z. 10/700
5 us
| -
100 7275527
few)
(%)
50
]
1
0
+—— 210 pus ——»1

time {us)
Fig. 3 Output clamping current as a function of time.
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For full information see BZX70 data sheet BZW70 SERIES

TRANSIENT SUPPRESSOR DIODES

A range of diffused silicon diodes in a plastic envelope intended for use in the protection
of electrical and electronic equipment against voltage transients,
The series consists of the following types: BZW70-5V6 to BZW70-62.

QUICK REFERENCE DATA

Stand-off voltage (15% range ) * VR 5,6t0 62 V
Reverse breakdown voltage ' V(BR)R 6,4t0 70 V

Non-repetitive peak reverse power
dissipation; exponential pulse PRSM max. 700 W

* The stand-off voltage is the maximum reverse voltage recommended for
continuous operation; at this value non-conduction is ensured.

MECHANICAL DATA Dimensions in mm

/ not tinned \
SOD-18 L = <4

~max max
k ¥

Iu:{_____ — 0%
‘ ——fmax.

« 65 _, j . 24 - 12,5 : 2 -
max min max | min 7269747

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).

December 1979 1




BZW70 SERIESJ |

CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Tamp = 25 °C

clamping non-repetitive reverse current
voltage a peak reverse at recommended
tp= 500 us current ~ stand-off voltage
exp. pulse
V(CL)R IRSMm 'R VR BZW70-...
\Y) A mA . \Y ’
typ. max. max.

9 10 20 0.5 ) 5.6 i 5V6
10 11.2 20 0.5 6.2 6V2
1M1 125 20 05 1 e 6V8
12 14 20 0.1 7.5 7V5

13.5 15.5 20 0.1 ‘ 8.2 8v2
15 17.5 20 0.1 9.1 9Vv1
17 19 20 0.1 ) 10 10
19 21 20 0.1 11 1
21 23" 20 0.1 : 12 12
23 26 20 0:1 13 13
22 26 10 0.1 15 15
25 29 10 0.1 16 16
28 33 10 0.1 18 ) 18
32 38 10 0.1 20 .20
36 43 10 0.1 22 22
41 48 10 0.1 24 i 24
47 54 10 0.1 27 27
44 52 5 0.1 30 30
49 58 5 0.1 33 33
56 65 5 01 - 36 36
63 72 5 0.1 39. 39
71 82 5 0.1 43 43
80 93 5 0.1 47 47
89 104 5 0.1 51 51
98 116 5 0.1 ) 56 56

104 116 5 0.1 oL 62 62
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BZW86
SERIES

TRANSIENT SUPPRESSOR DIODES

A range of diffused silicon diodes in a DO-30 metal envelope intended for use in the pro-
tection of the electrical and electronic equipment against voltage transients.

The series consists of the following types:

Normal polarity (cathode to stud): BZW86-7V5 to 56

Reverse polatity (anode to stud) : BZW86-7V5R to 56R

QUICK REFERENCE DATA
Stand -off voltage (15% range) * VR 7,5 to 56 \%
Reverse breakdown voltage V(BR)R 9,4 to 64 v

Non -repetitive peak reverse power
dissipation; exponential pulse PrsM max. 25 kW

The stand-off voltage is the maximum reverse voltage recommended for continu-
ous operation; at this value non-conduction is ensured.

MECHANICAL DATA Dimensions in mm
DO-30 158

™ 148

.

r?né)x"' “'n':'uox 3 L7
v "j 4183 (*
: | SET
95 | w | DEIE

' ) : —t
1 x20 UNF 2 | BZW86-Blue insulating tube
4_31,00_> 23 | BZWB8B6R-Red insulating tube - 27—
g |
|

63,5 max
— lead bent at right —» 72608571
angles

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 19 mm

Diameter of clearance hole: max. 13 mm Torque on nut: min, 9 Nm
Net weight: 123 g (90 kgem)
The mark shown applies to the normal max. 17,5 Nm
polarity types. (175 kgem)

—
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BZW86
SERIES

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

Stand -off voltage * VR equal to type number suffix

Currents
Non-repetitive peak reverse current
Tj=25 OC prior to surge

tp = 10 ps; square pulse

BZW86-9V1(R) IRsMm max. 3700 A
BZW86-27(R) ) IRSM max. 1200 A
BZW86-56(R) IrsMm max. 700 A
tp =1 ms; exponential pulse
BZW86-9VI(R) IRsSM max. 1200 A
BZW86-27(R) Irsm max., 400 A
BZW86-56(R) IrsMm max. 250 A
Power dissipation
Repetitive peak reverse power dissipation
Tmb = 65 °C; f = 50 Hz;tp =10 ps (square
pulse; see also graphs on page 6) PrRM max, 50 kW
Non -repetitive peak reverse power dissipation
Tj = 25 °C prior to surge; exponential
pulse: see also graph on page 5
tp = 100 ps PRSM max. 60 kW
tp=1ms PRSM max. 25 kW
Temperatures
Storage temperature Tstg -55 to+175  °C
Junction temperature Tj max, 175 . oC
THERMAL RESISTANCE
From junction to mounting base Rth jomb = 0,3 °c/w
From mounting base to heatsink Rth mb-h = 0,1 °c/w
CHARACTERISTICS
Forward voltage
Ip = 500 A at Tj = 25 °C ' Vg < 1,5 v **

* The stand-off voltage is the maximum reverse voltage recommended for continuous
operation; at this value non-conduction is ensured.
** Measured under pulse condition.

2 May 1978



BZW86

SERIES
CHARACTERISTICS (continued)
Clamping voltages (exp. pulse) Reverse breakdown voltage
at T = 25 °C prior to surge; tp=500 pus | at Tj = 25 °c
VicLr M Visrr V)
typ. max. min.
BZW86 -7V5(R) 12 14 8,5
-8V2(R) 13 15,5 9,4
-9V1(R) 14 17 10, 4
~-10(R) 15,5 18,5 _ 11,4 _
-11(R) 17 20 Ip = 1000 A 124 Ig=104
-12(R) 18,5 22 13,8
-13(R) 20 24 15,3
-15(R) 23 27 16, 8
-16(R) 27 32 18,8
-18(R) 31 36 20,8
-20(R) 34 40 _ 22,8 _
-22(R) 37 43 Ip =500 4 25,1 | R=5A
-24(R) 40 47 28
-27(R) 44 52 31
-30(R) 47 55 34
-33(R) 51 60 37
-36(R) 55 65 40
-39(R) 60 70 B 44 _
~43(R) 66 77 Ig =250 A 48 g =24
-47(R) 72 84 52
-51(R) 78 92 58
-56(R) 85 102 64

The maximum clamping voltage is the maximum reverse voltage which appear across the
diode at the specified pulse duration and junction temperature.
See curves on pages 8 and 9 for square pulses and pages 10 and 11 for exponential pulses.
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BZW8é6 “

SERIES
CHARACTERISTICS (continued) Tj=25 OC unless otherwise specified
Peak reverse current

VRM = recommended stand -off voltage IrM < 2 mA
Temperature coefficient of clamping voltage S typ. +0,1 %/ °C
OPERATING NOTES

Heatsink considerations

(@) For non-repetitive transients, the device may be used without a heatsink for pul -
ses up to 10 ms in duration,

(b) For repetitive transients which fall within the permitted operating range shown in
the curves on page 6 the required heatsink is found as follows:

Tj max ~ Tamb

R¢h j-mb + Rth mb-h + Rth h-a =

Pg+6. PRRM
where Tj max =175 OC
Tamb = ambient temperature
Pg = any steady state dissipation excluding that in pulses
5 = duty factor (tp/T)
Rth j-mb =0,3 °C/W
Rthmb-h ~ =0,1°C/W

thus  R¢h h-a can be found.

4 July 1972



BZW86é6
SERIES
7262828
P square current pulse
(1:‘(3}\;[ - —- exponential current pulse
102 S
~J Tj=25°C
b SN 65 °C
DS LT~ 125 °C
S~ NS Kl T
p~d o~ -~
\\ ~._§ - ~. N:h'\
2 41 N~ N P~
NS
o DS
10— " 650C 0 TaT
—— o ~~ ~
— .125 C ~— - 1
prior to surge Y NS
N ™~
N \~‘ N L1
NN
N
\\H ™
1 T
10-2 1071 1 10 duration (ms) 102

Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of

its initial value, It is assumed that the energy content does not continue beyond twice this
time.
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BZW86
SERIES
2 7262825 2 7262824
10 =T T} 10:;;:--{— 10 1 -:{ FT : ‘_:[-‘-
p = I,_IQ - ~
PRRM e PRRM K
kW I kW
W TR T =65 9C NN
AN T~ - o
\ \\ N \\ Tmb—lzs C
10 . 10 AN
100 ps ™ \
‘ N o |
1 < X\ - 100 ps——
Y N, —
\ \‘ » \ \ \
VN NS NN
N T N
1 LAY N 1y \\ >
; 1 msT] : 3
L1 X10 ms = - “ = =4
\ 1l ms
‘JJ‘IO ms > ]
1071 1071
0 100 200 300 400 (4] 100 200 300 400
repetition frequency (Hz) repetition frequency (Hz)

——— SQUare current pulses

= = = exponential current pulses
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II BZW86

SERIES
10 7262826
at VR = stand-off voltage b
rd
»
Pl
IR LA -
(mA) Pl
.//
-
/"
4'/
1
Z,
typ 34
pid
v
]
//
Ve
/1
e
1071
0 50 100 150 T;(°C) 200
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BZW86
SERIES

V(cL)Rr (V)
125 100

75 50 1262827 25
[ T T 1
= sl D o OMOORY O O
n [ » PN S~
S 2
© IN
max. values w N
Tj=25 OC prior ' !
to pulse — g g
intermediate vol-| = =
tage types may be N N
interpolated — M A
/ 10
M 4
Q@
~
P
A 1 Ky,
] S/
[ P . T"
>3
& <5
Sl 1 IL
ph’ r 102
® 9
S Y,
S y "
" ] / ‘::2 IRsM
S (A)
(=]
| L
‘7] [ 2]
| S }
vi
g
- 3
X 10

square pulses
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BZW86

SERIES
VcLr V)
25 20 15 10
7262830
Bl e} b d el Boed 10
15{ |13 12 111 10 8V2| 7V5
=
SN
max. values s
Tj =25 OC prior e
to pulse g
intermediate vol- <]
tage types may be } [2a]
interpolated I ,
/
711
] 102
(2
/Y
S
> /
AN
A
&1
~.
LyANETA
g J 3
] ]
S 10
~
"
3
5 IRsm
—~
v (A)
10*
square pulses
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BZW86
SERIES

V(cL)R (V)
125 100 - 75 50 7262831 251
552 HEIIRNPIL 3
N @
=] D~
max. values v o~
Tj=25 OC prior ! !
! to pui:e | 2 2
intermediate vol- 3 =
tage types may be T— N N
interpolated 7 M o
1 10
LY
Q$
//\/ l
x5 2]
A1 g
II S ll
1 - |
11 Win i 102
o |
AN
J / g IRSM
3 i (&)
> I
S/ !
f iy L
af SHal
S ¥ S
vi | i o f
|q 1]
1 1 103

exponential pulses
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BZW86
SERIES

15 10
262829
T T T i 10
15 |13 |12 |11 10 8V2| 7V5
1] -
>
=2}
max. values i
Tj=25 0C prior O
to pulse ®©
intermediate vol- E
tage types may be m
interpolated
102
%
g
Vil
"
S]]
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y<7 |
yANN AN |
//\’{ /L J 103
@2
&/
AN Irsm
. (A)
2
g,
104

exponential pulses
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For full information see BZY91 data sheet BZW91 SERIES

TRANSIENT SUPPRESSOR DIODES

A range of diffused silicon diodes in a DO-5 metal envelope intended for use in the pro-
tection of the electrical and electronic equipment against voltage transients.

The series consists of the following types:

Normal polarity (cathode to stuf): BZW91 - 6V2 to 62

Reverse polarity (anode to stud) : BZW91 - 6V2R to 62R

QUICK REFERENCE DATA

Stand -off voltage (15% range)* VR 6,2to062 V
Reverse breakdown voltage V(BR)R 7,0to 70 V

Non -repetitive peak reverse power
dissipation; T; = 25 °c prior to surge;
= 100 ps (exponential pulse) PrsMm max. 27 kW

The stand-off voltage is the maximum reverse voltage recommended for continu-
ous operation; at this value non-conduction is ensured.

MECHANICAL DATA Dimensions in mm
DO-5 15,3 max

i in x 28 UNF ﬂ-

L / f_ ] min __i

6,35 . 80
max |~ |° -i4- _‘_—( [J] max
i o ( }
N | 30 L—
1 min
— (flat)
22 _,| |e
max +— 17,0 ——»
5,0
max
11,5 - 25,4 7275506.1A
~* 107 = max

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 11,1 mm

Diameter of clearance hole: max. 6,5 mm Torque on nut: min. 1,7 Nm.
Net mass: 16,5 kg (17 kgem)
Accessories available: 56264A; 56309B; 56309R max. 3,5 Nm
The mark shown applies to the normal (35 kgcm)

polarity types.
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BZW91 SERIES

CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Typ =25°C

clamping non-repetitive reverse current
voltage peak reverse at recommended

tp= 500 ps current stand-off voltage
exp. pulse

V(CL)R IRSM IR VR BZWO1-. ..
\ A mA Vv

typ. max. max.

9.5 10.5 150 20 6.2 6V2(R)
10 1 150 20 6.8 6V8(R)
1" 12.5 150 5 7.5 7V5(R)
12 13.56 150 5 8.2 8V2(R)
13 156 150 5 9.1 9V1(R)

14.5 17 150 5 10 10(R)
16 19 150 5 1 11{R)
17.5 22 150 5 12 12(R)
19 26 150 5 13 13(R)
22 28 100 5 15 15(R)
24 31 100 5 16 16(R)
26 34 100 5 18 18(R)
28 37 100 5 20 20(R)
31 40 100 5 22 22(R)
34 44 100 5 24 24(R)
38 48 100 5 27 27(R)
40 52 50 5 30 30(R)

44 56 50 10 33 33(R)
49 61 50 10 36 36(R)
54 66 50 10 39 39(R)
60 72 50 10 43 43(R)
66 79 50 10 47 47(R}
72 87 50 10 51 51(R)
79 97 50 10 56 56(R)
86 97 50 10 62 62(R)
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BZX70 SERIES

REGULATOR DIODES

A range of diffused silicon diodes in plastic envelopes, intended for use as voltage regulator and transi-
ent suppressor diodes in medium power regulators and transient suppression circuits.

The series consists of the following types: BZX70-C7V5 to BZX70-C75.

QUICK REFERENCE DATA

voltage regulator | transient suppressor

Working voltage (5% range) Vz nom. 75t075 — Vv
Stand-off voltage VR - 5,6 to 56 \
Total power dissipation Piot max. 25 - w
Non-repetitive peak reverse

power dissipation PRSM max. - 700 w
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-18.

The rounded end indicates the cathode.

not tinned
- 4 / \ "

max max”™

e — —T a——
) *

« 65__, ', 24 , 12,5 - 24 .
’ max min max min 7269747

December 1979
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BZX70 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Peak working current lzm max. 5 A

Average forward current

(averaged over any 20 ms period) IE(AV) max. 1A
Non-repetitive peak reverse current

Tj= 25 OC prior to surge;

tp = 1 ms (exponential pulse);

BZX70-C7V5 to BZX70-C75 IRSM max. 44106 A
Total power dissipation
at Tamp = 25 9C; with 10 mm tie-points; Fig. 5 Ptot max. 25 W

Non-repetitive peak reverse power dissipation
Tj =25 OC prior to surge;

tp = 1 ms (exponential pulse} PRSM max. 700 W
Storage temperature Tstg —55 to + 1560 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air see Figs4 and 5

CHARACTERISTICS

Forward voltage
fIe=1A; Tamp=250°C Vg < 15V

December 1979



Regulator diodes BZX70 SERIES

OPERATION AS A VOLTAGE REGULATOR (see page 4)
Dissipation and heatsink considerations
a. Steady-state conditions
The maximum permissible steady-state dissipation Pg max is given by the relationship
Tj max — Tamb
Rth j-a

Ps max =

where: Tj max is the maximum permissible operating junction temperature
Tamp is the ambient temperature
Rth j-a is the total thermal resistance from junction to ambient

b. Pulse conditions (see Fig. 2)
The maximum permissible pulse power Pp max is given by the formula
(Tj max — Tamb) — (Ps* Rth j~a)
Riht
where: Pg is any steady-state dissipation excluding that in pulses
Rih t is the effective transient thermal resistance of the device between junction and ambient.

It is a function of the pulse duration tp and duty factor §.
§ is the duty factor (tp/T)

The steady-state power Pg when biased in the zener direction at a given zener current can be found
from Fig. 3. With the additional pulse power dissipation Pp max calculated from the above expression,
the total peak zener power dissipation Piot = PZRM =Ps + Pp. From Fig. 3 the corresponding maxi-
mum repetitive peak zener current at Pyt can now be read. This repetitive peak zener current is sub-
ject to the absolute maximum rating. For pulse durations longer than the temperature stabilization
time of the diode tg,p, the maximum permissible repetitive peak dissipation PzRp is equal to the
steady-state power P.. The temperature stabilization time for the BZX70 is 100 seconds (see Figs 17
and 18).

Pp max =

- T —

tp—>‘

=~ L
v _
; % +

Vo osz7330  —= time

dissipation

Fig. 2.

NOTES WHEN OPERATING AS A TRANSIENT SUPPRESSOR (see page 5)

1. Recommended stand-off voltage is defined as being the maximum reverse voltage to be applied with-
out causing conduction in the avalanche mode or significant reverse dissipation.

2. Maximum clamping voltage is the maximum reverse avalanche breakdown voltage which will appear
across the diode at the specified pulse duration and junction temperature. For square pulses see
Figs 19 and 20, for exponential pulses see Figs 21 and 22.

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its
initial value. It is assumed that energy content does not continue beyond twice this time.

December 1979 3




BZX70 SERIES

CHARACTERISTICS — WHEN USED AS VOLTAGE REGULATOR DIODES; Tamb=25°C

working differential temperature test Iz reverse _ reverse
voltage resistance coefficient current @ voltage
*Vz *rz *Sz IR VR
BZXT0-. . . \ Q mV/°C A HA \Y
min. max. | typ. max. typ. max.

C7V5 7.0 7.9 0.45 35 3.0 50 50 2.0
c8v2 7.7 8.7 0.45 35 4.0 50 20 5.6
CoV1 8.5 9.6 0.55 4.0 5.5 50 10 6.2
c10 9.4 106 | 075 40 7.0 50 10 6.8
c11 10.4 11.6 0.8 4.5 7.5 50 10 75
C12 11.4 12.7 0.85 5.0 8.0 50 10 8.2
C13 124 14.1 0.9 6.0 8.6 50 10 9.1
Ci5 13.8 15.6 1.0 8.0 10 50 10 10
Ci6 15.3 17.1 24 9.0 11 20 10 1"
Cc18 16.8 19.1 2.5 1 12 20 10 12
c20 18.8 21.2 2.8 12 14 20 10 13
Cc22 20.8 23.3 3.0 13 16 20 10 15
C24 22.7 25.9 3.4 14 18 20 10 16
c27 25.1 28.9 3.8 18 20 20 10 18
C30 28 32 4.5 22 25 20 10 20
C33 31 35 5.0 25 30 20 10 22
C36 34 38 5.5 30 32 20 10 24
C39 37 41 12 35 35 10 10 27
C43 40 46 13 40 40 10 10 30
c47 44 50 14 50 45 10 10 33
C51 48 54 15 55 50 10 10 36
C56 52 60 17 63 55 10 10 39
Cc62 58 66 18 75 60 10 10 43
C68 64 72 18 90 65 10 10 47
C75 70 79 20 100 70 10 10 51

*At test 17; measured using a pulse method with t,

correspond to a Tj of approximately 25 0C,

P

< 100 us and & < 0.001 so that the values

December 1979
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Regulator diodes BZX70 SERIES

CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Tymp = 25 °C

clamping non-repetitive reverse current
voltage peak reverse at recommended
tp= 500 us current stand-off voltage
exp. pufse '
V(CLIR IRSM IR VR BZXT0-...
v A mA Vv
typ. max. max. ’

9 10 20 0.5 5.6 C7V5
10 11.2 20 0.5 6.2 c8v2
11 12.5 20 0.5 6.8 CoV1
12 14 20 0.1 7.5 C10

13.5 15.5 20 0.1 8.2 c11
15 17.5 20 0.1 9.1 Cc12
17 19 20 0.1 10 C13
19 21 20 0.1 1 C15
21 23 20 0.1 12 Cc16
23 26 20 0.1 13 c18
22 26 10 0.1 15 Cc20
25 29 10 0.1 16 c22
28 33 10 0.1 18 c24
32 38 10 0.1 20 c27
36 43 10 0.1 22 C30
41 48 10 0.1 24 C33
47 54 10 0.1 27 C36
44 52 5 0.1 30 Cc39
49 58 5 0.1 33 C43
56 65 5 0.1 36 ca7
63 72 5 a.1 39 C51
71 82 5 0.1 43 C56
80 93 5 0.1 47 Cc62
89 104 5 0.1 51 68
98 116 5 0.1 56 C75

December 1979 5




BZX70 SERIES

SOLDERING AND MOUNTING INSTRUCTIONS

1. When using a soldering iron, diodes may be soldered directly into the circuit, but heat conducted to
the junction should be kept to a minimum.

2. 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 a printed-circuit board having punched-through holes. For mounting the anode end onto a
printed-circuit board, the diode must be spaced at least 5 mm from the underside of the printed-cir-
cuit board having punched-through holes, or 5 mm from the top of the printed circuit board having
plated-through holes.

3. Care should be taken not to bend the leads nearer than 1,5 mm from the seal; exert no axial pull
when bending.

December 1979
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BZX70 SERIES

] 1 ies
Rth(j'nmb) { BZX70 Series D1198
{degC/W) TITT
3
80 T
2
I
60 mE 1
40
1. "Infinite” heatsink at lead length
2. Mounted on solder tags
20 3. Mounted on a printed circuit board
0
0 5 10 15 20 25  lead length{mm)

Fig. 4 Thermal resistance as a function of lead length under various mounting conditions.
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Fig. 5 Maximum permissible power dissipation; the top curve is for mounting method 1 from Fig. 4 at
10 mm lead length.
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Regulator diodes BZX70 SER!ES
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BZX70 SERIES
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BZY91 SERIES

REGULATOR DIODES

Also available to BS9305—F052

A range of diffused silicon diodes in DO-5 metal envelopes, intended for use as volitage regulator and
transient suppressor diodes in power stabilization and transient suppression circuits.

The series consists of the following types:

Normal polarity {cathode to stud): BZY91-C7V5 to BZY91-C75.

Reverse polarity (anode to stud): BZY91-C7V5R to BZY91-C75R.

QUICK REFERENCE DATA

voltage regulator | transient suppressor

Working voltage (5% range) Vz nom. 751t 75 - Y,
Stand-off voltage VR — 5,6 to 56 \%)
Total power dissipation Piot  max. 100 ~ w
Non-repetitive peak reverse
power dissipation PRsm max. - 9,56 kW
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-5.
15,3 max
Yeinx28UNF [ h 38
/ ( F min[™
A ] _
635 | . R | 8,0
max | ; 1€ _ (‘ [ max
i o N
NJ v |30 L—
1) min
22 (flat)
max |
« 115 e 254 | 7275506.1A

10,7 max
Net mass: 22 g Torque on nut: min. 1,7 Nm (17 kg cm)
Diameter of clearance hole: max. 6,6 mm max. 3,5 Nm (35 kg cm)

Accessories supplied on request: 56264A
{mica washer, insulating ring, tag)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 11,1 mm
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BZY91 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Peak working current Izm max. 400 A

Average forward current

(averaged over any 20 ms period) IE(AV) max. 20 A
Non-repetitive peak reverse current

Ti = 25 OC prior to surge;

tp=1ms (exponential pulse);

BZY91-C7V5(R) to BZY91-C75(R) IRSM max. 1000 to 85 A
Total power dissipation

up to Ty =25 °C Piot max. 100 W

at Ty =65 °C Ptot max. 75 W

Non-repetitive peak reverse power dissipation
Tj=25 OC prior to surge;

tp = 1 ms (exponential pulse) PRSM max. 95 kw
Storage temperature Tstg —55t0+ 1756 °C
Junction temperature Tj max. 175 °C

THERMAL RESISTANCE
From junction to mounting base Rthjmb = 1,5 °C/W
From mounting base to heatsink Rth mb-h = 0,2 oC/W

CHARACTERISTICS

Forward voltage
IF=10A; Tmp=250°C VF < 15V

OPERATION AS A VOLTAGE REGULATOR (see page 4)
Dissipation and heatsink considerations
a. Steady-state conditions
The maximum permissible steady-state dissipation Pg max is given by the relationship
Tj max — Tamb
Rth j-a

where: TJ- max i the maximum permissible operating junction temperature

Tamp is the ambient temperature

Rth j-a is the total thermat resistance from junction to ambient

Rth j-a= Rth j-mb * Bth mb-h * Rth h-a
Rth mb-h is the thermal resistance from mounting base to heatsink, that is, 0,2 OC/W.
Rth h-a is the thermal resistance of the heatsink.

b. Pulse conditions (see Fig. 2)

Psmax =

The heating effect of repetitive power pulses can be found from the curves in Figs 5 and 6 which are
given for operation as a transient suppressor at 50 Hz and 400 Hz respectively. This value AT is in
addition to the mean heating effect. The value of AT found from the curves for the particular
operating condition should be added t¢ the known value for ambient temperature used in calculating
the required heatsink.

The value of the peak power for a given peak zener current is found from the curves in Figs 3 and 4.
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BZY91 SERIES

Regulator diodes

The required heatsink is calculated as follows:

Tj max — Tamb — AT

Rthj-a Ps+5-Pp
where: Tj max =175 °C
Tamb = ambient temperature
AT = from Fig. 5 or 6
Pg = any steady-state dissipation excluding that in pulses
Pp = peak pulse power
5 = duty factor (tp/T)

Rthj-a = Rth j-mb * Rth mb-h * Rth h-a= 1.5+ 0,2+ Rypy g OC/W.
Thus Ryp h.g can be found.

- T —

T oo | !
h ;

Y 278330 —= time

dissipation

Fig. 2.

OPERATION AS A TRANSIENT SUPPRESSOR (see page 5)

Heatsink considerations

a. For non-repetitive transients, the device may be used without a heatsink for pulses up to 10 ms in
duration.

b. For repetitive transients which fall within the permitted operating range shown in Figs 26 and 27
the required heatsink is found as follows:

Timax~T
j max amb
Rthjmb ¥ Rthmb-nt Rthha= 55—

Ps+8&-PRRM
where: Timay =175°C
Tamb = ambient temperature
Pg = any steady-state dissipation excluding that in pulses
5 = duty factor (tp/T)

Rth j-mb = 1.6 9C/W
Rth mb-h = 0,2 °C/W

Thus Rty h-5 can be found.

Notes

1. The stand-off voltage is the maximum reverse voltage recommended for continuous operation; at
this value non-conduction is ensured.

2. The maximum clamping voltage is the maximum reverse voltage which appears across the diode at the
specified pulse duration and junction temperature. For square pulses see Figs 22 and 23, for
exponential pulses see Figs 24 and 25.

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its
initial value. It is assumed that the energy content does not continue beyond twice this time.

4. Surge suppressor diodes are extremely fast in clamping, switching on in less than 5 ns.
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BZY91 SERIES J l

CHARACTERISTICS — WHEN USED AS VOLTAGE REGULATOR DIODES; Ty, = 256 °C

working differential temperature test Iz reverse _ reverse
voltage resistance coefficient current voltage

*Vz *rz *Sz IR VR

BZY91-... \ Q %/°C A mA \
min. max. max. typ. max,

C7V5(R) 7.0 7.9 0.2 0.09 5.0 5.0 2.0
C8V2(R) 1.7 8.7 0.3 0.09 5.0 5.0 5.6
COV1(R) 8.5 9.6 04 0.07 20 5.0 6.2
C10(R}) 9.4 10.6 0.4 0.07 2.0 1.0 6.8
C11(R) 10.4 11.6 0.4 0.07 20 1.0 7.5
C12(R) 1.4 127 0.5 0.07 2.0 1.0 8.2
C13(R) 12.4 14.1 0.5 0.07 2.0 1.0 9.1
C15(R) 138 1586 0.6 0.075 2.0 1.0 10
C16(R) 15.3 17.1 0.6 0.075 2.0 1.0 1
C18(R) 168  19.1 0.7 0.075 2.0 1.0 12
C20(R) 188 21.2 0.8 0.075 1.0 1.0 13
C22(R}) 208 233 0.8 0.075 1.0 1.0 15
C24(R) 227 269 0.9 0.08 1.0 1.0 16
C27(R} 25.1 28.9 1.0 0.082 1.0 1.0 18
C30(R) 28 32 1.1 0.085 1.0 1.0 20
C33(R}) 31 35 1.2 0.088 1.0 1.0 22
C36(R) 34 38 1.3 0.09 1.0 1.0 24
C39(R) 37 41 1.4 0.09 0.5 1.0 27
C43(R) 40 46 15 0.092 0.5 1.0 30
C47(R) 44 50 1.7 0.093 0.5 1.0 33
C51(R) 48 54 1.8 0.093 0.5 1.0 36
C56(R) 52 60 2.0 0.094 0.5 1.0 39
C62(R) 58 66 2.2 0.094 0.5 1.0 43
C68(R) 64 72 24 0.094 0.5 1.0 47
C75(R) 70 79 2.6 0.095 0.5 1.0 51

*At test I7; measured using a pulse method

correspond 1o a Tj of approximately 25 OC.

with tp < 100 us and § < 0.001 so that the values
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BZY91 SERIES

CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; T =25 °C

clamping non-repetitive reverse current
voltage peak reverse at recommended
tp = 500 us current stand-off voltage
exp. pulse
V(CL)R IRSM IR VR BZY91-. ..
Vv A mA \
typ. max. max.
- — - - - C7V5(R)
9.5 10.5 150 20 6.2 C8V2(R)
10 11 150 20 6.8 CIV1(R)
1 12.5 150 5 1.5 C10(R)
12 13.5 150 5 8.2 C11(R)
13 15 150 5 9.1 C12(R)
14.5 17 150 5 10 C13(R)
16 19 150 5 11 C15(R)
17.5 22 150 5 12 C16(R)
19 26 150 5 13 C18(R)
22 28 100 5 15 C20(R)
24 31 100 5 16 C22(R)
26 34 100 5 18 C24(R)
28 37 100 5 20 C27(R)
31 40 100 5 22 C30(R)
34 44 100 5 24 C33(R)
38 48 100 5 27 C36(R)
40 52 50 5 30 C39(R)
44 56 50 10 33 C43(R)
49 61 50 10 36 C47(R)
54 66 50 10 39 C51(R)
60 72 50 10 43 C56(R)
66 79 50 10 47 C62(R)
72 87 50 10 51 C68(R)
79 97 50 10 56 C75(R)

September 1979
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BZY91 SERIES

MOUNTING INSTRUCTIONS

The top connector should neither be bent not twisted; it should be soldered into the circuit so that
there is no strain on it.

During soldering the heat conduction to the junction should be kept to a minimum.
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D2655
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Regulator diodes
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BZY93 SERIES

REGULATOR DIODES

Also available to BS9305—F051

A range of diffused silicon diodes in DO-4 metal envelopes, intended for use as voltage regulator and
transient suppressor diodes in power stabilization and transient suppression circuits.

The series consists of the following types:

Normal polarity (cathode to stud}: BZY93-C7V5 to BZY93-C75.

Reverse polarity {anode to stud): BZY93-C7V5R to BZY93-C75R.

QUICK REFERENCE DATA

voltage regulator | transient suppressor

Working voltage (6% range) Vz nom. 75t075 — \%
Stand-off voltage VR - 5,6 to 56 \4
Total power dissipation Piot  max. 20 - w
Non-repetitive peak reverse
power dissipation Prsm max. - 700 w
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-4.
1,0
0,8
—Pl -
10-32UNF "l;aox
S xy
max ¢ @) ?ndx
Y
g L
1,§
198 min
max ™ [
32|
max
«93_,
max
< 15 20,3
10,7 ma
7265355.2A
Net mass: 6 g Torque on nut: min. 0,9 Nm (9 kg cm)
Diameter of clearance hole: max. 5,2 mm max. 1,7 Nm (17 kg cm)

Accessories supplied on request: 56295

(PTFE bush, 2 mica washers, plain washer, tag)
Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats: 9,5 mm
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BZY93 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Peak working current Izm

Average forward current

(averaged over any 20 ms period) IE(AV)
Non-repetitive peak reverse current

Tj=25 OC prior to surge;

tp = 1 ms (exponential pulse);

BZY93-C7V5(R} to BZY93-C75(R) IRSM
Total power dissipation
up to Typ =75 °C Ptot

Non-repetitive peak reverse power dissipation
Tj=25 OC prior to surge;

tp = 1. ms {exponential pulse) PRsSM
Storage temperature Tstg
Junction temperature T;

THERMAL RESISTANCE
From junction to mounting base Rth j-mb
From junction to ambient Rth j-a

Fraom mounting base to heatsink
{minimum torque: 0,9 Nm) Rth mb-h

CHARACTERISTICS

Forward voltage .
IE=5A; Tmp=25°C VE

OPERATION AS A VOLTAGE REGULATOR (see page 4)
Dissipation and heatsink considerations
a. Steady-state conditions

The maximum permissible steady-state dissipation Pg max is given by the relationship

Tj max ~ Tamb
Rth j-a
where: Ti max is the maximum permissible operating junction temperature
Tamb is the ambient temperature
Rth j-a is the total thermal resistance from junction to ambient

Rth j-a = Rth j-mb * Rth mb-h * Rth h-a

Ps max =

max.

max.

max.

20 A

55t06 A

20 W

700 W

—55to+ 175 OC

max.

175 ©C

5 oCc/w
50 °C/W

0,6 °C/W

15V

Rth mb-h is the thermal resistance from mounting base to heatsink, that is, 0,6 °C/W.

Rth h-a is the thermal resistance of the heatsink.
b. Pulse conditions (see Fig. 2)
The maximum permissible pulse power Pp max i given by the formula
(Tj max — Tamb) — (Ps* Rtk j-a)
Rth t + 8 Rth mb-a

|"’p max =

2
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Regulator diodes BZY93 SERIES

where: Py is any steady-state dissipation excluding that in pulses

Rth t is the effective transient thermal resistance of the device between junction and mounting

base. It is a function of the pulse duration ty and duty factor §.

§ is duty factor (tp/T)

Rth mb-a is the total thermal resistance between the mounting base and ambient

(Rth mb-a = Rth mb-h * Rth h-a)-
The steady-state power Pg when biased in the zener direction at a given zener current can be found
from Fig. 14. With the additional pulse power dissipation P, max calculated from the above expression,
the total peak zener power dissipation Pyt = Pzrp = Pg + Pp. From Fig. 14 the corresponding maxi-
mum repetitive peak zener current at Pz g\ can now be read. This repetitive peak zener current is
subject to the absolute maximum rating. For pulse durations larger than the temperature stabilization
time of the diode tst5p, the maximum permissible repetitive peak dissipation PzRp is equal to the
steady-state power Pg. The temperature stabilization time for the BZY93 is 5 seconds (see Fig. 9).

- T —
ol | f

\ Po

.|

dissipation

—>1 ‘n‘O

7278330 ~ — time
Fig. 2.

OPERATION AS A TRANSIENT SUPPRESSOR (see page 5)

Heatsink considerations

a. For non-repetitive transients, the device may be used without a heatsink for pulses up to 10 ms in
duration.

b. For repetitive transients which fall within the permitted operating range shown in Figs 19 and 20
the required heatsink is found as follows:

T; -7
_'imax~ 'amb
Rithjmb* Rthmb-h T Rthha~5 55— —

Ps+&-PrRRM
where: Tjmax =175°C
Tamb = ambient temperature
Ps = any steady-state dissipation excluding that in pulses
) = duty factor (tp/T)

Rth jmb =5 oc/wW
Rth mb-h = 0.6 °C/W
Thus Ryp p-g can be found.

Notes

1. The stand-off voltage is the maximum reverse voltage recommended for continuous operation; at
this value non-conduction is ensured.

2. The maximum clamping voltage is the maximum reverse voltage which appears across the diode at
the specified pulse duration and junction temperature. For square pulses see Figs 15 and 16, for
exponential pulses see Figs 17 and 18.

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its
initial value. It is assumed that the energy content does not continue beyond twice this time.

4. Surge suppressor diodes are extremely fast in clamping, switching on in less than 5 ns.
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BZY93 SERIES

CHARACTERISTICS — WHEN USED AS VOLTAGE REGULATOR DIODES; T, =25°C

working differential temperature test 17 reverse _reverse
voltage resistance coefficient current @ voltage
*Vz *rz *Sz IR VR
\ Q mV/eC A uA \Y
BZY93-. ..
min, max. | typ. max. typ. max.
C7V5(R) 7.0 79 | 004 0.3 30 20 100 20
C8V2(R) 7.7 87| 005 03 4.0 2.0 100 5.6
COV1(R) 8.5 9.6 | 0.07 05 5.0 1.0 50 6.2
C10(R)} 9.4 106 | 0.07 0.5 7.0 1.0 50 6.8
C11(R) 10.4 11.6 | 0.08 1.0 7.5 1.0 50 7.5
C12(R) 1.4 12.7 | 0.08 1.0 8.0 1.0 50 8.2
C13(R) 12.4 14.1 | 0.08 1.0 8.5 1.0 50 9.1
C15(R) 13.8 156 { 0.10 1.2 10 1.0 50 10
C16(R) 15.3 17.1 | 0.18 1.2 1 0.5 50 11
C18(R) 16.8 19.1 0.2 1.5 12 0.5 50 12
C20(R) 18.8 21.2 0.2 1.5 14 0.5 50 13
C22(R) 20.8 233 | 0.21 1.8 16 0.5 50 15
C24(R) 22.7 259 | 0.22 20 18 0.5 50 16
C27(R) 25.1 289 | 025 2.0 21 0.5 50 18
C30(R) 28 32 0.3 25 25 0.5 50 20
C33(R) 31 35 | 032 30 30 0.5 50 22
C36(R) 34 38 | 075 4.0 32 0.2 50 24
C39(R) 37 41 | 0.85 5.0 35 0.2 50 27
C43(R) 40 46 | 0.90 6.5 40 0.2 50 30
C47(R) 44 50 1.0 7.0 45 0.2 50 33
C51(R) 48 54 1.2 7.5 50 0.2 50 36
C56(R) 52 60 1.3 8.0 55 0.2 50 39
C62(R) 58 66 1.5 9.0 60 0.2 50 43
C68(R) 64 72 1.8 10 65 0.2 50 47
C75(R) 70 79 20 105 70 0.2 50 51

*At test |z; measured using a pulse method with ty < 100 us and § <0.001 so that the values

correspond to a Tj of approximately 25 OC.

4

September 1979



Regulator diodes

BZY93 SERIES

CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Ty, = 25 °C

clamping non-repetitive reverse current
voltage peak reverse at recommended
th= 500 us current stand-off voltage
exp. pulse
V(CLIR IRSM IR VR BZY93-...
\ A mA \
typ. max. max.
8 9.2 20 0.5 5.6 C7V5(R)
9 10.2 20 0.5 6.2 C8V2(R)
10 11.5 20 0.5 6.8 COV1(R)
(Al 12.5 20 0.1 7.5 C10(R)
12.3 14 20 0.1 8.2 C11(R}
14 16 20 0.1 9.1 C12(R)
15.3 17.5 20 0.1 10 C13(R)
17 19.5 20 0.1 1 C15(R}
19.3 22 20 0.1 12 C16(R)
21 24 20 0.1 13 C18(R)
23 27 10 0.1 15 C20(R)
26 30 10 0.1 16 C22(R)
29 34 10 0.1 18 C24(R)
33 39 10 0.1 20 C27(R)
38 44 10 0.1 22 C30(R)
42 50 10 0.1 24 C33(R)
47 56 10 0.1 27 C36(R)
40 47 5 0.1 30 C39(R}
45 52 5 0.1 33 C43(R)
51 59 5 0.1 36 C47(R)
57 66 5 0.1 39 C51(R)
64 75 5 0.1 43 C56(R)
73 85 5 0.1 47 C62(R)
81 94 5 0.1 51 C68(R)
90 105 5 0.1 56 C75(R)

September 1979
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BZY93 SERIES

MOUNTING INSTRUCTIONS

The top connector should neither be bent nor twisted; it should be soldered into the circuit so that
there is no strain on it.

During soldering the heat conduction to the junction should be kept to a minimum.
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BZY93 SERIES
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D7922
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BZY93 SERIES
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BZY95 SERIES

REGULATOR DIODES

Aiso available to BS9305--F050

A range of diffused silicon diodes in DO-1 envelopes, intended for use as voltage regulator and transient
suppressor diodes in medium power regulators and transient suppression circuits.

The series consists of the following types: BZY95-C10 to BZY95-C75.

QUICK REFERENCE DATA

voltage regulator | transient suppressor

Working voltage (5% range) Vz nom,. 10to 75 - Y
Stand-off voltage VR - 7,5 to 56 \%
Total power dissipation Ptot max. 25 — w
Non-repetitive peak reverse
power dissipation PRSM max. - 700 w
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-1.
-——17.2max—-
— 7.7max |<—
i k - a
1.‘Imux:l:!? ’ {em— —K— —
1 —» le—16max 7.\max
|<—~35min S1min 7710965 1A —+ 9.6max e—
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BZY95 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Peak working current Izm max. 5 A

Average forward current

{averaged over any 20 ms period) IF(AV) max. 1 A
Non-repetitive peak reverse current

Tj = 25 OC prior to surge;

= 1 ms {exponential pulse);

BZY95-C10 to BZY95-C75 IRSM max, 70tob A
Total power dissipation

up to Tymp =25°C Piot max. 25 W

at Tymp=75°C Ptot max. 1,67 W

Non-repetitive peak reverse power dissipation
Tj = 25 OC prior to surge;

tp = 1 ms {exponential pulse) PRsm max. 700 w
Storage temperature Tstg —65to +175 ©C
Junction temperature Tj max. 175 ©°C

THERMAL RESISTANCE
The quoted values of Ryp j-a should be used only when no leads of other dissipating components run
to the same tie-points.

Thermal resistance from junction to ambient in free air:
mounted on soldering tags

at lead length a = 10 mm Rth j-a = 60 °C/W “’*‘
at lead length a = maximum Rih j.a= 70 °C/W I ‘
g th l a L 7259016
mounted on a printed-circuit board -—
at lead length a = maximum Rth j-a = 80 °C/W 9
at lead length a= 10 mm Rth j-a = 90 OC/W ( l 1 1
)
7259017
Fig.2
CHARACTERISTICS
Forward voltage
IE=1A; Tamp = 25°C VE < 15 V
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Regulator diodes BZY95 SERIES

OPERATION AS A VOLTAGE REGULATOR (see page 4)

Dissipation and heatsink considerations

a. Steady-state conditions

The maximum permissible steady-state dissipation Pg max is given by the relationship
Tj max — Tamb

Ps max = Rth j-a

where: Tj max |S the maximum permissible operating junction temperature
Tamb is the ambient temperature
Rth j-a is the total thermal resistance from junction to ambient

b. Puise conditions (see Fig.3)

The maximum permissible pulse power P max is given by the formuta

(Tj max — Tamb) — {Ps* Rih j-a)
Rint

where: Pg is any steady-state dissipation excluding that in pulses.
Rth t is the effective transient thermal resistance of the device between junction and ambient.
It is a function of the pulse duration tp and duty factor 8.
8 is the duty factor {tp/T).

P max =

The steady-state power Pg when biased in the zener direction at a given zener current can be found
from Fig. 4. With the additional pulse power dissipation Pp max Calculated from the above expression,
the total peak zener power dissipation Pyqy = PzR\ = P + Pp. From Fig. 4 the corresponding maxi-
mum repetitive peak zener current at Pyoy can now be read. This repetitive peak zener current is sub-
ject to the absolute maximum rating. For pulse durations longer than the temperature stabilization
time of the diode tgtap, the maximum permissible repetitive peak dissipation PzR\y is equal to the
steady-state power Pg. The temperature stabilization time for the BZY95 is 100 seconds (see Fig. 10).

<~T—>

s 7/%/%“

7278330  —= time

Fig. 3.

dissipation

NOTES WHEN OPERATING AS A TRANSIENT SUPPRESSOR (see page 5)

1. The stand-off voltage is the maximum reverse voltage recommended for continuous operation; at
this value non-conduction is ensured.

2. The maximum clamping voltage is the maximum reverse voltage which appears across the diode at
the specified pulse duration and junction temperature. For square pulses see Figs 14 and 15, for
exponential pulses see Figs 16 and 17.

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its
initial value. It is assumed that the energy content does not continue beyond twice this time.

4. Surge suppressor diodes are extremely fast in clamping, switching on in less than 5 ns.
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BZY95 SERIES

CHARACTERISTICS - WHEN USED AS VOLTAGE REGULATOR DIODES; Tjyp = 25 °C

working differential temperature test 17 reverse reverse
voltage resistance coefficient current  voltage
*Vz rz *Sz IR VR
BZY95-. .. \Y Q mV/°C mA uA \
min, max. typ. max. typ. max.

c10 9.4 10.6 0.75 4.0 7.0 50 10 6.8
C11 10.4 11.6 08 45 7.5 50 10 7.5
C12 1.4 12.7 085 5.0 8.0 50 10 8.2
C13 12.4 14.1 09 6.0 8.5 50 10 9.1
C15 13.8 15.6 1.0 8.0 10 50 10 10
C16 15.3 17.1 24 90 1 20 10 1"
Cc18 16.8 19.1 2.5 1 12 20 10 12
C20 18.8 21.2 2.8 12 14 20 10 13
C22 20.8 23.3 3.0 13 16 20 10 15
C24 22.7 25.9 34 14 18 20 10 16
c27 25.1 28.9 3.8 18 20 20 10 18
C30 28 32 4.5 22 25 20 10 20
C33 31 35 5.0 25 30 20 10 22
C36 34 38 5.5 30 32 20 10 24
C39 37 41 12 35 35 10 10 27
c43 40 46 13 40 40 10 10 30
ca7 44 50 14 50 45 10 10 33
C51 48 54 15 55 50 10 10 36
C56 52 60 17 63 55 10 10 39
C62 58 66 18 75 60 10 10 43
C68 64 72 18 90 65 10 10 47
C75 70 79 20 100 70 10 10 51

*At test |7; measured using a pulse method with tp < 100 us and 6 < 0.001 so that the values
correspond to a TJ- of approximately 25 ©C,
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Regulator diodes

BZY95 SERIES

CHARACTERISTICS — WHEN USED AS TRANSIENT SUPPRESSOR DIODES; Ty, = 25 °C

clamping non-repetitive reverse current
voltage at peak reverse at recommended
th= 500 us current stand-off voltage
exp. pulse
ViCLR IRSM 'R VR BZY95-. ..
\% A mA \
typ. max. max.
1 12.5 20 0.1 7.5 c10
12.3 14 20 0.1 8.2 C11
14 16 20 0.1 9.1 C12
15.3 17.5 20 0.1 10 C13
17 19.5 20 0.1 11 C1b
19.3 22 20 0.1 12 C16
21 24 20 0.1 13 c18
23 27 10 0.1 15 C20
26 30 10 0.1 16 Cc22
29 34 10 0.1 18 C24
33 39 10 0.1 20 Cc27
38 44 10 0.1 22 C30
42 50 10 0.1 24 C33
47 56 10 0.1 27 C36
40 47 5 0.1 30 C39
45 52 5 0.1 33 C43
51 59 5 0.1 36 Cc47
57 66 5 0.1 39 C51
64 75 5 0.1 43 C56
73 85 5 0.1 47 C62
81 94 5 0.1 51 Cc68
90 105 5 0.1 56 C75

September 1979
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BZY95 SERIES

SOLDERING AND MOUNTING INSTRUCTIONS

1

. When using a soldering iron, diodes may be soldered directly into the circuit, but heat conducted to

the junction should be kept to a minimum,

. Diodes may be dip-soldered at a solder temperature of 245 OC for a maxihum 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 a printed-circuit board having punched-through holes. For mounting the anode end onto a
printed-circuit board, the diode must be spaced at least 5 mm from the underside of the printed-
circuit board having punched-through holes, or 5 mm from the top of the printed-circuit board

having plated-through holes.

. Care should be taken not to bend the leads nearer than 1,5 mm from the seal; exert no axial pull

when bending.
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Regulator diodes I L BZY95 SER'ES
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5 versus zener current 727
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Fig. 4 Maximum permissible repetitive peak dissipation (P¢ot = PzRM)-
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Fig. 5 Maximum permissible total power dissipation versus ambient temperature.
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BZY95 SERIES
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Fig. 6 Typical static zener characteristics.
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Regulator diodes BZY95 SERIES
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Fig. 8 Typical dynamic zener characteristics for BZY95-C33.
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BZY95 SERIES
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Fig. 9 Typical dynamic zener characteristics for BZY95-C75.
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J LBZYQS SERIES

Regulator diodes
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BZY95 SERIES ) L
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Regulator diodes BZY95 SERIES
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BZY95 SERIES
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Regulator diodes BZY95 SERIES
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BZY95 SERIES JL
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| Regulator diodes BZY95 SER'ES
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BZY95 SERIES J t
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Regulator diodes BZY95 SERIES
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BZY96 SERIES

REGULATOR DIODES

Also available to BS9305—F049

A range of alloyed silicon diodes in DO-1 envelopes, intended for use as voltage regulator and transient
suppressor diodes in medium power regulators and transient suppression circuits.

The series consists of the following types: BZY96-C4V7 to BZYS6-COV 1.

QUICK REFERENCE DATA

voltage regulator

transient suppressor

Working voltage (5% range) Vz nom.
Stand-off voltage VR
Total power dissipation Piot  max.

Non-repetitive peak reverse

power dissipation Prsm max.

4,7t09,1 - Vv
- 3,61t06,8 \Y
2,5 - W
- 190 W

MECHANICAL DATA
Fig. 1 DO-1.

+——17.2max—|

—| 7.7max |<—

1TImax —I——=———

—»| «—16max
|4+——35min t

—K—_“"“—._‘::

Dimensions in mm

a

l —L 7.1max

51min

| —» 9.6max te—
7Z10969.1A
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BZY96 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Peak working current . Izm max. 35 A

Average forward current

(averaged over any 20 ms period) IF(AV) max. 1A
Non-repetitive peak reverse current

Tj=25 OC prior to surge; *

tp = 1 ms (exponential pulse); -

BZY96-C4V7 to BZY96-COV1 IRSM max. 22t012 A
Total power dissipation ‘

up to Tamp =25 °OC ) Piot max. 256 W

at Tamp =75°C Piot max. 1,67 W

Non-repetitive peak reverse power dissipation
Tj=25 OC prior to surge;

tp = 1 ms (exponential pulse) Prsm  max. 190 W
Storage temperature Tstg —65 to + 175 OC
Junction temperature T]- max. 175 ©oC

THERMAL RESISTANCE

The quoted values of Ryp, j.5 should be used only when no leads of other dissipating components run
to the same tie-points.

Thermal resistance from junction to ambient in free air:

mounted on soldering tags e
at lead fength a= 10 mm Rth j-a = 60 °C/W — ‘
at lead length a = maximum Rth j-a= 70 oOCc/wW 7259016
a
mounted on a printed-circuit board
at lead length a = maximum Rth j-a = 80 °C/W E 1
- . =900
at lead length a =10 mm Rth j-a = 90 °C/W v
7259017
Fig. 2.
CHARACTERISTICS
Forward voltage
IF=1A; Tamp=25°C VE < 15 V
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€ 661 JaqwaldesJ I

CHARACTERISTICS

Tamb = 25 °C

WHEN USED AS VOLTAGE REGULATOR DIODES

WHEN USED AS TRANSIENT SUPPRESSOR DIODES

working differential temperature | test I 7| reverse _ reverse clamping _non-repetitive | reverse current
voitage resistance coefficient current ? voltage voltage peak reverse | at recommended
tg= 500 us current stand-off voltage
BZY96 exp. pulse BZY96
o *Vz *rz *Sz IR VR V(CL)R IRsM IR at VR o
\ Q mV/oC mA HA \ \ A mA \
min.  max. | typ. max. typ. max. typ. max. max.
cav7 44 50 25 10 —0.6 100 20 1.0 65 78 10 2.0 3.6 | C4av7y
C5Vv1 48 5.4 1.0 5.0 -0.4 100 20 1.0 70 82 10 2.0 3.9 | C5V1
CbV6 52 6.0 0.7 4.0 +1.0 100 20 1.0 75 88 10 0.2 4.3 | C5ve
C6Vv2 58 6.6 0.6 3.0 +2.0 100 20 2.0 80 94 10 0.2 4.7 | C6V2
Cc6Vv8 6.4 7.2 0.6 3.0 +3.0 100 20 20 8.5 10 10 0.2 5.1 | C6Vv8
C7V5 70 79 10 35 +4.0 50 20 3.0 9.5 1 10 0.2 5.6 | C7V5
c8v2 7.7 87 1.2 35 +5.0 50 20 5.6 11 13 10 0.1 6.2 | C8V2
CoV1 85 96 1.8 45 +6.4 50 20 6.2 13 15 10 0.1 6.8 | CoV1

*At test |7; using a pulse method with p< 100 us and 6 < 0.001 so that the values correspond to a Tj of approximately 25 9C

sapotp soe|nbay
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BZY96 SERIES

OPERATION AS A VOLTAGE REGULATOR
Dissipation and heatsink considerations
a. Steady-state conditions
The maximum permissible steady-state dissipation Pg may is given by the relationship
_ Tj max = Tamb
Rth j-a
where: Tj max s the maximum permissible operating junction temperature

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

PS max

b. Pulse conditions (see Fig. 3)
The maximum permissible pulse power Ppy may is given by the formula
(Tj max — Tamb) — (Ps" Rth j-a)

Rth t

Where: Pg is any steady-state dissipation excluding that in pulses
Rth t is the effective transient thermal resistance of the device between junction and ambient.
It is a function of the pulse duration h and duty factor §.
§ is the duty factor (tp/T)

The steady-state power Pg when biased in the zener direction at a given zener current can be found
from Fig. 4. With the additional pulse power dissipation Pp max calculated from the above expression,
the total peak zener power dissipation Pyt = PzR = Ps + Pp. From Fig. 4 the corresponding maximum
repetitive peak zener current at Pyo¢ can now be read. This repetitive peak zener current is subject to
the absolute maximum rating. For pulse durations longer than the temperature stabilization time of
the diode tgtgp, the maximum permissible repetitive peak dissipation Pz R\ is equal to the steady-
state power Pg. The temperature stabilization time for the BZY96 is 100 seconds (see Fig. 10).

Pp max =

] tp"’ I<— +
r _ P
P, J

dissipation

b 9z78330  —= time

Fig. 3.

4
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Regulator diodes BZY96 SER|ES

NOTES WHEN OPERATING AS A TRANSIENT SUPPRESSOR

1. The stand-off voltage is the maximum reverse voltage recommended for continuous operation; at
this value non-conduction is ensured.

2. The maximum clamping voltage is the maximum reverse voltage which appears across the diode at
the specified pulse duration and junction temperature. For square pulses see Fig. 13 and for expo-
nential pulses see Fig. 14.

3. Duration of an exponential pulse is defined as the time taken for the pulse to fall to 37% of its
initial value. It is assumed that the energy content does not continue beyond twice this time.

4. Surge suppressor diodes are extremely fast in clamping, switching on in less than 5 ns.

SOLDERING AND MOUNTING INSTRUCTIONS

1. When using a soldering iron, diodes may be soldered directly into the circuit, but heat conducted
to the junction should be kept to a minimum.

2. 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 a printed-circuit board having punched-through holes. For mounting the anode end onto a
printed-circuit board, the diode must be spaced at least 5 mm from the underside of the printed-
circuit board having punched-through holes, or 5 mm from the top of the printed-circuit board
having plated-through holes.

3. Care should be taken not to bend the leads nearer than 1,5 mm from the seal; exert no axial pull
when bending.
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BZY96 SERIES

Ptot | [Max. zener dissipation———— BZY96 i —+ as741q
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Fig. 5 Maximum permissible total power dissipation versus ambient temperature.
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Regulator diodes BZY96 SERIES
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BZY96 SERIES
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Regulator diodes BZY96 SERIES

T T 1T LIS B B B L L 0 L3 s e e G

vz BZY96 1] 85735
(V)
n-5
/ m
L L] /
/
_ '7
" T F‘—FAF“'_'—
. |
08
- - s
L ] 1 r 1| /
[
[
et ] /
Tamp =150°C — I O
amb = ]
Covli
95 -
- — 1 i N ;7,&
— N T
Tamb =25°C —
il B
HEREY - 11
- U1 1 I S
s 0 1 LD . N RRRR N N T A AR AN . LT
5 7 5 7 5 7 s 7
0-00! 001 0-1 10 I7(A)
Fig. 9 Typical dynamic zener characteristics for BZY96-COV 1.
Rint . 1 = - 82Y96 857384
(°c/w)
100 d=1-0 h
a — H
s 7E_075.,___ = U]
° 0-5
R - =
n':.‘:. 0.3 = G
M o2 —1
¢ —
% o1 ,_.—_a—--nr"" 4 L+ "
a 10 1‘7 .
d E—— 005 = HH
] +— = BE
g — - == Tt [
“:‘3 0-02 |t T L] r_ j
£ oo L_j43 F'_/.'/:_,——
H 0:003 i i
% L1
E 10
o dlduty cycle) = +
Rin1=Rihs Rih-to) 9F Rep 1o
Rihg* Steady stata tnermai resistance | 1)1
3| R(h to* Transient thermal rasistance d: 0 N
| B A O A A
2
164 6 62 o' 10 10! 102

Pulse duration t (s)

Fig. 10.

W (September 1979 9




BZY96 SERIES
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Regulator diodes BZY96 SERlES
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BZY96 SERIES Jk
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Regulator diodes BZY96 SERIES
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BZY96 SERIES
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Regulator diodes BZY96 SERIES
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OSB 9110 SErIES
OSMOINO SERIES
0SS 9110 SERIES

HIGH VOLTAGE RECTIFIER STACKS

The OSB9110, OSM9110 and 0SS9110series are ranges of high voltage rectifier as-
semblies, incorporating controlled avalanche diodes mounted on fire prooftriangu-
lar formers. The OSB9110series is intended for application in two phase half wave
rectifier circuits. The OSM9110sexies is intended for applicationin single phase or
three phase bridges or in voltage doubler circuits.

The 0SS9110seriesis intended for all kinds of high voltage rectification. The assem-
blies are supplied with M6 studs or with standard valve bases. The OSB9110-
series and OSM9110series are supplied with a centre tap (8-32UNC). The maximum
crest working voltages of the OSB9110 and OSM9110series cover the range from
2 kV to 15 kV, andof the OSS9110seriesthe range from 3 kV to 30 kV, in1 kV steps.

CIRCUIT 0SBS110 CIRCUIT 0OsMgi10 CIRCUIT 0Ss9ne
"N o ——— -ty @ O O—4+Pr-—--——
E } anode E } E } cuthodeanode ( i) E ) cathode
«—V —_’ centre —tap -V, . centre-tap v
RWM 7258125 RWM " 7259126 RwM ——:E:\Z'I
QUICK REFERENCE DATA
0SB9110 -4 -6|---|-28 =30
. 0SM9110-4 =6|-- - |-28 =30
Crest working reverse voltage
from centre tap to end VRWM max. 2 3 |...| 14 15 kV
. 0559110 -3 -4 -]=29 =30
Crest working reverse
voltage VewwMm max. 3 4]...{29 30 kV
Average forward current
with R and L load
(averaged over any
20 ms period)
in free air up to Tamb = 35 °C IF(A,V) max. 3.5 A
in oil up to Tgyj] = 100 °C Irav) max. 6 A
Non-repetitive peak forward current
t =10ms; half sine wave; Tj =175°Cprior to surge IrsMm max. 125 A

MECHANICAL DATA see pages 4 and 5.

May 1978 1




OSB YI1USERIES
OSMOT10 sErIES
OSS 9110 SERIES

All information applies to frequencies up to 400 Hz

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

0OSB9110 -4 -6 ... |-28 =30
Voltages OSM9110-4 -6 ... |-28 -30
Crest working reverse voltage VRWM max. 2 3 ]...]14 15 kV
0SS9110 =3 ~4| ... |29 =30
Crest working reverse voltage VRwWM max. 3 4 ]...]29 30 kv
Currents
Average forward current (averaged
over any 20 ms period)
in free air up to Tamp = 35 °C IF(AV) max. 3.5
in oil up to Tohil = 100 °c IF(AV) max. 6
Repetitive peak forward current IFRM max. 120 A
Non-repetitive peak forward current
t=10ms; half sine wave; Tj=175 °Cprior to surge  Ipgym max. 125 A
Reverse power dissipation
OSB9110 ~4 ~6|...]~28 =30
Repetitive peak reverse power OSM9110~4 -6|...|-28 =30
t=10us (square wave; f = 50 Hz)
Tj = 175 °C PRRM max. 1.2 1.8]...| 8.4  9kwW
Non-repetitive peak reverse power
t=10ps (square wave)
T;=25°Cprior to surge p max. 6  9|...| 42 45 kW
 1250C prior to s RSM max. 1.2 1.8[... [8.4 9 xw
Tj7125 C prior to surge PrsM < 4 +O]e.. 0.
Repetitive peak reverse 0859110 =3 =4{...|-29 ~30
power dissipation
t=10ps (square wave; f =50Hz)
T; = 175 °C PRRM max. 1.8 2.4|...[17.4 18 kW
Non-repetitive peak reverse
power dissipation
t = 10 us (square wave)
T; =25°Cprior to surge PrsMm max. 9 12|...| 87 90 kW
Tj=175 OC prior to surge PrsMm max. 1.8 2.4 17.4 18 kW
Temperatures
Storage temperature Tstg -55to+175 °C
Junction temperature Tj max. 175 °C

2 ' May 1978



OSB 9110 SERIES
OSMOT0 SERIES
0SS 9110 SERIES

CHARACTERISTICS (See note 1)

OSB9110 -4 -6 {...| =28 -30
OSM9110~-4 -6 |...| -28 -30
Forward voltage
Ip =204; Tj=25°C Vg < 4 61... 28 30 V
Reverse avalanche breakdown voltage 1y
B L _ o= O > 2.53.75|...]17.5 18.75 kV
Ig =5 mA; Ty =25 °C VBRR < 3.76 5.64|...[26.32 28.2 kv
-3 - - -
Forward voltage 0859110 -3 -4 |... 29 30
Ip = 20 A; Tj = 25 °C VE < 6 8l...| 58 60V
Reverse avalanche breakdown voltage D)
- .. =950 > 8.75 5.0(...(36.25 37.5 kV
Ig =5 mA;Tj=257C VERIR < 5.64 7.52|... [54.52  56.4 kv
Reverse current
VRM = VRWM max; Tj =125 °c Ry < 0.6 mA

NOTES

1. The Ratings and Characteristics given apply from centre tap to end. (Not for
0S5S9110series)

2. Type number suffix

The suffix consists of a figure indicating the total number of diodes, followed by
a letter indicating the base.

A = M6 studs at the ends

B = 4 pin Super Jumbo (B4D)

C = Goliath
E = 4 pin Jumbo (B4F)
F =A3-20

3. Operating position
The rectifier units can be operated at their maximum ratings when mounted in
any position.

1y The breakdown voltage increases by approximately 0. 1% per °C Wwith increasing
junction temperature.

Mav 1978 l l ll 3



OSB 9110 SERIES
OSM9INO SERIES
0SS 9110 SERIES

MECHANICAL DATA Dimensions in mm

n = total number of diodes
OSM9110-nA OSM9110-nB OSM9110-nC

a
M6 Q ”_‘\'_ B Y
a =) [ T
® | | ﬁn
: |
,
Pt &)°
) > N 3}
S |
L | 2
< [nnm e P N © g
o] -~ I *{'
o 2 é g ¢
g + |5
2| T
Az g
'JJ ] t}
v ©®
+
k 7 ) 5 Y
72075041 v 7207503) 72075051
k N.C.

The drawings show the OSM9110series; the OSB9110 and OSS9110series differ in the

following respects:

0OSB9110series — terminals marked a(-) and k(+) in the drawingsare both marked~ ;
the centre-tap is marked + (instead of A, as in the drawings).

0SS9110series — has no centre-tap.

4 ‘ ’ ) H May 1978



OSB9110SERIES

OSM9110SERIES
OSS9110SERIES
MECHANICAL DATA (continued)
n = total number of diodes.

OSM9110-nE OSM9110-nF

a
T R= \
o] | i om
¢ l®
o©
E o | I
@) a
® S w
w w3
AT - (3 [
® =
® u s
(8]

H @
H |
centre-tap

Y

7Z10601.B

72106028 N\

For lengths and weights see table on page 6.
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OSB9110seRIES

OSM9I110sERIES
OSS9110SERIES
Table of lengths and weights (mm and g)
number of diodes n 3 4to6 7t09 10to12 13to 15
maximum lengths LA 143 184 224 264 305
Lg 147 188 228 268 309
Lc 159 199 239 279 320
Lg 132 173 213 253 294
Lg 184 225 265 305 . 346
- weights Wy 153 286 419 552 685
Wp=Wo =Wg 218 351 484 617 750
Wg 379 512 645 778 911
number of diodes n 16to18 | 19to 21 |22 to 24| 25t0 27 | 28to 30
maximum lengths LA 345 385 426 466 506
Lg 349 389 430 470 510
La 360 400 441 481 521
Lg 334 374 415 455 495
Lg 386 426 467 507 . 547
weights Wa 818 - 951 1048 1217 1350
Wp = We=Wg 883 1016 1149 1282 1415
WF 1044 1177 1310 1443 1576
6 ” ll J17171717e 1970




0OSB9110 SERIES
High voltage rectifier stacks OSM9110 SERIES
0OSS9110 SERIES

200 72668581
\ maximum permissible non-repetitive
| r.m.s. forward current based on
FS(RMS) sinusoidal currents ( f = 50 Hz )
{(A) 1 |
Fio "7 “"~'Fsm
150
time
p 'FSM with reapplied VRWMmax
\ Ti =175 OC prior to surge
'\
100 N
N
~
50 [~
N
i
-3 -2 -
10 10 107! 1 duration (s) 10

May 1978 7




USBYTIVUSERIES

OSMO110SERIES
OSS9110SERIES
1% 7209312.2
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OSB9110sERIES

OSM9I110SERIES
OSS9110SERIES
\\
APPLICATION INFORMATION ‘
05B9110-4 —@ I
E VTM
|§_ ;
[}
]
1
Io=2xIgay)
—
725918
OSM9110series
N IO_=.2’IF(AV) 10=31Fmv)
] [} 1
! Vrwm ! ! VRwM ’
®® 000
- vo-t ::c -
VO] ~ O—

® ¢ @@@

VRwM |
]
- - 7259”9
voltage doubler rectifier circuits with respectively
1x OSM 9110 2x OSM 9110 and 3x OSM9110
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USB YZIU SERIES
OSM9210 SERIES
0SS 9210 SERIES

HIGH VOLTAGE RECTIFIER STACKS

The OSB9210, OSM9210 and 0SS9210series are ranges of high voltage rectifier as-
semblies, incorporating controlled avalanche diodes mounted on fire proof triangu-
lar formers. The OSB9210series is intended for application in two phase half wave
rectifier circuits. The OSM9210series is intended for applicationin single phase or

three phase bridges or in voltage doubler circuits.

The 0SS9210seriesis intended for all kinds of high voltage rectification. The assem-
blies are supplied with M6 studs or with standard valve bases. The OSB9210-

series and OSM9210series are supplied with a centretap (8-32UNC). The maximum
crest working voltages of the OSB9210 and OSM9210series cover the range from
2 kV to 15 kV, andof the 0OSS9210series the range from 3 kV to 30 kV, in 1 kV steps.

CIRCUIT OSB9210 CIRCUIT OSM9210 CIRCUIT 0SS9210

I I @4 0"39—@ %hode °"°%e—@ catho
centre —tap centre-tap ‘
+— Vrwu—> 725925 FVRWM",\‘ 2259126 ' VrRwM =
QUICK REFERENCE DATA
0SB9210 -4 =€ -28 =30
0SM9210-4 -6 -28 -30
Crest working reverse voltage
from centre tap to end VRwWM max. 2 3 14 15 kV
0859210 -3 -4 -29 =30
Crest working reverse
voltage VRWM max, 3 4 29 30 kV
Average forward current
with R and L load
(averaged over any
20 ms period)
in free air up to Tamb = 35 °C Ipay)y  max. 5 A
in oil up to Tyi1 = 30 OC Ifav) max. 20 A
Non- repetitive peak forward current
t=10 ms; half sine wave; T; =175 °Cprior to surge IpsMm max. 360 A

MECHANICAL DATA see page 4 and 5

May 1978




VUDIDBYLIUSERIES
OSM9210SERIES
0SS 9210 SERIES

All information applies to frequencies up to 400 Hz

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

Voltages 0SB9210 -4 -6 ... {=28 =30
Jotages OSM9210-4 -6] ... |-28 =30
Crest working reverse voltage VRWM max. 2 3 |... {14 15 kV
0859210 =3 -4 ... [-29 =30
Crest working reverse voltage VgpwM max. 3 4 ]...{29 30 kV
Currents
Average forward current (averaged
over any 20 ms period)
in free air up to Tamp = 35 °c IF(AV) max. 5 A
in oil up to Toj1 = 30 °C IR(AV) max. 20
Repetitive peak forward current IFRM max. 440 A
Non-repetitive peak forward current
t= 10 ms; half sine wave; Tj= 175 °Cprior to surge Iesm max. 360 A
Reverse power dissipation 0SB9210 =4 =61 ... |-28 =30
Repetitive peak reverse power 0SM9210-4 ~61 ... {-28 -30
t = 10 ps (square wave; f = 50 Hz)
Tj = 175 e PRRM max. 4 6|... |28 30 kW
Non-repetitive peak reverse power
t = 10 ps (square wave)
T; = 25 °C prior to surge PrsMm max. 26 39| ... |182 195 kW
Tj=175°C prior to surge PrsM max. 4 61...128 30 kW
Repetitive peak reverse 0859210 -3 -4 ... |29 -30 kW
power dissipation
t = 10 ps (square wave; f = 50 Hz)
T] =175 OC PRRM max. 6 8 e 58 60 kW
Non-repetitive peak reverse
power dissipation
t = 10 us (square wave)
Tj=25 OC prior to surge PrRsM max. 39 52}... [377 390 kW
Tj=175 °C prior to surge PrSM max. 6 8 58 60 kW
Temperatures
Storage temperature Tstg =55 to +175 ©OC
Junction temperature T. max. 175 °cC

2 September 1971



UdObB Y ZIU SERIES
OSM9 210 sERIES
OSS 9210 serIEs

CHARACTERISTICS (See note 1)

0OSB9210 -4 -6 ... ~28 ~30r
OSM9210-4 -6 ... -28 -30
Forward voltage -
1F=50A;Tj=25°C Vg < 3.6 5.4| ... |25.2 27 vV
Reverse breakdown voltage 1) .
> 2.53.75| ... [17.5 18.75 kV
IR =5ma; Tj = 25 °C VBRR < 3.76 5.64| ... b6.32 28.2 kv
Forward voltage 0859210 =3 4| --- ' -29 -30
Ip =50 A; Tj = 25 oC Vg < 5.4 7.2| ... | 52.2 54 V
Reverse breakdown voltage 1y R
> 3.75 5.0] ... |36.25 37.5 kV
_ L. — 92 O
Ig =5 mA; Tj =25 °C VBRIR < 5i64 7.52| ... [54.52 56.4 KV
Reverse current
VeM = VRWM max; Tj = 125 oc IRM < 0.6 mA

NOTES

1. The Ratings and Characteristics given apply from centre tap to end. (Not for
0SS9210series).

2. Type number suffix

The suffix sonsists of a figure indicating the total number of diodes, followed by
a letter indicating the base.

A = M6 studs at the ends

B = 4 pin Super Jumbo (B4D)

C = Goliath
E = 4 pin Jumbo (B4F)
F = A3-20

3. Operating position
The rectifier units can be operated at their maximum ratings when mounted in
any position.

1) The breakdown voltage increases by approximately 0.1% per 0C with increasing
junction temperature. '

May 1978 3




WJIW 7 &1V IEKIED

OSM9210 SERIES
OSS 9210 SERIES

MECHANICAL DATA Dimensions in mm

n = total number of diodes

OSM9210-nA OSM9210-nB OSM9210-nC

a
Mé a F[_.\ =57 \
_ . \ _ ®
a = [} A
| lm
S
1 A
Rimmp o |
©
® 8
. 2
Jo 5 AR ﬂﬂ k5
® 2 ”ﬂ e ‘a'_a
g - E
A I_L I3 g
® I 5
e 5
1 "
© ©
S ﬁ ﬁg_ﬁ,‘[ =
7207504 4 72075031 72075051

k N.C.

The drawings show the OSM9210series; the OSB9210 and 0SS9210series differ in the

following respects:

OSB9210series — terminals marked a(-) and k(+) in the drawings are both marked~ ;
the centre-tap is marked + (instead of ~v as in the drawings).

0859210series — has no centre-tap.
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OSM9210SERIES
0SS 9210 SERIES
MECHANICAL DATA
n = total number of diodes.
OSM9210-nE OSM9210-nF

u li
<
®
L
gJ® e
N y o | The
[aimm| = g
4 d° ]z~
8 ..‘é.
L i 3 u I
bt (5]
+
g
® © h
T
7Z10601.B
K —
4

72106028

For lengths and weights see table on page 6.




UDBYZIUSERIES
OSM9210SERIES
0SS 9210SERIES

Table of lengths and weights (mm and g)

number of diodes n 3 4106 7to09 10 to 12 | 13to 15
maximum lengths La 143 184 224 264 305
Lp 147 188 228 268 309
Lc 159 199 239 279 320
Ly 132 173 213 253 294
Lp 184 225 265 305 346
weight Wa 153 286 419 552 7 685
Wg = Wg = Wg 218 351 484 617 750
Wg 379 512 645 778 911

number of diodes n 16to 18| 19to 21 |22to24 | 25to 27 | 28to 30
maximum lengths La 345 385 426 466 506
"Lp 349 389 430 470 510
Lc 360 400 441 481 521
Lg 334 374 415 455 495
"Lp 386 426 467 507 547
weights Wa 818 951 1084 1217 1350
W =Wg=Wg | 883 1016 1149 1282 | 1415
Wg 1044 1177 1310 1443 .. 1576
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OSB9210SERIES
OSM9210SERIES
O0SS9210SERIES

400 7210574
maximum allowable non-repetitive
peak forward current based on

I sinusoidal currents, f=50Hz

FSM 1
(A) F

300

time
each current pulse is followed by the
crest working reverse voltage

200
100 =1 Yoy o]
T —] Ti =175°C (prior to surge)
0

1 2 3 4 56789 2 5 100
number of cycles

7210570
maximum allowable non repetitive
r.m.s. forward current (sub cycle
surge curve)

1000

Ies(rRMS)
(A)

500 N

Tj=175°C (prior to surge)

0 5 10 duration(ms)
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OSM9210SERIES
OSS9210SERIES
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OSM9210SERIES
0SS 9210 SERIES
APPLICATION INFORMATION
0SB9210-4
A
i VrRwM
I v
g_ +
]
1
]
Io=2xIg(ay)
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7259118
OSM9210series
+ IﬂF(AV) 10_"_31F(AV)
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E VRwM ; i VRwM E E i
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voltage doubler rectifier circuits with respectively

1x OSM9210 2x OSM9210 and 3x OSM9210
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OSB 9310 SERIES
OSM9310 SERIES
0SS 9310 SERIES

HIGH VOLTAGE RECTIFIER STACKS

The 0SB9310, OSM9310 and 0SS9310 series are ranges of high voltage rectifier as-
semblies, incorporating controlled avalanche diodes mounted on fire proof triangu-
lar formers. The OSB9310 series is intended for application in two phase half wave
rectifier circuits. The OSM9310 series is intended for application in single phase or

three phase bridges or in voltage doubler circuits.

The 0SS9310 series is intended for all kinds of high voltage rectification. The assem -
blies are supplied with M6 studs or with standard valve bases. The OSB9310
series and OSM9310 series are supplied with a centre tap (8-32UNC). The maximum
crest working voltages of the OSB9310 and OSM9310 series cover the range from
2kV to 15kV, andof the 0SS9310 series the range from 3kV to 30kV, in 1kV steps.

circuit OSB 9310 circuit OSM 9310

l I @_O unode{ } I %hode qno%e_@
<+«—VRwm—> ¢

circuit OSS 9310

+
ca’thode

centre -tap entre -t
7259125 4—VRWM re u?sz\zs ‘ VRWM 7159:27
QUICK REFERENCE DATA
0SB9310 -4 -6 -28 =30
0OSM9310~-4 -6 -28 =30
Crest working reverse voltage
from centre tap to end VrRwM  max. 2 3 14 15 kv
0Ss9310 -3 -4 -29 -30
Crest working reverse
voltage VRwy — max. 3 4 29 30 kv
Average forward current
with R and L load
(averaged over any
20 ms period)
in free air up to Tamp = 35°C IF(AV) max. 4 A
in oil up to Tyj = 65°C IF(AV) max. 12 A
Non -repetitive peak forward current
t =10 ms:half sinewave: Tj=l7SOC priorto surge IFSM max. 180 A

MECHANICAL DATA see page 4 and 5
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OSM9310sERiES
0SS 9310sEeRIES

All information applies to frequencies up to 400 Hz

RATINGS Limitingvalues in accordance withthe Absolute Maximum System (IEC 134)

Voltages 0SB9310 -4 |-6 |...|-28 |-30
AL 0SM9310 -4 |-6 |...|-28 |-30
Crest working reverse voltage ~ VRwM max. 21 3 |...]1 14 ] 15 kv
0859310 -3 |-4 .. =29 |-30
Crest working reverse voltage  VRWM max, 3| 4 29 | 30 kv
Currents
Average forward current (averaged
over any 20 ms period)
in free air up to Ty = 35 °C TR(AV) max, 4 A
in oil up to Tyj = 65 °C Irav) max. 12 A
Repetitive peak forward current IFRM max, 250 A
Non -repetitive peak forward current
t=10ms; half sine wave; Tj =175 °C prior to surge Irsm max. 180 A
Reverse power dissipation OSB9310 -4 |-6 |...[-28 |-30
Repetitive peak reverse power dissipation OSM9310 -4 |-6 |28 | =30
t = 10 ps (square wave; f = 50 Hz)
Tj =175 °C PRRM max. 2| 3 14| 15 kW
Non -repetitive peak reverse power dissipation
t = 10 pys (square wave)
Tj= 25 OC prior to surge PRSM max. 12 |18 84| 90 kW
Tj = 175 °C prior to surge PRSM max. 2| 3 14 | 15 kW
Repetitive peak reverse 0859310 -3 |-4 -29 (=30
power dissipation
t = 10 ps (square wave; £ = 50 Hz)
Tj=175 o¢c PRRM max. 3 | 4 29 | 30 kW
Non -repetitive peak reverse
power dissipation
t = 10 ps (square wave)
Tj= 25 OC prior to surge Prsm max. 18 |24 ..|174 | 180 kW
Tj = 175 °C prior to surge PRSM max. 31 4 29 1 30 kw
Temperatures
Storage temperature Tstg -55 to +175 °C
Junction temperature Tj max. 175 oC
2
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OSB 9310 skrIEs
OSM9310 SERIES
0SS 9310 sEries

CHARACTERISTICS (See note 1)

OSB9310 -4 -6 (... =28 -30

Forward voltage OSM9310 -4 | -6 ... | -28 -30

IF =50 A; Tj= 25 °C Vg < 5(7.5(...] 3 [|37.5V
Reverse breakdown voltage 1)

R ] e B R A
Forward voltage 0889310 -3 | -4 ]...] =29 -30

IF=50A;TJ-=25 °c Vg < 7.5 10)...[72.5 75V
Reverse breakdown voltage b

R-smaTy=20%C Var 2 e | |7 | e kv
Reverse current

VRM = VRWMmax: Tj = 125 °C IRM < 0.3 mA

NOTES

1. The Ratings and Characteristics given apply from centre tap to end. (Not for
0SS9310series).

2. Type number suffix

The suffix consists of a figure indicating the total number of diodes, followed by
a letter indicating the base.

A = M6 studs at the ends

B = 4 pin Super Jumbo (B4D)

C = Goliath

E = 4 pin jumbo (B4F)

F = A3-20

3. Operating position
The rectifier units can be operated at their maximum ratings when mounted in
any position.

1) The breakdown voltage increases by approximately 0.1% per °c with increasing
junction temperature.
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UID Y51V SERIES

OSM9 310 SERIES
0SS 9310 SERIES

MECHANICAL DATA Dimensions in mm

n = total number of diodes

OSM9310-nA 0OSM9310-nB 0SM9310-nC
—
NC. k
o
bre
O :
NC.
max75
M6 a
=2\ —
a =
: ]
7 FQl
g
@57J 5 Te T 2 5 M]g
e 2 a é
a g £
0 g l 5
Im 1 s UT 3 8
il :
l o 0
© ©]
5 1
_.__.____‘. Y k . J
72075043 g 7207503 72075051
k N.C.

The drawings show the OSM9310series; the OSB9310 and 0SS9310series differ in the
following respects:
OSB9310series - terminals marked a(-) and k(+) in the drawings are both marked

~ ; the centre-tap is marked + (instead ofr as in the drawings).
0SS9310series - has no centre-tap.

4 H May 1978



OSB9310SERIES

OSM9I310sERIES
0SS 9310sERIES
MECHANICAL DATA
n = total number of diodes
0OSM9310-nE 0OSM9310-nF

a a
| ﬁ\‘ "
u
()
W &
W (S) W 0
< - a
i1® o
B ST~
§
j s M g
+
g
° | ° B
7210601.B
k

72106028

For lengths and weights see table on page 6.
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OSM9I310SERIES

0SS 9310sERIES

Table of lengths and weights (mm and g)

number of diodes n 3 4t06 7t09 10 to 12 13 to 15
maximum lengths  La| 143 184 224 264 305
Lg| 147 188 228 268 309
Lc] 159 199 239 279 320
Lg| 132 173 213 253 294
Lp| 184 225 265 305 346
weight Wal 153 286 419 552 685
Wp=Wc=Wg| 218 351 484 617 750
Wg| 379 512 645 778 911

number of diodes n |16to 18|19 to 21 | 22 to 24 25 to 27 28 to 30
maximum lengths L[ 345 385 426 466 506
Lg| 349 389 430 470 510
Lg| 360 400 441 481 521
Lg| 334 374 415 455 495
Lr| 386 426 467 507 547
weights Wa| 818 951 1084 1217 1350
Wp=Wg =Wg| 883 1016 1149 1282 1415
Wg| 1044 1177 1310 1443 1576

6 I l | l August 1970



SB9310SERIES
SM9O310SERIES
SS9310SERIES

200 7259271

l [ T T [i]

maximum permissible non-repetitive
r.m.s. forward current based on
sinusoidal currents (f=50Hz)

NN
(A) time

each current puise is followed by
the crest working reverse voitage

T I T T

|

100

Tj=175°C prior to surge

1 10 number of cycles 100

7259270
maximum allowable non-repetitive
r.m.s. forward current(sub cycle
surge curve)

Ies(rus)
(A)

400

200 T; =175°C prior to |

0 5 duration(ms) 10
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USBYJ31USERIES
OSM9310SERIES
OSS9310SERIES

7259267

maximum allowable average forward
current versus ambient temperature
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OSB9310SERIES

® 00 006

OSMO9O310sERIES
0SS 9310sERIES

APPLICATION INFORMATION
0SB9310series

| VRwM
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1
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Lo=2xTg(ay)
—
7259118
0OSM9310series
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7259119

voltage doubler rectifier circuits with respectively

1x OSM9310 2x OSM9310 and

3x OSM9310
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OSB 9410 SERIES
OSM9410 SERrIES
- OSS 9410 SERIES

HIGH VOLTAGE RECTIFIER STACKS

Ranges of high voltage rectifier assemblies, incorporating controlled avalanche diodes
mounted on fire proof triangular formers. They are supplied with M6 studs.

The OSB9410series is intended for application in two phase half wave rectifier circuits.
The OSM9410series is intended for application in single phase or three phase bridges
or in voltage doubler circuits.

The 0859410series is intended for all kinds of high voltage rectification.

The OSB9410series and OSM9410series are supplied with a centre tap (8-32UNC).
The maximum crest working voltages of the OSB9410 and OSM9410series cover the
range from 2 kV to 15 kV, and of the OSS9410series the range from 3 kV to 30 kV,
in 1 kV steps.

CIRCUIT OSB9410 CIRCUIT OSM9410
+
~ T@ - __@_O ~ anode cathode
centre - tap centre-tap
«—Vrwm—> Q 2955125 ‘—V‘*WM" 7259126
CIRCUIT 0559410
- +
anode cathode
‘ VRwwm ‘
7259127
QUICK REFERENCE DATA
OSB9410 -4 -6 -28 | -30
. OSM9410 -4 | -6 -28 { -30
Crest working reverse voltage
from centre tap to end  VRWM max. 2 3 ‘ 14 15 kV
) 0859410 -3} -4 | ... | =29 | =30
Crest working reverse
voltage VRwMm max. 3 4 [ 29 30 kV
Average forward current withR and L load
(averaged over any 20 ms period)
in free air up to Ty, = 35 oC IF(AV) max. 10 A
in oil up to Ty = 35 °C IF(AV) max. 30 A
Non-repetitive peak forward current
t=10 ms; half sine wave; Tj=175 OC prior to surge Ipgm max. 800 A

MECHANICAL DATA see page 4
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OSBY4A1TUSERIES
OSM9410SERIES
0SS 9410SERIES

All information. applies to frequencies up to 400 Hz

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

OSB9410 -4| -6 | ... -28 | -30
Voltages OSM9410 -4 | -6 -28 | -30
Crest working reverse voltage VRwM max. 2 31 ... 14 15 kV
0889410 -3 | -4 | ... 1 =29 ] -30
Crest working reverse voltage Vgwpy max. 3 4 [ ... 29 30 kV
Currents
Average forward current (averaged
over any 20 ms period)
in free air up to T, = 35 °C Ipayy —max. 10 A
in oil up to Tej1 = 35 °C Ipay) —max. 30 A
Repetitive peak forward current IprM max. 450 A

Non -repetitive peak forward current
t=10ms; half sinewave; Ty=175 OCpriortosurge  Ipgy max. 800 A

Reverse power dissipation

OSB9410 -4 | -6 | ... -28 | =30
Repetitive peak reverse power dissipation OSM9410-4 | -6 | ... -28 | =30
t-= 10us (square wave; f =50 Hz)
Ty=175°C PRrM = max. 9 ]13.5 | ... 63 [67.5 kW

Non -repetitive peak reverse power dissipation
t = 10us (square wave)

Ty = 25 OC prior to surge PrsMm max. 55| 80 | ... 375 | 400 kW
T; =175 OC prior to surge Ppgy max. 851 13 |... 160.5 65 kW
Repetitive peak reverse 0S§9410 -3 | -4 | ... -29 | =30

power dissipation
t = 10us (square wave;f =50 Hz)

Tj =175 °C PRrM Mmax.13.5 | 18 | ... [130.5 | 135 kW

Non-repetitive peak reverse
power dissipation
t = 10us (square wave)

Ty =25 OC prior to surge Prsm  max. 80 | 105 |... 775 | 800 kW
Tj = 175 OC prior to surge Prsm max. 131 17 |... 126 | 130 kW
Temperatures
Storage temperature Tstg - 55to+ 175 oC
Junction temperature T max. 175 °C
2 H H August 1970



OSB 9410 sERIES
OSM9410 SERIES
OSS 9410 SErIES

CHARACTERISTICS (See note 1)

0SB9410 -4 -6f... -281 =30

Forward volta OSM9410 -4 -6]... -28 | =30

IF=150A;TJ~:25°C Vg < 3.6 | 5.4]... | 25.2 27V
Reverse avalanche breakdown voltage D o 2.5 |3.75 17.5 18,75 v

IR =5 mA; Tj =25 °C VERR < a| 6f..| 28] s0kv
Forward voltage 0559410 -3 -4f... =29} =30

IF=150A;TJ-=25°C Vg < 5.4 1 7.2]... | 52.2 54V
Reverse avalanche breakdown voltage D - 3.75 5 36.25 | 37.5 kV

IR =5 mA; Tj =25°C VERR  « ’ 6 3 ’ 58 60 XV
Reverse current

VRM = VRWMmax’ TJ =125 0C IRM < 1.6 mA

NOTES

1. The Ratings and Characteristics given apply from centre tap to end. (Not for
0S859410series).

2. Type number suffix
The suffix consists of a figure indicating the total number of diodes, followed by
a letter indicating the base.
A = M6 studs at the ends.

3. Operating position

The rectifier units can be operated at their maximum ratings when mounted in
any position.

1) The breakdown voltage increases, by approximately 0.1% per ©C with increasing
junction temperature.

I i l 3
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OSB9410SERIES
OSM9410sERIES
0SS 9410sEeRIES

MECHANICAL DATA

n = total number of diodes.

0559410-nA

Cathode

@)+

~,@

Anode

The drawing shows the 0SS9410series.

The 0SB9410 and OSM9410series differ in the following respects:

l

Dimensions in mm

OSB9410 series — has a centre tap marked +; anode and cathode terminals are both
marked-.

OSM9410series - has a centre tap marked~.

Table of lengths and weights (mm and g)

number of diodes n 3 [ 4tob 7t09 [10to 12 |13 to 15
maximum lengths L 143 184 224 264 305
weights Wa 215 413 611 809 1007
number of diodes n 16t0 18 {19 to 21 | 22 to 24 | 25 to 27 | 28 to 30
maximum lengths La 345 385 426 466 506
weights WA. 1208 1406 1604 1802 2000

4 ” “ August 1970



OSB9410SERIES

OSM9410SERIES
0SS9410 SERIES
72592761
1000
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\N
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7259275
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OSB9410SERIES

OSM9410SERIES

OSS9410SERIES
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maximum allowable average forward
current versus ambient temperature
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OSB9410sERIES

OSM9410sERIES
OSS 9410SsERIES
APPLICATION INFORMATION
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J L OSM9510-12

HIGH-VOLTAGE RECTIFIER STACK

The OSM9510-12 is a silicon rectifier stack for high voltage applications;
up to 12kV in half-wave circuits, or up to 6kV as one of the arms of a
bridge configuration, where the centre-tap is utilised. Because of its con-
trolled avalanche characteristics it is capable of withstanding reverse

transients generated in the circuit.

QUICK REFERENCE DATA

VRWM max. . 12 kv
V(BR)R min. . 15 kv
IF(AV) max., in free air, Tamb; 50 C 1.5 A
PRSM max., t=10us, Tamb=25 (o] 20 kw

OUTLINE AND DIMENSIONS

For details see page 3

CIRCUIT DIAGRAM

+ cT -

Also available: 8 kV type with V(BR)R min = 12.5kV

December 1979
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OSM9510-12 J l

RATINGS

Limiting values of operation according to the absolute maximum system.
These ratings apply for the frequency range 50 to 400Hz.
Simultaneous application of all ratings is inferred unless otherwise stated.

Electrical
VRWM max. Crest working reverse voltage 12 kv
1 max. Mean forward current in free air,
F(AV) o R
T <50 C, 180" conduction 1.5 A
amb— .
See derating curves on page 4
IFRM max Repetitive peak forward
current, 30° conduction 15 A
IFSM max Surge forward current, 1 cycle
(10ms peak of half sinewave) 35 A
PRSM max. Non-repetitive peak reverse power
(104s square wave, T, = 25°C) 20 kW
P max. 50Hz repetitive peak reverse
RRM .
transient power
(10us square wave, T], =150°C) 5.0 kW
Temperature
Tstg Storage temperature -55 to 150 0C
Tj Junction temperature -55 to 150 °
ELECTRICAL CHARACTERISTICS (Tj=2500 unless otherwise stated)
Min, Max.
*VF Forward voltage at IF= 5A - 17.5 A\’
o
=1 - A
IR Reverse current at VRWM' T], 25°C 100 U
v ** Avalanche breakdown voltage
(BR)R ~ ’
1 =1mA 1 25
(BR)R 5 kv

*Measured under pulsed conditions sothat Tj is at, or near, the stated value.

**The avalanche voltage increases by approximately 0.1%/degC with in-

creasing Tj .

MECHANICAL DATA
Weight

MOUNTING POSITION

The rectifier units can be operated at their maximum ratings when mounted

in any position.

2 December 1979w (



High-voltage silicon rectifier stack OSM9510—12

OUTLINE AND DIMENSIONS
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High-voltage silicon rectifier stack OSM9510-12
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GENERAL
EXPLANATORY
NOTES

THYRISTORS

SWITCHING CHARACTERISTICS

Thyristors are not perfect switches. They take a finite time to go from the off to the on-state and vice-
versa. At frequencies up to about 400 Hz these effects can often be ignored, but in many applications
involving fast switching action the departure from the ideal is important.

Gate-controlled turn-on time

Anode current does not commence flowing at the instant the gate current is applied.

There is a period which elapses between the application of gate current and the onset of anode current
known as delay time (tg). The rise time of anode current is known as t, and is measured as the time
taken for the anode voltage to fall from 90% to 10% of its initial value.

The conditions which need to be specified are:

a) Off-state voltage (Vp).

b) On-state current (IT).

c) Gate trigger current (Ig) — high gate currents reduce turn-on time.

d) Rate of rise of gate trigger current (dlg/dt) — high values reduce turn-on time.
e) Junction temperature (Tj) — high temperatures reduce turn-on time.

The waveforms are shown in the following diagram:

90 %

72735141

December 1979 1




EXPLANATORY
NOTES

CIRCUIT-COMMUTATED TURN-OFF TIME

When a thyristor has been conducting and is reverse biased it cannot go immediately into the forward
blocking state. Thyristors exhibit a stored charge in a similar fashion to rectifiers; it is only after this
charge has been recombined or been swept out that the device can block reapplied off-state voltage.
The turn-off time (tq) is measured from the instant the anode current passes through zero to the instant
the thyristor is capable of blocking reapplied off-state voltage.

The conditions which need to be specified are:
a) On-state current (IT) — high peak currents mean longer turn-off times.

b) Reverse voltage (VR) — low reverse voltages mean longer turn-off times.
An example of this is when the thyristor is in anti-parallel with a diode, limiting the reverse voltage
to avolt or so.

¢} Rate of fall of anode current (dI/dt) — high rates mean shorter turn-off times.
d) Rate of rise of reapplied off-state voltage (dVp/dt) — high rates mean longer turn-off times.
e) Temperature (T]- or Tpp) — high temperatures mean longer turn-off times.

f) Gate conditions (—VG@, Rtot) — the application of a negative gate voltage during reverse recovery
can be used to reduce the turn-off time. Care must be taken not to exceed the reverse gate voltage

rating (VRGMmax-

The waveforms are shown in the following diagram:

\Vd I/dt

Ir

Ir
v b tq reapplied Vou
o]
dVp/dt
-
VR 72725391
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GENERAL
Thyristors EXPLANATORY
NOTES

MOUNTING INSTRUCTIONS FOR TO-220 ENVELOPES

GENERAL DATA AND INSTRUCTIONS FOR HEATSINK OPERATION

General rules

1. First fasten the devices to the heatsink before soldering the leads.

2. Use of heatsink compound is recommended.

3. Avoid axial stress to the leads.

4. Keep mounting tool {e.g. screwdriver) clear of the plastic body.

5. It is recommended that the circuit connections be made to the leads rather than direct to the heatsink.

Heatsink requirements

Flatness in the mounting area: 0,02 mm maximum per 10 mm.
Mounting holes must be deburred.

Heatsink compound

Values of the thermal resistance from mounting base to heatsink (Ryh mp-h) given for mounting with
heatsink compound refer to the use of a metallic oxide-loaded compound. The compound should be
an electrical insulator and be applied sparingly and evenly to both interfaces. Ordinary silicone
grease is not recommended.

For insulated mounting, the compound should be applied to the bottom of both device and insulator.

Mounting methods for thyristors and triacs
1. Clip mounting.

Mounting by means of spring clip offers:

a. A good thermal contact under the crystal area, and slightly lower Ry, mp-h values than screw
mounting.

b. Safe insulation for mains operation.

Recommended force of clip on device is 120 N (12 kgf).
2. M3 screw mounting.

Care should be taken to avoid damage to the plastic body. It is therefore recommended that a cross-
recess pan-headed screw be used. Do not use self-tapping screws.

Mounting torque for screw mounting:

Minimum torque (for good heat transfer) 0,55 Nm (5,5 kgem)
Maximum torque (to avoid damaging the device) 0,80 Nm (8,0 kgem)

N.B.: When a nut or screw is not driven direct against a curved spring washer or lock washer, the
torques are as follows:

Minimum torque (for good heat transfer) 0,4 Nm (4 kgem)
Maximum torque (to avoid damaging the device) 0,6 Nm (6 kgcm)

N.B.: Data on accessories are given in separate data sheets.
3. Rivet mounting (only possible for non-insulated mounting)

Devices may be rivetted to flat heatsinks; such a process must neither deform the mounting tab,
nor enlarge the mounting hole,
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UENERAL
EXPLANATORY
NOTES

GENERAL DATA AND INSTRUCTIONS FOR HEATSINK OPERATION (continued)

Thermal data

clip screw
mounting mounting

Thermal resistance from mounting base to heatsink

with heatsink compound, direct mounting Rthmb-h = 0,3 0,5 oc/w

without heatsink compound, direct mounting Rthmb-h = 1.4 1,4 OC/W

with heatsink compound and mica

insulator 56369 Rthmb-h = 2.2 - ocw

with heatsink compound and alumina -

insulator 56367 Rthmb-h = 0.8 - oc/w
Lead bending

Maximum permissible tensile force on the body, for 5 seconds is 5 N (0,5 kgf).

The leads can be bent through 900 maximum, twisted or straightened. To keep forces within the above-
mentioned limits, the leads are generally clamped near the body. The leads should neither be bent nor
twisted less than 2,4 mm from the body.

Soldering
Lead soldering temperature at 4,7 mm from the body; tgq <5s: Tgid max = 275 °C.

Avoid any force on body and leads during or after soldering: do not move the device or leads after
soldering.

It is not permitted to solder the metal tab of the device to a heatsink, otherwise its junction temperature
rating will be exceeded. ‘
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GENERAL
Thyristors EXPLANATORY
NOTES

INSTRUCTIONS FOR CLIP MOUNTING (TO-220 envelopes)

Direct mounting with clip 56363
1. Place the device on the heatsink, applying heatsink compound to the mounting base.

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an éngle of 100 to
300 to the vertical (see Fig. 1).

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 1(c)). !

[ s o

I I Vol T0-220
I
AT 77 A:ﬁ'g . A7
7275438
(a) (b) (]
Fig. 1 (a) Heatsink requirements; (b} mounting (1 = spring clip}; (c) position of the device

(top view).

Insulated mounting with clip 56364

With the insulators 56367 or 56369 insulation up to 2 kV is obtained.

1. Place the device with the insulator on the heatsink, applying heatsink compound to the bottom of
both device and insulator.

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to
300 to the vertical (see Fig. 2).

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 2(c)). There should be
minimum 3 mm distance between the device and the edge of the insulator for adequate creepage.

v {
[ 48 ) T 10-220

[ /
16 16,8 . Pid
114—" !“16,3"» <18 min (

Y5 Sl 0 0
A AT /‘___1’0 v A1 = =

[ K I
TZ754371
(a) (b) (c)

Fig. 2 (a) Heatsink requirements; (b} mounting (1 = spring clip, 2 = insulator 56369 or
56367); {c) position of the device (top view).
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EXPLANATORY
NOTES

INSTRUCTIONS FOR SCREW MOUNTING (T0-220 envelopes)

Direct mounting with screw
® into tapped heatsink

cross-recess pan-head screw;
Y 7 M3 (6 mm long)
ALt/

TO-220 -t ——__ -shake-proof lock washer;

device W\X\ R\Q internal teeth
TN 77

heatsink; hole drilled 2,70 mm dia D7509A

® through heatsink with nut

cross-recess pan-head screw;
M3 (8 mm long)

TO-220 \
device A

~ \Q \ N
L A

-
~

7 _< T shake-proof lock washer;
. internal teeth
heatsink;
hole drilled
for M3 clearance M3 hexagon nut D7510A

December 1979



GENERAL

Thyristors EXPLANATORY

NOTES

MOUNTING CONSIDERATIONS FOR STUD-MOUNTED THYRISTORS

Losses generated in a silicon device must flow through the case and to a lesser extent the leads.

The greatest proportion of the losses flow out through the case into a heat exchanger which can be
either free convection cooled, forced convection or even liquid cooled. For the majority of devices in
our range natural convection is generally adequate, however, where other considerations such as space
saving must be taken into account then methods such as forced convection etc. can be considered.
The thermal path from junction to ambient may be considered as a number of resistances in series.
The first thermal resistance will be that of junction to mounting base, usually denoted by Rtp j-mp.
The second is the contact thermal resistance Ry mp-h and finally there is the thermal resistance of
the heatsink Rip h-a-

In the rating curves, the contact thermal resistance and heatsink thermal resistances are combined as a
single figure - Rty mpb-a-

In addition to the steady state thermal conditions of the system, consideration should also be given to
the possibility of any transient thermal excursions. These can be caused for example by starting condi-
tions or overloads and in order to calculate the effect on the device, a graph of transient thermal
resistance Zh j.mp s a function of time is given in each data sheet.

junction

Reh j-mb

mounting
base

Rth mb-h Rthj-a
heatsink

Rihh-a
7273725 ambient

When mounting the device on the heatsink, care should be taken that the contact surfaces are free from
burrs or projections of any kind and must be thoroughly clean.

In the case where an anodised heatsink is used, the anodising should be removed from the contact surface
ensuring good electrical and thermal contact.

The contact surfaces should be smeared with a metallic oxide-loaded grease to ensure good heat transfer.
Where the device is mounted in a tapped hole, care should be taken that the hole is perpendicular to the
surface of the heatsink. When mounting the device to the heatsink, it is essential that a proper torque
wrench is used, applying the correct amount of torque as specified in the published data.

Excessive torque can distort the threads of the device and may even cause mechanical stress on the wafer,
leading to the possible failure.

Where isolation of the device from the heatsink is required, it is common practice to use a mica washer
between contact surfaces, and where a clearance hole is used, a p.t.f.e. insulating bush is inserted. A
metallic oxide-loaded heatsink compound should be smeared on all contact surfaces, including the mica
washer, to ensure optimum heat transfer. The use of ordinary silicone grease is not recommended.

December 1979
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EXPLANATORY
NOTES

OPERATING NOTES

When there is a possibility that transients, due to the energy stored in the transformer, will exceed the
maximum permissible non-repetitive peak reverse voltage, a damping circuit should be connected across
the transformer.

Either a series RC circuit or a voltage dependent resistor may be used. Suitable component values for an
RC circuit across the transformer primary or secondary may be calculated as follows:

VRSM RC across primary RC across secondary
VRWM of transformer of transformer
C (uF) R (&) C (uF) R (Q)
20 200 Imag 150 225'magT2 200
' V1 C Vi C
15 400 Imag 225 450 Imag T 275
’ Vi [ C
125 550 Imag 260 620 Imag"” 310
' V1q c 2 C
Imag 300 |magT2 350
1.0 800 - 900 —_—
Vi C Vi
where 'mag = magnetising primary r.m.s. current (A}
Vi = transformer primary r.m.s. voltage (V)
Vo = transformer secondary r.m.s. voltage (V)
T = V1/Vay

VRsM = the transient voltage peak produced by the transformer

VRwM = the actually applied crest working reverse voltage

The capacitance values calculated from the above table are minimum values; to allow for circuit
variations and component tolerances, larger values should be used.
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BR100/03

SILICON BI-DIRECTIONAL TRIGGER DEVICE

Silicon bi-directional trigger device intended for use in triac and thyristor trigger circuits,

QUICK REFERENCE DATA

Breakover voltage V(B0O) 28 to 36 \Y
Qutput voltage Vo > 5 \Y)
Repetitive peak current IFRM max. 2 A
MECHANICAL DATA Dimensions in mm
Fig. 1

&35:; L I!I l’ 10 .|

e 2 45 e 2

*, 1.85 4.
min max min max
08059

RATINGS

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

Total power dissipation up to Tamp = 50 °C Piot max. 150 mw
Repetitive peak current {t < 20 us) IERM max. 2 A
Storage temperature Tstg —55 to +125 oC
Junction temperature Tj max. 100 oC

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.33 K/mW
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BR100/03

CHARACTERISTICS
Tj=25 oC

dv
Breakover voltage at ; =10 V/ms V{(BO) 28 to 36
Breakover voltage symmetry |ViBo) — ViBoyn| < 3
dv
Output voltage at d_t =10 V/ms Vo > 5
Breakover current at V = 0.98 V(g() 1(BO) < 100
1
\
Y; \
(O I AN
[ /-»—-—‘-1—i l{Bo) 1
{BOYIOT v ! T
N (BO)I
\
D8463
Fig.2
220V; S0Hz
~
mains

D8464

Fig. 3 Test circuit for output voltage

\Y

uA
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BRY39T

THYRISTOR TETRODE

The BRY39T is a planar p-n-p-n trigger device in a TO—72 metal envelope, intended for use in low-power
switching applications such as relay and lamp drivers, sensing network for temperature and as a trigger
device for thyristors and triacs.

For BRY39P and BRY39S see ‘Small signal transistors” handbook.

QUICK REFERENCE DATA

Repetitive peak voltages VDRM = VRRM max. 70 V
Average on-state current IT(AV) max. 250 mA
Non-repetitive peak on-state current ITsm max. 3 A
MECHANICAL DATA Dimensions in mm

Fig.1 TO—72; Anode gate connected to case.

) _y 0,51
48 ’mux
max

|

l*rggx.-blq—_ 12,7min ——| 72607784

anode
a
ag
anodegate
kg
cathodegate
k
cathode 7260690.1

Accessories supplied on request: 56246 (distance disc)
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BRY39T

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

Anode to cathode

Non-repetitive peak voltages Vpsm = VRSM max. 70 Vv*
Repetitive peak voltages VDRM = VRRM max. 70 Vv*
Continuous voltages Vp=Vg max. 70 v*
Average on-state current up to Tgaee = 85 ©C IT(AV) max. 250 mA

in free air up to Tamp = 256 °C IT(AV) max. 176 mA
Repetitive peak on-state current

t=10 us; § = 0.01 ITRM max. 25 A
Non-repetitive peak on-state current

t=10 us; T; = 150 OC prior to surge ITsm max. 3 A
Rate of rise of on-state current after dit

triggeringto IT =25 A r max. 20 Alus
Cathode gate to cathode
Peak reverse voltage VRGKM max. 5 V
Peak forward current IEGKM max. 100 mA
Anode gate to anode
Peak reverse voltage VRGAM max. 70V
Peak forward current lEGAM max. 100 mA
Temperatures
Storage temperature Tstg —65to 200 ©C
Junction temperature T; max. 150 ©°C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.45 ©OC/mwW
From junction to case Rth jc = 0.15 OC/mwW

*These ratings apply for zero or negative bias on the cathode gate with respect to the cathode, and
when a resistor R < 10 k{2 is connected between cathode gate and cathode.
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Thyristor tetrode BRY39T

CHARACTERISTICS

Anode to cathode
On-state voltage
IT=100mA; Tj=25 oC \2 2 < 1.4 Vv*
Rate of rise of off-state voltage dvp**
that will not trigger any device ot
Reverse current I typ 1 nA
VR=70V;Tj=25°C R < 100 nA
Tj=150°C Ir < 2 pA
Off-state current typ. 1 nA
Vp=70V;Tj=25°C ) < 100 nA
Tj=150 oC Ip < 2 pA
Holding current
Rgk = 10kQ; Rga =220 kQ;Tj=25°C Iy < 250 uA
Cathode gate to cathode
Voltage that will trigger all devices
Vp=6V;Tj=25 oC VGKT > 05 V
Current that will trigger all devices )
VD=6V;T1=25°C IGKT > 1" uA
Anode gate to anode
Voltage that will trigger all devices
Vp=86V;Tj=250C ~VGAT > 1V
Current that will trigger all devices
Vp=6V;Rgk =10 kﬂ;Tj=25°C —IGAT > 100 wuA

*Measured under pulse conditions to avoid excessive dissipation.
**The dVp/dt is unlimited when the anode gate lead is returned to the supply voltage through a
current limiting resistor.
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BRY39T

Switching characteristics

Gate-controlled turn-on time (tg = tg + ty)
when switched from Vp = 15 v
to IT= 150 mA; Igk = B rA;

digk/dt= 5 pAlus; Tj =250C tgt < 300 ns
Circuit-commutated turn-off time
when switched from | = 150 mA
to VR = 15 V; —diy/dt = 3 A/us;
dVp/dt=70V/us; Vp =16V tq < 3 s
t
Iy Iy
$ dIr/dt
90°%
Vo Ie
% v ety reapplied Vpy
o | K10 % o
‘—t“tg—t’ trls dVp/dt
IIT VR 72725381
0 l 2£10% Fig.3 Circuit-commutated turn-off time
27381 definition.
Fig.2 Gate-controlled turn-on time

definition..
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Thyristor tetrode J L BRY39T

D8530(7260691.1) bssan 17260693)
300 600 TTTT
RERN
max values
I L m
(mA) A ImA) I ]
Tj=25°C H1;=150°C
\U i
200 % 400
L
[
2 =
% N W)
o \2
\ VG\OJ
\ Yo
s
100 7! 200 !
N\
\
N J/
T
N
0 0
0 100 T (°C) 200 0 2 Vi (V) I
Fig.4 Fig.5
104 8532 (72604141}
Zenj-a i
(°c/w)
0% I
1T
B Hi7 1 =
>
10? 7
il
o]
Bl
10 == iq
1
1
1075 107 1073 1072 107 1 10 102 108 104
tp (s)
Fig.6
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BRY39T

103 08533(7260694.1)
e e

Vp=VR=70V
Ir
Ip

(nA)
4

10? /

v

4
4
typ/(
10
1
10 0 50 100 Tj (°ci 150
Fig.7
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Thyristor tetrode BRY39T

APPLICATION INFORMATION
Sensing network

-0 +12V

100
Kk

Rs
sensor

08534
(7260925)

-12v
Fig.8

Rg must be chosen in accordance with the light, temperature, or radiation intensity to be sensed; its
resistance should be of the same order as that of the potentiometer.

In the arrangement shown, a decline in resistance of Rg triggers the thyristor, closing the relay that
activates the warning system. If the positions of Rg and the potentiometer are interchanged, an increase
in the resistance of Rg triggers the thyristor.
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BT151 SERIES

THYRISTORS

Glass-passivated thyristors in TO-220AB envelopes, featuring eutectic bonding, thus being particularly
suitable in situations creating high fatigue stresses involved in thermal cycling and repeated switching.
Applications include temperature contro!, motor control, regulators in transformerless power supply

applications, relay and coil pulsing and power supply crowbar protection circuits.

QUICK REFERENCE DATA

BT151-500R | 650R
Repetitive peak voltages Vprwm/VRRM max. 5001 650 V

—_—
Average on-state current IT(AV) max. 7,5 A
R.M.S. on-state current IT(RMS) max. 12 A
Non-repetitive peak on-state current ITsm . max. 100 A
MECHANICAL DATA
Fig. 1 TO-220AB.
Dimensions in mm 10,3 4.5
* max ™ | max [
- 3.6 |- 1,3 |-
- .
. 28 . 59
} mounting min
a k base —& [ -
(see note) | | 4 158
{ max
9 !
]
| ¥ L Y
3,5 max 5.1
not tinned max
J | S -~
. 1’3_’ min
Net mass: 2 g max
Note: The exposed metal mounting (2x) Kk l
base is directly connected to the )
anode. -»! L—O,Q max (3x) > L—O,e
— - - |24
Accessories supplied on request: 2,54 254
see data sheets Mounting instructions
and accessories for TO-220 envelopes.
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BT151 SERIES

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

Anode to cathode BT151-500R | 650R
Non-repetitive peak voltages (t < 10 ms) Vpsm/VRsM
Repetitive peak voltages (6§ < 0,01) Vprm/VRRM
Crest working voltages Vpwm/VRWM
Continuous voltages Vp/VR
Average on-state current (averaged over any

—> 20 ms period) up to Ty = 95 9C IT(AV) max. 75 A
R.M.S. on-state current IT(RMS) max. 12 A
‘Repetitive peak on-state current ITRM max. 65 A

Non-repetitive peak on-state current; t= 10 ms;
— half sine-wave; TJ- = 110 OC prior to surge;

with reapplied VRWMmax ITSM max. 100 A
12t for fusing (t= 10 ms) 12t max. 50 A’s
Rate of rise of on-state current after triggering with

g =580mA to IT =20 A; dlg/dt =50 mA/us dif/dt max. 50 A/us
Gate to cathode
Reverse peak voltage VRGM max. 5V
Average power dissipation (averaged over any 20 ms

period) PG(AV) max. 05 W
Peak power dissipation PGm max. 5 W
Temperatures
Storage temperature . Tstg —40 10 +125 ©C

~>»  Operating junction temperature T max. 110 °C

* Although not recommended, higher off-state voltages may be applied without damage, but the
thyristor may switch into the on-state. The rate of rise of on-state current should not exceed 15 A/us.
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Thyristors BT151 SERIES

THERMAL RESISTANCE
From junction to mounting base Rthjmb = 1.3 oc/w
Transient thermal impedance; t= 1 ms Zihjmb = 0.2 °C/W

Influence of mounting method
1. Heatsink mounted with clip (see mounting instructions)
Thermal resistance from mounting base to heatsink

a. with heatsink compound Rthmb-h = 0.3 °C/W
b. with heatsink compound and 0,06 mm maximum mica insulator Rthmb-h = 1,4 °C/W
c. with heatsink compound and 0,1 mm maximum mica insulator (66369) Ripmp-h = 2.2 OC/W
d. with heatsink compound and 0,256 mm max. alumina insulator (66367) R¢nmp-h = 0.8 °C/W
e. without heatsink compound Rthmb-h = 14 SC/W

2. Free-air operation

The quoted values of Ryp, j-a should be used only when no leads of other dissipating components run to
the same tie-point.

Thermal resistance from junction to ambient in free air:

mounted on a printed-circuit board at a = any lead length

and with  copper laminate Rthj-a = 60 °c/Ww

cO1

‘ﬂ—ﬂ)—-’
\

3
7275493 Fig. 2.
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BT151 SERIES

—> CHARACTERISTICS
Anode to cathode
On-state voltage
|T=23A;Tj=25°C \'ad
Rate of rise of off-state voltage that will not trigger any
device; T; = 110 OC; see Fig.10

RgK = open circuit dVp/dt

RgK = 1002 dVp,dt
Reverse current

VR=VRWMmaX,’TI=110°C IR
Off—state current

VD = VpWMmax: Tj= 110 °C Ip
Latching current; Tj = 25 °C L
Holding current;Ti =250C 4

Gate to cathode
Voitage that will trigger all devices

Vp=6V;Tj=250°C VGgT

Vp=6V;Tj=—-40°C VGT
Voltage that will not trigger any device

VD = VDRMmax: Tj= 110 °C VGeb
Current that will trigger all devices

VD=6V;TJ'=2500 IgT

VD=6V,‘T]'=—40 oc IcT

Switching characteristics
Gate-controlled turn-on time (tgy = tq + ty) when
switched from Vp = VpRMmax to IT =40 A;
IGT = 100 mA; dig/dt = BA/us; Tj = 25 °C gt

90°/o
Vo
10%
0
‘_td—’[ tr |-
tgt
et
0 ‘J 10%

72735141

Fig.2a Gate controlled turn-on time definition.

*Measured under pulse conditions to avoid excessive dissipation.

A A

VvV AN A

vV Vv

typ.

1,75

50
200

0,5

0,5

20

15

250

15

V *
V/us
V/us

mA

mA
mA
mA

mV

mA
mA
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Thyristors BT151 SERIES

MOUNTING INSTRUCTIONS

1. The device may be soldered directly into the circuit, but the maximum permissible temperature of
the soldering iron or bath is 275 OC; it must not be in contact with the joint for more than 5 seconds.
Soldered joints must be at least 4,7 mm from the seal.

2. The leads should not be bent less than 2,4 mm from the seal, and should be supported during
bending.

3. It is recommended that the circuit connection be made to the anode tag, rather than direct to the
heatsink.

4. Mounting by means of a spring clip is the best mounting method because it offers:
a. a good thermal contact under the crystal area and slightly lower Ry mp-h values than screw
mounting.
b. safe isolation for mains operation.
However, if a screw is used, it should be M3 cross-recess pan-head. Care should be taken to avoid
damage to the plastic body.

5. For good thermal contact heatsink compound should be used between mounting base and heatsink.
Values of Rpy mp-h given for mounting with heatsink compound refer to the use of a metallic-oxide
loaded compound. Ordinary silicone grease is not recommended.

6. The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet
providing that rivets of soft material are used, and the press forces are slowly and carefully control-
led so as to avoid shock and deformation of either heatsink or mounting tab.

OPERATING NOTES
Dissipation and heatsink considerations:
a. The various components of junction temperature rise above ambient are illustrated in Fig. 3.

junction

Rih j-mb

mounting
base

Rth mb-n

]Rth j-a

heatsink

Rihh-a

Fig. 3.

7273725 ambient

b. The method of using Fig. 4 is as follows:
Starting with the required current on the IT(Av) axis, trace upwards to meet the appropriate form
factor curve. Trace right horizontally and upwards from the appropriate value on the Ty, scale.
The intersection determines the R¢y mp.a- The heatsink thermal resistance value (Ryp, p.a) can now
be calculated from:

Rth h-a= Rth mb-a — Rth mb-h-
c. Any measurement of heatsink temperature should be made immediately adjacent to the device.
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BT151 SERIES

D8560
15 90
N
P
W) ( Tmb
11,57 °cl
1 Y \ \ P
1 -2 \ &
2.2
10 | \\‘ N A\WIAY \‘ “{ 97
2.8 A o
g 1 A D \ \‘Q\ w!
a=4 II N \\ N CAN %
y h Z, } " \ \
A
"/ ™ 1 ‘0‘ N \
5 v// o 1 A 103.5
/. ! AN
25 \
Y, ™ \\\ \
A %\
[ ree R
= = T
ol L : 110
0 5 Ir(ay)(A) 100 50 T,mp{°C) 100 125

Fig. 4 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.

o = conduction angle per half cycle

4|
,’l \ a = form factor = -—-(—HT RMS

T(AV)

——’O(lﬂ—-

1,67
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Thyristors BT151 SER'ES

7277405
150
ITS(RMS)
(A)
Itsm
100
AN
N\
N
50
\
~]
e
0 -1
10-3 10~2 10 1 duration (s} 10
Fig.5 Maximum permissible non-repetitive r.m.s. on-state current based on sinusoidal currents
{f =50 Hz}; Tj = 110 OC prior to surge; with reapplied VRWMmax- <~
I --- ITsm
—--& 'Ts(RMmS)
time
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BT151 SERIES

3 7277402,A 30 727740 1.A
M 't
(V) (mA)
N
\\
2HH 20
N, N
—_— N
N min Ny Min
1 10 9
AN
0 0
-50 0 50 100 150 -50 0 50 100 150
T °c) T; (°c)
Fig. 6 Minimum gate voltage that will trigger Fig. 7 Minimum gate current that will trigger
all devices as a function of junction temperature. all devices as a function of junction temperature.
72774 00,A
30
—Tj= 25°% A
- — —T;=110°C 4
I T f Amax 1]
(A) 1 VT T
typ .
VT
20 7
/
T
T
10 17
J
4
/i
/
4
0 / Fig. 8.
05 15 vp(v) 25
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Thyristors BT151 SERIES

7277406
10
Zthj-mb
(°c/w)
1
ot e
rl
,/f'
10~!
D
10~2
10-3 :
10-5 10-* 1073 1072 10” v time(s) 10
Fig. 9.
D8561
dvp
dt
(V/us)
N
N
103
\\‘
J N &3,@1009
N
\KRGK=open circuit
102
N
Fig. 10 Maximum rate of rise of off-state voltage 10
that will not trigger any device (exponential method) 0 50 100 Tj("C) 150

as a function of junction temperature.
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BT152 SERIES

THYRISTORS

Glass-passivated thyristors in TO—220AB envelopes, featuring eutectic bonding, thus being particularly
suitable in situations creating high fatigue stresses involved in thermal cycling and repeated switching.
Applications include temperature control, motor control, regulators in transformerless power supply
applications, relay and coi! pulsing and power supply crowbar protection circuits.

QUICK REFERENCE DATA

BT152—400R | 600R | 80OR

Repetitive peak voltages VDRM/VRRM max. 400 J 600 I 800 V
Average on-state current IT(AV) max. 13 A
R.M.S. on-state current IT(RMS) max. 20 A
Non-repetitive peak on-state current ITSM max. 200 A
MECHANICAL DATA Dimensions in mm
Fig.1 TO—-220AB
10,3 4.5
max ™ max [
+1 3,6 | 1,3-» (-
. .
28
G @
4 mounting min
base —
' (see note) b 158
max

= ; :
! |

9 | | :
I | I
I ]

v | - v L ___l

3,5 max 51
not tir;nedA ARl max
| X } 135
1,31 = min
max
(2x) R l
kiitafl| 9
‘ —>|'<—0,9max(3x) +»| 0,6
— -
2,54 254 o

Netmass: 2 g

Note: The exposed metal mounting
base is directly connected to the
anode.

Accessories supplied on request:
see data sheets Mounting instructions
and accessories for TO—220 envelopes.
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BT152 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Anode to cathode BT152—400R | 600R | 800R
Non-repetitive peak voltages Vpsm/VRsSM max. 450 650 850 V
Repetitive peak voltages VDRM/VRRM max. 400 600 800 V
Crest working voltages Vpowm/'VRWM max. 400 400 400 V
Average on-state current (averaged over

any 20 ms period) up to Tp =93 °C IT(AV) max. 13 A
R.M.S. on-state current IT(RMS)  max. 20 A
Repetitive peak on-state current ITRM max. 200 A
Non-repetitive peak on-state current; t= 10 ms;

half sine-wave; Ti = 115 OC prior to surge;
with reapplied VRwMmax ITsm max. 200 A

12t for fusing (t = 10 ms) 12t max. 200 Als
Rate of rise of on-state current after triggering

with I = 160 mA to IT =50 A; dig/dt = 160 A/ms dit/dt max. 200 Alps
Gate to cathode
Reverse peak voltage VRGM max. 5 \
Average power dissipation. {averaged over any 20 ms period) PG(AV) max. 0.5 w
Peak power dissipation; t < 10 us Pam max. 20 w
Temperature
Storage temperature Tstg —40 to +150 oC
Junction temperature T; max. 115 oC
THERMAL RESISTANCE
From junction to mounting base Rthjmb = 1.1 oc/w
From mounting base to heatsink

with heatsink compound Rth mb-h = 0.3 oc/w
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Thyristors

BT152 SERIES

CHARACTERISTICS
Anode to cathode

On-state voltage (measured under pulse conditions)

IT=40A;Tj=250°C

Rate of rise of off-state voltage
that will not trigger any device
T]- =115 9C; Rg = open circuit

Reverse current

VR = VRWMmax;Tj =11590C

Off-state current

VD = VDWMmax: Tj = 115 °C
Latching current; T = 25 °C

Holding current; Tj = 25 oC

Gate to cathode

Voltage that will trigger all devices

Vp=12V;Tj=-40°C
Vp=12V;T|=250°C

Voltage that will not trigger any device
VD = VDRMmax: Tj= 115 oC
Current that will trigger all devices

Vp=12V;Tj=-40°C
Vp=12V;Tj=250C

Switching characteristics

Gate-controlled turn-on time (tg¢ = tg + ty) when
switched from Vp = VDRMmax 10 IT =40 A;
IGT = 100 mA; dig/dt = 5 A/us; Tj= 25 °C

Circuit-commutated turn-off time when switched
from IT7=40 A to VR > 50 V with —dI7/dt =10 A/us;
dVp/dt=50 V/us; Tj =1150C

}

Ir

¢

90%

10%

—tg—| T, |-
gt
Ier
0¢ 0%

Fig.2 Gate-controlled turn-on

time definition.

VT < 1.75 v

dVp/dt < 200 * Vus

IR < 1.0 mA

Ip < 10 mA

I < 80 mA

In < 60 mA

VGT > 1.5 v

VGT > 1.0 \Y

\Zels} < 0.25 \Y

IGT > 50 mA

lgT > 32 mA

tgt typ. 2 us

tq typ. 35 us

Ir

dlr/dt

Ir

Vo tq reappiied Vpy
S

.
A 72725391

F‘ig.3 Circuit-commutated turn-off
time definition.
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BT152 SERIES

MOUNTING INSTRUCTIONS

1.

The device may be soldered directly into the circuit, but the maximum permissible temperature of
the soldering iron or bath is 275 ©C; it must not be in contact with the joint for more than 5 second:
Soldered joints must be at least 4.7 mm from the seal.

. The leads should not be bent less than 2.4 mm from the seal, and should be supported during bendin
. It is recommended that the circuit connection be made to the anode tag, rather than direct to the

heatsink.

. Mounting by means of a spring clip is the best mounting method because it offers:

a. a good thermal contact under the crystal area and slightly lower Riy mp-h values than screw
mounting.

b. safe isolation for mains operation.

However, if a screw is used, it should be M3 cross-recess pan-head. Care should be taken to avoid

damage to the plastic body.

For good thermal contact heatsink compound should be used between mounting base and heatsink.
Values of Rt mp-h given for mounting with heatsink compound refer to the use of a metallic-oxide
loaded compound. Ordinary silicone grease is not recommended.

. The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet

providing that rivets of soft material are used, and the press forces are slowly and carefully controlled
so as to avoid shock and deformation of either heatsink or mounting tab.

OPERATING NOTES
Dissipation and heatsink considerations:

a.

b.

C.

The various components of junction temperature rise above ambient are illustrated in Fig.4.

junction
Rth j-mb
mounting
base
Rtn mb-n [ R¢h j-a
heatsink O—I
Rthh-a

7273725 Iumbient Fig.4

The method of using Fig.5 is as follows:

Starting with the required current on the IT(ay) axis, trace upwards to meet the appropriate form
factor curve. Trace right horizontally and upwards from the appropriate value on the Ty, scale.
The intersection determines the Ry mp-a- The heatsink thermal resistance value (Rn h.3) can now
be calculated from:

Rth h-a = Rth mb-a — Rth mb-h-

Any measurement of heatsink temperature should be made immediately adjacent to the device.
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Thyristors

BT152 SERIES

D8650
P ] Tmb
(W) (°c)
1.57 Z;
\
2.2 N Sy
N N, 2\~ [\ €
428/1 NEAN \@\'\_'\“”o
= N N A
NNV S
¥, h 5\\ A\, \
11/ N TN )
10 7 / . > ~\~\\ Sd 104
N 700 A VAR VA
yI/1/4 0 NRWAN
Y N .
N 2 \
u 2
—+ o~ o
=gy —— F.__ree air & ..-
o P T 115
0 5 10 15 0 50 100
IT(av)(A) Tamb(°C)

Fig.5 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.

ﬂ o = conduction angle per half cycle
1

IT {(RMS)
o a e a = form factor = ——
IT(AV)
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BT152 SERIES

085561
300
ITS(RMS)
(A)
AN
AN
200 ITsm
N
100
g
=
-
0
10-3 10—2 10! 1 duration (s) 10

Fig.6 Maximum permissible non-repetitive r.m.s. on-state current based on sinusoidal currents (f=50 Hz});
Tj =116 OC prior to surge; with reapplied VRWMmax-

o --- ltsm
——‘A:'TS(RMS)

time
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BT152 SERIES

Thyristors
D8552
IGT dvp D8553
(mA) dt Mg
(V/us)
50 g
N\
N
\ N \ Rg=10082
40 103 L
—
]
RGK=open circuit
30 N\
N
20 102
N
A
10
0 10
-50 0 50 100 150 0 50 100 150
Tj°C) Tl

Fig. 7 Minimum gate current that will trigger

all devices as a function of junction temperature.

D8554
IT
(A)
50
40 I
typ|
VE
30
X max
)" VE
AW
20 L
Jivivi
10 f
y ]
/
0
0 1 VT(V) 2

Fig.8 Maximum rate of rise of off-state voltage
that will not trigger any device as a function of
junction temperature.

Fig9 —— Tj=25 °C;——-—Tj=115°C
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BT152 SERIES

D86156
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Zth j—mb
(°c/w)
1 jajej s —————
el
10~
!"
10-2
10-3
105 10—4 10-3 10—2 10-1 1 time(s) 10

Fig. 10
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BT153

FAST TURN-OFF THYRISTOR

Glass-passivated, eutectically bonded, fast turn-off thyristor in a TO-220AB envelope, intended for use
in inverter, pulse and switching applications. Its characteristics make the device extremely suitable for
use in regulator, vertical deflection, and east/west correction circuits of colour television receivers.

QUICK REFERENCE DATA

Repetitive peak off-state voltage VDRM max. 500 Vv
Average on-state current IT(AV) max. 4 A
R.M.S. on-state current IT(RMS)  max. 6 A
Repetitive peak on-state current ITRM max. 30 A
Circuit-commutated turn-off time 1q < 20 us
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.

4.5
™ max [
1,3+ |-
A
0]
t *mounting __ |- min
a k F — base \ -7
! ! (see note) | 15,8
max
g | ‘ {
| |
L1 1 b J
\ ¥ H
3,5 max 51
not tinned max
el B
max |
(2x) ,
Net mass: 2 g kilallg )
Note: The exposed metal mounting . H
base is directly connected to the ] +//l=-0,9max(3x) > "202‘6
-l - —> -2,
anode. 254 254
Accessories supplied on request: 727358354

see data sheets Mounting instructions
and accessories for TO-220 envelopes.
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BT153

RATINGS

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

Anode to cathode

Non-repetitive peak voltages (t << 10 ms)
Repetitive peak voltages

Working voltages

Average on-state current (averaged over any
20 ms period) up to Ty = 95 °C

R.M.S. on-state current
Working peak on-state current
Repetitive peak on-state current

Non-repetitive peak on-state current; t = 10 ms;
half sine-wave; Tj =110 OC prior to surge;
with reapplied VRWMmax

12t for fusing; t= 10 ms; Tj=250C

Rate of rise of on-state current after triggering
up to f=20kHz; Vp =300V to Ity =6 A

Gate to cathode

Average power dissipation (averaged over any 20 ms

period)
Peak power dissipation; t = 10 us

Temperatures
Storage temperature

Operating junction temperature

* Voltage shapes as occurring in the intended application.

Vpsm/VRsMm
VDRM/VRRM
Vow/VRw

IT(AV)
IT(RMS)
ITwm
ITRM

ITsm
12t

di/dt

PG(AV)
Pem

Tstg

max. 550
max. 500
max. 400
max. 4
max. 6
max. 10
max. 30
max. 40
max. 10
max. 200
max. 1
max. 25
~40to + 125
max. 110

\4
\%
V*

> > > >

oc
oC
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Fast turn-off thyristor BT153

THERMAL RESISTANCE
From junction to mounting base Rthjmb = 15 °C/W
Transient thermal impedance; t = 1 ms Zthjmb = 0.2 °C/W

Influence of mounting method
1. Heatsink mounted with clip (see mounting instructions)
Thermal resistance from mounting base to heatsink

a. with heatsink compound Rth mb-h = 0.3 °C/W
b. with heatsink compound and 0,06 mm maximum mica insulator Rthmb-h = 1.4 °C/W
c. with heatsink compound and 0,1 mm maximum mica insulator (56369) Rth mp-h = 2,2 °C/W
d. with heatsink compound and 0,25 mm max. alumina insulator (56367) Rth mb-h = 0.8 °C/W
e. without heatsink compound Rth mb-h = 1.4 °C/W
2. Free-air operation

The qucted values of Rij j-a should be used only when no leads of other dissipating components run to
the same tie-point.

Thermal resistance from junction to ambient in free air:

mounted on a printed-circuit board at a = any lead length

and with copper laminate Rth j-a = 60 °Cc/w

cOq

‘4—9’——’
)

V]
7275493

Fig. 2.
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BT153

CHARACTERISTICS
Anode to cathode

On-state voltage
IT=10A;Tj=250C

Rate of rise of off-state voltage that will not

trigger any device; Tj < 110 oC
Off-state current

VD = VDRMmax: Tj= 110 oC
Holding current; Ti =250C

Gate to cathode

Voltage that will trigger all devices
VD=6V;Ti=25°C;tp>5us
Current that will trigger all devices
Vp=6V;Tj =25°C;tp>5ys

Switching characteristics

Circuit-commutated turn-off time (in regulating circuits)
when switched from |7 =6 A to Vg =50 V with
—dI/dt = 10 A/us; dVp/dt = 200 V/us; Vpy = 500 V;

RgK =68 &; Tmp =80 °C; tp<50us

dly/dt

VT
dVp/dt

b
IH

VGT

IGT

Ig

Yo

tg

reapplied Vpy

dVy/dt

Ve

72725391

Fig. 3 Circuit-commutated turn-off time definition.

* Measured under pulse conditions to avoid excessive dissipation.

25

200

15
100

25

40

20

mA

us
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Fast turn-off thyristor BT153

MOUNTING INSTRUCTIONS

1. The device may be soldered directly into the circuit, but the maximum permissible temperature of
the soldering iron or bath is 275 OC; it must not be in contact with the joint for more than 5 seconds.
Soldered joints must be at least 4,7 mm from the seal.

2. The leads should not be bent less than 2,4 mm from the seal, and should be supported during bending.

3. It is recommended that the circuit connection be made to the anode tag, rather than direct to the
heatsink.

4. Mounting by means of a spring clip is the best mounting method because it offers:

a. a good thermal contact under the crystal area and slightly lower Ryp mp-h values than screw
mounting.

b. safe isolation for mains operation.

However, if a screw is used, it should be M3 cross-recess pan-head. Care should be taken to avoid

damage to the plastic body.

5. For good thermal contact heatsink compound should be used between mounting base and heatsink.
Values of Rip mp-h given for mounting with heatsink compound refer to the use of a metallic-oxide
loaded compound. Ordinary silicone grease is not recommended.

6. The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet
providing that rivets of soft material are used, and the press forces are slowly and carefully control-
led so as to avoid shock and deformation of either heatsink or mounting tab.

OPERATING NOTES
Dissipation and heatsink considerations:
a. The various components of junction temperature rise above ambient are illustrated in Fig. 4.

junction

Rth j-mb

mounting
base

Rth mb-n

] Rih j-a

heatsink

Rithh-a

Fig. 4.

7273725 ambient

b. The method of using Fig. 5 is as follows:
Starting with the required current on the IT(ay) axis, trace upwards to meet the appropriate form
factor curve. Trace right horizontally and upwards from the appropriate value on the Ty, scale.
The intersection determines the Rip, mp-a. The heatsink thermal resistance value (R, p.5) can now
be calculated from:

Rth h-a = Rth mb-a — Rth mb-h-
c. Any measurement of heatsink temperature should be made immediately adjacent to the device.
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BT153

15

(W)

7282061
Tmb
{°c)
157 ey o ;D 95
19 =
"4 P o Q 3
2,2 N Y =29
4 O \ “a
28 \ 98,75
7 a \
. =‘}' %7 5 \ NN
/i b
£ Y/ \20 N \\\ \ 1025
‘P ~ \\
A 3,
M ~ D W
106,25
A lr-e'e air \\\\ t\\
| | ] - . \\\
o — [~
L 110

Fig. 5 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures.

N

—»lalq—

a = form factor =

IT(AV)

o = conduction angle per half cycle

IT(RMS)
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Fast turn-off thyristor BT153

7282062.1
6
Ptot
(W)
4 625 ]
lines 4 3 S Po'%
A Ne /’7—*6 an'
. N 4 {25
” \
Aa =232 " \
~
A g \ \ \
2 v GEEA \
=) AN \
a7y
7 < \ A\
P .
AN
0
0 5 ITwm (A) 10'0 50 Tamb (°C) 100

Tmb
(oC)

104

107

110

Fig. 6 The right-hand part shows the interrelationship between the power (derived from the left-hand

part) and the maximum permissible temperatures.
Ptot = maximum power dissipation including gate and switching losses.
ITwm = maximum working peak on-state current.

It

[ [ time Fig. 7 Waveform defining ITwm-

—! frame period i=—
7282060.1
horizontal output transformer
L1

TH1 TH2
- . vertical
_L deflection

[} Fig. 8 Basic circuit of a vertical
_IW- deflection system.
4 7275870
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BT153

o 7278736
ITS(RMS)
(A)
ITsm
40
N\
\\
20
I
0L - -
10 10 107 1 duration (s} 10

Fig. 9 Maximum permissible non-repetitive r.m.s. on-state current based on sinusoidal currents
(f = 50 Hz); Tj= 110 OC prior to surge; with reapplied VRWMmax-

I --- ITsm
"-/Z\: TS{RMS)

time
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Fast turn-off thyristor BT153

4 7282063 60 7282064
Vet 'aT
(V) (mA) N
N
N
3 40 ANENE
L /min
\\min
N
N
N
2 20
N,
1 0
—-50 0 50 100 150 -50 0 50 100 150
Tj(°C) T; (°C)
Fig. 10 Minimum gate voltage that will trigger Fig. 11 Minimum gate current that will trigger
all devices as a function of junction temperature.  all devices as a function of junction temperature.
7282065 7282066
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b -+ tq
(A) A (us)
hi
10 20
typ I | max
vr HHHA vy
il
[
/
H
5 i typ
17 10
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>
|
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BT153
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Fig. 14 Gate current that will trigger all devices as a function of rectangular pulse width; T]- =250C.
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Fast turn-off thyristor BT153

\_

7277406

10

Zthj-mb
(°c/W)

10~" =
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Fig. 15.
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BT154

FAST TURN-OFF THYRISTOR

Glass-passivated, eutectically bonded, fast turn-off forward blocking thyristor in a TO-220AB envelope,
intended for use in high-frequency inverters, power supply, motor control, electronic flash systems and

for horizontal deflection circuits of colour television receivers.

QUICK REFERENCE DATA

Repetitive peak off-state voltage
Average on-state current

R.M.S. on-state current
Repetitive peak on-state current
Circuit-commutated turn-off time

VDRM
IT(AV)

IT(RMS)

ITRM
tq

max. 750 V
max. 5 A
max. 8 A
max. 60 A
< 24 us

MECHANICAL DATA
Fig. 1 TO-220AB.

7 max “’]
| 3,6 |-
.
28
a k = )
R
9 i |
! |
L] __1
v o
3,5 max [
not tinned 51
e max
N |
A 15
max || P
N 1 2g.
et mass: 2 g (2x)
Note: The exposed metal kifalll o
mounting base is directly H”’*‘*f"‘
connected to the anode. J +/|l+-09max (3x)
~- -
2,54 254

Accessories supplied on request:
see data sheets Mounting in-
structions and accessories for
TO-220 envelopes.

mounting
base
(see note)

-

Dimensions in mm

»'4—076

-2,4

T7735R354
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BT154

RATINGS

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

Anode to cathode
Non-repetitive peak off-state voltage; t < 10 ms
Repetitive peak off-state voltage
Working off-state voltage
th<20us; 6= tp/T <0,25

Average on-state current (averaged over any
20 ms period) up to Ty = 77 °C;
at Ty = 85°C

R.M.S. on-state current
Working peak on-state current (horizontal deflection application)}
Repetitive peak on-state current
Peak pulse on-state current
12t for fusing; t = 10 ms; Tj=25 oC
Rate of rise of on-state current
after triggering up to f = 20 kHz

Gate to cathode
Peak power dissipation

Temperatures
Storage temperature
Operating junction temperature

Vpsm
VDRM

Vow

IT(av)
T(AV)

IT(RMS)
ITwm
ITRM
IT™

12¢

di/dt

PGm

Tstg

max.
max.

max.

max.
max.

max.
max.
max.
max.

max.

max.

800 V
750 V

600 V

o 0 o
> > > »r >>r

240
18 AZs

60 A/us

25 W

—40 to +125 OC

max.

110 °C
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Fast turn-off thyristor BT154

THERMAL RESISTANCE
From junction to mounting base Rthjmb = 25 °C/W
Transient thermal impedance; t=1ms Zthjmb = 0,24 °C/W

Influence of mounting method
1. Heatsink mounted with clip (see mounting instructions)
Thermal resistance from mounting base to heatsink

a. with heatsink compound Rthmb-h = 0.3 °C/W
b. with heatsink compound and 0,06 mm maximum mica insulator Rthmb-h = 1,4 °C/W
c. with heatsink compound and 0,1 mm maximum mica insulator {56369) Rth mp-h = 2.2 °C/W
d. with heatsink compound and 0,256 mm max. alumina insulator (66367) Rty mp-h = 0.8 OC/W
e. without heatsink compound Rthmb-h = 1.4 °C/W
2. Free-air operation

The quoted values of Rip j-a should be used only when no leads of other dissipating components run to
the same tie-point.

Thermal resistance from junction to ambient in free air:
mounted on a printed-circuit board at a = any lead length
and with copper laminate Rth j-a = 60 °oc/w

0 Og

!‘———*N—»

%4 V4]
7275493

Fig. 2.
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BT154

CHARACTERISTICS

Anode to cathode

On-state voltage
IT=20 A;Tj=25°C

Rate of rise of off-state voltage that will
not trigger any device; exponential method;
Vp = 2/3 VDbRMmax: Tj <110°C
Vg =0V

—Vgk =6V

Off-state current
Vp = VDRMmax; Tj= 110°C

Gate to cathode

Voltage that will trigger all devices
VD=6V;Tj=25°C

Current that will trigger all devices
Vp=6V;Tj=259C

Switching characteristics

Circuit-commutated turn-off time {in horizontal
deflection trace switch) when switched from
IT=8At0VR=08V;Vpy=700V; -VGgg=25V
from Ryotr = 62 Q**; Tp = 80 9C; see also Fig. 11
tp < 30us
tp <150 us

dl/dt

VT

dVp/dt
dVp/dt

VGt

IGT

tq

reapplied Vpy

dVp/dt

Ve

72725391

Fig. 3 Circuit-commutated turn-off time definition.

* Measured under pulse conditions to avoid excessive dissipation.
** Rtot is the total series resistance including source resistance.

AN

AN A

200
1000

1.5

2,5

40

2,4
4,8

V*

V/us
V/us

mA

mA

us
us
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Fast turn-off thyristor BT154

MOUNTING INSTRUCTIONS

1. The device may be soldered directly into the circuit, but the maximum permissible temperature of
the soldering iron or bath is 275 ©C; it must not be in contact with the joint for more than 5 seconds.
Soldered joints must be at least 4,7 mm from the seal.

2. The leads should not be bent less than 2,4 mm from the seal, and should be supported during
bending.

3. It is recommended that the circuit connection be made to the anode tag, rather than direct to the
heatsink.

4. Mounting by means of a spring clip is the best mounting method because it offers:
a. a good thermal contact under the crystal area and slightly lower Ryp mp.h values than screw
mounting. '
b. safe isolation for mains operation.
However, if a screw is used, it should be M3 cross-recess pan-head. Care should be taken to avoid
damage to the plastic body.

5. For good thermal contact heatsink compound should be used between mounting base and heatsink.
Values of Ry, mp-h given for mounting with heatsink compound refer to the use of a metallic-oxide
loaded compound. Ordinary silicone grease is not recommended.

6. The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet
providing that rivets of soft material are used, and the press forces are slowly and carefully control-
led so as to avoid shock and deformation of either heatsink or mounting tab.

OPERATING NOTES
Dissipation and heatsink considerations:

a. The various components of junction temperature rise above ambient are illustrated in Fig. 4.
junction

Rth j-mb

mounting
base

Rin mb-h

]Rth j-a

heatsink

Rthh-a
Fig. 4.

7273725 ambient

b. The method of using Fig. 5 is as follows:
Starting with the required current on the |T(AV) axis, trace upwards to meet the appropriate form
factor curve. Trace right horizontally and upwards from the appropriate value on the Ty, scale.
The intersection determines the Ry mp-a- The heatsink thermal resistance value (R, h-5) can now
be calculated from:

Rth h-a = Rth mb-a — Rth mb-h-

¢. Any measurement of heatsink temperature should be made immediately adjacent to the device.
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7282026
15

T 725
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Ptot 1.6 N “’odj Tmb
(W) Q;g,_ (°c)

1,9 N\d‘ LN
2214
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2.8/ C
/ NG N
a=4 / \
/ N
JAN'AY/ s K N
§
AL
5 NC N 97,5
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7
\\“ NO \\ \
NN
N
0 I 110
0 25 IT(av) (A) 50 50 Tamp (°C) 100

Fig. 5 The right-hand part shows the interrelationship between the power {(derived from the left-hand
part) and the maximum permissible temperatures.

/[ \ o = conduction angle per half cycle
[}

|
w @ e a = form factor = -1 BMS
IT(AV)
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Fast turn-off thyristor BT154

7282027
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\ 1}
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Fig. 6 The right-hand part shows the interrelationship between the power (derived from the left-hand
part) and the maximum permissible temperatures (horizontal deflection application).

7282028
10

Zthj-mb
{OC/w)

107!

10~2

103 1
10-58 10—4 10-3 1072 10~ T time(s) 10
Fig. 7.
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Fig. 8 Minimum gate voltage that will trigger all Fig. 9 Minimum gate current that will trigger all
devices as a function of junction temperature. devices as a function of junction temperature.
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Fig. 10 ——Tj=250C; —— Tj=1100cC.
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Fast turn-off thyristor BT154
15 7282025
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Fig. 11 Typical variation of tq with ITp and —Vgg at —diT/dt = 10 A/us;
dVp/dt = 200 to 700 V/us; tp = 150 s.
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APPLICATION INFORMATION

] | [ [ time
t | | |
: I —t—+ — —Iryu
| | -t t— — —Itrm
| B
|
I\t ——————— 5 _t'___VDW
| ! |
Vo o\ [\
._»I tp I<— l time
|-— T ¢! 7269815

]} ' —>EHT

BT154 BY277

commutation -
circuitry T g ;VD l %

7 z/ 7269765.2

4

+H

Fig. 12 Basic circuit and waveforms.

Note

For reverse blocking operation use a series diode, for reverse conducting operation use an anti-paralle!
diode.
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BTW23 SERIES

THYRISTORS

Silicon thyristors in metal envelopes, intended for general purpose single-phase or three-phase mains
operation.

The series consists of reverse polarity types (anode to stud) identified by a suffix R:BTW23-600R to
1600R.

QUICK REFERENCE DATA

BTW23-600R | BOOR | 1000R | 1200R | 1400R | 1600R

Repetitive peak voltages
max. 600 800 1000 1200 1400 1600 V

VDRM = VRRM
Average on-state current IT(AV) max. 90 A
R.M.S. on-state current IT(RMS) max. 140 A
Non-repetitive peak on-state current ITSm max. 2000 A
Rate of rise of off-state voltage

that will not trigger any device dvp/dt < 200 V/us
On request (see ordering note on page 4) dVp/dt < 1000 V/ps

MECHANICAL DATA

Fig. 1 TO-94: with metric M12 stud {® 12 mm); e.g. BTW23-600R.
Types with % in x 20 UNF stud (@ 12,7 mm) are available on request. These are indicated by the suffix
U: e.g. BTW23-600RU.

Dimensions in mm

9,6 min —»
—
25,4 15,9
max red insulating max
A tubes
a
A . yellow
> 2 5max oS conducting cross
section nominal
1 2 4,05
i = 8amax omm thickness g:g
21,0 28,6 ,
™ 20,24 [* max
—=| min. mounting height 635 e
- 158 ol
147
- 190 | 7275733
174,

Net mass: 134 g

Diameter of clearance hole: max. 13,0 mm

Torque on nut: min. 9 Nm (90 kg cm)
max. 17,5 Nm (175 kg cm)

Supplied with device: 1 nut, 1 lock washer
Nut dimensions across the flats;

M12: 19 mm

% in x 20 UNF: 19 mm
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BTW23 SERIES

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

Anode to cathode
BTW23-600R ] 800R | 1000R | 1200RJ 1400R | 1600R

Non-repetitive peak voltages
{t<10 ms) Vpsm/VRsm max. 600 | 800 | 1000 {1200 | 1400 |1600 V

Repetitive peak voltages Vprpm/VRRM max. 600 {800 | 1000 |1200 | 1400 {1600 V
Crest working voltages Vpwm/VRwM max. 400 | 600 | 700 | 800 | 800 | 800 V*

Average on-state current (averaged over

any 20 ms period) up to T, =85 °C IT(AV) max. 90 A
R.M.S. on-state current IT(RMS)  max. 140 A
Repetitive peak on-state current ITRM max. 1250 A

Non-repetitive peak on-state current; t = 10 ms;
half sine-wave; Tj =125 OC prior to surge;

with reapplied VRWM max ITSM max. 2000 A
12t for fusing (t = 10 ms) 12t max. 20000 AZs
Rate of rise of on-state current after triggering

with |G =750 mA to IT =300 A; dig/dt =1 A/us dit/dt max. 300 A/us
Rate of change of commutation current see Fig. 14
Gate to cathode
Reverse peak voltage VRGM max. 10V
Average power dissipation (averaged over

any 20 ms period) PG(AV) max. 2w
Peak power dissipation Pam max. 0 W
Temperatures
Storage temperature Tstg —551to0 + 125 ©C
Junction temperature ‘ Tj max. 1256 °C

THERMAL RESISTANCE

From junction to mounting base Rihjmb = 0,3 °c/w
From mounting base to heatsink Rthmb-h = 0,1 oc/w
Transient thermal impedance (t = 1 ms) Zih j-mb = 0,015 °C/W

* To ensure thermal stability: Ry j-a < 0,75 OC/W (d.c. blocking) or < 1,6 O°C/W (a.c.). For smaller
heatsinks Tj max should be derated. For a.c. see Fig. 4.
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Thyristors

BTW23 SERIES

CHARACTERISTICS
Anode to cathode
On-state voltage
IT=500A; Tj=25 oC
Rate of rise of off-state voltage that will not trigger

any device; exponential method; Vp = 2/3 Vo RM max:
Tj=1250C
Reverse current
VR = VRWM max: Tj= 125 °C
Off-state current
VD = VDWM max: Tj = 125 oC
Holding current; T;=25 oC

Gate to cathode

Voltage that will trigger all devices
VD=6V;TJ~=25°C

Voltage that will not trigger any device
VD = VDRM max: Tj= 126 °C

Current that will trigger any device
VD=6V;Tj=25°C

Switching characteristics

Gate-controlled turn-on time (tg; = tq + t,) when
switched from V3 = VWM max 1o 17 =100 A;
IGT =200 mA; dlg/dt = 1 A/us; Tj =25 °C

* Measured under pulse conditions to avoid
excessive dissipation.

Fig. 2 Gate-controlied turn-on
time definitions.

VT < 22V
dVp/dt < 200 V/ps
IR < 15 mA
b < 15 mA
Iy < 200 mA
VGT > 25V
VGD < 250 mV
IGT > 150 mA
tgt < 25 us
tr typ. 1 us
t

Iy

T_ 90%

Vo

| (o

<—td—>| tr |-

o i A%

72735161

April 1978 3




BTW23 SERIES

CHARACTERISTICS (continued)

Circuit-commutated turn-off when switched
from IT =50 A to VR = 50 V with —dl/dt = 50 A/us;

dVp/dt = 200 V/ps;
Tj =1250C

Tj=250C

V&

dl7/dt

typ.
tq <

typ.
tq <¥P

tq

reapplied Vpy

dVp/dt

72725391

Fig. 3 Circuit-commutated turn-off time definition.

OPERATING NOTE

Switching losses in commutation

100 us
200 us
60 us
120 us

For applications in which the thyristor is forced to switch from an on-state current ITRp to a high
reverse voltage at a high commutation rate (—dI1/dt), consult Fig. 14 (nomogram) to find the increase
in total average power. This increase must be added to the loss from the curves in Fig. 4.

ORDERING NOTE

Types with dVp/dt of 1000 V/us are available on request. Add suffix C to the type number when

ordering; e.g. BTW23-600RC.
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BTW23 SERIES

Thyristors

727593521
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BTW23 SERIES
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Thyristors BTW23 SERIES
726176 1500 7261175
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BTW23 SERIES

7266845 7266843
750 T J ] | 750 | r
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Fig. 12 Intermittent overload capability of two BTW23 thyristors in anti-parallel connection in a
single phase a.c. control circuit (e.g. welding); conduction angle 3600°.
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Thyristors J L BTW23 SERIES
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BTW23 SERIES
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Fig. 16 Limits for starting or inrush currents.
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BTW24 SERIES

THYRISTORS

Silicon thyristors in metal envelopes,