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DATA HANDBOOK SYSTEM

Our 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.

If 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 corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part1  February 1980 T1 02-8f Tubes for r.f. heating
i

Part2 March 1980 T2 03- Transmitting tubes for communications

Part 2a November 1977 ET2a 11-77  Microwave tubes
Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Part 2b May 1978 ET2b 05-78  Microwave semiconductors and components
Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators

Part 3 January 1975 ET3 01-75 Special Quality tubes, miscellaneous devices

Part4 March 1975 ET4 03-75 Receiving tubes

Part 5a October 1979 ET5a 10-79  Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes
for special applications

Part 5b December 1978 ETbb 12-78  Camera tubes and accessories, image intensifiers

Part 6 January 1977 ET6 01-77 Products for nuclear technology
Channel electron multipliers, neutron tubes, Geiger-Miiller
tubes

Part 7a March 1977 ET7a 03-77  Gas-filled tubes

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

Part 7b May 1979 ET7b 05-79  Gas-filied tubes
Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

Part 8 July 1979 ET8 07-79 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.

Part9 March 1978 ET9 03-78 Photomuitiplier tubes; phototubes

February 1980



b

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 1a  August 1978 SC1a 08-78 Rectifier diodes, thyristors, triacs

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

Part 1 March 1980 S1 03-80 Diodes
(SC1b 05-77) Small-signal germanium diodes, small-signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes, rectifier diodes
Part 2 November 1977 SC2 11-77 Low-frequency and dual transistors®
Part 2 June 1979 SC2 06-79 Low-frequency power transistors
Part 3 January 1978 SC3 01-78  High-frequency, switching and field-effect transistors
Part4a December 1978 SC4a 12-78  Transmitting transistors and modules
Part 4b  September 1978 SC4b 09-78  Devices for optoelectronics
Photosensitive diodes and transistors, light-emitting diodes,
photocouplers, infrared sensitive devices,
photoconductive devices
Part 4c  July 1978 SC4c 07-78  Discrete semiconductors for hybrid thick and thin-film circuits

Part 5a November 1976 SC5a 11-76  Professional analogue integrated circuits

Part5b March 1977 SC5b 03-77  Consumer integrated circuits
Radio, audio, television

Part 6 October 1977 SC6 10-77 Digital integrated circuits
LOCMOS HE4000B family

Part 6b  August 1979 SC6b 08-79  ICs for digital systems in radio and television receivers

Signetics integrated circuits Bipolar and MOS memories 1979
Bipolar and MOS microprocessors 1978
Analogue circuits 1979
Logic- TTL 1978

* Low-frequency general purpose transistors will be transferred to $3. The old book SC2 11-77 should
be kept until then.

December 1979



COMPONENTS AND MATERIALS (GREEN SERIES)

Part 1 July 1979

Part 2b  February 1978
Part 3a  September 1978

Part 3b  October 1978

Part 4a November 1978

Part4b February 1979

Part 6 April 1977

Part 7 September 1971

Part 7a January 1979

Part 8 June 1979

Part 9 August 1979

Part 10  April 1978

Part 11 December 1979

Part 12 November 1979

Part 13 December 1979

CM1 07-79

CM2b 02-78
CM3a 09-78

CM3b 10-78

CM4a 11-78

CM4b 02-79

CM6 04-77

CM7 09-71

CM7a 01-79

CM8 06-79

CM9 08-79

CM10 04-78

CM11 12-79

CM12 11-79

CM13 12-79

Assembilies 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

Capacitors

Electrolytic and solid capacitors, film capacitors, ceramic
capacitors, variable capacitors

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 (VDR), light dependent resis-
tors (LDR), negative temperature coefficient thermistors
(NTC), positive temperature coefficient thermistors (PTC)

Variable resistors and test switches

Fixed resistors

September 1979



INDEX

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

INDEX OF TYPE NUMBERS
Data Handbooks SC1a to SC4c

type no. part  section type no. part  section type no. part  section

AA119 1 PC BAV20 1 WD BB405G 1 T
AAZ13 1 GB BAV21 1 WD BBY31 4e Mm
AAZ15 1 GB BAV45 1 Sp BC107 3 Sm
AAZ1T 1 GB BAV'70 4c Mm BC108 3 Sm
AAZ18 1 GB BAV99 4c Mm BC109 3 Sm
BA182 1 T BAW56 4c Mm BC140 3 Sm
BA220 1 WD BAW62 1 WD BC141 3 Sm
BA221 1 WD BAX12 1 WD BC146 3 Sm
BA223% 1 T BAX124A 1 WD BC147 3 Sm
BA243% 1 T BAX13 1 wD BC148 3 Sm
BA244 1 T BAX14A 1 WD BC149 3 Sm
BA280 1 T BAX16 1 WD BC157 3 Sm
BA3Z14 1 Vrg BAX17 1 wD BC158 3 Sm
BA315 1 Vrg BAX18A 1 WD BC159 3 Sm
BA316 1 WD BB105B 1 T BC160 3 Sm
BA31T7 1 WD BB105G 1 T BC161 3 Sm
BA318 1 WD BB106 1 T BC177 3 Sm
BA3T79 1 T BB109G 1 T BC178 3 Sm
BAS11 1 WD BB110B 1 T BC179 3 Sm
BAS16 4c Mm BB110G 1 T BC200 3. Sm
BAT17 4c Mm BB119 1 T BC264A 3 FET
BAT18 4c Mm BB204B 1 T BC264B 3 FET
BAV10 1 WD BB204G 1 T BC264C 3 FET
BAV18 1 WD BB212 1 T BC264D 3 FET
BAV19 1 WD BB405B 1 T BC327 3. 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

W (November 1979
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INDEX

type no. part  section type no. part  section type no. part  section
BC328 3. Sm BCX55 4c Mm BD231 2 P
BC337 3 Sm BCX56 4c  Mm BD2%2 2 P
BC338 3 Sm BCY30A 3 Sm BD233 2 P
BC368 3 Sm BCY31A 3 Sm BD23%4 2 P
BC369 3 Sm BCY32A 3 Sm BD235 2 P
BC375 3 Sm BCY33A 3 Sm BD23%6 2 P
BC376 3 Sm BCY34A 3 Sm BD2%7 2 P
BC546 3 Sm BCY56 3 Sm BD238 2 P
BC547 3 Sm BCY57 3 Sm BD291 2 P
BC548 3 Sm BCY58 3 Sm BD292 2 P
BC549 3. Sm BCY59 3 Sm BD293 2 P
BC550 3 Sm BCYT0 3 Sm BD294 2 P
BC556 3. Sm BCYT1 3 Sm BD295 2 P
BCS557 3. Sm BCYT72 3 Sm BD296 2 P
BC558 3, Sm BCYT8 3 Sm BD329 2 P
BC559 3. Sm BCYT79 3 Sm BD330 2 P
BC560 3 Sm BCY87 3 Sm BD331 2 P
BC635 3. Sm BCY88 3 Sm BD3%2 2 P
BC636 3. Sm BCY89 3 Sm BD33%3 2 P
BC637 3 Sm BD131 2 P BD334 2 P
BC638 3 Sm BD132 2 P BD335 2 P
BC639 3 Sm BD133 2 P BD336 2 P
BC640 3 Sm BD135 2 P BD337 2 P
BCW29;R 4c  Mm BD1%6 2 P BD338 2 P
BCW30;R 4c Mm BD137 2 P BD433% 2 P
BCW31;R 4c Mm BD138 2 P BD434 2 P
BCW32;R 4c Mm BD139 2 P BD435 2 P
BCW33;R 4c  Mm BD140 2 P BD436 2 P
BCW69sR  4c  Mm BD181 2 P BD437 2 P
BCWT0;R 4c Mm BD182 2 P BD438 2 P
BCWT1;R  4c  Mm BD183 2 P BD645 2 P
BCW72;R  4c  Mm BD201 2 P BD646 2 P
BCX1T;R 4c  Mm BD202 2 P BD647 2 P
BCX18;R  4c  Mm BD203 2 P BD648 2 P
BCX19;R 4c Mm BD204 2 P BD649 2 P
BCX20;R  4c  Mm BD226 2 P BD650 2 P
BCX51 4c  Mm BD227 2 P BD651 2 P
BCX52 4c Mm BD228 2 P BD652 2 P
BCX53 4c  Mm BD229 2 P BD6T5 2 P
BCX54 4c  Mm BD230 2 P BD676 2 P

Mm = Discrete semiconductors for hybrid

thick and thin-film circuits

P = Low-frequency power transistors
Sm = Small-signal transistors

November 1979
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type no.

section

part type no. part  section type no. part  section

BD6TT 2 P BDT91 2 P BDX66C 2 P
BD6T78 2 P BDT92 2 P BDX67 2 P
BD679 2 P BDTI3 2 P BDX6TA 2 P
BD680O 2 P BDT94 2 P BDX67B 2 P
BD681 2 P BDT95 2 P BDX67C 2 P
BD682 2 P BDT96 2 P BDXT77 2 P
BD683 2 P BDV64 2 P BDX78 2 P
BD684 2 P BDV64A 2 P BDX91 2 P
BD933 2 P BDV64B 2 P BDX92 2 P
BD934 2 P BDV65 2 P BDX93 2 P
BD935 2 P BDV65A 2 P BDX9%4 2 P
BD93%6 2 P BDV65B 2 P BDX95 2 P
BD937 2 P BDX35 2 P BDX96 2 P
BD938 2 P BDX36 2 P BDY20 2 P
BD939 2 P BDX37 2 P BDY90 2 P
BD940 2 P BDX42 2 P BDY91 2 P
BD941 2 P BDX43 2 P BDY92 2 P
BD942 2 P BDX44 2 P BDY93 2 P
BD943 2 P BDX45 2 P BDY9%4 2 P
BD944 2 P BDX46 2 P BDY96 2 P
BD945 2 P BDX47 2 P BDY97 2 P
BDI46 2 P BDX62 2 P BF115 3 Sm
BD947 2 P BDX62A 2 P BF180 3. Sm
BD948 2 P BDX62B 2 P BF181 3. Sm
BD949 2 P BDX62C 2 P BF182 3 Sm
BD950 2 P BDX63 2 P BF183 3 Sm
BD951 2 P BDX63A 2 P BF194 3 Sm
BD952 2 P BDX63B 2 P BF195 3 Sm
BD953 2 P BDX63C 2 P BF196 3 Sm
BD954 2 P BDX64 2 P BF197 3 Sm
BD955 2 P BDX64A 2 P BF198 3 Sm
BD956 2 P BDX64B 2 P BF199 3 Sm
BDT62 2 P BDX64C 2 P BF200 3 Sm
BDT62A 2 P BDX65 2 P BF240 3 Sm
BDT62B 2 P BDX65A 2 P BF241 3 Sm
BDT62C 2 P BDX65B 2 P BF245A 3 FET
BDT63 2 P BDX65C 2 P BF245B 3 FET
BDT63A 2 P BDX66 2 P BF245C 3 FET
BDT63B 2 P BDX66A 2 P BF256A 3 FET
BDT63C 2 P BDX66B 2 P BF256B 3 FET

FET = Field-effect transistors
= Low-frequency power transistors
= Small-signal transistors

P
Sm

November 1979
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type no. part  section type no. part  section type no. part  section
BF256C 3 FET BFQ17 4c Mm BFT93;R  4c  Mm
BF324 3 Sm BFQ18A 4ec Mm BFW10 3 FET
BF327 3 FET BFQ19 4c Mm BFW11 3 FET
BF336 | 3 Sm BFQ23 3 HFSW BFW12 3 FET
‘BF337 3 Sm BFQ24 3 HFSW BFW13 3 FET
BF338 3 Sm BFQ32 3 HFSW BFW16A 3 HFSW
BF362 3 Sm BFQ34 3 HFSW BFW17A 3 HFSW
BF363 3 Sm BFQ42 4a Tra BFW30 3 HFSW
BF419 2 P BFQ43 4a  Tra BFW45 3 HFSW
BF422 3 Sm BFR29 3 FET BFW61 3 FET
BF423 3 Sm BFR30 4c Mm BFWO2 3 HFSW
BF450 3 Sm BFR31 4c  Mm BFW93 3 HFSW
BF451 3 sm BFR49 3 HFSW BFX29 3 Sm
BF457 2 P BFRS3;R  4c  Mm BFX30 3 Sm
BF458 2 P BFR54 3 Sm BFX34 3 Sm
BF459 2 P BFR64 3 HFSW BFX84 3 Sm
BF469 2 P BFR65 3 HFSW BFX85 3 Sm
BF470 2 P BFR84 3 FET BFX86 3 Sm
BF4T1 2 P BFR90 3 HFSW BFX87 3 Sm
BF472 2 P BFRI1 3 HFSW BFX88 3 Sm
BF480 3 Sm BFR92;R 4e Mm BFX89 3 HFSW
BF494 3 Sm BFR93;R  4c  Mm BFYS50 3 Sm
BF495 3 Sm BFR94 3 HFSW BFY51 3 Sm
BF496 3 Sm BFR95 3 HFSW BFY52 3 Sm
BF550;3R 4c Mm BFRO6 3 HFSW BFY55 3 Sm
BF622 4c  Mm BFS17;R 4c Mm BFY90 3 HFSW
BF623 4c  Mm BFS18;R 4c Mm BG1895
BF926 3. Sm BFS19;R 4e Mm -541 1a R
BF936 3 Sm BFS20;R 4ec Mm -641 1a R
BF939 3 Sm BFS21 3 FET
BF967 3 Sm BFS21A 3 FET BG1897
BF970 3 Sm BFS22A 4a Tra -541 1a R
BFI79 3 Sm BFS23A 4a  Tra -542- 1a R
BFQ10 3 FET BFS28 3 FET -641 1a R
BFQ11 3 FET BFT24 3 HFSW -642 1a R
BFQ12 3 FET BFT25;R 4c Mm BG1898
BFQ13 3 FET BFT44 3. Sm -541 1a R
BFQ14 3 FET BFT45 3 Sm -641 1a R
BFQ15 3 FET BFT46 4c Mm BGY22 4a Tra
BFQ16 3 FET BFT92;R 4c Mm BGY22A 4a Tra
FET = Field-effect transistors P = Low-frequency power transistors
HFSW = High-frequency and switching transistors R = Rectifier diodes
Mm = Discrete semiconductors for hybrid Sm = Small-signal transistors
thick and thin-film circuits Tra = Transmitting transistors and modules
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type no. part  section type no. part  section | type no. part  section

BGY23 4a  Tra BLX66 4a  Tra BR101 3 Sm
BGY23A 4a  Tra BLX67 4a  Tra BRY39P 3 Sm
BGY32 4a Tra BLX68 4a  Tra BRY393 3 Sm
BGY33 4a  Tra BLX69A 4a  Tra BRY39T 1la33 Sm
BGY35 4a  Tra BLX91A 4a  Tra BRY56 3 Sm
BGY36 4a Tra BLX92A 4a Tra BRY61 4c Mm
BGY37 3 HFSW BLX93A 4a Tra BSR12;R 4c Mm
BLV1O 4a Tra BLX94A 4a Tra BSR30 4e Mm
BLV11 4a Tra BLX95 4a Tra BSR31 4c Mm
BLV20 4a Tra BLX96 4a Tra BSR32 4c Mm
BLV21 4a  Tra BLX97 4a  Tra BSR33 4c  Mm
BLW29 4a Tra BLX98 4a Tra BSR40 4c Mm
BLW31 4a Tra BLY87A 4a Tra BSR41 4c Mm
BILW32 4a Tra BLY8TC 4a Tra BSR42 4c Mm
BLW33 4a  Tra BLY88A 4a  Tra BSR43 4c Mm
BIW34 4a Tra BLY88C 4a Tra BSR50 3 Sm
BLW60 4a Tra BLY89A 4a Tra BSR51 3 Sm
BLW60C 4a Tra BLY89C 4a Tra BSR52 3 Sm
BLW64 4a Tra BLY90 4a  Tra BSR56 4c Mm
BLW75 4a  Tra BLY91A 4a  Tra BSR57 4c  Mm
BIWT76 4a  Tra BLY91C 4a  Tra BSR58 4c  Mm
BIWTT 4a Tra BLY92A 4a Tra BSR60 3 Sm
BIW78 4a Tra BLY92C 4a Tra BSR61 3 Sm
BILW79 4a Tra BLY93A 4a Tra BSR62 3 Sm
BLW80 4a Tra BLY93C 4a  Tra BSS38 3. Sm
BLW81 4a Tra BLY94 4a Tra BSS50 3 Sm
BLW82 4a Tra BPW22 4Db PDT BSS51 3 Sm
BLW83 4a Tra BPW34 4b PDT BSS52 -3 Sm
BLW84 4a Tra BPX25 4b PDT BSS60 3 Sm
BIW85 4a Tra BPX29 4b PDT BSS61 3, Sm
BLW86 4a Tra BPX40 4v PDT BSS62 3 Sm
BILW87 4a Tra BPX41 4b PDT BSS63;R 4ec Mm
BILW9S 4a Tra BPX42 4b PDT BSS64;R 4ec Mm
BLW98 4a Tra BPX47A 4b PDT BSS68 3. Sm
BLX13 4a Tra BPX70 4b PDT BSV15 3 Sm
BLX13C 4a Tra BPXT1 4b PDT BSV16 3 Sm
BLX14 4a Tra BPX72 4b  PDT BSV17 3 Sm
BLX15 4a  Tra BPX94 4b  PDT BSV52;R 4c  Mm
BLX39 4a Tra BPX95B 4b PDT BSV64 3. Sm
BLX65 4a Tra BR100 1la Th BSVT8 3 FET

FET = Field-effect transistors PDT = Photodiodes or transistors

HFSW = High-frequency and switching transistors Sm = Small-signal transistors

Mm = Discrete semiconductors for hybrid Th = Thyristors

Tra = Transmitting transistors and modules

thick and thin-film circuits

November 1979
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type no. part  section type no. part  section type no. part  section
BSVT9 3 FET BTY87 * 1a Th BY277 * 1a R
BSV80 3 FET BTY91 * 1a Th BY409 1 R
BSV81 3 FET BU126 2 P BY409A 1 R
BSW66A 3 Sm BU133 2 P BY438 1 R
BSW67A 3 Sm BU204 2 P BY448 1 R
BSW68A 3 Sm BU205 2 P BY458 1 R
BSXi9 3 Sm BU206 2 P BY476 1 R
BSX20 3 Sm BU20TA 2 P BY4T7T 1 R
BSX21 3 Sm BU208A 2 P ' BY478 1 R
BSX45 3 Sm BU209%A 2 P BY509 1 R
BSX46 3 Sm BU326 2 P BYV954,B,C1 R
BSX47 3 Sm BU326A 2 P BYV96D,E 1 R
BSX59 3 Sm BU426 2 P BYW19 * 1 R
BSX60 3 Sm BU426A 2 P BYW29 * 1a R
BSX61 3 Sm BU433 2 P BYW30 ¥ 1a R
BSY59A 3 Sm BUW84 2 P BYW31 * 1a R
BT126 1la Th BUW85 2 P BYW54 1 R
BT128 * 1a Th BUX80 2 P BYW55 1 R
BT129 * la Th BUX81 2 P BYW56 1 R
BT137 * 1a Tri BUX82 2 P BYW92 * 1a R
BT138 * la Tri BUX83 2 P BYW954,B,C1 R
BT139 * 1a Tri BUX84 2 P BYW96D,E 1 R
BT151 * 1a Th BUX85 2 P BYX10 1 R
BTW23 * la Th BUX86 2 P BYX22 * 1a R
BTW24 * 1la Th BUX87 2 P BYX25 * 1a R
BTW30 * 1a Th BY126M 1 R BYX30 * 1a R
BTW31 * 1a Th BY127M 1 R BYX32 * 1a R
BTW33 * 1a Th BY164 la R BYX36 * 1 R
BTW34 * 1a Tri BY179 la R BYX38 ¥ 1a R
BTW38 * 1a Th BY184 la R BYX39 * 1a R
BTW40 * 1a Th BY206 1 R BYX42 * 1a R
BTW41 * la Tri BY207 1 R BYX45 * 1a R
BTW42 * 1a Th BY208 * 1 R BYX46 * 1a R
BTW43 * 1a Tri BY210 1 R BYX49 * 1a R
BTW45 * la Th BY223 la R BYX50 * la R
BTW4T * la Th BY224 * 1a R BYX52 * 1la R
BTW92 * la Th BY225 * 1a R BYX55 * 1 R
BTX18 * la Th BY226 1 R BYX56 * 1a R
BTX94 * 1a Tri BY227 1 R BYX71 * 1a R
BTY79 * 1a Th BY228 1 R BYX90 1 R

FET = Field-effect transistors Sm = Small-signal transistors

P = Low-frequency power transistors Th = Thyristors

R = Rectifier diodes Tri = Triacs

November 1979
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type no. part  section type no. part  section type no. part  section
BYX91 * 1 R BzZ18 la Vrg 0A91 1 PC
BYX94 1 R BZZ19 1a Vrg 0A95 1 PC
BYX96 * la R BZZ20 1a Vrg 0A200 1 WD
BYX97 * 1a R BzZ21 la Vrg 04202 1 WD
BYX98 * la R BZZ722 la Vrg 0M931 2 P
BYX99 * 1a R BzZ723 la Vrg 0oM961 2 P
BZV10 1 Vrf BZZ24 la Vrg ORP10 4b I
BZV11 1 Vrf BZZ25 la Vrg ORP13 4p I
BZV12 1 Vrf BZZ26 1a Vrg ORP23 4b Ph
BZV13 1 Vrf BZZ27 1a Vrg ORP52 4b Ph
BZV14 1 Vrf BZZ28 1a Vrg ORP60 4b Ph
BZV15 * 1a Vrg BZZ29 1a Vrg ORP61 4b Ph
BZV46 1 Vrg CNY22 4v PhC ORP62 4v Ph
BZV85 1 Vrg CNY23 4v PnC ORP66 4b Ph
BZW10 1a s CNY42 4b PhC ORP68 4b Ph
BZWT0 * 1a TS CNY43 4b PhC ORP69 4D Ph
BZW86 * 1a ™ CNY44 4b PhC 0SB9110 1a St
BZW91 * la TS CNY46 4b PhC 0SB9210 1a St
BZW93 * la TS CNY47 4b PhC 0SB9310 la St
BZW95 * la TS CNY4TA 4b PhC 0SB9410 1a St
BZW96 * la TS CNY48 4b PhC 0OSM9110 la St
BZX61 * 1 Vrg CQY11B 4b LED 08SM9210 1a St
BZXT70 * 1a Vrg cQY11cC 4b LED 08M9310 1a St
BZX79 * 1 Vrg CQY24A 4b LED 0SM9410 1a St
BZX84 * 4c Mm . CQY46A 4Db LED 0859110 la St
BZX87 * 1 Vrg CQY47A 4b  LED 0S59210 1ta St
BZX90 1 Vrf CQY49B 4o LED 0859310 1a St
BZX91 1 Vrf CQY49C 4b LED 0SS9410 1a St
BZX92 1 Vrf CQY50 4o LED PH2369 3 Sm
BZX93 1 Vrf QY52 4v LED RPY58A 4b Ph
BZX94 1 Vet cQY54 4b  LED RPYT1 4b  Ph
BZY88 * 1 Vrg cQY58 4b LED RPYT76A 4b I
BZY91 * la Vrg cQY88 4Db LED RPY82 4b Ph
BZY93 * 1a Vrg QY89 4b LED RPY84 4b Ph
BZY9S * 1a Vrg cQY94 4b  IED RPYS5 4b  Ph
BZY96 * la Vrg CQY95 4b LED RPY86 4b I
BZZ14 1a Vrg CQY96 4b LED RPY8T 4b I
BZZ15 ta Vrg CQY97 4b LED RPY88 4b I
BZZ16 1a Vrg 0A47 1 GB RPY89 4b I
BZZ17 la Vrg 0A90 1 PC
GB = Germanium gold bonded diodes R = Rectifier diodes
| = Infrared devices Sm = Small-signal transistors
LED = Light-emitting diodes St = Rectifier stacks
P = Low-frequency power transistors TS = Transient suppressor diodes
PC = Germanium point contact diodes Vrf = Voltage reference diodes
Ph = Photoconductive devices Vrg = Voltage regulator diodes
PhC = Photocouplers WD = Silicon whiskerless diodes
w (November 1979 7
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type no. part  section type no. part  section type no. part  section

1N821 1 Vrf 2N2297 3 Sm 2N4124 3 Sm
1N823 1 Vrf 22368 3 Sm 2N4347 2 P
1N825 1 Vrf 2N2369 3 Sm 2N4391 3 FET
1N827 1 Vrf 2N2369A 3 Sm 2N4392 3 FET
1N829 1 Vrf 2N2483 3 Sm 2N4393 3 FET
1N914 1 WD - 2N2484 3  Sm 2N4427 4a  Tra
1N916 1 WD 22904 3 Sm . 2N4856 3 FET
1N3879 ia R 2N2904A 3 Sm 2N4857 3 FET
1N3880 1a R 2N2905 3. Sm 2N4858 3 FET
1N3881 ila R 2N2905A 3. Sm 2N4859 3 FET
1N3882 la R 2N2906 3. Sm 2N4860 3 FET
1N3889 1la R 2N2906A 3. Sm 2N4861 3 FET
1N3890 la R 22907 3. Sm 2N5415 3 Sm
1N3891 1la R 2N2907A 3 Sm 2N5416 3 Sm
1N%892 la R 2N3019 3 Sm 613V 4b I
1N4001 2N3020 3 Sm 56201¢ 2. A
to 4007 1 R 2N3053 3 Sm 562014 2 A
1N4148 1 WD 2N3055 2 P 56201 j 2 A
1N4150 1 WD 2N3375 4a  Tra 56230 1a HE
1N4151 1 WD 2N3439 3 Sm 56231 la HE
1N4154 1 WD 2N3440 3 Sm 56233 1la A
1N4446 1 WD 2N3442 2 P 56234 1a A
1N4448 1 WD 2N3553 4a  Tra 56245 3 ,4a A
1N5060 1 R 2N3632 4a  Tra 56246 3 A
1N5061 1 R 2N3823 3 FET 56253 1a DH
1N5062 1 R 2N3866 4a  Tra 56256 la DH
2N918 3 HFSW 2N3903 3 Sm 56261a 2 A
2N929 3 Sm 2N3904 3 Sm 56262A la A
2N930 3 Sm 2N3924 4a  Tra 56264A 1la A
2N1613 3 Sm 2N3926 4a  Tra 56268 fa DH
2N1711 3 Sm 2N3927 4a  Tra 56271 la DH
2N1893 3 Sm 2N3966 3 FET 56278 la DH
2N2218 3. Sm 2N4030 3. Sm 56280 ta DH
2N2218A 3. Sm 2N4031 3 Sm 56290 1a HE
2N2219 3. Sm 2N4032 3 Sm 56293 la HE
2N2219A 3. Sm 2N4033 3 Sm 56295 la A
2N2221 3 Sm 2N4091 3 FET 56299 la A
2N2221A 3 Sm 2N4092 3 FET 56309B 1a A
2N2222 3 Sm 2N4093 3 FET 56309R la A
2N2222A 3 Sm 2N4123 3 Sm 56312 la DH

A = Accessories P = Low-frequency power transistors

DH = Diecast heatsinks R = Rectifer diodes

FET = Field-effect transistors Sm = Small-signal transistors

HE = Heatsink extrusions Tra = Transmitting transistors and modules

HFSW = High-frequency and switching transistors Vrf = Voltage reference diodes

I = ‘Infrared devices WD = Silicon whiskerless diodes
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type no. part  section type no. part  section type no. part  section

56313 la DH 56339 2 A 56359d 2 A
56314 la DH 56348 la DH 56360a 2 A
56315 la DH 56349 la DH 56363 1a,2 A
56316 1la A 56350 1a DH 56364 1a,2 A
56318 1la DH 56352 2 A 56366 la A
56319 la DH 56353 2 A 56367 2 A
56326 2 A 56354 A 56368a 2 A
56333 2 A 56358 la A 56368Db 2 A
56334 la DH 56359b 2 A 56369 2 A
56337 la A 56359¢ 2 A 56378 2 A

56379 2 A

Accessories

>
(']

Diecast heatsinks
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SELECTION GUIDE

GERMANIUM SMALL SIGNAL DIODES

Point contact Quoted values are max.
VR IF |lFRM | VF at I
t
ype ' \% ’ mA ‘ mA ' \% mA
( OA90 20 8 45 1,5 10
general purpose l 0A91 90 50 150 1,9 10
0A95 90 50 150 1,5 i0
a.m. and f.m. detection AA119 ‘ 30 ‘ 35 100 2,2 10
Gold bonded
type | VR IF | /FRM | tr | Cd | VF at IE
\% mA mA ns pF \% mA
AAZ13| 8 30 50 — 2 1,0 30
general purpose [ AAZ15| 75 140 | 250 - 2 11 250
| AAZ17| 50 140 | 250 — 2 1,1 250
general purpose { AAZ18| 20 130 | 300 70 2,5 1,0 300
and switching, OA47 25 110 | 150 70 3,5 1,1 150
VOLTAGE REFERENCE DIODES
type case reference voltage Izpm [Sz| at Iz rdiffat Iz
voltage at |7 tolerance (Izrm) max
V (nom) mA (£)% mA %/°C mA mA
BZX90 <0,01
BXX91 < 0,005
BZX92 (3883257) 6,5 7.5 5 50 <0,002 7,55 15 7,5
BZX93 < 0,001
BZX94 < 0,0005
1N821 ‘ <0,01
1N823 < 0,005
1N825 (5883,257) 6,2 7,5 5 50 <0,002 7,5 15 7,5
1N827 < 0,001
1N829 i < 0,0005
BZV10 < 0,01
BZV11 < 0,005
BZV12 fgg'gg) 6.5 2 5 50 <0002 2 50 2
BzV13 ™ < 0,001
BzZv14 < 0,0005
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SELECTION GUIDE

WHISKERLESS DIODES

DO-35 outline. Quoted values are max.
type VR | IF | IFRM | trr Cq | VF at If :
\ mA mA ns pF \ mA =
BA220 - 200 400 4 25|09 100 -
BA221 30 | 200 400 4 25105 200
BA316 10 | 100 225 4 2 1,1 100
BA317 30 | 100 225 4 2 1,1 100
BA318 50 | 100 225 4 2 1,1 100
general purpose | BAX14A 20 | 500 | 2000 | 300 35 0,95 300
: BAX18A 75 500 2000 - 35 0,95 300
0A200 50 | 160 250 35|25 1,15 30
0A202 150 | 160 250 35 | 25 1,15 30
1N914 75 75 225 4 4 1,0 10
1N916 75 75 225 4 2 1,0 10
general purpose
avalanche BAS11 300 | 350 | 2000 |1000 10 1,1 300
BAW62 75 | 100 225 2 1 100
high-speed 1N4148 75 150 450 4 4 1 10
switching; 1N4151 50 | 200 450 2 2 1 50
general purpose | 1N4154 25 | 200 450 2 4 1 30
1N4446 75 | 200 450 4 4 1 20
1N4448 75 | 200 450 4 4 1 100
high-speed BAV10 60 | 300 600 6 25 | 1,256 500
core-gating 1N4150 50 | 300 600 6 25 |1 200
* |BAV18 50 | 250 625 50 501|125 200
high speed; BAV19 100 | 250 625 50 50| 1,25 200
high voltage BAV20 150 | 250 625 50 50 ( 1,25 200
BAV21 200 | 250 625 50 50| 1,25 200
general [ BAX13 50 75 150 4 3 1,63 75
industrial l BAX16 150 | 200 300 | 120 10 1,5 200
BAX17 200 | 200 300 | 120 10 1,2 200
avalanche for  |BAX12 90 | 400 800 50 35 1,256 400
telephony | BAX12A 90 | 400 800 50 35 1,0 200

N\
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SELECTION GUIDE

VOLTAGE REGULATOR DIODES

Stabistors
type working Ptot at Tamb IFRM case
number voltage range

\ mwW oC mA
BA314 0,7 - - 250 SOD-27 (DO-35)
BA315 0,6 - - 225 SOD-27 (DO-35)
BZV46 1,5 250 45 ) 120 SOD-27 (DO-35)
BZV46 2 250 45 80 SOD-27 {DO-35)

Voltage regulator diodes (small signal, low power)

type working Ptot at Tamb IFRM case
number voltage range
\ mW ocC mA

BZV85 51t075 1000 25 250 DO-41 (SOD-66)
BZX61 7,561t0130 1300 25 1000 SOD-22 (DO-15)

150 to 200 750 25 1000 SOD-22 (DO-15)
BZX79 241075 400 50 250 SOD-27 (DO-35)
BZX87 51 to 75 1750 25 400 SOD-51
BZY88 2,7 to 33 400 50 250 DO-7 (SOD-7)

Voltage regulator diodes (medium and high power) Not in this handbook; see data handbook system.

type working Piot at Tamp IERM
number voltage range W oG A case

\'
BZV15 10to 75 15 (82) 50 SOD-38
BZX70 75t075 25 25 5 SOD-18
BZY91 751075 100 (65) - DO-5 (SOD-15)
BZY93 751075 20 (75) 20 DO-4 (SOD-4)
BZY95 10to 75 ) 1,5 25 5 DO-1 (SOD-1)
BZY96 47t0 91 | 15 25 3,5 DO-1 (SOD-1)
(1= Tamb
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Variable capacitance diodes

a.f.c.

radio f.m. band I1

radio a.m. bands

television v.h.f.

band | to 88 MHz
band 111 to 230 MHz

television u.h.f.
" band IV and V to 860 MHz

Band switching diodes

|.f. switching

v.h.f. switching

V.H.F. — U.H.F. mixer diode

Attenuator (p-i-n diode)

S N—

TUNER DIODES

type envelope | VR Cq at VR Cqratioat VR
V| pF V V.V

BB119 |DO-35 |15 |20 — 25 15 >1,3 4/10 -
BB204B |TO-92 |30 |37 -42 3 >25 3/30 :
BB204G [TO-92 |30 |34 -39 3 >25 3/30 )
BB110B |SOD-23 {30 {29 —33 3 >2,5 3/30
BB110G |SOD-23 |30 |27 —31 3 >2,5 3/30
BB212 |TO-92 |12 |500/620 0,5 > 23 0,5/8
BB106 |SOD-23 |28 (4,056 25 >45 3/25
BB405G | DO-34 |28 |1,825 25 > 4,3 3/25
BB105G |SOD-23 |28 |1,82,8 25 > 4,0 3/25
BB109G | SOD-23 |28 |4,3-6 25 >5 3/25
BB105B | SOD-23 |28 2,023 25 >45 3/25
BB405B | DO-34 |28 (2,023 25 > 4,8 3/25

rp at Ig

() (mA)
BA223 | DO-35 |20 (<35 6 <15 10
BA182 |SOD-23 |35 [<1,0 20 <07 5
BA243 |DO-35 |20 |<20 15 <1,0 10
BA244 |DO35 |20 |<20 15 <05 10
BA482 |SOD-58 |35 |<1,2 3 <07 3
BA483 |SOD58 [35 (<10 3 <12 3
BA280 |SOD23| 4 (<10 0O <15 5
BA379 |SOD-62 |30 (=03 O <65 10

All television varicaps will be supplied in matched sets.

Over the voltage range 0,5 V to 28 V the diodes in a unit are capacitance matched to
within 3%: BB105B; BB106; BB405B; BB405G; BB109G.

6%: BB105G.
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SELECTION GUIDE

General purpose

Controlled avalanche

Fast soft-recovery

RECTIFIER DIODES

type IF(AV) VRRM max outline
mA v
BYX10 360 1600 DO-14
BY126M 750 650 DO-15
BY127M 750 1250 DO-15
BYX36 800 150, 300, 600 DO-15
BYX94 1000 1250 DO-15
BY226 1330 650 SOD-18
BY227 1330 1250 SOD-18
1N4001(G) 50
4002(G) 100
4003(G) 200
4004(G) 1000 400 DO-15/SOD-57
4005(G) 600
4006(G) 800
4007(G) 1000
BYW54 600
BYW55 800
BYW56 1000
1N5060 2000 400 SOD-57
1N5061 600
1N5062 800
BY206 400 350 DO-14/D0O-15
BY207 400 600 DO-14/DO-15
BY208— 750 600 DO-15
800
1000
BY210—- 1000 400 DO-15
600
800
BYX55— 1200 350 SOD-18
600
BYV95A 1500 200 SOD-57
B 400
C 600
BYV96D 1500 800 SOD-57
E 1000
BYW95A 3000 200 SOD-64-
B 400
c 600
BYW96D 3000 800 SOD-64
E 1000
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SELECTION GUIDE
Parallel efficiency type ITFWM VRRM max outline
A \Y,
BY448 4 1500 SOD-57
BY458 4 1200
BY228 5 1500 SOD-64
BY438 5 1200
E.H.T. soft-recovery IF(AV) VRRM max outline
mA kV
BY477 2 23 SOD-56 =
BY478 2 27,5 SOD-56 =
BY409 2,5 12,5 - SOD-34(1) =
BY409A 2,5 12,5 SOD-34(2)
BY476 2,5 18 SOD-56
BY509 4 12,5 SOD-61
BY184 5 1,8 SOD-34(1)
BYX90 200 7,5 SOD-18B
BYX91-90k 200 115 L <143 mm
-120k 200 150 <171 mm
-150k 200 190 <231 mm
-180k 200 225 <231 mm
(1) Long leads.
(2) Medium leads.
7+0,15 7+0,15
- - > -
1 metal metal
A
202 |~ ; I
19,8 -l‘_
¥
L L 7270230 >
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

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

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

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

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

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

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

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

DIODE; signal, low power

DIODE; variable capacitance

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

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

DIODE; tunnel

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

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

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

PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

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

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

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

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

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

. DIODE; rectifying, booster

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

NXXCH®IPPZrIommuowp
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TYPE

DESIGNATION

SERIAL NUMBER

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

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

VERSION LETTER

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

SUFFIX

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

1.

VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER

The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to |IEC 63: series E96)

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

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

D. 10% (according to IEC 63: series E12)

E. 20% (according to IEC 63: series E6)

The number denotes the typical operating (Zener) voltage related to the nominal current rating for
the whole range.

The letter 'V’ is used instead of the decimal point.

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

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

4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—)

The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke

(/).

The NUMBER indicates how many basic devices are assembled into the array
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RATING SYSTEMS

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

DEFINIT!ONS 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, hydrauiic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may alsoc 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 eiectronic
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.
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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 shouid 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
pment, equipment controf adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

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

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

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

The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.
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ll H LETTER SYMBOLS
Il I

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES
based on IEC Publication 148

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS
Basic letters
The basic letters to be used are:

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

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

Subscripts

A, a Anode terminal

(AV), (av) Average value

B, b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D, d Drain terminal

E,e Emitter terminal

F, f Forward

G, g Gate terminal

K, k Cathode terminal

M, m Peak value

0, o0 As third subscript: The terminal not mentioned is open circuited
R, r As first subscript: Reverse. As second subscript: Repetitive.

As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
(RMS), (rms) R.M.S. value
As first or second subscript: Source terminal (for FETS only)
S, s As second subscript: Non-repetitive (not for FETS)
As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
X, x Specified circuit
Z,z Replaces R to indicate the actual working voltage, current or power
of voltage reference and voltage regulator diodes.

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




LETTER SYMBOLS

epmum

wnrs

Bz

Upper-case subscripts shall be used for the indication of:

a) continuous (d.c.) values (without signal)

b) instantaneous total values

C) averag

e

PR R
total vaiues

d) peak total values

e) root-mean-square total values

Example Ig
Example ig
Example IB(AV)
Example Igyg

Example IB(RMS)

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

a) instantaneous values

b) root-mean-square values

c) peak values

d) average values

Example iy
Example Ib(rms)
Example Iy,

Example Ip(av)

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

Additional rules for subscripts

Subscripts for currents

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

Diodes:

Examples : Ig, igs ip, Ipm

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

should be used.

Examples: Iy, Ig, ir, If(rms)
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LETTER SYMBOLS

Subscripts for voltages

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

Examples: VBE’ VBE’ Vbe’ Vbem

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the

subscript F or f should be used; for a reverse voltage (anode negative with
respect to cathode) the subscript R or r should be used.

Examples: VF’ VR', Vi Vrm

Subscripts for supply voltages or supply currents

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

Examples: VCC’ IEE

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

Example : Vocog

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

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

Examples: 1 = continuous (d.c.) current flowing

B2 .
into the second bhase terminal

V = continuous (d.c.) voltage between
B2-E .
the terminals of second base and

emitter

Subscripts for multiple devices

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

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

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




LETTER SYMBOLS

Application of the rules

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

collector
current

I¢ T Leiav
(no signal)

Ll ]

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS

time 7265988

Definition

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

Basic letters

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

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

G, g = conductance; real part of an admittance

H,h = hybrid parameter

L = .inductance

R,r = resistance; real part of an impedance

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

Z,z = impedance;
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LETTER SYMBOLS

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

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

b) all inductances and capacitances.

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

Subscripts

General subscripts

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

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

L,1 = load

O, o (or 2) = output

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

Examples: ZS’ hf, hF

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

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

Note: The static value is the slope of the line from the origin to the operating point on
the appropriate characteristic curve, i.e. the quotient of the appropriate electri-
cal quantities at the operating point.

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

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

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

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

h

Examples: hFE’ yRE' fe
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Subscripts for four-pole matrix parameters

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

Examples: h, (or h. )

i 11
ho (or h,.)
hf (or h 2)
h.

hr (or lz) .
A furthex subscript is used for the identification of the circuit configuration. When no

confusion is possible, this further subscript may be omitted.

Examples: hfe (or the)’ hFE (or h )

21E
Distinction between real and imaginary parts

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

Examples: Z, =R, + jX,
i i i

Vie = 8o T IPg

If such symbols do not exist or if they are not suitable, the following notation shall be
used:

Examples: Re (hib) etc. for the real part of hib

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

6 H ” February 1974



COLOUR CODES

PRO ELECTRON COLOUR CODING SYSTEM FOR
PROFESSIONAL SMALL SIGNAL DIODES

Letter combination-background colour

BAV - green

BAW - blue
BAX - black
BAS - orange -

Figure combination-colour bands

- black
- brown
- red

- orange
- yellow
green
- blue

- violet
- grey
- white

O 00 NI O\ U N O
1

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

Note: For BA types see individual type publications.

TAme II ” 1



COLOUR CODES

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

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

2. Banding systems

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

letter "N" may be coded as follows:

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

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

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

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

3. Cathode identification and reading sequence

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

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

ode designating symbol or other marking.
4. Colour bands

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

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

BANDOLIER AND REEL SPECIFICATION

This specification concerns all axial leaded diodes in this handbook.

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

Dimensions in mm

(2)|=‘-— == ===

=== ‘ 1} ceed ¥

50+03"

|
|
|
1
- ) ———

53 11,5(4) —»1 60,5« 7273203

Fig. 1 Configuration of bandolier.

The red tape indicates the diode cathode side.

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

2. No protruding ends of lead except for BZX75 series maximum 1,2.

3. For SOD-18, 10 £ 0,5.

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

The cumulative space (S) measured over ten spacings = 50 * 2, and for SOD-18 specified as 100 + 2.
The diodes are centred so that | L1— Lo |< 1,2 mm. DO-14 not specified.

On the white tape of the bandolier per 50 diodes a black marker is printed.

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

\ ( September 1979



PACKING

22°30'(16x)
bl

' Pt
| 30,0*35 77,0 3, 856 32 358
3 ! l l
®/ ——J |« 205205
: —-Ha 3
e y
7273202
— 70—
1m leader at
begmn;c; 3:\3 end ‘\®
'
Fig. 2 Reel dimensions {(mm).

(1) Diode (4) Flange

(2) Bandolier (5) Cylinder

(3) Paper
Outline quantity

per reel
SOD-2 DO-14 5000
SOD-7 DO-7 7000
SOD-17 DO-35 9000
SOD-18 - 1250
SOD-22 - 7000
SOD-27 DO-35 9000
SOD-34 - 5000
SOD-40 DO-15 5000
SOD-51 — 5000
SOD-56 — 4000
SOD-57 - 4500
SOD-61 - 8000
SOD-64 - 4000
SOD-66 DO-41 7000
SOD-68 DO-34 9000
N\
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MOUNTING
AND SOLDERING

RULES FOR MOUNTING AND SOLDERING

Introduction

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

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

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

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

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

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

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

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

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

Soldering
Avoid any force on the body or leads during or just after soldering.
Do not correct the position of an already soldered device by pushing, pulling or twisting the body.

Do not solder a diode upright with one end of the body directly on the surface of the printed-circuit
board, there should be at least 0,5 mm between body end and print surface.

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

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

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

b. 115 OC for more than 2 minutes (with an absolute peak temperature for the junction of 160 ©C),

where the maximum storage temperature is less than 175 OC.
l C\Iovember 1979



MOUNTING
AND SOLDERING

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

Prevent fast cooling after soldering.

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

Hand soldering iron Hand soldering iron, dip
mounted otherwise than or wave soldering, mounted
—> on printed-circuit board on printed-circuit board
‘ (max. solder temp.: 300 °C) (max. solder temp.: 300 OC)
time distance time distance
s mm s mm
SOD-2 DO-14 plastic 5 5,0 5 5,0
= SOoD-7 DO-7 glass 3 5,0 5 5,0 *
- SOD-17 DO-35 glass 3 1,5 5 15
- SOD-18 - plastic 3 5,0 5 5,0
SOD-22 - plastic 3 5,0 5 5,0
SOD-23 - plastic 3 0,5 5 05
SOD-27 DO-35 glass 3 1,5 5 15
SOD-34 - plastic 3 2,0 5 2,0
SOD-40 DO-15 plastic 3 5,0 5 5,0
SOD-51 - glass 3 3,0 5 3,0
SOD-52 - plastic 3 0,5 5 0,5
SOD-56 - plastic 3 2,0 5 2,0
SOD-57 — glass 3 1,6 5 1,5
SOD-61 - glass 3 2,0 5 2,0
SOD-64 - glass 3 1,6 5 1,5
SOD-66 DO-41 glass 3 3,0 5 3,0
SOD-68 DO-34 glass 3 1,5 5 1,5
TO-18 - metal 3 0,5 5 0,5
TO-92 - plastic 3 25 5 2,5

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

POINT-CONTACT DIODES
GOLD-BONDED DIODES



TYPE SELECTION

GERMANIUM SMALL SIGNAL DIODES

Point contact Quoted values are max.

type 'VVR , ' ,'FRM ’ VF at |Ip

mA mA \ mA
] | | |
[ 0OA90 20 8 45 1,6 10
general purpose 0A91 90 50 150 1,9 10
1 0A95 g0 50 150 1.5 10

+a.m. and f.m. detection AA119 | 30 35 100 2,2 10

Gold bonded

type | VR 'F I IERM | tr | Cg | VF at If
\% mA mA ns pF \% mA
AAZ13| 8 30 50 - 2 1,0 30
general purpose { AAZ15| 75 140 | 250 — 2 1.1 250
AAZ17| 50 140 | 250 — 2 1.1 250
general purpose { AAZ18| 20 130 | 300 70 25 1,0 300

and switching 0A47 25 110 | 150 70 3,5 1.1

150

1 October 1979



AATI9

POINT CONTACT DIODE

Germanium diode in all-glass DO-7 envelope primarily intended for use in a.m. detector and ratio
detector circuits. Matched pairs are available under type number 2-AA119.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 30 Vv
Repetitive peak reverse voltage VRRM max. 45 v
Forward current (d.c.) : Ig max. 35 mA
Repetitive peak forward current lERM max. 100 mA
Operating ambient temperature ) Tamb max. 60 °C
Forward voltage at |p = 10 mA Vg < 22V
F
MECHANICAL DATA \ Dimensions in mm
Fig. 1 DO-7.
not tinned
2 ~.2
‘TT\U)(*V $‘max!¢
¥ |
g25 ¥ @ 4 | | K
max T | 3
4 ‘ .
8052 ! L u
max | H ﬂ
b | i
<r—v~25.'[' |— —>}<- — 76 - —»L -—!—ZS.'L‘—-*-
min max min
-

—
min. mounting width 13 72657

The diodes may be supplied either type-branded
or with a broad white cathode band.

Available for current production only; not recommended for new designs.
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AAT19

RATINGS

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

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

Average rectified forward current
(averaged over any 50 ms period)

Repetitive peak forward current

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

Storage temperature
Operating ambient temperature

THERMAL RESISTANCE
From junction to ambient in free air

Dynamic characteristics

Vi RL
7209025

Vim 1 3 3

f 0,47 10,7 38,15
CL 50 330 33
R 1,0 0,033 0,082
n 85 85 85
R4 370 15 30

VR
VRRM
IF

FlAV)
IFRM
IFsm
Tstg
Tamb

Rth j-a

MHz
pF
MQ
%
k2

max. 30
max. 45
max. 35
max. 35
max. 100
max. 200
—65to+75
max. 60
= 0,65

\"
Y,
mA

mA
mA
mA
oc
oc

oC/mw
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AAN9

Point contact diode

CHARACTERISTICS
Forward voltage at Tamp = 25 °C

Ig= 0,1 mA Vg e g:gg x
v v
IF= 10mA VE - ;g v
IF = 30 mA* VE o Z:g v
Forward voltage at Tamp = 60 °C
Ig=0,1mA VE P g:;g x
= 1mA VE e 8;28 :’/
l[g= 10mA VE - ;‘1‘ v
Ig = 30 mA* VE - g:g v
Reverse current at Tamp = 25 °C
VR= 0,1V IR o 0,13:3 Z;\
ook
VR= 10V IR o 41,2 Zﬁ
VR= 30V IR P 123 ﬁ/’i
VR= 45V 'R P> a0 Zﬁ
Reverse current at Tamp = 60 °C
VR=0,1V IR & 412 Zﬁ
VR=15V 'R AR 22 Zﬁ
VR= 10V IR o ;g Z/;
VR= 30V IR pA 328 Zﬁ

* Measured under pulsed conditions to prevent excessive dissipation.

\ June 1979
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OAS0

POINT CONTACT DIODE

Germanium diode in all-gtass DO-7 envelope for use as video detector and for general purposes.

QUICK REFERENCE DATA

Continuous reverse voitage
Repetitive peak reverse voltage
Forward current (d.c.)
Repetitive peak forward current
Operating ambient temperature
Forward voltage at i = 30 mA

VR max.
VRRM max.
Ig max.
IFRM max.

Tamb max.

Vg <

20 vV
30 VvV
8 mA
45 mA
75 °C
32V

MECHANICAL DATA

Dimensions in mm

Fig. 1 DO-7.
not tinned
2 2
max _pmax
gﬁ ¥ ‘ l &
2,5 a -
max A_—:,L!‘, ” T_T:!
s0s L u
,52
max l~| ﬂ
u i
25,4 76 254
min max min

min. mounting width13

7265674

The diodes may be supplied either type-branded or with a broad b/ack cathode band.

Available for current production only; not recommended for new designs.
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OA90

RATINGS

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

Average reverse voltage (averaged

over any 50 ms period)
Repetitive peak reverse voltage
Non-repetitive peak reverse voltage

Average forward current {averaged

over any 50 ms period)

Repetitive peak forward current

Non-repetitive peak forward current (t<1's)

Storage temperature

Operating ambient temperature

CHARACTERISTICS

Forward voltage
Ig=0,1mA

IF= 10mA
IF = 30mA

Reverse current
VR=15V

VR=, 10V
VR= 20V

VR= 30V

(mA)

40

20H

VR max. 20 V
VRRM max. 30 V
VRsSm max. 40 V

IF(AV) max. 10 mA

Fig. 2 Derating curve.

IFRM max. 45 mA
IESm max. 200 mA
Tstg —65to+90 OC
Tamb —55t0+75 OC
Tamb=25 °C 60°C
v typ. 0,18 | typ.0,12 V
F 0,1t00,25 | < 0,20 V
v typ. 1,0 | typ.0,95 V
F 051015 |04t01,4 V
v typ. 20 | typ.1,95 V
F 111032 [1,0t03,1 V
| typ. 24 | typ. 11 uA
‘R < 10 | < 40 A
I typ. 20 | typ. 45 uA
R < 135 | < 270 uA
| typ. 90 | typ. 140 pA
R < 450 | < 650 wA
| typ. 300 | typ. 400 pA
R < 1100 | < 1500 pA
7209027
En e Tamb=25°J(i
—
750C-
10 . 20 VRrMm (V) 30
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Point contact diode

OA90

7210603
typical values
n 1 n=rectifying efficiency rd
(%) = =4 =damping resistance (kd))
f=30MHz ; R =3.3kSL
100 20
50 10
0 0
0 2 4 6 Vim (V) 8
Dynamic characteristics
f 30 40 40 40 MHz
Vin(pk) 5,0 5,0 1,4 6,5 \%
R 3,9 3,0 3,06 3,0 k&2
v RL CL 10 10 10 10 pF
n ‘ 60 63 54 34 %
7703025 Rg 29 24 2,8 3,7 k2

w (June 1979






OA91

POINT CONTACT DIODE

Germanium diode in all-glass DO-7 envelope intended for general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Forward current (d.c.)
Repetitive peak forward current
Operating ambient temperature
Forward voltage at | = 30 mA

VR max. 90 V
VRRM max. 115V
IE max. 50 mA
IFRM  max. 150 mA
Tamb  max. 75 °C
VE < 33V

MECHANICAL DATA
Fig. 1 DO-7.

Dimensions in mm

not tinned
A 2

max

N

a

ISy

X

T

-

2052
max

254
min

[ S—— S

||
min. mounting width13

76

[t

 Em—

254
min

7265474

The diodes may be supplied either type-branded or with a broad red cathode band.

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

June 1979
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I

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

Awverage reverse voltage (averaged

over any 50 ms period) VR max. 90 V
Repetitive peak reverse voltage VRRM max. 115 V
Average forward current (averaged

over any 50 ms period) IF(AV) max. 50 mA
Repetitive peak forward current IFRV max. 150 mA
Non-repetitive peak forward current (t < 1) IESm max. 500 mA
Storage ternperature . Tstg ) —65 to +76 OC
Ambient temperature Tamb —B5to +75 OC

THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 0,55 °C/mW
CHARACTERISTICS , Tamb=25°C | Tamp = 60 °C
Forward voltage
= typ. 0,18 | typ. 01V
IF =01 mA VE 0110025 | 0,05t002 V
_ typ. 1,2 | typ. 105V
'F= 10mA VE 065t0 1.9 | 055t0 1,8 V
_ typ. 2,1 typ. 19V
I = 30mA VE 10 t0 33 | 0910 3,15 V

Reverse current

_ typ. 1,5 | typ. 15 uA
VR= LSV 'R 03t 7 (6 to 45uA
_ ) typ. 4 | typ. 20 pA
VR= 10V 'R 05t 11 |9 to 60uA
= typ. 40 | typ. 115 pA
VR= 7OV 'R 5510180 | 35 to 260 pA
VR =100V IR typ. 75 | typ. 190 pA

10 to 275 | 60 to 450 uA

June 1979\



Point contact diode
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OA9

7207762
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OAS5

POINT CONTACT DIODE

Germanium diode in all-glass DO-7 envelope intended for general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Forward current (d.c.)
Repetitive peak forward current
Operating ambient temperature
Forward voltage at | = 30 mA

VR max. 90 Vv
VRRM max. 115 V
Ig max. 50 mA
IFRM max. 150 mA
Tamb max 75 °C
VE < 26 V

MECHANICAL DATA
Fig. 1 DO-7.

Dimensions in mm

not tinned

2 2

max max

v ‘ g
225 7&:):# ” s ::,k

max g | : _\\_

[ U !
2052 . .

max W ﬂ

L L
o254 76 54,

min max min

min. mounting width 13 TzeseTe

The diodes may be supplied either type-branded
or with a broad green cathode band.

Available for current production only; not recommended for new designs.
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OA95

RATINGS

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

Average reverse voltage
(averaged over any 50 ms period)

Repetitive peak reverse voltage

Average forward current
(averaged over any 50 ms period)

Repetitive peak forward current
Non-repetitive peak forward current (t<1s)
Storage temperature

Ambient temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Forward voltage

IF=0,1TmA VE
IF =10 mA - VE
I = 30 mA VE
Reverse current
VR=15V IR
VR= 10V . IR
VR= 75V IR
VR =100V IR

VR max. 90 V
VRRM max. 115 V
IF(AY) max. 50 mA
IFRM max. 150 mA
IESm max. 500 mA
Tstg —65to+75 OC
Tamb —55to+75 OC
Rthj-a = 0,55 9C/mw
Tamb =259C | Tamp =60 °C
typ. 0,18 | typ. 0,1V
0,1t00,25 |[0,05to 0,2 V
typ. 1,05 | typ. 095 V
065t01,5 |055t0 1,4 V
typ. 1,85 | typ. 1,75 V
1,0t0 2,6 09to25 V
typ. 1,2 typ. 12 A
04to45 5,56to 26 uA
typ. 2,5 | typ. 17 wA
08to 7 8to 40 uA
typ. 35 | typ. 100 uA
5,7t0 110 20 t0250 uA
typ. 80 | typ. 200 uA
10 to 250 30 to 430 nA

June 1979
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Point contact diode

OA95
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AAZA3

GOLD-BONDED DIODE

Gold-bonded germanium diode in all-glass construction for use in high-speed switching applications.

QUICK REFERENCE DATA

Continuous reverse voltage VR max 8V
Average forward current IF(Av) max. 20 mA
Repetitive peak forward current IFRM  max. 50 mA
Junction temperature TJ' max. 85 ©oC
Forward voltage at | = 30 mA VE < 1V
Recovery charge when switched
fromlg=10mAto VR=5V Qg < 30 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
m%l)( - m%l
- - —>‘ X‘¢
v ' [
g25 ¥__a " i k
max §— ¢ I ” }_7?":
A i i T | i
y N | i
3052
max | n ’ N
T U b
| i 1
i 254 | 76 L 254
|- min -Tﬁ»\ﬁ— “max >l Tmin e
U

- Y- EITIR)
min. mounting width13 ¢

The diode is type-branded; the cathode being indicated by a
coloured band.

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

RATINGS

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

Continuous reverse voltage

Average rectified forward current
{averaged over any 50 ms period)
Tamb =25 °C
Tamb =60°C
Non-repetitive peak forward current (t <5 ms)
Tamp =25°C
Tamb =60°C
Storage temperature
Junction temperature

THERMAL RESISTANCE
from junction to ambient in free air

CHARACTERISTICS
Tj = 25 OC, unless otherwise specified

Forward voltage
le=0,1mA
IgF= 10mA
IF= 30 mA

Reverse current
Vp=3V
VR=3V; Tj =60 O_C
VR=8V
VR=8V,‘T]'=60°C

Diode capacitance
V=1V
VR=3V

Forward recovery voltage (see Fig. 4)
measured at 10 mm from seal
atlp=20mA; t,=5ns

Recovery charge (see Fig. 2)
when switched from

lg=10mAto VR=5V; Rr=50052;tf<5ns

VR
IF{AV)
IF(AV)
IFsm

IFSm
Tstg

Rthj-a

typ.

max. 8 Vv
max. 30 mA
max. 20 mA
max. 100 mA
max. 50 mA
—65 to +75 OC
max. 75 OC
= 0,55 °C/mw
max.
27 32 mV
500 | 600 mV
0,6 1,0 v
5 25 uA
30 85 uA
30 | 150 wA
190 — uA
3.3 — pF
1,3 2 pF
0,7 1.5V
20 30 pC

August 1979



Gold-bonded diode AAZA3

measured
charge

7282368
Fig. 2 Test circuit.
T
1 '
|
R *F i’ —— 10%
max.
peak value
VR
|
7282369 R™ t
RR 728237
0
Fig. 3 Output waveform. Ifig. 4 Waveform.

Soldering instructions

Diodes may be soldered directly into the circuit but the heat conducted to the junction should be kept
to a minimum by use of a thermal shunt.

Diodes may be dip-soldered at a solder temperature of 240 OC for @ maximum of 10 seconds up to a
point 5 mm from the seal.

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

Diodes are inherently sensitive to incident ililumination, care should be taken to ensure that the external
coating is not damaged.

w (August 1979



AAZ13

7282371 7282372
T T T 30 ?
EEEE
200 . Tamb =60°C | 1
F ]
(mA) |
In II
(LA) 20
]
Ji ]
100 1
/
/
10
/
]
4
A o
25°C y,
7 p4
Yy
fesr]
0 0
0 5 10 v (v) 18 0 05  wvp(v) 1
Fig. 5 Typical reverse current as a function of Fig. 6 Typical forward current as a function of
the reverse voltage. the forward voltage.

August 1979



AAZ15
AAZ17

GOLD BONDED DIODES

Germanium diodes in all-glass DO-7 envelope, intended for switching applications and general purposes.

QUICK REFERENCE DATA

AAZ15 | AAZ17
Continuous reverse voltage VR max. 75 50 Vv
Repetitive peak reverse voltage VRRM max. 100 7% VvV
Forward current (d.c.) Ig max. 140 140 mA
Repetitive peak forward current IFRM  max. 250 250 mA
Junction temperature Tj max. 85 85 ©OC
Forward voltage at Ig = 250 mA VE < 1.1 1.1V
Recovery charge when switched
from IF=10mA to VR=10V Qg < 1800 900 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
2 2
max max
> -
ggs ¥ a l ] k
% u
8052
max q n
i l
254 76 ’ 254
min max min

-
min. mounting width13 ’2%%™

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

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

W (June 1979



AAZ15
AAZ17

L

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

Voltages
Continuous reverse voltage
Repetitive peak reverse voltage

‘Non-repetitive peak reverse voltage (t <1 s)

Currents
Forward current (d.c.)

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

Repetitive peak forward current

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

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

AAZ15 | AAZ17
max. 75 50 V
max. 100 75V
max. 115 1 75V
max. 140 mA
max. 140 mA
max. 250 mA
max. 500 mA

-65 to +85 ©C
max. 85 ©°C
= 0.55 OC/mWw

|

Tune 1972



AAZ15
AAZ17

CHARACTERISTICS

Forward voltage at Tj = 25 oC
Ig =0,1mA
IF = 10 mA
Ip =250 mA

Forward voltage at Tj =60 °C
Ig =0,1mA
I = 10mA
Ip =250 mA

Reverse current at Tj =25 0C

VR =15V
VR= 10V
VR = 50V
VR = 75V
VR = 100 V

Reverse current at Tj =60 °C

VR=15V
Vg= 10V
Vg = 50V
VR= 75V
VR = 100V

Diode capacitance at Tj =25 °C

VR = 1V;f=1MHz

IR

IR
Ig
IR

Vg < 0,20 V
Vg < 0,45 V
Vg < 1,10 V

Vg < 0,15 V
Vg < 0,40 V
Vg < 1,07 V

555 5%

555 EE

AAZ15|AAZ17

< 2,5 2,5
< 4 15
< 15 150
< 25 300
< 100 -

< 30 30
< 40 60
< 80 300
< 120 500
< 300 -

< 2 2

]
m




AAZ15
AAZ17

CHARACTERISTICS (continued)

Reverse recovery time when switched from

Ig = 10 mA toIg = 10 mA; Ry, = 100 Q;

measured at I = 1 mA

Test circuit and waveforms :

Rs= 50101 i
)

AAZI5S  trr
AAZ1T  ter

le—t, —|

typ.
<

— -,3—|
=, tIF DUT. 4 sampling

oscilloscope

V=Vg+ I xRs

Ry=500

Input signal

Oscilloscope :

7261326

: Rise time of the reverse pulse

Reverse pulse duration

Duty factor

Rise time

Vr

10%

90%

input signal
tyr = 0,6 ns
tp = 500 ns
6 =0,05
ty = 0,35 ns

72613281

Tj=250C
350 ns
350 ns

output signal

*) Ig = 1 mA

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

Recovery char

ge when switched from

Ip = 10 mA to VR = 10 V; R = 1 k@

Test circuit and waveform:

Rg= 5000

V=Vg +I¢-Rs

ouT

1

100 | oscilloscope
02( ¥ c= Vi
GD wpr] [ L] Riziomn

D1 =D2 =BAW62

Input signal :

Rise time of the reverse pulse
Reverse pulse duration

Duty factor

7273212

AAZI5 Qg
AAZ17 Qg

n

1800 pC
900 pC

2 ns
400 ns
0, 02

output signal

7269006.1

Tiima 1078



AAZ15
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AAZ15
AAZ17
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AAZ15
AAZ17

T=25°C

f =IMHz

09T 11- 6619024
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AAZ15
AAZ17

7204190.1

Tj =25°C AAZ15
QsHH R =Th{L : AN EEREEEEAN
(pC) Ve =10V A
8000 T
H V V = 95.
] c™M c™m C
60001 8
4>t-
4000
2000
)
% 20 40 60 80 100 120 Ir (mA)
7204197.1
q T =25°C P !
s Ry =1L
(PC) VR =10V
8000
6000H
4000 >
H -
2000
: )
i HER
% 20 40 60 80 100 120 Ir (mA)
o I :




AAZ1S

ABZIT
1200
7 =25°C N
trr R, =100 ﬁﬁ‘]zﬂﬁ’ =
(ns ) T
1000 I £
154 - rr
800 / Ve
E 0% of R
600 =
= 400 )
2005 20 40 60 80 100 120 Ir (mA)
T, )
1090 T=25°C AAZTTR
trr R, =100 TS
(hs)
800 1 I .
/7; 3
600
. o Vr
10% of -R—L-
400 : Vg =Ir.R;
)
200
% 20 40 60 80 100 120 Ir (mA)
10 “ “ April 1968
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(nhs)i Ry =100 £k
600HH lFl trp
500 //T
1,L In=1mA
| = i §
400
t‘ J:n e
il | e &
] EERBRE= o Eun BN NN mu.
3000 -
1] O : ‘I ! =
“o 10 20 30 40 50 60 Tj (°C) 70
500 7204194 .1 -
t I =I,=10mA i [AAZI7S
(ns) R =100 .0, iF ot b
[
00 mEun
‘ I { /T
|
.
!
300 é Zl? =7mA
; T L4
| o
200 ! ]
nw i i = B8
typ LT
100 i
% 10 20 30 40 50 60 T:(°C) 70

Talsr 1078

il .






AAZ18

GOLD BONDED DIODE

Germanium diode in all-glass DO-7 envelope, intended for switching applications and general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage ' VR max. 20 V
Repetitive peak reverse voltage VRRM max. 20 vV
Forward current (d.c.) Ig max. 130 mA
Repetitive peak forward current IERM max. 300 mA
Junction temperature Tj max. 75 °C
Forward voltage at I = 300 mA VE < 1,0V
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
2 2
’qu¢ "mox¢
] i
@25 ¥_ @ _ k

max g & i ” T‘:
’_‘ ’

L
|

' U
20,52
1 ‘
b i
254 76 34|
min max min

max
P —
min. mounting width 13 7265474

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

Available for current production only, not recommended for new designs.

\ (June 1979



AAZ18

'

RATINGS Limiting values in accordance with the Absolute

Maximum System (IEC 134)

Voltages
Continuous reverse voltage VR max. 20 V
Repetitive peak reverse voltage VREM max. 20 V
Non repetitive peak reverse voltage (t<1g) VRSM max 36 Vv
Currents
Forward current {(d.c.) Ip max. 130 mA
Average rectified forward current v
(averaged over any 20 ms period) IFAV max. 130 mA

Repetitive peak forward current IFRM max. 300 mA
Non repetitive peak forward current (¢ < 1 s) Ipsm max. 400 mA

m }“emperatur_eg

= Storage temperature Tstg -65to+75 °C
Junction temperature T; max. 75 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rthj-a = 0.55 °C/mw

2 H ll W Hemnte 1O



AAZ18

CHARACTERISTICS
Forward voltage at Ty = 25 °C
Ig =0,1mA
Ip =1,0mA
I = 10mA
Ig = 30mA

Ip =150 mA 1)
Ip =300mA 1

Forward voltage at Ty = 60 °C

Ip =0,1mA
Ip =1,0mA
Ip = 10mA
Ip = 30 mA
Ip =150 mA b

Reverse current at Ty = 25 oC

Vg =15V
VR = 10V
Vg = 20V

Reverse current at Tj =60 °C

VR =15V
VR = 10V
VR = 20V

Diode capacitance at Tj = 25 oC

VR = 1V;f=1MHz

1) Measured under pulse conditions to avoid excessive dissipation.

A

A

0,20
0,30
0,42
0,50
0,75
1,00

3,5
15
50

30
45
100

2,5

< < < < <

<

pF

Tewmn 1078 H “



AAZI18

CHARACTERISTICS (continued)

Ty =25 oC

Reverse recovery time when switched from

Ig = 10 mA tolg = 10 mA; R = 100 Q;

measured at Iy = 1 mA

Test circuit and waveforms :

i ] =t b "
,———%—f—{ : 0%
Rs=50101 ’ : - TIF DUT. I 2 [ sampling
U | _J oscilloscope
V=Vg +I¢ XRs P E—— Ri=500 90%
\/
R 72613201
Tesiee input signal output signal
Input signal : Rise time of the reverse pulse ty = 0,6ns *) Ig = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6 =0,05
Oscilloscope : Rise time ty = 0,35 ns

Circuit capacitance C <1 pF (C

= oscilloscope input capacitance + parasitic capacitance)

‘ ' June 1975



OA47

GOLD BONDED DIODE

Germanium diode in all-glass DO-7 envelope, intended for switching applications and general purposes.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 25 V
Repetitive peak reverse voltage VRRM max. 25V
Forward current (d.c.) Ig max. 110 mA
Repetitive peak forward current IFRM max. 150 mA
Junction temperature TJ- max. 75 °C
Forward voltage at I = 160 mA Vg < 1,1V
Recovery charge when switched
from [ =10mAto VR =10V Qg < 600 pC
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7. ‘
not tinned
2 2
’mux* *mcx¢
! ¥ \J ‘ ] 3
25 ¥ __ 4
?mx — ::‘ \ —
H
U u
20,52
o l [ N
b ’ l
- 254 J_,F 76 le 1254
min max min
!‘—‘—.‘_" 7265474

min. mounting width13

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

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

June 1979



OA47

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

Voltages
Continuous reverse voltage VR max. 25 V
Repetitive peak reverse voltage VRRM max. 25V
Non-repetitive peak reverse voltage (t<1 s) VRSM max. 30 V
Currents
Forward current (d.c.) Ip max. 110 mA
Average rectified forward current

(averaged over any 20 ms period) IF(AV) max. 110 mA
Repetitive peak forward current IFRM max. 150 mA
Non~repet’itivevpeak forward current (t<1 s) IFSM max. 200 mA
Temperatures
Storage temperature A Tstg -65to+75 °C
Junction temperature Ty max. 75 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rihj-a = 0.55 9C/mW

2 ' ' June 1972



QA47

CHARACTERISTICS . N
Forward voltage at Tj = 25 oC \
Ig =0,1mA Vg < 0,20 V
IF =1,0mA Vg < 0,31 V
Ip = 10mA Vg < 0,45 V
Ip = 30mA } Vg < 0,65 V
I =150 mA ) Vg < 1,10 V

Forward voltage at Ty = 60 °C

Ip =0,1mA Vg < 0,14 V
Ip. =1,0mA Vg < 0,28 V
Ip = 10mA Vg < 0,43 V
Ig = 30mA . Vg < 0,62 V
Igp =150 mA Vg < 1,10 V

Reverse current at Tj = 25 °C

VR =1,5V IR < 3,5 pA
VR = 10V IR < 15 pA
VR = 20V IR < 50 A
VR = 25V IR < 100 pA

Reverse current at Tj =60 °C

VR =1,5V IR < 20 pA
Vg = 10V IR < 40 pA
VR = 20V IR < 90 pA
VR = 25V IR < 160 pA

Diode capacitance at Tj = 25 0C
VR= 1V;f=1MHz Cq < 3,5 pF




OA47

CHARACTERISTICS (continued)

Reverse recovery time when switched from

Ir = 10 mA toIg = 10 mA; Ry = 100 ;

measured at Iz = 1 mA

Test circuit and waveforms :

V=Vg+I¢ XRs

i
i R
Re=500 . l - TIF DUT. 7 [ sampling

Tj=250°C

] oscilloscope
L

Ri=500 90%
Ve !
Tz input signal output signal
Input signal : Rise time of the reverse pulse ty = 0,6ns *)IR = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6 =0,05
Oscilloscope : Rise time ty = 0,35 ns

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

Recovery charge when switched from

IF = 10mA to VR = 10 V; R, = 1 kQ

Test circuit and waveform :

Rg=50001

V=Vg +1¢-Rs

illoscope
2w ¢ v 100 | osci
GD 2z.3pFT Lk Rizioma

7273212

D1 =D2 =BAW62

Input signal

: Rise time of the reverse pulse ty
Reverse pulse duration tp
Duty factor 6

Qs < 600 pC

t

output signal

7269086.1

2 ns

= 400 ns

1]

0,02

’ ’ Tune 1975



SILICON SMALL SIGNAL DIODES
(WHISKERLESS)



TYPE SELECTION

WHISKERLESS DIODES

DO-35 outline. Quoted values are max.
type VR | IF | IFRM | trr Cq | VF at I
\Y mA mA ns pF \ mA
BA220 - 200 400 4 251095 100
BA221 30 | 200 400 4 2,5 11,06 200
BA316 10 | 100 225 4 2 1,1 100
BA317 30 | 100 225 4 2 1,1 100
BA318 50 | 100 225 4 2 1.1 100
general purpose | BAX14A 20 | 500 | 2000 | 300 35 0,95 300
BAX18A 75 | 500 | 2000 - 35 0,95 300
0A200 50 | 160 250 35 |25 1,15 30
0A202 150 | 160 250 35 | 25 1,15 30
1N914 75 75 225 4 4 1,0 10
1N916 75 75 225 4 2 1,0 10
general purpose
avalanche BAS11 300 | 350 | 2000 |1000 10 1,1 300
BAWG2 75 | 100 225 4 2 1 100
high-speed 1N4148 75 | 150 450 4 4 1 10
switching; 1N4151 50 | 200 450 2 2 1 50
general purpose | 1N4154 25 | 200 450 2 4 1 30
1N4446 75 | 200 450 4 4 1 20
1N4448 75 | 200 450 4 4 1 100
high-speed { BAV10 60 | 300 600 6 25 | 1,25 500
core-gating 1N4150 50 | 300 600 6 25 |1 200
BAV18 50 | 250 625 50 50 | 1,25 200
high speed; BAV19 100 | 250 625 50 5,0 | 1,25 200
high voltage BAV20 150 | 250 625 50 5,0 | 1,25 200
BAV21 200 | 250 625 50 50 | 1,25 200
eneral BAX13 50 75 150 4 3 1,63 75
igndmmnl {BAX16 150 | 200 300 | 120 10 1,5 200
TR [ BAX17 200 | 200 300 | 120 10 1,2 200
avalanche for  [BAX12 90 | 400 800 50 35 1,25 400
telephony | BAX12A 90 | 400 800 50 35 1,0 200

October 1979



BA220

GENERAL PURPOSE DIODE

Silicon planar epitaxial diode in a DO-35 envelope; intended for general purpose and can
also be used as regulator.

QUICK REFERENCE DATA
Repetitive peak reverse voltage VRRM max. 10 Vv
Repetitive peak forward current IFRM max, 400 mA
Storage temperature Tstg -65to+200 oC
Junction temperature Tj max. 200 oC
Thermal resistance from junction
to ambient R jra = 0,50 OC/mw
Forward voltage at Ig = 0,1 mA Vg 460 to 520 mV
Ip = 1,0 mA Vg 560 to 620 mV
Ip = 10 mA Vg 680 to 750 mV
Ig = 100 mA VE 825 to 950 mV
Diode capacitance at VR =0; £ = 1 MHz Cq < 2,5 pF
Reverse recovery time when switched
from IF = 10 mA to IR = 60 mA;
Ry, = 100 ; measured at Iy = 1 mA tyy < 4 ns

MECHANICAL DATA Dimensions in mm
DO-35 '

+ [ a
0,56 7
wre——All J——" (@

| |
' ‘ \ o5

256 625, .
mi | r'lnﬂi( | min ax
————-—— 1% Y 1 7266719
| r— 4k — 1
red red black natural
(cathode)

- PN 2t | || .



BA220

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

Voltage
Repetitive peak reverse voltage VRRM max. 10 v~
Currents
Average rectified forward current )
(averaged over any 20 ms period) IF(AV) max. 200 mA 1)
Forward current (d.c.) Ip max. 200 mA
Repetitive peak forward current IFRM max. 400 mA
Non-repetitive peak forward current
IrsMm max. 4000 mA
IFSM max. 1000 mA
Temperatures
Storage temperature Tstg -65to+200 ©OC
Junction temperature Tj max. 200 ©OC
= THERMAL RESISTANCE
—_— From junction to ambient in free air Rih j-a 0,50 OC/mw
CHARACTERISTICS Ty =25 oc
Forward voltage
Ig =0,1 mA Vg 460 to 520 mV
Igp = 1,0mA Vg 560 to 620 mV
Ir =5,0mA VF 640 to 700 mV
Ip = 10 mA Vg 680 to 750 mV
Ig = 100 mA VFE 825 t0 950 mV
Reverse current
VR =10V IR < 1500 nA
Diode capacitance
VR =0; f =1 MHz Cq < 2,5 pF
l) For sinusoidal operation IF(AV) = 130 mA.
2 | ‘ | l Tune 1975



BA220

CHARACTERISTICS (continued)

Reverse recovery time when switched from

Ip = 10 mA to Ig = 60 mA; R = 100 €;

measured at IR = 1 mA

'Test circuit and waveforms :

V=V + I§ XRs

L

L
Rs=500 i - TIF DUT.
)

|
|
|
[

ix sampling

oscilloscope

Ry=500

Input signal

7261326

: Rise time of the reverse pulse

Reverse pulse duration

Duty factor

Oscilloscope: Rise time

Circuit capacitance C < 1 pF (C = oscillosco

Vr

et

~tp—>

0%

0%

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

ty = 0,35 ns

Tj=250C

trr < 4 ns

72613281

output signal

) IR = 1 mA

> input capacitance + parasitic capacitance)

Tune 1075



BA220

103 7261050.1
Tj=25°C
¥ FEF
(mA) min| typ [max
7
102 { /4 !
5 .,
7717
7
10 i
',.
nl i
7
/
1 l/.l
y A
J
I4'n
T
Il
10—1 (l
250 750 v (mv) 1250

4 ‘ ’ 1 I January 1977



BA22]

GENERAL PURPOSE DIODE

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

QUICK REFERENCE DATA
Continuous reverse voltage VR max, 30 VvV
Repetitive peak forward current IgrM max. 400 mA
Storage temperature Tstg -65 to +200 ©°C
Junction temperature Tj max. 200 oC
Thermal resistance from junction
to ambient Rthj-a = 0,50 OC/mw
Forward voltage at Ip = 1 mA VE < 625 mV
IF = 100 mA Vg < 950 mV
Ig =200 mA Vg < 1050 mV
Diode capacitance at-Vg = 0; f = 1 MHz ‘ Cq < 2,5 PpF
Reverse recovery time when switched
from IF = 10 mA to Iz = 60 mA;
Ry, = 100 ©; measured at Ig = 1 mA trr - < 4 ns
MECHANICAL DATA Dimensions in mm

DO-35

osst X a
";uxrl—:) =

(._ 25,: _.‘_1_ 4,25 e 254 | |

1,85 |
mi | r|nar | min max
B Y 7266719
| 4 L= 1
| r 1 1
red red brown  natural

(cathode)




BA221

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

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents

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

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

Non-repetitive peak forward current

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Forward voltage

Ip= 1mA

Ir = 100 mA

Ir =200 mA
Reverse current

VR =10V
VR =30V

Diode capacitance

VR =0; f = 1 MHz

1) For sinusoidal operation Ip(ay) = 130 mA.

VR max. 30
VRRM max. 30
IF (AV) max. 200
g max. 200
IFRM max. 400
IFSM max. 4000
IFSM max. 1000
Tstg =65 to +200
Tj max. 200
Rin jra = 0, 50
Tj =25 0C
Vg < 625
% < 950
\% < 1050
IR < 25
IR < 200
Cq < 2,5

A%
v

OC /mW

mV
mV
mV

nA
nA

pF

|

Tune 1975



CHARACTERISTICS (continued) : Tj =25 0C
Reverse recovery time when switched from

Ir = 10 mA to Ig = 60 mA; Ry = 100 €2

measured at Ig = 1 mA tyy < 4 ns .

Test circuit and waveforms :

| 1
| |
1
% - i
Re= 5011 ’ : ! sampling
l I | | oscilloscope
V=Vg + I xRs I E— Ri=500
nzevszes
726128 input signal output signai
Input signal : Rise time of the reverse pulse ty = 0,6ns ) Ig = 1 mA
Reverse pulse duration tp= 100 ns
Duty factor 6 =0,05
Oscilloscope : Rise time ty =0,35 ns

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

BA318

10 V, 30 V and 50 V GENERAL PURPOSE DIODES

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

cations.

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

QUICK REFERENCE DATA
BA316 | BA317 | BA318
Continuous reverse voltage VR =~ max. 10 | 30 | 50 A%
Repetitive peak forward current Iggr)yg max. 225 mA
Storage temperature Tstg -65 to +200 oc
Junction temperature T max. 200 oC
Thermal resistance from
junction to ambient Rth j-a 0, 60 oC/mw
Forward voltage at I =1,0 mA Vg 700 mV
Ip= 10mA Vg 850 mV
Ip =100mA Vg 1100 mV
Diode capacitance at
VR =0; f=1MHz (oF | < 2 pF
Reverse recovery time when
switched from I =10mA to
Ig = 60 mA; Ry =100 &;
measured at Ig = 1 mA tyr < 4 ns
MECHANICAL DATA Dimensions in mm
DO-35 '
k a
0,56 —
ng, = .l i
[
25,4 |l 4,25 4 256 | 1185 |
min | Tur | min max
————— 4 | 7266719
TR LT
BA316: orange brown  blue natural
BA317: orange brown violet natural
BA318: orange brown  grey natural
(cathode)

i



BA316
BA317
BA318

RATINGS Limiting values in accordance with the

Voltage

Continuous reverse voltage

Currents

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

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

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Forward voltage
IF =1,0 mA
IF = 10 mA

Ig = 100 mA

Reverse current

VR=10V
VR =30V
Vg =50V

Diode capacitance

VR=0;f=1MHz

VR

IpAY)

IrrM
Irsm

Irsm

Tstg

Rthj—a

Absolute Maximum System (IEC134)
BA316|BA317|BA318

max. 1] 30| s0v
max, 100 mA 1)
max. 100 mA
max. 225 mA
max, 2000 mA
max, 500 mA
=65 to +200 oc
max. 200 oC
0, 60 oC/mw
Tj =25°C
700 mV
850 mV
< 1100 mV

BA316 |BA317 l BA318

200 50| = nA
- 200 50 nA
- - 200 nA
< . 2 pF

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

|

January 1977



BA316
BA317
BA318

\

CHARACTERISTICS (éontinued) ) Tj=25 oC

Reverse recovery time when switched from

Ig =10 mA to Iy = 60 mA; Ry = 100 €2;
Measured at Iz = 1 mA ter < 4 ns

Test circuit and waveforms:

| ot et —]

I
X o t
| } _; 1 0%
Re=50 00 1B 41, OUT 7 | sampling 5

1 oscilloscope t
- L R;=500 ﬂ
V=Vg+I¢ xR, o
- 1‘ - 7 Ve 0% Lw
e zer3281
input signal output signal
Input signal : Rise time of the reverse pulse t.= 0,6 ns D) IR =1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6 =0,05
Oscilloscope: Rise time ty = 0,35 ns

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




DAJIO
BA317
BA318
100 7272405
BA316 S]]
BA317 i P o125 i L— Irrm
P I
1} 50%] o f z“/‘ F(AV)
—1_
Te(an / et ’ L t
(mA) / ~T L iRl S
[ T A4~ o
/ L t <10 ms
/ AL Vg = 10 V (BA316)
4
7 ~—=Vg = 30 V(BA317)
50 bid
ad 175°C
v 1 i
L4 1 -
/ T -7
[~ L7
Y i
/ =~
/ /" maximum permissible
L average rectified forward
1 current versus duty factor
0 // (for pulse operation)
0 0,5 18
100 7272406
BA318 i
A i L—' ] IFRM
A I
/, 150°C 0 Yy Rl
V —
IF(AV) / / P ‘ t | t
7 7 [+ 0= —
(mA) JARVZ T, OTT
/ LA t<10ms
[/ Ve =50V
[ / f A
50 Tamb =125 C/ // .
A5 C
/7
/ // o
// ,/ LA
/
/ .

/ /

r maximum permissible
average rectified forward
current versus duty factor

0 / (for pulse operation)
0 0,5 10

4 ” June 1975



BA316
BA317
BA318
400 7272408
BA316
BA317 ir —l i Term
Ry -
Ierm ‘ 7 t t
o> 5= —
(mA) LT =7
t<10ms
. Vg = 10 V (BA316)
T SN Tamp =125 C ——=Vi = 30 V.(BA317)
N
200 N "
| A
RN R
AN AN ™
SN N o
I I~ ~ I ™ e
~ il o=
150 °C
[~ |
A R A R S U QU A S Y Bt e =y 175 °C mcxivvr‘.\.Jm permissible
" repetitive peak forward
V4 . current versus duty factor
oLt ( for pulse operation )
0 0,5 10
400 7272407
BA318
ir F‘ F] Irrm
0
Ierm ’ L) 5=t
(mA) o o=7
t<10ms
Vg =50V
200 \ N
\
™~ M| Tamp =125 €
& ‘\'\ N
N
NG N
P~
150C
|
175 °c maximum permissible
repetitive peak forward
ol current versus duty factor
(for pulse operation )
0o 05 10

Tine 1078 H ’ H 5



BA316

BA317
BA318
150 7272404 150 7272402
maximum permissible continuous r":::.';,“me:fv',:f‘fu'f(::f'"9'
forward current versus ambient versus ambient temperature
temperature i
Ie Iriav) F
(mA) (mA) AL
T
T<20ms
100 Y 100
A
\ BA316
N\l BA317
\ BA318
\
50 50
\
\
A\ \Y
\
= 00 100 2 0
- Tumb, (OC) 00 0 100 Tumb (Oc) 200
7272’h01 1 5 7272403
T=25 °c | typ. values
——=T;j =175°C ]
200 1
Ik v
JIlH ,
Ie (v)
(mA) 1
t e I = 225mA
150 yP max 1 S F=
v'l — =
It =
” II 120 mA |
/
100 T -
4| = ~N 1 110 ma
2 05 |
Ly } 1
50 l ™~ TmA ]
J/j N
/ s
v
/]
Yy
0 0
0 05 1 Ve (V) 15 0 100 T (°c) 200
6 ” June 1975



BA316

BA317
BA318
4 7272409
10
VR = VRmax
Ig
(pA)
103
’,"
vt
r/ /
b
7 7
102 =
7
'/ 4
A
7 //
max /] typ
10 = 2
7" 7
7 s
Vi
1 /| /
7 V4
” 7
Vil /
V4
10~1 =
/
1072
0 100 TJ (°c) 200

el H ;






BAS11

SILICON GLASS PASSIVATED AVALANCHE DIODE

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

bility of absorbing reverse transient energy.

QUICK REFERENCE DATA

Working reverse voltage

Average rectified forward current
Non-repetitive peak forward current
Repetitive peak reverse power dissipation
Reverse recovery time

VRw max. 300 Vv
IF(AV) max. 300 mA
IESm max. 4 A
PRRM  max. 75 W
ter < 1 us

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

vk
0,567
056 ———) —ll I l

e 256 |4 5,251,
min I ma

T |
brown brown
(cathode)

a
I | A—

.

Dimensions in mm

1,85
max

-

7266863

w (September 1979

1



BAST

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Working reverse voltage VRw max. 300 Vv
Continuous reverse voltage (see Fig. 2) VR max. 300 Vv
Forward current (d.c.) Ig max. 350 mA
Average forward current (averaged

over any 20 ms period) IF(ay) max. 300 mA
Repetitive peak forward current

t=10ms; f =50 Hz IERM max. 900 mA

§=0,1,f=15kHz IERM max. 2 A
Non-repetitive peak forward current

(t =10 ms; half sine-wave) Tj = 150 OC prior to surge lEsm max. 4 A

(t = 10 us; square wave) Tj = 150 OC prior to surge IESm max. 30 A
Repetitive peak reverse current

t =10 us (square wave; f = 50 Hz) Tamp = 25 °C IRRM max. 150 mA
Repetitive peak reverse power dissipation

t =10 us (square wave; f = 50 Hz) Ty = 25 OC PRRM max. 75 W
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 150 ©°C

THERMAL RESISTANCE
From junction to ambient in free air

mounted on printed board at 8 mm lead length Rth j-a = 0,34 °C/mw
400 72727361
VR
(V)
200
0

Fig. 2 Maximum permissible continuous reverse voltage versus junction temperature.

September 1979



Silicon glass passivated avalanche diode

BAST

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltage
I =300 mA
Ig =900 mA

Reverse avalanche breakdown voltage
I = 100 A

Reverse current .
VR =300V; Tj=125 oC

Diode capacitance at f = 1 MHz
VR=0
VR=50V

Reverse recovery when switched from

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

Recovery charge
Recovery time

Maximum slope of reverse recovery current when switched from
1EM = 400 mA to VR = 30 V; with —dIg/dt = 400 mA/us

Ie
If
dIe

-t ———

VE <
VE <
V(BRIR >
IR <
Cq typ.
Cq typ.
Qs typ.
try <
|dig/dt]| typ.
y time

Ig

109 T
0%
00°/o

|

7210734.2

Fig. 3 Definitions of Qg, tr and dig/dt.

300 Vv
20 uA

10 pF
1,5 pF
70 nC

1 us

2,0 Alus

September 1979



BAS11

400 7278505
T
_'F(RMS) ! 1,42
T ; 157 7
F(AV) ; /1)
/
Ptot g4
(mW) 4 \
. )4 \
=1 4
A~ V/ »
. y // d.c \é’
200 '/ /// N
) ./4V4 o)
/ / EA
J'/ // \ C_;
a=3/// .
<
7./iba
7, \
\
] \
0 [
0 100 200 300 0 100 200
IE (Av) (MA) Tamp (°C)

Fig. 4.

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

| per diode R¢ + rgj
The parameter a = ﬂEM—Sl——— depends on nwR| C_and Tt i and can be found from
IF(AV) per diode nRi

existing graphs.

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

September 1979



BAST

Silicon glass passivated avalanche diode
7272737.1 2 7278503
T T 10
I [
9 typ max
/ /4 IR
! (uA) /
F 7 M /
(A) 7 / 4
i . max
15 4 10 ,
RN/
7 / 7
/
1 7 III r/
f /
ivi ! z
/
0,5
' ,/ / /
/
1
7y
0 s 1077
05 1 15 v (v) 2 0 50 100 7, (o) 150
Fig. 5 —-Tj=25°C;———Ti=150°C. Fig.6 VR =300 V.
10 7278504
N
Cd
(pF)
N
N
typ
5
N
N
N
\\\
N
\h.h\
10 102 vg(v) 108
5

0

1071 1
Fig. 7 f=1MHz; Tj=25 oC.
w (September 1979




BAST

7283060
p
RRM
(W)
102
<< T
~
~
\\
T~~~
g q
\ T~
\\ ‘\_“
10
A
AN AN
\‘
NN
N
N
N
N
1 Al
10-3 1072 107 1 t (ms) 10

Fig. 8 Maximum permissible repetitive peak reverse power as a function of pulse duration. T = 20 ms;

Tj= 25 OC.
rectangular waveform, § < 0,01.
—————ftriangular waveform, § < 0,02,

September 1979



BAVI10

ULTRA-HIGH-SPEED DIODE

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 60 V
Repetitive peak reverse voltage VRRM max. 60 V
' Repetitive peak forward current IFRM max. 600 mA
Junction temperature Ty max. 200 ©c
Forward voltage at Ig = 200 mA Vg < 1,0 Vv
Reverse recovery time when switched
from Ip = 400 mA to Iy = 400 mA;
Ry, =100 ;
measured at Ig = 40 mA tyr < 6 ns
Recovery charge when switched from
Ir =10 mA to Vg =5 V; Ry, =500 Q Qs < 50 pC
MECHANICAL DATA Dimensions in mm
DO-35

max r ? et
[
‘4— 25,4 —»‘4— h125|—><— 25.'“ —
| max min
————— T R T, A
i ! '
brown black green

(cathode)

-

1785 -
max
7266863




BAV1O0

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

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents

Average rectified forward current

Forward current (d.c.)

Repetitive peak forward current

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

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

at maximum lead length

CHARACTERISTICS Tj
Forward voltage

Ip= 10mA

Ig = 200 mA

Iy = 200 mA; Tj = 100 °C

Ig = 500 mA
Reverse current

VR =60V
VR =60 V; Tj =150 °C

Diode capacitance

VR =0; f =1 MHz

VR

VRRM

Ir(Av)
Iy
IFRM

Ipsm
Irsm

stg

Rh j-a

i
J

max. 60
max. 60
max. 300
max. 300
max. 600
max. 4000
max. 1000

=65 to +200
max., 200
= 0,5

= 25 °C unless otherwise

Vg
Vg
Vg

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

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

AN AN AN A

0,75
1,00
0, 95
1,25

100
100

2,5

\%
v 1

mA 2)
mA
mA

mA
mA

°c
°c

oC /mW

specified

< < < <

nA
pHA

pF

June 1975



” BAVIO

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

Ip = 400 mA; ty1 = 30ns Vir < 2,0 Vv

Ip =400 mA; t.9 = 100 ns Ver < 1,5 A\

Test circuit and waveforms:

I, won 4500 L v
90%
Rs=500 oscilloscope Ver
DUT. R;=500
10%
! et — :
input signal output signal
Input signal : 1lst rise time of the forward pulse t,.; = 30 ns
2nd rise time of the forward pulse trp = 100 ns
Forward current pulse duration  tp = 300 ns
Duty factor 6 = 0,01
Oscilloscope: Rise time tr = 0,35 ns
Input capacitance Ci = 1 pF
Circuit capacitance C =20 pF (C = Cj + parasitic capacitance)
Reverse recovery time when switched from
Ig = 400 mA to IR = 400 mA; Ry, = 100 &;
measured at Ig =40 mA trr < 6 ns

Test circuit and waveforms:

v toitot)

> tr r— tp — )
7 DUT. 4 0% Y 109% 7 -
o l e e ter —
Rs =500 " v ¢ .
_L_.H,__L oscilloscope / S }
Ri=5002 0% ﬂ'”
R

T T

[ input signal output signal
Input signal : Total pulse duration tp(tot) = 0,2 ps *) IR = 40 mA
Duty factor 6 =0, 0025
Rise time of the reverse pulse  ty = 0,6ns
Reverse pulse duration tp = 30 ns
Oscilloscope: Rise time ty = 0,35 ns

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

Tiina 1078 H ” 3



BAVIO

CHARACTERISTICS (continued)

Recovery charge when switched from
Ig = 10 mA to VR =5 V; Ry, =500 Q

Test circuit and waveform:

9

_D c==
243pF

1

100 | oscilloscope
R; 210M0)

D1 = BAW62

7273212

Qs

Vel

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

Input signal : Rise time of the reverse pulse

Reverse pulse duration

Duty factor

ty
t

n

p
1 =

T Vew=22
Vem

C

output signal

2 ns

400 ns

0, 02

Tj =25 0C

50  pC

t

72690861

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

7210682
L
f=1MHz
Tj=25°C
Ca
(pF)
\
N
2 S
B B ol X max
N |
typ
0
0 10 20 Vg (V) 30

June 1975



BAVIO
400 7272621
ie| M lerm
%4247 Ie(a)
Ie(an) ;(];?:C l t t
(mA) == 1] %=7T
- <+
//,-’ ot 50.°C <05
T i t<05ms
T = 75 o VR upto 20 V
= == | ———Vg =60V
200 /, T 100°C
=1 —
f/;atz/.:—"" = I
V%’ < 125°C
V.o~ /4/ ~ 4/"'—_’—-— -1 |
g C;/ = -~ l
el T = 150°C
) .///” | = L o= =1 [
~ - T
1| - e 175%C || 1
L _::’__..——-—‘ L= maximum permissible
= — = average rectified forward
/P =1 "] current versus duty factor
0 = (for pulse operation )
0 0,5 10
1000 7272422
i ‘| ] IFRM
: o=
FRM i t
(mA) 1| 0=7
t<05ms
x Vg upto20V
1 RN\ ———Vg = 60V
500§ \V‘ A
WN \ NK \\ : s \\‘
N RN ORISR Tamp =25°C
A\ N e O
RS RO IS 1 |
NANRSREINRS. |
N L N LOINSRSSE ~50°C
NSk LS TS 1506
T~ ‘\: \--..__ 125°%C , L
T T [ p— maximum permissible
— — - S r— 150°C repetitive peak forward
R . T e e e e 175°c current versus duty factor
0 ,/ . | (for pulse operation )
0 0,5 16

Tune 1975 || || S



BAVIO

I

7210678 .1 7210677.1

maximum permissible average rectified maximum permissible continuous
forward current versus ambient forward current versus ambient
Ie temperature temperature
T<1ms Ir
IF(AV) 1 :VR up to 20V (mA)
T IM:Vg =60V
¢—————————>
200 400
IF(AV) | NN
(mA) \\\
T N
- ‘
] N A
100 200
I N -\I AN
N\ ‘\‘
N\ \\
AVAY N
\ N
N
N
0 0
0 100 Tgmp (°C) 200 0 100  Tgmp (°C) 200
SO0 T T T i ' T T T LN
1] T iy INEEE RN
I T =25 H rnin Vg typical values
(mA) | ’,' V)
[l o
[ = =k =500 maT
400 I 1
I} 2
it <
1] N~
—
I = =100m AT
l -
|| [N N
Iy
200 il 05 /0ma]
T K g
1L
Il
I
/
1
0 Z 0
0 1 Ve (V) 2 0 100 Tj (°C) 200

6 ‘ ‘ , ‘ June 1975



BAVIO

7Z|067._1_ 600 7210715 .1
3 TTT T T-=600mA typical values
T ITTTTT R_ =100.0L ]
typical values Ig !4 \ ;Bg/asu;efj at |
. AL 110%% o ||
Ve, Tj=25°C (mA) 500mA Tesadir
(V) for test circuit [
\‘ \]see page 3 [
\\
2 \ 400 O0mAL
\ [\
\\ \
300mA, \
\ \
C < Ir=400mA RN
1
1 N S T ohdmal 200 200mA \ N
S 111 Y Y A WA NEA
5 N N
0OmA N N L
100mA A A
80mA )
5\
1 SOmAD NSO
T zrolmlA NN
0 IR
0 50 t, (ns) 100 0 5 te (ns) 10
. 7210681, 1
6 — 72106801 75
typ
trr ter
(ns) 4 (ns) L~ typ
/
/
'4 "
4 / 5
R =100.0L
RL=1OO.Q. IF =400mA
/ Ig = 400mA Tg =400mA
measured at measured at
2 10% of Ig 2,5 10% of I
Tj=25°C ircuit for test circuit
for test circui see page 3
see page 3
0 0 - (°C 0
500 I¢ (mA) 1000 0 100 Tj (°Q) 200




BAV10

103 7210685
e
R Q
i 7S
(HA) A4
AL
102 A L/
7 ,I I!
2| . 7
>
<A
/,// 9_/,5 SA
10 oA LA/
< V4
P y4
7 g
1 4 /,J/
ZEZE
7 VARV 4
A
Y 1 A4 17
/ yd
4 4
10" / '/
7
y 4
7
/
w2t/
107
0 100 T (°0) 200

[oe]

September 1969



BAV18 to 21

GENERAL PURPOSE DIODES

-
| —2

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

QUICK REFERENCE DATA

Continuous reverse voltage VR
Forward current (d.c.) IE
Junction temperature Tj
Thermal resistance from

junction to ambient Rth j-a
Forward voltage at

IF =100 mA VE
Reverse current at

VR = VRmax IR
Diode capacitance at

VR=0;f=1MHz Cyq
Reverse recovery time when

switched from I = 30 mA

to Ig =30 mA; R_= 100 2;

measured at IR =3 mA ter

BAV18 l BAV19 [BAVZO lBAV21

501 100[ 150 I 200 Vv

max.
max. 250 mA
max. 175 oC
0,375 K/mw
< 1,0 \%
< 100 nA -
typ. 1,5 pF
< 5,0 pF
< 50 ns

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

O,SBL
max ;7—

k a
—ll l I—

- 25_*“—»4—1— hv251—><——25ﬁh ——l
| XI min

1,85
min ran max
F————— i e 7 7266863
BAV18 brown grey green
BAV19 brown white green
BAV20 red black green
BAV21 red brown green
(cathode)

Diodes may be either type-branded or colour coded.

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

Dimensions in mm

-

]

w (June 1979



BAVI18 to 21

THIE

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

Voltages BAV18|BAV19|BAV20|BAV21
Continuous reverse voltage VR max. 50 100 150 200 V
Repetitive peak reverse voltage VRRM max. 60 120 | 200 | 250 V
Currents
Average rectified forward current IpAv) max. 250 mA 1)
Forward current (d.c.) Ig max. 250 mA
Repetitive peak forward current IFRM max. 625 mA
Non-repetitive peak forward current

t<1ls; Tj=25° IESM max. 1 A

t =1ps; Tj=25 °c ' Ipsm max. 5 A

Power dissipation

Total power dissipation up to Tamp = 25:°C Ptot max. 400 mW
Temperatures

Storage temperature Tstg -65 to +175 °C
Junction temperature Tj max. 175 ©OC
THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0,375 °C/mwW

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

| l Tanuarv 1977
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BAVI8 to 21

CHARACTERISTICS Tj = 25 °C unless otherwise specified
Forward voltage

I = 100 mA Vp < Lo v

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

Ig = 100 pA VER)R > 60 ] 120 | 200 | 20 v Y

Reverse current
VR = VRmax Ir < 100 nA
VR = VRmax Tj = 150 °C Ip < 100 pA

Differential resistance

Ig =10 mA Tgiff  tYP- S Q@
Diode capacitance _
-0 f = typ. 1,5 pF
Vg =0;f=1MHz Cd < 5.0 PF
Reverse recovery time when switched from
Ig =30 mAto IR = 30 mA; Ry, = 100 ;
measured at Iz = 3 mA ter < 50 ns

Test circuit and waveforms:

v tpltot) |
- " it [ tp ——
DUT. 7 e —_
0% Y 10% K ]
Rg=500 sampling +lg -t ~—>¢
i . t

SETEs e \ / :
R;{=500 | 90% I /I_:*’

7273201

7261719 input signal output signal
Input signal :Total pulse duration totot) = 2 us * 1z =3 mA
Duty factor 6 =0,0025
Rise time of the reverse pulse t. = 0,6 ns
Reverse pulse duration tp = 100 ns
Oscilloscope: Rise time t. = 0,35ns

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

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

| ]
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BAVI18 to 21
400 7272413
BAV18
BAV19 it | M r-l Ierm
o v 87 Fan
I I 7
FlAV) 1 5 L
(mA) 7| 0=+
Tumb=50°C [ t<10ms
=t = —75 ¢ Ve = 50V (BAV18)
ol N et il [ — — =V, =100V (BAV19)
-
200 = 1100 T
A - - d’" |
Lo =1
/é Tk 125%
LT =l
/.7 —— ~— =+
L1 —-—
=T 150
l/'— _—-——--::_-‘ T
r ’——"_— e =T maximum permissible
-~ 1= average rectified forward
/ T current versus duty factor
0 b (for pulse operation)
0 05 16
400 72720614
BAV 20
BAV21 iF 1 n IFRM
N %% Ir(av)
Iean [ ] | ‘ _
4| t
(mA) 7 | 8= T
- 9 o < >
Tamp =23 C 50, S 25 t<10ms
N - > . = Vg =150V(BAV20)
/,/_/4/ = P = ———V;=200V(BAV21)
~ P T [
200 ‘£, // — = 100 C
P —FT
///;" L =T 125%C
/4 - 4/" 14'4
/ /‘/A"’ /—-"
/4"‘ /‘//;’ 150%C
pPEts =l
—1_|— ~ /C," maximum permissible
P= > average rectified forward
-~ //’ - current versus duty factor
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forward current versus ambient :j:s‘u;"am:"::f'm:;:::w
temperature '
Ie Tean 4 ‘
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A
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N
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BAWG62

[
HIGH-SPEED SILICON DIODE | —

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRmM max. 75V
Repetitive peak forward current IERM max. 450 mA «—
Junction temperature Tj max. 200 OC
Forward voltage at | = 100 mA VE < 1V

Reverse recovery time when switched from
I[F=10mAto IR =10 mA; R_=100 Q;
measured at IR = 1 mA ter < 4 ns

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

o567 X -
m’ux*—I:) -——|| II—

= |
25,4 4|a,zs: 256 |

] - 1,85
min | I'T\OXI min max
r———— 4 I | O — - 7766863
I I I
blue red blue
(cathode)

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

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

\ (Iune 1979



BAWG62

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

Voltages
Continuous reverse voltage VR max. 75V
Repetitive peak reverse voltage VRRM max. 75 v 1
Currents
—» Average rectified forward current Ir(AV) max. 150 mA 2)
—» Forward current (d.c.) Iy max. 200 mA
— Repetitive peak forward current IrRM max. 450 mA
Non-repetitive peak forward current; t = 1 ps IrsMm max. 2000 mA
t=1s IpsMm max. 500 mA
Temperatures
Storage temperature Tstg =65 to +200  °C
Junction temperature Ty max. 200 ©C
THERMAL RESISTANCE
From junction to ambient in free air .
at maximum lead length Reh ja = 0,6 °C/mw
CHARACTERISTICS Ty =25 OC unless otherwise specified
Forward voltages
Ip= SmA Vg 0,62t0 0,75 V
Ip =100 mA Vg < 1,00 Vv
Ir = 100 mA; Tj = 100 °C Ve < 0,93 V
Reverse currents
VR=20V ' IR < 25 nA
VR =20 V; Tj =150 °C IR < 50 upA
VR =50V IR < 200 nA
VR =75V Ix < 5 pA
VR =75 V; Tj =150 °c o Ig < 100 pA
Diode capacitance
VR =0; f=1MHz Cq < 2 pF

1) Measured at zero life time at Iy = 100 pA; Vg > 100 V.

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

"Tine 19070

. |




“ BAWG62

CHARACTERISTICS (continued) Tj =25 9oC

Forward recovery voltage when switched to
Ip =50 mA; ty = 20 ns Ver < 2,5 V

~Test circuit and waveforms:

i, %k 4500 . v
90%
Rs=500 oscilloscope Ve
puT R;=500
+10%
‘ —4\, [——tp ——= t t
TrenT 1261200
input signal output signal
Input signal : Rise time of the forward pulse t, = 20 ns
Forward current pulse duration tp = 120 ns-
Duty factor 6 = 0,01
Oscilloscope : Rise time ty = 0,35ns

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

Reverse recovery time when switched from

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

measured at Ig =1 mA ter < 4 ns
Test circuit and waveforms:
| S |
! i j" o——tp—f |
| 10%
Re= 5000 3, = - hF DUT. i, sampling
| I | oscilloscope
L Ri=500
VVetlexRs . 30%

7261326 72613281

input signal output signal
Input signal : Rise time of the reverse pulse ty = 0,6 ns *)Ig =1 mA
Reverse pulse duration tp = 100 ns
Duty factor & = 0,05
Oscilloscope: Rise time t = 0,35ns

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




BAWG62 “

CHARACTERISTICS (continued) Tj =25 OC
Recovery charge when switched from
Ig =10 mA to VR =5 V; Ry, =500 & Qs typ. 50 pC

Test circuit and waveform:

[ N O/ T 1
Rs=5000 00 | oscilloscop
A4 = V 1 ! o
v=:I«7|l_~Rs b ° CD asef] | L] Rzomn
F lr‘
|
D1 = D2 = BAW62 : output signal J—
Input signal : Rise time of the reverse pulse ty = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor é = 0,02

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

4 ] l H Tune 1975



High-speed silicon diode BAWG2

200 72724171
[} ) o
29LTOL TS T8
'F(AV) FealTre TI1RTETS
(mA) AT rg
77 Lz < 125°¢
/'1/‘ o “ 4/4
Z8Z ARANAS =P
100 3 — - v
~ 4 rd
v iz - ~150°c Pl 'FRM
V"% P L4 I
Pd P _F] B F(AV)
/ A /'4‘¢ // _t_'__
l/// & L1 LA 17500 <+1T .
> id >
1 .0 T s ) b=+
Vi —— L7 t<0,5ms
| BT 1A ’ v
A _Z 4B — VRupto20V;
7 7 ----VR=75V.
0 Z
0 0,5 5 1,0
Fig. 8 Maximum permissible average rectified forward current as a function of the duty factor.
(pulse operated).
500 72724181
11
T =
) \“ \\\\\\ amb
| \ W\ W50°C |
FRM N \ W\ \ 1
1 259¢C
(mA) TTVIVR N Y N
\\ N \ - \ \:‘ ,
AN R 75 °C
\ \\ N\ X 5000
250 Y A \\ \b e |
N I
\ N N o F FRM
SN NN TRB el
INC Y i 100°C ’ 0
. SN[ T ~ t]
3 P —
\\ S C T = == 1259 ) T t
| ! o 5=‘?
T~ = e 1]60 ¢ t<0,5ms
A== ~T — 1150
-+ |7 ¢ —VRupto20V;
T " -
0 Kl - | -:--VR=75V.
0 ‘ 0,5 5 1,0

Fig. 9. Maximum permissible repetitive peak forward.current as a function, of the duty factor
(pulse operated). .
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BAW62

7272419.1 7272420.1
00 300
3 | T<1ms
F @m
IF(av)
|
F(Av) [ F
200 200 < -
\\
N
NOINC (1) VR up to 20 V- N
100 (—(2) VR =75V 100 C
(2) (1)
N
N
A
\
0 0
0 100 Tamb (°C) 200 0 100 Tamb (°C) 200
Fig. 10 Maximum permissible average Fig. 11 Maximum permissible continuous
rectified forward current. forward current.
500 7282273 15 7282274
\Y
(mA) typ T max ] max V)
1142
Ji Ny
400 fLiaf 1,0- ,
2 =
T
T —— 100 mA
I [y
I ™ ™~
/
] ™~
Ly 10mA
~
200 [l' 05 N N L
/ T
N BRI
1mA
] N
]
2/
/'
0 s 0
0 TVR(v) 2 0 100 T;(°c) 200
Fig. 12 Forward current as a function forward Fig. 13 Typical values forward voltage as a
voltage. ———Tj =250C; — — — Tj =175 OC. function of junction temperature.
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BAWG62

2 7210526.1 7210524
typical valua f=1MHz
Tj=25°C Tj=25°C
Ve -
V) \
\ \\ Cd
\ \ (pF)
15 \ 1
)y \ \
\\ \\ \\\ - typ
N \‘ \IFezoo 1 —
"N g
RN SN0
O 2
™ \\ 50,
1 NN o5
\ T~ P! 9y
N ~~%mq
~
\\ 10mA
—
Sma]
0
0’50 25 tr (ns) 50 0 10 VR (V) 20
1= 7210521.1
° typical values
RL =100.0,
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(ns) measured at
ns 10 % of Ig
s
o
i ASS
10 ~
V.
pd
/'
s%“ﬁé
5 7
4 T
/ >
¥
0
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BAWG62
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BAX12

SILICON OXIDE PASSIVATED AVALANCHE DIODE

Whiskerless diffused diode in a molybdenum hard glass subminiature envelope, capable
of absorbing transients repetitively. It is a fast high conductance diode, primarily in-
tended for switching inductive loads in semi-electronic telephone exchanges.

QUICK REFERENCE DATA

Repetitive peak forward current IprRM max. 800 mA .
Repetitive peak reverse energy

tp 2250 ps; £ <20 Hz; Ty =25 °C ERrM max. 10 mJ
Thermal resistance from junction to ambient Rthj-a = 0,3 K/mw
Forward voltage at IF = 200 mA Vg < 1,0 Vv

Reverse avalanche breakdown voltage
I = 1 mA V(BR)R 120 to 175 V

Reverse current
VR =90 V; Tj = 150 OC 15:3 < 100 pA

Reverse recovery time when switched from
Ig =30 mA toIg =30 mA; Ry = 100 &;

measured at Ig = 3 mA trr < 50 ns
Recovery charge when switched from
Ip = 10 mA to VR =5 V; Ry, =500 Qs < 0,5 nC
MECHANICAL DATA Dimensions in mm

SOD-17 (DO-35).

25,4 3,6 25,4 2,0
L ——-— — | -— L —— —
min max min max
0,56 L‘ k a
max. - \ | w—
o
r=—- 'J : b il
! | : 7258644.3
brown © red black
(cathode)

Available for current production only; for new design the successor type BAX12A is
recommended.




BAX12

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

Voltage

Continuous reverse voltage VR

Currents

Average rectified forward current

(averaged over any 20 ms period) IF( AV)

Forward current (d.c.) IF

Repetitive peak forward current IFrRM

Non-repetitive peak forward current; t = 10 ps Irsm
t= 1s IrsMm

Repetitive peak reverse current IRRM

Reverse energy (see also page 4)

Repetitive peak reverse energy

. .T. =950 -

tp2250 ps,fS2OHz,T] 25 °C. ErrM
Temperatures
Storage temperature Tstg
Junction temperature Tj
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a
CHARACTERISTICS

Forward voltage

Ip = 10 mA ’ Vg
Ig = 50 mA ' Vg
Ig = 100 mA VF
IF =200 mA VE
Ip = 400 mA VE

Reverse avalanche breakdown voltage at IR = 1 mA VBR)R

Reverse current

VR =90 V; Tj = 150 0C i

Diode capacitance

VR '=0;f=1MHz ) Cq

max. 90
max. 400
max. 400
max. 800
max. 30
max. 1,5
max. 600
max. 10
-65 to +200
max. 200
= 0,3

< 0,75
< 0, 84
< 0,90
< 1,00
< 1,25

120 to 175
< 100
typ 25
< 35

v o

27T ERE

K/mw

Tj =25 0C unless otherwise specified

<< < <<

<

pF
pF

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

exceed the IRRM rating.

Tune 1979



BAX12

CHARACTERISTICS (continued)
Reverse recovery time when switched from
Ip =30 mA toIg =30 mA; Ry, =100 Q;
. measured at Iz ; = 1 mA

measured at Igg = 3 mA

Test circuit and waveforms :

Tj =25 9C
¢ typ. 37 ns
R 60 ns
¢ typ. 30 mns
T < 50 ns

tpitot)

T
Input signal : Total pulse duration

Duty factor

Rise time of the reverse pulse

Reverse pulse duration

Oscilloscope: Rise time

[ -t In—tp-—>
4 DUT. ” 90% '/L\w% /— “ T
Rg=50Q samplin +IF_! t
f - impling ¥ <t v»i +
H Ri=500 / *
* 90%

7273201

input signal output signal
tp(tot) = 2 ps *)Ig1= 1 mA
5 =0,0025 IR2 = 3 mA
t, = 0,6 ns

tp = 100 ns

tr = 0,35ns

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

Recovery charge when switched from

Ip =10mA to VR =5 V; R, =500 Q

Test circuit and waveform:

DuT D1
4OD (e
J O/

Qs < 0,5 nC

T I

100 | oscilloscope
A = V
'D sor] | L[ mzomo

<
Lo#
E) []
A
- (=3
"0. o
2 =]
E
=
-+
o
8
()

7269087 output signal 12630861
D1 =D2 =BAW62
Input signal : Rise time of the reverse pulse ty = 15ns
Reverse pulse duration tp = 35 ps
Frequency f =25kHz

Circuit capacitance C <30pF (C = oscilloscope input

capacitance + parasitic capacitance)

Tine 10758 l |

I



BAX12

600 — 2209277 Reverse voltages higher than the VR ratings are allowed,
. % O " provided
yin AT Ltihq% [E"L a. the transient energy < 10 mJ at PRRp< 40 W
i T Tj =250C
N o THHo T ]
e Jé’ﬁm Ha the transient energy < 5 m] at Pgpy; = 120 W
400 T M ] Tj =25 OC (see graph on page 5)
W Eis T [ NI b. T 250 ms; 6§ <0,01 (rectangular waveform)
I N N 6 =0,02 ( triangular waveform)
H 1 il With increasing temperature, the maximum permissible
200 H—4 | transient energy must be decreased by 0,015 m]/K.
T j: ! I VR
EEREEE u I
] !
] T 1 1”1
. ] f H
I Y -
0 00 200 Vg (V) | | time
Iy | |
Fig. 6. | |
K] I o I
~d AN
A \\ |
AN N
time
<t ai(rectangular
waveform) ¢
<;>(tricmgulcxr 5=?
Fig. 7. oo
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BAX12

7209279 7209278
600 Tj=25°C 1| 1 Htypical values
Ie ] Ve ’
(mA) )
typ Tjmax 7]
400 L . 1 - J
] TH=400ma
L -+ ‘\_2‘ T = o
/ e 0ma =
N 50' | ~
) 3 N4
7] : b 107, T
200 | 5 411 i
HH . =
U ~
il - H
" ] - ! _
0 0 [ | ] I
0 VE (V) 2 0 100 TJ °C) 200
Fig. 8. Fig. 9.
7279622
PRRM
(W)
2 ~ N
10 S -(.1.2 -t o .:_—\
S,
SN LN
N T
NP
N N
N\
N N
10 - ~
N ~
AN N\
\\
N N
N \\
\
1
1072 1071 1 10 t (ms) 102

Fig. 10 Maximum permissible repetitive peak reverse power as a function of pulse
duration. T > 50 ms; Tj =250C. '
rectangular waveform: § =0,01. ——— triangular waveform: § =0, 02.

(1) Limited by IRRM = 600 mA.

| .



BAX12

108

7209280

(nA)

10

104

S %\\9

10°

10

50

100

150 Tj

°C) 200

May 1968



BAX12A

SILICON PLANAR EPITAXIAL
CONTROLLED-AVALANCHE DIODE

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

QUICK REFERENCE DATA

Repetitive peak forward current IFrRM max. 0,8 A
Repetitive: peak reverse energy

tp 250 ps; £ <20 Hz; Tj = 25 °C ERrM  max. 5,0 m]
Thermal resistance from junction to ambient ; Rth ja T 0, 38 OC/mW
Forward voltage at Ip = 200 mA Vg < 1,00 A%

Reverse avalanche breakdown voltage

IR =100 pA Vr)R 120 to 175 v
Reverse recovery time when switched from '

Ip = 30 mA to IR = 30 mA; Ry, = 100 Q;

measured at IR = 3 mA trr < 50 ns

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

+ k a
0,56 ~—
max r: :':j:::l____:

le. 25,4 ' 6,25 25,A_J -
min max min

1,85 |
max

7266721

Diodes may be type-branded, t11¢ cathode indicated by a coloured band.




BAXI2A

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

Voltage

Continuous reverse voltage

Currents

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

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

Non-repetitive peak forward current
t=1us; Tj = 25 °C prior to surge
t=1s ; Tj=25°C prior to surge

Repetitive peak reverse current

Reverse energy

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

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

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

VR

IF(AV)
Ir
IFRM

Irsm
Irsm

IRRM

ERRM

Tstg

Rth j-a

Rip j-a

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

A2 )

b=

m]

oc
oc

oC/mW

oC/mW

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

to exceed the IRR)\ rating.

|

|

Auonst 1979



BAXI2A

CHARACTERISTICS Tj =25 0C unless otherwise specified
Forward voltage
Ip = 10 mA VF < 0,75 V
Ig = 50 mA Vg < 0,84 V
Ip = 100 mA Vg < 0,90 Vv
Ip =200 mA . Vg < 1,00 VvV
Ip = 400 mA Vg < 1,25V
Reverse avalanche breakdown voltage
IR =100 pA Ver)r 120 to 175V
Reverse current
VR =90V IR < 100 nA
VR =90 V; T; =150 oC IR <. 100 pA

Diode capacitance
typ. 15 pF

VR =0; f=1MHz | Cq Z 35 pF
Reverse recovery time when switched from

Ip = 30 mA toIg = 30 mA; Ry = 100 €;

measured at IR = 3 mA trr < 50 ns

Test circuit and waveforms :

- R;=500
¥

input signal output signal

90%o

v [ tpitot)
- tr F_tpg.
Z 4 . .
DUT. .
0% Y100 " }
Rg=500 sampling +IVF — t,r »i .
l ]

7273201

7261719

Fig. 2. Fig. 3.
Input signal : Total pulse duration tp(tot) = 2 ps *) IR = 3 mA
Duty factor 5 =0,0025
Rise time of the reverse pulse tr = 0,6 ns
Reverse pulse duration tp = 100 ns
Oscilloscope: Rise time ty = 0,35ns

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

A _a 1O I " 3



BAX12A

Reverse voltages higher than the VR ratings are allowed, provided:
a. the transient energy < 7,5 mJ at PRgy <30 W; Tj = 25 °C
the transient energy <5 mJ at PRpp < 120 W; Tj = 25 OC (see Fig. 8).
b. T=5 ms; 6§ < 0,01 (rectangular waveform)
8§ < 0,02 (triangular waveform).
With increasing temperature, the maximum permissible transient energy must be decreased by 0,03 mJ/0C.

VR
7209277 - - - ——
“! I max _} 1
| . |
1] | ]
11 . [} i
T n| | i
i SIS T TS T I | time
SIS - S - | |
400 U 1l Ig
e e | I
Il I [/
— i Las | |
F N I < l
EEEEN inEsaas N L :
] ~
200 - # < Ny
i T . — \i N
1 N time
,’ ',' <l (rectangular
| waveform)
ok el t Jitriangul 5=
- <——=(triangular ==
100 200 Y, T
RV waveform)
7209281.1
Fig. 4. - T —

Fig. 5.

August 1979



Silicon planar epitaxial controlied-avalanche diode BAX12A

600 7283064 15 7283063
(mA) (V)
400 1
typ Imax - Ip =400 mA |1
/ 200mA ]
4 : L > /50 mA (|
N ALY ,10mA [T
™~ -
™~ — L -
/ ™ i i~
200 U 05 ' = |
| | typ. values -
l T~
§
Vi
A' 4
0 44 0
0 L Vg (V) 2 0 100 T;(°c) 200
Fig. 6 iF as a function of VE at Tj = 25 OC. Fig. 7 V as a function of Tj.
7283066
PRRM
(W)
102 (N
N
SO Y
N
\\ N
Y
\\\ 'N
10 \\
AN N
\ N
AN .
N
. <
Ny
NI
NS
1 M AN
1072 1071 1 10 t {ms) 102
Fig. 8 Maximum permissible repetitive peak reverse power as a function of the pulse duration
T 250 ms; Tj = 25 OC, — rectangular waveform; § < 0,01; — — — triangular waveform; § < 0,02.

(1) Limited by Irgm = 600 mA.
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BAX12A

7283065

107

(nA)

108

105 /

typ

10*

™

103

Ay

2

102

0 50 100 150 Tj (°c) 200

Fig. 9 Typical values reverse current as a function of junction temperature at Vg =90 V.
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BAX13

SILICON OXIDE PASSIVATED DIODE

Whiskerless diode in a glass subminiature envelope.

The BAX13 is primarily intended for general purpose applications.

Diodes may be supplied in either SOD-17 or SOD-27 outlines.

QUICK REFERENCE DATA

Continuous reverse voltage

Repetitive peak reverse voltage

Repetitive peak forward current

Thermal resistance from junction to ambient
Forward voltage at I = 20 mA

Reverse recovery time when switched
from Ig = 10 mA to IR = 60 mA;
R =100 Q2
measured at IR = 1 mA

Recovery charge when switched
from I =10mAto VR=5V;
R =500 £

VR max. 50 V
VRRM max. 50 VvV
IERM max. 150 mA
Rthj-a = 0,60. °C/mW
VE < 10V

trr < 4 ns

Qs < 45 pC

MECHANICAL DATA
SOD-17 (DO-35).

25,4 3,6 25,4
e 20 ;
min max min

0,56 1—
[
[ I S .
| ! |
| | |
brown orange black
(cathode)

SOD-27 (DO-35).

gsei::E::i|| \ —

o ’ ‘
l 25,4 J‘Lh,zsL,*_zs,a_, -

min I max, min
————— I -
I ! I
brown : orange black
(cathode)

o 1 Ei__—!(:_____m:E:al‘

Dimensions in mm

-
max

7258644.3

1,85 |
max

72668631

The SOD-27 diode may be either type-branded or colour coded.

\ (June 1979



BAXI13

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

Voltages
Continuous reverse voltage ' VR max. 50 V
Repetitive peak reverse voltage VRRM max. 50 V
Currents
Average rectified forward current
(averaged over any 20 ms period) IrAV) max. 75 mA l)
Forward current (d.c.) Ig max. 75 mA
Repetitive peak forward current IFRM max. 150 mA
Non-repetitive peak forward current
: ~t=1ups ) IFSNI max. 2000 mA
=1s Irsm max. 500 mA
Temperatures
Storage temperature Tstg -65to+200 ©OC
Junction temperature Ty max. 200 ©OC
THERMAL RESISTANCE
From junction to ambient in free air Rp jra = 0,60 9C/mw
CHARACTERISTICS : Tj =25 OC unless otherwise specified
Forward voltage
Ip = 2mA VF < 0,7 V
Ip = 10 mA; Tj = 100 °C Vg < 0,8 V
IF =20 mA Vg < Lo Vv 2
I =75 mA ' Vg < 1,53 Vv 2
Reverse current
VR =10V IR < 25 nA
Vg =10 Y; Tj =150 °C g < 10 pA
VR =25V I < 50 nA
VR =50V IR < 200 nA
VR =50 V; Tj = 150 oC IR < 25 A

Diode capacitance (see also page 7)

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

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

2) Measured under pulse conditions to avoid excessive dissipation.

2 H ” Tima 1078



BAX13

CHARACTERISTICS (continued)

Forward recovery voltage (see also page 7)

Tj=250C

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

Test circuit and waveforms :

i, KO 4500

D.UT.

oscilloscope
R;=500

7261327

Input signal : Rise time of the forward pulse

Forward current pulse duration

Duty factor

Oscilloscope: Rise time

80%

10%

-»‘t, le——tp ——m!

72613291

input signal
ty = 20ms
tp= 120 mns
5 =0,01
ty =0,35ns

output signal

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

Reverse recovery time when switched from

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

Test circuit and waveforms :

5000 ”

f/ sampling

oscilloscope

V=Vg+ I xRs

R{=500

Input signal : Rise time of the reverse pulse

7261326

Reverse pulse duration

Duty factor

Oscilloscope : Rise time

—lt,

et ™

Vr

10%

90%

input signal

ty = 0,6ns
tp = 100 ns
5§ =0,05

ty = 0,35 ns

tyr < 6 ms
trr < 4 ns

72613201

output signal

#) IR = 1 mA

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

1) See also page 8.

Teee =~ 1OME ] I



BAX13

CHARACTERISTICS (continued) Tj = 25 0C

Recovery charge when switched from

Ip = 10 mA to VR =5 V;Rp, =500 Q Qs < 45 pC

Test circuit and waveform:

o

T _1
illoscope

y c== VC 100 oscil

'D 203pF] kA | R z10M

7273212 output signal

t

72630861

D1 =D2 = BAW62

Input signal: Rise time of the reverse pulse ty = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor § =0,02

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

4 I I l[ June 1975



BAX13
80 I Maximum permissible continuous N
j== < forward current S
O S
(mA) \ N
T R\ S
60 °
40 |
\
\
20 \
\
L] ] A
)
Eisaa: -
% 50 100 750 200 250 Tomp(°C)300
7206236.2
I Maximum permissible average rectified forward I
F(AV) current for sinusoidal operation L R
(mA) Ik
50 N
N ,l
N/
T \4’ N
N T<20ms ; Vg up to 50V
40
\
I\
A\
\
20,
\
\
0 i L
0 50 100 150 200 Tomp(°C) 250

Tuly 1975 l' ” 5



BAX13

100 7272023
i — I
Te(avy 'F [1°FRM
(mA) N% %947 Triav)
] Tamp = 100°C ‘ 4
s C125°C “|T 5= %
o L S
=< = t <10 ms

=
% o VR up to 25V
_Z A1s0°c

i ——=—Vg =50V
// L~ |t R
50 = /!
L=
==
’{’
L~
et o,
T 175%
- el
25 4 f/"— ~
A LT
CA- 190°C
—_———-';‘::-— —— maximum permissible
=1 =1 - average rectified forward
l/:”—’— -~ current versus duty factor
0 (for pulse operation)
0 05 16
200 7272626
Ierm i ] IFRM
(mA)
e
150 T W Ry 6= L
i \ \\ AN \\ \ T, T
i ) \\\ MO t <10 ms
! \‘ \\ N \\\ Tamb = Vg up to 25V
(RENAY \ 100°C ———Vg =50V
100 A AR
N
1 \ N \\5‘ N §s N
LYA AV S N N
NN TS T
NN x 125°C
N — |
S
50 \. \\ \\.\\.‘ ™~1150°C
\\ \\ Q.\§_~_.\\> |
SN C 175°C
T s:\ - I maximum permissible
—r e
— - 190°C repetitive peak forward
current versus duty factor
0 I (for pulse operation )
0 0,5 16

6 H “ July 1975



BAX13

(pF) F =IMHz B
3 7 =25°C
|
|
|}
2
v
N\
N,
N -
1 = = =[x
typ T =
00 10 20 30 40 \r(V) 50
7206246.1
Forward recovery voltage versus rise time
Ver of the forward ‘current
V) typical values
( T =25°C
3
\
\
\
2
Ip=75mA
7 .
20mA
10mA
00 10 20 30 40 tr(ns) 50




BAX13
8 <
(ns) R
6H+H N 5
L tyP & IF trr N
L L | :
- 10% of [
V-3
R H
T T
INNEEN
2 Ve =I.RL
| T =25°C u
. R, =1004)
0
0 20 40 60 80 100 Ie(mA) 120
70 T 7206245.1
trr IF
(ns) A
/ .
Vi
8 v.di
Ig=1mA
2 tHHH
. g I =I5 =10mA
s R, =100 Lk
IS\%
4 et
00 50 100 150 200 250 Tj (°C) 300
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BAX13

Ir [TTTTTTT §
(mA) Tj =25°C $
150 - &
& N
</ 7 2
{ &S‘
Vi p.
7
4
100
y4
T4
/ /
,"
e
50 /
A
y
i
s
0 =]

0 ) 05 7 5 2 Ye(v) 25
VF IF=750mA §
v 8
15 typical vclues BI

S
75m.

7

] F=t== OmA
05 R
— - -471.’2:4
0 [ [ :
0 50 100 150 200 Tj(°C) 250
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BAX14A

SILICON PLANAR EPITAXIAL DIODE

General purpose diode in a DO-35 envelope intended for low voltage switching appli-
cations, but owing to its steep forward voltage curve also suitable for voltage stabilizing
and low voltage rectifier applications.

QUICK REFERENCE DATA

Repetitive peak reverse voltage VRRM max. 40 v
Average forward current IrAV) max. 400 mA
Non-repetitive peak forward current Irsm max. 6,0 A

Reverse recovery time when switched from
Ip = 30 mA to Ig = 30 mA; Ry, = 100 Q;

measured at Ig = 3 mA tyrr < 300 ns
MECHANICAL DATA Dimensions in mm
DO-35

vk a
56 —
max ="

25,4 -l 4,25 25,4 | 1,85
min max min max
7266721

-

The coloured end indicates the cathode




BAXI4A

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

Voltages
Repetitive peak reverse voltage

Continuous reverse voltage

Currents

- Forward current (d.c.)

Average forward current (averaged
over any 20 ms period; see also page 4)

Repetitive peak forward current

Non-repetitive peak forward current
(t = 10 ms; half sine-wave)
Tj=25 OC prior to surge

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
at maximum lead length

VRRM
VR

Ip

IF@AV)
IFRM

Irsm

max. 40
max. 20
max. 300
max. 400
max. 2,0
max. 6,0
-65 to +200
max. 200
= 0,38

v
A

oC
oC

OC /mW

Tanuary 1977



BAXI4A

CHARACTERISTICS
Forward voltage .
Ir = 1 mA
Ip = 300 mA
Ip = 2000 mA; Tj =150 oG

Reverse current
Vp =20V
VR =20V;Tj = 150 °C

Diode cagacitance
VR =0; f=1MHz

Reverse recovery time when switched from

Ip =30 mA toIg = 30 mA; Ry, = 100 Q;

measured at Iz = 3 mA

Test circuit and waveforms:

” LUT. - 4

Rg=500 sampling

\%

b ety —>
90°% r,*ko'% /—'

]

T; = 25 °C unless otherwise specified

Vg . 520 to 580 mV
Vg 750 to 950 mV
VE < 1400 mvV

iR < 100 nA
iR < 100 HA

typ. 15 pF
Cd . 35 pF
trr < 300 us

tpitot)

Tl
¥ "y

- R;=5001

7261718

Input signal. : Total pulse duration

Duty factor

Rise time of the reverse pulse ty

Reverse pulse duration

Oscilloscope: Rise time

e/

input signal

tp(tot) = 10 ps

0,0025

| L

output signal

7273201

*)IR =3 mA

= 0,6 ns

i

il

300 ns
0,35ns

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




BAX14A

7Z72936.1
0,6
IF(RMS)
a= l—-——
Prot F(AV)
w)
2.0 1,57,1 42 N
2,54 4 d.c
0.4 Vimavoi / N
y vy 7 N
VAW, p 4
y 4
/ V N
a= 3,0 17/ 7 N
Y Y 77X 4
/4 V
'// 7 N
0.2 A1 \
/7, pd
/V
A AN
N
n —
- \-
N
0 [
0 2 e ayy @ O 0 100 5 ,c) 200

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

) 1F(RMS) per diode Rt + rdiff
The parameter a =W depends on anLCL and '—nR'L—'— and can be

found from existing graphs.
For detailed explanation 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 the upper graph on page 5.

The value of rdjff can be found from the left-hand graph on page 6.

4 I l ‘ I JTanuary 1977



BAX14A

7272394
15 minimum value of series resistance R; (including the transformer resistance)
required to limit the initial peak rectifier current with capacitive load
RN RN [
Vi(kus) SN
(V) c.= 25? HF/7 500 uF/—71000pF 1500 pF
{ ¥/ o
- P
10 v
A r
/
// pd
y
pd
7
4
5
the graph takes the possibility
of the following spreads into
account :
mains voltage , +10 %
capacitance , +50%
resistance , =10 %
0
0 1 2 3 Ry ()

7272398

see the circuit on the right
20
Yo
(V)
15
~N
— =1 |
- ‘1/12( VRMS) T
10 \ " 7272000
N
~ ]
oV VI V)| R¢ @] Cp, (F)
12 1,7 1000
5 9 1,1 1000
0
0 250 5 50

7
90 1 (mA)

- ———— || || [
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BAX14A
5 7272935 15 7272934
—T. = 250 typical values
———Tj=1in°C
g Ve
{A) {v)
o= = 2000 mA -
2 typ max 11 1 = =
7 [l
o -
A FFsdt 1 500 mA T
v’ / o
Lo mals
."[ s o
1 | 0,5 e \‘IO mA 1
17
I
/
I’
/
'IIG) Tqiff = c0t©=038Q
0 237 AR NEEEE 0
0 1 VF (V) 2 0 100 Tj °c) 200
103 7277009
—250 e e
: Tj=26°C St pt
F min HH—Amax
A i
(mA) "/
/
102 14y
7
mr
11!
I T
10 ;.
}
Hr
, v
11!
Iy
| !
13
H
1
107!
0 0,5 1,0 VE (V) 1,5

ll

January 1977



BAX16

SILICON OXIDE PASSI

Whiskerless diffused diode in a glass subminiature envelop

VATED DIODE

e.

The BAX16 is primarily intended for general purpose industrial applications and may be supplied in

either DO-35 (SOD-17) or DO-35 (SOD-27) outline.

QUICK REFERENCE DATA

Continuous reverse voltage

Repetitive peak forward current

Thermal resistance from junction to ambient
Forward voltage at Ig = 100 mA

Reverse recovery time when switched
from Ig =30 mA to ig = 30 mA;
R =100 Q; measured at Ig =3 mA

Recovery charge when switched
from Ip=10mA to VR =5 V; R|_=500 Q

VR max. 150 V
IERM max. 300 mA
Rth j-a 0,50 °C/mwW
Vg < 13V

tep < 120 ns

Qg < 0,7 nC

MECHANICAL DATA
Fig. 1 SOD-17 (DO-35).

Dimensions in mm

25,4 3,6 25,4 . 2,0
min max | min ‘ max
k a
0,56 i— II
max . (R ' L 3% 1
+ [
——————— B T IO .
' : H 7258644.3
| i
brown blue black
(cathode)

Fig. 2 SOD-27 (DO-35).

+ k a
0,56 —
mmr,_r‘:.:z:;ﬁl I . #:u::
[ | ‘ -
L 25,4 *,LL 4,25 ol 254 | 1185 |
min | mcxl min max
———— 4 : e e ] 7766863 .1
) ]
brown blue black
(cathode)

SOD-27 diodes may be either type-branded or colour-coded.

For new design the successor BAV20 is recommended.

June 1979



BAX16

HHIHE

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

Voltages
Continuous reverse voltage

Repetitive peak reverse voltage

Currents

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

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

Non-repetitive peak forward current
t=1ps

t=1s
Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Forward voltage
IF = 1 mA
Ip= 10 mA; Tj =100 °C
Ig = 100 mA
Ig =200 mA; Tj

175 °C
Reverse current

50 V; Tj =150 °C
150 v

1< <
~ =
o

o
G

)

Diode capacitance (see also page 6)

Vg =0;f=1MHz

VR max, 150 Vv
VRRM max. 150 A
IF(AV) max. 200 mA 1)
Ir max. 200 mA
IFRM max. 300 mA
IFSM max. 2500 mA
IFSM max. 500 mA
Tstg =65 to +200 'OC

T; max. 200 oC

Rth j-a = 0,50 oC/mW

Tj =25 9C unless otherwise specified

Vg < 0,65 V
VE < 0,85 A%
Vg < 1,3 V2
Vg < 1,5 V 2
VE < 1,4 V 2
IR < 25 nA
IR < 25 PA
IR < 100  nA
iR < 100 pA
Ca < 10 pF

1) For sinusoidal operation see page 5. For pulse operation see page 4.

2) Measured under pulse conditions to avoid excessive dissipation.

| l March 1974



BAX16

CHARACTERISTICS (continued)

Reverse recovery time when switched from

Irp = 30 mA to Ig = 30 mA; Ry, = 100 Q;
measured at Iy = 3 mA (see also page 6) trr

Test circuit and waveforms :

v [ tpitot)

>t |<* tp —
” DUT. 7 0%~ Y 100% g
Rs =500 r

Tj =25 oC

typ. 70 ns
< 120 mns

7273201

_I:H:|_ oscilloscope /
Ri=500 30%

l input signal

Input signal : Total pulse duration tp(tot) = 10 ps
Duty factor 6 =0,0025
Rise time of the reverse pulse tr = 0,6 ns
Reverse pulse duration tp = 300 ns

Oscilloscope : Rise time te = 0,35ns

e
p r ‘ N
| }

output signal

*) I = 3 mA

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

Recovery charge when switched from

Ip = 10 mA to VR =5 V; Ry, = 500 Q@ Qs

Test circuit and waveform:

DUT D1

oscilloscope
kQ | R;z10MQ

72690861

7269087 output signal
D1 =D2 =BAWG62
Input signal: Rise time of the reverse pulse ty = 15 ns

Reverse pulse duration tp =35 ps

Frequency f =25 kHz

Circuit capacitance C =30 pF (C = oscilloscope input capacitance + parasitic capacitance)

Time 1975 ‘ l “



BAX16

200 — 72679461
7 _
Tamb=50°C -t < Tomb=
- 4 LA 75°C! ; I
AT I r _I FRM
r,/ d
4
A | Lz 27 o GZAZ I A
Tr(av f ” 00| | t] t
(mA) )2 P % o o- T
/"/ __—.b"’ ;./ < 2
o /,- /,‘ t <10 ms
s 125°C Vg up to 50V
s
A s = s =4 ——=—Vg = 150V
100 ot — <
v 1 7
P 17 )7 L4150°C
) 2 A L= i
"’7“ ,J" 4
Wz Z R z 175°C
% P ——T"T_17
a M"‘"" " /1
o —— 7 7 7 - —
P s » maximum permissible
// P ,r 7 average rectified forward
"‘ ,/ current versus duty factor
0 R '/ /| (for pulse operation)
0 0,5 1 6
400 7267945.1
ir Fl FIFRM
0
Term ’ I t
{mA) ‘ \ \ \ \‘“ - Tamb= HT . 6=T
| \ N\ NS \\(// 50°%C t <10
. \ N <10 ms
A \ A N TS N,
\ \ < NS AN Vg up to 50V
NCERNE N i N A
200 N Pt
\ Tl N NG TP~ 75%
\ N N e |
R = == d= =2 100°C
N 1
Ny, \\ )
N p——— 125°C
e T R L
” = -\.- 1500(‘
P [— - - I
/, P = 175°C| maximum permissible
7 > ’/' repetitive peak forward
7 vd L current versus duty factor
0 / // (for pulse operation)
0 0,5 1 9]

4 l l July 1975



BAX16

300 7267935.1 300 7267939.1
maximum permissible continuous maximum permissible average
forward current versus ambient rectified forward current
I temperature versus ambient temperature
F Tecan
(mA) (ma) | 'F
777 LE(Av)
200 200| le—TF & |
T<20ms I:Vgupto50V
N I:Vg = 150V
N
AN
N
100 100
N NI NI
\ NN
A N
N \
0 0 100 N :
0 100 Tamb (°c) 200 0 Tams (°C) 200 :
30 7267937 726793
O TTTTT 15 TTTTTT
1T, =25°C : T T T T TT]
i typical values
I ] Ve
(mA) 1 (v)
| /]
] IF=300mA_|
200 1
.. . ——
typ ,' max = 1(221
1
[/ P~
I i ™
/ 3 = 10 mAH]
100 ; 05 - ~ m
/ ™~ |
] M L1 mA-
/ /
]
Vi
4
/17
P4
o
0 0
Taler 1078 H H 5



BAX16

15 7267932
f =1MHz
Cq Hz| |
(oF) Ty =25°C
10
h
]
]
]
[}
1
L}
5 (]
1
1
\
\.k N max
< i o P A Y
typ
- 0 25 50
= Vg (V)
150 72679341 300 7267933.1
Ig =30mA Ir = Ig=30mA
RL=100.00 R, =100 0
t | measured at Ig=3mA t, measured at Ig=3mA
(ns) Tj =25 DC / (ns) /
Y
100 / 200 4
typ /] /
/ p
t
o/
//
50 / 100 /
/ »
00 50 100 00
100 200
Iz (mA) T (°C)
6
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10

(nA)

108

105

104

103

102

7267941

VR =50V
—

7/
2 2

y

71 17
4
y A
max 1’ //typ
v I’
117
4
va
/|
4
ll I
4
7
7
4
7
100 o 200
T (°C)

NMavrh 1074



BAXi6

UHIT

105

104

103

102

7267942

Vg =150V y
ra
r/ A
7
X A
L4
V.
max g 4 typ
7 V4
-
V4
v
/|
S - 4
2 P4
‘?
7
100 200
T (°C)
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'SILICON OXIDE PASSIVATED DIODE

Whiskerless diffused diode in a glass subminiature envelope.
The BAX17 is primarily intended for general purpose industrial applications.
Diodes may be supplied in either SOD-17 (DO-35) or SOD-27 (DO-35) outline.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 200 V
Repetitive peak forward current lerm max. 300 mA
Thermal resistance from junction to ambient Rthja = 0,50 °C/mw
Forward voltage at |g = 200 mA VE < 1,2 V

Reverse recovery time when switched
from Ip =30 mA to IR = 30 mA;

Ry =100 Q; measured at Ig = 3 mA tey < 120 ns
Recovery charge when switched
from Ip =10 mA to VR =5 V; R|_=500 8 Qg < 0,7 nC
MECHANICAL DATA Dimensions in mm
Fig. 1 SOD-17 {DO-35). ‘
25,4 36 . 25,4 ‘ 2,0
min t max min max
; k a
0,56 L
05 T::m: Y e— @
[
e I S -
| : ! 7258644.3
I
brown violet black
(cathode)

Fig. 2 SOD-27 (DO-35).

0,562 K
max*

(I
L——-— 25,4 ——**141‘ 4,25]_,,
min

25,4 1,85 | o
[ maxl min max
- d | e - — — e 72668631
! ' |
brown violet black
(cathode)

SOD-27 dicdes may be either type-branded or colour-coded.

For new design the successor BAV21 is recommended.

June 1979



BAXI17

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

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents

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

Forward current (d.c.)

Repetitive peak forward current

Non-repetitive peak forward current

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Forward voltages
Ip= 1mA.
I = 10 mA; Tj = 100 °C
Ig = 100 mA
IF =200 mA

Ip =200 mA; Tj =175 0C

Reverse currents

VR = SOV;Tj:lSO oC
VR =150V

VR =200 V; Tj = 150 °C

Diode capacitance (see also page 6)

VR =0;f=1MHz

1y For sinusoidal operation see page 5. For pulse operation see page 4.

VR

VRRM

IFAV)

IFRM

IFsMm
IFsMm

Tstg
Tj

Rthj-a

max,

max.

max.

max.

max.

max.

2

200 Vv
200V
200 mA D
200 mA
300 mA
500  mA
500 mA

-65 to +200 oc

max.

0

200 oC

,50 oC/mW

Tj =25 9C unless otherwise specified

Cq

AN NNA

AN AN AN A

2) Measured under pulse conditions to avoid excessive dissipation.

,65 V
,75 vV
1,1 V2
1,2 vV o2)
L2 V2
25 nA
25 pA
100 nA
0 HA
10 pF

March 1974



BAX17

CHARACTERISTICS (continued)
Reverse recovery time when switched from

Ir =30 mA to Ig =30 mA; Ry, = 100 Q;

Tj =250C

typ. 70 ns

measured at IR = ‘ 6 t
at IR = 3 mA (see also page 6) rr 120 ns
" Test circuit and waveforms:
tpltot)
e to—
f DUT. i 90% 10% - T
Rg=500 sampling [ +If —l« ter —.* .
- Ri=500 /
90% Ie u
1213201
767 input signal output signal
Input signal : Total pulse duration tp(tot) = 10 ps ) IR = 3 mA
Duty factor 6 =0,0025
Rise time of the reverse pulse ty = 0,6 ns
Reverse pulse duration ) = 300 ns
Oscilloscope : Rise time ty = 0,35ns

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

Recovery charge when switched from

Ig = 10 mA to VR =5 V; Ry, = 500 Q@

Test circuit and waveform:

o)
9

Ll

4D
| H ]
R=5000 "
100 | oscilloscope
v =
o e 02 CD sl ¢ Lk Rizioma
V=Vgr+Ig'Rg Ir

7269087

D1 =D2 = BAW62

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

Frequency

Qs

output signal

tr=15ns
tp =35 ps
f =25 kHz

< 0,7 nC

t

72630861

Circuit capacitance C <30 pF (C = oscilloscope input capacitance + parasitic capacitance)

Teem~n 107 l l



BAX17

72679481
o EEEEPS=<auzuN
_ ) H — 1-
Tamb=50 OC 2 / o= 1 ] FRu
LA 4 Ra 100°C. I
p {TA=17 N7 %77 78t
Trtav) T 1] ," ’dtl 5o L
{mA) 7 4 ¥ T =T
X i 7T edi25% M T
= L. e t<i0ms
£ ”/" 7 e V2 up to 50V
- Eaval / e Vg = 200V
y. & 4 4
100 v re 5
] V4 ) 4 -— 150°C
AT 27T r
[t |y s )4
/ L7 e 5 » 4
// Wi 4 h fa 175°C
//’ V4 - _,.-m——"”“:"?’ 4
4 ”‘5‘6—— /l £ V4
/ y 7 ‘/' maximum  permissible
4 4 74 7 average rectified forward
Vi Vd £ Vi 4 current versus duty factor
0 // 1’ // /7 (for pulse operation)
0 05 1 4]
400 7267947 .1
ir "'I 1 FRM
0
Term ‘ Tt |
AR _t
(mA) !‘ \ P N \\\‘~ Tam!;= T b= T
\ \\ \\ AN = 2 ’“;ggog t <10 ms
‘\ N N | oo 2 Up 10 50V
\‘ T~k __\\ h | 1 —— =V =200V
200 \‘ o = e e g e e
\ \‘ [ \\ o
e e o 2 100°C
T \ = — "‘\ 4
= ) 125")
N =g L = C
NE» NEER i
2 - L
4 | - 159 C
/ ‘,. — LT
i/ ' /' A »” 175°C[maximum permissible
repetitive peak forward
4 L ”
L £ L) current versus duty factor
0 / ’/ P 7 (for pulse operatian)
] 05 1 )

4 H “ July 1975



BAX17

200 7267936.1 300 7267940.1
maximum permissible continuous maximum permissible average
forward current versus ambient rectified forward current
temperature versus ambient temperature
IF . IF(AV) i
(mA) (mA) |'F
777 Iran)
200 20| le—T ]
T<20ms I:Vg uptoS0V
N I:Vg = 200V
N J .
N
400 K 100
Bl N\ N\
—
N ] N | \1
- o N\ N
y MR
0 0 00 \ \ =
0 100 T (o 200 0 00 1 (ec) 200 =
7267938 726793
15
300 7T , IENEEEN
| [T - 25°C NN EN
E l, typical values ]
I ! Ve
(mA) T V)
{
H Ir =300 mAL ]
200 o 1
! B 100 mAT]
B — m
typ —}l max = —
|
| AL ——.
|RL
| 3 = 10 mA[
100 / 05 = ™ ik
un ! S H
f-l el L mal]
’ 2.
i#
1] JiVd
4
0 4 0
0 1 Ve (V) 2 0 100 T °c) 200

Tulv 1975



BAX17

15 ‘ [ 7267932
c f=1MHz| |
(pF) Tj=25°
10
n
L]
[
]
]
1
]
5 i
]
L}
\
\L\ s max
] ~.!______'___4
typ
— 0 |
m— 0 25 50
— VR (V)
150 726793431 300 7267933.1
Ig =30mA Ig = Ir =30mA
RL=100 0 R_=100 QL
ter measured at Ig=3mA ter measured at Ig=3mA
0,
(ns) | T;=25"C / (ns) )
y
//
100 200
4
tYP// /
/ Vv
t
yg/
/ /j/
50 / 100 A
/ >
% 50 00 o 100
Ir (mA) T 0 200

6 ' I July 1975



BAX17

107

(nA)

108

105

104

103

102

10

7267943
Vg =50V
/
4
I" A
- £
# 4
Ay.4
4 Y,
max g / typ
Z 7
w2 V4
/

4

4

7 Ve

A
7|
/|
y4
100 o, 200
0 T (°C)

Marech 1074



BAX17

i

107

(nA)

108

105

104

102

102

7267944
Vg =200V )
L.
&
")
4
#
Vl
7‘ l
a
max //typ
> - I’
£
—
4
v
4
100 ° 200
T (°C)

March 1974



BAXi8A

SILICON PLANAR EPITAXIAL DIODE

General purpose diode in a DO-35 envelope primarily intended for rectifier applications.,

QUICK REFERENCE DATA
Repetitive peak reverse voltage 7 VRRM  max. 75V
Average forward current Ip@y) max. 400 mA
Non-repetitive peak forward current IrsM max., 6,0 A
MECHANICAL DATA Dimensions in mm
DO-35

056 ::—5‘__:2 L:D___J -

/4, L 4,25 ole 254 _ | ]85
min max min max

7266721

-

The coloured end indicates the cathode




BAXI8A

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

Voltages

Repetitive peak reverse voltage

Continuous reverse voltage

Currents
Forward current (d.c.)

Average forward current (averaged
over any 20 ms period; see also page 3)

Repetitive peak forward current

Non-repetitive peak forward current
(t = 10 ms; half sine-wave)
Tj=25 OC prior to surge

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
at maximum lead length

CHARACTERISTICS

Forward voltage

= ST, = O
Ip =2 A; Tj = 150 °C

Reverse current

VR =75 V; Ty =150 °C

Diode capacitance

VR = 0; f = 1 MHz

VRRM

IR

Cq

max., 75
max. 75
max. 500
max. 400
max. 2,0
max. 6,0
-65 to +200
max. 200
= 0,38
< 1,4
< 100
typ. 15
< 35

»

oC
°c

oC /mwW

pF
pF

| ‘ January 1977



BAXI8SA
0 6 7Z272936.1
.= [F(RMS)
|
Ptot F(AV)
(W) 1,5711,42
2,0 -
2,5 7 A A d.c
0.4 Vi Av.s. Y. N
ViR A4 P4 N
/ 4
/ 4
_ Y. Y N
a=30 Yo AN
V774 7
/| /4 -
4 /,/ 4 ,/ \\
02 20408 N
V. V.
7, ),
.4 N\
N
| L
N
ol N
00 0,4 0 100 200
" Igay) (AT Tamb (°C)

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

IF®RMS) per diode R¢ + rdiff
The parameter a = TF(Av) per diode depends on nwRyCy, and _EIE—

found from existing graphs.

and can be

For detailed explanation 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 the upper graph on page 4.

The value of rgiff can be found from the left-hand graph on page 5.




BAXI8A

Ii

7272393
40 minimum value of series resistance Ry (including the transformer resistance)
required to limit the initial peak rectifier current with capacitive load
ViRMS)
(V)
30 C <250 uF 500pF7 1000 pF 1500 uF
4 /“
/ ,/ / L1
iV AD4
20 4
- ,//
/ W
/7
;9/ )
10 o
/, the graph takes the possibility
17 of the following spreads into
account :
l, mains voltage , +10 %
/ capacitance , +50%
resistance , =10 %
0
0 5 10 Ry (Q2)
7272399
see the circuit on the right
40
N
Yo
(v) S
a
T ViRMs) =T
30 =30V —
\
N
Ty
20 — 20V ' " 7272400
Vi) |R @ | cp @)
30 5,6 1000
10 20 3,4 1000
0 5 750
0 ‘ 250 00 I, (mA)

4 l ’ ‘ l ’ November 1976



BAXI8A
! 7272935
3t 7 15 . 7272934
_'rj = 2569C typical values
———T]- =150°C
(A) (V)
S Ig =2000 mA {1
2 typ max 11 1 =
7 -
ey
STt 500 mA
17/ -
y N - EglmA'—
l' / = ! ]‘!N
1 1 0,5 = \10 mA 1+
117 -~
A
/]
II
# ’_(_) rdiff.=cot(~)=0,39
0 d HIEEEEEEEN 0
0 ! 1 VE (V) 2 0 100 T (°c) 200




BAXI8A

Wi

7Z11238.1

103

Ve=75V

(HA)

102

™

10

N

N

107

N

10~

10°%

100

200

o,
T; (°C)

300

Tanuarv 1977



OA200
OA202

SILICON DIODES

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

QUICK REFERENCE DATA

OA200 | 0A202

Continuous reverse voltage VR max. 50 150 \%

N —
Repetitive peak forward current IFRM  max. 250 mA
Thermal resistance from junction to ambient Rthja = 0.4 oC/mw
Forward voltage

I =30mA; Tamp =25 °C VE typ. 0,9 \
Reverse recovery time when switched

fromlp=30mAto VR=35V;

Ry =25kQ;
measured at {g =4 mA ter typ. 3,6 us
MECHANICAL DATA Dimensions in mm

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

0, 56
max ’ I:'j::c:

25,4 ‘ 625 _ | 25,4 } 11,85 o
min max min max

7266721

The diodes are supplied type-branded.
The coloured band indicates the cathode.

‘ (August 1979



OA200

OA202
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Continuous reverse voltage 0A200 VR max. 50 \
0A202 VR max. 150 \
Tamb=256°C | Tamp =125°C
Average rectified forward current
(averaged over any 20 ms period) IF(AY) max. 160 48 mA
Average forward current for
sinusoidal operation IF(Av) max. 80 40 mA
Forward current (d.c.; see page 4) IE max. 160 48 mA
Repetitive peak forward current IERM max. 250 125 mA
Storage temperature Tstg —55to + 125 oc
Operating junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air Rth ja = 04 OC/mwW
CHARACTERISTICS
= Tamb = 25°C | Tampb = 125 °C
— Forwa_rd voltage typ. 0,52 _ v
'F=01mA VE < 0,62 0,30 v
typ. 0,80 — \
Ip=10mA VF < 0,96 0,65 v
typ. 0,90 - \Y
I = 30mA VF < 115 0,80 v
Reverse current
typ. 0,02 1 HA
VR = VRmax 0A200 IR < 010 10 A
typ. 0,01 0,5 uA
0A202 IR < 0,10 10 uA
Diode capacitance at Tamp = 25 °C t
- P yp. 10 pF
VR=0,75V; {=0,5 MHz Cq < 25 oF

August 197ﬂ '



Silicon diodes OA200

OA202
CHARACTERISTICS (continued)
Tamb =25 °C
Reverse recovery current when switched from
IF=5mAto VR=5V; R =25kQ;
measured at t . = 3,6 us IR typ. 1.2 mA
measured at t,, = 10 us IR typ. 35 uA
Reverse recovery current when switched from
IE=30mAto VR=35V; R =25kQ
measured at ty = 3,5 us IR typ. 4 mA
measured at t,r = 10 us IR typ. 230 pA
- _trr=10ps .
Ltrr=35us !
i .
=
|
V '[R> B
input pulse output wave form
Fig. 2 Waveforms. =
I—{Max permissible average rectified g
[["|forward current for pulse operation ‘é‘
o] Ierm T s e T
50 :: TO ‘T\b ! c:
mm W72 2, Y o Al i 3
Fay [ 0 i ; h
1 1 S=X
(mA) - ! : ! : t;
—*: p— t | W | Fpp—
1 ‘—J 75°CI3+
100[1 t —
50 125°C
0 |
0 0.2 0.4 0.6 0.8 o 7
Fig. 3.

\ (August 1979



OA200
OA202

'G bid 7 Bid

008 ()™ 0t oo 05 Z Wh gl / S0 0,
T 0 1o
m g ] \ ]
] ! [ NEN N ‘ i
| | x T ]
! » - 7 ]
1
' H - | .
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August 1979\ (




ING14

HIGH-SPEED SILICON DIODES

Planar epitaxial diodes intended for general purpose applications.

QUICK REFERENCE DATA

ly

Continuous reverse voltage > VR
Repetitive peak reverse voltage VRRM
Repetitive peak forward current IERM

Forward voltage
TN914 : I =10mA Vg

Reverse recovery time when switched
from Ig = 10 mA to Ig =60 mA; : ‘
Ry = 100 ; measured at Ig = 1 mA trr

max. 75 V
max. 100 V
max. 225 mA

< 4 ns

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

- —— — 7266719

T T 1
i F—d b ,
white brown yellow  natural
(cathode)

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

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

Dimensions in mm

June 1979



IN914

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

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents
et i)

Average rectified forward current

(averaged over any 20 ms period) Tamp = 25 °C
Tamb = 150 °C

Forward current (d.c.)

Repetitive peak forward current

Non-repetitive peak forward current (t = 1 s)

Total power dissipation

Temperatures
Storage temperature
Operating ambient temperature

CHARACTERISTICS

Forward voltages
IN914 : I = 10 mA

Reverse avalanche breakdown voltage

Iy = 100 pA
Reverse currents
VR =20V
VR =75V
- VR =20 V; Tj=150 °C

Diode capacitance

VR =0;f=1MHz

VR max. 75V
VRRM max. 100 V
IF(AV) max. 75 mA
IF@AV) max. 10 mA
Ig max. 75 mA
IFRM max. 225 mA
Ipsm max. 500 mA
Peot max. 250 mW
Tstg -65 to+200 ©oC
Tamb -65to+175 ©OC

TJ- =25 OC unless otherwise specified

VE < 1 Vv -
IR <. 25 nA

IR < 5 pA

IR < 50 pA

Cyq < 4 pF

H June 1979



IN914

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

Ip =50 mA; ty = 30 ns . Ver, < 2,5V

Test circuit and waveforms :

I, kD 4500, ! v
90%
Rs=500 oscilloscope Ver
D.UT. Ri=500
10%
I tr je—tp —» t t
7261327 7261329
input signal output signal
Input signal : Rise time of the forward pulse tp= 20mns
Forward current pulse duration tp = 120 ns
Duty factor 6 =0,01
Oscilloscope : Rise time ty = 0,35 ns

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

Reverse recovery time when switched from

Ig = 10 mA to IR = 10 mA; R, = 100 Q; measured at Ig = 1 mA trr < 8 nms
Ip = 10 mA to Ig = 60 mA; Ry = 100 Q; measured at IR = 1 mA trr < 4 ns

Test circuit and waveforms:

[r——————————— 11 j‘r tp—> t
1 10%
_i I}
Rs= 5001 - tIF DUT. ! m | sampling
-l_r 1 __{ oscilloscope a0%
V=Vg + I ¥Rs [ B Ri=500 Va =
T 2632
- TR input signal output signal
Input signal : Rise time of the reverse pulse ty= 0,6 ns *) IR = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6 =0,05
Oscilloscope : Rise time t. =0,35ns

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




1N914

CHARACTERISTICS (continued) Tj =25 o¢

Rectifying efficiency

VO
N = ———
Vi(rms) V2
f = 100 MHz; Vi(rms) =2V n > 45 9
Test circuit:
DUT
Vi 5kl -l- Vo

20pF

N & 7208397
4 || “ Tl 10792



1IN916

@

HIGH-SPEED SILICON DIODES

Planar epitaxial diodes intended for general purpose applications.

QUICK REFERENCE DATA

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

Forward voltage

TN916 : Ip =10 mA VE < TV
Reverse recovery time when switched

from Ig = 10 mA to Ig = 60 mA;

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

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

%32%:}":7 l—__u—}

'IIII ‘
25,4 [

25,4 6,25 4, 1,85 |
min | rincf( | min max
—————— 4 e e e 9 7266719
| r—d k= |

white brown blue natural

(cathode)

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

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

June 1979



IN916

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

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents

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

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

Total power dissipation

Temperatures

Storage temperature

Operating ambient temperature

CHARACTERISTICS
Forward voltages
IN916 :Ip = 10 mA

Reverse avalanche breakdown voltage

IR = 100 pA

Reverse currents
VR =20V
VR =75V
VR =20 V; Tj = 150 °C

Diode capacitance

VR =0;f=1MHz

VR max. 75V
VRRM max. 100 V
Ipav) max. 75 mA
IF(AV) max. 10 mA
I max. 75 mA
IrRM max. 225 mA
IFsMm max. 500 mA
Piot max. 250 mW
Tstg -65to+200 OC
Tamb -65to+175 ©OC

Tj =25 0C unless otherwise specified

VE < 1 Vv
VBR)R > 100 V
IR < 25 mnA
Ip < 5 pA
IR < 50 pA
Cq < 2 pF

‘ ' June 1979



IN916

CHARACTERISTICS (continued)
Forward recovery voltage when switched to

Ig =50 mA; ty =20 ns

Test circuit and waveforms :

LI 7. 4500

90%

oscilloscope

DuUT. Ri=500.

10%

Tj =25 0C

Vip < 2,5 V

Ver

i

P P

9261327

input signal
Input signal : Rise time of the forward pulse tr= 20ns
Forward current pulse duration tp= 120ns
Duty factor 6 =0,01
Oscilloscope : Rise time ty = 0,35 ns

t

72613291

output signal

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

Reverse recovery time when switched from

Ig =10 mA toIg = 60 mA; Ry = 100 ;

measured at IR = 1 mA

Test circuit and waveforms :

r ____________ } _’i‘r - tp > +
| ?—] 10%
Rs 500 l - TIF BUT 2 | sampling
| oscilloscope
V= Vvl; *Rs b Ri=500 0o
Vr
Trenzs
input signal
Input signal : Rise time of the reverse pulse tr= 0,6 ns
Reverse pulse duration tp = 100 ns
Duty factor § =0,05

Oscilloscope : Rise time ty = 0,35 ns

trr < 4 ns

output signal

72613280

*)IR=].HIA

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

June 1975 l I



TEww §w

CHARACTERISTICS (continued) T; =25 0C
Rectifying efficiency
Vo

Vi(rms) ‘/;

100 MHz; Vi(yms) = 2 V

n =

f

Test circuit:

DUT.

n > 45 %

January 1969



1N4148
1N4446
1N4448

HIGH-SPEED SILICON DIODES

Whiskerless diodes in subminiature DO-35 envelopes.
These diodes are primarily intended for fast logic applications.

QUICK REFERENCE DATA

-
L~

Continuous reverse voltage VR max.
Repetitive peak reverse voltage VRRM max.
Repetitive peak forward current lERM max.

Forward voltage
1N4148: I = 10mA
1N4446: Ip= 20mA VE <
TN4448: |g = 100 mA 1
Reverse recovery time when switched
from [ =10 mA to IR = 60 mA;
R =100 £; measured at Ig = 1 mA ey <

75 V
75 V
450 mA

4 ns

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

+ k a
0,56 —
max —— ——

4
P
. 25,4 lel 4,25 254 | 1185 |
min | l’lnﬂr { min max
— | S — 7266861
- -
1 r— 4oL- hl |

1N4148: yellow brown vyeliow grey

1N4446: yellow yellow yellow blue

1N4448: yellow yellow yellow grey
(cathode)

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

Dimensions in mm

June 1979



1N4148
1N4446
1N4448

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage
Average rectified forward current
Forward current (d.c.)
Repetitive peak forward current
Non-repetitive peak forward current
t=1us
t=1s
Total power dissipation up to Tamp = 25 °C
Derating factor
Storage temperature
Junction temperature

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Forward voltages
1N4148: I = 10mA I
1N4446: Ip = 20 mA
1N4448: I = 100 mA I
1N4448: I[p= 5mA

Reverse avalanche breakdown voltage
IR = 100 A
IR= bHuA

Reverse currents
VR=20V
VR=20V;Tj= 100 °C 1N4448
VR =20 V,'Tj =150 °C

Diode capacitance
VR=0;f=1MHz

VR
VRRM
IF(AV)
I
IFRM

IFsm
IFsSm
Ptot

Tstg
Tj

VE
VF

V(BR)R
V(BR)R

IR
IR
IR

Cq

max. 75
max. 75
max. 150
max. 200
max. 450
max. 2000
max. 500
max. 500
2,85
—65 to + 200
max. 200
< 1
0,62 to 0,72
> 100
> 75
< 25
< 3
< 50
< 4

\'%
\%
mA
mA
mA

mA
mA
mW
mW/oC
oc

oc

nA
uA
MA

pF

June 1979



IN4148
IN4446
IN4448

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

Irp =50 mA; ty =20 ns Vegrp, < 2,5V

Test circuit and waveforms :

I, KO 4500 . v
90% R
Rs=500 oscilloscope Ve
D.UT. Ri=500
10%
‘ tr [e—tp ——»] t t
Trene 2281328
input signal output signal
Input signal : Rise time of the forward pulse tr= 20mns
Forward current pulse duration tp = 120.ms
Duty factor 6 =0,01
Oscilloscope: Rise time tyr = 0,35 ns

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

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

measured at IR = 1 mA trr < 4 ns

Test circuit and waveforms :

T T 1 b fe—te—s]
r—?{—‘{ : 10%
Rs=500N " : |' sampling
U 1 | oscilloscope
V=Vg+If XRs e Ri=son . 90%
[ ] R
e
input signal output signal
Input signal : Rise time of the reverse pulse tr = 0,6ns *) Ig = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6 =0,05
Oscilloscope : Rise time ty = 0,35 ns

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

Tamn 1078 H ” 3






IN4150
1N4151
IN4154

ULTRA-HIGH-SPEED SILICON DIODES

Whiskerless diodes in subminiature DO-35 envelopes.
The IN4150 is primarily intended for general purpose use in computer and industrial
applications. The 1N4151 and IN4154 are intended for military and industrial applications.

QUICK REFERENCE DATA
1N4150 |IN4151| 1N4154
Continuous reverse voltage VR max. 50 50 25V
Repetitive peak reverse voltage VRRM max. - 75 -V
Repetitive peak forward current IFRM max. 0,60| 0,45 | 0,45 A
Non-repetitive peak forward current
t=1ps IpgM  max. 4,0 - - A
t=1s IpsmM max. 0,5 - - A
Forward voltage
Ig= 30 mA Vg < - - 1V
Ip = 50 mA VE < - 1 -V
Ig = 200 mA Vg < 1 - -V
Reverse recovery time when switched from
Ip = 400 mA to IR = 400 mA; Ry, =100 €
measured at IR = 40 mA trr < 6 - — ns
If = 10 mA tolg = 10 mA; Ry, = 100 &;
measured at IR = 1 mA tyry < - 4 4 ns
MECHANICAL DATA Dimensions in mm
DO-35
056l X g
5 se— n— ©
¢ [
e 254 625 |, 254 | |185|
min | r;wur | min max
[ — | L__.__,__.' 7266861
| r—1 b |
1N4150: yellow brown  green black
1N4151:  yellow brown. green brown
IN4154:  yellow brown  green yellow
{cathode)
June 1975 II H 1



IN4I12V
1IN4151
IN4154

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

Voltages

Continuous reverse voltage
Repetitive peak reverse voltage

Currents

Forward current (d.c.)
Repetitive peak forward current
Non-repetitive peak forward current

Total power dissipation up to Ty} =25 °C

Derating factor

Temperatures

Storage temperature
Junction temperature

CHARACTERISTICS

Forward voltages

Ig= 1mA
IF= 10 mA
I = 30 mA
IF: 50 mA
Ig = 100 mA
IF=ZQOmA

Reverse avalanche breakdown voltage

IR =5 pA
Reverse currents
VR =25V
VR =25V; Tamp = 150 °C
VR =50V
VR =50 V; Tymp = 150 °C

VR
VRRM

IFRM

IrsMm
Irsm

Ptot

T
st
Tg

IN4150 [ IN4151 | 1N4154
max. 50 50 25 V
max. - 75 -V
max. 0,30 | 0,20 0,20 A
max. 0,60 | 0,45 0,45 A
max., 4,0 - - A
max. 0,5 - - A
max. 500 mwW
2,85 mW/oC
-65to+200 o©C
max. 200 oC

Tj =125 OC unless otherwise specified

1N4150 | 1N4151 | IN4154
> 0, 54 - -V
< 0,62 - -V
> 0, 66 - -V
< 0,74 - -V
< - - 1v
> 0,76 - -V
< 0, 86 1 -V
> 0, 82 - -V
< 0,92 - -V
> 0, 87 - -V
< 1,00 - -V
> - 75 35V
< - - 0,1 pA
< - - 100 pA
< 0,1 (0,05 - A
< 100 50 - pA

June 1975



1N4150
1N4151
IN4154
CHARACTERISTICS (continued) Tj = 25 oC
Diode capacitance 1N4150| IN4151 | IN4154
VR =0;f=1MHz Cqg < 2,5 2 4 pF
Reverse recovery time when switched from
Ip = 10 to 200 mA to IR = 10 to 200 mA;
Ry, = 100 Q; measured at Ig = 0,1 x Ig tyr < 4 - - ns
Ir = 200 to 400 mA to IR = 200 to 400 mA;
RL =100 Q; measured at Ig = 0,1 x Ip try < 6 - - ns
Ip =10 mA toIg = 1mA; Ry =100<;
measured at Ig = 0,1 mA trr < 6 - - ns
I = 10 mA to Ig = 10 mA; Ry, = 100 €2;
measured at Ig = 1 mA ter < - 4 4 ns
Ip = 10 mA to IR = 60 mA; Ry, = 100 Q;
measured at Ig = 1 mA tey < - 2 2 ns

Test circuit and waveforms:

v tpitot)

-t r—t;, —
I DUT. Q0% 10% ” ;IT
Rg=500 sampling 'F j<— trr —»‘ +
H R;j=500 4
Ig®

input signal output signal

90%

7273201

7261719,

*) value at which tyy is measured

Input signal : Total pulse duration tp(tot) = 0,2ps
Duty factor [ = 0,0025
Rise time of the reverse pulse tr = 0, 6 ns
Reverse pulse duration tp = 30 ns

Oscilloscope: Rise time tr = 0,35ns

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

Forward recovery time when switched from
I=0tolIp =200 mA; ty = 0,4 ns; tp = 100 ns; 8 < 0,01;
measured at Vg =1V IN4150 tf < 10 ns

Vg
V)

time

721024 t4,

Tune 1971 I ' ] l 8






SPECIAL DIODES






BAV45

PICOAMPERE DIODE

Silicon diode in a metal envelope. It has an extremely low leakage current over a

wide temperature range combined with a low capacitance and is

not semnsitive for

light. It is intended for clamping, holding, peak follower, time delay circuits as
wellas for logarithmic amplifiers and protection of insulated gate field-effect trans-

istors.
QUICK REFERENCE DATA
Continuous reverse voltage VR max. 20 V
Forward current (d.c.) Ip max. 50 mA
Forward voltage at Ip = 10 mA VF < 1.0V
Reverse current
VR = 5V;Tj=25°C IR < 5 pA
VR =20V;Tj=25 oC IR < 10 pA
Diode capacitance
VR =0;f=1MHz Cq < 1.3 pF
MECHANICAL DATA Dimensions in mm

TO-18 (except for the two leads)

0.48max

=

4.8mx

5.3max 12.7mn
7209447

Handle the device with care during soldering into the circuit. The extremely low
leakage current can only be guaranteed when the bottom is free from solder flux or

other contaminations.

March 1974 | l | |



BAV45

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

Voltages

Continuous reverse voltage

Repetitive peak reverse voltage

Currents
Forward current (d.c. or average)

Repetitive peak forward current

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Forward voltage
Ip =10 mA

Reverse currents

VR=5V
VR=5V;TJ'=800C~
VR =20V

Diode capacitance

VR = 0; f = 1 MHz

VR
VRRM

Ip
IrrM

stg

Rih j-a

max.

max.,

max.

max.

-65

max.

20V

35 Vv

50 mA
100 mA

to +125 ©°C
125 oC

0.5 9C/mW

Tj = 25 °C unless otherwise specified

Vg

1.0 Vv
5 PA

250 pA
10 pA

1.3 pF

” May 1971



“ BAV45

CHARACTERISTICS (continued) TJ' =25 0C
Forward recovery voltage when switched to

Ip = 10 mA ‘ Vir < 1,25V

Test circuit and waveforms :

1, *®a 4500 1 v
90%
Ver
Rg=500 oscilloscope
our Ri=500 10%
[ tr [e—tp — t t
Taenn input signal output signal
Input signal : Rise time of the forward pulse ° ty = 20ns
Forward current pulse duration th = 300 ns
Duty factor 6 =0,01
Oscilloscope : Rise time ty = 0,35 ns
Input capacitance Ci= 1 pF
Circuit capacitance C =20 pF (C = C; + parasitic capacitance)
Reverse recovery time when switched from
Ip =10mA toIg = 10 mA; R, = 100 @;
measured at Iy = 1 mA ter < 350 ns

Test circuit and waveforms :

poTmTTTTT T 1 ety
; I ?_‘ 10%
Re=50 00 i } - ? 1, OUT 7 | sampling

i oscilloscope

V=Vg +1f xRs ¢ Ri=502 v 0%

T ] ® neerszes
7261326 input signal output signal

Input signal : Rise time of the reverse pulse ty= 0,6 ns *¥) Ig = 1 mA
Reverse pulse duration tp = 500 ns
Duty factor § =0,05

Oscilloscope: Rise time ty = 0,35 ns

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

l IR



BAVA45

7261333

1
L1
. f=1MHz
-=28% [
e Tj=25°C
1.0
.
\\
~N
09 ™
\\t{
\\
\
0.8 -
N
N
0.7
107 1 10 Vg (V)
7261332
1 1
| Io
100 IJTi225°C
Ie II
(mA)
I
75
J
/
50 typ
25
/
/
0 vd
500 1000 Ve (V) 1500

10?

Naxr 1071



BAV45

7261335
=

Tj=25°C

I
(pA)

7

N

10’ 1

R

Soe

10°

L]

L

10

S

10"0 250 500 750 Ve (mV) 1000




BAV45

7261331

103 . 7261330 10A
"  —— T
In P =125° I
7
{(pA) (pA) Y
Vg=20V /VISV
2 i . 3 max.Ve=
10
10 Fi yp-Vr=]
80°C. /- 20V
L 717 7715V ]
] -+ /'
’ ) //I /
10 typical values 10 —— 7
iV A
LAV 4 7
7 /[
AT
25°C - 4
1 = 10 A4 L1
y y A
V4
/4 /
//
107 1 4
0 10 20 Vg (V) 30 0 50 100 T;(°C) 150

|| ” NMaxr 1071



VOLTAGE REGULATOR DIODES



TYPE SELECTION

VOLTAGE REGULATOR DIODES

Stabistors
type working Piot at Tamb IFRM case
number voltage range

\% mwW oC mA
BA314 0,7 — - 250 SOD-27 (DO-35)
BA315 0,6 - - 225 SOD-27 (DO-35)
BZV46 1,5 250 45 120 SOD-27 (DO-35)
BZV46 2 250 45 80 SOD-27 (DO-35)

Voitage regulator diodes (small signal, low power)

type working Piot at Tamb IFRM case
number voltage range
\Y mW oC mA

BZV85 5,1t0 75 1 1000 25 ' 250 DO-41 (SOD-66)
BZX61 7,5 10130 1300 25 1000 SOD-22 (DO-15)

150 to 200 750 25 1000 SOD-22 (DO-15)
BZX79 2,4 1075 400 50 250 SOD-27 (DO-35)
BZX87 5,1t0 75 1750 25 400 SOD-51
BZY88 2,7 10 33 400 50 250 DO-7  (SOD-7)

Voltage regulator diodes (small signal; high power)

type working Piot at Tamp IFRM '
number voltage range W oC A case

Vv
BZV15 10to 75 15 (82) 50 SOD-38
BZX70 75t075 25 25 5 SOD-18
BZY91 751075 100 (65) - DO-5 (SOD-15)
BZY93 75t075 20 (75) 20 DO-4 (SOD-4)
BZY95 1010 75 1,5 25 5 DO-1 (SOD-1)
BZY96 4,7 to 91 1,5 25 3,5 DO-1 (SOD-1)
()=Tamb

October 1979



BA314

LOW VOLTAGE STABISTOR

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

QUICK REFERENCE DATA

Repetitive peak forward current IERM max. 250 mA
Storage temperature Tstg —65 to + 200 °C
Junction temperature Tj - max. 200 °oC
Thermal resistance from junction to ambient Rthja = 0,38 °C/mw
Forward voltage
= 0,1TmA VE 610 to 690 mV
Ig= 1,0mA Vg i 680 to 760 mV
Ig= 10mA VE 750 to 830 mV
IF=100mA VE 870 t0 960 mV
Diode capacitance
VR=0;f=1MHz Cy < 140 pF
MECHANICAL DATA Dimensions in mm
DO-35.
056tk =
e =
Pl
l.__ 25,4 _.L;_ 0,25 1 le 254 | (185 |,
min | max | min max
—————— 4 [ A 1 7286719

orange brown yellow  natural
(cathode)

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

w (December 1979



BA314

RATINGS

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

Repetitive peak forward current
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tj= 25 OC unless otherwise specified

Forward voltage

Ig= 0,1TmA

Ig= 1,0mA

Ig= 5,0mA

Ig= 10mA

Ig =100 mA
Reverse current

VR=4V
Temperature coefficient

I =1mA

Differential resistance at f = 1 kHz
IE= 1TmA

iF=10mA

Diode capacitance
VR=0;f=1MHz

IFRM
Tstg
Tj

Rth j-a

VF
VE
VF
VF
VE

Sk

rdiff

rdiff

Cq

max. 250
—65 to + 200
max. 200
= 0,38
610 to 690
680 to 760
730 to 810
750 to 830
870 to 960
< 5
typ. -1,8
typ. 30
typ. 3,5
< 6,0
< 140

mA
ocC
oC

OC/mW

mV
mV
mV
mV
mV

MA

mV/oC

[l ]

pF

December 1979



Low voltage stabistor BA314

102 7262816.1
T,=25°C a BA314
f ]
I AN
(mA) /
min ]max
10 7
1 J
1
1
! ]
|
|
101 I
0,25 0,5 0,75 1 1,25
VE (V)

December 1979 3






BA315

LOW VOLTAGE STABISTOR

Silicon planar epitaxial diode in-a DO=35 envelope primarily intended for low voltage

stabilizing.
QUICK REFERENCE DATA
Repetitive peak reverse voltage VRRM max., 5 v
Repetitive peak forward current IFRM max, 225 mA
Storage temperature Tstg =65 to +200 oC
Junction temperature Tj max. 2000 °c
Thermal resistance from
junction to ambient Rep j-a = 0,60  °C/mwW
Forward voltage at Iy = 0,1 mA Vi 480 to 540 mV
Ip =1,0 mA Vg 590 to 660 mV
Ip = 10mA Vi 710to 790 mV
Ig = 100 mA Vg 875t0 1050 mV
Diode capacitance at Vg = 0; £ = 1 MHz Cd < 3,0 pF
MECHANICAL DATA Dimensions in mm
DO-35
+ k a
0,56 o
0,56 ‘.’_.___:.z C .| I (@ )
[
25,4 L 4,25 | 256 _ | 1185| .
min | rlnur | min max
______ 4 . | S . 7265719
P r=t b= |
orange brown green natura!
(cathode)

March 1974 ”



BA315

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

Voltage

Repetitive peak reverse voltage

Currents

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

Forward current (d.c.)

Repetitive peak forward current

ll
= -

Non-repetitive peak forward current; t
t

*%

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Forward voltage
Igp =0,1 mA
I =1,0 mA
Igp =5,0mA
Ip = 10 mA
I = 100 mA

Reverse current

VR =5V

Temperature coefficient at Ip = 1 mA

Differential resistance at f = 1 kHz

Ir= 1mA

10 mA

il

I

Diode capacitance
VR =0; f=1MHz

1) For sinusoidal operation Ip(ayy = 75 mA.

VRRM

IF@Av)
Ip
IFRM

IrsMm
Irsm

Tstg

Rth j-a

VE
Vg
Vg

Vg

Ir

Taiff

Tqiff

Cdq

max.

max,

max.

max.

max.
max.

5 A%
100 mA 1)
100 mA
225 mA
2000 mA
500 mA

-65 to +200 oC

max.

480 to
590 to
670 to
710 to
875 'to

typ.

typ.
typ.

200 °c

Tj =25 0C
540 mV
660 mV
740 mV
790 mV
1050 mV
1500 nA

-2,1 mV /°C

50 Q

6 Q

7 Q
3,0 pF
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BA315

102 7262792
R i 7 /
1 Tj=25 oC
I 7/
F 17
(mA) /
mm/ max
10
f
yi
7
I
! /
f
1
]
/
|
10-1 /
0,25 0,5 0,75 1 1,25
VE (V)

Assimria+s 1079 ||






BZV46-1V5
BZV46-2V0

LOW VOLTAGE STABISTORS

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

QUICK REFERENCE DATA

BZY46—-1V5 2V0

. . > 1,35 200 VvV
Regulation voltage ranges VE < 155 230 v
Continuous reverse voltage VR max. 4 4 Vv
Repetitive peak forward current 'FRM max. 120 80 mA
Total power dissipation

up to Tamp = 55 °C Piot  mMax. 250 250 mw
Differential resistance

IF=56mA;f=1kHz rgiff < 20 30 @
MECHANICAL DATA Dimensions in mm

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

sp=—f == ©

254 l 425 | 254 t . ‘185
min T max T min T ™ max

-

7266721

Cathode indicated by coloured end.

w (October 19792



BZV46-1V5
BZV46-2V0

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BZV46-1V5 | 2vO0

Continuous reverse voltage ‘ VR max. 4 4 vV
Repetitive peak reverse voltage VRRM max. 4 4 vV
Repetitive peak forward current IERM max. 120 80 mA
Total power dissipation
up to Tymp =55 °C Piot max. 250 mW
Storage temperature Tstg —65to+ 150 ©C
Junction temperature T max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air see Fig. 2
7278072
500
Rthj-a
(°c/w)
400 2
L 1 | —P;'
11 T 12
b1 |t /,
300 — [
LT
|t
1 — T
200 ———
T
—
P
Lt
100
0 5 10 15 20 25 30

lead length (mm)

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

curve | mounting
1 Infinite heatsink at end of lead.
2 Typical printed-circuit board with large area of copper (> 100 mm?).
3 Tag mounting.
4

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

October 1 979w (



Low voltage stabistors

BZV46-1V5

BZV46-2V0
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
] BZV46—1V5 2VO0
Rei;ulitéo;xoltage ranges v N 1,35 200 V
F Fo< 1,65 2,30 V
Temperature coefficient at Ig =5 mA SE typ. —3,65 —5,60 mVv/oC
Differential resistance at f = 1 kHz; Ig =5 mA rgiff < 20 30 @
Reverse current
VR=4V IR < 500 500 nA
7282482
'F
(mA)
10
AN
N\,
\\
N
N
BZV46—1V5\ BZV46 -2VO0
1
AN
AN
\\ N =
N =
1 \ \\
10~
1 10 102 103 it (2) 104

Fig. 3 Typical values; Tj =25 0C.
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7282483

BZV46-1V5
BZV46-2V0
102 T
7 2 4
o 17 17 L4 2 £
r’ F 7 'l £ I/
'F P 7
(mA) BZV46 - 1V5 !' Ii'l / /l/ BZV46—2V0
min I L min
typ { /I '//typ
10 max <y 'I//ﬂ;;_,max
i D o -
TR JANL
rl T ' ',
IR T
Lyl LT
T 7 1
TARE
1 4 +—4f
H ;
I 13 v
I L 1
H H
Il NN
N / I
10-1 L1l [
0 ! 2 3 Vg (V)
Fig. 4 Rvegulation characteristics at Tj =25 0C.
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BZV85 SERIES

VOLTAGE REGULATOR DIODES

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

QUICK REFERENCE DATA

Working voltage range Vz nom. 51t075 V
Total power dissipation Piot max. 1,3 w*
Non-repetitive peak reverse power dissipation

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

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

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

0,86 ' K

max ?

a
L S—

48

X—’-‘«——- 28 min —»

I<— 28 min —»!4—

7278729.1

Cathode indicated by cofoured band.
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BZV85 SERIES

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

tp = 10 ms; half sine-wave; Tamp = 25 °C lzsm see table below
Repetitive peak forward current ‘ IERM max. 250 mA
Total power dissipation (see also Fig. 2) Ptot m:ﬁ 1’3? VWV:*
Non-repetitive peak reverse power dissipation

tp= 100 us; Tj =250C Pzsm max. 60 W
Storage temperature Tstg —65 to +200 ©°C
Junction temperature TJ- max. 200 oC

THERMAL RESISTANCE

From junction to tie-point Rthj-tp = 110 oc/w*
From junction to ambient
mounted on a printed-circuit board Rthj-a = 175 OC/W **
Non-repetitive peak Non-repetitive peak
reverse current reverse current
Izsm (mA) Izsm (mA)

BZVvV85—. ... max. BZv85—. .. max.

C5V1 1750 c22 500

C5Vv6 1700 Cc24 450

cev2 1620 c27 400

cevs 1550 Cc30 380

C7V5 1500 C33 350

csv2 1400 C36 320

CoV1 1340 C39 296

c10 - 1200 C43 270

Cc11 1100 Cc47 246

c12 1000 C51 226

C13 900 C56 208

C15 760 C62 186

Cc16 700 C68 171

c18 600 C75 161

€20 540

* If the temperature of the leads at 4 mm from the body are kept up to Ttp =55 OC,
** Measured in still air up to Tamp =25 9C and mounted on printed-circuit board with lead length
of 10 mm and print copper area of 1 cm? per lead.

2 August 1979



BZV85 SERIES

Voltage regulator diodes

CHARACTERISTICS

T]' =250C
Forward voltage at | = 50 mA VE < 10V
working voltage test current differential temperature | reverse | test
E24 (+ 5%) resistance coefficient current | voltage
Vz (V) 17test (MA) rgiff (€2) Sz (mV/9C) | IR (nA) | VR (V)
at | z¢est at | ztest at | z¢est atVR
BZV85—....|{ min. nom. max. max. min.  max. | max.
C5V1 4,8 5,1 5,4 45 10 -0,5 2,2 | 3000 2,0
C5V6 5,2 5,6 6,0 45 7 0 2,7 | 2000 2,0
céVv2 5,8 6,2 6,6 35 4 06 3,6 | 2000 3,0
Cc6Vv8 6,4 6,8 7,2 35 3,5 1,3 4,3 | 2000 4,0
C7V5 7.0 7.5 7.9 35 3 2,5 55 | 1000 4,5
c8v2 7,7 8,2 8,7 25 5 3,1 6,1 700 5,0
CoVv1 8,5 9,1 9,6 25 5 3,8 72 700 6,5
Cc10 94 10 10,6 25 8 4,7 8,6 200 7.0
Cc11 104 11 11,6 20 10 5,3 9.3 200 7,7
C12 114 12 12,7 20 10 63 108 200 8,4
C13 124 13 14,1 20 10 74 120 200 9,1
C15 13,8 15 15,6 15 15 89 136 50 10,5
C16 153 16 17,1 15 15 10,7 154 50 11,0
c18 16,8 18 19,1 15 20 11,8 171 50 12,5
C20 188 20 21,2 10 24 136 19,1 50 14,0
C22 20,8 22 23,3 10 25 16,6 22,1 50 15,5
C24 228 24 25,6 10 30 18,3 243 50 17
C27 25,1 27 28,9 8 40 20,1 275 50 19
C30 28 30 32 8 45 224 320 50 21
C33 31 33 35 8 45 248 35,0 50 23
C36 34 36 38 8 50 27,2 399 50 25
C39 37 39 41 6 60 296 430 50 27
C43 40 43 46 6 75 34,0 483 50 30
C47 44 47 50 4 100 37,4 525 50 33
C51 48 51 54 4 125 40,8 56,5 50 36
C56 52 56 60 4 150 46,8 63,0 50 39
C62 58 62 66 4 175 52,2 725 50 43
Cc68 64 68 72 4 200 60,5 81,0 50 48
C75 70 75 80 4 225 66,56 88,0 50 53

August 1979

()



BZV85 SERIES

9 5 7Z282181.1
! |
|
1
Ptot -
(W) \
A\
12
1 Y
L \
TN
AN
A
N
] N \
\\
0,5 A
r \
\
\
NIAY
AN
N
0
0 100 Tamb(Oc) 200

Fig. 2 Maximum permissible power dissipation
versus ambient temperature.

102 7282182
---lzsm
1zsMm i
(A) —a] tp (.
—tp=10us SRR
10
IS,
™,
10ms~~\
N
1 P
AN
AN
~
A
AN
AS
\\
»
10~1 ,
! ! VZnom (V) 10

7282180.1
200
2
Rth J-a — = 1
(°c/w) ] e =
L~
150
|
//
»
100 j-tie-point
50
0
0 10 20 30

| = iead length (mm)

Fig. 3 Thermal resistance versus lead length,

Mounting methods (see Figs 2 and 3)

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

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

Fig. 4 Half sine-wave; Tamp = 25 ©C.
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Voitage regulator diodes l BZV85 SERIES

104 7282183
Zthj-tp | l .
(°c/w) —->|tp\<— r tp

§==—
3 - T —e T
10
102 6=1
0,75
0,50 =
0,33 = =22
020 A
A
,-4!?{'0,10
= 52T T 0,05
TR~ 0.02
0,01
1 Q.
10~ - 3
1072 107" 1 10 102 10° ¢ (mg) 10°

Fig. 5 Thermal impedance from junction to tie-point with a iead length of 4 mm.
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BZV85 SERIES J k
0

15 Vz(V) 10 5 0
¥ / /]
JARVIN| [/
[y
/ / [ 11
JARVimy / |
/ JAVINN|
o |1 1] 1/
ST TS
Qf? C-§—§ l ll 200
iz
(mA)
400
Fig. 6 Static characteristics; typical values; Tamp = 25 ©C. [
15 Vz (V) 10 5 0
T ) °
= JI I’l /
= T
11 L]
[ 1 [ 1]
I | 1]
[ 1 1]1]
1] | 1]
g W
|- |
u 1 7]
IHINNINE
o =] o]lw]eo]a] of - Iz
S |
af [J] 1] |
L J ' ’ 7282185 200

Fig. 7 Dynamic characteristics; typical values; Tj=25 oC.
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BZV85 SERIES

Voltage regulator diodes

40 Vz (V) 30 20 10
/| L1/ R T71°
) A1 1A rARVARYimyi /
4 )4 / i [AVARVANi
© 4 / / / /1]
Sl s S1L / ] [ 1]
: SR aramyiy
R E e A
o sl
2-aH1 100
Iz
(mA)
7282187 200
Fig. 8 Static characteristics; typical values; Tamp = 25 ©C.
40 vz (V) 30 20 10
TT 1T 7 °
[
| / | | |
[ | | Il I
| | T I
/ | | IR
| A [T (] |
i AR
| | / 50
| ] |
| | [0
| / | |
| | 1/ | 'z
B I N [ (mA)
— | ™ ™ o~ [V Y] N—G,——g_g__g_g 5__
Wi
= 7282188 100

Fig. 9 Dynamic characteristics; typical values; Ti =25 0C.
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BZV85 SERIES JL

90 Vg (V) 70 50 30
AREYaRY, 7 T °
: / / / (L]
/ AN
/ / / /
/ / / [ 1]
[ / [1 1]
/ / / / AN ANINN
/ / / |
o T /
“\f SH1% / i / 420
ST ]
5 SHEH
el 'z
© @ (mA)
7282189 40
Fig. 10 Static characteristics; typical values; Tamp = 25 ©C.
90 Vz (V) 70 50 30,
J T I °
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/ / Ji L]
| | / [ 1]
| / { |
[ /
[ [ 1]
/ | 11
S A AT A AT
] / Am °0
[ | |
[ [ [1 1] ]
T ImETIEEY / I ,
/AN / [ 1] Z
UL eV Py 1 fell T s IST T 2l g (mA)
| (&) (&} Q (&) Q Q [&]
Eg
= 100

Fig. 11 Dynamic characteristics; typical values; Tj =25 0C.
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Voitage reguiator diodes

BZV85 SERIES

S
103 7282192
(mA) Tj=200°C 25°¢ |
4
P /
P //
,102 / /
7
i /
pd /
A/
10 /
500 625 750 875 VE (mV) 1000
Fig. 12 Typical vaiues.
103 7282179
Cd
(pF) H
102N\ Vg =
NE=0
\N 2V
N5V
\ T~
N N
\\:“'\‘ T
20V | TSI
10 < =
P j‘sﬁ:
30 VI
1
0 25 50 75

VZnom v
Fig. 13 f=1 MHz; Tj = 25 OC; typical values.
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BZV85 SERIES

10 7282191
Sz
(mV/°C)
BZV85—C10
||
CcoV1
||
5 C8V?2
C7V5
N
cev8
C6V?2
P [
7 C5V6
/ T T
L C5V1 |
0 i —
A L1
7
p.
V.
7
-5
0 25 I7 (mA) 50

Fig. 14 Tj= 25 OC to 150 9C; typical values.

For types above 7,5 V the temperature coefficient is independent of current and can be read from the
table on page 3.
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BZV85 SERIES

Voltage regulator diodes

7282193
100 .
SZ max
(mVv/°C)
75 ‘ e
i
!!
| min
Ny
50
/]
T
/‘/”
//,’
/L,
25
/ /
W
D/
P
%P
° = 102
1 10 VZnom(V)

Fig. 15 17 = I z¢est; Tj = 25 °C to 150 °C.
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BZV85 SERIES

103 7232,1_9’_4
rdiff
(Q) \
o o
5, N
% y
102 \\ \\
— = c75
A Y |
A\ =] !
Q\ AN =62
AR AN EAN
cev2jb <IN
c6V8 N :\
< <] ~C43
\\ \\S?
10 \\\ a \; ~ 30
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N
\\
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N NERN Clz(lj
C6V2, C8V2; COVIT] N \\~L €T
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Fig. 16 f= 1 kHz; Tj = 25 OC; typical values.
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BZX61 SERIES

VOLTAGE REGULATOR DIODES

BZX61—-C7V5 to C75 are available to BS9305—-F047/F048

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

QUICK REFERENCE DATA <«
Working voltage range
(5 PERCENT, Ref. B.S. 3494, appendix C) Vz nom. 7.5t0200 V
Total power dissipation; Tamp < 25 °C
BZX61-C7V5 to C130 Piot max. 1.3 W
BZX61-C150 to C200 Ptot max. 1.0 w
Repetitive peak reverse power dissipation P7zrM max. 6 W

Non-repetitive peak
reverse power dissipation
t=100 us; Tamp = 25 °C Pzsm max. 300 wW

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

White band indicates

3.2 cathode 0.86
max max
’ Y
7/ / [
s 1/
| -
| 25.4 | 6.4 ple 25.4
min max min
D2523b

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

The sealing of this plastic envelope fulfils the accelerated damp heat test, according to I.E.C.

recommendaticn 68-2 (test D, severity 1V, 6 cycles).
‘\ (October 1979 1



BZX61 SERIES

RATINGS

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

Repetitive peak forward current

Total power dissipation up to T5mp =25 °C
BZX61-C7V5 to C130
BZX61—C150 to C200
Repetitive peak reverse power dissipation
Non-repetitive peak reverse power dissipation
t= 100 us; Tamp = —55 to +25 °C
Storage temperature
Junction temperature
BZX61-C7V5 to C130
BZX61—-C150 to C200
THERMAL RESISTANCE
CHARACTERISTICS
T]- =250C
Forward voltage
I =100 mA
BZX61—...| workingvoltage differential
resistance
Vz (V) raiff (§2)
at lz¢e5¢= 20 MA | at Iz406 = 20 mA
min. nom. max. max.
C7V5 7.0 75 7.9 5.0
c8v2 7.7 82 8.7 7.5
CoVv1 8.5 9.1 9.6 8.0
C10 94 10 10.6 8.5
Cc11 104 1 11.6 9.0
C12 1.4 12 12.7 9.0
C13 124 13 14.1 10
C15 13.8 15 15.6 14

IEFRM max. 1 A
PtOt max. 3 w
Ptot max. 0 w
PZRM max. 6 W
Pzsm max. 300 w
Tstg —65 to +175 e
Tj max. 175 oC
Tj max. 150 oC
see pages 6, 8
VE < 1.1 \%
temperature _ reverse clamping
coefficient current voltage
att,=1ms; 80 W
Sz (%/°C) IR(uA) at VR(V) VCL(R) (V)
at 17405t = 20 MA
typ. max. typ.
+0.04 5 3 9.9
+0.04 5 3 10.9
+0.05 5 5 12.0
+0.05 5 7 13.3
+0.05 5 7 14.5
+0.05 5 8 15.9
+0.05 5 9 17.6
+0.06 5 10 19.5
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Voltage regulator diodes

BZX61 SERIES

CHARACTERISTICS (continued)

Tj=25°C

BZX61—. .

C16
c18
C20
C22
C24

c27
C30
C33
C36

C39
CA3

C51
C56

C62
C68
C75
C82
C91

C100
C110
c120
C130

C150
C160
c180

C200

working voltage

Vz (V)
at 745t = 10 MA

min. nom. max.

153 16 171

16.8 18 19.1
188 20 21.2
20.8 22 233
227 24 259
251 27 289
28 30 32
31 33 35
34 36 38
atlzies¢= 5 mA
37 39 41
40 43 46
44 47 50
48 51 54
52 56 60
58 62 66
64 68 72
70 75 79
77 82 87
8 91 96
94 100 106

104 110 116
114 120 127
124 130 141

at lz¢o5¢ = 2 MA

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

differential
resistance

rdiff (Q)
at lz4t = 10 MA

max.

16
20
22
23
25

35
40
45
50

at lz4e5¢ = 5 MA

60
70
80
95
105

110
120
145
175
200

220
250
270
300

at lz¢e5t = 2 MA

950
1000
1100
1250

temperature
coefficient

SZ (%/°C)
at lzgest = 10 mA
typ.

+0.06
+0.06
+0.06
+0.06
+0.06

+0.06
+0.07
+0.07
+0.07

atlzest= 5mA
+0.07
+0.08
+0.08
+0.08
+0.08

+0.08
+0.08
+0.08
+0.09
+0.09

+0.09
+0.09
+0.10
+0.10

at lz4e5¢ = 2 MA

+0.11
+0.11
+0.11
+0.11

reverse
current

“Ig (A at VR(V)

max.

1
13
14
15
17

oo oo

19
21
23
25

oo oo

27
30
33
36
39

o oo oo

43
48
52
55
60

oo oo o

66
70
80
90

oo oo

100
110
120
140

oo ;

o

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

typ.

21.4
23.9
26.5
29.1
32.4

36.1
40.0
43.8
47.5

51.2
57.5
62.5
67.5
75.0

82.5
90.0
98.8
108.8
120.0

132.5
145.0
158.8
176.2

October 1979



BZX61 SERIES

OPERATING NOTES

Dissipation and heatsink considerations

a) Steady-state conditions

The maximum allowable steady-state dissipation Py is given by the relationship®—

Tj max — Tamb
Rth j-a
Where Tj max s the maximum permissible operating junctior: temperature,
Tamb is the ambient temperature,
Rih j-a is the total thermal resistance between junction and ambient.
'b) Pulse conditions {see Fig.2)
The maximum pulse power P, max. is given by the formula

(Tj max — Tamp) — (Ps.Rih j-a)

Pm max. = 5
th

Where Py is the steady-state dissipaticn, exciuding that in the pulses,

Zyp is the effective transient thermal resistance of the device between junction and ambient
and is a function of the pulse duration t and duty cycle § {see Fig.7).

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

The steady-state power Pg when biased in the zener direction at a given zener current can be found
from Fig.6. With the additional pulsed power dissipation Py, max calculated from the above
expression, the total peak zener power dissipation Py i5 Pg + Py max. From Fig.6 the peak zener
current at Pyg¢ can now be read.

For puise durations longer than the temperature stabilisation time of the diode tgtgp, the maximum
allowable pulse power is equal to the steady-state power Pg max. The temperature stabilisation time
for the BZX61 is 100s (see Fig.7).
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Voltage regulator diodes BZX61 SERIES

OPERATING NOTES (contd.)

T Duty cycle 6= %
le— t —o
i |
7 7
v /
|

Time
Fig.2
SOLDERING RECOMMENDATIONS
At a maximum iron temperature of 300 ©C, the maximum permissible soldering time is 3 seconds,
provided that the soldering spot is at ieast 5 mm from the seal.
DIP SOLDERING
At a maximum solder temperature of 300 ©C, the maximum permissible soldering time is 3 seconds, ‘

provided that the soldering spot is at least 5 mm from the seal.

Note: if the diode is in contact with the printed board the maximum permissible temperature of the
point of contact is 125 OC.

-
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BZX61 SERIES
D8537
1.5
Ptot
(W) =+,
— ]
1.0 C
BELEAY
N
N
\
0.5 \ \'
N\
A
A
0
0 100 200
Tamb(OC)

Fig.3 Continuous power rating.

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

D8538
150 T
Rth j—a /‘
(°C/W)
gt
=
100 =
__2"‘ = 1
ol
50
Ve
{1
oLl
0 10 20

lead length (mm)
~ Fig.4 Mounting methods

1. Infinite heatsink at end of lead.

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

3. Tag mounting.
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Voltage regulator diodes » BZX61 SERIES

D8639
Pzsm
(W)
N
102 N
\\
N Tamb= —55 to +25°C
10 <
M T,
N
g
\\
SN
N
I
\~~
1
10! 1 10 102 duration (ms) 103
Fig.5
9 D8540
10 BZX61—C20! ;jf/:
P2 177 C100 //' 77 V.4
c75 Y.l oV
w) C56. ). o {///:/
ca7 Y el
10 C36 L ,/,/,/,/“’ i
c27 %
- A sV A
P LA
S92 IIY 94
B D1 A,
/] /A
1 / ,/é, //////f//
755
A AN A AT A C20
LA C15 -
I //9 74 {/5/ c11
W7
I’I
VAV A
77
Y LA
AN/ A
////’ '/ /;/
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Fig.6
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BZX61 SERIES

i

103 D8B41
Zin
{°c/w)
5=1
102 ;
—_— L 0'5
- f Lt /47
- 0.,'2 Lot %
; et
0.1 gt /,//
10 F ot
E 0.05
| ,4'
[ 002 T
LT _,‘”’
=" CS.«:EE"‘0.0T
L == #0005
10.002
— 0
10~}
-4 -3 — —
10 10 10~2 101 10 tyls) 102
Fig.7
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Voltage regulator diodes BZX61 SERIES

vz (V) 200 175 150 125 100 75 50 25 0

Jimri 0 .
/| |
/ |
BZX61-C200 C180] |C160] [C150 C130 C120 C1o |
J 10
€100 ce2[ ]
Co8| |c56 47| |C36 2
c27
T20 30
Typical static zener characteristics
Tamb=25°C
40
C13
C7V. 50
Iz
(mA)
D8542
Fig.8
Vz (V) 200 175 150 125 100 75 50 25 0 <—
T 0
ML
BZX61-C200 C180| |C1p0| |CI50 -
C130 C120 10 -
C10_C100 C82 —
-
-
C68| |C56 Ca7 20
C36][C27)
c20 30
Typical dynamic zener characteristics
7, =25°C
]
40
C13
C7v5 50
12
(mA)
08543
Fig.9
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BZX61 SERIES

D864
! / /
/ /
Ig / I
(A) /
7/ ¥
/
/
0.5 ,/ 7
[
/
/
Y4 /
V4
0
0 0.5 1 Ve(V) 1.5
Fig.10 Typical values; Tj=25 oC; — — — Tj=150 oC
D8545
Cq
(pF)
103
— \
\
AN
N
102 N typ
10
0 100 V7 nom(V) 200

Fig.11 VR =2 V; f= 500 kHz; Tamp = 25 °C
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Voltage regulator diodes BZX61SERIES

D8646
100 S - . 1T I N B S 0§
BZX61-C15 Typical ry;¢s variation with 1 []
Tdiff B :
c13 Eﬁ:
(«) c12 —
C11 —
ci10 /‘:
covi-TH
c8v2 1
C?VIEJ
10
1
0.1 1 10 1z(mA) 100
Fig.12 Tj= 25 °C; f= 1 kHz
100 T TTT T 1 1_4?8?47
Typical ry;¢4 variation with 1, []
rdiff dif z
(2)
BZX61-C36 i
C33
{ C30
10 Cc27
C24
7 C22
€20
\ c18
C16
1
0.1 1 10 Iz(mA) 100

Fig.13Tj= 25 OC; f=1kHz
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BzZX61 SERIES

D8548

2000
1000 N~
BZX61- C200
7 \\ -
= C150
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s 7 2
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Fig.14 T;=25 OC; f=1kHz

5 7
17 (mA)
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BZX79 SERIES

[
VOLTAGE REGULATOR DIODES |~

Silicon planar diodes in DO-35 envelopes intended for use as low voltage stabilizers or voltage references.
They are available in two series; one to the international standardized E24 (+ 5%) range and the other

with + 2% tolerance on working voltage. Each series consists of 37 types with nominal working voltages
ranging from 2,4 V to 75 V. -

QUICK REFERENCE DATA

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

* If leads are kept at Ty = 50 ©C at 8 mm from body.

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

vk a
0% ——— —
i

25,4 ‘ 4,25 J 25,4 » 1,85
min max min max
7266721

-

Cathode indicated by coloured band.

& Products apprdved to CECC 50 005-005, available on request.
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BZX79 SEBIES

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

Average forward current (averaged

over any 20 ms period) IF(Av) max. 250
Repetitive peak forward current IERM max. 250
— Total power dissipation Ptot max. 500
max. 400

Non-repetitive peak reverse power dissipation
t=100 us; Tj =150 ©°C Pzsm max. 30
Storage temperature Tstg ~ —65to0+200
Junction temperature Tj max. 200

—» THERMAL RESISTANCE
From junction to tie-point Rthjtp = 0,30
From junction to ambient Rthja = 0,38

—» CHARACTERISTICS

Tj =250C
Forward voltage
Ig =10 mA VE < 0,9
—» Reverse current
BZX79-.2V4 VR=1V IR < 50
2V7 VR=1V IR < 20
.3V0 VR=1V IR < 10
.3v3 VR=1V IR < 5
.3v6 VR=1V IR < 5
.3v9 VR=1V IR < 3
.4V3 “VR=1V . IR < 3
4Vv7 VR=2V IR < 3
.bV1 VR=2V IR < 2
.5V6 VR=2V IR < 1
.6V2 VR=4V IR < 3
.6v8 VR=4V ) IR < 2
.7V5 VR=5V IR < 1
.8v2 VR=5V IR < 700
9V1 VR=6V IR < 500
.10 VR=7V IR < 200
.11t0.13 VR=8V IR < 100
.15t0 .75 VR=0,7Vznom IR < 50

. = B for 2% tolerance
.= C for E24 (+ 5%) tolerance

*

* dissipation is limited by Tj max = 160 ©C.
** In still air at maximum lead length up to T4mp = 50 OC.

mA
mA
mw *
mW * %

oc
oc

OC/mW *
oC/mw **

If leads are kept at Tip =50 OC at 8 mm from body. For the types 2V4 and 2V7 the power
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Voltage regulator diodes

BZX79 SERIES

. Tj =250C
E24 (+ 5%) logarithmic range (for + 2% tolerance range see page 5).
BZX79-... | working voltage differential temperature coefficient
resistance
Vz (V) rgiff (€2) Sz (mV/0C)

at Iztest =5 MA | at Izgest =5 mA at lz¢est =5 mA

min. max. typ. max. min. typ. max.
Cc2v4 2,2 2,6 70 100 -3,5 -1,6 0
Cc2v7 2,5 29 75 100 -3,5 -2,0 0
Cc3vO0 2,8 3,2 80 95 -35 -2,1 0
C3v3 3,1 35 85 95 -3,5 -24 0
C3V6 34 3,8 85 90 -3,5 -24 0
C3V9 3,7 4.1 85 90 -3,5 -2,5 0
C4v3 4,0 4,6 80 920 -3,6 -25 0
Cc4v7 4,4 5,0 50 80 -3,56 -1,4 0,2
C5V1 4,8 5,4 40 60 -2,7 -0,8 1,2
C5V6 5,2 6,0 15 40 -2,0 1,2 2,5
cev2 5,8 6,6 6 10 04 2,3 3,7
ceve 6,4 7.2 6 15 1,2 3,0 4,5
C7V5 7,0 7.9 6 15 25 4,0 5,3
Cc8v2 7,7 8,7 6 15 3,2 4,6 6,2
Covi 8,5 9,6 6 15 38 55 7,0
Cc10 9,4 10,6 8 20 4,5 6,4 8,0
C11 10,4 11,6 10 20 5,4 7,4 9,0
C12 11,4 12,7 10 25 6,0 8,4 10,0
c13 12,4 14,1 10 30 7,0 9,4 11,0
C15 13,8 15,6 10 30 9,2 11,4 13,0
C16 15,3 171 10 40 104 12,4 14,0
c18 16,8 19,1 10 45 12,4 14,4 16,0
C20 18,8 21,2 15 55 14,4 16,4 18,0
c22 20,8 23,3 20 55 16,4 18,4 20,0
C24 228 25,6 25 70 18,4 20,4 22,0

at 'Ztest =2 mA at 'Ztest =2 mA at 'Ztest =2 mA
c27 25,1 28,9 25 80 21,4 23,4 25,3
C30 28,0 32,0 30 80 244 26,6 29,4
C33 31,0 35,0 35 80 27,4 29,7 33,4
C36 34,0 38,0 35 90 30,4 33,0 37,4
C39 37,0 41,0 40 130 334 36,4 41,2
C43 40,0 46,0 45 150 376 41,2 46,6
Cc47 440 50,0 50 170 42,0 46,1 51,8
C51 48,0 54,0 60 180 46,6 51,0 57,2
C56 52,0 60,0 70 200 52,2 57,0 63,8
Cc62 58,0 66,0 80 215 58,8 64,4 71,6
C68 64,0 72,0 90 240 65,6 71,7 79,8
C75 70,0 79,0 95 255 73,4 80,2 88,6

diode capacitance

Cq(pF); £=1MHz

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

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

w (December 1978
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BZX79 SERIES

Tj=250°C

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

BZX79-...

C2v4
cav7
—=C3V0
C3v3
C3Vv6

C3v9
C4Vv3
Cavi
C5V1
C5V6

c6Vv2
Cc6Vv8
C7V5
c8v2
CoVv1

c10
C11
c12
C13
C15

C16
C18
C20
C22
C24

c27
C30
C33
C36
C39

C43
C47
C51
C56
C62

Cc68
C75

working voltage

Vz (V)
atlz=1mA
min. nom. max.
1,7 19 2,1
19 2,2 2,4
2,1 2,4 2,7
2,3 2,6 2,9
2,7 3,0 33
29 3,2 3,5
3.3 3,6 4,0
37 4,2 4,7
4,2 4,7 53
48 5,4 6,0
5,6 6,1 6,6
6,3 6,7 7,2
6,9 7.4 7.9
7,6 8,1 8,7
8,4 9,0 9,6
9,3 99 10,6
10,2 10,9 11,6
11,2 1,9 12,7
12,3 12,9 14,0
13,7 14,9 15,5
15,2 15,9 17,0
16,7 17,9 19,0
18,7 19,9 211
20,7 21,9 23,2
22,7 239 25,5
atlz=0,1TmA
25,0 26,9 28,9
27,8 29,9 32,0
30,8 329 35,0
33,8 35,9 38,0
36,7 38,9 41,0
39,7 429 46,0
43,7 46,8 50,0
47,6 50,8 54,0
51,5 55,7 60,0
57,4 61,7 66,0
63,4 67,7 72,0
69,4 74,7 79,0

differential
resistance
rgiff (2)
atlz=1mA
typ. max.
275 600
300 600
325 600
350 600
375 600
400 600
410 600
425 500
400 480
80 400
40 150
30 80
30 80
40 80
40 100
50 150
50 150
50 150
50 170
50 200
50 200
50 225
60 225
60 250
60 250
atlz=0,5mA
65 300
70 300
75 325
80 350
80 350
85 375
85 375
90 400
100 425
120 450
150 475
170 500

working voltage

Vz (V)
atlz =20 mA
min. nom. max.

26 29 32
30 33 36
33 36 39
36 39 42
39 42  4S
41 44 47
44 47 5,1
45 50 54
50 54 59
52 57 63
58 63 68
64 69 74
70 76 80
77 83 88
85 92 97

94 101 107
104 11,1 11,8
11,4 121 129
125 131 142
139 151 157
154 16,1 17,2
169 18,1 19,2
189 201 21,4
209 22,1 234
229 241 257

atlz=10mA
252 271 29,3
28,1 30,1 32,4
31,1 331 354
341 361 384
371 39,1 415
40,1 431 465
441 471 505
48,1 51,1 546
521 56,1 608
582 62,1 67,0
642 682 732
703 753 80,2

differential
resistance
rdifs (€2)
at 1z =20 mA
typ. max.
25 50
25 50
25 50
20 40
20 40
15 30
15 30
8 15
6 15
4 10
3 6
25 6
2,5 6
3 6
4 8
4 10
5 10
5 10
5 15
6 20
6 20
6 20
7 20
7 25
7 25
atlz=10mA
10 45
15 50
20 55
25 60
25 70
25 80
30 90
35 100
45 110
60 120
75 130
90 140
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Voltage regulator diodes

BZX79 SERIES

Tj=25°C

+ 2% tolerance range.

BZX79-...

B2v4
B2V7
B3V0
B3V3
B3V6

B3Vv9
B4V3
B4V7
B5V1
B5V6

B6V2
B6VS
B7V5
B8V2
BOV1
B10
B11
B12
B13
B15

B16
B18
B20
B22
B24

B27
B30
B33
B36
B39

B43
B47
B51
B56
B62

B68
B75

working voltage

Vz (V)
at 'Ztest =bmA
min. max.
2,35 2,45
2,65 2,75
2,94 3,06
3,23 3,37
3,63 3,67
3,82 3,98
4,21 4,39
4,61 4,79
5,00 5,20
5,49 5,71
6,08 6,32
6,66 6,94
7,35 7,65
8,04 8,36
8,92 9,28
9,80 10,20
10,80 11,20
11,80 12,20
12,70 13,30
14,70 15,30
15,70 16,30
17,60 18,40
19,60 20,40
21,60 22,40
23,50 24,50

at Iz¢est = 2 MA

26,50 27,50
29,40 30,60
32,30 33,70
35,30 36,70
38,20 39,80
42,10 43,90
46,10 47,90
50,00 52,00
54,90 57,10
60,80 63,20
66,60 69,40
73,50 76,50

differential

resistance

rgiff (2)

at thest =5 mA
typ. max.

70 100
75 100
80 95
85 95
85 90
85 90
80 90
50 80
40 60
15 40
6 10
6 15
6 15
6 15
6 15
8 20
10 20
10 25
10 30
10 30
10 40
10 45
15 55
20 55
25 70

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

temperature coefficient

Sz (mV/OC)
at 'Ztest =5 mA
min. typ. max.
—-2,6 -16 —0,6
-3,0 -2,0 -1,0
-3,0 =21 -1,2
-3,2 -24 -15
-3,2 -2,4 -1,6
-3,2 -2,5 -156
-3,2 -2,5 -1,2
-2,0 -14 -0,8
-1,6 -0,8 0,5
-0,7 1,2 22
1,0 2,3 3,2
2,0 3,0 4,0
3,0 40 48
3,6 4,6 5,5
43 5,5 6,5
5,2 6,4 74
6,2 74 8,5
7,0 8,4 9,56
7.8 9,4 10,5
10,0 11,4 12,4
10,9 12,4 13,6
12,8 14,4 15,6
14,8 16,4 17,6
16,8 18,4 19,6
18,7 20,4 21,6

at IZtest =2mA

214 234 253
244 266 290
274 297 325
304 330 360
334 364 400
380 41,2 450
425 46,1 50,0
470 510 550
525 570 620
590 644 690
660 71,7 77,0
740 802 86,0

diode capacitance

C4(pF); =1 MHz

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

95 140
90 130
85 110
80 100
75 95
70 90
70 90
65 85
65 85
60 80
55 75
52 75
47 70
36 60
34 60
33 55
30 50
27 50
25 45
23 45
21 45
21 40
19 40
19 40
18 40
17 35
17 35
16,56 35

w ﬁecember 1978
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BZX79 SERIES

Tj=25°C

+ 2% tolerance range.

BZX79-...

B2v4
B2V7
— B3VO
B3V3
B3V6

B3V9
B4V3
B4V7
B5V1
B5V6

B6V2
B6VS .
B7V5
B8V2
B9V1

B10
B11
B12
B13
B15

B16
B18
B20
B22
B24

B27
B30
— B33
B36
B39

B43
B47
— B51
B56
B62

B68
B75

working voltage

Vz (V)
atlz=1mA
nem.

19
2,2
24
2,6
3.0

3,2
3.6
4,2
4,7
54

6,1
6,7
74
8,1
9,0

9,9
10,9
11,9
12,9
14,9

15,9
17,9
19,9
21,9
239

atlz=0,1TmA

26,9
29,9
32,9
35,9
38,9

42,9
46,8
50,8
55,7
61,7

67,7
74,7

differential
resistance
rgiff (2)
atlz =1mA
typ. max.
275 600
300 600
325 600
350 600
375 600
400 600
410 600
425 500
400 480
80 400
40 150
30 80
30 80
40 80
40 100
50 150
50 150
50 150
50 170
50 200
50 200
50 225
60 225
60 250
60 250
atlz=05mA
65 300
70 300
75 3256
80 350
80 350
85 375
85 375
90 400
100 425
120 450
150 475
170 500

working voltage

Vz (V)
at iz =20 mA
nom.

29
33
36
39
4,2
4,4
4,7
5,0
5,4
5,7

6,3
6.9
76
83
9,2

10,1
11,1
12,1
13,1
15,1
16,1
18,1
20,1
22,1
24,1

atlz =10 mA

271
30,1
331
36,1
39,1
43,1
471
51,1
56,1
62,1
68,2
75,3

differential
resistance
rdiff ()
atlz =20 mA
typ. max.
25 50
25 50
25 50
20 40
20 40
15 30
15 30
8 15
6 15
4, 10
3 6
25 6
2,5 6
3 6
4 8
4 10
5 10
5 10
5 15
6 20
6 20
6 20
7 20
7 25
7 25
atlz=10mA
10 45
15 50
20 55
25 60
25 70
25 80
30 90
35 100
45 110
60 120
75 130
90 140
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Voltage regulator diodes BZX79 SERIES

72592291

max. permissible non-repetitive
peak reverse power dissipation
versus duration
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BZX79 SERIES

Voltage regulator diodes

15 vz (V) 10 5 0
[ [ [ [ /
/1 1] [
°// VI II } 1]
AR
R, RNy
ARG ARG RINE)
S5 §F
dmmTimn Y
! II ’[8’ - 50 =—
s
| Iz
|| typical values I (mA)
|| Tamb=25°C
static |
| characteristics
[TT1] "
Fig. 6.
15 Vz(V) 10 5 00
[ {1/
fir
| |
| |
| |
BININEIIENNES
Sl1a] 18] _sllsls 8]11. 3
i
[1]
[
]
| Iz
|| typical values (mA)
T)=25°C |
dynamic ’ ’
characteristics ,
J I I l , 7259234.3 200
Fig. 7.
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BZX79 SERIES
/
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Fig. 8.
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Fig. 9.
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Voltage regulator diodes ' J L BZX79 SERIES
50 30

-90 Vz(V) 70
yd |/l JARVANi 111°
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Fig. 10 Static characteristics; typical values; Tamp = 25 °C.
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BZX79 SERIES

7259230.1

7259112.2

300 S”°r [TTTTTI
z 1 typical values |+
(mv/°c) 7225 to 150°C -
'e +7,5 ! } }
(mA) 1 BZX79-C10
covi
T
+5 +—+
200 ] c8v2
/ C7vS5
C6V8
. / +2,5 )
: o C5v6
/ c5ve
typ i
100 0 = T
T ICav7
A 1
| ]
/ =25
P’
L
o -5
0 5 10 15 20
0,6 08 Vg (V) 1 I (mA)
Fig. 12 Tj= 25 °C. Fig. 13.
+ 7277972
Sz
(mv/°C) BZX79—
. T Cav3
T |
1 C3V9
I
s -1
- = c3vé
- va =
- /r
\ pd LA
% g —— C3V13
\WN\I/l &/ d el 5
LN — =t C3V0
L | et="1
P — C2V4
c2v7
/ 1
_3 [ ]
0 50 100 Iz (mA) 150

Fig. 14 Typical values; Tj =25 to 150 °C.
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Voltage regulator diodes BZX79 SER‘ES
104 7277973
rdiff
(Q)
N
103 N
N
~
\
N
NN
N
\ Y BZX79—
102 = c75 -
N
C51 T
< NN N ) cava |
NN
N \\\\\\h |
0 N\ N = C30
SN CAviH]
C20 1
J c12 1+
N l
N cevs
1
1077 1 10 1z (mA)
Fig. 15 Typical values; Tj =250C; f=1kHz.
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BZX79 SERIES

Vz (V) at I 0 (MA); Tj=25°C

2 4 6

-1 } ‘ /
AV, |
(mV) ”

Z .
|11 (d.c.) =5mA i
N I VA
-10 = ” 2
N 4
Nl v
/
—
y A
—102 /,l'
A
”
”
T Prot=400mW
—103
—10*
7Z69448.1

Fig. 16 Typical change of working voltage under operating conditions at Tgmp = 25 OC.
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Voltage regulator diodes BZX79 SERIES
4 72694491
10 T
o]
Piot=400mW_] LA
AV tot > »
(mV) //' LA
4 A
A
// LrT12 (de)=2mA
103 ’l
v
/
A pd
, v
15 (d.c.)=5mA
102 y
I i
7
|
!
10 =
—
1 L
0 25 50 75

VZ (V) at 'Ztest {mA); T‘ =250C

Fig. 17 Typical change of working voltage under operating conditions at Tymp = 25 ©C.
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BZX87
SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

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

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

QUICK REFERENCE DATA
Working voltage range Vg nom. 5,1to75 V
Working voltage tolerance (E24) +*5 %
Total power dissipation Ptot  max. 2,7 W
Junction temperature T; max. 200 ©C
MECHANICAL DATA Dimensions in mm

SOD-51
|<— min. mounting width10—>]

4.5

’ max

[
B
i‘ L

v k
:ﬁ?:?(r_l_}L

M
ul
J/l

1t

28 Ll 6 ——»4—2.8 ——
min max min 21267093.2

Cathode indicated by coloured band




BZX87
SERIES

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

Currents

Working current (d.c.)

Repetitive peak working current

Repetitive peak forward current

Power dissipation (see also graphs on pages 5 and 6)

Total power dissipation

Repetitive peak reverse power dissipation
up to Tymp =175 0C; tp = 100 ps; 6 = 0,001

Non-repetitive peak reverse power dissipation

up to Tamp =25 OC; tp = 100 ps

Temperatures
Storage temperature

Junction temperature

Iz
IzrRM
IrrM

Peot
PzrM

Pzsm

Tstg
Tj

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

From junction to ambient
when soldered to tags

at max. lead length

CHARACTERISTICS

Forward voltage at Ip = 0,2 A

Reverse current

BZX87-C5V1
C5V6
C6v2
C6Vs
C7V5
Cc8v2
Cov1
C10 to C75

} VR =2V

J VR =3V
VR=5V
VR=-§-VZnom

Rth j-a

Vg

Ig
IR
Ir
I
IR
Ir
IR
IR

limited by Ptot max

limited by PZRMmax
max. 400 mA

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

max. 7,5 W

max. 100 W

-65 to +200 ©°C
max. 200 ©C

max. 117 OC/W

Tj=25°C
< 1 Vv
10 pA
5 pA
3 pA

ANANANNANAA
cooor
Nw ks oYU
ETEEEETE
>

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

length.

2) If the temperature of the leads at 10 mm from the body is kept at 25 °C.
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BZX87
SERIES

CHARACTERISTICS (continued)

BZX87-....

C5V1
C5V6
C6V2

C6V8
C7V5
c8v2
CoV1
C10

Cl1
C12
C13
C15

C16
C18
C20
Cc22
C24

Cc27
C30
C33
C36

C39
C43
C47
C51
C56

C62
C68
C75

Working voltage
Vz (V)
atIz =50 mA
min. max.
4,8 5,4
5,2 6,0
5,8 6,6
atIz =20 mA
6,4 7,2
7,0 7,9
7,7 8,7
8,5 9,6
9,4 10,6
10,4 11,6
11,4 12,7
12,4 14,1
13,8 15,6
atlz =10 mA
15,3 17,1
16, 8 19,1
18,8 21,2
20, 8 23,3
22,8 25,6
25,1 28,9

28 32
31 35
34 38

atlz= 5mA
37 41
40 46
44 50
48 54
52 60
58 66
64 72
70 79

Temperature
coefficient
Sz (mV/°C)
at Iz = 50 mA
min. typ. max.
-1,5 0 1,5
-0,2 1,5 2,5
1,5 2,4 3,3
at Iz =20 mA
2,2 3,1 3,9
2,8 3,8 4,7
3,5 4,5 5,5
4,3 5,4 6,5
5,2 6,3 7,5
6,2 7,4 8,6
7,2 8,4 9,8
8,2 9,4 11,2
9,6 11,4 12,8
atlz =10mA
11,1 12,5 14,4
12,6 14,5 16,6
14,6 16,6 18,8
16,6 18,6 20,9
18,6 20,7 23,4
21,0 23,8 26,8
23,8 26,9 30,6
26,6 30,0 34,2
29,6 33,4 38,0
atlz= 5S5mA
32,6 37,0 41,6
36,0 41,6 47,6
40,4 46,1 52,6
44,6 51,0 57,6
49,2 56,6 64,8
56,0 63,4 72,0
62,4 70,4 79,2
69,2 78,4 88,0

Differential
resistance
rdiff ()
atIz =50 mA
typ. max.
4 10
2 5
1,5 3
atIz =20 mA
1 3
1 3
1,5 4
2 4
2 5
3 5
3 6
3 7
4 10
atIz=10mA
4 10
5 15
5 15
5 20
6 20
7 25
8 25
10 30
10 35
atlz= SmA
15 40
15 50
20 60
30 70
35 80
40 90
45 110
45 125

Tj =250C

Diode capaci-
tance Cq (pF)

atf =1 MHz
VR=0
typ. max.
200 230
180 225
350 400
300 350
270 310
250 280
210 250
190 230
170 220
165 200
165 200
160 190
140 180
120 160
110 150
100 135
95 130
90 120
80 110
75 95
70 920
65 80
62 75
60 75
55 70
52 65
50 60
46 58
44 55




BZX87

SERIES
CHARACTERISTICS (continued) Tj = 25 0C
Working voltage leff:renual Working voltage D1ff?rent1al
resistance resistance
Vg (V) rdiff () Vg (V) rdiff (Q)
atlz=1mA atlz=1mA atIz =100 mA at Iz = 100 mA
BZX87-.... | min. nom. max. | typ. max. | min. nom. max. | typ. max.
C5V1 3,3 3,8 4,3 | 425 500 4,9 5,2 5,5]1,2 2,5
C5V6 4,1 5,3 5,8 | 400 500 5,3 5,7 6,1 | 1,0 2,0
C6V2 5,6 6,0 6,5 40 200 5,9 6,3 6,7 10,8 2,0
C6V8 6,3 6,7 7,1 40 120 6,5 6,9 7,3 10,6 2,0
C7V5 6,9 7,4 7,8 20 100 7,1 7,6 8,0 10,5 1,5
c8v2 7,6 8,1 8,6 20 100 7,8 8,3 8,8 10,5 1,5
CoV1i 8,4 9,0 9,6 25 100 8,6 9,2 9,8 10,8 2,0
C10 9,3 9,9 10,5 30 120 9,5 10,1 10,8 | 0,8 2,0
Cl11 10,3 10,9 11,5 30 120 10,5 11,1 11,8 { 0,8 2,0
Cl2 11,2 11,9 12,6 30 150 11,5 12,1 12,9 | 1,0 2,0
C13 12,2 12,9 14,0 30 150 12,5 13,1 14,3 | 1,2 2,5
C15 13,6 14,9 15,4 30 150 13,9 15,1 15,8 | 1,2 2,5
atlz=1mA atlz =1mA atlz= 50mA atlz = 50 mA
Cl6 15,2 15,9 17,0 30 150 15,4 16,1 17,3 | 1,2 3,0
C18 16,7 17,9 19,0 30 150 16,9 18,1 19,3 | 2,0 5,0
C20 18,7 19,9 21,1 30 150 19,0 20,2 21,5 (2,5 6,0
Cc22 20,7 21,9 23,2 | 30 150 21,0 22,2 23,7 |2,5 6,0
C24 22,6 23,9 25,5 30 130 23,0 24,2 26,0 | 3,0 8,0
Cc27 24,9 26,9 28,8 30 150 25,3 27,2 29,2 | 4,0 8,0
C30 27,8 29,9 31,9 30 150 28,2 30,2 32,5 4,0 8,0
C33 29,8 32,9 34,9 30 150 31,2 33,3 35,5 (5,0 10
C36 33,8 35,9 37,9 30 150 34,2 36,3 38,5 (5,0 10
C39 36,8 38,9 40,9 40 150 37,5 39,5 42,0 | 6,0 12
C43 39,8 42,9 45,9 50 150 40,5 43,5 47,0 8 15
C47 43,8 46,9 49,9 55 200 44,5 47,5 51,0 10 20
Cs51 47,8 50,9 53,8 60 200 48,5 51,8 55,5 12 25
C56 51,8 55,9 59,8 60 200 52,5 56,8 61,5 15 30
C62 57,6 61,8 65,8 70 200 58,5 62,8 67,5 16 30
C68 63,5 67,6 71,7 80 225 65,0 69,0 74,0 18 35
C75 69,3 74,5 78,6 |100 250 73,0 77,5 84,0 20 35
4 ll H Anril 1077



BZX87

SERIES
o 7277013
.
SN
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N
N
Pzsm N
(W) ‘\\
\Q: 25 OC (prior to surge)
10 \
N
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N
~
\\\
1
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== -
o - T —» T -
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BZX87

SERIES
3 7272307.2 7272306.1
! maximum permissible power
Ta dissipation versus ambient :J! | =
\ 1| temperature 200
Ptot
(W) Rth
(°c/w)
2 AY 150 § max. values
| 2a,1b j-a 3
L
_élo 4 \ A’
| 3
[ 32, 30 ! 100 et 1,
N J ]
i \\ N : :
N j-tie-point
A A 50 T
\\
ANV
a
0 u 0
0 100 T, (°c) 200 0 10 20 30
| = lead length (mm)
MOUNTING METHODS

1. to tie-points
2. to solder tags

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

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

75 7277010
S, BZX87-C10 Tj=25°Ct0 150°C
(mv/°C) C,Q% typical values
5.0 cBV2
C7vs
Cc6V8
. 2,5 C6V2
C5V6
b T
v
oA C_f)_\_/_
4 =
1
A
Vi
-25
0 50 100 I (mA) 150

6 || “] A il 1077



BZX87
SERIES
104 7277011
tag mounting at maximum lead length typical values
Tamb =25 °C
N I |
(mV) ]
. | Ptot max
/
103 e
.
17 (d.c.) =20 mA|—
_
, Iy (dc)=50mA| | 4]
10 ll —
£
V4
/ 4
/
10
0 5 10 15 20
Vz (V)at Tj=25 oc
105 7277012
tag mounting at maximum lead length typical values
Tamb =25 °C -
(mv) | :
|| —+ Ptotmax
104
4"?—‘
" el
t7 (d.c.) =5 mA 1+—
1 et
/
// /
/1 15 {d.c.)=10mA
4 L1
103 = ] e
P
7 7
- Z
yd pd
/ T
102
0 25 50 75 100
Vz (V)at Tj=25°C
I 7







BZY88 SERIES

VOLTAGE REGULATOR DIODES

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

QUICK REFERENCE DATA

Working voltage range Vz nom. 2,7t033 V

Total power dissipation up to Tamp = 50 °C Ptot max. 400 mW
Non-repetitive peak reverse power dissipation
Tj=250°C;t=10ups Pzsm  max. 1,1 kW
Operating junction temperature Tj max. 200 °C
Thermal resistance from junction
to ambient in free air Rthja = 0,37 °C/mw
MECHANICAL DATA Dimensions in mm
Fig. 1 DO-7.
not tinned
2~ 2
_»mu)(‘_ _>’TIOX<_
g* ¥ K
25 Y _a_ ,
ax Pl—__, /‘ ’ “ ::\Fuzz
6052 4 d
max q ﬂ
L L
25,4 76 25,4
min max min

min. mounting width 13 7265474

Cathode indicated by coloured band

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

Also available to BS 9305-N041.
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BZY88 SERIES

RATINGS .
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Forward current (d.c.) IE
Repetitive peak forward current IERM
Total power dissipation up to Ty = 50 °C Piot
Non-repetitive peak reverse power dissipation
Ti= 250C;t=10 us PZSM
Storage temperature Tstg
Operating junction temperature Tj
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a
600 7285022
Ptot
(mW)
400
N
N
N
AN
200 N
N\
A
0

Fig. 2 Power derating curve.

max. 250
max. 250
max. 400
max. 1.1
—65to+ 175
max. 200

0,37

mA
mA
mw

kW

oc
oc

OC/mW

November 1979



Voltage regulator diodes

BZY88 SERIES

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Forward voltage

Ig=10mA VE < 09 V
temperature differential
BZY88-...| working voltage V7 coefficient Sz resistance rqiff
atlz =1mA atlz=1mA atlz =1mA
min. nom. max. min.  typ. max. min.  typ. max.

c2v7 19 215 24 vV |-45 =17 -0,6 mV/oC 260 310 390 Q
C3V0 21 24 2,7 vV |-50 -18 —-06 mV/oC | 280 340 420 Q
Cc3v3 24 275 3,0 vV |-45 -19 -056 mv/eC 300 360 440 Q@
C3Vvé 2,7 30 3.3 vV |-45 —-205 -05 mV/oC | 380 410 430 Q
C3Vv9 30 33 3,6 vV |-35 -24 -0,5 mv/°C 380 410 430 Q
C4v3 33 36 39 vV |—-27 =225 -05 mV/°C 340 410 430 Q
cavi 37 41 4.3 vV |-25 =20 -0,3 mvVv/oC 360 390 420 @
C5Vv1 43 465 5,0 vV | =21 -19 -0,3 mVv/°C | 300 340 370 @
C5V6 48 53 5,7 v |-18 -14 0 mV/°C 160 310 350 Q
Cc6V2 57 59 6,5 vV |0 +1,6 +3,0 mVv/°C 10 100 250 2
Cc6Vv8 63 6,7 6,9 vV | +2 +3,2 +3,7 mVv/oC 5,0 15 70 Q
C7V5 70 745 7.8 vV | +3 +4,2 +59 mv/°C | 40 8,6 20 Q@
c8v2 78 81 8,5 vV | +43 +5,0 +6,0 mVv/°%C | 4,0 10 20 Q@
Ccov1 8,65 9,0 9,5 V |+45 +6,0 +7,0 mv/°C 7,0 12 24 Q
c10 93 99 1056 V |+6,0 +6,6 +7,0 mVv/o°C 5,0 20 50 Q
C11 103 109 115 V |+7,1 +83 +9,0 mv/o°C 5,0 25 70 Q
C12 11,3 11,9 1256 V |+76 +87 +9,2 mv/eC 10 25 80 Q
C13 123 129 130 V |+9,1 +10,t +11,1 mV/°C 10 25 90 Q
C15 138 149 155 V |[+11 +125 +13 mV/°C 19 35 95 Q
C16 153 158 169 V |+12 +13 +14 mV/eC | 20 45 100 &
c18 16,7 178 189 V [+14 +15 +16,5. mV/°C 20 50 120 @
C20 18,7 198 210 V |+16 +17 +18,6 mV/°C 20 60 140 Q
Cc22 206 21,8 231 V |+17 +19 +21 mV/oC 25 70 150 £
Cc24 225 238 257 V [+19 +21 +23 mV/°C 30 85 200 Q@
c27 24,7 266 285 V |[+21 +225 +25 mv/°C | 35 920 300 Q@
C30 275 295 315 V |+22 +24 +29 mV/eC | 50 180 350 Q
C33 295 325 345 V [+23 +26 +35 mV/°C | 60 250 450 Q
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BZY88 SERIES

CHARACTERISTICS (continued)
Tj=25 OC unless otherwise specified

temperature differential
BZY88-...| working voltage V7 coefficient Sz resistance rgifs
atlz =5mA atlz=5mA atlz=5mA
min. nom. max. min.  typ. max. min.  typ. max.

Cc2v7 25 27 2,9 vV |-40 =22 -0,6 mV/oC 68 80 120 Q
C3VO0 28 30 3,2 V|-45 -24 -0,6 mV/oC 70 84 120 Q@
C3Vv3 3,17 33 3,56 vV | -40 -23 —0,6 mV/oC 70 86 110 Q
C3veé 34 36 3.8 vV |-35 -20 -0,5 mV/oC 65 76 105 Q
C3Vv9 37 39 41 vV |-25 -205 -05 mV/oC 60 76 100 ©
C4v3 40 43 4,6 vV |-25 -18 —-0,5 mV/oC 55 70 90 Q
Cav7 44 47 5,0 vV |-20 -155 0 mV/°C 49 62 8 Q
C5V1 48 5,1 5,4 vV | =175 -1,2 0 mV/oC 34 46 7%
C5V6 52 5,6 6,0 vV |-15 -02 +1,0 mv/eC 10 22 55 Q
c6v2 58 6,2 6,6 v |+05 +20 +3,6 mV/oC 1,0 7,0 27 Q
C6VvV8 6,4 68 7,2 V | +23 +32 +3,8 mV/°C 0,5 3,0 15 Q
C7V5 70 75 79 V | +3,1 +4,2 +5,9 mV/oC 05 3,0 15 Q
c8v2 77 82 8,7 V | +4,2 +5,0 +6,0 mv/oC 0,9 3,6 20 Q
CoV1 85 9,1 9,6 V | +48 +6,0 +7,0 mV/oC 1,0 475 25 Q
c10 94 10 106 V |+6,0 +7,0 +75 mV/°C | 2,0 5,0 25 Q
ci 104 11 116 Vv |+70 +87 +9,1 mV/oC 3,0 7,0 25 Q
C12 11,4 12 127 V | +85 +9,0 +9,6 mV/oC 4,0 8,0 3B Q
C13 12,4 13 141 VvV |+10 +105 +115 mV/oC 4,0 10 3% Q
C15 138 15 156 V | +12 +1256 +14 mV/°C 4,0 15 35 Q
Cc16 15,3 16 17,1 V | +12 +13 +14 mV/oC 5,0 20 40 Q
Cc18 16,8 18 19,1 V | +14 +15 +18 mV/°C 7,0 25 45 Q
C20 18,8 20 21,2 V | +16 +17 +19 mV/oC 10 30 50 Q
C22 20,8 22 233 V | +17 +19 +21 mV/°C 15 35 60 Q
C24 22,7 24 259 V [ +20 +21 +24 mV/oC 20 40 7% Q
c27 25,1 27 289 V (+22 +235 +27 mV/oC 25 50 8 Q
C30 28 30 32 V | +25 +26 +29 mV/oC 30 60 95 Q
C33 31 33 35 vV | +27 +28 +36 mV/oC 35 75 120 @
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Voltage regulator diodes

BZY88 SERIES

temperature differential
BZY88-... | working voltage V7 coefficient Sz resistance rqiff
atlz =20 mA atlz =20 mA atlz =20 mA
min. nom. max. min.  typ. max. min.  typ. max.

c2v7 30 325 35 V |-356 -24 -0,6 mVv/°C 18 22 26 Q
C3vo 33 36 3,9 V |-35 -25 -06 mV/oC 17 21 24 Q
C3Vv3 35 4 4,2 vV |-33 -24 -05 mv/SC 16 20 22
C3Vé 39 4.2 4,4 vV |-25 -1556 -05 mV/oC 16 18 20 Q
C3vo 42 445 465 V |-24 -155 -05 mV/°C 14 16 18 Q
C4v3 4,45 4,7 495 V |-20 -15 -05 mVv/°C 13 15 17 Q
Ccav7 49 5.1 53 vV |-15 -085 0 mV/°C 12 15 17 Q
C5Vv1 51 5356 5,7 vV |-16 -08 0 mv/bc 4,0 7,0 11 Q
C5Ve 545 5,75 6,1 v |-10 +10 +30 mv/°C 1,5 4,0 80 Q
Cév2 595 6,4 6,7 vV |+10 +22 +4,0 mV/°C 08 1,4 31 &
ce6ve 66 6,9 725 V |+28 +32 +38 mV/oC 0,7 1,3 30 Q
C7v5 72 765 795 V |+25 +4,2 +59 mVv/oC 0,5 1,6 50 Q
Cc8v2 79 84 875 V |+40 +5,0 +6,0 mVv/oC 0,9 18 60 Q
Cov1 87 94 9,7 vV {+50 +6,0 +7,0 mv/oC 1,0 186 70 Q
c1e 95 10,1 108 V |+70 +73 +75. mv/o°C 1,0 2,0 80 Q
cil 105 11,1 118 V |+85 +9,1 +9,56 mVv/oC 1,0 3,0 10 Q
c12 11,6 122 128 V [+89 +96 +10,3 mV/°C 2,0 3,5 25 Q
c13 126 132 143 V [+11 +1156 +125 mV/°C 2,0 45 25 Q
C15 14,1 153 159 V |+12 +135 +145 mVv/°C 2,0 6,0 25 Q
c16 156 163 174 V [+13 +14 +15 mV/oC 5.0 10 30 O
c18 172 184 196 V |+156 +16 +18 mv/oC 50 12 30 Q
C20 19,3 205 219 V |+175 +185 +205 mV/°C 5,0 15 3% Q
C22 21,3 226 241 V [ +19 +205 +225 mVv/°C 10 18 3% Q
C24 233 247 267 V |+20 +23 +25 mV/°C 10 20 40 Q
c27 258 281 301 V [+23 +255 +28 mV/oC 10 25 45 Q
C30 290 31,3 334 V |+256 +28 +32 mV/°C 10 3 - 50 D
C33 320 345 366 V |+27 +30 +38 mvV/°C 10 45 60
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BZY88 SERIES

CHARACTERISTICS (continued)
Tj=25 OC unless otherwise specified

typ. noise voltage **

BZYS88-... typ. Cy reverse current Ig
VR=3V at VR = typ. max. Iz=1mA Iz =5mA

Cc2v7 490 pF * 1V 4 25 uA 22 12 uVrms.
C3V0 430 pF * 1V 2 5 MA 20 1 1V r.m.s.
Cc3Vv3 380 pF * 1V 0,51 3,0 uA 19 10 uV r.m.s.
C3V6 360 pF * 1V 0,25 3,0 HA 18 9 uV r.m.s.
C3Vv9 335 pF 1V 0,11 3,0 uA 16 8 uV r.m.s.
C4v3 270 pF 1V 0,1 3,0 uA 15 8 uV r.m.s.
cav7 290 pF 2V 0,25 3,0 uA 14 7 uV r.m.s.
C5V1 275 pF 2V 0,15 1,0 wA 13 8 uV r.m.s.
C5V6 260 pF 2V 0,6 1,0 uA 13 9 uV r.m.s.
c6V2 240 pF 2V 0,1 1,0 MA 14 10 uVr.m.s.
Cc6ve 220 pF 3V 0,025 1,0 uA 25 15 MV r.m.s.
C7V5 190 pF 3V 15 500 nA 33 20 uV r.m.s.
Cc8v2 150 pF 3V 11 400 nA 55 28 MV r.m.s.
CcoV1 140 pF 5V 8 400 nA 79 35 uV r.m.s.
c10 110 pF 7V — 2,5 HA 87 43 uV r.m.s.
ci 90 pF 7V - 2,5 MA 92 48 uV r.m.s.
c12 80 pF 8V — 2,5 MA 100 50 uV r.m.s.
Cc13 65 pF 9V - 2,5 HA 110 52 uV r.m.s.
C15 60 pF v — 25 HA 120 54 uV r.m.s.
Ci6 55 pF 0V - 2,5 MA 135 56 uV r.m.s.
c18 50 pF 13V - 2,5 MA 160 58 uV r.m.s.
Cc20 45 pF 14V — 2,5 HA 210 60 uV r.m.s.
Cc22 43 pF 15V - 2,56 HA 255 62 uV r.m.s.
C24 42 pF 17V - 25 MA 290 65 uV r.m.s.
c27 40 pF 19V - 2,5 uA 320 69 uV r.m.s.
C30 35 pF 21V - 2,5 uA 350 73 uV r.m.s.
C33 32 pF 23V - 25 uA 380 78 uV r.m.s.

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

GOPERATING NOTES

1. Dissipation and heatsink considerations

a. Steady-state conditions

The maximum allowable steady-state dissipation Pg max is given by the relationship

_ Tjmax — Tamb

Psmax = ——————
Rth j-a

where: Tj max is the maximum permissible operating junction temperature;
Tamb is the ambient temperature;
Rth j-a is the total thermal resistance from junction to ambient.

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

Zth

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

Pm max =

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

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

[
7 o

Dissipation
—_——

)
L

time

7207363

Fig. 3.
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BZY88 SERIES

OPERATING NOTES (continued)
Example

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

The steady-state dissipation Pg at a zener current is 10 mA (from Fig. 18) = 76 mW.
The thermal resistance from junction to ambient Rp, j.4 = 0,31 °C/mW.
The thermal impedance Zy4, with a duty factor § = 0,1 and a putlse duration t= 1 ms (from Fig. 8).

Zy = 41,5 °C/W.
The maximum additional pulse power dissipation
(Tjmax — Tamb) — Ps - Rth j-a
Zth

Pm max =

If Pg = 76 mW, Zy, = 41,5 OC/W,
_ (200-80) —- {0,076 x 310) _

Pm max 5 28W

therefore, the total repetitive peak power dissipation,
PzrM =0,076+28=2_88W.

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

2. Zener characteristics

The basic characteristic of a zener diode is the dynamic zener characteristic, that is, the variation of
zener voltage when a current pulse is applied in the reverse direction. The slope of this characteristic

is rz. Typical dynamic characteristics at Tj=25and 150 OC are given on pages 12 and 13 for each type
of diode. Because of the temperature sensitivity of the zener characteristics, the dynamic characteristics
at any other operating temperature will be displaced from those at Tj= 25 OC by a voltage correspond-
ing to Sz x (T, — 25) 2C, where Sz is the temperature coefficient of the diode and Tp, is a nominal
operating temperature (Figs 4 and 5).

- V7 y
slope Iy <
|
- s e
(Th—25) S, I}Z
! I
- . v
Ti=Tq Tj=25°C .. Tj=25°C 0w
Dynamic characteristics ) Static characteristic
Fig. 4 Dynamic characteristics. Fig. 5 Static characteristics.
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Voltage regulator diodes BZY88 SERIES

The static characteristic of the diode is obtained by connecting the steady-state zener voltages at
various direct zener currents and may, therefore, be used to determine the operating point at any
zener current. This is shown above. The slope of the static characteristic will depend on

(1) the differential resistance, r,; .

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

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

From the above, the static slope resistance rz is found to be
rz=rz+Vz.Rthja-Sz
where ry is the differential resistance, V7 is the steady-state zener voltage and is equal to
%4
1-1z.Rth j-a-Sz
V7' being the zener voitage at Tj = Tp, at the working current I 7.
The position of this static characteristic in relation to the dynamic characteristic at Tj =250C is

dependent on the ambient temperature and the temperature coefficient, the low-current voltage being

displaced by
Sz x (T, —25) 9C

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

/T Kh-29)S, IJZ

Tj' =Th TJ =25°C 710573&

Fig. 6 Example for positive Sz.
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BZY88 SERIES

OPERATING NOTES (continued)

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

Vzo+(Tn—25) SZ

v

Z_ Vs, V2o
Tamp=T, 7
amen Mamb=25°C

Rthj-aq=03 03

(285, |1,

Tj=180°C Tj=T, Tj=26°C szommit

Fig. 7 Example for positive Sz.

Typical static characteristics for each type of diode are given on page 14. These curves were
obtained with the device mounted in free air at an ambient temperature of 25 °C.

The slope resistance for pulse operation can be calculated by incorporating the thermal impedance
Z1h into the formula for rz. Curves of Zyy, plotted against pulse duration and duty factor are given
in Fig. 9.

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

4. Diodes may be dip-soldered at a solder temperature of 245 OC for a maximum soldering time of
5 seconds. The case temperature during dip-soldering must not at any time exceed the maximum
storage temperature. These recommendations apply to a diode with the anode end mounted flush
on the beard with punched-through holes. For mounting the cathode end onto the board the
diode must be spaced 5 mm from the underside of the printed circuit board in the case of punched-
through holes or 5 mm from the top of the board for plated-through hoies.

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

10
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Voltage regulator diodes BZY88 SERIES
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BZY88 SERIES
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BZY88 SERIES

Voltage regulator diodes
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BZY88 SERIES
103 T - 17Z|6'|708'2 103 T T 3261709.1
1 I L1 L L I
+ typical values i typical VG]UIESI 1
rife Caiff
(Q) (Q)
N
BZY88~ \
2 \ cav7 2
10 = €30 10
X cav3 = SN
cav
AN N 9 H—BZY88-
N I <SR e3
CLv7 NSRRI TIN { ¢30
) RSN NN
N NI TS E22
N N TR E20
N c18
10 \‘§ C 10 }t‘ ™ cis
R 9, v R csvi e
cav2 R Npenn i N
l— c7Vs Y C5vé § (él;g
\:\
\\ﬁ c10
c6v8
1 2 1 2
1 10 Iz{mA) 10 1 10 Iz (mA) 10
Fig. 15. Fig. 16.
104 7282566
Pzsm
(W)
™
103 P
N
102
S, Max
N
N
10 N\‘
VY
1 \\
1071 3 >
10- 10™ 10~! 1 10 102 103 104
tp (ms)

Fig. 17 Non-repetitive surge pulse power asa function of pulse duration. Rectangular pulse: 2 pulses
per minute; Tj = 25 oC.

14 November 1979



Voitage reguiator diodes

BZY88 SERIES
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VOLTAGE REFERENCE DIODES



TYPE SELECTIONJ L

VOLTAGE REFERENCE DIODES

type case reference voltage Iz ISzl at Iz rgiff at 1z
voltage at |7 tolerance (IzRpm) max
V(nom) mA ()% mA %/°C mA  Q mA

BZX90 <0,01

BXX91 < 0,005

BZX92 (Sgg;g) 6,5 75 b 50 <0002 75 15 75

BZX93 < 0,001

BZX94 < 0,0005

1N821 <0,01

1N823 < 0,005

1N825 (3883257) 6,2 75 5 50 <0002 75 15 75

1N827 < 0,001

1N829 < 0,0005

BZV10 <0,01

BZV11 < 0,005

BZV12 ooa 65 25 50 <0002 2 50 2

BZV13 < 0,001

BZV14 < 0,0005
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BZV10 to 14

VOLTAGE REFERENCE DIODES

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

instruments such as digital voltmeters.

QUICK REFERENCE DATA

min. |nom.| max.

Reference voltage at Iz = 2,0mA Vyef 6,175 \ 6,5 l 6,825

\%
Reference voltage excursion at Iz = 2,0mA
Ambient temperature test points: BZV10 |AVyef| < 46,0 mV
. 0 o,
0; +25°C and +70 °C BIVIL | AVrer| < 230 -
(see notes 1 and 2 on page 3
Z <
and the graph on page 4) BZV12 | AVref| 2,0 mV
BZV13 |AVyef| < 4,6 mv
BZV14 |AVpef| < 2,3 mV
Operating ambient temperature Tamb 0 to +70 oc
MECHANICAL DATA ' Dimensions in mm
DO-35 '
+ k a
086 ———— :D:I:l
X
l 25,4 l 4,25 25,4 ,’ 11,85 |
min max min max

7266721

Cathode indicated by coloured band

o I



BZV10 to 14

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

Currents

Working current (d.c.) Iz max. 50 mA
Working current (peak value) IzMm max. 50 mA
Power dissipation

Total power dissipation up to Tgmp = 50 °C Ptot max. 400 mwW
Temperatures

Storage temperature Tstg -65 to +200 ©°C
Operating ambient temperature Tamb 0 to +70 ©°C
THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 0,375 °C/mW
CHARACTERISTICS Tamb = 25°C unless otherwise specified

in.| nom.| max.

mi
Reference voltage at Iz = 2,0mA Vryef 6,175 6,516,825 V

Reference voltage excursion at I7 = 2,0 mA

Ambient temperature test points: BZV10 |AVyet| < 46,0
N (o +70 O
0; +25°C and +70°C BZVIl |AVpe| < 23,0
(see notes 1 and 2 on the )
next page and the graph BZV12  |AVyef I < 9,0
on page 4) BZV13 |AVyer| < 4,6
BZV14 |AVyer| < 2,3
Temperature coefficient at I7 = 2,0mA
(see notes 1 and 2 on the BZV10 Sy +0,01
next page and the graph BZV11 Sy £0,005
on page 4)
: BZV12 Sy £0,002
BZV13 Sy 0,001
BZVi4 Sy +0,0005
Differential resistance at Iy = 2,0mA Tdiff typ. 30
< 50

mV
mV
mV
mV
mV

%/°C
%/°C
%/°C
%/°C
%/°C
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BZV10 to 14

Note 1 Iz tolerance and stability of I7.

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

a As the max. rgiff of the device can be 50 Q, a change of 0,01 mA in the current
through the reference diode will result in a AVyef of 0,01 mA x 50 Q2 = 0,5 mV.
This level of AVryef is not significant on a BZV10 (AVyef <46 mV), it is however
very significant on a BZV14 (AVref <2,3 mV).

b The temperature coefficient of the reference voltage Sy is a function of Iy.
Reference diodes are classified at the specified test current and the Sz of the
reference diode will be different at different levels of I7. The absolute value of
Iz is important, however, the stability of 17, once the level has been set, is far
more significant. This applies particularly to the BZV13 and BZV14.

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

Note 2 Voltage excursion (AVref and temperature coefficient).

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

__ (Vrgf1 = Vrer2) x 100
Sz

= %/°C
(Tamb2 = Tamb1) X Vref nom

| I
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BZX90 to 94

VOLTAGE REFERENCE DIODES

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

QUICK REFERENCE DATA

min. | typ. max.

Reference voltage at |7 = 7,6 mA Vief 6,2 6,5 68 V
Temperature coefficient at 17 = 7,5 mA * BZX90: 1Sz] < 0,01 %/9C
BZX91: 1Sz < 0,005 %/9C
BZX92: 1Sz1 < 0,002 %/°C
BZX93: 1Sz1 < 0,001 %/9C
BZX94: 1Sz < 0,0005 %/°C =—
Operating ambient temperature Tamb —55 to +100 oCc
MECHANICAL DATA Dimensions in mm

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

ossL k <
max —— | a— |

254 o h'25—><—25}a——-> |
min max min

1,85
max

-—

7266721

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

* For accuracy of |7 see graphs on page 5.
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BZX90 to 94

S/
RATINGS
Limiting values in accordance with the Absolute Maximum System ({IEC 134)
Working current (d.c.) Iz max. 50 mA
Working current (peak value) Izm max. 50 mA
Total power dissipation up to Typyp= 50 0C Ptot max. 400 mw
Storage temperature Tstg —65 to +200 o¢C
Operating ambient temperature Tambp  —55 to +100 oC

THERMAL RESISTANCE
From junction to ambient in free air Rthja = 04 oC/mw

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

Reference voltage at 17 = 7,5 mA Vryet 62 | 65 |68 V
Reference voltage excursion at l7=75mA *
Tamb =—55 to+ 100 °C BZX90: |AVig| < 100 mV
BZX91:  |AVies| < 50 mVv
BZX92:  |AVyes| < 20 mV
BZX93:  |AVs| < 10 mVv
BZX94: |AVies| < 5 myV
Temperature coefficient at l7=75mA*
Tamb =—55 to + 100 °C BZX90: |Sz] < 0,01 %/°C
BZX91: |Sz] < 0,005 %/°C
BZX92: |sz| < 0,002 %/°C
BZX93: |Sz| < 0,001 %/°C
BZX94: |[Sz| < 0,0005 %/°C
Differential resistance at |7 = 7,56 mA rdiff < 15 Q
NOTE
The temperature coefficient (Sz) of the reference voltage (V) is obtained from the following
equation:

_ Vref1 — Vref2
{(Tamb2 — Tamb1) X Vief nom

Sz x 100 %/0C

* For accuracy of i7 see graphs on page 5.

November 1979



Voitage reference diodes BZX90 to 94
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BZX90 to 94 JL
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Voltage reference diodes BZX90 to 94

7267043

10 - - ™7 —7 T
: -55/_/+ 251 A4 100
Z A
(mA) 7
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7
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| Tomp =+ 100 ¢ L TA
-~ e
5 ,/ //
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0
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Fig. 8 Max. AV ef (mV) (referenced to 17 = 7,5 mA).
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BZX90 to 94
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IN821; IN823
IN825; IN827

IN829

VOLTAGE REFERENCE DIODES

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

instruments such as digital voltmeters.

QUICK REFERENCE DATA
min. |[nom.|max.
Reference voltage at Iz = 7,5 mA Vryef 5,89(6,20(6,51 V
‘Reference voltage excursion at Iz = 7,5 mA 1)
(see notes 1 and 2 1N321 | AVpet | < 96 mV
on page 3 and the 1N823 | AVyef | < 48 mv
graphs on pages 4
and 5) 1N825 | AVpet | < 19 mV
1N827 | AVref | < 9 mV
1N829 | AVzef | < 5 mV
Operating ambient temperature Tamb —S55to+100 oC
MECHANICAL DATA Dimensions in mm
DO-35

ossl_ K , a
IT;CIX r'_.) e L

le_ 25,5 _I 4,25 256 |
min max min

Cathode indicated by coloured band

1) For accuracy of Iy see graphs on pages 4 and 5.

ol 1,85 .<_
max

7266721




1N821; IN823
IN825; IN827
IN829

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

Currents

Working current (d.c.) Iz max. 50 mA
Working current (peék value) IzMm max. 50 mA
Power dissipation

Total power dissipation up to Tymp = 50 °C Peot max. 400 . mW
Temperatures

Storage temperature Tstg -65 to +200 ©°C
Operating ambient temperature Tambp =55 to +100 ©°C
THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0,375 °C/mW
CHARACTERISTICS Tj = 25 OC unless otherwise specified

Reference voltage at Iz = 7,5 mA

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

ambient temperature test points: 1IN821
-55; +25; +75; +100 °C

(see notes 1 and 2 on the 1N823
next page and the graphs 1N825
on pages 4 and 5) IN827

1N829

Effective temperature coefficient at Iz = 7,5 mA 1)

(see notes 1 and 2 on the 1N821
next page and the graphs 1N823
on pages 4 and 5)
1N825
1IN827
1N829

Differential resistance at Iz = 7,5 mA

1) For accuracy of I7 see graphs on pages 4 and 5.

min. | nom.|max.
Vyef 5,89(6,20(6,51 V

IAVref f <
|Avref | <
|AVref | <
|AVref i <
|AVref f <

Sz
Sz
Sz
Sz
Sz,

Tdiff <

96 mV
48 mV
19 mV

9 mV

5 mV
+0,01 %/°C
10, 005 %/°C
0, 002 %/°C
0, 001 %/°C

+0, 0005 %/°C

15 Q

.

“ MMavnh 1074



IN821 ; IN823
IN825; IN827
IN829

Note 1 Iy tolerance and stability of Iy.

The quoted values of AVyef are based on a constant current Iz. Two factors can
cause Vref to change, namely the differential resistance rgiff and the temperature
coefficient S7.

a As the max. rgiff of the device can be 15, a change of 0,01 mA in the current
through the reference diode will result in a AVyef of 0,01 mA x 15 Q =0, 15 mV.
This level of AVyef is not significant on a 1N821 (AVryef < 96 mV), it is however
very significant on a IN829 (AVyef <3 mV).

b The temperature coefficient of the reference voltage Sz is a function of I7y.
Reference diodes are classified at the specified test current and the Sy of the
reference diode will be different at different levels of lyz. The absolute value of
Iy is important, however, the stability of Iy, once the level has been set, is far
more significant. This applies particularly to the 1N829.

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

Note 2 Voltage excursion (AVryef and temperature coefficient).

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

(Vyef 1 = Vryef 2) x 100
Sy =

= %/°C
(Tamb 2 = Tamb 1) X Vref nom

o r



1IN821; IN823
IN825; iIN827
IN829

7
-100mV 0 +100mV

7267436

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

126704
10

~55 A+ 251 A7 100
~55_A (+
Iz /]
(mA) /-
/ >
7,5
- A7
= %
==  Tamp =+ 100 °C LA TA
T e
5 L //
- /|
|1~ | pud
+25 -55
2,5
0
=75 -50 -25 0 25 | 50 75
max. AVyef (mV) (referenced to Iy =7,5mA)
4 “ b ~




IN821; IN823
IN825; IN827
iN829
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IN821; IN823
IN825; IN827
IN829
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TUNER DIODES

Variable capacitance diodes
Band switching diodes



TYPE SELECTION

Variable capacitance diodes

a.f.c.

radio f.m. band !

radio a.m. bands

television v.h.f.

band | to 88 MHz
band 111 to 230 MHz

television u.h.f.
band IV and V to 860 MHz

Band switching diodes

I.f. switching

v.h.f. switching

V.H.F. — U.H.F. mixer diode

Attenuator (p-i-n diode)

PN——

TUNER DIODES

type envelope (VR Cyq at VR Cqratioat VR
\% pF \ V/.V
BB119 |DO-35 |15 |20 — 25 15 >1,3 4/10
BB204B8 |TO-92 |30 |37 —42 3 >2,5 3/30
BB204G |TO-92 |30 |34 -39 3 >2,5 3/30
BB110B |SOD-23 (30 {29 — 33 3 >2,5 3/30
BB110G |SOD-23 (30 (27 — 31 3 >2,5 3/30
BB212 |TO-92 12 |500/620 0,5 > 23 0,5/8
BB106 [SOD-23 |28 |4,056 25 >45 3/25
BB405G |DO-34 |28 1,825 25 >43 3/25
BB105G | SOD-23 {28 |1,8-28 25 > 4.0 3/25
BB109G | SOD-23 |28 |4,3-6 25 >5 - 3/25
BB1058B | SOD-23 |28 {2,023 25 >45 3/25
BB405B | DO-34 |28 {2,023 25 >48 3/25
rp at Ig
() (mA)
BA223 | DO-35 {20 (<35 6 <15 10
BA182 | SOD-23 |35 (< 1,0 20 <0,7 5
BA243 | DO-35 |20 |[<20 15 <1,0 10
BA244 | DO-35 |20 |<2,0 15 <05 10
BA482 |SOD-58 |35 |< 1,2 3 <0,7 3
BA483 | SOD-58 {35 | < 1,0 3 <1,2 3
BA280 |SOD-23 | 4 |<1,0 0 <15 5
BA379 |SOD-52 |30 |= 0,3 0 <65 10

All television varicaps will be supplied in matched sets.

Over the voltage range 0,5 V to 28 V the diodes in a unit are capacitance matched to
within 3%: BB105B; BB106; BB405B; BB405G; BB109G.

6%: BB105G.

October 1979



BA182

SILICON PLANAR DIODE

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

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 35V
Forward current (d.c.) I max. 100 mA
Junction temperature Tj max. 100 ©OC
Di i =1M
13de :e;%a;ltance at f Hz ey typ. 0,8 pF
R < 1,0 pF
Sefléf ge;:ztance at f = 200 MHz . typ. 0.5 @
F= D < 0,7 @
MECHANICAL DATA Dimensions in mm
SOD-23 0,8
0,7 L

min " 1O | 29 D

bt L ’ —
—={ 26 14—4'1—>—> 26 |- * 2,4 ‘=

’ -
max
. 2,9
- 12,9 min —>! max
0,28 *
0.19 * 72613723

N
The blue band indicates the cathode

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

January 1977 I | | | 1



BA182

RATINGS (Limiting values) 1)
Voltage

Continuous reverse voltage
Current

Forward current (d.c.)
Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Forward voltage at Iy = 100 mA

Reverse current
VR =20V
VR=20V;TJ~=60°C

Diode capacitance at f = 1 MHz
VR =20V

Series resistance at f = 200 MHz

IF=5mA

publication 134.

D

max. 35
max. 100
-55 to +100
max. 100
= 0.4
< 1.2
< 100
< 1
typ. 0.8
< 1

typ. 0.5
< 0.7

mA

oC
oC

oC/mwW

nA
MA

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

March 1968



BA182

7208999 10 ] 7209001
typical values typical values
IR
(nA)
If
(mA) .
Tj =60°C
100 1 "
4
/7
’l
//
- o O
50 Tj=60°C{{f 25°C al _ 25°C
— A
yd
d
I' I Py
/
- //
0 d 0.01
0 05 VE (V) 10 1 10 VR (V) 100
7208998 7208997
R=20V VR=20V
max
B 1 1000 =
Ly
Ip A IR
(nA) D% (nA)
P v
"
" /] o //
(03] 100
bz 2t
7 /
/
bl
0.01 10 -
0 ,20 40 Tj (°C60 0 20 40 Tj (°C)60
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BA182

3 7209002
f=1MHz
Ca Tj=25°C
(pF) max
2 S
Jtyp \\
N
A \A
- AN
min
~ N p
1 S hn ~
T~ —
S~ ~c [ —
0
01 1 10 VR (V) 100
15 7209000
' £=200 MHz'
o [— Tj=25°C
Q)
=
~
N
~
~N
— N
~ ™<= max
— o —
05 - ———
~_typ
0
! 10 Ip(mA) 100
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BA223

SILICON AM. BAND SWITCHING DIODE

The BA223 is a switching diode in whiskerless glass DO-35 construction. It is intended for band
switching in a.m. radio receivers.

QUICK REFERENCE DATA

Continuous reverse voltage VR max.
Forward current (d.c.) IE max.
Junction temperature Tj max.
Diode capacitance at f= 1 MHz

VR=6V Cq <
Series resistance at f = 1 MHz

IF=10mA ) <

20 VvV
50 mA
150 °C

3,6 pF

1,56 Q

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

vk a
0,56 [ e—" ) S— — A——
[

256 |l 425 4 0, 254 | |

1,85 |
min | TG,X | min max
—_—— 7266719
[ 1
| r— 4L 1 |
red red orange  natural
(cathode)

Diodes may be type-printed or ring-coded.

Dimensions in mm

w (July 1979



BA223

RATINGS

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

Continuous reverse voltage
Forward current (d.c.)
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Forward voltage
I =50 mA
Reverse current
VR=20V
VR =20 V;Tj =1250C
Diode capacitance at f= 1 MHz
VR=6V
Series resistance at f =1 MHz
IE=10mA

VR
'F
Tstg

Tj

Rthj-a

VF

IR
IR

Cq

D

max. 20
max. 50
—55 to +150
max. 150
0,5

< 1,0
< 100
< 20
< 3,5
< 1,5

Vv
mA
oC
oCc

oC/mwW

nA
HA

pF

July 1979



Silicon a.m. band switching diode BA223

8760 727876
8 727 . 761
10
(o {
(pF) A )
()
6 \ 7,5
\
\
\
\ I\
N
4 N typP \
N
N typ
2,5
S <
N S~
2 0
0 5 Vg (V) 10 0 5 10 15
||: (mA)
Fig. 2 f=1 MHz;Ti=25 oC. Fig.3 f=1 MHZ;TJ'=25 oC,

w (July 1979






BA243
BA244

SILICON PLANAR DIODES

Switching diodes in a DO-35 envelope, intended for band switching in v. h. f. television tuners.

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 20 v
Forward current (d.c.) Ig max. 100 mA
Junction temperature ) Tj max. 150 oC

Diode capacitance at f = 1 to 100 MHz i ¢ L1 -
VR =15V Cq P ' p

Series resistance at f = 200 MHz

Ip = 10 mA P
MECHANICAL DATA Dimensions in mm
DO-35

k a

v
0,56 F::: 1:—_']]—_;]::—_:::1

[ '
- zs,a_.L 6250, 254 | L[1es],

min | I';‘lﬂi( | min
_____ P | I — 7266719
TTTTTTR LT
BA243: red yellow  orange natural
(cathode)
BA244: red yellow yellow  natural
(cathode)

L A a2 ] || ”



BA243
BA244

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

Voltage

Continuous reverse voltage

Current

Forward current (d.c.)

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Forward voltage at Iz = 100 mA

Reverse current at Vg = 15V

VR = 15V;Tamp = 60 °C

Diode capacitance at f = 1 to 100 MHz
Vg = 15V

Relative capacitance variation
due to reverse voltage variation
at VR =7 to 20 V;f = 1 to 100 MHz
related to VR =7V

Series resistance at £ = 200 MHz

IF:lOmA

Relative series resistance variation ,
due to forward current variation
at Ip =2 to 40 mA;f =200 MHz
related to I = 2 mA

Series inductance (measured on envelope)

VR max. 20V

Ig max., 100 mA
Tstg ~55 to +150 . oC

Tj max. 150 ©C

R j-a = 0,6 °C/mW

Tj=25 OC unless otherwise specified

Vg < 1V
IR < 100 nA
IR < 1 pA
typ. 1,1 pF
Cq < 2 pF
ACy .
Cq. AVR Al
typ. Q
I'D < o
D 2 %/mA
rp. AIF R2 o/
Lg typ. . 2,5 nH

|| NMawn~h 1074



BA243
BA244
7267453 1267
10* B = WP
Iy — Vp=15V Ig [Jtyp- values /
(nA) (mA)
/ /
103 / /
O
g 10 Shat
S
V) tl\? y A
typ &) /L
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/ /
7 / /
/ 1 / /
f
10 i 7 f
4 y,
/A
/ / /
/ /111/
1 £ 1071 / L
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BA243

BA244
3 72674611
BA243
o
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BA280

U.H.F. MIXER DIODE

Silicon epitaxial Schottky barrier diode in a plastic envelope intended for mixer appli-‘
cations in u.h.f. tuners.

QUICK REFERENCE DATA N

Continuous reverse voltage VR  max. 4 A

Forward current (d.c.) Ip max. 30 mA

Junction temperature T; max. 100 ©°C

Noise figure at £ = 900 MHz F < 8 dB
MECHANICAL DATA Dimensions i