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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 four series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
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 of its use; specificati 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.

Part 1 February 1980 T1 02-80
(ET1a 12-75)

Part2  April 1980 T2 04-80
(ET1b 08-77)

Part2b May 1978 ET2b 05-78

Part3  June 1980 T3 06-80

(ET2a 11-77)
Part 3 January 1975 ET3 01-75

Part4  September 1980 T4 09-80
(ET2a 11-77)

Part 5a  October 1979 ET5a 10-79

Part5b December 1978 ET5b 12-78

Part6  July 1980 T6 07-80
(ET6 01-77)

Part7a  March 1977 ET7a 03-77

Part 7b May 1979 ET7b 05-79

Part 8 July 1979 ET8 07-79

Part9  June 1980 T9 06-80
(ET9 03-78)

Tubes for r.f. heating
Transmitting tubes for communications

Microwave semiconductors and components

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

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices

Magnetrons

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

Camera tubes and accessories, image intensifiers

Geiger-Miiller tubes

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

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

Picture tubes and components

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

Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron .
multipliers, channel electron multiplier plates.
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SEMICONDUCTORS (RED SERIES)

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

Part 1 March 1980 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 May 1980 S2 05-80 Power diodes, thyristors, triacs
(SC1a 08-78) Rectifier diodes, voltage regulator diodes (> 1,5 W),
rectifier stacks, thyristors, triacs
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*
Part3  April 1980 S3 04-80 Small-signal transistors
(SC2 11-77, partly)
(SC3 01-78, partly)
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 5 October 1980 S5 10-80 Field-effect transistors
(SC3 01-78)

Part 7 December 1980 S7 12-80 Discrete semiconductors for hybrid circuits
(SC4c 07-78)

* Wideband transistors will be transferred to S10. The old book SC3 01-78 should be kept until then.
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INTEGRATED CIRCUITS (PURPLE 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. Books with the purple cover will replace
existing red covered editions as each is revised.

Part 1 May 1980 IC1 05-80 Bipolar ICs for radio and audio equipment
(SC5b 03-77)

Part 2 May 1980 IC2 05-80 Bipolar ICs for video equipment
(SC5b 03-77)

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

Part4  October 1980 IC4 10-80 Digital integrated circuits
(SC6 10-77) 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
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COMPONENTS AND MATERIALS (GREEN SERIES)

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

Part 1

Part 3a

Part 3b

Part 4a

Part 4b

Part 6

Part 7a

Part 8

Part 9

Part 10

Part 11

Part 12
Part 13
Part 14

Part 15

July 1979

CM1 07-79

September 1978 CM3a 09-78

October 1978

November 1978

February 1979

April 1977

January 1979

June 1979

August 1979

October 1980

December 1979

November 1979
December 1979
April 1980

May 1980

CM3b 10-78

CM4a 11-78

CM4b 02-79

CMW6 04-77

CM7a 01-79

CM8 06-79

CM9 08-79

C10 10-80

CM11 12-79

CM12 11-79
CM13 12-79

C14 04-80
(CM2b 02-78)
C15 05-80
{CM2b 02-78)

Assemblies for industrial use

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

FM tuners, television tuners, surface acoustic wave filters
Loudspeakers

Soft Ferrites )

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

Piezoelectric ceramics, permanent magnet materials

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

Assembilies
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 resist-
ors (LDR), negative temperature coefficient thermistors
(NTC), positive temperature coefficient thermistors (PTC)

Variable resistors and test switches
Fixed resistors
Electrolytic and solid capacitors

Film capacitors, ceramic capacitors, variable capacitors
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INDEX

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

INDEX OF TYPE NUMBERS
Data Handbooks S1to S7

type no. part  section type no. part  section type no. part:  section
AA119 s1 PC BAS21 s7 Mm BB110G  s1 T
AAZ13 s1 GB BAT17 s7 Mm BB119 s1 T
AAZ15 s1 GB BAT18 s7 Mm BB204B  S1 T
AAZ17 s1 GB BAV10 s1 WD BB204G  S1 T
AAZ18 s1 GB BAV18 s1 WD BB212 s1 T
BA182 S1 T BAV19 S1 WD BB405B S1 T
BA220 s1 WD BAV20 s1 WD BB405G  S1 T
BA221 s1 WD BAV21 s1 WD BBY31 s7 Mm
BA223 S1 T BAV45 S1 Sp BBY40 s7 Mm
BA243 s1 T BAV70 s7 Mm BC107 S3 Sm
BA244 S1 T BAV99 s7 Mm BC108 S3 Sm
BA280 s1 T BAWS56 s7 Mm BC109 S3 Sm
BA314 s1 Vrg BAW62 Ss1 WD BC140 S3 Sm
BA315 S1 Vrg BAX12 S1 WD BC141 S3 Sm
BA316 S1 WD BAX12A S1 WD BC146 S3 Sm
BA317 s1 WD BAX13 s1 WD BC147 s3 sm
BA318 s1 WD BAX14A  S1 WD BC148 s3 Sm
BA379 s1 T BAX16 S1 WD BC149 S3 Sm
BA482 S1 T BAX17 S1 WD BC157 S3 Sm
BA483 s1 T BAX18A  S1 WD BC158 s3 Sm
BAS11 s1 WD BB105B S1 T BC159 S3 Sm
BAS16 s7 Mm BB105G  S1 T BC160 s3 Sm
BAS17 s7 Mm BB106 s1 T BC161 s3 Sm
BAS19 s7 Mm BB109G  S1 T BC177 s3 Sm
BAS20 s7 Mm BB110B  S1 T BC178 s3 Sm
Sm = Small-signal transistors
GB = Germanium gold bonded diodes Sp = Special diodes
Mm = Microminiature semiconductors T = Tuner diodes
for hybrid circuits Vrg = Voltage regulator diodes
PC = Germanium point contact diodes WD = Silicon whiskerless diodes

September 1980
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INDEX

type no. part  section type no. part  section type no. part  section
BC179 s3 Sm BCW31;R S7 Mm BD135  sC2 P
BC200 s3 sm BCW32;R 87 Mm BD136  sC2 P
BC264A S5 FET BCW33;R S7 Mm BD137  SC2 P
BC264B S5 FET BCW60*  §7 Mm BD138  sC2 P
BC264C S5 FET BCW61* 87 Mm BD139  sC2 P
BCW69;R S7 Mm
BC264D S5 FET BCW70;R S7 Mm BD140 sc2 P
BC327 s3 sm BCW71;R 87 Mm BD181 sc2 P
BC328 Ss3 Sm BCW72;R S7 Mm BD182 sc2 P
BC337 s3 sm BCW81;R §7 Mm BD183  SC2 P
BC338 s3 Sm BCW89;R S7 Mm BD201 sc2 P
BCX17;R S7 Mm
BC368 s3 sm BCX18;R S7 Mm BD202  SC2 P
BC369 S3 Sm BCX19;R 87 Mm BD203 sc2 P
BC375 s3 sm BCX20;R 87 Mm BD204  SC2 P
BC376 53 sm BCX51 s7 Mm BD226  SC2 P
BC546 Ss3 Sm BCX52 S7 Mm BD227 sc2 P
BCX53 s7 Mm
BC547 S3 Sm BCX54 S7 Mm BD228 sc2 P
BC548 S3 Sm BCX55 S7 Mm BD229 sCc2 P
BC549 S3 Sm BCX56 S7 Mm BD230 sc2 P
BC550 s3 Sm BCX70%* s7 Mm BD231 sc2 P
BC556 s3 Sm BCX71* S7 Mm BD232 sc2 P
BC557 s3 Sm BCY30A S3 Sm BD233 sc2 P
BC558 S3 Sm BCY31A s3 Sm BD234 sc2 P
BC559 s3 sm BCY32A  S3 Sm BD235  scC2 P
BC560 s3 Sm BCY33A S3 Sm BD236 sc2 P
BC635 s3 Sm BCY34A S3 Sm BD237 sc2 P
BC636 s3 Sm BCY56 S3 Sm BD238 sc2 P
BC637 s3 sm BCY57 s3 Sm BD291 sc2 P
BC638 S3 Sm BCY58 S3 Sm BD292 sc2 P
BC639 s3 Sm BCY59 s3 Sm BD293 sc2 P
BC640 s3 Sm BCY70 S3 Sm BD294 sc2 P
BCF29;R S7 Mm BCY71 S3 Sm BD295 sc2 P
BCF30;R §7 Mm BCY72 s3 Sm BD296  sC2 P
BCF32;R S7 Mm BCY78 s3 Sm BD329  scC2 P
BCF33;R S7 Mm BCY79 s3 Sm BD330 sc2 P
BCF70;R S7 Mm BCY87 S3 Sm BD331 sc2 P
BCF81;R S7 Mm BCY88 S3 Sm BD332 sc2 P
BCV71;R S7 Mm BCY89 S3 Sm BD333 sc2 P
BCV72;R S7 Mm BD131 sc2 P BD334  sC2 P
BCW29;R S7 Mm BD132 Sc2 P BD335 sc2 P
BCW30;R S7 Mm BD133  sc2 P BD336  SC2 P
* = Geries Mm = Microminiature semiconductors

FET = Field-effect transistors

for hybrid circuits
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section

type no. part  section type no. part  section type no. part
BD337  SC2 P BD947  SC2 P BDX62A SC2 P
BD338  sC2 P BD948  SC2 P BDX62B SC2 P
BD433  sC2 P BD949  SC2 P BDX62C SC2 P
BD434  sC2 P BD950  SC2 P BDX63 sc2 P
BD435  sSC2 P BD951 sc2 P BDX63A SC2 P
BD436  SC2 P BD952  SC2 P BDX63B SC2 P
BD437  sC2 P BD953 = SC2 P BDX63C SC2 P
BD438  SC2 P BD954  SC2 P BDX64  SC2 P
BD645  sC2 P BD955  SC2 P BDX64A SC2 P
BD646  SC2 P BD956  SC2 P BDX64B° SC2 P
BD647  SC2 P BDT62  SC2 P BDX64C SC2 P
BD648  SC2 P BDT62A SC2 P BDX65  SC2 P
BD649  sC2 P BDT62B SC2 P , BDX65A SC2 P
BD650  SC2 P BDT62C SC2 P BDX65B SC2 P
BD651 sC2 P BDT63  SC2 P BDX65C SC2 P
BD652  SC2 P BDT63A SC2 P BDX66 sc2 P
BD675  SC2 P BDT63B SC2 P BDX66A SC2 P
BD676  SC2 P BDT63C SC2 P BDX66B SC2 P
BD677  SC2 P BDT91  SC2 P BDX66C SC2 P
BD678  SC2 P BDT92  SC2 P BDX67  SC2 P
BD679  sC2 P BDT93  SC2 P BDX67A SC2 P
BD680  SC2 P BDT94  SC2 P BDX67B SC2 P
BD681  SC2 P BDT95  SC2 P BDX67C SC2 P
BD682  SC2 P BDT96  SC2 P BDX77 sc2 P
BD683  SC2 P BDV64  SC2 P BDX78  scC2 P
BD684  SC2 P BDV64A SC2 P BDX91 sc2 P
BD933  SC2 P BDV64B SC2 P BDX92  SC2 P
BD934  sC2 P BDV65  SC2 P BDX93  sC2 P
BD935  sc2 P BDV65A SC2 P BDX94  sC2 P
BD936  SC2 P BDV65B SC2 P BDX95  SC2 P
BD937 sc2 P BDX35 sc2 P BDX96 sc2 P
BD938  Sc2 P BDX36  SC2 P BDY20 sc2 P
BD939  sc2 P BDX37  SC2 P BDY90 sc2 P
BD940  SC2 P BDX42  SC2 P BDY91 sc2 P
BD941 sc2 P BDX43  SC2 P BDY92  sc2 P
BD942  SC2 P BDX44  SC2 P BDY93  sc2 P
BD943  SC2 P BDX45  SC2 P BDY94  sC2 P
BD944  sc2 P BDX46  SC2 P BDY96  sc2 P
BD945  Sc2 P BDX47  SC2 P BDY97  sC2 P
BD946 - SC2 P BDX62  SC2 P BF115 s3 Sm

= Low-frequency power transistors

Sm = Small-signal transistors

September 1980
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_type no. part  section type no. part  section type no. part  section
BF180 Ss3 Sm BF469 sc2 P BFQ32 SC3 HFSW
BF181 s3 Sm BF470 Sc2 P BFQ34 SC3 HFSW
BF182 53 Sm BF471 Ssc2 P BFQ42 4a Tra
BF183 53 Sm BF472 sc2 P BFQ43 4a Tra
BF194 s3 Sm BF480 s3 Sm BFR29 s5 FET
BF195 sS3 Sm BF494 S3 Sm BFR30 s7 Mm
BF196 s3 Sm BF495 S3 Sm BFR31 s7 Mm

- BF197 s3 Sm BF496 Ss3 Sm BFR49 SC3 HFSW
BF198 s3 Sm BF510 s7 Mm BFR53;R S7 Mm
BF199 s3 Sm BF511 S7 Mm BFR54 S3 Sm
BF200 S3 Sm BF512 s7 Mm BFR64 SC3 HFSW
BF240 S3 - Sm BF513 s7 Mm BFR65 sc3 HFSW
BF241 s3 Sm BF536 s7 Mm BFR84 s5 FET
BF245A S5 FET BF550;R S7 Mm BFR90 sc3 HFSW
BF245B s5 FET BF569 s7 Mm BFR91 sc3 HFSW
BF245C s5 FET BF579 s7 Mm BFR92;R S7 Mm
BF246A S5 FET BF622 s7 Mm BFR93;R S7 Mm
BF246B s5 FET BF623 s7 Mm BFR94 SC3 HFSW
BF246C s5 FET BF660;R S7 Mm BFR95 Sc3 HFSW
BF256A s5 FET BF767 s7 Mm BFR96 SC3 HFSW
BF256B S5. FET BF926 s3 Sm BFS17;R 87 Mm
BF256C s5 FET BF936 S3 Sm BFS18;R S7 Mm
BF324 S3 Sm BF939 S3 Sm BFS19;R S7 Mm
BF336 S3 Sm BF960 S5 FET BFS20;R 87 Mm
BF337 s3 Sm BF967 s3 Sm BFS21 s5 FET
BF338 S3 Sm BF970 S3 Sm BFS21A s5 FET
BF362 S3 Sm BF979 83 Sm BFS22A 4a Tra
BF363 S3 Sm BF981 S5 FET BFS23A 4a Tra
BF410A S5 FET BFQ10 S5 FET BFS28 s5 FET
BF410B S5 FET BFQ11 S5 FET BFT24  SC3 HFSW
BF410C S5 FET BFQ12 S5 FET BFT25;R S7 Mm
BF410D S5 FET BFQ13 S5 FET BFT44 S3 Sm
BF419 Sc2 P BFQ 14 S5 FET BFT45 Ss3 Sm
BF422 s3 Sm BFQ15 s5 FET BFT46 s7 Mm
BF423 S3 Sm BFQ16 S5 FET BFT92;R S7 Mm
BF450 s3 Sm BFQ17 s7 Mm BFT93;R 87 Mm
BF451 s3 sm BFQ18A s7 Mm BFW10 S5 FET
BF457 sc2 P BFQ19 s7 Mm BFW11 s5 FET
BF458 Sc2 P BFQ23 SC3 HFSW BFW12 S5 FET
BF459 sc2 P BFQ24 Sc3 HFSW BFW13 s5 FET

FET = Field-effect transistors Mm = Microminiature semiconductors

HFSW = High-frequency and switching transistors

P

for hybrid circuits
= Low-frequency power transistors
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type no. part  section type no. part  section type no. part  section

BFW16A SC3 HFSW BLW60C 4a Tra BLY89C 4a Tra
BFW17A SC3 HFSW BLW64 4a Tra BLY90 4a Tra
BFW30 sC3 HFSW BLW75 4a Tra BLY91A 4a Tra
BFW45 sc3 HFSW BLW76 4a Tra BLY91C 4a Tra
BFW61 s5 FET BLW77 4a Tra BLY92A 4a Tra
BFW92 sc3 HFSW BLW78 4a Tra BLY92C 4da Tra
BFW93 sc3 HFSW BLW79 4a Tra BLY93A 4a Tra
BFX29 S3 Sm BLW80 4a Tra BLY93C 4a Tra
BFX30 S3 Sm BLW81 4a Tra BLY94 4a Tra
BFX34 S3 Sm BLW82 4a Tra BPW22 4b PDT
BFX84 S3 Sm BLWS83 4a Tra BPW34 4b PDT
BFX85 S3 Sm BLW84 4a Tra BPX25 4b PDT
BFX86 S3 Sm BLW85 4a Tra BPX29 4b PDT
BFX87 s3 Sm BLW86 4a Tra BPX40 4b PDT
BFX88 S3 Sm BLW87 4a Tra BPX41 4b PDT
BFX89 SC3 HFSW BLW95 4a Tra BPX42 4b PDT
BFY50 Ss3 Sm BLW98 4a Tra BPX47A 4b PDT
BFY51 S3 Sm BLX13 4a Tra BPX70 4b PDT
BFY52 S3 Sm BLX13C 4a Tra BPX71 4b PDT
BFY55 S3 Sm BLX14 4a Tra BPX72 4b PDT
BFY90 SC3 HFSW BLX15 4a Tra BPX94 4b PDT
BGY22 4a Tra BLX39 4a Tra BPX95B 4b PDT
BGY22A 4a° Tra BLX65 4a Tra BR100/03 s2 Th
BGY23 4a Tra BLX66 4a Tra BR101 S3 Sm
BGY23A 4a Tra BLX67 4a Tra BRY39P S3 Sm
BGY32 4a Tra BLX68 4a Tra BRY398 S3 Sm
BGY33 4a Tra BLX69A 4a Tra BRY39T s2 Th
BGY35 4a Tra BLX91A 4a Tra BRY39T S3 Sm
BGY 36 4a Tra BLX92A da Tra BRY56 S3 Sm
BGY37 SC3 HFSW BLX93A 4a Tra BRY61 s7 Mm
BLV10 da Tra BLX94A 4a  Tra BSR12;R 87 Mm
BLV11 4a Tra BLX95 4a Tra BSR13;R 87 Mm
BLV20 4a Tra BLX96 4a Tra BSR14;R 87 Mm
BLV21 4a Tra BLX97 4a Tra BSR15;R 87 Mm
BLW29 4a Tra BLX98 4a Tra BSR16;R S7 Mm
BLW31 4a Tra BLY87A 4a Tra BSR17;R 87 Mm
BLW32 4a Tra BLY87C da Tra BSR30 S7 Mm
BLW33 4a Tra BLY88A 4a Tra BSR31 s7 Mm
BLW34 4a Tra BLY88C 4a Tra BSR32 S7 Mm
BLW60 4a Tra BLY89A 4a Tra

PDT = Photodiodes or transistors
Sm = Small-signal transistors

Th = Thyristors
Tra = Transmitting transistors and modules

September 1980
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type no.  part  section type no.  part - section typeno.  part  section
BSR33 s7 Mm BSX46 s3 sm BU209A sC2 P
BSR40 s7 Mm BSX47 s3 Sm BU326  SC2 P
BSR41 s7 Mm BSX59 s3 Sm BU326A SC2 P
BSR42 87 Mm BSX60 s3 Sm BU426 - sC2 P
BSR43 s7 Mm BSX61 s3 Sm BU426A SC2 P
BSR50 s3 sm BSY95A . 3 Sm BU433  sc2 P,
BSR51 s3 Sm BT136 * S2 Tri BUW84  sC2 P
BSR52 s3 sm BT137 * 82 Tri BUWS5  SC2 P
BSR56 s7 Mm BT138 * s2 Tri BUX80  SC2 P
BSR57 s7 Mm BT139 * 82 Tri BUX81  sC2 P
BSR58 s7 Mm BT151 * 82 Th BUX82  sC2 P
BSR60 s3 Sm BT152 * s2 Th BUX83  sC2 P
BSR61 s3 sm BT153 s2 Th BUX84  sC2 2
BSR62 s3 Sm BT154 s2 Th BUX85  sC2 P
BSS38 s3 Sm BTW23 * S2 Th BUX86  sC2 P
BSS50 s3 Sm BTW24 * 82 Th BUX87  sC2 P
BSS51 s3 Sm BTW30S* S2 Th BY126M  S1 R
BSS52 s3 Sm BTW31W* S2 Th BY127M  S1 R
BSS60 s3 Sm BTW33 * 82 Th BY 164 s2 R
BSS61 s3 Sm BTW34 * S2 Tri BY179 52 R
BSS62 s3 sm BTW38 * S2 Th BY 184 s1 R
BSS63;R S7 Mm BTW40 * S2 Th BY206 s1 R
BSS64;R S7 Mm BTW41 * 82 Tri BY207 s1 R
BSS68 s3 Sm BTW42 * S2 Th BY208 * S1 R
BSV15 s3 sm - BTW43 * 82 Tri BY210 s1 R
BSV16 s3 sm BTW45 * 82 Th BY223 s2 R
BSV17 s3 Sm BTW47 * S2 . Th BY224 * g2 R
BSV52;R S7 Mm BTW92 * 82 Th BY225 * 8§52 R
BSV64 s3 Sm BTX18 * 82 Th BY226 s1 R
BSV78 S5 FET BTX94 * 82 Tri BY227 S1 R
BSV79 S5 FET BTY79 * S2 Th BY228 s1 R
BSV80 s5 FET BTY87 * 82 Th BY229 * 82 R
BSV81 S5 FET BTY91 * 82 Th BY256 s2 R
BSW66A  S3 Sm BU126  SC2 P BY257 s2 R
BSW67A  S3 sm BU133  sC2 P BY260 * S2 R
BSW68A  S3 Sm BU204  SC2 P BY261 * 82 R
BSX19 s3 Sm BU205  SC2 P BY277 * 82 R
BSX20 s3 sm BU206  SC2 P BY409 s1 R
BSX21 s3 sm BU207A SC2 P BY409A  S1 R
BSX45 s3 sSm BU208A SC2 P BY438 st R
* = geries Mm = Microminiature semiconductors

FET = Field-effect transistors

GB = Germanium gold bonded diodes
[ = Infrared devices
LED = Light-emitting diodes

p
PC
Ph

for hybrid circuits

= Low-frequency power transistors
= Germanium point contact diodes

= Photoconductive devices

6
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JL NoEX

type no. part  section type no. part  section type no. part  section
BY448 s1 R BYX55 * 81 R CNY42 4b  PhC
BY458 S1 R BYX56 * S2 R CNY43 4b PhC
BY476 s1 R BYX71 * 82 R CNY44 4b  PhC
BY477 S1 R BYX90 s1 R CNY46 4b PhC
BY478 s1 R BYX91 * S1 R CNY47 4b  PhC
BY509 s1 R BYX94 s1 R CNY47A 4b  PhC
BYV21 * 82 R BYX96 * S2 R CNY48 4b PhC
BYV30 * 82 R BYX97 * 82 R CQY11B 4b LED
BYV92 * S2 R BYX98 * 82 R cQY11C 4b  LED
BYV95A  S1 R BYX99 * s2 R CQY24A 4b  LED
BYV95B s1 R BzZV10 s1 Vrf CQY46A 4b LED
BYV95C  S1 R BzV11 s1 vrf CQY47A 4b  LED
BYV96D,E S1 R BZV12 s1 Vrf CQY49B 4b LED
BYW19*  S2 R BZV13 s1 Vrf CQY49C 4b  LED
BYW25 s2 R BzV14 s1 vrf cQY50 4b LED
BYW29 * §2 R BzZVi5 * 82 Vrg CQY52 4b  LED
BYW30 * S2 R BZV46 s1 Vrg cQY54 4b  LED
BYW31 * S2 R BZV85 s1 Vrg QY58 4b  LED
BYW54 s1 R BZW10 S2 TS cQY88 4b LED
BYW55 s1 R BZW70 * S2 TS cQY89 4b  LED
BYW56 s1 R BZW86 * S2 TS QY94 4b  LED
BYWO2 * S2 R BZW91 * 82 TS QY95 4b  LED
BYW95A  S1 R BZX61 * .St Vrg CQY96 4b  LED
BYW95B  S1 R BZX70 * S2 Vrg CQY97 4b  LED
BYW9SC  S1 R BZX78 * 87 Mm OA47 s1 GB
BYW96D,E S1 R BZX79 * 81 Vrg 0A90 S1 PC
BYX10 s1 R BZX84 * 87 Mm 0A91 s1 PC
BYX22 * 82 R BZX87 * S1 Vrg OR95 s1 PC
BYX25 * S2 R BZX90 s1 Vrf OA200 s1 WD
BYX30 * §2 R BZX91 s1 vrf 0A202 s1 WD
BYX32 * S2 R BZX92 S1 vrf OM931 sCc2 P
BYX36 * S1 R BZX93 s1 vrf 0OM961 Sc2 P
BYX38 * S2 R BZX94 s1 vrf ORP10 4b I
BYX39 * S2 R BZY88 * S1 Vrg ORP13 4b I
BYX42 * 82 R BZY91 * 52 Vrg ORP23 4b  Ph
BYX45 * S2 R BZY93 * 82 Vrg ORP52 4b  Ph
BYX46 * S2 R BZY95 * 82 Vrg ORP60 4b Ph
BYX49 * S2 R BZY96 * S2 Vrg ORP61 4b  Ph
BYX50 * 82 R CNY22 4b PhC ORP62 4b Ph
BYX52 * 82 R CNY23 4b PhC ORP66 4b Ph
PhC = Photocouplers Tri = Triacs

R

= Rectifier diodes

Sm = Small-signal transistors

St
Th

= Rectifier stacks

= Thyristors

TS = Transient suppressor diodes

Vrf = Voltage reference diodes
Vrg = Voltage regulator diodes
WD = Silicon whiskerless diodes
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type no. part  section type no. part  section type no. part  section
ORP68 4b Ph SD306 S5 FET 2N1613 S3 Sm
ORP69 4b Ph IN821 S1 Vrf 2N1711 S3 Sm
0SB9110 S2 St 1N823 S1 Vrf 2N1893 S3 Sm
0SB9210 S2 St 1N825 st Vrf 2N2218 Ss3 Sm
0SB9310 82 St 1N827 s1 Vrf 2N2218A 83 Sm
0SB9410 S2 st 1N829 S1 Vrf 2N2219 S3 Sm
0osM9110 82 St 1IN9 14 S1 WD 2N2219A 83 Sm
0SM9210 S2 st N9 16 S1 WD 2N2221 S3 Sm
OSM9310 S2 St 1N3879 S2 R 2N2221A S3 Sm
0SM9410 82 st 1N3880  S2 R 2N2222 83 sm
0sM9510  S2 st 1N3881  S2 R 2N2222A S3 Sm
OSM9511  S2 st 1N3882 S2 R 2N2297 S3 Sm
0SM9512  S2 st 1N3889  S2 R 2N2368  S3 Sm
0SS9110 s2 St 1N3890 S2 R 2N2369 Ss3 Sm
08589210 82 St 1N3891 s2 R 2N2369A S3 Sm
0889310 S2 St 1N3892 S2 R 2N2483 Ss3 Sm
0Ss9410 S2 St 1N3899 S2 R 2N2484 Ss3 Sm
PH2369 Ss3 Sm IN3900 s2 R 2N2904 s3 Sm
RPY58A 4b Ph 1N3901 S2 R 2N2904A S3 Sm
RPY71 4b Ph 1N3902 S2 R 2N2905 Ss3 Sm
RPY76A 4b I 1N3903 s2 R 2N2905A 83 Sm
RPY82 4b Ph 1N3909 S2 R 2N2906 Ss3 Sm
RPY84 4b Ph IN3910 s2 R 2N2906A S3 Sm
RPY85 4b Ph IN3911 S2 R 2N2907 Ss3 Sm
RPY86 4b I 1N3912 S2 R 2N2907A S3 Sm
RPY87 4b I 1N3913 S2 R - 2N3019 S3 Sm
RPY88 4b I 1N4001 2N3020 S3 Sm
RPY89 4 I to 4007 S1 R 2N3053  s3 sm
SD205 s5  FET 1N4148  s1 WD 2N3055 SC2 P
SD210 S5  FET 1N4150  S1 WD 2N3375 4a Tra
SsD211 S5 FET 1N4151 S1 WD 2N3439 s3 Sm
SD212 s5  FET 1N4154  S1 WD 2N3440  S3 Sm
SD213 S5  FET 1N4446  S1 WD 2N3442 SscC2 P
sD214 s5  FET 1N4448  S1 WD 2N3553 4a Tra
SD215 S5 FET 1IN5060 S1 R 2N3632 4a Tra
SD217 S5  FET 1N5061  S1 R 2N3822 S5  FET
SD220 S5 FET -1N5062 S1 R 2N3823 s5 FET
SD222 S5  FET 2N918  SC3 HFSW 2N3866 4a Tra
SD226 s5 FET 2N929 S3 Sm 2N3903 s3 Sm
SD304 S5 FET 2N930 S3 Sm 2N3904 S3 Sm
A = Accessories HE = Heatsink extrusions

DH = Diecast heatsinks
FET = Field-effect transistors

HFSW = High-frequency and switching transistors
= Infrared devices

8
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type no. part  section type no. part  section type no. part  section
2N3924 4a Tra 56230 s2 HE 56348 s2 DH
2N3926 4a Tra 56231 S2 HE 56349 S2 DH
2N3927 4a Tra 56233 s2 A 56350 s2 DH
2N3966 s5 FET 56234 s2 A 56352 Ssc2 A
2N4030 Ss3 Sm 56245 S3,4a A 56353 SC2 A
2N4031 S3 Sm 56246 sS2,83 A 56354 sSc2 A
2N4032 S3 Sm 56253 S2 DH 56359b sc2 A
2N4033 S3 Sm 56256 s2 DH 56359¢ sc2 A
2N4091 S5 FET 56261a SC2 A 563594 SC2 A
2N4092 S5 FET 56262A s2 A 56360a SC2 A
2N4093 S5 FET 56264A  S2 A 56363 S2,8C2 A
2N4123 83 Sm 56268 s2 DH 56364 S2,SC2 A
2N4124 S3 Sm 56271 S2 DH 56366 s2 A
2N4347 SC2 P 56278 s2 DH 56367 S2,SC2 A
2N4391 S5 FET 56280 52 DH 56368a SC2 A
2N4392 S5 FET 56290 52 HE 56368b SC2 A
2N4393 S5 FET 56293 s2 HE 56369 S2,SC2 A
2N4427 4a Tra 56295 s2 A 56378  SC2 A
2N4856 S5 FET 56312 s2 DH 56379  sC2 A
2N4857 S5 FET 56313 52 DH

2N4858 S5 FET 56314 s2 DH

2N4859 S5 FET 56315 S2 DH

2N4860 S5 FET 56316 s2 A

2N4861 S5 FET 56317 S2 A

2N5415  S3 Sm 56318 s2 DH

2N5416  S3 sm 56319 52 DH

6 1SV 4b I 56326  SC2 A

56201c SC2 A 56333 sc2 A

562014 SC2 A 56334 52 DH

562013 SC2 A 56339  sc2 A

P = Low-frequency power transistors

Ph = Photoconductive devices
R = Rectifier diodes

Sm = Small-signal transistors

J/
/

St = Rectifier stacks

/' Tra = Transmitting transistors and modules
Vrf = Voltage reference diodes
WD = Silicon whiskerless diodes
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SELECTION

GUIDE
GENERAL PURPOSE TRANSISTORS in SOT-23/SOT-89*
RATINGS hFE VCEsat fr

type Veeo Veceo - e Piot min./max. at Ic/Vgg | max.atig/lg  |typ.

\' \% mA  mW mA/V \' mA MHz
P-N-P
BCW29;R| 32 32 100 350 120/260 2/5 | 0,30 10/0,5 |[150
BCW30;R 215/500
BCW61A 32 32 200 150 120/220 2/5 0,25 10/0,25 {180
BCW61B 180/310
BCW61C 250/460
BCW61D 380/630
BCW69R 50 45 100 350 120/260 2/5 0,30 10/0,5 {150
BCW70;R ) 215/500
BCW89;R| 80 60 120/260
BCX17;R 50 45 500 425 100/600 100/1 0,62 500/50 |100
BCX18;R 30 25 :
BCX51* 45 45 1000 1000 40/250 150/2 0,50 500/60 50
BCX52* 60 60 40/160
BCX53* 100 80 40/160
BCX71G 45 45 200 150 120/220 2/5 0,25 10/0,25| 180
BCX71H 180/310 =
BCX71J 250/460 =
BCX71K 380/630 =
N-P-N
BCV71 80 60 100 350 110/220 2/5 | 0,25 10/0,5 | 300
BCV72 200/450
BCW31;R| 32 32 100 350 | 110/220 2/5 | 025 10/0,5 |300
BCW32;R 200/450
BCW33;R 420/800
BCWG0A 32 32 200 150 120/220 2/5 0,35 10/0,25| 250
BCW60B . 180/310
BCW60C 250/460
BCW60D 380/630
BCW71;R| 50 45 100 350 110/220 2/5 | 0,256 10/0,5 | 300
BCW72,R|’ 220/450
BCW81;R 420/800
BCX19;R| 50 45 500 425 | 100/600 100/1 | 062 500/50 |200
BCX20;R| 30 25
BCXb54* 45 45 1000 1000 45/250 160/2 | 0,50 500/50 |130
BCX55* 60 60 40/160
BCX56* 100 80 40/160
BCX70G 45 45 200 150 120/220 2/5 | 0,35 10/0,25| 250
BCX70H 180/310
BCX70J 250/460
BCX70K 380/630

* Types in SOT-89 package are denoted by an asterisk (*).
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HIGH-FREQUENCY TRANSISTCRS in SOT-23

RATINGS hgg F fr Cre
type Veeo Vceo e Ptot | min./max. at 1¢/VgE | typ. atf typ. | typ.
\% \ mA  mW mA/V | dB MHz | MHz | pF
P-N-P
BF536 30 30 25 200 25/— 1/10 5 200 | 350 |-—
BF550;R 40 40 25 200 50/— 1/10 2 0,1 | 325 |05
BF569 40 35 30 200 25/— 3/10 45 800 | 900 |0,33
BF579 20 20 25 150 20/— 10/10 45 800 (1350 |0,46
BF660 40 30 25 200 30/— 3/10 - — | 650 |0,65
BF767 30 30 20 200 15/— 3/10 4 800 | 900 |03
N-P-N
BFS18;R 30 20 30 250 35/126 1/10 4 100 | 200 |0,85
BFS19;R 30 20 30 250 65/225 1/10 4 100 | 260 |0,85
BFS20;R 30 20 25 250 40/85 7/10 - - 450 10,35
BROAD-BAND TRANSISTORS in SOT-23/SOT-89*
RATINGS hEE dim fr | Cre
type Veso Veeo ¢ Piot |min./max. at Ic/Vcg | typ.atf typ. | typ.
\ \'% mA mW mA/V dB MHz |GHz | pF
P-N-P
BFT92;R 20 15 25 200 20/— 14/10 | 60 493,25| 5 0,7
BFT93;R 156 12 35 200 20/— 30/6 60 493,25/ 5 1,0
N-P-N
BFQ17* 40 25 150 1000 25/— 150/5 — 1,2 |19
BFQ18A*| 25 15 150 1000 25/— 100/10 60 793,25/ 36 (1,2
BFQ19* 20 15 75 500 25/— 75/10 - 50 (13
BFR53;R 18 10 50 250 25/— 50/5 60 217,020 (09
BFR92;R| 20 15 25 200 25/— 14/10 | 60 493,25/ 50 (0,7
BFR93;R 15 12 35 200 25/— 30/5 60 493,25/ 50 |08
BFS17;R 25 15 25 250 20/150 2/1 45 217 13 ]0,65
BFT25;R 8 5 2,5 50 20/— 11 - 2,3 10,45
TRIGGER DEVICE in SOT-23
P-N-P-N
BRY61 VgAmax. 70 V; | o max. 175 mA; Ip = 5/1 uA; Iy = 30/50 pA

* Types in SOT-89 package are denoted by an asterisk (*).

September 1980




SELECTION

GUIDE
SWITCHING TRANSISTORS in SOT-23/SOT-89*
RATINGS hEE V(CEsat t (max.)
type VeBo VCeo ¢ Ptot |min/max.atlc/Vog | max.atic/lg |on/offatic/lg
\ \Y mA mW mA/V \Y mA/mA| ns mA
P-N-P
BSR12-R 15 15 100 250 | 30/120 50/1 0,45 100/10| 20/30 30/3
BSR15;R 60 40 600 425 [100/300  150/10 1,6  500/50 | 45/100 150/15
BSR16;R 60 60
BSR30* 70 60 1000 1000 | 40/120  100/5 0,5  500/50 |500/650 100/5
BSR31* 70 60 100/300
BSR32* 90 80 40/120
BSR33* 90 80 100/300
BSS63;R | 110 100 100 350 | 30/— 25/1 0,25 25/2,5 - -
N-P-N .
BSR13;R 60 30 800 425 |[100/300  150/10 1,6 500/50 | 35/285 150/—
BSR14;R 75 40 1.0
BSR17;R 60 40 200 350 |100/300 10/1 03  50/5 —/250 10/1
BSR40* 70 60 1000 1000 | 40/120 100/5 0,5 500/50 |250/1000 100/5
BSR41* 100/300 -
BSR42* 90 80 1000 1000 | 40/120  100/5 0,5 500/50 |250/1000 100/5 -
BSR43* 100/300 -
BSS64;R | 120 80 100 350 | 20/80 16/1 02 50/15 /1000 15/1
BSV52;R 20 12 100 250 | 40/120 10/1 04 50/5 12/18  10/3
FIELD- EFFECT TRANSISTORS in SOT-23
RATINGS —lgss Ipss  —v(PIGS Ivisl Cps  Vp
type tVps —Vagso Ip Piot max. min./max. max. min.  max. max.
\% V mA mW nA mA \% mA/V  pF uF
BF510 20 - 30 300 10 0,7/3,0 0,8 25 04 -
BF511 255/7,0 1.5 4
BF512 6/12 2,2 6
BF513 10/18 3 7
BFR30 25 25 10 250 0,2 4/10 5 1 1,5 05
BFR31 ' i/5 2,5 1,5
BFT46 25 25 10 250 02 02/156 1.0 1,0 16 0,5
BSR56 40 40 - 250 1 50/ 10 - 5 ~
BSR57 20/100 6
BSR58 8/80 4

* Types in SOT-89 package are denoted by an asterisk (*).
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HHI

VIDEO QUTPUT TRANSISTORS (SOT-89)

RATINGS heg Veek  |fT
type Veeo VcEO Ic Ptot min./max. at Ic/Vgg typ.atlg |min.
Vv \' mA mW mA/V \% mA | MHz
P-N-P
BF623 250 250 20 1000 50/— 25/20 20 25 60
N-P-N
BF622 250 250 20 1000 50/— 25/20 20 25 60
LOW NOISE TRANSISTORS in SOT-23 (F <4 dB at f = 1 kHz; B = 200 Hz)
RATINGS hgg V(CEsat T
type Veso VcEo Ic Piot min./max. at Io/Vgg | max. atlg/lg |typ.
\ \% mA mW mA/V \% mA [MHz
P-N-P
BCF29 32 32 100 280 120/260 2/5 0,3 10/0,5 {150
BCF30 32 32 100 35C 215/500 2/5 0,3 10/05 150
BCF70 50 45 100 350 215/500 2/5 0,3 10/0,5 |150
N-P-N .
BCF32 32 32 100 350 200/450  2/5 0,25 10/0,5 |300
BCF33 32 32 100 350 420/800 2/5 0,25 10/0,5 | 300
BCF81 50 45 100 350 420/800 2/5 0,25 10/0,5 {300
DIODES (SOT-23)
RATINGS tep VE max. (mV) |Cy
type description VR Ig | max. at lp = mA max.
\% mA | ns 10/100-150 pF
BAS16 high-speed switch 75 250 6 856/— - 1250 2
BAS17 low-voltage stabilizer — 250 830/960 — 140
BAS19 high-speed switch 100 200 | 50 — /1000 — 5
BAS20 high-speed switch 150 200 | 50 — /1000 — 5
BAS21 high-speed switch 200 200 | 50 — /1000 — 5
BAT17 Schottky barrier 4 30| — 600/- - 1
BAT18 band switch 35 100 | — /1200 — 1
BAV70 common cathode double diode 70 250 6 855/— - 1250 1,5
BAV99 two diodes in series 70 250 6 855/— - 1250 1,6
BAWS56 common anode double diode 70 250 6 855/— - 1250 2
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VARIABLE CAPACITANCE DIODES (SOT-23)
RATINGS CHARACTERISTICS
type VR Ig IgRat VR Cqat VR capacitance n
ratio
\Y) mA nA \% pF Vv typ. Q
typ. 17,6 1
BBY31 28 20 <50 28 typ. 11,5 3 5 <1,2
1,8-28 25
26 — 32 3
BBY40 28 20 <50 28 43— 6 25 510 5,6 <06
VOLTAGE REGULATOR DIODES
voltage | Piot | IZRM IFRM VEatlg
type case range (V) | tolerance
% mW mA mA \Y mA
BZX78 SOT-89 | 5,1t0 75 5 1000 — ** 400 1 200
BZX84 SOT-23| 2,4 to 75 5* 350 | 250 250 0,9 10

* Types with 2% voltage tolerance available on request.

** 1zRMm limited by PZRMmax-
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TYPE NUMBER

SURVEY

EERATE

it

NUMERICAL TYPE LIST

reverse .
type number | mark type device SOT-23|S0OT-89 n(.aarest complement
mark type conventional type(s)
BAS16 A6 D e BAW52/1N4148
BAS17 A9 D ® BA314
BAS19 A8 D ® BAV19
BAS20 A81 D ® BAV20
BAS21 A82 D ® BAV21
BAT17 A3 D e BA280
BAT18 A2 D ° BA182/BA243/BA482
BAV70 A4 D ° BAW62/1N4148(double)
BAV99 A7 D Y BAW62/1N4148(double)
BAW56 Al D P BAW62/1N4148(double)
BBY31 s1 D ° BB105G/BB405G
BBY40 s2 D ) BB109G/BB809
BCF29;R c7 c77 PNP ° BC559A/BCY78/BC179
BCF30;R cs8 c9 PNP ° BC559B/BCY78
BCF32;R D7 D77 NPN ® BC549B/BCY58/BC 109
BCF33;R D8 D81 NPN °® BC549C/BCY58
BCF70;R H7 H71 PNP ® BC560B/BCY79
BCF81;R K9 K91 NPN ) BC550C
BCV71;R K7 K71 NEN Y BC546A
BCV72;R K8 K81 NPN ° BC546B
BCW29;R c1 c4 PNP ® BC178A/BC558A BCW31;R
BCW30;R c2 c5 PNP ® BC178B/BC558B BCW32;R
BCW31;R D1 D4 NPN ® BC108A/BC548A BCW29; R
BCW32;R D2 D5 NPN ° BC108B/BC548B BCW30;R
BCW33;R D3 D5 NPN ° BC108C/BC548C
BCW60A AA NPN ® BC108/BC548
BCW60B AB NPN ® BC108/BC548
BCW60C AC NPN ® BC108/BC548
BCW60D AD NPN ® BC108/BC548
BCW6 1A BA PNP e BC178/BC558
BCW6 1B BB PNP e BC178/BC558
BCW61C BC PNP ° BC178/BC558
BCW61D BD PNP ° BC 178/BC558
BCW69;R H1 H4 PNP ® BC177A/BC557A BCW71;R
BCW70;R H2 H5 PNP ® BC177B/BC557B BCW72;R
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TYPE NUMBER

SURVEY
reverse .
type number | mark type device SOT-23{S0T-89 ngarest complement
type conventional type(s)
mark
BCW71;R K1 K4 NPN ® BC107A/BC547A BCW69;R
BCW72;R X2 X5 NPN °® BC107B/BC547B BCW70;R
BCW81;R X3 K31 NPN ® BC547C
BCW89;R H3 H31 DPNP ® BC556A
BCX17;R T1 T4 PNP ° BC327 BCX19;R
BCX18;R T2 T5 PNP [ BC328 BCX20; R
BCX19;R og} U4 NPN e BC337 BCX17;R
BCX20;R U2 us NPN e BC338 BCX18; R
BCX51 PNP ® BC636 BCX54
BCX52 PNP ® BC638 BCX55
BCX53 PNP ° BC640 BCX56
BCX54 NEN ® BC635 BCX51
BCX55 NPN 'Y BC637 BCX52
BCX56 NPN ® BC639 BCX53
BCX70G AG NPN ® BC107/BC547
BCX70H AH NPN @ BC107/BC547
BCX70J AT NPN e BC107/BC547
BCX70K AK NPN e BC107/BC547
BCX71G BG PNP ® BC177/BC557
BCX71H BH PNP ® BC177/BC557
BCX71J BJ PNP ® BC177/BC557
BCX71K BK PNP L BC177/BC557
BF510 s6 FET e BF410A
BF511 s7 FET ° BF410B
BF512 s8 FET ® BF410C
BF513 ) FET ® BF410D
BF536 G3 PNP e BF936
BF550;R G2 G5 PNP ® BF450
BF569 G6 PNP e BF970
BF579 G7 PNP ® BF979
BF622 NPN ® BF422 BF623
BF623 PNP ® BF423 BF622
BF660;R G8 G81 PNP ® BF606A
BF767 G9 PNP ® BF967
BFQ17 NPN ° BFW16A
BFQ18A NPN [} BFQ34
BFQ19 NPN ® BFR96
BFR30 M1 FET ) BFW11/BF245
BFR31 M2 FET ° BFW12/BF245
BFR53;R N1 N4 NPN Py BFW30/BFW93
BFR92;R P1 P4 NPN ® BFR90 BFT92; R
BFR93;R R1 R4 NPN e BFR91 BFT93;R
BFS17;R E1 E4 NPN @ BFY90/BFW92
BFS18;R F1 F4 NPN e BF185/BF495
BFS19;R F2 F5 NPN PY BF 184/BF494
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TYPE NUMBER

I

reverse device nearest

type SOT-23{SOT-89 . lement
type number | mark YP type conventional type(s) comp

mark
BFS20;R G1 G4 NPN L BF 199
BFT25;R V1 v4 NPN ° BFT24
BFT46 M3 FET ° BFW13/BF245
BFT92;R w1 w4 PNP ° BFQ51/52 BFR92;R
BFT93;R X1 X4 PNP Py BFQ23/24 BFR93;R
BRY61 A5 PNPN ® BRY56/BRY39PUT
BSR12;R B5 B8 PNP ® 2N2894A BSV52
BSR13;R u7 U71 NPN ® 2N2222
BSR14;R us us1 NPN ® 2N2222A
BSR15;R T7 T71 PNP PY 2N2907
BSR16;R T8 T81 PNP ° 2N2907A
BSR17;R U9 U91 NPN (] 2N3904
BSR30 PNP ° BSR40
BSR31 PNP ° BSV16/17 BSR41
BSR32 PNP ® 2N4030 to 4033 BSR42
BSR33 PNP [} BSR43
BSR40 NPN ) BSR30
BSR4 1 NPN ° BSX46/47 BSR31
BSR42 NPN e 2N3019/3020 BSR32
BSR43 NPN P
BSR56 M4 FET ® 2N4856
BSR57 M5 FET L] 2N4857
BSR58 M6 FET ° 2N4858
BSS63;R T3 6 PNP ® BSS68 BSS64;R
BSS64;R U3 U6 NPN Py BSS38 BSS63;R
BSV52;R B2 B4 NPN L} BSX20/2N2369 BSR12
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TYPE NUMBER

SURVEY

type BZX78- BZX84-

SOT-89 SOT-23
device type diode diode
nearest conventional type BZX87 series BZX79 series
type number suffix mark mark
c2v4 - Z11
c2v7 - z12
C3v0 - z13
c3v3 - 214
Cc3ve - z15
c3v9 - Z16
c4av3 - 217
cav7 - z1
c5vi1 5z1 zZ2
Cc5vV6 526 z3
Cc6V2 622 z4
c6vs 628 z5
C7vV5 725 76
c8v2 8z2 z7
cov1 9z1 z8
c10 10z Z9
c11 11z Y1
c12 122 Y2
c13 132 Y3
c15 152 Y4
c16 162z Y5
c18 182 Y6
Cc20 202 Y7
c22 227 Y8
Cc24 247 Y9
c27 272 Y10
C30 30z Y11
C33 33z Y12
C36 362 Y13
c39 39z Y14
c43 432 Y15
c47 47Z Y16
C51 512 Y17
C56 562 Y18
Cc62 622 Y19
c68 682 Y20
Cc75 75z Y21
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TYPE NUMBER

SURVEY

it

- CONVERSION LIST

conventional microminiature conventional microminiature conventional microminiature
type type type type type type
BA182 . BAT18 BC546B BCF72 BF410A BF510
BA243 BAT18 BC547A BCW71 BF410B BF511
BA280 BAT17 BC547B BCW72 BF410C BF512
BA314 BAS17 BC547C BCW81 BF410D BF513
BAV19 BAS19 BC548A BCW31 BF422 BF622
BAV20 BAS20 BC548B BCW32 BF423 BF623
BAV21 BAS21 BC548C BCW33 BF450 BF550
BAWG62 BAS16 BC549B BCF32 BF494 BFS19
BAV70 BC549C BCF33 BF495 BFS18
BAV99 BC550C BCF81 BF606A BF660
BAW56
BC556A BCWwW89 BF936 BF536
BB105G BBY31 BC557A BCW69 BF967 BF767
BB109 BBY40 BC557B BCW70 BF970 BF569
BC107A BCW71 BC558A BCW29 BF979 BF579
BC107B BCW72 BC558B BCW30 BFQ23 BFT93
BC108A BCW31 BC559A BCF29 BFQ24 BFT93
BC108B BCW32 BC559B BCF30 BFQ34 BFQ18A
BC108C BCW33 BC560B BCF70 BFR90 BFR92
BC109 BCF32 BC635 BCX54 BFR91 BFR93
BC177A BCW69 BC636 BCX51 BFR96 BFQ19
BC177B BCW70 BC637 BCX55 BFT24 BFT25
BC178A BCW29 BC638 BCX52 BFW11 BFR30
BC178B BCW30 BC639 BCX56 BFW12 BFR31
BC179 BCF29 BC640 BCX53 BFW13 BFT46
BC327 BCX17 BCY58 BCF32/33 BFW16A BFQ17
BC328 BCX18 BCY78 BCF29/30 BFW30 BFR53
BC337 BCX19 BCY79 BCF29/30 BFW92 BFS17
BC338 BCX20 BF184 BCF70 BFW93 BFR53
BC369 BCX69 BF185 BFS19 BFY90 BFS17
BC546A BCF71 BF199 BFS18 BRY39 (PUT) BRY61
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TYPE NUMBER

SURVEY

conventional

microminiature

conventional

microminiature

conventional microminiature

type type type type type type
BRY56 BRY61 2N2222A BSR14 2N3019 BSR43
BSS38 BSS64 2N2369 BSV52 2N3020 BSR42
BSS68 BSS63 2N2894A BSR12 2N3904 BSR17
BSV16 BSR30-33 2N2907 BSR15 2N39086 BSR18
BSV17 BSR30-33 2N2907A BSR16 2N4030 BSR30
BSX26 BSV52 1N4148 BAS16 2N4031 BSR32
BSX46 BSR40-43 BAV70 2N4032 BSR31
BSX47 BSR40-43 BAV99 2N4033 BSR33
BZX87 BZX78 BAW56 2N4856 BSR56
BZX79 BZX84 2N2222 BSR13 2N4857 BSR57
2N4858 BSR58
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MARKING

MARKING LIST

Types in SOT-23 envelopes are marked with a code as listed below. The actual type number and date
code are on the packing.

Types in SOT-89 usually have the type number marked in full on the envelope. An exception to this is
the BZX78 series. These envelopes are coded as indicated opposite.

SOT-23

mark type no. mark type no. mark type no. mark type no.
a1l BAWS56 BJ BCX71J F4 BFS18R K71  BCV71R
A2 BAT18 BK BCX71K F5 BFS19R K8 BCV72
A3 BAT17 C1 BCW29 F6 K81 BCV72R
a4 BAV70 c2 BCW30 F7 X9 BCF81
A5 BRY61 c3 F8 K91 BCF81R
a6 BAS16 c4 BCW29R F9 M1 BFR30
a7 BAV99 cs BCW30R G1 BFS20 M2 BFR31
A8 BAS 19 c6 G2 BF550 M3 BFT46
A81  BAS20 c7 BCF29 G3 BF536 M4 BSR56
A82  BAS21 C77  BCF29R G4 BFS20R M5 BSR57
A9 cs BCF30 G5 BF550R M6 BSR58
A91  BAS17 co BCF30R G6 BF569 M7

AA BCW60A D1 BCW31 G7 BF579 M8

AB BCW60B D2 BCW32 G8 BF660 M9

ac BCW60C D3 BCW33 G81  BF660R N1 BFR53
AD BCW60D D4 BCW31R G9 BF767 N2

AG BCX70G D5 BCW32R H1 BCW69 N3

AH BCX 70H D6 BCW33R H2 BCW70 N4 BFR53R
AT BCX70J D7 BCF32 H3 BCW89 N5

AK BCX70K D77  BCF32R H31  BCW89R N6

B1 D8 BCF33 H4 BCW69R N7

B2 BSV52 D81  BCF33R H5 BCW70R N8

B3 D9 H6 N9

B4 BSV52R E1 BFS17 H7 BCF70 P1 BFR92
B5 BSR12 E2 H71 BCF70R P2

B6 E3 H8 P3

B7 E4 BFS17R HO P4 BFR92R
B8 BSR12R ES K1 BCW71 P5

B9 E6 K2 BCW72 P6

BA BCW6 1A E7 K3 BCW81 P7

BB BCW6 1B E8 K31  BCW81R P8

BC BCW6 1C E9 K4 BCW71R P9

BD BCW6 1D F1 BFS18 X5 BCW72R R1 BFR93
BG BCX716 F2 BFS19 K6 R2

BH BCX71H F3 K7 BCV71 R3

September 1980



MARKING

SOT-23 SOT-89

mark type no. mark type no. mark type no. mark type no.

R4 BFRI93R V3 Y16 BZX84~-C47 521 BZX78-C5V1
RS V4 BFT25R Y17 -C51 526 -C5ve
R6 v5 Y18 -C56 6Z2 -C6Vv2
R7 V6 Y19 -C62 6Z8 -C6V8
R8 v7 Y20 -C68 72z5 -C7V5
R9 v8 Y21  BZX84-C75 8Z2  BZX78-C8V2
s1 BBY31 V9 z1 ~Cav7 9z1 -Cov1
s2 BBY40 w1 BFT92 z2 ~-C5v1 102 -C10
S3 w2 z3 -C5V6 112 -C11
s4 w3 z4 ~C6V2 122 ~C12
s5 w4 BFT92R z5 BZX84~C6V8 13z  BZX78-C13
S6 BF510 w5 Z6 -C7V5 15z -C15
s7 BF511 w6 z7 -C8V2 162 -C16
s8 BF512 w7 z8 -Cov1 182 -C18
s9 BF513 w8 z9 -c10 202 -C20
T1 BCX17 w9 Zi.  BZX84-C2V4 22Z  BZX78-C22
T2 BCX18 X1 BFT93 z12 -Cc2v7 247 -c24
T3 BSS63 X2 Z13 ~-C3V0 27z -C27
T4 BCX17R X3 z14 -C3v3 302 -C30
T5 BCX18R X4 BFT93R z15 -C3V6 332 -C33
T6 BSS63R X5 Z16  BZX84=-C3V9 362z  BZX78-C36
7 BSR15 X6 Z17 -C4v3 39z -C39
771 BSR15R X7 z18 432 -C43
T8 BSR16 X8 Z19 472z -C47
T81 BSR16R X9 512 -C51
T Y1 BZX84-C11 562 BZX78-C56
u1 BCX19 Y2 =-C12 622 -C62
U2 BCX20 Y3 -c13 682 -C68
U3 BSS64 Y4 ~C15 752 -C75
U4 BCX19R Y5 -C16

us BCX20R Y6 BZX84-C18

U6 BSS64R Y7 -C20

u7 BSR13 Y8 -C22

u71 BSR13R Y9 -Cc24

us BSR14 Y10 -C27

Us1 BSR14R Y11 BZX84-C30

U9 BSR17 Y12 -C33

U91 BSR17R Y13 ~C36

V1 BFT25 Y14 =-C39

v2 Y15 -C43

September 1980
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TYPE
DESIGNATION

This type designation code applies to discrete semiconductor devices — as opposed to integrated

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

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.

rowp

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

SILICON or other material with band gap of 1,0 to 1,3 eV.
GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more.
COMPOUND MATERIALS (e.g. Cadmium-Sulphide).

SECOND LETTER

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

NXXCHPIPPOZrIommoowp

DIODE;'signaI, low power

DIODE; variable capacitance

TRANSISTOR; low power, audio frequency (Rih j.mb > 15 °C/W)
TRANSISTOR; power, audio frequency (Rthj-mb < 15 OC/W)
DIODE; tunnel

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

. MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOQOUS,; e.g. oscillator

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

. PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor
RADIATION GENERATOR; e.g. light-emitting diode (LED)

. CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rhj.mp > 15 °C/W)

TRANSISTOR; low power, switching (R jmp > 15 °C/W)
CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (R j.mb < 15 ©C/W)

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

DIODE: multiplier, e.g. varactor, step recovery
DIODE; rectifying, booster
DIODE; voltage reference or regulator (transient suppressor diode, with third letter W)

March 1978



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 dicdes.

VERSION LETTER

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

SUFFIX

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

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

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

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

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

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

" The NUMBER indicates how many basic devices are assembled into the array.

March- 1978



RATING SYSTEMS

The rating systems described are those recommended by the international Electrotechnical Commissio
(1EC) in its Publication 134. '

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

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

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

Bogey electronic device. An electronic device whose characteristics have the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

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

Note
Limiting conditions may be either maxima or minima.

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

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

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

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

October 1977



DESIGN MAXIMUM RATING SYSTEM

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

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

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

DESIGN CENTRE RATING SYSTEM

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

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

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

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

October 1977



LETTER SYMBOLS

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

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

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

Lower-case basic letters shall be used for the representation of instantaneous values

which vary with time.
In all other instances upper-case basic letters shall be used.

Subscripts

A,a Anode terminal

(AV), (av) Average value

B, b Base terminal, for MOS devices: Substrate
(BR) Breakdown

C,c Collector terminal

Drain terminal

Emitter terminal

Forward

Gate terminal

Cathode terminal

Peak value

As third subscript: The terminal not mentioned is open circuited

As first subscript: Reverse. As second subscript: Repetitive.

As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.

BOZARQMEU
HOg?V‘UQH’(DQ

(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.

| I
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LETTER SYMBOLS

HAH

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

b) instantaneous total values
Example ig

c) average total values
Example IB(AV)

d) peak total values
Example Iy

e) root-mean-square total values

Example IB(RMS)

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

a) instantaneous values
Example iy,

b) root-mean-square values
Example Ib(rms)

c) peak values
Example Iy,

d) average values
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).

Examples : Iy, ig, ip, bm

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

Examples: Ip, Ig, iF. If(rms)

2 l ’ February 1974



LETTER SYMBOLS

Subscripts for voltages

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

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’ A\ Vrm

R 'R’

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 : Vocg

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: IB = continuous (d.c.) current flowing
into the second base terminal
V. = continuous (d.c.) voltage between
B2-E .
the terminals of second base and
emitter

Subscripts for multiple devices

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

it

Examples: Iy continuous (d.c.) current flowing
into the collector terminal of the

second unit

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

Vic-2c
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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

Ic Ieiav

(no signal)

A

time 7265988

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS

Definition

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

Basic letters

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

B,b = susceptance; imaginary part of an admittance
C = capacitance
G, g = conductance; real part of an admittance
H,h = hybrid parameter
L = inductance
R,r = resistance; real part of an impedance
X,x = reactance; imaginary part of an impedance
Y,y = admittance;
Z,z = impedance;
4 February 1974



LETTER SYMBOLS

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

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

b) all inductances and capacitances.

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

Subscripts

General subscripts

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

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

L,1 = load

0, 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' e
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LETTER SYMBOLS

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer
Examples: h, (or h, )
i 11
hO (or h2 2))
h, (or h2 1

hr (or h12)

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

(or h

=

Examples: hfe (or h

216)’ hFE 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.

Exan.qples: Z, =R, +jX,
i i i
Yie = te * ]bfe

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 hi

b

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

6 February 1974



S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the conventional h, y and z-parameters, s-parameters relate to travel-
ling wave conditions. The figure below shows a two-port network with the incident and
reflected waves ay, bl’ ag and b2'

—»b Z,
st z 1z
Vs2
7Z65646.1
Vi1 2 Via
ap = L9 =

VZo VZo 1)
by = Vel by = V2
= 9= ——
vz, VZ,

Z = characteristic impedance of the transmission line in which the two-port is

connected.
Vi = incident voltage

Vi = reflected (generated) voltage

The four-pole equations for s-parameters are:
by = sy1a1 +51282
by = 121 + 82239

Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that

by

Siﬂsll_:l_ as =0
by

sl‘ 512'55 31—0
by

SE7 5217 77 ag = 0
by

So =822 70 a =0

l) The squares of these quantities have the dimension of power.

ol [ 1



S-PARAMETERS

St

So

s-parameters can be named and expressed as follows:

= Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Zy = Z, and Vgp = 0.

511

sy = Reverse transmission coefficient.
The complex ratio of the generated wave at the input and the incident wave at
the output, under the conditions Zg = Z and V41 = 0.

S91 = Forward transmission coefficient.
The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Z; =Z and V 2 =0

S99 = Output reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the output,
under the conditions Zg = Z, and Vg1 = 0.

2 ' l February 1974
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SOLDERING
RECOMMENDATIONS

SOLDERING RECOMMENDATIONS SOT-23 AND SOT-89

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

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

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

2. Metal-alloy solder or solder paste

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

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

REFLOW SOLDERING

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

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

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 OC.
The most economic method of soldering is a process in which all different components are soldered
simultaneously for example SOT-23 or SOT-82 devices, capacitors and resistors.

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

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

The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves
something to be desired the same effect can result in undesirable shifts; particularly if the soldering
areas on the substrate and the components are nct concentrally arranged. This problem can be solved
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect {see Figs
4 and 5).

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

August 1980 1



SOLDERING

RECOMMENDATIONS

IMMERSION SOLDERING

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

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

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

HAND SOLDERING

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

1. It is time-consuming and expensive.

2. The device cannot be positioned accurately and therefore the connecting tags may come into contact
with the substrate and damage it.

3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation.
4. The envelope may be damaged by the iron.

7282785
300 T I 11
1T , Tb max
T % 7 Z
(°c) ZZ
W solder flow
- % area
200 [ 7 al
= K
b
!
100 H
0 :
0 i0 t(s) 20

Fig. 1 Device temperature during immersion soldering.

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

a = free convection cooling; b = forced cooling.
Th max = maximum bath temperature (280 9C).
Tm = melting temperature of solder (179 OC).

August 1980



SOT-23 and SOT-89 SOLDERING

RECOMMENDATIONS
300 TTT TT T 7279;2:)'1] a = free convection cooling.
7 ; ; LA T max b = permissible forced cooling.
T 7 Ti max = Maximum lead or tab temperature =
(°c) 285 °C.
solder flow area a- Tm = Melting point of the solder is 179 ©C.
N Tamb =25 9C.
200 H-#2 X
- DA77 T Time of heat supply:
f without preheating max. 14 s
b_l|| with preheating max. 10 s
Maximum time of preheating 45 s
100
l
]
|
I
Fig. 2 Reflow soldering without preheating.
0
0 10 t (s) 20
7279121.1
300 T T T 11 [
/s 74 72 7.7 e Tlmax—' |
T %%
(°c)
solder flow #
area z
a
200 4 =
T max r74 KLYy 7as ey az Tm E
- -
b
N
100
§preheating
% area
0
40 50 60 70 t(s) 80

Fig. 3 Reflow soldering with preheating.
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SOLDERING
RECOMMENDATIONS

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

—1 0’95 1

l<— 1,9 —~———|

7279123

Fig. 4 SOT-23 pattern.

Dimensions in mm

’

’q—— 1,6 ———’<— 1.5 ——»'
X . 7279122

Fig. 5 SOT-89 pattern.
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THERMAL CHARACTERISTICS OF SOT-23 ENVELOPES

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

2L

7289072
Fig. 1.

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

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

junction

Rthj-t
tab

Rthj-a [] Rtht-s

soldering

points

Rths-a

——— ambient

7289073

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

board.

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

Rth j-a = Thermal resistance from junction to ambient.
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Heat transfer directly from envelope to ambient
This depends on the difference between the temperatures of envelope and the surroundings.

When the

device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in

relation to the heat flow via leads and substrate.
Thus the thermal model can be as in Fig. 3.

l junction
Rthj-t
I tab
Rtht-s
soldering
points
Rths-a
r ambient
7289077

Fig. 3 Basic thermal model.

Heat transfer from junction to tab

This is an internal heat transfer and has been measured for SOT-23 envelopes. In general it is:

for high-frequency transistors

for low-frequency and switching transistors
and also for low power diodes

for low-frequency medium-power transistors

Heat transfer from tab to soldering points

This value has also been measured for SOT-23 and
for all types of semiconductors in this envelope is

Heat transfer from soldering points to ambient

60 K/W

50 K/W
30 K/W

260 K/W

This depends on the shape and material of tracks and substrate. In figures 4 and 5 standard mounting

conditions are given to set up the maximum power ratings for SOT-23 encapsulation.
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Thermal characteristics of SOT-23 envelopes

ceramic
substrate

Cu leads 20mm

infinite heatsink or plug 7289075

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

200 7289076
Rths-a o
(K/W) A
100 [
| N
|
|
50 l TI I~
i }
|
| |
i T
| I
20 | |
I I
I |
| |
10 1 i
0,1 0,2 0,5 1 2 area (em?) 5 10
Fig. 5 Thermal resistance.

Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 7 mm x 5 mm x 0,6 mm for
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all
diodes in SOT-23 encapsulation.

Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 15 mm x 15 mm x C,6 mm for
the maximum rating of low-frequency medium-power semiconductors.
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The values for the thermal resistance from junction to tab, and tab to soldering points, are mentioned
on page 2 and Fig. 5. .
The formula for devices in SOT-23 with one crystal can be generalized:

Tj=P(Rthjt* Rth ts* Rth s-a) * Tamb

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

The formulae for devices with two crystals (double diodes) are:
Ttab = Ptot " (Rth t-s ¥ Rth s:a) + Tamb = Ptot (260 + 120) + Tomy,
Tj1 =(P1xRth jt) + Teap = P1 - 50 + Tygp
T2 = (P2XRih j.t) + Trap = P2 - 60 + Tigp,

As mentioned on page 2:

Rth j-t for dicdes is 50 K/W.

Rth s-a (area 7 mm x 5 mm x 0,6 mm) = 120 K/W.

Rh t-s for all semiconductors in SOT-23 = 260 K/W.
Thus:

Tj1 =50 Pq + 380 Py + Tamp-

Tj2 = 50 P2 + 380 Pio¢ + Tamp-
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BAS16

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE

Silicon epitaxial high-speed diode in a microminiature plastic envelope. It is intended for high-speed

switching in hybrid thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM max 85 V
Repetitive peak forward current IERM max. 250 mA
Junction temperature TJ max. 175 ©°C -
Forward voltage at Ig = 50 mA VE < 1,0V
Reverse recovery time when switched from
IF=10mAtolg =10mA; R =100 £;
measured at IR = 1 mA trr < 6 ns
Recovery charge when switched from
IF=10mAto VR =5V; R =500 2 Qg < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAS16 = A6
2,9
28 e 2
0,115 -— 19 _»'
\0,08 5 | 0,95 |= ! 3 7268338
' /A ' ’ N
o' 2 I |
0,4 L
4 ' ! ! ] I
1.3 25
o <02 : 1,2 21 _
0,1 | —-—
= —_
\ 2 =
- 8?2 - ——(’]43|<— 7266908.4
1,2 0,37
08
See also Soldering recommendations.
w K}une 1980 1



BAS16

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse voltage

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

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

Junction temperature

THERMAL CHARACTERISTICS *
Tj=Px (Rthj-t * Rtht-s * Rths-a) * Tamb

Thermal resistance
From junction to tab
From tab to soldering points

From soldering points to ambient **

CHARACTERISTICS
Tj= 25 OC unless otherwise specified.

Forward voltage

lg=  1mA
Ig= 10mA
Ig= 50 mA
Ig = 150 mA

Reverse current
VR=25 V;Tj =150 0C
VR=75V
VR=75V; T]- =1500C
Diode capacitance
VR=0;,f=1MHz
Forward recovery voltage (see also Fig. 2)
when switched to I = 10 mA; tp = 20 ns

Reverse recovery time (see also Fig. 3)
when switched from Ig = 10 mA to Ig = 10 mA;
Ry =100 ; measured at Ig = 1 mA

Recovery charge (see also Fig. 4)
when switched from I =10 mAto VR=5V;
R =500 Q

VR
VRRM

'F(AV)
IF
IFRM
Tstg

Tj

Rthjt
Rth t-s
Rths-a

max. 75
max. 85
max 250
max. 250
max. 250
-65 to +175
max. 175
= 50
= 260
120

< 715
< 855
< 1000
< 1250
< 30
< 1
< 50
< 2
< 1,75
< 6
< 45

mA
mA
mA
oc
oc

K/wW
K/wW
K/w

mV
mV
mV
mV

ns

pC

4 Measured under pulse conditions. tr S 05 ms. Ig(ay) =180mA, t(ay) < 1ms, for sinusoidal opera-

tion.
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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BAS16

Silicon planar epitaxial high-speed diode

i, &k 4500
L Ve
Rs=500 oscilloscope
R;i=500
t
72613201
input signal output signal

7261327

Fig. 2 Forward recovery voltage test circuit and waveforms.

forward pulse rise time = t, = 20 ns; forward current puise duration tp = 120 ns; duty

factor = 6 = 0,01. -~

Oscilloscope:  rise time = t, = 0,35 ns.
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

Input signal:

roTTTTTT T
‘% | IT
—|—| +
| F @ trr
¥ i t
Re=500 é ) DUT. } sampling

| I oscilloscope ﬂ

V=V« I¢ xRg e I —— Ri=500 Ig*
r2s13200

[

7261328

output signal

input signal

Fig. 3 Reverse recovery time test circuit and waveforms.

Input signal:  reverse pulse rise time = t. = 0,6 ns; reverse pulse duration = t; = 100 ns; duty
factor =6 =0,05. * t, up to Ig = 1 mA. '

Oscilloscope: rise time = t, = 0,35 ns.
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance).

[SAVAS 01

Re= 50000
oscilloscope
kQ 1R z10M0 w—
V=Vg+I¢-Rg —_—
7273212 ‘DUtFUt scgnul 72630863 =
Fig. 4 Recovery charge test circuit and waveform.
D1 = BAW®S2; D2 = diode with minority carrier life time at 10 mA: <200 ps
input signal
Rise time of the reverse pulse t = 2 ns
Reverse pulse duration ty = 400 ns
Duty factor 5 = 0,02
Circuit capacitance C < 7 pF (C = osciiloscope input capacitance + parasitic capacitance).
March 1978 3



BAS16

300

(mA)

200

100

10

7265148.1 7Z265149.2
1,5
Tj=25°
VE
typ max (V)
1
1 1
I
it = =11
1 = =11 100 mA
I =
L N~
I N~
-
~
] I~ J
0,5 < 10
q N 1
A = I
I i
14 !
. !
0,17
7 0 [
0 T Vev) 2 100 T15(°c) 200
Fig. 5. ' Fig. 6 Typical values.
7Z78312:1 300 7282716
g y F(AV)
Vg = 75 V4 L LA/
R 21U/ (mA) N
b4 \
> 7 A
. 200 S
A175V
/ \
4, 4
max
£ \
N\
/ \
25V
100 \
/ N\
A \
A 3
tvp 2 7tvp N\
\
0 / 0
100 Tj(OC) 200 0 100 Tamb (°C) 200
Fig. 7. Fig. 8 Current derating curve.
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BAS17

LOW VOLTAGE STABISTOR

Silicon planar epitaxiél diode in SOT-23 envelope. This diode is intended for low voltage stabilizing
e.g. bias stabilizer in class-B output stages, clipping, clamping and meter protection.

QUICK REFERENCE DATA

Repetitive peak forward current IERM max. 250 mA
Storage temperature Tstg —65 to + 150 ©OC
Junction temperature Tj max. 150 ©°C
Thermal resistance from junction to ambient Rthja = 0,62 K/mw
Forward voltage
Ig=0,1mA Vg 610 to 690 mV
Ig= 1,0mA Vg 680 to 760 mV
Igp= 10mA VE 750 to 830 mV
Ig =100 mA VE 870 to 960 mV
Diode capacitance
VR=0;f=1MHz Cq < 140 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. ) .
Marking code
BAS17 = A91
29
28
0,115 - 1,9 —»
L fa P
) B N1 VN e
i * r— T T ‘
1.3 25
| <02 1,2 2.1
0,1
\ |
0,85
- 0,75 - —»0’434— 7266908.4
- ;l)zg - 0,37

See also chapter So/dering Recommendations.
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BAS17

HHH]

RATINGS

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

Repetitive peak forward current
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a ceramic substrate of
7mm x5 mm x 0,5 mm

CHARACTERISTICS
Tj = 25 OC uniless otherwise specified
Forward voltage

Ig=0,1mA

Ig=1,0mA

Ip= 50mA

IF= 10mA

Ig =100 mA
Reverse current

VR=4V
Temperature coefficient

IE=1mA

' Diode capacitance

VR =0; f=1MHz

IFRM
Tstg

Tj

Rth j-a

max. 250
—65 to + 150
max. 150

= 0,62

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

typ. -1,8

< 140

mA
oC
ocC

K/mw

mV
mV
mV
mV
mV
KA '
mV/K

pF

December 1979



Low voltage stabistor ‘ BAS17

102 7262816.1A
Tj=25°C i FH{BAS17
I/
'r
(mA)
mn/ }max
10 1
7
|
]
1 f
¥
]
|
1077
025 05 075 1 1,25
Vg (V)

Fig. 2 Forward current as a function of forward voltage.
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BAS1Y
BAS20
BAS21

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

Silicon epitaxial high-speed diodes in a microminiature plastic envelope. They are intended for switching

and general purposes.

QUICK REFERENCE DATA

BAS19 | BAS20 | BAS21

Continuous reverse voltage VR max. 100 | 150 ! 200 Vv
Repetitive peak reverse voltage VRRM max. 120 200 250 Vv
Repetitive peak forward current IERM  max. 625 mA
Junction temperature TJ- max. 150 oC
Forward voltage at | = 100 mA VE < 1 Y
Reverse recovery time when switched from
IF=30mAto g =30 mA; R| =100 Q trr < 50 ns
measured at Ig = 3 mA
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAS19 = A8
BAS20 = A81
209 BAS21 = A82
2,8
0,115 - 19 —» ] ,
\0,085 | 0,95 = l n.c

7268338
3

l )
* | |L02 : }g %?
0,1 | ¥
_\ 5
- ggg _’(')4:!14— 7266908.4
- (1),% - 0,37

See also Soldering recommendations.
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BAS20
BAS21

RATINGS

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

Continuous reverse voltage
Repetitive peak reverse peak

Average rectified forward current (1)
(averaged over any 20 ms period)

Forward current (d.c.)

Repetitive peak forward current

Storage temperature

Junction temperature

Total power dissipation up to Tamb = 25 °C

THERMAL RESISTANCE

From junction to ambient
mounted on a ceramic substrate
of 7 mm x 5 mm x 0,5 mm

CHARACTERISTICS
TJ- = 25 OC unless otherwise specified.
Forward voltage
IF =100 mA
Ig = 200 mA
Reverse breakdown voltage (1)
BAS19; IR = 100 uA
BAS20; IR = 100 uA
BAS21; IR = 100 uA (2)
Reverse current
VR = VRmax
VR = VRmax: T; =150 °C
Differential resistance
Ig =10 mA
Diode capacitance
VR =0;f=1MHz
Reverse recovery time (see Figs 2 and 3)

VR
VRRM max.

'F(AV) max.
max.

I

IFERM max.

max.

Tstg
Tj

Ptot max.

max.

Rth j-a

VE

V(BR)R
yV(BR)R
V(BR)R

IR

rdiff

Cq

when switched from IF =30 mA to IR =30mA;

Ry =100 £; measured at IR =3mA

1.

(1) Measured under pulse conditions; Pulse time = tp < 0,3 ms.
0 avoid excessive dissipation and voltage

{2) At zero life time, measured under pulse conditions t

limited to 275 V.

BAS19 | BAS20 | BAS21

100 150
120 200

200
200
625
—65 to + 150
150
200

VVV AN A

ANA

typ.

A

200
250

0,62

1,0
1,256

120
200
250

100
100

o1
[«

\
\

mA
mA
mA
oc
ocC
mW

oC/mw

< <<

nA
MA

Q

pF

ns
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Siticon planar epitaxial high-speed diodes

l BAS19
BAS20
k\ BAS21

Rg=500 sampling
oscilloscope
R;=500

| }

PR

Fig. 2 Test circuit.

Input signal

total pulse duration tp(tot) =2 1S

duty factor & =0,0025

rise time of reverse puise tr =06ns

reverse pulse duration P =100 ns
Oscilioscope

rise time tr =0,35ns

circuit capacitance™® C < 1pF

*C = oscilloscope input capacitance + parasitic capacitance.

tpitot) ——

r

a
' A

input signal

7273201

|

output signal

Fig. 3 Waveforms; IR =3 mA.
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DRAO Y

BAS20
BAS21
Tamb =
7282319
00 0,
2 1A 25°C IF —m IFRM
1 I
pe— 0 FIAV)
> 50°C J
'Fiav) 7 = LT
(mA) ] —— - b=
A —— A75°C  t<05ms
/ +TF
/‘/
e
100 : T = 100°C
/ —
r et
l 0
/ 1 125°C
=
/ ___-—--"" -
0
0 0,5 5 1

Fig. 4 BAS19; maximum permissible average rectified forward current for pulse operation as a function

of the duty factor at Vg = 100 V.

1000 7282320
'FRM
(mA)
WA
500
\_\
\ \
\ \\\ NG
TN N
N e ~ ~ —~ Tamb =
I~ o
N - I~ 250C
~ P~ —
\ — e —— 5000
] ~— 75°C
[ t—r— 1000C
— 125°C
0
0 0,5 5 1

M 'FRM

]
I-L

—|~

Fig. 5 BAS19; maximum permissible repetitive peak forward current for pulse operation as a function
of the duty factorat Vg = 100 V.
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BAS19

Silicon planar epitaxial high-speed diodes BAS2O
BAS21
200 7282321 ;—afgb =
5°C | l
| I FIll 'FRm
7 - 1
F(AV)
=1~ r _A50°C 0 -
T - - —E"
'F(AV) T =" T .
(mA) =1 A o
T 75°C t<0,5ms
LT =1
"] r
100 | = 100°C
f— =T /_i
/ R
[ T Lt o
o - 125°C
i l{i’
/ ="
Lt T
et 1 d- -
0
0 0,5 5 1

Fig. 6 BAS20/21; maximum permissible average rectified forward current for pulse operation as a
function of the duty factor.

7282322
1000 |
F ‘l D'FRM
'FRM 't*IT
(mA s 5=L
mA) . 5 T
t<0,5ms

P s sl
Ly
o Lo
=1
=

500

\\‘-
\ \

W3
ul L\\ \§\ \\\\\\ < 1
| \ NN
N NS TS
1 \ N Ao = Tamb=
\\ \‘\ S ‘\§:\ f‘...‘ 2500
N SR T == 50°C
\ I 75°C
D e ey gy 100°C
0 125°C
0 0,5 5 1

Fig. 7 BAS20/21; maximum permissible repetitive peak forward current for pulse operation as a
function of the duty factor.
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BASTY

BAS20
BAS21
282316
300 7282315 300 . 7 1
' @@
|
F(AV)
' 'F(Av) iz
{mA) (mA) <—-——-T_-—»l
T<20ms
200 G 200
N VRrM up to T
|| 120V (BAS19)
- A 200V (BAS20} -
| N 1250V (BAS21) 11
) L N
100 N 100
\
N\
|
0 0 -
0 100 T, . (°C) 200 0 100 7,5 (°C) 200
Fig. 8. Fig. 9.
7282317
300
VR
(V)
Fig. 8 Maximum permissible continuous
521 forward current as a function of the
200 BA ambient temperature.
A\
i
BAS20 Fig. 9 Maximum permissible average
s 1 rectified forward current as a function
i \ of the ambient temperature.
= BAS19 »
100 Fig. 10 Maximum permissible continuous
reverse voltage as a function of the
\ ambient temperature.
\
\
\
0
0 100 Tamb (°C) 206
Fig. 10.
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BAS19

Silicon pianar epitaxial high-speed diodes BA820
BAS21
102 7282318 7262309.1
{ T T
y4 T=25 °c
'r ~ 1000 — =T, =150°C
(uA) y
1
pe / F
v 7
7 7 750
y
max/ 7-typ
7 typ +—tmax
/ Nl 1
1 » Yl
7 - 500 /17
7 Ll
) y FiN/
/ ; 14
s f 7 ¥
10—1 Z / /
250 ot
/ q
7 4 '
VAVY,
/ £ 4 /
ot
o
1072 0 =<l
0 50 100 _ 150 0 05 Tovevy 15
Tj (°C)
Fig. 11. Fig. 12.
1,5 7Z72410
typ. values
1]
EEEE
Ve n. Ir = 625 mA -
V) =
Fig. 11 Continuous reverse current as a
function of the junction temperature.
1 oy
TR0
= ! Fig. 12 Forward current as a function
- 100 mA - of forward voltage.
' -
= -
S . -
. Fig. 13 Forward voltage as a function -
=10 mA - of the junction temperature. -
0,5 -~
a
0 100 Tj (°c) 200
Fig. 13.
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WM\ 1T

BAS20
BAS21
2 72623121 103 72623101
f =1MHz Tj=25°
Cy T;=25C
{pF) Tdiff
Q)
15
T typ 10?
\N
...\
1 \\
™
N
N typ
10
0,5 N
\\
N
AN
0 1
107" 1 10 Vg (V) 1 0 Ie(mA) 102
Fig. 14. Fig. 15.
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BAT17

SCHOTTKY BARRIER DIODE

Silicon epitaxial diode in a microminiature plastic envelope. Intended for u.h.f. mixer and fast switching
applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 4 v
Forward current (d.c.) Ig max. 30 mA
Junction temperature Tj max. 100 °C
Thermal resistance from junction to ambient Rthj-a = 0,62 °C/mwW
Forward voltage at Ig = 10 mA VE < 600 mV
Diode capacitance at Vg = 0; f = 1 MHz Cq < 1,0 pF
Noise figure at f = 900 MHz F < 8,0 dB
MECHANICAL DATA Dimensions in mm Marking code
BAT17 = A3
Fig.1 SOT-23.
2,9 1 )
n.c.
0,115 P 1 9 ——
\0'085 0,95 3 7268338
B/ L
o
0,4 l T
4 ' l ! }
13 25
-~ |02 - 12 21
o1 | i
\ i
~|085 [
0,75 "0 434- 7266908.4
1,2 0,37
- 0,8 -—

See also Sol/dering recommendations.
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BAT17

RATINGS

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

Continuous reverse voltage VR max. a4V

Forward current (d.c.) Ig max. 30 mA
Storage temperature Tstg -65 to +100 °C
Junction temperature Tj max. 100 ©C

THERMAL RESISTANCE

From junction to ambient mounted on a ceramic
substrate of 7 mm x 5 mm x 0,5 mm Rthj-a = 0,62 °C/mw

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Reverse current
VR=3V IR < 0,25 uA

VR=3V,; Taymp=60°C IR < 1,25 pA
Reverse breakdown voltage

IR =10 nA V(BR)R > 4 vV
Forward voltage

Iz =0,1TmA Vg < 350 mv

Ig=10mA VE < 450 mV

Ig= 10 mA _ VE < 600 mV
Diode capacitance

VR=0;f=1MHz Cq < 1,0 pF
Noise figure at f= 900 MHz * F < 8,0 dB
Series resistance at f = 1 kHz

Ig=5mA 1)) < 15 Q

* The local oscillator is adjusted for a diode current of 2 mA. I.F. amplifier noise Fjz = 1,5 dB;
f =35 MHz. .
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Schottky barrier diode

BATI7

102 7277645
'F
(mA) L~
A
10
Z
4
A
,/
Vi
//
1 l/
Vi
7
10~
300 400 500 600
VF (mV)

Fig. 2 Typical values.
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BAT18

SILICON PLANAR DIODE

Switching diode in a microminiature plastic envelope. Intended for thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage

Forward current (d.c.)

Junction temperature

Diode capacitance at f = 1 MHz
vr=20V

Series resistance at f = 200 MHz
IF=5mA

VR max.
Ig max.
T; max.
typ.
Cq <
typ.
o WP

35V
100 mA
100 °C

0,8 pF
1,0 pF

05 Q
0,7 Q@

MECHANICAL DATA
Fig. 1 SOT-23.

0,6
0,4

See also So/dering recommendations.

0,1

Dimensions in mm

Marking code

BAT18= A2

nc.

7266908.4
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BAT18

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 mounted on a ceramic
substrate of 7 mm.x 5 mm x 0,5 mm

CHARACTERISTICS

TJ- = 25 OC unless otherwise specified
Forward voltage at I = 100 mA

Reverse current
VR=20V

VR =20V,‘T]’=600C
Diode capacitance at f = 1 MHz

VR=20V

Series resistance at f = 200 MHz

IE=5mA

VR max. 35
IE max. 100
Tstg ~55 to +100
Tj max. 100
Rth ja = 0,62
VE < 1,2
IR < 100
IR < 1

typ. 0,8
Cq < 1,0

typ. 0,5
D < 07

mA
cC
oC

OC/mw

nA
MA

pF
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Silicon planar diode

BAT18

2 7277663
10 717
(mA) 7
/
10 AL/
7 7
O T©
sl o
> KRS
1 }// /
f i
7
i
A
Y, /
/Y
10—1 / /
0,5 0,6 0,7 0,8 0,9
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Fig. 2 Typical values.
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BAT18

3 7267460.1A
° f =200 MH
(n) = z
T=25°C
2
\
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N -
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Fig. 6.
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BAV70

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAV70 consists of two diodes in a microminiature plastic envelope. The cathodes are commoned
and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage

Repetitive peak reverse voltage

Repetitive peak forward current

Junction temperature

Forward voltage at | = 50 mA

Reverse recovery time when switched from
Ig=10mAtoIg =10mA; R =100 2;

measured at Ig = 1 mA

Recovery charge when switched from
IF=10mAtoVR=5V; R =500

VR
VRRM
IFRM

VE

trr

max. 70 Vv
max. 70 V
max. 250 mA w—
max. 175 0C «=—

< 1,0 v -—
< 6 ns
< 45 pC

MECHANICAL DATA
Fig. 1 SOT-23.

0,115
\0,085

i as

06
0,4 [:-J/
4

0,2
0,1

&=

=

0,85
0,75
1.2
0.8

$

Dimensions in mm

29

2,8

—+| 0,95 |«

B

S
|

‘ }
13 25
- 12 21
| i
3
"’0'434_ 7266908.4
0,37

See also Soldering recommendations.

Marking code
BAV70 = A4

7267150
3

‘w (June 1980



BAV70

{HHE

RATINGS {per diodej

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

Continuous reverse voltage Vg
Repetitive peak reverse voltage VRRIVI
Average rectified forward current®

(averaged over any 20 ms period) 'F(AV)
Forward current (d.c.) g
Repetitive peak forward current 'FRM
Storage temperature Tstg
Junction temperature T:

]

THERMAL CHARACTERISTICS*

Tj1 = P1 (Reh jt) + Ttap

Tj2z = P2 (Rthjt) + Trap

Tiab = Piot (Rth t-s * Rth s-a) + Tamb
Thermal resistance

From junction to tab Rth it
From tab to soldering points Rih t-s
From soldering points to ambient** Rth sa

CHARACTERISTICS (per dicde)
T;=25 OC unless otherwise specified

Forward voltage

iF: 1 mA VF
le= 10mA Ve
Reverse current
= . = [s]
VR«ZEV,TJ-—'!SO c IR
VR:.]OV lR
= ST. = o
VR =70V;T;=150°C IR

Diode capacitance
VR =0;f=1MHz Cq

Forward recovery voltage when switched to

IF=1OmA;tr=20 ns Ve

4 Measured under pulse conditions : puise time t. < 0,5 ms.

For sinusoidal operation 'F(AV) =180 mA; averaging time Hay) <1 ms.
* See Thermal characteristics in chapter GENERAL.
**Mounted on a ceramic substrate of 7 mm x 5 mm ~ 0 i

max. 70
" max. 70
max. 250
max. 250
max. 250
—65to+ 175
max. 175
= 50
= 260
= 120
< 715
< 855
< 1000
< 1250
< 60
< 5
< 100
< 1,5
< 1,75

\
\

mA
mA
mA
oc
oc

K/W
K/W
K/w

mVY
mV
mV
mV

uA
uA
uA

pF

\%
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Silicon planar epitaxial high-speed diodes J L BAV70

v

1 5 1 T )
. kD 4500 0% i
Ver
Rs=500 oscilloscope
R;=500 10%
. _;.lt f—tp —— t t
1 3 T et

T 7261327 input signal output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

Input signal : Rise time of the forward pulse t, = 20 ns; Forward current pulse duration tp =120 ns;
Duty factor 6 = 0,01
Oscilloscope : Rise time t. = 0,35 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Reverse recovery time when switched from
IF =10 mA to IR =10 mA; RL= 100 Q;

measured at Ig = 1 mA ) Tpp < 6 ns
R 1 s -
@,p _f_! ; L3 CON P
Rg=500 »r : = TIF DT, 4 sampling ’ —-l
| I i oscilloscope
VVerTe xR . Ri=500 " 0% /I—I N
L = ] 7261326 input signal output signal
Fig. 3 Test circuit and waveforms; reverse recovery time.
*)ig=1mA
input signal : Rise time of the reverse puise t, = 0,6 ns; reverse puise
duration tp = 100 ns; duty factor § = 0,05
Oscilloscope : Rise time t, = 0,35 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Recovery charge when switched from
lp=1CmAto Vg =5V; R =500Q Q < 45 pC
D.UT D1
D)o G0
[ OO ] 1
Rg=s000 ; ‘ illoscope
. 100 oscil
L te . CD wotT ¢ Lo | rzomn
V=Vg +1eRg 14 3 A
I 7273212 output signal 72690861 -
Fig. 4 Test circuit and waveform; recovery charge. E
D1 = BAWG2 =
D2 = diode with minority carrier life time at 10 mA: < 200 ps
input signal : Rise time of the reverse pulse = t. = 2 ns; Reverse pulse duration = tp =400 ns;
Duty factor = 8 = (,02
Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance)
T
‘1 ’T
’ 3

| | June 1980
Pl
|



BAV70

300 7265148.1 15 7265149.2
Tj=25°C '
= Vg
(mA) typ '1 max (V)
L)
U
200 .' 1
! T~ le=
J S~ 11 100mA
1IN ™~
-~
Il -~
- .
117 ] .
~
100 1T 0,5 [ - 10
A ™~ |
e -~ T
u 3 1‘_1
X !
0,11
, I
0 d 0 '
0 1 VE (V) 2 0 100 T (°cy 200
Fig. 5 Fig. 6
7265147.
105 147.2 300 L I 7282717.1
|
IR) 4 IF(AV)
(nA = Y.V
VR 70\// % (mA)
104 o / N
F max = 7
20V 200 \
y
3 /
10 Fi N \
AN \
f25Vv N- N\
: 100 N- ¢
102 ANEA)
y A 'l “‘
N
- typ 4/ typ NN
//) MX
‘\
10 4 0
0 100 7;(°c) 200 0 100 T, (°C) 200

Fig. 7 Fig. 8 ~— single diode
————— double diode, equaily loaded.
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BAV99

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAV99 consists of two diodes in a microminiature plastic envelope. The diodes are connected in
series and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current

VR max. 70 V
VRRM max. 70 V
IERM max. 250 mA

Junction temperature Ti max. 175 OC <—
Forward voltage at | = 50 mA VE < 1,0V
Reverse recovery time when switched from
IF=10mAto Ig =10 mA; R|_=100 &;
measured at Ig = 1 mA try < 6 ns
Recovery charge when switched from
IE=10mAto VR =5V; R =500 Qg < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAV99 = A7
2,9
2,8
0,115 - 1,9 —
\0,085 _>‘ 095 [=
{ /A - B I
0.6 57 D;P L2
04 f_ | ; J 1—-64—@- 2
1.3 25
- __0,2 ' 1,2 21 3 7267148
0,1 | V
\ i | -
- 8?2 - —>(l)4:‘3<— 7266908.4
- 12 | 0,37
0,8

See also Sol/dering recommendations.
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BAV99

RATINGS (per diode)

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

Continuous reverse voltage
Repetitive peak reverse voltage

Average rectified forward current 4
(averaged over any 20 ms period)

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

Junction temperature

THERMAL CHARACTERISTICS *
Tj1="P1 (Rthj-t) + Ttab

Tj2="P2 (Rthj-t) + Teab

Ttab = Ptot (Rth t-s + Rths-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient **

CHARACTERISTICS (per diode)
T = 25 OC unless otherwise specified
Forward voltage

Ig=1TmA

IF=10mA
Ig=50mA
Ig =150 mA

Reverse current
VR=25V; Ti =150 0C
VR=70V
VR=70 ViTj= 150 °C

Diode capacitance
VR=0;f=1MHz

Forward recovery voltage when switched to
IF=10mA;t, =20ns

4 Measured under pulse conditions: pulse time t, < 0,5 ms.

VR
VRRM

IF(AV)
I
IFRM
Tstg

Tj

Rthj-t
Rth t-s
Rths-a

VF

VE
VE

IR
IR
IR

Cd

Vir

For sinusoidal operation I (ay) =150 mA; averaging time tav) < 1 ms.

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm

max. 70
max. 70
max. 250
max. 250
max. 250
—65 to +175
max. 175
= 50
= 260
= 120
< 715
< 855
< 1000
< 1250
< 30
< 2,5
< 50
< 1,5
< 1,75

mA
mA
mA
oc
oC

K/wW
K/w
K/wW

mV
mV
mV
mV

MA
uA
uA

pF
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Silicon planar epitaxial high-speed diodes BAV99

I, K0 4500 : v
80%
Vee
Rs=500 oscilloscope
m DT, Ri=500
10%
I 1 S—
Tze1327 1261291
input signal output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

Input signal:  Rise time of the forward pulse t, = 20 ns;
Forward current pulse duration = tp= 120 ns. Duty factor =§ = 0,01.
Oscilloscope: Rise time t, = 0,35 ns.
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance}.
Reverse recovery time when switched from '
IF=10mAto Ig =10 mA; R = 100 £;
measured at Ig = 1 mA ter < 6 ns

_.! )
% 10%
4 sampling

oscilloscope
R;=500
V=Vg+Ig xR il
AR 0%
[ ] Vr
7261326

72613281
input signal output signal

Fig. 3 Test circuit and waveforms; reverse recovery time.

Input signal:  Rise time of the reverse pulse t, = 0,6 ns *JIgR=1mA
Reverse pulse duration tp= 100 ns. Duty factor & = 0,05.

Oscilloscope:  Rise time t, = 0,35 ns.

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

Recovery charge when switched from

I[E=10mAto VR =5 V; Ry =500 Qg < ' 45pC
O.UT D1
()
/ ]

Rs = 50000

illoscope
v c= 100 oscii
o2 CD 263pF k| Rz10M0

I

V=Vr +I¢ Rs

[

L1
le—— < ——]

output si
7273212 put signal - eer

Fig. 4 Test and waveform; recovery charge.

D2 = diode with minority carrier life time at 10 mA: <200 ps; D1 = BAW62.

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

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

June 1980



BAV39
300 7265148.1 15 7265149.2
Tj=25°C '
IE Vg
(mA) typ max (V)
1
200 n 1
| ~ 'e= 0
[ 1IN - 100 mA {
N -
L ~
. I} -
- T~
JI 17 ™ i
100 T 0,5 - 10
q ™ T
A I
J SN
’ I 1‘ 1
’ T
1 0,11
L, ]
0 0 '
0 1 VE (V) 2 0 100 Tj(OC) 200
Fig. 5. Fig. 6 Typical values.
105 72168030.1 300 7282717.1
'R b
(nA) pARVP 'F(AV)
- A 4 (mA) \
108 VR 70\// {/
e e 200 Y
max 70Vy/
N
74
103 /
[ y 47 4 N
———— 7 \
G Vv kN
e // 25 100 N\ N\
102 '// ARERY
v NA
- typ typ N
10 ! J// I ] | 0 N
0 100 T (°c) 200 0 100 Tamp (°C) 200
Fig. 7. Fig. 8 single diode
———— double diode; equally loaded.
4
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BAWS6

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

The BAW56 consists of two diodes in a microminiature plastic envelope. The anodes are commoned
and the unit is intended for high-speed switching in thick and thin-film circuits.

QUICK REFERENCE DATA (per diode)

Continuous reverse voitage VR max. 70 V
Repetitive peak reverse voltage VRRM  max. 70 V
Repetitive peak forward current IERM max. 250 mA
Junction temperature Tj max. 175 0C =—
Forward voltage at | = 50 mA Vg < 1.0V

Reverse recovery time when switched from
Ig=10mAto Ig =10 mA; R =100 &;

measured at Ig = 1 mA Yy < 6 ns
Recovery charge when switched from
IF=10mAto VR =5 V; R =500 Os < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAWSG = A1
29
2.8
0,115 - 1,9 __a-l
\0,085 | 0,05 |- !
(/A L 4
os =) i
0,4
f ’ T
13 25 T 2
L I 1,2 21
0,1 * 3 7267148
\ i -
085|_| ]
075 st} »0’434— 7266908.4
o 12 | 0,37
0,8

See also Soldering recommendations.
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BAWS6

RATINGS (per diode)

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

Continuous reverse voltage
Repetitive peak reverse voltage

Average rectified forward current 4
(averaged over any 20 ms period)

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

Junction temperature

THERMAL CHARACTERISTICS *
Tj1=P1 (Rthjt) + Ttab
Tj2 = P2 (Rthj-t) + Teab
Ttab = Ptot (Rth t-s + Rths-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient **

CHARACTERISTICS (per diode)
Ti = 25 OC unless otherwise specified

Forward voltage

lg= 1TmA
= 10mA
lg= 50mA
Ig =150 mA

Reverse current
VR=25V; Tj=150 oC
VR=70V
VR=70V;T;=15009C
Diode capacitance
VR=0;f=1MHz
Forward recovery voltage when switched to
IF=10mA;t,=20ns

A Measured under pulse conditions: pulse time tp <0,5ms.

VR
VRRM

IF(Av)
I
IFRM
Tstg

Tj

Rthj-t
Riht-s
Rths-a

VE
VE
VF
VF

IR
IR
IR

Cq

Vir

For sinusoidal operation Ig(avy)= 150 mA;averaging time tay) < 1 ms.

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

max. 70
max. 70
max. 250
max. 250
max. 250
—65 to +175
max. 175
= 50
= 2x 260
= 2x120
< 715
< 855
< 1000
< 1250
< 30
< 2,5
< 50
< 2
< 1,75

mA
mA
mA
ocC
oC

K/w
K/W
K/w

mV
mV
mV
mV

uA
uA
MA
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BAWS56

Silicon planar epitaxial high-speed diodes

i, 1k 4500 .
90%
Rs= ; Vee
52500 oscilloscope
D.UT. R;=500
10%
L tr |e—tp ——> t
Tzene 72613201
input signal output signal

Fig. 2 Test circuit and waveforms; forward recovery voltage.

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

Oscilloscope: Rise time t = 0,35 ns.
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)

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

measured at IR = 1 mA ter < 6 ns
1
| *1., — e,
y#‘—‘ ‘f — 1 10%
Rs=500 7 4 sampling
—I_r oscilloscope
V=Vg+If XRs Ri-son \ 30%
Vi
I I R 72613281

7281326
input signal output signal

Fig. 3 Test circuit and waveforms; reverse recovery time.

) Ig=1mA
Input signal:  Rise time of the reverse pulse t, = 0,6 ns
Reverse pulse duration tp = 100 ns. Duty factor 6 = 0,05.
Oscilloscope:  Rise time t, = 0,35 ns
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance)
Recovery charge when switched from
iF=10mAtoVR=5V;R_=500%Q Qg < 45 pC

: T
Rq=50000
) 100 | oscilloscope
o © Uk} riz1oMa
V=Vg +1-Rg l .

output signal

7213212 72690861

Fig. 4 Test circuit and waveform; recovery charge.

D2 = diode with minority carrier life time at 10 mA: < 200 ps. D1 = BAW62.

Input signal:  Rise time of the reverse pulse t, = 2 ns
Reverse pulse duration tp= 400 ns. Duty factor 6 = 0,02

Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance).
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15 7265149.2
Ve
(V)
1
N e =]
[,
- 100mA
N\ =
T
i
L. e,
.
0,5 < <1101
] \ T
. M
Ty 1 —
+
T
0,1
|
0 |
0 100 Tj (°c) 200
Fig. 6 Typical values.
300 7282717.1
'F(AV)
(mA) 2\
N
200 N
N\
~ SN
N \
100 N
N N\
N N
ey
NAY
s\
I N ]
0 I
0 100 Tamb (°C) 200
Fig. 8 — single diode;

———— double diode, equally loaded.

BAW5S6
300 72651481
> Tj=25°C
e
(mA) typ ,I - max
]
200 I
t
I 14
[N
. Il I,
1 i1
100 |+ VAN
y
7
/i
’ L
I
i
Il
0
0 T veyy 2
Fig. 5.~
105 7268030.1
'R -
(nA) / /://
- /
104 VR=70V //
- 7/
max +—iz+4
- 70\///:/
g
103 /
UV VA f
rmsta /
— 25V
- /I/I
2
102 £/
] Viv4
Yali
v Wty
o LA LT
0 100 Tj (°c) 200
Fig. 7.
4 JunewsoW’(



BBY31

VARIABLE CAPACITANCE DIODE

Silicon planar variable capacitance diode in a microminiature envelope. It is intended for electronic
tuning applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Reverse voltage VR max. 28 V
Reverse currentat Vg = 28 V IR < 50 nA
Diode capacitance at f = 1 MHz
V=25V Cyq 181028 pF
Vp=3
Capacitance ratio at f = 1 MHz M typ. 5
Cyq (VR =25V])
Series resistance at f = 470 MHz
VR = that value at which Cy =9 pF £») < 12 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BBY31 =951
2,9 4 BT
2,8 ne. 2
0,115 - 1,9 —=
\0,085 . 0'95 o I 3 7267147
& ~
0,6 _"7 m 1. 2 m_
0,4
j ] |
1.3 25
- .02 . 1,2 2.1
0,1
\ 3 |
— 8:?,55 -t —-—0,434—- 7266908.4
ol 12 | 0,37
0,8

See also Soldering recommendations.
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BBY31

—= Operating junction temperature

—

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

Continuous reverse voltage

Reverse voltage (peak value)

Forward current (d.c.)

Storage temperature

THERMAL RESISTANCE

From junction to ambient
mounted on a ceramic substrate of
7mm x 5 mm x 0,5 mm

CHARACTERISTICS

Reverse current

VR =28V
VR =28V;Tj=85 oC

Diode capacitance at f = 1 MHz

VR= 1V
VR = 3V
VR =25V

Capacitance ratio at f = 1 MHz

Series resistance

at f = 470 MHz and at that value
of Vg at which Cq = 9 pF

VR
VRM
Ip
Tstg

T;

Rip j-a

max. 28 'V
max. 30V
max. 20 mA
-65 to+100 ©C

max. 85 ©OC

= 0,62 °C/mW

Tj =25 OC unless otherwise specified

IR
IR

Ca
Cq
Cq

Cd(VR = 3V)
Cq(VR =25V)

D

< 50 nA
< 1000 nA

typ. 17,5 pF
typ. 11,5 pF
1,8 to 2,8 pF

typ. 5

< 1,2 @

[y ]

l | March 1978



BBY31

102 7269410.1
typical values
In FH
(nA) T;=85°C
10 —
—
LA
- 25°C
107! P d
>z
A
7
1072
0 10 20 VR (V) 30
104 7269408.1
' typical values
Cq (T
.= o
Cy(Tj=25 C) VR=3V
1,02
— 112V
= 25V
1 et
= -
0,98
0 50 Tj (°c) 100

103 7269407.1
V=28V
'R
(nA) L ]
A2
max/
102 4
/]
Vv
10 =
VI =
vy
typ,
1 v
v ]
1071
0 50 Ti (°c) 100
10-2 7269409.1
n = temperature coefficient of
the diode capacitance
F7pﬁ Tamb = 0 to 85 °C
oc
1073
S
~
N
N
N
N
Nw
10~4
N
1078
1 10 vg(v) 102

March 1978
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BBY31

30 7262751
. T
.d - i
(pF) max £ 1MH§ H
P B Tj=25 °C|}
20 yty‘p AN
H Y
min NP
=
> .
T y
1N
10 .
| N
\L
N H
s
n ‘[-
U
107! 10 VR(V) 102

May 1972



DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

BBY40

SILICON PLANAR VARIABLE CAPACITANCE DIODE

The BBY40 is a variable capacitance diode in a plastic envelope intended for electronic tuning in v.h.f.
television tuners with extended band | (FCC and OIRT-norm).

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 28 Vv
Reverse current at Vg =28 V IR < 50 nA
Diode capacitance at f = 1 MHz
VR= 3V Cq 26 to 32 pF
VR=25V Cyq 4,3t06 pF
Cq (VR= 3V)
Capacitance ratio at f = 1 MHz W 510 6,5
Series resistance at f = 200 MHz
VR is that value at which Cq = 25 pF D < 06 2
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BBY40 = S2
29 1 k-
2,8 nc. 2
0,115 -— 19 —
\0,085 | 0,95 | | 3 7267147
i /A ‘ '
o L el
0,4 P
T T ]
1,3 25
| |<-02 12 21
0,1 ¥
== ]
N 3
0,85
~ 075 0,43<- 7266908.4
- ég - 0,37

See also Soldering recommendations.
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BBY40

HHH

RATINGS

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

Continuous reverse voltage

Reverse voltage (repetitive peak value)
Forward current (d.c.)

Storage temperature

Operating junction temperature

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Reverse current
VR =28V
VR =28 V; Tymp = 60 0C
Diode capacitance at f = 1 MHz
VR= 3V
VR=25V

Capacitance ratio at f = 1 MHz

Series resistance at f = 200 MHz
VR is that value at which C4 = 25 pF

VR
VRRM
'F
Tstg

Tj

IR
IR
Cd
Cq
Cq(VR= 3V)
Cq (VR =25V)

D

max. 28
max. 30
max. 20
—55 to + 100
max. 85
typ. 0,1
< 50
< 500

26 to 32

43t06

5t06,5
typ. 0,4
< 0,6

\
\Y
mA
oC
oC

nA
nA

nA

pF
pF

Q
Q

September 1979



Silicon planar variable capacitance diode

BBY40

10 7277990 10-2 7277991
| T = o 4 n
R amb=60"CT7 pF/pF
(nA) K
1 4 10-3
Il SO
AN
N
V.
25° q
/ ™
/ NP
107! 7/ 10~4 \
< - i ~
- 7 7
<
(]
y /
o //
= 1072 105 5
< 1 10 v (v) 102 1 10 vgi(v) 10
n Fig. 2 Typical values Fig. 3 Temperature coefficient of the diode
E capacitance; Tamp = O to 85 OC.
g 60 7277992
o
S
w (pF) N
>
1h}
0o 40 N
AN
N
\th
20 3
N,
N
“
0
107! 1 10 Vg (V) 102

Fig. 4 f=1MHz; Tamp = 25 °C.

September 1979

3






BCF29R
BCF30.R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise general
purpose applications in thick and thin-film circuits.

QUICK REFERENCE DATA

BCF29 I BCF30

BCF29R | BCF30R

D.C. current gain at Tj = 25 OC h > 120 215

—lg=2mA;—~VgE=5V FE < 260 500
Collector-base voltage (open emitter) -VeBo max. 32 Ve
Collector-emitter voltage (open base) ~VCEQ max. 32 Ve
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up to Tamp = 25 oc Piot max. 350 mW  <s—
Junction temperature Tj max. 175 oC <

Transition frequency at f = 35 MHz
—lc=10mA; -Vgcg=5V fT typ. 150 MHz

Noise figure at Rg = 2 k§2
—lc=200uA; -Vcg=5V;

f=1kHz; B=200 Hz F < 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCF29 = C7
BCF30 = C8
2 9 3
0,115 - 1 g —
O 085 ‘ 0,95 2

i VA

S il ' m'—-— o

) T
1.3 25
o <02 ' 1.2 21
0,1 i BCF29R = C77
= BCF30R = C9
\ 3EH 3
] 085] | _>| L— 7266908.4
0,75 0,43 1
12 |o 0,37
0.8
v,

See also Sol/dering recommendations.
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BCF29;R
BCF30;R

— RATINGS

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

Collector-base voltage (open emitter)

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—lg=2mA

Emitter-base voltage (open collector)

Collector current (d.c.)

Collector current (peak value)

Total power dissipation up to Tamp =25 °C
mounted on a ceramic substrate of
7 mm x 5 mmx 0,6 mm

Storage temperature
Junction temperature

— THERMAL CHARACTERISTICS*

Tj=Px (Rth j-t * Rth ts * Rth s-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS
TJ- = 25 OC unless otherwise specified

— Collector cut-off current
lg=0;,-Vgg=32V
lg=0;-Vcp=32V; Tj =100 °C

Base-emitter voltage
—lc=2mA;-Vgcg=5V

Saturation voltages

~Ig=10mA; -Ig =05 mA

—lc=50mA; -Ig =256 mA

* See Thermal characteristics in chapter GENERAL.

-VeBo
—VcEs

—VcEo
—VEBO
_|C
—lcm

Ptot
Tstg

Tj

Rihj-t
Rth t-s
Rths-a

—lcBo
—lcBo

—VBE

—V(CEsat

—VBEsat

—VCEsat
—VBEsat

** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

max.
max.

max.
max.
max.

max.

max.

typ.

typ.

typ.
typ.

32
32

32

100
200

350
—65 to +175
175

50
260
120

100
10

600 to 750

80
300

720
150
810

mA
mA

mW
oC
oC

K/wW
K/wW
K/wW

nA
uA

mV

mV
mV

mV

mV
mV
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Silicon planar epitaxial transistors

BCF29;R
BCF30;R

D.C. current gain

—lc=10uA; =Vcg=5V hgrg
—lg= 2mA; -Vcg=5V hrg
Collector capacitance at f = 1 MHz
lg=1g=0;-Vcg=10V Cc < 7.0 pF
Transition frequency at f = 35 MHz
—lg=10mA; -Vgg=5V fr typ. 150 MHz
Noise figure at Rg = 2 kQ2
—lg=200uA; =Vcg =5V
< 4 dB
f= :B= F
1 kHz; B =200 Hz typ. 1 dB
7284381.1
A0 T
BEEEREERERRER
- —Veso/—Vees/~VeEo
-V
(V) \
\
\ -
20
\
\
\
r~VEBO
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0 N
0 100 200 Tamb (°C) 300
Fig. 2 Voltage derating curves.
7284382
400
Ptot N
(mW) AN i
N .
N :
200
N -—
N
N
0 N
0 50 100 150 200 Tamb (°c) 300
Fig. 3 Power derating curve.
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BCF29R

BCF30R
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Fig. 6 Typical values of d.c. current gain. —Vgg =5V; Tj =25 0OC,
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Silicon planar epitaxial transistors BCF29,R
BCF30R
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BCF29;R

BCF30R
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BCF29R

Silicon planar epitaxial transistors
BCF30;R
i |L !716803-_1_ 102 —r 7268040
l L 1
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L o
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BCF32;R
BCF33;R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope. They are intended for low level, low noise
general purpose applications in thick and thin-film circuits.

QUICK REFERENCE DATA

BCF32 l BCF33

BCF32R | BCF33R
i .=9250

D.(II. ?J;ren;g.;a\;n at_’l’,5 V25 C X > 200 420

c=2mA;VCE = FE < 450 800
Collector-base voltage (open emitter) Vego — max. 32 vV e
Collector-emitter voltage (open base) Vceo  max. 32 vV e
Collector current (peak value) lem max. 200 mA
Total power dissipation up to

Tamb = 26 °C Piot max. 350 mW <
Junction temperature Tj max. 175 o¢ -~

Transition frequency at f = 356 MHz

Ic=2mA;Vgg=5V fr typ. 300 MHz
Noise figure at Rg = 2 k€2

Ic=200 uA; VCg=5V;

f=1kHz; B=200 Hz F < 4 dB
MECHANICAL DATA : Dimensions in mm Marking code
Fig. 1 SOT-23.
5 BCF32 = D7
9 =
28 BCF33 = D8
0,115 - 1,9 —= 3
\0,085 ! _'. 0,95 |=
I/ ‘ 4 2
06 /i M | 2] :
04 _ _ (—J 11 | ‘ 1
* T | 4 7267145 1
1,3 25 -
I : 12 21
0,1 BCF32R = D77
L‘.:\ 3 t:l l BCF33R = D81
3
e 8?2 et *(I),41‘3‘- 7266908.4 i
1,2 | 0,37 1
0,8
See also Soldering recommendations. e 2
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BCF32;R
BCF33;R

HHIH

—= RATINGS

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

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)
Ic=2mA

Emitter-base voltage (open collector)
Collector current (d.c.)
Collector current (peak value)

Total power dissipation up to Tamb =25 °C
mounted on a ceramic substrate of
7 mm x 5 mm x 0,6 mm

Storage temperature
Junction temperature

—+= THERMAL CHARACTERISTICS*

Tj =P x(Rth j-t* Rth t-s + Rth s-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS
TJ- = 25 OC unless otherwise specified

—= Collector cut-off current
lg=0; Vg =32V
Ig=0;Veg=32V; Tj =100 °C

Base-emitter voltage
Ic=2mA; V=5V

Saturation voltages
Ic=10mA; Ig=0,5 mA

Ic=50mA; Ig=25mA

* See Thermal:characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

VcBo

VCEO
VEBO
Ic
Icm

Ptot
Tstg

Rthj-t
Rthts
Rths-a

IcBO
IcBo

VBE

VCEsat

VBEsat
VCEsat
VBEsat

max. 32
max. 32
max. 5
max. 100
max. 200
max. 350
—65 to + 175
max. 175
= 50
= 260
= 120
< 100
< 10

550 to 700
typ. 120
< 250
typ. 750
tvp. 210
typ. 850

\

\Y
Y
mA
mA

mW

oc

K/w
K/w
K/w

nA
MA

mV

mV
mV
mV
mV

v
mv
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Silicon planar epitaxial transistors

BCF32;R
BCF33;R

D.C. current gain

Ic=10uA; Ve =5V

Ic=2mA; V=5V

Collector capacitance at f = 1 MHz
Ig=1g=0;Vgg=10V

Transition frequency at f = 35 MHz
Ic=10mA; V=5V

Noise figure at Rg = 2 k§2
Ic =200 uA; Vg =5V
f=1kHz; B=200 Hz

40

(V)

20

400

tot
(mW)

200

Fig. 3 Power derating curve.
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BCF32:R
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Fig. 6 Typical values d.c. current gain. Vo =5 V; Tj =25 0C.
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BCF32R

Silicon planar epitaxial transistors

BCF33.R
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BCF32R

BCF33;R
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Silicon planar epitaxial transistors BCF32;R
BCF33:R
68032.1 |
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L[] Veg=20V /-
10 Ig=I.=0 Icso 7
f=1MHz (nA) /
T,=25°C /
Ce /
(pF) 102 "/
V4
75 ,[
: y
typ
0 /
5 | v
\
\ /
N 1 =
25 \\ =
- 7
/
0 107
0 10 20 V¢g(V) 30 0 50 100 Tj(OC) 150
Fig. 11. Fig. 12.

w August 1980






BCF70; R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise applications

in thick and thin-film circuits:

QUICK REFERENCE DATA

D.C. current gain at Tj = 25 ocC

215

>
—Ilg=2mA; -Vcg=5V hgg < 500
Collector-base voltage (open emitter) -VcBo max. 50 Vv
Collector-emitter voltage (open base) -VCEO max. 45V
Collector current (peak value) -lcm max. 200 mA
Total power dissipation up to Tymp =25 °C Ptot max. 350 mW
Junction temperature Tj max. 175 °C
Transition frequency at f = 35 MHz
—lg=10mA; -Veg =5V fr typ. 150 MHz
Noise figure at Rg = 2 k2
—lg =200 uA; —Veg=5V;
f=1kHz; B =200 Hz F < 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. ) BCF70 = H7
29
2,8 3
0,115 - 1,9 .—->|
\0'085 | 095 |= ! 2
J /as ' _
0,6 m 1 , 2 m T 7Z67146 1
0,4 N GJ ] I J
02 1.3 25
, . 1,2 21
MENE i ‘ BCF70R = H71
\ ;
085|_|
-~ 075" 0’434— 7266908.4 1
-l 12 |- 0,37
08

See also Soldering recommendations.

7278182 5

May 1980



BCF70; R

RN

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) see Fig. 2 - =VeBO max. 50 V
Collector-emitter voltage (Vgg = 0) see Fig. 2 —VGES max. 50 V
Collector-emitter voltage (open base) see Fig. 2

—lg=2mA -VCEO max. 45 V
Emitter-base voltage (open collector) see Fig. 2 -VEBO max. 5V
Collector current (d.c.) —lc max. 100 mA
Collector current (peak value) ' —lcm max. 200 mA

Total power dissipation up to Tamp = 25 °C
" mounted on a ceramic substrate of

7 mm x 5 mm x 0,6 mm Piot max. 350 mW
Storage temperature Tstg —651t0 +175 ©C
. Junction temperature T max. 175 °C

THERMAL CHARACTERISTICS*

Tj=Px (Rth jt * Rthts * Rth s-a) + Tamb

Thermal resistance

From junction to tab Rth j-t = 50 K/W
From tab to soldering points Rih t-s = 260 K/W
From soldering points to ambient** Rihs-a = 120 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified

IE=0;-Vcg=20V;Tj=250°C -lcBO < 100 nA
Tj =100 °C ~lcBo < 10 uA
Base-emitter voltage
—lc=2mA;-Vcg=5V;Tj=25 ocC —VBE 600 to 750 mV
Saturation voltages
= e = _ typ. 80 mV
Ilc=10mA; -lg=0,6mA VCEsat < 300 mV
—VBEsat  typ. 720 mV
—lg=50mA; —lg = 2,6 mA —VCEsat  typ. 150 mV
—~VBEsat  typ. 810 mV

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon planar epitaxial transistors

BCF70: R

D.C. current gain

—lg=10pA; -Vcg =56V hEE typ.
>
~lc=2mA;-Vgg=5V hrg <
Collector capacitance at f = 1 MHz
Ig=lg=0;—Veg=10V Ce <
Transition frequency at f = 35 MHz ‘
—lg=10mA; -Vcg=5V T typ.
Noise figure at Rg = 2 k2
—lg =200 pA; -V =5V <
= ‘B= F
f=1kHz; B=200 Hz typ.
75 7282671
-V
(V)
—Veeo/~Vees
50 t
L
L —Veeo \
25 \
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o I \\
0 100 Tamb (°C) 200
Fig. 2 Voltage derating curves.
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Fig. 3 Power derating curve.
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BCF70; R
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Fig.6 Typical values of d.c. current gain. —V¢cg =5 V; Tj = 25 °C.
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Silicon planar epitaxial transistors
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BCF70; R

200
“Veg=5V
Tj=25°C
fT f=35MHz
(MHz) T N
N
typ#
'
100
V]
e
A
///
A
——
0 -1
10 10 -Ic(mA)
Fig. 9.
7268042
150 TT7]
L1
“Veg =5V
-Ic Tj=25°C
(mA)
100 . P
min-Vgg max -Vgg |
]
¥
]
U
I
Al |
iy
i
50 1 T
1 '}
LN
1IN
(1
Hil
0 y
250 500 750 1000 -Vgg(mV)
Fig. 10.

726804

102

May 1980



Silicon planar epitaxial transistors

BCF70; R
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BCF81: R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level, low noise general

purpose applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Tamp = 256 °C

Junction temperature

D.C. current gain at Tj = 25 ocC
Ic=2mA;Vgg=5V

Transition frequency at f = 35 MHz
lc=10mA;Vgg=5V

Noise figure at Rg = 2 k2
Ic=200 uA; Ve =5 V;
f=1kHz; B=200 Hz

typ.

50 V
45 v
200 mA

420
800

300 MHz

4 dB

MECHANICAL DATA

Dimensions in mm

Marking code

350 mW <
175 °C -

Fig. 1 SOT-23. BCF81 = K9
29 3
2,8
0,115 - 1,9 — 2
\0,085 = 095 |- I
+ //‘ N ! 7267145 1
0,6 ‘7 m 1 )
0,4 frm— I —‘b -
' ' [ =
1,3 25 - =
- < 0.2 , 12 21 BCF81R = K91 =
0,1 | ¥ -
= 3
\ 3]
- 8:?2 - ——0,434— 7266908.4 !
1,2 37 7278181
~ o = 0, )
See also So/dering recommendations.
November 1979 1



BCF81; R

HHI

—

—

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) see Fig. 2 VeBo max. 50
Collector-emitter voltage (open base) see Fig. 2

Ic=2mA Veeo  max. 45
Emitter-base voltage (open collector) see Fig. 2 VEBo  max. 5
Coliector current (d.c.) e max. 100
Collector current (peak value) lcm max. 200

Total power dissipation up to T, = 25 9C
mounted on a ceramic substrate of

7 mm x 5 mm x 0,6 mm Piot max. 350
Storage temperature Tstg —65to + 175
Junction temperature Tj max. 175
THERMAL CHARACTERISTICS*

Tj=Px (Rthjt * Rih t-s + Rths-a) + Tamb

Thermal resistance

From junction to tab Rthjt = 50
From tab to soldering points Rthts = 260
From soldering points to ambient** - Rthsa = 120

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

Ig=0;Veg=20V . lcBO < 100
Ig=0;Veg=20 V;TJ'=100°C lcBO < 10
Base emitter voltage
Ic=2mA;Vgp=5V ~ VBE 550 to 700
Saturation voltages
- RN typ. 120
Ic=10mA; Ig=0,5mA VCEsat < 250
VBEsat typ. 750
Ic =50 mA; Ig=2,5mA VCEsat  typ- 210

VBEsat  typ. 850

- * See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

\

mA
mA

mwW
oc
oC

K/w
K/w
K/w

nA
MA

mV

mV
mV

mV
mV
mV
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Silicon planar epitaxial transistors

BCF81; R

D.C. current gain
Ilc=2mA;Vgg=5V

Collector capacitance at f = 1 MHz
lg=1g=0;Vpgg=10V

Transition frequency at f = 35 MHz
Ic=10mA; Vg =5V

Noise figure at Rg = 2 k2
=200 uA; Vg =5V
f=1kHz; B=200 Hz

AV

hFE

T typ.

F <

typ.

7282672

25

\
\

N

100 Tamb (°C) 200

Fig. 2 Voltage derating curves.

7284382

400
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200

0 50
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Fig. 3 Power derating curve.
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300 MHz

4 dB
1,2 dB
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BCV71; R
BCV72; R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits. '

QUICK REFERENCE DATA

BCV71 ; BCV72

BCV71R | BCV72R
i . =250

D.C. current gain at—T] 250C > 110 200

Ilc=2mA;Vcg=5V heg < 220 450

[ —

Collector-base voltage (open emitter) Vego ~ max. 80 Y, -
Collector-emitter voltage (open base) Vceo  max. ; 60 Vv
Collector current (peak value) Ilcm max. 200 mA
Total power dissipation up to Tamp =25 °C Piot max. 350 mW -—
Junction temperature Tj max. 175 ocC -

Transition frequency at f = 35 MHz
Ilc=10mA;Vcg=5V fr typ. 300 MHz
Noise figure at Rg = 2 k2 :
Ic=200 uA; Ve =5V;

=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCV71=K7
BCV72 = K8
29
2,8 3
0,115 - 1,9 —» :
\0,085 «| 095 |= | )
1 Ve ~
0,6 1T . 2 '
0,4 — m 7267145 1
4 ' -
02 1.3 25
G . 1.2 21 BCV71R = K71
0,1 L BCV72R = K81
\ 3 :
0,85
~10,75 0'434— 7266908.4 .
1,2 0,37
— , < ,
0,8 7278181 2

See also So/dering recommendations.
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BCV71: R

BCV72: R
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) see Fig. 2 VcBo ~ max. 80 \%
Collector-emitter voltage (open base) see Fig. 2
Ilc=2mA VCEQ  max. 60 \
Emitter-base voltage (open collector) see Fig. 2 VEBOo max. 5 \%
Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) lem max. ' 200 mA
Total power dissipation up to T, = 25 °C
mounted on a ceramic substrate of
—= 7mmx5mmx0,6mm Piot max. 350 mw
—= Storage temperature Tstg —65 10 + 175 oc
—= Junction temperature T max. 175 oC
—e THERMAL CHARACTERISTICS*
Tj=Px(Rthjt + Rth ts + Rths-a) + Tamb
Thermal resistance
From junction to tab th it = 50 K/w
From tab to soldering points Rthts = 260 K/W
From soldering points to ambient** ‘ Rthsa = 120 K/w
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current .
lg=0;Vgg=20V lcBo < 100 nA
Ig=0;Vcg =20 V,'Tj= 100 °C IceoO < 10 MA
Base emitter voltage
Ic=2mA;Vgg=5V VBE 550 to 700 mvV
turation voltages
Sanci 10 mA: 193 =0,5mA Vegsat 2™ B mx
— VBEsat typ. 750 mv
_— Ic=50mA; Ig=25mA VCEsat typ. 210 mV
— VBEsat . typ. 850 mvV
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
2 May 1980



Silicon planar epitaxial transistors

BCV71; R

BCV72; R
BCV71 BCV72
D.C. current gain BCV71R| BCV72R
Ic=10uA; V=5V heg typ. 20 150
> 110 200
Ilc=2mA; Ve =5V hrg < 220 450
N ——
Collector capacitance at f = 1 MHz
lg=1g=0;Veg=10V’ Cc < 4,0 pF
Transition frequency at f = 35 MHz
Ic=10mA; Vecg=5V fr typ. 300 MHz
Noise figure at Rg = 2 k2
Ic=200 uA; Ve =5V
f=1kHz; B=200 Hz F < 10 dB
7282673
100 T
11
FVeBO
V[
(vy L
VcEo +
‘\
50 \
- VEBO
oLl ~
0 100 200 Tamp (°C) 300
Fig. 2 Voltage derating curves.
7284382
400
Ptot N
(mW) N -
N =
N =
200 =
\‘
N
N
0 N
o] 50 100 150 200 Tamb(oc) 300

Fig. 3 Power derating curve.
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BCW29R
BCW30,R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BCwW29 ] BCW30

. BCW29R | BCW30R
D'C_',Zu:;";gAa."lf,tcTEj B e > 120 I 215

’ < 260 500
_Collector-base voltage (open emitter) —VcBo max. 32 vV
Collector-emitter voltage (open base) —VCEOQ max. 32 V
Collector current (peak value) —lcm  max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 350 mW ——
Junction temperature Tj max. 175 oC —=-—

Transition frequency at f = 35 MHz

—lg=10mA; -Vgg =5V fr typ. 150 MHz
Noise figure at Rg = 2 k{2

—lc =200 uA; -V =5V;

f=1kHz; B =200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCW29 = C1
2.9 BCW30 = C2
2,8
0,115 - 1,9 — 3
0085 *l 0,95 =
vt ; i I 2
o ) H T
0,4
’ T ‘ ’ 7267146 1 V
02 1.3 25 )
= ™0 1221 BCW29R = C4
} v ‘ BCW30R = C5
[ [
\ 3 ;
- 0,85 - - 7266908.4
013-’; 0,43 1
’ 0,37
— 0,8 -
7278182 2

See also So/dering recommendations.
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BCW29;R
BCWS30;R

— RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—lgc=2mA

Emitter-base voltage (open collector)
Collector current (d.c.)
Collector current (peak value)

Total power dissipation up to Tamb =25 °C
mounted on a ceramic substrate of
7 mm x5 mmx 0,6 mm

Storage temperature
Junction temperature

—+ THERMAL CHARACTERISTICS*

Tj=Px(Rth j-t* Rth t-5* Rth s-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS
TJ- = 25 OC uniess otherwise specified

— Collector cut-off current
lg=0;,-Vgg =32V
lg=0;-Vgp=32V; Tj=1000C

Base-emitter voltage
—lc=2mA; -Vgg=5V

Saturation voltages

—Ig=10mA; ~Ig = 0,6 mA

—lc=50mA; -ig =25 mA

* See Thermal characteristics in chapter GENERAL.

-VcBo
—VCES

-Vceo
—VEBO
__|C
—lem

Ptot
Tstg

Tj

. Rthjt

Rihts
Rthsa

—lcBo
—IcBo

—VBE

—VCEsat

—VBEsat

—VCEsat
—VBEsat

** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

max.
max.

max.
max.
max.
max.

max.

max.

AWAY

typ.

typ.
typ.

“typ.

32V
32V

32V

100 mA
200 mA

350 mW
—65 to +175 OC
175 °C

50 K/W
260 KW
120 K/W

100 nA
10 A

600 to 750 mV

80 mv
300 mVv

720 mV

150 mV
810 mv
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Silicon planar epitaxial transistors

BCW29;R

BCW30;R
. BCW29 BCW30
D.C. current gain BCW29R | BCW30R
~lg=10uA; Vg =5V hEE typ. 90 ] 150
> 120 215
—lg= 2mA; -Vcg=5V hrg < 260 500
Collector-capacitance at f = 1 MHz D e—
lg=1g=0;-Vgg=10V Cc < 7,0 pF
Transition frequency at f = 35 MHz
=lg=10mA; -Vcg=5V fr typ. 150 MHz
Noise figure at Rg = 2 k2
~lg =200 pA; -V =5V
f=1kHz; B =200 Hz F < 10 dB |
4 7284381.1
O T T T -
[ T T
[ -Vego/~Vees/~Ve EO
-V
(V)
\
\
\
20
\
\
\
-—VEBO
N
0
0 100 200 T1,.p(°C) 300
Fig. 2 Voltage derating curves.
7284382
400
PtOt N
(mW) N -
N =
N -
200 -
™
N
AN
N
N
0 300
0 50 100 150 200 Tamb<0C)

Fig. 3 Power derating curve.
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BCW29;R

BCW30;R
S T TTTTT L 150 T
I7,225°¢  7ouh It
- -1 = T T; =25°C
-1, I,
(mA) (mA)
I ] | | 1 ,/%Q/
10+ » 100 g o°
[ I -
Q0
Ll
30 ] A
——— P’ 20014
1 V4 1
s HA 20 50 [HAE 200 =
=t ——
WeED
7T 100
[ 10 -
——
0 0
0 1 ~VeelV) 2 0 10 -VeelV) 20
Fig. 4. Fig. 5.
7268035.1
300 TTTTT )
T ——
ical values |
R plcal g [ BCW30;R L N
FE Tj = 25°C ] N
.\
AN
L7
4
200 >
- BCW29:R T
== i
ot /
e ’f
100
0
1072 107! 1 10 -Ic(mA) 102
Fig. 6.
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Silicon planar epitaxial transistors

BCW30;R
400 oo
~VcEsat I
(mV) =L - 20 H-H
Ig
300 T;=25°C [ 1]
A
: ,/
200 /
: A
/Il
W
/]
100
S typ -
0 -1
10 1 10 ~Ic(mA) 102
Fig. 7.
3800 7266038
=VBEsat 1
(mV) € =20 A
B o
T, =25°C
j /]
800 L
/)
/,
L
typ L -
70Q YP7 =
// -=-
T 1
600 et
500
107" 1 10 -Ic(mA) 102
Fig. 8.
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BCW29,R

BCW30;R
7268048
200 i
-Veg=5V
Tj=25°C
fr f=35MHz
(MHz) il N
~N
typ~
y'd
100
V]
P
//
=
g
0 _1 2
10 10 =Ic(mA) 10
Fig. 9.
7268042
[ 1]
-VCE":SV"""—'
-Ic Tj=25°C 1]
(mA)
typ
1 -
00 min-Vgg max -Vgg}
T
o }
TGS v
]
= hlil
I
I
50 1
]
1]
i)
It
T 1y
. /
) vl [
250 500 750 1000 ~VgglmV}
Fig. 10.
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Silicon planar epitaxial transistors

BCW29;R

BCW30:R
- ]725803?.4_ 102 — 7268040
| [ -Veg=20V
20 IE=IE=0 -ICBO
f=1Mtiz (nA)
e T =25°C
{pF) 10 7
15 7
1
, 1 i
10 7
\
4
167! /
S #
\... /
Vi
0 1072
0 10 26 -Vcg(V) 30 50 100 T;(°C) 150
Fig. 11. Fig. 12.
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BCW31R
BCW32R
BCW33:R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope. They are intended for low level general purpose
applications in thick and thin-film circuits.

QUICK REFERENCE DATA

BCW31 BCW32 BCW33
BCW31R | BCW32R | BCW33R
i . =250
D.?. c_u;ren;‘g.;a:}n at_Tg5 V25 C X > 110 ’ 200 [ 420
C=<mAVCE = FE < 220 450 800
Collector-base voltage (open emitter) Vego — max. 32 \
Collector-emitter voltage (open base) Vceo  max. 32 \
Collector current (peak value) Icm max. 200 mA
Total power dissipation up to
Tamb =25 °C Ptot max. 350 mW -
Junction temperature Tj max. 175 oC -
Transition frequency at f = 35 MHz
Ic=2mA; Vg =5V fr typ. 300 MHz
Noise figure at Rg = 2 k2
1c=200 uA; Vg =5V;
f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCW31 = D1
29 BCW32 = D2
2:8 BCW33 = D3
0,115 - 19 _>| 3
< 0:085 | 095 |~
| // = | [ I 2
e Ry =
0,4 | T -
T " 1 4 7267145 1 =
02 1,3 25 -
= ~01 : ' 2.1 BCW31R = D4
= ' BCW32R = D5
\ 3 [ BCW32R = D6
- 8?2 - ——0,43<~ 7266908.4 3
- (1):5 - 0,37 1
! 7Z7B|é| 2

See also Soldering recommendations.
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BCW31R

BCW32;R
BCW33;R
—> RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Coilector-base voltage (open emitter) VeBo max. 32V
Collector-emitter voltage {open base)
ic=2mA VcEO max. 32V
Emitter-base voltage (open coliector) VEBO max. 5V
Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) Iem max. 200 mA
Total power dissipation up to Tymp, = 25 OC
mounted on a ceramic substrate of
7 mm x5 mmx 0,6 mm Piot max. 350 mw
Storage temperature Tstg —65 to +175 ©C
Junction temperature Tj max. 175 oC
—+ THERMAL CHARACTERISTICS*
Tj=Px(Rth j.t+ Rth ts* Rih s-a) + Tamb
Thermai resistance
From junction to tab Rthjt = 50 K/w
From tab to soldering points Rih t-s = 260 K/Ww
From soldering points to ambient** Rths-a = 120 K/W
CHARACTERISTICS
Tj =25 OC unless otherwise specified
- Collector cut-off current
IE=0;Vgg =32V lcBO < 100 nA
lE=0;Vgp=32V; Tj=1000°C IcBO < 10 uA
Base-emitter voltage
Ic=2mA; Vg =5V VBE 550 to 700 mV
Saturation voltages
VCEsat 3/ P ;gg mv
: < mV
E Ilc 10 mA; Ig =0,5 mA VBEsat typ. 750 mv
= Ic =50 mA; Ig = 2,5 mA ‘V’SE::: . 219 mv

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x5 mm x 0,6 mm.
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l BCW31R

Silicon planar epitaxial transistors BCwW32 :R
J BCW33:R
BCW31 | BCW32 |BCW33
D.C. current gain BCW31R| BCW32R| BCW33R
Ic=10pA, Veg=5V hEg  typ. 90 l 150 270
. > 110 200 420
lc= 2mA;Vee=5V PFE < 220 1 450 | 800
Collector capacitance at f = 1 MHz ‘
Ig=1g=0;Vgg=10V Ce < 4,0 pF
Transition frequency at f = 35 MHz :
Ic=10mA; V=5V fr typ. 300 MHz

Noise figure at Rg = 2 kQ2
Ic=200pA; Vg =5V
f=1kHz; B =200 Hz F < 10 dB

7284380.1

i
T

|
1
Veeo

40
T
Veeo/

]

(V)

20

| edet="1

(="

0 100 200 Tamb (°C) 300

Fig. 2 Voltage derating curves.
7284382

400

tot N
(mW) AN

200

0 50 100 150 200 300
Tamb (°C)

Fig. 3 Power derating curve.
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BCW31R

BCW32;R
BCW33;R
7268045 7268044
® jEEaEes I T
Tj=25°C ' 5
I 1 T] =25°C |
Ic Ic
(mA) 1p=35vA T (mA)
=t
/ |
30 N
— A ..
10 71 i 100 ng >
l 2 oA T =
‘\,9/ (SQ/ L1
7/ Al 1 I
i yARBE ami
- 20 | ]
i 7 20
]
5 50 7
M 10 100
/ ——
| 50
old ‘ ol
0 1 Vee(V) 2 0 10 VeelV) 20
Fig. 4. Fig. 5.
7268046.1
600 T 1T
[ TITTTTH
typical values
Veg=5V BCW33;R L™ N
hre Tj = 25°C \
A
A \\
400 i
LA
T e .
— e _
— BCW32;R
= e 1T
’—
200 —— —t
] BCW31;R_LLL
S ] ™ .
e mal N
0= -
10 107! 1 10 Ic(mA) 102
' Fig. 6.
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BCW31:R

Silicon planar epitaxial transistors BCW32;R
BCW33;R
400 1268037
VcEsat
(mV) Ic_ 20 HH
Ig
300 T =25°C 1]
/
200 A
7/,
//
P
\‘ L
\
100 —_— L | typ - =
0 =
107 1 10 Ic(mA) 102
Fig. 7.
900 7268039
VBEsat I
(mV) — =20 y
'T'B 25°C » '/,
j= /]
800
///
P
typ "/ .
700 L :
Pl )
/'ly
600 ———=
500
10 1 10 Ic(mA) 102

Fig. 8.
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BCW31R
BCW32.R
BCW33R
400 7268047
Veg =5V
Tj=25°
fr f=35MHz Iy
(MHz) ',/
7 \
typ /4 A
200
//
/
”
1
=
0
107! 10 Ic(mA) 102
“Fig. 9.
150 7268043
L1
[TT
VCE =5V — |
Ic Tj=25°C
{mA)
typ
100 min VBE; max Vgg -+
; il
i
— 1
e ]
- [
e |
1
50 T
L
¥
M
[A/ANH
l
R >
I
0 L
250 500 750 1000 Vpe(mV)
Fig. 10

-
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BCW3tR

Silicon planar epitaxial transistors BCW32;R
BCW33;R
= 7IZESO32 1 103 et 7268041
L j I VCB=20 -
10 Ig=I,=0 Icso 7
f=1MHz (nA) 4
T, =25°C /
Ce /
(pF) 102 '/
75 ,/
y
typ
10 /
5 7
/
1
2,5 7
— V4
/
0 107
10 20 Veg(V) 30 0 50 100 T;(°C) 150
Fig. 11. Fig. 12.
., e
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J L BCW60 SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low
frequency purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vg = 0)
Collector-emitter voltage (open base)
Collector current (d.c.)
Total power dissipation
Junction temperature
Transition fréquency at f= 100 MHz
Veg=5V;Ilc=10mA
Noise figure at f = 1 kHz
Ve =5V; g =200 uA; B =200 Hz

VCES max 32V
VcEO max. 32 V
Ic max. 200 mA
Ptot max. 150 mw
Tj max. 150 °C
fr typ. 250 MHz
F typ. 2 dB

MECHANICAL DATA

Dimensions in mm

Marking code

Fig. 1 SOT-23. BCW60A = AA
BCW60B = AB
BCW60C = AC
BCW60D = AD
29
2,8
0,115 - 1,9 —
< 0:085 ~| 095 |~ |
ry V/As ; | 3
o= |
0,4
f ' 3 i
1,3 25
- __0,2 1,2 21 7267145 1
0,1
E\ -
- ggg - -»‘0’434— 7266908.4
1,2 0,37
08

See also Soldering recommendations.
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BCW60 SERIES

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0) ‘ VCES
Collector-emitter voltage (open base) VeEo
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) , Ic

Base current B
Total power dissipation** Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL CHARACTERISTICS*
Tj= PX'(Rth it Rth ts+ Rth s-a) + Tampb

Thermal resistance

From junction to tab Rth it
From tab to soldering points Rth t-s
From soldering points to ambient** Rth s-a

CHARACTERISTICS
Tamb =25 OC unless otherwise specified
Collector-emitter cut-off current

VBE=0; V=32V ICES
VBE = 0; VCE =32 V; Tamp = 150 °C ICES
Emitter-base cut-off current
Ic=0;Vgg=4V IEBO
Saturation voltages )
atlgc=10mA; Ig = 0,25 mA . VCEsat
VBEsat
atlc=50mA; Ig = 1,25 mA V(CEsat
VBEsat
Transition frequency at f = 100 MHz A
Ic=10mA;Vcg=5V fr
Collector capacitance at f = 1 MHz
IE=1g=0;Vcg=10V ’ Ce
Emitter capacitance at f = 1 MHz
|C=IC=O;VEB=O,5V Ce
Noise figure at Rg =2 k2
IC=200uA;VCE=5V;f=1kHz;B=200Hz F

*  See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
A Measured under pulse conditions.

max. 32
max 32
max. 5
max. 200
max. 50
max. 150
—55 to + 125
max. 150
= 50
= 260
= 120
< 20
< 20
< 20
0,05 to 0,35
0,6 to 0,85
0,1t0 0,55
0,7 to 1,05
> 125
typ. 250
< 4,5
typ. 8
typ. 2
< 6

\%

Vv
\%
mA
mA
mwW
oc
oc

K/w
K/w
K/W

nA
uA

< < <L

MHz
MHz

pF

pF

dB
dB
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Silicon planar epitaxial transistors

D.C. current gain
Vceg =5V Ic=10pA

Vce=5V;Ic=2mA

Vce=1V;Ic=50mA
Input impedance
VCE=5V;IC=2mA;f=1 kHz

Reverse voltage transfer ratio
Vcg=5V; IC=2mA;f=1 kHz

Small-signal current gain
Vee=5V;lc=2mA; f=1kHz

Output admittance
Vee=bV;lg=2mA;f= 1 kHz

Base-emitter voltage
Vee=5V;Ic=2mA

Vcg=5V;Ic=10uA
Vee=1V;lg=50mA

hFE

hFe

VBE

VBE
VBE

typ.
typ.
typ.

BCW60 SERIES

k2
k&2
k&

10

HA/V
uA/NV

A | B | C| D
78 | 145 | 220 | 300 -

- | 20| 40| 100
120 | 180 | 250 | 380
170 | 250 | 350 | 500
220 | 310 | 460 | 630
50 | 70 | 90 | 100
16 | 25 | 32| 45
27 |36 | 45| 75
45 | 60 | 85| 120
15 2| 2 3
125 | 175 | 250 | 350
200 | 260 | 330 | 520
250 | 350 | 500 | 700
18| 24 | 30| 50
30 | 50 | 6C| 100

0,55 to 0,75

0,65

0,52

0,78

< < <<
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BCW60 SERIES

Switching times
Icon =10 mA; Igon = —IBoff = 1 MA
Vee=10V; R =990 Q

. typ. 85 ns
turn-on time (tq + t
(tg + tr) _ fon < 150 ns
. typ. 480 ns
turn-off time (tg + t
urn-off time (ts + t¢) off < go0 ns
INPUT T !
: 90% :
1
A 10% l |
] 1
1 |
1 I
: ton : torf
| I
| v |
; N 10% | £
! f | T
1 90% ! o
ouTPUT ! l | | 80%
: N e ll T10°/° l
| |
:<td~ tr > :‘ ts > =tf7 7272064

Fig. 2 Switching waveforms.
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J L BCWe61 SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low

frequency purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0) -VeES max. 32V
Collector-emitter voltage (open base) -VeEO max. 32V
Collector current (d.c.) —lIc max. 200 mA
Total power dissipation Piot max. 150 mw
Junction temperature Tj max. 150 °C

Transition frequency at f = 100 MHz

—Vcg=5V;—Ic=10mA fr typ. 180 MHz
Noise figure at f = 1 kHz
~VgE =5V; ~Ic =200 pA F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCW61A =BA
BCW61B =BB
BCW61C =BC
BCW61D =BD
29
2,8
0,116 - 1,9 —»
\0,085 | 0,95 |= ‘
i Vas ' i 3
oo ) [H [
0,4 * . i | J 2
1,3 25
. ‘_0,2 f 1'2 2’1 7267146 1 -
0,1 | ¥ =
= =
\ 3 ;
- 8?3 - —»(I)43L— 7266908.4
- 1.2 | 0,37
0,8

See also Soldering recommendations.
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BCW61 SERIES

RATINGS

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

Collector-emitter voitage (Vgg = 0) —VCES max. 32v
Collector-emitter voitage (open base) —-VCEO max. 32V
Emitter-base voltage (open collector) —-VEBO max. 5V
Collector current (d.c.) —Ic max. 200 mA
Base current -Ig max. 50 mA
Total power dissipation** Ptot max., 150 mw
Storage temperature Tstg —b5to+ 125 °C
Junction temperature Tj max. 150 ©°C

THERMAL CHARACTERISTICS*
Tj=Px (Rth j-t * Rth t-s + Rth s-a) + Tamb

Thermal resistance

From junction to tab Rih j-t = 50 K/W
From tab to soldering points Rith t-s = 260 K/W
From soldering points to ambient** Rth s-a = 120 K/W

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Collector-emitter cut-off current

VEg=0;-Vgg=32V —ICES < 20 nA
VEB=0; =V =32V; Tgmp = 150 °C —ICES < 20 pA
Emitter-base cut-off current
lc=0;,-Vpg=4V —1EBO < 20 nA
Saturation voltages
—ic=10mA; —Ig = 0,25 mA —~VCEsat 0,06 100,25 V
—VBEsat 0,6 100,85 V
—Ic=50mA; —Ig = 1,25 mA ‘ —VCEsat  0,12t00,55 V
—VBEsat 0,68 to 1,056 V

Transition frequency at f = 100 MIHz o

—Vee=5V;-Ic=10mA fr typ. 180 MHz
Collector capacitance at f = 1 MHz
—Vgop=10V;le=1=0 Ce < 6 pF

Emitter capacitance at f = 1 MHz

—VEB=05V;Ic=lc=0 Ce typ. 11 pF
Noise figure at Rg = 2 k2
~VCE =5 V; —Ig = 200 4A; B = 200 Hz F - 2 -

*  See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
A Measured under pulse conditions.
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Silicon planar epitaxial transistors

BCW61 SERIES

D.C. current gain
—Veg=5V;—-Ilc=10uA

=Veeg=5V;—-lc=2mA

~Vgg=1V;—Igc=50mA
Input impedance
—Vee=5V;—Ilc=2mA;f=1kHz

Reverse voltage transfer ratio
—Vcg=5V;~lc=2mA; f=1kHz

Small-signal current gain
—Vee=5V;=Ic=2mA;f=1kHz

Output admittance
—Veg=5V;—lg=2mA; f=1kHz

Base-emitter voltage
—Veg=5V;—Ic=2mA

—Vcg=5V;—=lg=10pA
—Veg=1V;-lc= 50 mA

VBE

VBE
VBE

typ.

typ.

typ.

typ.

typ.
typ.

A B c D
140 | 200 | 270 | 340
— | 30| 40| 100
120 | 180 | 250 | 380
170 | 250 | 350 | 500
220 | 310 | 460 | 630
60 | 80 | 100 | 110
16 | 25 | 32| 45 kQ
27 | 36| 45| 75 kS
45 | 60 | 85 | 12,0 k&
15 2 2 3 10
125 | 175 | 250 | 350
200 | 260 | 330 | 520
250 | 350 | 500 | 700
18 | 24 | 30| 50 ANV
30 | 50 | 60| 100 wA/V
0,6 t0 0,75 v
0,65 v
0,55 v
0,72 Vv

w ﬂ)ctober 1980



BCW61 SERIES

Switching times
—lcon =10 mA; —Igon = IBoff = 1 MA
—Vce=10V; R =990 Q

turn-on time (tq + t;) ton gp.
turn-off time (tg + t¢) toff t<yp.
¥
— ; 10% T
INPUT 90%
_____ —
t t
:T-— Tt f1 0% T
OUTPUT ’ 90% 90%
0 | l
"MT N——
“t4 1, ‘t: tg 7272906

Fig. 2 Switching waveforms.

85 ns
150 ns

480 ns
800 ns
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BCW69:R
BCW70R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli-

cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BCW69 BCW70
, BCW69R | BCW70R
D.C. current gain at Tj = 25 ocC S 120 215
—lc=2mA; =Vgg =5V hEE < 260 I 500
Collector-base voltage (open emitter) —-Vego max. 50 \
Collector-emitter voltage (open base) -VGcEQ max. 45 \Y,
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up t0 Tgmp =25 °C Piot max. 350 mW
Junction temperature T; max. 175 oc
Transition frequency at f = 35 MHz
—lg=10mA; -Vgg=5V fr typ. 150 MHz
Noise figure at Rg = 2 k2
—lg =200 uA; =Vcg =5V,
f=1kHz; B =200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCW69 = H1
BCW70 = H2
2,9
3
0,115 -— 1 g —
0085 0,95 2
{ I~ :
0,6 m" . 2 m 7267146 1
0,4 r‘_4.— ]
[ ‘ [ 4 -
.02 ! 13 28 BCW6OR = H4
- 0,1 | f f BCW70R =H5
Lt\ m 3
3
- g’gg - 0'4:|3<—— 7266908.4 1
- é:g - 037 7278182 2

See also Soldering recommendations.
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BCW69R

BCW70;R

RATINGS
Limiting values in accordance: with the Absolute Maximum System (IEC134)
Collector-base voltage (open emitter) see Fig. 2 -VeBO max. 50 V
Collector-emitter voltage (VBE = 0) see Fig. 2 ~VCES max. 50 v
Collector-emitter voltage (open base) see Fig. 2

—lg=2mA -VCcEO max. 45 VvV
Emitter-base voltage (open collector) see Fig. 2 -VEBO max. 5V
Collector current (d.c.) —lc max. 100 mA
Collector current (peak value) —lcm max. 200 mA

Total power dissipation up to Tymp =25 °C
mounted on a ceramic substrate of

— 7 mm x 5 mm x 0,6 mm Piot max. 350 mw
— Storage temperature Tstg —65t0 +175 OC
—s Junction temperature Tj max. 1756 oC

THERMAL CHARACTERISTICS*

Tj=Px (Rthjtt+ Rthts* Rthsa) * Tamb

Thermal resistance

From junction to tab Rthj-t = 50 K/W
From tab to soldering points Rih t-s = 260 K/W
From soldering points to ambient** Rths-a = 120 K/W
CHARACTERISTICS

Tj = 25 OC unless otherwise specified
Collector cut-off current

lg=0;-Veg =20V —lcBo < 100 nA
Ig=0;-Vcg=20V; Tj=100°C —leBo < 10 pA
Base-emitter voltage \
—lc=2mA; -Vgg=5V \ -VBE 600 to 750 mV
Saturation voltages typ. 80 mV
-V

Clsat 300 mv

—lg=10mA; —Ig=0,56mA —VBEsat typ. 720 mV

- - ' -V typ. 150 mV
—l~=50 c—lp = CEsat

C=50mA; —Ig=25mA ~VBEsat  typ. 810 mv

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon planar epitaxial transistors BCW69R

BCW70;R
BCW69 BCW70

D.C. current gain BCWB9R | BCW70R

~lc=10uA; —Veg=5V hEge typ. 90 150

> 120 215

—ic=2mA; -Vgg=5V hEE < 260 500
Collector capacitance at f = 1 MHz

lIg=1g=0;-Veg=10V Ce < 7,0 pF
Transition frequency at f = 35 MHz

—lc=10mA; -Vgg=5V fr typ. 150 MHz

Noise figure at Rg = 2 k2
~lg =200 uA; -Vgg =5V

f=1kHz; B = 200 Hz F < 10 dB
7282671
75
ny
(V)
60 ~Veso/~Vces
T 1
- —VcEO \ -
<
25 \
\
I ~VEBO
oL L] R
0 100 Tamb (°c) 200

Fig. 2 Voltage derating curve.

— 7284382

400
Ptot N
N
(mW) \\
N
200 -
N
\N
\\
N
N
0 0 100 150 200 300
[¢}
0 5 Tamp (°C)

Fig. 3 Power derating curve.
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BCW69R
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Fig. 6 D.C. current gain.
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BCW69;R

Silicon planar epitaxial transistors

BCW70R
. - . 7268036
400 ‘ Smas
~VcEsat T
(mV) f:_ =20 [HH
' T=25°C []T]
300
A
/
4
200 /
A
//
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/]
1
—— typ ot
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Fig. 7.
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BCWS9R
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Silicon planar epitaxial transistors

BCW69;R

BCW70,R
T ]726503 102 i 1: ; 7Z'B’0ﬁ0
[
20 Ig=I.=0 ~Iceo y
f=1Mf;12 (nA)
Ce Tj =25°C
(pF) 10 7
15 y4
4
, 1 typ
\ v 4
10 /-
\
/
-1
S 1 7
S =2 7
/
0 1072
10 20 -Veg(V) 30 50 100 Tj(°C) 150
Fig. 11. Fig. 12.
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BCW71R
BCW72R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BCW71 I BCW72

BCW71R | BCW72R

D.C. current gain at Tj = 25 oC > 110 200

lc=2mA;Vge =5V hFE < 220 l 450
Collector-base voltage (open emitter) Vego — max. 50 Vv
Collector-emitter voltage (open base) Vceo  max. 45 \Y
Collector current (peak value) lem max. 200 mA
Total power dissipation up to Tgmp =25 °C Ptot max. 350 mW <«—
Junction temperature Tj max. 175 oC <«=—

Transition frequency at f = 35 MHz

Ic=10mA;Vcg =5V fr typ. 300 MHz
Noise figure at Rg = 2 k&

lc =200 uA; Vg =5 V;

f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCW71 =K1
BCW72 = K2
29
28 3
0,115 - 1,9 —>
\0,085 | 2

0,6 m 1 . 2 m— T 7267145 4
04 r—J
* 1 | [} -
1.3 25
- <02 . 1,2 21 BCW71R=K4
0,1 BCW72R =K5
=N s
- 8:?2 - o ¥ e 7266908.4 1
. (‘I):g - 0,37 7
278180 2

See also Soldering recommendations.
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BCW71R

BCW72;R
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-base voltage (open emitter) see Fig. 2 VeBo max. 50 Vv
Collector-emitter voltage (open base) see Fig. 2

Ic=2mA Vceo max. 45 v

Emitter-base voltage (open collector) see Fig. 2 VEBO max. 5V
Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) lcm max. 200 mA

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate of

7 mm x5 mmx 0,6 mm Ptot max. 350 mw
Storage temperature i Tstg —65 to +175 oC
Junction temperature Tj max. 175 oC

THERMAL CHARACTERISTICS*
Tj=Px (Rthj-t + Rth ts *+ Rths.a) + Tamp

Thermal resistance

From junction to tab ‘ Rthj-t = 50 K/W
From tab to soldering points Rth t-s = 260 K/W
From soldering points to ambient** Rths-a = 120 K/W

CHARACTERISTICS
TJ- = 25 OC unless otherwise specified
Collector cut-off current

IE=0;Vcg=20V lcBO < 100 nA
|E=0;VCB=20V,‘TJ'=100°C IcBO < 10 nA
Base emitter voltage
Ic=2mA;Veg=5V VBE 550 to700 mV
Saturation voltages
- h = typ. 120 mV
Ic=10mA; Ig=0,5 mA VCEsat < 250 mV
VBEsat typ. 750 mV
Ic=50mA; 1g=25mA VCEsat typ. 210 mV
VBEsat typ. 850 mvV

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon planar epitaxial transistors

BCW71R

D.C. current gain

Ic=10pA; Ve =

Ic=2mA;Veg=5V

Collector capacitance at f = 1 MHz
lIge=1g=0;Vcg=10V

Transition frequency at f = 35 MHz
Ic=10mA;Vgg=5V

Noise figure at Rg = 2 k&2
Ic=200 pA;VGg=5V
f=1kHz; B =200 Hz

25

400

tot
(mW)

200

BCW72:R
BCW71;R | BCW72;R
5V hEg  typ. 90 150
h > 110 200
FE <« 220 450
e o e
c. < 4,0 pF
fr typ. 300 MHz
F < 10 dB
7282672
Veso
|
Veeo
-
\
\
VEBO
[ A
100 Tamb (°C) 200
Fig. 2 Voltage derating curves.
7284382
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N
-
N
\N
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N
N
50 100 150

Fig. 3 Power derating curve.
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BCW71R

BCW72R
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Fig. 6 D.C. current gain.
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Silicon planar epitaxial transistors BCW71;R

BCW72.R
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Silicon planar epitaxial transistors

BCW71R

BCW72:R
; | 71268032 103 1 -:r ; 7Z68061I
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Fig. 11. Fig. 12.
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l L BCWS81: R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) : VeBO max. 50 Vv

Collector-emitter voltage (open base) VCEO max. = 45 V

Collector current (peak value) lem max. 200 mA

Total power dissipation up to Tymp = 25 °C Piot max. 350 mW -

Junction temperature T max. 1756 °C -

D.C. current gain at Tj = 25 oC > 420
Ic=2mA;Vgg=5V hEe < 800

Transition frequency at f = 35 MHz

Ilc=10mA;Vcg =5V fr typ. 300 MHz
Noise figure at Rg =2 k2

lc =200 uA; Vg =5V;

f=1kHz; B =200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. ‘ BCW81 = K3
3
29
2,8
0,115 - 19 — 2
\0,085

0 7267145 1

06 ‘7 m 1 . 2 1 ’
0.4 ; i | ; -
13 25 BCW81R = K31
o <02 . 1,2 21
0,1 1 ,
= -
\ 3[]
0,85 !
- 0:75 i *0'434- 7266908.4
- ;I):g - 0’37 7278181 2

See also Soldering recommendations.
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BCWS81: R

—

—

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) see Fig. 2 VeBo
Collector-emitter voltage (open base) see Fig. 2

Ic=2mA VCEO
Emitter-base voltage (open collector) see Fig. 2 VEBO
Collector current (d.c.) Ic
Collector current (peak value) lem

Total power dissipation up to Tamb =25 °C
mounted on a ceramic substrate of

7 mm x 5 mm x 0,6 mm Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL CHARACTERISTICS*

Tj=Px (Rthjt + Rth 1.5+ Rths-a) + Tamb

Thermal resistance

From junction to tab Rth jt
From tab to soldering points Rth t-s
From soldering points to ambient* * Rths-a

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

IE=0;Veg=20V IcBO

Ig=0; VCB=20V;TJ'=1000C lcBO
Base emitter voltage

lc=2mA,‘VCE=5V VBE
Saturation voltages

Ic=10mA; Ig3=0,5mA VCEsat

VBEsat
Iic=50mA; Ig=2,5mA VCEsat
' VBEsat

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5mm x 0,6 mm.

max. 50
max. 45
max. 5
max. 100
max. 200
max. 350
—65 to + 175
max. 175
= 50
= 260
= 120
< 100
< 10
550 to 700
typ. 120
< 250.
typ. 750
typ. 210
typ. 850

mA
mA

mW
oc
oC

K/w
K/w
K/w

nA
uA

mV

mV
mV
mV
mV
mV
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Silicon planar epitaxial transistors

BCW81; R

D.C. current gain >
Ic=2mA;Vgg=5V hEE <
Collector capacitance at f = 1 MHz
Ig=1g=0;Vgg=10V Ce <
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V fr typ.
Noise figure at Rg = 2 k2
Ic=200 uA; Ve =5V
f=1kHz; B=200 Hz F <
75 7282672
\%
(V)
rVeso
50 p—t
]
Vceo
25
\
\
VEBo
oL A
0 100 Tamb (°C) 200
Fig. 2 Voltage derating curves.
7284382
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Fig. 3 Power derating curve.
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800
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JL BCW89; R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli-
cations in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBo max. 80 V
Collector-emitter voltage (open base) ~VCEO max. 60 Vv
Collector current (peak value) ) ~lcm max. 200 mA
Total power dissipation up to Tgmp =25 °C Piot max. 350 mW -
Junction temperature Tj : ' max. 175 °C -
D.C.-current gain at T; = 25 OC

—lg=2mA; ——VCEJ=5V ' hrg z ;gg

Transition frequency at f = 35 MHz

—lc=10mA; =Vcg =5V fr typ. 150 MHz
Noise figure at Rg =2 k&2

—lc=200 uA; =V =5V;

f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCW89 = H3
3
29
2,8 2

7767146 1

o0 | IH T
-
0,4 . ! ;
13 25 BCW89R = H31
| =02 - 1,2 21
0,1 ¥ 3
ki prmc o
N 3
1
- g:gg T ~043" 72669084 ower )
- g):g - 0,37

See also So/dering recommendations.
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BCwWS89; R

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) see Fig. 2 -VeBo max. 80 v
Collector-emitter voltage (Vgg = 0) see Fig. 2 -VcEs max. 60 Vv
Collector-emitter voltage (open base) see F ig. 2

—ic=2mA =VGcEO max. 60 Vv
Emitter-base voltage (open collector) see Fig. 2 -VEBO max. 5V
Collector current (d.c.) —l¢ max. 100 mA
Collector current (peak value) —lem max. 200 mA

Total power dissipation up to Tamb =25 °C
mounted on a ceramic substrate of

- 7 mm x5 mmx0,6mm Ptot max. 350 mw
— Storage temperature Tstg —65to + 175 OC
—& Junction temperature T; max. - 175 OC

—e THERMAL CHARACTERISTICS*

Tj = Px (Ry, jt ¥ Rihts * Rihgal + Tamp

Thermal resistance

From junction to tab Rth j-t = 50 K/w
From tab to soldering points Rth t-s = 260 K/w
From soldering points to ambient** Rth s-a = 120 K/w

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lg=0;,-Vpeg=20V —lcBo < 100 nA
Ig=0;,-Veg=20V; Tj'= 100 °C —lcBo < 10 uA
Base-emitter voltage
—=lc=2mA; _VCE=5V?Tj=25 oC -VBE 600 to 750 mV
Saturation voltages
typ. 80 mv
—lc=10mA; -Ig = 0,5 mA —V(CEsat < 300 mv

—VBEsat = typ. 720 mv
—ic=50mA; ~-lg=25mA —VCEsat typ. 150 mVv
—VBEsat  typ. 810 mv

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon planar epitaxial transistors

BCW8S; R

D.C. current gain

—Ig=10pA; —Vcg=5V

—lg=2mA;-Vgg=5V

Collector capacitance at f= 1 MHz
lg=1g=0;-Vcp= v

Transition frequency at f = 35 MHz
—lg=10mA; -Vcg=5V

Noise figure at Rg = 2 k&2
—Ic =200 uA; —Vcg =5 \Y)

f=1kHz; B=200 Hz

100

-V
(V)

50

400

tot
(mW)

200

hrE typ.
>
hFE <
Ce <
T typ.
F <
7282674
T T T T ITTT
EEEEEEEEE
—VeBo/—VCES
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111 i
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\
\
|
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11T =
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Fig. 2 Voltage derating curves.
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Fig. 3 Power derating curve.
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BCX17; R
BCX18; R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits.
These transistors are intended for general purposes as well as saturated switching and driver applications

for industrial service.

N-P-N complements are BCX 19; 19R and BCX20; 20R respectively.

QUICK REFERENCE DATA

BCX17 ' BCX18

BCX17R | BCX18R
Collector-emitter voltage (Vgg = 0) ~VcEs max. 50 l 30 \%
Collector-emitter voltage (open base) —VCEQ max. 45 25 v
Collector current (peak value) —lcm  max. 1000 mA
Total power dissipation up to Tgpp = 25 °C Piot max. 425 mW <
Junction temperature T; max. 175 oC =—
D.C. current gain
—lc=100mA; -Vcg =1V hrg 100 to 600
Transition frequency
—lg=10mA; -Vcg=5V; f=35MHz fr typ. 100 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX17=T1
BCX18=T2
29
2,8 3
0,115 - 1,9 —
<0085 | | 595 |- l 2
i /A - '
0,6 m 1 2 m 7267146 1
0,4 g
& | .
1.3 25
| |02 12 21
0,1 { BCX17R =T4
= - BCX18R =T5
\ 3
3
- 8?2 - —>0,43<— 7266908.4
1,2 0,37 1
- 08 -
7278182 2

See also So/dering recommendations.
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BCX17; R
BCX18; R

1

RATINGS

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

Collector-emitter voltage (Vg = 0) (see Fig. 2)

Collector-emitter voltage (open base)
—lc =10 mA (see Fig. 2)

Emitter-base voltage (open collector) (see Fig. 2)

Collector current (d.c.)

Collector current (peak value)

Emitter current (peak value)

Base current (d.c.)

Base current (peak value)
—* Total power dissipation up to Tgm, = 25 °C*
— Storage temperature
— Junction temperature

—» THERMAL CHARACTERISTICS**
Tj =P (Rth j-t + Rth ts * Rth s-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points
From soldering points to ambient*

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current
Ig=0;-Vgg=20V
IE=0;-Vcg=20V; Tj=150°C
Emitter cut-off current
Ic=0;-Vgg=5V
Base-emitter voltage &
—lc =500 mA; —Veg=1V
Saturation voltage
—lc =500 mA; —lg =50 mA

—VcEs

—-Vceo
-VEBO

_.|c
=lcm
lEm
—=IBm
Pot
Tstg

Tj

Rth j-t
Rth t-s
Rth s-a

—lcBo
—lcBo

—lgBO
—VBE

—VCEsat

max.

max.

max.

max. '
max.
max.
max.
max.
max.

max.

* Mounted on a ceramic substrate of 15 mm x 16 mm x 0,6 mm.
** See Thermal characteristics in chapter GENERAL.
A —VpgE decreases by about 2 mV/OC with increasing temperature.

BCX17; R | BCX18; R

50 30

45 25

5 5
——

500

1000

1000

100

200

425

—65to+ 175
175

30
260
60

100

10

1,2

620

<

mA
mA
mA
mA
mA

oc
oc

K/wW
K/W
K/w

nA
MA

MA

mV
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Silicon planar epitaxial transistors

BCX17: R

BCX18; R
D.C. current gain
—lg=100mA; -Vgg =1V hgg 100 to 600
—Ic=300mA; ~Veg =1V hpe > 70
-l =500 mA; ~Vgg=1V hgg > 40
Transition frequency at f = 35 MHz
—lgc=10mA; -Vcg=5V fr typ. 100 MHz
Collector capacitance at f= 1 MHz
ig=1lg=0;,-Vgg =10V Ce typ. 8 pF
7283612
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T 177
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Fig. 2 Voltage derating curves. — — — BCX18; R —— BCX17; R.
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BCX17; R
BCX18; R
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A I
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Silicon planar epitaxial transistors BCX17; R

BCX18:; R
N 7Z60669
300 1T
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\"CE=1V 1
Tj=25°CH
heg
200 typ
N
~
~
AN
100 AV
N\
N
A Y
o ' 10 102 -1I¢c (mA) 10?
Fig. 7.
7260670
400 [ 11
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300
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-
typ|
el N
g
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Fig. 8.
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BCX19; R
BCX20; R

" “SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits.
These transistors are intended for general purposes as well as saturated switching and driver applications
for industrial service.

P-N-P complements are BCX17; 17R and BCX18; 18R respectively.

QUICK REFERENCE DATA

BCX19; R | BCX20; R

Collector-emitter voltage (Vgg = 0) VCgs  max. 50 30 \%
Collector-emitter voltage (open base) Vcgo  max. 45 25 \Y
Collector current (peak value) lcm max. 1000 mA
Total power dissipation up to Tamp =25 °C Piot max. 425 mW e
Junction temperature Ti max. 175 oc «w—
D.C. current gain
Ic=100mA; Vg =1V hEg 100 to 600
Transition frequency
Ic=10mA; Vcg=5V; f=35MHz fr typ. 200 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX19 = U1
BCX20=U2
2,9
28 3
0115 - 1,9 —»
0,085 | 2

0,6 ‘7 l:tt ) m 72671145 1
04 * —

BCX19R = U4
BCX20R = U5

—_ -
‘N(AJ-’

NN
-

=

-
Il

3

0,85
0,75

;
i

- 7266908.4

08

7278181

See also So/dering recommendations.
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BCX19; R
BCX20; R

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
BCX19; R | BCX20; R

Collector-emitter voltage (Vg = 0) (see Fig. 2) VCes  max. 50 30 \"
Collector-emitter voltage (open base) }
Ic =10 mA (see Fig. 2) VCep  max. 45 25 \
Emitter-base voltage (open collector) (see Fig. 2) VEBO  max. 5 5 \%
—_—
Collector current (d.c.) Ic max. 500 mA
Collector current (peak value) lem max. 1000 mA
Emitter current (peak value) —lEm max. 1000 mA
Base current (d.c.) ig max. 100 mA
Base current (peak value) IBM max. 200 mA
—= Total power dissipation up to Tamp = 256 OC* Piot max. 425 omw
— Storage temperature Tstg —65to+ 175 oc
—= Junction temperature Tj max. 1756 oc
— THERMAL CHARACTERISTICS**
Tj=P(Rth j-t * Rth t-s + Rth s-a) * Tamb
Thermal resistance
From junction to tab Rthjt = 30 K/W
From tab to soldering points Rthts = 260 K/w
From soldering points to ambient* Rthsa = 60 K/w
CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Collector cut-off current
Ig=0;Veg=20V IcBO < 100 nA
Ig=0; Vg =20 V; Tj= 150 °C lcgo < 5 A
Emitter cut-off current
Ic=0;VEg=5V IEBO < 10 MA
Base emitter voltage 4
Ic =500 mA; Veg =1V Vge < 12 v
Saturation voltage
Ic =500 mA; Ig = 50 mA Veesat < 620 mV

* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,6 mm.
** See Thermal characteristics in chapter GENERAL.
A VpE decreases by about 2 mV/OC with increasing temperature.
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Silicon planar epitaxial transistors

BCX19; R

BCX20; R
D.C. current gain
+ lg=100mA; Vcg=1V hgg 100 to 600
Ic=300mmA; V=1V hgg > 70
=500 mA; Veg=1V hgg > 40
Transition frequency at f = 35 MHz
lc=10mA; Veg=5V fr typ. 200 MHz
Collector capacitance at f= 1 MHz
lg=1g=0;Vcg=10V Ce typ. 5 pF
75 7283513
\"
(V)
—V
50 'CES
T
L Veeo -
[ VcEs
s [ TLT \
-+ VCEO A\
- R\
| A\
VEBO \
o L1
0 100 T,mp (°C) 200
Fig. 2 Voltage derating curves. — — — BCX19; R/BCX20; R ——
750 7283511
Piot
(mW)
500 .
~ .
N .
-+ "
250 P
\\
N
0 N
0 100 Tamb (°c) 200

Fig. 3. Power derating curve.
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BCX19; R
BCX20; R \
7262820 7
600 T T 15 TTTTT T
RN RN
_“—VC =1V —_—VCEZSV
e OTy=25 0C o [ri=25 °c[] &
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Silicon planar epitaxial transistors BCX19; R

BCX20; R
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Fig. 7.
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DUADI
. BCX52
BCX53

SILICON PLANAR EPITAXIAL TRANSISTORS

Medium power p-n-p transistors in a miniature plastic envelope intended for applications in thick and
thin-film circuits. These transistors are intended for general purposes as well as for use in driver stages
of audio amplifiers.

N-P-N-complements are BCX54, BCX55 and BCX56 respectively.

QUICK REFERENCE DATA

BCX51 | BCX52 | BCX53
Collector-base voltage (open emitter) -Vego max. 456 60 100 V
Collector-emitter voltage (open base) -Vceo max. 45 60 80 Vv
Collector-emitter voltage (Rgg = 1 kQ2) -Vcer max. 45 60 100 Vv
Collector current (peak value) -lcm max. 1,6 1,5 1.5 A
Total power dissipation up to Tymp = 26 °C Piot max. 1 1 1w
Junction temperature Tj max. 150 150 150 °C
D.C. current gain
= . = > 40 40 40
~lc=150mA; -Veg =2V "FE < 20| 160 | 160
Transition frequency at f = 35 MHz
-lc=10mA;-Vcg=5V fr typ. 50 50 50 MHz
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
9 . BCX51
T 4 —p{8] BCX52
16 1,8 BCX53
~ 1L \*LM’
3

U

7267146
1

v
0,8
) L_E] [r‘psa -

Il 1) o A Y B
0,37
‘ +->

~— [0 —

See also Soldering recommendations.
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BCX51 to 53

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

Voltages BCX51|BCX52 [BCX53
Collector-base voltage (open emitter) -Vcpo max. 45 60 100 Vv
Collector-emitter voltage (open base) -VCcEOQO max. 45 60 80 V
Collector-emitter voltage (RBE = 1 k) -VCgr max. 45 60 100 V
Emitter-base voltage (open collector) -VEBO  max. 5 5 5 VvV
Currrents
Collector current (d.c.) -Ic max. 1,0 A
Collector current (peak value) -IcMm max. 1,5 A
Base current (d.c.) -1 max. 0,1 A
Base current (peak value) -Igm max. 0,2 A
Power dissipation
Total power dissipation up to Ty, = 25 0C

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Ptot max. 1,0 w
Temperatures
Storage temperature Tstg ~65 to + 150 e
Junction temperature T max. 150 oC
THERMAL RESISTANCE
From jungtion to c.:ollector tab Rth j-tab= 10 C'C/W
From junction to ambient in free air

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Rthj-a = 125 o°c/w

2 March 1978



BCX51 to 53

CHARACTERISTICS

Collector cut-off current
Ig =0; -Vgp=30V
Ig=0;-Vpgp=30V; Tj =125 °C

Emitter cut-off current

IC=O;—VEB=5V

Base-emitter voltage

-Ig =500 mA; -VCgE =2V

Saturation voltage

-Ig =500 mA; -Ig = 50 mA

D.C. current gain

‘IC= SmA,—VCE=2V
~Ic =150 mA; “Veg =2V .
~Ig =500 mA; ~Vgg =2V

Transition frequency at £ = 35 MHz

—IC = 10mA; -Vog =5V

Tamb = 25 °C unless otherwise specified

-Iepo
-IcBo

-IEBO

-VBE

~-VCEsat

hpg
hpg

hpg

fT

< 100
< 10
< 10
< 1
< 0,5

BCX51 1ch52 |BCX53

> 25 25 25
> 40 40 40
< 250 160 160
> 25 25 25

—_—
typ. 50

nA
LA

pA

MHz

Natrnhavr 1074 l |



BCX51 to 53

7267754

150
“Veg =2V
Tj=25°C
hrE
typ. behaviour
100 —] N
AN
N\
AN
\
AN
50 N
N
\
\
0 2 3 4
1 10 102 1% 1 ma) 10
7272893
600
Tj =250C
(mA)
400 ]
i
:—-__- typ }-+H max —Vgg
— T
— }
200 ]
|
J11
I
1
0 p.
0 Too—vgev) 2
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BCXS51 to 53

7272891 7272888
6 1,5
typ. values typ. values
T;=25 °c T;=25°C
~VCEsat ~VBEsat |
(V) V) 111
lc/IB =5
10
4 IC/IB =20 1 20
Lt
]
y
2 0,5
210
]
T
5
o —— —l
=== ' 0
0 ~lc(A) 2 0 —lga) 2
7267719
150 ~Vgg =5V
f =35 MHz
.= o]
fr T, 25 °C
(MHz)
100
typ
o
=
; N
50 A
' 0 2 3
1 10 10 —Ig (mA) 10
Neatnlaws 1Q7A 5







BCX54
BCX55
BCX56

SILICON PLANAR EPITAXIAL TRANSISTORS

Medium power n-p-n transistors in a miniature plastic envelope intended for applications in thick and
thin-film circuits. These transistors are intended for general purposes as well as for use in'driver stages
of audio amplifiers.

P-N-P complements are BCX51, BCX52 and BCX53 respectively.

QUICK REFERENCE DATA

BCX54 | BCX55 | BCX56
Collector-base voltage (open emitter) Voo max. 45 60 100 Vv
Collector-emitter voltage (open base) " Vgeo max. 45 60 80 Vv
Collector-emitter voltage (Rgg = 1 kQ2) VeeR max. 45 60 100 v
Collector current (peak value) lcm max. 1,6 1.5 1,5 A
Total power dissipation up to Tamp = 25 °C Ptot  max. i 1 1T W
Junction temperature T max. 150 150 150 °C
D.C. current gain
- . = > 40 40 40
lc=150mA; Vee =2V PFE = 250 160 160
Transition frequency at f = 35 MHz
lc=10mA; Vg =5V fr typ. 130 130 130 MHz
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
BCX54
4.6 ,
T 4.4 ——p{8] BCX55
- 1,2_, l*}zg* BCX56
3
| T :
1
! %’2 4,25
! 378
1 / l ' 7267145 1
I ‘ ;
0,8
min l-‘—l m 2-_ v
‘ o .053
—.0 [0- 0 AO ! 72692305
0.3 |

e [elon®@[BEO OLS(ZX"
37 +-*

~—Bg—

See also So/dering recommendations.
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BCX54 to 56

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
BCX54 lBCXSS |BCX56

Voltages

Collector-base voltage (open emitter)
Collector—emitter voltage (open base)
Collector-emitter voltage (RBg = 1 k)

Emitter-base voltage (open collector)

Currents

Collector current (d.c.)
Collector current (peak value)
Base current (d.c.)

Base current (peak value)

Power dissipation
Total power dissipation up to Ty = 25 °C
mounted on a ceramic substrate
area = 2,5 cmZ; thickness = 0,7 mm
Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air
mounted on a ceramic substrate
area = 2,5 cm“; thickness = 0,7 mm

Vcpo max. 45 60 1000 Vv

" Vecgo max. 45 60 80 V
VCER max. 45 60 100 V
VEpO max. 5 5 5 V
Ic max. 1,0 A
Icm max. 1,5 A
Iy max. 0,1 A

" IgMm max. 0,2 A
Ptot ~ max. 1,0 w
Tstg -65 to + 150 oC
T; max. 150 oC
Rthj-tab = 10 oc/w
Ripj-a = 125 °c/w
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BCX54 to 56

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
IE=0;Veg=30V IcBO < 100 nA
Ig =0; Vgp =30 V; Ty =125 °C IcBo < 10 pA

Emitter cut-off current

Ic=0;Vggp=5V IgBO < 10 LA

Base-emitter voltage

Ig=500 mA; Vo =2V VBE < 1 A%

Saturation voltage

Ic = 500 mA; Iy = 50 mA VoEsat < 0,5 v
D.C. current gain BCX54|BCX55|BCX56
Ic= SmA;Veg=2V hpg > 25 25 25
> 40 40 40
IC—ISO mA,VCE-ZV hFE < 250 160 160
Ig =500 mA; VCE = 2V hRE > 25 25 25
-

Transition frequency at f = 35 MHz
Ic= 10mA; Vag =5V fT typ. 130 MHz

Oectoher 1974 ] l | l 3



BCX54 to 56

7267755
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BCX54 to 56
7272892 7272890
6 I 1,6
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J LBCX?O SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low
frequency, purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0) Vces max. 45V
Collector-emitter voltage (open base) Vceo max. 45V
Collector current {d.c.) I max. 200 mA
Total power dissipation Ptot max. 150 mW
Junction temperature Tj max. 150 OC
Transition frequency at f = 100 MHz
Veg=5V;ic=10mA fr typ. 250 MHz
Noise figure at f = 1 kHz
Vcg =5V, Ic =200 uA; B = 200 Hz F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX70G = AG
BCX70H = AH
BCX70J = AJ
29 BCX70K = AK
- T
28
0,115 - 1,9 —»
< 0:085 _>| 095 = | 3
{ /A '
S BT z
0,4 =
1 ] ]
1'3 2’5 1267145 1
| =02 . 12 21
0,1 ¥ .
b ] '
\ 3 :
- g:gg -t ->0'4 34- 7266908.4
- Lg - 0,37

See also Sol/dering recommendations.
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BCX70 SERIES

HEHHH

RATINGS

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

Collector-emitter voltage (Vgg = 0) C g v VCES max. 45 v
Collector-emitter voltage (open base) VeEo max. 45 v
Emitter-base voltage (open collector) VEBO'  max. 5V
Collector current (d.c.) I max. 200 mA
Base current g max. 50 mA
Total power dissipation** Ptot max. 150 mw
Storage temperature Tstg =55 to+ 125 oC
Junction temperature T} max. 150 oCc

THERMAL CHARACTERISTICS *
Tj = Px(R¢p jut + Rep ts + Rth s-a) + Tamb

Thermal resistance

From junction to tab Rthjt = 50 K/W
From tab to soldering points Rthts = 260 K/w
From soldering points to ambient** Rthsa = 120 K/wW

CHARACTERISTICS
Tamb = 25 OC uniess otherwise specified

Collector-emitter cut-off current

VBE=0;Vgg =45V IcES < 20 nA
VB =0; Vce =45 V; Tamb = 150 °C » IcES < 20 uA
Emitter-base cut-off current i
Ic=0;Vgg=4vV lEBO < 20 nA
Saturation voltages
atlc=10mA; Ig = 0,25 mA ) VCEsat 0,051t0 0,35 Vv
VBEsat 061t00,85 Vv
atlc=50mA; Ig = 1,25 mA VCEsat 0,1t00,55 Vv
VBEsat 0,7t0 1,05 Vv
TrTnsLti;)(r; frzqu\?ncyf;f\; 100 MHz A a ' N 125 MHz
c mA; VCE = T typ. 250 MHz
Collector capacitance at f= 1 MHz
IE=lg=0;Vpeg=10V ’ Ce < 4,5 pF
Emitter capacitance at f = 1 MHz
Ic=1c=0;Vgg=05V _ Ce typ. 8 pF
Noise figure at Rg =2k t 2 dB
Ic=200 4A; Vg =5 V; F= 1 kHz: B = 200 Hy F s & q

*  See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
4 Measured under pulse conditions,
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Silicon planar epitaxial transistors

D.C. current gain
Vcg=5V,lg= 10 pA

Veg=5V;ic=2mA

VCE=1V;|C=50mA

Input impedance
Vee=5V; Ic=2mA; f=1kHz

Reverse voltage transfer ratio
Vee=5V; Ic=2mA; f=1kHz

Small-signal current gain
VCE=5V;IC=2mA;f=1 kHz

Qutput admittance
VCE=5V,‘IC=2mA;f=1 kHz

Base-emitter voltage
VCE=5V;Ic=2mA

VCE=5V;|C=10/1A
Veg =1V, Ig=50mA

VBE

VBE
VBE

typ.
typ.
typ.

BCX70 SERIES

G H J K

78 | 145 | 220 | 300
— 20 40 | 100
120 | 180 | 250 | 380
170 | 250 | 350 | 500
220 | 310 | 460 | 630
50 70 90 | 100
1,6 2,5 3,2 45
2,7 3,6 45 7.5
45 | 6,0 85 | 12,0
15 2 2 3
1256 | 175 | 250 | 350
200 | 260 | 330 | 520
250 | 350 | 500 | 700
18 24 30 50
30 50 60 | 100

0,55 t0 0,75

0,65

0,562

0,78

k&2

k2

10

uA/N
uAN

V
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BCX70 SERIES

Switching times

Icon = 10 mA; Igon = —lgoff = 1 MA
Vec=10V; R =990 Q

o typ. 85 ns
turn-on time (tq + t;) ton < 150 ns
) typ. 480 ns
W +
turn-off time (tg + tf) toff < 800 ns
INPUT T !
90°% :
]
10% ]
] [}
| 1
N 1
: ton : toff .
] ]
| ' |
; 1% i v
LN ! f
i 90% ! o
OUTPUT : : 30%
: N— lr 10% 1
| ) |
:‘_’-_d_> t, :‘ ts ;Atf 7272064

Fig. 2 Switching waveforms.
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BCX71 SERIES

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low
frequency purpose applications in hybrid circuits.

QUICK REFERENCE DATA

Collector-emitter voltage (Vg = 0) -VeES max. 45 Vv
Collector-emitter voltage (open base) -VcEO max. 45 v
Collector current (d.c.) -lc max. 200 mA
Total power dissipation Ptot max. 150 mw
Junction temperature Tj max. 150 oC
Transition frequency at f = 100 MHz
—Vee=5V;—Ic=10mA fr typ. 180 MHz
Noise figure at f = 1 kHz
—Vge =5V;—Ic =200 uA F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX71G =BG
BCX71H =BH
BCX71J =BJ
BCX71K =BK
29
28 .
0,115 - 1,9 —»
\0,085 -] 095 = | 3
{ VAs - '
i s z
0,4 —
T ] ]
7267146 1
1.3 25
| |02 ~ 12 21
0,1
[== [
\ 3
- 8?2 -t _»0,4 3<— 7266908.4
-l 12 | 0,37
08

See also Soldering recommendatioris.
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BCX71 SERIES

HHI

RATINGS

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

Collector-emitter voltage (Vg = 0) , -VCES max. 45 Vv
Collector-emitter voltage (open base) ' =VcEo max. 45 Vv
Emitter-base voltage (open collector) -VEBO max. 5V
Coilector current (d.c.) —Ic max. 200 mA
Base current —ig max. 50 mA
Total power dissipation** Piot max. 1560 mw
Storage temperature Tstg —55to+ 125 oC
Junction temperature T; max. 150 oC

THERMAL CHARACTERISTICS *
Tj = Px(Rth j.t + Rth ts * Rth s-a) * Tamb

Thermal resistance

From junction to tab Rth j-t = 50 K/W
From tab to soldering points Rth ts = 260 K/W
From soldering points to ambient* * Rth s-a = 120 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Collector-emitter cut-off current

Veg=0;-Vgp=45V —Ices < 20 nA
VEg =0; -Vgp =45 V; Tamb = 150 °C —IcEs < 20 uA
Emitter-base cut-off current
Ic=0;-Vgg =4V —lggo < 20 nA
Saturation voltages
—lg=10mA; —Ig = 0,25 mA —VCEsat 0,06 t0 0,25 V
—VBEsat 0,6 to 0,85 V
—lc=50mA; —Ig = 1,25 mA —V(CEsat 0,12t0 0,55 V
—VBEsat 0,68 to 1,05 Vv

Transition frequency at f = 100 MHz A

~VCE=5V; —Ig = 10 mA fr typ. 180 MHz
Collector capacitance at f= 1 MHz '

—Veg=10V;Ig=1s=0 Ce < 6 pF
Emitter capacitance at f = 1 MHz

—VEB=05V;Ig=l=0 Ce typ. 11 pF
Noise figure at Rg = 2 k2

—VGE =5 V; —Ig = 200 yA; B = 200 Hz F e 2 Sg

*  See Thermal characteristics in chapter GENFRAL.
** Mounted on a ceramic substrate of 7 mm x5 mm x 0,6 mm.
4 Measured under pulse conditions.
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Silicon planar epitaxial transistors

BCX71 SERIES

A B Cc D
D.C. current gain
typ. 140 | 200 | 270 | 340
—Veg=5Vi—ic=10kA PFE > — | 30| 40| 100
> 120 | 180 | 25C | 380
—Veg=5V:—Ic=2mA hgg  typ. 170 250 | 350 | 500
< 220 | 310 | 460 | 630
—Vgg=1V;-Ilgc=50mA hpg > 60 80 | 100 110
Input impedance > 1,6 25 3,2 4,5 k2
—Veg=5V;—Igc=2mA; f=1kHz hie typ.. 2,7 | 36 4,5 7,5 kQ
< 45 | 6,0 85 | 12,0 kQ
Reverse voltage transfer ratio .
—VCE=5V;—IC=2mA;f= 1 kHz hre typ. 1,6 2 2 3 10*
Small-signal current gain > 125 | 175 | 250 | 350
—Vge=5V,-Ic= 2mA; f=1kHz hfe typ. 200 | 260 | 330 520
< 250 | 350 | 500 700
Output admittance
Sy B el typ. 18 24 30 50 pA/V
——VCE—SV,—Ic—ZmA,f—— 1 kHz hoe < 30 50 60 100 WA/
Base-emitter voltage
0,6 to 0,75 Vv
—Vcg=5 V;—lg=2mA VBE typ. 0.65 v
—Veg=5V;-Ic= 10 uA VB typ. 0,65 \Y]
—-Vee=1V:-I¢c= 50 mA VBg typ. 0,72 \
N, f

i
i
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BCX71 SERIES

Switching times
—lcon = 10 MA; —Igon = IBoff = 1 MA
—=Vee =10 V; R =990 ©

turn-on time (tg + t,) ton gp'
) typ.
turn-off time (tg + t¢) toff P
-——j—;10% f—‘
INPUT 90%
tonV tOff
TTTeT VO%T
OUTPUT T 9
90% 90%
10%¢ l :¢
? ‘td‘ t, ‘ts‘ ts 7272906

Fig. 2 Switching waveforms.

85 ns
150 ns

480 ns
800 ns

October 1980



‘BF510 to 513

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Asymmetrical N-channel planar epitaxial junction field-effect transistors in the miniature plastic

envelope intended for applications up to the v.h.f. range in hybrid thick and thin-film circuits. Special -

features are the low feedback capacitance and the low noise figure. These features make the product
very suitable for applications such as the r.f. stages in f.m. portables (BF510), car radios (BF511) and

mains radios (BF512) or the mixer stage (BF513).

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 \Y,
Drain current (d.c. or average) Ip max. 30 mA
Total power dissipation .

up to Tamp =40 °C Ptot max. 300 mw

BF510 | 511 512 | 513
Drain current
_ . - > 0,7 2,5 6 10 mA

VDs=10ViVGs =0 'bss = 30| 70| 12| 18mA
Transfer admittance (common source)

Vpg=10V;Vgg=0;f=1kHz lygsl > 25 4 6 7 mA/V
Feedback capacitance \

Vps=10V;Vgs=0 ’ Cs typ. 03| 03 - — pF

Vps=10V;Ip=5mA Crs  typ. - - 0,3 0,3 pF
Noise figure at optimum source admittance

Gg=1mA/V; —Bg =3 mA/V; f =100 MHz

Vpg=10V;Vgs=0 F typ. 16| 1,5 - - dB

Vps=10V;Ip=5mA F typ. - — 1,51 1,56 dB

MECHANICAL DATA
SOT-23 (see page 2).

See also Sol/dering recommendations.
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BF510 to 513

MECHANICAL DATA ) Dimensions in mm
: 22 - 29
Fig. 1 SOT-23 28 . 1
0,115 - 1,9 —»
0,085 l
-~

~| 095 |~ | 2

/A

0,6 57 m 1 l 2 m ' 72671444 3
0.4 I 1 ll 1 i Marking code
1,3
. | <02 , 12 g? BF510 = S6
0,1 | T BF511 =57
~— - BF512=S8
\ 3 ' BF513=S59
- g?g - +L43l+ 7266908.4
o~ 12 | 0,37
08
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage see Fig. 4 Vps max. 20 V
Drain-gate voltage (open source) see Fig. 4 VpGo max. 20 v
Drain current (d.c. or average) Ip max. 30 mA
Gate current . tig max. 10 mA
— Total power dissipation up to Tymp = 40 0C ** Piot max. 300 mW
— Storage temperature Tstg —65 to +175 °C
— Junction temperature T; max. 175 °C
—+ THERMAL CHARACTERISTICS *
Tj=Px (Rthj-t + Rth s * Rth s-a) * Tamb
Thermal resistance
From junction to tab Rihj-t = 60 K/W
From tab to soldering points Rth t-s = 260 K/W
From soldering points to ambient ** Rths-a = 120 K/W

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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N-channel silicon field-effect transistors

DEVELOPMENT SAMPLE DATA

STATIC CHARACTERISTICS

Tamb = 25°C

Gate cut-off current
-Vgs=02V;Vpg=0

Gate-drain breakdown voltage
Ig=0;~Ip =10 uA

Drain current
Vps=10V;Vgg=0

Gate-source cut-off voltage
Ip=10uA;Vpg=10V

DYNAMIC CHARACTERISTICS

Measuring conditions (common source):

y-parameters (common source)

Input capacitanée atf=1MHz
Input conductance at f = 100 MHz

Feedback capacitance at f = 1 MHz

Transfer admittance at f = 1 kHz
Vgs = 0 instead of Ip =5 mA

Transfer admittance at f = 100 MHz

Output capacitance at f = 1 MHz
Output conductance at =1 MHz

Output conductance at f = 100 MHz

BF510 to 513

BF510 | 511 512 513
—lgss < 10 10 10 10 nA
=V(BR)GDO > 20 20 20 20 V
I > 0,7 2,5 6 10 mA
DSs < 30 | 70 | 12| 18 mA
=V(pP)GS typ. 0,8 1,56 2,2 3V

Vps = 10V;Vgs=0; Tamp = 25 OC for

BF510 and BF511

Vps = 10 V; Ip = 5mA; Tamp = 25 OC for BF512 and BF513

Noise figure at optimum source admittance

Gg=1mA/V; —Bg =3 mA/V;
f=100 MHz

BF510 | 511 | 512 | 513

Cis < 5 5 5 5 pF
Ois typ 100 90 60 50 wA/V
c typ. 03 | 03 |03 0,3 pF

rs < 04 | 04 | 04 0,4 pF
Ivss! > 25 | 40 | 40 3,5 mA/V
lyss! > - - 6,0 7,0 mA/V
lyss! typ. 35 | 55 | 50 5,0 mA/V
Cos. < 3 3 3 3 pF
dos < 60 80 | 100 | 120 pA/V
dos typ. 35 55 70 90 uA/V
F typ. 1,6 1,6 1,5 1,5 dB

T

November 1979
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BF510 to 513

HHH

7274941

1.5
CFS
(pF)
1,0
\
\
0,5
’ N
AN
™~
[~
Fig. 2 Vgg = 0 for BF510 and BF511;
Ip =5 mA for BF5612 and BF513; 0
=1 MHz; Tamp = 25 °C. 0 10 yov 20
10 72749424
BE
BF513
|41
| Ves| BF512 > ]
(MA) BFS11 =
L~ A L 1
/ l/ ]
pd =
A | A
51 BF510 =
AN A
y V
,/ A
/4 yd
/
v
0
0 ‘ 5 10 Ip (mA) 15

Fig.3 Vpg=10V; f=1kHz; Tamp = 25 OC; typical values.
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N-channel silicon field-effect transistors

BF510 to 513

30 7282719.1
Vps
VbGo
(V)

20
\
\

10 \

, \
0 \
0 100 Tamb (°C) 200
Fig. 4 Voltage derating curve.
300 7282718
Ptot
(mW) ‘\\
200 N
AN
N,
N
N

100

N ,
N
0 N
0 100 Tamb (OC) 200

Fig. 5 Power derating curve.
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BF536

SILICON PLANAR TRANSISTOR

P-N-P transistor in a microminiature plastic envelope. Primarily intended for use as mixer in v.h.f.

tuners. Also suitable as r.f. amplifier and oscillator in f.m. tuners.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) =VeBo “max.: .30 V-
Collector-emitter voltage (open base) -VCEOQ max. 30 v
Collector current (d.c.) —-lc max. 25 mA
Total power dissipation up to Tgmp =60 °C Piot max. 200 MW <—
Junction temperature Tj max. 150 OC -
D.C. current gain
lg=1TmA; -Veg=10V hge > 25
Transition frequency at f = 100 MHz
lg=1mA;-Vcg=10V fr typ. 350 MHz
Noise figure at f = 200 MHz
lge=1mA; -Vcg=10V F _typ. 5 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BF536 = G3
29
2,8 3
0,115 - 1,9 —»
\0,085 | 095 |- | ‘ 2
{ /e - 4
0,6 m 1 . 2 m 7267146 1
0,4 @
+ ' B
1.3 25
| |02 : 1,2 21 -— -
0,1 L -
[ - -
\ 2] | =
085|_|
075 -»0'434— 7266908.4
- 8’; - 0,37
See also So/dering recommendations.
September 1980 1



BF536

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

_Emitter-base voltage (open collector)

Collector current (d.c.)

Total power dissipation up to Tomp, = 60 OC **
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS*
Tj =P (Rthjt * Rthts * Rthsa) * Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS

Tamb = 25 ©C; unless otherwise specified

Collector cut-off current
Ig=0;-Veg=20V

D.C. current gain
lg=1 mA; —Veog =10V

Transition frequency at f = 100 MHz
Ig=1 mA;—VCB =10V

Noise figure at f = 200 MHz
lE=1mA; -Vcg=10V; Rg =50 Q

Transducer gain (common base) at f = 200 MHz
IE=3mA; -Veg=10V; Rg=60 Q; R =920 Q

* See Thermal characteristics in chapter GENERAL.

** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

-VcBo
—VcEo
-VEBO

—lc

Ptot
Tstg
Tj

Rthj-t
Rthts
Rths-a

—IcBo

max.

30 V
30 v
4V
25 mA
200 mw

—65 to + 150 oC

max.

typ.
typ.

typ.

150 °C

60 K/W
260 K/W
120 K/W

50 nA

25

350 MHz

5 dB

17,6 dB
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Silicon planar transistor

BF536

300

tot
(mW)

200

100

7284416.1

N,

N

100 Tamb (OC) 200

Fig. 2 Power derating curve.

September 1980
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BF550
BF550R

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor, in a microminiature plastic envelope, intended for applications in thick and thin-film
circuits. This transistor-is primarily intended for use in i.f. detection applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBO max. 40V
Collector-emitter voltage (open base) -VcEo max. 40 V
Collector current (d.c.) -l¢ max.’ 25 mA
Total power dissipation up to Tamp = 60 °C Pot max... 200 mW «—
Junction temperature Tj max. 1560 °C
D.C. current gain at Tj = 25 ocC
-lg=1mA;-Vcg =10V hrg > 50
Transition frequency at f = 100 MHz
~lg=1mA;-Vgg=10V fr typ. 325 MHz
Noise figure at Rg = 300 Q2
-lg=1mA;-Vcg =10 V; f= 100 kHz F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23 BF550 = G2
3
2 9
0,115 -— 1 g — 2
* /2185 0,95 7267146 4
os o m m
0,4
! ‘ 143 25 BF550R = G5
ol <02 . 1,2 21 3 -
0,1 | .
\ 3 !
- 8.812 - —>(|) 4:L<— 7266908.4 7278182 2
o 1.2 |« 037
0.8

See also Soldering Recommendations.
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BF550
BF550R

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation up to T, = 60 OC **

Storage temperature
Junction temperature

THERMAL CHARACTERISTICS*
Tj = Px(Rthjt + Rth t-s + Rth s-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient* *

 CHARACTERISTICS

Tamb = 25 ©OC unless otherwise specified

Collector cut-off current
l[g=0;-Vgg=30V

Emitter cut-off current
Ic=0;-Vgg=3V

Base-emitter voltage
=lc=1mA; -Veg=10V

D.C. current gain
-lc=1mA;-Vcg=10V

Transition frequency at f = 100 MHz
-lc=1mA;-Veg=10V

Feedback capacitance at f = 1 MHz
-lc=1mA;-Vgg=10V

Noise figure at Rg = 300 Q
-lc=1mA; -Vcg=10V; f= 100 kHz

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

-VcBo
-VcEo
-VEBO
-1 C
Ptot
Tstg

Tj

Rth j-t
Rth ts

Rthsa

-lcBo

-lEBO

max. 40 Vv
max. 40 Vv
max. 4v
max. 25 mA
max. 200 mw
~-55 to +150 OC
max. 150 °C
= - 60 K/W
= 260 K/w
= 120 K/wW
< 50 nA
< 100 pA
typ. 750 mvV
> 50
typ. 325 MHz
typ. 0,5 pF
typ. 2 dB
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Silicon planar epitaxial transistor

)

'BF550
BF550R

7Z284416.1

300
Piot
(mW)
200
\\
100 AN
\\ ;
\\
N
0 100
0 0 Tamb (OC) 200

Fig. 2 Power derating curve.
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J=

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a microminiature plastic envelope, intended for applications in thick and thin-filjm ’
circuits such as self-oscillating mixer in u.h.f. tuners in conjunction with bipolar transistors or with’

MOS fets.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c )

Total power dissipation up to Tymp = 60 °C
Junction temperature

Transition frequency at f = 100 MHz
Ig=3mA; -Vgg=10V

-VcBo
—-VcEo

max. 40 \

max. 35V

max. - 30 mA
max. 200 mW
max. 1560 °C

typ. 900 MHz

MECHANICAL DATA
Fig. 1 SOT-23

29 -
2,8
0,115 - 1,9 —
< 0.085 I

oo " | ! o
0,4 = !
J T ’ T [}
1.3 25
o leo2 | . 12 21
0,1 | ¥
\ 3
- 8_312 - +(l)4:<|)<— 7266908.4
- 2)% - 0,37

See also Soldering Recommendations.

Dimensions in mm

Marking code

BF569 = G6

7267146
1
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BF569

RATINGS

Limiting values in accordance with the Absolute Maximum S

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current (d.c.)

Total power dissipation up to Tamb =600C**
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS*
Ti=PX R, j.t + Reh 15+ Rep s-a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering poinfs

From soldering points to ambient**

CHARACTERISTICS

Tj =25 OC unless otherwise specified.

Collector cut-off current
IE=0;—Veg =20V

D.C. current gain
IE=3mA; ~Veg =10V

Transition freqUéncy at f=100 MHz
IE=3mA; -Veg=10V

Feedback capacitance at f = 1 MHz
IE=1mA; =Veg=10V

Noise figure at f = 800 MHz

lE=3mA; =Vcg =10 V; Rg =60 2; R| = 500

Power gain as f = 800 MHz :
|E=3mA;—VCB=10V; RS=609;RL=500.§Z

* See Thermal characteristics in chapter GENERAL.

** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

ystem (IEC 134)

-VcBo
—-VcEo
-VEBO
_|C

Ptot

Tstg
Tj

Rthj-t
Rth ts
Rthsa

—lco

hre

pr

max. 40
max 35
max. 3
max 30
max. 200
—65 to + 150
max. 1’50
= 60
= 260
= 120
< 100
> 25
typ. 50
typ. 900
typ. 0,33
typ. - 4,5
typ. 14,5

\%
\%
\%
mA
mwW
oc
oc

K/w
K/w
K/w

nA

MHz

pF

dB

dB
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Silicon planar epitaxial transistor BF569
7284416.1

300
Ptot
(mW)

200

\\
\\
100 AN
AN
\\
N,
N
0 -
0 100 Tamb (OC) 200

Fig. 2 Power derating curve.
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BF579

SILICON PLANAR TRANSISTOR

P-N-P transistor in a microminiature envelope primarily intended for u.h.f. applications in thick and

thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vcgo max. 20 v
Collector-emitter voltage (open base) =VCgo max. 20 v
Collector current -lc max 25 mA
Total power dissipation up to Tamp = 85°C Ptot max 150 MW =
Junction temperature Tj max. 150 oC -
Transition frequency at f = 100 MHz
lEé 10mA; =Vpeg=10V fr typ. 1350 MHz
Transducer gain (common base)
lg=10mA; —Vcp = 10 V; f = 800 MHz
Rg =60 Q; R|_ =500 Q; Tyyp=25°C Gir typ. 16 dB
Noise figure (common base) -
Ig=10mA; -Vcg = 10 V; f = 800 MHz
Rg=60Q; R_=500Q F typ. 4,5 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BF579 = G7
2,9
28 i
0,115 - 1,9 —
2
\0,085 | 095 (= |
0 6 L——'—'— //‘ m 1 2 m—‘ 7267146 1
0,4 rJ | T
] T l ] | =
13 25 -~z
| =02 - 12 21 :
0,1 |
= |
\ 3
085|_|
~075 - —>0’4:|3<— 7266908.4
ol 12 | 0,37
0,8
See also Soldering recommendations.
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BF579

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-base voltage (open emitter) see Fig. 2 —VcBo  max. 20 Vv
Collector-emitter voltage (open base) see Fig. 2 - —VGEQ max. 20V
Emitter-base voltage (open collector) see Fig. 2 —VgEgo max. 3V
Collector current —lg max. 25 mA
Base current (d.c.) —lg max. 10 mA
—  Total power dissipation up to Tymp = 85 OC** Ptot max. 150 mW
—=  Storage temperature Tstg —65 to + 1560 °C
— Junction temperature Tj max. 150 ©C
—» THERMAL CHARACTERISTICS*
Tj=Px(Rthjt*+Rthts* Rthsa) * Tamb
Thermal resistance
From junction to tab Rthjt = 60 K/W
From tab to soldering points Rthts = 260 K/W
From soldering points to ambient** Rthsa = 120 K/W
CHARACTERISTICS
Tamb =25 °C
Collector cut-off current
lg=0;-Vcg=15V —-lcgo < 100 nA
Emitter cut-off current
Ilc=0;-Vgg=1V —-lggo < 100 nA
D.C. current gain
Ic=10mA; -Vgg=10V ’ hEg > 20
Transition frequency at f = 100 MHz
Ig=10mA; -Vpeg=10V fr typ. 1350 MHz
Feedback capacitance at f = 500 kHz
Ig=7mA; -Vcg=10V Cre typ. 0,46 pF
lg=0;-Veg=10V ) Crp typ. 160 fF
I Transducer gain (common base)
E lg=10mA; —-Veg =10 V; f = 800 MHz )
m— Rg =60 £2; R_=500 2 Gyr typ. 16 dB
- Noise figure (common base)
lg=10mA; —Veg =10 V; f = 800 MHz
Rg=60%Q; R =500 F typ. 4,5 dB
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
2 September 1980



Silicon planar transistor BF579

30 7282721
-V
(V)
—~Vcso/~Veeo
20 \
\
\
10 \
| -VEBO \
T \“
o LT
Fig. 2 Voltage derating curves.
200 7282720
Ptot
(mW)
100 \
A\
\
\
0
0 100 200 Tamb (°c) 300
Fig. 3 Power derating curve.
T~
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BF622

SILICON EPITAXIAL TRANSISTOR

® for video output stages

N-P-N transistor in a miniature plastic envelope intended for application in thick and thin-film circuits.

This device is intended for class-B video output stages in colour television receivers.
P-N-P complement is BF623.

QUICK REFERENCE DATA

Collector-base voltage {open emitter) VeBO max. 250 V
Collector-emitter voltage (open base) VCEO max. 250 V
Collector current (peak value) lcwm max. . 100 mA
Total power dissipation up to Tymp = 25 °C Piot max. 1w
Junction temperature Tj max. 150 ©C
D.C. current gain

Ic=25mA; Vcg=20V hFE > 50
Transition frequency at f = 35 MHz

Ic=10mA; Vcg=10V T > 60 MHz
Feedback capacitance at f = 1 MHz

Ic=0;Vce=30V Cre < 1,6 pF
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.

BF622
-—
1,6
- i —
3

'

0,8
min L]
ny

.l |
0'4:_ E | ‘“8’%2(2)() % 72692305
0,37 . l
<[15]>
~—[Bo—

See also Soldering recommendations.

7267145

1
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BF622

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value)

Total power dissipation up to Tamb =25 °C
mounted on a ceramic substrate
area = 2,6 cm?; thickness = 0,7 mm

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to collector tab

From junction to ambient in free air
mounted on a ceramic substrate
area = 2,5 cm?; thickness = 0,7 mm

VcBo
VcEo
VEBO
Ic
Icm

Ptot

Tstg

Rth j-tab

Rthj-a

max.
max.
max.
max.
max.

max.

250 v
250 v
5V
20 mA
100 mA

TwW

-65 to +150 °C

max.

160 °c

25 oc/w

125 oc/w

March 1978




Silicon epitaxial transistor BF622

CHARACTERISTICS

Tj = 25 OC unless otherwise specified
Collector cut-off current

Ig=0; Ve =200V IcBO < 10 nA

RBE = 10 k§2; Vg =200 V; Tj= 150 °C ICER < 50 upA
Emitter cut-off current

Ic=0;Vgg=5V _ lEBO < 10 uA
Base-emitter voltage :

lc=25mA;Vcg=20V ’ VBE typ. 0,73 V
D.C. current gain

Ic=25mA; Vg =20V hrE > 50
High-frequency knee voltage at Ti =15600C *

lc=25mA VCEK typ. 20 VvV
Transition frequency at f = 35 MHz ’

Ic=10mA;Vcg=10V fr > 60 MHz
Feedback capacitance at f = 1 MHz

Ic=0;Veg =30V Cre < 1,6 pF
Feedback time constant at f = 10,7 MHz **

Ic=10mA;Vcg=20V h'Che < 70 ps

* The high-frequency knee voltage of a transistor is that value of the collector-emitter voltage at which
the small-signal gain, measured in a practical circuit, has dropped to 80% of the gain at Vog =50 V.
A further reduction of the collector-emitter voltage results in a rapid increase of the distortion of the
signal.
lhrbl

* % l’bb'cb'c' _(,J_ .
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BF622

7277428.1

200
'c
(mA) lg=30mA
A25mA
150 20mA
(/ ,//
/,/ 15mA
A T
- 10mA
y ,// I
/ /// 5mA
100 % — e
pa e
4 //’-
LT
50
0 -
-10 0 10 20 30 40 vgg (v) 50
Fig. 2 Typical values at Tj=25 oC.
7278281
150 7277425
200
fr
IC (MHz)
(mA)
150 100
typ
Pt
v \
100 typ [ [ITmax Vge / : \
[N
/11 50
/
1
50
Jil
7
£
A
717
b5 075 10 125 0 ‘ 2
’ ) . ' 1 10 10
Vgg (V) Ic (mA)
Fig.3 Veg=20 V;Tj=25 oC. Fig. 4 Vg = 10V;Tj=25 OC; f =35 MHz.
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Silicon epitaxial transistor

BF622

7277674
1,0
VBE
V)
0,75 =
N~ | typ
—
|
05
0,25
0
0 50

100 T (°c) 150

Fig. 5 Ic=25mA; Vcg=20 V.

7278282
6
Cm
(pF)
4
{
2

N
L tve
-

0

0 20 vVgelv) 40

Fig. 7 Ic=0; f=1 MHz; Tj= 25 oC.

7278283

103
lcBO
(nA)
max
/
102 £ ,./
£ V4
7
4’ 1
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1 /
101
0 50 100 150 200

Fig. 6 Vo =200 V.

T; (°C)
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BF622

200 7277427

150

100

typ L —

50

1 10 102

) Ic (mA) 103
Fig. 8 Vg =20 V; Tj=25°C.
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l . BF623 ’

SILICON EPITAXIAL TRANSISTOR

o for video output stages

P-N-P transistor in a miniature plastic envelope intended for application in thick and thin-film circuits.
This device is intended for class-B video output stages in colour television receivers.

N-P-N complement is BF622.

QUICK REFERENCE DATA

Collector-base voitage (open emitter) -VcBO max. 250 V
Collector-emitter voltage (open base) -VcEo max. 250 V
Collector current (peak value) ~lem max. 100 mA
Total power dissipation up to Tamp = 25 °C Piot max. 1T W
Junction temperature T max. 150 OC
D.C. current gain
-lg=25mA;-Vcg=20V hre > 50
Transition frequency at f = 35 MHz
-lg=10mA; -Vcg =10V fr > 60 MHz
Feedback capacitance at f= 1 MHz
,lC.z 0;-Vgg=30V Cre < 1,6 pF
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89. BF623
4.6
- A ~+{8]
1,6 1.8
R W ine '* n
3
| !
1 2
| 26 -
! »
2.4 4,25 -
: 1 3,75 7267146 1 -
I v ) -
08 }
min 1 13
1 f l l [¢O 53 ; 1
e +8é~2m
0,37
<[]

~— By —

See also Soldering recommendations.
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BF623

RATINGS

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

Collector-base voltage (open emitter) -VeBo max. 250 V
Collector-emitter voltage (open base) -Vceo max. 250 V
Emitter-base voltage (open collector) -VEBO max. 5V
Collector current (d.c.) -Ic max. 20 mA
Collector current (peak value) ~lem max. 100 mA

Total power dissipation up to Tamb=25°C
mounted on a ceramic substrate

area = 2,6 cm?; thickness = 0,7 mm Ptot max. Tw
Storage temperature Tstg . . -65 to +150 °oC
Junction temperature : Tj max. 150 °oC

THERMAL RESISTANCE

From junction to collector tab Rthjtab = - 25 oc/w

From junction to ambient in free air
mounted on a ceramic substrate
area = 2,6 cm?; thickness = 0,7 mm Rth j-a

125 oc/w

N
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Silicon epitaxial transistor BF623

CHARACTERISTICS

Tj = 25 OC unless otherwise specified
Collector-cut-off current

lg=0;-Vcg =200V -lcBo < 10 nA

RBE = 10 k€2; -Vcg =200 V; Tj = 160 °C : -ICER < 50 pA
Emitter cut-off current

Ic=0;-Vgg=5V -lgEBO < 10 uA
Base-emitter voltage . . :

~lg=25mA;-Vcg=20V -VBE typ. 0,75 Vv
D.C. current gain )

~-lg=25mA;-Vgg =20V e hEE > 50
High-frequency knee voltage at Ti =1500C * .

~-lg=25mA ~VCEK typ. 20 v
Transition frequency at f = 35 MHz

~-lgc=10mA; -Vcg=10V ) fr > 60 MHz
Feedback capacitance at f = 1. MHz

lc=0;-Vcg=30V Cre < 1,6 pF
Feedback time constant at f = 10,7 MHz **

~lg=10mA;-Vcg =20V pp'Cr'c < 70 ps

* The high-frequency knee voltage of a transistor is that value of the collector-emitter voltage at
which the small-signal gain, measured in a practical circuit, has dropped to 80% of the gain at
-VcE =50 V. A further reduction of the collector-emitter voltage results in a rapid increase of the
distortion of the signal.

Ihrpl

" Tbb'Ch'c = -
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BF623

72774351

200
e
(mA)
—1lp=30mMA
150 B =T 25ma
o = 20mA |
—11 L1 | et
] T | L+ | 1" 10mA
L B
| L L+ 5mA
Lt LT e
4///‘ LT |
LT |
o]
50 =
0 P
-10 0 10 20 30 40 ~Veg (V) 50
Fig. 2 Typical values at Ti =25 0C.
7278286 150 7277431
200
fr
-Ic (MHz)
(mA)
150 100
TP
100 typ max Vge o \
i \
] 50
) .
50 / /
Vi
4
A 4
v,
0 v
05 0,75 1,0 1,25 10 _i. (mA) 102

Fig.3 -Vcg=20V; Tj =2509C,

Fig.4 -Veg=10V;T;=259C; f = 35 MHz.
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Silicon epitaxial transistor

BF623

10

—VBE
(V)

0,75

0,5

0,25

0

7277674.A
~
NG TYP
T~
~ ]
0 50

100 T (°c) 150

Fig. 5 -Ic=25mA;-Vcg =20 V.

7278285

6
Cre
(pF)

4

\\\»
2 N1YP
-
0
0 20 —Vgg(v) 40

Fig. 7 Ic=0;f=1 MHZ;TJ= 25 OC.

103

—lceo
(nA)

102

7278284
max A
v
V4
d/ /l
+1001 ] A
7
A
50 100 150 200
T. (°C)

Fig. 6 ~Vcg =200 V.
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BF623

HIH

200

PFE

150

100

50

7277434

typ

]

10 102

Fig.8 ~Vcg=20V; Tj=25 ocC.

—lc (mA)

103
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BF660

SILICON PLANAR TRANSISTOR

P-N-P transistor, in a microminiature plastic envelope; intended for use as oscillator in v.h.f. tuners
with extended frequency range and/or in conjunction with MOS-FETs in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (peak value)

Total power dissipation up to Tamp = 60 °C

Junction temperature

Transition frequency at f = 100 MHz
lg=5mA; -Vcg =10V

—VeBo
—VCEO
—lem
Ptot

Tj

fr

max. 40 VvV

max. 30V

max. 25 mA

max. 200 mW  <«—
max. 150 OC

typ. 650 MHz

MECHANICAL DATA

Fig. 1 SOT-23.

'

0,115
0,085

/A

06 7
0,4
{

0,2
0.1

=

0,85

=

0,75
1,2
0,8

See also So/dering recommendations.

Dimensions in mm

4

1,3 25
1,2 2,1
' l
7266908.4

Marking code
BF660 = G8

3

1267146 1

September 1980 1



BF660

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -VeBo
Collector-emitter voltage (open base) -VCcEO
Emitter-base voltage (open collector) -VEBO
Collector current (peak value) —lcm
Base current (d.c.) —Ig

Total power dissipation up to Tamp =60 OC** Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL CHARACTERISTICS*
Tj=Px (Rthj-t* Rtht.s + Rths-a) + Tamb

Thermal resistance

From junction to tab Rthj-t
From tab to soldering points Rth t-s
From soldering points to ambient** Rths-a

CHARACTERISTICS

Tamb =25°C
Collector cut-off current .

lIg=0;,-Vgcg=20V —lcBo
D.C. current gain

lg=3mA; -Vgg=10V hEg
Transition frequency at f = 100 MHz

lg=5mA; -Vgg=10V fr
Feedback capacitance at f = 1 MHz

lg=1mA; -Vgg =10V Cre

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

max. 40
max. 30
max. 4
max. 25
max. 10
max. 200
—65 to + 150
max. 150
= 60
= 260
= 120
< 50
> 30
typ. 650
typ. 0,65

<

mA
mA
mW
ocC
oCc

K/w
K/wW
K/W

nA

MHz

pF
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BF660

Silicon planar transistor

300 7284416.1
Piot
(mW)
200
N,
N\
100 N\
\\
N -
N
N
00
100 Tamb (°c) 200

Fig. 2 Power derating curve.

W (September 1980
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BF767

SILICON PLANAR TRANSISTOR

P-N-P transistor in a microminiature plastic envelope, primarily intended for application as gain con-
trolled amplifier e.g. in v.h.f. and u.h.f. television tuners in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBo max. 30 Vv
Collector-emitter voltage (open base) -VCEO max. 30 V

Collector current (d.c.) —l¢ max. 20 mA

Total power dissipation up to Tamp = 60 °C Piot max. 200 MW = -—
Junction temperature Tj max. 150 °C

Transition frequency at f= 100 MHz

Ig=3mA; -Veg=10V fr typ. 900 MHz
Transducer gain (common base)

Ig=3mA; -Vcp =10 V; f =800 MHz

Rg=60%; R|_=500 £ Gyr typ. 13 dB
Noise figure (common base)

{g=3mA; -Vcg =10 V; f=800 MHz :

‘Rg =60 Q; R_ =500 2 F typ. 4 dB

MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BF767 = G9
29
2,8 3
0,115 - 1,9 —»
\0,085 ~| 0,95 |~ ' 5
' /A - I
0,6 ‘; m 1 . 2 m ? 7267148 4
0,4
f ' ' } .
1,3 25 -
o |02 : 1.2 21 =
0,1 ] -
&= ma
\ 3 |
- 8:?2 -t ———0’434— 7266908.4
o 12 | 0,37
08

See also.Soldering recommendations.
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BF767

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) -V¢cBo
Collector-emitter voltage (open base) -VcEOo
Emitter-base voltage (open collector) -VEBO
Collector current (d.c.) —lc
Total power dissipation up to Tgmp = 60 OC ** Piot
Storage temperature Tstg
Junction temperature T;

THERMAL CHARACTERISTICS*
Tj=Px (Rthj-t+ Rtht-s * Rths-a) + Tamb

Thermal resistance

From junction to tab Rthj-t
From tab to soldering points Rth t-s
From soldering points to ambient** Rth s-a

CHARACTERISTICS
Tamb = 25 ©C; unless otherwise specified
Collector cut-off current

lg=0;-Vgg=15V —icBo
D.C. current gain

—lg=3mA;-Vcg=10V hgg

—lg=7mA; -Vpcg=4V hge
Transition frequency at f = 100 MHz

lg=3mA; -Vgg=10V fr

lge=7mA; =Veg=5V fr
Feedback capacitance at f = 500 kHz

lg=1mA; -Veg=10V Cre

lIg=0;,-Veg=10V Crp

Transducer gain (common base)

Ig=3mA; —Vgg =10V, f =800 MHz ‘

Rg =60 £; R|_=500 Q ; Gir
Noise figure (common base)

Ig=3mA; —V¢gg =10 V; f = 800 MHz

Rg =60 Q; R =500 Q F

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

max.
max.
max.
max.

max.

30 Vv
30 v
3v
20 mA

200 mw

—65 to + 150 °C

max.

typ.

typ.
typ.

typ.
typ.

typ.

typ.

150 °C

60 K/W
260 K/W
120 K/W

100 nA
15
60
10

900 MHz
90 MHz

0,3 pF
160 fF

13 dB

4 dB
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Silicon planar transistor

BF767

300

tot

(mW)

200

100

7284416.1
N -—
AN
N
AN
\\
N
N
0 100 Tamb (OC) 200
Fig. 2 Power derating curve.
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BFQ17

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N multi-emitter transistor in a miniature plastic envelope intended for application in thick and
thin-film circuits. The transistor has extremely good intermodulation properties and a high power

gain. It is primarily intended for:

— Qutput and driver stages of channel and band serial amplifiers with high output power for bands

I, 11, 11l and IV/V (40—860 MHz).
— Output and driver stages of wideband amplifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) Vceom max 40 Vv
Collector-emitter voltage (open base) VCEO max 25 VvV
Collector current (peak value; f > 1 MHz) lem max. 300 mA
Total power dissipation up to Tgmp = 25 °C Piot max 1w
Junction temperature Tj max. 150 °C
Transition frequency at f = 500 MHz
Ic=150mA; Vgg =15V fr typ. 1,2 GHz
Feedback capacitance at f = 1 MHz '
1c=10mA; Ve =15V, Tamp =25 °C Cre typ. 1,9 pF
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
BFQ17
. 4.6
4,4 —~+{8] 3
1,6 1,8
- 14 — 14— 14 —
2
[
: T 7267165 1
' 26
| L 4,25
! z4 3,75
, " |
0,8 i
min 1 i3 2
Tous [9]oB® 0“8(2x) 12692305
0,37

g

See also So/dering recommendations.
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BFQ17

HITHT

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

Voltages

Collector-base voltage (open emifter; peak value)
Collector-emitter voltage (RBE = 50 Q2; peak value)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (d.c.)

Collector current (peak value; £ > 1 MHz)

Power dissipation

Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate
area = 2,5 cm?2; thickness = 0,7 mm
Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air
mounted on a ceramic substrate
area = 2,5 cm?: thickness = 0,7 mm

1y 1c = 10 mA.

VceoM — max. 40 Vv

VCERM max. 40 Vv l)
D

<

VCEO max. 25
VEBO max. 2 .V

Ia max. 150

28

ICM max. 300

Ptot max. 1w

Tstg -65to+150 ©°C
Tj max. 150 oC

Rthj—'tab = 30 OC/W e

Renj-a = 125 oc/w
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BFQ17

CHARACTERISTICS
Collector cut-off current

Ig =0; Vg =20V;Tj =150 °C

Saturation voltage
IC =100 mA; Iz = 10 mA

D.C. current gain -
Ic= S50mA; Vg = 3V
IC = 1501‘1’1A;VCE = 5V
Transition frequency at f = 500 MHz 1)
Ic =150 mA; VCg = 1SV

Collector capacitance at f = 1 MHz

Ig=Ie¢=0 ;Vgg =15V

Feedback capacitance at £ = 1 MHz
Ic= 10mA; Vgg = 15V; Tamp =25 °C

Max. unilateral power gain (sre assumed to be zero)
|sfe |2

(1 —|sie [20(1 — |soe |2)

Ic =60 mA; VCE =15 V; Tamb = 25 °C;

f = 200 MHz
f = 800 MHz

GyuM (in dB) = 10 log

1) Measured under pulse conditions.

IcBo

VCEsat

hpg
hpg

fr

GuMm
GuM

typ.

typ.

typ.
typ.

20

0,5

25
25

1,2

1,9

16
6,5

Tj=25 OC unless otherwise specified

pA

GHz

pF

pF

&8

March 1978




BFQ17
7272947 7272950
100 Tj=25°C 200 Ti=25 °c
- e
hee (mA) ,
typ
75 150
50 typ 100 |
s il ’
]
25 50 7
4
y
0 0
0 50 100 150 600 700 800 900
Ic (mA) Vgg (mV)
7272948 7273167
= = 4
10 F=1 MHz 2 Tj=25°C
Tj=25°C
Cc fr
(pF) (GHz)
7.5 15 typ
A P
Ty
= 5 1
typ
-
25 05
00 10 20 30 0 50
0 100 150
VCB ( \% ) IC (mA)
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J L BFQ18A

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a miniature plastic envelope intended for application in thick and thin-film circuits.
It is primarily intended for MATV purposes.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 25 V
Collector-emitter voltage (open base) Veeo max. 15V
Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1T W
Junction temperature Tj max. 150 OC
Transition frequency at f = 500 MHz :
=100 mA; Vcg =10V fr typ. 3,6 GHz

Feedback capacitance at f = 10,7 MHz

Ilc=0;Vcg=10V Cre typ. 1,2 pF

Intermodulation distortion
iIc=80mA;Vge=10V;R_ =758

measured at f(p + q — r) = 793,25 MHz dim < —60 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89. Mark
L6 BFQ18A
“ A —p—{B]
1,6 1,8
DRV l* 16
3
3
: !
! 2
| 26
4,25
| 24 398
| + 7267145 1
0,8
min 1 3 2 ‘
] 4 [¢0,53 :
- e Y e 040 [
04s e
0,37

,
[

~—[Bo—

See also Soldering recommendations.
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BFQ18A

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Total power dissipation up to Tamp =25 9C *
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to collector tab
From junction to ambient in free air *

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

D.C. current gain **
Ilc= B0mA;Veg=10V
Ic=100 mA; Vcg =10V

Transition frequency at f = 500 MHz **
Ilc= 50mA;Vcg=10V
Ilc=100mA; Vg =10V

Collector capacitance at f = 1 MHz
lg=1g=0;Vgg=10V

Emitter capacitance at f = 1 MHz
lc=1c=0;VEg=05V

Feedback capacitance at f = 10,7 MHz
Ic=0;Vcg=10V

VcBo
VCcEOo
VEBO
Ic
Ptot
Tstg
Tj

Rth j-tab
Rthj-a

max. 25V
max. 15 V
max. 2V
max. 150 mA
max. 1T W
—65 to + 160 °C
max. 150 °C
25 OC/W
125 oC/W
> 25
> 25
typ. 3,2 GHz
typ. 3,6 GHz
typ. 2,0 pF
typ. 11 pF
typ. 1,2 pF

* The device mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm.

** Measured under pulse conditions.
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Silicon planar epitaxial transistor BFQ18A

Intermodulation distortion (see Fig. 2)
Ic=80mA;Vcg=10V; R =75Q
Vp =V =700 mV at f, = 795,25 MHz
Vq=Vo—6dB at fg = 803,25 MHz
Vy =Vg—6dB  atf, =805,25 MHz

Measured at f(, 1 q — r) = 793,25 MHz dim < ~60 dB

2008

IOKQ[

10nF

= R
[0,68 L] t
0,68 pF pF

O— _
% 7279132

Fig. 2 MATV-test circuit (40—860 MHz).
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BFQ19

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a miniature plastic envelope intended for application in thick- and
thin-film circuits.

It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial
amplifiers, radar systems, oscilloscopes, spectrum analysers etc. ‘

The transistor features very low intermodulation distortion and high power gain. Thanks
to its very high transition frequency, it also has excellent wideband properties. and low
noise up to high frequencies.

QUICK REFERENCE DATA ~ ~ —
Collector-base voltage (open e“smitter/‘) g VCBO max 20
Collector-emitter voltage (open base) Vepo max 15 Vv
Collector current (d.c.) Ic max. 75 mA
Total power dissipation up to Tomp =875 °c Ptot max. 500 mW
Junction temperature T.’i max. 150 ©C
Transition frequency at f = 500 MHz
Ic=50mA; Vo =10V fp typ. 5 GHz
Feedback capacitance at f = 1 MHz
Ic=10mA; Vog =10 V; Typp = 25 ©C Cre typ. 1,3 pF
Noise figure at optimum source impedance
Ic =50 mA; Vog = 10 V; £ = 500 MHz; Tapp, =25°C  F typ. 3,3 dB
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89. \\ — bh B BFQ19
1.6 1,8
|* 1767 \ e
3
Y
i ' T o 2
! -
! 26
E 2,4 g:?fg 7267145 1
. ; |
08 u
min ¥
I o o 53
I C oI Co T R
,37
¢-,|
~— [0 —
See also Soldering recommendations.
March 1978 1




BFQ19

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

Voltages

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value); f > 1 MHz

Power dissipation

Total power dlssipatioTx up to T,p
mounted on a ceramic substrate
area =2,5 cm2; thickness = 0, 7 mm

=87,59C

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

From junction to ambient in free air
mounted on a ceramic substrate
area = 2,5 cm”; thickness = 0,7 mm

VCBO
VcEOo
VEBO

Ic

Iem

tot

Tstg

Rthj-tab =

Rthj—a

max. 20
max. 15

max. 3,0

max. 75
max. 150
max. 500
-65 to +150
max. 150
= 40
= 125

2B

mW

°c
o°c

oc/w

o°c/w
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BFQ19

CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

Ig=0:Vep=10V Icpo

D.C. current gain 1)
Ic=50mA: Vg =10V hFE

Ic=75mA: Vo =10V hpg

Transition frequency at f = 500 MHz 1)
Ic=50mA: Vg =10V bigy

Ic=7SmA: VCg =10V fr

Collector capacitance at f = 1 MHz

Ig=Ig=0:Vgg =10V Ce

Emitter capacitance at f = 1 MHz

Ig=1=0;VER =0,5V Ce

Feedback capacitance at'f = 1 MHz
Ic =10 mA: Vo =10 Vi Tymp = 25 °C Cre

Noise figure at optimum source impedance
I¢ =50 mA: Vog = 10 V; £ = 500 MHz; Tamp = 25 °C F

Max. unilateral power gain (sre assumed to be zero)
| ste |2

(1 —|sie |2)(1 —]s0e|2)

Ic =50 mA; VGE = 10 V; Tamb = 25 °C;

GymM (in dB) = 10 log

f = 200 MHz GuM
f = 500 MHz GuM
f = 800 MHz GuM

1) Measured under pulse conditions.

< 100 nA
> 25

typ. 50

> 25

typ. 52

> 4,0 GHz
typ. 5,0 GHz
> 4,4 GHz
typ. 5,5 GHz
typ. 1,6 pF
typ. 5,0 pF
typ. 1,3 pF
typ. 3,3 dB
typ. 8,5 dB
typ. 11,5 dB
typ. 7,5 dB
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BFQ19

7272659 7272950
Ve =10V Veg=5V
G C T;=25°C
100 200 i .
]
c
heg (mA)
‘ typ
75 150
typ =
| o] ’
50— 100 i
|
25 50 ]
0 0
0 50 100 (mA) 150 600 700 800 900
3 7272949 7272655
lg=1p=0 Veg =10V
\ f= 1MHz 0 :_= stoogHz
Ce Tj=25°C 1=
(pF) GfT
\ {GHz)
2 \ 75
h typ
5 P
4
1 /|
/
25 ,/
0 0
0 10 vegiv) 20 0 50 %1 may ™0
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BFR30
BFR31

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Planar epitaxial junction field effect transistor in a microminiature plastic envelope. It is intended for
low leve! general purpose amplifiers in thick and thin-film circuits.

QUICK REFERENCE DATA

Drain-source voltage £Vpg max. 25 \Y
Gate-source voltage (open drain) ~-Vgso max. 25 \%
Total power dissipation up to Tgmp =65 °C Piot max. 250 mwW -

Drain current

> mA
Vps=10V:Vgs=0 'pss <« mA
Transfer admittance (common source) > mA/V
Ip=1mA;Vpg=10V;f=1kHz |yf5| < mA/V
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFR30 = M1
BFR31 = M2
-~ 2,9
2,8

0,115 - 1,9 —» 2
\0,085 | 0,95 |~ | ,
i /™ - ' |
I

0,6 m 1 . 2 m_ 1267144 1
0,4 ; r—._//

0,1

0,85
0,75
1,2
08

4
i

See also Soldering recommendations.
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BFR30

BFR31
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Drain-source voltage see Fig. 2 +Vps max. 25 \
Drain-gate voltage (open source) see Fig. 2 - VpGgo max. 25 \
Gate-source voltage (open drain) see Fig. 2 -VGso max. 25 \
Drain current Ip max. 10 mA
Gate current g max. 5 mA
— Total pewer dissipation up to Tymp = 65 OC** Ptot max. 250 mwW
—= Storage temperature Tstg —65to + 175 oc
— Junction temperature T; max. 175 oC
—» THERMAL CHARACTERISTICS*
Tj=Px(Rth jt + Rth ts+ Rth s-a) + Tamb
Thermal resistance
From junction to tab Rth jt = 60 K/w
From tab to soldering points Rth t-s = 260 K/W
From soldering points to ambient** Rth s-a = 120 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Gate cut-off current ——-BFR30 BFR31T
-VGgs=10V;Vps=0 —lgss < 0,2 0,2 nA
Drain current
_ . - > 4 1 mA
Vpg=10V;Vgs=0 Ipss < 10 5 mA
Gate-source voltage
~ . - > 0,7 0 \
Ip=1mA;Vpg=10V -VaGs < 3.0 13 v
Ip =50 uA;Vpg=10V -Vgs < 4,0 2,0 \%
Gate-source cut-off voltage
Ip=0,5nA;Vpg=10V -Vipigs < 5 25 "
— y parameters
— i = . =250
= Tra'msf=er1 arcri‘rX!t\t/ance:t"f) V1 kHz; Tamp =25 °C N 10 15 mA/V
= D ; VDs Ivts| < 40 | 45 mAN
Ip =200 uA; Vpg =10V Jvss| > 05 0,75 mA/V
Output admittance at f = 1 kHz
Ip=1mA;Vpg=10V [Yos| < 40 25 HAIV
Ip =200 puA; Vps =10V [Vos] < 20 15 ANV

* See Thermal characteristics in chapter GENERAL.

** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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N-channel silicon field-effect transistors BF R30

BFR31
y parameters (continued)
BFR30 | BFR31
Input capacitance at f = 1 MHz —_
Ip=1mA;Vpg=10V Cis < 4 4 pF
Ip =200 uA; Vpg =10V Cis < 4 4 pF
Feedback capacitance at f = 1 MHz; Tymp =25 °C
Ip=1mA;Vpg=10V Crs < 16 15 pF
Ip =200 pA; Vpg =10V Crs < 15 15 pF
Equivalent noise voltage
Ip =200 pA; Vpg =10V
B =0,6to 100 Hz V < 05 05 uVv
7282722
PRV
VbGo
—VGso
\Y%
(V) 20 \‘
10 \
\
0 \
0 100 Tamb (°C) 200
Fig. 2 Voltage derating curve.
300 7282724
Ptot
(mW)
200 \\\ -
N ~
\\ =
N -
100 N
\‘
0 \
0 100 Tamb(oc) 200

Fig. 3 Power derating curve.
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BFR30; BFR31

7262138.1

103

T T

T
T 1
I  —

-Vgs = 10V [

Igss

Vos=0 |

(nA})

102

t)’P/

107

1072

50

100

150 Tj (°C) 200

l I August 1972



BFR30; BFR31

7262141
1T BFR30

RN
Vgs =10V —

L= -]
Lo T=257¢ typical values f—+
(mA) Ti=25°C |

15

T

11

10

N

" “Vgs (V) 2 0 5 Vps(Vi 10

6 7262142

it BFR31
{1 Vps =10V Jl
—{Ti=25°C

Ip
({mA) 1

typical values}——
Tj=25°C |1

4 -Vgs (V) 2 0 5 Vps (V) 10

— .



BFR30; BFR31

6 7262135 G 7262134
BFR30 BFR31
< 1] ;
M typical values}—
Ip h N Vps=10V Ip typical values|+—
(mA) TTTT] (mA) Vps=10V
h HERE
nVes=0V
4 ~ 4
.
N
N N 1-
1 170.5 | Ves olV
~
t~ I ———
— o~ — 0.2
ooy oy
2 2 o 0L
15 0.6
0.8
i
1.2
0 ) 1
25 75 T; (°C) 125 25 75 T (°c) 125
6 7262130
typical correlation between -Vip)gs
and Ipgg
“Veics .I ! } { H
utWID=0.5nA Vos=10Y |-}
} Tj=25°C [T
h V.
A
/'
T A
— i =y
TR 2
pd
/'
EIFRZIO
BFR31 +-F
0 Lol L
0 5 10
Ipss at Vgs=0 (mA)

Anonet 1071



BFR30; BFR31

7262139

10
Yes] typical values
(mA/V) ypied
Vps=10V
76 f=1kHz
Tamb=25°C
5
|- BFR31 -
A =T BFr30
1 —tT""1
2.5 = =]
. S
yZd
Y
Y
0
0 1 2 3 4 5 Ip(mA) 6
100 7262140
|Yos| typical values
(pAIV) Vps =10V
75 f=1kHz
Tamb=25°C
50
——
BFR30 | __—1"]
P
e
Lt -
25 | o= —t= BFR31
-
-
]
'4/
0
0 1 2 3 L s Ip(mA) 6

|

I



BFR30; BFR31

101& _1' i j 1L7Z;Z|31
typical values{—]
[Yos| f=1kHz m
0s Tamb=25°C ||
(uA/V) ‘
103
1
1
\
\ID=AmA
102 \
1Y
AN
\
\
\ .
\\‘lmA \s.u___B_"__RFO
N
NN BFR31
10 L
0 10 20 Vpgl(V) 30
7'5 l }7252133 1.5 | 7262132
Vps=10V . Vps=10V
Cis f=1MHz |— f=1MHz
i Tamb=25°C Crs Tamb=25°C
(pF) (pF) [
5 1
'*"ﬂ‘“‘*‘“-—.iﬂp
\‘
2.5 0.5
~~_typ
0 0
0 ) 2.5 -Vgs (V) 5 0 25 -Vgg (V) 5

8 l ! August 1971



BFR30; BFR31
4 726213
0 R
e Vps=10V ;::
n 14
nv Tamp = 25°C
Vhz ! BFR30 Ip=4mA ]
BFR31 Ip=1 mA
103
102
{——
T
F\\
TN || tye
10 =
BFR31
n BFR30
110 102 10° 10 10° 108 f (Hz) 107
&4 7262137
10 =
in VD5=10V bﬁ:
fA Tamp = 25°C i
Vhz! BFR30 Ip=4maA [
BFR31 Ip=1 mA
10°
10?
BFR31
BFR30
10 = 4
! 3 b 5 [ 1 7
10 102 10 10 10 108 £ (Hz) 10

]
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BFR53
BFR53R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N multi-emitter transistor in a microminiature plastic envelope intended for application in thick
and thin-film circuits. The transistor has very low intermodulation distortion and very high power gain.
It is primarily intended for:

— Wideband vertical amplifiers in high speed oscilloscopes.

— Television distribution amplifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego  max. 18 V
Collector-emitter voltage (open base) VCEQ  max. 10V
Collector current (peak value; f > 1 MHz) Icm max. 100 mA
- Total power dissipation up to Tamp = 65 °C Piot max. 250 mW  «—
Junction temperature Tj max. 175 OC -
Feedback capacitance at f = 1 MHz
Ic=2mA;Veg=5V; Tamp =25 °C —Cre typ. 09 pF
Transition frequency at f = 500 MHz
Ilc=25mA;Vcg =5V fr typ. 2,0 GHz
Max. unilateral power gain (see page 3)
Ic=30mA; Vgg =5 V; f =200 MHz; Tamp =25 °C Gum typ. 22 dB
Ic=30mA; Vcg =5V, =800 MHz; Tamp =25 °C Gum typ. 10,56 dB

Intermodulation distortion at Typyp = 25 9C
lc=30mA;Vce=5V;R_=375Q
Vo =100 mV at f, = 183 MHz
Vo =100 mV at fg = 200 MHz

measured at f(oq—p) =217 MHz dim typ. —60 dB
MECHANICAL DATA %g Dimensions in mm Marking code
Fig. 1SOT-23. 0,115 1'9 BFR53 = N1
\0,085 -] 095 |~ | 3
) m z
04
. ' 1
1 3 2 5 7267145 1
ol <02 : 1,2 2,1 -
0,1 ] BFR53R = N4
S [
\ 3 :
085 |
- 075 - .*0,434— 7266908.4 . 1
- 12 e 0,37
0'8 7278181 2

See also Soldering recommendations.
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BFR53

BFR53R
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) see Fig. 3 VeBo  max. 18 V
Collector-emitter voltage (open base) see Fig. 3 Vcep  max. 10 V
Emitter-base voltage (open collector) see Fig. 3 VEBOD  max 25V
Collector current (d.c.) Ic max. 50 mA
Collector current (peak value: f > 1 MHz) Icm max. 100 mA
Total power dissipation up to Ty, = 65 0C** Piot max. 250 mw
Storage temperature Tstg —65to +175 OC
Junction temperature Tj max. 175 °oC
—= THERMAL CHARACTERISTICS*
Tj=Px (Rthjt * Rtht-s + Rthsa) * Tamb
Thermal resistance
From junction to tab Rthjt = 60 K/w
From tab to soldering points Rthts = 260 K/wW
From soldering points to ambient** Rthsa = 120 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current
lg=0;Vcg =10V IcBO < 50 nA
D.C. current gain &
Ic=25mA;Vcg=5V hgg > 25
Ic=50mA;Vcg=5V hre > 25
Transition frequency at f = 500 MHz 4 :
Ic=25mA;Vcg=5V fr typ. 2,0 GHz
Collector capacitance at f = 1 MHz .
lIE=1g=0;Vgg=5V Cc typ. 0,9 pF
Emitter capacitance at f = 1 MHz
Ic=1c=0;VEg=0,5V Ce typ. 1,5 pF
T Feedback capacitance at f = 1 MHz
—_— Ic=2mA; VGE=5V; Tamp = 256 °C —Cre typ. 0,9 pF

A Measured under pulse conditions.
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon planar epitaxial transistors

BFR53

BFR53R
Noise figure at f = 500 MHz 4
lc=2mA; Vg =5V; Tamp = 25 °C
Gg = 20 mA/V; Bg is tuned F < 5 dB
Max. unilateral power gain (s.o assumed to be zero)
Gym (indB) =101 Srel”
in =10 lo
um 9T = Isiel?) (1 — Is0el)
Ic=30mA; Vg =5 V; f = 200 MHz; Tymp = 25 °C Gum  typ. 22 dB
Ic=30mA; Vcg =5 V; =800 MHz; Tamp = 25 °C Gym typ. 10,5 dB
Intermodulation distortion &
Ic=30mA;Vgg=5V; R =375Q
Vo = 100 mV at fy = 183 MHz
Vo =100 mV at fq = 200 MHz
Measured at f(oq —p) = 217 MHz dim typ. —60 dB
RL—-I»i
i 680pF
I | N— O
i L] \T’
! w00 |9 Vo []750
R5= l
500
o— 1T o
10nF
D B
O +5V

7262500

20kQ

Fig. 2 Test circuit.

A Crystal mounted in a BFW30 envelope.
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BFR53

BFR53R
30 7282723
Vv
(V)
\
T Vceo
10
\
- VEBO
0 ] D
0 - 100 Tomp (9C) 200

Fig. 3 Voltage derating curves.

300 7282724
Ptot
(mw)
200 N
N
N
AN
N
100
0 N
0 100 Tamb (°C) 200

Fig. 4 Power derating curve.
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BFR53
60 T LD e
typical values [T Lt [ T[T
S Ip=700pAT ]
Ic i 0o TP T 100 Veg=5V
T .= -
(mA) =TT T1600 - = Tj=25°C
L hFE . typ
- = N
pt
40 = /500 L 75 N
”
=T 4005
—
— I
300 50
————
20 200
25
100
0 0 | I |
0 5  Veg(V) 10 0 25 50 1 (mA) 75
! 7262381
[ 1] l! //{ %
Ic ___1 VCE=5V f .
yp 7-max Ig
. =950
(mA) Tj=25°C pd p
4 4
/ 1
10 A7
’l —
yd 7
pd
A R
4 7
/ /]
y 4
/ 1
1 >
Z
7
7
7
1071
1 10 102 103 1g (pA) 104
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BFR53

7762380
0 T T
EEEEN
11 VC =5V
'c 1 Ty=25°C
(mA)
40
typ
20
/
0
0 500 Vgg(mV) 1000
7262378 7262494
11 1 1
[ 1]
2 2 . Ig =1 =0
tr typ N Ce f=1MHz | |
(GHz) || (pF) Tj=25°C
1.5 1.5
\
1 1
typ
|
0.5 Vop=5V 0.5
£=500 MHz
Ty=25 °C
0 0
0 25 50 Ic(mA)75 o 5 10 Vegp(v) 15

6 ) January 1972




BFR53

circles of constant noise figure

7262501 30 7262377

Bg crystal mounted in BFW 30 envelope gain versus frequency
(mA/V) [T IITT] \ |
£=500 MHz -
50 Ic=2ma o BN\ IVCE;O in\;
Vg =5V C= T
Tfflb=25 oc M \\ Tamb =25 °C L
» - 20 \\\ typ. values
) ‘\\ \\ A
NG F=3.3dB AN
0 hNEAY » 3.5 % \\
AN =P =T \\\\ Gunt
e 4.5 \\ H
AREra A\ lhff-"z
P4 5.5 10 N )
N \i S\/ |Sfe‘
NM
~50
1l
0 1]
0 50 Gg (mA/V) 100 102 103 f(MHz) 104
10 7262495
crystal mounted in a BEFW30 envelope
F
(dB)
Veg=5V va
7.5 f=500 MHz ,’
Gg=20mA/V A
Bg is tuned //
Tamb=25 °C P
S
5 ¢ P
YP//
—
/"/’
et=T""|
2.5
0
0 5 10 15 20 25 Ig (mA) 30
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BFR53 “

Veg =5V
Ic = 30 mA
Tamb=250(]

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

(-]
VCE =5V 120
Ic = 30 mA
Tamb = 25 °C 150
+¥
" 180°
-9
150° 30
\
120° 60°
Reverse transmission coefficient sye
900 7262496

l I November 1972
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BFR53

Vcg =5V
Tamb = 25 °C 0.2

Output impedance derived from
output reflection coefficient sge i 12624,98
coordinates in ohm x 50

90°
VCE=5V
Ig = 30 mA
Tamb = 25 °C

Forward transmission coefficient sgg

November 1972 | [ | ' 9






BFR92
BFR92R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistor in a microminiature plastic envelope. it is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscillo-
scopes, spectrum analysers etc. The transistor features low intermodulation distortion and high power
gain; thanks to its very high transition frequency, it also has excellent wideband properties and low
noise up to high frequencies.

© QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vegp max. 20V
Collector-emitter voltage (open base) Veceo  max. 15 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 60 °C Piot max. 200 mW -
Junction temperature Tj max. 150 °C
Transition frequency at f = 500 MIHz .

Ic=14mA;Vgg=10V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz

Ic=2mA; Vg =10 V; Tamp =25 °C Cre typ. 0,7 pF
Noise figure at optimum source impedance

Ic=2mA; Vcg = 10 V; f =500 MHz; Tgyp =25 °C F typ. 24 dB
Max. unilateral power gain (see page 3)

Ic=14 mA; Vgg = 10 V; f = 500 MHz; Tamp = 25 °C Gum typ. 18 dB

“Intermodulation distortion at Tamp =25 °C
Ilc=14mA;Vce =10 V; R =75Q; Vo =150 mV

f(p +q-r = 493,25 MHz (see page 4) dim typ. —60 dB
MECHANICAL DATA 3’2 Dimensions in mm Marking code
Fig. 1S0T-23. 0115 19 BFR92 = P1

0,085 | ,

i Vae

0.6 m 1, 2 m—
S T ’
* 1 | 4
1,3 2'5 7267145 1
N "8'? , 12 21 -
: L] _
- BFRO2R = P4
\ 3[1] :
- 8?% <k -.(')43'—-— 7266908.4 \ ]
, 037
w2 e N\

7278181
See also Soldering recommendations.
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BFR92

| e f

BFR92R

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBo max. 20V
Collector-emitter voltage (open base) VcEO max. 15 Vv
Emitter-base voltage (open collector) VEBO max. 20V
Collector current (d.c.) . Ic max. 25 mA
Total power dissipation up to Ty =60 OC ** Piot max. 200 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 150 °C
THERMAL CHARACTERISTICS *
Tj=Px(Rthjt* Rthts* Rthsa) * Tamb
Thermal resistance
From junction to tab Rthj-t = 60 K/W
From tab to soldering points Rth t-s = 260 K/W
From soldering points to ambient ** Rths-a = 120 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current

lIg=0;Veg=10V lcBO < 50 nA
D.C. current gain4

= 14 mA; Vg = 10V hFE ;p' 2
Transition frequency at f = 500 MHz2

Ic=14mA; V=10V T typ. 5 GHz
Collector capacitance at f ='1 MHz

Ig=1g=0;Vgp=10V Cc typ. 0,75 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;VEg=05V Ce typ. 0,8 pF
Feedback capacitance at f = 1 MHz

lc=2mA; Vcg=10V; Tgmp =25°C Cre typ. 0,7 pF

A Measured under pulse conditions.
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon planar epitaxial transistors

Noise figure at optimum source impedance *
!C=2mA;VCE=1OV;f=500 MHz; Tamb = 25 °C F

Max. unilateral power gain (sye assumed to be zero)

Gy (in dB) = 101 stel
in = og————= o .
um 91 —Isigl?) (1 — Isoel®)
Ic = 14 mA; VGE = 10 V; f = 500 MHz; Tamp = 25 °C GuM

Intermodulation distortion at Tamp = 25 °C
Ic=14mA; Vce =10 V;RL=75%; V.SW.R.<2
Vp= Vo =150 mV at fp = 495,25 MHz
Vg = Vo —6dB atfg= 503,25 MHz
Vyp =Vo—6dB  atf, = 505,25 MHz
Measured at f(p + g —r) = 493,25 MHz dim

180

7

Fig. 2 Intermodulation test circuit.

L1 = 4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm
L2 = L3 =5 uH (code number: 3122 108 20150)

* Crystal mounted in a BF R90 envelope.

7262677

BFR92

BFR92R
typ. 2,4 dB
typ. 18 dB
typ. —60 dB

June 1980
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BFR92

BFR92R
300 7284416.1
Ptot
(mW)
200
\\
\\
100 AN
AN
N
N,
N
0
Fig. 3 Power derating curve.
4 June 1980



BFR92
7262669 1 7262903
AN B - LTI T
[T 1] ]
100 VCE =10V i c IE=le=0 7
Tj=25 oC | c \ Tj=25 oc ]
g (pF) f=1MHz
75 0,8 .
SN typ
-
I —
50 —
/’/ TP
0,6
25
0 0,4
0 10 20 Ig (mA) 30 0 10 Ve (V) 20
726267 7262769
6 8 EEEEE
[T
Ic=14mA [
fr : fr £=500 MHz [T
(GHz) rityp 3 (GHz) Tj=25°C [
. =
4 / 6
1 typ
T
14
/
2 ypumy
VCE7= 10V
£=500 MHz [T
Tj=250°C [
TTT1 117
0 T 2
0 20 Ig(mA) 40 0 10 Veg (V) 20

<
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BFR92

10 7262771
F
(dB) Vcg=10V L
Ic=2mA
7 = opt R
7,5 5= opt. ||
Tamb=25 °C ||
5 /
///
typ,/ L
2,5 =
0
107! , 1 f (GHz) 10
1 7262676
5 TTTTTT]
T
Veg=10V | 1|
F £=500 MHz [
(dB) | Zg = optimum :;
Toymb =25 °C [
10
5
typ ]
0
0 s 10 15 Ig(mA) 20
6 August 1972




BFR92

7262902

30 :
\ gain versus frequency
\\ L[]
Vcg=10V
a8 \\ Ic=14mA 7]
Tamb=25 °C 11
20 \ \\ typ. values
\\
N
N\
\ 5 Ihfell 2
10 Gum
ISfe|2
0
102 103 f(MHz) 104

Bg
(mA/V)

50

-50

circles of constant noise figure

7262667

LITTTTT
f =500 MHz n
IC=2mA |
Vop=10V
Tamp=25 °CL]
[T
NN
F=5dB
LA Y
C/ ™ LT 4.»?
7 ™ PNF4
F3,5
] -3 ]
N __—P L R
N 1/
- J
NN dED4
AN -
1NN
| [ ]

50 Gg (mA/V) 100
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BFR92 ” “

T

1
Vecg =10V
Ic =14 mA
Tamb = 25 °C

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

Veg =10V
Ic = 14 mA

Tamb = 25 °C

180°

150°

Reverse transmission coefficient Sre

8 ‘ l November 1972



BFR92

1
Veg =10V
Ic =14 mA
Tamb = 25 °C

Output impedance derived from
output reflection coefficient spe
coordinates in ohm x 50

Vcg =10V
Ic =14 mA
Tamb = 25 °C

7262900
Forward transmission coefficient s, 90°

Navemher 1972 l | | l 0
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BFR93
BFR9O3R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscillo-
scopes, spectrum analysers etc. The transistor features very low intermodulation distortion and high
power gain; thanks to its very high transition frequency, it also has excellent wideband properties and
low noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego  max 15 V
Collector-emitter voltage (open base) Vcepo max. 12V
Collector current (d.c.) e max. 35 mA
Total power dissipation up to Tamp = 60 °C Ptot max. 200 mW
Junction temperature T max. 150 ©C
Transition frequency at f = 500 MHz
Ic=30mA; Vcg=5V fr typ. 5 GHz
Feedback capacitance at f = 1 MHz
Ic=2mA;Veg=5V; Tamp =25 °C, Cre typ. 0,8 pF
Noise figure at optimum source impedance
Ic=2mA; Vg =5 V; f=500 MHz; Tamp = 25 °C F typ. 1,9 dB
Max. unilateral power gain (see page 3)
Ic=30mA; Ve =5 V; f =500 MHz; Tamp = 25 °C Gum typ. 16,5 dB
Intermodulation distortion at Tamp = 26 °C
Ic=30mA; Vcg =5 V; R|_=75Q; V,=300mV ,
flp+q—r) = 493,25 MHz (see page 4) dim typ. —60 dB
MECHANICAL DATA 2,3 Dimensions in mm Marking code
. 2, -
Fig. 1 SOT-23. 0,115 19 BFR93 = R1
. 0:085 | 0,95 |= I 3
f /as - ‘ .
06 57 H:P .2 2
0,4 — } L
’ I | 4 7267145
13 25 1
| |92 ~ 12 21 -—
01 l i BFR93R = R4
=
\ 3 3
- 8?2 ‘i‘ —>(|)i :L<— 7266508.4 1
1,2 0,37
— f ’
0,8 . 7278181 2

See also Soldering recommendations.
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BFRS3

iF

TEEE

BFRS3R
RATINGS
Limiting values in accordance with the Absolute Maximum System (I1EC 134)
Collector-base voltage (open emitter) VeBo max. 15 Vv
Collector-emitter voltage (open base) VeEo max. 12V
Emitter-base voltage (open collector) VEBO max. 20V
Collector current (d.c.) Ic max. 35 mA
Total power dissipation up to Tamp =60 OC** Piot max. 200 mw
Storage temperature Tstg —65 to +150 OC
Junction temperature T max. 150 °C
THERMAL CHARACTERISTICS *
Tj=Px(Rthjt + Rtht-s + Rths-a) + Tamb
Thermal resistance
From junction to tab _ Rthjt = 60 K/w
From tab to soldering points Rth t-s = 260 K/w
From soldering points to ambient ** Rths-a = 120 K/W
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

lE=0;Veg=10V IcBO < 50 nA

i A
D.(l:(.;iu;g?ig?‘\r}cg =5V heg > 25
typ. 50

Transition frequency at f = 500 MHz 2

Ic=30mA;Vgg=5V fT typ. 5 GHz
Collector capacitance at f = 1 MHz

IE=1g=0;Vcg=10V Ce typ. 0,7 pF
Emitter capacitance at f = 1 MHz

lc=1c=0;Vgg=05V Ce typ. 1,8 pF
Feedback capacitance at f = 1 MHz :

Ic=2mA;VgE=5V; Tamp = 25 °C Cre typ. 0,8 pF

4 Measured under pulse conditions.
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon planar epitaxial transistors

BFR93

Ncise figure at optimum source impedance *
Ic=2mA;Vgg=5 V; f =500 MHz; Tagmb = 250C

Max. unilateral power gain (s assumed to be zero)
1sfe12

e A —

(1— |S'|e|2) (1— lsoep)

lc=30mA;Vce=5V;f= 500 MHz; Tamp = 25 °C
Intermodulation distortion at Tamp = 25 °C*
Ic=30mA; V=5V, RL= 75 Q; V.S.W.R. <2
Vp=Vo= 300 mV at fp = 495,25 MHz
Vq=Vo—6dB atfg= 503,25 MHz
Vp=Vo—6dB atf, = 505,25 MHz
Measured at f(p +q—-r17~ 493,25 MHz

Gy (in dB) = 10 log

BFR93R
F typ. 1,9 dB
Gym typ. 16,5 dB
dim typ. —60 dB

60

7262678

Fig. 2 Intermodulation test circuit.

L1 = 4 turns Cu wire (0,35); winding pitch .1 mm; int. dia. 4 mm

L2 and L3 5 uH (code number: 3122 108 20150)

* Crystal mounted in a BFR91 envelope.
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BFR93

BFR93R
7284416.1
300
Piot
(mW)
200
N
N
N
100 N
AN
\\
N,
N
0
0 100 Tarnb (OC) 200

Fig. 3 Power derating curve.
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BFR93
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BFR93 ”

VCE =5V
Ic =30 mA
Tamb = 20 oc

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

90°
VecE =5V 120°
IC =30 mA
)
Tamp = 2 °C
1505

8 l \ Il December 1972



l . BFR93

VcEg=5V
Ig = 30 mA
Tamb = 25 C

QOutput impedance derived from
output reflection coefficient sge
coordinates in ohm x 50

Veg =5V
Ic =30 mA
- 25 O
Tymp = 25 °C
180°
Forward transmission coefficient sfe 120° 7267028

90°

December 1972 “ ” ’ 9
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BFS17
BFS17R

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope. It is intended for a wide range of v.h.f. and u.h.f.

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) Vecgom max. 25 V
Collector-emitter voltage (open base) Veceo  max. 15 V
Collector current (peak value) Icm max. 50 mA
Total power dissipation up to Tgmp =65 °C Piot max. 250 mW -
Junction temperature Tj max. 175 OC <
D.C. current gain
Ic=2mA;Vcg=1V hEe 20 to 150
Transition frequency
Ilc=25mA; Vcg =5 V; f =500 MHz fr typ. 1,3 GHz
Noise figure
lc=2mA;Vcg =5V; Rg=50 Q; =500 MHz F typ. 4,5 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS17 =E1
2,9 3
2,8
0,1 15 < 1'9 —_—
2
\0'085 - 0,95 |= 1
- | .
0 6 L——‘——// m 1 2 m—m 7267145 1
0,4 LJ | T
’ 1 | [} BFS17R = E4
1.3 25 3 -
<02 12 21
0,1 ¥
k:\ mm l 1
0,85 7278181 2
~1075 ——0'43<— 7266908.4
. (1)§ - 0,37

See also So/dering recommendations.
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BFS17

BFS17R
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-base voltage (open emitter; peak value) VeBom max. 25 v
Collector-emitter voltage (open base)
Ilc=10mA ) VcEo max. 15 Vv
Emitter-base voltage (open collector) VEBO max. 25V
Collector current (d.c.) Ic max. 25 mA
Collector current (peak value) lem max. 50 mA
—= Total power dissipation up to Tapyp = 65 OC** Piot max. 250 mw
—= Storage temperature . Tstg —65 to +175 OC
— Junction temperature Tj max. 175 oC
—+ THERMAL CHARACTERISTICS*

Tj=P (Rthj-t + Rth t-s + Rth s-a) + Tamb

Thermal resistance

From junction to tab : Rth jt = 60 K/W

From tab to soldering points Rth t-s = 260 K/W

From soldering points to ambient** Rth s-a = 120 K/W

CHARACTERISTICS

T,' =25 OC unless otherwise specified

Collector cut-off current

Ig=0;Veg =10V IcBO < 10 nA

lg=0; VCB=10V;TJ'=100 oC lcBO < 10 uA
D.C. current gain

Ic= 2mA;Veg=1V hpg 20 to 150

lc=25mA; Veg=1V hgg > 20
Transition frequency

Ic= 2mA; Veg =5 V; f=500 MHz fr typ. 1,0 GHz

Ic=25mA; Vcg =5 V; f=500 MHz fr typ. 1,3 GHz
Collector capacitance at f = 1 MHz

IE=1g=0;Veg=10V Ce < 1,5 pF

*  See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

June 1980



Silicon planar epitaxial transistor

BFS17
BFS17R

Emitter capacitance at f = 1 MHz
Ic=1c=0;Vgg =05V
Feedback capacitance at f = 1 MHz
Ic=1 mA; Vg =5V
Noise figure*
Ic=2mA;Vcg=5V;
f =500 MHz; Rg =50
Intermodulation distortion

Ic=10mA; Vg =6 V; R = 37,5 Q; Tamp = 25 °C

Vo =100 mV at f, = 183 MHz
Vo =100 mV at fq = 200 MHz
measured at f(q-p) = 217 MHz

30

dim  typ.

7282725

NS

v | Vceom

(V)

20

—
Loet""]

10

\
\

It VEBO

 —

Y

Ny

100

Tamb (°c)

Fig. 2 Voltage derating curve.

300

200

7282724

Piot

(mW)

200

100

N

100

Tamb (°C)

Fig. 3 Power derating curve.

* Crystal mounted in a BFY90 envelope.

200
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0,65 pF

45 dB

—45 dB
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BFS17
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BFS17
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BFS17
7210171
crystal mounted in a BFYS0 envelope Vcg =5V
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SILICON PLANAR EPITAXIAL TRANSISTORS

BFS18; R
BFS19; R

N-P-N transistors in a microminiature plastic envelope. They are intended for general purpose and h.f.

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation up to Tgmp = 65 °C

Junction temperature

D.C. current gain
lc=1mA; V=10V

Transition frequency at f = 100 MHz
Ilc=1mA;Vgg=10V

Noise figure at f = 100 MHz
Ic=1mA; Vgg =10 V; Gg= 10 mQ’

Vcgo — max.
VCeo  max.
Ic max.
Ptot max.
Tj max.
hFE

fr typ.
F typ.

30
20
30
250
175
BFS18

mA

mw g

oc -

BFS19

BFS18R | BFS19R

35to0 125 | 65 to 225

200

260 MHz

—

4

dB

MECHANICAL DATA

Dimensions in mm

Fig. 1 SOT-23.
29
28
0,116 - 1,9 —»
< 0085 l

i Vs

0,2
<
0,1

—

o = M e[

=

=
w

T

1

0,85
0,75
1,2
0,8

See also Soldering recommendations.

7266908.4

Marking code

BFS18 = F1
BFS19 = F2

3

7267145
1

BFS18R = F4
BFS19R = F5

3

7278181

w (August 1980



BFS18: R

BFS19; R
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) See Fig. 2 VeBo  max. 30 \
Collector-emitter voltage {open base) See Fig. 2
lc=2mA VecEo max. 20 \%
Emitter-base voltage (open collector) See Fig. 2 VeEBo  max. 5 \
Collector current (d.c.) Ic max. 30 mA
Collector current (peak value) lcm max. 30 mA
-—= Total power dissipation up to Ty = 65 0C* * Ptot max. 250 mW
—= Storage temperature Tstg —65to+ 175 oC
— Junction temperature } Tj max. 175 oC
—= THERMAL CHARACTERISTICS*
Tj=P(Rthjt+Rthts * Rth s-a) * Tamb
Thermal resistance
From.junction to tab } Rthjt = 60 K/w
From tab to soldering points Rihts = 250 K/w
From soldering points to ambient** Rthsa = 120 K/W
CHARACTERISTICS
TJ- = 25 9C unless otherwise specified
Collector cut-off current
lg=0;Veg =20V IcBO < 100 nA
iE=0;VCB=20V;Ti‘—'TOOOC IcBO < 10 uA
Base-emitter voltage
lg=1mA;Vep=10V VgE 0,65 to 0,74 \Y
BFS18 BFS19
. BFS18R BFS19R
D.C. current gain
lc=1mA; Ve =10V hgg 35t0 125 | 65 to 225
Transition frequency at f = 100 MHz
lg=1mA; Veg=10V fr typ. 200 260 ViHz
%’ZE Collector capacitance at f = 1 MHz
i le=1lg=0;Veg=10V Ce typ. 1 pF
Frem—" Feedback capacitance at = 1 MHz
Ic=1mA; V=10V —Cre typ. 0,85 pF
Noise figure &
lc=1mA,‘VCE=10V; .
Gg=10mQ"; f= 100 MHz F typ. 4 dB
¥ See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
4 Crystal mounted ina BF115 envelope.
2 August 1980



Silicon planar epitaxial transistors

BFS18; R

BFS19; R
30 7282726
L VeBo
v I \\
(V) ; [
—1Vceo \
20
\
\\ -
\
10 \\
| VEBO \‘
AN
0 N
0 100 Tamb (°c) 200
Fig. 2 Voltage det:ating curves.
300 7282724
Prot
(mwW)
N
200 N
N
N
N <
100
\\
0 N
0 100 Tamb (°C) 200

Fig. 3 Power derating curve.
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BFS18

BFS19
Typical behaviour of collector current versus collector-emitter voltage
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BFS18

BFS19
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BFS18
BFS19 [
615 7210172
crystal rmounted in a BF115 envelope
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BFS20
BFS20R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistor in a microminiature plastic envelope. It has a very low feedback capacitance and is
intended for i.f. and v.h.f. applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vegop max. 30V
Collector-emitter voltage {open base) Veeg max. 20 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 65 °C Piot max. 250 mW
Junction temperature Tj max. 175 ©C
D.C. current gain
lc=7mA; V=10V hEE > 40
Transition frequency at f = 100 MHz k
lc=5mA; V=5V fr typ. 450 MHz
Feedback capacitance at f = 1 MHz
lc=1mA; V=10V Cre typ. 360 fF
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS20 = G1
2,9
2,8 > 3
0,115 - 1,9 —
0085 _»' 0,95 |- 2~
{ Vas : '
0’6 m 1 2 m———m 7267148 1
u 1
! ' ' }
1.3 25 BFS20R = G
| |02 12 21
0,1 ¥ 3
= |
\ [
] ’
085|_|
—i- 0'352 o —>Ol43<- 7266908.4 - |
' 0,37
~ s T

See also Soldering recommendations.
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BFS20
BFS20R

RATINGS

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

Collector-base voltage (open emitter) see Fig. 2

Collector-emitter voltage (open base) see Fig. 2
ic=2mA

Emitter-base voltage (open collector) see Fig. 2

Collector current (d.c.)

Collector current (peak value)

Total power dissipation up to Tymp, = 65 0C**

Storage temperature

Junction temperature

THERMAL CHARACTERISTICS *
Tj=Px(Rthj-t * Rtht:s + Rehs.a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient **

CHARACTERISTICS
T; = 25 OC unless otherwise specified

Collector cut-off current
IE=0;Vgg=20V
IE=0;Vcg=20V; Tj=100°C

Base-emitter voltage
Ic=7mA;Veg=10V

D.C. current gain
Ic=7mA;Vgg=10V

Transition frequency at f = 100 MHz
|C=5mA;VCE= mnv

Collector capacitance at f= 1 MHz
lg=1le=0;Vgg=10V

Feedback capacitance at f = 1 MHz
Ic=1 mA;Vcg=10V

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7mm x 5 mm x 0,6 mm.

VcBo

VcEo
VEBO
Ic
lcm
Ptot
Tstg
Tj

Rthj-t
Rthts
Rths-a

IcBo
IcBo
VBE
hFE

fr

—cre

max. 30
max. 20
max. 4
max. 25
max. 25
max. 250
—65to0 +175
max. 175
= 60
= 260
= 120
< 100
< 10
typ. 740
< 900
> 40
typ. 85
> 275
typ. 450
typ. 0,8
typ. 350

Vv

\%
\%
mA
mA
mW
oC
ocC

K/w
K/w
K/W

nA
MA

mV
mV

MHz
MHz

pF

fF

N

June 1980



Silicon planar epitaxial transistors

BFS20

BFS20R
30 7282727
- Veso
vV L \
Mjuaa: |
—1 Vceo 1
20
\
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\
0 !
1 VeBO \ M
0 N
0 100 Tamb (°c) 200
Fig. 2 Voltage derating curves.
300 7282724
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(mw)
200 \~
N
AN
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N
100
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0 N
0 100 Tamb (°c) 200

Fig. 3 Power derating curve.

June 1980



BFS20 ”

I
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BFS20
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BFS20
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BFT25
BFT25R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistor in a microminiature plastic envelope, primarily intended for use in u.h.f. low power
amplifiers in thick and thin-film circuits, such as in pocket phones, paging systems, etc. The transistor
features low current consumption (100 uA — 1 mA); thanks to its high transition frequency, it also
has excellent wideband properties and low noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vcgo  max. 8 Vv
Collector-emitter voltage (open base) VCEO  max. 5V
Collector current (d.c.) Ic max. 2,5 mA
Total power dissipation up to Tamp = 125 °C Piot max. 50 mW  «—
Junction temperature T max. 150 °C
Transition frequency at f = 500 MHz

Ic=1mA;Vcg=1V T typ. 2,3 GHz
Feedback capacitance at f = 1 MHz

Ic=1mA;Vee=1V; Tagmp=25°C Cre < 0,45 pF
Noise figure at optimum source impedance

Ic=1mA; Vgg = 1V; f=500 MHz; Tamp = 25 °C F typ. 3,8 dB
Max. unilateral power gain (see page 3)

Ic=1mA; Vcg =1V, f=500 MHz; Tapp =25 °C Gum typ. 18 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFT25 = V1

29 3
2,8
0,115 - 1,9 __—-‘ 2
. 0:085

— 7267145
T AT 1
04
I ' l ] BFT25R = V4
1,3 25 3 -
ol <02 : 12 21
0,1 {
[ 1
\ 3]
- 8?2 - —»LML« 7266908.4 e 2
-~ :g - 0.37

See also Sol/dering recommendations.
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BFT25

BFT25R

RATINGS

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

Collector-base voltage (open emitter) Veso max. 8 Vv
Collector-emitter voltage (open base) VcEo max. 5V
Emitter-base voitage (open collector) VEBO max. 2v
Coilector current (d.c.) Ic max. 25 mA
Collector current (peak value; f> 1 MHz) lem max. 5,0 mA
Total power dissipation up to Tamb = 125 oC** Piot max. 50 mw
Storage temperature Tstg —65 to + 150 °C
Junction temperature . Tj rnax. 150 oC

THERMAL CHARACTERISTICS*
Tj = Px (Ryp it " Rth s+ Rthsal + Tamp
Thermal resistance

From junction to tab Rihjt = 60 K/w
From tab to soldering points Rih t-s = 260 K/W
From soldering points to ambient** Rths-a = 120 K/W

CHARACTERISTICS
TJ- =25 OC unless otherwise specified
Collector cut-off current

lE=0;Vegp=5V / IcBoO < 50 nA
D.C. current gaina
- . - < 20
Ic =10 pA; Veg=1V heg typ. 30
= ; = . < 20
lc=1mA; Vep=1V heg tvp. 0
Saturation voltages
Ic=10uA; Ig=1uA VCEsat < 200 mV
VBEsat < 750 mV
= e = VCEsat < 175 mV
Ic=1mA;ig=0,1mA VBEs < 900 mv/
.. _ A
. Tr:lans!cl;)qu;r‘e-q\l/lencz ?t\;‘ 500 MHz. . S 1.2 GHz
EE c + VCE T typ. 2,3 GHz

* See Thermal characteristics in chapter GENERAL.,
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,8 mm.
4  Measured under pulse conditions.

2 June 1980



Silicon planar epitaxial transistors

BFT25

BFT25R
Collector capacitance at f= 1 MHz
lg=ieg=0;Veg =05V Ce < 0,6 pF
Emitter capacitance at f= 1 MHz
lc=1c=0;Vgg =0 Ce < 0,5 pF
Feedback capacitance at f = 1 MHz
lc=1mA; Ve =1V; Tgmp =25 °C Cre < 0,45 pF
Noise figure at optimum source impedance
Ic=0,1mA;Vcg = 1V; f=500 MHz; Ty, = 25 °C F typ. 5,6 dB
lc=1mA;Vog =1V, f=500 MHz; Tamp =25 °C F typ. 3,8 dB
Maximum unilateral power gain (s, assumed to be zero)
. | sfe ]’
G (indB) = 10 lo
um g(1“|sie|2)(1_lsoei2)
ic=1mA;Vcg =1V, =200 MHz; Tymp =25 °C Gum typ. 25 dB
Ic=1mA;Vcg =1V; =500 MHz; Ty =25 °C Gym typ. 18 dB
ic=1mA;Veg =1V; =800 MHz; Tgmp =25 °C Gum typ. 12 dB
75 7282728
Ptot
(mW)
50
\
\
25 \
\
\
0 -
0 100 Tamb (°C) 200

Fig. 2 Power derating curve.
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BFT25

7267353
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— T b
4 gt
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1 —— \\><
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” Y 4
] | L
20
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1073 10-2 1071 1 Ig@ma) 10
7267354
8 T T ]
EERERE]
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typ
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BFT25

7267614

0.6 T 11
IRREN
.= [¢] b
Ce 31‘125 5 1]
E=le= ——
(PF) f=1MHz H
\
0,4 P
typ
0,2 -+
|
O I
0 5 Veg(V) 10
10 7267352
. VCE‘:lV
F £=500 MHz
(dB) Zg=optimum
Tamb =25 °C
7.5
N /__l 1N
\
N / T
5
\\ //
\\ typ v
2,5
0
1072 107! 1 Ic (mA) 10

Tune 1973 l l



BFT25

Veg =1V
Ic =1 mA
Tamb = 25 0C

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

7267654

Veg=1V
Ic=1mA

Tamp = 25 °C

150° 30°

. . 3 . o
Reverse transmission coefficient sye 120

7267655

90°

6 ) June 1973




BFT25

Vcg=1V
IC =1 mA
Tamb = 25 °C

Output impedance derived from
output reflection coefficient spe 1
coordinates in ohm x 50

7267656

Veg=1V
o =1 mA
Tamb = 25 °C

Forward transmission coefficient sfe

7267657

Tune 1973 || H 7






BFT46

N-CHANNEL SILICON FET

N-channel silicon epitaxial planar junction field-effect transistor in a microminiature plastic envelope.
The transistor is intended for low level general purpose amplifiers in thick and thin-film circuits.

QUICK REFERENCE DATA

Drain-source voltage " *Vpg max. 25V
Gate-source voltage (open drain) -VGso max. 25V
Total power dissipation up to Tamp = 65 °C Ptot max. 2560 mW
Drain current
= . = > 0,2 mA
Vps=10V;Vgs=0 Ipss < 15 mA
Transfer admittance (common source)
Ip=0,2mA;Vpg=10V; f=1kHz lygsl > 0,5 mA/V
Equivalent noise voltage
Vpg=10V;Ip=200uA; B =0,6to 100 Hz Vi < 0,5 v
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFT46 = M3
2,9
28
0,115 -— 1,9 —» 2
«0:085 '

| 0,95 |=

B,

08 /] m1 L2 m*
0'4 I 72671464 1
* T ‘ I [}
1.3 25
ol <02 . 1,2 21
0,1 | '
\ 3
- 8,?2 - _>‘|)43|<— 7266908.4
_» (13§ - 037

See also So/dering recommendations.
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BFT46

I

——

RATINGS

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

Drain-source voltage

Drain-gate voltage {open source)

Gate-source voltage (cpen drain)

Drain current

Gate current

Total power dissipation up to Ty, = 65 0C**
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS*

T - Tamb
Rthj-t + Rtht-s * Rthg-a = 'J-T'—

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Gate cut-off current
-VGgs=10V;Vpg=0

Drain current **
Vps=10V;Vgg=0

Gate-source voltage
ip=50uA;Vpg=10V

Gate-source cut-off voltage
Ip=05nA; Vpg=10V
Y parameters at f = 1 kHz;
Vps=10V;Vgs=0; Tamb =25 °C
Transfer admittance
Output admittance
Vps = 10V; Ip = 200 uA;
Transfer admittance
Output admittance

* See Thermal characieristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5mm x 0,6 mm..

*Vpg
VbGo
-VGso
D

Ie]
Piot
Tstq

Tj

Rthjt
Rih t-s
Rth s-a

-lgss
IDss
-VGs

-Vip)Gs

nys‘

Ivos!

‘y'fsl
_IYQ5|

max. 25
max. 25
max. 25
max. 10
max. 5
max. 250
-85 to +175
max. 175
= 60
= 260
= 120
< 0,2
> 0,2
< 1,5
> 0,1
< 1,0
< 1,2
> 1,0
< 10
> 0,5
< 5

\%
\%
\Y
mA
mA
mW
oc
oc

K/W
K/W
K/w -

nA

mA
mA

mA/V
ub /N
MASV

mA/vV
HA/V

May 1980



N-channel silicon FET BFT46

Input capacitance at f = 1 MHz;

Vpg=10V;Vgg=0; Tamp = 25 °C Cis < 5 pF
Feedback capacitance at f = 1 MHz;
Vps=10V;Vgs=0; Tymp = 256 °C Crs < 1,5 pF

Equivalent noise voltage )
Vpg=10V; Ip =200 uA; Tymp = 25 °C

B =0,6 to 100 Hz Vy - < 0,5 uV
30 -~ 7282675
~Vaso
VbGo
(V)
20 X
» \
O ‘
0 50 100 150 200
Tamb (°C)

Fig. 2 Voltage derating curve.

300 7282724
Ptot
(mw)
200 \
\\
AN
AN
A
100 N
™
0
0 100 Tamb (°C) 200

Fig. 3 Power derating curve.
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BFT46

7278216
15 y
Vi
/
ID ;
/
1 7
/
‘V
/
4 ~VGs
max
b / _ oV
4 P
0,5 A~
' a I' [' — 0,1V
A H
V.
Rid / 02V
! = [
- v, 1T
7 y, min 717 03V
y I L[ / LI
o L — =+7 9'4. v
T —vgg(v) 05 0 0 vpglv) 20
Fig. 4 Typical values. Vpg = 10 V; Tj = 25 °C.
7278214 ) 7277642
1 1,25
I ~Vip)Gs
(mA) atlp=05nA _
“Vhe=0V ] (\2) -]
075 GS 1
ot //
P //
0,1V
- typ]
— pd
05 e WRY 0,75 7
SRR A
=
//' =1 0’3 \C A
025 > Pl 0,5 1/
l/'
0 0,25
0 50 100 1. (o) 150 0 05 1 15

Fig. 5 Typical values. Vphg =10 V.

'DSS (mA) at VGS:O

Fig. 6 Correlation between —V (p)Gs and Ipgs.
Vpg =10 V;Tj=25°C.
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N-channel silicon FET

BFT46

nysl
(mA/V)

103

[ Yos|
(uA/V)

102

7277641 7277640
4 /
[Yos| /
(LA/V) £
/
3 A
/ltyp
1
“ /
typ 7
A4 2
/ /
|
4 /
1 l
/
/
ol
0,25 0,5 0,75 0 0,25 0,5 0,75
Ip (mA) Ip (mA)
Fig. 7. Fig. 8.
7277638
Fig. 7 lygsl versus Ip.
Vps=10V;f=1kHz; Tamp = 25 °C.
Fig. 8 lygsl versus Ip.
Vpg=10V;f=1kHz; Tamp = 25 °C.
Fig. 9 lygsl versus Vpg.
Ip =04 mA; f=1kHz; Tamp = 25 °C.
t
NLYP
10 20 30
Vpg (V)
Fig. 9.
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BFT46

6 7278213 15 7278215
Cis Crs
(pF) (pF)
4 1
\‘
M, — L
. -
1 <
[
2 0,5
0 0
0 2 _VGS(V) 4 0 2 "VGS(V) 4
Fig. 10. Fig. 11.
10 7277639
'gss
A
(nA) /A Fig. 10 Typical values.
. / Vpg =10V, Tamp = 25 °C.
7 Fig. 11 Typical values.
Vps=10V, Tamp =25 °C.
/|
typ 4 Fig. 12 IGgg versus Tj.
10! -Vggs=10V; Vpg =0.
7
7
7
1072 -
V4
i
7
103
0 50 100 o 160
Tj( C)
Fig. 12.
e _—
May 1980 (



N-channel silicon FET i

BFT46

7277644
104
€n
()
Hz
103
10?
ST
=
\‘\._ typ
10
1 L
10 10? 103 104 108 108 gy 107
Fig. 13 Vpg=10V; Ip =02 mA; Tamp = 25 °C.
Py 7277643
W
iI’l
(A
VHz
108
102 -
A
pd
10 e —
1 - - . ' 7
10 102 10 10 10° 108 ¢y, 10
Fig. 14 Vpg=10V;1p=0,2mA; Tamp = 25 ©C.
N r];*
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b
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BFT92
BFT92R

i

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems,
oscilloscopes, spectrum analysers, etc. -

The transistor features low intermodulation distortion and high power gain; thanks to its very high
transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

This type is complementary to BFR92.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vego max 20 V
Collector-emitter voltage (open base) -VeEo max 15 V
Collector current (d.c.) -Ic max 25 mA
Total power dissipation up to Tamp =60 °C Piot max. 200 mW
Junction temperature T max. 150 °C
Transition frequency at f = 500 MHz
-lg=14mA; -Vgg = 10V T typ. 5 GHz
Feedback capacitance at f = 1 MHz
-lc=2mA;-Vcg=10V; Tgmp=25°C Cre typ. 0,7 pF
Noise figure at optimum source impedance
-lg=2mA;-Vcg = 10 V; =500 MHz; Tymp = 25 °C F typ. 2,7 dB
Max. unilateral power gain (see page 3)
-lg=14mA; -Vcg = 10 V; f= 500 MHz; Tamp = 25 °C Gum typ. 18 dB
Intermodulation distortion at Tymp = 25 0C
—lc=14mA;-Veg =10 V; R =756 Q; V= 160 mV
f(p +q-r) = 493,25 MHz (see page 3) dim typ. -60 dB
MECHANICAL DATA g.g Dimensions in mm Marking code
Fig.1 s0T-23. 0115 - 19 —= BFT92 = W1
0,085 .
~a | 0,95 |- 3
T B R z
0,4 — ]
i | ’3 2
1, ’5 7267146 1
| =02 : 1,2 2,1
0,1 v ‘
(= - BFT92R = W4
\ ’ :
- 8?2 - —>0 43<~ 7266908.4 :
- (1)5 - 0,37
7278182 2

See also Soldering recommendations.
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BFT92
BFTO92R

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.) '

Collector current (peak value; f > 1 MHz)
Total power dissipation up to Tamb = 60.9C **

Storage temperature
Junction temperature

THERMAL CHARACTERISTICS *

Tj=P(Rthjt* Rtht-s + Rthsa) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient **

CHARACTERISTICS
T; = 25 OC unless otherwise specified

‘Collector cut-off current
Ig=0;-Vcg=10V

D.C. current gain *
~lg=14 mA; -Vcg=10V

Transition frequency at f = 500 MHz 4
-lc=14mA;-Veg=10V

Collector capacitance atf=1MHz
lIg=1g=0;-Vgg=10V

Emitter capacitance at f = 1 MHz
Ic=1c=0;-Vgg=05V

A Measured under pulse conditions.

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

-VcBo
-VCEO
-VEBO
-1 C
-lem
Ptot
Tstg

Tj

Rthj-t
Rthts
Rths-a

-lcBo

max. 20
max. 15
max 2,0
max. 25
max. 35
max. 200
65 to + 150
max. 150
= 60
= 260
= 120
< 50
> 20
typ. 50
typ. 5
typ. 0,75
typ. 0,8

\%

\%

\%
mA
mA
mwW
oC
ocC

K/w
K/wW
K/wW

nA

GHz

pF

pF
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Silicon planar epitaxial transistors BFT92 .

BFT92R

CHARACTERISTICS (continued)
Tamb=25°C
Feedback capacitance at f = 1 MHz

-lg=2mA;-Vgg=10V Cre typ. 0,7 pF
Noise figure at optimum source impedance * :

-lg=2mA;-Vcg =10 V; f = 500 MHz F typ. 2,7 dB
Max. unilateral power gain (s.g assumed to be zero)

lsfelz

(1 —Isjel®) (1 — Isgel?)

-lc=14 mA; -Vgg = 10 V; f = 500 MHz Gum typ. 18 dB
Intermodulation distortion *

-lg=14mA;-Vcg=10V; R =75 Q; VSWR <2

Vp = Vg = 150 mV at f,, = 495,25 MHz

Vg =V, -6dB atfq = 503,25 MHz

Vi =V,-6dB at f, = 505,26 MHz
Measured at f(p 4+ q-r) = 493,25 MHz dim typ. -60 dB

Gymlin dB) =10 log

— 24V

7274448

Fig. 2 Intermodulation test circuit.

L1 =4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm.
L2 = L3 = 5 uH (catalogue number: 3122 108 20150).

* Crystal mounted in SOT-37 envelope.
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BFT92

BFT92R
300 7284416.1
Piot
(mW)
200
N
\\
100 D,
AN
\\
N,
N
OO
100 Tamb (OC) 200

Fig. 3 Power derating curve.
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BFT92

Silicon planar epitaxial transistors

BFT92R
7277657 1 7277671
100 Ce
(pF) LI\
hFE N
75, 08 Nt
\Vp
P
o~
50 i
0,6
25
0 : : 0,4
0 10 20 30 0 10 _v..(v) 20
~lg (mA) ce
Fig.4 -Veg =10 V;Tj=25 oC. Fig.5 ig=15=0; Tj=25 OC; f=1 MHz.
7277672
6
I
m
typ
fr
(GHz) d
ATy
I/
1
2
0
0 20 —lc (mA) 40

Fig. 6 —VgEp =10 V;f =500 MHz; Tj=25 ocC.
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BFT92

BFT92R
10 T7Z62771A
F
(dB) -Vgg=10v | ||
—IC:ZmA
75 = opt. 1]
7,5 Tamb=25°C [T
5 /
/ -
typ L~
2
2,5 B et
0
1071 1 f (GHz) 10
Fig. 7.
15 T ]72}52 76A
ERRRRREN
Veg=10V ||
F £=500MHz
(dB) Zg=opt. [T
Tamb=25 °C
10
— 5
typ - -
0
)} -5 10 15 -Ig(mA) 20
Fig. 8.
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BFT93
BFT93R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscillo-

scopes, spectrum analysers, etc.

The transistor features low intermodulation distortion and high power gain; thanks to its very high
transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

This type is complementary to BFR93.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)

Total power dissipation up to Tamp = 60 °C
Junction temperature

Transition frequency at f = 500 MHz
-lc=30mA;-Vgg =5V
Feedback capacitance at f = 1 MHz
~-lg=2mA; -V =5V, Tamp =25 °C
Noise figure at optimum source impedance
~lc=2mA;-Vcg =5 V; =500 MHz; Tymp = 25 °C
Max. unilateral power gain (see page 3)
-ic=30mA; -Vcg =5 V; f=500 MHz; Tamp = 25 °C
Intermodulation distortion at Tamp = 25 °C
-lc=30mA; -Vcg=5V; R =75 ©; Vg =300mV
fp+q-r= 493,25 MHz (see page 3)

max. 15 V
max. 12 vV
max. 35 mA
max. 200 mWwW
max. 150 ©°C
typ. 5 GHz
typ. 1,0 pF
typ. 2,4 dB
typ. 16,5 dB
typ. -60 dB

MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-23. - %g
0,115 - 1,9 —=
0,085 }
N

i V/as

- 0,95 |<—

06 7 m1 ‘ Zm_
0,4 L T
’ 1 J | )
1.3 25
o] <02 . 1,2 2.1
0,1 |
[
\ 3
|
- 8:2732 -k _>643L— 7266908.4
~ (1)% - 0,37

Marking code

BFT93 = X1
3
2
o
BFT93R = X4
3

7278182
2
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BFT93

BFTO3R
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-base voltage (open emitter) —VgBo max. 15 V
Collector-emitter voltage (open base)- —VeEQ max. 12 v
Emitter-base voltage (open collector) ) —VEBp max. 2,0V
Collector current (d.c.) =lc max. 35 mA
Collector current (peak value; f > 1 MHz) —lcm  max. 50 mA
Total power dissipation up to Tgpj, =60 OC ** Piot max. 200 mW
Storage temperature ‘ Tstg —65 to + 150 °C
Junction temperature T max. 150 OC

THERMAL CHARACTERISTICS *
Tj=Px (Rthjt + Rep t-s + Repsa) + Tamb

Thermal resistance

From junction to tab Rthjt = 60 K/w
From tab to soldering points " Rthrs = 260 K/W
From soldering points to ambient ** Rthsa = 120 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

IE=0;,-Veg=5V -lcgo < 50 nA
D.C. current gain *
> 20
~ln~= . = . .
c=30mA;-Veg=5V hgEe typ. 50
Transition frequency at f = 500 MHz &
-lc=30mA;-Vgg=5V fr typ. 5 GHz
Coliector capacitance at f = 1 MHz '
lgE=1g=0;-Vgg=10V Ce typ. 0,95 pF
Emitter capacitance at f= 1 MHz ‘ .
Ic=1c=0;-VEg=05V Ce typ. 1,8 pF

4 Measured under pulse conditions.
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
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Silicon pianar epitaxial transistors

BFTO3
BFT93R

CHARACTERISTICS (continued)

Tamb = 25 °C ’

Feedback capacitance at f = 1 MHz
-lc=2mA;-Vgg=5V

Noise figure at optimum soijrce impedance *
-lc=2mA; -Vgg =5 V; =500 MHz

Max. unilateral power gain (sye assumed to be zero)

lsfelz
(1= Isjel?) (1 — Isgel?)
-lg=30mA; -Vgg = 5 V; f= 500 MHz

Intermodulation distortion *
-lg=30mA;~-Vgg=5 V; R =758; VSWR <2

Vp=Vo= 300 mV at f = 495,25 MHz
Vgq=Vy-6dB at f, = 503,25 MHz
Vi =V, -6dB at f, = 505,25 MHz

Measured at f(p +q-r) = 493,25 MHz

Gym(in dB) = 10 log

—24V

Gum

dim

N 7274449

_Fig. 2 Intermodulation test circuit.

L1 = 4 turns Cu wire (0,35); winding pitch 1 mm; int. dia. 4 mm.
12 and L3 = 5 uH (catalogue number: 3122 108 201 50).

* Crystal mounted in SOT-37 envelope.

typ.

typ.

typ.

typ.

1,0 pF

2,4 dB

16,5 dB

-60 dB

\ Cune 1980



BFT93

BFT93R
7284416.1

300
Piot
(mW)

200

\w
\\
N
100
\\
\\
N
N
0
0 100 Tamb (OC) 200

Fig. 3 Power derating curve.
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Silicon planar epitaxial transistors BFT93

BFT93R
60 7Z77658 1'5 7277659
C
h Cc
FE
(pF)
\
40 1,0
N
—
Ty
=
20 0,5
0 0 .
Fig. 4 ~-Veg=5V; Tj =250C. Fig. 5 Ig=1g=0; Tj =250C; f=1MHz.
7277673
6 T
1
T
T
fT Yp
(GHZ) oo
4
1'
4
2 .
L
0 -
Y 20 —lc {mA) 40

Fig. 6 ~VGE = 5 V; Tj = 25 OC; f = 500 MHz.
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BFTO3

Fig. 8.

BFT93R
i0 726
F 7
(dB) ~Vgg =5V
~Ic=21‘nA
Zg=opt.
75 Tymp=25°C [
5
- //
typ
2,5
0
107}
f (GHz)
Fig. 7.
7262675A
15 TTTTTT
L]
VeE=5V ||
F f=500MHz 1
(dB) Zg=opt ]
Tamb—zs oC
[ [
10 |
= 1
5
=T
0
0 30 -Ic (mA) 40
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BRY61

PROGRAMMABLE UNIJUNCTION TRANSISTOR

Planar p-n-p-n trigger device in a microminiature plastic envelope intended for applications in thick and
thin-film circuits. It is intended for use in switching applications such as motor control, oscillators,

relay replacement, timers, pulse shaper, trigger device etc.

QUICK REFERENCE DATA

Gate-anode voltage VGA max. 70V
Anode current (d.c.) up to Tymp =25 °C Ia max. 176 mA <—
Junction temperature Tj max. 150 ©C
Peak point current '

Vg=10V; Rg =10k Ip < 5 nA
Valley point current

Vg=10V; Rg=10kQ ly > 30 uA
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BRY61 = A5

2,9 2
2,8 3
0,115 -— 19 —»I
<0085 | ol 095 |- |
S /e m o m_—_—— |-
e/ N I
1.3 25
ol <02 1,2 2,1 -
0,1 ¥
\ (1] |
085|_| [
-~ 075 - ——0'434— 7266908.4 \
- é:;f; - 0,37

See also So/dering Recommendations.
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BRY®61

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Gate-anode voltage VGA
— Anode current (d.c.) up to Tamb =25 °C N
Repetitive peak anode current
t=10us; 6 =0,01 IARM
Non-repetitive peak anode current
t=10,us;Tj=150°C lasm
Rate of rise of anode current di
uptolpa=25A v
Storage temperature Tstq
Junction temperature Tj-
—= Total power dissipation up to Tymp = 25 OC** Ptot

—s THERMAL CHARACTERISTICS*
Tj =Px (Rthjt + Rh 1.5 + Rep s-al * Tamp

Thermal resistance

From junction to tab Rth it
From tab to soldering points Rth t-s
From soldering points to ambient** Rths-a

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Peak point current (see Figs 2,3 and 4)

Vs =10V; Rg = 10 k2 Ip

V§=10V;Rg=1MQ Ip
Valley point current (see also Figs 2, 3 and 4)

Vs =10V;Rg =10 kQ Iy

Vg=10V; Rg=1MQ Iy
Offset voltage (see Fig. 12)

IA =0 (for Vp see Fig. 2; for Vg see Fig. 4) Voffset

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

max 70 Vv
max. 175 mA
max. 2,6 A
max. 3 A
max. 20 Alus
—65 to + 150 oC
max. 150 OC
max. - 275 mW
= 60 K/W
= 260 K/W
= 120 K/W
< 5 uA
< 1 nA
> 30 uA
< 50 uA
= Vp—-Vg V

W( PHILIPS

@



BRY®61

Programmable unijunction transistor

Vak
7261195
VPZ
Va
L
|
|
L n
Icao Ip Iy in I
Fig. 2 See also Fig. 11.
+Vg
Ia
— Ro= RiRa
R2 T R1+R;
Tur Vak I +
UT. Ve=—R1 .
l S R1"‘Rz VE
R1
726194
Fig. 3 BRY61 with “program’ resistors Fig. 4 Equivalent test circuit for character-
R1 and R2. istics testing.
Gate-anode leakage current (Fig. 5a)
lk=0;Vga =70V IGAO < 10 nA
Gate-cathode leakage current (Fig. 5b)
Vak=0;Vgg =70V IGKS < 100 nA
Ioks
TUT TUT -
IGAOl G' j l+ G' j l +
Voa Vo
o
7261192 72619
Fig. 5a. Fig. 5b.
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BRY61

Anode voltage
Ia =100 mA
Ia =180 mA

Peak output voltage
Vaa =20 V; C=200nF (see Fig. 12)

Rise time
VAA =20 V;C=10nF (see Fig. 12)

Vo
Vomp———e— e
90% ______ 7261196

109%f-~,

Fig. 6 Output voltage waveform.

Va

Vowm

A A

August 1980



Programmable unijunction transistor

10 N L1
===
typical values [}

Ip Tamb=25°C |

(pA) T

: Ro=1k0
1
7 10kQ
107 .
—
100k QL
1072
MO
107
0 10 20 Vs (Vi 30
Fig. 8.
103 S "726”98
typical values [
Tamb=25°C |
1 ]
N ~TRg=1k0
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BSR12
BSR12R

SILICON LOW-POWER SWITCHING TRANSISTORS

P-N-P silicon transistor in a microminiature plastic envelope. It is intended for high-speed, saturated
switching applications for industrial service in thick and thin-film circuits. -

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vego max 15 V
Collector-emitter voltage (open base) -VCEO max 15 V
Collector current (peak value) -lem max. 200 mA
Total power dissipation up to Tamp = 65 °C Piot max. 250 mw
Junction temperature Tj max. 175 OC
D.C. current gain
~lg=10mA; -Vcg=1V hFge > 30
-lc=50mA; -Vcg=1V hEE 30 to 120
Transition frequency at f = 500 MHz
-Ic=50mA; -V =10V T > 1,5 GHz
Turn-off time
~lcon = 30 mA; ~Iggp = +IBoff = 3,0 mA toff < 30 ns
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSR12 =.B5
2,9 3
2,8
0,115 - 1,9 — 2
<0085 | ] 095 = |
* //‘ ' N 7267146 1
o [T
04 ] |
1 ! ) , BSR12R = B8
1,3 5
| |02 : 1,2 2,1 3
0,1 | 4
b\ 3 m l 1
- ggg - —»(!)43|<- 7266908.4 e
- 12 | 037
038

See also Soldering recommendations.
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BSR12
BSR12R

RATINGS

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

Collector-base voltage (open emitter) See Fig. 3
Collector-emitter voltage (open base) See Fig. 3
Emitter-base voltage (open collector) See Fig. 3
Collector current (d.c.)
Collector current (peak value)
— Total power dissipation up to Tamp =65 0C**
— Storage temperature
- Junction temperature

— THERMAL CHARACTERISTICS*
Tj=Px (Rthj.t + Rih s+ Rehs.a) + Tamb

Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Collector cut-off current
lE=0;,-Vgg =10V
lE=0;=Vep =10 V; Tamp = 125 0C
VBE=0; ~Vgg=10V
Breakdown voltages
IE=0;—1c=10uA
VBE =0; —Ic =10 uA
Ic=0; —1g =100 uA
Collector-emitter sustaining voltage
Ig=0;—Ic=10mA
Saturation voltagesa
—lg=10mA; —Ig = 1 mA

—lg =50 mA; —lg =5 mA

~lc =100 mA; —Ig = 10 mA

4 Measured under pulse conditions; tp = 300 us; 6 = 0,01.
* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

-VcBo
=VCEo
—VEBO
~lem
Ptot

Tstg
Tj

Rthjt
Rtht-s
Rths-a

—-lcBo
—lco
—Ices

- —V(BR)CBO

—V(BR)CES
—V(BR)EBO

—VCEOsust

‘VCEsat
—VBEsat
—VCEsat
—VBEsat

—VCEsat
—VBEsat

max. 15
max. 15
max. 3
max. 100
max. 200
max. 250
—65 to + 175
max. 175
= 60
= 260
= 120
< 50
< 5
< 50
> 15
> 15
> 3
> 15
< 130
725 to 920
< 190
800 to 1150
< 450
900 to 1500

\%

\Y

Y
mA
mA
mwW
oC
oc

K/w
K/wW
K/W

nA
MA
nA

< <<

mV
mV

mV

‘mvV

mV
mV
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Silicon low-power switching transistors

BSR12

BSR12R
D.C. current gain *
-lg = 1mA; -Vgg=1V hEE > 30
-ig = 10mA;~Vcg=1V hEE > 30
-lg = B0mA;-Vcg=1V hgg 30 to 120
-lg = B0mA;-Vgg=1V; Tamb = 55 °C hgg > 30
-lg =100mA;-Vcg=1 \Y hrg > 20
Transition frequency at f = 500 MHz
-lg = 50 mA; -Vgg =10V fr > 1,6 GHz
Collector capacitance
lg=1g=0;-Vcg=5V Ce < 4,5 pF
Emitter capacitance
|C=lc=0;-VEB=0,5V Ce < 6,0 pF
Switching times
Turn-on time ton < 20 ns
Turn-off time toff < 30 ns
Vi
v
VBB 7260407 —VCC=3V
Fig. 2 Test circuit switching times.
Pulse generator Sampling scope
Pulse duration tp = 400 ns Rise time tr 1ns
Rise time tr < 1ns Input impedance Z; =100k
Output impedance Zo = 50Q
Vi vgs | R! R2 R3 -Icon | ~'Bon | 'Boff | C -
\Y \Y Q k& k2 mA mA mA uF -
- T T -
ton -6,85 0 94 1,0 2, 30 3,0 - ‘ 0,1 -
toff 11,7 | -9.85 94 1,0 2,0 30 30 3,0 \ 0,1

* Measured under pulse conditions; = 300 us; § = 0,01.

June 1980



BSR12

BSRi12R
7282734
20
-v H ~Veso/~Vceo
(V)
\
\
10
\
\
— ~VEBO
N
0 N
0 100 200 Tamb (°C) 300
Fig. 3 Voltage derating curves.
300 7282724
Ptot
(mW)
AN
200
\\
N
AN
N
100 N
\\
0 N,
0 100 Tamb (°C) 200

Fig. 4 Power derating curve.
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Silicon low-power switching transistors BSR12

BSR12R

80 7277667
hrE

60

= o]
S tvp
~_
\
40
20 — 5
10 1 10 102 _j.(ma) 10°
Fig. 5 —~Vgg=1V; Tamp =25 °C.
600 7277668
~VCEsat
(mV)
400
J
200 4
)4
/
7
typ
=
0 1
10~ 1 10 102 ~1¢ (mA) 108

Fig. 6 V(CEsat as a function of I¢ at I¢/Ig = 10.

June 1980



BSR12

BSR12R
7277669
1000
Pz
—VBEsat A
(mV) -
]
W
750 typ ————
L1117
500
250
0 1
10~ 1 10 102 ~1g (mA) 1038
Fig. 7 VBEgat @s a function of Ig at Ic/Ig = 10.
600 T 7277670.1
I
T
~VCEsat
(mV)
400
—
=4 200
0
0 ’ 100 T (©¢) 200

Fig. 8 V(GEsat as a function of Tj: typical values.
Upper graph at I¢ =100 mA; Ig = 10 mA. Lower graph at I =50 mA and Ig =5 mA.
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BSR13R
BSR14:R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistors, in a microminiature plastic envelope intended for switching and linear appli-

cations in thick and thin-film circuits.

QUICK REFERENCE DATA

BSR13;R | BSR14;R
Collector-base voltage (open emitter) VcBo max. 60 75 V
Collector-emitter voltage (open base) VcEO max. 30 40 V
Emitter-base voltage (open collector) VEBO max. 5 6 V
Collector current (d.c.) Ic max. 800 mA
Total power dissipation up to Tymp = 25 °C Piot max. 425 mW  =—
Junction temperature TJ- max. 175 oC a—
D.C. current gain
=150 mA; Ve =10V hpg 100 to 300
Ic=500mA; Vg =10V hre > 30 40
Transition frequency at f= 100 MHz
Ic=20mA; V=20V fr > 250 | 300 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23.
BSR13=U7
29 BSR14 = U8
- 4 —
2,8 3
0,115 - 1,9 —»
\0’085 —>’ 0,95 |~= ‘ 2
/e ‘ I
0,6 m 1 . 2 m 7267145
0,4 r—,:// 1
T | i -
02 1,3 25 BSR13R = U71
= 03 1221 BSR14R = U81
— .
\ [ | 3
- 8?2 - —-—LZKL«— 7266908.4 !
1,2
- 0,8 - 0l37 7278181 2

See also Soldering recommendations.
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BSR13;R -
BSR14:R

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BSR13;R |BSR14; R

Collector-base voltage (open emitter) see Fig. 4 Vego  max. 60 75 V
Collector-emitter voltage (open base) see Fig. 4 Vceo  max. 30 40 Vv
Emitter-base voltage (open collector) see Fig. 4 VEBO max. 5 6 V
Collector current (d.c.) Ic max. 800 mA
Total power dissipation**
—=  uptoTyyp=250C Ptot max. 425 mW
— Storage temperature Tstg —65to + 175 oc
— Junction temperature Tj max. 175 oC
—= THERMAL CHARACTERISTICS *
Tj=Px(Rh j-t * Rth t-s + Rth s.a) + Tamp
Thermal resistance
From junction to tab Rthjt = 30 K/w
From tab to soldering points Rthts = 260 K/w
From soldering points to ambient** Rthsa = 60 K/w

CHARACTERISTICS
Tj =25 OC unless otherwise specified

BSR13; R | BSR14: R
Collector cut-off current

Ig=0;Veg =50V IcBO < 30 - nA
lg=0; Ve =60V IcBO < - 10 nA
|E=0;VCB=50V;TJ-=150°C lceoO < 10 - uA
lg=0; VCB=60V;TJ'=150°C lcBO < - 10 uA
VEB=3V;Vcg=60V IcEX < - 10 nA
Base current
with reverse biased emitter junction ‘
VEB=3V;Vcg=60V IBEX < - 20 nA
Emitter cut-off current
J— Ic=0;VEg =3V lEBO < 30 15 nA
o Saturation voltages 4
E Ic =150 mA; Ig = 15 mA ‘ Veesat < 4C0 300 mv
VBEsat < 1300 - mV
VBEsat - 06to12 Vv
ic =500 mA; Ig = 50 mA VeEsat < 1600 1060 mv
VBEsat < 2600 2000 mv

*  See Thermal characteristics in chapter GENERAL.
** Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,6 mm.
4 Measured under pulsed conditions to avoid excessive dissipation ) < 300 gs; § <0,02.

2 June 1980



Silicon planar epitaxial transistors

BSR13;R
BSR14;R

DEVELOPMENT SAMPLE DATA

D.C. current gain *
Ic=0,1mA;Vce=10V
Ic=1mA;Vgg=10V
Ilc=10mA; Vg = 0V
Ic=150mA; Vgg = 10V
Ic=150mA; Vcg =1V
Ic =500 mA; Vcg =10V BSR13; R
lc =500 mA; Vcg =10V BSR14; R

Transition frequency at f = 100 MHz
Ic=20mA;Vgg =20V BSR13; R
Ic=20mA; Vcg =20V BSR14; R

Collector capacitance at f = 1 MHz
lg=1e=0;Vcg=10V

h parameters (common emitter) at f= 1 kHz
Ic=1 mA;Vcg =10V
input impedance
reverse voltage transfer ratio
small signal current gain
output admittance
Ic=10mA; Vcg = 10V
input impedance
reverse voltage transfer ratio
small signal current gain
output admittance

> 35
> 50
> 75
100 to 300
> 50
> 30
> 40

> 250
> 300

< 8

BSR14;R
2t0o8

< 8.10*
50 to 300
5 to 35

MHz
MHz

pF

k2

!

0,25 to 1,25 k2

< 4.10°
75 to 375

2510200 uQ!

* Measured under pulsed conditions to avoid excessive dissipation; pulse duration tp < 300 us;

duty factor § < 0,02.
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BSR13;R
BSR14;R

T

Switching times (between 10% and 90% levels)

Turn-on time switched to I = 150 mA (see Fig. 2) BSR14;R
delay time tq < 10 ns
rise time t, < 25 ns

Turn-off time switched from 1o = 150 mA (see Fig. 3) ’
storage time tg < 225 ns
fall time tf < 60 ns

Vee
Vi
_____________ ——90% R2
Vo
R1
________ __10% Vi T.U.T.
T -
ity tp - 7282487
7282485
Fig. 2 Waveform and test circuit delay and rise tlme

Vi=—05t0+9,9V; Veec=30V; R1=619 Q; R2 =200 Q.

Pulse generator: Oscilloscope:

pulse duration th < 200ns input impedance Zi > 100kQ

rise time - < 2ns input capacitance G < 12 pF

duty factor 5§ = 2% rise time tr < 5ns

Vi T

Vo
0 - i
time
—l 1 L% t) — 7282486 VBB 7282484
Fig. 3 Waveform and test circuit storage and fall time.

Vi=-138t0+ 16,2 V; Vee=30V; -vgg=3V; R1=1kQ; R2 =200 Q.

Pulse generator: Oscilloscope:

fall time tr < 5 ns input impedance Zi > 100k

pulse time t1 = 100pus - input capacitance G < 12 pF

to = . 500 us rise time ty < 5 ns
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Silicon planar epitaxial transistors BSR13,R

Fig. 5 Power derating curve.

June 1980
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production,

be

BSR15; R
BSR16; R

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching
and general purpose amplifier applications in thick and thin-film circuits.

QUICK REFERENCE DATA

BSR15; R [ BSR16; R

Collector-base voltage (open emitter) —-Vcgo ~ max. 60 60 %
Collector-emitter voltage (open base) -VcEo max. 40 60 Vv
Emitter-base voltage (open collector) —VEBOD ~ max. 5 \
Collector current (d.c.) —lc max. 600 mA
Total power dissipation up to Tamp = 25 °C Piot max. 425 mW
Junction temperature Tj max. 175 oC
D.C. current gain
—Ilg=500mA; -Vgg =10V hgg > 30 50
Turn-off switching time
—lcon = 150 mA; —Igon = IBoff = 15 MA toff > 100 ns
Transition frequency at f = 100 MHz
—lg=50mA; -Vgg =20V T > 200 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSR15=T7
BSR16 =T8
- 2,9
2,8 3
0,115 - 19 —
0,085 2
N -

i /as

0,2
-
0,1

- 0 . =[]

4
P

See also Soldering recommendations.

7266908.4

7267146

BSR15R=T71"

BSR16R = T81

7278182

3

-
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BSR15; R
BSR16; R

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BSR15; R | BSR16; R

Collector-base voltage (open emitter) See Figs 5 and 6 —-VegBo max. 60 60 \
Collector-emitter voltage (open base) See Figs5and 6 —Veeg  max. 40 60 Y
Emitter-base voltage (open collector) See Figs5and 6 —VEBp max. 5 5 Y
Collector current (d.c.) —lc max. 600 mA
—# Power dissipation up to Tappp, = 25 0C** Piot max. 425 mw
—# Storage temperature Tstg —65to+ 175 ocC
—# Junction temperature Tj max. 175 ocC
— THERMAL CHARACTERISTICS *
Tj=Px (Rep it *Rihts * Rih s.a) + Tamp
Thermal resistance
From junction to tab Rthjt = 30 K/wW
From tab to soldering points Rthts = 260 K/w
From soldering points to ambient* * Rihsa = 60 K/W
CHARACTERISTICS
Tj =25 OC unless otherwise specified
Collector cut-off current BSR1S5; R l BSR16; R
Ig=0;-Vcg =50V =lcgo < 20 10 nA
lE=0;-Vcg =50 V; T;=150°C —lcgo < 20 10 LA
—VEg=0,5V; -Vcg=30V —lcex < 50 nA
Base current
with reverse biased emitter junction
-VEg=3V; —Veg=30V —lgex < 50 nA
Saturation voltages &
—lc =150 mA; —-Ig =156 mA —VeEsat < 0,4 \%
—VEEsat < 13 v
—lg =500 mA; —1g = 50 mA —VeEsat < 1,6 \
—VREsat < 2,6 \%

*  See Thermal characteristics in chapter GENERAL.

** Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,6 mm.

4 Measured under pulsed conditions to avoid excessive dissipation pulse duration tp < 300 us;
duty factor § <0,02.
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Silicon planar epitaxial transistors BSR15; R
' BSR16; R

DEVELOPMENT SAMPLE DATA

BSR15; R | BSR16; R

D.C. current gain *

—lg=0,1mA; -Vcg =10V hpg > 35 75

—lg= 1mA;-Vgg=10V hpg > 50 100

~lc= 10mA;-Vgg=10V hpp > 75 100

—lg=150mA; Vg =10V hgg 100 to 300

~lc=500mA; -Vcg =10V - hpg > 30 50
Transition frequency at f = 100 MHz

—lgc= 50mA; -Vcg=20V; Tymp =25 °C fr > 200 MHz
Collector capacitance at f = 1 MHz .

lg=1g=0;-Vcg=10V Ce < 8 pF
Emitter capacitance at f = 1 MHz

Ic=1c=0;-Vgg=2V Ce < 30 pF
Switching times (between 10% and 90% levels)
Turn-on time when switched to

—Ic =150 mA; —Ig = 15 mA; (see Fig. 3)

delay time t4 < 10 ns

rise time t, < 40 ns

turn-on time (tg + t,) ton < 45 ns
Turn-off time when switched from

—lg =150 mA; —ig = 15 mA

to cut-off with + Igp = 15 mA (see Fig. 4)

storage time tg < 80 ns

‘fall time tf < 30 ns

turn-off time (tg + t¢) Ctoff < 100 ns

4 _
-/ } 10% T
INPUT 90%
[ ——
t t
on off +
— " 10%T
OUTPUT T o
90% g‘i"
10%i 1 N———
T tg t, Tty tg 7272906

Fig. 2 Switching time waveforms.

* Measured under pulsed conditions to avoid excessive dissipation; pulse duration tp< 300 us;
duty factor § <0,02.
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BSR15; R

BSR16; R
—-30V
Vo
0 Vi
—16V — 7282344
~>| 1t l<— .
P
Fig. 3 Turn-on switching time test circuit.
+15V -6V
VO
0 Vi Oo—
508
—30V “l | 7282345
- tp -
Fig. 4 Turn-off switching time test circuit.

e Input pulse generator: frequency f = 150 Hz
— Fig. 3 and Fig. 4 pulse duration tp = 200 ns
e rise time 1y < 2 ns
output impedance Zs = 50 Q

Output oscilloscope: rise time t, < 5 ns

Fig. 3and Fig. 4 input impedance Z; = 10 MQ
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Silicon planar epitaxial transistors BSR15; R
D BSR16; R
15 7284414
L1
—v T
- TVeBo
(V) I
50 \\
"7 Vceo \
\
\
RN \
-VEBO v
o I <\
Fig. 5 Voltage derating curves BSR15; R.
75 7784415
NN
« L AL
= -V I =Veso/~Veeo
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w
g 50 \\
=
<
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|—-
&
g 25 \\
o
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0 100 Tomp (°C) 200
Fig. 6 Voitage derating curves BSR16; R.
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T
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J
O D
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Fig. 7 Power derating curve BSR15; R/BSR16; R.
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BSR17

BSR17R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N silicon transistor in a microminiature plastic envelope intended for switching and linear applica-
tions in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBO max. 60 V
Collector-emitter voltage (open base) VcEO max. 40 V
Emitter-base voltage (open collector) VEBO max. 6 V
Collector current (d.c.) Ic max. 200 mA
Total power dissipation up to Tymp = 25 °C : Piot max. 3560 mW <«—
Junction temperature Ti max. 175 °C «—
D.C. current gain
Ilc=50mA; Vg =1V hEg > 60
Ic=100mA; V=1V hrg > 15
Transition frequency at f = 100 MHz
Ic=10mA; Vg =20V fr > 300 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23.
BSR17 = U9
2,9
2,8 3
0,1 15 P ‘]’9 —_—
\0,085 = 095 |~ ’ 2
' /e - 4
0,6 m 1 . 2 m 7267145 1
04 g !
* T [ 1 )
02 328 BSR17R = U91
— - ' ’ ’
01 | ¥ -—
=\ - l 3
085|_| | .
075" —>(])’43<— 7266908.4
— [1),5 - 0,3 7 7278181 2

See also Soldering recommendations.
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BSR17

BSR17R

RATINGS

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

Collector-base voltage (open emitter) See Fig. 4 VeBo max. 60 V

Collector-emitter voltage (open base) See Fig. 4 VcEO max. 40 v

Emitter base voltage (open collector) See Fig. 4 VEBO max. 6V

Collector current {d.c.) Ic max. 200 mA
T Power dissipation up to Ty = 25 0C** Piot max. 350 mw
— Storage temperature . Tstg —65 to+ 175 oC
—® Junction temperature T; max. 175 oC

J
= THERMAL CHARACTERISTICS*
Tj=Px(Ren £+ Re 5+ Rehsa) * Tamb

Thermal resistance

From junction to tab R jt = 50 K/W
From tab to soldering points Rip ts = 260 K/W
From soldering points to ambient* Rth sa = 120 K/W

CHARACTERISTICS
Tj =25 OC unless otherwise specified.
Collector cut-off current

lg=0; Ve =30 V; Tj= 150 °C Iceo < 5 uA

VER=3V,; V=30V ICEX < 50 nA
Base current

with reverse biased emitter junction

VEB=3V,‘VCE=3O A IBEX < 50 nA
Saturation voltages ®

lc=10mA; Ig=1mA VCEsat < 200 mV

VBEsat 650 t0 850 mV
|C‘ =80 mA; Ig=5mA VCEsat < 300 mvV
VBEsat < 950 my

D.C. current gain® :

'c=01mA; Vep=1V hgg > 40

o= 1mA; Ve =1V hgg > 70

lo= 10mA; Vog=1V hgg 100 to 300

ic= B0mA; Vo =1V hege > 60

lc”}ﬂcmﬁi VCE': v hFE > 15
Transition frequency at f = 100 MHz

Ic=10mA; Veg=20 v fr > 300 MHz
Collector capacitance at = 1 MHz

lE=1lg=0;Veg=5V Ce < 4 pF

4 Measured under pulsed conditions; pulse duration ty < 300 ps; duty factor § < 0,02.
* See Thermal characteristics in chapter GENERAL,
** Mounted on a ceramic substrate of 7 mm x 5mm x 0,6 mm.
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Silicon planar epitaxial transistors

Emitter capacitance at f =1 MHz
‘C= ic=0}VEB=O,5V

Switching times (between 10% and 90% leveis)

Turn on time switched to

Ic=10mA; Ig =1 mA; Veg =05V

delay time
rise time

Vi

Fig. 2 Delay and rise time equivalent circuit.

BSR17
BSR17R
Ce < 8 pF
tq < 35 ns
tr < 35ns

7}, 7282485
4

Vi = —05 to + 10,6 V; Voo = 3 V; R1 = 10 k2; R2 = 275 &;

total shunt capacitance of test jig and connectors = Cg < 4 pF.

Pulse generator: pulse duration 300 ns; fall time < 1 ns; duty factor 2%.

Turn off time switched from
ic =10 mA; iBon = —!Boff = 1 mA
storage time .
fall time '

Vi T
|
|

tfl.. i2

g < 200 ns
t < 50 ns
Vee
R2
Vo
R1
Vi o T.U.T.
o1 &
Y %
Vag 7282484

Fig. 3 Storage and fall time equivalent test circuit.
Vi=-9,1t0+108V;Vcc=3V;Vgg=0CV {ground); R1 = 10 k§; R2 = 275 £;

total shunt capacitance of test jig and connectors = Cs <4 pF
Pulse generator: pulse duration ty = 10 to 500 pus; fall time tf

< 1 ns; duty factor & = 2%.
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BSR17
BSR17R

h parameters (common emitter)
lc=1mA; Vcg = 10V;f=1kHz

input impedance hie
reverse voltage transfer ratio hre
small signal current gain hfe
output admittance hoe
60 ; 7282735
L1 VeBo \
Vv 11
(vy ] \\
—VceEo
40 \
\
\N
\\
20
\
\
L VEBO
1 1
o L]
0 100 Tamb (°C) 200
Fig. 4 Voltage derating curves.
400 7284382
Ptot N
(mW) N
‘\
N
200
A
N
N
N
N
Q
0 50 100 150

200 Tamb<°C) 300

Fig. 5 Power derating curve.

1t0 10 kQ

05t8 10"
100 to 400

1to 40 pA/V
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

BSR30 to 33

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSR30 | BSR31 | BSR32 |BSR33
Collector-base voltage (open emitter) -Vcgo max. 70 70 90 20 V
Collector-emitter voltage (open base) -Vgeo max. 60 60 80 80 Vv
Collector current (d.c.) -lg = max. 1 1 1 1A
Total power dissipation up to Tamp =25 °C Pyqy max. 1 1 1 1w
Junction temperature Tj max. 150 150 150 150 °oC
D e g sV X > 40| 100 40 | 100
c *TVCE FE < 120 | 300 120 300
Transition frequency at f = 35 MHz
—Ig= B0mA;—Vcg=10V T > 100 100 100 100 MHz
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
BSR30
BSR31
4.6 BSR32
= A > BSR33
1 Y
- T 3
I
|
! 26
! % 4,25 2
! 24 308
I + l 7267146 1

08 u
' o 53

—T),Lll.‘_ . 813‘2(2,() 04 ! 72692305
0,37 4_._,1

-~ [0 —

See also So/dering recommendations.
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BSR30 to 33

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

Voitages BSR30 |BSR31 |BSR32 |BSR33
Coilector-base voltage (open emitter) -Vepo max. 70 70 90 | 90 v
Collector-emitter voltage {open base) -VeEo  max. 60 80 80 80 Vv
Emitter-base volitage (open collector) -Veggp max. 5 ' 5 5 | 5V
Currents
Collector current (d.c.) -l max. 1 A
Base current (d.c.) -l max. 0,1 A
Power dissipation
Total power dissipation up to Tamb =25 °C

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Prot max. 1 W
Temperatures

torage temperature Tstg -65 to +150 oC

Junction temperature TJ- max. 150 oC
THERMAL RESISTANCE
From junction to coliector tah Rthj-tab = 10 oc/W
From junction tc ambient in free air

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Rthja = 125 oc/w

2 March 1978



Silicon planar epitaxial transistors BSR30 to 33

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector cut-off current

lg=0;-Vgp=60V —IcBO < 100 nA
|E=0;—VCB=60 V;Tj=150 oC —icBO < 50 A
Breakdown voltages * BSR30({BSR31/BSR32|BSR33
Ig=0; —igc=10mA } —V(BR)CEQ ~ 60 60 80 80 V
Vgg =0;—lc=10 1A —V(BRICES -~ 76 70 90 90 V
ic=0;—lg=10pA —V(BR)EBO -~ 5 5 5 5 V
Saturation voitages *
B ) e —V(Esat < 025 | 0,25 (025 |026 V
—lg=150mA; —lg = 15 mA —VpEsat < 10 10 10 10 v
_ . _ —VCEsat < 05 |05 |05 |05 V.
~1g =500 mA; —-Ig = 50 mA —VBEsat < 12 12 12 12 v
D.C. current gain *
——IC=100uA;VCE=5\/ hrE > 10 30 i0 30
_ . B . > 40 | 100 40 | 100
~Ig=100mA; Vgg =5V hrE < 120 | 300 | 120 | 300
—ig =500 mA; Vge=5V hEE > 30 50 30 50
Transition frequency at f =35 MHz
—1g=50mA; —=VCE = v T > 100 MKz
Coliector capacitance ~t f = 1 MHz
lE=le=O:——VCB=’IOV Ce < 20 pF
Emitter capacitance at f = 1 MHz
Ig=1c=0; —Vgg=05V Ce < 120 pF

Switching times see page 4

* Measured under pulse conditions: tp = 300 us; § <0,01.
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BSR30 to 33

CHARACTERISTICS (continued)

Tamb =25 °C

Switching times

—lcon = 100 mA; —Iggp = +Boff =5 mA

Turn-on time
Turn-off time

Test circuit

Pulse generator:
Pulse duration
Rise time

Fall time

Source impedance

ton
toff
+5V
-20V
—>l tp l<—
ov —l—_,—
NV —
; 7266329
Oscilloscope:
tp =10 pus Rise time ty <15ns
tr <15ns Input impedance Z)1 =100 kQ
tf <15ns
Zg =50

<
<

500 ns
650 ns

March 1978




IL BSR40 to 43

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSR40 | BSR41 | BSR42 | BSR43
Collector-base voltage (open emitter) Vcgo max. 70 70 90 90 Vv
Collector-emitter voltage (open base) Veep max. 60 60 80 80 Vv
Collector current (d.c.) Ic max. 1 1 1 1A
Total power dissipation up to Tymp =25 °C Pyt  max. 1 1 1 1w
Junction temperature T max. 150 150 150 150 °C
D.C. current gain
_ . _ > 40 100 40 100
lc=100mA; Vee=5V RFE < 20| 300 | 120 | 300
Transition frequency at f = 35 MHz
Ic= 50mA; Veg =10V fr > 100 100 100 100 MHz
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
g BSR40
-— 22 —p{8] BSR41
16 18 BSR42
~ 16 l* 1L BSR43
() !
. : ]
! 2
i
1 26
b
: Z’A 3:?7% 7267145 1
i ' |
ojr
min 1
053 ;
- |<_ } ‘ ’l i*o,z‘o ‘

0,37
<--*

~—Eg—
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BSR40 to 43

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

Voltages P AR BSR40 | BSR41 | BSRa2 | BSR43
Collector-base voltage (open emitter) Vcgo max. 70 70 90 | 2 Vv
Coliector-emitter voltage (open base) VCEO max. 60 60 80 80 v
Emitter-base voltage {open collector) VEBO  max. 5 5 5 BV
Currents

Collector current (d.c.) I max. 1 A
Base current (d.c.) ‘ B max. 0,1 A

Power dissipation

Total power dissipation up to Tamb = 25 0C
mounted on a ceramic substrate

area = 2,6 cm?; thickness = 0,7 mm Pot max. 1 w
Temperatures ‘
Storage temperature Tstg -65 to +150 oC
Junction temperature T max. 150 oc

THERMAL RESISTANCE

From junction to collector tab Rthj-tab = 10 oc/w
From junction to ambient in free air

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 m Rthja = 125 oc/w

March 1978



Silicon planar epitaxiai transistors BSR40 to 43

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector cut-off current :
100 - nA

1g=0;Vgp=60V IcBO <
|E=0;VCB=60V;Ti=150°C IcBO < 50 : uA
Breakdown voltages . BSR40 |BSR41|BSR42 BSR43
Ig=0; lc=10mA V(BR)CEO > 60 60 80 80 V
vee=0:lgc= 10 uA V(BR)CES > 70 | 70 a0 90 V
Ic=0;1g=10pA V(BR)EBO > 5 5 5 5 V
Saturation voltages *
~ L VCEsat < 0725|025 (025|025 V
ic =150 mA; Ig = 15 mA vore S %o 10 |10 |10 v
o L VCEsat < o5 |05 (05 |05 V
ic =500 mA; Ig = 50 mA Vo S o1s 12 iz 12 v
D.C. current gain * ) ‘
g =100 nA; Vcg=5V hgE > 10 30 10 30
> 40 | 100 40 | 100
ic=100mA; Vee =5V hFE < 120 | 00 | 120 | 300
Ic =500 mA; Veg=5V hEg > 30 50 30 50
Transition frequency at f =35 MHz
ic=50mA; Ve =10V fr > 100 MHz
Collector capacitance at f =1 MHz
|E=Ie=0;VCB=10V Ce < 12 pF
Emitter capacitance at f =1 MHz ‘
Ic=1c=0;Vgg=05V Ce < 90 pF

Switching times see page 4

* Measured under p‘ulse conditions: tp = 300 us; § <0,01.
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BSR40 to 43

CHARACTERISTICS (continued)

Tamb =25 °C

Switching times

Icon = 100 mA; IBon= —IBoff =5 mA

Turn-on time
Turn-off time

Test circuit

Pulse generator:
Pulse duration
Rise time

Fall time

Source impedance

ton < 250 ns
toff < 1000 ns

-5V
+20V

+H1V —
—b, tp ,ﬂ— ——0
% 7262491
v
Oscilloscope:

tp =10us Rise time tr <15ns
ty <15ns Input impedance Z) =100 kS
tf <15ns

Zg=50Q

March 1978




BSR56
BSR57
BSR58

N-CHANNEL FETS

Silicon n-channel depletion type junction field-effect transistors in a plastic microminiature
envelope intended for application in thick and thin-film circuits. The transistors are intended for low-
power, chopper or switching applications in industrial service.

QUICK REFERENCE DATA

BSR56 | BSR57 | BSR58
Drain-source voltage tVps max. 40 40 40 V
Total power dissipation up to Tamp =650C Pyt max. 250 250 250 mW =—
Drain current
_ i _ > 50 20 8 mA
Vps=15V;Ves=0 'Dss < - 100 80 mA
Gate-source cut-off voltage
- = _ > 4 2 08 Vv
Vps=15V;ip=0,5nA V(p)GS < 10 6 Ry
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgg=0 rds on < 25 40 60 Q
Feedback capacitance at f = 1 MHz
-Vgs=10V;Vpg=0 Crs < 5 5 5 pF
Turn-off time
Vpp=10V;Vgg=0
Ip=20mA;-Vggm =10V toff < 25 - — ns
Ip=10mA; -Vgsm= 6V toff < - 50 — ns
Ip= 5mA;-Vgsy = 4V toff < — - 100 ns
MECHANICAL DATA Dimensions in mm Marking code
29
Fig. 1 SOT-23. 28 BSR56 = M4
0,115 - 1,9 — BSR57 = M5
\0,085 ' BSR58 = M6

| 0,95 |=

06 D oM P
M < H P | @
0,2 . !

13 25
— 4_0’1 1.2 21 7267104 1
==
\ dii
- 8_812 -+ _>(I)43|<- 7266908.4 -—
o 12 | 037
0,8

See also Sol/dering Recommendations.
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(B4 (18]

BSR57

BSR58

RATINGS

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

Drain-source voltage (See Fig. 4) v *Vpg max. 40 v
Drain-gate voltage (See Fig. 4) VpGo max. 40 v
Gate-source voltage (See Fig. 4) -VGso max. 40 v
Forward gate current IGE max. 50 mA
Total power dissipation up to Tamp =65 0C Piot - max. 250 mw
Storage temperature i Tstg —55t0 + 175 oC
Junction temperature Tj max. 175 o¢C

THERMAL CHARACTERISTICS*

Tj=P(Rthjt + Rih 1.5+ Rep s-a) * Tamb
Thermal resistance

From junction to tab Rihjt = 60 K/w
From tab to soldering points Rih t-s = 260 K/w
From soldering points to ambient** Rihs-a = 120 K/W

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified
Gate-source cut-off current
Vps=0V;-Vgg=20V -igss < 1T nA
Drain cut-off current :
Vps=15 V;-Vgg= 10V IDsx < 1 nA

Drain current 4

>
VDs=15V;Vgs=0 'Dss <
Gate-source breakdown voltage
-lg=11A;Vps=0 : -V(BRIGSS >
Gate-source cut-off voltage >
'D=05nA;Vpg=15V ~-V(p)GS =
Drain-source voltage (on)
Iy =20 mA; Ves=0 VDSon <
Ip=10mA;Vgg=0 VDSon <
5= 5imA; Vgs=0 . VDSon <
Drain-source resistance (on)atf=1kHz
Ip=0:vVgg=0 rdson < 25 40 60 Q

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
4 Measured under pulsed conditions; =100 ms; § <O,1.

~
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N-channel FETs

Switching times®
Vpp=10V; Vgs = 4]

. Ip
Conditions Ip and -V
! D GSM —VasM
Delay time tg
Rise time ty
Turn-off time toff
0 ——

TUT p—o0o

f?)

Vi o=

500

7 %, 7260927

Fig. 3 Test circuit.

* Switching times measured on devices in SOT-18 envelope.

[

NN A

7260928

BSHOb

BSR57
BSR58
BSR56 | BSR57 |BSR58
20 10 5 mA
10 6 4 VvV
6 6 10 ns
3 4 10 ns
25 50 100 ns

BSR56; R = 464
BSR57; R= 953 Q
BSR58; R = 1810 Q

Pulse generator

tp=t<1ns

)

7
“0

= 0,02
= 60O

Oscilloscope

t <0,76ns

R{ >

1 MQ

Ci< 25pF

June 1980
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BSR57
BSRS58

- - 7282736
*Vps
VbGo
—VGso
(V) 40
\
\
20
0 \
100 Tamb(oc) 200
Fig. 4 Voltage derating curve.
300 7282724
Ptot
(mW)
200 \\\
N
N
N,
100 N
0
0 100 Tamb (°c) 200

Fig. 5 Power derating curve.
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BSS63
BSS63R

HIGH VOLTAGE P-N-P TRANSISTORS

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in thick
and thin-film circuits. This transistor is intended for high voltage general purpose and switching
applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vegp max. 110 V
Collector-emitter voltage (open base) -Vcgp max. 100 V
Collector current (peak value) -lcm max. 100 mA
Total power dissipation up to Tymp = 25 °C Piot max. 350 mW  -—
Junction temperature Tj max. 175 O9C -
D.C. current gain at Tj = 25 oC
-lg=25mA;-Vgg=5V hEE > 30
Tra—r;snt;ogsfre(xe_n\c;y at :; 35 MHz ] > 50 MHz
€= £ MAZVCE T typ. 85 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSS63 = T3
3
2,9
2,8
0,1 15 PO — 1’9 — 2
\0'085 —>l 0,95 |-

7267146 1

e (IR -

BSS63R = T6
25
21 3

\
}

0,1

[
e
lwl -
1]

7278182
2

- g?g 0'4:l<— 7266908.4
- g),g - 0,37

See also Soldering recommendations.
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BSS63
BSS63R

RATINGS

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

Collector-base voltage (open emitter) see Fig. 6
~lg=10uA

Coliector-emitter voltage {open base) see Fig. 6
~lg =100 uA

Emitter-base voltage (open collector) see Fig. 6
—lg =10 uA

Coliector current (d.c.)

Collector current (peak value)

. Base current {peak vaiue)

Total power dissipation Up 10 Tgmp = 25 0C **
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS *
Tj=Px (Rthj-t + Rth t:s * Rehs.a) + Tamp

Thermal resistance
From junction to tab
From tab to soldering points

From soldering points to ambient **

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Cellector cut-off current
lg=0; -Veg=90V
fE=0,-Vog =90 Vv; Tj =150 0C
Emitter cut-off current
lc=0;,~Vgg=86V

Saturation voltage
—lg=26mA; —Ig=25mA

D.C. current gain
—lg=10mA; =Veg=1V
=lc=26mA; Vg =1V
Collector capacitance at f = 1 MHz
IE=1lg=0;-Veg=10V
Transition frequency at f = 35 MHz
—lgc=25mA; —=Veg=5V

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.

~-VeBo max. 110

-VgEQ max. 100
-VEBD max. 6
~lc max. 100
-lem max. 100
~-lgm max. 100
Piot max. 350
Tstg —65to+ 175
Tj max. 175
Rthjt = 50
Rthts = 260
Rthsa = 120

—lcgo < 100
—lcgo < 50
—lggo < 200
—VeEsat < 250
—VBEsat < 900
hgg > 30
hEE > 30
Ce typ. 3
¢ > 50
T typ. 85

mW
oC
ocC

K/w
K/W
K/W

nA
uA

nA

mV
mV

pF

MHz
MHz

August 1980



High-voltage p-n-p ‘ransistor I BSS63
k BSSE3R

100 7259854

hee

Vg5V .
Tj=25°C typ S

75
P AN

25

1072 167 1 10 ~Ic (mA) 102
Fig. 2.

100 7259853

fy -
(MHz) Veg=5Y <
f=35MHMHz // 't\llp
7,2 25°C 7]

0
e 1 10 -I¢ (mA) 102
Fig. 3.

Mairch 1978



BSS63

BSS63R
7259855.1
15
Cc
(pF)
10
o L\
N typ
NN
e .
0
0 10 —veg(v) 20
Fig. 4 Typical values collector capacitance as a
function of collector-base voltage.
IE=1e=0;Tj=25 OC; f=1MHz,
400 7284382
PtOt N
(mW) AN
AN
\
200
- \
- AN
- N
N
0 150 200 300
0 50 100
Tamb (°c

Fig. 5 Power derating curve.
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High-voltage p-n-p transistors 88363

BSS63R
150 7282737
-V
(V) = —VeBo
100 (1 \
—+ —Vceo \[
\
50 b\
\
|| —VEBO
0 11 1
0 100 Tamb (°C) 200
Fig. 6 Voltage derating curves.
7277661.1
104
IcBo
(nA)
103 ,,l/
7
4
y
102 =
y A
typ
4
10 =
7
/
A
1 /
1077
0 100 T]. (°c) 200

Fig. 7 Typical values collector-base currents as a function of
the junction temperature at a collector-base voltage of 90 V.
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BSS64
BSS64R

HIGH VOLTAGE N-P-N TRANSISTORS

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in
thick and thin-film circuits. This transistor is intended for high-voltage generai purpose and switching
applications.

QUICK REFEREMNCE DATA

Collector-base voltage {open emitter) . Vepo max. 120V
Collector-emitter voltage (open base) ~ Vgep max. 80V
Collector current {peak value) . lem max. 250 mA
Total power dissipation up 10 Tamp = 25 oC Prot max. 350 mW
Junction temperature T max. 175 OC
D.C. current gain > 20

Ig=10mA; Vg = 1V;Tj= 26 °C hFE typ. 80
Transition frequency at f = 35 MHz

lg=4mA; Vgg=10V fr > 60 MHz
Turn-off time '

Ic =158 mA; igon™ —igoff = 1 mA toff < 1 us
MECHANICAL DATA Dimensions in' mm Marking code
Fig. 1 SOT-23. : BSS64 = U3

——— 3'3 — H
0,115 -— 19 — 2
20085 | .| 095 j=-
t——————'——‘ //‘Qk v. [ E—————— 7287145 1
T BT
0,4 ! ! ‘ ) ;
4 l ) BSSE4R = UB
13 25 3
ol 102 - 12 21 1
0,1 |
= i 1
A 3
0,85 - . 7278181 2
=075 -2 L43L2— 7266908.4
J B R D 0,37
08

See also Soldering recommendations.
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BSS64
BSS64R

RATINGS

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

Collector-base voltage (open emitter) see Fig. 2
Ic =100 A

Collector-emitter voltage (open base) see Fig. 2
Ic=4mA

Emitter-base voltage (open collector) see Fig. 2
Ig =100 A

Collector current
(d.c. or averaged over any 20 ms period)

Collector current (peak value)

Base current (peak value)

Total power dissipation up to Ty, = 25 0C **
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS *
Tj=Px (Rthjt* Rtht-s + Rthsa) + Tamb

Thermal resistance

From junction to tab

From tab to soidering points

From soldering points to ambient **

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector cut-off current

IgE=0;Vcg=90V
|E=0;VCB=90V;TJ'=150°C

Emitter cut-off current
Ilc=0;VEg=5V

Saturation voltages
Ic=4mA;Ig =400 uA

D.C. current gain
Ic=1 mA;Veg=1V

lc=10mA,‘VCE=1 \%
Ic=20mA; Veg=1V

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7 mm x 5mm x 0,6 mm.

Vceo
Vceo
VEBO

Ic

Iem
IBM
Ptot
Tstg

Rth j-t
Rthts
Rthsa

cBo
IcBo

IEBO

VCEsat
VBEsat

VCEsat
hFE
hrE

hre

max. 120
max. 80
max. 5
max. 100
max. 250
max. 100
max. 350
—65to +175
max. 175
= 50
= 260
= 120
< 100
< 50
typ. 0,5
< 200
< 150
< 1200
< 200
typ. 60
> 20
typ. 80
typ. 55

mA
mA
mA
mW
ocC
oC

K/w
K/w
K/w

nA

A
nA
nA

mV
mV

mV
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High-voltage N-P-N transistors BSS64
BSS64R
Transition frequency at f = 35 MHz > 60 MHz
lc=4mA;Vee=10V fr typ. 100 MHz
Collector capacitance at f = 1 MHz typ 3 pF
lg=1g=0;Veg=10V (o < 5 pF
Turn-off switching time
Icon = 15 mA; Igon = —IBoff = 1 MA toff < 1 us
7282738
150
H
vV —1Veeo
(V)
100 \\
—1VceEo
\ \
50
\\
| | VEBO
0 J 1 el Y
0 100 Tamb (°C) 200
Fig. 2 Voltage derating curves.
300 7277662
fr
(MHz)
200
s -
A -
100
yd
7
0 2
1 10 Ic (mA) 10

Fig. 3 Typical values transition franuency. Vog = 10 V; f = 35 MHz; Tj =25 0C,

w (August 1980



BSS64

BSS64R
7284382
400
Ptot N
(mW) AN
N
N
200
N
AN
AN
N
N
0 N
0 50 100 150 200 300
Tamb (°c)
Fig. 4 Power derating curve.
104 7277661.1A
—lceo
(nA)
103 b4
7
4
102
y 4
,I
7
typ
4
10 .
w4
7
A
A
1 I/
1071
0 100 i (°c) 200

Fig. 5 Typical values collector-base current o2 a firiction of

the junction temperature at a collestor-

base voltage of ~90 V.,

.
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BSVS52

/} BSV52R

SILICON PLANAR EPITAXIAL TRANSISTORS

® High-speed switching

N-P-N transistor in a microminiature pl
switching in thick and thin-film circuits.

QUICK REFERENCE DATA

astic envelope. It is intended for very high-speed saturated

Coliector-base voltage (open emitter) Vcpo o max. 20 V
Collector-emitter voltage (Vg = C) VCES — max. 20 vV
Collector-emitter voltage (open base) VcEg — max. 12 v
Collector current (peak value) lem max. 200 mA
Total power dissipation up to Tamb = 65 oC Piot max. 250 mw =
Junction temperature Tj max. 17% ©C i
D.C. current gain
Ic=10mA; V=1V hrge 40 to 120
=50 mA; Vg = 1V hFE > 25
Trainsn—ti1og fr(;;‘q.u\(;nc;y:t1§)=\/1 00 MHz ) S 400 MHz
c=10mA; Vcg T typ. 500 MHz
Storage time
Ic=1g=—!pm =10 mA 5 < 13 ns
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BSV52 = B2
-— gg - 3
0,115 .19 —o ,
0085 | 0,95 | l
06 * _ //\ m | —t e 726745 1
’ L
on = T 1
t ‘ 4 BSVE2R = B4
o 1.3 .25 <
e ‘ 1.2 2,1 3
0,1 ¥
=
N
0
. 0:32 |- —a»(l) 4:-1‘4— 7266908.4 7270181 2
el 12 e 0,37
08
See also Soldering recommendations.
T o~

June 1980
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BSV52
BSV52R

RATINGS

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

Collector-base voltage (open emitter) See Fig. 4

- Collector-emitter voltage (Vg =0) See Fig. 4

Collector-emitter voltage (open base)
Ic = 10 mA (see Fig. 4)

Emitter-base voltage (open collector) See Fig. 4
Collector current (d.c.)

Collector current (peak value)

Total power dissipation up to Tampb =65 0C **
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS*

Tj = Px(Rth .t + Rtht-s * Rths.a) + Tamb
Thermal resistance

From junction to tab

From tab to soldering points

From soldering points to ambient**

CHARACTERISTICS
Tj =25 OC unless otherwise specified

Collector cut-off current
lIg=0;Veg=10V
Ig=0;Veg=10V; Tj=1250C

Saturation voltages
Ic=10mA; Ig =300 uA

Ic=10mA; ig=1mA

Ic =50 mA; I =5mA

D.C. current gain
Ic=1mA;Vcg=1V
Ic= 10mA; V=1V
Ic=50mA; Vcg=1V
Transition frequency at f = 100 MHz
lc=10mA; Vee=10V

* See Thermal characteristics in chapter GENERAL.
** Mounted on a ceramic substrate of 7’mm x 5 mm x 0,6 mm.

VcBo
VCES

VCEO
VEBO
Ic
lcm
Ptot
Tstg

Tj

Rthj-t
Rth ts
Rths-a

IcBO
IcBo

VCEsat
VCEsat
VBEsat
VCEsat
VBEsat

hFE
hrE
hre

fr

max. 20
max. 20
max. 12
max. 5
max. 100
max. ‘200
max. 250
—65to+ 175
max. 175
= 60
= 260
= 120
< 100
< 5
< 300
< 250
700 to 850
< 400
< 1200
> 25
40 to 120

> 25
> 400
typ. 500

mA
mA
mW
oC
oC

K/wW
K/w
K/w

nA
MA

mV
mV
mV
mV
mV

MHz
MHz
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Silicon planar epitaxial transistors

BSV52

BSV52R
Collector capacitance at f =1 MHz
lg=1g=0;Vgg=5V Ce < 4 pF
Emitter capacitance at f =1 MHz
Ic=1c=0;Vgg=1V Ce < 45 pF
Switching times
Storage time I = Ig = —Igv = 10 mA g < 13 ns
Turn on time when switched from
—VBg=15Vtolic=10mA;Ig=3mA ton < 12 ns
Turn off time when switched from
Ic=10mA; Ig =3 mA
to cut-off with —lgpy = 1,5 mA toff < 18 ns
voltage at
point P
+10V A
+ GV — 10%
504% o
0 | | time
A i- |
-4V L -
950.0, |
Lt t
L |
OIpF y l time
Vi +10v }
-0V — —— |
560 |
| 100%
7 |
+ 7209497 _L__j
ts 10%%
7205539
Fig. 2 Test circuit and waveform storage time.
Ve Vi 4 Vi R
1 14 10%
50.0L : -
L | =
A Fook | =
| time | _time -—
R4 \ | }
Va _‘T Va |
|
Vi | 90% : -
| | 0o |70
I | It
| ¥
ty tr . ts tr | 4
- time il " time
VBB 7207518

Fig. 3 Test circuit and waveforms turn on and turn off time.
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BSV52

HHHH

BSV52R
Pulse generator: Oscilloscope:
Rise time t, < 1ns Input impedance R; = 50Q
Pulse duration t > 300ns Rise time r < Tns
Duty cycle 6§ < 0,02 '
Source impedance Rg = 50 Q
turn on time turn off time
fc | iB | —!Bm | Vcc |R1:R2 | R3|Rq |-VBp | —=VBE | Vi| VBB | —Vi
mA | mA mA \Y k2 Q1 Q \Y \Y V| V \
10 3 1,5 3 | 33 50 | 220| 3,0 1,5 15( 12,0 15

—IgMm is the reverse current that can flow during switching off. The indicated —Igp is determined and
limited by the applied cut-off voltage and series resistance.

30 7282739
\%
(V)
T Veso/Vees
20
\
— Vceo
10
V, \‘\\
L VEBO \\
N
Fig. 4 Voltage A
derating curves. 0
300 ‘ 7282724
Ptot
(mW)
200 N
_ N
AN
\\
N,
100 N
Fig. 5_Power~
derating curve.
‘ N
0 N
0 100 Tamb (°C) 200
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BSV52
7210098
100 VeE=TV
I T =25°C >
(mA) 6\\0’«}'“_'(7\%*&/
71 AU
P v 1
10 / ,4’
[/Ll
v
4, Py v
l/ ‘/
)4 i i
/| /
1 / /
y4 i'l
01 7 3 4
1 10 10 10 Ig @A) 10
7210099
Vce =1V
T =25°C
200 : ~
PrE
150F
mat=
- ] e
100 = E
typ
50 |hin — -
0
01 1 10 Ic (mA) 100

September 1970 l I ’ I 5



BSV52

1 valu I 742(')(801 typical val s
typical values B= WA pical values
Tip25°c Ti =25°C
20 200
( If) ( [AC\ <
m. mA)
300pA & g
5 f 150 v
1 « .
/!
200pA ]
10 100
o Amb
HH /! Ll 4
100uA
50
°H H 500uA ]
= L sadist
HH 20uA 2000A
ot 5553 Y o
0 05 1 VcgV) 15 0 5 10 Vcg(V) 15
7210100
typical values
f =100MHz
800 T =25°C
fr
(MHz)
600
— — —
E 400 — — ~ If\
il 90N
o e \\\’Op
— s AN
- NS,
N4
200 \"Z
\
AV
0 ]
1 10 100 Ic (mA) 1000
6 “ September 1970



BSV52
7210101
06 typical values]
v T =25°C—
CEsat T
(v) g___ 20 lr
7
/0
04 A II
/
7/
7
4
+
e~ 11/
- LA /
0.2 T —
0 L
01 1 10 100 Ic (mA) 1000
15 ) 7210097
gl typical values
Voot j=25°C
BEsat
(V)
Ic
! To 1o
P20
05
00.1 1 10 100 Ic(mA) 1000

September 1970 I l



BSV52

06 72101041
’ I[ ‘T typical values
H Ic_
VCEsat 50
(v)
04
- | Omp‘ =
H 25
L 11
| | |
021 o = —\le\":;
] B =T | /
L
4
0 T
=50 0 100 T (°C
10° 7710102.2
Trtypical values
Legoft] Ig=0
(nA)
,l
/ /1
10° S
I RO
.. 1 0
! L /
/
102 4
Vi [
10 ./
!
i
!
1 l
0 50 100 Tj (°C) 150

15 i 72101051
: H gypmcﬂ values
VBEsat I—CB=‘0
(V)
1~
T e =10
i~ 90m AT T
~J N
TN
™~ N (3/774__
=N p
05 T
0
=50 0 100 T} (°C)
6 7210103
F=1MHz[
Ce Tj=25°C ||
(pF) te=le”
I
2]\
™ .
— typ
!
oL ‘
0 10 veg(V) 20

l i November 1973



J LBZX?B SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Silicon planar voltage reguiator diodes, in a SOT-89 plastic envelope, intended for stabilization applica-
tions in thick and thin-film circuits.

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

QUICK REFERENCE DATA

Working voltage range Vz nom. 51to75 V
Working voltage tolerance (E24) 5 %
Total power dissipation up to Tapmp = 25 °C Piot max. 1T W
Junction temperature Tj max. 150 °C
MECHANICAL DATA ’ Dimensions in mm
- - 4.6
Fig. 1 SOT-89 -~ 2% —+1{8]

1,8

1,4

< 1.6 & ’4—~—>
.

’ 14

—
\)N”——>

Ei|\
|
| 26
L 425
: 2.4 378 1 2
| ! . )
08 I
min 1 3 2 y 3 7283028
0,53 |
- L ‘ ] Py “o,ao |
0,44 (@[013®] B@ <035(2x) ! 72682305
0,37
<[5+ ]
<—[30] - —

Marking code:

BZX78-C5V1 =521 BZX78-C12=122Z BZX78-C33 = 332
C5V6 =526 Ci3=13Z C36 = 367
C6V2 = 622 C15=15Z C39 =397
C6V8 = 628 C16 =16Z C43 =437
C7V5 =725 Cc18=182 C47 =472
C8V2 =822 €20 = 20Z C51=51Z
CcoV1 =921 C22=22Z C56 = 56Z
c10 =10z C24 =242 C62 = 622
ct1 =112 C27=27Z C68 = 68Z

C30 =302 C75 =752

See also Soldering recommendations in Handbook Microminiatures.
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BZX78 SERIES

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Working current (d.c.) Iz limited by Piot max
Repetitive peak working current IzrRm  limited by PzRMmax
Repetitive peak forward current IERM max. 400 mA
Total power dissipation *

up t0 Tamp =25 °C Piot max. 1w
Repetitive peak reverse power dissipation *

up to Tymp = 145 OC; tp= 100 us; 6 = 0,001 Pzrm  max. 7.5 W
Non-repetitive peak reverse power dissipation *

Tj = 25 9C prior to surge; t, = 100 us (see Fig. 7) Pzsm  max. 100 W
Storage temperature Tstg —65 to +150 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE (see also Fig. 6)
From junction to collector tab Rthj-tab = 10 K/W
From junction to ambient in free air * Rthja = 1256 K/W

CHARACTERISTICS

Tj=25 oC

Forward voltage at I = 0,2 A Vg < 1V

Reverse current

BZX78-C5V1 . IR < 10 nA
CSVG} VR=2V IR < 5 uA
C6V2 IR < 3 A
C6V8 IR < 1,5 uA
C7V5 } VR=3V IR < 0,6 uA
Cc8v2 IR < 04 uA
CoV1 VR=5V IR < 0,3 uA
C10to C75 VR =2/3Vznom IR < 0,2 uA

* Device mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm.
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Silicon planar voltage regulator diodes

BZX78 SERIES

CHARACTERISTICS (continued)

Tj=25

C16
c18
Cc20
C22
C24

C27
C30
C33
C36

C39
C43
C47
C51
C56

C62
C68
C75

ocC

Working voltage

Vz (V)
atlz =50 mA
min. max.
4,8 54
5,2 6,0
5,8 6,6
atlz =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
15,3 171
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/K)

at 17 =50 mA

min. typ. max.

-1,5 0 1.5
-0,2 1,6 2,5
16 24 33

atlz=20mA

2,2 3,1 39
2,8 38 47
3,5 45 b5
4,3 54 65
5,2 63 75

6,2 74 86
7.2 84 98
8,2 9,4 11,2
96 11,4 128

atlz=10mA

1,1 125 144
126 14,5 166
146 16,6 188
16,6 18,6 209
18,6 20,7 234

21,0 238 268
238 269 306
266 300 34,2
296 334 380

atlz= 5mA

326 37,0 416
36,0 416 47,6
40,4 46,1 526
446 51,0 57,6
49,2 56,6 64,8
56,0 634 720
62,4 70,4 79,2
69,2 784 880

Differential
resistance
rgiff (Q)
atlz =50 mA
typ. max.
4 10
2 5
1,5 3
atlz =20 mA
1 3
1 3
1,6 4
2 4
2 5
3 5
3 6
3 7
4 10
atlz =10 mA
4 10
5 15
5 15
5 20
6 20
7 25
8 25
10 30
10 35
atlz= 5mA
15 40
15 50
20 60
30 70
35 80
40 90
45 110
45 125

Diode capaci-
tance Cq (pF)
atf=1MHz
VgR=0
typ.  max.
200 250
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 90
65 80
62 75
60 75
55 70
52 65
50 60
46 58
44 55
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BZX78 S

ERIES

e

CHARACTERISTICS (continued)

Tj=25

C16
Cc1i8
Cc20
Cc22
C24

Cc27
C30
C33
Cc36
C39

C43
Cc47
C51
C56
C62
Cc68
C75

oC
Working voltage
Vz (V)

atlz=1mA
..... min.  nom. max.
3,3 3,8 4,3
41 5,3 5,8
5,6 6,0 6,56
6.3 6,7 7.1
6,9 7.4 7.8
7,6 8,1 8,6
8,4 9,0 9,6
9.3 99 105
10,3 108 115
1,2 11,9 126
122 129 140
136 149 154

atlz=1mA
152 159 17,0
16,7 17,9 19,0
18,7 199 211
20,7 219 232
226 239 255
249 26,9 288
27,8 299 319
29,8 329 349
338 359 379
36,8 389 409
39,8 429 459
438 46,9 499
478 50,9 538
51,8 559 59,8
576 61,8 658
635 676 71,7
69,3 745 786

Differential
resistance
rgiff (£2)
atlz=1mA
typ.  max.
425 500
400 500
40 200
40 120
20 100
20 100
25 100
30 120
30 120
30 150
30 150
30 150
atlz=1mA
30 150
30 150
30 150
30 150
30 150
30 150
30 150
30 150
30 150
40 150
50 150
55 200
60 200
60 200
70 200
80 225
100 250

Working voltage

Vz (V)
at Iz = 100 mA
min.  nom. max.
4,9 5,2 5,5
53 5,7 6,1
5,9 5,3 6,7
6,5 6,9 7.3
71 7,6 8,0
7.8 8,3 8,8
8,6 9,2 9,8
95 10,1 108
105 11,1 11,8
1,5 12,1 129
125 13,1 143
-13,9 151 158
at lz =50 mA

154 16,1 17,3
16,9 18,1 193
190 20,2 215
21,0 222 237
23,0 242 26,0
253 272 29,2
28,2 30,2 325
31,2 333 355
34,2 363 385
375 395 420
405 435 470
445 47,5 51,0
485 51,8 555
525 568 61,5
585 628 675
65,0 69,0 74,0
730 775 840

Differential
resistance
rdiff (€2)

at Iz = 100 mA
typ.  max.

1,2 2,5

1,0 2,0

0,8 2,0

0,6 2,0

0,5 1,5

0,5 1,5

0,8 2,0

C,8 2,0

0,8 2,0

1,0 2,0

1,2 2,5

1,2 2,5

at Iz =50 mA

1,2 3,0

2,0 5,0

25 6,0

2,5 6,0

3,0 8,0

4,0 8,0

4,0 8,0

5,0 10

5,0 10

6,0 12

8 15

10 20
12 25
15 30
16 30
18 35
20 35
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Silicon planar voltage regulator diodes BZX78 SER'ES

20 VzWV) g5 10 5 0
T 0
100
200
Iz
U ool -TolcTa v ey oL (mA)
R oo oIoTolste 88 22
R RERREEEEESNEMSEREEaLY
7283034 300
Fig. 2 Dynamic characteristics BZX78-C5V 1 to C15; typical values at TJ- =250C,
45 Vz(V) 4o 35 30 25 20 15,
(R :
100
/
e o o Y o N STTNTR TR T
) 8} 8} o 3] o OO0 —+ O —O0—+0—
® 150
~
X
N
%) 'Z
(mA)
7283032 200

Fig. 3 Dynamic characteristics BZX78-C16 to C43. Typical values at T; = 25 oC.
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BZX78 SERIES

go VzIV) g9 60 50 40
]
] 1 |
[ 1 1 |
] I ]
|
| |
/ 50
|
I
I
I
| I |
] [ I
’I | I
i 100
I
I |
I 1 Z
&2 2 ST et e s (ma)
%o O o o o ©
N | 1 1 | 1 |
®] I T 1 I 1 160
7283033

Fig. 4 Dynamic characteristics BZX78-C47 to C75. Typical values at Tj =25 0C.

7,5 7Z77010.1A
S, BZX78-C10 T;=25°C 10 150°C
(mV/K) CgJV; typical values
50 c8v2
C7V5
C6V38
2,5 L C6V2
C5V6
B 11
c5V1
0 V/ —— =
Pl
/Z
—~25
0 50

Fig. 5 Temperature coefficient as a function of working current.

100 17 (mA) 150
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Silicon planar voltage regulator diodes . J l BZX78 SER'ES

103 7283029
Zthj-tab I l
(K/W) _.tpl<_ ‘ 5_t_p
< T —» - T
102
10 85,
0,75 o
0,5 = i
0,33 Tt
b o2 T — i
U 01 T ==
1 005 S|
r< ol
DR 0,02
0,01
0
107! 7 3 2 5 6
10 10 10 10 10 10° ¢, (us) 107
Fig. 6 Pulse power rating chart of BZX78 on a ceramic substrate.
102 7277013
~
N
N
P \\\
ZSM N
(W)
\\\\
\Q: 25 OC (prior to surge)
10 \‘ -
’ S =
N -
N
N
N
N
™
! 1
107 1 10 duration (ms) 102

Fig. 7 Non-repetitive peak reverse power dissipation as a function of pulse duration.
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BZX78 SERIES

7283030
10°
AVZ
(mV)
104 Ptot max
e
/I
L1
~ g
15 (d =5mA
103 pd // zldc)=5m
II Ll
/l
711z (dc) = 10mA
102
0 25 50 75 VZ (V) 100

Fig. 8 Typical values at Tamp = 25 OC; device mounted on a ceramic substrate area = 2,5 cm?;
thickness = 0,7 mm.

104 7283031
AV,
(mV)
103 Ptotmax | ===
]
>
7
. /
102 / / ,’/ I7 (d.c.) =20 mA
2
7
]
I
i
IZ (d.c.) =50mA
/
10
0 5 10 15 v, (v) 20

Fig. 9 Typical values at Tamp = 25 °C; device mounted on a ceramic substrate area = 2,5 cm?;
thickness = 0,7 mm.
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J L BZX84 SERIES

SILICON PLANAR VOLTAGE REGULATOR DIODES

Low power general purpose voltage regulator diodes in a microminiature plastic envelope intended for
application in thick and thin-film circuits. The series covers the normalized range of nominal working
voltages from 2,4 V to 75 V with a working voltage tolerance of + 5%.

QUICK REFERENCE DATA

Working voltage range Vz nom. 24t075 V
Working voltage tolerance 5 %
Total power dissipation up to Tamp = 256 °C Piot  max. 350 mw
Junction temperature Tj max. 175 oC
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.
2,9
2,8
0,115 - 1,9 —»
\0'085 | 0,95 |~ ’
1 2 ' // e ; |

n.c.

7268028

3

0,6 /
0,4
¢

1 | 4 |
1,3 25
e 4—0’2 ' 1,2 2,1
0,1 ¥ ‘
i== 1] N
\ 3 \
- 8?2 -t *0’43 7266908.4
. (1)§ - 0,37

See also Soldering recommendations.

Marking code

BZX84-C2v4 = Z11
C2v7 =212
C3vo =213
C3v3=214
C3V6 =Z15
C3v9 =216
C4Vv3 =217
C4v7 =21
Cs5V1 =22

BZX84-C5V6 =23
C6V2 =24
C6Vv8 =75
C7V5=126
c8v2 =127
CoV1=128
C10 =29
Ci1t =Y1
C12 =Y2

BZX84-C13=Y3
Ci5=Y4
C16=Y5
Ci18=Y6
C20=Y7
C22=Y8
C24=Y9
C27=Y10
C30=Y11

BZX84-C33=Y12
C36=Y13
C39=Y14
C43=Y15
C47=Y16
Cs51=Y17
C56 =Y18
C62=Y19
C68 = Y20
C75=Y21
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BZX84 SERIES

RATINGS

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

Repetitive peak forward current

Repetitive peak working current

Total power dissipation up to Tamb = 25 0C**

Storage temperature
Junction temperature

THERMAL CHARACTERISTICS*
Tj=Px(Rth jt + Rth ts + Reh s:a) * Tamp

Thermal resistance
From junction to tab

From tab to soldering points

From soldering points to ambient* *

CHARACTERISTICS

TJ- =25 OC unless otherwise specified

Forward voltage
IE=10mA
Reverse current
BZX84-C2v4
Cc2v7
C3vo
C3Vv3
C3Vv6
C3v9
C4v3
C4av7
C5Vv1
C5Vve
cev2
C6v8
C7V5
c8v2
Ccov1
Cc10
C11
Ciz
C13
C15to C75

*  See Thermal characteristics in chapter GENERAL.
** Device mounted on a ceramic substrate of 7 mm x 5mm x 0,6 mm.

VR=6V
VR=7V
VR=8V
VR=8V
VR=8V
VR =0.7 VZnom

IFRM
IZRM
Ptot

Tstg
Tj

Rth jt
Rth t-s
Rth s-a

max. 250
max. 250
max. 350
—65 to + 175
max. 175
= 50
= 260
= 120
< 0,9
< 50
< 20
< 10
< 5
< 5
< 3
< 3
< 3
< 2
< 1
< 3
< 2
< 1
< 700
< 500
< 200
< 100
< 100
< 100
< 50

mA
mA
mwW
oc
oc

K/w
K/w
K/w
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Silicon planar voltage regulator diodes BZX84 SERIES

BZX84-.... working voltage differential temperature coefficient | diode capacitance
" resistance
Vz (V) rqiff (2) Sz (mV/°C) Cq(pF); f=1MHz
at 'Ztest =5 mA at 'Ztest =5 mA at 'Ztest =bmA VR =0
min. max. | typ. max. min. typ. max. typ. max.
c2v4 2,2 26 |70 100 -35 -16 0 375 450
Cc2v7 25 29 {75 100 -356 =20 0 350 450
C3V0 2,8 32 |80 95 -35 21 0 350 450
C3Vv3 3.1 35 |85 95 -35 -24 0 325 450
C3Vv6 34 38 |85 20 -35 -24 0 300 450
C3Vv9 3,7 41 |85 90 -35 25 0 300 450
C4vVv3 4,0 46 | 80 90 -35 -—-25 0 275 450
cav7 4,4 50 | 50 80 -35 -14 0,2 130 180
C5V1 438 54 | 40 . 60 -2,7 -08 1,2 110 160
C5V6 5,2 6,0 | 15 40 -2,0 1,2 25 95 140
Cc6Vv2 5,8 6,6 6 10 0,4 2,3 3,7 90 130
Cc6Vv8 6,4 7,2 6 15 1,2 3,0 4,5 85 110
C7V5 7,0 7.9 6 15 25 4.0 53 80 100
Cc8v2 7.7 8,7 6 15 3,2 46 6,2 75 95
Ccov1 8,5 9,6 6 15 38 55 7,0 70 90
c10 9,4 10,6 8 20 45 6,4 8,0 70 90
cn 10,4 11,6 | 10 20 5,4 7.4 9,0 65 85
C12 1,4 12,7 | 10 25 6,0 84 10,0 65 85
C13 12,4 14,1 10 30 7.0 9,4 11,0 60 80
C15 13,8 15,6 | 10 30 9,2 11,4 13,0 55 75
Cc16 15,3 171 10 40 10,4 12,4 14,0 52 75
Cc18 16,8 19,1 10 45 12,4 14,4 16,0 47 70
Cc20 18,8 21,2 | 15 55 14,4 16,4 18,0 36 60
C22 20,8 233 | 20 55 16,4 18,4 20,0 34 60
c24 22,8 256 | 25 70 18,4 20,4 22,0 33 55
atlz =2mA atlz=2mA atlz =2mA
min. max. | typ. max. min. typ. max. typ. max.
c27 25,1 289 | 25 80 214 23,4 25,3 30 50
C30 28,0 32,0 | 30 80 24,4 26,6 29,4 27 50
C33 31,0 350 | 35 80 274 29,7 33,4 25 45
C36 34,0 38,0 | 35 90 30,4 33,0 37,4 23 45
Cc3¢ 37,0 41,0 | 40 130 33,4 36,4 41,2 21 45
C43 40,0 46,0 | 45 150 376 41,2 46,6 21 40
c47 44,0 50,0 | 50 170 42,0 46,1 51,8 19 40
C51 48,0 54,0 | 60 180 46,6 51,0 57,2 19 40
C56 52,0 60,0 | 70 200 52,2 57,0 63,8 18 40
Cc62 58,0 66,0 | 80 215 58,8 64,4 71,6 17 35
Cc68 64,0 72,0 | 90 240 65,6 71,7 79,8 17 35
C75 70,0 790 | 95 255 73,4 80,2 88,6 16,5 35
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BZX84 SERIES

HHHL

BZX84-....

C2v4a
C2v7
Cc3vo
C3Vv3
C3v6

C3Vv9
C4v3
Cav7
C5Vv1
C5V6

C6V2
c6ve
C7Vv5
Cc8v2
CoVv1

C10
Cc11
Cc12
C13
C15

C16
Cc18
C20
C22
Cc24

Cc27
C30
C33
C36
C39

C43
C47
Cb1
C56
C62

Cc68
C75

working voltage

Vz (V)
atlz =1mA
min.  nom. max.

1.7 1.9 2.1
1,9 2,2 24
2.1 2,4 2,7
23 26 29
2,7 3,0 3,3

29 32 35
33 36 40
37 42 47
42 47 53
48 54 60
56 61 66
63 67 7.2
69 74 79
76 81 87
84 90 96

9,3 99 10,6
10,2 109 11,6
11,2 119 12,7
12,3 129 14,0
13,7 149 15,5
15,2 159 17,0
16,7 179 19,0
18,7 19,9 21,1
20,7 21,9 23,2
22,7 239 25,5

atlz =0,1mA
min.  nom. max.
250 269 28,9
27,8 299 32,0
308 329 35,0
338 359 38,0
36,7 389 41,0
39,7 429 46,0
43,7 46,8 50,0
47,6 50,8 54,0
51,6 55,7 60,0
574 61,7 66,0
63,4 67,7 72,0
69,4 74,7 79,0

differential
resistance
rdisf (€2)
atlz =1TmA
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
typ. max.
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 33 42
39 42 45
41 44 47
44 47 51
45 50 54
50 54 59
52 57 63
58 63 68
64 69 74
70 76 80
77 83 88
85 92 97

9,4 10,1 10,7
10,4 11,1 11,8
11,4 12,1 12,9
12,5 13,1 14,2
13,9 15,1 16,7
15,4 16,1 17,2
16,9 18,1 19,2
18,9 20,1 21,4
20,9 22,1 23,4
229 241 25,7

atiz =10 mA
min. nom. max.
25,2 271 29,3
28,1 30,1 32,4
31,1 33,1 35,4
34,1 36,1 38,4
371 39,1 41,5
40,1 43,1 46,5
441 471 50,5
48,1 51,1 54,6
52,1 56,1 60,8
58,2 62,1 67,0
64,2 68,2 73,2
70,3 75,3 80,2

differential
resistance
rdiff (€2)
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
2,5 6
25 8
3 6
4 8
4 10
5 10
5 10
5 15
6 20
6 20
6 20
7 20
7 25
7 25
atiz =10 mA
typ. max.
10 45
15 50
20 55
25 60
25 70
25 80
30 9eC
35 100
45 110
60 120
75 130
90 140
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Silicon planar voltage regulator diodes BZX84 SERIES
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Fig. 2 Power derating curve.

Model for calculating the static working voitage (V7 stat)-

This model can be derived from Vz stat = Vz gyn * AVz of which V7 g4y p, is given in the tables on
pages 3 and 4 and can be derived from the typical dynamic characteristic curves on pages 6 and 7.
AVz = AT x Sz. For Sz see tables and graphs Sz versus Tj.

AT =Piot X Rth j-a = 1z X VZ dyn X Rth j-a

Following AVZz =17 x V7 dyn X Rth j-a X Sz and the model will be:

VZ stat=VZ dyn * 12 X VZ dyn X Rth j-ax Sz

Calculating example

BZX84-C24 mounted on a ceramic substrate of 7 x 5 x 0,6 mm; at Iz =7 mA.

7 430
= + (—— =
V7 stat = 24 (1 x 24 x 1 x 20,3)

=24+1,47=2547V.
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BZX84 SERIES
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Silicon planar voltage regulator diodes BZX84 SERIES
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BZX84 SERIES
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Silicon planar voltage regulator diodes

BZX84 SERIES
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104 7264495.3
typ. values
L= o
Tj=25°C
'(dgilf)f f=1kHz
N
103 AN
N
N
\ N
\ I N\
AR
102 N \~.\ ~ 0
- = €759
N - N
N N
”‘\\ P C51
AN D c2v4
N N
NONNTH l
N
10 \\ k\ C30
N Cav7H]
—1C20
Y C1? -+
N i
Ncevs
1
107! 1 10 15 (mA)

Fig. 13.

10 August 1980



NNNNN

\



HEE FEIE FOEE T i

MICROMINIATURE SEMICONDUCTORS
FOR HYBRID CIRCUITS

SELECTION GUIDE

TYPE NUMBER SURVEY

GENERAL

SOLDERING RECOMMENDATIONS
THERMAL CHARACTERISTICS

DEVICE DATA









	05203317.tif
	05203318.tif
	05203319.tif
	05203320.tif
	05203321.tif
	05203322.tif
	05203323.tif
	05203324.tif
	05203325.tif
	05203326.tif
	05203327.tif
	05203328.tif
	05203329.tif
	05203330.tif
	05203331.tif
	05203332.tif
	05203333.tif
	05203334.tif
	05203335.tif
	05203336.tif
	05203337.tif
	05203338.tif
	05203339.tif
	05203340.tif
	05203341.tif
	05203342.tif
	05203343.tif
	05203344.tif
	05203345.tif
	05203346.tif
	05203347.tif
	05203348.tif
	05203349.tif
	05203350.tif
	05203351.tif
	05203352.tif
	05203353.tif
	05203354.tif
	05203355.tif
	05203356.tif
	05203357.tif
	05203358.tif
	05203359.tif
	05203360.tif
	05203361.tif
	05203362.tif
	05203363.tif
	05203364.tif
	05203365.tif
	05203366.tif
	05203367.tif
	05203368.tif
	05203369.tif
	05203370.tif
	05203371.tif
	05203372.tif
	05203373.tif
	05203374.tif
	05203375.tif
	05203376.tif
	05203377.tif
	05203378.tif
	05203379.tif
	05203380.tif
	05203381.tif
	05203382.tif
	05203383.tif
	05203384.tif
	05203385.tif
	05203386.tif
	05203387.tif
	05203388.tif
	05203389.tif
	05203390.tif
	05203391.tif
	05203392.tif
	05203393.tif
	05203394.tif
	05203395.tif
	05203396.tif
	05203397.tif
	05203398.tif
	05203399.tif
	05203400.tif
	05203401.tif
	05203402.tif
	05203403.tif
	05203404.tif
	05203405.tif
	05203406.tif
	05203407.tif
	05203408.tif
	05203409.tif
	05203410.tif
	05203411.tif
	05203412.tif
	05203413.tif
	05203414.tif
	05203415.tif
	05203416.tif
	05203417.tif
	05203418.tif
	05203419.tif
	05203420.tif
	05203421.tif
	05203422.tif
	05203423.tif
	05203424.tif
	05203425.tif
	05203426.tif
	05203427.tif
	05203428.tif
	05203429.tif
	05203430.tif
	05203431.tif
	05203432.tif
	05203433.tif
	05203434.tif
	05203435.tif
	05203436.tif
	05203437.tif
	05203438.tif
	05203439.tif
	05203440.tif
	05203441.tif
	05203442.tif
	05203443.tif
	05203444.tif
	05203445.tif
	05203446.tif
	05203447.tif
	05203448.tif
	05203449.tif
	05203450.tif
	05203451.tif
	05203452.tif
	05203453.tif
	05203454.tif
	05203455.tif
	05203456.tif
	05203457.tif
	05203458.tif
	05203459.tif
	05203460.tif
	05203461.tif
	05203462.tif
	05203463.tif
	05203464.tif
	05203465.tif
	05203466.tif
	05203467.tif
	05203468.tif
	05203469.tif
	05203470.tif
	05203471.tif
	05203472.tif
	05203473.tif
	05203474.tif
	05203475.tif
	05203476.tif
	05203477.tif
	05203478.tif
	05203479.tif
	05203480.tif
	05203481.tif
	05203482.tif
	05203483.tif
	05203484.tif
	05203485.tif
	05203486.tif
	05203487.tif
	05203488.tif
	05203489.tif
	05203490.tif
	05203491.tif
	05203492.tif
	05203493.tif
	05203494.tif
	05203495.tif
	05203496.tif
	05203497.tif
	05203498.tif
	05203499.tif
	05203500.tif
	05203501.tif
	05203502.tif
	05203503.tif
	05203504.tif
	05203505.tif
	05203506.tif
	05203507.tif
	05203508.tif
	05203509.tif
	05203510.tif
	05203511.tif
	05203512.tif
	05203513.tif
	05203514.tif
	05203515.tif
	05203516.tif
	05203517.tif
	05203518.tif
	05203519.tif
	05203520.tif
	05203521.tif
	05203522.tif
	05203523.tif
	05203524.tif
	05203525.tif
	05203526.tif
	05203527.tif
	05203528.tif
	05203529.tif
	05203530.tif
	05203531.tif
	05203532.tif
	05203533.tif
	05203534.tif
	05203535.tif
	05203536.tif
	05203537.tif
	05203538.tif
	05203539.tif
	05203540.tif
	05203541.tif
	05203542.tif
	05203543.tif
	05203544.tif
	05203545.tif
	05203546.tif
	05203547.tif
	05203548.tif
	05203549.tif
	05203550.tif
	05203551.tif
	05203552.tif
	05203553.tif
	05203554.tif
	05203555.tif
	05203556.tif
	05203557.tif
	05203558.tif
	05203559.tif
	05203560.tif
	05203561.tif
	05203562.tif
	05203563.tif
	05203564.tif
	05203565.tif
	05203566.tif
	05203567.tif
	05203568.tif
	05203569.tif
	05203570.tif
	05203571.tif
	05203572.tif
	05203573.tif
	05203574.tif
	05203575.tif
	05203576.tif
	05203577.tif
	05203578.tif
	05203579.tif
	05203580.tif
	05203581.tif
	05203582.tif
	05203583.tif
	05203584.tif
	05203585.tif
	05203586.tif
	05203587.tif
	05203588.tif
	05203589.tif
	05203590.tif
	05203591.tif
	05203592.tif
	05203593.tif
	05203594.tif
	05203595.tif
	05203596.tif
	05203597.tif
	05203598.tif
	05203599.tif
	05203600.tif
	05203601.tif
	05203602.tif
	05203603.tif
	05203604.tif
	05203605.tif
	05203606.tif
	05203607.tif
	05203608.tif
	05203609.tif
	05203610.tif
	05203611.tif
	05203612.tif
	05203613.tif
	05203614.tif
	05203615.tif
	05203616.tif
	05203617.tif
	05203618.tif
	05203619.tif
	05203620.tif
	05203621.tif
	05203622.tif
	05203623.tif
	05203624.tif
	05203625.tif
	05203626.tif
	05203627.tif
	05203628.tif
	05203629.tif
	05203630.tif
	05203631.tif
	05203632.tif
	05203633.tif
	05203634.tif
	05203635.tif
	05203636.tif
	05203637.tif
	05203638.tif
	05203639.tif
	05203640.tif
	05203641.tif
	05203642.tif
	05203643.tif
	05203644.tif
	05203645.tif
	05203646.tif
	05203647.tif
	05203648.tif
	05203649.tif
	05203650.tif
	05203651.tif
	05203652.tif
	05203653.tif
	05203654.tif
	05203655.tif
	05203656.tif
	05203657.tif
	05203658.tif
	05203659.tif
	05203660.tif
	05203661.tif
	05203662.tif
	05203663.tif
	05203664.tif
	05203665.tif
	05203666.tif
	05203667.tif
	05203668.tif
	05203669.tif
	05203670.tif
	05203671.tif
	05203672.tif
	05203673.tif
	05203674.tif
	05203675.tif
	05203676.tif
	05203677.tif
	05203678.tif
	05203679.tif
	05203680.tif
	05203681.tif
	05203682.tif
	05203683.tif
	05203684.tif
	05203685.tif
	05203686.tif
	05203687.tif
	05203688.tif
	05203689.tif
	05203690.tif
	05203691.tif
	05203692.tif
	05203693.tif
	05203694.tif
	05203695.tif
	05203696.tif
	05203697.tif
	05203698.tif
	05203699.tif
	05203700.tif
	05203701.tif
	05203702.tif
	05203703.tif
	05203704.tif
	05203705.tif
	05203706.tif
	05203707.tif
	05203708.tif
	05203709.tif
	05203710.tif
	05203711.tif
	05203712.tif
	05203713.tif
	05203714.tif
	05203715.tif
	05203716.tif
	05203717.tif
	05203718.tif
	05203719.tif
	05203720.tif
	05203721.tif
	05203722.tif
	05203723.tif
	05203724.tif
	05203725.tif
	05203726.tif
	05203727.tif
	05203728.tif
	05203729.tif
	05203730.tif
	05203731.tif
	05203732.tif
	05203733.tif
	05203734.tif
	05203735.tif
	05203736.tif
	05203737.tif
	05203738.tif
	05203739.tif
	05203740.tif
	05203741.tif
	05203742.tif
	05203743.tif
	05203744.tif
	05203745.tif
	05203746.tif
	05203747.tif
	05203748.tif
	05203749.tif
	05203750.tif
	05203751.tif
	05203752.tif
	05203753.tif
	05203754.tif
	05203755.tif
	05203756.tif
	05203757.tif
	05203758.tif
	05203759.tif
	05203760.tif
	05203761.tif
	05203762.tif

