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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 g as to its y or its ication ys no licence
under any patent or other right, nor does the publisher assume liability for any of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher. .

May 1980



ELECTRON TUBES (BLUE SERIES)

The blue serie; of data handbooks is comprised of the following parts:

T Tubes for r.f. heating

T2 Transmitting tubes for communications

T3 Klystrons, travelling-wave tubes, microwave diodes

ET3  Special Quality tubes, miscellaneous devices (will not be reprinted)
T4 Magnetrons

T5 Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

T6 Geiger-Muller tubes

T7 Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

T8 Picture tubes and components
Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display

T9 Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

T10 Camera tubes and accessories, image intensifiers

T11*  Microwave components and assemblies

* Will become available in the course of 1982,

January 1982 . !
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks is comprised of the following parts:

S1

S2

S3

S4

S5

S6

S7

S8

S9

$10

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

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

Small-signal transistors

Low-frequency power transistors and hybrid IC modules

Field-effect transistors

R.F. power transistors and modules

Microminiature semiconductors for hybrid circuits

Devices for optoelectronics

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

Taken into handbook T11 of the blue series

Wideband transistors and wideband hybrid IC modules

January 1982



INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks is comprised of the following parts:
IC1 Bipolar ICs for radio and audio equipment
ic2 Bipolar ICs for video equipment

IC3  ICs for digital systems in radio, audio and video equipment

- IC4  Digital integrated circuits

LOCMOS HE4000B family

IC5 Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

IC6* Professional analogue integrated circuits
IC7  Signetics bipolar memories
IC8  Signetics analogue circuits

IC9  Signetics TTL logic

* This handbook will be available by the end of 1982,

August 1982



COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks is comprised of the following parts:

c1

c2
c3
ca
cs5

cé

c7
c8

c9

C10

Cc11

c12
c13
C14
C15

Cc16

* C7 is in preparation. Retain C15 05-80 for information on variable capacitors until C7 becomes available.

Assemblies for industrial use

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices,
hybrid ICs, peripheral devices

FM tuners, television tuners, video modulators, surface acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Electric motors and accessories
Permanent magnet synchronous motors, stepping motors, direct current motors

Variable capacitors*
Variable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,

quartz crystal cuts for temperature measurements

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resistors (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*

Piezoelectric ceramics, permanent magnet materials

January 1982
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INDEX OF TYPE NUMBERS
Data Handbooks S1 to S10

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

typeno. book section type no. book section type no. book section
AA119 Sl GD BAS19 S7/S1 Mm/SD BB109G Sl T
AAZ15 s1 GD BAS20 S7/S1  Mm/SD BB112 Sl T
AAZ17 S1 GD BAS21 S7/S1  Mm/SD BB119 Sl T
AAZ18 S1 GD BAT17 S7/S1 Mm/T BB130 S1 T
BA220 sl - SD BAT18 S7/S1  Mm/T BB204B Sl T
BA221 S1 SD BAT81 S1 T BB204G sl T
BA223 S1 T BAT82 Sl T BB212 S1 T
BA243 Sl T BAT83 S1 T BB405B S1 T
BA244 Sl T BAT85 S1 T BB405G Sl T
BA280 Sl T BAV10 S1 SD BB417 Sl T
BA314 S1 Vrg BAV18 Sl SD BB809 . Sl T
BA315 sl Vrg BAV19 S1 SD BB909A Sl T
BA316 Sl SD BAV20 S1 " 8D BB909B Sl T
BA317 sl SD BAV21 Sl SD BBY31 S7/S1 Mm/T
BA318 S1 SD BAV4S5 S1 Sp BBY40 S7/S1 Mm/T
BA379 Sl T BAV70 S$7/S1  Mm/SD BC107 S3 Sm
BA423 S1 T BAV99 §7/S1  Mm/SD - BC108 sS3 Sm
BA481 Sl T BAW56 S§7/S1 Mm/SD BC109 S3 Sm
BA482 Sl T BAW62 S1 SD BCl46 s3 Sm
BA483 sl T BAX12 S1 SD BC177 s3 Sm
BA484L S1 T BAX12A S1 SD BC178 s3 Sm
BAS11 S1 SD BAX14 Sl SD BC179 s3 Sm

' BAS16 ' $7/S1 Mm/SD BAX18 sl SD BC200 s3 Sm
BAS17 S7/S1 Mm/Vrg BB105B S1 T BC264A S5 FET
BAS18 Sl . SD . BBl05G Sl T BC264B S5 FET

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

GD = Germanium diodes Sp = Special diodes

Mm = Microminiature semiconductors T = Tuner diodes

for hybrid circuits ' Vrg = Voltage regulator diodes

SD = Small-signal diodes

October 1982
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st PN

type no. book section type no. book section type no. book “section
BC264C S5 FET BCW61*  S7 ~  Mm BD202 s4& P
BC264D S5 FET BCW69;R  S7 Mm BD203 S4 P.
BC327;A S3 Sm BCW70;R  S7 Mm BD204 sS4 P
BC328 s3 Sm BCW71;R S7 Mm BD226 S4 P
BC337;A S3 Sm BCW72;R  S7 Mn BD227 'S4 P’
BC338  S3 Sm BCW81;R S7 Mm BD228  §4 B’/
BC368 s3 Sm BCW89;R S7 Mm BD229 's4 P
BC369 s3 Sm BCX17;R S7 Mm BD230 S&4 P
BC375 s3 Sm BCX18;R S7 Mm BD231 A P
BC376 s3 Sm BCX19;R S7 Mm BD233 S&4 P
BC546 s3 Sm BCX20;R S7 Mm BD234 S4 P
BC547 s3 Sm BCX51 s7 Mm BD235 A P
BC548 s3 Sm BCX52 s7 Mm BD236 S4 P
BC549 s3 Sm BCX53 s7 Mm BD237 sS4 P
BC550 s3 Sm BCX54 s7 Mm BD238 A P
BC556 s3 Sm BCX55 s7 Mm BD291 S4 P
BC557 S3 Sm BCX56 S7 Mm BD292 'S4 P
BC558 s3 Sm BCX70* 87 Mm BD293 S&4 P
BC559 s3 Sm BCX71* 87 Mm BD294 S4 P
BC560 S3 Sm BCYS56 s3 Sm BD295 S4 P
BC635 s3 Sm BCY57 s3 Sm BD296 S4 P
BC636 s3 Sm BCY58 s3 Sm BD329 S4 P
BC637 S3 Sm BCY59 s3 Sm BD330 s& P
BC638 s3 Sm BCY70 s3 Sm BD331 S4 P
BC639 s3 Sm BCY71 s3 Sm BD332 S4 P
BC640 S3 Sm BCY72 s3 Sm BD333 sS4 P
BCF29;R S7 Mm BCY78 s3 Sm BD334 A P
BCF30;R S7 Mm BCY79 s3 Sm BD335 S4 P
BCF32;R S7 Mm BCY87 S3 Sm BD336 S4 P
BCF33;R §7 Mm BCY88 s3 Sm BD337 S4 P
BCF70;R 87 Mn BCY89 s3 Sm BD338 S4 P
BCF8L;R S7 Mm BD131 sS4 P BD433 s4 P
BCV71;R S7 Mn BD132 sS4 P BD434 S4 P
BCV72;R S7 Mm BD135 S4 P BD435 S4 P
BCW29;R S7 Mm BD136 S4 P BD436 S4 P
BCW30;R S7 Mm BD137 S4 P BD437 S4 P
BCW31;R S7 Mm BD138 S4 P BD438 S4 P
BCW32;R S7 Mm BD139 S4 P BD645 A P
BCW33;R S7 Mm BD140 S&4 P BD646 A P
BCW60* 87 Mm BD201 S4 P BD647 S4 P
*  =series
FET = Field-effect transistors P = Low-frequency power transistors

Mm = Microminiature semiconductors

for hybrid circuits

Sm = Small-signal transistors

October 1982
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type no. book  section type no. book  section type no. book  section
BD648 S P BD940 S4 P BDT42C  S4 P
BD649 S4 p BD941 S4 P BDT60 Sh P
BD650 A P BD942 S&4 P BDT60A  S4 P
BD651 S4 P BD943 S4 P BDT60B  S& P
BD652 S4 P BD944 S4 P BDT60C  S&4 P
BD675 S4 P BD945 S4 P BDT61 S& P
BD676 S4 P BD946 S4 p BDT61A  S4 P
BD677 S4 P BD947 S4 P BDT61B  S4 P
BD678 S4 P BD948 S4 P BDT61LC  S& P
BD679 S4 P BD949 S4 P BDT62 S&4 P
BD680 S4 P BD950 S4 P BDT62A  S&4 P
BD681 sh P BD951 S4 P BDT62B  S&4 P
BD682 S4 P BD952 S4 P BDT62C  S& P
BD683 S4 P BD953 S4 P BDT63 S4 P
BD684 S4 P BD954 S4 P BDT63A  S& p
BD813 A P BD955 S4 P BDT63B  S& P
BD814 S4 P BD956 S4 P BDT63C  S& P
BD815 Sh P BDT29 S4 P BDT64 S4 P
BD816 Sk P BDT29A  S4 P BDT64A  S4 P
BD817 S4 P BDT29B  S4 P BDT64B  S4 P
BD818 S4 P BDT29C  S4 P BDT64C  S&4 P
BD825 S4 P BDT30 S4 P BDT65 S4 P
BD826 S4 P BDT30A S4 p BDT65A  S4 P
BD827 S& P BDT30B  S4 P BDT65B  S4 P
BD828 S4 p BDT30C  S& P BDT65C  S& 2
BD829 S4 P BDT31 Sh P BDTI1 Sh P
BD830 S4 p BDT31A S4 P BDT92 S4 P
BD839 S4 P BDT31B  S4 P BDT93 S& P
BD840 sS4 P BDT31C  S4 P BDT94 S& P
BD841 s& P BDT32 A P BDT95 Sb p
BD842 S& P BDT32A  S4 P BDT96 S4 P
BD843 S4 P BDT32B  S4 P BDV64 S4 P
BD844 sS4 P BDT32C  S4 P BDV64A  S4 P
BD933 sS4 P BDT41 S4 P BDV64B  S4 P
BD934 S4 P BDT41A  S4 P BDV64C  S4 P
BD935 sS4 P BDT41B  Sh P BDV65 S4 P
BD936 S4 P BDT41C  S&4 P BDV65A  S4 p
BD937 1A P BDT42 sS4 P BDV65B  S4 2
BD938 S4 P BDT42A  S4 2 BDV65C  S4 P
BD939 sS4 P BDT42B  S4 P BDV91 S4 P

P = Low-frequency power transistors

October 1982
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type no. book  section type no. book section type no. book section
BDV92 A P BDX67 A P BF419 S4 P
BDV93 S4 P BDX67A  S4 P BF422 s3 Sm
BDV94 sS4 P BDX67B  S4 P BF423 s3 Sm
BDV95 A P BDX67C  S4 P BF450 s3 Sm
BDV96 S4 P BDX77 S4 P BF451 s3 Sm
BDW55 S4 P BDX78 S4 P BF457 sS4 P
BDW56 s4 P BDX91 S4 p BF458 S4 P
BDW57 s4 P BDX92 S4 P BF459 S4 P
BDW58 sS4 P BDX93 S4 P BF469 S4 P
BDW59 S4 P BDX94 S4 P BF470 S4 P
BDW60 S4 P BDX95 S4 P BF471 S4 P
BDX35 s4 P BDX96 A P BF472 S4 P
BDX36 sS4 P BDY90 S4 P BF480 s3 Sm
BDX37 sS4 P BDY90A  S4 P BF494 S3 Sm
BDX42 s4 P BDY91 A P BF495 s3 Sm
BDX43 sS4 P BDY92 s& P BF496 S3 Sm
BDX44 sS4 P BF180 s3 Sm BF510 s7 Mm
BDX45 s4 P BF181 s3 Sm BF511 s7 Mm
BDX46 s4 P BF182 s3 Sm BF512 s7 Mm
BDX47 sS4 P BF183 s3 Sm BF513 s7 Mm
BDX62 S4 P BF198 s3 Sm BF536 s7 Mm
BDX62A  S& P BF199 s3 Sm BF550;R S7 Mm
BDX62B = S4 P BF200 s3 Sm BF569 s7 Mm
BDX62C  S4 P BF240 s3 Sm BF579 s7 Mm
BDX63 sS4 P BF241 s3 Sm BF622 s7 Mm
BDX63A  S4 P BF245A S5 FET BF623 s7 Mm
BDX63B  S4 P BF245B S5 FET BF660;R S7 Mm
BDX63C  S4& P BF245C S5 FET BF767 s7 Mm
BDX64 sS4 P BF246A S5 FET BF819 S4 P
BDX64A  S& P BF246B S5 FET BF857 S& P
BDX64B  S4& P BF246C S5 FET BF858 s4 P
BDX64C  S& P BF256A S5 FET BF859 S4 P
BDX65 A P BF256B S5 FET BF869 sS4 P
BDX65A sS4 P BF256C S5 FET BF870 sS4 P
BDX65B  S& P BF324 s3 Sm BF871 S4 P
BDX65C  S& P BF370 s3 Sm BF872 S4 P
BDX66 sS4 P BF410A S5 FET BF926 s3 Sm
BDX66A  S4 P BF410B S5 FET BF936 s3 Sm
BDX66B  S4& P BF410C S5 FET BF939 s3 Sm
BDX66C  S4& P BF410D S5 FET BF960 S5 FET

" FET = Field-effect transistors
Mm = Microminiature semiconductors
for hybrid circuits

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

October 1982




type no. book section type no. book section " typeno. bdok: - section
BF967 s3 Sm BFR91A  S10 WBT BFX88 s3 ' sm"
BF970 S3 Sm BFR92;R S7 Mm BFX89 S10 ° WBT
BF979 S3 Sm BFR93;R S7 Mm BFY50 S3 © Sm¥
BF981 S5 FET BFR94 s10 WBT BFY51 s3 Sm
BFQ10 S5 FET BFR95 S10 ° WBT BFY52 S3 Sm’
BFQ1ll S5 FET BFR96 S10 WBT BFY55 s3 © Sm!
BFQl2 S5 FET BFR96S S10 WBT BFY90 Ss10 - WBT
BFQl3 S5 FET BFS17;R S7 " Mm BG2000 Sl ‘RT'
BFQl4 S5 FET BFS18;R S7 Mmn BG2097 Sl RT
BFQ15 S5 FET BFS19;R S7 Mm BGX11* S2 ThM
BFQ16 S5 FET . BFS20;R S7 Mm BGX12* S2 ThM
BFQl7 S7 Mm BFS21 . S5 FET BGX13%* S2 ThM
BFQ18A S7 Mm BFS21A S5 FET BGX14%* S2 ThM
BFQL9 s7 Mm BFS22A S6 RFP BGX15% Ss2 ThM
BFQ22 S10 WBT BFS23A S6 RFP BGX17* S2 ThM
BFQ22S sS10 WBT BFS28 S5 FET BGY22 S6 RFP
BFQ23 s10 WBT BFT24 S10 WBT BGY22A S6 RFP:
BFQ24 S10 WBT BFT25;R S7 Mm BGY23 S6 RFP
BFQ32 S10 WBT BFT44 S3 Sm BGY23A sS6 RFP
BFQ33 S10 - WBT BFT45 S3 Sm BGY32 S6 RFP
BFQ34 S10 WBT BFT46 s7 Mm BGY33 S6 RFP

' BFQ42 S6 RFP BFT92;R S7 Mm BGY35 S6 RFP
BFQ43 56 RFP BFT93;R S7 Mm BGY36 . S6 .RFP
BFQ51 S10 WBT BFW10 S5 FET BGY40A S6 RFP
BFQ52 S10 WBT BFW1l S5 FET BGY40B 56 RFP
BFQ53 Ss10 WBT BFW12 S5 FET BGY41A S6 RFP
BFQ63 S10 WBT BFW13 S5 FET BGY41B S6 RFP
BFQ68 S10 WBT ' BFW16A s10 WBT BGY43 S6 RFP
BFR29 S5 FET BFW17A S10 WBT BGY50 S10 WBM
BFR30 - S7 Mm BFW30 S10 WBT BGY51 S10 WBM
BFR31 s7 Mm BFW61 S5 FET BGY52 S10 WBM
BFR49 S10 WBT BFW92 S10 WBT BGY53 S10 WBM
BFR53;R S7 Mm BFW93 S10 WBT BGY54 Ss10 WBM
BFR54 s3 Sm BFX29 S3 Sm BGY55 S10 WBM
BFR64 S10 WBT BFX30 s3 Sm BGY56 S10 WBM
BFR65 S10 WBT BFX34 S3 Sm BGY57 Ss10 WBM
BFR84 S5 FET BFX84 S3 Sm BGY58 sS10 WBM
BFR90 S10 WBT BFX85 S3 Sm BGY59 S10 WBM
BFRI0A Ss10 WBT BFX86 s3 Sm BGY60 S10 WBM
BFRI1 S10 WBT BFX87 S3 Sm BGY74 S10 WBM

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

Mm = Microminiature semiconductors ThM = Thyristor Modules

for hybrid circuits WBM = Wideband hybrid 1C modules
RFP = R.F. power transistors and modules WBT =Wideband hybrid |C modules
RT = Tripler

\ ir Octicber 1982 5
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type no. book  section type no. book  section type no. book section
BGY75 S10 WBM BLW98 S6 RFP BLY9%4 S6 RFP
BLV1O S6 RFP BLX13 S6 RFP BLY97 S6 RFP
BLV11 S6 RFP BLX13C S6 RFP BPW22A S8 PDT
BLV20 S6 RFP BLX14 S6 RFP BPW44 S8 PDT
BLV21 S6 RFP BLX15 ’S6 RFP BPW45 S8 PDT
BLV25 S6 RFP BLX39 S6 RFP BPW50 S8 PDT
BLV30 S6 RFP BLX65 S6 RFP BPX25 S8 PDT
BLV31 S6 RFP BLX66 S6 RFP BPX29 S8 PDT
BLV32F S6 RFP BLX67 S6 RFP BPX40 S8 PDT
BLV33 S6 RFP BLX68 S6 RFP 'BPX41 S8 PDT
BLV33F  S6 RFP BLX69A  S6 RFP BPX42 s8 PDT
BLV36 S6 RFP BLX91A S6 RFP BPX47B/18S8 PDT
BLVS57 S6 RFP BLX92A S6 RFP BPX47B/20S8 PDT
BLW29 S6 RFP BLX93A S6 RFP BPX47C/36S8 PDT
BLW31 S6 RFP BLX94A S6 RFP BPX70 S8 PDT
BLW32 S6 RFP BLX94C S6 RFP BPX71 S8 PDT
BLW33 s6 RFP BLX95 S6 RFP BPX72 s8 PDT
BLW34 S6 RFP BLX96 S6 RFP BPX95C S8 PDT
BLWSOF S6 RFP BLX97 S6 RFP BR100/03 S2 Th
BLW60 S6 RFP BLX98 S6 RFP BR10O1 S3 Sm
BLW60C S6 RFP BLY33 S6 RFP BRY39 s3 Sm
BLW64 3 RFP BLY34 S6 RFP BRY56 s3 Sm
BLW75 S6 RFP BLY35 S6 RFP BRY61 S7 Mm
BLW76 S6 RFP BLY36 S6 RFP BSR12;R S7 Mm
BLW77 sS6 RFP BLY83 - S6 RFP BSR13;R S7 Mm
BLW78 S6 RFP BLY84 S6 RFP BSR14;R S7 Mm
BLW79 s6 RFP BLY85 S6 RFP BSR15;R S7 Mm
BLW8O S6 RFP BLY87A S6 RFP BSR16;R S7 Mm
BLW81 S6 RFP BLY87C . S6 RFP BSR17;R S7 Mm
BLW82 S6 RFP BLY8S8A S6 RFP BSR30 s7 Mm
BLW83 S6 RFP BLY88C S6 RFP BSR31 s7 Mm
BLW84 S6 RFP BLY89A S6 RFP BSR32 s7 Mm
BLW85 S6 RFP BLY89C S6 RFP BSR33 s7 Mm
BLW86 S6 RFP BLY90 S6 RFP BSR40 s7 »Mm
BLW87 S6 RFP BLY91A S6 RFP BSR41 ' S7 Mm
BLW89 S6 RFP BLY91C S6 RFP BSR42 s7 Mm
BLW90 S6 RFP BLY92A S6 RFP BSR43 s7 Mm
BLW91 S6 RFP BLY92C S6 RFP BSR50 S3 Sm
BLW95 S6 RFP BLY93A  S6 RFP BSR51 S3 Sm
BLW96 S6 RFP BLY93C 86 RFP BSR52 s3 Sm
Mm = Microminiature semiconductors . Sm =Small-signal transistors
for hybrid circuits Th = Thyristors
PDT = Photodiodes or transistors WBM = Wideband hybrid IC modules

RFP = R.F. power transistors and modules

October 1982
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" typeno. book section type no. book section type no. book section
BSR56 s7 Mm BT139% S2 Tri BUW85 S4 P
' BSRS7 87 Mm BT149%  S2 Th BUX463A Sh4 P
BSR58 S7 Mm BT151% S2 Th - BUX47;A S4 P
BSR60 S3 Sm BT152% S2 Th BUX4B;A S4 P
BSR61 S3 Sm BT153 S2 Th BUX80 S4 P
BSR62 83 Sm BT154 S2 Th BUX81 sS4 P
BSS38 S3 Sm BT155% S2 Th BUX82 S4 P
BSS50 S3 Sm BTV24%* S2 Th BUX83 S4 P
BSS51 S3 Sm BTV34* S2 Tri BUX84 S4 P
BSS52 S3 Sm BTV58% S2 Th BUX85 S4 P
BSS60 sS3 Sm BTW23* S2 Th BUX86 sS4 P
BSS61 S3 Sm BTW30S* S2 Th BUX87 S4 P
BSS62 S3 Sm BTW31W* S2 Th BUX98 S& P
BSS63;R S7 Mm BTW38%* S2 Th BUY89 sS4 P
BSS64;R S7 Mm BTW40* S2 Th BY184 Sl R
BSS68 s3 Sm BTW42* S2 Th BY188G S1 R
BSV15 S3 Sm BTW43* S2 Tri BY223 S2 R
BSV16 S3 Sm BTW4 5% S2 Th BY224% S2 R
BSV17 S3 Sm BTW4T* S2 Th BY225% S2 R
BSV52;R S7 Mm BTW58% S2 Th BY228 sl R
BSV64 s3 Sm BTW63* S2 Th BY229%* S2 R
BSV78 S5 FET BTW92% S2 Th BY249 s2 R
BSV79 S5 FET BTX18% S2 Th BY260%* S2 R
BSV80 S5 FET BTX94%* S2 Tri BY261% S2 R
BSV81 S5 FET BTY79%* S2 Th BY277% S2 R
BSW66A S3 Sm BTY87* S2 Th BY438 Sl R
BSW67A S3 Sa BTY91* S2 Th BY448 S1 R
BSW68A S3 Sm BU208A S4 P BY458 S1 R
BSX19 s3 Sm BU326 S4 P BY476 S1 R
BSX20 S3 Sm BU326A S4 P BY477 S1 R
"BSX45 S3 Sm, BU426 S4 P BY478 Sl R
BSX46 S3 Sm BU426A S4 P BY505 Sl R
BSX47 S3 Sm BU433 S4 P BY509 S1 "R
BSX59 S3 Sm BUS11;A S4 p BY527 Sl R
BSX60 S3 Sm BUS12;A S4 P BY584 S1 R
BSX61 S3 Sm BUS13;A S4 P BY609 S1 R
BSY95A S3 Sm BUS1l4;A S4 P BY610 Sl R
BT136%* S2 Tri BUV82 sS4 |4 BYV20 S2 R
BT137% S2 Tri BUV83 S4 P BYV21* S2 R
BT138%* S2 Tri BUW84 S4 P BYV22 s2 R
*  =series
FET = Field-effect transistors R = Rectifier diodes
Mm = Microminiature semiconductors Sm = Small-signal transistors
for hybrid circuits Th = Thyristors
P = Low-frequency power transistors Tri = Triacs

October 1982
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type no. book section type no. book section typeno. book section
BYV23 S2 R BYX52% S2 R CNX21 S8 PhC
BYV24 S2 R BYX56%* S2 R CNX35 S8 PhC
BYV27 S1 R BYX71%* S2 R CNX36 S8 PhC
BYV28 Sl R BYX90 S1 R CNX38 S8 PhC
BYV30* S2 R BYX91* sl R CNY48 S8 PhC
BYV32* S2 R BYX94 Sl R CNY50 S8 PhC
BYV92%* S2 R BYX96%* S2 R CNY52 S8 PhC
BYV95A Sl R BYX97* S2 R CNY53 S8 PhC
BYV95B S1 R BYX98* S2 R CNY57 S8 PhC
BYV95C S1 R BYX99#* S2 R CNY57A S8 PhC
BYV96D S1 R BZTO3 S1 Vrg CNY62 S8 PhC
BYVI6E Sl R BZV10 S1 Vrf CNY63 S8 PhC
BYW19* S2 R BZV1l S1 Vrf €Q209s S8 D
BYW25 S2 R BZV12 S1 Vrf CQ216X S8 D
BYW29%* S2 R BZV13 Sl Vrf CQ216Y S8 D
BYW30%* S2 R BZV14 Sl Vrf CQ327;R S8 D
BYW31*  S2 R BZV15% S2 Vrg CQ330;R S8 D
BYWS4 Sl R BZV37 S1 Vrf CQ331;R S8 D
BYW55 s1 R BZV46 s1 Vrg CQ332;R S8 D
BYW56 s1 R BZV49 S1 Vrg CQ427;R S8 D
BYW92*%  S2 R BZV85 S1 Vrg CQ430;R S8 D
BYW93*  S2 R BZW70*  S2 TS CQ431;R S8 D
BYWO4*  S2 R BZW86*  S2 TS CQ432;R S8 D
BYW95A Sl R BZWI1* S2 TS CQL10 S8 LED
BYW95B Sl R BZX55 S1 Vrg CQW10 S8 LED
BYW95C Sl R BZX70%  S2 Vrg CQwll S8 LED
BYW96D  S1 R BZX75 s1 Vrg cQW12 s8 LED
BYW96E Sl R BZX78*% S7/S1 Mm/Vrg CQX10 S8 LED
BYX10 sl R BZX79*% S1 Vrg CQX11 S8 LED
BYX22*  S2 R BZX84*  S7/S1 Mm/Vrg CQX12 S8 LED
BYX25% S2 R BZX87% s1 Vrg CQX51 S8 LED
BYX30* §2 R BZX90 sl Vrf CQX54 S8 LED
BYX32% s2 R BZzX91 S1 Vrf CQX55 s8 LED
BYX38% S2 R BZX92 S1 Vrf CQX56 S8 LED
BYX39%  §2 R ) BZX93 sl Vrf CQX57 S8 LED
BYX42*  S2 R BZX94 S1 Vrf CQX58 S8 LED
BYX45% S2 R BZY91* 52 Vrg CQX60 S8 LED
BYX46%  S2 R BZY93*  S2 Vrg CQX61 S8 LED
BYX49% S2 R BZY95% s2 Vrg CQX62 S8 LED
BYX50% S2 R BZY96* s2 Vrg CQX63 S8 LED
*  =series
D = Displays R = Rectifier diodes

LED = Light emittting diodes

Mm = Microminiature semiconductors
for hybrid circuits

PhC = Photocouplers

TS = Transient suppressor diodes

Vrf = Voltage reference diodes
Vrg = Voltage regulator diodes
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type no. book section type no. book section type no. book section
CQX64 S8 LED OM361 S10 WBM RPY96 S8 I
CQX65 S8 LED 0oM370 S10 WBM SD205 S5 FET
CQX66 S8 LED 0M931 S4 P SD210 S5 FET
CQX67 S8 LED oM961 sS4 P SD211 S5 FET
€QX68 S8 LED ORP60 S8 Ph SD212 S5 FET
CQX74 S8 LED ORP61 S8 Ph SD213 S5 FET
CQX75 S8 LED ORP62 S8 Ph SD214 S5 FET
CQX76 s8 LED ORP66 S8 Ph SD215 S5 FET
CQX77 s8 LED ORP68 S8 Ph SD217 S5 FET
CQX78 S8 LED ORP69 S8 Ph SD220 S5 FET
CQY11B S8 LED 0SB9110 S2 St SD222 S5 FET
CQYlicC S8 LED 0SB9210 S2 St SD226 S5 FET
CQY24B S8 LED 0SB9410 S2 St SD304 S5 FET
CQY49B S8 LED 0SM9110 S2 St SD306 S5 FET
CQY49C S8 LED 0SM9210 S2 St 1IN821;A S1 Vrf
CQY50 s8 LED 0SM9410  S2 st 1N823;A Sl Vrf
CQY52 S8 LED 0SM9510 S2 St 1N825;A Sl Vrf
CQY54 S8 LED 0SM9511 S2 St 1N827;A Sl Vrf
CQY58A S8 LED 0SM9512  S2 st 1IN829;A S1 Vrf
CQY89A S8 LED 0SS9110 S2 St 1N914 Sl SD
CQY9%4 S8 LED 0S8S9210 S2 St 1N916 S1 SD -
CQY95 S8 LED 0SS9410 S2 St 1N3879 S2 R
CQY9%6 S8 LED PH2222;R S3 Sm 1N3880 Ss2 R
CcQY97 S8 LED PH2222A;R S3 Sm 1N3881 S2 R
0A90 sl GD PH2369 S3 Sm 1N3882 S2 R
0A91 S1 GD " PH2907;R S3 Sm 1N3889 S2 R
0A95 Sl GD PH2907A;R S3 Sm 1N3890 S2 R
0M320 510 WBM PH4O* S2 R 1N3891 S2 R
0M321 510 WBM PH70%* S2 R 1N3892 S2 R
0M322 s10 WBM RPY58A S8 Ph 1N3899 S2 R
0M323 S10 WBM RPY82 S8 Ph 1N3900 S2 R
0M323A Ss10 WBM RPY84 S8 Ph 1N3901 S2 R
0M335 s10 WBM RPY85 S8 Ph 1N3902 S2 R
0M336 S10 WBM RPY86 S8 I 1N3903 S2 R
0M337 s10 WBM RPY87 S8 I 1N3909 S2 R
OM337A S10 WBM RPY88 S8 I 1N3910 52 R
0M339 S10 WBM RPY89 S8 1 1N3911 S2 R
0M345 s10 WBM RPY90* S8 I 1N3912 S2 R
0M350 S10 WBM RPY91%* S8 I 1N3913 S2 R
0M360 S10 WBM RPY93 S8 I 1N4001G Sl R
FET = Field-effect transistors R = Rectifier diodes

GD = Germanium diodes
| = Infrared devices

LED = Light emitting diodes )
P = Low-frequency power transistors
Ph = Photoconductive devices

SD = Small-signal diodes

Sm = Small-signal transistors

St = Rectifier stacks

Vrf = Voltage reference diodes
WBM = Wideband hybrid IC modules
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type no. book section typeno. book section type no. book  section
1N4002G Sl R 2N2905 s3 Sm 2N4858 S5 FET
1N4003G S1 R 2N2905A S3 Sm 2N4859 S5 FET
1N4004G Sl R 2N2906  S3 Sm 2N4860 S5 .FET
1N4005G S1 R 2N2906A S3 Sm . 2N4861 S5 FET
1N4006G Sl R 2N2907 S3 Sm 2N5415 s3 Sm
1N4007G S1 R 2N2907A S3 Sm 2N5416 S3 Sm
1N4148  S1 SD 2N3019 S3 Sm 618V S8 I
1N4150 S1 SD 2N3020 S3 Sm 368BPY S8 PDT
1N4151 S1 SD 2N3053 sS3 Sm 56201d S4 A
1IN4154 Sl SD 2N3375 S6 RFP 56201 S4 A
IN4446 Sl SD 2N3553  S6 RFP 56230 S2 HE
1N4448 Sl SD 2N3632 S6 RFP 56231 S2 HE
1N4531 sl SD 2N3822 S5 FET 56245  $3,6,10A
1N4532 S1 SD 2N3823 S5 FET 56246 S$3,5,10A
1N5059 S1 R 2N3866 S6 RFP 56253 s2 DH
1N5060 S1 R 2N3903 S3 Sm 56256 S2 DH
1IN5061 S1 R 2N3904 s3 Sm 56261a sS4 A
1N5062 Sl R 2N3905 S3 Sm 56262A S2 . A
2N918 S10 WBT 2N3906  S3 Sm 56264A  S2 A
2N929 S3 Sm 2N3924  S6 RFP i 56268 S2 DH
2N930 S3 Sm 2N3926 S6 RFP 56290 S2 HE
2N1613 s3 Sm 2N3927 S6 RFP 56295 S2 A
2N1711 S3 Sm 2N3966 S5 FET 56312 S2 DH
2N1893 S3 Sm 2N4030  S3 Sm 56313 S2 DH
2N2218 S3 Sm 2N4031  S3 Sm 56316 s2 A
2N2218A S3 Sm 2N4032  S3 Sm 56317 S2 A
2N2219 S3 Sm 2N4033 s3 Sm 56326 sS4 A
2N2219A 83 Sm 2N4091 S5 FET 56333 S4 A
2N2221 s3 Sm 2N4092 S5 FET 56339 sS4 A
2N2221A S3 Sm 2N4093 S5 FET 56348 S2 DH
2N2222 s3 Sm 2N4123 S3 Sm 56350 s2 DH
2N2222A S3 Sm 2N4124 83 Sm 56352 S4 A
2N2297 s3 Sm 2N4125 s3 Sm 56353 S4 A
2N2368 S3 Sm 2N4126  S3 Sm 56354 S4 A
2N2369 s3 Sm 2N4391 S5 FET 56359b S4 A
2N2369A S3 Sm 2N4392 S5 FET 56359¢ S4 A
2N2483 S3 Sm 2N4393 S5 FET 56359d S4 A
2N2484 83 Sm 2N4427  S6 RFP 56360a S4 A
2N2904 83 Sm 2N4856 S5 FET 56363 S2,84 A
2N2904A 83 Sm 2N4857 S5 FET 56364 $2,84 A
i
A = Accessories R = Rectifier diodes

DH = Diecast heatsinks

FET = Field-effect transistors
HE = Heatsink extrusions

| = Infrared devices

PDT = Photodiodes or transistors

RFP = R.F. power transistors and modules

SD = Small-signal diodes
Sm = Small-signal transistors
WBT = Wideband hybrid 1C modules

10
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type no. book  section
56366 Ss2 A
56367  S2,84 A
56368a S4 A
56368b S4 A
56369 S2,54 A
56378 S4 A
56378 sS4 A
56379 S4 A
56387a,b S4 A

A = Accessories
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Transistors for audio and general purpose applications

RATINGS CHARACTERISTICS

Vceo | c Prot 54 Tamb| hFE 5 lc | fr |F

type number | polarity | envelope \Y mA mW oC (hse) mA | MHz |dB remarks
typ. |typ.
BC107 45 (125-500) 2
BC108 n-p-n TO-18 20 100 300 25 1(125-900) 2 | >300| 2
BC109 - 20 (240-900) 1,2 low-noise type
BC146 n-p-n SOT-42 20 50 50 45 80-550 0,2 150 2 hearing aids, watches
BC177 45 - ( 75—260) -
BC178 p-n-p TO-18 25 100 300 25 |(125-500) 2 1650 [ —
BC179 20 (125—-500) 1,2 low-noise type
BC200 p-n-p SOT-42 20 50 50 45 50—400 0,2 90| 2 hearing aids, watches
BC327 45
BC327A p-n-p TO-92var. | 60 500 800 25 100-600 100 100| — driver and output stages
BC328 25
BC337 45
BC337A n-p-n TO92var. | 60 500 800 25 100-600 100 200 — driver and output stages
BC338 25
BC368 n-p-n TO-92var. | 20 1000 800 25 85—-375 500 60| — lass-B audi tout st
class-
BC369 pnp |TOO2var.| 20 | 1000 | 800 25 | 85-375 500 60| — audio outptt stage
BC375 n-p-n TO-92 var. 20 1000 800 25 60—-340 150 150 —
output stage

BC376 p-n-p TO-92 var. 20 1000 800 25 60-340 150 150 | —
BC546 65 (125-500)
BC547 n-p-n TO-92var.| 45 100 500 25 |(125-900) 2 300| 2 driver stage audio amplifier
BC548 30 (125—900)
BC549 30 .
BC550 n-p-n TO-92 var. 45 ' 100 500 25 | {240-900) 2 300(1,4 low-noise stage

3aino NOI.LC)EI'EISW (
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Transistors for audio and general purpose applications

RATINGS CHARACTERISTICS
VCeEo | Ic | Piot 5 Tamb | hFE 5 lc | fr F

type number | polarity | envelope \Y mA mW oC (hse) mA MHz dB | remarks

typ. typ.
BC556 i 65 .
BC557 p-n-p TO-92 var. 45 100 | 500 25 |( 75-500) 2 150 2 |driver stage audio amp.
BC558 30 _
BC559 30 1,2 .
BC560 p-n-p TO-92 var. 45 100 | 500 25 [(125-500) 2 150 1 low-noise types
BC635 45 40-250
BC637 n-p-n TO-92 var. 60 | 1000 | 1000 25 40-160 150 | 130 — | driver stage
BC639 80 40-160
BC636 45 40-250
BC638 p-n-p TO-92 var. 60 | 1000 | 1000 25 40-160 150 50 — | driver stage
BC640 80 40-160 - i
BCY56 45 100—-450 85 .
BCY57 n-p-n TO-18 20 100 | 300 25 200—800 2 100 1,5 | low-noise types
BCY58 32 o
BCYS59 n-p-n TO-18 45 200 | 330 45 |(125-700) 2 280 2 |switching
BCY70 40 2,0
BCY71 p-n-p TO-18 45 200 | 350 25 > 100 10 450 0,8 | low-noise types
BCY72 25 7 2,0
BCY78 ‘ 32 . S
BCY79 p-n-p TO-18 5 200 | 345 45 |(125—700) 2| 180 3 switch »mg
BCY87* <3\ . . -
BCYsS* | pnp |TOT1 40 | 30| 150 25 | 100450 005 | >10 | <4 |Prestages of differential amplifiers
BCY89* <4 |long-tailed pairs

* Dual transistors for differential amplifiers.
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Transistors for audio and general purpose applications

RATINGS CHARACTERISTICS
Veeo | e | Prot 5 Tamb | PMFE 4 lc fr F
type number | polarity | envelope| V mA mW oC (hfe) mA MHz dB remarks
| typ. | typ.

2Ng929 100350 25 ‘ . o
2N930 n-p-n TO-18 45 30 | 300 25 150—600 10 80 20 low-level, low-noise amplifiers
2N2483 * <500 4 . .
oN2484 n-p-n TO-18 60 50*| 360 25 <800 10 80 3 low-level, low-noise amplifiers
2N4030 60 40-120 > 100
2N4031 . g 80 40-120 > 100 large-signal, low-noise,
2N4032 pnp | TO39 go | 1000 | 800 25 | q00-300 ' | > 150 low-power
2N4033 80 100-300 > 150
2N4123 np-n To92 30 200 | 350 25 ( 50—200) 5 > 250 6 ]
2N4124 25 (120-480) > 300 5 small-signal, low-power
2N4125 . To92 30 200 | 350 25 ( 50—200) 9 > 200 5 !
2N4126 pnp 25 (120—480) >250 | 4
Transistors for h.f. applications

RATINGS CHARACTERISTICS

Vceo| lc Piot ,; Tamb [PFE 5 IC | Cre | fT | F 4 f
type number | polarity | envelope| V mA mwW oC mA | pF [MHz| dB MHz |remarks
typ. | typ. | typ. _
BF180 npn | TO72 20 | 20 | 150 25 028| 675 | 57 sop |93in-controlled uh.f.
preamplifier

BF181 n-p-n TO-72 20 20 150 25 0,281 600 | 6,8 900 |mixer osc. u.h.f. band
BF182 n-p-n TO-72 20 15 150 25 0,33 660 | 7.4 800 |mixerin TV tuners
BF183 n-p-n TO-72 20 15 150 25 0,33| 800 local osc. in TV tuners
*Icm-
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Transistors for h.f. applications

RATINGS CHARACTERISTICS
Veeo | 'c | Ptot 4 Tamb | hFE ., IC|Cre fr Fa f
type number | polarity| envelope \ mA | mW oc mA| pF MHz dB MHz | remarks
typ. typ. typ.
BF198 n-p-n TO-92 var. 30 25| 500 25 >10 15 0,20 400 ] 3 35 |gain-controlled TV i.f. amp.
BF199 n-p-n TO92var.| 25 25| 500 25 > 38 - 710,30 550 output video i.f. amp.
BF200 n-p-n T0O-72 20 20 150 25 >15 310,28 650 | 2,7 200 |gain-controlled v.h.f. amp.
BF240 ~ R 67-220 380 a.m. mixers and i.f. amp.
BF241 n-p-n TO92 var. | 40 25| 250 25 36—-125 1034 350 35 0.2 in a.m./f.m. receivers
BF324 p-n-p TO92var.| 30 25| 250 45 typ.50 4 |0,10* 450 | - 3 100 |r.f.stages in f.m. front-ends
BF336 180
BF337 n-p-n TO-39 200 100 | 3000 140** |>20 30 |35 80 video output stages
BF338 225
BF370 n-p-n TO92var.| 15 100 | 500 25 > 40 10 (1,6 > 500 large signal, i.f. amp.
BF422 n-p-n TO-92 var. | 250 50 | 830 25 > 50 25 (1,0 > 60 class-B video output
BF423 p-n-p TO-92 var. | 250 50| 830 25 > 50 25 |11 > 60 class-B video output
BF450 i ! 62—-200 mixer stages in a.m.receivers
BF451 pnp | TOS2var.| 40 | 25| 250 45 g, gq 11035 | 3251 2 100 | 4 stages for a.m./f.m.
BF480 n-p-n SOT-37 15 201 200 60 typ. 28 10 2000 | 38 800 |r.f. osc.stages in TV tuners
f.m. tuners, a.m. mixer-
BF494 n-p-n TO-92 var. 20 30| 300 75 typ. 115 1{0,85 260 4 100 | osc., i.f. amp. in a.m./f.m.
receivers
f.m. tuners, i.f. amp. in
BF495 n-p-n TO-92 var. 20 30| 300 75 typ. 67 110,85 200 4 100 | a.m./f.m. receivers and
a.m. input stages car radios
BF496 n-p-n TO92var.| 20 20 300 75 >12 210,80 550 2 100 | gain-controlled v.h.f. amp.
* Crp- ** Trb-
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Transistors for h.f. applications

RATINGS CHARACTERISTICS
. Vceo | Ic Piot 44 Tamb | PFE Ic |Cre fr | F f
type number | polarity | envelope v mA mW at oC at mA | pF MHz | dB at MHz | remarks
) . typ. typ. typ. |typ.
BF926 p-n-p TO-92 var. 20 25 250 45 >30 1105 350 5 200 |mixer/osc.inv.h.f./u.h.f.
BF936 p-n-p TO-92var. | 20 25 250 45 >25 1109 350/ 5 200 |mixer/osc. inv.h.f./u.h.f.
BF939 p-n-p TO-92 var. 25 20 225 55 > 16 2107 750| 2,5 200 |gain-controlled v.h.f. amp.
BF967 . p-n-p SOT-37 30 20 160 55 >15 310,45 900| 4 800 |gain-controlled u.h.f. amp.
BF970 p-n-p SOT-37 35 30 160 55 >25 310,475 900 4,7 800 |self-osc. u.h.f. mixer stage
BF979 p-n-p SOT-37 20 30* 140 55 >20 10 | 0,65 1350 | 4,5 800 |r.f. stages in u.h.f. tuners
BFR54 n-p-n TO-92 var. 15 500* 500 25 >40 10 > 500 freq. multipliers
BFY50 35 112 140 . .
BFY51 npn |TO-39 30 [1000 | 5000 50** | 123 150 160 gﬁ';esrfji b ‘"ﬁ;‘:tti' ;":'1'5
BFY52 20 142 185 9.app
BFY55 n-p-n TO-39 35 (1000 800 25 >40 150 > 60
2N2297 n-p-n TO-39 35 | 1000 800 25 40-120 150 >60
For data on tetrode-MOS-FET types for v.h.f./u.h.f.
applications see Handbook part 5
Transistors for switching applications -
RATINGS CHARACTERISTICS
. V | P. T. h 1 f: 1 1
typ. max.
BCYS8 32 ‘
- - - 0 10
BCY59 n-p-n TO-18 45 200 330 45 80—-1000 10 280 80
*Icm- **Tmb-
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Transistors for switching applications

RATINGS CHARACTERISTICS

. Vceo| Ic Ptot 44 Tamb | hFE Ic | fT |toff 4 IC :
type number Polanty envelope Vo | mA mw at o at mA | MHz ns at mA | remarks

- typ. | max.
BCY70 40 420 10
BCY71 p-np -|TO-18 45 200 350 25 > 100 10 450 BCY71 is low-noise version
BCY72 25 420 10
BCY78 32
BCY79 p-n-p TO-18 a5 200 1345 45 80—1000 10 180 | 800 10 | amplifying and switching
BFT44 300 ’
BET45 p-np |TO-39 250 500 5000 50** | 50—150 10| 70 125 500
BFX34 n-p-n TO-39 60 [2000 5000 25** | 40—150 2000 |>70 |1200 5000 |inverter and switching regulators
BFY50 35 typ. 112 140
BFY51 n-p-n TO-39 30 |1000 5000 50** | typ. 123 150 160 | 360 150 |general purpose
BFY52 20 typ. 142 185
BSR50 45*
BSR51 n-p-n TO-92var.| 60* |1000 800 25 > 2000 500 1500 500 | Darlington transistors
BSR52 80"
BSR60 45"
BSR61 p-n-p TO-92 var.| 60" {1000 800 25 > 2000 500 1500 500 | Darlington transistors
BSR62 80*
BSS38 n-p-n TO-92 var.| 100 100 500 25 >20 41>60 |1000 15 | driver for numerical indicator tubes
BSS50 45" .
BSS51 n-p-n TO-39 60 * [ 1000 5000 25** | > 2000 500 1000 500 | Darlington transistors
BSS52 80"
BSS60 45*
BSS61 p-n-p TO-39 60 * {1000 5000 25** | > 2000 500 1500 500 | Darlington transistors
BSS62 80*
BSS68 p-n-p TO-92 var.] 100 100 500 25 >30 ~ 25,>50 general purpose

*VCER- "*Tease:
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Transistors for switching applications

RATINGS CHARACTERISTICS
VCeO | Ic [Prot g Tamb|NFE 5 Ic | fT |toff 4 IC

type number | polarity | envelope |(Vcggr) [ mMA [ mW ~ OC mA |MHz | ns mA |[remarks

\" typ. |max.
BSV15 40
BSV16 p-n-p TO-39 60 1000 [5000 25* |40—2650 100|>50 | 650  100|general purpose
BSV17 80
BSVv64 n-p-n TO-39 60 2000 |5000 50* |>40 2000( 100{1200 5000]high-current saturation characteristics
BSW6E6A 100
BSW67A n-p-n TO-39 120 1000 [5000 25* |>30 500 130| 900 500 |general purpose
BSW68A 150
BSX19 e ) o 20-60 >400( 15 high-speed saturated switching and
Bsx20 |™P" | TOT8 15 | 8007 360 25 145 420 10|Ss00| 18 '°|h.t. amplifier applications
BSX45 40 40—-250
BSX46 n-p-n TO-39 60 1000 (6250 25* |40-250 100(>50 | 850  100|general purpose
BSX47 80 40-160
BSX59 45 450 60
BSX60 n-p-n TO-39 30 1000 | 800 25 3090 500 475| 70 500|very high speed core-driving purposes
BSX61 45 475| 100
PH2222R | . 30 > 250
PH2222A R n-p-n TO-92 var. 40 800 | 625 25 >75 10 S 300 285 150
PH2369 n-p-n TO-92var.| 15 500**% 500 25 40-120 10|>500( 18 10
PH2907;R 40
PH2907A R p-np | TO-92 var. 60 600 (625 25 100-300 150(>200| 100 150
2N1613 n-p-n TO-39 (50) 500%** 800 25 40-120 150|>60 d.c. and high-speed amplifiers
2N1711 n-p-n TO-39 (50) |1000*% 800 25 100-300 150|>70
2N1893 n-p-n TO-39 80 500 3000 25* 40-120 150{>50
2N2218 30
2N2218a P |TO39 a0 | 800 | 800 25 140120 150\>250| o0 50 high-speed switching
2N2219 30 > 250
2N2219A |MPM | TO39 s | 800 |800 25 1100-300 150\ 505 | 585 150 |high-speed switching
* Tcase- **lcm.
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Transistors for switching applications

RATINGS CHARACTERISTICS
; Vceo | lc Piot,. Tamb | hFE Ic | f1 |toffatlC
type number | polarity | envelope (VGER) | mA at case at mA | mbz | s a mA | remarks
\' mW oC typ. |max.
2N2221 30
IN2221A |™PM |TO-18 40 | 800 | 500 25 f40-120 150 | 250|985 150 | high-speed switching
2N2222 30 250 . o
IN2222A n-p-n TO-18 40 800 500 25 |100-300 150 300l285 150 high-speed switching
2N2368 . 20-60 10 | >400( 15 10 . oy
2N2369 n-p-n TO-18 15 | 500 360 25 40-120 10 | >s500| 18 10 | very high speed saturated switching
2N2369A n-p-n TO-18 15 200 360 25 |>40 10 [ >500{ 18 10 | very high speed saturated switching
2N2904 40 ‘high-speed switching and driver
oN2004A  |PTVP TO-39 60 600 600 25 [40-120 150 > 200|100 150 applications
2N2905 40 high-speed switching and driver
JN2905A  |PP TO-39 60 600 600 25 |100-300 150 |{>200{100 150 applications ‘
2N2906 40 high-speed switching and driver
oN2006A  |PTP TO-18 60 600 400 25 [40-120 150 |>200|100 150 applications
2N2907 40 ' ) high-speed switching and driver
2N2907A p-n-p TO-18 60 600 400 25 |100-300 150 | >200|100 150 applications
gzgggg n-p-n TO-39 80 1000 800 25 lg(_):ggo :gg i ;go amplifiers and medium-speed switching
2N3053 n-p-n TO-39 40 700 | 5000 (25) |50—250 150 | >100| — - medium-speed switching
2N3903 50-150 10 | > 250|225 10 . I
oN3904 n-p-n | T0-92 40 200 | 380 25 | o0 300 10 | >300|250 10 | Nigh-speed saturated switching
3006 [T 00 100-300 0 |S250|300 °©
2N4030 60 >25 500 | > 100
2N4031 80 >25 500 | > 100 . .
2N4032 p-n-p TO-39 60 1000 800 25 >70 500 | > 150 400 500 | large signal, low-noise, Iow—pqwer
2N4033 80 >70 500 | > 150
2N5415 200 30-150 50 o high-voltage general purpose
oNs416 PP |TO39 | 3pp [1000 | 1000 50 |35 159 g |15 890" 50 | onpiifier applications

* Icm- ** Typical value.
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P-N-P-N DEVI

CES

Programmable unijunction transistors

RATINGS CHARACTERISTICS
Vga Ia IARM dlp/dt Ip ly ty
type number | envelope y mA A Alus WA WA ns remarks
max. | min. | max.
BRY39 TO-72 70 175 2,5 20 5 25 80 characteristics measured with Rg = 10 kQ
BRY56 TO-92var.| 70 175 2,5 20 5 2 80 characteristics measured with Rg = 10 kQ
Silicon controlled switches
RATINGS CHARACTERISTICS
Veeo | 'E | 'ERM |Ptota Tamb |{VAK | 1H | to t
type number | envelope v mA A lmw at 8{? v mA psn ,fé remarks
max. | max. | max. | max.
BR101: TO-72 50 175 25 (275 25 1,4 1,0 - — characteristics measured with Rgg.k = 10 k2
BRY39 T0O-72 70 175 25 |275 25 1,4 1,0 1,6 8 characteristics measured with Rig.k = 10 k2
Thyristor tetrode
RATINGS CHARACTERISTICS at Tj=25 oC
It (ITRM [lTsm | diT/dt | VGKT|IGKT |VGAT |IGAT |t
type number | envelope mA A A Alus v uA v uA lg remarks
min. | min. | min. min. | max.
BRY39 TO-72 250 25 3 20 0,5 1 -1 |-100 3 VRRMmax = 70 V

3aiN NOILO313
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TYPE NUMBER

SURVEY

In this alphanumeric list we present all small-signal transistors mentioned in this handbook.

ijr:ber polarity | envelope VC\'/EO nlfq xir,ﬁber polarity | envelope VC\EO r:&\
BC107 n-p-n TO-18 45 100 | BCY57 | np-n TO-18 20 100
BC108 n-p-n TO-18 20 100 | BCY58 | n-p-n TO-18 32 200
BC109 n-p-n TO-18 20 100 | BCY59 n-p-n TO-18 45 200
BC146 n-p-n SO0T-42 20 50 | BCY70 | p-np TO-18 40 200
BC177 p-n-p TO-18 45 100 | BCY71 p-n-p TO-18 45 200
BC178 p-n-p TO-18 25 100 | BCY72 | p-np TO-18 25 200
BC179 p-n-p TO-18 20 100 | BCY78 | p-np TO-18 32 200
BC200 p-n-p SOT-42 20 50 | BCY79 | p-np TO-18 45 200
BC327 p-n-p TO-92 var.| 45 500 | BCY87 n-p-n TO-71 40 30
BC327A | p-np | TO92var.| 60 500 | BCY88 | n-p-n TO-71 40 30
. BC328 p-n-p TO92var.| 25 500 | BCY89 | n-p-n TO-71 40 30
BC337 n-p-n TO-92 var.| 45 500 | BF180 n-p-n TO-72 20 20
BC337A | n-p-n TO92var.| 60 500 | BF181 n-p-n TO-72 20 20
BC338 n-p-n TO92var.| 25 500 | BF182 n-p-n TO-72 20 15
BC368 n-p-n TO-92var.| 20 1000 | BF183 n-p-n TO-72 20 15
BC3692 p-n-p TO-92 var.| 20 1000 | BF197 n-p-n SOT-25 25 25
BC375 n-p-n TO92var.| 20 1000 | BF198 n-p-n TO92var.| 30 25
BC376 p-n-p TO-92var.| 20 1000 | BF199 n-p-n TO92 var. 25 25
BC546 n-p-n TO-92 var.| 65 100 | BF200 n-p-n TO-72 20 20
BC547 n-p-n TO-92 var.| 45 100 | BF240 n-p-n TO-92 var. 40 25
BC548 n-p-n TO-92 var.| 30 100 | BF241 n-p-n TO92var.| 40 25
BC549 n-p-n TO-92 var.| 30 100 | BF324 p-n-p TO-92 var. 30 25
BC550 n-p-n TO-92var.| 45 100 | BF370 n-p-n TO92var.; 15 100
BC556 p-n-p TO-92 var.| 65 100 | BF422 n-p-n TO-92 var.| 250 50
BC557 p-n-p TO-92 var.| 45 100 | BF423 p-n-p TO-92 var.| 250 50
BC558 p-n-p TO-92var.| 30 100 | BF450 p-n-p TOO92var.| 40 25
BC559 p-n-p TO-92var.| 30 100 | BF451 p-n-p TO-92var.| 40 25
BC560 p-n-p TO-92 var.| 45 100 | BF480 n-p-n SOT-37 15 20
BC635 n-p-n TO-92var.| 45 1000 | BF494 n-p-n TO-92var.| 20 30
BC636 p-n-p TO-92var.| 45 1000 | BF495 n-p-n TO-92var.| 20 30
BC637 n-p-n TO-92 var.| 60 1000 | BF496 n-p-n TO92var.| 20 20
BC638 p-n-p TO-92 var.| 60 1000 | BF926 p-n-p TO-92var.| 20 25
BC639 n-p-n TO-92 var.| 80 1000 | BF936 p-n-p TO92var.| 20 25
BC640 p-n-p TO-92 var.| 80 1000 | BF939 p-n-p TO-92 var. 25 20
BCY56 n-p-n TO-18 45 100 | BF967 p-n-p SOT-37 30 20
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TYPE NUMBER

SURVEY
type polarity | envelope Vceo | lc ftyee polarity | envelope Vceo lc
number \% mA | number \Y% mA
BF970 p-n-p SOT-37 35 30 |BSX47 n-p-n TO-39 80 1000
BF979 p-n-p SOT-37 30 30*| BSX59 n-p-n TO-39 45 1000
BFR54 n-p-n TO92 var.| 15 500*| BSX60 n-p-n TO-39 30 1000
BFT44 p-n-p TO-39 300 500 |BSX61 n-p-n TO-39 45 1000
BFT45 p-n-p TO-39 250 500 {BSY95A in-p-n TO-18 115 100
BFX29 p-n-p TO-39 60 600 |{PH2222;R [n-p-n TO-92var. | 30 800
BFX30 p-n-p TO-39 65 600 |PH2222A |n-p-n TO-92 var. | 40 800
BFX34 n-p-n TO-39 60 2000 [PH2222AR |n-p-n TO-92 var. | 40 800
BFX84 n-p-n TO-39 60 1000 |PH2369 n-p-n TO-92var. | 15 500*
BF X85 n-p-n TO-39 60 1000 {PH2907;R |p-n-p TO-92 var. | 40 600
BFX86 n-p-n TO-39 35 1000 |PH2907A |[p-n-p TO-92var. | 60 600
BFX87 p-n-p TO-39 50 600 | PH2907AR |p-n-p TO-92 var. | 60 600
BFX88 p-n-p TO-39 40 600 |2N929 n-p-n TO-18 45 30
BFY50 n-p-n TO-39 35 1000 |2N930 n-p-n TO-18 45 30
BFY51 n-p-n TO-39 30 1000 |2N1613 n-p-n TO-39 50** | 1000*
BFY52 n-p-n TO-39 20 1000 {2N1711 n-p-n TO-39 50** | 1000
BFY55 n-p-n TO-39 35 1000 {2N1893 n-p-n TO-39 80 500
BR101 p-n-p-n | TO-72 50 175 |2N2218 n-p-n TO-39 30 800
BRY39 p-n-p-n | TO-72 70 175 |2N2218A |n-p-n TO-39 40 800
BRY56 p-n-p-n | TO92 var.| 70 175 |2N2219 n-p-n TO-39 30 800
BSR50 n-p-n TO-92 var.| 45** 11000 |2N2219A |n-p-n TO-39 40 800
BSR51 n-p-n TO-92 var.| 60** | 1000 |2N2221 n-p-n TO-18 30 800
BSR52 n-p-n TO-92 var.| 80** {1000 {2N2221A |n-p-n TO-18 40 800
BSR60 p-n-p TO-92 var.| 45** | 1000 |2N2222 n-p-n TO-18 30 800
BSR61 p-n-p TO-92 var.| 60** {1000 |2N2222A |n-p-n TO-18 40 800
BSR62 p-n-p TO-92 var.| 80** | 1000 |2N2297 n-p-n TO-39 35 1000
BSS38 n-p-n TO-92 var.{100 100 |2N2368 n-p-n TO-18 15 500*
BSS50 n-p-n TO-39 45** 11000 |2N2369 n-p-n TO-18 15 500*
BSS51 n-p-n TO-39 60** {1000 |2N2369A |n-p-n TO-18 15 200
BSS52 n-p-n TO-39 80** (1000 |2N2483 n-p-n TO-18 60 50*
BSS60 p-n-p TO-39 45** 11000 |2N2484 n-p-n TO-18 60 50*
BSS61 p-n-p TO-39 60** 11000 {2N2904 p-n-p TO-39 40 600
BSS62 p-n-p TO-39 80** 11000 [2N2904A |p-n-p TO-39 60 600
BSS68 p-n-p TO-92 var.|{100 100 |2N2905 p-n-p TO-39 40 600
BSV15 p-n-p TO-39 40 1000 |2N2905A |p-n-p TO-39 60 600
BSV16 p-n-p TO-39 60 1000 |{2N2906 p-n-p TO-18 40 600
BSV17 p-n-p TO-39 80 1000 |2N2906A |p-n-p TO-18 60 600
BSV64 n-p-n TO-39 60 2000 |2N2907 p-n-p TO-18 40 600
BSW6E6A | n-pn TO-39 100 1000 |2N2907A |[p-n-p TO-18 60 600
BSW67A | n-p-n TO-39 120 1000 |2N3019 n-p-n TO-39 - 80 1000
BSW68A | n-pn TO-39 150 1000 {2N3020 n-p-n TO-39 80 1000
BSX19 n-p-n TO-18 15 500* | 2N3053 n-p-n TO-39 40 700
BSX20 n-p-n TO-18 15 500* | 2N3903 n-p-n TO-92 40 200
BSX45 n-p-n TO-39 40 1000 |2N3904 n-p-n TO-92 40 200
BSX46 n-p-n TO-39 60 1000 |2N3905 p-n-p TO-92 40 200
* lcm-

** VCER-

i
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TYPE NUMBER

)

SURVEY
type polarity | envelope Vceo 'c
number \% mA
2N3906 p-n-p TO-92 40 200
2N4030 p-n-p TO-39 60 | 1000
2N4031 p-n-p TO-39 80 | 1000
2N4032 p-n-p TO-39 60 | 1000
2N4033 p-n-p TO-39 80 | 1000

- 2N4123 n-p-n TO-92 30 200
2N4124 n-p-n TO-92 25 200
2N4125 p-n-p TO-92 30 200
2N4126 p-n-p TO-92 25 200
2N5415 p-n-p TO-39 200 |1000
2N5416 p-n-p TO-39 300 | 1000
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Products approved to CECC, available on request.

Type
BC107

BC108
BC109

BCY56
BCY57

BCY58
BCY59

BCY70
BCY71
BCY72

BF967

BFX29 l
BFX87
BFX88 J

BFX30
BFX34
BFX84
BFX85
BF X86
BFY50

BFY51
BFY52

BSS50
BSS51
BSS52
BSS60 l
BSS61 J

l

J

— . ——

BSS62

BSV15
BSV16
BSV17

BSV64

CECC number

50 002-076
077
078

50 002-164

50 002-030
031

50 002-079
080
081
50 002-127
50 002071

50 004-083
50 004025

50 004-100

50 002-089

50 004-073

50 004-074

50 002-131

50 004-008

Type

BSW66A
BSW67A
BSW68BA

BSX45
BSX46
BSX47

2N1613
2N1711
2N1893

2N2218
2N2218A
2N2219
2N2219A

2N2221
2N2221A

2N2222
2N2222A

2N2904
2N2904A
2N2905
2N2905A
2N2906
2N2906A
2N2907
2N2907A
2N3019
2N3020
2N4030
2N4031
2N4032

2N4033.

l
J
l
J

——— e —_— —— — — — — — —

CECC number

50 004-040

50 002-174

50 002-104
50 002-104
50 002-104

50 004-29

50 004-029

50 004-030

50 004-030

50 002-102

50 002-102

50 002-103

50 002-103

50 002-175

50 002-131

{ 50002-131

|

50 004-043
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

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

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

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

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

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

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

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

. DIODE; signal, low power

DIODE; variable capacitance

- TRANSISTOR; low power, audio frequency (R¢h j.mp > 15 °C/W)

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

DIODE; tunnel

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

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

TRANSISTOR; power, high frequency (R¢p j-mb <15 0C/W)

. PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

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

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (R¢h j.mb > 15 °C/W)
TRANSISTOR; low power, switching (Ryh j-mp > 15 9C/W)

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

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

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

DIODE; rectifying, booster

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

NXXCHA®IPOZrIommuowyp
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TYPE

DESIGNATION

SERIAL NUMBER

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

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

VERSION LETTER

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

SUFFIX

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

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to IEC 63: series E96)
B. 2% (according to IEC 63: series E48)
C. 5% (according to |EC 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 (VpRp), whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

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

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

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

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
lonly 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.
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DESIGN MAXIMUM RATING SYSTEM

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

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

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

DESIGN CENTRE RATING SYSTEM

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

These values are chosen by the device manufacturer to provide acceptable serviceability of the device
in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.
The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.
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LETTER SYMBOLS

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

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

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

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

Subscripts

A, a Anode terminal

(AV), (av) Average value

B, b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D,d. Drain terminal

E,e Emitter terminal

F, f Forward

G, g Gate terminal

K, k Cathode terminal

M, m Peak value

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

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

>

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

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

b) instantaneous total values
Example ig

c) average total values
Example I(avy)

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 ip

b) root-mean-square values
Example Ip(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: I, ip, ip, Ipy

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

Examples: Ig, Ig, iF, If(rms)
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LETTER SYMBOLS

Subscripts for voltages

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

Examples: VBE’ VBE’ vbe’ Vbem

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

v

Examples: VF’ VR’ Ve Vom

Subscripts for supply voltages or supply currents

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

Examples: VCC’ IEE

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

Example : VocE

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

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

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

Subscripts for multiple devices

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

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

\Y = continuous (d.c.) voltage between
1C-2C .
the collector terminals of the
first and the second unit.
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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

v

Ictaw

Ic
(no signal)

|

time 7265388

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

Examples: hFE’ YRE’ hfe
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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 hll)
ho (or H,,)
hf (or h

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. .

Examples: hfe (or h21e)’ hFE (or h21E)
Distinction between real and imaginary parts

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

Examples: Z, =R, +jX,
i i i
Ve © gfe * bee
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 h.lb

Im (hib) etc. for the imaginary part of hib
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TRANSISTOR SAFE OPERATING AREA

If a power transistor is to give reliable service, four operating limits must be observed:

— Maximum collector current.

— Maximum collector-emitter voltage.
— Maximum power dissipation.

— Second breakdown limit.

These limits are all specified in the data sheets; the purpose here is to enable designers to make the
best use of that information.

Collector current

Maximum collector current |cmax is specified in the data sheets for d.c. operation. For pulsed
operation a higher collector current |gmax is permitted, for a defined maximum pulse length (usually
10 ms) and duty factor (usually 0,01). -

For power switching transistors |ggat is given; this is the value at which switching times and saturation
voltage is measured.

Collector-emitter voltage

Maximum collector-emitter voltage VcEQ is also specified in the data sheets, but no extension is
allowed for pulsed operation. In the case of power transistors specifically designed for switching
inductive loads some extension may be allowed, but then only under specified conditions of collector
current, base-emitter voltage and emitter-base resistance as stated in the relevant data sheets.

Power dissipation

Maximum power dissipation Pyot max is specified in the data sheets for a given mounting base
temperature. This is usually 25 ©C but may be any, much higher temperature. Pyot max applies up to
the stated temperature; above it derating must be applied. A power derating curve of the form shown
in Fig. 1a and 1b given in the data sheets. With it, maximum allowable power dissipation can be
calculated for any mounting base temperature up to Tj max-

7282917 150 . 7277038
maximum permussible dissipation
80 versus mounting base temperature
Ptot
Prot (%)
(W)
N
60 N 100
N
N
40
N 50
20
\, Fig. 1 Power derating curve.
0 0
0 50 00 150 a
Tonp (°C) fal (b) o 100 1., (°C) 200
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SOAR

Total power dissipation is given by

Ptot=IcVCE * IBVBE

The second term can usually be disregarded, so Pyot =~ IcVGE.-
Heat dissipated in the collector-base junction flows through the thermal resistance between junction
and mounting base, see Fig. 2.

junction mog:s’gng
i Rthj—mb mb »
Ptot —> © LI O —> Piot

-~ ATj—mb —_—
Tj Tmb

7289359

Fig. 2 Heat transport in a transistor with power
dissipation constant with respect to time.

By analogy with Ohm'’s law, under steady-state conditions (d.c. operation)

There are two limitations to Pyt
— When T < T spec

ATj-mb max

Protmax = Ry

— when Ty > T spec

AT] max — Tmb

Ptot max = Rth} mb

Tmb spec being the mounting base temperature at which Pygt max is specified in the data sheets, and

ATimbmax = Tj max ~ Tmb spec

For pulsed operation a higher dissipation is permitted, because

— the junction does not have time to heat up fully unless the pulses are so long as to approximate
steady-state conditions;

— the junction has time wholly or partly to cool down in the interval between pulses, except with very
high duty factors.
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Analogy with
p, - 1i~ Tmb
" Rihj-mb
yields
T] —Tmb

Ptotm = Zinjmb

where Pyt (v is the total pulsed power and Zih j.mp is the thermal impedance between junction and
mounting base. Thermal impedance depends on pulse duration t, and duty factor § = tp/T. T is the
pulse period. A family of curves of thermal impedance against pulse duration with duty factor as

parameter is shown in Fig. 3.

Zth j-mb

72730191
5=1
— Rth j-mb
0,75 T

Zi, (6=1) curve
made to coincide
with Ry, mp curve

pulse duration t,

Fig. 3 A typical family of Zy, j-mb curves for a power transistor.

Similar limitations apply as in the steady-state conditions:
(a) When Tip < Trpp spec

Prot M _ Tj-mb max
tot M max ‘—““‘_zth imb
(b) When Trnp > T spec
P _ Tj max — Tmb
tot M max ——_—Zth f-mb
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In essence, at or below Tmb spec there is a fixed limit to Pyot () max: above Tryp spec: Ptot M max
declines linearly with increasing mounting base temperature. As illustrated in Fig. 4, for non-rectangular
pulses
t2
Ptot max * tp = f P tp.
t

715 1T 7IZI89|360
equivalent ]
Prot rectangular ||
pulse .
(W) ATk
‘ T
5 i)
1
I Pm
T
2,5 /
- /
/ \
/ t
\
4 N
0 4 4 N~
0 200 400
t (us)

Fig. 4.

Second breakdown

In the forward-biased condition second breakdown is thermally triggered. Consider the chip as a large
number of elemental transistors in parallel, some of which will have a lower forward voltage drop than
others. Current will tend to concentrate in these, raising their temperature and further lowering their
forward voltage drop. Current will concentrate still further, leading to local overheating and eventually
to a short circuit between emitter and collector. This effect is independent of mounting base tempera-
ture, which is related to the average junction temperature. Under reverse-bias conditions, when VE is
greater than VGEQmax. the chance of second breakdown is always present. This is a particular hazard
in timebase and converter applications.
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THE SOAR BOUNDARIES

The four limits just described form the boundaries of the Safe Operating ARea. Figure 5 shows a
SOAR plotted on a log-log grid. The right-hand boundary is formed by VcEQmax, Which extends up
to a collector current of about 300 mA. Above this point, as | is increased Vg must be reduced to
prevent second breakdown.

The upper boundary is formed by Igmax, Which extends to where the product of Igmax and Vg
equals the maximum allowable power dissipation. From this point I must be reduced with increasing
V¢E. thus forming the maximum power dissipation boundary. The maximum power dissipation
boundary normally intersects the second breakdown boundary at some point. However, for values of
Tmb above Tyhspec: Ptot max must be reduced (as shown by the broken line in Fig. 5), so that the
boundary of maximum power dissipation intersects the second breakdown boundary at a lower point.
With high values of Ty, the second breakdown boundary may be excluded altogether.

72730

100
Ie
(A I, limit
pad L Prot
10 . | limit
A
AN
N
\
\
second
=breakdown
L1 limit
\“// imi
1 A}
LY
\
Veg limit
||| (Vegomax!
0,11 -
10 Veg (V) 100

Fig. 5 A typical SOAR graph with boundaries named.

EXTENDING THE SOAR FOR SINGLE-SHOT AND REPETITIVE PULSED OPERATION

The data sheets for power transistors contain, apart from the d.c. SOAR, a set of curves that apply
under specific pulse conditions. These will cover some 90% of applications. In addition to these,
SOAR curves can be constructed by the circuit designer for specific operating conditions. The various
extensions dealt with below will refer to Figs 5,6 and 8.
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lcMmax

The extent to which the | boundary can be extended for pulse operation depends on pulse duration
and duty factor, the limit being Icpimax. Which applies at a duty factor of 0,01 and a pulse length of
20 ms or less. Together the | CpMmax @nd VCEQmax boundaries form a rectangle that in no circumstance
should be exceeded. Moreover, the rectangle may be reduced by further restrictions imposed by power
dissipation and second breakdown. The example shown in Fig. 6 is for an Ig\max of 12 Aand a
VCEOmax of 60 V.

102 7289357
Ic
(A)
ICMmax
10 E
— |
[ —— 'Cmax NG
AN N
NCTY
\\
1
\Y
\
\
VCEO max |HH
107" l | H
2
1 10 Ve (V) 10

Fig. 6 Maximum collector current and
collector-emitter voltage boundaries.
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Ptot max
The P¢ot max boundary given in the data sheet usually applies to:

Tmb =25°C; 6 = 0,01 and tp = arange of values, say, 5 us to 2 ms.
For any deviations from these values a new Pt max boundary must be constructed.
From
Tj max — Tmb .

PtotMmax = Zah b
j-m

Tj max is stated in the data sheets; Z, j.mp can be read from the curve, similar to Fig. 3, also given in
the data sheets. Thus Pyot Mmax €an be calculated and an appropriate boundary can be drawn in the
SOAR curve parallel to the Pyo¢ max line. An example will illustrate this. Assume:

Tj max = 150 °C; Tmb spec = 25 °C; tp = 0,2 ms and § = 0,1.
From Fig. 7, Zth j-mb = 0,42 K/W for the given values of t; and &.

150 — 80
PtotMmax = —g73 ~ = 166 W-

Thus from an arbitary point (say 8,3 A, 20 V) we can draw a line parallel to the Ptgt max line
(see Fig. 6).

3 7280198
Zthj-mb
(K/W)
§=1 Ren j-mb
+ =
2 "1 -t
Lt '4/ LA~
1 L =
et - >
0.7 1T A1 -’l
— - e al
v

le
\
\
L\
AN

el
= B2
:&Z— L 1 1;/ V1
e
o ':o’%bpa’
105 1074 1073 1072 107 1t (s) 10

Fig. 7 Transient thermal impedance for example.
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Second breakdown
The permissible extension to the second breakdown boundary is found with the aid of two multi-
plying factors:

My — the voltage multiplying factor

M) — the current multiplying factors.* ’ N

Curvesfor these two factors are given in the data sheets as functions of pulse time with duty factor as
parameter (see Fig. 8). .

100 7280197
My
£=0,01 +0,02{ 40,05
==
N4
— ~g
-—
— ——
O,T\‘ N ":
U |
021 i
05| | TTTTT—— g
1
0,01 0 1 tp (ms) 10
(a)
100 6} ﬂ 7ZBO|96__
00,
MI — 0.0> M
~| \
0,05 N
T \
10 01 I~
‘i, S
U
0.2 S
SN
05 “\‘\
_4-.‘-\\\ .
1 L
001 01 1 t, (ms) ' 10

(b)

Fig. 8 Second breakdown multiplying factors as a function
of pulse time, with duty factor as a parameter.

My is used to calculate the point on the VoEQmax boundary at which voltage derating must

commence as | increases. Similarly, M) is used to calculate the point on the Icpmax line at which
current derating must commence as Vg increases.

* Prior to 1973 My was known as Mgp (1) and M) as Mgp(v).
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Referring to Fig. 9,.where B is the point on the VogOmax boundary at which voltage derating
commences, B’ can be calculated by:

Ic(’) = () X M-
Similarly for I¢; although here A, the point on the I ¢ curve at which current derating commences, is

first determined by extending the second breakdown boundary to where the two would intersect if
Ptot max did not intervene. A’ is then given by

Vea(s') = Vee(A) X My.

7289356
Ic
(A) Ptot Mmax
(Tmb < 80°C)
|CMmax ¥
\ I
10 == ICcmax AN A=f rectangular pulse
—F1 _\ ""p';"‘\"_' operation
' e /\\\ A 8=0,1,tp=0,2ms
| Ptotmax K \ N
| (Tmp < 25°C) L ‘\\j
d.c.l \
operation 31‘
| \
\
—
\ =
By
VCEO max
- LI .
1 10 10 Vee (V) 10

Fig. 9 Construction of the pulse operating area.

An example is worked in Fig. 9 for tp= 0,2msand 6 =0,1.
From Fig. 8, My = 2,4 and M| = 7,3:

Ic(g)=022x73=16A
VCe(A)=183x2,4=31V.

These two points are then joined as in Fig. 9.
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PULSE TRAINS AND COMPOSITE WAVEFORMS

Straightforward techniques exist for calculating the thermal and second breakdown effects of pulse
trains and composite waveforms.

Thermal considerations

Consider a train of rectangular pulses as shown in Fig. 10. The junction will alternately heat and partly
cool until a steady-state temperature is reached as shown in the lower part of Fig. 10. To approximate
the final junction temperature only the effects of the first two or three pulses need be considered.

1
P
\J
<:tp->
fe—7—r | I
I R B e
power | I | ' X
I I I I I P »heat
+ + i —
. P
1 T 1A
- | l L ( X » cool
| | |
| |

|

AT,
> heat

> cool

7254036 2

Fig. 10 The heating effect of three equidistant, equal-magnitude
pulses. Tj av is the average junction temperature. P = 100 W,
th= 100 us; T=1msand 6 =0,1.
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Referring to Fig. 10, where P = 100 W, tp= 100 us and & = 0,1, the first pulse causes the junction to
heat up; at the end of the pulse it starts to cool down until the second pulse recommences the heating
cycle. We can replace the first pulse with a continuous heating pulse at tg and a continuous cooling
pulse starting at tq. Similarly for the second pulse, we can superimpose a continuous heating pulse
starting at t and a cooling pulse starting at t3. Repeating this for successive pulses allows us to
calculate T; for any point in the pulse train. For instance, the cumulative change in junction tempera-
ture at the end of the third pulse is:

ATj= ATh1 — ATgq + ATho — AT + AThg,

where the subscripts h and ¢ refer to heating and cooling respectively. With times taken from Fig. 10,
Th1=PZth(2,1 ms)
Th2=PZth(1,1 ms)
Th3 = PZth(0,1 ms)
and
Te1 = —PZth(2,0 ms)

Te2==PZth(1,0 ms)
Taking values for Zyy, from Fig. 11 we get

ATj=100(0,58 — 0,56 + 0,61 — 0,51 +0,32) = 34 °C.

102 72730394
(K/W) J 5=t =
T
10
1 i =
6=01 T
="
’f
1071
1072 s vy 3 —2 —1
10 10 10 10 10 1 tpls) 10
Fig. 11 Curve of Zy, j.mp = fltp).
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The same procedure can be used for long or continuous pulse trains, but calculating for a large number
of pulses is very tedious. A sufficiently close approximation can be made by calculating for two pulses,
assuming that the first is preceded by a continuous pulse of P4, as shown in Fig. 12. By this method

ATj = AThay + ATh1 — ATgq + ATho.

The calculations are then made as before. To remove any doubt as to the closeness of the approxima-
tion the effect of a third pulse can be calculated. Composite waveforms can be treated similarly: divide
the composite waveform into equivalent rectangular pulses and calculate the junction temperature

accordingly.

<«—— T ——>

Pay=0P
power
AT,
0
T
Tjnv
‘ Tamb

actual T;
ripple

Fig. 12.

7254038 2

Figure 13 shows the curfent, voltage and power waveforms of the out put transistor in a television
receiver vertical output stage. Pt has been divided into four equivalent rectangular parts having the

same peak values and energy content as the original waveform.
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Ptotav = P11 + P2bp + P363 + P4d4
= (16 x 0,003) + (13x 0,11) +
+ (5,2 x 0,66) + (40 x 0,0007)
= 4,936 W.

Assuming that the Ry, j.mp for the transistor is 2,5 K/W, the average rise in mounting base temperature
will be about 12,5 ©C,

Vee Ic
(V) (mA) Vee
500 250}
400 200 |
300 150} | | I,
200 100 | s
100 sof 7 TNl
o ol k |
I : scan
[ | Ppeak =40W
Lot | I tp=13|15
Pe | | |
(W) T I |
o | |
|[ } p—
| Ppeak=16W =
L peak= —
20 | tp=54ps
4 | Ppeak=13W
¥ tp=18Lms
10} Ppeak =5,2W
tp=111ms
0
30t
T |
(°c) t
20t
- | \ =
op L— [ e A
[ | | ! | I
+Tmb L 7273044
Fig. 13 Power waveforms showing their division into rectangular pulses
and the junction temperature variations which they cause.
13
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Using the same method as for pulse trains, peak temperatures at the end of each pulse can be calcul-
ated by

Ti-mb(t1) = PavRth j-mb — PavZth j-mb(16,1 ms) * P1Zth(16,1 ms)-
For the temperature at the end of the second pulse (tp) two further terms are added:
—P1Zth(16,04 ms) ¥ P2Zth(16,04 ms)-
For t3 yet another two terms:
—P3Zth(13,02 ms) + P4Zth(13,03 ms)-
For each successive pulse a negative term (end of the previous pulse) and a positive term (start of the
succeeding pulse) are added. Calculated temperatures are shown in Table 1: note that the highest

temperature is reached at the end of pulse 2 (t3). Even assuming a Ty of 100 ©C, Tj will remain
within the Tj max of 150 ©C specified for this transistor.

TABLE 1 Calculated temperatures for the power waveform of Fig. 13.

time i3] %) 3 tq t5 tg(ts)
ATjmb 8,54 11,34 18,1 12,76 123 8,54 oc

EXAMPLE OF A SOAR CALCULATION

To illustrate the foregoing we will take the example of a BU426A transistor operating in a 200 W
switched-mode power supply (SMPS).

Waveforms of collector current, collector-emitter voltage and power dissipation are shown in Figs 14,
15 and 16. These are translated into an equivalent rectangular pulse train in Fig. 17. This will enable
us to calculate peak junction temperature at any instant.

7289362 7289361
conslsanafsacnfecaa]ens ':.... .o VCE
VCE NIED 200V/div.
200 V/div. l:/ .
i ; y
HHHHH - el 1 A/div.
. D\
E ‘c i/ 'c
: 1A/div +/ 1 A/div.
£ :
"'::"“’ Al AR AR RS LA A CEETS EERY PR T REY A0 XX EEXEI ERETRY PRI PR VCE
200V /dw.
5us/div. 0,2 us/div.
Fig. 14 Collector-current and collector-emitter Fig. 15 Waveforms during turn-on and turn-off
voltage waveforms of a BU426A transistor in a (lower part).

200 W SMPS.
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The duration of this equivalent pulse train is then given by

Pt xT 1
,=________ot;3v and §' = 2.
p P T
First, from Fig. 17, heating and cooling pulses are plotted as in Fig. 18. Parameters are then tabulated
as shown:

Pturn-on = 66W Psat = 10W Pturn-off = 56 W

tpon = 08us thsat = 2.2us tp off = 0,6 us

don =0,04 bgat =011 Soff =0,03
turn-on saturation turn-off 7289363

power loss power loss  power loss

~
K9

H +H+

R

Fig. 16 Power loss and resultant rectangular
power pulses.

|
|
I
% | %
| %
Pon : ] Pturn-off Pon
| |
| |
o
| Psat |
tpon i1 tpsat | : : tpoff i ta
— |- — | 1
< T . Fig. 17.
1 N
R -
heatin
o [, "o
! 1 lPturn-off tp3 (14,4 us) I
[_Psat Tp1 (18.8us)
| Psat tp2 (16,6us)
| Pturn-off tp4 (13,8us)
1
cooling Fig. 18.
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From Fig. 17 we can determine 6p and tp for each condition and from the BU426 data sheets the
relevant Zy.

p1 p2 p3 p4 pb unit
t 18,8 16,6 14,4 13,8 0,8 us
) 0,94 0,83 0,72 0,7 0,04
Zih 1,05 0,95 0,85 0,8 0,06 K/W

From
ATJ' =ATh1 — ATg1 + ATho — ATe2 + ATh3

ATj.mb(ta) = (Psat X Zth(tp1)) — (Psat X Zth(tp2)) +
+ (Pturn-off X Zth(tp3)) — (Pturn-off X Zth(tp4)) + (Pon X Zth(tp on))
ATj.mb(ta) = 10(1,05 — 0,95) + 56(0,83 — 0,8) + 66(0,06) = 7,76 K.

Thus, at time t, the peak junction temperature is 7,f6 K higher than the average mounting base
temperature. The ATj_mb arising from the other power pulses can be calculated in the same way.

Average mounting base temperature depends on the size of the heatsink, ambient temperature
(T,) and average dissipation.

From
Ptotav = P11+ P2d2 + P363 + P4d4
Ptotav = 8on X Pon + 8sat X Psat + turn-off X Poff
=0,04x66+0,11 x 10+ 0,03x 56 =5,4 W.

Assuming a maximum mounting base temperature of 100 ©C and an ambient temperature of 60 °C
the thermal resistance of the heatsink required will be

Tmb—Ta _100—60
Rth mb-a = ot B4 7,4 K/W.

If this is the case, the peak junction temperature at the end of the turn-on power pulse will be
107,76 ©C, which is well within the maximum allowable junction temperature of 150 °C.

The pulse SOAR can be calculated using M;, My and Z41, factors as described earlier. The turn-on,
saturation and turn-off power puises should be combined into a single pulse of amplitude P’ equal
to the highest amplitude power pulse (here, Pyp) and duration t;'j.

Ptot av= P'=66 W.

=54
66

t;)+ §'T=1,64us.

8 =0,082.

From the BU426A data, for this power pulse Zy j-mb = 0,10 K/W; M| = 12; My = 7,5;
Vee(a)=7.5x12=90V; Igp) =12 x 40 = 480 mA.
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Ptot max =

Ti—Tmb _ 150 — 100

=500 W.
Zthj-mb’ 0,1

The relevant pulse SOAR is shown in Fig. 19, in which the operating point for the full cycle has also
been plotted. It can be seen that it remains well within the SOAR.

Fig.
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19 Safe Operating ARea BU426A at T < 73 °C. .
Region of permissible d.c. operation.
Permissible extension for repetitive pulse operation.

Area of permissible operation during turn-on in single-transistor converters, provided
Rge <100 Q and tp < 0,6 us.

Repetitive pulse operation in this region is permissible, provided Vgg'<<0 and tp <2ms.

Ptot max and Ppeak max lines.
Second-breakdown limits (independent of temperature).
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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’ aq and b2.

z a, —_— 4—'02
-3
— —»b
z, P nsii 2z,
~ Vs1
ooV e Vig
17 = 2% =
ZO Z0
\% v
bl - rl b2 - r2
VZg, VZ,

Vs2 .

7265646.1

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

connected.
Vi = incident voltage

Vy = reflected (generated) voltage

‘l'he four -pole equations for s-parameters are:

bl = 81181 t 51222
by = sgya1 + 82239

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

by
SI =Sll =-aTI
by
sr: 12-5;
by
S¢ = Sa1 =g;
by
So = S22 =5

a =0
a; =0
agp =0
a; =0

1) The squares of these quantities have the dimension of power.
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~ S-PARAMETERS

The s-parameters can be named and expressed as follows: .

§i % 8117 Input reflection coefficient. \

The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Zy = Z, and Vgg = 0.

s. = 819 = Reverse transmission coefficient.
The complex ratio of the generated wave at the input and the incident wave at

the output, under the conditions Zg = Z0 and Vg1 = 0.

Sg =891 = 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 Vg, =

= 899 = Output reflection coefficient,
The complex ratio of the reflected wave and the incident wave at the output,

under the conditions Zg = Z, and Vg = 0.

S0
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TAPE

TO-92 VARIANT TRANSISTORS ON TAPE

MECHANICAL DATA
Fig. 1 (see table below).

Dimensions in mm

G
N

-~ A ip) Ah-rrt-Ah
' N i tie il
A v h
+H
4 !
H, [ . W,
T [ ]
Ho P T [ T [}
l L 3 LI ] B R } ; W0 W1
I 1oL
| N A\ '
i . @4 ’ AN ]\/ v (N V[V
1 ]
Fy ! F2 "l DOL‘ 7275998.2 =t
- Fle R
-y e
«— Py —
Specifications
Item Symbol - Remarks
min. nom. | max. |tol.
Body width A1 4,0 4,8
Body height A 48 5,2
Body thickness T 39 4,2
Pitch of component P 12,7 +1
Feed hole pitch Py 12,7 +0,3 | Cumulative pitch error
1,0 mm/20 pitch
Feed hole centre to To be measured at
component centre P2 6,35 £04 bottom of clinch
+
Distance between outer leads | F 5,08 _gg
Component alignment Ah 0 1 At centre of body
Tape width w 18 +0,56
Hold-down tape width Wo 6 +0,2
" +0,7
Hole position Wi 9 ~05
Hold-down tape position Wo 05 +0,2
Lead wire clinch height Ho 16 +0,5
Component height H1 32,25
Length of snipped leads L 11,0
Feed hole diameter Do 4 +0,2
Total tape thickness t 1,2 t1 0,3-0,6
. +0,4
Lead-to-lead distance F1.Fo 2,54 ~01
Clinch height Ho 3
Pull-out force (p) 6N

RgRRERR
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PACKING

The transistors are supplied on tape in boxes (ammopack) or on reels. The number per box or reel is

1600. > <55 max round or octogonal

215
min

2360 ¥
max *

-+ [+ 55max

0340

max (27

m packing label

} detail A

IR
o O O O

7286091

direction of unreeling —»

Fig. 2 Dimensions (in mm) of reel and box.

DROPOUTS ' '

A maximum of 0,5% of the specified number of transistors in each packing may be missing. Up to 3
consecutive components may be missing provided the gap is followed by 6 consecutive components.
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TO-92 variant transistors on tape i TAPE

TAPE SPLICING

Slice the carrier tape on the back and/or front so that the feed hole pitch (P) is maintained (see Fig. 3).

I

ooogooo

7286090

30 min

Fig. 3 Jointing tape with splicing patch.

November 1981
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l L BC107 to 109
[ —)

©

AF. SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in TO-18 metal envelopes with the collector connected to the case.

The BC107 is primarily intended for use in driver stages of audio amplifiers and in signal processing

circuits of television receivers.

The BC108 is suitable for multitude of low-voltage applications e.g. driver stages or audio preamplifiers
and in signal processing circuits of television receivers.

The BC109 is primarily intended for low-noise input stages in tape recorders, hi-fi amplifiers and other

audio-frequency equipment.

QUICK REFERENCE DATA

BC107 | BC108 | BC109
Collector-emitter voltage (Vg = 0) VCgs  max. 50 30 30 V
Collector-emitter voltage (open base) Vceo  max. 45 20 20 V
Collector current (peak value) lcm max. 200 200 200 mA
Total power dissipation
up to Tamp =25 °C Piot max. 300 300 300 mw
Junction temperature T max. 175 175 175 ©C
_si i . = 95 O,
Srr}allflgnakc:.u\l;rent_gz;r:/i'5 1 k2: C . > 125 125 240
C=emAIVCE=D Vil =TkHz fe < 500 900 900
Transition frequency at f = 35 MHz
Ic=10mA; Vg =5V fr typ. 300 300 300 MHz
Noise figure at Rg = 2 kQ ) [
Ic =200 pA; Vg =5V smer
= typ. - — 14 dB —
f=30 Hz to 15 kHz F < _ _ 40 dB —
f=1kHz; B=200 Hz F typ. 2 2 1,2 dB '
- -
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.
Collector connected
to case
1,1
rﬁasx < 45° ]
IN‘
I — V0,51
\/( 48 Amax
117 max
max v

Accessories: 56246 (distance disc).

L— 53 —>|4— 12,7min —»

max

& Products approved to CECC 50 002-076/078, available on request.

7269420,

-+
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BC107 to 109

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

Voltages BC107 |BC108 | BC109
Collector-base voltage (open emitter) Vceo /ma);. 50 30 30 V
Collector -emitter voltage (VBE =0) Vcgs max. 50 30 30 V
Collector -emitter voltage (open base) VCcgo max. 45 20 20 V
Emitter -base voltage (open collector) VEgo max. 6 5 5 V
Currents

Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) IcMm max. 200 mA
Emitter current (peak value) -IgM =~ max. 200 mA
Base current (peak value) IBM max. 200 mA

Power dissipation

Total power dissipation up to Ty =25°C Piot max. 300 mW
Temperatures N

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

From junction to ambient in free air Rth j-a = 0.5 °C/mW
From junction to case Rthj-c = 0.2 OC/mW
CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

Ig = 0; Vgp = 20 V3 Tj = 150 °C Icpo < 15 pA

Base-emitter voltage 1)

2mA; Vg =5V VBE

typ. 620 mV
550 to 700 mV

10 mA; VGg =5 V Vpg < 770 mV

Ic

n

Ic

D) VgE decreases by about 2 mV/°C with increasing temperature.

2 . November 1968



BC107 to 109

CHARACTERISTICS (continued)

Saturation voltages 1)

Tj = 25 OC unless otherwise specified

typ. 90 mV
Ic= 10 mA; Ig = 0.5 mA VCEsat J° 250 v
VBEsat typ. 700 mV
typ. 200 mV
Ic =100 mA; Ig = S mA VCEsat <yp 600 mV
VBEsat typ. 900 mV
Knee voltage
I~ = 10 mA; Ig = value for which
Ic = 11 mA at VGE = 1V v typ. 300 mV
c =l mAatVCE CEK < 600 mv
Ic
(mA) I
Y S
10— |
| |
| |
! |
! |
| i
|
| I
| l
VCEK 1 VCE (V)
7204802
Collector capacitance at f = 1 MHz
t 2.5 pF
Ig =1 =0; VG = 10 V Ce P P SF
Emitter capacitance at f = 1 MHz
Ic=1c =0; Vgg = 0.5V Ce typ. 9 pF
Transition frequency at f = 35 MHz
Ic =10 mA; Vcg =5V fT typ. 300 MHz
Small signal current gain at f = 1 kHz BC107 | BC108 |BC109
> 125 125 240
Ic =2mA; Ve =5V Bfe <~ 500 | 900 | 900
Noise figure at Rg = 2 kQ
Ic =200 pA; Vg =5V
f = 30 Hz to 15 kHz FooIP e
- ‘R - typ. 2 2 1.2 dB
f=1kHz; B =200 Hz F - 10 10 4 dB

1) Vgggat decreases by about 1.7 mV/OC with increasing temperature.

November 1968



BC107 to 109

CHARACTERISTICS (continued)

D.C. current gain

Ic =10uA; Ve =5V

Ic=2mA; VCE =5V

Tj = 25 OC unless otherwise specified

hFE

hFE

h parameters at f = 1 kHz (common emitter)

IC=2mA;VCE=5V

Input impedance
Reverse voltage transfer ratio

Small signal current gain

Output admittance

hie
hre

hte

BC107A | BC107B |BC108C
BC108A | BC108B |BC109C
BC109B

> 40 100

typ. 90 150 270

> 110 200 420

typ. 180 290 520

< 220 450 800

> 1.6 3.2 6 k&
typ. 2.7 4.5 8.7 kQ
< 4.5 8.5 15 kQ
typ. 1.5 2 3 10-4
> 125 240 450

typ. 220 330 600

< 260 500 900 -
typ. 18 30 60 uQ~l
< 30 60 110wl

November 1968



BC107 to109

Typical behaviour of collector current versus collector-emitter voltage

7208547 7208560
150 T[=25°C ® Tj=25°C
Ic Ic [
(mA) (mA) 1g=150
125uA
100 w L GBI 4 i
Q‘bjazr\@i)/ qeng\? 1 :
AW A A
j“l\g) // an B i _‘9‘,‘:‘_
A A0 o | R
A | 754
50 AR AR S, T
ot T
7 - SuA
100pA 17
A B0LA / 2507
P | N /R
7 Y
0 0"
0 2 VW) 4 0 05 Veg) 1

Typical behaviour of collector current
versus collector-emitter voltage

7208546 2 7208550
8T 2500 Ty 10 :
: e / =
I B (mA) T —
(mA) L= IS =
10 bt
4 660V ;
ot ] ,’
f
630mV, 1 : "
\
2 ?Zloim 'I II Base-emitter
‘.51&@:" 107 / voltage versus
600mV 1 1 collector current]
TT ] : VCE=5V
S6omy. , Tj=25°C
i ' LT
0 TT11 102 |
0 8 Veg V) 10 Ta00 600 800 Vgg(mV)1000

November 1968 \ 5



BC107t0109

102 7208556.1

Base current versus [l == BC107A
I |collector current T BC108A
(mA)| YCE=BV Hit - 1 [ 1 R
T;j =25°C -
| ST
10 A&
7
v/ 4
A 7
- 1 /| /
i /"I 7
! 9 i
! z///r [
w/ 7 ; I
107 / |
=TT T T -
o I i |
1072 107! 1 10 102 10° 1g (pA) 10“
10% = 72085581
Base current versus BC107B
I¢ |collector current BC108B
(mA) Veg =5V - - ‘Cg BC109B
MAN T Z250°C - PP
10 . SIS
=+ == it
yal
/
K1)k
ey,
1 A
o4 as
7/ _J
4 /j Aol
g
107! 4 e
102 —2 -1 2 3 4
10 10 1 10 10 10° Ig (nA) 10

6 ll - November 1968



BC107t0109
102 7208557.1
Base current versus BC108 C
Ic |collector current BC10SC
(mA) Vcg =5V p\S
Tj =25°C S A/:"
10 4<\\/L/ 9
7
7
4, ¢
4
1 V4
73
Py
A 1
: /y
10-1 ///1/
107 -2 —1 2 3 4
10 10 1 10 10 10° Ig (MA)10
7208548 208549
IE=Ie=0 Ic=1.=0
f =1MHz f =1MHz
8 Tj =25°C 20 Tj = 25°C
CC Ce
(pF) (pF)
6 15
4 10
N N
N N
i Ll typ|
2 5 S typ)
0 0
0 10 20 Vcg(V) 30 0 2 4 Veg(V) 6

November (268 ! \ ' ‘ } 7



BC107 to109

7208555

800 Tj =25°C
typical values
bre
{ BC108CH
600 BC109CH
400 == BC107BF
—1J BC108BF
BC109BH
— 1
& { BC107AH
200 = BC108AH
0 -2 -1 2
10 : 10 Ic (mA) 10
720856
600 Veg=5V
fr Tj =25°C
(MHz) f =35MH2]
400
typ
200
/,
P
L~
1
0
0.1 1 10 Ic (mA) 100

November 1968



BC107 to109

Typical behaviour of base current
versus junction temperature

10* Veg <5V et
I
(HA)
103
~ IC: 1 mA
1 2
0 OmA
N
10 Sk
.I N
0.1mA
N
107 e
10.0Tm
1072 !
-50 0 50 100 T;j(°C)150

November 1968 ” H 9



BC107to109
7208544 7208545
0 7 T
10 Ic/1g=20 He H oA
Ic Tj=25°C 200 O S
(mA) NG
VCEsat 4
] (mV) 74
100 2L 150 A- L/
\0“‘,#
A LA\
100F#F i
10 ,/
: 50 Ic/Ig=20 H
typical valuesH
1 0
0 100 200 300 =50 0 50 Tj (°C) 100
VCEsat (MV)
6 7209769
Tc =0.2mA BC109
F Veg =5V
— B~ =200Hz
— 'I'J =25°C
4
2
0 -
01 1 10  (kHz) 100
10 H H November 1968



BC107to0109

Curves of constant noise figure

102 7209767
typical values BC109
Ic Vce=05 to 10V
¥ =1kHz
(mA) B =200Hz
T =25°C
10 . —
Il{ i N =
/ N\ h
a ™N N N
/ ™\
1 / . b .\‘ N \‘
= S
\ N AN
\ AN 3 \"\\
\ 2
AV \ X
“G’O': @
\ 2SN
\ AN
\ %) \
10'2 \\ \\ \
10 1 .10 102 10° 104 Rg (k1) 10°
102 . 7209768
typical values -—BC109
IC VCE=O.5 to 10V
) =10kHz
(mA) = 200Hz
T =25°C
10 o
= ‘\\
/ L AN
N\‘ \\
1 / \\. \\ \‘
NN
3 \\0 P S
107 \ NN
\ })Y
‘\6(\)'\
\ NN
\ \\
162 “ N
1077 1 10 102 10° 10* Rg (k) 10°

November 1968 ” ll 11



BC107to109
10° 7208551
y 4 BC108C ¥ =1kHz
h BC109C Tj=25°C
e
BC107B typical valuesHT
(k) Z{BC1OBB typical values
BC109B
1 BC107 A
102 2 3L B8 82A
3
N\
NN
N Wi
0 Ny ‘VCE': oV
1N
1 P,
19,9 ;
Vees5YT NRN
N TN
, N
1072 107" 1 : 0 IcmA) 102
‘ 7208559
1000 "—785¢
£ -T“(HZ
hee typical values Veg=10Y
500 P auill >
/ L~
400 'J/ 10V
v/ 1
300 sc10ec 1A ] T 5V
BC109C =
/’:/ 10V
BC1078 )| A I
: BC108B ¢ T 5V
200 BC109B =
,.//
BC107A 1=
BC108A
100 —
10 107! 1 Ic (mA) 10

12 November 1968



BC107to109

103 7208553
1{BC108C T =1kHz
h BC109 C L
re BC107 B e
(10%) 2 {80108 B ypical values
BC109 B
BC107 A
102 34 BEI874
2
> NN
\\N
10 7§ | Veg=5v
\\\\‘\
% N
NN
Vee=10V N \\
1 _ 2
° © ! 10 Ic (mA) 10
10° 7208554
Vcg=5to 10V
h f =1kHz
> Tj=25°C [BCIo8C
(wa™ typical values ,'ﬂ BCI?Q(I:
IE
/A
! Z BC109B
> BC107A
SN BC108A
L i
____-, - -
10 ""//P [_,q-/
1— - 2
10 10 1 o Te ) 1

November 1968 \ I



BC107 to 109

10* 7209795.)
transient thermal resistance from junction to ambient versus H
Zih a pulse durationf
(°C/w)
10° g? i
&Elg,.c
—105
| 1] I —:::
o 102l =z
==nik -
- -
L1 305 T
111 ] )
002 7 ]
0% m t t
0 ‘ o=
T
1 | LI I - 3
0 105 10% 1103 10?2 107! 1 10 102 t(s) 10

14 . H Mareh 125G
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SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a miniature plastic envelope designed for hearing aids, watches, etc.

P-N-P complement is BC200.

QUICK REFERENCE DATA

BC146/01 | BC146/02 | BC146/03
Collector-base voltage (open emitter) Voo — max. 20 20 20 \
Collector-emitter voltage (open base) ~ Vggg  max. 20 20 20 \
Collector current (d.c.) Ic max. 50 50 50 mA
Total power dissipation
up to Tamp = 45 °C Ptot max. 50 50 50 mw
Junction temperature Tj max. 125 125 125 oC
D.C. current gain
> 80 140 280
lc=02mA;Vee=05V hFE < 200 350 550
Noise figure at Rg =2 k&
Ic=0,2mA; Vg =5V
e typ. 2 15 2 dB
Bandwidth: f =30 Hz to 15 kHz F < _ 40 _ dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-42.
-
dot
0,6
+t Y " Vo029
max
..._+. 1’8max 1% 1 | 4
- + *
- 06 —+11,8maxlé—— 12min ——| 72866051
-

Coloured dot on top of the black body indicates hgg group:
BC146/01 red
BC146/02 vyellow
BC146/03 green

October 1979



BCi46

il

MOUNTING INSTRUCTIONS

To avoid damaging the transistor, welded or soldered connections must be made
with care; the following general recommendations should be observed:

1. The temperature of the soldering iron must be less than 250 °C and the. soldering
time less than 3 seconds at a lead length of not less than 1,5 mm.

o

used.

. To keep the heat capacity low, the smallest possible amount of solder should be

3. If the plastic capsule of the transistor makes contact with any other structure,
care must be taken that its temperature never exceeds 125 °C.

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

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)

Power dissipation

Total power dissipation up to Tamp = 45 °C

Temperature

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VeBo
VcEOo
VEBO

Ic
Icm

Prot

stg

Reh j-a

max. 20
max. 20
max. 4
max. 50
max. 50
max. 50

-65 to +125
max. 125
= 1,6

<

mA
mA

mWw

oc
e

oC/mwW

August 1978



CHARACTERISTICS

Base-emitter voltage

Tj = 25 OC unless otherwise specified

Ic=0,2mA; Vcg =0,5V VBE typ. 570 mV
Ic= 2mA;Vgg= 1V VBE typ. 630 mV
Knee voltage
Ic = 2 mA; Ig = value for which
Ic=22mAat Vocg =1V VCEK typ. 180 mV
Ic
(mA) Ig
22 f———== ,
2 - |
|
. } i
! I
I |
' |
: : 7273351
| ]
Veek 1 Vee (V)
Collector capacitance at f = 1 MHz
Ig=1e=0;Vgg =5V Ce typ. 4 pF
Transition frequency
Ic=2mA; Vgg =5V fT typ. 150 MHz
D.C. current gain BC146 /01 /02 /03 -
_ ) B ' typ. 115 220 380 =
Ig=0,2mA; Ve =0,5V BFE  §010200 | 140 to 350 | 280 to 550 =
Ic= 2mA;Vcg= 1V hpr > 100 140 280
Noise figure
Ic=0,2mA; Vcg =5V
Rg =2 kQ
- e typ. 2 1,5 2 dB
Bandwidth: f = 30 Hz to 15 kHz F It 4 - dB
h parameters at f =1 kHz
IC =0,2mA; VCE =0,5V
Input impedance hije typ. 20 30 45 kQ
Reverse voltage transfer ratio hye typ. 15 25 40 1074
Small-signal current gain hfe typ. 130 220 380
Output admittance hpe typ. 15 20 35 pA/vV
August 1975 H 3



BCl146
102 72092704
base current versus collector current
I Veg=3V
(mA) Tj =25°C i’ d
typical values A a
" /A
Il: - V4
7
A/
: o
,Il 4
(VA
Vi y
L/
-1 S LY
10 ‘0\0 Q:\?@
Ve A
o/
/4
o2 /|
1073 1072 107" 1 10 10 I1g(uA) 103
72092714
600 VeE =3V { 1 I
T =25°C o2 -
hee typical values 3"\"‘6I -
P
/
P
400 <
’f ’OJ—
A -
i ] v 1-
200 o
1
e =t
A S
0L— - 2
1072 107! 1 10 Ic (mA) 10

4 August 1975



BCl146

60 7209272
base-emitter voltage versus |
I¢|coltector current
mA [TTTTT
( )__ Vcg=3V
T =25°C typ

40

20

0 /
0 500 Vgg(mv) 1000

August 1975 l I ‘ I ’ 5






BC177 to 179

AF. SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in TO-18 metal envelopes with the collector connected to the case.

The BC177 is a high-voltage type and primarily intended for use in driver stages of audio amplifiers
and in signal processing circuits of television receivers.

The BC178 is suitable for a multitude of low-voltage applications e.g. driver stages or audio preampli-
fiers and in signal processing circuits of television receivers.

The BC179 is primarily intended for low-noise input stages in tape recorders, hi-fi amplifiers and other

audio-frequency equipment.

Moreover, they are intended as complementary types for the BC107, BC108 and BC109.

QUICK REFERENCE DATA

Collector-emitter voltage (+ Vgg = 1 V)
Collector-emitter voltage (open base)
Collector current (peak value)
Total power dissipation
up to Tamp =25 °C
Junction temperature
Srall-signal current gain at Tj =250C
—lc=2mA; -Vcg=5V;f=1kHz
Transition frequency at f = 35 MHz
—lc=10mA; -Vcg =5V
Noise figure at Rg = 2 k2
—lg =200 uA; -Vcg =5V
f=230 Hz to 15 kHz

f=1kHz; B=200 Hz

BC177 | BC178 | BC179

—-VCEX max. 50 30 25
-VGCEO max. 45 25 20
—lcm max. 200 200 200
Ptot max. 300 300 300
Ti max. 175 175 175
h > 75 75 125
fe < 260 500 500
fr typ. 150 150 150
E typ. - - 1,2
< - — 4,0

F < 10 10 4,0

mA

mW
‘o

MHz

dB
dB

dB

MECHANICAL DATA

Fig. 1 TO-18.
Collector
connected ,1',1& < 450"

to case I\

Accessories: 56246 (distance disc).

Dimensions in mm

A *0,51
48 +mox
max

i

' 5 3 | 1
< 93 »pla— min —»
max 12,7min
72694201

W (July 1979



BC177t0179

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

Voltages BC177|BC178|BC179
Collector-base voltage (open emitter) -VCBO ’ max. 50 30 (25 V
Collector-emitter voltage (+Vgg = 1V) -VCEX max 50 30 (25 V
Collector -emitter voltage (open base) -VCEO max. 45 25 (20 V
Emitter-base voltage (open collector) ~-VEBO max. 5 5 5V
Currents

Collector current (d.c.) -Ic max. 100 mA
Collector current (peak value) -IcMm max. 200 mA
Emitter current (peak value) Igm max. 200 mA

Power dissipation

Total power dissipation up to Tamp = 25 °C Ptot max. 300 mW

Temperatures

Storage temperature Tstg -65 to +175 oC
Junction temperature Tj ' max. 175 oC
THERMAL RESISTANCE
From junction to ambient in free air Rth j~a = 0.5 0C/mW
From junction to case Rth j-c = 0.2 oC/mW
CHARACTERISTICS
Collector cut-off current
- typ. 1 nA
= LR = . s = o] -
Ig=0 ; =VCB =20 V; T 25 0C IcBO o 100 nA
Ty = 150 oC -IcBO < 10 pA
Base-emitter voltage 1)
typ 650 mV

- = t - = s1s = 0 - )
Ic = 2mA; =VCg = 5 V;Tj=25°C VBE 600 to 750 mV

l) ~-Vpg decreases by about 2 mV/0C with increasing temperature.

2 November 1968



BC177t0179

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
Saturation voltages
~In = © n = _ typ. 75«mV
Ic = 10 mA; -Ig = 0.5 mA VCEsat < 300 mv
~VBEsat typ. 700 mV
-Ic =100 mA; -I[g = 5mA -VCEsat typ. 250 mV
~VBEsat typ. 850 mV
Knee voltage
-Ic = 10 mA; -Ig = value for which v 250 mV
-Ic= llmAat-Vgg=1YV CEK 600 mV
(mA) -1
| S—— B
10— I
| |
| |
| |
! |
! I
I |
| |
Collector capacitance at f = 1 MHz
Ig=1g=0; -Vgg=10V Ce typ. 4.0 pF
Transition frequency at £ = 35 MHz —
-Ic= 10mA; -VCg =5V gy typ. 150 MHz —
Small signal current gain at f = 1 kHz . BC177|BC178|BC179
_ . _ > 75 75 125
-Ig= 2mA; -VCg =5V hfe < 260 500 500
Noise figure at Rg = 2 kQ
-Ic =200 pA; -VCg =5V
- typ. 1.2 dB
f 30 Hz to 15 kHz F < 4 @B
= ‘B = typ. 2 2 1 dB
£ 1 kHz; B = 200 Hz F It 10 10 4 B
November 1968 3



BC177t0179

CHARACTERISTICS (continued) BC177 | BC178A | BC178B

D.C. current gain BC179A | BC179B
-Ic=2mA; -VCE =5V hFE typ. 140 180 290
Small signal current gain at f = 1 kHz
> 75 125 240
“lc=2mA; -VCE =5V e < 260 | 260 | 500

4 November 1968



BC177 to 179

150 7209675
base -emitter voltage versus [
—I~|collector current

(mA) ~Veg=5V
T =25°C
LTI
EEE
100 min typ—max

50

L

I 14
oAy
0 500 —Vgg(mv)1000

Typical behaviour of collector current versus collector-emitter voltage

7209670 7208485
:5 T=25C | T 150 T=25°C
-Ic — -
(mA) ~1g=00uA I
L ot (mA)
70uA " IB:‘O??“I"
L ni imp= <anEn 1002 8000A
14 anp» 600uAH]
50pA 7 e~ { | ]
=1 J
4005A
p)
!
5 30pA] 50 =
200pA
A -
U -
- =
i QuA (T 1008
P 5
Y 1
o lZ i 0 11T
0 V() 0 10 —Vog(V) 20

November 1968 5



BC177 to 179
10 7208483
Base current versus collector current
-Ic =Veg=5V
T =25°C V.4
(mA) : sl L L]
typical values % F{BC178A ; BC179A
10 | Bci77 :
BC178 B; BC179 BLA
4
7
4‘//
: // N/
I 7
Y,
107 .4
-
7
7
1072 tl/
1072 107! 1 10 102 10% -1g(uA) 10*
7208480
T =25°C
400 typical values
hre :
300
)=
K ec'ﬂ —I
R e =
200 5
.aCYV] e
Il
111
100 A
—
0 — ‘ 2
102 107! 1 10 -Ic(mA) 10
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BC177 t0179

H-Ic =20 i 1€ 20 y A
-IcH1B typ -IcHIB typ
(ma)I=2s°C [ (may [ §=28°C ]
N [
/ '
10 / 10
J i
1 1 ' S
107 10"
0 100 200 300 600 800 1000
~VCEsat(mV) ~VBEsat(mV)
3 7208478 7209676
10 -VCE = 5V 300 1cal behaviour of the transition]
—IB fT frequency versus collector current
(bA) T =T~ =50mA| (MH2) % \[ %T‘ { i T : e
~Vcg=5V =
102' Ti =25°C I o
= OmAl 200 i
L 1
10 =
7 T
TP TMA
100
155
0ImA
107'L 0
-50 0 100 'lj(°C) 200 0 50 -Ic(mA) 100
Typical behaviour of base current
versus junction temperature
November 1968 | | ‘ 7




BC177 to 179

15

7209697

f =1Ml;lz
Ce Tj=25°C
(pF)
10
5 T~ - fj (o
0 L
0 5 -Vcg(V) 10
6 7209698
-Ic =02mA BC179
F VCe =5V
(dB) Rg =2k
T =25°C
4
2
N
T ———
typ
0= 2
10 1 10 f(kHz) 10

November 1968



BC177 to 179

Curves of constant noise figure

2 7209711
10 BC179)
i
m
10 = Ve =05 to 10V
N S f =1kHz
7 . B =200Hz
1 LI N T, =25°C
1 \\ A\\ " typical values
~ ==4
N \"79 N
7S N0,
‘?b’ N [T
10" N
AN
‘ N
\
10° ] :
107! 10 102 103 104 Rg (k) 10°
2 7209712
10 BC179
_Ic
(mA)
= og=05 toTOVE
N ~~\ ¥ =10kHz
N B =200Hz
N N T, =25°C
1 \. N N <‘\\ typical values
S (@
IR
A
107! “o\'@ \ P\
LY A
\‘ A,
\ N
07 L
107 10 102 10° 10* Rg(kn) 10°
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BC177 to 179

102 7209695

typlcal values

Pie A

= Z
(k) - i) 3

\\
N
10
R
RN
\\

1 SNNWNBC1788;BC179BL
BC178A;BC179A 1
8C¢177

10”
1072 1077 1 10 -Ic(mA) 10?
- . . 7209696
hee BC1768; BC179B
— 300 —= uE typical values
e ' — . -Vegp=5V
o T CE
- = f =1kHz
= T, =256°C
BC178A;BC179A
e
200 —
— BC177
100
01 1 -Ic(mA) 10
10
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BC177 to 179

10 7209694
typical values
hre Ve =
=4 f =1kHZ
(107 ~ T, =26°C
N \\\
\ \\
10
AN
AN
N

10" ,
10-2 - 10! 1 10 -Ic(mA) 10
103 7209693
typical values
hoe ~VCE=
Z f =1kHz
(Hop) T =25°C
JBC1768; BCT798 | —
//4BC178A:BCT79A —
1 ABCTTT —
102 Wals
- 7.
'/
»
//
10
! - - 2
1072 10~ 1 0 -Ic(mA) 10
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BCi177 to 179

10% 72096991
Tam: transient thermal resistance from junction i
thj-a to ambient versus pulse duration i
(°C/W) hllr i HI
10° UJ
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BC200

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a miniature plastic envelope designed for hearing aids, watches, etc.
N-P-N complement is BC146.

QUICK REFERENCE DATA

BC200/01 | BC200/02 | BC200/03

Collector-base voltage (open emitter) —Vggo — max. 20 20 20 \
Collector-emitter voltage (open base) —Vcgog max. 20 20 20 \
Collector current (d.c.) —I¢ max. 50 50 50 mA
Total power dissipation

up to Tamp =45 °C Ptot max. 50 50 50 mW
Junction temperature Tj max. 125 125 125 oC
D.C. current gain

~lc=02mA;-Vce=05V hFE 2 108 200 o

Noise figure at Rg = 2 k2
=lc=02mA; -Vgg=5V

. el typ. 2 1,5 2 dB
Bandiwtdh: f= 30 Hz to 15 kHz F < _ 40 _ dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-42.
-
dot
0,6
¥ AL\ . —Yo,20
max
—+  18max 11 y 4
——+ * [
L 0,6 —»1,8maxl< 12 min ————| 7266605.1
0 -<t—
0,6

Coloured dot on top of the black body indicates hgg group:

BC200/01 red
BC200/02 yellow
BC200/03 green

The flat side is blue to distinguish from BC146.

October 1979



BC200

MOUNTING INSTRUCTIONS

To avoid damaging the transistor, welded or soldered connections must be made with

care; the following general recommendations should be observed:

1. The temperature of the soldering iron must be less than 250 °C and the soldering
time less than 3 seconds at a lead length of not less than 1,5 mm.

2. To keep the heat capacity low, the smallest possible amount of solder should be used.

3. If the plastic capsule of the transistor makes contact with any other structure, care

must be taken that its temperature never exceeds 125 OC.

-

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

Voltages

Collector -base voltage (open emitter) ~=VcBo max. 20 V
Collector -emitter voltage (open base) -VcEo max. 20 V
Emitter-base voltage (open collector) -VEBO max. 5 Vv
Currents

Collector current (d.c.) -1c max. 50 mA
-Collector current (peak value) -IcMm max. 50 mA
Power dissipation

Total power dissipation up to Tamb = 45 °C Peot max. S0 mWw
Temperatures

Storage temperature Tstg -65 to +125 0OC
Junction temperature Ty max. 125 oC
THERMAL RESISTANCE }
From junction to ambient in free air Rth j-a = 1,6 oC/mW

2 August 1975



BC200

CHARACTERISTICS

Collector cut-off current

T] = 25 OC unless otherwise specified

Ig=0; -Vgg =20V -IcBO < 100 nA
Ig=0; Vg =20 V; Tj =125 °c -IcBo < 1 A
Base-emitter voltage
-Ic=0,2mA; ~-Vcg=0,5V -VBE typ. 580 mV
-Igc= 2mA; -Vgg= 1V -VBE typ. 650 mV
Knee voltage
-Ic = 2 mA; -Ig = value for which
“lg=2,2mAat -Veg = 1V -VCEK typ. 200 mV
_IC
(mA) -Ig
22— ——== T
i |
{ |
| |
| |
| |
|
: l 7273352
l l
=Veek 1 =Veg (V)
Collector capacitance at f = 1 MHz
Ig=1g=0; -Vgg =5V Cc typ. 5 pF
Transition frequency at f = 100 MHz
~lc= 2mA; -Vgg= SV fr typ. 90 MHz
D.C. current gain BC200 /01 /02 /03
o L - typ. .75 140 250
lc=0,2mA; -Vgg = 0,5V hFE 50 to 105 |85 to 200 | 165 to 400
-Ic= 2mA; -Vgg= 1V hrg > 60 100 175
h parameters at f = 1 kHz
-Ic=0,2mA; -Vgg =0,5V
Input impedance hije typ. 12 15 20 k@
Reverse voltage transfer ratio hye typ. 13 25 40 10-4
Small-signal current gain hfe typ. 75 140 250
Output admittance hge typ. 13 18 33 MQ_I
Noise figure
-Ic=0,2mA; -Vgg = 5V;
Rg = 2 kQ
e o typ. 1,5 2 dB
Bandwidth: f = 30 Hz to 15 kHz F Pt - 4 . @B

August 1975



BC200

7209763.1

600 typical values
—Vcg=3V
h CE
FE Tj=25°C
400 BC200/03
]
/
- H /02
el L N~
200——=1=H =7
/01
o et -
e Lt
0 2
10 107! 1 10 -Ic (mA) 10
102 7209765.
typical values e
—  “Ie|-Veg=3v BC200/03{1HH=
— /"
_— (mA) Tj=25°C /102 v ) 4
— /01 g
— 10 ) Sl
III 4
/
4
1 Wd
V4
/
4'//
10° 1/
/
Y
10‘2 A’ i
02 1072 107! 1 10 10415 (uA) 10°
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BC200

60

(mA)

40

20

7209764

— Vg =3V
Tj=25°C

500 -Vgg (mV) 1000

August 1975’






BC327
BC327A
BC328

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in plastic TO-92 variant envelopes, primarily intended for use in driver and output
stages of audio amplifiers. l

The BC327, BC327A, BC328 are complementary to the BC337, BC337A and BC338 respectively.

QUICK REFERENCE DATA

BC327 | BC327A |B<3328

Collector-emitter voltage (Vgg = 0) --Vggs max. 50 60 30 V
Collector-emitter voltage (open base) —Vcgp max. 45 60 25V
Collector current (peak value) —-lcm max. 1000 mA
Total power dissipation up to Tymp = 25 °C Ptot max. 800 mW
Junction temperature Tj max. 150 oC
Transition frequency at f = 35 MHz
—lc=10mA; -Vgg=5V fr typ. 100 MHz
MECHANICAL DATA . Dimensions in mm
Fig. 1 TO-92 variant.
3
2
1T 1) + 0,1'10
\ f min
1267146 1 ]
L —
< 5,2max —»f¢—— 12,7min
— * 0 b94
O " — 1 * m’ax
L — .
— ]
' 72709941

diameter within 2,5 mux
1s uncontrolled
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BC327
BC327A
BC328

RATINGS

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

Collector-emitter voltage (Vgg = 0)

Collector-emitter voltage (open base)
—lg=10mA

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

Collector current (peak value)
Emitter current (peak value)

Base current (d.c.)

Base current (peak value)

Total power dissipation at Tymp = 25 °C
up to Tamp =25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to ambient

—VCES

—~VCEO
-VEBO
_|C
—lcm
IEM
_.|B
—Igm
Ptot
Ptot
Tstg

Tj

Rth j-a
Rth j-a

max.

max.

max.

max.
max.
max.
max.
max.

max.
max.

max.

BC327 | BC327A | BC328

200

625
800

—65 to +150
150

0,2
0,156

mA
mA
mA
mA
mA

‘mW

mwW*
oC
oC

K/mwW
K/mw*

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for collector

lead min. 10 mm x 10 mm.
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BC327

Silicon planar epitaxial transistors BC327A
BC328
CHARACTERISTICS
Tj‘ = 25 OC unless otherwise specified
Collector cut-off current
I[E=0;-Vcg=20V;Tj= 250C ~-IcBO < 100 nA
Ige=0;-Vcg=20V;Tj=150°C —IcBO < 5 pA
Emitter cut-off current
Ic=0;-VEg=5V —-lEBO < 10 A
Base emitter voltage*
—lg=500mA; -Vcg =1V —VBE < 1,2 V
Saturation voltage
—Ic =500 mA; —Ig =50 mA —VCEsat < 700 mA
D.C. current gain
—lg=500mA; -=Vcg=1V hgg > 40
—lc=100mA; -Vcg =1V, BC327; BC328 heg 100 to 600
BC327A hre 100 to 400
BC327-16
BC328-16 ; hgg 100 to 250
BC327-25 ;
BC328-25 hrg 160 to 400
BC327-40
BCS28-40} heg 250 to 600
Transition frequency at f = 356 MHz
—lg=10mA; ~Vgg =5V fr typ. 100 MHz
Collector capacitance at f = 1 MHz
Ig=1lg=0;-Vcg=10V Ce typ. 8 pF
D.C. current gain ratio of matched pairs
BC327/BC337; BC328/BC338 N 125 E
licl =100 mA; IVcgi=1V hre1/hFE2 <Vp' 10 =

* —VpgE decreases by about 2 mV/OC with increasing temperature.
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BC327

BC327A
BC328
726734,
100
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N
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N
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Fig. 2.
104 7260065 1
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— o
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= T T
— 103
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Silicon planar epitaxial transistors BC327A
BC328
7262820.1A 7262819.1A
600 [TTTII 15 EEEEE
-Vge=1VH LTI TT
I Tj=25°C []  _1, [ ZVCE=SV[C @
~ic C O Ty=250C [
(mA) f / (mA) |
51
e fHEE
400 Y mms / 10 =
S
1 ] ]
5 -
g4 &
g
]
]
200 - 5
/
I/ [
117 ]
4 I
] I
A /l /
0 4 0 4
0,25 0,75 -Vgg (V) 1,25 -0 0,5 -Vgg(V) 1
Fig. 4. Fig. 5.
2 N 7262817
LU |
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- /,
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Fig. 6.
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BC327

BC327A
BC328 (
300 |7Zl50?5
1T 11 H
VCE=1VL—
1,=25°CHA
heg -
200 typ
NG
N\
AN
100 AN
AN
N\
AN
)
o 2 3
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Fig. 7.
400 7260670
[ 111
W ¢ Somnz[ 1]
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e 300
200
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1 10 10 -Ic (mA) 10
Fig. 8.
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BC327
Silicon planar epitaxial transistors BC327A

BC328

APPLICATION INFORMATION

2,8 W transformerless audio-frequency amplifier with matched pair BC328/BC338 in complementary
class-B output stage up to Tamp = 45 °C.

18k
g 1 ’ Vg=+24V
10pF
(25V) [] 100nF 1,5k0
7
) BC557
150nF
T_I BC338
1.8
l: PYe) 20
+ 470
100 pF ¥Y)ha 20

vi I (25v) +

' / £2220pF

BZX75-C1v4 BC328 (16v)
stabistor
| S |
|:| 220 8200
RL=
250
5
! % 7i6067l41
Fig. 9.

Performance at Vg=24 V; R =25 Q

Collector quiescent current of BC338 . leca typ. 1 mA
Input voltage for P|_ =50 mW Vi typ. 8 mV
Input voltage for P| =2,8W Vi typ. 67 mV
Output power at f = 1 kHz; dygt = 10% PL typ. 28 W
Frequency response (3 dB) 70 to 16 000 Hz

This amplifier needs no external cooling fin, provided each output transistor is mounted with its leads
not longer than 3 mm. The collector lead must, in addition, be soldered to a copper area of at least
10 mm x 10 mm. (See page 2.)
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BC327
BC327A
BC328

APPLICATION INFORMATION (continued)

10

diot
(%)

7,5

2,5

72606681

Vg=24V
f=1kHz
Tamb =25 °C

10~2

10-1

Fig. 10.

1

P, (W)

10
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BC337
BC337A
BC338

g

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in plastic TO-92 variant envelopes, primarily intended for use in driver and output
stages of audio amplifiers.

The BC337, BC337A, BC338 are complementary to the BC327, BC327A and BC328 respectively.

QUICK REFERENCE DATA

BC337 |BC337A | BC338 -~
Collector-emitter voltage (Vgg = 0) Vces max. 50 60 30 V
Collector-emitter voltage (open base) Veep max. 45 60 25 vV
Collector current (peak value) lcm max. 1000 mA
Total power dissipation up to Tamp = 25 °C Piot max. 800 mW
Junction temperature Tj max. 150 oC
Transition frequency at f = 35 MHz
lc=10mA; Vcg=5V fr typ. 100 MHz
MECHANICAL DATA Dimensions in mm
* Fig. 1 TO-92 variant.
3 DG
z _ o040 —
min
7267145 4 K 1 f
———
-
< 5,2max > 12,7min
—— — ‘o,ag
" ?mux
O -
— ]
' 7270984.1
diameter within 2,5max ’
is uncontrolied - -
August 1982 1



BC337
BC337A
BC338

~— RATINGS .
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BC337 | BC337A I BC338

Collector-emitter voltage (Vg = 0) Vcgs max. 50 60 300V
Collector-emitter voltage (open base)

Ic=10mA Vcep max. 45 60 25 vV
Emitter-base voltage (open collector) VEBDO max. 5 5 5 V
Collector current (d.c.) e max. 500 mA
Coilector current (peak value) lem max. 1000 mA
Emitter current (peak value) —lgpm max. 1000 . mA
Base current (d.c.) g max. 100 mA
Base current (peak value) IBm max. 200 mA
Total power dissipation at Tymp = 25 °C Ptot max. 625 . mW

up to Tamp =25 OC Piot max. 800 mW*
Storage temperature Tstq —65 to + 150 oc
Juriction temperature ' Tj max. 150 oC
THERMAL RESISTANCE
From junction to ambient in free air Rihja = 0,2 ’ K/mW
~rom junction to ambient Rthja = 0,156 . K/mw*

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for collector
lead min. 10 mm x 10 mm.

2 August 1982



BC337
Silicon planar epitaxial transistors BC337A

BC338

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

IE=0;Vgg=20V; Tj=25°C IcBO < 100 nA
lg=0; VCB=20V;TJ~=150°C IcBO < 5 uA
Emitter cut-off current
dc=0;VEg=5bV IEBO < 10 pA
Base emitter voltage*
Ic=500mA;Veg=1V VBE < 1,2 V
Saturation voltage
Ic=500mA; Ig =50 mA VCEsat < 700 mV
D.C. current gain
Ic=500mA; Vcg=1V hrg > 40
Ic=100mA; Vcg =1V; BC337; BC338 heg * 100 to 600
BC337A heg 100 to 400
BC337-16 |
BC338-16 | hgg 100 to 250
BC337-25
BC338-25 heg 160 to 400
BC337-40 |
BC338-40 hEg 250 to 600
Transition frequency at f = 35 MHz
Ic=10mA; V=5V fr typ. 200 MHz
Collector capacitance at f = 1 MHz
lg=1lg=0;Vggp=10V Cc typ. 5 pF

D.C. current gain ratio of matched pairs
BC327/BC337; BC328/BC338

llcl = 100 mA; Vgl = 1V hrgthpgp P 120

< 1,40

* VBE decreases by about 2 mV/OC with increasing temperature.
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BC337A
BC338
726734
100
PtOt max \
\
%)
\
75 \
\
N
50 X
\
25
N\
0
0 50 100 150
T (°C)
Fig.2.  2mP
104 7260065 1
Zth j-a ___r_‘ J -
= ©o/m Wl |, %
— §=—
a— <—T
= 03 -
6=1
0,75' —
102 0,5% =Zzcc
0,33 =
0,2 T 11 =
fum ="
[T
"1 ’f——‘
/‘,4:
10 FEERINNC0,1
= =0.05
AEam
0,014
Y
J ]
1
10~3 10-2 107! 1 10 102 tp (s) 103
Fig. 3.

August 1982



BC337

Silicon planar epitaxial transistors BC337A
" BC338
72628201 ] 72628191
600 [TTLI 15 EEEEE
Vep=1V F T
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I ] H o Tj=25°C E§
(mA) ]’ 7 (mA) =
E [Mzls
e
400 L . 10
£ |
= [ /
g 1
& :§ ;f’
</
|
]
200 H— 5
| I
1117 ]
11/ |
/ I
1717 ]
ATV /
0 p4 0 >4
0,25 0,75  Vgg (V) 1,25 0 05 Vg (V) 1
) Fig. 4. Fig. 5.
2 7262818
, [T
i . _
Tj=25 °C —_—
1.5 =
1
0,5 /
max ,/
4
t",/
- ..—-"—— typ}//
0 muniilill
1 10 102 Ic (mA)
Fig. 6.

August 1982 5



BC337

BC337A
BC338
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SILICON PLANAR EPITAXIAL TRANSISTOR

'

N-P-N transistor in a plastic TO-92 variant, intended for low-voltage, high-current I.f. applications.
BC368/BC369 is the matched complementary pair suitable for class-B audio output stages up to 3 W.

QUICK REFERENCE DATA

Collector-emitter voltage (Vgg = 0) VcEs
Collector-emitter voltage (open base) VCEO
Collector current (peak value) lcm
Total power dissipation up to Tamb =25°C Ptot
Junction temperature Tj
D.C. current gain

Ic=500mA; Vcg=1V hFE
Transition frequency at f = 35 MHz

Ic=10mA; V=1V fr

max. 25V
max. 20 V
max. 2 A
max. 1 W-

max. 150 °C
85 to 375

typ. 60 MHz

MECHANICAL DATA
Fig. 1 TO-92 variant.

Dimensions in mm

2
1
: " y *o,ao
7278181A 3 \ 1 + min
———J
< 5,2max —>< 12,7min
| ; ‘o,as
H ax
47

diameter within 2,5max
is uncontrolled -

7270994.1
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BC368

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

Voltages

Collector-emitter voltage (Vgg =0) - VCES
Collector-emitter voltage (open base) VeEo
Emitter-base voltage (open collector) VEBO
Currents

Collector current (d.c.) IC
Collector current (peak value) Iem
Base current (d.c.) Ig
Base current (peak value) IBM

Power dissipation

Total power dissipation at Tamb = 25 °C (in free air) Py,

up to Tamb =25 °C 1) Peot
Temperatures
Storage temperature Tstg
']unction temperature . Tj
THERMAL RESISTANCE
From junction to ambient in free air Rep j-a
From junction to ambient 1) Ry j-a
From junction to case Rth j-c

max.

max.

max.

max.

max.

max.

max.

max.

25 'V

20 V

5 V

1 A

2 A
100 mA
200 mA

0,8 W

1w

-65 to +150 °C

max,

150 ©°C

156  °c/w
125 9c/w
60 °c/mw

l) Transistor mounted on printed-circuit board, max. lead length 4 mm, mounting pad

for collector lead min. 10 mm x 10 mm.
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BC368

CHARACTERISTICS

Collector cut-off current

Tj = 25 OC unless otherwise specified

Ig =0; Vgp =25V Icgo < 10 pA

Ig =0; Vg =25 V; Tj = 150 °C IcBO < 1 mA
Emitter cut-off current

Ic=0; VEg=5V IEBO < 10 ‘pA
Base-emitter voltage

Ic=5mA;Vcg =10V VBE typ. 0,62 V

Ic=1A;Vgg =1V VBE < 1 Vv
Collector-emitter saturation voltage

Ic =1A;1g =100 mA VcEsat < 0,5 V
D.C. current gain

Ic=5mA; Vgg =10V hpg > 50

Ic =500 mA; Vg =1V hrg 85 to 375

IC=1A;VCE=1V hrg > 60
Collector capacitance at f = 450 kHz

Ig =1g=0;Vgp=5V Ce typ. 27 pF
Cut-off frequency P

Ic =10 mA; Vog =5V fhfe typ. 400 kHz —
Transition frequency at f = 35 MHz

IC =10 mA; VCE =5V fr typ. 60 MHz
D.C. current gain ratio of matched pair BC368/BC369

|ic| =500 mA; |Vgg| =1V hpg1/hpRy < 1,4

!
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BC368
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BC368
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SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a plastic TO-92 variant, intended for low-voltage, high-current I.f. applications.
BC368/BC369 is the matched complementary pair suitable for class-B output stages up to 3 W.

QUICK REFERENCE DATA

Collector-emitter voltage (Vg = 0) —VCES max. 25 V
Collector-emitter voltage (open base) —-Vceo max. 20V
Collector current (peak value) —lcm max. 2 A
Total power dissipation up to Tapp = 25 °C Piot max. 1w
Junction temperature Tj max. 150 oC
D.C. current gain

—lg=500mA; -Veg =1V hFe 85 to 375
Transition frequency at f = 356 MHz

—lg=10mA; =Vgg=1V fr typ. 60 MHz
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-92 variant.

2
1
) - - ) *0,1'&0
712781824 3 \Q A * min
e —————
-

<— 5,2max - 12,7min >
' 0,49
- * max

O E= '

— J

' 72709941

diameter within 2,5max
is uncontrolled e
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BC369

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

Voltages
Collector-emitter voltage (VBE = 0)

Collector-emitter voltage (open base)

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 at Tgmp = 25 °C (in free air)

up to Tamp =25 °C 1

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to ambient 1)

From junction to case

-VCES
-VGEO
-VEBO

_IC
-lom
_]B
-Igm

Piot

Prot

Tstg

Rtn j-a
Rth j-a
Rth j-c

max. 25
max. 20
max. 5
max. 1
max. 2
max. 100
max. 200
max. 0,8
max. 1
=65 to + 150
max. 150
= 156
=, 125
= 60

< < <

E§>>

£ =

oc

oc/w
OCN
Oc/w

-1y Transistor mounted on printed-circuit board, max. lead length 4 mm, mounting pad

for collector lead min, 10 mm x 10 mm.

33
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BC369

CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current
Ig=0; -Vgg=25V -Icpo < 10 pA
Ig =0; -Vep=25V; Tj =150 °C -IcBO < 1 mA

Emitter cut-off current

Ic=0;-Vgg=5V -IgBO < 10 pA

Base-emitter voltage
-lg=5mA; -VCg =10V -VBE typ. 0,62 V
—IC =1 A.; —VCE =1V —VBE < 1 A%

Collector-emitter saturation voltage

-Ic = 1 A; -Ig = 100 mA -VCEsat < 0,5 V

D.C. current gain

-lc =5mA; -Vgg =10V hFE > 50
-Ic =500 mA; -Vcg =1V hpg . 85 to 375
—IC =1A;—VCE =1V hFE > 60

Collector capacitance at £ = 450 kHz
Ig =le=0; -Vgg=5V Ce typ. 45 pF

Cut-off frequency
"IC =10 mA: —VCE =5V fh_fe typ. 350 kHz

Transition frequency at f = 35 MHz
-lIg =10 mA; -Vgg =5V = fr typ. "60 MHz

D.C. current gain ratio of matched pair BC368/BC369
IIcl=500 mA;]VCEl =1V l hppi1/hpgEy < . 1,4

September 1976 ' 3



BC369
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BC369
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/
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BC369
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SILICON PLANAR EPITAXIAL TRANSISTOR

)

N-P-N transistor in a plastic TO-92 variant, intended for low-voltage, high-current I.f. applications.
BC375/BC376 is the matched complementary pair suitable for output stages up to 2 W.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (peak value)

Total power dissipation up to Tamp = 25 °C
Junction temperature

D.C. current gain
lc=150mA;Vgg=1V

Transition frequency at f = 35 MHz
Ic=150mA; Vg =1V

VcBo
VCEO
Iem
Ptot
Tj

hFE

typ.

25 V
20 V
15 A"
800 mwW
150 °C

60 to 340

150 MHz

MECHANICAL DATA
Fig. 1 TO-92 variant.

Dimensions in mm

'

2 —
— - + 0,40 —
\Q * min —
1 ——
7267145 1
-
< 52max —»e———— 12,7min ——————
L —— 9 ‘0,49
B f max
— '
J
t 7270994.1
diameter within 2,5max ’
is uncontrolled - -
October 1982 1



BC375

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VeBo max. 25V
Collector-emitter voltage (open base) VCEO max. 20V
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (d.c.) Ic ) max. 1A
Collector current (peak value) lem max. 16 A
Base current (d.c.) ' g max. 100 mA
Base current (peak value) IBMm max. 200 mA
Total power dissipation
at Tamp = 25 OC (in free air) Piot max. 625 mwW
up to Tymp = 256 0C* Ptot max. 800 mw
Storage temperature Tstg —65 to +150 ©°C
Junction temperature T max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 200 K/W
From junction to ambient * Rthj-a = 156 K/W
From junction to case Rthj-c = 95 K/W

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

lIg=0;Vcg=20V. lcBO < 100 nA

Ig=0;Vcg=20V;T;=150°C IceoO < 5 uA
Emitter cut-off current

Ilc=0;VEgp=5V IEBO < 10 nA
Base-emitter voltage* *

Ilc= 5mA;Vgg=10V VBE typ. 650 mV

lc=700mA;Vgg= 1V VBE < 1000 mV
Collector-emitter saturation voltage

= o= typ. 250 mV

Ic=700mA; Ig=70mA VCEsat < ‘ 500 mV
D.C. current gain

Ilc= 5mA;Vgg=10V hgg > 55

lc=150mA;Vgg= 1V hgg 60 to 340

Ic=700mA;Vcg= 1V hEE > 35
Transition frequency at f = 35 MHz

Ig=150mA; V=1V fr typ. | 150 MHz
D.C. current gain ratio of matched pair BC375/BC376

llgl=150 mA; Vgl =1V hpe1/hpe2 < 2

* Transistor mounted on printed-circuit board, maximum lead length 4 mm, mounting pad for collector
lead minimum 10 mm x 10 mm.
** Vg decreases by about 2 mV/K with increasing temperature.
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SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a plastic TO-92 variant, intended for low-voltage, high-current |.f. applications.
BC375/BC376 is the matched complementary pair suitable for output stages up to 2 W. )

QUICK REFERENCE DATA

Collector-base voltage (open emitter) —-V(eBO max. 25 V
Collector-emitter voltage (open base) —-VCEO max. 20 Vv
Collector current (peak value) —lcm max. 15 A
Total power dissipation up to Tymp = 25 °C Ptot max. 800 mw
Junction temperature T; max. 150 °C
D.C. current gain :

—lg=150mA; -Vcg =1V hgg 60 to 340
Transition frequency at f = 35 MHz

—lc=150mA; Vg =1V T typ. 1560 MHz
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-92 variant.

3
2
L 0,60(
1267146 I ] v
1 mip
\& ] ’ /
e
-+
<= 5,2max —»e———— 12,7min ————————
e
| | 0,49
" § max
O = :
o ]
1 7270994 1
diameter within 2,5max ‘
-

is uncontrolled

October 1982 1



BC376

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) —-VeBo max. 25 V
Collector-emitter voltage (open base) ' -VCEO max. 20 Vv
Emitter-base voltage (open collector) —-VEBO max. 5V
Collector current (d.c.) ) —l¢ max. 1A
Collector current (peak value) —Ilcm max. 15 A
Base current (d.c.) —Ig max. 100 mA
Base current (peak value) —Igm max. 200 mA
Total power dissipation
at Tamp = 25 OC (in free air) Ptot max. 625 mw
up to Tamp =26 °C* Piot max. 800 mW
Storage temperature Tstg —65 to + 150 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 200 K/W
From junction to ambient * Rthja = 166 K/W
From junction to case Rthjc 95 K/W

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

Ig=0;-Vgg=20V —lcBo < 100 nA

lg=0; —VCB=20V;Ti=150°C —lcBo < 5 uA
Emitter cut-off current

|C=\0; —VEg=5V : —lgBo < 10 pA
Base-emitter voltage **

—Ilc="'5mA;-Vcg=10V —VBE typ. 650 mV

—=lc=700mA; —Vcg= 1V —VBE < 1000 mV
Collector-emitter saturation voltage

- . - _ typ. 280 mV

—lc=700 mA; —Ig =70 mA V(CEsat < 500 mV
D.C. current gain

—lgc= 5mA;-Vgg=10V hEg > 55

—lc=150mA; —-Vcg= 1V hEE 60 to 340

—lg=700mA; —=Vgg= 1V hgg > 35
Transition frequency at f = 35 MHz .

—lgc=160mA; =Veg=1V fr typ. 150 MHz
D.C. current gain ratio of matched pair BC375/BC376

lIcl =150 mA; [Vggl=1V hge1/hpe2 < 2

* Transistor mounted on printed-circuit board, maximum lead length 4 mm, mounting pad for collector
lead minimum 10 mm x 10 mm.
** —VBE decreases by about 2 mV/K with increasing temperature.
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BC546 to 548

SILICON PLANAR EPITAXIAL TRANSISTORS

General purpose n-p-n transistors in a plastic TO-92 variant, especially suitable for use in driver stages of

audio amplifiers.

QUICK REFERENCE DATA

1s uncontrolled

BC546 | BC547 | BC548
Collector-emitter voltage (Vgg = 0) Vegs max. 80 50 30V
Collector-emitter voltage (open base) Vcgp max. 65 45 30V
Collector current (peak value) lcem max. 200 200 200 mA
Total power dissipation up
to Tamp =25 °C Piot max. 500 500 500 mW
Junction temperature Tj max. 150 150 150 °C
Small-signal current gain
= . —EV. f= > 125 125 125
Ic=2mA;Vcg=5V;f=1 kHz hfe < 500 900 900
_Transition frequency
Ic=10mA;Vgg=5V fr typ. 300 300 300 MHz
Noise figure at Rg = 2 k2 /
Ic=200pA; Vg =56V
f=1kHz; B=200 Hz F typ. 2 2 2 dB
MECHANICAL DATA Dimensions in mm —_
Fig. 1 TO-92 variant. —
3
2 — Youo
\ ’ min
7267145 —
1 —_—
<— 5,2max —><+————— 12,7min ————»
f —— ) *o,as
" max
LB 954 0,67 O — ] t
max “y max
! g — '
1 7270994 1
diameter within 2,5 max ‘
- -

October 1982



BC546 to 548

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

BC546| BC547| BC548
Voltage
Collector-base voltage (open emitter) Vego max. ' 80 50 30 V
Collector-emitter voltage (VBg = 0) Vegs max. 80 50 30 V
Collector-emitter voltage (open base) Vcgo max. 65 45 30 V
Emitter-base voltage (open collector) Vggo max. 6 6 5 Vv
Current
Collector current (d.c.) IC max. 100 mA
Collector current (peak value) Iem max. 200 mA
Emitter current (peak value) -IgMm max. 200 mA
Base current (peék value) Iem max. 200’ mA
Power dissipation
Total power dissipation up
to Tamp =25 °C ‘ Piot . max. 500 mW
Temperature
Storage temperature . Tstg -65to+150 °C
Junction temperature T max. 150 °c
— THERMAL RESISTANCE
e From junction to ambient in free air Rip j-a = 0,25 °C/mwW
— From junction to case N Reh j-c =" 0,15 OC/mW
2 May 1973



BC546 to 548

CHARACTERISTICS Tj =25 OC unless otherwise specified
Collector cut-off current
Ig =0; Vo =30V IcBO < 15 nA

Base-emitter voltage D

typ. 660 mV

Ic= 2mA; Vg =5V VBE 580 to 700 mV
Ig = 10 mA; Ve =5V VBE = 70 mv
2)

Saturation voltage

' typ. 0 mv
Ic =10 mA; Ig =0.5 mA VCEsat » W o

< 250 mV
VBEsat typ. 700 mV

typ. 200 mV
<

=100 mA; Iy = 5 mA VCEsat 600 mV

I
VBEsat typ. 900 mV

Knee voltage

Ic = 10 mA; IB = value for which typ. 300 mV

Ic = 11 mA at VCE =1V VCEK < 600 mV
Ic
(mA) IB
Nni———== :
10 = |
!
| i
| |
| I
|
! |
| | 7261396
| |
Veek 1 Vee (V)
Collector capacitance at f = 1 MHz
=1 =0 - typ. 2,5 PpF
Ig=lg=0;Veg= 10V . Ce 2 45 pF
Emitter capacitance at f = 1 MHz
IC=IC=0;VEB=O,5V \ Ce typ. 9 pF
Transition frequency at f = 35 MHz
IC =10 mA; VCE =5V fT typ. 300 MHz

1) Vpg decrcases by about 2 mV/°C with increasing temperature.
2) Vpgggar decreases by about 1,7 mV/°C with increasing temperature.
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BC546 to 548

CHARACTERISTICS (continued)

Small signal current gain at f = 1 kHz

IC=2mAﬂ%E=5V
Noise figure at Rg = 2 k@
Ic =200 pA; VCg =5V

f=1%kHz; B=200Hz

D.C. current gain

Ic=10 pA; Vg =5V

Ic=2mA; Veg =5V

T. =

h parameters at f = 1 kHz (common emitter)

IC=2mA,VCE=5V

Input impedance

Reverse voltage transfer ratio

Small signal current gain

Output admittance

]
>
hfe <«
F typ.
<
hFE‘ typ.
>
hFE typ.
<
>
hie typ
<
hpe typ.
>
hge typ.
typ.
hoe <

25 OC unless otherwise specified

BC546 | BC547 | BC548
‘125 125 |125
500 | 900 | 900
2 2 2 dB
10 10 10 dB
BC546A| BCS46B
BC547A| BC547B | BC547C
BC548A| BC548B | BC548C
90| 150 270
110 | 200 | 420
180 | 290 520
220 | 450 | 800
1,6 | 3,2 6 kQ
2,71 4,5 [8,7 ko
4,5( 8,5 15 k@
1,5 2 3 1074
125 | 240 | 450
220 | 330 | 600
260 | 500 | 900
18 30 60 pA/V
30 60 | 110 pA/vV
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BC546 to 548

7267502
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BC546 to 548

7267501
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BC546 to 548
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BC546 to 548
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BC546 to 548

7261398
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BC546 to 548
2 72664601
10 :
typ. values 4
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BC546 to 548
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BC549
BC550

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in plastic TO-92 variants, primarily intended for low-noise input stages in tape
recorders, hi-fi amplifiers and other audio-frequency equipment.

QUICK REFERENCE DATA

BC549 BC550
Collector-emitter voltage (Vgg = 0) Vces — max 30 50 V
Collector-emitter voltage (open base) Vceo  max 30 45 Vv
Collector current (peak value) lcm max 200 200 mA
Total power dissipation up to Tymp = 25 °C Ptot max 500 500 mw
Junction temperature Tj max 150 150 °C
Small-signal current gain
- . - . > 240 240
lIc=2mA;Vcg=5V;f=1kHz hfe < 900 900
Transition frequency
Ic=10mA;Vcg=5V fr typ 300 300 MHz
Noise figure at Rg = 2 k2
Ic=200uA; Ve =5V
_ typ 1,4 1,4 dB
f=30 Hz to 15 kHz F < 4 3 4B
f=1kHz; B=200 Hz F typ 1,2 1 dB _
= 10 Hz to 50 Hz (equivalent noise voltage) Vn < — 0,135 uV E
MECHANICAL DATA Dimensions in mm -
Fig. 1 TO-92 variant.
3
o — ) + 0,40
n
2 R\ g
e
7267145 1
-
<— 5,2max —*| 12,7min
| ‘ 0,49
T F——t 5 max
48 254 0,67 — |
max -y max
! g !
— ' 7270994 1
&iumeter within 2,5 max L_

1s uncontrolled
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BC549
BC550

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

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

Collector-emitter voltage (open base)

Emitter-base voltage (open collector):

Current

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

Base current (peak value)

Power dissipation

Total power dissipation up to
Tamp =25°C

Temperature

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

P tot

TStg

Rth j-a

th j-c

max.

max.

max.

max.

max.

max.

max.

max,

max.

max,

BC549 | BC550
30 50 v
30 50V
30 5V
5 5 .V
100 mA
200 mA
200 mA
200  mA
500 mW

-65 to +150 oc
150 °c

0,25 °C/mW
0,15 °C/mw

October 1973



BC549

BC550
CHARACTERISTICS Tj = 25 °C unless otherwise specified
Collector cut-off current
Ig=0;Vgg=30V ICBO < 15 nA
Ig = 0; Vg = 30 V; Tj = 150 °C Icgo < 5 A
Base emitter voltage
- . _ typ. 660 mV
lc=2mA;Veg =5V VBE 580 to 700  mV
I[c=10mA; Vep =5V Vag < 770 mV
Saturation voltages 2)
_ o typ. 90 mV
IC =10 mA; IB = 0'5 mA VCEsat - 250 mv
VBEsat  typ- 700 mV
_ o typ. 200 mV
I =100 mA; Iy = 5 mA VCEsat - 600 mv
VBEsat typ. 900 mV
Knee voltage
I~ = 10 mA: I = value for which
C B ) typ. 300 mV
IC =11 mA at VCE =1V VC_EK - 600 mv
Ic
(mA) Ig
N———== , —
0= I =
' —
l i =
I ! -
! |
' |
! |
| | 7261396
| L
Veek 1 Ve (V)
Collector capacitance atf =1 MHz
A _ typ. 2,5 pF
Ig=1,=0;Veg=10V Ce z 45 PF
Emitter capacitance at f = 1 MHz
Ig=1c=0;Vgg=0,5V Ce typ. 9 pF
Transition frequency at f = 35 MHz
Ic = 10 mA; Vo =5V fr typ. 300  MHz

1) Vpg decreases by about 2 mV/°C with increasing temperature.
2) VBEsat decreases by about 1,7 mV/9C with increasing temperature.
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BC549

BC550
CHARACTERISTICS (continued) Tj =25 OC unless otherwise specified
BC549 BC550
Small signal current gain at f = 1kHz
_ R _ > 240 240
Io=2mA; Vg =5V hee - 900 900
Noise figure at Rg = 2 k2
Ic =200 pA; Vg =5V
_ap typ. 1,4 1,4 dB
f =30 Hz to 15 kHz F - 4 3 dB
_ n typ. 1,2 1 dB
f=1kHz; B=200Hz F Z 4 4 B
Equivalent noise voltage at Rg = 2 kQ
1% =200 pA;VCE =5V
f =10 Hz to 50 Hz; T, , =25°C Vo max. - 0,135 pv
BC549B | BC549C
BC550B | BCS550C
D. C. current gain
IC =10 JA; VCE =5V hFE typ. 150 270
> 200 420
Ic= 2mA; Ve =5V hFE typ. 290 520
< 450 800
h parameters at f = 1 kHz (common emitter)
E IC=2mA;VCE=5V
— > 3,2 6 k@
— Input impedance hje typ. 4,5 8,7 kQ
< 8,5 15 kQ
Reverse voltage transfer ratio hye typ. 2 3 1074
> 240 450
Small signal current gain hfe typ. 330 600
< 500 900
. typ. 30 60 LA /V
Output admittance hge 2 60 110 VAV
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BC549
BC550
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BC549
BC550
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BC549
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BC550
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JL BC556 to 558

SILICON PLANAR EPITAXIAL TRANSISTORS

General purpose p-n-p transistors in plastic TO-92 envelopes, especially suitable for use in driver stages

of audio amplifiers.

QUICK REFERENCE DATA

BC556 | BC557 | BCE58
Collector-emitter voltage (+ Vgg =1 V) —VCEX max. 80 50 30 V
Collector-emitter voltage (open base) —VcEQ max. 65 45 30 V
Collector current (peak value) —lcm max. 200 mA
Total power dissipation
up to Tamp =25 °C Piot max. 500 mwW
Junction temperature Tj max. 150 oC
Small-signal current gain
—lg=2mA; =Vgg=5V;f=1kHz hte 75 to 900 -
Transition frequency at f = 35 MHz
—lc=10mA; =Vcg =5V fr typ. 200 MHz «—
Noise figure at Rg=2kQ .
—Ilg=200uA; -V =5V
=1kHz; B =200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
3
2
T ] *0,&0
f min
7267146 1 J
L —
<— 5,2max -—»<— 12,7min ———>
| ] *0,&9
* max
0,67 Q — ]
max
v — ]
' 7270994 1

diameter within 2,5max
1s uncontrolled

L
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BC556 to 558

RATINGS

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

Collector-base voltage (open emitter)
Collector-emitter voltage (+ Vgg =1 V)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

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

Total power dissipation
up to Tymp =25 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to case

CHARACTERISTICS
Tj=25 OC unless otherwise specified.
Collector cut-off current
IE=0;-Vcg=30V;Tj= 250C
Tj=1500C
Base-emitter voltage*
—lg= 2mA;=Vgg=5V
—lg=10mA; -Vgg =5V
—= Saturation voltages**
—lc=10mA; -Ig=05mA

~Ic=100mA; —lg=5mA

—VcBo
—VCEX
—VcEo
—VEBO

_|C
—lcm
IEm
—Igm

Ptot
Tstg
Tj

Rth ja
Rth jc

—IcBo
—-lcBo

—VBE
—VBE

—VCEsat
—VBEsat

—VCEsat
—VBEsat

max.
max.
max.
max.

max.
max.
max.

max.

max.

max.

BC556 | BC557 | BCE58

80
80
65

5

50
50
45

5

30
30
30

5

100
200
200
200

500

—65 to + 150

150

250
150

1
15
4

650

600 to 750

— * —VpE decreases by about 2 mV/K with increasing temperature.
— ** _VBEggt decreases by about 1,7 mV/K with increasing temperature.

820

60
300
750

180
650
930

mW
oc
oc

K/W
K/W

nA
nA
MA

mV
mV
mV

mV
mV
mV
mV
mV
mV
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Silicon planar epitaxial transistors

BC556 to 558

Knee voltage

—Ilc =10 mA; —Ig = value for which typ 250 mv
—lgc=11TmAat-Vgg=1V —VCEK < 600 mv
-I¢
(mA) -Ig
Nf-———==
10—
|
|
|
|
|
: 7260132
|
=Vcek 1 =Vee (V)
Fig. 2.
Collector capacitance at f = 1 MHz
Ig=1g=0;-Vcg=10V Ce typ. 4 pF -
Transition frequency at f = 35 MHz
—lc=10mA; =Vgg =5V fr typ. 200 MHz <—
Small-signal current gain at f = 1 kHz
—lg=2mA; -Vcg=5V hfe 75 to 900 -
Noise figure at Rg = 2 k§2
—lg=200 pA; =Vcg =5V )
f=1kHz; B = 200 Hz F o 1(2) 33
BC556 | BC556A | BC556B
BC557 | BC557A | BC557B | BC557C <—
BC558 | BC558A | BC558B | BC558C
D.C. current gain
> 75 125 220 420
~lc=2mA;-Vce=5V NFE < a7m ! 250 I 475 ‘ 800

July 1982



BC556 to 558

7285709

) 7285707
100 — 103 -
BC557C I/
BC558C /
| —lg
Ic BC5568 I/ (kA)
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~lg b fr ( \@csssc
w1 graans wh
Ny BC558A A
I~ J " lecsseaN_| N\
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f=35 MHz.
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Silicon planar epitaxial transistors BC556 to 558
7285700
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BC556 to 558

8 728569
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For Figs 12, 13, 14 and 15 the following conditions apply: —Vcg =5 V; f =1 kHz; T = 25 °C.
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BC559
BC560

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in a plastic TO-92 variant, primarily intended for low-noise input stages in tape

recorders, hi-fi amplifiers and other audio-frequency equipment.

QUICK REFERENCE DATA

BC559 | BC560
Collector-emitter voltage (+Vgg =1 V) ~VeEx max. 30 50 V
Collector-emitter voltage (open base) —VCEQ max. 30 45 V
Collector current (peak value) —lcm  max. 200 200 mA
Total power dissipation up to .

Tamb =25 °C : Piot max. 500 500 mW
Junction temperature TJ' max. 150 150 °C
Small-signal current gain

= . - e > 125 125

—lc=2mA; -Vceg=5V;f=1kHz hte < 900 900 -
Transition frequency

—lg=10mA; -V =5V fr typ. 200 200 MHz <=
Noise figure at Rg= 2 k2

—lc=200uA; -Vcg=5V

- typ. 1,2 1 dB
f=30Hz to 15 kHz F < 4 3 dB

f=1kHz; B=200 Hz F < 4 4 dB —_—
MECHANICAL DATA Dimensions in mm —
Fig. 1 TO-92 variant.

3
2 I 1 *0’40
min
AN i
7267146 1 —
\ -
< 5,2max — 12,7min >
T I i 0,49
L8 _—'_"—' H f max
C s | O BE '
i g — '
' 7279996.1
diameter within 2,5max ‘
is uncontrolled - -
October 1982 1



BC559
BC560

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

Collector-base voltage (open emitter) —-VcBo max.
Collector-emitter voltage (+Vgg = 1V) —VCEX max.
Collector-emitter voltage (open base) —VGCEQ max.
Emitter-base voltage (open collector) —-VcBo max.
Collector current (d.c.) —lc max.
Collector current (peak value) —lcm  max.
Emitter current (peak value) lEm max. 200 mA
Base current (peak value) ~Igm  max. 200 mA
Total power dissipation up to

Tamb =25 °C Ptot max. 500 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 150 oc

— THERMAL RESISTANCE

From junction to ambient in free air Rthja = 250 K/wW
From junction to case Rthjc¢ = 150 K/W
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current
- - - : typ. 1 nA
=0 - = T, = [o] — .
lIg=0;-Vcg=30V; T' 25 0C IcBO < 15 nA
Tj=1500C —lcBo <_ 4 uA
Base-emitter voltage*
A= . = _ typ. 650 mV
lc=2mA;—Vcg =5V VBE 600 to 750 mV
—lg=10mA; —-Vgg =5V -Vge < 820 mV
— Saturation voltages** v
—la= clp = _ typ. 60 m
Ic=10mA; —Ig =0,5 mA VCEsat < 300 mv
—VBEsat typ. 750 mV
= . lm= _ typ. 180 mV
Ic=100mA; —Ig =5 mA V(CEsat < 650 mV
—VBEsat typ. 930 mV

— * —VgE decreases by about 2 mV/K with increasing temperature.
— ** —VgEgat decreases by about 1,7 mV/K with increasing temperature.
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Silicon planar epitaxial transistors

BC559

BC560
Knee voltage
—l¢c =10mA; —Ig = value for which vV typ. 250 mV
—lg=11mAat—Vgg=1V CEK ~ 600 mV
_Ic
(mA) -1g
Np———== |
10— |
o
| |
| |
| |
|
: : 7260132
| |
—VCEK 1 ‘VcE (V)
Fig. 2.
Collector capacitance at f = 1 MHz
lIg=1lg=0;,-Vgg=10V Cc typ. 4 pF -
Transition frequency at f = 35 MHz
—lg=10mA; -Vcg =58 fr typ. 200 MHz <—
Small-signal current gain at f = 1 kHz
—lg=2mA; -Vgg =5V hfe 125 to 900 <—
Noise figure at Rg = 2 k2
—lc =200 pA; =V =5V BC559 BC560
= typ. 1,2 1 dB —
f=30Hz to 15 kHz F N 2 3 dB =
- - typ. 1 1 dB =
f= ;B=
1 kHz; B =200 Hz F < 4 4 B
Equivalent noise voltage at Rg = 2 k2
—lg=200uA; -V =5V
f =10 Hz to 50 Hz; Tympp = 25 °C Vh < - 0,11 v
BC559 | BC559A | BC559B | BC559C <
. BC560 | BC560A | BC560B | BC560C
D.C. current gain
- . _ > 125 125 220 420
~lc=2mA;i-Veg =5V NFE < 475 | 250 | 470 800
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BC559
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Silicon planar epitaxial transistors BC559
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For Figs 12, 13, 14 and 15 the following conditions apply: =Vcg =5 V;f =1 kHz; Tj =250C,
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Silicon planar epitaxial transistors BC559

BC560
curves of constant noise figure
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BC635; BC637;
BC639

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a plastic TO-92 variant, primarily intended for use in driver stages of audio
amplifiers. P-N-P complements are BC636, BC638 and BC640.

QUICK REFERENCE DATA

BC635 | 8C637 | BC639

Collector-base voltage (open emitter) Vcgo — max. 45 60 100 Vv
Collector-emitter voltage (open base) VCeo  max. 45 60 80 V
Collector-emitter voltage (Rgg = 1 k) VCER  max. 45 60 100 Vv
Collector-current (peak value) lem max. 15 15| 15A
Total power dissipation o

up to Tymp =25 °C Ptot max. 1 1 1w
Junction temperature Tj max. 150 150 150 °C
D.C. current gain

Ic = 150 A Veg=2V hre 2 Il I
Transition frequency

lc=10mA; V=5V fr typ. 130 130 130 MHz
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-92 variant.

2
1
I 1 +O,l'tO
\ * min
7278181A 3 1 -
L —
<— 5,2max 12,7min
et * 0,49
o ’ max
w | O B -
max
v — |
1 72709941

diameter within 2,5max
is uncontrolled
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BC635; BC637;

BC639

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

Voltages

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector-emitter voltage (RBE = 1 k)
Collector-emitter voltage (RBg = 0)

Emitter-base voltage (open collector)

Currents

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

Base current (peak value)

Power dissipation

Total power dissipation at Tymp = 25 °C
. up to Tymp = 25 °C

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air,

From junction to ambient

From junction to case

Veso
Vceo
VCER
VCcEs
VEBO

max.
max.
max.
max.

max.

Ic
IcMm
“Igm

Ignv

Ptot
Prot

stg

Rth j-a
Rth j-a

Rep j-c

BC635 | BC637 | BC639
45 60 100 V
45 60 80 V
45 60 100 'V
45 60 100 V
5 5 5 V
max. 1
max. 1,5 A
max. 1,5 A
max. 100 mA
max. 200 mA
max. 0,8 w
max. 1 w 1)
-65to+150  °C
max. 150" °C
= 156  °Cc/W
= 125  °c/w 1y
60 °c/w

1y Transistor mounted on printed circuit board, max. lcad length 4 mm, mounting pad
for collector lead min. 10 mm x 10 mm.

April 1974



'BC635; BC637;
BC639

CHARACTERISTICS

Collector cut-off current

TJ = 25 °C unless otherwise specified

IE = 0; VCB =30V ICBO < 100 nA
Ig =0; Vg = 30 V; Tj =150 °C Icpo < 10 pA
Emitter cut-off current
Io=0; Vgg=5V Iggo < 10 HA
Base-emitter voltage
Ig =500 mA; Ve =2V Vg < 1 A%
Saturation voltage
Ig =500 mA; Ig = 50 mA VCEsat < 0,5 \
D.C. current gain BC635 | BC637 |BC639
Ic=5mA; Vg =2V hpgp > 25 25 25
> 40 40 40
IC =150 mA; VCE =2V hFE < 250 160 160
Ic =500 mA; Ve =2V hpp > 25 25 25
Transition frequency at f = 35 MHz
Ic=10mA; Vop =5V fr typ 130 MHz
D.C. current gain ratio of matched pairs
|Ig|= 150 mA;|Veg|=2V . o
BC635/BC636, =
BC637/BC638 and 13
BC639/BC640 hpgp1/bEgE) 2 1:6
October 1973 3



BC635; BC637;
BC639
104 . 7267673
T i-a i
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103
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BC635; BC637;
BC639
150 I I 7 57|7 5
[ 111
h VCE=2V [J]
FE Tj=25 °C [[]
100 - | typ. behaviour
B N
PP \\
N
\
50 \
N
\
\
\
.0
1 10 102 103 1cma)  10f
600 7210646
I
{mA) —
VCE=2v —— E
T =25°CH —_—
400
typ i—Hmax Vae
200
1
:
}
0
0 1 Vge (V) 2
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BC635; BC637;

BC639
7210446
6 TTT] S 15 1T
1] T
- 2250C ’ T =25°C
Veesat Tj=? Veesat tjypical
W f/);?ifeasl v values
Ic/19=5—
I0/15=201 1 =10
4 7 ;/ !
| A
1
2 / 05
/
y
i/ 10
4 P
0 ‘
% 1 Ic (A) 2 0 T I 2
72104
S —Y typ
— f=35MHz p ~~
—_— fT Tj=25°C N\
— (MHz) . ; \
7
7
200 - \
/
7
7
7
7
4
vd
100 ' 4
/
//
P
0
1 10 100  Ic (mA) 1000

6 : August 1973



BC636; BC638;

BC640

*SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in a plastic TO-92 variant, primarily intended for use in driver stages of audio
amplifiers. N-P-N complements are BC635, BC637 and BC639.

QUICK REFERENCE DATA

BC636 { BC638 | BC640
Collector-base voltage (open emitter ~VcBo max. 45 60 100 V
Collector-emitter voltage (open base) —-VCEQ max. 45 60 80 V
Collector-emitter voltage (Rgg = 1 k€2) —VCER max. 45 60 100 V
Collector-current (peak value) —lcm max. 1,6 1,5 156 A
Total power dissipation
up to Tamp =25 °C Piot max. 1 1 1w
Junction temperature Tj max. 150 150 150 oC
D.C. current gain
= . - > 40 40 40
~lc=150mA; —Veg =2V hFE < 250 160 160
Transition frequency
—lc=10mA; -Vcg=5V fr typ. 50 50 50 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
2 ’
1 — —You0
* min
|
7278182A
3 L —
<— 5,2max 12,7min >
! ' 0,49
) + max
!t

- 0,67
max

-

—
—
L
O :
I
:

diameter within 2,5max
is uncontrolled

7270994.1

October 1982



BC636; BC638;
BC640

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

Voltages BC636| BC638 | BC640
Collector-base voltage (open emitter) - -Vgopo max. 45 60 | 100 V
Collector-emitter voltage (open base) -Vcgo max. 45 60 80 V
Collector-emitter voltage (RBE = 1 kQ)  -VQER max. 45 60 | 100 V
Collector-emitter voltage (-Vgg = 0) -Vcgs max. 45 60 100 V
Emitter-base voltage (open collector) -VEBo max. 5 5 5 V
Currents
Collector current (d.c.) -IC max. 1
Collector current (peak value) —loMm max. 1,5
Emitter current (peak value) IeMm max. 1,5 A
Base current (d.c.) -Ig max. ‘ 100 mA
Base current (peak value) -Igm max. o 200 mA
Power dissipation
Total power dissipation at Tamp = 25 °C Piot max. 0,8 W 1
up to Typp = 25 °C Prot max. 1 W )
Temperatures R
Storage temperature Tstg -65 to +150 °C
Junction temperature Tj max. 150 ©cC
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 156 °c/w
From junction to ambient Ry j-a = 125 °c/w by
From junction to case Rih j-c = 60 °c/w

1) Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad
for collector lead min. 10 mm x 10 mm.

2 “ *H April 1974



BC636; BC638;
BC640

CHARACTERISTICS

Collector cut -off current

j =25 °C unless otherwise specified

Ig=0; -Vgp =30V -Iego 100 nA
Ig =0; Vg =30 V; Tj = 150 °C -lcgo < 10 pA
Emitter cut-off current
Base-emitter voltage
=Ic =500 mA; -Vgg =2V -Vgg < 1 v
Saturation voltage
=Ig =500 mA; -Ig =50 mA -VeEsat < 0,5 v
D.C. current gain BC636 | BC638 IB064O
-lg =5mA; -Vogg =2V hgp > 25 25 25 )
) o > 4| 40| 40 :
Ic =150 mA; ~Vop =2V hpg - 250 160 160
-Ic =500 mA; Ve =2V hgg > 25 25 25
Transition frequency at f = 35 MHz
=lc =10 mA; -Vgg =5V fr typ 50 MHz
D.C. current gain ratio of matched pairs
BC635/BC636, =
BC637/BC638 and
BC639/BC640 hpp/h tYP. L.3 :
FEI’"FE2 <« 1,6 ;
t
October 1973 ll 'l 3



BC636; BC638;
BC640

7267673
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BC636; BC638;
BC640
7267754
150 TTTT
[ T11
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BC636; BC638;

BC640
7210447 7210454
8 1] 15 117
INEN [T 11
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MAINTENANCE TYPE 7 BCY30A to 34A <

SILICON TRANSISTORS

P-N-P transistors in TO-5 metal envelopes featuring high emitter-base voltage ratings, intended for use
in relay switching, resistor logic circuits and general industrial applications.

QUICK REFERENCE DATA

BCY |BCY |BCY | BCY |BCY
30A | 31A | 32A | 33A | 34A
Collector-base voltage (open emitter) —-Vego max. 64| 64| 64| 32| 32 V
Collector-emitter voltage (open base) —Vegp max. 64| 64| 64| 32| 32 V
Emitter-base voltage (open collector) —Vggo max. 45| 45| 32| 32| 32 V
Collector current (d.c.) -lc max. 100| 100 | 100| 100 | 100 mA
Total power dissipation
up to Tamp =25 °C Ptot max. 600 | 600 | 600 | 600 | 600 mW
Small-signal current gain
—lg=1mA; =Vcg=6V; f=1kHz hfe typ. 25| 35| 55| 25| 35
Transition frequency
—lc=1mA; =Vgg=6V fr typ. 20| 20| 20| 20| 20 MHz
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-5; collector connected to case.

%2} %& 5° ““’]
. e

\ , i _Y¥0,51
K —_————Y
s SO y A mox
Lo . max ——————
$ ————
c I N
L,_ 66 ol 381 . |9z730104

max min

max //

Accessories: 56245 (distance disc).

October 1982 1



BCY30A to 34A

RATINGS

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

Collector-base voltage (open emitter) -Vcgo max.
Collector-emitter voltage (open base) —-VCgpQ max.
Emitter-base voltage (open collector) —VEBO max.
Collector current (d.c.) —Ic max.
Collector current (peak value) —lcm  max.
Base current (d.c.) —lg max.
Base current (peak value) —Igm  max.
Emitter current (d.c.) Ig max.
Emitter current (peak value) lEm max.
Total power dissipation ‘

up to Tamp =25 °C Ptot max.

up to Tggge = 45 °C Ptot max.
Storage temperature Tstq
‘Junction temperature Tj max.

. THERMAL RESISTANCE
From junction to ambient in free air Rthja =

From junction to case - Rthjc

BCY30A
BCY31A

.BCY32A i

BCY33A
BCY34A

64 64
64 64
45 32

32
32
32

100
100
50
50
100
100

600

3

—65 to + 150
150

200
35

mA
mA
mA
mA
mA
mA

mW

oC
oc

K/W
K/W

2 October 1982



- BCY56
- BCY57

‘ [ —
SILICON PLANAR EPITAXIAL TRANSISTORS |~

N-P-N transistors in TO-18 metal envelopes with the collector connected to the case.

They are intended for general purpose very high-gain low level and low-noise applications. Moreover,
they are also suitable for low-speed switching applications.

QUICK REFERENCE DATA

‘ BCY56 | BCY57
Collector-base voltage (open emitter) Vego  max. 45 25 V

Collector-emitter voltage (open base) VCeo  max. 45 20 V
Collector current (d.c.) Ic max. 100 100 mA
Total power dissipation up to Tamp =25 °C Ptot max. 300 300 mw
Junction temperature Tj max. 175 1756 ©C
D.C. current gain at Tj = 25 oC
lc=10uA;Vcg=5V hre > 40 100
Ic=2mA; Vg =5 V hee 2 s | oo

Transition frequency
Ic=05mA;Vecg=5V fr typ. 85 100 MHz

Noise figure at Rg = 2 kQ2
lc =200 uA; Vg =5V

e . typ. 1,56 1,6 dB
f=30 Hz to 15,7 kHz F < 5.0 50 dB
MECHANICAL DATA ) Dimensions in mm

Fig. 1 TO-18.
Collector connected to case
e V0,51
48 Amax
max
v

L. 53 ->I<_ in —»
,
max 12,7min

72694200

Accessories 56246 (distance disc).
& Products approved to CECC 50 002-164, available on request.

October 1982



BCY 56
BCYS57

RATINGS (Limiting values) 1y

Yoltages BCY56| BCYS7
Collector-base voltage (open emitter) Vcgo max. 45 25V
Collector-emitter voltage (open base) Vcego max. 45 20V
Emitter-base voltage (open collector) Vgpo max. 5 5 Vv
———
Currents
Collector current (d.c.) I max. 100 mA
Collector current (peak value) IcMm max. 100 mA

Power dissipation

Total power dissipation up to Tamb = 25 °C Peot max. 300 mW

Temperatures
Storage temperature | Tstg -65to +175 ©C

Junction temperature Tj max. 175 °C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.5 °Cc/mw
From junction to case Rth j-c = 0.2 °C/mw
CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

Ig=0; V=20V IcBo < 100 nA

Emitter cut-off current

IC =0; VEB = SV IEBO < 100 nA

Base -emitter voltage 2)

Ic=2mA; VCE =5V VBE

typ. 650 mV
600 to 700 mV

Collector-emitter saturation voltage

Ic= 10mA;Ig= 1mA VCEsat typ- 80 mV
Ic =100 mA; Iy = 10 mA VCEsat typ. 200 mV

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.
) VBE decreases with about 2 mV/OC at increasing temperature.

2 - June 1968



BCY 56
BCYS57

CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified
Knee voltage
Ic = 10 mA; Ig = value for which v typ. 300 mV
Ic=11mAatVgg=1V CEK < 600 mv
Ic
(mA) it
| — —
10— 1
| |
| :
| |
L
: I
| I
Veek 1 - Vee (V)
D.C. current gain BCYS56(|BCYS7
Ic=10uA; VCE=5V hrE > 40 100
- . - typ. 200 400
Ic=2mA; Veg =5V BFE 10010450 | 200t0 800
Ic=10mA; Vcg =5V hpg > 100 200
Transition frequency
Ic=0.5mA; Vg =5V fr typ. 85 100 MHz
Ic= 10mA; Vgg =5V fT typ. 250 350 MHz
h parameters at f = 1 kHz §
Ic=2mA; Vg = 5V =
Input impedance hje typ. 3.5 7.5 k@
Reverse voltage transfer hre typ. 1.75 3.5 104
: ; typ. 250 500
Small signal current gain hfe 125t0 500 240 to 900
Output admittance hoe typ. 17.5 35 un-l
Collector capacitance at f = 1 MHz
Ig=1e=0; V=5V Cc typ. 4.5 | 4.5 pF
Noise figure
Ic =200 uA; VCg = 5 Vi Rg=2kQ
= typ. 1.5 1.5 dB
f =30 Hz to 15.7 kHz F < 5 5 @B
June 1968 3






BCY58
BCYS59

= _
SILICON PLANAR EPITAXIAL TRANSISTORS |

N-P-N transistors in TO-18 metal envelopes with the collector connected to the case, for use in ampli-
fier and switching applications.

QUICK REFERENCE DATA

BCY58|BCY59
Collector-emitter voltage (open base) VCeo max. 32 45 \
Collector current (d.c.) Ic max. 200 | 200 mA
Total power dissipation
up to Tymp = 46 °C Piot ~ max. 330 | 330 mwW
up to Tgase = 456 OC Piot ~ max. 1000 (1000 mwW
Junction temperature T max. 200 | 200 oc’
BCY58-VII | VIII 1X X
BCY59-VII | VIII | IX | X
Small-signal current gain at Tj =250C > 1251 175 | 250 | 350
lc=2mA; Vee =58 Vi f=1kHz hfe < 250 350 | 500 | 700

Transition frequency at f = 100 MHz :
lc=10mA;Vgg=5V fr typ. 280 MHz
Noise figure at Rg = 2 k2
Ic=200 uA; Vg =5V

f=1kHz; B =200 Hz F typ. 2 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.

Collector connected to case

i ¥o,51
48 jmax
max

v

’ 53 ! :
- > —— —
max 12,7min
72694201

Accessories 56246 (distance disc).
& Products approved to CECC 50 002-030/031, available on request. -—

October 1982 1



BCY58
BCY59

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

Voltages

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

Emitter-base voltage (open collector)

Currents
Collector current

Base current

Power dissipation

Total power dissipation up to Tcage = 45 °C

TemEeratures

' Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

VcEs
VcEo

VEBO

IB
Ptot

Tstg

Rth j-a
Rth j-c

BCY58 |BCYS9

max. \"
max. '
max. v
max. 200 mA
max. 50 mA
max. 1000 mw
- 65 to +200 oc
max. 200 oc
= 0.45 °C/mw
= 0.15° °C/mw

April 1971



BCY58
BCY59

CHARACTERISTICS

Collector cut-off currents

Vcg =32V; VBg =0
Vecg =45 V; VBg =0
VeE =32 V; Vgg = 0; Tj = 150°C

VCE =45 V; VBg = 0; Tj = 150 °C

Emitter cut-off current

Ic=0; VEB=5V

Collector -emitter breakdown voltage

IB=0;IC=2mA

Emitter -base breakdown voltage

IC=0;IE=1uA

Base emitter voltage
Ic= 10pA; Vgg=5V
Ic = 20 |_IA H VCE = VCEO max; T] =100°C

_IC= 2mA;VCE=5V
Ic= 10mA; Vgg=1V
Ic=100mA; VcE=1V

Saturation voltages

Ic = 10 mA; I3 = 0.25 mA

Ic =100 mA; Ig = 2.5 mA

Tj = 25°C unless otherwise specified

BCY58|BCY59
typ. 0.2 nA
ICEs 2P 10 nA
typ. 0.2 nA
ices 2" 10 nA
typ. 0.2 HA
ICEs < 10 HA
typ. 0.2 pA
ICES < 10 pA
1IEBO < 10 10 nA
W(BR)CEO > 32 45 VvV
V(BR)EBO > 7 7V
VBE typ. 0.5 V
VBE > 0.2 V
typ. 0.62 V
VBE 6.55t00.70 V
VBE typ. 0.70 V
VBE typ. 0.76 V
typ. 100 mV
VCEsat 50to 350 mvV
typ. 700 mV
VBEsat 600 to 850 mV
typ. 250 mV
VCEsat 150to 700 mV
typ. 875 mV
VBEsat 750 to 1200 mV

April 1971



BCY58
BCY59

CHARACTERISTICS (continued)

Collector capacitance at f = 1 MHz

Tj = 25°C unless otherwise specified

=1 =0 = typ. 3.0 pF
Ig=1g=0; Vgg =10V Ce. < 5.0 pF .
Emitter capacitance at f = 1 MHz
1 _n. _ typ. 10 pF
Ig=1c=0; VEg=0.5V Ce ~ 15 pF
Transition frequency at f = 100 MHz
_ . _ > 150 MHz
Ic=10mA; Vog =5V fT 9p- 280 Mz
Noise figure at Rg = 2 kQ
- .B= typ. 2 dB
f =1KkHz; B =200 Hz F Z 6 B
BCYS58VII |BCYS8VIII | BCYS8IX|BCYS8X
BCYS59VII |BCYS9VIII | BCYSIIX|BCYS9X
D.C. current gain
> - 20 40 100
Ic =10pA; Veg =5V BFE p. 20 95 190 300
) > 120 180 250 380
Ic= 2mA; Vog=5V hpp typ. 170 250 350 500
< 220 310 460 630
— > 80 120 160 240
E Ic =10mA; Vcg=1V hpgp typ. 250 300 390 550
— -o< - 400 630 1000
Io=100mA; Veg=1V hpp > 40 45 60 60
h parameters at f = 1 kHz
IC =2mA; Veg=5V
> 1.6 2.5 3.2 4.5 kQ
Input impedance hje typ. 2.7 3.6 4.5 7.5 kQ
< 4.5 6.0 8.5 12 kR
Reverse voltage transfer ratio hye typ. 1.5 2 3 3 1074
> 125 175 250 350
Small signal current gain hge typ. 200 260 330 520
< 250 350 500 700
- typ. 18 24 30 50 pA/V
Output admittance hoe 30 50 60 100 pA/vV
4 . April 1971



BCYS58

BCY59
CHARACTERISTICS (continued)
Switching times
Ic =10mA;Ig=1mA; -IgpM =1 mA
R1 =5k R2=5k2; Ry, =990Q
Vgg=3.6V delay time td typ. 35 ns
rise time ty typ. 50 ns
turn on time tgp t};p 128 2:
storage time tg typ. 400 ns
fall time tf typ. 80 ns
. typ. 480 ns
turn off time  tqgr = 800 s
Ic =100 mA; Ig = 10mA; -Igm = 10 mA
R1 =500 <; R2 =700 ; Ry =98 Q
Vgg=5V . delay time td typ. 5 ns
rise time tr typ. 50 ns
turn on time tox} ty<'p 123 EZ
storage time tg typ. 250 ns E
fall time te typ. 200 ns E
. typ. 450 ns
turn off time tggf = 800 ns
Test circuit: Ry
—{ }—o+10V
+90V —— 0 Oscilloscope:
ov R; > 100 kQ
t. < 15ms

tr=1ns . ’
%/ 7258992

April 1971 “ ||



BCY58
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BCY58
BCYS59

7258994
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BCY58
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BCY58
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BCY70 to 72

[ —
SILICON PLANAR EPITAXIAL TRANSISTORS | —

P-N-P transistors in TO-18 metal envelopes intended for general purpose industrial applications. The
BCY71 is a low noise version.

QUICK REFERENCE DATA

BCY70 | BCY71 | BCY72

Collector-base voltage (open emitter) -VeBO max. 50 ‘ 45 ‘ 30 V
Collector-emitter voltage (open base) —-VCEO max. 40 45 25 Vv
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up to Tamp =25 °C Piot max. 350 mW
Junction temperature T max. 200 oC
D.C. current gain

—lc=10mA; -Vgg=1V hre > 100
Transition frequency at f = 100 MHz

—Ilc=10mA; -Vcg =20V fr > 250 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.

Collector connected to case.

I ¥o,51
h,8 *max
max

Y

L- 53 ->L— 12,7min ——
max
72694201

Accessories: 56246 (distance disc).

& Products approved to CECC 50 002-079/081, available on request. -

October 1982 1



BCY70 to 72

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BCY70 | BCY71 | BCY72

Collector-base voltage (open emitter) -Vego  max. 50 45 30 Vv
Collector-emitter voltage (open base) —Vgeo  max. 40 45 25 V
Emitter-base voltage (open collector) —VEBO max. 5,0 5,0 50 V
Collector current (d.c.) —lc max. 200 mA
Collector current (peak value) —lcm max. 200 mA
Emitter current (peak value) lEM max. 200 mA
Total power dissipation up to Tymp = 25 °C Ptot max. 350 mW
Storage temperature Tstg —65 to + 200 oc
Junction temperature Tj max. 200 oC
THERMAL RESISTANCE
From junction to ambient in free air Rthj-a = 500 K/W
From junction to case Rthjc = 150 K/w
400. 7282285
Ptot
(mW)
200
0
0 100 200 Tamb (°C) 300

Fig. 2 Maximum permissible power dissipation as a function of ambient temperature.

May 1979



Silicon planar epitaxial transistors

BCY70 to 72

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector cut-off current
Ie=0;-VcB =—VeBOmax

Ig=0;-Veg =40V
lge=0;-Vcg=40V;T;=100°C
Ig=0;-Vecg=25V
IE=0;-Vcg=25V; T;=100°C
—-Vce=50V;-Vgg=3,0V

Emitter cut-off current
Ic=0;=-VEg=4.0V

Ic=0;-Veg=4,0V; Ti =100 °C

Ic=0;-VEg=5,0V

Saturation voltages
—lg=10mA; —Ig=1,0mA

—lc=50mA; —-Ig=5,0mA

Knee voltage (see Fig. 3)
—Ic = 10 mA; —Ip = value for which
—lc=11mAat—Vcg=1V

_Ic
(mA)

1
10

Fig. 3.

BCY70 | BCY71 | BCY72
_ typ. 10 | 10 10
B0 < 500 | 500 | s00
_ typ. 05 | 05 -
lceo <7 o 50 -
_ typ. 0,1 01 -
lceo < o5 2,0 -
R - 05
-l & - 50
- - 0,1
sleso 27T C 2,0
typ. 1,0 - -
—lcex <y ° 20 - -
. 03
~iggo  2° 10
. 20
—lEBO t<yp 2,0
typ. 5,0
~lgeo  ° 500
~Veesar WP —
_ typ. 750
VBEsat 600 to 900
typ. 190
~VeEsat < 500
: 860
—VBEsat t<yp 1200
. 270
~Veek 2P 600
-IB
______ T
N |
} i
' |
' i
' |
: I 7260132
i
| i
~Veek 1 ~Vee (V)

nA
nA

nA
nA

MA

nA
nA
MA
uA
nA
nA

‘ May 1979



BCY70 to 72

D.C. current gain

Zlg=10pA; —VgE =10V heg ;p. zﬁg
—1c=0,1mA; ~Veg =1,0V T hee ;p‘ 238
, > 100
—lc=10mA; -Vcg=1,0V hFE tvp. 300
= . - > 100
—lg=10mA; -Vcg=1,0V hgre typ. 200
~lg=10mA; -Veg=1,0V BCY71 hpg < 400
—1g =50 mA; —Vgg = 1,0V heg ;p 1‘7‘2
Collector capacitance at f = 1 MHz
1. =0 - typ. 45 F
Ig=1g=0;=Vcg=10V Ce P o SF
Emitter capacitance at f = 1 MHz ¢ 60 F
Ig=1¢=0;-VEg=1,0V Ce P 80 gF
BCY70 | BCY71 | BCY72
Transition frequency at Tamp = 25 °C '
- . = Lf= > 250 250 250 MHz
—Ig =10 mA; —V¢E = 20 V; f = 100 MHz T o, 450 | 430 250 MH
~Ic=100 4A; ~VoE =20 V; f= 10,7 MHz  f1 ;p - > T
Noise figure
—lg =100 uA; -Vcg =50V
=10 Hz to 10 kHz; Rg = 2,0 k& F ye 20| 28 20 a8
h-parameters (common emitter)
—lc=10mA; =Vcg =10 V; f= 1 kHz;
Tamb =25 °C > - 2,0 - k@
Input impedance hie typ. — 4,0 - k2
- < - 12,0 - ko
-4
Reverse voltage transfer ratio “hre t<yp. : 2(2)’(1) : 134
> — 150 -
Small-signal current gain hfe typ. — 325 -
< - 400 -
> - 10 - pANV
Output admittance hoe typ. — 20 —  pA/V
. < - 60 — | pA/NV

May 1979



Silicon planar epitaxial transistors BCY70 to 72

Switching times of the BCY70 and BCY72.
—Ic=10mA; —Igon =+Igoff =1 MA

delay time t4 t<yp.

rise time tr t<yp.

turn-on time ton t<yp.

storage time s t<yp.

fall time v P

turn-off time toff t<yp.
3,0V

g
-20V

—J 1psL—

2
7oV 7272343
Fig. 4 Test circuit.
20V m— ——
input
0
ion N Joff
90 % 90 %
output
10% c 10%
—| le—>] — . 7272342
tg tr ts tf

Fig. 5 Switching waveforms.

23
35

25

48
65

270
350

50
80

320
420

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns
ns

W (June 1975



BCY70 to 72
104 o 72723501
zth J-a H
(K/W) |
—>tple _tp
«— T—» =T
10° 7
—6=1 i i
n
05 T = 1
l il ’—_- bt /———" !
102 fo =] =] ' I
= 0,1 O b i |
= # £ e
0 Lo prr} T
1 C|
9]
5l
10 L=y
ot H
it i
L il
T
}
1 !
1074 1073 1072 1071 1 10 102 103 104 10%
. tp(s)
Fig. 6.
aoo 7272355
!
o ™ . typ.values
N “Vee=1,0V
YrE P
f". \
1
300 et 3
T N \
L1 | i N
l/’ \
_,—-, .
200 = N
N
\ N\
\‘ N ~\\’TJ =°
NN Y100 °C
17
100 QY 25 %
-55°%C
0
1072 107" 1 10 102 10% -1, (ma) 10°
Fig. 7.
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Silicon planar epitaxial transistors BCY70 to 72

7272356
10°

BCY70, —Veg = 40 V 7
~lego| BCY71; Ve =40V -~
nA) | BCY72; ~Veg = 25V AT

AN
4 2
10 A=
7 V4
V4
VA
7 /
777 4
V4
Q" '
3 7
10 S 7
.Q?If' y A VA
/ Ny Vi
<) (\Q L o
o A ~/
O Q
FT/ TS
102 MLA NS
- - I’ I’
# y 4 7
4,
¥ yd 7
L/
ol
P~ £
yA
7
1 ‘
101
0 50 100 150 7 (o) 200

Fig. 8.
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BCY70 to 72

|

7272357

105

“Veg =40V

N

~Iego

(nA)

\\

104

108

102

10

4/
max /

-
M <
)

b

I'N

N

N
™

107"

50

100

Fig. 9.

150 TJ (OC) 200

8 June 1975



Silicon planar epitaxial transistors

BCY70 to 72

7Z72366

10
' Ig=I, =0
' f =1MHz
T,=25°%
\
c |\
(pF)
CY70 —
5 }
typ }
N BCY71 }
I — ) ]
| : :
L)
BCY72{—} t t
} t }
1 Il 1
I 1 i
} } f
1 1 |
T T T
0 1 1 ]
0 20 40 —Veg (V) 60
Fig. 10.
10 7272365
Ic = IC = 0
f =1MHz
0,
TJ =25°C
Ce
(pF)
[~y
N
5 - typ -
B o
0
0 2 4 ~Veg (V) s
Fig. 11.

June 1975



BCY70 to 72

7272363

300
typ. values
Tj=25%
(mA)
-IB -
- 1,5mA
200 — 1,0 mA
1 e
s —— 05 mA
/ -
———
100} =
V.
/
4
0,2 mA[]
L
ol
0 10 20 0y (v) 40
Fig. 12.
300 7272362
typ.values
Tj=25%
— —I¢
— (mA)
—
..IB =
200 20 mA 1,5mA
/'
o 1,0 mA 1T
P
/ =
4 —
100 » -
0,5 mAT]
ot
0
0 05 10 15 _vee(v) 20
Fig. 13.
10 June 1975



Silicon planar epitaxial transistors BCY70 to 72

300 7272345 7272340
~Veg =1,0V “Vee =10V
T, =25 T, =25%
i 200 2
_IC
{mA) -Ic /
(mA)
/
200 150
1
p /
y
S typ/
typ 100
P4 7
100 A
V.
pd /
/ 50 I
J
\ /
% 1 2 0
-Ig (mA) 0 0,5 1,0 Ve (V) 1,5
Fig. 14. Fig. 15.
7282286 600 7272364.1
2 fr
~1g ] (MHz) ==
(mA) ,L e
15 / 400
/ y,
: typ
/
/
200
/ /
y I
05 Vi
/
0 0
0 05 1 1,5 0 10 _ic(ma) 20
Fig. 16 Vg = 1,0 V; Tj=250C Fig. 17 —VcE =20 V; f = 100 MHz; Tymp = 25 °C.
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BCY70 to 72

0,6 7272358
typ. values .-
_Ic
_VCEsut '_I; =10
(V)
[ 1
1
T=
0,4 J =
’ 7100 °C
21
—/—50 ¢
’// A 25°C
o,
T
/ d
7 —~-50°C
>4
A U
AN A | A
A :?/’
==222 /
0
10"'1 10 102 _IC (mA) 103
Fig. 18
0 6 7272359
typ. values
-IC
- T =
—-v — =20 iz
CEsat Ig 100
(v) (R
wAm
7 ] 50°
0,4 7/' 2;%J
A / 0 >
L/, €
4
W
/ r /
/f
V V A
/ //
/
0.2 /A yd
SANA
W A
| L= 7
=t
0
10~ 10 107 —Ic (mA) 103
Fig. 19.
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Silicon planar epitaxial transistors BCY70 to 72
300 7282287
—VCEsat r
(mV) = —IC=50mA
Lol
200 <
|
et
10 mA

100 ]

0

-50 0 50 100 T| (°c) 150

Fig. 20 —Ic/—Ig = 10; typical values.

7282288

350
~VCEsat [ L] —1c=50mA
(mV) -

250

1
—
150 ——H 10mA
- ]
50
-50 0 50 100 7o) 150

Fig. 21 —Ig/—Ig = 20; typical values.
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BCY70 to 72

7272360

1,0
’ ,////j typ. values
A / /// 'I
c
AT AKX/ | — =10
—v?s/s)ut — » ,/ Ig
7
- s
T = - - '/'/'
J
08} -50% =] AT
: A '/ 5 4
"
P .4
[ 0% = =P
e -
I V|
L ol - A
06 —i?’l/ 1 T
— o,
50 C = e
C100 °C =
——
0,4 y
107" 1 10 107 1. (mA) 103
Fig. 22.
1,0 ! . — 7272361
7/ typ. values
P V4 -Ig
! L AL/l — =20
—VBesat ,/ A -Ig
(v) /‘ v 4
17/
- pAV.P
Y 1/ 4
08 > 4
/
Ty = J A AX
- o et )y d
50 C == — r—
1 yayd
P W 7/
'_.oec o ’/
punt
O ,/
0,6 = >
- 25 % =T
" L A
53 ki
F 100 °C =1
0,4
107 1 10 02 1 (ma)  10°
Fig. 23.
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BCY70 to 72

Silicon planar epitaxial transistors
7282290
1000
~~~~~ |
T Tt
~1] 1] —lc= 5‘0 mA
~VBEsat N |
(mV) P~~~ 10 mA
500
0
-50 0 50 T (°c) 100
Fig. 24 —Ic/—1g = 10; typical values.
7282289
1000
\\\\
It
‘\\ E—— \~‘~ - IC =50mAT
~VBEsat T~
(mV) \§N.~ ]
e c— 10mA
500
0
-50 0 50 Tj (°c) 100

Fig. 26 —Ic/—Ipg = 20; typical values.

June 1979
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BCY70 to 72

103 7272349
BCYT1 Vg =10V
hie f = 1kHz
(k) Tamp =25°C
10%
0
N
\\
’ typ
.10 S
~
N
1 T,
\\
101
1072 107! 1 10 102 10° 1 (ma) 104
Fig. 26.
7272346
~Veg =10V
BeY7t f = 1kHz
hee Tamb = 25°C
108
typ
_——'/ \\
//
102
10 -2 -1 2
10 10 1 10 I (mA) 10
Fig. 27.

16 June 1975



Silicon planar epitaxial transistors

BCY70 to 72

7272347

BCY71 “Veg =10V
h f = 1kHz
re o,
(x10~%) Tamb = 25°C
102
NG
10
(N
AN
\\~
<P, T
! —2 -1 2
10 10 1 0 -1 (mA) 10
Fig. 28.
7272348
BCY71 —VCE = 10V
hoe : f = 1kHz
(HA/V) Tamb = 25°C —
10? / _ —
wd
typ
V1
‘ rd
10
“
vt
! -2 -1 2
10 10 1 0 I (mA) 10
Fig. 29.
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BCY70 to 72

107 7272354
BCY71 curves of constant white noise figure
Rs
(n) typ. values
“Veg =5V
f <15 kHz
108 - =
N, SN,
N N\ ANEA N
N, N NN
™ \\ ‘\ ™ \ h N 7y
N NN N\ %
N 9
105 —\ NN \\‘\\ B AW
‘g;\:: ‘\\\ J‘Tsoée ‘\\ -
N TN
AN ;\ \\é" % . \\\
N, \\ 7o, G\\ \\\‘ AN .
N & N NN
104 ‘\\‘ N \§; A N \\ \\‘ \\ \
N > \%" . N
N AN LA AN
A AN +5% N LAV
ANEL \’% T N AN
NUN S IS AN N N N
N A N O'Q N N N \ \
N TR, N N
103 A \\ N s 3 N \\\ N )
NS, R :
o, ™ N
77 ‘90'@0 \\ N - il =
N ‘Q\\ v
\ N ™~
. 102 NONL N T~ \ muntl
— N
—— \
——
10
1 10 10? 10° 1. (ua) 0%
Fig. 30.
See also the graph and text on next page.
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Silicon planar epitaxial transistors BCY70 to 72

107 . 7272353
BCY71 curves of constant excess flicker
Rs noise factor x frequency
() typ.values
105 Ve =5V
AN AN
N N N7
N N %
108 D D —=as G
N S N
~ AN N NG \\
&
N N N « N N il
N N
N 2 N
10&\ N N > N \ \\ )
N O
- = 0 N —E
N AN AN N N
N\ AN B AN N N\ N
N, NI N NN
\ N~ N N N \ \
103 - ° \‘ \‘ \‘ \‘ N
. ) 3 X X X
‘\ 31 \ ‘\ ‘\
A Y 1 3\
__\9, N \ \
102 |—2 J
I" F y A y A f I" -
V4 y 4 y A y A V4
y. ,/ /I v4
+ I4 7 74 ;'"
/ 4 any’ / /
10 q / V. / /
2 3 4
1 10 10 10 IE (uA) 10
Fig. 31.

Determination of total noise figure
Total noise at f < 15 kHz includes flicker noise and white noise.
The relationship is as follows: noise factor = 1 + flicker noise factor + white noise factor.

The flicker noise factor can be derived from the curves of the graph above, the white noise factor from
the curves of the graph on page 18.

Example:

Assume a BCY71 operating at f = 200 Hz; Ig = 200 uA with a source resistance Rg = 10 k2. From the
graph on this page it follows that at Ig = 200 uA with Rg = 10 k2 the product of frequency and
flicker noise factor is 110. Since the frequency is 200 Hz, the flicker noise factor is 110/200 = 0,55.
From page 18 it follows that at Ig = 200 uA with Rg = 10 k€2 the white noise figure is 0,9 dB, repre-
senting a factor of 1,23. Thus the total noise factor = 0,565 + 1,23 = 1,78 or 2,5 dB.

June 1975
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BCY70 to 72

102 7272352
BCY 7! typ. values
pA \ ~Veg =5V
VHz ) Vbe =0
o
< .
s 10 == =i
3 - Ig =
o N ] 10 mA
4 T |
E o |
£ T i 1mA
K ~ I
g 1
2 ~ s !
= S 100 pA
LY .
N T~ |
U I 10 pA
10~ . 1 pA
—r
1072
1072 107! 1 10 102 103 f (kHz) 10%
Fig. 32.
7272351
BCYT1
nV typ. values
VHz “Veg =5V
. Ip=0
&
g 102 ~
o
>
[
0
o
c
£
oL
2 g =1pA
3
4
10
\\
N ﬁBPA
10mA
— 100 pAT=—_—
T
e e ————— ——————
1mA u
, L]
f02 07" L 0 f(kHy  10?
Fig. 33.
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BCY78
BCY79

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in TO-18 metal envelopes, intended for use in amplifier and switching applications.

QUICK REFERENCE DATA

BCY78 |BCY79

Collector-emitter voltage (open base) —-VCEQ max. 32 45 \
Collector current (d.c.) —Ic max. 200 mA
Total power dissipation
up to Tymp =45 °C Piot max. 345 mwW
up to Teaee =45 OC Ptot max. 1000 mwW
Junction temperature Tj max. ' 200 oC
BCY78-VII | VI 1X X
BCY79-VIl | VIl 1X
Small-signal current gain
9 ' " > 125 | 175 | 250 | 350
~lc=2mA;=Vcg=5V hfe < 280 l 350 \ 500 | 700

Transition frequenc:y at f = 35 MHz
—lg=10mA; -Veg=5V fr typ. 180 MHz
Noise figure at Rg =2 k2
—Ic=200 uA; -V =5V

f=1kHz; B =200 Hz F typ. 2 dB
MECHANICAL DATA ’ Dimensions in mm
Fig. 1 TO-18.

Collector connected to case

I V0,51
48 gmax
max

| A

2] .
<—m’°x-><-—— 12,7min —»
72694201

Accessories: 56246 (distance disc).

October 1979



BCY78
BCY79

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
BCY78|BCY79

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

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Base current (d.c.)

Power dissipation

Total power dissipation up to Tamp = 45 °C

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

up to Teage = 45 °C

max.

max.

max.

max. 200

max. 20

max. 345

max. 1000
-65 to 200

max. 200

= 0,45

= 0,15

2 g

mW
mWw

oc

oC /mW
oC /mW

December 1976



BCY78
BCY79

CHARACTERISTICS

Collector cut-off currents

VBE =0; —VCE =25V

Vgg =0; =Veg =35 V
VgE =0; =VgE =25 V; Tamp = 150 °C
VBE =0; =Veg =35V; Tamp = 150 °C
VBE = 0; =VcE = =VCEOmax
-VEB =0,2 V; =VCE =~VCEOmax; Tamb = 100 °C

Emitter cut-off current

I =0; -Vgg =4V

Chollector-emitter breakdown voltage

Vgg =0; =g = 10 pA
Ig =0; -Ig =2 mA

Emitter-base breakdown voltage
Ic=0;-Ig=1pA

Base-emitter voltage

—Ic= lOpA;—VCE=5V
“lg= 2mA;-Veg =5V
-lc= 10mA; -Veg =1V
~Ic =100 mA; -Vcg =1V
Saturation voitages

-Ic = 10 mA; -Ig =250 pA

-Ig = 100 mA; -Ig 2,5 mA

/

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

-Ices

-IcEs

-Ices
-IcEs
-ICEs
-Icex

-1ggo

-V(BR)CES
-V(BR)CEO

-V(BR)EBO

~VBE
-VBE

-VBE
-VBE
-VCEsat
-VBE sat

-VCEsat

-VBEsat

fr

typ.
<

typ.
<

typ.

typ.
600

typ.
typ.

typ.

<

typ.
600

typ.
<

typ.
700

2
20

10

100
20

20

32
32

550

650
to 750

680
750

120
250

700
to 850

400
800

850
to 1200

100
20

20

45
45

Tamb =25 °C unless otherwise specified

BCY78|BCY79

nA
nA

nA
nA

nA

<

mV

mV
mV

mV

mV

mV
mV

mV
mV

mV
mV

mV
mV

MHz

December 1976
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BCY78

BCY79
CHARACTERISTICS (conﬁnued) . , rr;mb =25 0C unless otherwise specified
Collector capacitance at f = 1 MHz S ‘
=L =0¢ —Veg = .' Cm o type 4,5 pF
Ig =1e =0; -Vcp = .10 v o 1Cc: T © 7,0 pF
Emitter capacitance atf=1 MHz : .
=L =0: - ﬁ , typ. - u pF
lg=lc=0i-VEg=0,5V Ce + 2 T 15 oF
Noise figure at Rg = 2 kQ
-Ic =200 pA; -Vog =5V .
£ 1 KHz; B = 200 Hz Foowe 2 s
BCY78-VII |VIII| IX | X
D.C. current gain BCY79-VII | VIIT | IX
> . ~| 30| 40| 100
“lg= 10pA;-Veg =5V - BFE . 140| 200|270 | 340
‘ . > 120 180|250 | 380
-lc= 2mA;-Vcg =5V . | hpg typ. 170(250{350| 500
220| 310|460 | 630
' > 80| 120|160 | 240
-lc= 10mA; -Veg =1V - ) hpg . typ. 180260360 500
- | 400}630 {1000
-Ig = 100 mA; -Veg =1V bpg > 40| 45[ 60| 60
— h-parameters at f = 1 kHz
= ' -lg= 2mA;-Vgg=5V
-_— Input impedance . \ hije typ. 2,7(