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DATA HANDBOOK SYSTEM

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

ELECTRON TUBES BLUE

SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

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

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

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

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

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

T1

T2

T3

ET3

T4

T5

T6

T7

T8

T9

T10

T11*

Tubes for r.f. heating

Transmitting tubes for communications

Klystrons, travelling-wave tubes, microwave diodes

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

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

Geiger-Miiller tubes

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

Picture tubes and components

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

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

Camera tubes and accessories, image intensifiers

Microwave components and assemblies

* Will become available in the course of 1982.
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SEMICONDUCTORS (RED SERIES)

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

S1

S2

S3

S5

S6

S7

S8

S9

S10

Diodes
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator dicdes(< 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 1C modules
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INTEGRATED CIRCUITS (PURPLE SERIES)

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

IC1
IC2
IC3

IC4

IC5

Ic6*
IC7
IC8

IC9

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

Digital integrated circuits
LOCMOS HE4000B family

Digital integrated circuits — ECL
ECL10000 (GX family), ECL100 000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipolar memories
Signetics analogue circuits

Signetics TTL logic

* This handbook will be available by the end of 1982.
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COMPONENTS AND MATERIALS (GREEN SERIES)

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

C1

c2

Cc3

Cca4

C5

C6

Cc7

c8

c9

c10

C11

c12

C13

Cci4

C15

C16

* 7 isin 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
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INDEX

INDEX OF TYPE NUMBERS
Data Handbooks S1 to S10

.

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

type no. book section type no. book section type no. book section
AA119 Sl GD BAS19 S7/S1  Mm/SD BB109G S1 T
AAZ15 S1 GD BAS20 S7/S1  Mm/SD BB112 S1 T
AAZ17 Sl GD BAS21 S7/S1  Mm/SD BB119 Sl T
AAZ18 S1 GD BAT17 S7/S1  Mm/T BB130 Sl T
BA220 S1 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 sl T
BA243 Sl T BAT83 sl T BB405B s1 T
BA244 Sl T BAT85 Sl T BB405G Sl T
BA280 S1 T BAV1O0 Sl SD BB417 Sl T
BA314 sl Vrg BAV18 sl SD BB809 sl T
BA315 Sl Vrg BAV19 S1 SD BB909A Sl T
BA316 Sl SD BAV20 Sl SD BB909B sl T
BA317 S1 SD BAV21 Sl SD BBY31 S7/S1  Mm/T
BA318 Sl SD BAV4S5 sl Sp BBY40 S7/S1 Mm/T
BA379 Sl T BAV70 S7/S1  Mm/SD BC107 S3 Sm
BA423 S1 T BAV99 §7/S1  Mm/SD BC108 S3 Sm
BA4BL Ss1 T BAW56 §7/S1  Mm/SD BC109 S3 Sm
BA482 Sl T BAW62 S1 SD BCl46 S3 Sm
BA483 s1 T BAX12 S1 SD BC177 S3 Sm
BA4B4 Sl T BAX12A Sl SD BC178 s3 Sm
BAS1l sl SD BAX14 S1 SD BC179 sS3 Sm
BAS16 S7/S1  Mm/SD BAX18 sl SD BC200 S3 Sm
BAS17 $7/S1 Mm/Vrg BB105B Sl T BC264A S5 FET
BAS18 Sl SD BB10O5G s1 T BC264B S5 FET

FET = Field-effect transistors
GD = Germanium diodes
Mm = Microminiature semiconductors
for hybrid circuits
SD = Small-signal diodes

Sm = Small-signal transistors
Sp = Special diodes

T = Tuner diodes

Vrg = Voltage regulator diodes
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INDEX

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 S& P
BC3273;A S3 Sm BCW70;R S7 Mm BD204 S4 P
BC328 S3 Sm BCW71;R S7 Mm BD226 S4 P
BC337;A 83 Sm BCW72;R S7 Mm BD227 sS4 P
BC338 S3 Sm BCW81;R 87 Mm BD228 S4 P
BC368 S3 Sm BCW89;R §7 Mm BD229 S4 P
BC369 S3 Sm BCX17;R S7 Mm BD230 S4 P
BC375 53 Sm BCX18;R S7 Mm BD231 S4 P
RC376 S3 Sm BCX19;R 87 Mm BD233 S& P
BC546 353 Sm BCX20;R S7 Mm BD234 S4 P
BC547 S3 Sm BCX51 s7 Mm BD235 S4 P
BC548 S3 Sm BCX52 s7 Mm BD236 sS4 P
BC549 S3 Sm BCX53 s7 Mm BD237 S4 P
BC550 S3 Sm BCX54 s7 Mm BD238 S4 P
BCH56 S3 Sm BCX55 s7 Mm BD291 S4 P
BC557 sS3 Sm BCX56 s7 Mm BD292 sS4 P
BC558 S3 Sm BCX70%* s7 Mm BD293 S4 P
BC559 S3 Sm BCX71* S7 Mm BD294 S4 P
BC560 sS3 Sm BCY56 S3 Sm BD295 S4 P
BC635 S3 S BCY57 s3 Sm BD296 Sé P
BC636 33 Sm BCY58 s3 Sm BD329 S4 P
BC637 s3 Sm BCY59 S3 Sm BD330 S&4 P
BC638 s3 Sm BCY70 S3 Sm BD331 S4 P
BCH3Y 53 Sm BCY71 S3 Sm BD332 S4 P
BC640 S3 Sm BCY72 s3 Sm BD333 S4 P
BCF29;R 87 Mm BCY78 S3 Sm BD334 sS4 P
BCF30;R S7 Mm BCY79 s3 Sm BD335 S4 P
BCF32;R s7 Mm BCY87 S3 Sm BD336 S4 P
BCF33;R 87 Mm BCY88 S3 Sm BD337 S4 P
BCF70;R 87 Mm BCY89 s3 Sm BD338 S4 P
BCF81;R S7 Mm BD131 sS4 P BD433 S& P
BCV71;R 87 Mm BD132 sS4 P BD434 S4 P
BCV72;R  S7 Mm BD135 S4 P BD435 sS4 P
BCW2S;R 87 Mm BD136 sS4 P BD436 S4 P
BCW30;R 87 Mm BD137 S4 P BD437 = sS4 P
BCW31;R §7 Mnm BD138 S4 P BD438 sS4 P
BCW32;R S7 Mm BD139 S4 P BD645 S4 ?
BCW33;R 87 Mm BD140O sS4 P BD646 S4 P
BCW60* s7 Mm BD201 S& P BD647 S4 P

* = series

FET = Field-effect transistors P = Low-frequency power transistors

Mm = Microminiature semiconductors Sm = Small-signal transistors

for hybrid circuits

October QR"\ {/f
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INDEX

type no. book  section type no. book  section type no. book section
BD648 Sk P BD940 S4 P BDT42C  S& P
BD649 S4 P BD941 S4 P BDT60 S4 P
BD650 sS4 P BD942 S4 P BDT60A  S& P
BD651 S4 P BD943 S4 P BDT60B S4 P
BD652 sS4 P BDY44 S4 p BDT60C  S4 P
BD675 S4 P BD945 S4 P BDT61 sS4 P
BD676 S4 P BD946 Sh P BDT61A  S4 P
BD677 S& P BD947 S4 P BDT61B S4 P
BD678 S4 P BD948 S4 P BDT61C  S4 P
BD679 sS4 P BD949 Sk P BDT62 S4 P
BD680 S4 P BD950 S4 P BDT62A S4 P
BD681 S4 P BD951 S4 P BDT62B S4 P
BD682 S4 P BD952 S4 P BDT62C S4 P
BD683 sS4 P BD953 S4 P BDT63 S4 P
BD684 S4 P BD954 Sh P BDT63A  S4& P
BD813 S4 P BD955 S4 P BDT63B S4 P
BD814 S& P BD956 S4 P BDT63C S4 P
BD815 S4 P BDT29 S4 P BDT64 S4 P
BD816 S4 P BDT29A  S4 P BDT64A  S4 P
BD817 S4 P BDT29B Sh P BDT64B S4 P
BD818 S4 P BDT29C  S& P BDT64C  S4 )4
BD825 S4 P BDT30 S4 P BDT65 S4 P
BD826 S4 P BDT30A S4 P BDT65A S&4 P
BD827 sS4 P BDT30B S4 P BDT65B S4 P
BD828 S4 P BDT30C S4 P BDT65C S4 P
BD829 S4 P BDT31 S4 P BDTI91 S& P
BD830 sS4 P BDT31A S4 P BDT92 S4 P
BD839 Sh P BDT31B S4 P BDT93 S4 P
BD840 S4 P BDT31C S4 P BDT94 S4 P
BD841 sS4 P BDT32 S4 P BDT95 S4 P
BD842 S4 P BDT32A S4 P BDT96 S4 P
BD843 S4 P BDT32B S4 P BDV64 sS4 - P
BD844 S4 P BDT32C S4 P BDV64A sS4 P
BD933 S4 P BDT41 S4 P BDV64B Sh P
BD934 S4 P BDT41A S4 P BDV64C S4 P
BD935 S4 P BDT41B S4 P BDV65 Sh P
BD936 S4 P BDT41C S4 P BDV65A S4 P
BD937 S4 P BDT42 S4 P BDV65B S4 P
BD938 S4 P BDT42A S4 P BDV65C S4 P
BD939 S4 P BDT42B S4 P BDVI1 S4 P

P = Low-frequency power transistors

w ( October 1982
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type no. book  section l type no. book section typeno. book section
BDV92 S4 P ( BDX67 S4 P BF419 S4 P
BDV93 sS4 P BDX67A S4 P BF422 S3 Sm
BDV94 S4 P BDX67B sS4 P BF423 S3 Sm
BDVI5 sS4 P BDX67C S4 P BF450 S3 Sm
BDV96 S4 P BDX77 sS4 P BF451 S3 Sm
BDW55 sS4 P BDX78 S4 P BF457 S4 P
BDW56 S4 P BDX91 S4 P BF458 S4 P
BDW57 S4 P BDX92 S4 P BF459 S4 P
BDW58 S4 P BDX93 S4 P BF469 S4 P
BDW59 S4 P BDX94 S4 P BF470 sS4 P
BDW60 S4 P BDX95 S4 P BF471 S4 P
BDX35 S4 P BDX96 S4 P BF472 S4 P
BDX36 S4 p BDY90 S4 P BF480 s3 Sm
BDX37 S4 P BDY90A S4 P BF494 S3 Sm
BDX42 S4 P BDY91 sS4 P BF495 S3 Sm
BDX43 S4 P BDY92 S4 P BF496 S3 Sm
BDX44 sS4 P BF18G 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 sS4 P RF100 s3 Sm BF550;R  s7 Mm
BDX62B S4 P BF200 S3 Sm BF569 s7 Mm
BDX62C sS4 P BF240 S3 Sm BF579 S7 Mm
BDX63 S4 P BF241 S3 Sm BF622 S7 Mm
BDX63A  S4 P BF245A S5 FET BF623 s7 Mm
BDX63B sS4 P BF245B S5 FET BF660;R S7 Mm
BDX63C S4 P BF245C S5 FET BF767 S7 Mm
BDX64 S4 P BF246A S5 FET BF819 -S4 P
BDX64A  S4 P BF246B S5 FET BF857 sS4 P
BDX64B sS4 P BF246C S5 FET BF858 S4 P
BDX64C S4 P BF256A S5 FET BF859 S4 P
BDX65 S4 P BF256B S5 FET BF869 S4 P
BDX65A sS4 P BF256C S5 FET BF870 S4 P
BDX65B sS4 P BF324 S3 Sm BF871 S4 P
BDX65C S4 P BF370 S3 Sm BF872 S4 P
BDX66 S4 P BF410A S5 FET BF926 S3 Sm
BDX66A S4 P BF410B S5 FET BF936 S3 Sm
BDX66B sS4 P BF410C S5 FET BF939 s3 Sm
BDX66C S4 P BF410D S5 FET BF960 S5 FET

FET = Field-effect transistors P = Low-frequency power transistors

Mm = Microminiature semiconductors Sm = Small-signal transistors

for hybrid circuits

October 1982
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type no. book section type no.  book section type no. book section
BF967 S3 Sm BFRI1A S10 WBT BFX88 s3 Sm
BF970 S3 Sm BFR92;R S7 Mm BFX89 S10 WBT
BF979 S3 Sm BFRI93;R S7 Mm BFY50 S3 Sm
BF981 S5 FET BFR94 S10 WBT BFY51 S3 Sm
BFQ10 S5 FET BFR95 S10 WBT BFY52 S3 Sm
BFQl1 S5 FET BFR96 S10 WBT BFY55 S3 Sm
BFQl2 S5 FET BFR96S S10 WBT BFY90 S10 WBT
BFQ13 S5 FET BFS17;R S7 Mm BG2000 s1 RT
BFQl4 S5 FET BFS18;R S7 Mm BG2097 S1 RT
BFQ15 S5 FET BFS19;R S7 Mm BGX1l#* 52 ThM
BFQ16 S5 FET BFS203;R S7 Mm BGX12%* S2 - ThM
BFQ17 S7 Mm BFS21 S5 FET BGX13* Sz Thit
BFQ18A s7 Mm BFS21A S5 FET BGX14* SZ ThM
BFQ19 s7 Mm BFS22A S6 RFP BGX15% S2 ThM
BFQ22 S10 WBT BFS23A S6 RFP BGX17%* S2 ThM
BFQ22S S10 WBT BFS28 S5 FET BGY22 S6 RFP
BFQ23 sS10 WBT BFT24 S10 WBT BGY22A S6é RFP
BFQ24 510 WBT BFT25;R S7 Mm BGY23 S6 RFP
BFQ32 s10 WBT BFTA44 S3 Sm BGY23A  S6 RFP
BFQ33 s10 WBT BFT45 S3 Sm BGY32 S6 RFP
BFQ34 S10 WBT BFT46 S7 Mm BGY33 S6 RFP
BFQ42 56 RFP BFT92;R S7 Mm BGY35 S6 RFP
BFQ43 S6 RFP BFTI93;R S7 Mm BGY36 S6 RFP
BFQ51 S10 WBT BFW10 S5 FET BGY40A 36 RFP
BFQ52 510 WBT BFW11 S5 FET BGY40B S6 RFP
BFQ53 S10 WBT BFW12 S5 FET BGY41A 56 RFP
BFQ63 s10 WBT BFW13 S5 FET BGY41B S6 RFP
BFQ68 S10 WBT BFW16A S10 WBT BGY43 S6 RFP
BFR29 S5 FET BFW17A 510 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 BFWI3 S10 WBT BGY54 S10 WBM
BFR54 S3 Sm BFX29 S3 Sm BGY55 S10 WBM
BFR64 S10 WBT BFX30 S3 Sm BGY56 510 WBM
BFR65 S10 WBT BFX34 S3 Sm BGY57 S10 WBM
BFR84 S5 FET BFX84 S3 Sm BGY58 510 WBM
BFR90 S10 WBT BFX85 S3 Sm BGY59 510 WBM
BFRI0A S10 WBT BFX86 53 Sm BGY60 S10 WBM
BFRI1 S10 WBT BFX87 S3 Sm BGY74 510 WBM

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

Mm = Microminiature semiconductors ThM = Thyristor Modules

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

[
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type no. book section type no. book  section type no. book section
BGY75 S10 WBM BLW98 56 RFP BLY94 S6 RFP
BLV10 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
BLV57 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
BLW50F S6 RFP BLX97 S6 RFP BR100/03 s2 Th
BLW60 S6 RFP BLX98 S6 RFP BR101 S3 Sm
BLW60C S6 RFP BLY33 S6 RFP BRY39 S3 Sm
BLW64 S6 RFP BLY3% 56 RFP BRY56 s3 Sm
BLW75 S6 RFP BLY35 S6 RFP BRY61 s7 Mm
BLW76 S6 RFP BLY36 S6 RFP BSR12;R S7 Mm
BLW77 S6 RFP BLYS83 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
BLW80 S6 RFP BLY87A S6 RFP BSR16;R S7 Mm
BLW81 56 RFP BLY87C S6 RFP BSR17;R S7 Mm
BLW82 S6 RFP BLY88A 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 56 RFP BLY92A S6 RFP BSR43 S7 Mm
BLWI91 S6 RFP BLY92C S6 RFP BSR50 S3 Sm
BLW95 S6 RFP BLY93A S6 RFP BSR51 S3 Sm
BLW96 S6 RFP BLY93C S6 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
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\ type no. book section type no. book section type no. book section
riBSR56 sS7 Mm BT139% S2 Tri BUW85 Sk P
' BSR57 s7 Mm BTL49%  S2 Th BUX46;A S4 P
BSR58 s7 Mm BT151%* 52 Th BUX47;A S4& P
BSREO S3 Sm BT152% S2 Th BUX48;A S& P
BSR61 S3 Sm BT153 52 Th BUX80 S4 P
BSR62 sS3 Sm BT154 52 Th BUX81 S4 P
BSS38 S3 Sm BT155% S2 Th BUX82 S4 P
BSS50 S3 Sm BTV24% S2 Th BUX83 sS4 P
BSS51 53 Sm BTV34* S2 Tri BUX84 S4 P
BSS52 S3 Sm BTV58% 52 Th BUX85 sS4 P
BSS60 S3 Sm BTW23%* S2 Th BUX86 S4 P
BSS6HL S3 Sm BTW30S* S2 Th BUX87 S4 P
BSS62 S3 Sm BTW31W* S2 Th BUX98 S4 P
BSS63;R  S7 Mm BTW38% S2 Th BUY89 S4 P
BSS64;R ST Mm RTW4O* S2 Th BY184 Sl R
BSS68 S3 " Sm BTW&2*  S2 Th BY188G Sl R
BSV1S S3 Sm BTW43* S2 Tri BY223 S2 R
BSV16 s3 Sm | BTW4S* 82 Th BY224%  S2 R
BSV17 S3 Sm BTWA4T* S2 Th BY225% S2 R
| BSVS52;R ST Mm BTW58% 52 Th BY228 Sl R
| Bsves 83 Sm BTW63*  S2 Th BY229%  S2 R
BSV78 S5 FET BTW92%* S52 Th BY249 S2 R
BSV79 S5 FET BTX18%* S2 Th BY260%* S2 R
BSV80 S5 FET BTX94% S2 Tri BY261%* S2 R
BSVBL S5 FET BTY79%* S2 Th BY277% S2 R
BSW6HOA S3 Sm BTY8B7* S2 Th BY438 Sl R
BSWHTA 53 Sm BTY9L1* S2 Th BY448 S1 R
BSW68A S3 Sm BU208A S4 P BY458 Si R
BSX19 S3 Sm BU326 S4 P BY476 S1 R
BSX20 s3 Sm BU326A S4 |id BYA4TT Sl R
BSX4S S3 Sm BU426 S&4 P BY478 Sl R
BSX46 S3 Sm BUL426A S4 P BY505 S1 R
BSX4T S3 Sm BU433 S4 P BY509 Sl R
BSX59 s3 Sm BUSL1;A S& p BY527 Sl R
BSX60 S3 Sm BUS12;A S4 P BY584 S1 R
BSX61 S3 Sm BUSL3;A S& P BY609 S1 R
BSY95A S3 Sm BUSL14;A S4 P BY610 Sl R
BT136% S2 Tri BUVS2 S4 P BYV20 S2 R
BT137% S2 Tri BUVS3 S4 P BYV21* S2 R
BT138%* 52 Tri BUW84 Sh 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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typeno. book section “'typeno. book section typeno. book section
BYV23 S2 R " BYX52% S2 R CNX21 S8 PhC
BYV24 S2 R ' BYX56% S2 R CNX35 S8 PhC
BYV27 sl 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
BYVI5A Sl R BYX97* S2 R CNY53 S8 PhC
BYVI5B Sl R BYX98% S2 R CNY57 S8 PhC
BYVI95C S1 R BYX99%* S2 R CNY57A S8 PhC
BYV96D S1 R BZTO3 Sl Vrg CNY62 S8 PhC
BYVI96E S1 R BZV10 S1 Vef CNY63 S8 PhC
BYW19* S2 R BZV11l Sl Vrf | €Q209s S8 D
BYW25 S2 R BZV12 Sl Vrf CQ216X S8 D
BYW29* S2 R BZV13 S1 Vrf CQ216Y S8 D
BYW30%* 32 R BZV14 s1 Vrf CQ327;R S8 D
BYW31%* S2 R BZV15%* S2 Vrg CQ330;R s8 D
BYWS4 s1 R BZV37  .s1 Vrf CQ331;R S8 D
BYWS55 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
RYWO3% 32 R BZW70* 52 TS CQ431;R S8 D
BYW94* s2 R BZW86* 52 TS CQ432;R  s8 D
BYW95A Sl R BZWI91* S2 TS CQLl0 S8 LED
BYWI5B sl R BZX55 S1 Vrg CQW10 S8 LED
BYW95C S1 R BZX70%* S2 Vrg CQwll S8 LED
BYW96D S1 R BZX75 S1 Vrg CQW12 S8 LED
BYW96E  S1 R BZX78*  s7/s1 Mm/Vrg CQX10 S8 LED
BYX10 S1 R BZX79% S1 Vrg CQX11 S8 LED
BYX22%  §2 R BZX84*  S7/S1 Mm/Vrg CQX12 S8 LED
BYX25% S2 R BZX87% S1 Vrg CQXx51 S8 LED
BYX30%* S2 R BZX90 S1 Vrf CQX54 S8 LED
BYX32%* s2 R BZX91 Sl Vrf CQX55 S8 LED
BYX38% S2 R BZX92 S1 Vrf CQX56 S8 LED
BYX39% S2 R BZX93 Sl Vrf CQXx57 S8 LED
BYX42% s2 R BZX94 S1 Vrf CQX58 58 LED
BYX45% 32 R BZY91* S2 Vrg CQX60 S8 LED
BYX46% 32 R BZY93%* 52 Vrg CQX61 S8 LED
BYX49% 32 R BZY95% S2 Vrg CQXx62 S8 LED
BYX50% S2 R BZY96* 52 Vrg CQX63 S8 LED

¥ =series

D = Displays R = Rectifier diodes

LED = Light emittting diodes : TS = Transient suppressor diodes

Mm = Microminiature semiconductors Vrf = Voltage reference diodes

for hybrid circuits Vrg = Voltage regulator diodes

PhC = Photocouplers
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type no. book section type no. book section type no. book section
CQX64 S8 LED 0oM361 S10 WBM . RPY96 S8 I
CQX65 S8 LED oM370 S10 WBM . 8D205 S5 FET
CQX66 S8 LED 0M931 S4 P SD210 S5 FET
CcQXx67 S8 LED oM961 S4 P SD211 S5 FET
CQX68 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 52 St SD222 S5 FET
cqQyllc 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 1N821;A Sl Vrf
CQY50 S8 LED 0SM9410 S2 St 1N823;A Sl Vrf
CcQY52 S8 LED 0SM9510 S2 St 1N825;A S1 Vrf
CQY54 S8 LED 0SM9511 S2 St 1N827;A S1 Vrf
CQY58A S8 LED 0SM9512 52 St 1N829;A S1 Vrf
CQY89A S8 LED 0SS9110 S2 St 1N914 sl SD
CQY9%4 S8 LED 0859210 S2 St 1N916 sl SD
CQY95 S8 LED 0SS9410 S2 St 1N3879 S2 R
CQY9%6 S8 LED PH2222;R S3 Sm 1N3880 S2 R
CcQY97 S8 LED PH2222A;R S3 Sm 1N3881 S2 R
0A90 Sl GD PH2369 S3 Sm 1N3882 S2 R
0A91 Sl GD PH2907;R S3 Sm 1N3889 S2 R
0A95 Sl GD PH2907A;R S3 Sm 1N3890 S2 R
0M320 S10 WBM PH4O* S2 R 1N3891 S2 R
oM321 S10 WBM PH70* S2 R 1N3892 S2 R
oM322 S10 WBM RPY58A S8 Ph 1N3899 S2 R
oM323 S10 WBM RPY82 S8 Ph 1N3900 S2 R
0OM323A sS10 WBM RPY84 S8 Ph 1N3901 S2 R
0M335 s10 WBM " RPY85 S8 Ph 1N3902  S2 R
0M336 S10 WBM RPY86 s8 1 1N3903  S2 R
oM337 S10 WBM RPY87 S8 I 1N3909 S2 R
OM337A S10 WBM RPY88 S8 I 1N3910 S2 R
0M339 s10 WBM RPY89 S8 I 1N3911 S2 R
OM345 S10 WBM RPY90* S8 I 1N3912 S2 R
0M350 S10 WBM RPY91%* S8 I 1N3913  S2 R
0oM360 S10 WBM RPY93 S8 I 1N4001G Sl R

FET = Field-effect transistors

GD = Germanium diodes
| = |nfrared devices

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

R = Rectifier diodes

SD = Small-signal diodes

Sm = Small-signal transistors

St = Rectifier stacks

Vrf = Voltage reference diodes
WBM = Wideband hybrid 1C modules

‘ w (October 1982
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INDEX

type no. book section ‘ type no. book section l type no. book  section
o . __ |
1N4002G  §1 R 2N2905 83 Sm I 2n4858  s5 FET
1N4003G sl R 2N2905A 83 Sm ! 2N4859 S5 FET
1N4004G  S1 R 2N2906 S3 Sm | 2N4860 S5 FET
1N4005G Sl R 2N2906A 83 Sm | 2N4861 S5 FET
1N4006G Sl R ! 2N2907 S3 Sm 2N5415 S3 Sm
1IN4007G  sSlL R | 2N2907A s3 Sm 2N5416 S3 Sm
1N4148 Sl SD 2N3019 S3 Sm 61SV S8 I
1N4150 sl SD 2N3020 s3 Sm 368BPY S8 PDT
1N4151 S1 SD 2N3053 S3 Sm 56201d S4 A
1IN4154 Sl SD 2N3375 S6 RFP 562013 S4 A
1N4446 Sl SD 2N3553 S6 RFP 56230 s2 HE
1N444S Sl SD 2N3632 S6 RFP 56231 S2 HE
IN4531 Sl SD 2N3822  s5 FET 56245 $3,6,10A
1N4532 Sl SD 2N3823 S5 FET 56246 S3,5,10A
1N5059  s1 R 2N3866  S6 RFP 56253 S2 DH
1N5060 Sl R 2N3903 S3 Sm 56256 S2 DH
1IN5061 S1 R 2N3904 S3 Sm 56261a S4 A
1IN5062 sl R 2N3905 S3 Sm 56262A S2 A
2N918 S10 WBT 2N3906 S3 Sm [ 56264A S2 A
2N929 S3 Sm 2N3924 S6 RFP f 56268 S2 DH
2N930 S3 Sm 2N3926  s6 RFP | 56290 S2 HE
2N1613 S3 Sm 2N3927 56 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 S3 Sm 2N4091 S5 FET 56333 S4 A
2N2221 S3 Sm 2N4092 S5 FET 56339 S4 A
2N2221A  S3 Sm 2N4093 S5 FET 56348 52 DH
2N2222 sS3 Sm 2N4123 s3 Sm 56350 S2 DH
2N2222A S3 Sm 2N4124 S3 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 sS3 Sm 2N4393 S5 FET 56359d S4 A
2N2484 s3 Sm 2N4427 S6 RFP 56360a sS4 A
2N2904 S3 Sm 2N4856 S5 FET 56363 S2,84 A
2N2904A 83 Sm 2N4857 S5 FET 56364 S2,84 A !
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
= Small-signal diodes
= Small-signal transistors

SD
Sm

WBT = Wideband hybrid IC modules

10
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INDEX

type no. book  section
56366 S2 A
56367 s2,S4 A
56368a  S4 A
56368b  S4& A
56369 2,84 A
56378 sS4 A
56378 S4 A
56379 S4 A
56387a,b S& A

A = Accessories
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MAINTENANCE
TYPES

MAINTENANCE TYPE LIST

The types listed below are not included in this handbook.
Detailed information will be supplied on request.

BCY30A to 34A
BF115
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TYPE NUMBER

SURVEY

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

;YJF:Sber polarity | envelope VC\EO rr'1(,:1\ ;?{Jr:jber polarity | envelope VCVEO r:}%
BC107 n-p-n TO-18 45 100 | BCY57 n-p-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 SOT-42 20 50 | BCY70 p-n-p 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-n-p TO-18 25 200
BC179 p-n-p TO-18 20 100 | BCY78 p-np TO-18 32 200
BC200 p-np SOT-42 20 50 | BCY79 p-n-p TO-18 45 200
BC327 p-n-p TO-92 var.| 45 500 | BCY87 n-p-n TO-71 40 30
BC327A p-n-p TO-92 var.; 60 500 | BCY88 n-p-n TO-71 40 30
BC328 p-n-p TO92 var.| 25 500 | BCYS89 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 TO-92 var.| 60 500 | BF181 n-p-n TO-72 20 20
BC338 n-p-n TO92 var.| 25 500 | BF182 n-p-n TO-72 20 15
BC368 n-p-n TO92 var.| 20 1000 BF183 n-p-n TO-72 20 15
BC362 p-n-p TO-92 var.| 20 1000 | BF197 n-p-n SOT-25 25 25
BC375 n-p-n TO-92 var.| 20 1000 | BF198 n-p-n TO-92 var. 30 25
BC376 p-n-p TO-92 var.| 20 1000 | BF199 n-p-n TO92var.| 25 25
BC546 n-p-n TO-92 var.| 65 100 | BF200 n-p-n TO-72 20 20
BC547 n-p-n TO92 var.| 45 100 BF240 n-p-n TO-92 var. 40 25
BC548 n-p-n TO92 var.| 30 100 BF241 n-p-n TO-92 var. 40 25
BC549 n-p-n TO-92 var.| 30 100 | BF324 p-n-p TO-92 var. 30 25
BC550 n-p-n TO92 var.| 45 100 BF370 n-p-n TO-92 var. 15 100
BC556 p-n-p TO-92 var.| 65 100 | BF422 n-p-n TO-92 var.| 250 50
BC557 p-n-p TO92 var.| 45 100 BF423 p-n-p TO-92 var.| 250 50
BC558 p-n-p TO92 var.| 30 100 BF450 p-n-p TO-92var.| 40 25
BC559 p-n-p TO92 var.| 30 100 BF451 p-n-p TO-92 var. 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-92 var. 20 30
BC636 p-n-p TO-92 var.| 45 1000 | BF495 n-p-n TO-92var.| 20 30
BC637 n-p-n TO-92 var.| 60 1000 BF496 n-p-n TO-92 var. 20 20
BC638 p-n-p TO-92 var.| 60 1000 BF926 p-n-p TO-92 var. 20 25
BC639 n-p-n TO92var.| 80 1000 BF936 p-n-p TO-92 var. 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 |tvee polarity | envelope Vceo Ic
number V mA | number \% 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
BFRb54 n-p-n TO-92 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-np TO-39 250 500 {BSY95A |n-pn TO-18 15 100
BFX29 p-n-p TO-39 60 600 |PH2222;R |n-p-n TO92var. | 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-92var. | 40 800
BFX84 n-p-n TO-39 60 1000 |PH2369 n-p-n TO92var. | 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-92 var. | 60 600
BFX87 p-n-p TO-39 50 600 | PH2907AR |p-n-p TO-92 var. | 60 600
BF X88 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 | TO92var.| 70 175 {2N2219 n-p-n TO-39 30 800
BSR50 n-p-n T0O-92 var.| 45** | 1000 |2N2219A |n-pn 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%* | 1000 |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** 11000 [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** | 1000 |2N2904 p-n-p TO-39 40 600
BSS62 p-n-p TO-39 80** | 1000 |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-ni-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
BSWG6A | n-p-n 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-p-n TO-39 150 1000 |2N3020 n-p-n TO-39 20 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
* 1em-

** VCER-
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TYPE NUMBER

SURVEY

type polarity | envelope Vceo Ic

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-np 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 TO92- 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 J
BFX88

BFX30
BF X34

BF X84 l
BF X85
BFX86 J

BFY50 )
BFY51 |
BFY52 J
BSS50 l
BSS51

BSS52 J
BSS60 |
BSS61

BSS62 J

BSV15 l
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
50 002-071

50 004-083
50 004-025

50 004-100

50 002-089

50 004-073

50 004-074

50 002-131

50 004-008

Type

BSW66A
BSW67A
BSW6SA

BSX45
BSX46
BSX47

2N1613
2N1711
2N1893

2N2218
2N2218A

2N2219
2N2219A

2N2221
2N2221A

2N2222
2N2222A

2N2904
2N2904A

I G Yo e T

ZINZYIUD
2N2905A
2N2906
2N2906A

2N2907
2N2907A

2N3019
2N3020

2N4030
2N4031
2N4032

2N4033

[N

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

September 1982




GENERAL

Type designation
Rating systems
Letter symbols

SOAR curves
s-parameters






TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

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

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

FIRST LETTER

The first letter gives information about the material used for the active part of the devices.
GERMANIUM or other material with band gap of 0,6 to 1,0eV.

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

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

»owp

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

A. DIODE; signal, low power

DIODE; variable capacitance

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

. TRANSISTOR; power, audio frequency (Rth j-mb < 15 OC/W)

DIODE; tunnel

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

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOQUS; e.g. oscillator

. DIODE; magnetic sensitive

TRANSISTOR; power, high frequency (R¢h j-mb < 15 9C/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 (Rthj-mb > 15 OC/W)
TRANSISTOR; low power, switching (Rth j-mb > 15 OC/W)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rthj-mb < 150C/W)

. TRANSISTOR; power, switching (R¢h jmb < 15 OC/W)

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

DIODE; rectifying, booster

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

NXXCHVPDIPPZrIEMMOUOD
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TYPE

DESIGNATION

il

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: B

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

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

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

E. 20% (according to IEC 63: series E6) . , :
The number denotes the typical operating {Zener) voltage related to the nominai 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 Lo
The NUMBER indicates the rated maximum repetitive peak reverse voltage (VR RM) or the rated
repetitive peak off-state voltage ( VDRM). whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number. :

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

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

March 1978



RATING SYSTEMS

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

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or vaive, 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 valuié for stated ‘or recoghized conditions. A characteristic may also be a set of related values,
usually shown in graphical form.

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

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic
device. It'is détermined 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 prebable 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
wa v the intended service is exceeded with a bogey device under the worst probable operating
tions with respect to supply voltage variation, equipment component variation, variation in
stics of all other devices in the equipment, equipment control adjustment, load variation,
sariation and environmental conditions.

TGN CENTRE RATING SYSTEM

nn centre ratings are Himiting 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.

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

wr 1877 (/
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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.

| o,
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LETTER SYMBOLS

I

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

b) instantaneous total values .
Example ig

c) average total values -
Example Ip(a vy

d) peak total values
Example Igy;

€) root-mean-square total values :
Example IB(RMS)

Lower-case subscripts shall be used for the indication of values applying to the Véryfi'ﬁ‘g'
component alone ¢ : S e

a) instantaneous values ) ‘
Example i,

b) root-mean-square values
Example Ip(ymg)

c) peak values

d) average values .
Example In(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~ Ig, iB, ips Ibm

Diodes: To indicate a forward current (conventlonal current flow into the anode -
terminal) the subscript FF or f should be used; for a reverse current
(conventional current flow out of the anode termina]) the subscrlpt Rorr
should be used.

Examples: Iy, Iy, iF, If(rms)
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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,tefmi'nal 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’ Vie' vbem

Diodes: - To inc_iicate a forward voltage (ahode 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 of r should be used.

v

Examples: V F Vrm

F

» Vgo v
Subscripts for supply volté.ges 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 nécessary to indicate a reference terminal, this should be done by a third
subscript .

Example : VOCE

Subscripts for devicés 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: I, = 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 multi‘pie devices

For multiple unit devices, the subscripts are modified by a number preceding the letter

subscript; in the case of muitiple subscripts, hyphens may be necessary to avoid mis-

understanding. ) o _ ’

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

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

(no signal)

time 7265988

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS
Definition

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

Basic letters

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

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

G, g = conductance; real part of an admittance

H,h = hybrid parameter

L = inductance

R,r = resistance; real part of an impedance

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

Z,z = impedance;
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Uppex-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 = gmall-signal value of the external impedance

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

Examples: hFE’ YRE hfe
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Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer
Examples: hi (or hll)
h™ (or h.,)
h° (or h 2)
nt or 1Y)
T 12
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 hZIe)’ 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-
Ty parts exist, these may be used.
Examples: Zi = Ri + in
I,

e gfe + bee

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

Examples: Re (h,, ) etc. for the real part of h,
ib ib

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

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

Collector-emitter voltage

Maximum collector-emitter voltage Vg 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. Pyo 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 permissible dissipation
80 versus mounting base temperature
P Prot
tot (%)
(W)
60 100 -
40
50
N
20
Fig. 1 Power derating curve.
N
0 0
0 50 100 150 a
o @ bl o 100 1,000 200

\ (Juiv 1981



SOAR

Total power dissipation is given by

Ptot=IcVCE + IBVBE

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

junction mounting
base
i Rth j—mb mb

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)

. P, .- Tj — Tmb
°Y Rehjmb

There are two limitations to Pyq¢
= When Trp < Tmp spec

ATj'-mb max

Ptot max = Rthj-mb

— when Tj,p > Tinp spec

ATj max — Tmb

Ptot max = Rthj mb

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

ATi-mb max = Timax — 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
Prot = %‘_—I‘nlb
th j-mb
yields
Ptotm = TZ]——E
th j-mb

where Pyot M is the total pulsed power and Zih j.mb 18 the thermal impedance between junction and
mounting base. Thermal impedance depends on pulse duration ty, and duty factor 6 = 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.

72730191

Zth j-mb

Rih j-mb

T

Zn (0=1) curve
made to coincide
with  Rypj.mp curve

pulse duration tp

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 T < Tmp spec

Piot M =Tj-mbmax
tot M max ————Zthj-mb

(b) When Tijp > Tmb spec

Tjmax — Tmb

Ptot M max = Zth j-mb
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In essence, at or below Ty, spec there is a fixed limit t0 Pyot M max; above Trmb spec: Ptot M max
declines linearly with increasing mounting base temperature. As illustrated in Fig. 4, for non-rectangular
pulses

t
Ptotmax " tp = ( Pty
tq

75 R
equivalent
P, rectangular
(;3; / pulse
7 A AT
5 . ]
1
P
I M ‘
[ \
25 /
1 ‘U
/l 1]
/
l \
| | \
. \
\
4
0 o v J% \L
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 VcE is
greater than VcEQmax. 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 iog-log grid. The right-hand boundary is formed by VCEOmax: which extends up
t0 a collector current of about 300 mA. Above this point, as | is increased V CE must be reduced to
prevent second breakdown.

The upper boundary is formed by 1cmax, Which extends to where the product of Icmax and VcE
equals the maximum allowable power dissipation. From this point Ic must be reduced with increasing
VcE, 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
Trnb above Tpspec: Prot 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 Typ, the second breakdown boundary may be excluded altogether.

7273000

100
(IC
A -
) I limit
& F’tot
10 - limit
N
AN
A
3
\
second
breakdown
\ limit
4
1 Ay
Y
Veg limit
11 T] Vegomax!
0,
1 10 Veg (W) 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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IcMmax

The extent to which the I boundary can be extended for pulse operation depends on pulse duration
and duty factor, the limit being Icpmax. Which applies at a duty factor of 0,01 and a pulse length of
20 ms or less. Together the | cpimax and VeEQmax 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 ICMmax ©f 12 Aand a

VCEOmax of 60 V.

102 72;89357
Ic
(A)
T
ICM max
10 —— %
- - NG
ICmax N
AN AN
AN N
\\ N
\\
\
1
1
\
VCEOmax\——-—
107! I 1 H )
! 10 Vce (V) 10

Fig. 6 Maximum collector current and
collector-emitter voltage boundaries.
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Piot max
The Psot 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 Pigy max boundary must be constructed.
From
Tj max — Tmb )

ProtMmax = Zeh b
j-m

Tj max is stated in the data sheets; Ztp j.mb can be read from the curve, similar to Fig. 3, also giveri in
the data sheets. Thus Prot Mmax can be calculated and an appropriate boundary can be drawri in the
SOAR curve parallel 1o the Pyot max line. An example will illustrate this. Assume:

Tjmax = 150 OC; Tmb spec = 25 °Ci tp = 0,2ms and § =0,1.
From Fig. 7, Zth j-mb = 0,42 K/W for the given values of t and 8.

150 — 80
Piot Mmax = 042 =166 W.

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

3 7280198 :
ztn ~mb BN
] i
(K/W) .
F8=1 Rt j-mb
P i
2 ] L
=T i L =
et s A
— [ o
T U e —’l
107 L4 A
— A AN
1 -
. v
1 09 —— A
Bt Z
- VW4
1 B
02 Bl 574
|t / A
AR~
= il —1 i
F 0,057 4 7t
1075 1074 1073 1072 107 1 (80

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.*
Curves for 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 i
82001 _1002/10,05
10 < I
< 1
B [
0,1 T RN
prrtlbas [T
’ L
=TI
1 i
0,01 01 1 t, (ms) 10
(a)
s e
6'\\0' I Jf ]
0;_ o E— i
1 | ’
My P— 9,00 A [
[T l l Nl
— \\\ i
10 01 LLTTSIN N L
I SUSN I { 1T
] A —
0,2 ~ | 1
T ] [T 117
| e
| |
05
1 il
001 o1 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 VCEOmax boundary at which voltage derating must
commence as | increases. Similarly, M) is used to calculate the point on the ICMmax line at which
current derating must commence as VCE increases. '

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

lc(s) = 'c(B) x M-
Similarly for Ig; although here A, the point on the Ic curve at which current derating commences, is
first determined by extending the second breakdown boundary to where the two would intersect if
Piot max did not intervene. A’ is then given by

Vea(s) = VeE(A) X My,

7289356
Ic
(A) PtotMmax
(Tmp < 80°C)
ICMmax ¥
\ |
10 == ICmax AN Ay=F rectangular pulse
i i i i \Y\ \Q“\‘ 5 001pertatlon02
=01, =0,Zms
- Protmax K T ‘\‘ A P
| (Tmp <25°C) L N
d.c.l\ \
operation\ 81\
1 A}
AY
\
\
\
)
VCEO max
_1 L
0 10 102 103
Vee (V)

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 My = 7,3:

lc(’)=022x73=16A
VCE(A) = 13x24=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
irains 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.

<% 0 -2

| f
R N e S
power | ‘ , J Z
. l :| : ; ; E’ » heat
_ L e
’ | 1 | }XPJ
- I { y cool
o BRER
o bt
to t t2 t3 I I
e
AT ’ I Are > heat
l ’ IAT
i | YA a
| R
|

cool

..i
|
l
J

7254036.2

Fig. 10 The heating effect of three equidistant, equal-magnitude
pulses. Tj av is the average junction temperature. P = 100 W,
tp= 100us; T=1msand § =0,1.
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Referring to Fig. 10, where P = 100 W, tj = 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 t1. Similarly for the second pulse, we can superimpose a continuous heating pulse
starting at to 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: :

AT] =ATh1 — AT¢g1 + ATh2 — ATeo + ATh3,

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 Zyp, from Fig. 11 we get

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

102 72730394
Zip j-mb _'_L_I—_L_ =
(K/W) el ’ 5. to =
-« T—> T -
10 ,
4 ..-/’
6=01
—
’/
107!
10_210—5 1074 1073 1072 107! 1 10
tg(s)
Fig. 11 Curve of Z¢p j.mb = fltp).
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The sarne procedure can be used for long or continuous pulse trains, but calculating for a large number
of pulses is very tedious. A sufficiently close approxirmation can be made by calculating for two pulses,
assuming that the first is preceded by a continuocus puise of Py, as shown in Fig. 12. By this method

A‘rj = ATh gy + AThy — ATt + ATy

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

Pov-‘u‘ 6P

power

7 N

: Tiav /I\ | actual T

\I/ 1 ripple
L

Tumb

Figure 13 shows the current, voltage and power waveforms of the out put transistor in a television )
receiver vertical output stage. Ptot has been divided into four equivalent rectangular parts having the
same peak values and energy content as the original waveform.
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Piotay = P181 + P22 + P383 + P44
= (16 x 0,003) + (13x 0,11) +
+(5,2 x 0,66) + (40 x 0,0007)
= 4,936 W.

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

Vee Ic
(V) (mA) v
500 250} | A &
400 200} / |\ | |
300 150} | | I, 1 |
200 1001 | L | \ |
100 50 T .
0o o Id ‘ : \‘1 |
}‘f ! scan AlflybuckL»
I I Ppeuk=how l l ‘
4o} I l tp=13ps p - I |
S o
(w) ‘ \ ; |
ol | o
| | | |
| \ | :
Poeak=16W
20} ll pTL::Shps I l
7 P | Preak=13W | |
'/ tp=1,84ms l l
&
Poeak =5,2W
oy é pec‘1:';=11,‘|ms : I
@ ! NG ;’Lm APuv= l
7 % = I u,sewI
Py %%& Ps Py
0 N
l<— Sg—»‘ m3$ L———— r113 —~—+|<—32—»I |
I 16,7 ms ———————-———»l
30t
o] l
(°c) t ty t3 ty ts te
o | /‘“T"‘\""moc N
: || I I
+Tmb I | | ) | J_

7273044

Fig. 13 Power waveforms showing their division into rectangular pulses
and the junction temperature variations which they cause.
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Using the same method as for pulse trains, peak temperatures at the end of each pulse can be calcui-
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 (t2) 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 Tmp of 100 O, Tj will remain

within the Tj max of 150 OC specified for this transistor.

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

time tq t 3 t4 tg tglts)
ATjmb 8,64 11,34 181 12,76 123 8,64 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 coiiector 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
| VCE i 200V /aiv.
200 V/div. 7
ic
HH-+H HHHH TR » 1A/div.
ic A ic
1 A/div. {/ 1A /div.
.4
I T VeE
200 V/div.
5 us/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

tp.

. PotavxT
=—-———and § =T

P P

First, from Fig. 17, heating and cooling pulses are plotted as in Fig. 18. Parameters are then tabulated
as shown:

Pturn-on = 66W Psat now Pwrn-off = 56 W
thon = 0,8us tp sat 2,2 ps tp off 0,6 us
Son =0,04 bggt  =0,11 Soff =0,03
turn-on saturation turn-off 7289363
power loss power loss  power loss

oo :

Fig. 16 Power loss and resultant rectangular
power pulses.

|
|
I
I
| Z
Pon : 2 Pturn-off Pon
| |
| |
|
'l |
| Psat |
tpon | | tpsat 1 Ll tpoff | t'
— - | | ta

' heating

|
[Pon

l?turn»off tp3 (14,4 pus) T
ITsat tp1 (188us)
l Psat tp2 (16,6us)

[ Prurn-off tpd (13.8us) l

cooling Fig. 18.
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From Fig. 17 we car: determine Bp and tp for each condition and from the BU426 data sheets the
relevant Zy,.

l i pl p2 p3 { p4 ' p5 unit
|
’ t 4' 18,8 16,6 14,4 13,8 ' 0,8 us
s I 0,94 0,83 0,72 0,7 0,04
Zin J 1,05 0,95 0,85 f 0,8 0,06 K/W

From
ATi = ATy — ATeq + ATpo — ATeo + ATh3

ATjmbita) = (Psat X Zin(tp1)) = (Psat X Zgh(tp2)) +
+ (Prurn-off X Zth(th)) — (Prurn-off X Z‘(h(tpllf)) + (Pon x Z‘ch(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 7,76 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 = P181 ¥ PoSp + P383 + P4d4

— Ptotav = 8on X Pon * 8sat X Pt + 8turn-off X Poff
—_— =004x66+0,11x 10+0,03x56=5,4 W.
Assuming a maximum mounting base temperature of 100 ©C and an ambient temperature of 60 O0C
the thermal resistance of the heatsink required will be
Tmb—Ta 100 — 60
Rt a Ty = ———— = 7,4 K/W.
thmb-a Prot av 5,4

I this is the case, the peak junction temperature at the end of the turn-on power pulse will be
107,76 OC, which is well within the maximum allowable junction temperature of 150 ©C.
The pulse SOAR can be calculated using My, My and Zy, factors as described earlier. The turn-on,
saturation and turn-off power pulses should be combined into a single pulse of amplitude P’ equal
to the highest amplitude power pulse (here, Pyp) and duration tb.

Piotay = P =66 W.

54
8" === =0,082.
66

tb +68'T=1,64us.
From the BU426A data, for this power pulse Zy, j-mb = 0,10 K/W; M) ~ 12; My ~7,5;
VCE(A)=7.5x12=90V; Ic(B’) = 12 x 40 = 480 mA.,

16 July 1981



SOAR

Ptotmax =

Tj—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.

10 — , 7289358
'CMmax—-—»i 4
ICmax —> A\ ‘\
Ic LN\ \
(a) [0 \\ \
-‘—?-~\\ 1 \
IR
NI \
1 - \; =
N h. |
\ Aw AY
\ \ B
A
\
AY
\\
" 1
(2)\}
107! I N
N
LI
P 1IN
Ly
e
(]
i
1
1072 =
turn-off t ',
non S
Ve \\u
ICEO NOY
NETTT
‘ | Il v
10-3 . ! | -
10 10 10 Vee (V)

Fig. 19 Safe Operating ARea BU426A at Tpp <73 OC.

(1
(2)

Region of permissible d.c. operation.
Permissible extension for repetitive pulse operation.

Area of permissible operation during turn-on in single-transistor converters, provided
Rgg < 100 © and t, < 0,6 us.

Repetitive pulse operation in this region is permissible, provided VBE <Oandtp < 2ms.

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

w ﬁuly 1981
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S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the comventional 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 a3, by, a9 and by.

ay —» <+—a
Zs b e by 2
Zo ! nsi L 4
'~ ) Vst o) Vs2
7265646.1
oy = Vi1 4o = Vi2
17 ap =

VZo VZo 1)
A% v

bl - rl by = r2
VZo VZ,

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

Vi = incident voltage

Vi = reflected (generated) voltage

The four-pole equations for s-parameters are:
bl = 81181 + 51239
by = sp181 + 52232

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

by
si=sll:.a—-l aZ:O
by
Sr=812=g£ 8.110
by
Sf=.S21:'éI 8,2=0
by
SO=522=;2— a; =0

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

- e AnTA



S-PARAMETERS

The

St

TS

S-parameters can be named and expressed as follows:

= Input reflection coefficient. :
The complex ratio of the reflected wave and the incident wave at the input,

under the conditions Zy = Zgyand Vgo =0.

= 5819 = Reverse transmission coefficient.

The complex ratio of the generated wave at the input and the incident wave at
the output, under the conditions Zg = ZO and Vsl =0,

S91 = Forward transmission coefficient.
The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Zy=1%7 o and VsZ =0

= Sp9 = Output reflection coefficient.

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

” Februaty 1974
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TAPE

TO-92 VARIANT TRANSISTORS ON TAPE

MECHANICAL DATA
Fig. 1 (see table below).

|<—P—>

! ‘f(p)

Dimensions in mm

- A ‘* Ah —r4=-Ah
' i
A v )
b H,
4 i
H, T o W,
oo 1 [ | vy
OLF”'-- ;“=-:”.“=.$+Wov31T lﬁ
i l Lo i &
R R B
. | |
Fy ¢ F2 "I Dy |“‘ 7275998.2 e R
> F le ol et
S
- Py —
Specifications
Item Symbol . Remarks
min. nom. | max. |tol.
Body width Aq 4,0 48
Body height A 4,8 5,2
Body thickness T 3,9 4,2
Pitch of component P 12,7 £1
Feed hole pitch Po 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 _82
Component alignment Ah 0 1 At centre of body
Tape width w 18 +0,5
Hold-down tape width Wq 6 +0,2
. +0,7
Hole position Wy 9 —05
Hold-down tape position Wo 0,5 +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 tq 0,3-0,6
+
Lead-to-lead distance F1, Fo 2,54 _8111
Clinch height . Ho 3
Pull-out force (p) 6N

\\] (November 1981



TAPE

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

g15
min

2360 ¥
max +

- < 55 max

0340

max i

m packing label

4

o O

5o

detail A

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.

November 1981



TO-92 variant transistors on tape TAPE

TAPE SPLICING

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

]

ooogooo

7286090

<——— 30 min —>

Fig. 3 Jointing tape with splicing patch.

w (November 1981

3






TRANSISTOR DATA






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) VCES ~— max. 50 30 30 V
Collector-emitter voltage (open base) Veeo ~ max. 45 20 20V
Collector current (peak value) Icm max. 200 200 200 mA
Total power dissipation

up to Tamp =25 °C Piot max. 300 300 300 mw
Junction temperature Tj max. 175 175 175 ©C

Small-signal current gain at Tj = 25 oC

1 4
IC=2mA;VCE=5V;f=1 kHz hfe 125 25 240

500 900 900

AV

Transition frequency at f = 35 MHz
ic=10mA;Vgg=5V fr typ. 300 300 300 MHz

Noise figure at Rg = 2 k2

Ic =200 pA; Vgg =5V _ _ 4
f= 30 Hz to 15 kHz F e - N S
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
11
max £ 450 ]
1\1
¥ ¥0,51
\/ 48 Amax
117 max —
max v

’ 5 3 ’ 1
< 0 min ——»
max 12’7 n
72694201

Accessories: 56246 (distance disc). /
& Products approved to CECC 50 002-076/078, available on request. -

October 1982 1



BC107 to 109

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

Voltages BC107 |BC108 'BC109
Collector -base voltage (open emitter) Vego max. 50 30 30 V
Collector -emitter voltage (VBE =0) VeES max. 50 30 30 V
Collector-emitter voltage (open base) Veceo max. 45 20 20 V
Emitter -base voltage (open collector) VEBO max. 6 S SV
Collector current {(d.c.) Ic max. 100 mA
Collector current (peak value) IcMm max. 200 mA
Emitter current (peak value) -IgMm max. 200 mA
Base current (peak value) IsM =~ max. 200 mA

Power dissipation

Total power dissipation up to T,y =25°C Prot max. 300 mW
Temperatures

Storage temperature Tstg ~65to +175 ©OC
Jjunction temperature T max. 175 ©°C
THERMAL RESISTANCE

From junction to ambient in free air Rih j-a = 0.5 °C/mw
From junction to case Rth joc = 0.2 °C/mwW
CHARACTERISTICS ~ Ty =25 0C unless otherwise specified

Collector cut-off current

Ig = 0; Vgp = 20 V; Tj = 150 °C IcBO < 15 uA

Base-emitter voltage 1).

Ic= 2mA; Vog =5V VBE

typ. 620 mV
550 to 700 mV

IC =10 mA; VCE =5V VBE . < 770 mV

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

’ November 1968



\\ BC107 to 109

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Saturation voltages 1y
typ. 90 mV

Ic= 10mA;Ig=0.5mA VCEsat - 250 mv
VgEsat typ- 700 mV

typ. 200 mV
Ig =100 mA; Ig = S mA VCEsat 2 ’ 600 mV

VBEsat typ. 900 mV
Knee voltage

Ic = 10 mA; Ig = value for which

Ic=11mAatVCE =1V VCEK t<yp. zgg 217/
Ic
(mA) Is

N———== [

10— !
| |
o
|
| |
| |
‘ i
| |

Veek 1 Veg (V)

7204802

Collector capacitance at f = 1 MHz

. - typ. 2.5 pF
Ig = Ie = 0; VCB 10V ’ Ce - 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; VCE = 5V fT typ. 300 MHz
Small signal current gain at f=1%kHz BC107 | BC108 |BC109
> 125 125 240
Ic =2mA; VCE =5V Bfe < 500 | 900 | 900
Noise figure at Rg = 2 k2
Ic = 200 pA; Vceg =5V
_ typ. ' 1.4 dB
f=
30 Hz to 15 kHz F Z 4 dB
_ R . typ. 2 2 1.2 dB
f =1 kHz; B = 200 Hz F z 10 10 4 dB

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

November 1968 H ) ‘



BC107 to 109

CHARACTERISTICS (continued) T; = 25 OC unless otherwise specified

J
BC107A | BC107B |BC108C
BC108A | BC108B |BC109C
BC109B

> 40 100
typ. 90 150 270

> 110 200 420
Ic=2mA; Vcg =5V hpg typ. 180 290 520
< 220 450 800

D.C. current gain

Ic =10pA; Vg =5V hgpg

h parameters at f = 1 kHz (common emitter)
—fc o cels

IC=2mA;VCE=5V

> 1.6 3.2 6 kQ
Input impedance hje typ. 2.7 4.5 8.7 kQ
< 4.5 8.5 15 kQ
Reverse voltage transfer ratio hre typ. 1.5 2 3 1074
> 125 240 450
Small signal current gain hge typ. 220 330 600
< 260 500 900
. typ. 18 | 30 60 uo-!
Output admittance hoe < 20 60 110 go-l

4 “ November 1968



BC107 t0 109

Typical behaviour of collector current versus collector-emitter voltage

7208547 7208560
150 Tj=25°C s Tj=25°C
T
Ic Ic NN
(mA) (mA) 1g-198%
AT
T
12.5uh
100 GERNINERY 4 )
&Q\E/qﬁg\;—pr? I } !
] «,Q;' / \0pA
p 4 o I / =1
/A A00¥; i =
/ pEasi / 75 uh
50 /(e aset 2 = cmmuaa
‘// = B Suh
e |
00pA p |
e zsu‘/-\
- . A .
7d B 5OHA al i
=t V4 & ! —
0 o= :
0 2 VegW) 4 0 05 VcgW) 1

Typical behaviour of collector current
versus collector-emitter voltage

6 7zoasue 102 7208550
Tj =25°C HE
R '6%0“‘\J Ic 1
I = (mA) e
A —— S IEI AR
(mA) L E‘ _3,] 5/
10 ;
\
4 —HeA0 /
o i 7
]
630mV. 1 1
{ 1
620mV
2 il ' 111 |Base-emitter
?1,()mv‘ 107" / -ivoltage versus
GOIOIml\/ f H g\./ogll.:-ec;c\)lr current]
L1 =
585mV. 4 Ti=25°C
560 mV T '
2 2 L]
0 10
0 5 Veg (V) 10 400 600 800 Vgg(mV)1000

[¥21
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BC107t0109

102

I¢ |collector current

- S 7208556.1
Base current versus E e mmn ; BC107A
i BC 108A

= J 1 S !,, “T S
(may| YCESSY it | R '
ol e
- 1
107= o
A 13
O
T T
el L T T LT
- -1
10 10 1 10 102 10° 1g (nA) 10*
102 N— 720855811
Base current versusfh e BC107B
Ic |collector currentT ] —{BC108B
J= Y4 ¥
" IS
. — S N e S [I"’ l,
RN /’r
P /] /A
1 A
’l/’fL -
7
AV 71
A
107! 144
10_2 —2 -1 ] 2
10 10 1 10 10 10° 1g (uA) 10%
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BC107t0109

2 72085571
0% ['Base current versusH BC108 C
Ic collector ‘current BC109C

(maA)| YCE 5V | il
Tj =25°C & A/_‘\_ il
> &
10 é\/;, <&
T
pdViL _—
4, £
4
‘l / I/./
5 7 7
“
A /]
A L
/

10—1 // ///
2 [T

1072 07! 1 10 10? 10° 1g (RA)10*

7208548 7208549
IE=Ie=0 1Ic=1c=0
f =1MHz . f =1MHz

8 Tj =25°C 20 T Tj = 25°C
Cc Ce I
(pF) 0 (pF) u

6 15 sEEEaE

4H 10

H ] :
Ltyp
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0 0
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BC107 to 109

7208555
800 Tj =25°C
h typical values
FE
{ BC108CH
600 BC109CH
400 - BC107BH
—J BC108BF
BC1098H
—— gESap
: T BCI07AF
200 BC 108AH
0 -2 -1 2
10 10 1 10 Ic (mA) 10
7208563
600 Veg -5V
fr Tj =25°C
MH2) t =35MHz
400
typ
200
/,
/
L~
b
0
01 1 10 Ic (mA) 100
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BC107 to109

Typical behaviour of base current
- versus junction temperature

4 7208
10 VeE 25V
I
(nA)
10°
Ic=100mA
10%
20mA
10 2 mA o
1 N
- 0.1mA
Ny
107 e
0.0TmA
1072

-50 0 50 100 Tj(°C)150 -

Navemher 10AR l | l | 9



BC107 to109

7208544 7208545
1000 Tc/1g-=20[d AT s
I Tj=25°C 1 o0 S S
& o
(mA) e
| VCEsat A
tl (mv) /
100 V? = 150 - 7 -
u % H-H
L] \()"“‘}#
/ . 1 SIS
N H 100HEA Saa e
10 ; H T
mE 4 i
|| I 1
50 I¢/1g=20 .
I typical values[]|
| T T
1 H
I I T
1 0 -
0 100 200 300 =50 0 50 Tj (°C) 100
VCEsat (MV)
6 7209769
Ic =0.2mA[_ ] BC109
E Ve =5V
— (dB) Rg =2k
o B~ =200Hz
e T =25°C
s -
2
S,
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0 {
01 1 10 t (kHz) 100
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BC107 to109

Curves of constant noise figure
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BC107t0109

10° 7208551
1 JBC108C f =1kHz
b BC109C Tj=25°C
e
BC107B typical values I
(k.ﬂ.) 2 {BC1OBB Typical values
BC109B
1 BC 107 A
102 > 3{BC10 A
3 N
N
N
AN
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N
" N N VeE = 10V
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7208559
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BC107 to109
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BCi07 to 109
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BCi46

SILICON PLANAR EPITAXIAL TRANSISTOR

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

P-N-P complement is BC200.

QUICK REFERENCE DATA

BC146/01 | BC146/02 | BC146/03
Coilector-base voltage (open emitter) ~ Vcgo — max. 20 20 20 \
Colilector-emitter voltage (open base) ~ Vcpg — max. 20 20 20 \
Coilector current (d.c.) ic max. 50 50 50 mA
Total power dissipation
up 0 Tymp = 46 °C Piot max. 50 50 50 mW
Junction temperature Tj max. 125 125 125 oC
D.C. current gain
) > 80 140 280
lc=0,2mA; Ve = 05V hpg < 200 350 550
Noise tigure at Rg = 2 k§2
lc=0,2mA;VCE=5V :
e typ. 2 1,5 2 dB
Bandwidth: f= 30 Hz to 15 kHz F < _ 40 _ 4B
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-42.
1,5
_”l max | 06 dot
& — * ¥ 0,29
c i b > ! 4 max
1,8max 1§ s |
¥ .l
—ﬁ'} 1,8maxia—— 12 min ——s-| 72666054

Coloured dot on top of the black body indicates hg g group:

BC146/01

red

BC146/02 vyellow
BC146/03 green

October 1972



BCi46

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 OC and the s

time less than 3 seconds at a lead length of not less than 1,5 mm.

jae

used.

care must be taken that its temperature never exceeds 125 oC.

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

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

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)

Total power dissipation up to Tyyp = 45 °C
emperature
Storage temperature

Iunction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VeBo
VGEO
VEBO

Ic
Iem

Prot

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

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

A%
v
v

mA
mA

mw

o¢c
oC

°C/mw




BCi46

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 = 2mA; Ig = value for which
Ic=22mAatVocg =1V VCEK typ. 180 mV
Ic
(mA) g
22 f——— == ,
2 —— |
|
: |
| |
! |
‘ |
' |
| | 7273351
| |
Veek 1 Ve (V)
Collector capacitance at f =1 MHz
Ig=le=0;Vop=5V Ce typ. 4 pF
Transition frequency
Ic=2mA; Vg =5V fT typ. 150 MHz
D.C. current gain BC146 /01 /02 /03
_ ) - typ. 115 220 380
ic =0,2mA; Vog = 0,5V BFE 4010 200 | 140 to 350 | 280 to 550
Ic= 2mA; VCE = v hpg > 100 140 280
Noise figure
IC=0,2mA;VCE=5V
Rg =2 kQ
5 e typ. 2 1,5 2 dB
Bandwidth: f = 30 Hz to 15 kHz F - 4 I
h parameters at f = 1 kHz
IC =0,2mA; VCE =0,5V
Input impedance hie typ. 20 30 45 k€2
Reverse voltage transfer ratio hye typ. 15 25 40 1074
Small-signal current gain hfe typ. 130 220 380
Output admittance hge typ. 15 20 35 pA/v

Aneiar 1075 i‘



BCl46

102 72092704
base current versus collector current E E H
IC Vcg=3V mEEN
(mA) T =25°C A
typical values D i
A
" yly
III 1
L I 4
B A/
, o |
— 7
] Ay S |
107 &, m/ zk
\\"b\ Q‘ \Q.E\l ] !
¥ i mmm
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BCl46

60 7209272
base-emitter voltage versus
I¢|collector current
mA EERERE EEEER
¢ )_ Veg =3V
T = 25°C typ 1
40
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I
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0 ] |
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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 app\ications 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

Srnall-signal current gain at Tj = 25 0C
—lg=2mA; -Vcg = 5V;f=1kHz

Transition frequency at f = 36 MHz
—Ilg=10mA; —-Vcg = 5V

Noise figure at Rg = 2 k&2
—lc =200 pA; —VCE = 5V
=230 Hz to 15 kHz

f=1kHz; B =200 Hz

BC177 | BC178 | BC179

—VCEX max. 50 30 25
—V¢cEO max. 45 25 20
—lcm max. 200 200 200
PtOt max. 300 300 300
Tj 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
ocC

MHz

dB
dB

dB

MECHANICAL DATA
Fig. 1 TO-18.

Collector
connected
to case

Accessories: 56246 (distance disc).

Dimensions in mm

T _¥o51
48 *mux
max

i

< 20 ple—— min ——
max 12,7min
7269420.1

‘\] ﬁiy 1979



BC177t0179

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

Voltages BC177|BC178|BC179
Collector-base voltage (open emitter) =-VcBO max., 50 30 [25 vV
Collector -emitter voltage Vg =1V) ~-VCEX max. 50 30 |25V
Collector-emitter voltage (open base) -VCEO max., 45 25 (20 V
Emitter-base voltage (open collector) ~-VEBO max. 5 5 S5V
Currents

Collector current (d.c.) -Ig max. 100 mA
Collector current (peak value) ~IcMm max. 200 mA
Emitter current (peak value) Iem max. 200 mA

Power dissipation

Total power dissipation up to Tamp = 25 OC Ptot max. 300 mwW
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 °C/mwW
From junction to case Rth j-¢ = 0.2 oC/mW
CHARACTERISTICS
Collector cut-off current
IE=0 ;-VEB=20V;Tj= 250C -icgp  P- 1 nA
’ » < 100 nA
Ty =150 oC ~-IcBO < » 10 wA
Base-emitter voltage 1)
650 mV

_ typ.
= .o = iT:=250 -
Ic=2mA; -Vcg = 5V;Tj=25°C VBE 600 to 750 mV

1y ~VBE decreases by about 2 mV/0C with increasing temperature.

November 1968




BC177t0179

CHARACTERISTICS (continued) Tj = 25 0C unless otherwise specified

Saturation voltages

typ. 75 mV

-Ic= 10mA; -Ig = 0.5 mA -VCEsat - 300 mV
~VBEsat typ. 700 mV
-Ic = 100 mA; ~Ig = 5 mA -V(CEsat typ. 250 mV
~VBEsat typ. 850 mV

Knee voltage

-Ic = 10 mA; -Ig = value for which typ. 250 mV

-Ic= llmAat -Vgg =1V ~VeEK < 600 mV
~Ic
(mA) -1
|| — B
10— |
| l
\
| I
| I
! I
: i
| I
‘ —VCEK ! 7208488 _VCE Y
Collector capacitance at £ = 1 MHz
Ig=1g=0; =V = 10V Ce typ. 4.0 pF

Transition frequency at f = 35 MHz

Small signal current gain at f = 1 kHz BC177|BC178|BC179
> 75 75 125
-lg= 2mA; -VCE =5V bfe < 260 | s00 | 500

Noise figure at Rg = 2 k2
-Ic =200 uA; ~VCg =5V

i typ. 1.2 dB
f =30 Hz to 15 kHz F < 4 dB

) typ. 2 2 1 dB
f 1 kHz; B = 200 Hz < 10 10 4 dB

November 1908 i



BC177to179

CHARACTERISTICS (continued) BC177 | BC178A | BC178B

D.C. current gain BC179A | BC179B
-Ic=2mA; -VCE =5V hrEg typ. 140 180 290
Small signal current gain at f = 1 kHz
= . - > 75 125 240
“Ic T 2mA -VCE =5V Me < g60 | 260 500

4 ) ’ ' l November 1968



BCt177 t0 179

150 ‘ 7209675
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Typical behaviour of collector current versus collector-emitter voltage
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BC177 to 179

102 7208483
Base current versus collector current|
I "VCE=ZV A :
T =25°C .
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BC177 10179
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BC177 to 179
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BC177 t0 179

Curves of constant noise figure
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November 1968
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BC177 t0 179
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JL 80200

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) ~ —Vgpo — max. 20 20 20 v
Collector-emitter voltage (open base) ~ —VYggo — max. 20 20 20 \
Collector current (d.c.) —l¢ max. 50 50 50 mA
Total power dissipation
up to Tamp = 45 °C Piot max. 50 50 50 mw
Junction temperature T max. 125 125 125 oC
D.C. current gain
> 50 85 165
~lc=02mA;-Vcg = 0,5V hEE < 105 200 400
Noise figure at Rg = 2 k&2
—l¢g= 0,2mA; —V¢cg=5 \
. el typ. 2 15 2 dB
Bandiwtdh: f =30 Hz to 15 kHz F < _ 40 = 4B
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-42.
.« _¥0,29
* max
e B p— |
o B

&—— {2min — 7266605.1

Coloured dot on top of the black body indicates hgEg 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 9C 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 valuesin accordance with the Absolute Maximum System (IEC 134)

Voltages
Collector-base voltage (open emitter) ) -Veeo max. 20 vV
Collector -emitter voltage (open base) -VcEo max. 20 v
Emitter-base voltage (open collector) -VEBO max. 5 V
Currents

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

Total power dissipation up to Tamb = 45 °C Peot max. 50 mw
Temperatures

Storage temperature Tstg -65to +125 oC
Junction temperature T 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 0C unless otherwise specified

J

Ig=0; -Vgg =20V -IcBo < 100 nA
Ig = 0; ~Veg =20 V; Tj =125 oC -IcBO < 1 uA
Base-emitter voltage
-Ic=0,2mA; -Vgg =0,5V -VBE typ. 580 mV
-Ig= 2mA; -Vgg= 1V -VBE typ. 650 mV
Knee voltage
~Ic = 2mA; -Ig = value for which
-Ig=2,2mAat -Vgg = 1V -VCEK typ. 200 mV
..IC
(mA) -1g
22— — == T
an |
| .
| |
| |
| |
|
‘ : 7273352
| |
=-Veek 1 =Vee (V)
Collector capacitance at f = 1 MHz
Ig=1le=0; -Vgp =5V Ce typ. S5 pF
Transition frequency at f = 100 MHz E
“Ic= 2mA; -Vcg= 5V fr typ. 90 MHz =
D.C. current gain BC200 /01 /02 /03
o ) _ typ. 75 140 250
-lg=0,2mA; -Veg = 0,5V PEE 50 0 105 |85 to 200 | 165 to 400
-Ic= 2mA; -Vgg = 1V hpE > 60 100 175
h parameters at f = 1 kHz
-Ic=0,2mA; -Vgg = 0,5V
Input impedance hje typ. 12 15 20 k2
Reverse voltage transfer ratio hye typ. 13 25 40 10-4
Small-signal current gain hfe typ. 75 140 250
Output admittance hoe typ. 13 18 33 un~!
Noise figure
-Ic=0,2mA; -VCE = 5V;
Rg = 2 k&2
.- typ. 2 1,5 dB
Bandwidth: f = 30 Hz to 15 kHz F Pt B 4 . B
August 1975 “ 3



BC200

7209763.
600 typical values 1
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. -
/,
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200 et _,,/’
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. ——
foam— ] L
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2
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BC327
BC327A <

SILICON PLANAR EPITAXlAL TRANSISTORS

BC328

P-N-P transistors in plastic TO-92 variant envelopes, primarily intended for use in driver and output

stages of audio amplifiers.

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

QUICK REFERENCE DATA

BC327 I BC327A ‘BC328 -
‘Collector-emitter voltage (VBg = 0) ~-Vggs max. 50 60 30 V
Collector-emitter voltage (open base) ~Vcgo max. 45 60 25 V
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; -Vgg=5V fr typ. 100 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
3
2 =
T - +0,[&0 -
\Q } min
7267146 1 —
L —
—
< 5,2max —se———— 12,7min ——————*
—1 Ji 0,49
" * max
0,67 O e )
max
\F - ]
' 72709941
diameter within 2,5max ]
is uncontrolled - -
\\ ﬁugust 1982 1



BC327
BC327A
BC328

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
BC327 | BC327A | BC328

Collector-emitter voltage (Vgg = 0) —VGCEs max. 50 60 30 Vv
Collector-emitter voltage (open base)

—lc=10mA ~VCEQ max. 45 60 25 v
Emitter-base voltage (open collector) -VEBO max. 5 5 5 vV
Collector current (d.c.) -lc max. 500 mA
Collector current (peak value) —lcm max. 1000 mA
Emitter current (peak value) lEm max. 1000 mA
Base current (d.c.) -Ig max. 100 mA
Base current (peak value) —Igm  max. 200 mA
Total power dissipation at Tap, = 25 OC Ptot max. 625 mW

up to Tamp=250°C Ptot max. 800 mw*
Storage temperature Tstg —65 to +150 oc
Junction temperature T; max. 150 oC

THERMAL RESISTANCE
From junction to ambient in free air Rthja = 0,2 K/mw
From 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.
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BC327

Silicon planar epitaxial transistors BC327A
' BC328

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

Ig=0;-Vgcg=20V;Tj= 25°C —lcBO < 100 nA
IE=0; -Vgp=20V;Tj=150°C —lcBO < 5 uA
Emitter cut-off current
Ic=0;-VEg=5V -lEBO < 10 wA
Base emitter voltage*
—Ig=500mA; -Vcg =1V —VBE < 1,2 V
Saturation voltage
—lg =500 mA; —Ig = 50 mA —VeEsat < 700 mA
D.C. current gain
—lg=500mA; -Vgg=1V hgg > 40
—lg=100mA; =Vcg=1V; BC327; BC328 hgg 100 to 600
BC327A hge 100 to 400
BC327-16
BC328-16} hgg 100 to 250
BC327-25 }
BC328-25 hgpe 160 to 400
BC327-40
ey 40} heg 250 to 600
Transition frequency at f = 356 MHz
—Ic=10mA; -Vcg=5V fr typ. 100 MHz
Collector capacitance at f = 1 MHz '
lg=1g=0;-Vgg=10V Ce typ. 8 pF
D.C. current gain ratio of matched pairs
BC327/BC337; BC328/BC338 ¢ 195
il =100 mA; IVggi=1V heg1/hFE2 <Vp- ’

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

Silicon planar epitaxial transistors BC327A
BC328
600 7262820.1A 15 B l | I | l I 7Z62819.1A
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BUSZ/

BC327A
BC328
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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.

18kQ) i
o— }—e¢ =+
pal s
10pF
(25V) 100nF
120k0
BCS57
150nF
o—{ BC338
A

18

k0 20

470 0

100 pF fol
Vi T +
(25V)
1 // %EZZOpF
BZX75-C1V4 gcaze | V18V)
stabistor
220 8200
RL=
250
oO——d ¢
% 72606711
Fig. 9.

Performance at Vg =24 V; R|_= 25Q
Collector quiescent current of BC338 lca typ. 1 mA
Input voltage for P|_ =50 mW ' Vi typ. 8 mV
Input voltage for P| = 2,8 W Vi typ. 67 mV
Output power at f = 1'kHz; digt = 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)

7260668.1

10

deot

f=1kHz
7.5 Tamb=25 °C

2,5

(=]

[
[«

=2 10-1 1 P (W) 10
Fig. 10.
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BC337
BC337A
BC338

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. e

QUICK REFERENCE DATA

BC337 |{BC337A | BC338 -
Collector-emitter voltage (Vg = 0) Vces max. 50 60 30 V
Coilector-emitter voltage (open base) Veep max. 45 60 25 Vv
Collector current (peak value) lew max. 1000 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 800 mw
Junction temperature TJ- max. 150 oC
Transition frequency at f = 35 MHz
Ilc=10mA; V=5V fr typ. 100 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
3 e
2 —
T ]Mf 0,40 —_—
[} min
7267145 1 ]
R —
-
—| 16 <— 5,2max 12,7min
! .. —— i v 0,49
4,8 } . § meax
18, 250 2 O = .
‘ g — ‘
i 72709941
diameter within 2,5max l
g i

is uncontrolled
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BC337A
38

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

Collector-emitter voltage (Vgg = 0) VoEs max. 50 60 30 VvV
Collector-emitter voltage (open base)
o= 10 mA VCEQ max. 45 60 2% Vv
Smitter-base voltage (open collector) ‘ VERg  max. 5 5 5 V
Collector current (d.c.) Ic max. 500 mA
: ar current {peak value) v max. 1000 mA
itier current (peak value) —lEm max. 1000 mA
sase current (d.e.) B max. 100 mA
Dase current (peak value) IBM max. 200 mA

power dissipation at Tgyp, = 25 0C Prot max. 625 mW
p to Typp =25 0C Piot max. 800 mW*
-inrage temperature Tstg —65 to + 150 oC
Junction temperature Tj max. 150 oC

THERMAL RESISTANCE
T junction to ambient in iree air Rthja = 0,2 K/mW

From juinction to ambient Rih ja = 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

Coliector cut-off current

lE=0;Veg=20V;Tj=25°C IcBO < 100 nA
Ig=0;Vgg=20V; Tj=1500°C IcBO < 5 pA
Emitter cut-off current
ic=0,VEgp=5V lEBO < 10 A
Base emitter voltage™
Ic=500mA;Vce=1V VBE < 1,2 v
Saturation voltage ’
Ic =500 mA; Ig = 50 mA VCEsat < 700 mV
D.C. current gain
IC=500mA;VCE=1 \% hEE > 40
lc=100mA; Vg =1 V; BC337; BC338 hFE 100 to 600
BC337A hEg 100 to 400
BC337-16 |
50338-16 | hgg 100 to 250
BC337-25 |
5033875 | hEg 160 to 400
BC337-40 |
5033840 | hrg 250 to 600
Transition frequency at f = 35 MHz
ic=10mA;Veg=5V fr typ. 200 MHz
Collector capacitance at f = 1 MHz
lg=lg=0;Vgp=10V Ce typ. 5 pF
D.C. current gain ratio of matched pairs
BC327/BC337; BC328/BC338
- . - typ. 1,25
ilgl= 100 mA; Vel =1V hpg1/hFE2 210

* VgE decreases by about 2 mV/OC with increasing temperature.
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BC337

BC337A
BC338
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BC337

Silicon planar epitaxial transistors gggggp\
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BC368

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a plastic TO-92 variant, intended for low-voltage, high-current |.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 (Ve =0) Vees — max. 25V
Collector-emitter voltage (open base) VCEQ — max. 20 V
Collector current (peak value) Icm max. 2 A
Total power dissipation up t0 Tamp = 25 oc Piot max. Tw
Junction temperature Tj max. 150 ©C
D.C. current gain
ic=500mA; Vee=1V heg 85 to 375
Transition frequency at f = 35 MHz
ic=10mA;Veg=1V fr typ. 60 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
2
1
= 040
7278181A 3 ‘\Q — ‘]5””“
b ™ T e
<— 5,2max —Efe—T 12,7min ———————*
! = 1 oas
‘: $ max
48 254 0,67 O — .
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! g — !
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diarmeter within 2,5max
- -

is uncontrolled
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BC368

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

Voltages
Collector-emitter voltage (Vpg = 0) VCES max. 25V
Collector-emitter voltage (open base) VCEO max, 20V
Emitter-base voltage (open collector) VEBO max, 5 Vv
Currents
Collector current (d.c.) IC max, 1 A
Collector current (peak value) Iem max. 2 A
Base current (d.c.) Iy max. 100 mA
Base current (peak value) Igm max. 200 mA
Power dissipation
Total power dissipation at Tamb =25 °C (in free air) Piot max. 0,8 W

up to Tamp = 25 °C 1 Prot max. 1w
Temperatures
Storage temperature Tstg -65 to +150 °C
Junction temperature T; max, 150 OC
THERMAL RESISTANCE
From junction to ambient in free air Rin j-a = 156 oC/W
From junction to ambient l) Rin j-a = 125 °c/w
From junction to case ‘ Rthj-e = 60 °c/w

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

2 “ September 1976



\\ BC368

CHARACTERISTICS

Collector cut-off current

Ig =0;Vgg =25V

I = 0; Vgp =25 V; Tj = 150 °C

Emitter cut-off current

Ic=0; Vg =5V

Base-emitter voltage

Ic =5mA;Vgcg =10V
lA;VCE=lV

i}

Ic

Collector-emitter saturation voltage

Ic = LA;Ig =100 mA

D.C. current gain

I =5 mA;Veg = 10V
Ig =500 mA; Veg =1V
Ic=1A;Vgg =1V

Collector capacitance at f = 450 kHz

IE———Ie:O;VCB:SV

Cut-off frequency

Ic=10mA;VCE=5V

Transition frequency at f = 35 MHz

IC=10mA;VCE =5V

Tj = 25 oC unless otherwise specified

IcBO <
IcBO <
IEBO <
VBE typ.
VBE <
VCEsat <
hFE >
hrg

hrpg >
Ce typ.
Thfe typ.
fr typ.

D.C. current gain ratio of matched pair BC 368/BC369

|ic| = 500 ma; [Vep| =1V

hpg1/bFE2 <

10

10

0,5

50

85 to 375

60

27

400

60

1,4

pA

mA

pA

v

pF

kHz

MHz

Sentember 1976
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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.
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) —~VCeEpQ max. 20 V
Collector current (peak value) —lcm  max. 2 A
Total power dissipation up to Tamp = 25 °C Ptot max. 1w
Junction temperature T; max. 150 ©C
D.C. current gain

--1c=500mA; -Vcg=1V hgg 85 to 375
Transition frequency at f = 35 MHz

—Ig=10mA; -Vcg=1V fr typ. 60 MHz
MECHANICAL DATA Dimensions in mm

Fig. 1 T0O-92 variant.

2
1
I ] $0,‘*0
7278182A 3 * min
< 52max —»*— 12,7min ——————*>
| ) *0,&9
i * max
. 0,67 O — )
max
V3 ]
1 7270994.1
diameter within 2,5max }
- -

is uncontrolled

October 1982



BC369

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

Voltages )
Collector-emitter voltage (VBg = 0) -VCES max. 25 'V
Collector-emitter voltage (open base) -VcEo max. 20V
Emitter-base voltage (open collector) -VEBO max., 5 vV
Collector current (d.c.) le max. 1 A
Collector current (peak value) -lem max. 2 A
Base current (d.c.) -1 max. 100 mA
Base current (peak value) -Igm max. 200 mA
Power dissipation
Total power dissipation at Tymp = 25 °c (in free air) Py max. 0,8 W

up to Tamp = 25 °C 1 Ptot max. 1 W
Temperatures
Storage temperature Tstg =65 to +150 ' °C
Junction temperature T; max. 150 O¢
THERMAL RESISTANCE
From junction to ambient in free air Ry jra 7 156 O°C/wW
From junction to ambient 1) Rhj-a =, 125 °c/w
From junction to case Rthj-c = 60 OC/wW

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

2 ’ ( September 1976



BC369

CHARACTERISTICS
Collector cut-off current
Ig = 0; =Vep =25V
Ig = 0; -Vcp = 25 V; Tj = 150 °C

Emitter cut-off current

Ic =0; -Vgg =5V

Base-emitter voltage
-Ic =5 mA; -VCE = 10V
-Ic = 1A;-Vcg =1V

Collector-emitter saturation voltage

-Ic = 1 A; -Ig = 100 mA

D.C. current gain
~lc =5 mA; -Vcg =10V
~1g =500 mA; -Vcg =1V
-lc=1A;-Veg =1V

Collector capacitance at f = 450 kHz

Ig=le=0;-Vgg=5V
Cut-off frequency
-lg=10mA: -V =5V
Transition frequency at f = 35 MHz
-lq =10 mA; -V¢E = 5V

T: = 25 OC unless otherwise specified

]

-Icpo

-IcBO

-IEBO <
-VBE typ.
-VBE <

~VCEsat <

hFE >
hpE

hFE >
Ce typ.
fhie typ.
fr typ.

D.C. current gain ratio of matched pair BC368/BC369

|ic| = 500 mA; [VeE| =1V

hpp1/bpE2 <

10
1

10

0,5

50
85 to 375
60

45

350

60

1,4

pF

kHz

MHz

Sentember 1976 | |
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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 0C

Junction temperature

D.C. current gain
Ic=150 mA; Vg =1V
Transition frequency at f = 35 MHz
Ic,= 160 mA; VcEg = 1V

VcBO max. 25 V
Vceo ~ max. 20 Vv
lem max. 1,5 A
Piot max. 800 mwW
Tj max. 150 ©C
hEE 60 to 340

fr typ. 150 MHz

MECHANICAL DATA
Fig. 1 TO-92 variant.

7267145 1

Dimensions in mm

I 1 ‘0,‘}0
* min
-
<— 52max —>fe—— 12,7min ———— >
,__lﬁ 1 ‘0,&9
" * max
O E :
— J

diameter within 2,5max
is uncontrolled -

72709941

October 1982



BC375

il

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. 20 Vv
Emitter-base voltage (open collector) VEBO max. 5V
Collector current (d.c.) Ic max. 1A
Collector current (peak value) lem max. 1,5 A
Base current {d.c.) Ig max. 100 mA
Base current (peak value) IBM max. 200 mA
Total power dissipation :
at Tamp =25 OC (in free air) Ptot max. 625 mw
up 1o Ty, = 25 OC* Piot max. 800 mwW
Storage temperature Tstg —65 to+150 OC
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 * Rthj-a = 166 K/W
From junction to case Rthjc = 95 K/W

CHARACTERISTICS
T; = 25 OC unless otherwise specified

Collector cut-off current

Ig=0;Vcg=20V Icso < 100 nA

iE=0;VCB=20V;Tj=150°C IcBO < 5 uA
Emitter cut-off current

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

Ic= 5mA;Vee=10V VBE typ. 850 mV

Ic=700mA;Veg= 1V VBE < 1000 mv
Collector-emitter saturation voitage

= g = typ. 250 mv

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

Ic= BmA;Veg=10V hgg > 55

Ic=150mA; Veg= 1V hge 60 to 340

Ic=700mA;Veg= 1V hgg > 35
Transition frequency at f = 35 MHz

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

el =160 mA; [Vegl=1V hpgt/hppr < 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.

October 1979



BC376

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) -VcBO max. 25V
Collector-emitter voltage (open base) —-VcEO max. 20 Vv
Collector current (peak value) —lcm max. 1,56 A
Total power dissipation up to Tamp =25 °C Ptot max. 800 mW
Junction temperature Tj max. 150 ©oC
D.C. current gain

—Ilc=150mA; -Vcg =1V hrFE 60 to 340
Transition frequency at f = 35 MHz .

—Ilc =150 mA; -V = 1V fr typ. 150 MHz
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-92 variant.

3
2
7267146 1 - ] +0’{‘S(V
mi
XX A
L |
<— 52max —»je—— 12,7min ——————
— 1 ' 0,49
T ? max
O E -
L ;
1 72709941
diameter within 2,5max ‘
—| -

is uncontrolled
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BC376

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-base voltage (open emitter) -VcBoO max. 25 V
Collector-emitter voltage (open base) -VcEO max. 20 Vv
Emitter-base voltage (open collector) —-VEBO max. 5V
Collector current {d.c.) —lc max. 1A
Collector current (peak value) —lcm max. 15 A
Base current (d.c.) —Ig max. 100 mA
Base current (peak value) —IBMm max. 200 mA
Total power dissipation
at Tamp = 25 OC (in free air) Piot max. 625 mw
up to Tymp =25 0C* 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 * Rthj-a = 166 K/W
From junction to case Rthjc 95 K/W

CHARACTERISTICS

'j = 25 OC unless otherwise specified

Collector cut-off current

lg=0;,-Veg=20V —lcro < 100 nA

lIg=0;-Vcg=20 V;Tj=150 oc —lcBo < 5 uA
Emitter cut-off current

lc=0,-Vgg=5V —lgBO < 10 pA
Base-emitter voltage **

—lg= 5mA;-Vgg=10V ~VBE typ. 650 mV

~lg=700mA; =Vgcg= 1V ~VBE < 1000 mV
Collector-emitter saturation voltage

_ R _ typ. 280 mV

—Ilc =700 mA; —Ig =70 mA . —VCEsat < 500 mV
D.C. current gain

—lg= b5mA;-Vgg=10V hgg > 55

—Ig=150mA; —~Vgg= 1V hEE 60 to 340

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

—lc=150mA; —Vog =1V f typ. 150 MHz
D.C. current gain ratio of matched pair BC375/BC376

[Icl =150 mA; [Vcgl= 1V hggt1/hgg2 < 2

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

October 1979



‘L BC546 to 548

SILICON PLANAR EPITAXIAL TRANSISTORS

General purpose n-p-n transistors in a plastic TO-

audio amplifiers.

QUICK REFERENCE DATA

92 variant, especially suitable for use in driver stages of

BC546 | BC547 | BCb48
Collector-emitter voltage (VBE = 0) Vees max. 80 50 30 V
Collector-emitter voltage (open base) Vceo max. 65 45 30V
Collector current (peak value) lcmy max. 200 200 200 mA
Total power dissipation up
to Tamp = 25 °C Piot max. 500 500 500 mW
Junction temperature Tj max. 150 150 160 OC
Small-signal current gain
_ A = eo > 125 125 125
Ic=2mA;VcE 5V;f=1kHz hfe = 500 900 900
Transition frequency
Ic=10mA;Vge=5V fr typ. 300 300 300 MHz
Noise figure at Rg = 2 k€2
Ic=200uA;VCg=5V
f=1kHz; B=200 Hz F typ. 2 2 2 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
3
2 - Yoo
min
X !t
7267145 1
<@— 5,2max St~ 12,7 rin ———————"%
f - L
" 4 max
48 954 0,67 O Tt 7 !
max max T
l ’/ - — J
1 7270994.1
diameter within 2,5max \
> -

is uncontrolled

October 1982



BC546 to 548

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

BC546| BC547 ] BC548
Voltage
Collector-base voltage (open emitter) Vepo max. 80 50 30 A%
Collector-emitter voltage (Vg = 0) VceEs max. 80 50 30 Vv
Collector-emitter voltage (open base) Vego max. 65 45 30 A%
Emitter-base voltage (open collector) Vgpo max. ) 6 5 Vv
Current
Collector current (d.c.) IC max. 100 mA
Collector current (peak value) ICM max. 200 mA
Emitter current (peak value) ~IpMm max. 200 mA
Base current (peak value) Inm 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
From junction to ambient in free air Rth i-a = 0,25 °C/mw
From junction to case \ Rth j-¢ = 0,15  °C/mw

2 ” May 1973



BC546 to 548

CHARACTERISTICS Tj =25 9C unless otherwise specified

Collector cut-off current

Ig=0; Vgg =30V IcBO < 15 nA

Ig = 0; Vg = 30 V3 Ty = 150 °C IcRo < 5 uA

Base-emitter voltage )

typ. 660 mV

Ic= 2mA; Vg =5V VBE 580 to 700 mV
Ig=10mA; Vg =5V VBE = 770 my

Saturation voltage 2)

o e typ. 90 mV
Ig =10 mA; I = 0.5 mA VCEsat ' 250 mv

VBE sat typ. 700 mV

typ. 200 mV

I =100 mA; Ig = 5 mA VeEsat < 600 mV

Vpgsar ~ fYP- 900 mV

Knee voltage

Ic i i? 11:11:; IBV= valllel f\(f)r which y typ. 300 mv
Ic= atVeg = CEK < 600 mv
Ic
(mA) Ig
NP ,
10— |
|
| I
! |
! |
|
! |
| | 7261396
| |
Veek 1 Ve (V)

Collector capacitance at f =1 MHz

Ip=la=0;Veg= 10V c, - | Z: g§
Emitter capacitance at f = 1 MHz

I =1, =0; Vgg=0,5V Ce typ. 9 pF
Transition frequency at f = 35 MHz

Ic=10mA;Vgg =5V jigy typ. 300 MHz

1) vpp decreases by about 2 mV /°C with increasing temperature.
2) Vppgar decreases by about 1,7 mV/°C with increasing temperature.

ANfmee TOMTD || | 3




BC546 to 548

|

CHARACTERISTICS (continued)

Small signal current gain at f = 1 kHz

lc=2mas v -5y
Noise figure at Rg = 2 kQ

Io =200 pA; Ve =5V

f=1%kHz; B =200Hz

D.C. current gain

Ig =10 pA; Vg =5V

IC=2m.A;VCE=5V

hte

FE

heg

h parameters at f = 1 kHz (common emitter)

ICZZI’IIA;VCEZSV

Input impedance

Reverse voltage transfer ratio

Small signal current gain

Output admittance

typ.

typ.

typ.

NSV
e

typ.

typ.

NG
£

=25 9C unless otherwise specified

BC546 | BC547 | BC548
125 | 125 {125
500 | 900 {900
2 2 2 dB
10 10 10 dB
BC546A] BC546B
BC547A| BC547B | BC547C
BC548A| BC548B | BC548C
90 | 150 |270
110 | 200 |420
180 | 290 | 520
220 | 450 | 800
1,6 3,2 6 kO
2,7 4,5 |87 k@
4,5 8,5 15 kO
1,5 2 3 1074
125 | 240 | 450
220 | 330 |600
260 | 500 | 900
18 30 60 pA/vV
30 60 | 110 pA/v

May 1973



BC546 to 548
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BC546 to 548
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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
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typ. values
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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 (Vg = 0) Vces  max’ 30 50 V
Collector-emitter voltage (open base) VCeo  max 30 45 V
Collector current (peak value) Icm max 200 200 mA
Total power dissipation up to Tamp = 25 °C Ptot max 500 500 mW
Junction temperature T max 150 150 °C
Small-signal current gain
- . = . > 240 240
Ic=2mA;Vcg=5V;f=1kHz hfe < 900 900
Transition frequency
Ic=10mA;Vgg=5V fr typ 300 300 MHz
Noise figure at Rg = 2 k&2
Ic =200 pA; VCE = 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
f= 10 Hz to 50 Hz (equivalent noise voltage) Vn < - 0,135 uV
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
3
- 1 *O,AO
2 \Q , *mln
e
7267145 1
~— 5,2max 12,7min »>|
T _ 2 *0,&9
" * max
4B 254 0,67 O — 2
max max
! g -
1 72709941
diameter within 2,5max ’
| -

is uncontrolled

October 1982



BC549
BC550

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

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 vaiue)

Power dissipation

Total power dissipation up to
Tamp = 259°C

Temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

Vero
VeEs
VcEo

VEBO

Ie
Iem

—Igm
Igm

Ptot

stg

Rth j-a

th j-¢

max.

max.,

max.

max.

max.

max.,

max.

max.

max.

max.

BC549 BC550

30 50
30 50
30 45

5 5
_—

100
200
200
200

500

=65 to +150
150

0,25
0,15

< << <

2 EEE

mWw

o¢c

°Cc/mw
°C/mw
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BC549
BC550

CHARACTERISTICS Tj = 25 °C unless otherwise specified

Collector cut-off current

Ig = 0; Vg = 30 V5 Tj = 150 °C ICBO < 5 pA
Base emitter voltage
B . B typ. 660 mV
Ig=2mA; Veg =5V VBE 580 to 700  mV
I = 10 mA; Veg =5V Vg < 770 mV
Saturation voltages 2)
typ. 90 mV
IC= 10 mA; IB=O,5H1A N VCEsat - 250 mv
VBEsat tVP- 700 mV
typ. 200 mV
I = 100 mA; Ip = 5 mA VcEsat < 600 mv
VaEsat WP- 900 mV
Knee voltage
Ic=10mA:Ig= value for which typ 300 mv
IC =11 mA at VCE =1V . VCEK < 600 mv
Ic
(mA) Ig
" o= ]
10— |
' 1
} |
| |
| 1
|
' [
| | 7261396
| |
Veek 1 Vee (V)
Collector capacitance at f = 1 MHz
. _ typ. 2,5 pF
IE=Ie=0,VCB-1OV Ce 2 45 PF
Emitter capacitance at f = 1 MHz
IC=IC=O; VEB=0,5V Ce typ. 9 pF
Transition frequency at f =35 MHz
Ic=10mA; Vo =5V fp typ. 300 MHz

1) vpg decreases by about 2 mV /°C with increasing temperature.
2) VBEgat decreases by about 1,7 mV/OC with increasing temperature.

Lot . 107D Il | 3




BC549
BC550

CHARACTERISTICS (continued) Tj =25 °C unless otherwise specified

BC549 BC550
Small signal current gain at f = 1 kHz

Ic=2mA; Vop =5V Bre . 538 ggg
Noise figure at Rg = 2 k2
Ic =200 pA; Vog =5V
f =30 Hz to 15 kiz F o l’: 1,;1 jg
f=1kHz; B = 200 Hz F tgp' l'i i jg

Equivalent noise voltage at Rg =2 k2
I =200 HAS Ve =5V
f=10Hzto 50Hz; T, . =25°C v max, - 0,135 Y

BC549B | BC549C
BC550B | BC550C

D. C. current gain

> 200 420
IC =2 mA; VCE =3V hFE typ. 290 520
< 450 800

h parameters at f = 1 kHz (common emitter)

IC=2mA;VCE=5V

> 3,2 6 kQ
Input impedance hie 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 hee typ. 330 600
< 500 900
Output admittance hoe t<yp. 28 1?8 p“?//z
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BC54¢%
BC550
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BC549
BC550
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BC549

BC550
104 ' r 72664821
L. st typical behaviour,__l—’
B Vep=5V
CE
©a) 2 | |
103 T '
5 Ic=100mA_]
: |
102 20mA™]
5
2
10 P 2mA—]
5
2
-
1 :
. S 0,1mA__|
2
-1 —
10 5 ~—__| 0,01 mA
2
10-2
-50 0 50 100 150
Ty (°C)
72664621
6 T I1]
typ.values [T
F Ic =0,2mA [
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BC549
BC550
400 7268047
Veg =5V
Tj=25°C
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(MHz) '4/ \
y A\
tpr/ \
200 \
//
/
1
A
i
0 -1
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75 10
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t
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BC549
BC550
2 7266467
10 H—1—IBC549
11 1 I 1 111
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I typical valuesH
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BC549

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 | BC558

Collector-emitter voltage (+ VRg = 1V) —VgEX max. 80 50 30 V
Collector-emitter voltage (open base) —VcgpQ max. 65 45 30 VvV
Collector current (peak value) —lecm 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 hfe 75 to 900 -
Transition frequency at f = 356 MHz

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

—lc =200 uA; -VCE = 5V

f=1kHz; B =200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.

3
2
) - ) +O,ZtO
+ min
7267146 1 H
—

< 52max —#le————— 12, 7min ——————
== i oas
i * max
- 0,67 O i ]
max —
4 —— ]
1 72709941
diameter within 2,5max ‘
is uncontrolled > -
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BC556 to 558

L

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
BC556 | BC557 | BC558

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 Tamp =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:~Vep=30V;Tj= 259¢C

Tj=150°C

Base-emitter voltage*
—lc= 2mA; —Vgg=5V

—lc=10mA; ~Vgg =5V

—= Saturation voltages**
—lc=10mA; —Ig =0,5 mA

~Ic =100 mA; —Ig = 5 mA

— * _VpE decreases by about 2 mV/K with increasing temperature.

-VeBo
—VCEX
—VcEo
—VEBO

~IC
—lcwm
lEM
—=IBwm

Ptot
Tstg

Tj

Rth j-a
Rth jc

—lcBo
—lcBo

—VBE
—VBE

—VCEsat
—VBEsat

—VCEsat
—VBEsat

max.
max.
max.
max.

max.
max.
max.
max.

max.

max.

typ.

typ.

typ.
<
typ.
typ.
<
typ.

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

—® ** —VBEgqt decreases by about 1,7 mV/K with increasing temperature.

820

60
300
750

180
650
930

mW
oC
ocC

K/w
K/w

nA
nA
HA

mV
mV
mV

mV
mV
mV

mV
mV
mV
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Silicon planar epitaxial transistors BC556 to 558

Knee voltage

—Ic =10 mA; —Ip = value for which typ 250 mv
—lg=11mAat-Vgg=1V ~VCEK <« 600 mv
_Ic
(mA) -1g
Nh———== ,
10F— |
' I
|
| |
| |
' i
: : 7260132
| ]
-Veek 1 -Vee (V)
Fig. 2.
Collector capacitance at f = 1 MHz
lg=lg=0;-Vgg=10V Ce typ. 4 pF =
Transition frequency at f = 35 MHz
—~lg=10mA; -Vcg=5V T typ. 200 MHz <—
Small-signal current gain at f = 1 kHz
—lg=2mA; -Vcg = 5V hte 75 to 900 <
Noise figure at Rg = 2 k€2
—1g =200 pA; -Vcg=5V
f=1kHz; B = 200 Hz F o 13 gg
BC556 | BC556A | BC556B
BC557 | BC557A |BC557B | BC57C g
BC558 | BC558A |BC558B | BC558C
D.C. current gain > 75 125 220 420
—lc=2mA;-Vce=5Y hFE < 475 | 250 | 475 .| 800

\ (July 1982 3



BC556 to 558

L
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Silicon planar epitaxial transistors BC556 to 558

) 7285700
500
1 BC557C M
L —T | BC558C
hEg
=T BC556B— F
BC5578 ™~ N
250 BC5588 —| o
N -~
I
T BC556A N
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BC558A ~NN
0
102 10-" 1 10 102
—1c (mA)

Fig.9 —Vcg =5 V; Tj=25°C.

7285702
200
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100 /
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0
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BC556 to 558

7285698
102 S _— 8

~lg (mA)

Fig. 12. Fig. 13.

For Figs 12, 13, 14 and 15 the following conditions apply: =Veg=5V;f=1 kHz; TJ-

7285703

]
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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 = 1V) —VCEX max. 30 50 V
~ Collector-emitter voltage (open base) —VCEQ max. 30 45 V

Collector current (peak value) —lcy  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

~Ic O mA; —V':E =5V;f=1kHz hte ;gg ;gg

Transition frequency
—lg=10mA; —Vcg=5V fT typ. 200 200 MHz

Noise figure at Rg = 2 kQ
—Ic=200uA; -VCE=5V

= typ. 1,2 1 dB
=230 Hz 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.
i
3
- 1 +0,1‘»0
2 \ * min
L —
7267146 1
< 5,2max —>|e— 12,7min
f - — 4 ¥ ous
TH T * max
LB 254 . B . 0,67 O | i —
max * N max
- b —
l '/ 1 72709841

diameter within 2,5max
is uncontrolled e
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BC559
BC560

e
T

e

—_—

—_—
—_—

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
Tamb = 25 °C
Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

CHARACTERISTICS
Collector cut-off current
Ig=0;-Vcg =30 V;Tj=250C
Tj=1500°C
Base-emitter voltage*
—lc=2mA; -Vcg=5V
—lc=10mA; —Vcg =5V
Saturation voltages**
—lc=10mA; -Ig=0,5mA

—Ic=100mA; ~1g =5 mA

—VecBo max.
—VcEX max.
—VecEQ max.
-VcBo max.
~lc max.
~lcm max.
IEm max.
-y max.
Ptot max.
Tstg
Tj max.
Rthja =
Rthje =
T;=250C
typ.
—lcso <p
=lceo <
typ.
-VBe <
. typ.
—VCEsat <y P
~VBEsat tvp.
typ.
~VCEsat J°
—VBEsat typ.

* —VBE decreases by about 2 mV/K with increasing temperature,

** —VBEsat decreases by about 1,7 mV/K with increasing temperature.

500
—65 to + 150
150

250
150

1
15
4

650
600 to 750
820

60
300

750

180
650

930

K/w
K/w

therwise specified

nA
nA
MA

mV
mV
mV

mV
mV

mV

mV
mV

mV

October 1982



Silicon planar epitaxial transistors

BC559

BC560
Knee voltage
—l¢ =10 mA; —Ig = value for which v typ. 250 mV
—Ig=1mAat-Veg=1V CEK < 600 mV
_IC
(mA) . -1g
"= == |
10— |
| !
| |
: i
|
: : 7260132
| |
~-Veek 1 =Veg (V)
Fig. 2.
Collector capacitance at f =1 MHz
lg=1g=0;,-V¢cg=10V Ce typ. 4 pF <
Transition frequency at f =35 MHz
—lc=10mA; -Vcg=58B fT typ. 200 MHz <=—
Small-signal current gain at f = 1 kHz
~lg=2mA; -Vcg=5V hte 125 to 900 -
Noise figure at Rg = 2 k§2
—lc =200 uA; -VCE =5V BC559 BC560
= typ. 1,2 1 dB =
f=30Hz to 15 kHz F N 2 3 dB =
- - typ. 1 1 dB -
f=1kHz; B =200 Hz F - 4 4 4B
Equivalent noise voltage at Rg = 2 k§2
—Ig=200uA; —VCg=5V
=10 Hz to 50 Hz; Tamp = 25 °C Vi < - 0,11 uv
BC559 | BC559A | BC559B | BCb59C <
) ) BC560 | BC560A [ BC560B | BC560C
D.C. current gain
_ . _ > 125 125 220 420
~lc=2mAi—VcE=5Y hFE * 475 ‘ 250 | 470 | 800
\ October 1982 3



BC559

BC560
100 — 7285709A 109 - 72857074
- B SESEEE
lc BC559B L (_u:xB) | !f i
(mA) BC560B ]
! BC559A
NEEE-- . ‘ BeRanA -
o o 1
\‘ \' //f ,' H = -
AN B
; ‘ ‘ ‘ 102
500 750 ~ Ve (mv) 1000 — 100 0 100 Tj(oc) 200

Fig. 3 —Vcg =5V, Tj=250C.

102 @

i |
(uA) BC559A

BC560A
10 t

7Z85706A

~100 0 100 700
T; (%)
Fig.5 —VCE=5V; Ic =10 mA.
1 7285704A
[T 7
1
— 'B <3
(mA) BC559A
T~ BC560A -
I
] BC5598
™~ BC560B
BC559C
BC560C

- 100 0 100 200
7 (°c)

Fig. 7 —-VCE=5V;Ic=0,1 mA.

Fig.4 —VCE=5V;Ic=50 mA.

10 7Z85705A
I

1, 00) 200
Rig-6 —VCg=5V;Ic=1mA.
260 72Z85708A
BC559C
fr BC560C
(MHz)
BC5598
180 BC560B _\_
T
BC559A
BC560A ™N \1
100 \‘
0 50 100
~lc (mA)
Fig-8 —Vcg =5 V;Tj=250¢;
f =35 MHz.

October 1982



BC559

Silicon planar epitaxial transistors

500 7Z85700A
Em—— BC559C ~
—] BC560C
hFE
P BCS50B™ T | | | 1]
250 BC560B . ™~
) RN
I
e v i W BC559A
BC560A T~
g
010“2 10-1 1 10 102
—ic (mA)
Fig.9 —Vgg=5V;Tj=250°C.
7285702A
200
VCEsat
(mV)
100
BC559A BC5598 /
| , BC560A | BC560B gggggg
—7 —
P—
C i _
107" 1 10 102 -
~lct mA) -
. -Ic =
Fig. 10 I =20;T; =250C.
—'B
7285701A
1000
VBEsat g
(mV) //
" d
/
750
BC559B BC559C
| pcss9A BC560B BC560C 52%
BCE60A e
D
—
500 ——
107" 1 10 102
—lg (mA)

Fig. 11 —C =20;T; =25 °C.

October 1982



BC559
BC560

) 7Z85698A . 7285699A
== FFE—F T 10
11 H
I N |
I 7 i I I
hie BC559C h | [T | |
(k$2) BC560C re BC559C | |
BC560C —'— l l !
BC5598 T H
BC5598
N TN Beseos BC560B ' ’
—— 10 N f H 103 NG — ‘
I T ™ T T! I
9A [ BC559A I I
0A Tl BC560A
Il Ll N\,
1] N
NN
N w
N
1 10-4 L“ AL
101 1 10 10~1 1 10
— g (mA) — g (mA)
Fig. 12. Fig. 13
For Figs 12, 13, 14 and 15 the following conditions apply: —VCE=5V;f=1kHz; TJ- =250(C,
7285703A 7Z85697A
500 1038
—
> T
Pe BC559C
BC560C hoe
hte 1 (uA/V)
1 BC559B | |BC560C
— 2002 BcseoBT L] 102 ] .‘
BC5598 —
. BC560B 7]
— 1] BC559A '
BC559A
BC560A BC560A |
. Il o
101 1 10 : 101 1 10
— g (mA) ~lg (mA)
Fig. 14. Fig. 15.
12 7285710
CC
(pF}
8
L N_|
. typ |
4
0 H
0 5 10
~Veg (V)

Fig. 16 f=1 MHZ;TJ' =250C,

October 1982



Silicon planar epitaxial transistors

BC559

BC560
curves of constant noise figure
102 7266475
0 BC559
! i
“lc
(mA) typical values HH
-Vee=05t010V HH
f=1kHz
10 ~— B=200Hz -
Tj=25°C HH
N
7/ N D
/ ™ ] N
. N \\
N M,
N NS
N -
N C F=10dB
™ ‘\ N
N N
10" DD ™ 548
—
—
| 3d8
\ N ||
N 1,75dB
1072 [ )
01011 10 102 103 104 RglkQ) 1G°
Fig. 17.
102 266476
BC559
I I
-I¢ -
(mA) typical values o
-Veg=05t010V HH -
f=10kHz —_—
10 B=200Hz i
T Tj=25°C H
1 S ‘
N
\\ AN
. \\ \\ \
= N
N
\ NIINT Y F=1|0d|B
NN § I ’
N N
107 \\‘\\‘ 6dB
\Y
A
\ N
3dB
N
10'2 h 1’715de
1071 10 102 103 10% Rg(kQ) 10°
Fig. 18.
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BC559

BC560
6 7266474 4
-I¢=02mA
=Vce=5V
E Rs=2kQ
(dB) T;=25°C
I
2
<
typ
0
- 2
10~1 10 £ (kHz) 10
Fig. 19.

October 1982



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 | BCB37 | BC639

Collector-base voltage (open emitter) Vego  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. 1,5 1,5 1,5 A
Total power dissipation
up to Tamp = 25 °C Piot max. 1 1 TwW
Junction temperature Tj max. 150 150 150 °C
D.C. current gain
= . - > 40 40 40
lc=150mA; Veg =2V hFE < 250 | 160 | 160
Transition frequency
Ic=10mA; V=5V fr typ. 130 130 130 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
2
L — Youo
\Q ? min
7278181A J
3 e ——
< 5,2max 12,7min
? s ] L 0,49
Y ; [t *qu
48 251 - 0,67 Q i 1
max ¢ max —
! g - i
i 72709941
diameter within 2,5max ‘
-

is uncontrolled

\ ﬁ)ctober 1982 1



BC635; BC637;
BC639

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

Voltages BC635 | BC637 | BC639
Collector-base voltage (open emitter) VCBO max. 45 60 100 V
Collector-emitter voltage (open base) VCEO max. 45 60 80 V
Collector-emitter voltage (RBE = 1 k) VCER max. 45 . 60 100 VvV
Collector-emitter voltage (RRg = 0) VcES max. 45 60 100 VvV
Emitter-base voltage (open collector) VERo  max. 5 5 5V
Currents

Collector current (d.c.) Ic max. 1

Collector current (peak value) IcMm max. 1,5

Emitter current (peak value) 'IEM max. 1,5 A

Base current (d.c.) . Iz max. 100 mA
Base current (peak value) Inm max. 200 mA

Power dissipation

Total power dissinarion at Tamb = 25 oc Prot max. 0,8 W
up to Typp = 25 °C Prot max. 1 1)

Temperatures

= Sicrage temperature TStg -65 to +150 °c

= Junction temperature Tj max. 150  °c
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 156 o°c/w
From junction to ambient Rth j-a = 125 °c/w !
From junction to case ) Rip joc 7 60 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.

April 1974
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BC635; BC637;

BC639

CHARACTERISTICS
Collector cut-off current

IE=0§VCB=30V

Ig =0; Vgg =30 V; T; =150 °c

]

Emitter cut-off current

IC=O'VEB=5V

Base-emitter voltage

Ig =500 mA; Vo =2V

Saturation voltage

I = 500 mA; Iy = 50 mA

D.C. current gain

Ic =5mA; Vap =2V

i}

I = 150 mA; Ve =2V

1

Ig =500 mA; Vo =2V

Transition frequency at f = 35 MHz

IC:IOmA;VCE=5V

D.C. current gain ratio of matched pairs

lIc|= 150 mA;)VCE|= 2V

BC635/BC636,
BC637/BC638 and
BC639/BC640

Ty = 25 °C unless otherwise specified

Icpo < 100
Icgo < 10
Iggo < 10
VpE < 1
VCEsat < 0,5

BC635|BC637 | BC639

hpp > 25 25 25
N > 40 40 40

FE <« 250 160 160
hpp > 25 25 25
frp typ. 130

yp
hpg1/hrE2  C

nA
HA

HA

MHz

Meatalhaswe 1TQ7 H



104

103

’

BC635; BC637
BC639

102

EEE T EE
— Ll i}
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I I A\ NI I o
...... L N
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itam e e 5
1 H —— e e e
T 1
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10-1

0 — 1 - — R
N — 0 —
] o O — ]
I KSR
[eNoNe)
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1073
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I
00
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|
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BC635; BC6I7

°
[

BC639
7267755
150 T 11
T ITT
VcE=2V [T
hrE Tj=25 °C [
100 typ. behaviour
' . M.
Lt N
N
\
\
50
\
B
0 3 4
10 102 103 1o (mA) 10
600 | 72106L6
Ie ‘
(mA) —
Veg=2V =
T, = 25°C 1 =
400
typ —-4max Vge
200
- ]
1 I
i
0
0 1 Vge (V) 2

. 1namn

|




BC635; BC637;

BC639
437 7210446
6 T T 15 T
[T 11 [T 1]
Ti=25°C v Tj=25°C
VeEsat = BEsat tvoi
L ypical
W %Tﬁi v values
Ic/lg=5-1
Ic/15=20 —=n
4 7 1 ;/ =
o %d
N 7 Z
| /
/
2 / 05
/
4
# 10
4 _
/,4/ 4: L 5
= 0
% 1 Ic (A) 2 0 1 Ic(A) 2
300 7210442
Vcg =5V (- typ Il ] III
=35 MHz n y ~
e fr Tj=25°C N Il
imm (MHz) ——] . \ -
S R / N
// \
200 / \[TIT
/ 4
| 7/ |
T “H_ﬁ// { ANE
S A T T _“'_:
S v.an L]
100 - b
—— 1 T
pd EN
L :7£k_
:Z_‘*I*‘ ] H
) S .
1 10 100 Ic (mA) 1000
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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) —VGCEQ max. 45 60 80 V
Collector-emitter voltage (Rgg = 1 k§2) ~VGCER Max. 45 60 100 V
Collector-current (peak value) —lcm max. 15 15 1,6 A
Total power dissipation
up to Tamp =25 °C Piot max. 1 1 1w
Junction temperature T; max. 150 150 150 °C
D.C. current gain
_ . _ > 40 40 40
~lc =150 mA; Ve =2V hFE < 250 | 160 | 160
Transition frequency
—~lg=10mA; =Vcg=5V fr typ. 50 50 50 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
2
1 . - ‘0,40
min
A\ t
TZ78182A 3 -
~— 5,2max - 12,7min
- 5o
' * max
| O =5 -
s — —
1 7270994.1
diameter within 2,5max ‘
- -

is uncontrolled
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BC636; BC638;
BC640

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

Voltages .« BC636| BC638 | BC640 )
Collector-base voltage (open emitter) -Vopo  max. 45 60 100 VvV
Collector-emitter voltage (open base) -Vopo max. 45 60 80 V
Collector-emitter voltage (RBE = 1 kQ) -VCER max. 45 60 100 VvV
Collector-emitter voltage (-Vgg = 0) ~-VgEs max. 45 60 100 Vv
Emitter-base voltage (open collector) ~-VEBD max. 5 S 5V
—_—
Currents
Collector current (d.c.) —IC max. 1 A
Collector current (peak value) ~loMm max. 1,5
Emitter current (peak value) IEM max. 1,5 A
Base current (d.c.) ) ~Ig max. 100 mA
Base current (peak value) -Igm max. 200 mA

Power dissipation
2oWel dissipation

Total power dissipation at T,y = 25 °C Pt max. 0,8 W .
up to Typ = 25 °C Prot max. 1 W )
Temperatures
Storage temperature Tstg . -65 to +150 °c
Junction temperature Tj max. 150 °cC
s THERMAL RESISTANCE

) From junction to ambient in iree air Rin j-a = 156 OC/W
From junction to ambient Ry j-a = 125 oc/w b
From junction to case Rip 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 ” April 1974



BC636; BC638;

BC640
CHARACTERISTICS Ty =25 °C unless otherwise specified
Collector cut-off current
Ig=0; =Vgg =30V -lcgo < 100 nA
Ig = 0; -Vgp =30 V5. Tj = 150 °C -lcpo < 10 pA
Emitter cut-off current
Io=0; -Vgg =5V -lggo < 10 HA
Base-emitter voltage
-Ic =500 mA; -Veg =2V -Vgg < 1 A%
Saturation voltage
-Ic =500 mA; -Ig = 50 mA -VeEsat < 0,5 v
D.C. current gain BC636 | BC638 |B0640
-lg=5mA; -Vep =2V hpp > - 25 25 25
“lg = 150 mA; Vg = hpp - 20 160 ég
-Ig =500 mA; Ve = hgp > 25 25 25
—_—
Transition frequency at f = 35 MHz
-Ic =10mA; =Vgg =5V fp typ 50 MHz
D.C. current gain ratio of matched pairs
[ic|= 150 mA; [Vegl=2V §
BC635/BC636, E
BC637/BC638 and typ. 1.3 ‘
BC639/BC640 hpp1/MpEy 2 1.6
‘
;
e | I ;



BC636; BC638;

BC640
].04 7267673
— 1] — ; I - 5 T — T TIT - - 1 . } ,,,!, IE HE‘
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BC636; BC638;

BC640
7267754
150 T 117
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100 — =
AN
N
N\
N
AN
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AN
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0
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BC636; BC6H3S;

BC640
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MAINTENANCE TYPE 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) —Vcgo max. 64| 64| 64} 32| 32V
Collector-emitter voltage (open base) —Vggo max. 64 64| 64| 32| 32V
Emitter-base voltage (open collector) ~Vgpg max. 45| 45| 32| 32| 32V
Collector current (d.c.) —lI¢ max. 100| 100 | 100 | 100 | 100 mA
Total power dissipation
up to Tamp = 25 °C Ptot max. 600 | 600 | 600 | 600 | 600 mWw
Small-signal current gain
~lc=1mA; -Vgcg=6V;f= 1 kHz hfe typ. 25| 35| 55| 25| 35
Transition frequency
—lg=1mA; -Vgg=6V fr typ. 20| 20| 20| 20| 2,0 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-5; collector connected to case.
? =.==|—-'___—'.:n:g 0,51
85 Amax
m’ax s § e §
é’ e ey
66 ol 381 __nl7z7309a
max min
Accessories: 56245 (distance disc).
\] ﬁ)ctober 1982 1




BCY30A to 34A

RATINGS

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

Collector-base voltage (open emitter) —-VeBo max.
Collector-emitter voltage (open base) ~VcEp max.
Emitter-base voltage (open collector) —VEBO max.
Collector current (d.c.) —lc max.
Collector current (peak value) —lcm max.
Base current (d.c.) —Ig max.
Base current (peak value) —Ilgm  max.
Emitter current (d.c.) Ie max.
Emitter current (peak value) IEm max.
Total power dissipation

up to Tamp=25°C Piot max.

up to Tpage = 45 O0C Piot max.
Storage temperature Tstg
Junction temperature Ti max.

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a

From junction to case Rth jc =

BCY30A
BCY31A

‘ BCY32A l

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

mwW

oC
oc

K/W
K/W

2 October 19;\| I(



BCY56
BCYS57

[ —
SILICON PLANAR EPITAXIAL TRANSISTORS L=

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 Piot max. 300 300 mw
Junction temperature Tj max. 175 1756 ©C
D.C. current gain at Tj = 25 0C

lc=10pA;VGE=5V hEE > 40 100

Ic=2mA;Vgg=5V hgg z lgg ggg
Transition frequency

Ic=05mA; VGE=5V fr typ. 85 100 MHz
Noise figure at Rg = 2 k€2

Ic =200 puA; Vg =5V

1230 Hz to 157 kHz F e ;g ;g %
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.

Collector connected to case

i _Yo51
48 *max
max

¥

L_ 53 ->.<_ mi w___J
\

max 12,7min
7269420

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

\\ ﬂctober 1982



BCY56
BCYS57

RATINGS (Limiting values) 1)

Voltages BCYS6 | BCY57
Collector-base voltage (open emitter) VcBo max. 45 25V
Collector-emitter voltage (open base) VcEo max. 45 20 v
Emitter-base voltage (open collector) VEBO max. 5 5 VvV
—_—
Currents
Collector current (d.c.) Ic max. 100. mA
Collector current (peak value) IcMm max. 100 mA

Power dissipation

Total power dissipation up to Tamb = 25 °C Piot max. 300 mw

Temperatures
Storage temperature Tstg =65 to +175 ©C
Junction temperature Tj max. 175 °C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.5 °C/mw
From junction to case Rth j-c = 0.2 °C/mw
CHARACTERISTICS Tj = 25 9C unless otherwise specified

Collector cut-off current

ig=0; Vg =20V Icgo < 100 nA

Emitter cut-off current

Ic=0; Vgg=5V IEBO < 100 nA

Base -emiiter 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.
2) VBE decreases with about 2 mV/OC at increasing temperature.

Tune 1968



BCY 56

BCYS57
CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
Knee voltage
Ic = 10 mA; Ig = value for which v typ. 300 mV
Ic=1lmAatVeg =1V CEK < 600 mV
Ic
(mA) I
1 2
10— I
| l
|
{ i
| |
| l
| |
| I
VCEK 1 1204802 VCE (V)
D.C. current gain BCY56|BCY57
Ic=10pA; VCE =5V hrE > 40 100
_ . - typ. 200 400
Ig=2mA; Veg =5V DFE  {00t0450 | 200 to 800
Ic=10mA; Vgg =5V hpg > 100 200
Transition frequency
Ic=0.5mA; VCE = S5V fr typ. 85 100 MHz
Ic= 10mA; Ve = SV fT typ. 250 350 MHz
h parameters at f = 1 kHz E
Ic=2mA; Vgg =5V =
Input impedance hje typ. 3.5 7.5 k@
Reverse voltage transfer hre typ. 1.75 3.5 10—4
. . 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 =le =0; V=5V Ce typ. 4.5 4.5 pF
Noise figure
1o = 200 pA; VCE = 5V; RS=2kQ
- typ. 1.5 1.5 dB
f = 30 Hz to 15.7 kHz F < 5 5 @B
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SILICON PLANAR EPITAXIAL TRANSISTORS L

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) VcEQ max. 32 45 \
Coliector current (d.c.) Ic max. 200 | 200 mA
Total power dissipation
up to Tamb = 45 °C Piot ~ max. 330 | 330 mW
up 10 Tgage = 45 °C Piot max. 1000 | 1000 mW
Junction temperature T; max. 200 | 200 oC

BCY58—-VIlI | VI | IX X
BCY59-VIi | VIII | IX X
e ; . -950 '
Small_sngnal c.urrent_gam E'lt '[J 25 0C > 1251 175 | 250 | 350
Ig=2mA; Ve =5V; f=1kHz hfe < 250 | 350 | 500 | 700

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

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

Collector connected to case

— Y051
48 pmax
max

L"M_ 1

I+n§§X+‘«— 12,7min ———

72694201

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

\\ (C)t;tober 1982 1



BCY58
BCY59

HIH]

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

Voltages BCY58 |BCY59
Collector-emitter voltage (VBE = 0) VCES max. A%
Collector-emitter voltage (open base) Vecgo max. A%
Emitter-base voltage (open collector) Vego max. \4
Currents

Collector current In max. 200 mA
Base current I max. 50 mA
Power dissipation

Total power dissipation up to Tcase =45 °C  Piot max. 1000 mw
Temperatures

Storage temperature Tstg -65 to +200 OC
Junction temperature T max. 200 ©°c
THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 0.45 °C/mWw
From junction to case Rthj-c = 0.15 °C/mw

Arneil 1071



BCY58
BCY59

CHARACTERISTICS

Collector cut-off currents

Veg =32V; Vg =0
Vo =45V; VR =0
Vag = 32 V; Vpg = 0; Ty = 150°C

VCE = 45 V; Vg = 0; Tj = 150 °c

Emitter cut-off current

Ic=0; VER=5V

Collector -emitter breakdown voltage

=2 mA

IB =0; ]'.C

Emitter -base breakdown voltage

Io =03 Ig = L uA

Base emitter voltage

Ic= 10pA;VeE =5V

Ic = 20 pA ; VCE = VCEO max; Tj= 100 9C

‘IC= 2mA,VCE=5V
Ig= 10mA; Vg =1V
Ic=100mA; VCE=1V

Saturation voltages

Ic = 10mA; Iz =0.25 mA

Ic = 100 mA; Ig = 2.5 mA

Tj = 25°C unless otherwise specified

BCY58|BCY59
typ. 0.2 nA
ICES SRR nA
typ. 0.2 nA
ICEs <yp 10 nA
typ. 0.2 pA
ICES 2 10 uA
typ. 0.2 pA
ICES 2 10 pA
IEBO < 10 10 nA
V(BR)CEO > 32 45 v
V(BR)EBO > 7 7V
VBE typ. 0.5 V
VBE > 0.2 V
typ. 0.62 V
Vag 0.55t00.70 V
VBE typ. 0.70 V
VBE typ. 0.76 V
typ 100 mV
VCEsat 50to 350 mV
typ. 700 mV
VBEsat 600 to 850 mV
typ. 250 mV
VCEsat 150to 700 mV
typ 875 mV
VBEsat 750 to 1200 mV




BCY58
BCY59

CHARACTERISTICS (continued)

Collector capacitance at f = 1 MHz

Tj = 25°C unless otherwise specified

. B typ. 3.0 pF
Ig =leg=0; Veg=10V Ce - 5.0 pE
Emitter capacitance at f = 1 MHz
. B typ. 10 pF
IC'_‘IC:O’ VEB—O.SV Ce = 15 pF
Transition frequency at f = 100 MHz
~ } - > 150 MHz
Ic=10mA; Vog =5V fr p. 280 ML
Noise figure at Rg =2 k2
_ T typ. 2 dB
f=1kHz; B =200 Hz F o 6 dB
BCYS8VII |BCY58VIII | BCYS8IX|BCY58X
BCYS9VII |BCYS9VIII | BCYS9IX|BCY59X
D. C. current gain
> - 20 40 100
Ic =10pA; Veg =5V "FE 2o 95 150 300
> 120 180 250 380
Ic= 2mA; Veg=5V hgpp typ. 170 250 350 500
< 220 310 460 630
> 80 120 160 240
Ic =10 mA; Veg=1V hpp typ. 250 300 390 550
< - 400 630 1000
[=100mA; Vop=1V hpp > 40 45 60 60
h parameters at f = 1 kHz
IC =2mA; Vep=5V
> 1.6 2.5 3.2 4.5 kR
Input impedance hje typ. 2.7 3.6 4.5 7.5 kQ
< 4.5 6.0 8.5 12 k2
Reverse voltage transfer ratio hy. typ. 1.5 2 1074
> 125 175 250 350
Small signal current gain hg  typ. 200 260 330 520
< 250 350 500 700
. typ. 18 24 30 50 pA/vV
Output admittance hge = 30 50 60 100 pA/v
I I
4 ” H April 1971



. 1
BCYS58
BCY59
CHARACTERISTICS (continued)
Switching times
I(_;=10mA;IB=1m_A; -IgM = 1 mA
R1=5kQ;R2=5kQ; Ry, =990
Vpp = 3.6V " delay time  tg typ. 35 ns
rise time [ typ. 50 ns
turn on time top t3<rp. 12(5) Ez
storage time tg typ. 400 ns
fall time te typ. 80 ns
. 48
turn off time  t¢f t;;p 80?) Ez
I =100 mA; I = 10mA; -Igm = 10 mA
R1 =500 Q; R2 =700 Q; Ry =982
Vgg =95V delay time td typ. 5 ns
' rise time ty typ. 50 ns
turn on time  top Lip' 1;8 1:12
storage time tg typ. 250 ns E
fall time ty typ. 200 ns =
typ. 450
turn off time  t,¢f 113 300 22
Test circuit: Ry
] ——0+10V
+10V L——————0 Oscilloscope:
R; > 100 k@
OV s
t. < 15us
—l s r
§ <0.01

trzins $
% 72568992




BCY58

104 7260416
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104 , 7258990
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6 ” Anaeil 1O



BCY58
BCY59

1 Ic(mA) 10

7258994
L TTIII 111
typical values Vee=1V L
Tj=25°C
BCY...X m———
—— T sCY..IX _— ~
oot -
mupil —T1 | A —
et BCY.. YL — / i ~
/—”——-- Pat
BCY.. VI 1=
4
1
L~
107 Ic (mA) 102
7258989
7258988 11T 1 1
T TH [T T 11
typical values|T] typical values
Vcg=5V H Ic=2mA ||
Tamb=25°C [l ——=— Tamb=25°C
h at Vcg=5
“
\‘\
AN A hie
N / hee
NN hne// /'
h hre P
hfe e
T 3
/I hrel__:: oe
=
= he—-:N‘
20 Vge(V) 30




BCYS58

150 I 72604&'_
|
Tj = 25°C f+—
Ic
(mA)
Ig=0.3mA
100 =1 0.25 -
poont] — C.‘
joert o
] 015~
=
50 0.10
008
0
10 15 Veg (V) 20
15 7260417 104 725899
Typical valuestH
Tamb=25°C H1
— I fr
— (mA) (MHz)
e Tj=25°C
10 Ig=30pAT— 10°
| Veg=10V
| “/sv
2}5 2V
NN
I 1 N
20 \
[
5 1r 102
|
10
5
0 10
Vee (V) 2 1 10  I.(mA) 102

I
” April 1971



'BCYS58

7258993
°"‘ | [TTLL]
1 typical values
Veesat IJ-=L~0
v 8
03
/
4
pd
0.2 /,/
V.
— T;=100°C
]
\
. \55---- —’——' 25°C.
0.1 -
0 2
107 1 10 Ic (mA) 10
7260899
k [T11
1 I typical values
VBEsat ﬁ=l&0 ] » —
v) L1 —_—
Tj=25C T - E
0.75 - —
/”—
"] 1
L= 100°C
4/’
0.5
ot i
0.25

010-‘ 1 10 Ic (mA) 102

Amanail 1TO7T71 || || 9






‘L BCY70 to 72

e .
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 25V
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up to Tamp = 25 °C Piot max. 350 mW
Junction temperature Ti max. 200 oC
D.C. current gain

—lg=10mA; —Veg=1V hrg > 100
Transition frequency at f = 100 MHz

—lg=10mA; -VCE =20V fr > 250 MHz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.
Collector connected to case.

i Vo5t
48 — jmax
max
¥
'4—« 5’3)(-»‘4——— 12,7min ——>
ma 72694620.1

Accessories: 56246 (distance disc).
& Products approved to CECC 50 002-079/081, available on request. b

\ (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) -VeBo max. 50 45 30 Vv
Collector-emitter voltage (open base) -VcEo max. 40 45 25 vV
Emitter-base voltage (open collector) -VEBO max. 5,0 5,0 50 VvV
Collector current (d.c.) —l¢ max. 200 mA
Collector current (peak value) —lcm max. 200 mA
Emitter current (peak value) 'EMvi max. 200 mA
Total power dissipation up to Tamb =25 °C Piot 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 A Rthj-a = 500 K/W
From junction to case Rthijc = 150 K/w
400 7282285
Ptot 1
{mw)
200

NEEN

0 - it

0 100 200 Tamb (°C) 300

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

May 193 (
[



Silicon planar epitaxial transistors

BCY70 to 72

CHARACTERISTICS
Tj= 25 OC unless otherwise specified

Collector cut-off current
Ig=0;-VcB = —VCBOmax

Ig=0;—Vcg=40V

lg=0; -V =40 V; Tj=100°C
lg=0;—Vcp=25V

Ig=0; —V¢p = 25 V; Tj =100 °C
~VCg=50V; -VEg=30V

Emitter cut-off current
Ic=0;-Vgg=40V

Ic=0; —~Veg=4,0V; Tj =100 °C

Ic=0;-Vgg= 50V

Saturation voltages
—lc=10mA; —ig = 1,0 mA

—lg=50 mA; —lg =5,0mA

Knee voltage (see Fig. 3)
—lg =10 mA; —Ig = value for which
~lg=11mAat—Vgg=1V

_Ic
(mA)

1"
10

Fig. 3.

BCY70 | BCY71 | BCY72
_ typ. 10 10 10 nA
IcBO < 500 | 500 | 500 nA
_ typ. 05 0,5 —  nA
lceo < 1o 50 YN
_ typ. 0,1 0,1 —  uA
Iceo < g5 | 20 — A
_ typ. - - 05 nA
lceo < _ - 50 nA
_ typ. - - 0,1 pA
'ceo < - - 2,0 uA
_ typ. 1,0 — —  nA
IcEX < 20 - - nA
_ typ. 0,3 nA
'EBO < 10 nA
_ typ. 20 nA
lEBO < 2,0 A
_ typ. 5,0 nA
'EBO < 500 nA
-V typ. 95 mV
CBsat 250 mv
typ. 750 my
—VBEsat 600 to 900 mV
typ. 190 mv
~VeEsat o 500 mv
_ typ. 860 mV
VBEsat 1200 mvV.
_ typ. 270 mV
VCEK < 600 mv
-IB
—————— T
| '|
l |
| |
! l
! |
: : 7260132
| |
-Veek 1 =Vee (V)

\ (May 1979



BCY70 to 72

P

D.C. current gain
—lc=10uA; -Vcp=1,0V

—Iic=0,1mA; -Vcg=1,0V
—lc=10mA; -Veg=1,0V

—lc =10 mA; ~Veg=10V
—lc=10mA; =Veg = 1,0V BCY71
~ic =50 mA; ~Veg=10V

Collector capacitance at f = 1 MHz
lE=1lg=0; -Veg =10V

Emitter capacitance at<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>