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DATA HANDBOOK SYSTEM

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

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

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

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

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

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher.
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Part 1a December 1975
Part 1b August 1977

Part 2a November 1977

Part 2b May 1978

Part 3 January 1975
Part 4 March 1975

Part 5a March 1978

Part 5b May 1975

Part 6 January 1977
Part 7a March 1977
Part 7b March 1977

Part 8 May 1977

Part 9 March 1978

ELECTRON TUBES (BLUE SERIES)

ET1a 1275

ET1b 08-77

ET2a 11-77

ET2b 05-78

ET301-75°

ET4 03-75

ETb5a 03-78

ET5b 05-75

ET6 01-77

ET7a 03-77

ET7b 03-77

ET8 05-77

ET9 03-78

Transmitting tubes for communication, tubes for r.f. heating
Types PE05/25 to TBW15/25

Transmitting tubes for communication, tubes for r.f. heating,
amplifier circuit assemblies

Microwave tubes

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

Microwave semiconductors and components

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

Special Quality tubes, miscellaneous devices

Receiving tubes

Cathode-ray tubes

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

Camera tubes, image intensifier tubes

Products for nuclear technology

Channel electron multipliers, neutron tubes, Geiger-Mdiller
tubes

Gas-filled tubes

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

Gas-filled tubes

Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

TV picture tubes

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

Part 1a March 1976 SC1a 03-76 Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W),
transient suppressor diodes, rectifier stacks, thyristors, triacs

Part 1b May 1977 SC1b 05-77 Diodes
Small signal germanium diodes, small signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes

Part 2 November 1977 SC2 11-77 Low-frequency and dual transistors
Part 3 January 1978 SC3 01-78 High-frequency, switching and field-effect transistors

Part 4a June 1976 SC4a 06-76  Special semiconductors*
Transmitting transistors, field-effect transistors, dual
transistors, microminiature devices for thick and thin-film
circuits

Part 4b July 1978 SC4b 07-78  Devices for optoelectronics
Photosensitive diodes and transistors, light emitting diodes,
displays, photocouplers, infrared sensitive devices,
photoconductive devices

Part 4c July 1978 SC4c¢ 07-78  Discrete semiconductors for hybrid thick and thin-film circuits
Part 5a November 1976 SCba 11-76  Professional analogue integrated circuits

Part 5b March 1977 SC5b 03-77  Consumer integrated circuits
Radic-audio, television

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

Signetics integrated circuits 1978 Bipolar and MOS memories
Bipolar and MOS microprocessors
Analogue circuits

* The most recent information on field-effect transistors can be found in SC3 01-78, on dual transistors
in SC2 11-77, and on microminiature devices in SC4c 05-78.
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COMPONENTS AND MATERIALS (GREEN SERIES)

Part 1 June 1977

Part 2a October 1977

Part 2b February 1978

Part 3 January 1977

Part 4a October 1976

Part 4b December 1976

Part5 July 1975

Part 6 April 1977

Part 7 September 1971

Part 8 February 1977

Part 9 March 1976

Part 10 April 1978

CM1 06-77

CM2a 10-77

CM2b 02-78

CM3 01-77

CM4a 10-76

CM4b 12-76

CM5 07-75

CM6 04-77

CM7 09-71

CM8 02-77

CM9 03-76

CM10 04-78

Assemblies for industrial use

High noise immunity logic FZ/30-series, counter modules
50-series, NORbits 60-series, 61-series, circuit blocks
90-series, circuit block CSA70(L), PLC modules, input/
output devices, hybrid circuits, peripheral devices, ferrite
core memory products

Resistors

Fixed resistors, variable resistors, voltage dependent resistors
(VDR), light dependent resistors (LDR), negative tempera-
ture coefficient thermistors (NTC), positive temperature
coefficient thermistors (PTC), test switches

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

Radio, audio, television

FM tuners, loudspeakers, television tuners and aerial input
assemblies, components for black and white television,
components for colour television

Soft ferrites

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

Piezoelectric ceramics, permanent magnet materials

Ferrite core memory products

Ferroxcube memory cores, matrix planes and stacks, core
memory systems

Electric motors and accessories

Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks

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

Piezoelectric quartz devices

Connectors
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INDEX

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

INDEX OF TYPE NUMBERS

Data Handbooks SC1a to SC4c

type no. part | section type no. part | section type no. part | section
AA119 1b PC BA220 1b WD BAX13 1b WD
AAZ15 1b GB BA221 1b WD BAX14 1b WD
AAZ17 1b GB BA222 1b WD BAX14A 1b WD
AAZ18 1b GB BA243 1b T BAX15 1b WD
AC125 2 LF BA244 1b T BAX16 1b WD
AC126 2 LF 'BA280 | T BAX17 1b | WD
AC127 2 LF BA314 1b Vrg BAX18 1b WD
AC128 2 LF BA314A 1b Vrg BAX18A 1b WD
AC128/01 2 LF BA315 1b Vrg BB105A 1b T
AC132 2 LF BA316 1b WD BB105B 1b T
AC187 2 LF BA317 1b WD BB105G 1b T
AC187/01 2 LF BA318 1b WD BB106 1b T
AC188 2 LF BA379 1b T BB110B 1b T
AC188/01 2 LF ‘BAS16 4c Mm BB110G 1b T
AD161 2 P BAS17 4c Mm BB117 1b T
AD162 2 P BAS18 4c Mm BB119 1b T
AF367 3 HFSW | BAV10 1b WD BB204B 1b T
ASZ15 2 P BAV1i8 1b WD BB204G 1b T
ASZ16 2 P BAV19 1b WD BB205A 1b T
ASZ17 2 P BAV20 1b WD BB205B 1b T
ASZ18 2 P BAV21 1b WD BB205G 1b T
BA100 1b AD BAV45 1b Sp BBY31 4c Mm
BA102 1b T BAV70 4c Mm BC107 2 LF
BA145 1a R BAV99 4c Mm BC108 2 LF
BA148 1a R BAW21A 1b WD BC109 2 LF
BA182 1b T BAW21B 1b WD BC140 2 LF
BA216 1b WD BAW56 4c Mm BC141 2 LF
BA217 1b WD BAW62 1b WD BC146 2 LF
BA218 1b WD BAX12 1b WD BC147 2 LF
BA219 1b WD BAX12A 1b WD BC148 2 LF
AD = Silicon alloyed diodes PC = Germanium point contact diodes
GB = Germanium gold bonded diodes R = Rectifier diodes

HFSW = High-frequency and switching transistors Sp = Special diodes

LF = Low-frequency transistors T = Tuner diodes

Mm = Discrete semiconductors for hybrid Vrg = Voltage regulator diodes

thick and thin-film circuits
P = Low-frequency power transistors

WD = Silicon whiskerless diodes
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INDEX

type no. part | section type no. part | section type no. part | section
BC149 2 LF BCW33;R 4c | Mm BD138 ° 2 P
BC157 -2 LF BCW69;R 4c | Mm BD139 2 P
BC158 2 LF BCW70;R 4c | Mm BD140 2 p
BC159 2 LF BCW71;R 4c | Mm - ||BD181 2 P
BC160 2 LF BCW72;R 4c | Mm BD182 2 p
BC161 2 LF BCX17;R 4c | Mm BD183 2 P
BC177 2 LF BCX18;R 4c | Mm BD201 2 P
BC178 2 LF BCX19;R 4 | Mm BD202 2 P
BC179 2 LF BCX20;R 4c | Mm BD203 2 P
BC200 2 LF BCX51 4c | Mm BD204 2 P
BC264A 3 FET || BCX52 4c | Mm BD226 2 p
BC264B 3 FET || BCX53 4c | Mm BD227 2 P
BC264C 3 FET  ||BCX54 4c | Mm BD228 2 P
BC264D 3 FET || BCX55 4c | Mm BD229 2 P
BC327 2 LF BCX56 4c | Mm BD230 2 P
BC328 2 LF BCY30A 2 LF BD231 2 P
BC337 2 LF BCY31A 2 LF BD232 2 P
BC338 2 LF BCY32A 2 LF BD233 2 P
BC368 2 LF BCY33A 2 LF BD234 2 P
BC369 2 LF BCY34A 2 LF BD235 2 P
BC546 2 LF BCYS55 2 DT BD236 2 P
BC547 2 LF BCY56 2 LF BD237 2 P
BC548 2 LF BCY57 2 LF BD238 2 P
BC549 2 LF BCY58 2 LF BD262 2 P
BC550 2 LF BCY59 2 LF BD262A 2 P
BC556 2 LF BCY70 2 LF BD2628 2 P
BC557 2 LF BCY71 2 LF BD263 2 P
BC558 2 | LF BCY72 2 LF BD263A 2 P
BC559 2 | LF BCY78 2 LF BD263B 2 [P
BC560 2 | LF BCY79 2 LF BD266 2 | P
BC635 2 LF BCY87 2 DT BD266A 2 P
BC636 2 LF BCY88 2 DT BD2668B 2 P
BC637 2 LF BCY89 2 DT BD267 2 P
BC638 2 LF BD115 2 p BD267A 2 P
BC639 2 LF BD131 2 P BD267B 2 P
BC640 2 | LF BD132 2 | P BD291 2 | P
BCW29:;R | 4c | Mm [ BD133 2 | p BD292 2| P
BCW30;R | 4c | Mm [ BD135 2 | P BD293 2| P
BCW3T,R | 4c | Mm | BD136 2 | P BD294 2 | P
BCW32R | 4c | Mm BD137 2 P BD329 2 P
DT = Dual transistors Mm = Discrete semiconductors for hybrid
FET = Field-effect transistors thick and thin-film circuits

LF = Low-frequency transistors P = Low-frequency power transistors
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type no. part | section type no. part | section type no. part | section
BD330 2 P BDX65A 2 P BF198 3 HFSW
BD331 2 P BDX65B 2 P BF199 3 HFSW
BD332 2 P BDX66 2 P BF200 3 HFSW
BD333 2 P BDX66A 2 P BF240 3 HFSW
BD334 2 P BDX66B 2 P BF241 3 HFSW
BD335 2 P BDX67 2 P BF245A 3 FET
BD336 2 P BDX67A 2 P BF245B 3 FET
BD433 2 P BDX67B 2 P BF245C 3 FET
BD434 2 P BDX77 2 P BF256A 3 FET
BD435 2 P BDX78 2 P BF256B 3 FET
BD436 2 P BDX91 2 P BF256C 3 FET
BDA437 2 P BDX92 2 P BF324 3 HFSW
BD438 2 P BDX93 2 P BF327 3 FET
BD645 2 P BDX94 2 P BF336 3 HFSW
BD646 2 P BDX95 2 P BF337 3 HFSW
BD647 2 P BDX96 2 P BF338 3 HFSW
BD648 2 P BDY20 2 P BF362 3 HFSW
BD649 2 P BDY90 2 P BF363 3 HFSW
BD650 2 P BDY91 2 P BF422 3 HFSW
BD675 2 P BDY92 2 P BF423 3 HFSW
BD676 2 P BDY93 2 P BF450 3 HFSW
BD677 2 P BDY94 2 P BF451 3 HFSW
BD678 2 P BDY96 2 P BF457 3 HFSW
BD679 2 P BDY97 2 P BF458 3 HFSW
BD680 2 P BF115 3 HFSW BF459 3 HFSW
BD681 2 P BF167 3 HFSW BF480 3 HFSW
BD682 2. P BF173 3 HFSW BF494 3 HFSW
BDX35 2 P BF177 3 HFSW BF495 3 HFSW
BDX36 2 P BF178 3 HFSW BF550;R 4c Mm
BDX37 2 P BF179 3 HFSW BF622 4c Mm
BDX62 2 P BF180 3 HFSW BF623 4c Mm
BDX62A 2 P BF181 3 HFSW BFQ10 3 FET
BDX62B 2 P BF182 3 HFSW BFQ11 3 FET
BDX63 2 P BF183 3 HFSW BFQ12 3 FET
BDX63A 2 P BF184 3 HFSW BFQ13 3 FET
BDX63B 2 P BF185 3 HFSW BFQ14 3 FET
BDX64 2 P BF194 - 3 HFSW BFQ15 3 FET
BDX64A 2 P BF195 3 HFSW BFQ16 3 FET
BDX64B 2 P BF196 3 HFSW BFQ17 4c Mm
BDX65 2 P BF197 3 HFSW BFQ18A 4c Mm

FET = Field-effect transistors
HFSW = High-frequency and switching transistors

Mm = Discrete semiconductors for hybrid

thick and thin-film circuits

P = Low-frequency power transistors
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type no. part | section type no. part | section type no. part | section
BFQ19 4c Mm BFW16A 3 HFSW BLY91A 4a |’ Tra
BFQ23 3 HFSW BFW17A 3 HFSW BLY92A 4a Tra
BFQ24 3 HFSW BFW30 3 HFSW BLY93A 4a Tra
BFQ32 3 HFSW BFW45 3 HFSW BLY94 4a Tra
BFQ34 3 HFSW BFW61 3 FET BPW22 4b PDT
BFR29 3 FET BFW92 3 HFSW BPX25;29 4b PDT
BFR30 4c Mm BFW93 3 HFSW BPX40 4b PDT
BFR31 4c Mm BFX34 3 HFSW BPX41 4b PDT
BFR49 3 HFSW BFX89 3 HFSW BPX42 4b PDT
BFR53;R 4c Mm BFY50 3 HFSW BPX70 4b PDT
BFR64 3 HFSW BFY51 3 HFSW BPX71 4b PDT
BFR65 3 HFSW BFY52 3 HFSW BPX72 4b PDT
BFR84 3 FET BFY55 3 HFSW BPX94 4b PDT
BFR20 3 HFSW BFY90 3 HFSW BPX95 4b PDT
BFR91 3 HFSW BG1895-541 | 1a R BR100 1a Th
BFR92;R 4c Mm BG1895-641 | 1a R BR101 3 HFSW
BFR93;R 4c Mm BGY37 3 HFSW BRY39 1a Th
BFR94 3 HFSW BLW60 4a Tra BRY39(SCS) | 3 HFSW
BFR95 3 HFSW BLW64 4a Tra BRY39(PUT)| 3 HFSW
BFR96 3 HFSW BLW75 4a Tra BRY61 4c Mm
BFS17;R 4c Mm BLX13 4a Tra BSR12;R 4c Mm
BFS18;R 4c Mm BLX14 4a Tra BSR30 4c Mm
BFS19;R 4c Mm BLX15 4a Tra BSR31 4c Mm
BFS20;R 4c Mm BLX65 4a Tra BSR32 4c Mm
BFS21 3. FET BLX66 4a Tra BSR33 4c Mm
BFS21A 3 FET BLX67 4a Tra BSR40 4c Mm
BFS22A 4a Tra BLX68 4a Tra BSR41 4c Mm
BFS23A 4a Tra BLX69A 4a Tra BSR42 4c Mm
BFS28 3 FET BLX91A 4a Tra BSR43 4c Mm
BFT24 3 HFSW BLX92A 4a Tra BSR56 4c Mm
BFT25;R 4c Mm BLX93A 4a Tra BSR57 4c Mm
BFT44 3 HFSW BLX94A 4a Tra BSR58 4c Mm
BFT45 3 HFSW BLX95 4a Tra BSS38 3 HFSW
BFT46 4c Mm BLX96 4a Tra BSS50 3 HFSW
BFT92;R 4c Mm BLX97 4a Tra BSS51 3 HFSW
BFT93;R 4c Mm BLX98 4a Tra BSS52 3 HFSW
BFW10 3 FET BLY87A 4a Tra BSS60 3 HFSW
BFW11 3 FET BLY88A 4a Tra BSS61 3 HFSW
BFW12 3 FET BLY89A 4a Tra BSS63;R 4c Mm
BFW13 3 FET BLY90 4a Tra BSS64;R 4c Mm
FET = Field-effect transistors R = Rectifier diodes
HFSW = High-frequency and switching transistors Th = Thyristors
Mm = Discrete semiconductors for hybrid Tra = Transmitting transistors

thick and thin-film circuits
Photodiodes or transistors

PDT

H
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type no. part |section type no. part | section type no. part | section
BSS68 3 HFSW BTX18 series | 1a Th BY476 1a R
BSV15 3 HFSW BTX94 series | 1a Tri BYX10 la R
BSV16 3 HFSW BTX95 series | 1a Th BYX22 series| 1a R
BSV17 3 HFSW BTY79 series | 1a Th BYX25 series | 1a R
BSV52;R 4c Mm BTY87 series | 1a Th BYX29 series | 1a R
BSV64 3 HFSW BTY91 series | 1a Th BYX30 series | 1a R
BSV78 3 FET BU105 2 P BYX32 series | 1a R
BSV79 3 FET BU108 2 P BY X35 1a R
BSV80 3 FET BU126 2 P BYX36 series| 1a R
BSV81 3 FET BU132 2 P BYX38 series | 1a R
BSW41A 3 HFSW BU133 2 P BYX39 series| 1a R
BSW66 3 HFSW BU204 2 P BYX42 series | 1a R
BSW67 3 HFSW BU205 2 P BYX45 series | 1a R
BSW68 3 HFSW BU206 2 P BY X46 series | 1a R
BSX19 3 HFSW BU207A 2 P BYX48 series | 1a R
BSX20 3 HFSW BU208A 2 P BY X49 series | 1a R
BSX21 3 HFSW BU209A 2 P BYX50 series | 1a R
BSX45 3 HFSW BU326A 2 P BYX52 series | 1a R
BSX46 3 HFSW BUX80 2 P BY X655 series | 1a R
BSX47 3 HFSW BUX81 2 P BYX56 series| 1a R
BSX59 3 HFSW BUX82 2 P BYX71 series | 1a R
BSX60 3 HFSW BUX83 2 P BYX90 1a R
BSX61 3 HFSW BUX84 2 P BYX91 series| 1a R
BT126 1a Th BUX85 2 P BYX96 series| 1a R
BT128 series | 1a Th BUX86 2 P BYX97 series| 1a R
BT129 series | 1a Th BUX87 2 P BYX98 series | 1a R
BTW23 series | 1a Th BY126 1a R BYX99 series | 1a R
BTW24 series | 1a Th BY127 1a R BZVv10 1b Vrf
BTW30 series | 1a Th BY 164 1a R BzZVvV11 1b Vrf
BTW31 series | 1a Th BY176 1a R BzZV12 1b Vrf
BTW32 series | 1a Th BY179 1a R BZV13 1b Vrf
BTW33 series | 1a Th BY184 1a R BzZV14 1b Vrf
BTW34 series | 1a Tri BY187 1a R BZV 15 series | 1a Vrg
BTW38 series | 1a Th BY 188 series | 1a R BZVv38 1b Vrf
BTWA40 series | 1a Th BY206 1a R BZW70 series| 1a TS
BTWA42 series | 1a Th BY207 1a R BZW86 series| 1a TS
BTW43 series | 1a Tri BY208 series | 1a R BZW91 series| 1a TS
BTWA45 series | 1a Th BY209 1a R BZW93 series| 1a TS
BTWA47 series | 1a Th BY223 1a R BZX5b5 series| 1b Vrg
BTW92 series | 1a Th BY409 1a R BZX61 series| 1b Vrg
FET = Field-effect transistors Th = Thyristors
HFSW = High-frequency and switching transistors Tri = Triacs
Mm = Discrete semiconductors for hybrid TS = Transient suppressor diodes
thick and thin-film circuits Vrf = Voltage reference diodes
P = Low-frequency power transistors Vrg = Voltage regulator diodes
R = Rectifier diodes

March 1978



INDEX

type no. part | section type no. part | section type no. part | section
BZX70 series | 1a Vrg cay11iB 4b LED 0SM9410 1a St
BZX75 series | 1b Vrg cavy1ic 4b LED 0Ss9110 1a St
BZX79 series | 1b Vrg CQY24A 4b LED 0SS9210 la St
BZ X84 series | 4c Mm CcQY46 4b LED 0SS9310 1a St
BZX87 series | 1b Vrg cQvy4a7 4b LED 0SS9410 1a St
BZX90 1b Vrf CQY49B 4b LED RPY18 4b Ph
BZX91 1b Vrf cQavy49Cc 4b LED RPY19 4b Ph
BZX92 1b Vrf cQYs0 4b LED RPY20 4b Ph
BZX93 1b Vrf cQY52 4b LED RPY33 4b Ph
BZY78 1b Vrf CQYs53 4b LED RPY55 4b Ph
BZY88 series | 1b Vrg cQYs4 4b LED RPY58A 4b Ph
BZY91 series | 1a Vrg cQys8 4b LED RPY71 4b Ph
BZY93 series | 1a Vrg cQy79 4b LED RPY76A 4b |
BZY95 series | 1a Vrg cQys1 4b D RPY82 4b Ph
BZY96 series | 1a Vrg CQY81A 4b D RPY84 4b Ph
BZZ14 1a Vrg cQvs4s 4b D RPY85 4b Ph
BZZ15 1a Vrg cQyss 4b LED 1N821 1b Vrf
BZZ16 1a Vrg 0A47 1b GB 1N823 1b Vrf
BZZ17 1a Vrg 0OA90 1b PC 1N825 1b Vrf
BZZ18 1a Vrg 0A91 1b PC 1N827 1b Vrf
BZZ19 1a Vrg OA95 1b PC 1N829 1b Vrf
BZZ20 1a Vrg 0A200 1b AD 1N914 1b WD
BZz21 1a Vrg 0A202 1b AD 1N914A 1b WD
BZZ22 1a Vrg ORP10 4b | 1N916 1b WD
BZZ23 1a Vrg ORP13 4b | TN916A 1b WD
BZZ24 1a Vrg ORP23 4b Ph 1N916B 1b WD
BZZ25 1a Vrg ORP52 4b Ph - 1N4009 1b WD
BZZ26 1a Vrg ORP60 4b Ph 1N4148 1b WD
BZz27 1a Vrg ORP61 4b Ph 1N4150 1b WD
BZZ28 1a Vrg ORP62 4b Ph 1N4151 1b WD
BZz29 1a Vrg ORP66 4b Ph 1N4154 1b WD
CNY22 4b PhC ORP68 4b Ph 1N4446 1b WD
CNY23 4b PhC ORP69 4b Ph 1N4448 1b WD
CNY42 4b PhC 0SB9110 1a St 1N5729B 1b Vrg
CNY43 4b PhC 0SB9210 1a St 1N5730B 1b Vrg
CNY44 4b PhC 0SB9310 1a St 1N5731B 1b Vrg
CNY46 4b PhC 0SB9410 1a St 1N5732B 1b Vrg
CNY47 4b PhC 0sMa110 1a St 1N5733R 1b Vrg
CNY47A 4b PhC 0SM9210 1a St 1N5734B 1b Vrg
CNY48 4b PhC 0OSM9310 1a St 1N5735B 1b Vrg
AD = Silicon alloyed diodes PC = Germanium point contact diodes
D = Displays Ph = Photoconductive devices

GB = Germanium gold bonded diodes

| = Infrared devices

LED = Light-emitting diodes
Mm = Discrete semiconductors for hybrid

thick and thin-film circuits

PhC = Photocouplers
= Rectifier stacks

St
Vit = Voltage reference diodes
V,.g = Voltage regulator diodes

WD = Silicon whiskerless diodes
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type no. part | section type no. part | section type no. part |section
1N57368B 1b Vrg 2N2483 2 LF 2N4858 3 FET
1N5737B 1b Vrg 2N2484 2 LF 2N4859 3 FET
1N5738B 1b Vrg 2N2894 3 HFSW 2N4860 3 FET
1N5739B 1b Vrg 2N2894A 3 HFSW 2N4861 3 FET
1N5740B 1b Vrg 2N2904 3 HFSW 2N5415 3 HFSW
1N5741B 1b Vrg 2N2904A 3 HFSW 2N5416 3 HFSW
1N5742B 1b Vrg 2N2905 3 HFSW 61SV 4b |
1N5743B 1b Vrg 2N2905A 3 HFSW 40820 3 HFSW
1N5744B 1b Vrg 2N2906 3 HFSW 40835 3 HFSW
1N5745B 1b Vrg 2N2906A 3 HFSW 40838 3 HFSW
1N5746B 1b Vrg 2N2907 3 HFSW 56200 234a |A
1N5747B 1b Vrg 2N2907A 3 HFSW 56201 2 A
1N5748B 1b Vrg 2N3019 3 HFSW 56201c 2 A
1N5749B 1b Vrg 2N3020 3 HFSW 56201d 2 A
1N5750B 1b Vrg 2N3055 2 P 56201j 2 A
1N5751B 1b Vrg 2N3375 4a Tra 56203 2 A
1N5752B 1b Vrg 2N3442 2 P 56218 23,4a |A
1N5753B 1b Vrg 2N3553 4a Tra 56230 1a HE
1N5754B 1b Vrg 2N3632 4a Tra 56231 la HE
1N5755B 1b Vrg 2N3823 3 FET 56233 la A
1B5756B | 1b Vrg 2N 3866 4a Tra 56234 1a A
1N5757B 1b Vrg 2N3924 4a Tra 56245 234a |A
2N918 3 HFSW 2N3926 4a Tra 56246 latoda|A
2N929 2 LF 2N3927 4a Tra 56253 1a DH
2N930 2 LF 2N3966 3 FET 56256 1a DH
2N1613 3 HFSW 2N4030 3 HFSW

2N1711 3 HFSW 2N4031 3 HFSW 56261 2 A
2N1893 3 HFSW 2N4032 3 HFSW 56261A 2 A
2N2218 3 HFSW 2N4033 3 HFSW 56262A 1a A
2N2218A 3 HFSW 2N4036 3 HFSW 56263 latoda| A
2N2219 3 HFSW 2N4091 3 FET 56264A 1a A
2N2219A 3 HFSW 2N4092 3 FET 56268 1a DH
2N2221 3 HFSW 2N4093 3 FET 56271 1a DH
2N2221A 3 HFSW 2N4347 2 P 56278 1a DH
2N2222 3 HFSW 2N4391 3 FET 56280 1a DH
2N2222A 3 HFSW 2N4392 3 FET 56290 1a HE
2N2297 3 HFSW 2N4393 3 FET 56293 1a HE
2N2368 3 HFSW 2N4427 4a Tra 56295 1a A
2N2369 3 HFSW 2N4856 3 FET 56299 1a A
2N2369A 3 HFSW 2N4857 3 FET 563098 1a A

A = Accessories | = Infrared devices

DH = Diecast heatsinks

FET = Field-effect transistors

HE = Heatsink extrusions

HFSW = High-frequency and switching transistors

LF = Low-frequency transistors

P = Low-frequency power transistors
Tra = Transmitting transistors

Vrg = Voltage regulator diodes
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INDEX

type no. part | section type no. part | section type no. part | section
56309R 1a A 56334 1a DH 56356 2,3 A
56312 1a DH 56337 1a A 56359 2 A
56313 1a DH 56339 2 A 56359a 2 A
56314 1a DH 56348 1a DH 56360 2 A
56315 la | DH 56349 1a DH 56360a 2 A
56316 1a A 56350 1a DH 56363 2 A
56318 1a DH 56351 2 A 56364 2 A
56319 1a DH 56352 2 A 56367 2 A
56326 2,3 A 56353 2 A 56368 2 A
56333 2,3 A 56354 2 A 56369 2 A

A = Accessories

DH = Diecast heatsinks
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TYPE
DESIGNATION

PRO. ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

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

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

FIRST LETTER

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

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

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

TOowp

SECOND LETTER

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

DIODE; sign‘al, low power

DIODE; variable capacitance

TRANSISTOR; low power, audio frequency (Rip j-mp > 15 9C/W)

TRANSISTOR; power, audio frequency (R¢h j-mp < 15 OoC/W)

DIODE; tunnel

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

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

TRANSISTOR; power, high frequency (Rt j-mp < 15 °C/W)

PHOTO-COUPLER

RADIATION DETECTOR,; e.g. high sensitivity phototransistor

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

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

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

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

DIODE; rectifying, booster

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

NXXCHPIPRZrIOMmMOO®>
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TYPE

DESIGNATION

HHH

SERIAL NUMBER

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

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

VERSION LETTER

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

SUFFIX

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

1

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

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

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

4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (-}

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

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

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

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

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

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

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

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

Note

Limiting conditions may be either maxima or minima.

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

Note

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

ABSOLUTE MAXIMUM RATING SYSTEM

Absoluie maximum ratings are limiting values of operating and envirenmental 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 effecis 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.

(LN
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DESIGN MAXIMUM RATING SYSTEM

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

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

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

DESIGN CENTRE RATING SYSTEM

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

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

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

= The equipment manufacturer should design so that, initially, no design centre value for the intended

e service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
s voltage.
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LETTER SYMBOLS

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES
7 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: Scurce terminal (for FETS only)

PR

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
7, z Replaces R to indicate the actual working voltage, current or power

of voltage reference and voltage regulator diodes.

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

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

b) instantaneous total values
Example ig

c) average total values
Example lB(AV)

d) peak total values
Example Ipng

e) root-mean-square total values
Example XB(RMS)
Lower-case subscripts shall be used for the indication of values applying to the varying
component alone : )
a) instantanecous values
Example ip

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

¢) peak values

Example Iy,

d) average values .
Example Ip(av)

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

Additional rules for subscripts

Subscripts for curreunts

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: 1y, i, ip, Iy,

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

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

Subscripts for voltages

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

Examples: V__, v__, v, ,V

P BE' 'BE’ be’ bem

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

Examples: V_, V., v, V
v F R F rm

Subscripts for supply voltages or supply currents

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

E les: V
xamples oo’ IEE

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

HExampie : VocR

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

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

Examples: I = confinuous (d.c.) current flowing

B2 ) .
into the second base terminal
VBZ-E = continuous (d.c.) voitage between
the terminals of second base and
emitter

Subscripts for multiple devicesg

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

Examples: Iy = continuous (d.c.) current flowing
e . . -
into the collector terminal of the
second unit
= continuous (d.c.) voltage between

the collector terminals of the
first and the second unit.

Vic-ac
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LETTER SYMBOLS

I

Application of the rules

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

collector
current

Ic (AV)

{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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LETTER SYMBOLS

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

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

b) all inductances and capacitances.

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

Subscripts

General subscripts

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

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

L,1 = load

0O, o (or 2) = output

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

Examples: Z_, h, h

ST F

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)
RF = d.c. value of the external emitter resistance.

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

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

Examples: hfe = small-signal value of the short-circuit forward
) current transfer ratio in common-emitter confi-
guration
Ze = Re + le = small-signal value of the external impedance

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

Examples: hFE’ yRE’ hfe
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LETTER SYMBOLS \ . '

Subscripts for four-pole matrix parameters

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

Examples: h (or h, )
(or h

h (or h z)

hf (or i )

12

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

Examples: hfe (or the)’ hFE (or h )

21E
Distinction between real and imaginary parts

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

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

Yie = e * bee

If such symbols do not exist or if they are not suitable, the following notation shall be
used:
Examples: Re (hih) etc. for the real part of h,

ib
Im ete. 1 i 3 £
m ‘hib) etc. for the imaginary part o hib

ZL‘.‘:Z:J
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S-PARAMETERS

SCATTERING PARAMETERS

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

nsi
7265646.1
Vi1 Vip
T mverevrmen as = -
VZ, VZo y
Vi1 V2

=i by

b
1 /&
Zo Zo

Z

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

connected.,
Vj = incident voltage

Vy = reflected (generated) voltage

The four-pole equations for s-parameters are:
by =sy1a1 + 81029
by = sp1a] + 8222

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

ey e
517 1L ay a2 =0

Y
St 7 512 ag|aj =0
5t %21 ajfap=0

by
SoT822° 71, <o

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

[
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S-PARAMETERS

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

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

8. 78127 Reverse transmission coefficient.

The complex ratio of the generated wave at the input and the incident wave at
the output, under the conditions Zy = Zj and Vg = 0.

sg = Spp = Forward transmission coefficient.
The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Z) = Z, and Vo = 0
= 899 = 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.
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SOLDERING
RECOMMENDATIONS

SOLDERING RECOMMENDATIONS SOT-23 AND SOT-89

REFLOW SCLDERING

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

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

For reliable connections it should be kept in mind that: :
The maximum temperature of the leads or tab during the soldering cycle does not exceed 275 OC.
The flux must affect neither components nor connectors.
The residue of the fiux must be easy to remove.

Good flux or solder paste with these properties are available on the market.

The most economic methed of soldering is a process in which all different components are soldered
simultaneously for example SOT-23 or SOT-89 devices, capacitors and resistors.

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

With the components in position the substrate is heated to a point where the solder begins to flow.
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The
maxirnum allowed temperature of the plastic body of a device must be kept below 260 9C during the
soldering cycle. For further temperature behavicur during the soldering process see Figs 1 and 2.

The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout ieaves
something to be desired the same effect can resulit in undesirable shifts; particularly if the soldering
areas on the substrate and the components are not concentrally arranged. This problem can be solved
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect.

THEREL)

After the solder has set and cooled the connections are visually inspected and, where necessary, put
right with a soldering iron. Finally the remnants of the flux must be removed carefully.

IMMERSION SOLDERING

Maximum allowed temperature of the soldering bath is 235 °C. Maximum duration of soldering cycle
is 5 seconds and forced cooling must be applied.

HAND SOLDERING

It is possible to solder SOT-23 and SOT-89 devices with a miniature hand-held soldering iron, but this
method has particular drawbacks and should therefore be restricted to laboratory use and/or incidental
repairs on production circuits.

1. It is time-consuming and expensive.

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

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

March 1978 1



SOLDERING

RECOMMENDATIONS
7279120
300 TTTT
4 - Pﬂmax =
T .04 ?73‘09 ~ . .
(°c) solder flow area /1T 117 T| max = Maximum lead or tab temperature is
Y ‘/ Te= ] : 275 0cC.
239°C 7 Ty = Flow temperature of the solder is
\ % } } 239 °C.
200 ’I T =] Tm = Melting point of the solder is 179 OC.
e S e e = _139- « = Maximum permissible rate of
¥ "C] temperature change is 75 ©C/s.
forced
cooling ] Tamb =25 °C.
—4-] max
100
[/
I
J
o
1T
) [ [
0 10 t (s) 20
Fig. 1 Reflow soldering without pre-heating.
= . 7279121
= 300 T
T T TrTrTl
e T > P +4+T) max = 275°C
o T |
(°C) solder flow area X IIEEEE
FFT=239°C
200 { y
e L - [¢]
max o A\ Tm=179°C
\\1 forced cooling
N
\
100
rpreheating
% area
&
N
& -
NS '
0 10 20 30 t(s) 40

Fig. 2 Reflow soldering with pre-heating.
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SOT-23 and SOT-89 SOLDERING
‘ RECOMMENDATIONS

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

substrates. 2’|2 *
Dimensions in mm
09
2,2
o9t
min 09
1.5

| \ |
\<—1,0~>‘ ;<—‘I'O—-> L?,O»

I~ 19 —»’ 7279123 14_1 5 —o|e—1 5—o|
' ! ! ' 7279122
Fig. 3 SOT-23 pattern. Fig. 4 SOT-89 pattern.

GENERAL NOTES

Recommended metal-alloy
a. 62 Sn/36 Pb/2 Ag (85% metal weight, when solder paste is used).
b. 60 Sn/40 Pb.

Pre-heating

Pre-heating is recommended for good soldering and avoiding damage to the SOT-23 or SOT-89 devices,
other components and the substrate. Maximum pre-heating temperature is 165 ©C while the maximum
pre-heating duration may be 10 seconds.

Duration of soldering cycle

The maximum duration of soldering cycle without pre-heating is 14 seconds; with pre-heating 22
seconds (see Figs 1 and 2). Pre-heating duration may be 10 seconds.
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TYPE NUMBER
SURVEY

NUMERICAL TYPE LIST

The full type number is marked on the encapsulation of semiconductors mounted in SOT-89. Types in
SOT-23 are marked with a code.

type number | marking | reverse type | marking | outline device complement nezflrest

type conventional type
BAS16 A6 SOT-23 | D BAW62/1N4148
BAT17 A3 SOT-23 | D BA280
BAT18 A2 SOT-23 | D BA182/BA243
BAV70 A4 SOT-23 | D BAW62/1N4148
BAV99 A7 SOT-23 | D BAWG62/1N4148
BAW56 Al SOT-23 | D BAWG62/1N4148
BBY31 S1 ©1SOT-23 | D BB105G
BCW29 C1 BCW29R c4 SOT-23 | PNP | BCW31; R BC178A/BC558A
BCW30 c2 BCW30R C5 SOT-23 | PNP | BCW32; R BC178B/BC558B
BCW31 D1 BCW31R D4 SOT-23 | NPN | BCW29; R BC108A/BC548A
BCW32 D2 BCW32R D5 SOT-23 | NPN | BCW30; R BC108B/BC548B
BCW33 D3 BCW33R D6 SOT-23 | NPN - BC108C/BC548C
BCW69 H1 BCW69R H4 SOT-23 | PNP | BCW71; R BC177A/BC557A
BCW70 H2 BCW70R H5 SOT-23 | PNP | BCW72; R BC177B/BC557B
BCW71 K1 BCW71R K4 SOT-23 | NPN | BCWG9: R BC107A/BC547A
BCW72 K2 BCW72R K5 SOT-23 | NPN | BCW70; R BC107B/BC547B
BCX17 T BCW17R T4 SOT-23 | PNP | BCX19; R BC327
BCX18 T2 BCW18R T5 SOT-23 | PNP | BCX20; R BC328
BCX19 U1 BCW19R u4a SOT-23 | NPN | BCX17; R BC337
BCX20 u2 BCX20R us SOT-23 | NPN | BCX18; R BC338
BCX51 SOT-89 | PNP | BCX54 BC636
BCX52 SOT-89 | PNP | BCX55 BC638
BCX53 SOT-89 | PNP | BCX56 BC640
BCX54 SOT-89 | NPN | BCX51 BC635
BCX55 SOT-89 | NPN | BCX52 BC637
BCX56 SOT-89 | NPN | BCX53 BC639
BF550 G2 BF550R G5 SOT-23 | PNP BF450
BF622 1 SOT-89 | NPN | BF623 BF422
BF623 SOT-89 | PNP | BF622 BF423
BFQ17 SOT-89 | NPN BFW16A
BFQ18A SOT-89 | NPN BFQ34
BFQ19 SOT-89 | NPN BFR96
BFR30 M1 SOT-23 | FET BFW11
BFR31 M2 SOT-23 | FET BFW12
BFR53 N1 BFR53R N4 SOT-23 | NPN BFW30/BFW93
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TYPE NUMBER

SURVEY \_

. . . device nearest
type number | marking | reverse type | marking | cutline type complement conventional type
BFR92 P1 BFR92R P4 SOT-23 | NPN |BFT92; R BFR90
BFRO3 R1 BFRI3R R4 SOT-23 | NPN |BFTE3; R BFRS1
BFS17 E1 BFS17R E4 SOT-23 | NPN BFY90/BFW92
BFS18 F1 BFS18R F4 SOT-23 | NPN BF 185/BF495
BFS19 F2 BFS19R F5 SOT-23 | NPN BF184/BF494
BFS20 G1 BFS20R G4 SOT-23 | NPN BF19%

BFT25 V1 BFT25R va SOT-23 | NPN BFT24
BFT46 M3 SOT-23 | FET BFW13
BFT92 W1 BFTS2R w4 SOT-23 | PNP |[BFR92; R - ‘
BFT93 X1 BFTO3R X4 SOT-23 | PNP |BFRO3; R BFQ23/24
BRY®&1 AbH SOT-23 | PNPN ‘ BRY56/BRY39 PUT
BSR12 B5 BSR12R B8 SOT-23 | PNP [BSV52 2N2894A
BSR30 SOT-89 | PNP |BSR40 ]
BSR31 SOT-89 | PNP |BSR41 BSV16/17
BSR32 SOT-89 | PNP |BSR42 2N4030-4033
BSR33 SOT-89 | PNP [BSR43
BSR40 SOT-89 | NPN |BSR30
BSR41 SOT-89 | NPN |BSR31 BSX46/47
BSR42 SOT-89 | NPN [BSR32 2N3019/3020
BSR43 SOT-89 | NPN |BSR33
BSR56 M4 SOT-23 | FET 2N4856
BSR57 M5 SOT-23 | FET 2N4857
BSR58 M6 SOT-23 | FET 2N4858
BSS63 T3 BSS63R T6 SOT-23 | PNP |BSS64: R BSS68
BSS64 U3 BSS64R us SOT-23 | NPN |BSS63; R BSS38
BSV52 B2 BSV52R B4 SOT-23 | NPN |BSR12 BSX20/2N2369
BZX84-

-CAV7 Z1

-C5V1 zZ2

-C5V6 Z3

-C6V2 Z4

-C6V8 Z5

-C7V5 z6

-C8V2 z7

-COV1 Z8

-C10 Z9

-C11 Y1 SOT-23 | D BZX79 SERIES

-C12 Y2

-C13 Y3

-C15 Y4

-C16 Y5

-C18 Y6

-C20 Y7

-C22 Y8

-C24 Y9

-C27 Y10

-C30 Y11
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TYPE NUMBER

SURVEY
type number | marking | reverse type | marking | outline Sk complement nea}rest
type conventicnal type

BZX84-

-C33 Y12

-C36 Y13

-C39 Y14

-C43 Y15

-C47 Yi6 S0T-23 | D BZX79 SERIES

-C51 Y17

-Cb6 Y18

-C62 Y19

-C68 Y20

-C75 Y21

w (March 1978



TYPE NUMBER
SURVEY

CONVERSION LIST

MARKING SOT-89
The full type number is marked on the encapsulation of semiconductors mounted in SOT-89.

MARKING CODE SOT-23
Types in a SOT-23 envelope are marked by the following code.

MARKING CODE

A B c D
1 BAWS6 BCW29 BCW31
2 BAT18 BSV52 BCW30 BCW32
3 BAT17 BCW33
4 BAV70 BSV52R BCW29R BCW31R
5 BRY61 BSR12 BCW30R BCW32R
6 BAS16 BCW33R
7 BAV99
8 BSR12R
9

E F G H
1 BFS17 BFS18 BFS20 BCW69
2 BFS19 BF550 BCW70
3
4 BFS17R BFS18R BFS20R BCW69R
5 BFS19R BF550R BCW70R
6
7
8
9

K M N P
1 BCW71 BFR30 BFR53 BFR92
2 BCW72 BFR31
3 BFT46
4 BCW71R BSR56 BFR53R BFR92R
5 BCW72R BSR57
6 BSR58
7
8
9
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TYPE NUMBER

k SURVEY

R s T u
1 BFR93 BBY31 BCX17 BCX19
2 BCX18 BCX20
3 BSS63 BSS64
4 BFRI3R BCX17R BCX19R
5 BCX18R BCX20R
6 BSS63R BSS64R
7
8
9

Vv w X
1 BFT25 BFT92 BFTO3
2
3
4 BFT25R BFT92R BFT93R
5
6
7
8
9

Y Y Y z
1 BZX84-C11 10 BZX84-C27 19 BZX84-C62 1 | BZX84-C4V7
2 -C12 11 €30 | 20 -C68 2 5V1
3 -C13 12 -C33 21 -C75 3 5V6 —_
4 -C15 13 -C36 4 6v2 =
5 -C16 14 -C39 5 6V8 =
6 -C18 15 -C43 6 7V5 —
7 -C20 16 -C47 7 8v2
8 -C22 17 -C51 8 V1
9 -C24 18 -C56 9 10V

\ /
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SELECTION

GUIDE
GENERAL PURPOSE TRANSISTORS
RATINGS heg V(CEsat fr
type Veeo Veeo e Piot min/max at Ic/Vog | max at Ic/lg typ.
\Y \ mA mWw mA/V \Y mA MHz
P-N-P
BCW29;R 30 20 100 200 120/260 2/5 0,30 10/0,5 | 150
BCW30;R 30 20 100 200 215/500 2/5 0,30 10/0,5 | 150
BCW69;R 50 45 100 200 120/260 2/5 0,30 10/0,5 | 150
BCW70;R 50 45 100 200 215/500 2/5 0,30 10/0,5 | 150
BCX17;R 50 45 500 310 100/600  100/1 0,62 500/50 | 100
BCX18;R 30 25 500 310 100/600 100/1 0,62 500/50 | 100
BCX51 45 45 1000 1000 40/250  150/2 0,50 500/50 50
BCX52 60 60 1000 1000 40/160 150/2 0,50 500/50 50
BCX53 100 80 1000 1000 40/160 150/2 0,50 500/50 50
N-P-N
BCW31;R 30 20 100 200 110/220 2/% 0,25 10/0,5 | 300
BCW32;R 30 20 100 200 200/450 2/5 0,25 10/0,5 | 300
BCW33;R 30 20 100 200 420/800 2/5 0,25 10/0,5 | 300
BCW71;R 50 45 100 200 110/200 2/5 | 0,25 10/0,5 | 300
BCW72;R 50 45 100 200 220/450 2/5 0,25 10/0,5 | 300
BCX19;R 50 45 500 310 100/600 100/1 0,62 500/50 | 200
BCX20;R 30 25 500 310 100/6G0 100/1 0,62 500/50 | 200
BCX54 45 45 1000 1000 40/250 150/2 0,50 500/50 | 130
BCX55 60 60 1000 1000 40/160 150/2 0,50 500/50 | 130
BCX56 100 80 1000 1000 40/160 150/2 0,50 500/50 | 130
VIDEO B/W AND COLOUR TELEVISION
RATINGS hrE VCEsat fr =
type Veeo VYeeo e Ptot min/max at Io/Vgg | max at I¢/lg typ. —
\ v mA mw mA/V V. mA MHz =
P-N-P
BF623 250 250 20 1000 50/- 25/20 | — - 60
N-P-N
BF622 250 250 20 1000 50/~ 25/20 - - 60
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SELECTION

GUIDE

HIGH-FREQUENCY TRANSISTORS

RATINGS hEE F fr Cre
type Veso Veeo e Piot |min/max at Io/VcE | typ. at f typ. typ.
\ \ mA mW mA/NV | dB MHz MHz pF
P-N-P
BF550;R 40 40 25 180 | 50/- 1710 | 2 0,1 325 0,5
N-P-N
BFS18;R 30 20 30 200 | 35/125 1/10 | 4 100 200 0,85
BFS19;R 30 20 30 200 | 65/225 1/10 | 4 100 260 0,35
BFS20;R 30 200 25 200 | 40/85 7/10 | - - 450 0,35
SWITCHING TRANSISTORS
RATINGS hgFg V(CEsat t max
type Veeo VEEO l¢ Ptot |min/max at 1o/VoE | maxat Ig/lg on/off at Io/lg
\% V. mA mW mA/V ns mA
P-N-P
BSR12;R 15 15 100 200 | 30/120 50/1 0,45 100/10| 20/30 30/3
BSR30 70 60 1000 1000 | 40/120 100/5 1.2 500/50 | 500/65C 100/5
BSR31 70 60 1000 100C | 100/300 100/6 1,2 500/50 | 500/650 100/5
BSR32 90 80 1000 10C0.| 40/120 100/5 | 1,2  500/50| 500/650 100/5
BSR33 90 80 1000 1000 |100/300 100/5 | 1,2  500/50| 500/650 100/5
BSS63;R 110 106 100 200 | 30/- 25/1 | 25 25/2,5) - -
N-P-N
BSR40 70 60 1000. 1000 | 40/120 100/5 | 1,2  500/50| 250/1000 100/5
BSR41 70 60 1000 1000 | 100/300 100/5 1,2 500/50 | 250/1000 100/5
BSR42 90 80 1000 1000 | 40/120 100/5 1.2 500/50| 250/1000 100/5
BSR43 90 80 1000 1000 |100/300 100/5 | 1,2  500/50| 250/1000 100/5
BSS64;R 120 80 100 200 | 20/80 10/1 0,2 50/15 /1000 15/1
BSV52;R 20 i2 100 200 | 40/120 10/1 | 0.4 50/5 12/18 10/3
P-N-P-N
BRY61 Vea max. 70 V; I max. 175 mA; Ip = 5/1 uA; 1y = 30/50 A
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SELECTION

GUIDE
WIDEBAND TRANSISTORS
RATINGS hFE dim fr Gum
type Vceo VCEO !¢ Piot |min/max at I¢/Veg | typ. atf typ| atf=MHz
\ V. mA mW mA/V | dB MHz GHz| 200/500/800
P-N-P
BFT92;R 20 15 25 180 20/—- 14/10 | 60 493,25 | 5 - 18 -
BFT93;R 15 12 35 180 20/- 30/5 | 60 493,25 | 5 - 166 —
N-P-N
BFQ17 40 25 150 1000 25/— 150/5 - 1,2116 — 65
BFQ18A 25 15 150 1000 25/— 100/10 | 60 793,25 | 3,6 -
BFQ19 20 15 75 500 25/— 75/10 - 50]185 — 75
BFR53;R 18 10 50 180 25/— 50/5 | 60 2170 |20|22 - 105
BFR92;R 20 15 25 180 25/— 14/10 | 60 493,25 | 50| — 18 —
BFR93;R 15 12 35 180 25/— 30/5 | 60 493,25 | 50| — 16,6 —
BFS17;R 25 15 25 200 20/150 2/1 | 45 217 1,3 -
BFT25;R 8 5 25 30 20/- 11 - 23|26 — 12
FIELD-EFFECT TRANSISTORS
RATINGS —lgss 'pss —VpGs Vfs Crs Vn
type Vps —VGgsOo 'D  Ptot | max. min/max. max. min. max. max.
\Y V. mA mW | nA mA \Y mA/V  pF nv
BFR30 25 25 10 200 | 0,2 4/10 5 1 1,5 0,5
BFR31 25 25 10 200 | 0,2 1/5 2,5 1,5 1,5 0,5
BFT46 25 25 10 200 | 02 0,2/1,5 1,0 1,0 1,5 0,5
BSR56 40 40 - 200 | 1 50/— 10 5 -
BSR57 40 40 - 200 | 1 20/100 6 5 -
BSR58 40 40 - 200 | 1 8/80 4 5 -
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SELECTION

GUIDE

SWITCHING DIODES

RATINGS VE max. V Cq
type description VR g atlp=mA  max.
\ mA 10/100 pF
BAS16 high-speed switch 75 100 865/1300 2
BAT17 Schottky barrier 4 30 600/— 1
BAT18 band switch 35 100 - —/1200 1
BAV70 common cathode double diode 70 100 (3] 855/1300 1,5
BAVSY two diodes in series 70 100 6 855/1300 1.5
BAWSE common anode double diode 70 700 6 855/1300 2
VARIABLE CAPACITANCE DIODE
RATINGS CHARACTERISTICS
type VR IE Igp at Vp Cq atVR capacitance D
ratio
\Y mA nA \Y pF Y typ. Q
typ. 17,5/1 v
BBY31 28 20 <50 28 typ. 11,5/ 5 <1,2
1,8 -2,8/25
VOLTAGE REGULATOR DIODES BZX84-series
type | Vznom | fdiff Sz type VZnom rdiff Sz
suffix \Y Q mV/oC suffix \Y Q mV/0oC
—C4v7 4,7 80 0,2 —C20 20 55 18,0
—C5V1 5,1 60 1,2 —-£22 22 55 20,0
—C5V6 5,6 40 2,5 —C24 24 70 22,0
—~C6V2 6,2 10 3,7 —C27 27 80 25,3
—-C6v8 6,8 15 4,5 —C30 30 30 29,4
—C7V5 7,5 15 53 —C33 33 80 334
-C8v2 8,2 15 6,2 —C36 36 90 374
—-C8V1 9,1 15 7,0 —C39 39 130 41,2
—C10 10 20 8,0 —C43 43 150 46,6
—-C11 11 20 9,0 —C47 47 170 51,8
-C12 12 25 10,0 —C51 51 180 57,2
~Ci13 13 30 11,0 —~C56 56 200 63,8
—~C15 15 30 13,0 —C62 62 215 71,6
~C16 16 40 14,0 —C63 68 240 79,8
-C18 18 45 16,0 —~C75 75 255 88,6

—C4V7 10 —C24 atly = 5 mA; —C27 to —C75 at 17 = 2 mA.
BZX84 series; IFRrM = IZRM = 200 mA; Piot = 200 mW.
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BAS16

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE

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

switching in hybrid thick and thin-film circuits.

QUICK REFERENCE DATA

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Junction temperature

Forward voltage at | = 50 mA

Reverse recovery time when switched from
IE=10mAto Ig=10mA; R =100 &;
measured at Ig = 1 mA

Recovery charge when switched from
IF=10mAto VR =5V;R|_=500Q

VR max. 75V
VRRM max. 85V
IERM max. 200 mA

T max. 150 °C
VE < 7,1V
trr < 6 ns
Qg < 45 pC

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.
2,9
2,8
- 1,9 —-——>|

- 0.1 | 0,95 |~

i /as

! ' !

0,01 . 1

-
l min

=
\ 31

e/ s

0,85 7266908.1
~lo7s _’0,43‘“
-l 12 | 0,37

0.8

See also Sol/dering recommendations.

Marking code

BAS16 = A6

n.c.

228
3 268338
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BAS16

RATINGS

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

Continuous reverse voltage VR max. 75 V
Repetitive peak reverse voltage VRRM max. 85V
Average rectified forward current *

(averaged over any 20 ms period) IF(AV) max. 100 mA
Forward current (d.c.) Ig max. 100 mA
Repetitive peak forward current IFRM  max. 200 mA
Storage temperature Tstg -65 to +150 °C
Junction temperature T; max. 160 OC

THERMAL RESISTANCE

From junction to ambient mounted on a
ceramic substrate of 7 mm x 5 mm x 0,5 mm Rth jja = 0,62 OC/mw

CHARACTERISTICS

Tj=25 OC uniess otherwise specified.
Forward voltage

IF= 1mA VE < 715 mVv

Ig= 10mA VE < 855 mV

Igp= 50 mA VE < 1100 mV

Ig =100 mA VE < 1300 mV
Reverse current

VR=25V;TJ-=150°C I < 30 uA

VR=75V IR < 1 rA

VR=75V;Tj=150°C IR < 50 uA
Diode capacitance

VR=0;f=1MHz Cd < 2 pF
Forward recovery voltage (see also Fig. 2)

when switched to | = 10 mA; tp = 20 ns Vir < 1,75 V

Reverse recovery time (see also Fig. 3)
when switched from Iz = 10 mA to Ig = 10 mA;
Ry =100 ©; measured at Iy = 1 mA ter < 6 ns

Recovery charge {see also Fig. 4)
when switched from Iz = 10 mA o VgR=5V;

Ry =500 O (o} < 45 pC

* Measured under puise conditions. Pulse time = t, < 0,5 ms.
For sinusoidal operation IF(AV) = 65 mA averaging time tav) < 1 ms.

o)
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BAS16

Silicon planar epitaxial high-speed diode

I I
i, 1k 4500 i 30%% \ T
Ver
Rs=500 oscilloscope
DUt R;=500 10%
t
»lt, l——tp ——| t
L 7261320
7261327 B input signal output signal

Fig. 2 Forward recovery voltage test circuit and waveforms.

Input signal:  forward pulse rise time = t, = 20 ns; forward current pulse duration tp =120 ns; duty
factor = 6 = 0,01. ’

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

—elt, [e—t,

t
I 0% K3
i e et —*J,
Il N ¥ t
i sampling e — A
| oscilloscope i
90% Ig*

|

RS N S - =

V=Vg+ ¢ xRg 1 R;=500 Ve
72613201

input signal cutput signal

7oz
Fig. 3 Reverse recovery time test circuit and waveforms.

reverse pulse rise time = t, = 0,6 ns; reverse pulse duration = t, = 100 ns; duty
factor=38=0,05. * t, up to ig = 1 mA. )

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

Input signal:

pDuT D1
AN
W1 1
Rg=5000
H 100 | oscilloscope
02( ¥ c Ve | lkn
23pF R;210MQ
V=Vg+1-Rs e l
l ¢ I output signai 12650851

7273212

Fig. 4 Recovery charge test circuit and waveform.

D1 = BAWG62; D2 = diode with minority carrier life time at 10 mA: <200 ps

Input signal
Rise time of the reverse pulse t = 2 ns
Reverse pulse duration s = 400 ns
) = 0,02

Duty factor
Circuit capacitance C < 7 pF (C = oscilloscope input capacitance + parasitic capacitance).
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BAS16

150 7265148 72651491
T 15 EEEN
Ll T
L Tj=25°C | v typical values [
F
(mA) v)
t —_
100 YR max 1
i -
- J = o IF=ﬂ~
it 100 mAT ]
| Sy
{
o I ~ R
50 - 0,5 [~k 1?
o Bainen
1
’ ]
01
/7
0 0
0 T Ve (V) 2 0 100 T;(°C) 200
Fig. 5. Fig. 6.
105 7278312
|R 4
(nA) //
Vg =75V 7
104 M2 /:
g - y4 ra
max
7
> 75Y)
A
P4l
== 103 == 4
g I’ll
— 2 A5V
P o f 17
/
102 /
'll
/T typ
A1/
10 /
0
50 100 T, (90) 150
Fig. 7.
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BAT17

SCHOTTKY BARRIER DIODE

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 4V
Forward current (d.c.) IF max. 30 mA
Junction temperature Tj max. 100 °C
Thermal resistance from junction to ambient Rthj-a = 0,62 °C/mw
Forward voltage at I = 10 mA Ve < 600 mV
Diode capacitance at VR = 0; f = 1 MHz Cq < 1,0 pF
Noise figure at f = 900 MHz F < 8,0 dB
MECHANICAL DATA Dimensions in mm Marking code
BAT17=A3
Fig.1 SOT-23.
29
2,8 1
- 1,9 ——I n.c 2
~a 0,1 - 0,95 |- |

o | T L
7

1.3
4—0'q1 1,2
l min

K
=
-

[

7266908.1

'
oo
O—= N

XN

(S04

See also Soldering recommendations.
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BAT17

RATINGS

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

Continuous reverse voltage
Forward current (d.c.)
Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient mounted on a ceramic
substrate of 7 mm x 5 mm x 0,56 mm

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Reverse current
VR=3V
VR=3V; Tamp =600C
Reverse breakdowwn voltage
I = 10 nA
Forward voltage
IF=10mA

Diode capacitance
VR=0;f=1MHz
Noise figure at f = 900 MHz *

Series resistance at f = 1 kHz
IF=5mA

* The local oscillator is adjusted for a diode current of 2 mA. I.

f=35 MHz.

VR max. 4V
IE max. 30 mA
Tstg -65 to +100 °C
Tj max. 100 ©C
Rthj-a = 0,62 °C/mw
IR < 0,26 uA
IR < 1,25 uA
V(BRIR > 4V
VE < 600 mV
Cy < 1,0 pF
F < 8,0 dB
) < 15 Q

F. amplifier noise Fi = 1,5 dB;
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Schottky barrier diode BAT17

102 7277645
'
(mA) >
1
10
'I
7
4
ya
"
1 I/
i
4
10—1 /
300 400 500 600
’ VF (mVF
Fig. 2.
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BAT18

SILICON PLANAR DIODE

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

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 35 V
Forward current (d.c.) Ig max. 100 mA
Junction temperature T; max. 100 °C
Diode capacitance at f = 1 MHz
VR=20V cg P 08pF
R d < 1,0 pF
Series resistance at f = 200 MHz
IF=5mA D typ. 05 Q
< 0,7 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAT18 = A2
- 29
2,8 1
nc 2

0,85 7266908.1
0,75 “043"

See also So/dering recommendations.
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BAT18

RATINGS

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

Continuous reverse voltage VR max. 35V

Forward current (d.c.) IE max. 100 mA
torage temperature ‘ Tstg -55 to +100 ©C

Junction temperature Tj max. 100 ©°C

THERMAL RESISTANCE

From junction to ambient mounted on a ceramic

substrate of 7 mm x 5 mm x 0,5 mm Rthja = 0,62 °C/mw
CHARACTERISTICS
Tj =25 OC unless otherwise specified
Forward voltage at Ip = 100 mA Vg < 1,2V
Reverse current
VR=20V IR < 100 nA
VR=20V;T;j=600°C IR < 1 uA
Diode capacitance at f = 1 MHz _
_ typ. 0,8 pF
VR=20V ‘ Cq <V 10 oF
Series resistance at f = 200 MHz typ 05 O
iF=5mA D < ' 0'7 Q
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BATi8

Silicon planar dicde

2 7277663 - 7209001
10 £ 10 typical values
IR i
le / (nA) H
(mA) 7
// | Tj =60°C
10 / =
V4 {
4 P
obh_poo 4
f:? Z r‘\? 4 i
y V. L
/\'\/ ;\'/\// o1 ,/ 25°C
/ : ]
1 ll 7 — &
7 7
/ 7
N 4 at
/ /
1TY 001 /T'
101 / / 1 0 Vg(V) 100
0,5 0,6 0,7 0,8 0,3
VE (V)
Fig. 2 Typical values. Fig. 3.
7208998 ] 1208937
] Rz 20V ! VR=20V gREE
J
i
1 1000 max
typ - A
Ip 4 In %
(nA) 1 (nA) )
d y
!/ » 7
A Py
/| | |
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Fig. 4. : Fig. 5.
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BAT18

7Z67460.1A

3
o f =200 MH
(n) sz
T=25%
2
N
N
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AN
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N AN
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4 N\ RN
N e
\\\ ~
. \\
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1
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1 10 Ir (mA) 10
Fig. 6.
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BAV70

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

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

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage VR max. 70 V
Repetitive peak reverse voltage VRRM max. 70 vV
Repetitive peak forward current IFRM max. 200 mA
Junction temperature Tj max. 150 ©C
Forward voltage at Ig = 50 mA VE < 1,1V

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

measured at Ig = 1 mA trr < 6 ns
Recovery charge when switched from
le=10mAtoVR=5V; R =500Q Qg < 45 pC
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BAV70 = A4
- 29
2,8
- 1,9 ——»1

]
+ R
1.3 25
0,01 . 12 2.1 3 7267150
_.-I min | ; f

I 7266908.1

See also Soldering recommendations.
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BAV70

)
v
e

o

]
v

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

Voltages
Continuous reverse voltage

Repetitive peak reverse voltage

Currents

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

Forward current (d.c.)

Repetitive peak forward current

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE (per diode)

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

both diodes loaded simultaneously

one diode loaded

VR

VRRM

Ipav)
Ip
IFRM

Tstg

Rin j-a
Rin j-a

1y Measured under pulse conditions : pulse time tp =0,5 ms.

For sinusoidal operation Ir(Avy = 65 mA; averaging time tav) S 1 ms).

max.

max.

max.

max.

max.,

(IEC 134)
70V
70V

100 maA 1

100 mA

200 mA

-63 to+150 ©OC

max.

150 ©cC

1,10 °C/mW
0,67 OC/mW
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BAV70

CHARACTERISTICS (per diode)

Forward voltage

Ip= 1mA
I = 10 mA
Ig = 50 mA
IF = 100 mA

Reverse current
VR =25 Vi Ty = 150 oC
VR =70V
VR =70 V; Tj = 150 e

Dicde capacitance

VR =0;f=1MHz

Forward recovery voltage when switched to

Ip =10 mA; ty =20ns

Test circuit and waveforms :

1, 1 4500
Rs=500 oscilloscope
inl D.UT. R =500

7261327

Input signal : Rise time of the forward pulse

Forward current pulse duration

Duty factor

Oscilloscope: Rise time

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

Tj =25 °C unless otherwise specified

Vg
Vg
Vg
VE

g
IR
Ig

!
Cq

Vir

90%

10%

——tp ——]

72613292

input signal
tr = 20ns
tp = 120 ns
6 =0,01
tr =0,35ns

715
855
1100
1300

60

100

1,5

output signal

mV
mV
mV
mV

555

pF

Nanomhar 1975 ‘ l



BAV70

I

CHARACTERISTICS (per diode) (continued)
—» Reverse recovery time when switched from

Ip =10 mA to Iy = 10 mA; Ry, = 100 Q;
measured at IR = 1 mA t

Test circuit and waveforms :

Tj =250C

ns

Irr

—»lir le—ot, N
(—%A—‘I ] 0%
Rs=500 3 =) sampling
U oscilloscope
V=Vg+ I¢ *Rs Ri=son 0%
Ve 2
ETED 2613281
input signal output signal
Input signal : Rise time of the reverse pulse tr= 0,6ns *)Ig =1 mA
Reverse pulse duration tp = 100 ns
Duty factor 5§ =0,05
Oscilloscope : Rise time ty = 0,35 ns

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

Recovery charge when switched from

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

Test circuit and waveform:

100 | oscilloscope
l kR 1R z10M0

1r 3
| i

7273212

D1 = BAW62

Qs

45 pC

output signal

72690861

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

Input signal : Rise time of the reverse pulse ty =
Reverse pulse duration tp =
Duty factor § =0

2 ns
400 ns
, 02

Circuit capacitance C =7 pF (C = oscilloscope input capacitance + parasitic capacitance)
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BAV70
7265148 7265149.1
150 TTT] 15 TTTIT
EEEN [T T
I Tj=25°C typical values
F Vg
(mA) (v)
typ—max
100 it 1
r ~§
I [~ Te=
1 ~~ k-
T 100mAT ]|
N~
! —
[y
I N N 10
50 05 7~ ~ 1
| !
I ™1
1
] |
! 0]
JiW,
7
0 0
0 1 Ve (V) 2 0 100 T (°C) 200
105 72 5147.11
rd
IR A
Vg =70V
(nA) R > /
e
10* —~ ,'/
max 70V Z
4
y
: /
10 H1A 25V
V4
7
4
typ
102 =
y 4 ll
/
4
/ typ
10 |1 -
50 100 T;(°C) 150
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BAVQA9

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

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

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Junction temperature

Forward voltage at | = 50 mA

Reverse recovery time when switched from
lp=10mAtolg =10mA; R| = 100 £;
measured at Ig = 1 mA

Recovery charge when switched from
IF=10mAto VR =5V; R_=500 £

VR max. 70 V
VRRM max. 70V
IERM max. 200 mA

Tj max. 150 OC
VE < 1.1V
ter < 6 ns
Qg < 45 pC

MECHANICAL DATA
Fig. 1 SOT-23.

Dimensions in mm

Marking code
BAV99 = A7

— | e

085

10,75 *tl),A

- L2 o 0,37
08

See also Soldering recommendations.

§
1.3 25
1,2 2'] a 7267149
¥
-
7266908.1

January 1978



BAV99

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

Voltages
Continuous reverse voltage

Repetitive peak reverse voltage

Currents

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

Forward current (d.c.)

Repetitive peak forward current

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE (per diode)

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

both diodes loaded simultaneously

one diode loaded

VR
VRRM

15:17N%)
Ip
IFRM

stg

Rin j-a
Rth j-a

1y Measured under pulse conditions : pulse time tp < 0,5 ms.

For sinusoidal operation Ip(ayy = 65 mA; averaging time t(ay) < 1 ms.

max.

max.

max.

max.

max.

(IEC 134)
70V
70V

100 mA 1)
100 mA
200 mA

-65 to +150 oC

max.

150 oC

1,10 °C/mw
0,67 ©°C/mwW

2 '

|

December 1975



BAV99

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

Ip= 1mA Vg < 715 mV

I = 10 mA VE < 855 mV

IF = 50 mA Vg < 1100 mV

IF = 100 mA A\%C < 1300 - mV

Reverse current

VR =25 V;Tj =150 oC IR < 30 pA
VR =70V IR < 2,5 pA
VR =70 V; Tj = 150 °C IR < 50 pA
Diode capacitance
VR =0;f{=1MHz Cq < 1,5 pF
Forward recovery voltage when switched to
Ip = 10 mA; ty =20 ns Vir < 1,75 VvV
Test circuit and waveforms:
I, 1k 4500 . v
90% A
Rs=500 oscilloscope Ver
D.UT. Ri=500
| 10%
I ok—e— L ‘
input signal output signal
Input signal : Rise time of the forward pulse tr= 20mns
Forward current pulse duration tp = 120 ns
Duty factor § =0,01
Oscilloscope: Rise time ty = 0,35 ns

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

December 1975 l l | l 3



BAV99

i

CHARACTERISTICS (per diode) (continued) Tj=250C
— Reverse recovery time whe switched from

Ig = 10 mA to IR =10 mA; Ry, = 100 &;
measured at Ig = 1 mA trr < 6 ns

Test circuit and waveforms :

t e tp ——]

- ‘
% i 1 ? [ 10%
Rs=50 0 7 - TIF DT 7 sampling

|
|
|
.

oscilloscope
Ri=500
V=Vg+Ig *Rg 4
0%
L ] Vr K
Tzenne 2813201
input signal output signal
Input signal : Rise time of the reverse pulse tr = 0,6ns *) IR = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6§ =0,05
Oscilloscope: Rise time ty = 0,35ns

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

Recovery charge when switched from

Ig = 10 mA to VR =5 V; R, =500 Q Qs < 45 pC

Test circuit and waveform:

01
4
[ -/ ]
Rg=50000 »
I ‘ y co Vo 100 | oscilloscope
Tl T/ 2u3pF] l kR | R z10M0

2213212 output signal

D1 = BAW62

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

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

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

[
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BAV99
7265148 72651491
150 TTTT 15 T
11 RN
I Tj=25°C L__1 v typical values ——
£
{mA) (v)
typ—max
100 ypr me 1
s ~§
" Tt - IF=__
# 100mAT
ey
ooy
H —
I St 10
50 I 0'5 B . i |
17 |
/i 1
; |
! 0
Vi
! & ]
0 4 oL
0 1 Ve (V) 2 0 100 T;(°C) 200
105 7268030
IR 7
(nA) /’
VR=7OV'
104 = ~/
/"' 70V
et 7
- A/
77
103 / 25V
yAW A
V4
4
7
A:/
102 t"}‘{/
y 4
yAVA
I /
0 50 100 Tj(°C) 150

I o,
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BAWS6

SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES

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

QUICK REFERENCE DATA (per diode)

Continuous reverse voltage
Repetitive peak reverse voltage
Repetitive peak forward current
Junction temperature

Forward voltage at | = 50 mA

Reverse recovery time when switched from
Ie=10mAto Ig =10 mA; R|_= 100 £;
measured at IR =1 mA

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

VR max. 70 V
VRRM max. 70 V
IERM max. 200 mA

T max. 150 OC
Vg < 11V
trr < 6 ns
Qg < 45 pC

MECHANICAL DATA
Fig. 1 SOT-23.

Dimensions in mm

|
4 ' ‘ 4 ,
1.3 25
<001 12 21
| min | '
|
N\ 3
0,85 7266908.1
1858 4™
- (1),% - 0,37

See also Soldering recommendations.

Marking code

BAWS56 = A1
1 |- 2
3 7267148
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BAWS56

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

(IEC 134)
Voltages
Continuocus reverse voltage VR max. 70 VvV
Repetitive peak reverse voltage VRRM max. 70V
Currents
Average rectified forward current .

(averaged over any 20 ms period) IF(AV) max. 100 mA 1)
Forward current (d.c.) I max. 100 mA
Repetitive peak forward current IFRM max. 200 mA
Temperatures
Storage temperature Tstg -65 to +150 ©C
Junction temperature T; max. 150 oC
THERMAL RESISTANCE (per diode)

From junction to ambient

mounted on a ceramic substrate of

7 mmx 5 mmx 0,5 mm

both diodes loaded simultaneously Rith jr-a = 1,10 oC/mwW

one diode loaded Rth jra = 0,67 OC/mW

1y Measured under pulse conditions : pulse time tp =0,5 ms.
For sinusoidal operation IF(AV) = 65 mA; averaging time t(ay) = 1 ms.

no

l December 1975
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CHARACTERISTICS (per diode) Tj= 25 OC unless otherwise specified
Forward voltage

Ip= 1mA Vg < 715 mV

Ip = 10 mA Vg < 855 mV

IF = 50 mA Vg < 1100 mVv

Ip = 100 mA Vg < 1300 mVv

Reverse current

VR =25 V;T; = 150 °C IR < 30

i A
VR =70V IR < 2,5 A
VR =70 V; Tj = 150 °C IR < 50 pA

Diode capacitance

VR =0; f= 1 MHz ‘ Cq4 < 2 pF

Forward recovery voltage when switched to

Ig = 10 mA; t, =20 ns Vir < 1,75V

Test circuit and waveforms :

i, ®a 4500 1 v
90% h

Rs=50 0L oscilioscope Ve
I DUT. Ri=500
10%
B T
T I P
T 12613201
input signal output signal
Input signal : Rise time of the forward pulse tr = 20mns
Forward current pulse duration tp = 120 ns
Duty factor § =0,01
Oscilloscope: Rise time ty =0,35ns

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

Necember 1975 I ' ] ' 3



BAWS6 ”

1

CHARACTERISTICS (per diode) (continued)
— Reverse recovery time when switched from

Ip = 10 mA to Ig = 10 mA; Ry, = 100 @;
measured at I[g = 1 mA

Test circuit and waveforms :

T =250C

ns

r————="—"7"—== === 1
| | tp—H—]
r—‘%—H -fi ] 0%
Rs=500 2 } D ?IF DU.T. 4 sampling
-l__r | oscilloscope
i B
V=Vg+Ig xRg Ri=son X 90%
VR
TR n2erazns
input signal output signal
Input signal : Rise time of the reverse pulse ty = 0,6ns *) IR = 1 mA
Reverse pulse duration tp = 100 ns
Duty factor 6 =0,05
Oscilloscope: Rise time ty =0,35ns

Recovery charge when switched from

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

Ip =10 mA to VR =5 V; Ry, =500 Q Qg < 45 pC
Test circuit and waveform:
[sXUAS D1
N\ T 1
Rs=s000 100 | oscilloscope
mGD 2A3CF=F e Riz10MQ
V=Vg +I¢ Rg 14 P l
L r2man output signal s
D1 = BAW62
D2 = diode with minority carrier life time at 10 mA: < 200 ps
Input signal : Rise time of the reverse pulse te = 2 ns
Reverse pulse duration tp = 400 ns
Duty factor 6§ =0,02

Circuit capacitance C =7 pF (C = oscilloscope input

capacitance + parasitic capacitance)
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BAWS56
7265148 72651491
150 1T 15 TTTTT
Tr1ir LTI
. Tj=25°C | | | typical values |+
F Ve
(mA) (v)
t ons N
100 YR e 1
N B,
‘l — 1F=.j_
U 100mAT
Sy
| ]
’,' I~y
Ty
50 05 = 2
|
/i ™
F < |
4 0,1
J1 4
, 7
0 0
0 1 Vg (V) 2 0 100 Tj (°c) 200
105 7268030
Ir
(nA) A
Vr=70V¢
104 '/
+
max 70}!1
“+T y.
Vy
10° LLrsv
AL
7
/
J/ 4
/
102 tYP'l(/
V4
11/
/
0 50 100 Tj(°C) 150
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BBY31

VARIABLE CAPACITANCE DIODE

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

QUICK REFERENCE DATA

Reverse voltage VR max. 28 Vv
Reverse current at VR = 28 V IR < 50 nA
Diode capacitance at f = 1 MHz
VR=25V Cq 1,8t02,8 pF
VR =
Capacitance ratio at f = 1 MHz M typ. 5
Cq(VR=25V)
Series resistance at f = 470 MHz
VR = that value at which C4y =9 pF D < 12 Q
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. ) BBY31 =851
- 2,9
2,8
- 1,9 —»
- 0.1 —>l 0,95 |-

e AT

1 ] [} 1
2
* 13 25 n.c.
<001 : 12 21
‘ min ' 3 7267147
\ |
0,85 7266908.1
~l075 043"
- (1); - 0,37

See also Soldering recommendations.
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BBY31

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

Continuous reverse voltage VR max. 28V
Reverse voltage (peak value) ) VRM max. 30 Vv
Forward current (d.c.) Ir max. 20 mA
Storage temperature Tstg -65 to+100 °C
—= Operating junction temperature Tj max. 85 ©OC

THERMAL RESISTANCE

From junction to ambient
mounted on a ceramic substrate of

7 mm x 5 mm x 0,5 mm Rthj-a = 0,62 °C/mwW
CHARACTERISTICS Tj =25 OC unless otherwise specified
Reverse current

VR =28V IR < 50 nA

—= VR =28V;T;=85°C ' IR < 1000 nA

Diode capacitance at f = 1 MHz

VR =1V Cq typ. 17,5 pF
VR = 3V Cq typ. 11,5 pF
VR =25V Cq 1,8 to 2,8 pF

C it tioat f = 1 MH CaVR = V) t 5
apacitance ratio at f = iz CaVR =3BV yp.

Series resistance

at f = 470 MHz and at that value
of VR at which Cq = 9 pF D < 1,2 @

2 March 1978



BBY31

102 7269410.1 103 7269407.1
typical values VR = 28V
| T 11 |
R 11T R l[ 7
(nA) T;=86°C] (nA) T 3
max
10 = 10? £
P
4
/
— 1 /] 10 ~
7 7
25°C £
v 4
typ,
10~ - P 1
V4
Ve /]
i -
e
1072 10
0 10 20 VR (V) 30 0 50 T}. (0c) 100
104 7269408.1 10-2 7269409.1
typical values n = temperature coefficient of
the diode capacitance
- n - O
T: T =010 85
Cy LJ) <DF/DF\ amb L
L= o o~
1,02 1073
N
N
S
— - 1?,\/ N =
1 _"‘_ 25V ‘\wz
1 10~4
5 AN
-
1
|
0,98 l 1075
0 50 1j(°c) 100 1 10 Vg fv) 107
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BBY31

30 7262751
o [T}
o [ el
HE =2 °p]
20 tYPN AN
NS
——— min Ny .\ \\
< N
~ \
]O N \\
RSN N,
\\ ~~‘ L
NN
NGNS
0
107! 1 10 VRV) 102

4 May 1972



BCW29R
BCW30.R

SILICON PLANAR EPITAXIAL TRANSISTORS

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

cations in thick and thin-film circuits.

QUICK REFERENCE DATA

D.C. current gain at T; = 25 oC
—lg=2mA;-Vcg=5V

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

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

Transition frequency at f = 35 MHz
—lc=10mA; -Vgcg =56V
Noise figure at Rg = 2 k&2
—lc =200 uA; =Vgg =5V,
f=1kHz; B=200 Hz

>
hFE <
—VeBo max.
-VCcEQ max.
—lcm max.
PtOT max.
Tj max.
fr typ.
F <

BCW29 | BCW30
BCW29R | BCW30R
120 ’ 215
260 500

30

20

200

200

150

150

10

mA
mW
oC

MHz

dB

MECHANICAL DATA

Dimensions in-mm

Fig. 1 SOT-23.
2,9
2,8
- 1,9 —
01 \
~a Y -+| 0,95 |=
{ /A - N
B =l
' ' T
1,3 25
=001 12 2,1
' min {
\ s[1] l
0,85 7266908.1
1075 *(!),43|*
-l 12 0,37
08

See also So/dering recommendations.

Marking code

BCW29
BCW30

TZETLE

=C1
=C2

<—

BCW29R = C4
BCW30R = C5

7278182

3
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BCW29
BCW30

|

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

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

Collector -emitter voltage (open base)
"IC =2 mA

Emitter -base voltage (open collector)

Currents

Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Tympmp = 25 °C .

mounted on a ceramic substrate of
7 mm x 5 mm x 0.5 mm
Temperatures

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient
mounted on ceramic substrate of
7mmx 5 mm x 0.5 mm

CHARACTERISTICS
Collector cut-off current

Ip =0; -Vgp =20 V5 Tj = 250C
100 °C

n

Y
Base-emitter voltage

-Ig =2 mA; -V =5V; Ty =250C

-Veio max. 30V
-VCES max, 30V

-Vero max. 20V

-VERO ‘max. 5 V
-Ic max. 100 mA
“Icm max. 200 mA
Peot max. 200 mw
Tstg -65 to +150 ©C
T; max. 150 °C
Rih j-a = 0.62 OC/mW
-IcBo < 100 nA
-ICBO < 10 uA
-Vpgr - 600 to 750 mV

]
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BCW29

BCW30

CHARACTERISTICS (continued)

Saturation voltages

-Ig = 10 mA; -Ig = 0.5 mA

=g = 50 mA; ~Ig = 2.5 mA

D.C. current gain

-Ig = 10 A; ~VGR =5V

—IC = 2mA;-Vog =5V

Collector capacitance at f = 1 MHz

IE =lg =0; Vg =10V

Transition frequency at f = 35 MHz

-Ig = 10 mA; =Vgg =5 V

Noise figure at Rg = 2 k&2

~Ig =200 pA; -V =5V
f=1kHz; B=200 Hz

T]- =25 OC unless otherwise specified

typ. 80 mV
~VeEsat <yp 300 mv

~VBEsat typ. 720 mV

-V(CEsat typ. 150 mV
-VpEsat typ. 810 mV

BCW29| BCW30
hpg typ. 90 150

. > 120! 215
FE <« 260 | 300

B ——

Ce < 7.0 pF
fr typ. 150 MHz
F < 10 dB

December 1972 \ i
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BCW30
15 J r [ I 1 [ ] | | 7268033 150 I I ]7 68034
T,=25°C L Touh I
J _ =70\’ frmment==1
. Lol I T =25°c|
“dc “lec
(mA) (mA)
u 50
I p.
- Q¥
10 — 100 L S5
’l $—1 fx‘ ”
| P
u@r
1
30 T —
) Y. '5(30/
7 4 =
# gt
s Hf 20 50 - 200 =
p ot
/,
100
f 10 -
s &,"
I
0 | i 0[
0 1 =Vee (V) 2 0 10 =Veg(V) 20
7268035
300 T T
[T
typical values Bow3o »
hee ] Vesgs) : N
.
AN
- A
»
200 a
i
— BCW28 | L]
i A
sereeramsurmers /4
TS g1
100
0 .
1072 107" 1 10 -Ic(mA) 102
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BCW29
BCW30
aoo 7268036
-VcEsat 1
(mV) ﬁ. =20 H-H
, T;=25°C [ ]T]
300
A
l/
200 /
/
//
/
,/
100
et t)’p a1
0 -1
10 1 10 -Ic(mA) 102
900 7268038
_VBEsut
Ic V
(mV) == =20
Ig R d
- T,=25°C A
/]
/,/
// -
700 typs =
// -
/‘P’
600 ]
500 2
107" 1 10 -Ic(mA) 10
December 1972 H ” 5



BCW29 \

BCW30
200 7266048
-Veg=5V
T,=25°
fr f=35MHz
(MHz) ”
— \\
N
typ
i
100
S
7
A
///
-~
—
0=
10 1 10 -Ic(mA) 102
ar 7268042
IDO l l I
[ 11
Ve =5V
-Ic T} =25°C
(mA)
typ
100
min-Vgg max -Vgg/|-
I
Li
= I
— Il
Kl
| 1
1
50 T 7
i v
i)
BN
i
I
0 4 [
250 500 750 1000 ~Vgg(mV)
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BCW29

726803

11
[ [ ]
Te=1.=0
20 f=1MD;12
& T; =25°C
(pF)
15
\
10
\
\
5
-
0
0 10 20 -Veg(V) 30

~Icso
(nA)

107!

~2

BCW30
— 7268040
-Veg=20V
y4
typ
=
/1
4
£-
/
50 100 Tj(°C) 150
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BCW3iR

BCW32.R

BCW33:R

SILICON PLANAR EPITAXIAL TRANSISTORS

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

QUICK REFERENCE DATA

BCW31 BCW32 BCW33
BCW31R | BCW32R | BCW33R
i . =250
D.(|). c_u;rentAgi;n at-Tst V25 C . > 110 | 200 ‘ 420
C=<MA VCE = FE < 220 450 800
Collector-base voltage (open emitter) Vego — max. 30 \Y
Collector-emitter voltage (open base) Vceo  max. 20 \%
Collector current (peak value) lem max. 200 mA
Total power dissipation up to
Tamb =25 °C Ptot max. 200 mwW
Junction temperature Tj max. 150 oC
Transition frequency at f = 35 MHz
Ic=2mA;Vcg=5V fr typ. 300 MHz
Noise figure at Rg = 2 k2
Ic=200 uA; Vg =5V,
f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3
29
2,8 2
- 1,9 —
0,1
- Y - 0,95 |- 7267145
¢ 1
v ' _
1 2 BCW31 = D1
0,5 '
' — T BCW32 = D2
* ! [} BCW33 = D3
0.01 1,3 25 3
4 ' 1,2 21
> |<— min '
I:\ ] l 1
0,85 7266908.1 Tzreen 2
~l075 043"
o 12 e 0,37 BCW31R = D4
0.8 BCW32R = D5
BCW33R = D6

See also Soldering recommendations.
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BCW31 to 33

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

Voltages
Collector -base voltage (open emitter) VeBo max. 30 V
Collector -emitter voltage (open base)

Ic = 2 mA VCEO max. 20V
Emitter -base voltage (open collector) VEBO max. 5
Currents
Collector current (d.c.) IC max. 100 mA
Collector current (peak value) IcM max. 200 mA

Power dissipation

Total power dissipation up to Tamp = 25 °C .
mounted on a ceramic substrate of
7 mm x 5 mm x 0.5 mm Peot max, 200 mW

Temperatures

Storage temperature Tstg -65to+150 ©C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE

From junction to ambient
mounted on ceramic substrate of

7mm x 5 mm x 0.5 mm Rth j-a = 0.62 OC/mwW
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current

IE =0; Vgg =20V ICBO < 100 nA

Ig = 0; Vg =20 V; Ty = 100 °C IcBo < 10 pwA
Base-emitter voltage

Ic=2mA; Vcg =5V VBE 550 to 700 mV

December 1972



BCW31 to 33

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Saturation voltages

- . _ typ. 120 mV
Ic = 10 mA; Ig = 0.5 mA VCEsat - 250 mV

VBEsat tyP. 750 mV
I = 50 mA; I = 2.5 mA Vegsar  typ. 210 mV

VBEsat typ. 850 mV

D.C. current gain BCW31 | BCW32 |BCW33
5V hgpg typ. 90 150 270

> 110 200 420
< 220 450 800

1"

Ic = 10 uA; VCR

i

Ic=2mA; Veg =5V bpg

Collector capacitance at f = 1 MHz

Ig=1,=0;Vgp =10V Ce < 4.0 pF

Transition frequency at f = 35 MHz

Ic = 10 mA; Ve =5V fT typ. 300 MHz

Noise figure at Rg = 2 k2

Ic =200 uA; Ve =5V
f =1 kHz; B =200 Hz F < 10 dB

December 1972 l | I ' 3



BCW31 to 33
7268045 7268044
* sansEet i T
Tj=25°C | T;=25°C {1
Ic TT1 Ic
(ma) [ 1g=300A == (mA)
an 1 ‘ !
30
‘ :
10 SRR 100 @ﬁ/
T //(9 J I~ Lt
25 HRY 4R 1
1/ SZan i
7 7 200 =~
i 20 | —
I A 200 -t
5 : 50 b
]
10 i 100
Pl | ]
1V ! ! |
I ] ] [
I T! | 50
| | |
Nr.a 1 ] 0
0 1 Vee (V) 2 0 10 Vee(V) 20
7268046
]
™.
typical values -
Veg=5V BCW33
h CE N
FE Tj =25°C —
A i
400 ,/
1
r T N
P i
e /4/ BCW32
—_— - =
= - -
gt
200 —=
— BCW3 1"
et ,
——— N
e
1
0
1072 107! 1 10 Ic(mA) 102

l ’ December 1972



BCW3l to 33
[‘00 7268037
VcEsat I
(mV) =C - 70 HH
Ig
200 T =25°C | [T]
/
200 <
W
b
A
\‘ !
\
100 = typ =
(]
10- 10 IcimA) 102
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800
///
P
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BCW31 to 33

aoo 7268047
Veg =5V
Tj=25°C
fr f=35MHz Y
(MHz2) P%
y N
typf/ \\
200
d
/
]
/,
L
0
107! 1 10 Ic(mA) 102
7268043
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[ 11
VCE: V A —
Ic Tj =25°C |-
(mA)
typ
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A ]
I |
1
|
]
I
50 T i
L
! I/
[ARIARH
\ 7
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I
0 y 7
250 500 750 1000 Vgg(mV)
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BCW3l to 33
- 7]Z65 32 103 ;r % ; 726804;
L 1] Veg=20V
10 IE=Ie=O Iceo
f=1MHz (nA) 5 /
Tj=25°C
Ce /
(pF) 102 ,I
S
7, ,1
/
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10 /
S \ y
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N q ~
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0 107
.0 10 20 Vegl(V) 30 0 50 100 T;(°C) 150
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BCwe9;

R

BCW70;R

SILICON PLANAR EPITAXIAL TRANSISTORS

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

QUICK REFERENCE DATA

BCW69 ‘ BCW70

. BCW69R | BCW70R

D.E.Icu—:r;nrtngAa'|r\—3/‘c Tj i ?,5\/00 ) > 120 | 215

C :—VCE FE < 260 500
Collector-base voltage (open emitter) -VcBo max. 50 \Y
Collector-emitter voltage (open base) —-VCEQ max. 45 \%
Collector current (peak value) —lcm max. 200 mA
Total power dissipation up to Tgmp =25 °C Piot max. 200 mw
Junction temperature Tj max. 150 oC

Transition frequency at f = 35 MHz

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

—lc =200 uA; =Vgg =5V,

f=1kHz; B=200 Hz F < 10 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCWE9 = H1
28 BCW70 = H2
~ 28 - ,
- 1,9 —
0,1 ‘
~ Y | 0,95 |= 2
i /e ' ‘ L _
05 ) M . [ T woe ]
4 ' [ ' [
1.3 25
<201 - 12 21 BCW69R = H4
l | v BCW70R =HE
\ 3 ;
0,85 7266908.1
10,75 *’(I)Asl“ 1
1,2 0,37
— - ”
0,8 7278182 2

See also Soldering recommendations.

--—
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BCW69
BCW70

HHHT

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

Voltages

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

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

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Ty = 25 °C
mounted on a ceramic substrate of
7 mm x 5 mm x 0.5 mm

Temperatures

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient
mounted on a ceramic substrate of
7mmx 5 mmx 0.5 mm

CHARACTERISTICS
Collector cut-off current
Ig =0; =Vgp=20 V; Tj= 25°C
Tj = 100 °C

Base-emitter voltage

I A - T = [
Ic=2mA; =Vgg =5 V; Tj = 25 °C

-VCBO
-VcEs

~VCEO
=-VEBO

Rth j-a

-1cBO
-Icro

~VBE

max. 50
max, 50
max. 45
max. 5
max. 100
max. 200
max. 200
-65 to +150
max. 150
= 0.62
< 100

10
600 to 750

mA

mA

mW

oC/mW

nA
HA

mV

I ’ December 1972



BCW69
BCW70

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Saturation voltages

Vep typ. 80 mV

sat <

-Ig = 10 mA; ~Ip = 0.5 mA 300 my
‘ -VBEsat typ. 720 mV

~VcEsat  typ. 150 mv

-Ic =50 mA; ~Ig = 2.5 mA
C B m -VBEgat  typ. 810 mV

D.C. current gain BCW69 | BCW70
"IC =10 pA, "‘VCE =5V hFE :
~Ic= 2mA; -Vcg =5V hpg

Collector capacitance at f = 1 MHz

Ig=1g=0; -Vgp =10V c < 7.0 pF

Transition frequency at f = 35 MHz
~Ig = 10 mA; =V =5V fp typ. 150 MHz

Noise figure at Rg =2 k@
-Ic =200 pA; =Vog =5V
f=1kHz; B=200Hz F < 10 dB

December 1972 “ ” 3



BCW69
BCW70
15 [T11 RN ENE 150 - Il 68034
I Tj=25°C HE NS H
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, | T gﬁg‘/
| 30 e 1 e
R P ‘3(30 >
// } e I~
s f ! 20 s0 [HAL A
/ —
| ot
L~
1 10 100
] = -
[l
0 ‘ o 1
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1 1T —]
typical values s
~Vcg=5V BCW70 -
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e
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P
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BCW69

BCW70
[[,OO 7268036
'VCEsut 1
(mV) == 20 HH
Ig
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300
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/
200 /
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//
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BCWé69
BCW70
200 7268048
“Veg=5V
Tj=25°C
£ f=35MHz
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-
typ#
'
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7
/1
4
i
///
P
—
0
107! 1 10 -1c(mA) 102
7268042
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]
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BCW69
BCW70

726803
A .
[ [ 1
IE:Ie=0
20 f=1MHz
e Tj =25°C
(pF)
15
\
10
\
5
A —
0
0 10 20 -Vegl(V) 30

7268040

102

~Icgo
(nA)

10

107

N

typ

™

1072

50

100 Tj(°C) 150
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BCWT71R
BCW72.R

SILICON PLANAR EPITAXIAL TRANSISTORS

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

QUICK REFERENCE DATA

BCW72
BCW72R

D.C. current gain at Tj = 25 °C

lc=2mA;Veg=5V hgg z ;;8
~
Collector-base voltage (open emitter) Vecgo  max. 50 Vv
Collector-emitter voltage (open base) VCeo ~ max. 45 \
Collector current (peak value) lem max. 200 mA
Total power dissipation up to Tymp = 25 °C Prot max. 200 mw
Junction temperature T; max. 150 oC

Transition frequency at f = 35 MHz

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

Ic =200 uA; Vg =5V,

f=1kHz; B =200 Hz F < 10 dB
. MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. . BCW71 = K1
BCW72 = K2
2,9
2,8 3
- 1,9 —»
01 |
=0 | 095 |- 2
f /A ' I N |
05 f; m 1 ' ZED T 7267145
v I 1
+ | ’ | 43 2 =
1, 5
o *?1,1?: ! 12 21 BCW71R=K4
‘ | v l BCW72R = K5
\ o] s
0,85 7266908.1
- 018 *LA;IF 1
' 0,37
— 038 -

7278181

See also So/dering recommendations.
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BCW71
BCW72

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

Voltages
Collector-base voltage (open emitter) VeBo max. 50 V
Collector-emitter voltage (open base)

Ic =2mA VcEo max. 45 V
Emitter-base voltage (open collector) VEBO max. 5V
Currents
Collector current (d.c.) . Ic max. 100 mA
Collector current (peak value) Icm max. 200 mA

Power dissipation

Total power dissipation up to Tymp = 25 °C
mounted on a ceramic substrate of
7 mm x 5 mm x 0.5 mm Piot max. 200 mw

Temperatures

Storage temperature Tstg -65to +150 °C
Junction temperature Tj max. 150 ©C
THERMAL RESISTANCE

From junction to ambient
mounted on a ceramic substrate of

7 mm x 5 mm x 0.5 mm Rth j-a = 0.62 °C/mW
CHARACTERISTICS ' Tj = 25 °C unless otherwise specified
Collector cut-off current

Ig =0; Veg=20V IcBO < .100 nA

Ig = 05 Vp = 20 V; Tj = 100 °C Icpo < 10 pA

Base emitter voltage

Ic=2mA; Vog =5V VBE 550 to 700 mV

2 ) l l December 1972



‘ ' BCW7i
BCW72

CHARACTERISTICS (continued) Ty = 259C unless otherwise specified

Saturation voltages

B . ! typ. 120 mV
IC =10 mA; IB =0.5 mA VCEsat < 250 mV
VBEsat typ. 750 mV
Ic =50 mA; Ig=2.5mA VeEsat typ. 210 mV
VBEsat typ. 850 mV

D.C. current gain

IC =10 pA; VCE =5V hFE typ.

lc=2mA; Vcg =5V hpg ;
Collector capacitance at f = 1 MHz

Ig=leg=0; Vep=10V ) Ce < 4.0 pF
Transition frequency at f = 35 MHz

Ic =10mA; Vo =5V fp typ. 300 MHz
Noise figure at Rg = 2 kQ2

Ic =200 pA; Vo =5V

f=1kHz; B =200 Hz F < 10 dB

w
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BCW72
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BCW72
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BCW71
BCW72
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BCX17:R
BCX18R

SILICON PLANAR EPITAXIAL TRANSISTORS

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

N-P-N complements are BCX19; 19R and BCX20; 20R respectively.

QUICK REFERENCE DATA

BCX17 BCX18
BCX17R | BCX18R
Collector-emitter voltage (vVgg = 0) —Vcgs max. 50 | 30 \Y
Collector-emitter voltage (open base) —Vgcgo max. 45 ’ 25 \
Collector current (peak value) —lcwm  max. 1000 . mA
Total power dissipation up to Tamp =25 °C Ptot max. 310 mwW
Junction temperature TJ- max. 150 oC
D.C. current gain
~lg =100 mA; -V =1V hee ' 100 to 600
Transition frequency
—lgc=10mA; —Vcg =5V, f=35 MHz fr typ. 100 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX17=T1
BCX18=T2
2,9
2,8 3
< 1,9 —=
0. | 2
~a Y —-| 0,95 |=
/ P ;
/A ' l B
05 $7 m 1 . 2 m T 7267146 1
| .
{ ' | ! }
1,3 25
0,01 . 12 21 =
I min f f
| I i BCX17R=T4
“‘"\ 3 m BCX18R=T5
| 085 _J L_ 7266908.1 3
0,75 0,43
=l 12 e 037 1
08
7278182 2

See also Soldering recommendations.
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BCX17
BCX18

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

Voltages
Collector -emitter voltage (VBg =0) -VgEs

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

Emitter -base voltage (open collector) =Vgpg

Currents

Collector current (d.c.) -Ic
Collector current (peak value) -IcMm
Emitter current (peak value) IEM
Base current (d.c.) -Ip
Base current (peak value) -IgM

Power dissipation

Total power dissipation up to

Tamb = 25 C

mounted on a ceramic substrate of

15 mm x 15 mm x 0, 5 mm Peot
Temperatures
Storage temperature Tstg
Junction temperature TJ-

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a ceramic substrate of
15 mm x 15 mm x 0,5 mm Rthj-a

max.

max,

max.

max.,

max.,

max,

max.

max.

max.

max.

BCX17 | BCX18

50 30 A

45 25 v

5 5 \%

—_—
500 mA
1000 mA
1000 mA
100 mA
200 mA
310 mwW

-65 to +150 oc
150 oc
0,4 0C/mW
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BCX17
BCXi8

CHARACTERISTICS
Collector cut-off current

Ig =0; -Vep=20V

I =0; =Vgp =20 V; Ty = 150 °C

Emitter cut-off current

Ic=0; _VEB:SV

Base emitter voltage 1y

-Ic =500 mA; -Veg =1V

Saturation voltage

-Ic =500 mA; -IB =50 mA

D.C. current gain

-Ig =100 mA; ~Vgg =1V

i}

-Ig =300 mA; -V =1V
=-Ic =500 mA; -Vog =1V

Transition frequency at f = 35 MHz

-'IC =10 mA; _VCE =5V

Collector capacitance at f = 1 MHz

Ig=1g=0; -Vcgp=10V

1) ~VBE decreases by about 2 mV/OC with increasing temperature.

-IcBO
-lcBo

-IgBo

-VBE

'VCEsa,t

hpg
hpg
hpg

fT

< 100

5
< 10
< 1,2
< 620
100 to 600
> 70
> 40
typ. 100
typ. 8

= 25 9C unless otherwise specified

nA
HA

HA

mV

MHz

pF

December 1972 |



BCX17
BCX18
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BCX19.R
BCX20.R

SILICON PLANAR EPITAXIAL TRANSISTORS

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

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

QUICK REFERENCE DATA

BCX19 BCX20
BCX19R  BCX20R

Collector-emitter voltage (Vg = 0) Vcgs  max. 50 30 \Y;
Collector-emitter voltage (open base) VCceo  max. 45 25 Y
[N ——

Collector current (peak value) Iem max. 1000 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 310 mw
Junction temperature T; max. 150 oC
D.C. current gain

Ic=100mA; Vcg =1V hgg 100 to 600
Transition frequency

Ic=10mA; Vg =56V, f=35MHz fr typ. 200 MHz
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BCX19 = U1

BCX20 = U2
2,9

<~—‘|9—>

< 0.1 0,95 2

/A N
S m [ i B

4 } ,
1,3 25 -
],001 - 12 2.1 ~
l min | i BCX19R = U4
t\ 3 BCX20R = U5
| 085 _>| L_ 7266908.1 3
0,75 0,43
. g)’g - 0,37 1
7278181 2

See also Soldering recommendations.
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BCX19
BCX20

HHH

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

Voltages
Collector -emitter voltage (Vg = 0) VCES

Collector -emitter voltage (open base)
Ic =10 mA VeEO

Emitter -base voltage (open collector) Vpgpg

Currents

Collector current (d.c.) Ic
Collector current (peak value) IcMm
Emitter current (peak value) ~IgM
Base current (d.c.) I
Base current (peak value) Igm

Power dissipation
Total power dissipation up to
- 0

Tamb = 25 °C

mounted on a ceramic substrate of

15 mm x 15 mm x 0,5 mm Peot
Temperatures
Storage temperature Tstg

Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a ceramic substrate of

15 mm x 15 mm x 0,5 mm Rehj-a

max,

max,

max.

max.

max.,

max.,

max,

max.

max,

max,

BCX19 | BCX20

50
45
5
——————

500

1000

1000

100

200

310

=65 to +150

150

0,4

mA
mA
mA
mA
mA

mwW

°c
oC

oC /mwW
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BCX19

CHARACTERISTICS

Collector cut-off current
IE=O;VCB=20V
Ig =0; Vog = 20 V; T]- =150 °C

Emitter cut -off current

Ic=O,VEB:5V

Base emitter voltage 1)
Ic =500 mA; Vg =1V

Saturation voltage

Ic =500 mA; Ig = 50 mA

D.C. current gain
IC =100 mA; Vep=1V

Ic =300 mA; Vog =1V
Ic =500 mA; Vg = 1V

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

Collector capacitance at f = 1 MHz

Ig=1g=0; Vgp=10V

BCX20

Tj = 25 OC unless otherwise specified

IcBo
IcBo

IEBO

VgE

VC Esat

hFE
hgpg
hgp

1) Vpg decreases by about 2 mV/9C with increasing temperature.

< 100
< 5
< 10
< 1,2
< 620
100 to 600
> 70
> 40
typ. 200
typ. 5

nA
MA.

pA

mV

MHz -

December 1972 'I
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BCX19
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BCX51
BCX52
BCX53

SILICON PLANAR EPITAXIAL TRANSISTORS

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

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

QUICK REFERENCE DATA

BCX51 | BCX52 | BCX53
Collector-base voltage (open emitter) -Vggo max. 45 60 100 Vv
Collector-emitter voltage (open base) -Vgep max. 45 60 80 Vv
Collector-emitter voltage (Rgg = 1 k) -Vcer max. 45 60 100 Vv
Collector current (peak value) ~-lem max. 1,6 1,5 1,5 A
Total power dissipation up to Tamp = 25 °C Piot max. 1 1 Tw
Junction temperature T; max. 150 150 150 oC
D.C. current gain
= . - > 40 40 40
~le=150mA; -Vee =2V "FE < 20| 160 | 160
Transition frequency at f = 35 MHz
-lc=10mA; -Vcg=5V fr typ. 50 50 50 MHz
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
' a6 - BCX51
- 4ok (6] BCX52
1,6 1,8 : BCX53
- A — \4» 1‘1‘-»
3
( ]
| T 2
|
! 26
! ? A,25 TZ67146
! 24 378 !
| . .y
0,8
min 1 3 2 1 -
| Lt L35
sl 0B3® =1 04820 72692305
0,37 ?
«[15]+>
- —

See also So/dering recommendations.
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BCX51 to 53

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

Voltages BCX51|BCX52 [BCX53
Collector-base voltage (open emitter) -Vepo max. 45 60 100 Vv
Collector-emitter voltage (open base) -VCEO max. 45 60 80 V
Collector-emitter voltage (RBE = 1 kQ?) -VCER max. 45 60 100 V
Emitter-base voltage (open collector) -VEpo max. 5 5 5 V
Currrents
Collector current (d.c.) -Ic max. 1,0 A
Collector current (peak value) -lom max. 1,5 A
Base current (d.c.) ~-IB max., 0,1 A
Base current (peak value) -Igm max, 0,2 A
Power dissipation
Total power dissipation up to Ty =25 0C

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Peot max. 1,0 w
Temperatures
Storage temperature Tstg =65 to + 150 oC
Junction temperature T; max. ' 150 oC
THERMAL RESISTANCE

— From junction to collector tab Rip j-tab= 10 oc/w

From junction to ambient in free air

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Rthj-a = 125 oc/w
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BCX51 to 53

CHARACTERISTICS

Collector cut-off current
Ig=0;-Vgp=30V
Ig =0; -Vgg =30 V; Ty =125 e

Emitter cut-off current

Ic=0;-Vgg=5V

Base-emitter voltage

~Ic =500 mA; -VCE =2V

Saturation voltage

-Ic =500 mA; -Ig = 50 mA

D.C. current gain

"IC = SmA, ‘VCE =2V

1

-Ig =150 mA; -V =2V
-l =500 mA; -Vog =2V
Transition frequency at f = 35 MHz
-Ic = 10mA; -Vgg =5V

Tamb = 25 °C unless otherwise specified

~IcBo
-IcBo

-IEBO

-VBE

-VCEsat

hpg
hpg

hpg

fp

< 100 nA
< 10 HA
< 10 HA
< 1 Vv
< 0,5 A%

BCX51 [chsz 'chsz

> 25 25 25

> 40 40 40

< 250 160 160

> 25 25 25
—————

typ. 50 MHz

Nrtnhor 107A I |



BCX51 to 53

T

72671754

150
—Veg=2V
T =25 °c
hre
typ. behaviour
100 =
N\
N
AN
AN
K
50 N
N
AN
\
0 2 3 4
1 10 10 10 ~Ig (mA) 10
7272893
600
T;=25°C
(mA)
400 i
i
i
typ 1 max —Vgg
I
}
200 '
1
j
T
i
u
0 V.|
0 To—vge vy 2
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BCXS51 to 53

7272891 7272888
6 1,5
typ. values typ. values
T;=25 °c T;=25°C
~VCEsat ~VBEsat [T171
(V) ) 11
IC/'B =5
T
10
’W
/]
y
2 0,5
4
710
A 1]
P T
p= 5
- 1
0 L 0
0 g 2 0 Vs 2
7267719
f =35 MHz
L= &}
fr Tl 25 °C
(MHz)
100
typ E
|
N
50
L]
Y 2 3
1 10 10 _|C (mA) 10
Naralanaw 1Q7A ], 5







BCX54
BCX55
BCX56

SILICON PLANAR EPITAXIAL TRANSISTORS

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

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

QUICK REFERENCE DATA

BCX54 | BCX55 | BCX56
Collector-base voltage (open emitter) Vego max. 45 60 100 Vv
Collector-emitter voltage (open base) Veep max. 45 60 80 Vv
Collector-emitter voltage (Rgg = 1 kQ2) VCER max. 45 60 100 Vv
Collector current (peak value) lcm max. 15 1,5 1.5 A
Total power dissipation up to Tamp = 25 °C Piot  max. 1 1 1 W
Junction temperature T max. 150 150 150 °C
D.C. current gain
= . - > 40 40 40
lc=150mA; Vcg =2V "FE < 250 | 160 | 160
Transition frequency at f = 35 MHz
Ic=10mA;Vcg=5V fr typ. 130 130 130 MHz
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
9 46 BCX54
-~ 44 —p{8] BCX55
l* ]li__ 14_}2* BCX56
I 3

—
N

INANd

-«

~o

’ 7267145

£ Km/m il

e . 013@ | 0A8(2x) 0 ! 72692305
,37
<_-->

~—Gg—

W“""‘f

oo

See also Soldering recommendations.
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BCX54 to 56

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

Voltages BCX 54 |BCX55 [BCX56
Collector-base voltage (open emitter) Veco  max. 45 | 60 100 VvV
Collector-emitter voltage (open base) Vecgo max. 45 60 80 V
Collector-emitter voltage (RBE = 1 k) VeER max. 45 60 100 V
Emitter-base voltage (open collector) VEBO  max. 5 5 5 Vv
Currents
Collector current (d.c.) Ic max. 1,0 A
Collector current (peak value) Icm max. 1,5 A
Base current (d.c.) I max. 0,1 A
Base current (peak value) Ism max. 0,2 A
Power dissipation
Total power dissipation up to Ty} = 25 9°C

mounted on a ceramic substrate

area = 2,5 cm2; thickness = 0,7 mm Pot max. 1,0 W
Temperatures
Storage temperature Tgtg =65 to + 150 oC
Junction temperature T; max. 150 e
THERMAL RESISTANCE

- From junction to collector tab Rihj-tab = 10 oc/w

From junction to ambient in free air

mounted on a ceramic substrate

area = 2,5 cm”; thickness = 0,7 mm Rthj--a = 125 oc,/w
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BCX54 to 5¢

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
IE=0;Vag=30V IcBO < 100 nA
Ig =05 Vep = 30 Vi Ty = 125 °C IeRo < 10 HA

Emitter cut-off current

Ic=0;Vgg=5V IggO < 10 HA

Base-emitter voltage

Ig =500 mA; Vap =2V VBE < 1 \4

Saturation voltage

I =500 mA; Ig = 50 mA VeEsat < 0,5 v
D.C. current gain BCX54|BCX55|BCX56
Ic= 5mA;Vgg =2V hpE > 25 25 25

40 40 40
250 160 160

I =500 mA: Ve = 2V hpE > 25 25 25

IC =150 mA; VCE =2V hFE

B Uy —

Transition frequency at f = 35 MHz

Ic= 10mA: Vep =5V fp typ. 130 MHz

October 1976 | l l ‘ 3



BCX54 to 56

Hit

7267755
150
T =25°C
hre
L
.
100 typ. behaviour
0 N
A N
\
50
\
0 2 3 4
1 10 10 10° g mA) 10
7272889
600
Vep=2V
T;=25°C
Ic
(mA)
400
1
1
i
typ : max VBE
1
200 |
]
}
U
0 7
Vgg (V) 2

October 1976



BCX54 to 56
7272892 7272890
6 1,5
typ. values typ. values
T]-=25°C TJ-=25°C
VCEsat |- VBEsat LT
(V) (V) RN
Lt ot
4 7 1 20
-
{ | 4/
i
/
Vi
y,
2 / 0,5
Y
p.
4 10
- |
= T E?
0 ' 0
0 1 Ic (A) 2 0 1 Ic (A) 2
7272945
400 -
fT f =35 MHz
(MHz) T,=25°C
300
typ‘// \\
1 N
200 /
//
'//
/
100
,l/
T
—
0
1 10 102 Ic (mA) 103
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DEVELOPMENT SAMPLE DATA

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

A

BFS550
BF550R

SILICON PLANAR EPITAXIAL TRANSISTOR

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

QUICK REFERENCE DATA

Collector-base voltage {open emitter) -VcBO max. 40 V
Collector-emitter voltage (open base} -VCEO max. 40 V
Collector current (d.c.) -lg max. 25 mA
Total power dissipation up to Tamp = 60 °C Piot max. 180 mW
Junction temperature T; max. 1560 ©C
D.C. current gain at Tj=250C
-lg=1mA;-Vcg=10V hgg > 50
Transition frequency at f = 100 MHz
—lg=1mA;-Vgg=10V T typ. 325 MHz
Noise figure at Rg = 300 2
—lc=1mA; -Vcg = 10 V; f = 100 kHz F typ. 2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23 BF550 = G2
2.9 3
2,8
- 1,9 —>‘ 2
- 0.1 -»| 0,95 |=
+ ! //‘ ' : 7267146 1
s 7 |H T
} ' ! }
1,3 25 BF550R = G5
o, <001 x 12 21
I min ‘ ¥ 3
[
\ dii '
0,85 7266908.1
- 0,7 5 —’|0,4:l;‘— 7278182 2
- 12 | 0,37
08

See also Soldering Recommendations.
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BF550
BF550R

RATINGS

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

Collector-base voltage (open emitter) -VcBo
Collector-emitter voltage (open base) -VcEO
Emitter-base voltage (open collector) -VEBO
Collector current (d.c.) -c
Total power dissipation up to Typp = 60 °C * Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE *
From junction to ambient Rh j-a
CHARACTERISTICS

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

Ig=0;-Vcg=30V -lcBO
Emitter cut-off current

Ic=0;-Veg=3V -leBo
Base-emitter voltage

~lg=1mA; -Veg=10V -VBE
D.C. current gain

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

-lg=1mA;-Vcg=10V v fr
Feedback capacitance at f = 1 MHz :

-lg=1mA;-Vgg=10V Cre
Noise figure at Rg = 300 £2

~lc=1mA; -Vcg =10V, f=100 kHz F

* Mounted on a ceramic substrate of 15 mm x 10 mm x 0,5 mm.

max.

max.

typ.

typ.

typ.

typ.

40
40
4
25
180
~-55 to +150
150

0,5

50

100

750

50

325

0,5

\%

\Y

\%
mA
mwW
ocC
ocC

OC/mW

nA

MA

mV

MHz

pF

dB
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BFE22

SILICON EPITAXIAL TRANSISTOR

e for video output stages

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

P-N-P complement is BF623.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCBO max. 250 V
Collector-emitter voitage {(open base) VCEO max. 250 V
Collector current (peak value) lem max. 100 mA
Total power dissipation up to Tamp = 256 °C Piot max. 1T W
Junction temperature T,- max. 150 ©C
D.C. current gain

lc=25mA;Vgg=20V hEE > 50
Transition frequency at f = 35 MHz

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

Ic=0;Vcg =30V Cre < 1.6 pF
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.

BF622

—

! .
l ’ 7267145 i

! ﬁf

3 2 Y
0,53
- ’ 1 . I< 0,&0 i
OLL @011@ B() — “”O 35(0() ! 72692305

0,37

See also So/dering recommendations.
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BF622

RATINGS

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

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

Collector current (peak value)

Total power dissipation up to Tymp = 25 °C
mounted on a ceramic substrate
area = 2,56 cm?; thickness = 0,7 mm

Storage iemperature

Junction iemperature
THERMAL RESISTANCE

From junction to collector tab

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

VeBO max. 250
VCEO max. 250
VEBO max. 5
Ic max. 20
lcm max. 100
Piot max. 1
Tstg -65 to +150
TJ- max. 150
Rthjtab = 25
Rth j_a = 125

Y

<

mA
mA

oC
oC

oc/w

oc/wW
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Silicon epitaxial transistor BF622

CHARACTERISTICS

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

lg=0;Vgg=200V IcBO < 10 nA

RBg = 10 kQ; Vg = 200 V;Tj=150 oC ICER < 50 uA
Emitter cut-off current

Ic=0;VEg=5V legn < 10 uA
Base-emitter voltage

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

Ic=26mA; V=20V heg > 50
High-frequency knee voltage at T; = 150 °C *

Ic=25mA VeEk typ. 20 V
Transition frequency at f = 35 MHz

Ic=10mA; Vg =10V fr o> 80 MHz
Feedback capacitance at f = 1 MHz

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

fg=10mA; Vg = 20V fuo'Chle G ps

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

* % rbb'Cb’C = __a.)._ .

1
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BF622

72774281
200
I'c
(mA) Ig=30mA
) ~125mA
150 20mA
. ‘ { ‘//
| T 15mA
L~ |~
P! ]
anr= T 10mA
" et 5mA
fasn=]
100 : i ] —
P T
4 Lt
——T
50 4
o |
~10 0 10 20 30 40 Veg (v) 50
Fig. 2 Typical values at Tj=25 oC.
7278281
150 7277425
200
fr
(mA)
150 100
typ
L
100 typ I' [T max Vge / \
|
/14 50
) /
50 il
/
V4
1/ 4
a4
O0 5 0,75 1,0 1,25 0 102
, , , “ 1 10 10
Fig. 3 Vee=20 V;Tj=25 oC. Fig.4 Vecg=10V; Ti=25 OC; f = 35 MHz.
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Silicon epitaxial transistor

BF622

7277674

1,0
VBE
(V)

0,75

~. | typ
T
~<

0,5

0,25

0

0 50

100 T, (°c) 150

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

8 7278282
Cre
(pF)

4

2

L typ
——
0
0 20 vep(v) 40

Fig. 7 ig=0;f=1 MHz; T; = 25 OC.

101

7278283

L 1

)

50 100 150 200

Fig.6 Vcg =200 V.

TJ-(OC)

I

\l (March 1978



BF622

7277427

1200

hFE

150

100

typ| | LL—"T~

\
\

0 i
1 10 10? e (mA] 10°
Fig. 8 Vgg =20 V; Tj = 25 OC.
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BF623

SILICON EPITAXIAL TRANSISTOR

e for video outhut stages

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

N-P-N complement is BF622.

QUICK REFERENCE DATA

-Vego max.

Collector-base voltage (open emitter) 250 Vv
Collector-emitter voltage (open base) ~VeEo max. 250 V
Collector current (peak value) -lem max. 100 mA
Total power dissipation up to Tymp = 25 °C Prot max. T w
Junction temperature Tj max. 150 OC
D.C. current gain

~-lc =25 mA; —\/CE=20V hgeg > 50
Transition frequency at f = 35 MHz

~lg=10mA; -V =10V T > 60 MHz
Feedback capacitance at f = 1 MHz

ic=0;,~-Veg =30V Cee < 1,6 pF
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89. BF623

i
o
¥

N
\
|

*(O)L;— EIOB\M) B(@j»* X

See also Soldering recommendations.

72692305
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BF623

il

RATINGS

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

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

Collector current (peak value)

Total power dissipation up to Tamp = 256 ©C
mounted on a ceramic substrate
area = 2,5 cm?; thickness = 0,7 mm

Storage temperature

Junction temperature
THERMAL RESISTANCE

From junction to collector tab

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

-VeBo
-VcEe
-VEBO
_|C
-lem

Ptot

Tstg

Tj

Rth j-tab

Rth j-a

max. 250
max. 250
max. 5
max. 20
max. 100
max. 1
-65 to +150
max. 150
= 25
= 125

\%
\%
\%
mA
mA

oC
e

oc/w

oc/wW
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Silicon epitaxial transistor BF623

CHARACTERISTICS

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

lg=0;-Vgg=200V -leBo < 10 nA

RBg = 10 kQ; -Vcg = 200 V;Tj= 150 oC ~ICER < 50 pA
Emitter cut-off current ’

lc=0;-Vgg=5V -lEBO < 10 uA
Base-emitter voltage

~lg=25mA; -V =20V -VBg typ. 0,75 v
D.C. current gain

-ig=25mA; -VgE =20 V hEE > 50
High-frequency knee voltage at Tj = 150 oC *

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

-lg=10mA; -Vgg = 10V fr > 60 MHz
Feedback capacitance at f = 1 MHz

lc=0;-Vgg =30V Cre < 1,6 pF
Feedback time constant at f = 10,7 MHz ** ’

-lg=10mA; -Vgg =20V bh'Cp'e < 70 ps

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

* Ihrpl
** rob'Ch'e = -

distortion of the signal.
w (March‘ 1978



BF623

200 7277435.1
(mA)
—la=30mA
150 B =T 25m
- - — 20mA|
Lt |t ,__.—-——""—'T—
i - L — |1 LT | 10mA
100 = = =
7T T ——— I 5mA
L4+ B I e,
- /// //"’
et
LT |
50 e
0
-10 0 10 20 30 40 —Ver (V) 50
CE
Fig. 2 Typical values at T; = 25 OC.
7278286 150 7277431
200
fr
—lc (MHz)
(mA)
150 100
L tYP
1
100 typ max Vgg o \
AN} \
JAN L~
/ 50
/
. vi¥
ya
llll
7
y
0 0
0.5 0,75 1,0 1,25 1 10 _ic (mA) 102
Fig. 3 -Vcg =20 V;Tj =25 0C. Fig.4 -Vcg=10 V;TJ'= 25 0C; f = 35 MHz.
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Silicon epitaxial transistor

BF623

7277674.A
1,0
—VBE
(V)
0,75 N
~. L YP
Ty
e
0,5
0,25
0
0 50 100 T, (°¢) 150
Fig. 5 —lc=25mA;-Vcg =20 V.
7278285
6
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(pF)
\
4
\
N\
N
2 3
Ntyp
-
0
0 20 —Vep(v) 40

Fig. 7 1¢=0;f=1MHz; Tj=25 OC.
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Fig.6 -Vcg =200 V.
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BF623

7277434

200

NEE

150

100 typ EES

et ] \

50 \

Tt

1 10 102 ~Ig (mA) 103

Fig. 8 Vg = 20 V; Tj = 25 °C.
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BFQ17

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N multi-emitter transistor in a miniature plastic envelope intended for application in thick and
thin-film circuits. The transistor has extremely good intermodulation properties and a high power

gain. It is primarily intended for:

— Output and driver stages of channel and band serial amplifiers with high output power for bands

i, I, 11l and 1V/V (40—860 MHz).
— Output and driver stages of wideband ampilifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) VeBOM max. 40 V
Collector-emitter voitage {open base) VeEQ max 25 V
Collector current (peak value; f > 1 MHz) l'cm max. 300 mA
Total power dissipation up to Tymp = 26 ©C Piot max Tw
Junction temperature T max. 150 °C
Transition frequency at f = 500 MHz
lc=150mA; Vcg =15V fr typ. 1,2 GHz
Feedback capacitance at f = 1 MHz
Ic=10mA; Vg =15V; Tamp=25°C Cre typ. 1,9 pF
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 SOT-89.
BFQ17
(8] 3
1,6
|<— 1,ll» -
2~
H ‘
| T 7267165 1
|
! 26
I ', 4,25
! LA
| ! !
0,8
min 2 ¥
| [
B ~ 7269230.5
0 [6[on@[s0)] oarw

¢-*

«—DH

See also So/dering recommendations.
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BFQ17

I

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

Voltages

Collector-base voltage (open emitter; peak value)
Collector-emitter voltage (RBg = 50 Q; peak value)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value; f > 1 MHz)

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

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

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

1y1¢ = 10 mA.

VeeoM  max. 40 VvV
VCERM max. 40 A% l)
VCEO max. 25 v D
VERO max. 2 Vv

I max. 150 mA
IcMm max. 300 mA
Ptot max. 1w
Tstg -65to+130 ©°C

Tj max. ‘150 oC
Rihj-tab = 30 oC/W «
Rthj-a 125 oC/W
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BFQ17

CHARACTERISTICS

Collector cut-off current

I = 0; Vg =20 V; Ty = 150 °C 1cBO
Saturation voltage

I = 100 mA; I = 10 mA VCEsat
D.C. current gain

Ic= 50mA;Veg = 5V hrEg
150 mA; VCE = 5V hFE

Ic
Transition frequency at £ = 500 MHz 1)
Ic =150 mA; Vg =15V fT

Collector capacitance at f = 1 MHz

Ig=lc=0 ;Vcg =15V Ce

Feedback capacitance at £ = 1 MHz

Ic = 10 mA; Vg = 15 V; Tamp = 25 °C Cre

Max. unilateral power gain (sre assumed to be zero)
ISfe |2

(1 — | sie |2)(1 — |soe [2)

Ic =60 mA; VCE =15V Tamb = 25 °C;

f = 200 MHz GuM
f = 800 MHz GuUM

GyuM (@in dB) = 10 log

1) Measured under pulse conditions.

typ.

typ.

typ.
typ.

20

0,5

25
25

1,9

16
6,5

Ty =25 9C unless otherwise specified

A

v

GHz

pF

pF

dB
dB
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SIERRY

BFQ17
7272947 7272950
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50 typ e S 100 J'
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DEVELOPMENT SAMPLE DATA

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

J L BFQ18A

SILICON PLANAR EPITAXIAL TRANSISTOR

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

It is primarily intended for MATV purposes.

QUICK REFERENCE DATA

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

Vego  max. 25 VvV
Vceo  max. 15 V

Collector current (d.c.) Ic max. 150 mA
Total power dissipation up to Tamp = 25 °C Prot max. Tw
Junction temperature Tj max. 150 °C
Transition frequency at f = 500 MHz
Ic=100mA; Vg =10V fr typ. 3,6 GHz
Feedback capacitance at f = 10,7 MHz
Ic=0;Vcg=10V Cre typ. 1,2 pF
Intermodulation distortion
Ic=80mA;Vcg=10V; R =758
measured at f(p + q — ) = 793,25 MHz dim < —60 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89. Mark
46 BFQ18A
T uu4 ——p{8]
1,6 1,8
14 167"

I -

x i

1267145 9

See also Soldering recommendations.
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BFQ18A

THI

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) Veeo
Collector-emitter voltage (open base) VcEo
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic

Total power dissipation up to Tamb =25 °C * Piot
Storage temperature Tstg
Junction temperature Tj

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

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified

D.C. current gain **

Ic= 50mA; V=10V hre

Ic =100 mA;Vcg=10V hgg
Transition frequency at f = 500 MHz **

Ic= 50mA;Vee=10V fr

Ic=100mA; Veg=10V fr
Collector capacitance at f = 1 MHz

|E=|e=0,‘VCB=1OV Ce
Emitter capacitance at f = 1 MHz

Ic="1c=0;Vgg=05V Ce
Feedback capacitance at f = 10,7 MHz

Ic=0;Vcg=10V Cre

*

** Measured under pulse conditions.

max 25
max 15
max. 2
max. 150
max 1
—65 to + 150
max. 150
= 25
= 125
> 25
> 25
typ. 3,2
typ. 3,6
typ. 2,0
typ. 11
typ. 1,2

The device mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm.

e
oc

oc/w
oc/w

GHz
GHz

pF

pF

pF

March 1978



Silicon planar epitaxial transistor

BFQ18A

DEVELOPMENT SAMPLE DATA

Intermodulation distortion (see Fig. 2)
Ic=80mA; Vg = 10V;RL=75Q
Vp=Vo= 700 mV at f = 795,25 MHz
Vg=Vo —6dB at f4 = 803,25 MHz
V, =V, —6dB at f, = 805,25 MHz

Measured at f(p + g —r) = 793,25 MHz dim

O- i d
;/7 7279132

Fig. 2 MATV-test circuit (40—860 MHz).

—60 dB

March 1978






l BFQI19

SILICON PLANAR EPITAXIAL TRANSISTOR

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

It is primarily intended for use in u.h.f. and microwave amplifiers such as 'in aerial
amplifiers, radar systems, oscilloscopes, spectrum analysers etc.

The transistor features very low intermodulation distortion and high power gain. Thanks
to its very high transition frequency, it also has excellent wideband properties and low
noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCBO max. 20V
Collector-emitter voltage (open base) » VCEO max. 15 'V
Collector current (d.c.) IC mai. 75 mA
Total power dissipation up to Ty, = 87,5 °C Peot max. 500 mwW
Junction temperature T, max. 150 ©C

Transition frequency at f = 500 MHz

I =50 mA; VCE =10V fT typ. 5 GHz
Feedback capacitance at f = 1 MHz .
Io=10mA; Vog =10 V; Tamp = 25 °C Cre typ. 1,3 pF
Noise figure at optimum source impedance
Ic =50 mA; Vo = 10 V5 f = 500 MHz; Typ =25°C  F typ. 3,3 dB
MECHANICAL DATA Dimensions in mm Mark
i - 4.6
Fig. 1 SOT-89. -~ % ———wp{B] BFQ19
1,6 1,8
- 1;1‘ — [<~ Luv’t
: 3
U
¢ ,
| T 2 :
! .
! 26 '
E 2.4 [:;’%g 7267145 1
| 1

0,8
min _ 11
' * I I | ’¢0,53'

Touh M o, 040 | _
0L 0'13® I "0’35(2X) ! 72692305
0,37 .

\ ‘l«»l

«—[30] #"
See also Soldering recommendations.

March 1978
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BFQI19

RRRERA]

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

Voltages

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

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value); f > 1 MHz

Power dissipation

Total powerkdissipation up to Ty 0p
mounted on a ceramic substrate
area = 2,5 crn2; thickness = 0,7 mm

=87,50C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to collector tab

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

VCBO

VCcEO
VEBO

Ic

Iem

tot

Tstg

Rth j-tab

thj-a

max. 20V
max. 15V
max. 3,0 V

max. 75 mA
max. 150 mA
max. 500 mW

-65to +150 °C
max. 150 °c

= 40 Oc/w

= 125 °c/w

P —

March 1978



BFQ19

CHARACTERISTICS Tj = 25 OC uniess otherwise specified
Collector cut-off current
Ig=0:Vgp=10V Icpo < 100 nA
D.C. current gain 1)
> 25
Ic=50mA: Ver =10V h
c mA: Veg FE  yp. 50
I = 75 mA: Vg = 10V hpp L 25
typ. 52
Transition frequency at f = 500 MHz 1)
> 4,0 GHz
Ic=50mA: Vcg =10V f ’
C CE . T typ. 5,0 GHz
> 4,4 GHz
Ic =75 mA: 'V =10V f ?
C m CE T typ. 5,5 GHz
Collector capacitance at f = 1 MHz
Ig=1g=0:Vgg =10V Ce typ. 1,6 pF
Emitter capacitance at f = 1 MHz
Ig=1=0:;VEgg =0,5V Ce typ. 5,0 pF
Feedback capacitance at'f = 1 MHz
Ic =10 mA: Vog =10 V: Tappp = 25 °C Cre typ. 1,3  pF
Noise figure at optimum source impedance
Ic =50 mA: Vog = 10 Vi f = 500 MHz: Tamp = 25 °C F typ. 3,3  dB
Max. unilateral power gain (sye assumed to be zero)
Gy (in dB) = 10 log | se|2
(1~ [sie |21 —|s0e|2)
Ic =50 mA; VGE = 10 V; Tamb = 25 °C;
f = 200 MHz GumMm typ. 18,5 dB
f = 500 MHz GuM typ. 11,5 dB
f = 800 MHz GuM typ. 7,5 dB

1) Measured under pulse conditions.

AMawmal 107Q H H 3



BFQ19

[RRRRRR]

7272659

72729590
VCE =5V
200 Tj=25°C
Ic
{mA)
typ
150
100 ,’
/
50
/
0
600 700 800 900
7272655
Ve =10V
f =500 MHz
10 Tj=25°C
fr
(GHz)
75
typ
5 N,
25
% 50 100 150
IC {mA)

Veg =10V
T =25
100
hre
75
£y L=t
50 — =
,’
25
% 50 100 150
I (mA)

3 7272949
lg=1,=0
f=1MHz

Ce Tj=25°C
(pF)
2N
K
-t tvp
o

1
0

0 10 Veg (V) 20

4

November 1976



BFR30
BFR31

N-CHANNEL SILICON FIELD EFFECT TRANSISTOR

Planar epitaxial junction field effect transistor in a microminiature plastic envelope. It is intended for
low level general purpose amplifiers in thick and thin-film circuits. .

QUICK REFERENCE DATA

Drain-source voltage tVps max. 25 \%
Gate-source voltage (open drain) -VGso max. 25 \Y
Total power dissipation up to Tamp = 25 °C Piot max. 200 mW
Drain current ~ mA
Vpg=10V;Vgg=0 Ibss <« mA
T A Vg = 10w = Tkt vl 2 4o | an mav
D :Vps ; sl < 4,0 45  mA/NV
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFR30 =M1
) BFR31 = M2
29
2,8
- 19 —-‘>l

4 ' '
0,01 X ::':23 g'? 7267144 1
- l‘" min * 1
N[ |
0,85 7266908.1
1075 043
. (1)3 e 0,37

See also Soldering recommendations.
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BFR30; BFR31

BERERTE

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

Voltages

Drain-source voltage *Vpg
Drain-gate voltage (open source) VpGo
Gate-source voltage (open drain) -Vaso

Current
Drain current Ip
Gate current Ig

Power dissipation

Total power dissipation up to Tymp = 25 °C
mounted on a ceramic substrate of
7 mm x 5 mmx 0.5 mm Piot

Temperatures

+
Storage temperature Tstg

Junction temperature T

THERMAL RESISTANCE

From junction to ambient
mounted on a ceramic substrate of
7 mm x 5 mm x 0.5 mm Rthj-a

max. 25

max. 25

3%
ut

max.

max. 10
max. 5

max. 200

=65 to +150

max. 150

= 0.62

mA

mW

oc
oc

0C/mwW

‘ l December 1972



BFR30; BFR31

CHARACTERISTICS TJ- =25 OC unless otherwise specified
Gate cut-off current BFR 30 ‘BFR31
-Vgs =10V; Vpg =0 -Igss < 0.2 0.2 nA
Drain current
> 4 1 mA
Vps =10V; Vgg =0 Ipss - 10 mA
Gate-source voltage
_ . _ _ > 0.7 0 Vv
Ip = 50 pA; Vpg = 10V -Vas - 4.0 2.0 v
Gate-source cut-off voltage
Ip=0.5nA; Vpg =10V “Vipygs < 5 2.5V
y parameters
Transfer admittance at f = 1 kHz; Tgamp=25°C
i ) > 1.0 1.5 mA/V
= At Vine = 10 ‘
D= LmA:Vpg =10V Vs < 4.0 | 45 mA/V
Ip =200 pA; Vpg =10V |¥is| > 0.5 0.75 mA/V
Output admittance at f = 1 kHz
Ip= 1mA;Vpg =10V [Vos| < 40 25 pA/v
Ip =200 pA; Vpg =10V [Vos| < 20 15 pA/vV
Input capacitance at f = 1 MHz
Ip= 1mA; Vpg =10V Cig < 4 4 pF
Ip =200 pA; Vpg =10V Cig < 4 4 pF
Feedback capacitance at f = 1 MHz; Tagmp=250C
Ip= 1mA;Vpg=10V Crs < 1.5 1.5 pF
Ip =200 pA; Vpg =10V Crs < 1.5 1.5 pF =
Equivalent noise voltage =
Ip =200 pA; Vpg =10V
B=0.6to 100 Hz Vi < 0.5 0.5 pv
Anonat 1971 II “ 3



BFR30; BFR3!

10°

7262138.1

T T T

HH

SR —

I  —

~Vgs = 10V [

I6ss

V05=0 |

(nA)

102

10

107"

1072

M

\\N

1073

50

100

150 T (°C) 200

” August 1972



BFR30; BFR31
1 7262141
* I BFR30
[T
H—{ Vps =10V E I
Ip [T]Ti=25°C ,
typical values i+
(mA) Tj= 5°C 1
10
y,
4
p2
,l
max “Vgs=0V
, = 11
5 | v = I
7 yé 0.5
e’
Y typy 7 4
/ y I V. .
Pd | 4 ——
R i} vz 1.5
r Pid 12
0 4 L~ el |
4 -Vgs (V) 2 0 5 Vps (V) 10
6 7262162
% { II 1T BFR31
L Vs =10V 1
1. blm=2s%c -
D typical values|—+—
(mA) 7 Tj=25°C L1 |
“ 1
~Ves =PV
1 |
1 T |
0.2
max-H AREP== i
T
i - 0.4
2 - 1
1
Foey 06
]
/ 1 0.8
i 1
/ mn - 11 -
7 J "
7 1.2
0 717 T
4L Vs (V) 2 0 5 Vps (V) 10

August 1971 | I ” 5



BFR30; BFR31
6 7262135 B 7262134
BFR30 BFR31
|| [ |
1 \\ typical values | 1 |
D ™ Vps=10V M D typical values {-—
(mA) C TTTT] (mA) Vps =10V |
h [T 111
ngVos=0V
Ba~ < 4
T~ ‘\
N o N
N Vre =
1 T05 ) Ves =0V
-
= S | t~ | .
— ] 0.2
2 = 2 S o
I
1.5 — 0.6
T 0.8
2 L il
1.2
0 4] l
25 75 T; (°C) 125 25 75 Tj (°c) 125
G 7262130
typical correlation between "v;p;c‘g
and Ipgs
“Virros l ; - { { lr{
t Ip=0.5nA
°(VI)D n Vo= 10V |-
Tj=25°C [~
L .
v
TR /
gomenn pd
emrvenmEey /'
S 2
P
/f
BFR30
1]
0 BRRY [
0 5 10
Ipss at Vgs=0 (mA)
6

August 1971



BFR30; BFR31

10 : 7262139
Wesl 1 i
typical values
(mA/V) n Vps=10V
f=1kHz
7.5 Tamb=25°C
5
B L BFR31 ——
J,—’ lsmet==="T" BF R 30
—t— L l/ ’——’
|
2.5 —
L P -
[// i~
y,
]
0 ]
0 1 2 3 A 5 I, (mA) 6
100 IV ] 7262140
I
[ Yos | ” typical values
(RA/V) [ Vs =10V
f=1kHz
75 Tamb=25°C
50 |
BFR30 ptT
- m——
—]
’ 1A _—rBFR31
1 —T
b | |
0 u '
0 1 2 3 4 5 Ip(mA) 6

Anonst 1971 I' 7



BFR30; BFR31

1DA == {72}5213|
typical values
[ Yos] f=1kHz
( O/S - Tamb=25°C |
HA/V) \
103
1]
\
\
\ID=hrnA
102 \
1)
1\
\T
\
NimA ~—JBFR30
N | ]
N BFR31
10 .
0 10 20 Vps(V). 30
75 7262133 1.5 | 7262132
Vps=10V Vpg=10V
Cie f=1MHz [— f=1MHz |
(pF) Tamb=25°C Crs Tamb=25°C
P (pF)
5 1
— _____ﬂp
™
™.
N
2.5 Py 0.5
\\YP
0 0
0 2.5 -Vgs (V) 5 0 25 -Vgg (V) 5

8 August 1971 )



BFR30; BFR31
104 726213
e Vps=10V i
kY Tamp = 25°C
(Vhz! BFR30 Ip=4mA [
, BFR31 Ip=1 mA
10
10?
—
."‘n-\
ey
o || tve
oy
N BFR31 T
BFR30
1
10 102 10° 104 10° 105 f (Hzi 107
10L 7262137
"1
in Vpg=10V EEE
A Tamp = 25°C
(Vhz ! BFR30 Ip=4mA Hl
; BFR31 Ip=1 mA
10
10?2
BFR31
BFR30
10 =
typ
1
10 102 10° 10 10° 10% f (Hz) 107

August 1971






BFR53
BFR53R

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N multi-emitter transistor in a microminiature plastic envelope intended for application in thick

and thin-film circuits. The transistor has very low intermodulation distortion and very high power gain.
It is primarily intended for: ‘
— Wideband vertical amplifiers in high speed oscilloscopes.
— Television distribution amplifiers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value; f > 1 MHz)

Total power dissipation up to Tamp = 60 °C

Junction temperature

Feedback capacitance at f = 1 MHz
lc=2mA; Vg =5V, Tamp =25 ocC
Transition frequency at f = 500 MHz

Ic=25mA; V=5V

Max. unilateral power gain (see page 3)
Ic=30mA; Ve =5 V; f=200 MHz; Tgnn =25 °C
ic=30mA; Vcg =5 V; f =800 MHz; Tympp = 25 °C

Intermodulation distortion at Tymp = 25 °C
Ic=30mA;Vcg=5V;R_ =375
V=100 mV at fp =183 MHz
Vo =100 mV at fg = 200 MHz
measured at f(2q_p) =217 MHz

VcBo
VeEo
lem
Ptot

“Cre

fr

Gum
Gum

dim

max.

max.

max.

max.

typ.

typ.
typ.

typ.

18 vV
10 Vv
100 mA
180 mw
150 °C

GHz

22 dB
10,5 dB

—60 dB

MECHANICAL DATA ;g Dimensions in mm
Fig. 1 SOT-23. 19—
01 |
~- Y ! 0,95 |«
Y/ RN I
; =/ FTi | ! ;
i
‘ 13 25
o]y <0:01 : 12 21
1 min | *
N\ 2[1] l
0,85 7266908.1
el F
- 12 e 0,37
08

See also Soldering recommendations.

Marking code
BFR53 =N1

-

7267145

1

BFRB3R = N4

3

7278181

January 1978



BFR53

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

Voltages
Collector-base voltage (open emitter) VCBO max. 18 A%
Collector-emitter voltage (open base) VCEO max. 10 \%
Emitter-base voltage (open collector) VEBO max. 2,5 A%
Currents
Collector current (d.c.) Ic max. 50 = mA
Collector current (peak value; f > 1 MHz) IcMm max. 100 mA
Power dissipation
Total power dissipation up to Tamp = 60 °C

mounted on a ceramic substrate of

15 mm x 10 mm x 0,5 mm Peot max. 180 mW
Temperatures
Storage temperature Tstg -65 to +150 oC
Junction temperature Tj max. 150 oc
THERMAL RESISTANCE
From junction to ambient in free air

mounted on a ceramic substrate of

15 mm x 10 mm x 0,5 mm Rth j-a = 0,50 oC/mW

2 June 1976



BFR53

CHARACTERISTICS Ty =25 OC unless otherwise specified

Collector cut-off current

Ig=0;Vgg=10V IcBO
D.C. current gain 1y

Ic=25mA; Veg =5V hpg

Ic=50mA; VCE =5V hrg
Transition frequency at f = 500 MHz 1)

Ic=25mA; Vg =5V gy

Collector capacitance at f = 1 MHz

Ig=1e=0; Vo =5V Ce

Emitter capacitance at £ = 1 MHz

Ic=1g=0; Vg =0.5V Ce
Feedback capacitance at { = 1 MHz,
Ic=2mA; Vog =5V; Tamp = 25 °C Cre

Noise figure at f = 500 MHz 2)
Ic=2mA; Veg =5 V; Tamp = 25 °C
Gg =20 mA/V; Bg is tuned F

Max. unilateral power gain (s assumed to be zero)

|ste

Gy (in dB) = 10 log -
(1 ~|sie]| D - |soe |9

I =30 mA; Vog =5 V; £ =200 MHz; Tymp =25 °C Gy
I =30 mA; VCE =5 V; £ = 800 MHz; T, = 25 °C Gy

1) Measured under pulse conditions.
2) Crystal mounted in a BFW30 envelope.

typ.

typ.

typ.

typ.

A

typ.
typ.

50

25
25

1.5

0.9

10.5

nA

GHz

pF

pF

pEF

dB

dB
dB

November 1972 “



BFRS53

CHARACTERISTICS (continued) Tamb = 25 9C unless otherwise specified
Intermodulation distortion 1)
Ic =30 mA; Vg =5 Vs Ry, = 37.5@

Vo =100 mV at fp = 183 MHz
Vo = 100 mV at fq = 200 MHz
Measured at f(2¢ - p) = 217 MHz dim typ. -60 dB

Test circuit:

S—e0

e

Rg=
500
O- ? 6 _L 3 O
_l_ 10nF
T 10nF -——I —0 +18V
) Ef__r O +5V
20kn 7262500

1y Crystal mounted in a BFW30 envelope.

4 January 1972



BFR53
7262379 ) 7262375
60 ) T -
typical values [ 1] |7(;0| }!&_1_‘— L[]
Tj=25°C [ Ig=700pA1 [ | J e =
o i oy 100 |- Vop=5V
T Ty=25oC
(mA) - 600 =" h - ]
L Lo - LA FE S typ
ot
500
40 = T 75 ™
| et
B - 400 1=
r S=asas
300 L) 50
| amm
20 200,
25
100
0 0 ‘
0 5 Vop (V) 10 0 25 50 I¢(mA) 75
7752381
L 11 l[ //% }
Ic VCE= boV //t(rp 7-max I
(mA) Tj=25°C / /A
e pd
/ A
10 v 4
'.é
yd 7
/I,
/ R4
4 v
/! /1
7 p
/ 1
1 — - -
Z
7 [ 1]
2 il
1071
1 10 102 103 Ip(A) 104

Tanuary 1972 I I | I 5



BFR53

Il

7762380

7262634

60 TTTTTT
REREE
'c I Ty=250C
(mA)
40
typ
20
J
0
0 500  Vpg(mV) 1000
7262378
2 2
t
f i NG Ce
(GHz) | ! (PF)
1.5 1.5
\
1 1
L typ
£=500 MHz
Tj=25°C
0 0
0 25 50 Ig(mA)75 0

10 Vgp(V) 15

January 1972



BFR53

Bg
(mA/V)

50

-50

10

(dB)

7.5

2.5

circles of constant noise figure

7262501

30 7262377
crystal mounted in BFW 30 envelope gain versus frequency
[TTTTTTT I
£=500 MHz - \\ ! N !
Ic=2mA o dB CE=5V
VeE=5V ] \\ T Ie=30mA
Tamb=25 °C Ho Tamp =25 °C U
20 \\‘ typ. values
N \\
\ AN\
/7 N F=3.3dBH W\
N\ = [3.5 \ \\
QENEsZasSca=dh \\\k\}GM
— 4.5 Y
\ = I — Lo } \\ T 2 |
AT 5.5 NN\ 'hfe' I
P, L . 10 \\l ) |
h W (e [
AN
(11
M A
0 I { l i
50 Gg (mA/V) 100 102 103 f(MHz) 104
7762495
crystal mounted in a BFW 30 envelope
VCE =5V #
f =500 MHz ///
Gg=20mA/V P
Bg is tuned //
Tamb=25 °C ~
ol
t >
B
—
T
| et
0 5 10 15 20 25 Ig (mA) 30

November 1972 ”



BFR53 ’

Veg =5V
Ic = 30 mA
Tamb = 25 °C

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

VCE =5V

Ic =30 mA

Tamb = 25 9C

o—
150° 30°
120° 60°
Reverse transmission coefficient sye —k
900 7262496
8 “ November 1972



BFR53

Veg =5V
Ic = 30 mA
Tamb = 25 °C
! \ 300 ll
-j 100 ' 10
! \ B6on g}o' ‘
0.2 \ 800 ' ///
%
05y P
Output impedance derived from X R
output reflection coefficient sge 1262698

coordinates in ohm x 50

Vceg =5V

Ic = 30 mA

Tamb = 25 °C

S 7262497
Forward transmission coefficient s 90

November 1972 || H 9






A

BFR92
BFR92R

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and

microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscillo-
scopes, spectrum analysers etc. The transistor features low intermodulation distortion and high power

gain; thanks to its very high transition frequency, it also has excellent wideband properties and low
noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (d.c.)

Total power dissipation up to Tamp = 60 °C

Junction temperature

Transition frequency at f = 500 MHz
Ic=14mA;Vcg=10V
Feedback capacitance at f = 1 MHz
Ic=2mA;Veg =10V, Tagmp =25 oC
Noise figure at optimum source impedance
Ic=2mA; Vgg = 10 V; f =500 MHz; Tymp = 25 °C
Max. unilateral power gain (see page 3)
Ic=14mA; Vgg = 10 V; f =500 MHz; Tgmp = 25 °C
Intermodulation distortion at Tamp = 25 °C
Ic=14mA; Ve =10 V; R_=75Q; V45 = 150 mV
flp+q-r = 493,25 MHz (see page 4)

max.
max.
max.
max.
max.

typ.

typ.

typ.

typ.

typ.

20
15
25
180
150

0,7

2,4

18

—60

mA
mWw
oC

GHz

pF

dB

dB

dB

MECHANICAL DATA
Fig. 1 SOT-23.

0,1
{ /e
05 _J]

!

0,01
""min

\

’ -

0,8

—

|

—»8’

’

- o

5
5
2

—

_ 2,9 . . .
2’8 Dimensions in mm
-— 1,9 —->[
- 0,95 |= '
0
| I
l l T i
1.3 .25
' 1,2 21
| i
3
’) ’4_ 7266908.1
0,43
0,37

See also So/dering recommendations.

Marking code

BFR92 = P1
3
2
7267145 1
BFR92R = P4
H
;
7278181 2

-

January 1978



BFR92

s

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

Voltages

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

Eritter-base voltage (open collector)

Current

Collector current (d.c.)

Power dissipation

Total power dissipation up to Tamp = 60 °C
mounted on a ceramic substrate of
5 mm x 10 mm x 0,5 mm

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a ceramic substrate of

15 mm x 10 mm x 0,5 mm

VcBo
VCEO
VEBO

Ic

Ptot

Rth j-a

max. 20
max. 15
max. 2,0
max. 25
max. 180
-65 to +150
max. 150
= 0,5

\
Vv
A%

mA

mW

e
oc

0C/mwW

August 1972



BFR32

CHARACTERISTICS
Collector cut-off current

Ig =0; Vep=10V

D.C. current gain 1)

Ig=14mA; Vog =10V

Transition ffequency at f = 500 MHz 1)

Ic=14mA; Vog =10V

Collector capacitance at f = 1 MHz

Ig=le=0;Vgp=10V

Emitter capacitance at f = 1 MHz

Ic=1.=0; VEg=0,5V

Feedback capacitance at f = 1 MHz

Ic=2mA; Vor =10 Vi Tamp = 25 °C

Noise figure at optimum source impedance 2

Ic=2mA; Vog = 10 V; £ = 500 MHz: Tamb = 25 °C

Max. unilateral power gain (sye assumed to be zero)

'Sfe!2

(1 ~|sie | ~|s0e |

Gum (in dB) = 10 log

Ic =14 mA; Vog = 10 V; £ = 500 MHz ; Tamp = 25 °C

1) Measured under pulse conditions.
2) Crystal mounted in a BFR90 envelope.

IcBO

hpg

fr

F

typ.

typ.

typ.

typ.

50

25
50

0,75

0,8

0,7

2,4

18

nA

pF

dB

dB

Tj =25 °C unless otherwise specified

November 1972 l



BFR92

CHARACTERISTICS (continued)
Intermodulation distortion at Tamh = 25 °C
Ic=14mA;Vog =10 V; Ry, =75 Q; V.S.W.R. < 2

Vp = Vo = 150 mV at f, = 495,25 MHz
Vq=Vo-6dB  atfy = 503,25 MHz
Vy=Vo-6dB  atfy = 505,25 MHz

Measured at f(p4q -y) = 493,25 MHz dim typ.

Intermodulation test circuit:

+24LV

160

7 7262677

L1 = 4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. diam. 4 mm
L2 = L3 =5 pH (code number: 3122 108 20150)

S

August 1972



BFR92

7262669

T 7
L[]

Ve =10V
Tj=25 oC

g\

20 I (mA) 30

7262673

Veg=10V
£=500 MHz
Tj=250C

T

LTI
LT

[

Ic (mA) 40

7262903

LT T
BEEN
Ig=1=0
Ce Tj=25 °C[ ]
(pF) f=1MHz —
0,8 -
QU
-
B
0,6
0,4
0 10 Ve (V) 20
7262769
8 T T1T1]
NN
Io=14mA [
frp £=500 MHz [}
(GHz) Tj=25°C -+
6
typ
o
4
2 IR
0 10 Veg (V) 20




BFR92

10

7262771

F
(dB) VGE=10V 4__
Ic=2mA
75 7= opt. N
’ Tamb=25°C [ ]
5 /
///
’tyg _ L
2,5 ==
0
1071 f (GHz) 1
15 TTTTTTT ]
EEEEEE
Veg=10V |
P £=500MHz [T
(dB) Zg=optimum| | |
' Tamb=25 °C
10
5
typ ]
| -
0
0 10 15 Ig(mA) 20
6

August 1972



BFR92

7262902

30
\ gain versus frequency
\ | L[]
Veg=10V
a \\\ Ic=14mA  [T]
Tamb=25 °C L1
20 \\ \ ty?;)r.n values
\
\
NN
\ Ihfeil 2
0 Gum
lste l 2
0
102 103 f(MHz) 10%

Bg
(mA/V)

-50

circles of constant noise figure

7262667

LTTTTTT
f=500 MHz ]
IC=2mA -
VCE=1OV ™
Tamb =25 °C[]
[ 1]
N
- F=5dB
£ 4,5
| [/ N PN 4T
N +3,5
PEE
. == i S 25}
7] |
=
N=— Y
NN P4
N T e
|

50 Gg (mA/V) 100
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BFR92 “ H

Vecg =10V
Ic =14 mA
Tamb = 25 °C

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

Vecg =10V
Ig =14 mA
Tamb = 25 °C

Reverse transmission coefficient Stre

8 H H November 1972



BFR92

Ve =10V
I = 14 mA
Tamb = 25 °C

Output impedance derived from
output reflection coefficient sge
coordinates in ohm x 50

Veg =10V
Ic = 14 mA
Tamb = 25 °C
+@
180° \ 1|0 0°
-
150°
120° 60°
e 7262900
Forward transmission coefficient sg, 90°

November 1972 || ”






BFRO3

BFR9O3R
Y 3

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscillo-
scopes, spectrum analysers etc., The transistor features very low intermodulation distortion and high
power gain; thanks to its very high transition frequency, it also has excellent wideband properties and
low noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vepo  max. 15 V
Collector-emitter voltage (open base) Vecep max. 12V
Collector current (d.c.) ) Ic max. 35 mA
Total power dissipation up to Tamp = 60 °C Prot max. 180 mWw
Junction temperature Tj max. 150 ©C
Transition frequency at f = 500 MHz

lc=30mA; V=5V fr typ. 5 GHz |
Feedback capacitance at f= 1 MHz

Ic=2mA;Veg=5V; Tamb=26°C Cre typ. 0,8 pF
Noise figure at optimum source impedance

Ic=2mA; Vgg =5 V; f=500 MHz; Tymp = 25 °C F typ. 1,9 dB
Max. unilateral power gain (see page 3)

Ic=30mA; Veg =5 V; =500 MHz; Tamp =25 °C Gum typ. 16,5 dB

Intermodulation distortion at Tamp = 25 C
lc=30mA;Veg =5V, Ry =758; Vo =300 mV

flp+q-n = 493,25 MHz (see page 4) dim typ. —60 dB
MECHANICAL DATA g,g Dimensions in mm Marking code
Fig. 1 SOT-23. ,'9 BFRO3 = R1
o |
~a Y -+ 0,95 |- 3
(/A - i
s |H L HT :
1 1
* 143 2 5 7267165 1
)i 2001 : 12 21 -
{ min *
- BFRY3R = R4
L—T\ 3 R
0,85 7266908.1
~lo7s To43" !
! 12 | 0,37
0.8
7278181 2

See also Soldering recommendations.

-~
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BFR93

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

Voltages

Collector -base voltage (open emitter) VeBo
Collector -emitter voltage (open base) VCEO
Emitter -base voltage (open collector) VEBO
Current

Collector current (d.c.) Ic

Power dissipation

Total power dissipation up to Tymp = 60 °C
mounted on a ceramic substrate of

15 mm x 10 mm x 0,5 mm Piot
Temperatures
Storage temperature Tstg
Junction temperature Tj
THERMAL RESISTANCE

From. iunction to ambient
from junction ¢ ampient

mounted on a ceramic substrate of
15 mm x 10 mm x 0, 5 mm Rthj—a

in free air
il 1IYee air

max. 15
max. 12
max. 2,0
max. 35
max. 180
-65 to +150
max. 150
0, 50

mA

mWw

oc

°c

oC /mw

[\
«

November 1972



BFR93

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

Ig=0:Veg=10V Icego < 50 nA
D.C. current gain 1y

> 25

I~ = . =

c=30mA; Vecg =5V hrg typ. 50
Transition frequency at f = 500 MHz 1)

Ic=30mA; Ve =5V gy typ. 5 GHz
Collector capacitance at f = 1 MHz

Ig=1e=0;VCcB=10V Ce typ. 0,7 pF
Emitter capacitance at f = 1 MHz

ICZIC=O‘,VEB=0,5V Ce typ. 1,8 pF
Feedback capacitance at f = 1 MHz

Ic=2mA; Vog =5V; Tamp = 25 °C Cre typ. 0,8 pF
Noise figure at optimum source impedance 2)

Ig=2mA; Vgg =5 V; f =500 MHz; Tagmp = 25 °C F typ. 1,9 dB
Max. unilateral power gain (s assumed to be zero)

. |ste |?
GuM (@in dB) = 10 log
1- Isie |2)(1 - Isoelz)

Ic =30 mA; VCE =5 V; f =500 MHz; Tamb = 25 °C GuMm  typ. 16,5 dB
1) Measured under pulse conditions.
2y Crystal mounted in a BFR91 envelope.

December 1972 ” 3



BFR93 “

HHHH T

CHARACTERISTICS (continued)

Intermodulation distortion at T, = 25 °C

I =30 mA; Vop =5V; Ry =75 V.S, W.R. < 2

Vp = Vo = 300 mV at fp = 495, 25 MHz
Vq=Vo -6dB  atfq = 503,25 MHz
Vye=Vo -6dB  at f, = 505,25 MHz

Measured at f(p4q ~r) = 493,25 MHz dim typ.
Intermodulation test circuit:
+24LV
560.0.
L3
3300 1,2kQL
N - 2600
680pF
L2 é y 880pF L o750
680pF .
7500—} TUT.

160

7 7262678

L1 = 4 turns Cu wire (0, 35); winding pitch 1 mm; int.diam. 4 mm
L2 and L3 5 pH (code number: 3122 108 20150)

T)”Crystal mounted in a BFR91 envelope.

-60 dB 1)

November 1972



BFR23
o I7232674 1,1 ’ } [ l 172’627944
LT N NEERENEE
100 VEE=5V Igp=le=0
. Tj=250C o Cec Tj=25oC [
hpg (PF) |4 f=1MHz
\
\
75 0,9
\
50
e typ P
2
0,7 Y
- I~
25
0 0,5
0 10 20 1c (mA) 30 0 10 Vep(V) 20
6 77262671 8 7262793
i LT T
: T
HHH — 10=30mA
tr L fp £=500 MHz [T
. T \ L bt
(GHz) typ I (GHz) TJ—ZS oCc 1]
4 6
4
typ
n S
Z’
| .4
2 4 i
Ve =5V T n N
T £=500 MHz [
1 ]I T)-:ZS oC h* i B f
N T EEEEAN !
0 Tl 2 RN ! L
0 20 Ic (mA) 40 0 10 Veg (V) 20

w
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BFR93

10 7262799
F
(dB) - VCE = 5V
Ic=2mA T
- L
Zg=opt.
7.5 P ]
Tamp =25 °C
5 //
/ -
typ
2,5 =
I
0
1071 1 f (GHz) 10
1 7262675
5 TTTT I
HEEN REENEN
VCE=5V -
F £=500 MHz
(dB) Zg =optimum [ ]
—1 Tamb=25 OC 1
10
5
_ typ44-—to =11
-
0 |
0 10 20 30 Ig (mA) 40

6 &7, November 1972



BFR93

) circles of constant noise figure
7262672 7262666

30
gain versus frequency Bg [TTTTTT
\ LTI (marvy £=500MHz ||
L Ic=2mA -
@B o\ ) Ve =5V 50 s =5v M
= - CE ]
\ Ic=30mA B 0o
L \\ \ T =25 OC amb= C]
\ amb ™ R s oy s s
20 \ typ. values : <L F=4,5d;B
N L~
- > -
— \ e \\/ N :;i__
\ — i ]
X 2,57
MY 2 0 Hf " 257
|hre | 4 NP 1,97
\ 1 T
10 \NtGUM NN 7 ]
|Sfe |2 S~ )4
\.‘ o //
N Pl
-50 - :
N -
| |
|
0 ll L i !
102 103 f(MHz) 104 0 50 Gg(mA/V) 100
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BFR93

VcE =5V
Ic = 30 mA
Tamb = 25 °C

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

7267030

VR =5V

IC=30mA
=925 9,

Tamb 25 °C

180°

Reverse transmission coefficient Sre

— 7267031
q0°

8 December 972



Veg=5V
Ig = 30 mA
Tamb = 25 °C

Output impedance derived from 7267029

output reflection coefficient sge 1
coordinates in ohm x 50

Ve =5V
Ic =30 mA
y = 0
Famb- 25 °C

180°

Forward transmission coefficient sfe 7267028

December 1972 “ i || 9
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BFs17
BFSI7R

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope. It is intended for a wide range of v.h.f. and u.h.f.
applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value)

Collector-emitter voliage (open base)

Collector current (peak value)

Total power dissipation up to Tamp = 25 oC

Junction temperature

D.C. current gain
Ic=2mA; V=1V

Transition frequency

Ig =25 mA; Vep=5bV; f =500 MiHz

Noise figure

Ic=2mA; Vg =5 V; Rg = 50 2; f = 500 MHz

VCROM
VGEO
fom
P'[O't

max. 25 V
max. 5V
max. 50 mA
max. 200 mw
max. 150 OC
20 to 150
typ. 1,3 GHz
typ. 4,5 dB

MECHANICAL DATA
Fig. 1 SOT-23.

Dimensions in mm

2,9

2,8

-~ 1,9 —n—.

~. 0.1 | 0,95 ’--a—-

w )

21T

* I
- |*?;,?r1
\
~(055
~ 0 =

See also Soldering recommendations.

|

t 13 25

~ 1,2 21

| 1
3]

L v
_bl l_‘_ 7Z66908.1
0,43

0,37

Miarking code

BFS17 = E1
3
2
12671465 q
BFS17R = E4
3

7278181

N

January 1978



BFS17

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

Voltages

Collector -base voltage (open emitter; peak value) Vcpowm

Collector -emitter voltage (open base)

Ic = 10 mA VcEo
Emitter -base voltage (open collector) VEBO
Currents
Collector current (d.c.) e
Collector current (peak value) IcMm

Power dissipation

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

max, 25V

max., 15 V

max. 2.5V

max. 25 mA

max. 50 mA

7mm x 5 mm x 0.5 mm Piot max. 200 mW
Temperatures
Storage temperature Tstg -65to +150 ©°C
Junction temperature Tj max. 150 ©C
THERMAL RESISTANCE
From junction to ambient

mounted on a ceramic substrate of

7mm x 5 mm x 0.5 mm Rth j-a 0.62 °C/mw
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current

Ig=0;Vgp=10V IcBO < 10 nA

I =0; Vgp=10V; Tj =100 °C Ico < 10 wA
D.C. current gain

Ic= 2mA;Veg =1V hgpgp 20 to 150

Ic =25mA; Vgg =1V hgpg > 20

December 1972



BFS17

CHARACTERISTICS (continued)

Transition frequency

n

Ic= 2mA; VCg = 5 V; f = 500 MHz

Ic = 25 mA; Vog = 5 V; f = 500 MHz

Collector capacitance at f = 1 MHz

IE:Ie=0;VCB=1OV

Emitter capacitance at f = 1 MHz

Ic=1.=0; VEg = 0.5V

Feedback capacitance at f = 1 MHz

IC:2n1A;VCE:SV

Noise figure

ICZQmA;VCE:SV
= 500 MHz; Rg = 50 @

Intermodulation distortion

Tj = 25 OC unless otherwise specified

fr typ. 1.0 GHz
TT typ. 1.3 GHz

Cre typ. 0.65 pF

F typ. 4.5 dBl)

Ic = 10 mA; VG = 6 V3 RY, = 37.5 2 Tamb =25°C

Vi, = 100 mV at fp = 183 MHz
Vo = 100 mV at fq = 200 MHz
measured at f(Zq -p)° 217 MHz

1y crystal mounted in a BFY90 envelope.

diy  typ. -45 dB

February 1969 l



7210164

BFS17

100

February 1969
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BFS17

3 7210169
Vcg =5V
§ f =500MHZ
T T =25°C
(GHz)
2
-
Styp
I/A ~ |
1 N
'/ AY
>
]
o)
(0] 10 Ic (mA) 100
60 7210167 . 7210166
V=1V I Ig=Ig=0 H- -
I T =25°C FHHE =1MHz H ]
¢ " 2 T =25°C ! :
(mA) typ 1 c :
F |
! (p T
]
40 f 15 +
| ;
] [
I
1 |
j e LLityp T
20 f yp
05
/ |
|
|
4 T
0 0 i
500 700  Vgg (mV) 900 0 10 20 Veg(V) 30
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BFS17
7210171
crystal mounted in a BFY90 envelope VCE =5V
Ic =2mA
20 Zg =optimum
F T =25°C
(dB)
15
\
A\
AN
\
10
5 N
X typ
0(').001 001 01 1 10 100 f (MHz) 1000
15 7210163 10 72101681
crystal mounted in a BFY90 Veg =10V
envelope I
Vop =5V ¢80 F
Fols (nA) typ
(dB) =500MHz,
Rg =504) /
T =25°C 1 /
10
/
ll/
- /
e typH 01 /.
e = i
pr—— b1
e [+ 4
5 = /
0.01 /
| |
00 10 Icma) 20 0'00'0 50 100 T;(°C) 150
6 ” December 1972



BFS18R
BFS19.R

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a microminiature plastic envelope. They are intended for general purpose and h.f.

applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vepo ~ max. 30 \%
Collector-emitter voltage (open base) VCEQ  max. 20 Y,
Collector current (d.c.) Ic max. 30 mA
Total power dissipation up to Tymp =25 °C Piot max. 200 mw
Junction temperature Tj max. 150 oc
D.C. current gain BFS18 ! BFS19
Ic=1mA;Vgg=10V hEE 35to 125 | 65 to 225
Transition frequency at f = 100 MHz
lc=1mA;Vcg=10V fr typ. 200 260 MHz
Noise figure at f = 100 MHz
Ic=1mA; Vcg=10V; Gg =10 mQ"’ F typ. 4 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS18 =F1
BFS19 = F2
28
2,8 3
- 1,9 —
0,1 ‘ 2
~a Y -+ 0,95 |«
i /Aa ' |
7267145
v A IR I |
4 ' ! 4
0.01 1.3 25 BFS18R = F4
I [T ' 12 21 BFS19R=F5
| min i
= 3
\ i
0,85 l 7266908.1 1
— g):g P 0,37 7278181 2

See also Soldering recommendations.
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BFS18

BFS19

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

Voltages
Collector -base voltage (open emitter) VeBO max. 30 V
Collector-emitter voltage (open base)

Ic = 2 mA VcEo max. 20V
Emitter-base voltage (open collector) VEBO max. 5 Vv
Currents
Collector current (d.c.) Ic max. 30 mA
Colector current (peak value) IcMm max. 30 mA
Power dissipation
Total power dissipation up to Tamp = 25 ©C

mounted on a ceramic substrate of .

7mm X 5 mm x 0.5 mm Prot max. 200 mW
Temperatures
Storage temperature Tgt -65 to +150 °C
Junction temperature [‘J € max. 150 °c
THERMAL RESISTANCE
From junction to ambient

mounted on a ceramic substrate of

7mm x5 mm x 0.5 mm Rth j-a = 0.62 ©°C/mWw
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current

Ig = 0; Vgp = 20 V Icgo < 100 nA

Ig = 03 Vg = 20 V; Ty = 100 °C IcRo < 10 uA

:Em“ Base-emitter voltage
= Ic=1mA; Veg =10V VBE 0.65t0 0.74 V
I [
“ December 1972



BFS18

BFS19
CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
D.C. current gain BFS18 | BFS19

Ic=1maA; Ve =10V hFE 35t0125| 65 to 225
Transition frequency at f = 100 MHz

I[c=1mA; Veg =10V f typ. 200 | 260 MHz
Collector capacitance at f = 1 MHz

Igp=le=0; Vgp=10V Ce typ. 1 pF
Feedback capacitance at £ = 1 MHz

Ic=1mA; Vag = 10V Cre typ. 0.85 pF
Noise figure

Ic=1mA; Vg =10V

Gs = 10 mQ™*; £ = 100 MHz F typ. 4 dB 1)
1) Crystal mounted in a BF115 envelope.
February 1969 | “ 3




BFS18

BFS19
Typical behaviour of collector current versus collector-emitter voltage
7210176 7210175
60 [Tj=25°C 60 [ITj=25°C T
. L]
(mA) (mA) L
40 4 40 u
u N Q\fv EEEEE
EEERpCIRT ACH PRURN ot ! n
GO 05T 08T b P 03—
Pl 1 ot A P |
' 03m N
4 ;// = i i !Ai [/ RN o,lmA_l‘
— I ————
20+ 02mAl 20l - ]
/74 ~ | .
y T 01mA
Z 01mA] i
4 I
/ *r
T !
0 (11 i 1 0 [
0 T Vg (V) 2 0 0 Veg (V) 20
7210174
typical values]
Vee=10V
200 T =25°C
i —
BFS19
150 ~T —
7z
2
100 = BFS8
P
L
| — =
1
1
oL -
0.1 i , 10 Ic (mA) 100

4 l ‘ I l February 1969



BFS18

BFS19
7210179
O wE=ov 1
1 i T =25°C T
C ] |
(mA) 1 |
T; 1
40
Tty T
I
20
[
v
o L
500 700  Vgg(mV) 900
7210173
600 typical values
Vce=10V
f
T - £ =100MHz
(MHz) T =25°C
400
BFS19
1T
S =
BFS18 AN =
- — T =
200 AN -
A A
A
//
1
0 [ ll
01 1 10 Ic (mA) 100
Februarv 1969 ” “ 5



BFSI8
BFS19
615 ’ 7210172
crystal mounted in a BF 115 envelope (——
F [Bg Ic =1mA Gg
K /
=] j - T
(M) 7
Ly
¥,
4110 7 BS
’] 4
Iy
/A
w ¥
/
A
ia
215 /"A p
A i
> typ ] //
] -
HERE o-p"t-_- ot
0 opt =
O.(T‘ 1 10 100 f (MHz) 1000
7210177 72101781
; IE=Ie = I 100 VCB=20V
i f =1MHz
2 = 2o s :
Cer | tyef]
i
(pF)*Ti 10 /
15 7
A
1 /
= ’ e
— - /
s T 01
00 10 20 Veg (V)30 0'010 50 100 Tj (°C) 150
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BFS20
BFS20R

SILICON PLANAR EPITAX!AL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope. It has a very low feedback capacitance and is
intended for i.f. and v.h.f. applications in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 30V
Collector-emitter voltage (open base) Veeo max. 20V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation ip to Tamp = 25 °C Piot max. 200 mW
Junction temperature Ti max. 150 ©C
D.C. current gain
|C=7mA;VCE=10V hgg > 40
Transition frequency at f = 100 MHz
Ilc=5mA;Vcg = 5V T typ. 450 MHz
Feedback capacitance at f =1 MHz )
lc=1mA;Vgg =10V Cre typ. 350 fF
MFECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFS20 = G1
3
-~ %;2 —_—
< 1,9 —& 2
o | | ‘@l

* //‘ 7267145

v . ! N 1
05 M ;e T

Z
=il

— 8:?2 —a—|0’4:|34— 7266908.1 7278181 2
wl 12 e 0,37
0,8

See also Soldering recommendations.

? I i | 4 i BFS20R = G4
1,3 25 <
o001 ' 1.2 21 3
l min % 11

—
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BFS20

i

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

Voltages
Collector -base voltage (open emitter) VRO max. 30 V
Collector-emitter voltage (open base)

Ic=2mA VCEO max. 20 VvV
Emitter-base voltage (open collector) VEBO max. 4 Vv
Currents
Collector current (d.c.) Ic max. 25 mA
Collector current (peak value) IcM max. 25 mA

Power dissipation,

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

7mm x 5 mm x 0.5 mm Piot max. 200 mW
Temperatures
Storage temperature TStg -65to0 +150 °C
Junction temperature T; max. 150 ©°C
THERMAL RESISTANCE
From junction to ambient

mounted on aceramic substrate of

7mmx 5 mmx 0.5 mmm Rth j-a = 0.62 °C/mw

2 December 1972



BFS20

CHARACTERISTICS

Collector cut-off current

Ig=0; Vgg=20V

Ig = 0; Vg = 20 V; Tj = 100 °C

Base-emitter voltage

IC:7mA;VCE310V

D.C. current gain

Ic=7mA; VCE = 10V

Transition frequency at f =100 MHz

IC = 5 mA; VCE =10V

Collector capacitance at f

Ig=1g=0;, Vgg = 10 V

Feedback capacitance at f

IC:ImA,VCE:lOV

1 MHz

1 MHz

T; = 25 0C unless otherwise specified

J

IcBO
Ico

VBE

fr

Cre

typ.

typ.

typ.

typ.

100
10

740
900

40
85

275
4350

350

nA
MA

mV
mV

MHz
MHz

pF

fF

February 1969 ”
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BFT25
BFT25R

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope, primarily intended for use in u.h.f. low power
amplifiers in thick and thin-film circuits, such as in pocket phones, paging systems, etc. The transistor
features low current consumption (100 A — 1 mA); thanks to its high transition frequency, it also

has excellent wideband properties and low noise up to high frequencies.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (d.c.)

Total power dissipation up to Tamp = 135 °C

Junction temperature

Transition frequency at f = 500 MHz

lc=1mA;Vcg=1V

Feedback capacitance at f= 1 MHz

Ic=1mA; Veg=1V; Tamp=25°C

Noise figure at optimum source impedance
Ic=1mA; Vgg = 1V; =500 MHz; Tamp =25 °C

Max. unilateral power gain (see page 3)
Ic=1mA;Vgg =1V, f=500MHz; Tymp =25°C

max.

typ.

typ.

8V

5V
2,5 mA
30 mw
150 °C

2,3 GHz
0,45 pF
3,8 dB

18 dB

MECHANICAL DATA
Fig. 1 SOT-23.

}
0,01
—] - .
l min
0,85
0,75
1,2
- 0,8 -

Dimensions in mm

29

2.8

See also So/dering recommendations.

' |
1.3 25
1,2 21
* l
7266908.1

Marking code

BFT25=V1
3
2
7267145 1
BFT25R =V4
<
3
1
7278181 2

January 1978



BFT25

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

Voltages
Collector-base voltage (open emitter) VeBo max. 8 A
Collector-emitter voltage (open base) VeEO max. 5 A%
Emitter-base voltage (open collector) VEBO max. 2 Vv
Currents
Collector current (d.c.) ife} max. 2,5 mA
Collector current (peak value; f > 1 MHz) Iecm max. 5,0 mA
Power dissipation
Total power dissipation up to Typp = 135 °C

mounted on a ceramic substrate of .

15 mm x 10 mm x 0,5 mm Ptot max. 30 mW
Temperatures
Storage temperature Tstg -65 to +150 oC
Junction temperature Tj max. 150  °C.
THERMAL RESISTANCE
From junction to ambient in free air

mounted on a ceramic substrate of

15 mm x 10 mm x 0,5 mm Rth i-a = 0,5 oC/mwW

2 H June 1973



BFT25

CHARACTERISTICS

Collector cut-off current

Ig=0;:Vgg=35V

D.C. current gain 1)

Ic= 10pA; Vep =1V

i

Ic= I1mA;Vgg=1V

Saturation voltages

Ic= 10pA ;Ig= 1pA

Ic= 1mA;lg=01mA

Transition frequency at.f = 500 MHz 1)

Ic= ImA; V=1V

Collector capacitance at f = 1 MHz

Ig=1leg=0;Vcp=0,5V

Emitter capacitance at f = 1 MHz

Ic=1c=0; VEB=0

Feedback capacitance at f = 1 MHz

Ic= 1mA:Veg =1V Tamp = 25 °C

Noise figure at optimum source impedance
Ic=0,1 mA; Vcg =1 V:if =500 MHz; Tamb = 25 °C
Ic= 1mA:; Vg =1V:f=500 MHz;: Tamb = 25 °C

Max. unilateral power gain (spe assumed to be zero)
| Ste | 2
a- lsielz)(l ‘Isoe{z)
Ic= 1mA;Veg=1V:f=200 MHz; Tagmb = 25 ?C

Gym (in dB) = 10 log

Ic= 1mA:;Veg =1V:f=500 MHz: Tamp = 25 °C
Ic= 1mA; Vg =1V:f =800 MHz: Tamp = 25 °C

1y Measured under pulse conditions.

IcBO

hFE

hrg

VCEsat
VBEsat

VCEsat
VBEsat

fT

GuM
GuMm
GuM

<

v

typ.

typ.

A

A

typ.
typ.

typ.
typ.
typ.

50

20
-30

20
40

200
750
175
900

0,6

0,5

0,45

5,5
3,8

Tj = 25 OC unless otherwise specified

nA

mV
mV

mV
mV

GHz
GHz

pF

pF

pF

dB
dB

dB
dB
dB

Tenna 1072 1'



BFT25
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BFT25

7267614

0,6

INREN
T
. =95 O |-
Ce Tj=25°C [
e Ig=le=0 [ ]
®F) f=1MHz
0,4
typ
| —
0,2 H+
.
|
0 [
0 5 VCB (V) 10
7267352
1
0 VCE:].V
F | £=500 MHz
(dB) Zg=optimum
Toamp =25 °C
7,5
' N ~ RN
X // |
N
5 \\ //
\\ typ L
2,5
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BFT25 I

Veg=1V
Ic=1mA
Tamb = 25 0C

Input impedance derived from
input reflection coefficient sje
coordinates in ohm x 50

7267654

Veg=1V
Ic =1mA

Tamb = 25 °C

. gy o
Reverse transmission coefficient sre 120

7267655

90°

6 | ' “ June 1973



V=1V
Ic=1mA
Tamb = 25 °C

Output impedance derived from
output reflection coefficient spe
coordinates in ohm x 50

Veg=1V
Ic =1 mA
Tamb = 25 °C

7267656

Forward transmission coefficient sfe 120°

90°

7267657

. [






BFT46

N-CHANNEL SILICON FET

N-channel silicon epitaxial planar junction field-effect transistor in a microminiature plastic envelope.
The transistor is intended for low level general purpose amplifiers in thick and thin-film circuits.

QUICK REFERENCE DATA

Drain-source voltage tVps max. 25 V
Gate-source voltage (open drain) -VGso max. 25 V
Total power dissipation up to Tamp = 25 °C Piot : max. 200 mW
Drain current
= . - > 0,2 mA
Vps=10V;Vgs=0 Ipss < 15 mA
Transfer admittance (common source)
Ip=0,2mA;Vpg=10V;f=1kHz lysg! > 0,5 mA/V
Equivalent noise voltage
Vps= 10V; Ip =200 uA; B = 0,6 to 100 Hz Vn < 0,5 uv
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFT46 = M3
29
2,8
- 19 — 2
01 |
~a Y —-( 0,95 |=
V Ve ; L 3 @
0.5 {J m ! | 2 m T 7267144 1
+ ! T
1.3 25
;<001 . 1,2 21
min
| i
\ [l
0,85 7266908.1
-(832 gt
=l 12 o 0,37
0,8

See also Soldering recommendations.
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BFT46

1HH

RATINGS

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

Drain-source voltage

Drain-gate voltage (open source)

Gate-source voltage (open drain)

Drain current

Gate current :

Total power dissipation up to Tgmp =25 °C *
Storage temperature

Junction temperature

THERMAL RESISTANCE
from junction to ambient *

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Gate cut-off current
-Vgg=10V;Vpg=0

Drain current **
Vpg=10V;Vgg=0

Gate-source voltage
Ip=50u1A; Vpg=10V

Gate-source cut-off voltage
Ip=05nA; Vpg=10V
Y parameters at f = 1 kHz;
Vps=10V;Vgg=0; Tamp =25 °C
Transfer admittance
Output admittance
Vpsg = 10V; I = 200 nA;
Transfer admittance
Output admittance
Input capacitance at f = 1 MHz;
Vps=10V;Vgg=0; Tamp =25°C
Feedback capacitance at f = 1 MHz;
Vps=10V;Vgs=0; Tamp =25°C
Equivalent noise voltage
Vps =10 V; Ip = 200 uA; Tamp = 25 °C
B=10,6 to 100 Hz

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

** Measured under pulse conditions.

*Vps
VDGO
~-VGSso
D

lg
Ptot
Tstg

Tj

Rthj-a

-lGss
Ipss
-VGs

-V(P)GS

lstI
lyosl

lyssl
lyc)sl

max. 25
max. 25
max. 25
max. 10
max. 5
max. 200
-65 to +150
max. 150
= 0,62
< 0,2
> 0,2
< 1,5
> 0,1
< 1,0
< 1,2
> 1,0
< 10
> 0,5
< 5
< 5
< 1,5
< 0,5

\%
\%
\%
mA
mA
mW
oc
oc

oC/mwW

nA

mA
mA

mA/V
uA/NV

mA/V
uANV

pF

pF

uVv
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N-channel silicon FET BFT46

7278216
1,5
Vi
y
| VA
D L4
(mA) #
/
1 y
ya
'Y
V4
4 ~VGs=
max
oV
P4 =
y
/ A
0.5 4 4 y.
7 /i =191V
/i i
4
typ I 02V
A i i [
| I' 1T
" v min ¥ 17 - 0,3V
A 7 ARV 1 \/
0 Ed = PN 04V
0 10 20
i _VGS (V) 0'5 VDS (V)
Fig. 2 Typical values. Vpg=10V; Tj=25 oC.
7778214 7277642
I
1 1,25
I -V(P)GS
(mA) atlp=05nA
~Vgg=0V ] (V) L]
0,75 1
— s il //
- ]
0,1V typ
e /4/
[
05 e WA 075 7
et //
LT T )4
A 03V
|
0,25 > F= 0,5 4
Pod
0 0,25 -
Ipss (MA) at Vgg=0
Fig. 3 Typical values. Vpg =10 V. Fig. 4 Correlation between —V(p)Gs and Ipgs.

Vpg =10 V; Tj = 25 °C.
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BFT46

HIHT

|yfs|
(mA/V)

103

[Yos|
(LA/V)

102

7277641

T
t
Y,p//
/
/|
//
0,25 0,5 0,75
Fig. 5.
7277638
\
Ay
\&/p
10 0 30
Vpg (V)
Fig. 7.

7277640
4 /
[Yos| /
(uA/V) .
/
3 A
/ typ
/
2
/
/
|
1 /
o |
0 0,25 0,5 0,75
Ip (mA)
Fig. 6.

Fig. 5 lygsl versus Ip.
Vps = 10V; f=1kHz; Tamp = 25 °C.

Fig. 6 lygsl versus Ip.
Vps=10V;f=1kHz; Tamp = 25 °C.

Fig. 7 lyggsl versus Vpg.
Ip =04 mA; f=1kHz; Tymp = 25 OC.
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N-channel silicon FET

BFT46

6 7278213
Cis
(pF)
4
\\
N
\‘
T~
N
—
A
2
0
0 2 —VGs(V) 4
Fig. 8.
10 7277639
lGss
(nA) //
‘I /
]l
4
typ
1077
II
4
1072 .
A
4
1072 00 150
50 1
0 Tj (°c)
Fig. 10.

1'5 7278215
CTS
(pF)
1
05
0

0 2 _vgglv) 4

Fig. 9.

Fig. 8 Typical values.
Vpg =10V, Tamp = 25 °C.

Fig. 9 Typical values.
Vps=10V, Tamp = 25 °C.

Fig. 10 lggg versus Tj.
-Vgss = 10 V; Vpg=0.

March 1978



BFT46

7277644

102

]| typ

10 102 103 10% 10° 108 gy 107
Fig. 11 Vpg=10V; Ip=0,2 mA; Tymp = 25 OC.

7277643

in
fA
V Hz

103

typ; =

10 102 103 104 10° 108 ¢ (hy) 107
Fig. 12 Vpg = 10 V; Ip = 0,2 mA; Tamp, = 25 °C.
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BFT92
BFT92R

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems,

oscilloscopes, spectrum analysers, etc.

The transistor features low intermodulation distortion and high power gain; thanks to its very high
transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

This type is complementary to BFR92.

QUICK REFERENCE DATA

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

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

Transition frequency at f = 500 MHz
-lg=14mA;-Veg=10V

Feedback capacitance at f = 1 MHz
-lc=2mA;-Vce=10V; Tgmp=25°C

Noise figure at optimum source impedance
-lc=2mA;-Vgg = 10 V; f = 500 MHz; Tymp = 256 °C

Max. unilateral power gain (see page 3)
~Ic=14mA; -Vcg = 10 V; f =500 MHz; Tamp = 26 °C

Intermodulation distortion at Tamp = 25 °C
~-lc=14mA;-Veg=10V; R =75Q;Vy =150 mV
f(p +q-r= 493,25 MHz (see page 3)

max. 20 V
max 15 V
max. 25 mA
max. 180 mW
max. 150 °C
typ. 5 GHz
typ. 0,7 pF
typ. 2,7 dB
typ. 18 dB

typ. -60 dB

MECHANICAL DATA Dimensions in mm
. 2,9
Fig. 1 SOT-23. 2,8

- 1,9 ———w

- 01 | 0,95 |-
{ /™ '

—

0;5 rJ [:p 1 ; :
0,01 l

-

min

A==
N\ 3

7Z66908.1

Marking code

BFT92 = W1
3

7267146

BFT92R = W4
3

7278182
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BFT92
BFT92R

RATINGS

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

Collector-base voltage (open emitter) -Vecgo max. 20 V
Collector-emitter voltage (open base) -Vcep max. 15 V
Emitter-base voltage (open collector) -VEBp max. 2,0V
Collector current (d.c.) -lg max. 25 mA
Collector current (peak value; f > 1 MHz) -lcm max. 35 mA

Total power dissipation up to Tamp = 60 °C
mounted on a ceramic substrate of

15 mm x 10 mm x 0,5 mm Piot max. 180 mW
Storage temperature Tstg -65 to +150 °C
Junction temperature Tj max. 150 ©C

THERMAL RESISTANCE
From junction to ambient in free air

mounted on a ceramic substrate of

15 mm x 10 mm x 0,5 mm Rthj-a = 0,5 °C/mw
CHARACTERISTICS

TJ- = 25 OC unless otherwise specified

Collector cut-off current

lg=0;-Veg=10V -lcgo < 50 nA
D.C. current gain *
> 20
-lc=14mA;-Veg=10V
C m CE , hrE typ. 50
Transition frequency at f = 500 MHz *
-lg=14mA;-Vcg=10V fr typ. 5 GHz
Collector capacitance at f = 1 MHz
lg=1g=0;-Vcg=10V Cec typ. 0,75 pF
Emitter capacitance at f= 1 MHz .
Ic=1c=0;-VEg=05V Ce typ. 08 pF

* Measured under pulse conditions.
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Silicon planar epitaxial transistor BF T92
BFT92R

CHARACTERISTICS (continued)

Tamb = 25°C
Feedback capacitance at f= 1 MHz

~lc=2mA;-Veg =10V Cre typ. 0,7 pF
Noise figure at optimum source impedance *

-lg=2mA;-Vcg = 10 V; f= 500 MHz F typ. 2,7 dB
Max. unilateral power gain (s assumed to be zero)

|Sfe|2

(1 = lsjel?) (1 —Isgel®)

-lg=14 mA; -V¢cg =10 V; f = 500 MHz Gum typ. 18 dB
Intermodulation distortion *

-Ic=14mA;-Vcg=10V; R =75 Q; VSWR <2

Vp = Vo =150 mV at f, = 495,25 MHz

Vq =V,-6dB at fq = 503,25 MHz

Vi =V,-6dB at f, = 505,25 MHz

Measured at f(p + q - ) = 493,25 MHz dim typ. -60 dB

Gymlin dB) = 10 log

16 Q

A} 7274448

Fig. 2 Intermodulation test circuit.

L1 =4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm.
L2 = L3 =5 uH (catalogue number: 3122 108 20150). ’

* Crystal mounted in SOT-37 envelope.
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BFT92

BFT92R
7277657 1 7277671
100 Ce
(pF) [N
75, 08
\\WD
—
——
50 —
0,6
25
0 0,4
0 10 20 30 0 10 ~Vgg (V) 20

—lc (mA)

Fig. 3-Vgg = 10 V; Tj = 25 °C.
7277672

[T
u
typ

0
0 20 ~lc (mA) 40

Fig.4 Ig=1g=0;T;=250C; f=1MHz.

Fig. 5 -Vgg = 10 V; f = 500 MHz; Tj=250cC.
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Silicon planar epitaxial transistor BFT92

BFT92R
10 72627714
F
—~Vee=10v | ]
el ~Ig=2mA
Zg=opt. BE
7,5 Tampb=25°C [ ]
/
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A
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Fig. 6.
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typ - I
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Fig. 7.
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BFT93
BFT93R

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscillo-
scopes, spectrum analysers, etc.

The transistor features low intermodulation distortion and high power gain; thanks to its very high
transition frequency, it also has excellent wideband properties and low noise up to high frequencies.

This type is complementary to BFR93.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (d.c.)

Total power dissipation up to Tamp = 60 °C

Junction temperature

Transition frequency at f = 500 MHz

-lc=30mA;-Vgg=5V

Feedback capacitance at f= 1 MHz

-lg=2mA; -V =5V; Tamb = 25 oC

Noise figure at optimum source impedance
-lc=2mA;-Vgg =5V, =500 MHz; Tamp = 25 °C F

Max. unilateral power gain (see page 3)

-1 =30 mA; -Vcg = 5 V; f = 500 MHz; Tamp = 26 °C

intermodulation distortion at Tamp = 25 °C
-lc=30mA; V=5V, R =75 8; V5 =300mV
flp + q-r= 493,25 MHz (see page 3)

max i2 vV
max. 35 mA
max. 180 mW
max. 150 °C
typ. 5 GHz
typ. 1,0 pF
typ. 2,4 dB
typ. 16,56 dB
typ. -60 dB

MECHANICAL DATA

Fig. 1 SOT-23.
0,1
0
/A
0,5
*0,01
“’l min
T
0,85
10,75
— 1'2 -
0,8

Dimensions in mm

29

l

2,8

- 1,9

0,95 |=

—_—

I

R

—

3

s[1]

be3
0,37

7266908.1
<t

Marking code

BFT93 = X1
3
2
7267146 1
BFTO3R = X4
3

7278182
2
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BFTO3
BFTO3R

RATINGS

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

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

Collector current (d.c.)

Collector current (peak value; f > 1 MHz)
Total power dissipation up to Tamp = 60 °C

mounted on a ceramic substrate of
15 mm x 10 mm x 0,5 mm

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
mounted on a ceramic substrate of
15 mm x 10 mm x 0,5 mm

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector cut-off current
Ig=0,-Vgg=5V

D.C. current gain *
-Ic=30mA;-Vcg=5V

Transition frequency at f = 500 MHz *
-lc=30mA;-Veg=5V

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

Emitter capacitance at f = 1 MHz
Ic=1c=0;-VEg=05V

* Measured under pulse conditions.

-Vcgo max. 15
-Vcep max. 12
-VEpo max. 2,0
-lg max. 35
-lem max. 50
Piot max. 180
Tstg -65 to +150
Tj max. 150
Rthj-a 0,5
-lcgo < 50
h > 20

FE typ. 50
fr typ. 5
Ce typ. 0,95
Ce typ. 1,8

\Y
Vv
\Y
mA
mA

mW
oC
oC

OC/mW

nA

GHz
pF

pF
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Silicon planar epitaxial transistor ' BFT93

BFT93R

CHARACTERISTICS (continued)

Tamb = 25 °C
Feedback capacitance at f = 1 MHz
-lc=2mA;-Vgg=5V Cre typ. 1,0 pF

Noise figure at optimum source impedance *
-lc=2mA; -Vcg =5V, f=500 MHz F typ. 2,4 dB

Max. unilateral power gain (s;e assumed to be zero)
lsfep

(1- |5ie]2) (1- |Soe|2)

-lc=30mA; -Vcg =5 V,; f= 500 MHz Gum typ. 16,5 dB
Intermodulation distortion *

-lg=30mA;-Vcg=5V; R =75Q; VSWR <2

Vp = Vo =300mV at fj, = 495,25 MHz

Vq=Vo-6dB at {4 = 503,25 MHz

Vy =V,-6dB at f, = 505,25 MHz

Measured at f(p 4+ g — r) = 493,25 MHz dim typ. -60 dB

Gymlin dB) = 10 log

—24vV

7274449

Fig. 2 Intermodulation test circuit.

L1 = 4 turns Cu wire (0,35); winding pitch 1 mm; int. dia. 4 mm.
L2 and L3 = 5 uH (catalogue number: 3122 108 20150).

* Crystal mounted in SOT-37 envelope.
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BFTO3

BFTS3R
60 7277658 15 7277659
C
h Cc
FE
(pF)
\
40 1,0
5
N ]
20 0,5
0 0
0] 20 ”'C(mA) 40 0 10, -VeB (v) 20
Fig. 3 -VCE=5V;Tj=2SOC. Fig. 4 lg= |e=O;TJ-=25 0C; f=1MHz.
7277673
6 T
1
T
t
fr yp
(GHZ) P
vd
4
y
4
4
J— 7
poe /
i 2
0
0 20 —lc (mA) 40

Fig. 5 Vg =5 V; Tj = 25 °C; f = 500 MHz.
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Silicon planar epitaxial transistor ' B FT93

BFTO93R
10 7262798A
F
“IC =2 mA
Zg=opt. Bl
7,5 =2 O, 1
Tomb=25 °C
5 //
/ a
tyo
2,5 | 1A
-
0
1071 1 f (GHz) 10
Fig. 6.
15 ‘ J l { T l ] l7ZI52675A
. LT
1 -VCE=5V Ll
F L f=500 MHz T
(dB) i . L Zg=opt. [
Tamp =25 °C]
10
5
typ et ]
0
0 10 20 30 -Ic (mA) 40
Fig. 7.
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DEVELOPMENT SAMPLE DATA

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

BRY61

PROGRAMMABLE UNIJUNCTION TRANSISTOR

Planar p-n-p-n trigger device in a microminiature plastic envelope intended for applications in thick and

thin-film circuits. It is intended for use in switching applications such as motor control, oscillators,

relay replacement, timers, pulse shaper, trigger device etc.

QUICK REFERENCE DATA

Gate-anode voltage
Anode current (d.c.) up to Tgage = 85 °C
Junction temperature

Peak point current
Vg=10V; Rg = 10 k2

Valley point current
Vg=10V;Rg=10kQ

Vga max. 70 Vv

A max. 250 mA
T max. 150 °C
Ip < 5 uA
ly > 30 uA

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23.
2,9
2,8
- 19 _>‘
01 | 095 |= |
i Vas ' 4
s 7 | HT
Fr ' ' ]
1,3 25
—|j001 : 12 21
' min {
=
\ 3] |
_10,85 AI ;1 !A 7266908.1
]075 T 0,43
~l 12 | 0,37

See also So/dering Recommendations.

Marking code
BRY61 = Ab

2

1 7267151
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BRY61

Il
J1if

RATINGS

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

Gate-anode voltage
Anode current (d.c.) up to Tymp = 25 °C
Anode current (d.c.) up to Tgage = 85 °C

Repetitive peak anode current
t=10us; 6 =0,01

Non-repetitive peak anode current
t= 10 us; Tj =150°¢C

Rate of rise of anode current
uptola=25A

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air mounted on a ceramic

substrate of 15 mm x 10 mm x 0,5 mm
CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified
Peak point current
Vg=10V; Rg = 10 k&2
Vg=10V; Rg=1MQ
Valley point current (see also Figs 3 and 4)
Vg=10V; Rg =10k
Vg=10V; Rg=1MQ
Offset voltage
in=0

Rthj-a

Voffset

7261195

Toao Ip

Fig. 2 See also Fig. 12.

in Ia

max. 70 V
max. 175 mA
max. 250 mA
max. 2,6 A
max. 3 A

max. 20 Alus

-65to +150 °C

max. 150 °C
= 0,50 °C/mw
< 5 uA
< 1 uA
> 30 uA
< 50 pA
= Vp— VSV \%
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Programmable unijunction transistor BRY61

DEVELOPMENT SAMPLE DATA

+Vg=40V
o

5k0

)
‘D
+ ¥y
100uF E2 C R1

T saws | r]7go (%

100k 10kQ

Rg(1%)

[ }oVs
10kQ 200 — TUL

(1%)

.0~ 7261203
%/

Fig. 3 Practical test circuit.

Notes
Remove BCY71 during measurement of Ip.

Value of R1 depends on the voltage range of voltmeter.
+Vg

Ia
— Rg -Ri.Ry
R2 R1+R2

TUT \IAK

Vs RTR: +R
R1 v -_?
726194
(a) BRY61 with “program’’ resistors (b) Equivalent test circuit for character-
R1and R2. istics testing.
Fig. 4 Equivalent test circuit.
Gate-anode leakage current
lIk=0;Vga =70V IGAO < 10 nA
TUT
IGAOl C' +
Voa
o
7261192
Fig. 5.
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BRY61

Gate-cathode leakage current
Vak=0;VgK =70V

Ioks
TuTL -
@ L
Vek
7261191
Fig. 6.
Anode voliage at |5 = 100 mA
Peak output voltage
VaA =20 V; C= 200 nF (see Fig. 13)
Rise time
VaA =20V; C=10nF (see Fig. 13)
Fig. 7.

Vom
90%

10%)

Igks < 100 nA
vp < 14 V
Vom > 6V
ty < 80 ns
7261196
b ——— N

i

|

i

I

I

I

i

i

|

I

|

I

I

v
i T n

— t; e
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Programmable unijunction transistor

DEVELOPMENT SAMPLE DATA

10 7261199
typical values [—]
Ip Tamb=25°C [
Al I T]
Re=1kL
1
7 10k Q0
107 L
100k 0
1072
F1MO
1073
0 10 20 Vs (V) 30
Fig. 8.
103 —— . 1’7261198
typical values [
Tamb=25°C
; =
( X) ~TRg=1kQ
s - 1
i A
-
102
| 100k
[
N - ™Mo
1
0 10 20 Vs (V) 30
Fig. 10.

BRY61
10 : T : 7:281{201
typical values [
I Vs=10V —
e~
(pA) N <~
™~
1 N ™~ Ro=1k0 |
\\ N
™~
107! c N T~ 10k0.
N
N ~
S
N S
Y N 100k 0
10 =
N
MO
103
-50 0 50 Tamb(°C) 100
Fig. 9.
101; — { {72‘6{1197
typical values []
Vs=10V -
Iy
(pA)
103
T~
T~ Ro=1kQ
P~
~— | | (
102 10k Q.
M
T 1o|okn_
~~~~~—-j_ﬂwln
10 1 l
-50 0 50 Tamb(°C) 100
Fig. 11.
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BRY61

7261200
T T 117
[T
2 typical values
Vs=10V
Voffset
(V)
1,5
\
1
\Rc=1MO.
N
N
05 Tookq |10k
—
=
0
-50 0 50 Tamp(°C) 100
Fig. 12.
30 Z61202.A
v, HEEEEN
. T
typical values |
Vo Tamb=25°C
v 510kQ
C=200nF] ]
20 B~ 100nF]
2L
P s
c ol
P 10nF T
Pl P
Pz
10 7261193 //,// ]
2l 1
[ d
%7' A I 1nF
P =
I
| I il
= FT]
- g
0
0 10 20 30 Vaa (V) 40
Fig. 13.
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BSR12
BSR12R

SILICON LOW-POWER SWITCHING TRANSISTOR

P-N-P silicon transistor in a microminiature plastic envelope. It is intended for high-speed, saturated
switching applications for industrial service in thick and thin-film circuits.

QUICK REFERENCE DATA

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

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

D.C. current gain
-lg=10mA; -Vgg=1V
-lg=60mA; -Vcg=1V
Transition frequency at f = 500 MHz
-lg=50mA; -Vcg =10V
Turn-off time
-lcon =30 mA; —igon = +IBoff = 3,0 mMA

T.

-VeBo
-VcEo
-lem
Piot

j

hEE
hre

fr

toff

max. 15 V
max. 15 V
max. 200 mA

max. 200 mwW

max. 150 ©C
> 30

30 to 120
> 1,5 GHz
< 30 ns

MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-23.

2,9

2,8
< 1,9 —

\0r1 —>' 0,95 |«

g

7266908.1

0,85 '
~l075 % 043"
-

0.8

See also Soldering recommendations.

Marking code

BSR12=B5
3

7267146 1

BSR12R = B8
3

7278182
2
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BSR12
BSR12R

RATINGS

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

Collector-base voltage (open emitter) -VcBo max.. 15 V
Collector-emitter voltage (open base) -VcEo max. 15 V
Emitter-base voltage (open collector) -VEBO max. 3V
Collector current (d.c.) -lc max. 100 mA
Collector current (peak value) -lcm max. 200 mA
Total power dissipation up to Tamp = 25 °C mounted on a

ceramic substrate of 7 mm x 5 mm x 0,5 mm Ptot max. 200 mW
Storage temperature Tstg -65 to +150 OC
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

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

CHARACTERISTICS

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

Il =0;-Vgg=10V -lcBo < 50 nA

lE =0;-Veg=10V; Tamp = 125 °C -lcBo < 5 uA

VBE=0;-Vcg=10V -IcEs < 50 nA
Breakdown voltages

I =0;-Ic=10pA -V(BR)CBO > 15 V

VBE=0;-Ic=10pA -V(BR)CES > 15 v

Ic =0;-Ig=100pA -V(BR)EBO > 3V
Collector-emitter sustaining voltage

Ig =0;-Ic=10mA -VCEOsust > 15 V

Saturation voltages *

-Ic =10mA; -Ig= 1 mA “VCEsat < 130 mV

~VBEsat 72510 920 mV

-V CEsat < 190 mV

~lc =80mA;-Ig=5mA ~VBEsat  800to 1150 mV

Y BEsat 200 tc 1500 mV

* Measured under pulse conditions; = 300 us; 6 = 0,01.
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Silicon low-power switching transistor

BSR12

BSR12R

D.C. current gain *

-lgc = 1TmA;-Vcg=1V hFe > 30

-lg = 10mA;-Vcg=1V hgg > 30

-lg = B0mA;-Vgg=1V hEg 30to 120

-lgc = 50mA;-Vcg=1V; Tamp =55 °C hEg > 30

-lg =100 mA; -Vcg=1V heg > 20
Transition frequency at f = 500 MHz

-lc = B0mA; -Vcg=10V fr > 1,56 GHz
Collector capacitance

lIg=1g=0;-Vcg=5V Ce < 4,5 pF
Emitter capacitance

Ic=1c=0;-VEg=0,5V Ce < 6,0 pF
Switching times
Turn-on time ton < 20 ns
Turn-off time toff < 30 ns

Vi
4
VBB 7260407 VCC'3V
Fig. 2 Test circuit switching times.
Pulse generator Sampling scope
Pulse duration tp =400ns Rise time tr 1ns
Rise time tr < 1ns Input impedance Z; =100kQ
Output impedance Z, = 50Q
Vi ves | R1 R2 R3 =Icon | ~'Bon | 'Boff | C -
\" \Y Q 39/ 39 mA mA mA uF —
1 -6,85 0 94 1,0 2,0 30 3,0 - 0,1 -
on

toff 11,7 | -9,85 94 1,0 2,0 30 3.0 3,0 0,1

* Measured under pulse conditions; tp= 300 us; 6 = 0,01.
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BSR12

BSR12R
7277667
80
PFE
60
PP~ typ
~
40
20 ;
1077 1 10 107 i (ma 10°
Fig. 4 -VcE=1V; Tamb = 25 °C.
600 7277668
—VCEsat
(mV)
400
— ;
200 4
4
7
typ
e
-1 . 2 3
10 1 10 102 i (mA) 10

Fig. 5 VCEsat as a function of Ig at Io/Ig = 10.
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Silicon low-power switching transistor BSR12

BSR12R
1000 7277669
L]
~VBEsat >
(mV) - L]
P
750 i
typ L™
TR
500
250
0 ; -
10” 1 10 102 i (ma) 107
Fig. 6 VBEgat as a function of Ig at i¢/ig = 10.
600 7277670
~VCEsat
(mV)
400
200 =
0
0 100 7(°c) 200

Fig. 7 VCEsat as a function of Tj; typical values.
Upper graph at I = 100 mA; Ig = 10 mA. Lower graph at I =50 mAand ig = 5 mA.
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DEVELOPMENT SAMPLE DATA

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

BSR30 to 33

SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.
They are intended for use in telephony and general industrial applications.

QUICK REFERENCE DATA

BSR30 | BSR31 | BSR32 |BSR33
Collector-base voltage (open emitter) -Vego max. 70 70 90 20 V
Collector-emitter voltage (open base) -Vggo max. 60 60 80 80 V
Collector current (d.c.) -lg max 1 1 1 1A
Total power dissipation up t@ Tamp =25 °C Pyq¢ max. 1 1 1 1w
Junction temperature Tj max. 150 150 150 150 oC
D.C. current gain
- e = > 40 | 100 40 100
lc=100mA; =Veg =5V hFE < 120 | 300 | 120 | 300
Transition frequency at f = 35 MHz
—lgc= 50mA; -Vcg=10V fr > 100 100 100 100 MHz
MECHANICAL DATA Dimensions in mm ‘Mark
Fig. 1 SOT-89.
BSR30
BSR31
BSR32
BSR33
1,6
(4— 1,1‘ —|
3\ T 3
I
I
! 26
[ Y 4,25 2
! 24 398
I

<.-->

See also Sol/dering recommendations.

7269230.5

7267146 1
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BSR30 to 33

i

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

Voltages ‘ ' " BSR30 l BSR31 iBSR32 BSR33
Collector-base voltage (open emitter) -Vego max. 70 70 90 90 Vv
Collector-emitter volitage (open base) -Vceo max. 60 60 80 80 Vv
Emitter-base voltage (open collector) -VEBo max. 5 5 5 5V
Currents

Collector current (d.c.) -l max. i A
Base current (d.c.) -g max. 0,1 A

Power dissipation

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

area = 2,5 cm?; thickness = 0,7 mm Ptot max. 1 W
Temperatures
Storage temperature Tstg -65 to +150 oC
Junction temperature Tj max. 150 oc

THERMAL RESISTANCE

From junction to coliector tab Rihjtab = 10 oc/w
From junction to ambient in free air

mounted on a ceramic substrate

area = 2,5 cm?; thickness = 0,7 mm Rthja = 125 oc/w
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Silicon planar epitaxial transistors BSR30 to 33

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified

Collector cut-off current

lg=0;-Vgg=60V —lcro < 100 nA
Ig=0;-Vcp=60V; Tj=150 °C —IcBo < 50 HA
Breakdown voltages BSR30|BSR31/BSR32|BSR33
Ig=0;—Ic=10mA —V(BR)CEO >~ 60 60 80 80 V
Vg =0;—ig=10 A —V(BRJCES > 70 70 90 20 V
Ic=0; —lg =10 A —V(BR)ERO = 5 5 5 5 V
Saturation voltages * )
_ o —VCEsat < 025|025|02 [025 V
—Ig=150mA; —Ig = 15 mA RV S 10 10 |10 |10 v
_ L —VCEsat’ < 05 |05 |05 |05 V
—lg =500 mA; —Ig =50 mA Ve S 12 12 |12 |12 v
D.C. current gain *
—lg=100 uA; Vg =5V hge > 10 30 10 30
> 40 | 100 40 100
~lc=100mA; Vcg =5V hrE < 120 | 300 | 120 | 300
—ig=5800mA; Vg =5V hee > 30 50 30 50
Transition frequency at f = 35 MHz
—ic=50 mA; -Vgg =10V fr > 100 MiHz
Collector capacitance at f = 1 MHz
lg=lg=0;—Vcp=10V Ce < 20 pF
. Emitter capacitance at f =1 MHz
Ig=1¢=0;-VEg=0,5V Ce < 120 oF

Switching times see page 4

* Measured under pulse conditions: tp= 300 us; 6 <0,01.
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BSR30 to 33

CHARACTERISTICS (continued)

Tamb=25°C

Switching times

—lcon = 100 mA; —Igon = +Igoff = 5 MA

Turn-on time
Turn-off time

Test circuit

Pulse generator:
Pulse duration
Rise time

Fall time

Source impedance

ton
toff
+5V
-20V
; 7266329
Oscilloscope:
tp =10 pus Rise time tr <15ns
ty <15ns Input impedance Z; =100 kQ
tf <16ns
Zg=50Q

< 500 ns
< 650 ns
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BSR40 to 43

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in miniature plastic envelopes intended for application in thick and thin-film circuits.

They are intended for use in telephony and general industrial appli

QUICK REFERENCE DATA

cations.

BSR40 | BSR41 | BSR42 | BSR43
Collector-base voltage (open emitter) Vego max. 70 70 90 90 V
Collector-emitter voltage (open base) Vceo max. 60 60 80 80 V
Collector current (d.c.) Ie max. 1 1 1 1A
Total power dissipation up to Tamp =25 °C Pigt  max. 1 1 1 1w
Junction temperature Tj max. 150 150 150 150 °C
D.C. current gain
= . _ > 40 100 40 100
Ic=100mA; Vcg =5V hFE = 120 300| 120 | 300
Transition frequency at f = 35 MHz
Ic= 50mA; Veg =10V fr > 100 100 100 100 MHz
MECHANICAL DATA Dimensions in mm Mark
Fig. 1 T-89.
ig-1 8088 BSR40
BSR41
1,6 BSR42
"‘ 10" BSR43
s ‘ 3
f .
26
24 l:;, 55, 7267145 1

- 30| —

7269230.5
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BSR40 to 43

RATINGS

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

Voltages

Collector-base voltage (open emitter) VeBO
Collector-emitter voltage (open base) VecEO
Emitter-base voltage (open collector) VEBO
Currents

Collector current (d.c.) Ic
Base current (d.c.) ) s

Power dissipation

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

area = 2,56 cm?; thickness = 0,7 mm Piot
Temperatures
Storage temperature ‘ Tstg
Junction temperature TJ-

THERMAL RESISTANCE
From junction to collector tab Rih j-tab

From junction tc amblent in free air
mounted on a ceramic substrate
area = 2,5 cm?; thickness = 0,7 m Rthj-a

max.
max.
max.

BSR40 | BSR41 | BSR42 | BSR43

max.

max.

max.

max.

70 70 20 90
60 60 80 80
5 5 5 5

1

0,1

1

-65 to +150

150

10

125

oc
ocC

oc/wW

oc/w
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Silicon planar epitaxial transistors BSR40 to 43

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Collector cut-off current

Ig=0;Vcg=60V IcBO < 100 nA
IE=0;Vgp=60V; Tj=150°C IcBO < 50 uA
Breakdown voltages BSR40 |BSR41|BSR42|BSR43
Ig=0;Ic=10mA V(BR)CEO > 60 60 80 80 V
Ve =0;lgc=10pA V(BR)CES > 70 70 90 9 Vv
Ic=0;Ig=10pA V(BR)EBO > 5 5 5 5 V
Saturation volitages *
_ o VcEsat < 025 025|025 | 0,25 V
Ic=150 mA; Ig = 15 mA VB Esat < 10 10 10 10 v
_ e V(CEsat < 0,5 0,5 0,5 0,5 \%
Ic =500 mA; ig =50 mA VBEsat < 12 12 1,2 12 v
D.C. current gain *
ic=100pA; Vgg=5V hEE > 10 30 10 30
_ . _ > 40 | 100 40 | 100
Ic=100mA; Veg =5V hFE < 120 | 300 | 120 | 300
Ic=500mA; Vcg=5V hEg > 30 50 30 50
Transition frequency at f = 35 MHz
ic=50mA;Vcg =10V fr > 100 MHz
Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=10V Ce < 12 pF
Emitter capacitance at f = 1 MHz
Ic=1c=0;VEg=05V Ce < 20 pF

Switching times see page 4

* Measured under p‘ulse conditions: tp= 300 us; 6§ <0,01.
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BSR40 to 43

CHARACTERISTICS (continued)

Tamb =25 °C

Switching times

lcon = 100 mA; Igon = —IBoff = 5 MA

<

Turn-on time ton 250 ns
Turn-off time toff < 1000 ns
Test circuit
-O -5V
+20V
2000
+V —
0 .
*l tp "—
7262491
Pulse generator: Oscilloscope:
Pulse duration tp =10us Rise time tr <15ns
Rise time ty <15ns Input impedance Z)=> 100 kQ2
Fall time tf <15ns
Source impedance ~ Zg =50 Q
4 March 1978



DEVELOPMENT SAMPLE DATA BSR56

This information is derived from development samples made available BSRS?
for evaluation. It does not form part of our data handbook system and BS
does not necessarily imply that the device will go into production R58

N-CHANNEL FETS

Silicon n-channel depletion type junction field-effect transistors in a plastic microminiature
envelope intended for application in thick and thin-film circuits. The transistors are intended for low-
power, chopper or switching applications in industrial service.

QUICK REFERENCE DATA

BSR56 | BSR57 | BSR58
Drain-source voltage *Vps max. 40 40 40 v
Total power dissipation up to Tamp =70°C Pyt max. 200 200 200 mw
Drain current
- . - > 50 20 8 mA
VDs=15ViVGs =0 'Dss < - 100 80 mA
Gate-source cut-off voltage
- = > 4 2 08 V
Vps=156V;Ip=0,56nA -V(pP)GS < 10 6 4 v
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgs=0 rds on < 25 40 60 &
Feedback capacitance at f = 1 MHz
-Vgs=10V;Vpg=0 Crs < 5 5 5 pF
Turn-off time
Vpp=10V;Vgg=0
Ip=20mA;-Vggm =10V toff < 25 - - ns
Ip=10mA;-Vggu= 6V toff < - 50 - ns
Ip= 5mA;-Vggm= 4V toff < - - 100 ns
MECHANICAL DATA Dimensions in mm Marking code
2,9
Fig. 1 SOT-23. 2,8 BSR56 = M4
- 1,9 — BSR57 = M5
! BSR58 = M6

~ 0.1 | 0,95 |=

i V/as

05 Ji]' s 2@1“47 i

4 ’ ’
3
1.3 25
- |00 - 12 2 e 1
’ min l * 144
3
0,85 7266908.1
~lo7s *3),43"”
- (1):§ - 0,37

See also So/dering Recommendations.
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BSR56
BSR57
BSR58

RATINGS

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

Drain-source voltage
Drain-gate voltage
Gate-source voltage
Forward gate current

Total power dissipation up to Tamp =70°C

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

mounted on a ceramic substrate
of 15x 15x 0,5 mm

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Gate-source cut-off current
Vps=0V; -Vgs=20V

Drain cut-off current
Vps=15V;-Vgg=10V

Drain current *
Vps=15V;Vgg=0

Gate-source breakdown voltage
=-lg = 1 uA; Vps=0

Gate-source cut-off voltage
Ip=0,5nA; Vpg=15V

Drain-source voltage (on)
Ip=20mA; Vgs=0
Ip=10mA; Vgg=0
IpD= 5mA;Vgg=0

Drain-source resistance (on) at f = 1 kHz

Ip=0;Vgg=0

*Vpg

.VbGo

-VGso
IGF
Ptot
Tstg

Tj

Rthj-a

-lgss

Ipsx

Ipss
-V(BR)GSS
-Vip)Gs

VDSon
VDSon
VDSon

fds on

* Measured under pulsed conditions; tp =100ms; § <O,1.

max.
max.
max.
max.
max.

max.

AANN AV V. AV

A

40

40

40

50

200

-55 to +150
150

04

<

mA
mW
ocC
ocC

oC/mw

nA

nA
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N-channel FETs

DEVELOPMENT SAMPLE DATA

Switching times*

Vpp=10V;Vgs=0
Conditions Ip and ~VGsm

Delay time
Rise time
Turn-off time

Vism

-Vasm
1

toff

VANVANIAN

BSR56

BSR57
BSR58
BSR56 | BSR57 |BSR58
20 10 5 mA
10 6 4 Vv
6 6 10 ns
3 4 10 ns
25 50 100 ns

7260928

Fig. 2 Switching times waveforms.

TUT

Vi

500

(P

7z ; 7260927

Fig.

3 Test circuit.

* Switching times measured on devices in SOT-18 envelope.

BSR56; R= 464 Q
BSR57; R= 953 Q
BSR58; R=1910 Q

Pulse generator

tr=t<1ns
8 = 0,02
Zo =508

Oscilloscope
ty <0,75ns
Ri= 1MQ
Ci< 25pF
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A

BSS63
BSS63R

HIGH VOLTAGE P-N-P TRANSISTOR

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in thick
and thin-film circuits. This transistor is intended for high voltage general purpose and switching

applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Collector current (peak value)

Total power dissipation up to Tamp = 25 °C

Junction temperature

D.C. current gain at Tj = 25 oC

-lg=26mA;-Vgg=5V

Transition frequency at f = 35 MHz
-lc=25mA;-Vgg=5V

-VcBo
-VCEO
-lcm
Ptot

hFE

fr

max. 110 V
max. 100 V
max. 100 mA
max. 200 mw

max. 1560 OC
> 30
> 50 MHz

typ. 85 MHz

MECHANICAL DATA

Fig. 1 SOT-23.

0,01
- | min
t\
0,85
10,75
— 1'2 B
0,8

Dimensions in mm

29

095

i
13 25
: 1.2 2,1
| ¥
3
_>| |<__ 7266908.1
0,43
0,37

See also So/dering recommendations.

Marking code

BSS63 = T3
3

7267146
1

BSS63R =T6

3

11—

7278182
2
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BSS63
BSS63R

HEHH

RATINGS

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

Collector-base voltage (open emitter)
-lc=10pA

Collector-emitter voltage (open base)
—-lc =100 A

Emitter-base voltage (open collector)
~IE =10 A

Collector current (d.c.)

Collector 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 *
CHARACTERISTICS

Tj = 25 OC unless otherwise specified
Collector cut-off current
lg=0; -Veg =90V
IE=0;,-Vcg=90V; TJ- =150 0C
Emitter cut-off current
Ic=0;-Vgg=6V
Saturation voltage
-lc=25mA; -Ig=25mA

D.C. current gain .
-lc=10mA; -Veg=1V
-lc=25mA;-Vep=1V

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

Transition frequency at f = 35 MHz
~lg=25mA; -Veg=5V

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

-VeBo
-VcEo

-VEBO
_|C
-lem
~IBm
Ptot
Tstg

Tj

Rthj-a

-lcBo
-lcBo

-lEBO

-VCEsat
-VBEsat

max. 110
max. 100
max. 6
max. 100
max. 100
max. 100
max. 200
-65 to +150
max. 150
= 0,62
< 100
typ. 0,25
< 50
< 200
< 250
< 900
> 30
> 30
typ. 3
> 50
typ. 85

\%
\%

\Y
mA
mA
mA
mw
oc
oc

oC/mw

nA
MA

nA

mV
mV

pF

MHz
MHz
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High-voltage p-n-p transistor 88363

BSS63R
100 7259854
hee
-VCEz " —
7j=25°C ’ typ AN
i N
75
P A\
~ N
P
L ,
=g \
50 //' \
_~ \
25
0 — 3 2
10 10 1 10 -Ic (mA) 10
Fig. 2.
100 7259853
N,
fT / M,
(MHz) “Veg=5V ,/ N
= 35MHz W typ
L o
s T,=25°C
/
//
/]
50 7 :
- :
P H
Vv
25
0 = 2
10 1 10 “T¢ (mA) 10
Fig. 3.

March 1978



BSS63
BSS63R

7259855.1

Fig. 4 Typical values collector capacitance as a
00 10 —Veg (V) 20 function of collector-base voltage.
c8 IE=1e=0;Tj=250C; f=1 MHz,

7277661

L
—!cso /
(nA)

typ

10

\\h

NN

Fig. 5 Typical values collector-base current as
-1 a function of the junction temperature at a
10 )
50 100 . ©c) 150 collector-base voltage of -90 V.
]

March 1978



BSS64
BSS64R

HIGH-VOLTAGE N-P-N TRANSISTOR

Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in
thick and thin-film circuits. This transistor is intended for high-voltage general purpose and switching
applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Vego max. 120 V
Collector-emitter voltage (open base) Vecep max. 80V
Collector current (peak value) . lcm max. 250 mA
Total power dissipation up to Tamp = 25 °C Piot max. 200 mWw
Junction temperature T; max. 150 °C
D.C. current gain > 20
lc=10mA; Ve =1 V;Tj=25 oC hgg typ 80
Transition frequency at f = 35 MHz i
Ilc=4mA;Vgg=10V fr > 60 MHz
Turn-off time .
lc=15mA; Iggn— IBoff = 1 MA toff < 1 us
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 2,9 BSS64 = U3
2,8 3
- 1,9 —»
* \7i —>| 0,95 |~ ' 2
0,5 {; m 1 ' 2 m T 7267145 1
‘ ' B
0,01 IC BSS64R = U6
. . 1,2 21 =
- |<— min v 3
— -
\ 2 |
8 1
0,85 7266908.1
- 0.75 _.0:434_ 7278181
- 12 | 0,37 2
0,8

See also Soldering recammendations.
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BSS64
BSS64R

RATINGS

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

Collector-base voltage (open emitter)
Ic =100 upA

Collector-emitter voltage (open base)
lc=4mA

Emitter-base voltage (open collector)
I = 100 uA

Collector current
(d.c. or averaged over any 20 ms period)

Collector current (peak value)

Base current (peak value)

Total power dissipation up to Tamb = 25 0C *
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air *

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

VeBo
VcEo

VEBO

max.

max.

max.

max.
max.
max.

max.

120 Vv

80 Vv

5V

100 mA
250 mA
100 mA
200 mw

-65 to +150 oC

max.

150 °C

0,62 °C/mw
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High-voltage N-P-N transistor BSS64

BSS64R
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector cut-off current
typ. 1 nA
lg=0;Vcg=90V IcB0 < 100 nA
typ.
g = 0; Vog = 90 V; Tj = 150 °C iceo 2P °'§g Zﬁ
Emitter cut-off current
typ. 0,5 nA
Ic=0;VEg=5V lEBO < 200 nA
Saturation voltages
Ic=4mA; g =400 uA VcEsat < 150 mV
VBEsat < 1200 mV
Ic=50mA;Ig=15 mA VcEsat < 200 mV
D.C. current gain
ic= 1 mA;Vegg=1V hrge typ. 60
> 20
Ic=10mA; Veg=1V hgg typ. 80
Ic=20mA;Veg=1V hgg typ. 55
Transition frequency at f = 36 MHz > 60 MHz
Ic=4mA;VCg = 0V fr typ. 100 MHz
Collector capacitance at f = 1 MHz
Ig=lg=0;Vcg=10V Ce Bis g ’;E
Turn-off switching time
Icon = 15 MA; Igon = —1Boff =1 mA toff < 1 us

March 1978



BSS64
BSS64R

7277662
300

(MHz)

200

100

1 10 I (mA) 10

Fig. 2 Typical values transition frequency.
Vee = 10V; f=35 MHz; Tj =25 0C.

7Z277661A

103

Ico
(nA)

102 /

typ

Mz

"N

/ Fig. 3 Typical values collector-base currents
as a function of the junction temperature at a
10~ collector-base voltage of 90 V.
0 50 100 - 0~ 150
T; (°C)
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A

BSvV52
BSV52R

SILICON PLANAR EPITAXIAL TRANSISTOR

o High-speed switching

N-P-N transistor in a microminiature plastic envelope. It is intended for very high-speed saturated
switching in thick and thin-film circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (Vgg = 0)
Collector-emitter voltage (open base)
Collector current (peak value)

Total power dissipation up to Tamp =
Junction temperature

D.C. current gain
Ic=10mA;Veg=1V
Ic=560mA; Vg =1V

Transition frequency at f = 100 MHz
Ic=10mA; Vg =10V

Storage time
Ic=Ig=—Igy=10mA

2590C Piot

ts

max. 20
max. 20
max. 12
max. 200
max. 200
—65 to + 150

40 to 120
> 25
> 400
typ. 500
< 13

mA
mW
oc

MHz
MHz

ns

MECHANICAL DATA
Fig. 1 SOT-23.

Dimensions in mm

4 ' '
1,3 25
- |00 - 12 21
I min *
3] |
0,85 7266908.1
~(83% s
- 12 | 0,37
0,8

See also So/dering recommendations.

Marking code
BSV52 = B2

7267145

3

1

BSV52R = B4

7278181

-——

3
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BSV52

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Voltages

Collector-base voltage (open emitter) ’ VeBo
Collector-emitter voltage (Vg = 0) VCES
Collector -emitter voltage (open base)

IC =10 mA VCEO
Emitter -base voltage (open collector) VERO
Currents
Collector current (d.c.) Ic
Collector current (peak value) Icm

Power dissipation

max. 20

max. 20V
max. 12V
max. 5 V

max. 100 mA

max. 200 mA

Total power dissipation up to T, = 25 °c

mounted on a ceramic substrate of

7mm x 5 mm x 0.5 mm ) Piot max. 200 mW
Temperatures
Storage temperature Tstg -65to +150 °C
Junction temperature Tj max. 150 °c
THERMAL RESISTANCE
From junction to ambient

mounted on a ceramic substrate of )

7 mm x 5 mm x 0.5 mm Rth j-a = 0.62 OoC/mW
CHARACTERISTICS Ty =25 OC unless otherwise specified
Collector cut-off current

Ig = 0; Veg =10V IcBO < 100 nA

IE =0; Vg = 10 V; Tj =125 0C ICBO < S MA

E Saturation voltages
s Ic = 10 mA; Ig = 300 A VcEsat < 300 mV
Ic = 10 mA; I = 1 mA VCEsat < _ 250 mV
VBEsat 700 to 850 mV
Ic = 50 mA; Ig = 5 mA VCEsat < 400 mV
VBEsat < 1200 mV
2 ll December 1972



BSV52

CHARACTERISTICS (continued)
D.C. current gain

I

"

Ie lmA; Veg =1V hFE > 25

Ic
IC =50 mA; VCE

n
"

10 mA; Vcg =1V hpg 40 to 120

1V hpg > 25

Transition frequency at f = 100 MHz

> 400 MHz

Ic = 10 mA; Ve = 10 V fT typ. 500 MHz

Collector capacitance at f = 1 MHz

IE:IE:O;VCB:SV CC < 4 pF

Emitter capacitance at f = 1 MHz

I =1c=0; Vgg =1V Ce < 4.5 pF

Switching times

Storage time I = Iy = =Igpg = 10 mA tg < 13 ns
Test circuit: voltage at
point P
+10V 4
+ SV = Ioﬁk
100% .
0 - time
| S
— 4V J;- +
I
voltage at |
point A
4 | .
+10v 1 tume
|
|
[ 100%
|
—
. IS 10°%
7205539
Pulse generator: Oscilloscope:
Rise time ty < 1 ns Input impedance Ri = 50
Pulse duration t > 300ns Rise time tyr < 1lns
Duty cycle § < 0.02
Source impedance Rg = 350
Tahvnary 1040 “ “ 3



BSV52

!

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Switching times

Turn on time when switched from
-VBg = 1.5V toIc = 10 mA; Ig = 3 mA ton < 12 ns

Turn off time when switched from
I~ =10 mA; Ig = 3 mA
to cut-off with -Igp = 1.5 mA toff < 18 ns

Test circuit:

vid "
|
I
|
| time Il time
l .
ll 0% Va l
| o | "
' | %
: | ‘14 ¥
e |t Lk
time T time
ST
Pulse generator: Oscilloscope:
Rise time ty < 1 ns Input impedance Ri = 350
Pulse duration t > 300mns ~ Rise time tr < 1 ns
Duty cycle 6 < 0.02
Source impedance Rg = 50
turn on time turn off tiime
Ic Iz | -IgMm |Voe |RiR2 | R3 | Rq | -V | -VBE | Vi | =VBB | -V
(mA) [ (mA) | (mA) | (V Q) [ (D)) | (V) V) | (v V) | (V)
10 377 1.5 3 3.3 | 50 | 220 | 3.0 1.5 | 15 12.0 | 15

Note

-IgM is the reverse current that can flow during switching off. The indicated -IgMm
is determined and limited by the applied cut-off voltage and series resistance.

4 H February 1969



BSvV52
7210098
100 e
IL Tj =25°C Py
(mA) LSS
<(\\/ 4 &
/A / 4/
§%
10 / ,//
,/,1,
A 4
‘, 7
V% 4
/ | 1/ ! (
1 M
: / |
7 7
01 5 3 4
1 10 10 10 Ig @A) 10
7210099
Vce =1V ]
T =25°C
200
Pee
150
max
foon | = by
100 o
typ
ni
50 . +min
|
0 T
0 1 10 Ic (mA) 100

Qantemher 1970 | | . , 5



I

BSvV52
; 7138)(801 - 7210106
typical values Ig= A pical values
Ty=p25°C b : ?:25°C T
20HH £ I? 200
S - i A
dha== - 300uA ' o asis
5 { H 150 v
1 & 1F . 1@\”
u t L/
u i 7
gaEm 200pA !
10H {L 100 {[
- —}r 1 ]
100LA !
50 [jrr
A T 500uAT
T 50uA Smn S T
sl /8 iOpA 200uA
1 T T
0_ LT o TLTTTT
0 05 1 Veg(V) 15 0 5 10 Vcg(V) 15
7210100
typical values
f =100MHz
800 T =25°C
fr
(MHz)
600
Pl M
400 —— ~ L
J N\
7 NGOy
L N\
NS
— ¢
200 N
\
\
0
1 10 100 Ic (mA) 1000

6 l ‘ Il September 1970



BSV52
7210101
06 typical values]
v T =25°C
CEsat I
(V) C=20/
8+
I A
II II x
04 Vi
/
VA
4 7
I~ y
~ ya
ey /,
I~ D4Ry
A
02 —] L = T
0
01 1 10 00 Ic (mA) 1000
15 7210097
~1 typical values
F Tj=25°C
VBEsat
(v)
Ic _'10
L _I——_ e
20
_— o]
05
00.1 1 10 100 Ic(mA) 1000

Sentemher 1970 || Il



BSV52

HHHH

72101041
0‘6} [ typical values [
. = Ic_
VeEsat+1 f§‘10
(v)
|
- Y U N
]
04
1] (=
5 00T~
EEmEn 9= iRn
] - N
S N
| \mP\ fert"]
02-H L rrhOmE
T L B -
1= -
: HRREN
0z -
250 0 100 T (°C)
10 7210102.2
FHtypical values
Iegofr Ie=0 AH
(nA) -
| 1y
10* AL
s
17
(® ,S
|
4
I J
10? s
E
] I
|/ I
1
10 /
I
|
| | |
1 L
0 50 100 Tj (°C) 150

15 72101051
) l[ Ir typical values
¥ T I
VBEsat 'IQB= 10
(V)
I~
<1<
~ S0ma T
~ ~]
NN
T~
~{Omal 1]
™~
’ AT TS
05
0 [ [
=50 0 100 Tj (°C)
7210103
6 f=1MHz [
Ce Tj=25°C
(PF) fe=le”
T
4
[
2\
~—] typ
i
[ T
ol [T ]
0 0 veg(V) 20

l l November 1973



BZX84 SERIES

‘SILICON PLANAR VOLTAGE REGULATOR DIODES

Low power general purpose voltage regulator diodes in a microminiature plastic envelope intended for
application in thick and thin-film circuits. The series covers the whole normalized range of nominal
working voltages from 4,7 V to 75 V with a tolerance of £ 5%.

QUICK REFERENCE DAIA

Working voltage range

Working voltage tolerance

Total power dissipation up to Tamp = 25 °C

Junction temperature

Vz nom.
Ptot max.
Tj max

4,7t075 V
£6 %
200 mw
150 °C

MECHANICAL DATA
Fig. 1 SOT-23.

n.c.

7268028
3

See also Soidering recommendations.

Marking code

BZX84-C4V7 =Z1
CbV1=22
ChV6 =73
C6V2 =24
C6V8 =25

C7Vb =26
c8v2 =127
CoV1 =128
C10 =29
C11 =VY1

0,01
min

oo
o= Nmw
G

o

BZX84-C12=Y2
C13=Y3
C15=Y4
C16=Yb
C18=Y6
C20=Y7
C22=Y8
C24=Y9
C27=Y10
C30=Y11

Dimensions in mm

2,9

2,8

g 1,9 —-»l

| 0,95 |=

A gul

\ -
i Y
13 25
12 21

’ ’

|

7266908.1

BZX84-C33=Y12

C36=Y13
C39=Y14
C43=Y15
C47 =Y16

C51=Y17
Cb6 =Y18
C62=Y19
C68 = Y20
C75=Y21

January 1978 1



BZX84
SERIES

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

Currents
Repetitive peak forward current IFRM max. 200 mA
Repetitive peak working current IzrM max. 200 mA

Power dissipation
Total power dissipation up to Tamp = 25 °C
mounted on a ceramic substrate of
7 mm x 5 mm x 0,5 mm Piot max. 200 mW
Temperatures
Storage temperature Tstg -65to +150 ©C

Junction temperature T; max. 150 ©C

THERMAL RESISTANCE

From junction to ambient
mounted on a ceramic substrate of
7 mm x 5 mmx 0,5 mm Rthj—a = 0,62 OC/mW

CHARACTERISTICS T; =250C
Forward voltage

IF =10 mA VF < 0,9 A\

— Reverse current

BZX 84-C4V7 VR =2V g < 3000 nA
BZX84-C5V 1 VR =2V IR < 2000 nA
BZX 84-C5V6 VR =2V IR < 1000 nA
BZX 84-C6V2 VR =4V IR < 3000 nA
BZX 84-C6V S VR =4V IR < 2000 nA
BZX84-C7V5 VR =5V IR < 1000 nA
BZX 84-C8V2 VR =5V IR < 700 nA
BZX84-C9V1 VR =6V IR < 500 nA
BZX84-C10 VR =7V IR < 200 nA
BZX84-C11 VR =8V N < 100 nA
BZX 84-C 12 VR =8V IR < 100 nA
BZX 84-C13 VR =8V IR < 100 nA
BZX84-C15t0 C75 VR =0,7 Vznom IR < 50 nA

2 ‘ ‘ | ‘ December 1976



BZX84

SERIES
CHARACTERISTICS (continued) Tj=250C =—
E24 (x5%) logarithmic range.
. Differential . . .
BZX84-... | Working voltage ) Temperature coefficient | Diode capacitance
resistance
Vg (V) rqiff @) Sz (mV /°C) Cq (pF); f = 1 MHz
atlz=5mA atIz=5mA atlz=5mA VR =0

min. max. |typ. max. | min. typ. max. | typ. max.
C4v7 4,4 5,0 {50 80 -3,5 -1,4 0,2 | 130 180
C5V1 4,8 5,4 |40 60 =~2,7 -0,8 1,2 110 160
C5V6 5,2 6,0 |15 40 -2,0 1,2 2,5 95 140
Cov2 5,8 6,6 6 10 0,4 2,3 3,7 90 130
C6v3 6,4 7,2 6 15 1,2 3,0 4,5 85 110
C7V5 7,0 7,9 6 15 2,5 4,0 5,3 80 100
C8v2 7,7 8,71 6 15 3,2 4,6 6,2 75 95
CoV1 8,5 9,6 6 15 3,8 5,5 7,0 70 90
cl10 9,4 10,6 8 20 4,5 6,4 8,0 70 90
Ccl1 10,4 11,6 | 10 20 5,4 7,4 9,0 65 85
Cl12 11,4 12,7 | 10 25 6,0 8,4 10,0 65 85
C13 12,4 14,1 |10 30 7,0 9,4 11,0 60 80
C15 13,8 15,6 | 10 30 9,2 11,4 13,0 55 75
C16 15,3 17,1 ] 10 40 10,4 12,4 14,0 52 75
C18 16,8 19,1 {10 45 12,4 14,4 16,0 47 70
C20 18,8 21,2 |15 55 14,4 16,4 18,0 36 60
C22 20,8 23,3 120 55 16,4 18,4 20,0 34 60
C24 22,8 25,6 {25 70 18,4 20,4 22,0 33 55

at Iz =2 mA atIz =2 mA atlz =2 mA

min. max. | typ. max. | min. typ. max. | typ. max,
c27 25,1 28,9 |25 80 21,4 23,4 25,3 30 50
C30 28,0 32,0 {30 80 24,4 26,6 29,4 27 50
C33 31,0 35,0 | 35 80 27,4 29,7 33,4 25 45
C36 34,0 38,0 | 35 90 30,4 33,0 37,4 23 45 —
C39 37,0 41,0 |40 130 33,4 36,4 41,2 21 45 =
C43 40,0 46,0 |45 150 | 37,6 41,2 46,6 | 21 40 =
C47 44,0 50,0 | 50 170 42,0 46,1 51,8 19 40
C51 48,0 54,0 | 60 180 46,6 51,0 57,2 19 40
C56 52,0 60,0 {70 200 52,2 57,0 63,8 18 40
C62 58,0 66,0 | 80 215 58,8 64,4 71,6 17 35
cé68 64,0 72,0 |90 240 65,6 71,7 79,8 17 35
C75 70,0 79,0 |95 255 73,4 80, 2 88,6 16,5 35




BZX84

SERIES
CHARACTERISTICS (continued) Ty =25 oC
E24 (+5%) logarithmic range.
e ial . .
BZX84-... Working voltage lefﬁ,r?mla' Working voltage D1ff§rent1a1
resistance resistance
Vg (V) rdiff (€2) Vg V) rdiff (€2)
atiz =1 mA atIz =1 mA at Iz = 20 mA at Iz =20 mA
min., nom. max, typ. max. || min. nom. max. | typ. max.
C4v7 3,7 4.2 4,7 425 300 4,5 5,0 5,4 8 15
C5V1 4,2 4,7 5,3 400 480 5,0 5,4 5,9 6 15
C5V6 4,8 5,4 6,0 80 400 5,2 5,7 6,3 4 10
Cov2 5,6 6,1 6,6 40 150 5,8 6,3 6,8 3 6
Ccovs 6,3 6.7 7,2 30 30 6,4 6,9 7,4 2,5 6
C7V5 6,9 7,4 7,9 30 80 7,0 7,6 8,0 | 2,5 6
C8v2 7,6 8,1 8,7 40 80 7,7 8,3 8,8 3 6
CoV1 8,4 9,0 9,6 40 100 8,5 9,2 9,7 4 8
C10 9,3 9,9 10,6 50 150 9,4 10,1 10,7 4 10
C11 10,2° 10,9 11,6 50 150 10,4 11,1 11,8 5 10
C12 11,2 11,9 12,7 50 150 11,4 12,1 12,9 5 10
C13 12,3 12,9 14,0 50 170 2,5 13, 14,2 5 15
C15 13,7 14,9 15,5 50 200 13,9 15,1 15,7 6 20
C16 15,2 15,9 17,0 50 200 15,4 16,1 17,2 6 20
C18 16,7 17,9 19,0 50 225 16,9 18,1 19,2 6 20
C20 18,7 19,9 21,1 60 225 18,9 20,1 21,4 7 20
C22 20,7 21,9 23, 60 250 20,9 22,1 23,4 7 25
c24 22,7 23,9 25,5 60 250 22,9 24,1 25,7 7 25
atIz=0,1 mA atlz = 0,5 mA atIz =10 mA atlz =10mA
min. nom. max, typ. max. || min. nom. max. | typ. max.
c27 25,0 26,9 28,9 65 300 25,2 27,1 29,3 ] 10 45
C30 27.8 29,9 32,0 70 300 28,1 30,1 32,4 |15 50
C33 30,8 32,9 35,0 75 325 31,1 33,1 35,4 |20 55
236 33,8 35,9 38,0 80 350 34,1 36,1 38,4 1|25 60
fn— C39 36,7 38,9 41,0 - 80 350 37,1 39,1 41,5 | 25 70
— C43 39,7 42,9 46,0 85 375 | 40,1 43,1 46,5 |25 80
C47 43,7 46,8 50,0 85 375 44,1 47,1 50,5 | 30 90
C51 47,6 50,8 54,0 90 400 48,1 51,1 54,6 | 35 100
C56 51,5 55,7 60,0 100 425 52,1 56,1 60,8 | 45 110
C62 57,4 61,7 66,0 120 450 58,2 62,1 67,0 | 60 120
C68 63,4 67,7 72,0 150 475 64,2 68,2 73,2 |75 130
C75 69,4 74,7 79,0 170 500 70,3 75,3 80,2 | 90 140

4 ] | ‘l ' Nannnbnaw 1074



BZX84

SERIES
Vz(V) 10 5 o
[N 0
i g1y JL 44
S/EJ a fif
(&) > o~
5/—8#3?;&%’ Sfot of
S e s TS
iy | ©
|
’ 25 <
Iz
(mA}
typical values
Tamp = 25 °C
static characteristics
7272912 %0
V2 (V) 10 5 0
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