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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
COMPGNENTS AND MATERIALS GREEN

The several parts contain all pertinent data availabie 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 gt as to its y or compl ; 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
Part4 March 1975

Part 5a March 1978

Part 5b December 1978

Part 6 January 1977

Part 7a March 1977

Part8 May 1977

Part 9 March 1978

ELECTRON TUBES (BLUE SERIES)

ET1a 12-75

ET1b 08-77

ET2a 11-77

ET2b 05-78

ET3 01-75

ET4 03-75

ET5a 03-78

ET5b 12-78

ET6 01-77

ET7a 03-77

ET8 05-77

ET9 03-78

Transmitting tubes for communication, tubes for r.f. heating
Types PE05/25 to TBW15/2E

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 and accessories,image intensifiers

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 August 1978 SC1a 08-78 Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W),
transient suppressor diodes, rectifier stacks, thyristors, triacs

Part 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

Part2 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 December 1978 SC4a 12-78  Transmitting transistors and modules

Part 4b September 1978 SC4b 09-78  Devices for optoelectronics
Photosensitive diodes and transistors, light emitting diodes,
photocouplers, infrared sensitive devices,
photoconductive devices

Part 4c July 1978 SC4c 07-78 Discrete semiconductors for hybrid thick and thin-film circuits

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

Part 5b March 1977 SC5b 03-77  Consumer integrated circuits
Radio-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
Logic- TTL
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COMPONENTS AND MATERIALS (GREEN SERIES)

Part 1  June 1977 CM1 06-77

Part 2a October 1977 CM2a 10-77

Part 2b February 1978 CM2b 02-78

Part 3 January 1977 CM3 01-77

Part 3a September 1978 CM3a 09-78

Part 3b October 1978 CM3b 10-78

Part 4a November 1978 CM4a 11-78

Part 4b December 1976 CM4b 12-76

Part 6 April 1977 CM6 04-77

Part 7 September 1971 CM7 09-71

Part8 February 1977 CM8 02-77

Part9 March 1976 CM9 03-76

Part 10 April 1978 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
(VDRY), 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
Components for black and white television, components
for colour television

FM tuners, television tuners, surface acoustic wave filters
Loudspeakers

Soft ferrites

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

Piezoelectric ceramics, permanent magnet materials
Electric motors and accessories

Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks

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

Piezoelectric quartz devices

Connectors
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INDEX OF TYPE NUMBERS

Data Handbooks SC1a to SC4c

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

type no. part section type no. part section type no. part section
AAL19 1b PC BA217 ib WD BAW62 1b WD
ARZ15 1b GB BA218 ib WD BAX12 ib WD’
AAZ17 1b GB BA219 1b WD BAX12A 1b WD
ARZ18 1b GB BA220 1b WD BAX13 ib WD ——
AC125 2 LF BA221 1b WD BAX14 1b WD —
—
AC126 2 LF BA222 1b WD BAX14A 1b WD —
AC127 2 IF BA243 b T BAX15 1b WD -
AC128 2 LF BA244 1b T BAX1l6 1b WD
AC128/01 2 LF BA280 1b T BAX17 1b WD
AC132 2 LF BA314 ib Vrg BAX18 1b WD
AC187 2 LF BA314A 1b Vg BAX18A 1b WD
AC187/01 2 LF BA315 1b  Vrg BB105A b T
aAciss 2 LF BA316 1b WD BB105B 1b T
AC188/01 2 LF BA317 1b WD BB105G ib T
AD161 2 P BA318 1b WD BB106 1b T
AD162 2 P BA379 1b T BB110B 1b T
AF367 3 HFSW BAS16 4c Mm BB110G 1b T
ASz15 2 P BAT17 4c  Mm BB117 1b T
ASZ16 2 P BAT18 4c Mm BB119 1b T
ASZ17 2 P BAV10 1b WD BB204B ib T
ASz18 2 P BAV1S8 tb WD BB204G b T
BA100 1b  AD BAV19 1b WD BB205A 1b T
BA102 b T BAV20 1b WD BB205B ib T
BA145 la R BAV21 1b WD BB205G ib T
BA148 la R BAV45 1b Sp BBY31 4c Mm
BA157 la R BAV70 4c Mm BC107 2 LF
BA158 tfa R BAV99 4c  Mm BC108 2 LF
BA159 la R BAW21A 1b WD BC109 2 LF
BA182 1b T BAW21B 1b WD BC140 2 LF
BA216 ib WD BAWS6 4c Mm BC141 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 WD = Silicon whiskerless diodes
P = Low-frequency power transistors
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type no. part section type no.  part section type no. part section
BCl46 2 LF BCW30; R 4c Mm BD135 2 P
BC147 2 LF BCW31;R 4c Mm BD136 2 P
BC148 2 LF BCW32; R 4c Mm BD137 2 P
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 4c 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 BCY55 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 BD262B 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 BD266B 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
BCW22%; R 4c Mm BDi133 2 P BD292 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
BD293 2 P BDX64A 2 P BF195 3 HFSW
BD294 2 P BDX64B 2 P BF196 3 HFSW
BD329 2 P BDX65 2 P BF197 3 HFSW
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
BD437 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 | BFQI15 3 FET

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

September 1978
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type no.  part section type no. part section type no.  part section
BFQ16 3 FET BFT93;R 4c Mm BGY33 4a Tra
BFQ17 4c  Mm BFW10 3 FET BGY35 4a Tra
BFQ18A 4c  Mnm BFW11 3 FET ~BGY36 4a Tra
BFQ19 4c Mm BFW12 3 FET BGY37 3 HFSW
BFQ23 3 HFSW BFW13 3 FET BLV1O 4a Tra
BFQ24 3 HFSW BFW16A 3 HFSW BLV11 4a Tra
BFQ32 3 HFSW BFW17A 3 HFSW BLV20 4a Tra
BFQ34 3 HFSW BFW30 3 HFSW BLV21 4da Tra
BFQ42 4a Tra BFW45 3 HFSW BLW29 4a Tra
BFQ43 4a Tra BFWo1l 3 FET BLW31 4a Tra
BFR29 3 FET BFW92 3 HFSW BLW32 ~ d4a Tra
BFR30 4c  Mm BFWO3 3 HFSW BLW33 4a Tra
BFR31 4c  Mm BFX34 3 HFSW BLW34 4a Tra
BFR49 3 HFSW BFX89 3 HFSW BLW60 4a Tra
BFR53;R 4c Mm BFY50 3 HFSW BLW60C 4a Tra
BFR64 3 HFSW BFY51 3 HFSW BLW64 4a Tra
BFR65 3 HFSW BFY52 3 HFSW BLW75 4a Tra
BFR84 3 FET BFY55 3 HFSW BLW76 4a Tra
BFR90 3 HFSW BFY90 3 HFSW BLW77 4a Tra
BFR91 3 HFSW BG1895— BLW78 4a Tra
BFR92; R 4c Mm 541 1a R BLW79 4a Tra
BFRI93;R 4c Mm BG1895- BLW80 4a Tra
BFR94 3 HFSW 641 la R BLW81 4a Tra
BFR95 3 HFSW BG1897- BLW82 4a Tra
BFR96 3 HFSW 541 1a R BLW83 4a Tra
BFS17;R 4c Mm BG1897- BLW84 4a Tra
BFS18;R 4c Mm 542 1la R BLW85 4a Tra
BFS19;R 4c Mm BG1897- BLW86 4a Tra
BFS20;R 4c Mm 641 la R BLW87 4a Tra
BFS21 3 FET BG1897— BLW95 4a Tra
BFS21a 3 FET 642 1la R BLW98 4a Tra
BFS22A 4a Tra BG1898- BLX13 4a Tra
BFS23A 4a Tra 541 1la R BLX13C 4a Tra
BFS28 3 FET BG1898- BLX14 4a Tra
BFT24 3 HFSW 641 la R BLX15 4a Tra
BFT25;R 4c Mm BGY22 4a Tra BLX39 4a Tra
BFT44 3 HFSW BGY22A 4a Tra BLX65 4a Tra
BFT45 3 HFSW BGY23 4a Tra BLX66 4a Tra
BFT46 4c  Mm BGY23A 4a Tra BLX67 4a Tra
BFI9Z;R 4c Mm BGY32 4a Tra BLX68 4a Tra

FET = Field-effect transistors R = Rectifier diodes

HFSW = High-frequency and switching transistors Tra = Transmitting transistors and modules

Mm = Discrete semiconductors for hybrid

thick and thin-film circuits
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type no. part section type no.  part section type no. part section
BLX69A 4a Tra BRY39 BSX20 3 HFSW
BLX91A 4a - Tra (scs) 3 HFSW BSX21 3 HFSW
BLX92A 4a Tra BRY39 BSX45 3 HFSW
BLX93A 4a Tra (PUT) 3 HFSW BSX46 3 HFSW
BLX94A 4a Tra BRY61 4c  Mm BSX47 3 HFSW
BLX95 4a Tra BSR12;R 4c Mm BSX59 3 HFSW
BLX96 4a Tra BSR30 Ac Mm BSX60 3 HFSW
BLX97 4a  Tra BSR31 4c  Mm BSX61 3 HFSW
BLX98 4a Tra BSR32 4c Mm BT126 la Th
BLY87A 4a Tra BSR33 4c Mm BT128 + la Th
BLY87C 4a Tra BSR40 4c Mm BT129 + la Th
BLY88A 4a Tra BSR41 4c Mm BT137 + la Tri
BLY88C 4a Tra BSR42 4c Mm BT138 + la Tri —_—
BLY89A 4a Tra BSR43 4c  Mm Bri39 + la Tri —
BLY89C 4a Tra BSR56 4c  Mm BT151 + la Th —
BLY90 4a Tra BSR57 4c Mm BTW23 + la Th
BLY91A 4a Tra BSR58 4c Mm BTW24 + la Th
BLY91C 4a Tra BSS38 3 HFSW BTW30 + la Th
BLY92A 4a Tra BSS50 3 HFSW BTW31 + la Th
BLY92C 4a T];a BSS51 3 HFSW BTW33 + la Th
BLY93A 4a Tra BSS52 3 HFSW BTW34 + la Tri
BLY93C 4a Tra BSS60 3 HFSW BTW38 + la Th
BLY94 4a Tra BSS61 3 HFSW BTWA0 + la Th
BPW22 4b PDT BSS63;R 4c Mm BTW41 + la Tri
BPW34 4b  PDT BSS64;R  4c  Mm BTW42 + la - Th
BPX25 4b  PDT BSS68 3 HFSW BTW43 + la Tri
BPX29 4b  PDT BSV15 3 HFSW BTW45 + la Th
BPX40 4b  PDT BSV16 3 HFSW BTW47 + la Th
BPX41 4b  PDT BSV17 3 HFSW BTW92 + 1a Th
BPX42 4b  PDT BSV52;R  4c Mm BTX18 + la Th
BPX47A 4b PDT BSV64 3 HFSW BTX94 + la Tri
BPX70 4b PDT BSV78 3 FET BTY79 + la Th
BPX71 4b  PDT BSV79 3 FET BTY87 + la Th
BPX72 4b  PDT BSV80 3 FET BTY91 + la Th
BPX94 4b  PDT BSV81 3 FET BU105 2 P
BPX95B 4b  PDT BSW41A 3 HFSW BU108 2 P
BR100O la Th BSW66 3 HFSW BU126 2 P
BR101 3 HFSW BSW67 3 HFSW BU132 2 P
BRY39 la Th BSW68 3 HFSW BU133 2 P
BSX19 3 HFSW BU204 2 P

+ = series.

FET = Field-effect transistors Th = Thyristors

HFSW = High-frequency and switching transistors Tra = Transmitting transistors and modules

Mm = Discrete semiconductors for hybrid Tri = Triacs

thick and thin-film circuits
P = Low-frequency power transistors
PDT = Photodiodes or transistors
September 1978 5
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type no. part section type no. part section type no. part section
BU205 2 P BY478 la R BZV38 1b Vrf
BU206 2 P BYW19 + la R BZW10 la TS
BU207A 2 P BYW29 + l1la R BZW70 + la TS
Bi1208A 2 P BYW30 + la R BZW86 + la TS
BU209A 2 P BYW31 + la R BZWO1l + la TS
BU326A 2 P BYW54 la R BZW93 + la TS
BUX80 2 P BYW55 la R BZWO5 + la TS
BUX81 2 P BYW56 la R BZW96 + la TS
BUX82 2 P BYW92 + la R BZX55 + 1b  Vrg
BUX83 2 P BYX10 la R BZX61l + 1b Vrg
BUX84 2 P BYX22 + la R BZX70 + la Vrg
BUX85 2 P BYX25 + la R BZX75 + 1b Vrg
BUX86 2 P BYX29 + la R BZX79 + 1lb  Vrg
BUX87 2 P BYX30 + la R BZX84 + 4c  Mm
BY126 la R BYX32 + la R BZX87 + 1b  Vrg
BY127 la R BYX35 la R BZX90 1b Vrf
BY164 la R BYX36 + la R BZX91 1b \%a
BY176 la R BYX38 + la R BZX92 1b Vrf
BY179 la R BYX39 + la R BZX93 1b Vrf
BY184 la R BYX42 + la R BZY78 1b  Vvrf
BY187 la R BYX45 + la R BZY88 + 1b  Vrg
BY188 + la R BYX46 + la R BZY91 + la Vrg
BY206 la R BYX49 + la R BZY93 + la vVrg
BY207 la R BYX50 + la R BZY95 + la vVrg
BY208 + la R BYX52 + la R BZY96 + la Vrg
BY209 la R BYX55 + la R BzZ14 la Vrg
BY223 la R BYX56 + la R BZZ15 la Vrg
BY224 + la R BYX71 + la R BZz16 la Vrg
BY225 + la R BYX90 la R BzZz17 la Vrg
BY226 la R BYX91 + la R BzZ18 la Vrg
BY227 la R BYX96 + la R BZZ19 la Vrg
BY228 la R BYX97 + la R Bz2z20 la Vrg
BY277 + la R BYX98 + la R Bzz21 la Vrg
BY406 la R BYX99 + la R BZz22 la Vrg
BY407 la R BZV10 1b vrf Bzz23 la Vrg
BY409 la R BZV11 1b vrf BZz224 la vVrg
BY409A la R BZV12 1b  vrf BZZz25 la Vrg
BY476 la R BZV13 1b vrf BZZ26 la Vrg
BY476A la R BzV14 1b vrf BZZ27 la Vrg
BY477 la R BZV15 + la vrg BZz28 la Vrg

+ = series.

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
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type no.  part section type no. part section type no. part section
BZZ29 la Vrg ORP66 4b  Ph 1N3890 la R
CNY22 4b PhC ORP68 4b Ph 1N3891 la R
CNY23 4b  PhC ORP69 4b  Ph 1N3892 la R
CNY42 4b PhC 0SB9110 la St 1N4009 ib WD
CNY43 4b PhC 0SB9210 la St 1N4148 1b WD
CNY44 4b  PhC 0SB9310 la St 1N4150 1b WD
CNY46 4b PhC 0SB9410 la St 1N4151 1b WD
CNY47 4b  PhC 0SM9110 la St 1N4154 1b WD
CNY47A 4b PhC 0OsSM9210 la St 1N4446 1b WD
CNY48 4b PhC OSM9310 la St 1N4448 1o WD
CQY11B 4b LED 0SM9410 la St 1IN5060 la R
coylic 4b  LED 0Ss9110 1la St 1IN5061 la R
cQY24a 4b  LED 0ss9210 la St 1N5062 la R
CQY46A 4b  LED 0Ss9310 la St IN5729B 1b  Vrg
CQY47A 4b  LED 0SS9410 1a St IN5730B 1b  Vrg
CQY49B 4b  LED RPY58A 4b  Ph 1IN5731B 1b  Vrg
CcQY49C 4b  LED RPY71 4b  Ph IN5732B 1b  Vrg
CQY50 4b LED RPY76A 4b I 1IN5733B 1b Vrg
CQY52 4b  LED RPY82 4b  Ph IN5734B = 1b  Vrg
cQYs54 4b  LED RPY84 4b  Ph IN5735B 1b  Vrg
CcQYS58 4b  LED RPY85 4b  Ph IN5736B 1b  Vrg
cQY8ss 4b  LED RPY86 4b I IN5737B  1b  Vrg
cQY89 4b  LED RPY87 4 I IN5738B 1b  Vrg
CcQY94 4b  LED RPY88 4 I IN5739B 1b Vg
cQY95 4b  LED RPY89 4p I IN5740B 1b  Vrg
CQY9%6 4b LED 1N821 1b Vrf IN5741B 1b Vrg
CcQY97 4b  LED 1N823 1b  Vrf IN5742B 1b Vrg
on47 1b GB 1N825 1b  Vrf IN5743B 1b  Vrg
0oa90 1b PC 1N827 1b vVrf 1N5744B 1b Vrg
oa91 1b  PC 1N829 1b  vrf IN5745B  1b  Vrg
On95 1b  PC 1N914 1b WD IN5746B  1b  Vrg
0A200 1b AD 1N914A 1b WD 1IN5747B 1b Vrg
OA202 1b AD IN916 1b WD 1N5748B 1b Vrg
ORP10 4b I 1N916A 1b WD 1N5749B 1b Vrg
ORP13 4b I 1N916B 1b WD 1IN5750B 1b Vrg
ORP23 4b Ph 1N3879 la R IN5751B 1b Vg
ORP52 4b  Ph 1N3880 la R IN5752B  1b Vg
ORP60 4b Ph 1N3881 la R 1IN5753B 1b Vrg
ORP6 1 4b Ph 1N3882 la R 1IN5754B 1b Vrg
ORP62 4b Ph 1N3889 la R 1N5755B 1b Vrg

AD = Silicon alloyed diodes PhC = Photocouplers

GB = Germanium gold bonded diodes R = Rectifier diodes

| = Infrared devices St = Rectifier stacks

LED = Light-emitting diodes Vrf = Voltage reference diodes

PC = Germanium point contact diodes Vrg = Voltage regulator diodes

Ph = Photoconductive devices WD = Silicon whiskerless diodes
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type no.  part section type no. part section type no.  part section
IN5756B 1b Vrg 2N3866 4a Tra 56231 la HE
IN5757B 1b Vrg 2N3924 4a Tra 56233 la A
2N918 3 HFSW 2N3926 4a Tra 56234 la A
2N929 2 LF 2N3927 4a Tra 56245 2,3,
2N930 2 LF 2N3966 3 FET 4a A
2N1613 3 HFSW 2N4030 3 HFSW 56246 la
2N1711 3 HFSW 2N4031 3 HFSW to 4a A
2N1893 3 HFSW 2N4032 3 HFSW 56253 la DH
2N2218 3 HFSW 2N4033 3 HFSW 56256 la DH
2N2218A 3 HFSW 2N4036 3 HFSW 56261 2
2N2219 3 HFSW 2N4091 3 FET 56261la 2 A
2N2219A 3 HFSW 2N4092 3 FET 56262A la A
2N2221 3 HFSW 2N4093 3 FET 56263 la
2N2221A 3 HFSW 2N4347 2 P to 4a A
2N2222 3 HFSW 2N4391 3 FET 56264A la A
2N2222A 3 HFSW 2N4392 3 FET 56268 la DH
2N2297 3 HFSW 2N4393 3 FET 56271 la DH
2N2368 3 HFSW 2N4427 4a Tra 56278 la DH
2N2369 3 HFSW 2N4856 3 FET 56280 la DH
2N2369A 3 HFSW 2N4857 3 FET 56290 la HE
2N2483 2 LF 2N4858 3 FET 56293 la HE
2N2484 2 LF 2N4859 3 FET 56295 la A
2N2894 3 HFSW 2N4860 3 FET 56299 la A
2N2894A 3 HFSW 2N4861 3 FET 56309B la A
2N2904 3 HFSW 2N5415 3 HFSW 56309R la A
2N2904A 3 HFSW 2N5416 3 HFSW 56312 la DH
2N2905 3 HFSW 61sv 4b I 56313 la DH
2N2905Aa 3 HFSW 40820 3 HFSW 56314 la DH
2N2906 3 HFSW 40835 3 HFSW 56315 la DH
2N2906A 3 HFSW 40838 3 HFSW 56316 la A
2N2907 3 HFSW 56200 2,3, 56318 la DH
2N2907A 3 HFSW 4a A 56319 la DH
2N3019 3 HFSW 56201 2 A 56326 2,3 A
2N3020 3 HFSW 56201c 2 A 56333 2,3 A
2N3055 2 P 56201a 2 A 56334 la DH
2N3375 4a  Tra 5620175 2 A 56337 la A
2N3442 2 P 56203 2 A 56339 2 A
2N3553 4a Tra 56218 2,3, 56348 la DH
2N3632 4a Tra da A 56349 la DH
2N3823 3 FET 56230 la HE 56350 la DH

A = Accessories | = Infrared devices

DH = Diecast heatsinks LF = Low-frequency transistors

FET = Field-effect transistors
HE = Heatsink extrusions
HFSW = High-frequency and switching transistors

P = Low-frequency power transistors
Tra = Transmitting transistors and modules
Vrg = Voltage regulator diodes
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type no. part section type no. part section type no.  part section
—
56351 2 A 56358 la A 56363 la,2 A
56352 2 A 56359 2 A 56364 la,2 A
56353 2 A 56359%a 2 A 56366 la A
56354 2 A 56360 2 A 56367 2 A
56356 2,3 A 56360a 2 A 56368 2 A
56369 2 A

A = Accessories

September 1978
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

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

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

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

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

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

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

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

DIODE; signal, low power

DIODE; variable capacitance

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

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

DIODE; tunnel

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

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

DIODE; magnetic sensitive

TRANSISTOR; power, high frequency (Rih j.mpb < 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 (Rth j.mb > 15 °C/W)
TRANSISTOR; low power, switching (R j.mb > 15 °C/W)
CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (R
. TRANSISTOR; power, switching (R j-mb < 15 °C/W)

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

DIODE; rectifying, booster

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

NXXCHODIPOZrIPMmMODO®W)
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TYPE

DESIGNATION

SERIAL NUMBER

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

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

VERSION LETTER

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

SUFFIX

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

1.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Note
Limiting conditions may be either maxima or minima.

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

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

ABSOLUTE MAXIMUM RATING SYSTEM

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

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

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

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

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

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

DESIGN CENTRE RATING SYSTEM

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

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

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

October 1977



LETTER SYMBOLS

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

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS

Basic letters

The basic letters to be used are:

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

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

Subscripts

A, a Anode terminal

(AV), (av) Average value

B, b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D,d Drain terminal

E,e Emitter terminal

F, f Forward

G, g Gate terminal

K, k Cathode terminal

M, m Peak value

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

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

(RMS), (rms) R.M.S. value

As first or second subscript: Source terminal (for FETS only)
S, s As second subscript: Non-repetitive (not for FETS)
As third subscript: Short circuit between the terminal not mentioned

and the reference terminal

Specified circuit
Replaces R to indicate the actual working voltage, current or power
of voltage reference and voltage regulator diodes.

SES
N ¥

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

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

b) instantaneous total values
Example ig

c) average total values
Example IB(AV)

d) peak total values
Example Igyg

e) root-mean-square total values
Example IB(RMS)

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

a) instantaneous values
Example iy,

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

c) peak values
Example I,

d) average values
Example Ip(av)

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

Additional rules for subscripts

Subscripts for currents

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

Examples: Iy, i, ip, Ipy

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

Examples: I, IR, iF, lf(rms)
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LETTER SYMBOLS

Subscripts for voltages

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

Examples: VBE’ VBE’ vbe’ Vbem

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

,VR,V A%

Examples: V E Vrm

F

Subscripts for supply voltages or supply currents

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

Examples: VCC’ IEE

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

Example : Vocog

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

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

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

Subscripts for multiple devices

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

continuous (d.c.) current flowing
into the collector terminal of the
second unit

Examples: Inc

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

Vic-2c©

February 1974 | | 3



LETTER SYMBOLS

Application of the rules

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

collector
current

Ic
(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
I,i(or 1) = input

L,1 = load

0O, o (or 2) = output

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

Examples: ZS’ hf, hF

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

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

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

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

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

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

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

h

Examples: hFE’ yRE’ fe
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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, )
11
h (or h )
hf (or h 2)
h (or h )
A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.
Examples: hfe (or the)’ hFE (or thE)
Distinction between real and imaginary parts

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

Examples: Z, =R, + jX,
i i i
Vie = 8 T IPte
If such symbols do not exist or if they are not suitable, the following notation shall be
used:
Examples: Re (hib) etc. for the real part of hib
Im (hib) etc. for the imaginary part of hib

[«
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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 aj, by, a5 andby.

4——02

—>b Z

nsi 2z,
VsZ
72656461
L - Vil o - Viz
17 27

Vig VZg 1)
- Vel by = Vr2
Vg *VE

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

Vi = incident voltage

Vy = reflected (generated) voltage

The four-pole equations for s-parameters are:
by = s1181 + 51222
by = sp1a1 + 52287

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

by
TSI ey = 0
B
Sr*512~a2 31:0
b
S¢ 7 821 ajlag=0
by
So =822 5714, = 0

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

—_
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S-PARAMETERS

The

sS. =

sz

s. =

s-parameters can be named and expressed as follows:

= Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Z) = Z, and Vg9 = 0.

S11

=819 = Reverse transmission coefficient.

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

Sp1 = Forward transmission coefficient.
The complex ratio of the generated wave at the.output and the incident wave at
the input, under the conditions Z; = Zyand Vgy =0

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

SURVEY

In this alphanumeric list we present all transmitting transistors and modules mentioned in this hand-
book together with the most important data.

type number | envelope | mode of operation Vce | frequency | output power power gain
\ MHz dB
BFQ42 TO-39 c.w. class-B 135 | 175 2 1
BFQ43 TO-39 c.w. class-B 136 [ 1756 4 12
BFS22A TO-39 c.w. class-B 13,6 | 175 4 8
BFS23A TO-39 c.w. class-B 28 175 4 10
BGY22 SOT-75A | c.w. 13,6 | 380-512 25 17
BGY22A SOT-75A | c.w. 12,5 | 420-480 25 17
BGY23 SOT-75A | c.w. 13,5 | 380-480 7 4,5
BGY23A SOT-75A | c.w. 12,5 |420-480 7 45
BGY32 SOT-132 | cw. 12,5 68-88 18 22,6
BGY33 SOT-132 | c.w. 12,5 80-108 18 22,6
BGY35 SOT-132 | cw. 12,5 | 132-156 18 20,8
BGY36 SOT-132 | cw. 12,5 | 148-174 18 20,8
BLV10 SOT-123 | c.w. class-B 135 | 175 8 9
BLV11 SOT-123 | c.w. class-B 13,6 | 175 15 8
BLV20 SOT-123 | c.w. class-B 28 175 8 12
BLV21 SOT-123 | c.w. class-B 28 175 15 10
BLW29 SOT-120 | c.w. class-B 13,6 | 175 15 10
BLW31 SOT-120 | c.w. class-B 136 | 175 28 9
BLW32 SOT-122 | class-A 25 860 0,5 (note 1) 1
BLW33 SOT-122 | class-A 25 860 1,0 (note 1) 10
BLW34 SOT-122 | class-A 25 860 1,8 (note 1) 9
BLW60 SOT-56 c.w. class-B 125 | 175 45 5,5
s.s.b. class-AB 12,5 1,6-28 3-30 (note 2) 19,5
BLW60C SOT-120 | c.w. class-B 12,5 | 175 45 5,5
s.s.b. class-AB 12,5 1,6-28 3-30 (note 2) 19,5
BLW64 SOT-56 class-A 25 224,25 10 (note 3) 9,5
BLW75 SOT-105 | class-A 25 224,25 14 (note 3) 8
BLW76 SOT-121A | s.s.b. class-AB 28 1,6-28 8-80 (note 2) 13
c.w. class-B 28 108 80 79
BLW77 SOT-121B | s.s.b. class-AB 28 1,6-28 15-130 (note 2) 12
c.w. class-B 28 87,5 130 75
BLW78 SOT-121A | c.w. class-B 28 150 100 6
s.5.b. class-A 26 28 30 (note4) 19,6
BLW79 SOT-122 | c.w. class-B 12,5 | 470 2 S
c.w. class-B 12,6 | 175 2 13,5
BLW80 SOT-122 | c.w. class-B 12,5 | 470 4 8
c.w. class-B 12,5 | 175 4 15
Notes:

1. Po sync at dim < —60 dB.
2. P.E.P. at d3 < —30 dB.
3. Pg sync at dim <—55 dB.
4. P.E.P. at d3 < —40 dB.
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TYPE NUMBER

SURVEY
type number | envelope mode of operation Ve | frequency | output power power gain
\% MHz w dB

BLWS81 SOT-122 | c.w. class-B 12,5 | 470 10 6

c.w. class-B 125 | 175 10 13,6
BLW82 SOT-119 | c.w. class-B 12,5 | 470 30 5

c.w. class-B 13,5 | 470 30 6,1
BLWS83 SOT-123 | s.s.b. class-A 26 1,6-28 0-10 20

s.s.b. class-AB 28 1,6-28 3-30 21
BLW84 SOT-123 | c.w. class-B 28 175 25 9
BLW85 SOT-123 | c.w. class-B 125 | 175 45 5

s.s.b. class-AB 12,5 1,6-28 3-30 (note 1) 19,5
BLW86 SOT-123 | c.w. class-B 28 175 45 75

s.s.b. class-AB 28 1,6-28 5-47,5 (note 1) 19

s.s.b. class-A 26 1,6-28 17 (note 2) 22
BLW87 SOT-123 | c.w. class-B 13,5 | 175 25 6
BLW9I5 SOT-121A | s.s.b. class-AB 50 28 160 14
BLW98 SOT-122 | class-A 25 860 3,6 (note 3) 6,5
BLX13 SOT-56 s.s.b. class-A 26 28 0-8 (note 2) 18

s.s.b. class-AB 28 28 25 (note 1) 18

c.w. class-B 28 70 .25 17
BLX13C SOT-120 | s.s.b. class-A 26 1,6-28 0-8 (note 2) 20

s.s.b. class-AB 28 1,6-28 3-25 (note 1) 21 -_—
BLX14 SOT-65 s.s.b. class-A 28 1,6-28 15 (note 2) 13 E

s.s.b. class-AB 28 1,6-28 7.5-50 (note 1) 13 -

c.w. class-B 28 70 50 75

c.w. class-B 28 30 50 16
BLX15 SOT-565 s.s.b. class-AB 50 1,6-28 20-150 (note 1) 14

s.s.b. class-A 40 1,6-28 30 (note2) 14

c.w. class-B 50 70 150 10

c.w. class-B 50 108 150 7,5
BLX39 SOT-120 | c.w. class-B 28 175 45 75

s.s.b. class-AB 28 1,6-28 5-42,5 (note 1) 19

s.s.b. class-A 26 1,6-28 15 (note 2) 20
BLX65 TO-39 c.w. class-B 12,5 | 470 2 6

c.w. class-B 125 | 175 2 12
BLX66 SOT-48 c.w. class-B 12,5 | 470 25 8,5

c.w. class-B 125 | 175 3 20
BLX67 SOT-48 c.w. class-B 12,5 | 470 25 8,5

c.w. class-B 1256 | 175 3 20
BLX68 SOT-48 c.w. class-B 12,5 | 470 7 5

c.w. class-B 125 {175 7,2 12,6
BLX69A SOT-48 c.w. class-B 13,6 | 470 20 4
BLX91A SOT-48 c.w. class-B 28 470 1 11
BLX92A SOT-48 c.w. class-B 28 470 25 11
BLX93A SOT-48 c.w. class-B 28 470 7 8,5
BLX94A SOT-48 c.w. class-B 28 470 25 6
Notes:

1. P.E.P. at d3 < —30 dB.

2. P.E.P. at d3 <-—40 dB.

3. Pg sync at dim < —60 dB.
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TYPE NUMBER

SURVEY
type number | envelope | mode of operation Vcg | frequency | output power power gain
Y MHz w
BLX95 SOT-56 c.w. class-B 28 470 40 45
BLX96 SOT-48 class-A 25 860 0,5 (note 1) 6
BLX97 SOT-48 class-A 25 860 1,0 (note 1) 55
BLX98 SOT-48 class-A 25 860 3,5 (note 1) 5
BLYS87A SOT-48 c.w. class-B 13,6 175 8 9
BLY87C SOT-120 | c.w. class-B 13,5 175 8 12
BLY8BA SOT-48 c.w. class-B 13,5 175 15 75
BLY88C SOT-120 | c.w. class-B 13,5 175 15 8
BLY89A SOT-56 c.w. class-B 13,5 175 25 6
BLY89C SOT-120 | c.w. class-B 13,5 175 25 6
BLY90 SOT-55 c.w. class-B 12,5 175 50 5
BLY91A SOT-48 c.w. class-B 28 175 8 12
BLY91C SOT-120 | c.w. class-B 28 175 8 12
BLY92A SOT-48 c.w. class-B 28 175 15 10
BLY92C SOT-120 | c.w. class-B 28 175 15 10
BLY93A SOT-56 c.w. class-B 28 175 25 9
BLY93C SOT-120 | c.w. class-B 28 175 25 9
BLY94 SOT-55 c.w. class-B 28 175 50 7
2N3375 TO-60 c.w. class-B 28 100 7.5 8,8
c.w. class-B 28 400 3 48
2N3553 TO-39 c.w. class-B 28 175 25 10
2N3632 TO-60 c.w. class-B 28 175 13,5 59
2N3866 TO-39 c.w. class-B 28 400 1 10
2N3924 TO-39 c.w. class-B 13,6 175 4 6
2N3926 TO-60 c.w. class-B 13,5 175 7 5,4
2N3927 TO-60 c.w. class-B 13,5 175 12 48
2N4427 TO-39 c.w. class-B 12 175 1 10
Note:

1. Po sync at dim < —60 dB.

3
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SELECTION
GUIDE

In this list we present a survey of all transmitting transistors and modules grouped in accordance with
the main r.f. power application area together with the most important data.

s.s.b. class-AB; f = 28 MHz;
d3; dg <—-30dB

s.s.b. class-A; f = 28 MHz;
d3; dg <—40dB

s.s.b. class-AB; f = 28 MHz;
d3; dg <-30dB

s.s.b. class-A; f = 28 MHz;
dgz; dg <-40dB

type number | envelope | Vcg | P (P.EP.) | Gp

\ w dB
BLY92A SOT-48 28 10 20
BLY92C SOT-120 |28 10 20
BLV21 SOT-123 |28 10 20
BLX13 SOT-56 28 25 18
BLX13C SOT-120 |28 25 18
BLWS3 SOT-123 |28 25 18
BLX39 SOT-120 |28 40 17
BLW86 SOT-123 |28 45 17
BLX14 SOT-65 28 50 13
BLW76 SOT-121A | 28 80 13
BLW77 SOT-121B | 28 130 12
BLX15 SOT-65 50 150 14
BLWO5 SOT-121A | 50 160 14
BLY91A SOT-48 26 13 20
BLY91C SOT-120 | 26 13 20
BLV20 SOT-123 | 26 13 20
BLY92A SOT-48 26 25 20
BLY92C SOT-120 | 26 25 20
BLV21 SOT-123 | 26 25 20
BLX13 SOT-56 26 8 18
BLX13C SOT-120 |26 8 20
BLWS3 SOT-123 | 26 10 20
BLX39 SOT-120 |26 15 18
BLW86 SOT-123 |26 17 20
BLW78 SOT-121A | 26 30 18
BLYBBA SOT-48 13,6 10 18
BLYS88C SOT-120 | 13,56 10 18
BLV11 SOT-123 | 136 10 18
BLY89A SOT-66 13,6 15 18
BLY89C SOT-120 | 135 15 18
BLW87 S0T-123 | 136 15 18
BLW60 SOT-56 12,5 30 18
BLW60C SOT-120 | 125 30 18
BLWSE SOT-123 | 125 30 18
BLY87A SOT-48 12 1 18
BLY87C SOT-120 |12 1 18
BLV10 SOT-123 |12 1 18
BLY88A SOT-48 12 2 18
BLY88C SOT-120 |12 2 18
BLV11 SOT-123 | 12 2 18
BLY89A SOT-56 12 6 18
BLY89C SOT-120 |12 6 18
BLW87 SOT-123 |12 6 18
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SELECTION

GUIDE
type number | envelope | VCE f PL Gp
V | MHz | W dB
2N3866 TO-39 28 175 1] 15
BFS23A TO-39 28 175 4 10
BLY91A SOT-48 28 175 8| 12
BLY91C SOT-120 |28 175 8 | 12
BLV20 SOT-123 |28 175 8| 12
BLY92A SOT-48 28 175 15 | 10
BLY92C SOT-120 |28 175 15 | 10
BLV21 SOT-123 |28 175 15 | 10
BLY93A SOT-56 28 175 25 9
v.h.f. base stations; BLY93C SOT-120 |28 175 25 9
class-B operation BLWS84 SOT-123 (28 175 25 9
BLX39 SOT-120 |28 175 45 7,5
BLWS6 SOT-123 |28 175 45 7,5
BLY94 SOT-565 28 175 50 7
BLW76 SOT-121A | 28 108 80 8
BLW78 SOT-121A | 28 150 | 100 6
BLW77 SOT-121B |28 875|130 7,5
BLX15 SOT-55 50 108 | 150 7,5
BLW95 SOT-121A | 50 108 | 160 7,0
2N4427 TO-39 12 175 1 10
BFQ42 TO-39 13,6 | 175 2| 1"
BFS22A TO-39 135 | 175 4 8
BFQ43 TO-394 1355 | 175 4 1 12
BLY87A SOT-48 135 | 175 8 9
BLY87C SOT-120 |13,6 | 175 8 | 12
BLV10 SOT-123 13,5 | 175 8 9
BLW29 SOT-120 |13,5 | 175 15 | 10
BLY88A SOT-48 13,6 | 175 15 75
v.h.f. mobile transmitters; BLY88C §OT-120 135 | 175 15 75
class-B operation BLVT1 SOT-123 [13,5 | 175 15| 75
BLY89A SOT-56 135 | 175 25 6
BLY89C SOT-120 |13,6 | 175 25 6
BLW87 SOT-123 13,56 | 175 25 6
BLW31 SOT-120 |13,5 | 175 28 9
BLW60 SOT-56 125 | 175 45 55
BLW60C SOT-120 (12,6 | 175 45 5,5
BLWS8S: SOT-123 |12 | 175 45 5
BLY90 SOT-55 125 [ 175 50 5

A Emitter connected to case.
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SELECTION
GUIDE

v.h.f. modules for
mobile transmitters

u.h.f. modules for
mobile transmitters

u.h.f. base stations
class-B operation

u.h.f. mobile transmitters
class-B operation

TV transposer circuits
band 111; class-A operation

TV transposer circuits
band 1V-V; class-A operation

A Without stud.
® See Handbook SC3.

type number | envelope | Vg f PL Gp
\% MHz W |dB
BGY32 SOT-132 125 | 6888 |18 |22,6
BGY33 SOT-132 12,56 | 80-108 | 18 |22,6
BGY35 SOT-132 | 12,5 |132-156 |18 |20,8
BGY36 SOT-132 (12,5 [148-174 |18 |20,8
BGY22 SOT-75A| 13,56 |380-512| 2,5|17
BGY22A SOT-75A| 12,5 |420-480 | 2,5|17
BGY23 SOT-75A| 13,6 |380-480| 7,0| 45
BGY23A SOT-75A1 12,5 1420-480| 7,0| 4,5
type number | envelope | VcE f PL Gp
: \ MHz W |dB
2N3866 TO-39 28 470 1 7
BLX91A SOT-48 |28 470 1T M1
BLX92A SOT-48 |28 470 25111
BLX93A SOT-48 |28 470 7 8,5
BLX94A SOT-48 |28 470 25 6
BLX95 SOT-56 |28 470 40 45
BLX65 TO-39 12,5 470 2 6
BLW79 SOT-122 12,5 470 2 9
BLX66 SOT-484) 12,5 470 25| 85
BLX67 SOT-48 | 12,5 470 25| 85
BLW80 SOT-122 12,5 470 4 8
BLX68 SOT-48 | 12,5 470 7 5
BLW81 SOT-122 12,5 470 10 6
BLX69A SOT-48 |13,6 470 20 4
BLW82 SOT-119 1125 470 30 5
type number | envelope | f |Pggsync |dim [Gp | VCE Ic
MHz W dB |dB \Y mA
BLX91A SOT-48 |225 045 |55 (17 25 75
BLX92A SOT-48 |225 0,7 55 (17 25 115
BLX93A SOT-48 | 225 1,6 55 |[15 25 260
BLX94A SOT-48 |225 5 55 112 25 800
BLW64 SOT-56 | 225 10 55 |10 25 1600
BLW75 SOT-105 | 225 14 b5 8 25 2400
BFR96 ® SOT-37 |[860 0,0: 60 (10 10 50
BFQ34 o SOT-122 1860 0,3 66 10 15 120
BLW32 SOT-122 | 860 0,5 60 |12 25 150
BLX96 SOT-48 | 860 0,5 60 6 25 250
BLW33 SOT-122 | 860 1,0 60 |10 25 300
BLX97 SOT-48 |860 1,0 60 55| 25 500
BLW34 SOT-122 {860 1,8 60 9 25 600
BLX98 SOT-48 | 860 3,5 60 5 25 850
BLWO8 SOT-122 | 860 3,5 60 6,56 | 25 850
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LINE-UPS

In this section we present information on recommended circuit line-ups in the main r.f. power appli-
cation areas. A comprehensive range of output power levels is indicated together with our recommended
types in the particular line-up configuration. The necessary drive power level for each line-up is indi-
cated in the first column.

More detailed application information as well as computer aided design parameters are available on
request.

S.S.B. TRANSMITTERS (1,5 MHz — 30 MHz)

input power | 1st stage 2nd stage 3rd stage P (P.E.P.) VCE stud S
mW W \% flange F
30 BLY87C * 2 x BLY89C 30 13 S
30 BLV10 * 2 x BLW87 30 13 F
50 BLYS88C * 2 x BLW60C 50 13 S
50 BLV11 * 2 x BLW85 50 13 F
100 BLY89C * 4 x BLW60C 100 13 S
100 BLW87 * 4 x BLW85 100 13 F
50 BLY91C * 2 x BLX13C 50 28 S
50 BLV20 * 2 x BLW83 50 28 F
150 BLW83 * 2 x BLW76 150 28 F
250 2xBLW83 * 2 x BLW77 250 28 F
500 2xBLW86 * 4 x BLW77 450 28 F
300 2 x BLX13C ** 2 x BLX15 300 50 S
300 2 x BLW83 ** 2 x BLW95 300 50 F
600 2xBLX39 ** 4 x BLX15 550 50 S
600 2x BLW86 ** 4 x BLW95 550 50 F
40 BLY91C ** 2 x BLW78 ** | 8 x BLX15 1000 50 S/F
40 BLV20 ** 2 x BLW78 ** | 8 x BLW95 1000 50 F
MILITARY COMMUNICATION TRANSMITTERS (25 MHz — 80 MHz)
Input power | 1st stage 2nd stage 3rd stage Py VcE stud S
mW W \% flange F
30 2N4427 * 2 x BLY87C 15 13 S
30 2N4427 * 2x BLV10 15 13 F
60 BLY87C * 2 x BLY88C 25 13 S
60 BLV10 * 2xBLV10 25 13 F
100 BLY87C 2 x BLY89C 50 13 S
100 BLV10 2 x BLW87 50 13 F
50 BLY91C 2 x BLX13C 60 28 S
50 BLV20 2 x BLW83 60 28 F
100 BLY91C 2 x BLX39 90 28 S
100 BLV20 2 x BLW86 90 28 F
15 BLV20 * 2x BLV20 2 x BLW78 200 28 F
25 BLV20 * 2 x BLW83 2 x BLW77 250 28 F

* Class-A operation.

** 28 V supply voltage; class-A operation.
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MOBILE TRANSMITTERS (68 MHz — 87,5 MHz)

input power 1st stage 2nd stage PL VcE stud S
mW w Vv flange F
20 2N4427 BLY87C 8 13 S
20 2N4427 BLV10 8 13 F
35 2N4427 BLW29 14 13 S
10 BSX19 e BGY32 18 13 F
70 BFQ42 BLW31 28 13 S
160 BFQ43 BLW60C 45 13 S
160 BFQ43 BLWS85 45 13 F
BASE STATIONS (68 MHz — 87,5 MHz)
input power 1st stage 2nd stage 3rd stage PL VcE stud S
mW w \% flange F
65 BFS23A BLY93C 25 28 S
65 BFS23A BLWS84 25 28 F
125 BLX92A BLX39 50 28 S
15 2N3866 BLV21 BLW78 100 28 F
50 2N3866 ** BLY93C ** BLX15 150 50 S
50 2N3866 ** BLW84 ** BLW95 150 50 F
F.M. BROADCAST TRANSMITTERS (87,56 MHz — 108 MHz)
input power 1st stage 2nd stage 3rd stage PL VcE stud S
mw w \Y flange F
100 BGY33 2 x BLW85 80 13 F
140 BLX92A BLX39 50 28 S
40 2N3866 BLV21 BLW78 100 28 F
75 BLX92A ** BLX39 ** BLX15 150 50 S
75 BLX92A ** BLW86 ** BLW95 150 50 S/F
140 BLX92A ** BLX39 ** 2 x BLX15 250 50 S
140 BLX92A ** BLW86 ** 2 x BLW95 250 50 S/F
A.M. AIRCRAFT TRANSMITTERS (118 MHz — 136 MHz)
input power 1st stage 2nd stage 3rd stage PL(carr) VcE stud S
mW W \" flange F
110 BLX92A BLY93C 6 13/28 S
240 BLY91C BLX39 12 13/28 S
240 BLV20 BLW86 12 13/28 F
100 BLX92A BLY93C BLW78 25 13/28 S/F
100 BLX92A BLWS84 BLW78 - 25 13/28 S/F

® See Handbook SC3.
** 28 V supply voltage.
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LINE-UPS

PORTABLE AND MOBILE TRANSMITTERS (132 MHz — 174 MHz)

input power | 1ststage | 2nd stage | 3rd stage Pr VcE stud S
mwW w \% flange F
40 2N4427 BFQ43 2 75 -
100 2N4427 BLY87C 8 13 S
100 2N4427 BLV10 8 13 F
125 BFQ42 BLW29 14 13 S
150 BGY36 18 13 F
250 BFQ43 BLW31 28 13 S
120 BFQ42 BLW29 BLW60C 45 13 S
150 BGY36 BLW85 45 13 F
BASE STATIONS (132 MHz — 174 MHz)
input power | Iststage | 2nd stage | 3rd stage PL VcE stud S
mwW w \ flange F
200 BLY91C | BLY93C 25 28 S
200 BLV20 BLW84 25 28 F
25 2N3866 BLY91C | BLX39 50 28 S
25 2N3866 BLV20 BLW86 50 28 F
200 BFS23A | BLY93C | 2xBLX39 100 28 S
200 BFS23A | BLW84 2x BLW86 100 28 F
TV TRANSMITTERS AND TRANSPOSERS (Band 111: 174 MHz — 230 MHz)
input power | Iststage | 2ndstage | 3rd stage 4th stage Po sync VcE stud S
mwW w \%) flange F
15 BLX93A | BLW64 2xBLW75 25 25 S
60 BLX94A | BLW75 4xBLW75 50 25 S
10 BLX93A BLW64 2xBLW75 | 8xBLW75 100 25 S
PORTABLE AND MOBILE TRANSMITTERS (400 MHz — 470 MHz)
input power | 1st stage 2nd stage | 3rd stage 4th stage PL VcE stud S
mwW w \" flange F
15 BFR96 ® | BLW79 BLWS80 2 7.5 S
50 BLW79 BLW80 BLW81 10 13 S
220 BLW79 BLWS81 BLX69A 18 13 S
50 BLW79 BLWS80 BLWS81 BLW82 30 13 S/F

® See Handbook SC3.
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BASE STATIONS (400 MHz — 470 MHz)

input power | 1ststage | 2nd stage | 3rd stage | 4th stage PL VcE stud S
mwW w \" flange F
70 BLX91A | BLX93A | BLX94A 25 28 S
70 BLX91A | BLX93A | BLX94A |2xBLX95 72 28 S
TV TRANSMITTERS AND TRANSPOSERS (Band IV/V: 470 MHz — 860 MHz)
input power | 1ststage | 2ndstage | 3rd stage |4th stage Po sync Vce stud S
mwW W Vv flange F
7 BFQ34 e | BLW34 BLW98 3 25 S
3 BFQ34 ® | BLW33 BLW98 2 x BLW98 6 25 S
5 BLW32 BLW34 2xBLW98 |4 xBLWI8 12 25 S

® See Handbook SC3.
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J L ENVELOPES

MECHANICAL DATA ) Dimensions in mm
SOT-48

o
&
'
¥

'S 1 0,147
i e 4 0107
6,5min (4x) 1.6 max
¥ -
/""R —1_plastic
c
25min o) N [ |
b \ / L__J~metal
~—T 4—8,0—>
- 120
e | 2~
|
13,7 le ] - g'g}ﬂ
-+ 975 max = ] é75 -
+——— 25min ———» 1268608 T pmax
SOT-48
L L ”
152 el
o (1) =0
e Iy b
metal plastic
1 -
T " 0,6 ;. 832UNC 7[
25 < 73
min 14 ' ° 70 2f5 [ I ‘( P
[

l o -

collector

975 | identification »/le1-013
max ’
18wl =
+————— 25min ——— max
- 8 —»

zomile 12.0 ol 875 o
s max

This envelope is also supplied with different collector identification (bevelled collector lead).
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ENVELOPES

MECHANICAL DATA

Dimensions in mm

SOT-48 30
~>2v,7g4—
f R metal plastic
10,6
| nl‘gx Q‘
L] c
B D ] s
- . i r_ > f »
[N g
+ | \\; !
BN
I
€ i | " collector
- !_9“12* i identification | 013
- 25 min ———— -l 375
72622001
SOT-55
0,28
023 |
LA
— <
1/4"x28UNF 55 .‘.
A A
I}
21 % (
b
"
e 5 72607771 4 x28 UNF
13.5 85 0,25
12,5 qu* ~max
7258786.2
SOT-56 o147
*I*o’,m
' '
— P NN N 9,65
10-32UNF + - max
) v
1,98 max—»| |«
e
39 | 300 N
~| 35 - ‘ 285 ™
2 ! 1.5 575
max 7260000.4 |*— 10:7 —» m‘qx
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ENVELOPES

MECHANICAL DATA
SOT-75A

Dimensions in mm

32,25
3175
24 b {A]
16,25 b
15,75 =0,
1
| l | 1
vl
Y A 1825 Hi
36 muxrﬁ;$' — *1*‘ @ 15175 ] -
4 (L2 3 4
-
¥ IBL [
9,5 ' '
min
oy
[~ EEEEn 2o o
e | o =
—‘"L,S - 7265901
SOT-105
) '
LT ¢ I | & ~[~o¥
. 7,6 min (4x) ——+ 10-32UNF
LS _
! ¢ ) y $
4 + ) 975 (| __ 1 1 98
( max max
. 1 NS ¢ ¢
1 L 198, |
' <— 95 —» max
~J
| T
T
-l 59 le > 1‘:’8 -~
55 72702251 |15 __ o 7.2 |
- 28,2 . 10,7 max
max !
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ENVELOPES

MECHANICAL DATA Dimensions in mm

SOT-119
25,6
max
—||=-—0,13
] .
711l ceramic
25,2 12,9
max [18:42 -—T' " max
N
—"T1-] 'BeO
] BN
\metal
—! 6,35 |=— 7277385.2
}<——12,32 —>'
24 | 1] ] 405 7
IL i ? max
SOT-120
v v
==l
5 i |04
A 1,6 max
8-32UNC ™ |‘_ ceramic
!
. S) L
26 --m-- .'g:’.'.k}( 1’5;EI ) ! T
*. 1
M LA |
8,55 BeO
- 86 —» _’2’9‘_min_> ' metal
e 2’6—» I<»—
{ max
59 [ 4 l
™ 55 S min ¥
—»| 98max e «+— 11,8 —»17,0 max '
- 28 -
- 26 - . 72698811
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J L ENVELOPES

MECHANICAL DATA Dimensions in mm
SOT-121A

7
0,11

.__-__TT_ //T

1842 - 13,

b |

29
27

72753341

SOT-1218B is identical to SOT-121A
except for the thickness of the leads
which lies between 0,23 and 0,27 mm.

125 44
=~ max _’} 38
{ ; b
24 L 7
* I j max
1

SOT-122 1 1
| 5 1,62
| Lole 8 N o]e_017
9 min (4x) L 1,98 01!
min (4x :
I 8-32UNC - ceramic
| | s
A /
3
i -
—|- BeO
+(3,3 - metal
11
5,9 \ l (32|l
—— 5'5 |- — 2,8
— 5’6 -
17,6 max = 7276390 max
28,2
25,4
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ENVELOPES J ‘

MECHANICAL DATA Dimensions in mm
SOT-123
e 017
0,11
/ceramic
c 7 *
9,8
" max
\ {
e
\ _——“Ji BeO
\metal
7277386.1
— 2,54 T
= BEREN 25
T —? max
i ! T
6 September 1978



J L ENVELOPES

MECHANICAL DATA
SOT-132

- :f]
Eme | l
*!*l. * H 42

e el Wi B
I T

Dimensions in mm

61,0

170 3,5::5%# -

&
R
8,5

l02®@]A

72694271
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ENVELOPES

MECHANICAL DATA

TO-39; collector
connected to case.

0,86
max

TO-39; emitter
connected to case.

&?fi £ us° ™

TO-60

-— g5 —» 10-32UNF

Dimensions in mm

max min | 72593221
f ==:=J 0,51
jmux
,5
max
‘ =
L 66 pla— 12,7 o | 7278135

max min
19gmax
10-32UNF £

3
y =
m-
~

_3;:‘"‘0!

max
nso T
72 ngmer |

September 1978






SOLDERING
RECOMMENDATIONS

RULES FOR MOUNTING QUARTER-INCH CAPSTAN HEADERS
AS USED FOR R.F. POWER TRANSISTORS

A 5 mm thick brass nut is supplied with each transistor for securing it to a heatsink.
To ensure optimum heat transfer and avoid damage to the threaded stud of the transistor
the following recommendations should be observed:

-Diameter of mounting hole in heatsink: 4, 10 mm (+0, 05; -0, 00)

-Heatsink to be at least 3 mm thick.
Attachment to a thinner heatsink may damage the mounting stud.

-Heatsink surfaces at the mounting hole to be flat, parallel, and free of burrs or oxi-
dation.

-Mounting nut torque: 0, 80 Nm (+0, 05; -0, 00)

8,0 kgcm (40,5 ; -0,0 )
If security against vibration is required, use a locking compound such as Lock-tite.
Do not use washers; they impair the heat transfer.

-Recommended distance from the top surface of heatsink to surface of printed wiring board:
2,9 mm (0,0; -0, 2)

Tension in the transistor leads sets the limit on spacing between heatsink and printed
wiring board; in general, the leads can withstand more pull in the downward than in the
upward direction.

-Solder the leads to the connection pads with resin-cored lead-tin solder, using an iron
of normal temperature. Soldering iron temperatures as high as 350 °C are safely toler -
able; the transistor can withstand an interior temperature of 250 °C for about ten
minutes.

The leads may be tinned, if required, by dipping them into a solder bath at about
230 OC; each lead may be dipped up to its full length. A flux of the quality of Super-Safe
is recommended; after tinning, surplus flux should be rinsed away in tap water.

1 ' | ‘ | September 1974



BFQ42

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile
transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. The
BF Q42 is especially suited as a driver transistor for the BLW29 in a two-stage wide-band or semi-wide-

band v.h.f. amplifier delivering 15 W output power.
It has a TO-39 metal envelope with the collector connected to the case.

QUICK REFERENCE DATA

R.F. performance up to Tymp = 25 °C; Rty ¢.q = 32 OC/W

mode of operation VcE f ‘ PL Gp n zj YL

\% MHz w dB % Q mA/V
c.w. class-B 13,5 175 2 > N > 60 78—ij4,6 22-j18
c.w. class-B | 1256 175 2 typ. 10,5 typ. 65 - -

MECHANICAL DATA
Fig. 1 TO-39; collector connected to case.

? —— ———
815 T ——
max

Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories supplied on request: 56218 {package); 56245 (distance disc).

Dimensions in mm

72593221
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BFQ42

RATINGS

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

Collector-emitter voltage (Vgg = 0)
peak value

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

Collector current (peak value); f > 1 MHz
Total power dissipation up to Tpyp, = 25 OC
Storage temperature

Junction temperature

1 7277613
Ic
(A)
WY
0'5 \2\\ 3
N \@ o\

03 \¥\
)
%

2
0,2 4

0,1

5 6 7 8 910 Vee (V) 20

(1) Mounted on a heatsink.
(S

r:_‘l?_‘b heatsink 7277577

(2) Free-air operation; using a spring cool ing clip.

top view

Fig. 2 D.C. SOAR. /u

VCESM max. 36

\%
VCEO max. 18 Vv
VEBO max. 4 v
Ic(avy) max. 06 A
lem max. 1.8 A
Ptot max. 72 W
Tstg —B65 to +200 ©OC
Tj max. 200 °C
7277614
10
Ptot
(W)
bt 4 4
N (1)
N K
hEN \(2) derate by
5 1 0,037 W/°c
‘\
N
(1) N
~L RN
e (2; derate by
0,016 w/°C
0
0 50 100 150

Th, Tamb (°C)
(1) Short-time r.f. operation during mismatch;

f= 1 MHz.
(2) Continuous d.c. and r.f. operation;
Rth mb-h = 3 °C/W; R¢p c.a = 32 OC/W.

Fig. 3 Total power dissipation; Vo < 16,5 V.
— — — Mounted on a heatsink.

Free-air operation; using a spring

cooling clip having a thermal resistance

of 32 6C/W.
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V.H.F. power transistor BFQ42

THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 24 oCc/W
From junction to case Rthjc = 29 oc/w
From mounting base to heatsink Rth mb-h = 3 oc/w

CHARACTERISTICS

Tj =250C
Collector-emitter breakdown voltage

Vge=0;lc=2mA V(BR)CES > 36 V
Collector-emitter breakdown voltage

open base; I = 25 mA V(BR)CEO > 18 Vv
Emitter-base breakdown voltage

open collector; Ig = 1 mA V(BR)EBO > 4 Vv
Collector cut-off current

VBe=0;Vcg =18V ICES < 1 mA
Second breakdown energy; L =25 mH; f = 50 Hz

open base Esgo > 05 mJ

Rgg =102 EsBRr > 0,5 mJ
D.C. current gain *

= ] _ typ. 30

Ic=0,25A;Veg=5V hEg 10 to 60
Collector-emitter saturation voltage*

Ic=0,75A;1g=0,156 A VCEsat typ. 09 V
Transition frequency at f = 100 MHz *

—lg=0,25A;Vcg=135V fr typ. 750 MHz

—lg=0,75A;Veg=136V fr typ. 625 MHz
Collector capacitance at f = 1 MHz

lg=1lg=0;Vcg=135V Ce typ. 8,6 pF
Feedback capacitance at f = 1 MHz

Ic=20mA; Vg =135V Cre typ. 3,8 pF

* Measured under pulse conditions: tp < 200 ps; § < 0,02.

March 1978



BFQ42

7277615 7277616
40 20 ‘
N \
FE C¢
N (pF)
RN N
N[ \135V O
' N
5V N
typ
20 10
T~y
- —_—
0 0
0 05 1 oieta) 18 0 5 10 veg (v) 15
Fig. 4 Typical values; Tj =25 0C. Fig.5 Ig=1g=0;f=1MHz; TJ- =25 0C.
1000 7277617
fr
(MHz) ] ~
| SN typ
/ N
~N
N
500 N
N~ 1 ,
0
o - 05 1 —1g (A) 1.5

Fig. 6 Vgcg = 13,5 V; f =100 MHz; T;=25 ocC.
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V.H.F. power transistor BFQ42

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Tamb = 25 °C; Rip c.a = 32 OC/W

f (MHz) ! Veg (V) | PL (W) I Ps (W)  Gp (dB) ’ Ic(A)  n(%) ' 7 (Q) i YL (mA/V)
175 135 2 <0,16 > n <0,25 > 60 78—j46 | 22—-j18
175 12,5 2 - typ. 10,5 typ. 65 — -
50Q
C1 L1
500
Cc2
4
R1
7277625.1
2 7 *Vee =
Fig. 7 Test circuit; c.w. class-B. -
List of components:
C1=C2=Cb5 =4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)
C3 =100 pF ceramic capacitor
C4 = 100 nF polyester capacitor
C6 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
L1 = 3 turns enamelled Cu wire (1,0 mm); int. dia. 4,0 mm; length 4 mm; leads 2 x 5 mm
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)
L3 = L5 = 4 turns Cu wire (1,0 mm); int. dia. 6,0 mm; length 6 mm; leads 2 x 5 mm
R1 =220 Q carbon resistor
R2 = 10 2 carbon resistor
Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BFQ42

APPLICATION INFORMATION (continued)

7277578.1

-
-
-
-
7277579
Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets.
Material of printed-circuit board: 1,6 mm epoxy fibre-glass.
The length of the external emitter lead is 1,2 mm.
6 September 1978



V.H.F. power transistor

BFQ42

7277618 7277619
4 20 100
PL Gp n
(W) (dB) (%)
Veg=135V 1
~ — ] ]
dP™ ~ P !
7 < L
<T125V] S EREAR
2 L 10 <—P~— 50
) 4Nd / ~G
71 7 P
4
Vi
Az
Y /
4
7
0 0 0 =
0 100 200 300 1 2 ppw 3 =
Fig. 9 Typical values; f = 1756 MHz; Fig. 10 Typical vaiues; f = 175 MHz;
Tamb = 25 9C; Ryp, c.a = 32 OC/W. Tamb = 25 9C; — Vg = 135 V;
———VeE =125 V; Rth c.a = 32 OC/W.
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BFQ42

APPLICATION INFORMATION (continued)

7277620
T 1
T
VSWR =TT
2,5 50
PLnom
(W)
(VSWR=1)
2
PS | ]
P -
15 Snom
1 11 12 Vce
VCEnom

Fig. 11 R.F. SOAR (short-time operation

during mismatch); f = 175 MHz; T, = 70 °C;

Rth mb-h =3 °C/W; VCcEnom =135V or 125 V;
Ps = Pgnhom at VCEnom and VSWR = 1.

Note to Figs 11 and 12:

7277621
2,5
P
Lnom
VSWR = T
W) | 25
(VSWR =1)
2
N
I~
’ \\‘\\\ -
NS 110
N~ 20
50
1
PS -
P —
05 Snom
1 1,1 1,2 Vce
VCEnom

Fig. 12 R.F. SOAR (short-time operation
during mismatch); f = 175 OC; Tymp = 70 °C;
Rthc-a=32°C/W;VcEnom=13,6Vor12,5V;
Ps = PSnom at VCEnom and VSWR = 1.

The transistor has been developed for use with unstabilized supply voltages. As the output power and

drive power increase with the supply voltage, the no

minal output power must be derated in accordance with

the graph for safe operation at supply voltages other than the nominal. The graph shows the permissible

output power under nominal conditions (VSWR =
ratio with VSWR as parameter.

1), as a function of the expected supply over-voltage

The graph applies to the situation in which the drive (Pg/Pgnom) increases linearly with supply over-

voltage ratic,

March 1978



V.H.F. power transistor BFQ42

OPERATING NOTE Below 100 MHz a base-emitter resistor of 22 £ is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only.

+30 7277622 60 7277623 0
LITRY
() | |
*20 = (Q) = = (pF)
R -
R
+10 ‘\‘\ I’i 40 y, —-20
1
1 1
/
X A
0 A= /
—t X p A
- | c
L
-10 4 20 7 —40
u
-20
-30 0 —60
0 200 f(MHz) 400 0 200  {(MHz) 400
- Fig. 13. 1277624 Fig. 14.
Gp
(dB)
20 Conditions for Figs 13, 14 and 15:
Typical values; VCg = 13,6 V; P =2 W;
Tamb = 25 °C; Rip c.a = 32 OC/W.
N
NI N
\‘
N
10
~N
-
0 Fig. 15.
0 200 f (MHz) 400
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BFQ43

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile
transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. The
BFQA3 is especially suited as a driver transistor for the BLW31 in a two-stage wide-band or semi-wide-
band v.h.f. amplifier delivering 28 W output power.

It has a TO-39 metal envelope with the emitter connected to the case, which enables excellent heatsink-

ing and emitter grounding.

QUICK REFERENCE DATA

R.F. performance up to Tp, = 25 °C

mode of operation | Vg f P Gp n zj YL
\ MHz w dB % Q mA/V
c.w. class-B 13,56 175 4 > 12 > b5 3,2+0,03 53 —j29 —
——
c.w. class-B 12,56 175 4 typ. 12 typ. 60 — - —
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; emitter connected to case.
? | m__—! 0151 '
Amax
8,5 ——— e ]
max
’ ]
L 66 pie— 12,7 [ 7278135
max min
Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories supplied on request: 56218 (package); 56245 (distance disc).
March 1978 1



BFQ43

RATINGS

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

Collector-emitter voltage (Vgg = 0)
peak value

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

Collector current (peak value); f > 1 MHz
Total power dissipation up to Ty = 25 °C
Storage temperature

Operating junction temperature

7277626
2
Ic
(A)
1 AN A\ A
NBUACK
\ A
NATA
N\ = o
%0\ 0O
Q
0,5 \ \
0,1
5 0 20 30

Fig. 2 D.C. SOAR.

VCESM max. 36

\%
Vceo max. 18 V
VEBO max. a4V
Ic(AV) max. 1,25 A
lcm max. 3,75 A
Ptot max. 12w
Tstg —65to + 150 °C
T max. 200 °C
15 7277627
Ptot
(W)
-~
~
10 (IS
.~ < \ -
(2)
5
0
0 50 Th(°c) 100
(1) Short-time r.f. operation during mismatch;
f=1 MHz.
(2) Continuous d.c. and r.f. operation; derate
by 0,05 W/OC.

Fig. 3 Total power dissipation; Vg <16,6 V.

THERMAL RESISTANCE (dissipation =4 W; Ty, = 82 OC, i.e. T, = 70 °C)

From junction to mounting base
From mounting base to heatsink

L}

Rth j-mb 18 OC/W
Rthmbh = 3 oc/w
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V.H.F. power transistor

BFQ43

CHARACTERISTICS

Tj=250C

Collector-emitter breakdown voltage
Ve =0; lc=5mA

Collector-emitter breakdown voltage
open base; Ic = 50 mA

Emitter-base breakdown voltage
open collector; Ig =2 mA

Collector cut-off current
VBe=0;Vcg =18V

Second breakdown energy; L = 25 mH; f = 50 Hz

open base
R =108

D.C. current gain *
Ilc=05A;Veg=5V

Collector-emitter saturation voltage *
Ic=15A;1g=03A

Transition frequency at f = 100 MHz *
—lg=05A;Vcg=135V
—lg=15A;Vcg=1356V

Collector capacitance at f = 1 MHz
Ig=1g=0;Veg=13,5V

Feedback capacitance at f = 1 MHz
Ic=20mA;Vcg =135V

* Measured under pulse conditions: tp< 200 us; 6§ < 0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
ICES

Espo
EsBRr

hrE

VCEsat

> 36 V
> 18 Vv
> 4V
< 2 mA
> 056 mJ
> 05 mJ
typ. 40
10 to 80

typ. 09 Vv
typ. 750 MHz
typ. 625 MHz
typ. 15 pF
typ. 7.3 pF
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BFQ43

60 7277628 o 7277629
1'
4 A
C
hFe F
] - Veg = (pF)
N 13,5 V]
40 - 40
N \
N \
5V+
N
20 20 typ
o~
-
0 0
0 1 Ic (A) 2 0 10 Veg (V) 20
Fig. 4 Typical values; Tj =256 0C. Fig. 5 Ig=1g=0;f=1 MHz; Tj =25 0C.
1500 7277630
fr
(MHz)
1000
typ
1 —
, R i
500 ~
0
0 0,5 1 1,5 —Ig (A) 2

Fig. 6 Vg = 13,5 V; f = 100 MHz; Tj = 25 °C.
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V.H.F. power transistor BFQ43

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=250C

f (MHz) 1 Veg (V) ] PL (W) ] Ps (W)  Gp (dB) | Icla)  n% | zH@ IY_L(mA/V)
175 135 4 <025 > 12 <054 > 55 |3,2+j0,03| 53—j29
175 12,5 4 - typ. 12 - typ. 60 - -

500
500

7277637.1

Fig. 7 Test circuit; c.w. class-B.

List of components:

C1=C5=2,5to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)

C2 = C6 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)

C3 = 100 pF ceramic capacitor

C4 = 100 nF polyester capacitor

L1 =2 turns Cu wire (1,0 mm); int. dia. 4,0 mm; length 3 mm; leads 2 x 5 mm

L2 = 7 turns enamelled Cu wire (0,5 mm); int. dia. 3,0 mm; length 4 mm; leads 2 x 5 mm
L3 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = 4 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 5 mm; leads 2 x 5 mm
L6 = 5 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 7,5 mm; leads 2 x 5 mm
R1=R2 =10 £ carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BFQ43

APPLICATION INFORMATION (continued)

R2 rivet | 5

rivets

7277575.1

7277576

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets.

Material of printed-circuit board: 1,6 mm epoxy fibre-glass.
The case is directly grounded on the printed-circuit board.
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V.H.F. power transistor BFQ43
75 7277631 7277632
20 100
PL
(w) Th =25 °C
= Sp T3 1
P L (d8) TP N (%)
g L4 Rad
5 Y “ ANN
4 o N
Th=70°C
4 h PR Th = 25 °C
y 20 °c| [
# N
7 10 n | N 25°C4 50
/ AREDLEAN
y/
25 1
i
0 0 0 —
0 0,5 Pg (W) 1 0 25 5 PL (W) 75 E
Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 175 MHz; —
—Vcg=1356V;,———Vcg=125V. —Veg=135V;———=Vgg=125V.
7277633
Fig. 11 R.F. SOAR (short-time operation during
5 mismatch); f = 1756 MHz; Ty, = 70 ©C.
PlLnom Rth mb-h = 3 °C/W; VCEnom =135 0r 12,5 V;
(W) %‘ PS = Psnom at VCEnom and VSWR = 1.
(VSWR=1) VSWR = 1] ) .
5 The transistor has been developed for use with
N
4,5 N unstabilized supply voltages. As the output power
AN N and drive power increase with the supply voltage,
NN \\ the nominal output power must be derated in
N AN accordance with the graph for safe operation at
N supply voltages other than the nominal. The graph
4 J 10 shows the permissible output power under nominal
NN | - c
N conditions (VSWR = 1), as a function of the
(TN 20 expected supply over-voltage ratio with VSWR as
N 5|0 parameter.
35 The graph applies to the situation in which the
! drive (Pg/Pgnom) increases linearly with supply
over-voltage ratio.
Ps [ ]
PSnom(™]
3
1 11 1,2 Vce
VCEnom
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BFQ43

OPERATING NOTE Below 140 MHz a base-emitter resistor of 10 §2 is recommended to avoid oscil-

lation. This resistor must be effective for r.f. only.

+10 1277838 o 7z77s}35
Xip] C] ]
. [y -
;l. y. RL R foent CL
i |
() __\ i y4 (Q) L (pF)
\ <
+5 4 20 \‘ 4 -25
\ A
AN E /. i 1] ™
y. N R H
/
0 10 7 -50
E X f
7 —-CL
-5 0 -75
0 250  {(MHz 500 0 250 f{MHz) 500
Fig. 12. 1277636 Fig. 13.
30
Gp
(dB)
20

Th = 25 °C.

10

0 Fig. 14.
0 250 f (MHz) 500

Conditions for Figs 12, 13 and 14:
Typical values; Vgg = 135 V; P|_= 4 W;
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BFS22A

V.HF. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and
military transmitters with a supply voltage of 13,5 V. The transistor is resistance stabilized. Every tran-
sistor is tested under severe load mismatch conditions with a supply over-voltage to 16,5 V.

It has a TO-39 metal envelope with the collector connected to the case.

QUICK REFERENCE DATA

R.F. performance up to Tip = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n z; YL
\% MHz w dB % Q mA/V
c.W. 13,56 175 l 4 > 8| > 60 ! 39+j2,2 1 37 —j22
c.w. 12,5 175 4 typ. 8 typ. 60 - -
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.
? m— e Ju— 0151
max
85 ey
max
Lrgfx_"— 1!7%|Z\ ' 92593221

Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories: 56218 (package); 56245 (distance disc).
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BFS22A

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

Voltages
Collector -base voltage (open emitter) VCBOM max. 36 V
peak value
Collector -emitter voltage (open base) VCEO max. 18V
Emitter -base voltage (open collector) VEBO max. 4 Vv
Currents
Collector current (average) Icav) max. 0.75 A
Collector current (peak value) f > 1 MHz IcMm max. 2.25 A

Power dissipation

Total power dissipation up to Tmb =25 °C

f > 1MHz Prot max. 8 W
7260974 1 7260973
L.L 1 D.C.SOAR] Tmb=25°C
VCE <165V - 1
» f >1MHz N
10 ' R (A)
| short time_[\%. 0.7 \
P operation %.e ’ \
tot [y S WR>3 ° 06 A\
(W) + 0/‘ \
&1 ¢ \
N 05
75 %
N2 oL
N, c)"/ . \
N
5 N § 03 \
normal )
operation -
V.SW.R<3 g 0.2
25
0 0.1
0 50 100 Tmp(°C) 150 5 6 7 8 910 VeelV) 20
Temneratiira
Temperature
Storage temperature Tstg -65t0 +200 °C
Operating junction temperature Tj max. 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 22 °c/w
From mounting base to heatsink
with a boron nitride washer
for electrical insulation Rth mb-h = 2.5 °c/w
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BFS22A

CHARACTERISTICS Tj = 25°C unless otherwise specified

Collector cut-off current

Ig = 0; VCE = 14V ICEO < 5 mA

Breakdown voltages

Collector -base voltage
open emitter, Ic = 1 mA V(BR)CBO > 36 VvV

Collector -emitter voltage
open base, I = 10 mA V(@BR)CEO > 18 v

Emitter -base voltage
open collector, Ig = 1 mA V(BR)EBO > 4 Vv
Transient energy

L =25 mH; f =50 Hz

open base E > 0.5 mWs
-VBE=1.5V; RBE=33Q E > 0.5 mWs
D.C. current gain
Ic =500 mA; VGE =5V hFE > 5
Transition frequency
Ic=350mA; VCE=10V fr typ. 700 MHz
Collector capacitance at f = 1 MHz
A _ typ. 15 pF
IE —Ie —0, VCB—ISV . CC < 20 pF
Feedback capacitance at f = 1 MHz
Ic=50mA; Vcg =15V Cre typ. 11 pF

April 1971 “ “ 3



BFS22A

1000 7260975
fr
(MHz) Vee=10V
750
'1/ typ ™~
r A
~
500
250
0
0 05 1 15 2 25 Ic(A) 3
30 7260970
\ Iesl=0 | |
Ce \ f=1MHz
(pF)
20 ¥
N typ
N
=
10
0
0 10 Veg (V) 20
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BFS22A

APPLICATION INFORMATION

R.F. performancein c.w.operation (unneutralised common-emitter class B circuit)

f =175 MHz; Top up to 25 oC

Voo(V) | Pg(W) | PLOW) | Ic(A) | Gp@B) | m(B) | Z(®) | TimA/v)
13.5 < 0.63 1 4 ‘ < 0.49 | >8 l > 60 I 3.9+j2.2‘ 37-j22
12.5 typ.0.63 4 typ.0.53 | typ.8 ! typ.60 - -

Test circuit

1

son_(@—H

c2

L.
T

Qm
L6

7260376 T =1 O +V,
 — —O +Vec

Cl =C6 =4 to 29 pF air trimmer with insulated rotor
C2 =C7 =4 to 29 pF air trimmer with non-insulated rotor

C3 = 39 pF ceramic
C4 = 100 pF ceramic
Cs5 = 15 nF polyester

L1 =1 turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm

L2 = 6 turns enamelled Cu wire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L3 = L6 = ferroxcube choke (code number 4312 020 36640)

L4 = 8 turns enamelled Cu wire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L5 = 5 turns enamelled Cu wire (1.0 mm); winding pitch 1.0 mm; int. diam. 8 mm;
leads 2 x 10 mm

L7 = 7 turns enamelled Cu wire (1.0 mm); winding pitch 1.0 mm; int. diam. 6 mm;
leads 2 x 5 mm

Rl =R2 =10 Q carbon
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BFS22A

7.5

(w)

2.5

7260969

T=175MHz
Tmb=25°C |
see page 5
typ—
/, typ
)4
Veez 135V
4
//
// 125V
/A/
»
L'
05 Ps (W) 1
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BFS22A

7260971 26097
——t—
R.F SOAR RF. SOAR

5 5
PLnom PLnom
(W) (W)
V.S.W.R.51 V.S.W.R.:=

4 14 4

\S'h{/h N A "\S‘
\iiw 3 h "’4:
\ \‘,9
50 é;\
3 3 N
N
2 2
P L5 7]
] 1 12 | Snom ] 12 14 |Psrom ||
10 1 12 Vo 10 1 12 Ve
vCCnom vCCnom
Conditions for R.F. SOAR:
= 17 = = =
fr - 5 Ig/IHz Psnom PS at VCC VCCnom and V.S.W.R. =1
'mb = 70 °C see also page 5

VCCnom: 12.50r 13.5V

The transistor has been developed for use with unstabilized supply voltages. As the
output power and drive power increase with the supply voltage, the nominal output
power must be derated in accordance with the graphs above for safe operation at
supply voltages other than the nominal. The graphs show the allowable output power
under nominal conditions, as a function of the supply overvoltage ratio, with V. S. W.R.
as parameter.

The left hand graph applies to the situation in which the drive (Pg/Pspom) increases
linearly with supply overvoltage ratio.

The right hand graph shows the derating factor to be applied when thedrive (Pg/Pgpom)
increases as the square of the supply overvoltage ratio (V~c/Vocnom?*

Depending on the operating conditions, the appropriate derating factor may lie in the
region between the linear and the square-law functions.

April 1971 “ “ 7



BFS22A

|

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for both d.c.

7268907

and r.f.

power gain versus frequency
20 (class B operation)
[TT T
P \ VCC =13,5 V|
-~ = ]
N Tmb = 25 °C M
N\
15 \ typ. values [
10
AN
AN
-~
5
0
0 100 200 300
f (MHz)

7268908 7268909
input impedance (series com- load impedance (parallel com-
ponents) versus frequency 0 ponents) versus frequency

10 (class B operation) 100 (class B operation)
i ] Ry, Vg =135V YTIT
Xj [ Ty () PL=4W Cy,
@[\ Tagb = 25 °C 1
\ T typ. values " T
5 N ‘Ti-— 75 -—‘25
N ,4 ri [ / CL
A (pF
-+
0 /A S0 FRy 17 / =50
y /
[
/ R
Xi 7 = L—
-5 Ve = 13,5 Vi 25 ~75
Py, =4W |
Tmb = 25 °C [
typ. values [ 1
-C1.
10 [T11] o 3
0 100 200 300 0 100 200 300
f (MHz) f (MHz)
8 ” “ May 1974



BFS23A

VHF. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class-A, B and C operated mobile, industrial and
military transmitters with a supply voltage of 28 V. The transistor is resistance stabilized. Every tran-
sistor is tested under severe load mismatch conditions.

It has a TO-39 metal envelope with the collector connected to the case.

QUICK REFERENCE DATA

R.F. performance up to Tryp = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n z YL
Y MHz w dB % Q mA/V
c.w. l 28 I 175 ] 4 t >10 I >65 I 23+j16 I 8,9 —j18,1
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.
f ‘===—j 0151
jmux
8,5 e’ -
max
s ———

max min 72593221

Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories: 56218 (package); 56245 (distance disc).
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BFS23A

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

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)
Currents

Collector current (average)
Collector current (peak value) f > 1 MHz

Power dissipation

Total power dissipation up to T ; =25 °C
f>1MHz

726097
) .
10 4: f >1MHz
| short time [\%.
P operation "uo‘_,
(m 'V.S.WR>3 32,
REREN
N
7.5 \<‘Q6 S
°
b NI
Ny
5
normal operation
V.SW.R<3
25
0
0 50 100 Tmp(°C) 150

1 emEerature

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink
with a boron nitride washer
for electrical insulation

VcBoM max. 63 A%
VCEQ  max. 36 vV
VEBO © max. 4 v
IcAvy max. 0.5 A
IcMm max. 1.5 A
Ptot max. 8 w
7260980
DC.SOAR [Tme=25°C

Ic

(A)

0.5

0.4 \

0.3

0.2

0'110 20 30 L0

Vee (V!

Tstg -65 to +200 ©C
Ty max. 200 ©C
Rin j-mb = 22 oC/W
Rth mb-h = 2.5 oc/W

N

April
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BFS23A

CHARACTERISTICS

Collector cut-off current

Ig=0; Vog =28 V

Breakdown voltages

Collector-base voltage
open emitter, Ic = 1 mA

Collector-emitter voltage
open base, I = 10 mA

Emitter-base voltage
open collector; Ig = 1 mA

Transient energy
L =25 mH; f =50 Hz
open base
—VBE= l.SV;RBE=339

D.C. current gain

Ic =500 mA; Vg =5V

Transition frequency

Ic =400 mA; VcE = 20V

Collector capacitance at f = 1 MHz

Ig=1g=0; Vcp=30V

Feedback capacitance at f = 1 MHz
Ic=25mA; Vg =30V

ICEO

V(BR)CBO
V(BR)CEO

V(BR)EBO

re

typ.

"3

65

36

ee
vt

500

10
15

7.5

Tj = 25 °C unless otherwise specified

mWs
mWs

MHz

pF

pF

April 1971 “



7260982
800 11T
111
t Veg=20V -
(MHz) e
400 C
N
N
N
200
0
0 05 1 15 Ic(A) 2
7260978
1 T
[
Tg=I,=0 | |
20 f=1MHz
Ce A\
(pF)
15
N\
Ntre
N
.
10
s
0
0 10 20 VeglV) 30
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BFS23A

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralised common-emitter class Bcircuit)

Ve =28V; T

mb Up to 25 °c

(MHz) [Ps (W) | PLOW) | Ic(A) | Gp@B | n(D| 7@ | Y1, (mA/V)

175 I<O.4O [ 4 “<0.22 i > 10 i >65I 2.3+j1.6| 8.9 —ji8.1

Test circuit C6, L7

_MVL_*PM\__@_SOQ

c1

s00_@—H
7

LT

7260983 TCS =1
CJ

-

Cl =C6 =4 to 29 pF air trimmer with insulated rotor
C2 =C7 = 4 to 29 pF air trimmer with non-insulated rotor

I

C3 = 39 pF ceramic

C4 = 100 pF ceramic

GS = 15 nF polyester

L1 = 1 turn enamelled Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm

L2 = 6 turns enamelled Cuwire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L3 = L6 = ferroxcube choke (code number 4312 020 36640)

L4 = 8 turns enamelled Cuwire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

L5 = 5 turns enamelled Cuwire (1.0 mm); winding pitch 1.0 mm; int. diam. 8 mm;
leads 2 x 10 mm

L7 = 4 turns enamelled Cuwire (1.0 mm); winding pitch 1.0 mm; int. diam. 6 mm;
leads 2 x 5 mm

R1 =R2 =10 2 carbon
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BFS23A

7.5 7260977 7.5 7260981
RE SOAR |11
Vec=28V L— Vee= 28V i
PL f=1:75M°HZ PL £=175MHz
W) Tmb=25°C || (W)
see page 5
5 5
d T =50°C
70°¢
T
90°C
typ
25 / 25
A
y
v
0 0
0 0.25 Ps (W 05 1
s(W) 0 vswr %

For high voltage operation, a stabilized
power supply is generally used.
The graph shows the allowable output
power under nominal conditions as a
function of the V.S.W.R., with heat-
sink temperature as parameter.

6 “ “ April 1971
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OPERATING NOTE Below 100 MHz a base -emitter resistor of 10 2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
7268910

30
power gain versus frequency
(class B operation)
Gp REREEN
LTI
(dB) Vog =28V
Pp=4w [T
Tmb = 25 °C |-
20 typ. values [T
A~
\
A\
N\
10 -
0 —_—
0 200 f(MHz) 400
20 7268911 300 7268912
input impedance (series com- load impedance (parallel com-
s ponents) versus frequency ponents) versus frequency
x.‘ (class B operation) Ry, | (class B operation)
©) [TITTT]T (9] Voo =28V
;/cc : ‘2: vV H PL=4W
= ] - [
10 TL b= 25 °C » ) LR 1 - Tmb = 25 °C
. yr;l valnes I 00 typ. values =—{ef}
. h
T *i A
\ - ">
—7 N 20
A - rj RL
0 100 3 CL
v A (pF)
I
/ f -40
=3 -CI_
I
-10 4 0
0 200 f(MHz) 400 0 200 f(MHz) 400
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BGY22
BGY22A

U.H.F. POWER AMPLIFIER MODULES

Broadband amplifier modules primarily designed for mobile applications operating di-
rectly from 12 V vehicle electrical systems. The module will produce 2,5 W output into
a 50 2 load over the bands 380 to 512 MHz for the BGY22, and 420 to 480 MHz for the

BGY22A.
QUICK REFERENCE DATA
Type Mode of Freq. range VB Pp Py, n Zg =17y,
number | operation (MHz) V) (mW) W) (%) ()
BGY22 c.w. 380 to 512 13,5 50 > 2,5| > 40 50
BGY22 cC.W. 380 to 512 13,5 50 typ. 2,9 | typ. 50 50
BGY22A c.W. 420 to 480 12,5 50 > 2,5| > 40 50
MECHANICAL DATA Dimensions in mm
SOT-75A
32,25
3175
24 P {A]
16,25 ekl
15,75 >0}
.
' I . Terminal connections
| - BRI
[ 1 B 1 = input lead
| ; A 2=+V
— 16,25 B
36 n::&sx__'_$' — T ] @ 15,75 - 3 = output lead
4 o Il 2 :I‘ i 1] 4 =r.f. and d.c. ground
& INl
min
Y
S D 2o b
' (3x) ™ max ™~
_.Ik's - 7265901

To ensure good thermal contact between mounting base and heatsink, burrs or thickening
at the edges of the heatsink holes should be removed and the package bolted down onto a

flat surface.

Devices may be soldered directly into a circuit with a soldering iron at a maximum iron
temperature of 245 OC for 10 seconds at least 1 mm from the plastic.
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BGY22
BGY22A

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

D.C. voltages (with respect to flange)

Supply terminal \%:] max. 18 V
Input terminal Vi max. 25 V
Output terminal Vo max. 25 V
Current
Supply current (d.c.) Itot max. 800 mA
Drive power
VB=13,5V;Z =50Q Pp max. 150 mW
Temperatures
Storage temperature Tstg —40 to +100 °C
Operating heatsink temperature Th max. 90 ©C
— Pj, for normal operation Py, for fault condition
E 6 7262973 .1 7262971 .1
P 4
(W) PLnom > v
w
(W) KINS‘W'?\~50
4 3k Vi X
NZR 00
< 0. [l
sor ol
N 0%
2
2
1
Vg T
0 0 anom T
0 50 T, (°C) 100 1 1,1 12 Py 1,3
F"Dm)m
Where Pl nom =PL at Vg =13,5V; Z1, = 50 2 (BGY22)
and Py pom = PL at Vg = 12,5 V; Z1, = 50 Q (BGY22A)
2 \II “ July 1976



BGY22
BGY22A

CHARACTERISTICS

Th = 25 9C unless otherwise specified

Reference planes at r.f. input andoutput terminals are 1 mm from the plastic encapsulation.

Frequency range 380-512 MHz; Vg = 13,5 V (BGY22)
Frequency range 420-480 MHz; Vg = 12,5 V (BGY22A)

Quiescent current

Pp=0

Load power
Pp = 50 mW

Efficiencz
Pp =50 mW

Supply current
Pp = 50 mW

Harmonic content

PD = 50 mW

Input VSWR with respect to 50 Q
Pp = 50 mW

Temperature coefficient of Py,

Pp =50 mW; T}, = 25 to 70 °C

Stability

Vg =10,5to 15V; Pp = 10 mW to 100 mW

Th = —40 to 490 °C

Output load VSWR = 3, all phases
Output load VSWR = 10, all phases

IBQ 4,0 to 12,0 mA

P, 2,5t 3,5 W

Itot typ. 475 mA

Any harmonic is at least 20 dB
down relative to carrier

VSWR < 2

typ. -10 mwW/oC

No instabilities
No appreciable
instabilities
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BGY22
BGY22A
6 7262978 .1 6 7262976 .1
typ.values typ.values
Pp = 50mW Vg =135V
P Th=25°C PL Th=25°C
(W) (W)
4 4
— Pp=
N Vg=1"] 100 mW;
N\ -
Sy :
] T 13,5 V] BEns 50 mW ]
12,5V
2 2
P20 mW
- 0 0 -
- 350 450 £ (MHz) 550 350 450 ¢ (MH2z) 550
80 7262979 .1
typ. values
Vg=135V
M Th=25°C
(%)
60
-
- —— a
- Pp =
L TN 50mW
A 100 mW
40 20mW
20
350 450 £ (MHz) 550
4 ] . l l Julvy 1976



BGY22
BGY22A

APPLICATION INFORMATION

R.F. performance in c.w. operation; Ty = 25 °C

Drive source and load impedance Zg = Z, = 50 @

Type number f (MHz) Vg (V) Pp (mW) P, (W) n (%)
BGY22 380 to 512 15,0 50 typ. 3,5 typ. 47
BGY22 380 to 512 13,5 50 > 2,5 > 40
BGY22 380 to 512 13,5 50 typ. 2,9 typ. 47
BGY22 380 to 512 12,5 50 typ. 2,5 typ. 47
BGY22A 420 to 480 12,5 50 > 2,5 > 40

The modules are designed to withstand full load mismatch under the following conditions:
Pp = Pppom + 20%; T = 70 °C
Vg = 16,5V (BGY22)
VB = 15,0 V (BGY22A)
VSWR = 50 at any phase

where Pppom = Pp for 2,5 W module output under nominal conditions.
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Vg =13,5V
1

;“
. “A

’_...‘ —1 e
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BGY22
BGY22A

VB=13,5V
PD= 50 mW
f = 470 MHz

Typical variation of load
power with load impedance

VB: 13,5V 1
Pp = 50 mW
f = 470 MHz

Typical variation of

efficiency with load impedance @ Ng | =~ ..

~
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BGY23
BGY23A

U.H.F. POWER AMPLIFIER MODULES

Broadband amplifier modules primarily designed for mobile applications operating di-
rectly from 12 V vehicle electrical systems. The modules are suitable for driving di-
rectly from the BGY22 and BGY22A respectively, and when so driven will produce 7 W
output into a 50 €2 load over the band 380 to 480 MHz for the BGY23, and 7 W over the

band 420 to 480 MHz for the BGY23A.

QUICK REFERENCE DATA

Py, n Zg =71,
W) (%) (S2)

Type Mode of Freq. range
number operation (MHz)
BGY23 c.w. 380 - 480
BGY23 c.w. 380 - 480
BGY23 c.W. 480 - 512
BGY23A [ 420 - 480

> 7,0 > 60 50
typ. 8,3 | typ. 71 50
typ. 7,5 | typ. 69 50

> 7,0 > 60 50

MECHANICAL DATA

SOT-75A
32,25
3175

24

16,25
1575

|
- !
36 n%c;:’xi___:% =] ‘@ }ggg
* |

o 2 3 4
‘ m |<]L
95 AL
min
L AN
NI oD
© (3x)
—»lL,Sd—

IS

Dimensions in mm

Terminal connections

1 = input lead
2 =+Vp

3 = output lead
4 =r.f. and d.c. ground

-—

7265901

To ensure good thermal contact between mounting base and heatsink, burrs or thickening
at the edges of the heatsink holes should be removed and the package bolted down onto a

flat surface.

Devices may be soldered directly into a circuit with a soldering iron at a maximum iron
temperature of 245 °C for 10 seconds at least 1 mm from the plastic.
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BGY23
BGY23A

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

D.C. voltages (with respect to flange)

Supply terminal Vg max. 18
Input terminal (no external d.c. connection) 1V max. 0,5
Output terminal Vo max. 25
Current
Supply current (d.c.) Itot max. 1,7
Drive power
Vg =13,5V:Z1, =50% Pp max. 3,5
Temperatures
Storage temperature Tstg ~40 to +100
Operating heatsink temperature Th max. 90
Py, for normal operation Py, for fault condition
15 7262974 .1 7262972 .1
P 10
(W) PLnom
(W)
10 75
AN
5
5
2,5
VB T
VBnom 1
: . 100 0 1,2 P 1,3
0 50 Th (OC) 1 11 5 [») ’
PDrwm

Where Py o = P at Vg = 13,5 V; Z1, = 50 © (BGY23)
and PLnom = PL at Vg = 12,5 V: Z[, = 50 Q (BGY23A)

oC
oC

‘ l July 1976



BGY23
BGY23A

CHARACTERISTICS Ty, = 25 ©C unless otherwise specified
Reference planesatr.f. input andoutput terminals are 1 mm from the plastic encapsulation.

Frequency range 380-512 MHz; Vg = 13,5 V (BGY23)
Frequency range 420-480 MHz; Vg =12,5V (BGY23A)

Quiescent current

Pp=0 IBQ < ,5’ 0 mA

Load power

Pp=2,5W; f=380-480 MHz BGY23 P, 7,0 to 9,5 W

Pp=2,5W:f=480-512 MHz BGY23 Pr, typ. 7,5 W

PD =2,5W;f =420-480 MHz BGY23A 138 7,0 t0 9,5 W
Efficiency

Pp=2,5W n > 60 %

Supply current
Pp=2,5W Itot typ. 900 mA

Harmonic content
Php=25W Any harmonic is at least 20 dB
down relative to carrier
Input VSWR with respect to 50 2
Pp=2,5W VSWR < 2

Temperature coefficient of Py,

Pp=2,5W; Th=25to 70 °C typ. -20 mW/°C

Stability
Vg=10,5Vto15V;Pp=1Wto 3,5W
Tp = —40 °C to +90 °C

Output load VSWR = 3, all phases No instabilities
Output load VSWR = 10, all phases No appreciable
instabilities

w
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BGY23
BGY23A
15 7262977.1 15 7262975 .1
typ.values typ. values
Ph=25W Vg=135V
PL Th=25°C P, Th=25°C
(W) (W)
10 10
™~ i -
N~ Vg =1+ i PD' 1
N5 v 1 NN M3.0WH
M35V 25W—
125V F2,0W ]
5 5
- 0 0
- 350 450 £ (MHz) 550 350 450 £ (MHz) 550
100 7262980.1
typ. values
Vg =135V
] Th=25°C
(o)
80
[25W -
SR
2,0 WS 3
I~ —— 25 W]
2.0 W
60
40
350 450  f (MHz) 550

4 ] I » H Tuly 1976



BGY23
BGY23A

APPLICATION INFORMATION

R.F. performance in c.w. operation; Th = 25 0C

Drive source and load impedance Zg = Z], = 50 @

Type number f (MHz) Vg (V) Pp (W) Py, W) 1 (%)
BGY23 380 to 512 15,0 2,5 typ. 9,0 typ. 65
BGY23 380 to 480 13,5 2,5 > 7,0 > 60
BGY23 380 to 480 13,5 2,5 typ. 8,3 typ. 71
BGY23 480 to 512 13,5 2,5 typ. 7,5 typ. 69
BGY23 380 to 512 12,5 2,5 typ. 7,4 typ. 70
BGY23A 420 to 480 12,5 2,5 > 7,0 > 60

Connection of the BGY22/BGY22A to the BGY23/BGY23A respectively can be either by 50 Q
transmission line or directly with a total lead length not greater than 2 mm.

The modules are designed to withstand full load mismatch under the following conditions:
Pp = Pppom + 20%; T =70 °C
Vg =16,5V (BGY23)
Vg =15,0V (BGY23A)
VSWR = 50 at any phase

where Pppom = Pp for 7,0 W module output under nominal conditions.
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Vp=13,5V

BGY22/23 or
BGY22A/23A
cascaded amplifier

Typical variation of overa 11 power

dissipation with load impedance =@ N, | =~ ...
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BGY32 BGY33
BGY35 BGY36

VHF. POWER AMPLIFIER MODULES

A range of broadband amplifier modules designed for mobile communications equipments, operating
directly from 12 V vehicle electrical systems. The devices will produce 18 W output into a 50 €2 load.
The modules consist of a two stage r.f. amplifier using n-p-n transistor chips, together with lumped-

element matching components.

QUICK REFERENCE DATA

type number | mode of |frequency |nominal supply | drive load |nominal input| nominal load
operation| range voltages power | power| impadance impedance
f(MHz) |Vg1=Vpg2(V){Pp (mW)P (W) zj (L) Z ()

BGY32 68 t0 83 12,5 100 | 18 50 50

Cc.W. o , typ 23
BGY33 80 to 108 12,5 100 > 18 50 50

C.w. to R typ 22
BGY35 13210 156| 12,5 10 |2 18 50 50

c.w. to , typ 22
BGY36 148 to 174 12,5 150 > 18 50 50

c.w. to , typ 21
CIRCUIT DIAGRAM

5
3 O +VB 2

+VBl°

N

T T

T

HHH

’ 7
»-fYW\-o—“—O output

S

O~

»H

o

7277191

CAUTION These devices incorporate beryllium oxide, the dust of which is toxic. The devices are
entirely safe provided that they are not dismantled.
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BGY32 BGY33
BGY35 BGY36

—» MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-132.
EZ_@ )
4—-————-——-——-—» '
- 44,9 >
> 4 4] e Lo 180
o] el
¢ el ﬂl L ]
w1 LI |

Lead reference

v
3v3-——|—l__ — — __‘r__—l 1= Input
' 2 = Earth

3 =Supply +Vg1

33 4= Earth
™ 610 > 5 = Supply +Vg2
6 = Earth
7 = Output

i
Hdelom

1'{,0 35::ﬂ} $.

0+l ©[02 ®]A]
e 52,5 -

- 67,5 | 72694271

Mounting and soldering recommendations

To ensure good thermal transfer the module should be mounted using heatsink compound onto a
heatsink with a flat surface; if an isolation washer is used heatsink compound should be used on both
sides of the insulator. Burrs and thickening of the holes in the heatsink should be removed and 3 mm
bolts tightened to torques of 0,56 Nm minimum.

Devices may be soldered directly into a circuit with a soldering iron at maximum iron témperature of
245 OC for 10 seconds at least 1 mm from the plastic.
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V.H.F. power amplifier modules

BGY32 BGY33
BGY35 BGY36

RATINGS

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

D.C. voltages (with respect to flange)
D.C. supply terminals

VgiandVgy  max 15 V

R.F. input terminal V) max 25 Vv
R.F. output terminal Vo max 25 Vv
Power
Input drive power BGY32 and BGY33 Pp max 200 mW
Input drive power BGY35 and BGY36 Pp max 300 mW
Load power PL max 30 W
7273726.1
40
PL
(W)
VSWR =1
30 ~
~
T~
20
10
0
-50 50 ) (°C) 100
Temperatures
Storage temperature Tstg —40 to 100 °C
Operating heatsink temperature Th max 90 °C
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BGY32 BGY33
BGY35 BGY36

CHARACTERISTICS

Th=250°C
Quiescent current BGY32|BGY33 |BGY35 |BGY36
Vg1 =Vgy=125V;Pp=0;
RB1= R B=2509 D IBQ1 typ 6 6 6 6 mA
sTrL IBa2 typ 13 13 13 13 mA
Frequency rande ‘ > 68 80| 132| 148 MHz
equency rang < 88| 108| 156| 174 MHz
Load power
Vg1 =VBZ=12,5 V; RszRL=SOQ ’ PL t> ;g ;g - — a
BGY32 and BGY33; Pp = 100 mW vP
> 40 40 %
n typ 50 50 - %
> 18 18 W
PL - -
BGY35 and BGY36; Ppy = 150 mW e 2 2w
n M =
2 'D m > 40| 40 %
n typ - - 50 50 %
Harmonic output Any single harmonic will be at least 25 dB down
relative to carrier
Input VSWR with respect to 50 Q typ 1,5
Stability The module is stable with load VSWR up to 3

{all phases) when operated with matched output
power greater than 6 W.

Ruggedness

The modules are capable of withstanding load mismatch of up to 50 VSWR for short period overload
conditions, with Pp, Vg1 and Vg2 at maximum values providing the combination does not result in
the matched r.f. output power rating being exceeded.

APPLICATION INFORMATION

Supply
An electrolytic capacitor of 10 uF (25 V), in parallel with a polyester capacitor of 100 nF to earth, is
recommended as decoupling arrangement for each power supply nin,

Rt o

Power rating

In general it is recommended that the output power from the module under neminal design conditions
should not exceed 23 W in order to provide adequate safety margin under fault conditions.

Gain control

Power output can be controlled by variation of the driver stage supply voltage Vg1. The supply re-
quired is a voltage regulator with a current rating of 0,75 A, and an output voltage range of 3 Vto 12 V.
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V.H.F. power amplifier modules BGY32 BGY33
L BGY35 BGY36
35 7277192 30 7277193
Pp=100 mW BGY32 Vg1=Vgp=125V BGY32
typical values typical values
PL = PL
(W) h (W)
\Y; —;V = 1
B1~ VB2
f=76 MHz
N T /
25 N 20 68 MHz
N138V / 88 MHz
5V
|
il
p= I
-~ 10,5V
15 10
5 0
60 80  f{(MHz 100 0 100 py(mw) 200
7277194 7277195
30 30
Vg2~ 125V H- BGY32 Vgy=Vg2=125V BGY32
Pp=100mw f=L476MHz] Pp = 100 mW
PL | typical values 4 68 MHz 1 P
1 1 7T
(W) / 88 MHz1 (W) b typ .
PL-4—H
20 y 20 100
y/
/
/
/ n
/ (%)
J1]
/ typ
10 f : 10 =t 1 =+ 50
| N7
i
0 0 0
0 10 vgy(v) 20 60 80  {(MHz) 100
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BGY32 BGY33
BGY35 BGY36

10 7277196 7277261
VB1=V32=1215V BGY32 BGY32 Vv =V, =125V
P =1 B1 B2 4
D~ 100mW PL=23W
d2 i +2 L
typical values
d3 AG
(dB) (dB)
N
-30 A +1
N
N 0 . ——— typ
C N~
=
-50
do+1
N - -1
N
A d3 -
-70 I -2
60 80 f (MHz) 100 0 25 50 T (°C) 75
40 7277197 30 7277198
Pp=100mW BGY33 Vg1=Vg2=125V BGY33
typical values typical values
PL PL
(W) (W)
[ 94 MHz A7
-1 - 80 MH ~
30 Vg1=Vg2=] 20} 80 MHz
108 MHz
- 138V
4 TN
[T 1Y <
12,5V
I~
20 £ 10
- _\10,5 V
10 0
70 90 f (MHz2) 110 0 100 Pp (mW) 200
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V.H.F. power amplifier moduies BGY32 BGY33
\ BGY35 BGY36
130 . 7277199 30 7277200
Vgo=125V BGY33 Vg1=Vgp=125V BGY33
Pp=100 mW 11 Pp =100 mW
PL typical values f= -L\L* P | typical values
w) A 94 MHz (w)
80 MHz =
1 108 MHz 1P o
A
20 207 100
7,
y
y n
/ (%)
V44
1 71 -
10 10 T =150
]
0 0 0
0 10 Vgq (V) 20 70 90  f(MHz 110
~10 7277201 7277261
Vg1=Vgp=125V BGY33 BGY33 Vp1=Vpy=12,5V
Pp = 100 mW B1 52
g typical values
3 ] AGp
(dB)}{d2 (dB)
-30 +1
\ —
N 0 — typ.
N
N ]
—50 - N
N
ANEP.
NS -1
N
- dla =
—704 -2
70 90 f(MHz 110 0 28 50 1, (0¢) 75
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BGY32 BGY33
BGY35 BGY36

7277202

40
Pp=150mW BGY35
typical values
PL
(W)
30
VB1=VB2 4 -
138V
14
I 4 =y
12,5 V44
20
10,5 V==
-
10
120 140 §(mHz) 160
7277204
30
Vg2=125V BGY35
PD=150 mW TTT
F'L typical values f=
(W) —1144 MHz
156 MHz
A 132 MHz
20 -
A A,
V4
7
/74
I ]
10 A
]
]
—
0
0 0 vg(v) 20

7277203

30
Vg1=Vgp=125V BGY35
typical values TTT1
PL f=111
(W) = Lo i
=156 MHz
y 132 MHz
20
N
10
I
]
I
0
0 200 Pp (mW) 400
30 7277205
Vg1=Vgp=125V BGY35
PD =150 mW
PL typical values
(W)
! Py,
-
20 P 100
n
(%)
10 n+Fr+ Hs0
0 0
120 140 f (MHz) 160
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V.H.F. power amplifier modules BGY32 BGY33
BGY35 BGY36

0 7277206 7277261
Vg1=Vg2=12,5V BGY35 BGY35 Vgq=Vgy=125V
- B1 B2 4
d Pp =150 mW P, =23 W
d2 typical values *2 L
d3) 4Gp
(a8 (dB)
-20 +1
- d2
.
N~ 0 T typ.
.
- dJ g
—-40 — -
N y,
-1
/
\J
—60 -2
120 140 f (MHz) 160 0 25 50 Th (©C) 75
40 7277207 30 7277208
PD=150 mW BGY36 VB1=VBZ=12'5V BGY36
typical values typical values
PL PL
(W) (W)
pt
= f =
LA ~
30 20 7 161 MHz
N A 174 MHz
Vi = =
B1=VB2 7 148 MHz
15V ] 1 /
o LN 1
1 N
\ fif
13,8 Vi~ — =
4 il
20+ 10 f
1125V
L 11/
[T
10,5 V ]
- I~ 1]
10 0
140 160 f (MHz) 180 0 200 PD (mW) 400
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BGY32 BGY33
BGY35 BGY36

7277209

30
V82=125V BGY36
Pp=150 mW ]
PL typical values 1
(W) =
161 MHz
43174 MHz
11148 MHz
20 7]
}V
) S A
/|
/
/
1]
10 /
/
/
1Y
[1/
/
/
0
0 10 Vg1 (V) 20
0 7277211
VB1=V82=1Z5V BGY36
P =1 w
dy D. 50 m
typical values
d3
(dB)
-20
- do =
, L
—-40
._d3-
Py
-60
140 160 f (MHz) 180

30

PL
w)

20

10

7277210

VB1 =VBz=12,5 \Y

Pp =150 mW
typical values

BGY36

100

n
(%)

140

+2

AGp
(dB)

+1

160

0
f(MHz) 180

7277261

BGY36

Vg1=Vga= 125V

25

50 Th °c) 75
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available BLV10
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V.

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n zZ YL
\% MHz w dB % Q mA/V
T
c.w. 135 175 8 > 90| > 70 28+j1,2 76 —j16
c.W. 12,5 175 8 typ. 10,6 | typ. 75 - -
MECHANICAL DATA Dimensions in mm —
Fig. 1 SOT-123. 0,17 e
™01 —_—
5,9
5,5 B —
N ]
1] ceramic
g ok
Ngin 25 1842- S
D% J1
€ b =
[1] BeO
20,6 A\
20,0 metal
\ / | | 72773861
N835 = g5
4,10 Torque on screw: min. 0,6 Nm (6 kg cm)
| . | l max. 0,75 Nm (7,5 kg cm)
2,54 [T Recommended screw: raised cheese-head
! 7,25 4-40 UNC/2A
T Q max Heatsink compound must be applied sparingly
| ! T and evenly.
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLV10

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 36 V
Collector-emitter voltage (open base) VcEo max. 18 Vv
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 15 A
Collector current (peak value); f > 1 MHz Iem max. 40 A
R.F. power dissipation (f > 1 MHz); Ty = 25 °C Prs max. 20 W
Storage temperature Tstg —65 to + 160 °C
Operating junction temperature Tj max. 200 °C

7277722 30 7277723
15
\ Pr
\ (W)
| N
¢ \ " N
(A) \
\ \ 20 o
\ T Tmb=25 °c 1+ N %, h
1PN,
\ £ ! h*ﬁ;g”t«
d O
1 \\ O N
C -
\ ~
\ 10 P
= o N
Th 70 °C \ | <
NN
N
N
0,5 0
5 10 15 Veg (V) 20 0 50  T1,(°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg < 16,5 V;
f>1MHz.

I Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 8 W; Ty, = 72,4 OC, i.e. T = 70 ©C)

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 10,7 °C/W
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 8,6 °C/W
From mounting base to heatsink Rth mb-h = 0,3 oc/wW
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V.H.F. power transistor

BLV10

QANIFLE VAITA

UCVELUNVIEIN |

CHARACTERISTICS

Tj=25 oC

Collector-emitter breakdown voltage
Ve =0; Ic=5mA

Collector-emitter breakdown voltage
open base; Ic =25 mA

Emitter-base breakdown voltage
open collector; Ig = 1 mA

Collector cut-off current
VBe=0;Vgg=18V

Second breakdown energy; L = 25 mH; f = 50 Hz
open base
Rge =108

D.C. current gain *
Ic=0,75A;Vcg=5V

Collector-emitter saturation voltage *
Ic=2A;1g=04A

Transition frequency at f = 100 MHz *
—lg=0,75A; Vgg=1356V
—lg=2A;Vcg=135V

Collector capacitance at f = 1 MHz
lg=1g=0;Veg=135V

Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =135V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 us; 6 < 0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
ICeES

Espo
ESBR

hEE

VCEsat

fr
fr

Ce

Cet

typ.

typ.

typ.
typ.

typ.

typ.
typ.

05 mJ
05 mJ

40
10 to 100

0,85 V

950 MHz
850 MHz

16,5 pF
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BLV10

727772

4

7277725

100 40
c
h C
FE (pF)
75 30
N
N
N
\typ
50 = = Vg = 20
/ {135V ~—_]
oA
~5V
25 10
0 0
: 1
0 2 1c(A) 3 0 5 10 veg(v) 15
Fig. 4 Typical values; Tj = 25 ©C. Fig.5 Ig=1g=0;f=1MHz; T; =25 °C.
1000 7277732
- —
\\\\
f ~
r £/ NN
(MH2) [T/ NN Ves”
'/ NN 13,5 V
\\ |
10V
s00 |l
0
0 1 2 ~Ig (A) 3

Fig. 6 Typical values; f = 100 MHz; Tj =250C.
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V.H.F. power transistor BLV10

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=250C

f(MH2) | Ve (V) ' PL (W) ’ Ps (W)  Gp (dB) l iAol | Z@ | YL (mA/V)
175 13,5 ’ 8 <1,0 > 90| <08 > 70 |28+j1,2 76 —j16
175 12,5 8 - typ. 10,5 - typ. 75 - -
T L5 L7 c6
C3a UT. 50Q

L
- 50
L
i}
u
|
1
= =
5 =
N 7277760 —
- +Vee
Z
i Fi N
s ig. 7 Test circuit; c.w. class-B.
h R .
D List of components:
—~  C1=2,5to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
# C2 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)
o C3a = C3b = 47 pF ceramic capacitor (500 V)
) C4 = 120 pF ceramic capacitor

C5 = 100 nF polyester capacitor

C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

L1 =2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm

L2 =100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm

L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor

L6 = 3 turns Cu wire (1,6 mm); int. dia. 7,56 mm; length 7,5 mm; leads 2 x 5 mm

L7 = 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,

thickness 1/16"".

R1 =10 2 carbon resistor

R2 =4,7 Q carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLV10

150 l

7278508

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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V.H.F. power transistor BLV10

7278514.1 15 7278510.1
15 TTT1T
—9§0
Th=25°C 3
PL A 4~ Gp Gp \
(W) // /)r - (dB) & \\\
A VA Th=
pARd h, r70°c [ ]
V 1 T BV o
10 RS 10 N 2725 °C 71100
A4 70°C N3
avis W n
R —— ==
/r‘ ‘% 25°C 1] (%)
Z 70 °c ]
I/ =N ./
C 5 7 5 50
C
h]
u
d
L
S
L 0 0 0
n 0 1 Pg (W) 2 0 10 PL(W) 20
z Fig. 9 Typical values; f= 175 MHz; Fig. 10 Typical values; f = 175 MHz;
U ——Vee=135V;———Vcp=125V. Veg=135V; ——— VCg=125 V.
s 7278611
L
pj
d 10
> PLnom Fig. 11 R.F. SOAR (short-time operation during
U (w) B mismatch); f =175 MHz; T, = 70 OC;
JVSWR=1 VSWR” Rth mb-h = 0,3 °C/W; VCEnom = 13,5 V or
18 N h 12,5 V; Pg = Pgnom at VCEnom and VSWR = 1.
' 5'0 Note to Fig. 11:

The transistor has been developed for use with
unstabilized supply voltages. As the output power
and drive power increase with the supply voltage,
5 the nominal output power must be derated in
accordance with the graph for safe operation at
supply voltages other than the nominal. The graph
shows the permissible output power under nominal
conditions (VSWR = 1), as a function of the ex-

2,5 pected supply over-voltage ratio with VSWR as
parameter.
ps The graph applies to the situation in which the
5 j drive (Pg/Pgpnom) increases linearly with supply
0 Snom over-voltage ratio.
1 1,1 1,2 Vce
VCEnom
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BLV10

7278513 7278512
10 25 0
i ] C C
Xi RS;' LR yd " L)
(2) _._\"i (§2) " ,/r (pF)
I / —
5 \ xi[— 20 \ 50
M= /
] — 7
l'i—
) y 15 AN 100
7 A Q >
pd L ™ Rel
L x; L4 4
717
-5 10 —-150
-10 5
0 100 200 300 0 100 200 300
f (MHz) f (MHz)

Fig. 12 Input impedance (series components).
7278515

20

(dB) N

15

6] 100 200 300
f (MHz)
Fig. 14.

Fig. 13 Load impedance (parallel components).

Conditions for Figs 12, 13 and 14:

Typical values; Vcg = 13,5 V; P =8 W;
Th=250C.

OPERATING NOTE

Below 70 MHz a base-emitter resistor of 10
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made availabie BLV11
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

VH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, h.f. and
v.h.f. transmitters with a nominal supply voltage of 13,56 V. The transistor is resistance stabilized and is
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V.

It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n zZ; YL
\% MHz w dB % Q mA/V
c.w. 135 175 15 > 80 > 60 23+j2,2 130 — j4,4
C.W. 12,5 175 15 typ. 7,6 typ. 67 - -
MECHANICAL DATA Dimensions in mm —
Fig. 1 SOT-123. 0,17 —
2 N ™o —
I ceramic
! U
9,8
18,42 - © max
L 1
F -
(1] BeO
metal
7277386.1
Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,75 Nm (7,5 kg cm)
Recommended screw: raised cheese-head
4-40 UNC/2A
Heatsink compound must be applied sparingly
and evenly.
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
September 1978 1



BLV11

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 36 V
Collector-emitter voltage (open base) VCEO max. 18 V
Emitter-base voltage (open collector) VEBO max. \
Collector current (average) Ic(AV) max. 3A
Collector current (peak value); f > 1 MHz Icm max. 8 A
R.F. power dissipation (f > 1 MHz); Ty = 25 °C Pef ‘ max. 36 W
Storage temperature . Tstg —65 to + 1560 °C
Operating junction temperature Tj max. 200 °C

3,5 7277733 60 7277734
Ic Prt
(A) (W)
A
\%,
25 1) 40
\UEA RON i -
e R ™
3
e 0 s
oI\ L7
A\ TS )
L‘% C
AN ) 2’76[4, ™
15 20 /%0 IS
I~ "
| I~
~
0,5 0
0 10 Veg (V) 20 0 50 Th (°C) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg<16,5V;
f>1 MHz.

I Continuous d.c. operation
11 Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 156 W; T,p, = 74,5 ©C, i.e. T = 70 ©C)

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 6,55 O°C/W
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 4,95 oC/W
From mounting base to heatsink Rthmbh = = 0,3 °C/W
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V.H.F. power transistor

BLV1

SAMFLE DAIA

UEVELUOFPMEN I

CHARACTERISTICS

Tj=25 ocC

Collector-emitter breakdown voltage
Vge=0;1c=10mA

Collector-emitter breakdown voltage
open base; I = 50 mA

Emitter-base breakdown voltage
open collector; g =4 mA

Collector cut-off current
VBg=0;Vcg=18V

Second breakdown energy; L = 25 mH; f = 50 Hz
open base
Rge =108

D.C. current gain *
lc=15A;Vgg=5V

Collector-emitter saturation voltage *
lc=45A;13=09 A

Transition frequency at f = 100 MHz *
—lg=15A;Veg=135V

—lg=45A;Vcg=135V
Collector capacitance at f = 1 MHz

lg=1g=0;Veg=135V
Féedback capacitance at f = 1 MHz

Ic =200 mA; Vg =135V
Collector-flange capacitance

* Measured under pulse conditions: 1 < 200 us; § <0,02.

V(BR)CES
V(BRICEO
V(BR)EBO
IcES

Esgo
EsgRr

hre

VCEsat

fr

>
>

typ.

typ.

typ.
typ.

typ.

typ.
typ.

36 V
18 V
4V
4 mA

25 mJ
25 mJ

40
10 to 100

1.0 v

850 MHz
800 MHz

32 pF

23 pF
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BLV1

60 ——— 7277735 150 72771736
Vee =
=t 13,6V
h Ce
FE (pF)
/" P
/
5V
40 H ] 100
\
4
[ 4 \
\
\
20 50
N typ
I~
——
0 0
0 2,5 Ic (A) 5 0 10 VeB (V) 20

Fig. 4 Typical values; Tj=25 oC.

Fig. 5 Ig = lg=0;f=1MHz; Tj=25°C.

7277737

1000
. A —~—— 1| Ves ©
T ~~~_~_‘ | 1?,5V
(MHz) 10V
/
//
I/
500 1
[
0
0 2
4 —Ig (A) 6

Fig. 6 Typical values; f = 100 MHz; Tj =250C .

September 1978



V.H.F. power transistor BLV11

DEVELOPMENT SAMPLE DAIA

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C

f (MH2) | Vg (V) ' PL (W) i P (W)  Gp (dB) i Ic(A n | F@ l YL (mA/V)
175 13,5 ‘ 15 l <24 > 8,0 ] <18 > 60 |23+j22 | 130—-j4,4
175 12,5 15 - typ. 7,5 - typ. 67 - —

/f L5 L7 C6
C3a 502

5002

7277760
+VCC

Fig. 7 Test circuit; c.w. class-B.

List of components:

C1=2,5to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)
C3a = C3b = 47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor

C5 = 100 nF polyester capacitor

C6 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

L1 =2 turns Cu wire (1,6 mm); int. dia. 4,5 mm; length 5,7 mm; leads 2 x 5 mm
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)
L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor
L6 = 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 7,5 mm; leads 2 x 5 mm
L7 = 3 turns Cu wire (1,6 mm); int. dia. 6,5 mm; length 7,4 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16".

R1 =10 2 carbon resistor
R2 = 4,7 S carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLV1

150

s

727850

7278508

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.

6
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V.H.F. power transistor

BLVN

NIV b WYy

DEVELUFIVICIN

7277738
4 -
20 ya L0
74 7 25°C
PL /1 4
Y
(W) Vi o
V4 /,70 C
15 4
Y.
10
5 T
0
0 25 5 Pg (W) 75
Fig. 9 Typical values; f = 175 MHz;
—— V=135V, ——— Vg =125 V.
7277740
-
VSWR = +—
16 4,5
R WAYAY Y
Irno)m \ 5
w
(VSWR = 1) \\\ \\
\ \
\ \
\
14 N 3
10
N\
13 N N 20
\\ %
501 Ps
P
12 ] ]"Snom
1 1.1 1,2 Vce
VCEnom

7277739
10Gp
S S ~ g O(
- SUn=N Th=25°C
5 Sl
(dB) .
N
70 °C 4
5 100
FTh=25°C
X n
== o (%)
—70°C 50
0 0
5
10 15 PL (W) 20
Fig. 10 Typical values; f = 175 MHz;
—— Vee=135V;———Veg=125V.

Fig. 11 R.F. SOAR (short-time operation during
mismatch); f = 176 MHz; T, = 70 °C;

Rth mb-h = 0.3 °C/W; VCERom = 13,5V or
12,5 V; Pg = Pgnom at VCEnom and VSWR = 1.

Note to Fig. 11:

The transistor has been developed for use with
unstabilized supply voltages. As the output power
and drive power increase with the supply voltage,
the nominal output power must be derated in
accordance with the graph for safe operation at
supply voltages other than the nominal. The graph
shows the permissible output power under nominal
conditions (VSWR = 1), as a function of the ex-
pected supply over-voltage ratio with VSWR as
parameter.

The graph applies to the situation in which the
drive (Pg/Psnom) increases linearly with supply
over-voltage ratio.
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BLV11

7268944.1 7268945.1
T
|
5 20 CL+4o0
. 7
r| | Ty X R L /'
U 1Y : (2) /
[N P
4
2,5 A 15 -50
— » ri /
C
/- . "L ( FL)
p
// \ I/
0 10 l -100
/ R 1|
/ L-T"L
, ]
-25 /| 5 I’I -150
T
/
t C
gLl 0 L
0 100 200 300 0 100 200 300
f (MHz) f (MHz)
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components).
7268943.1
20 NI Conditions for Figs 12, 13 and 14:
Gp [ Typical values: VE = 135V;P =15W;
(dB) Th =25 0C.
15 OPERATING NOTE
Below 50 MHz a base-emitter resistor of 10 2
is recommended to avoid oscillation.
C This resistor must be effective for r.f. only.
10 N
AN
-~
5
0
0 100 200 300

f (MHz) Fig. 14.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available BLV20
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f.
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions.

It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n z YL
\Y MHz w dB % Q mA/V
c.w. 1 28 I 175 l 8 l >12 ‘ >65 1,8+j0,7 ' 18 — j20
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123. 0,17 =
T om e
i ]
O /ceramic
! U
25 9,8
max 18/42- - max
\ {
F-
J [1] BeO
20,6
20,0 metal
\ / 7277386.1
=635 == 455
4,10
‘ | ¢ l Torque on screw: min. 0,6 Nm (6 kg cm)
254 I T I max. 0,75 Nm (7,5 kg cm)
' T 7.25  Recommended screw: raised cheese-head
T + max 4-40 UNC/2A
j ! 1 Heatsink compound must be applied sparingly
and evenly.
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLV20

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 65 V
Collector-emitter voltage (open base) VCEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) IC(AV) max. 09 A
Collector current (peak value); f > 1 MHz icm max. 25 A
R.F. power dissipation (f> 1 MHz); Trjp = 25 °C Pes max. 20 W
Storage temperature Tstq —65 to + 160 OC
Operating junction temperature Tj max. 200 oC

7277741 30 7277723
! Pes
(W)
My
i

Ic \& \ Tmb=25°C h -

(A) \\ER 20
\ \ a >O(e"a
I &
> i Smap SO
\ SI) w
0,5 ;7 Woo ;/oc
- Th=70°C C N
I S
10 =
~N
N |
0 0
10 20 30 Veg (V) 40 0 50 T, (°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
f>1MHz.

| Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation =8 W; Ty, = 72,4 ©C, i.e. T = 70 °C)

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 10,7 °C/W
From junction to mounting base (r.f. dissipation) Rth jmb(rf) = 8,6 oc/w
From mounting base to heatsink Rth mb-h = 0,3 oc/w
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V.H.F. power transistor

BLV20

CHARACTERISTICS
Tj =250C
Collector-emitter breakdown voltage

VBe=0;lc=2mA V(BR)CES > 65 V
Collector-emitter breakdown voltage
open base; Ic = 10 mA V(BR)CEO > 36 V
Emitter-base breakdown voltage
open collector; Ig = 1 mA V(BR)EBO > 4V
Collector cut-off current
VBE=0;Vcg =36V ICES < 1 mA
Second breakdown energy; L = 25 mH; f = 50 Hz
open base EsBo > 0,5 mJ
R =108 ESBR > 05 mJ
L D.C. current gain *
- = . = typ. 50
p; lc=04A;Vcg=5V hEg 10 to 100
Q  Collector-emitter saturation voltage *
u Ic=125A;ig=025A VCEsat typ. 08 V
I-.l Transition frequency at f = 100 MHz *
s —lg=04A;Vcg=28V fr typ. 600 MHz —
T —lg=125A;Vcg=28V fr typ. 520 MHz =
N Collector capacitance at f = 1 MHz E
- lgE=1e=0;Vgg=28V Ce typ. 10 pF
Z  Feedback capacitance at f = 1 MHz
4 ig=50mA; v =28V Cre typ. 7,1 pF
L  Collector-flange capacitance Cef typ. 2 pF
D]
Jd
4
>
Jd
)
* Measured under pulse conditions: tp < 200 us; 8 < 0,02.
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BLV20

7277742 7277743
100 40
C
h c
FE (pF)
75 30
Vep=28V
CE
V4
50 20
ya ™ ~ \\
5 V- N
typ -
P—
25 10 ——
0 0
0 0,5 1 15 0 10 20 30
I (A) Veg (V)
Fig. 4 Typical values; Tj =250C. Fig.5 Ig=1g=0;f=1MHz; Ti= 25 OC.
1000 7277744
fr
(MHz)
- —— Ve = ]
y.o —— 28V
500 7 o —
)7 20V
"4
V7
/
If
l
O o
1
0 0,5 1 —1g (A) 5

Fig. 6 Typical values; f = 100 MHz; Tj =25 0C,
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V.H.F. power transistor BLV20

SAMFLE DAITA

DEVELOPMENII

APPLICATION INFORMATION
R.F. performance in c.w. operation {unneutralized common-emitter class-B circuit)
Th=250°C

f (MHz)

VeE (V) [ PL (W) l Ps (W)  Gp (dB) ‘ Ic(A) (%) | P ]V[(mA/V)

75 | 28 | 8 |<05 >12 | <044 >65 |18+07 | 1820

Y }r —O 502
c7
50 Q2 L6
d
C5 R2 -
L8
7277761

*Vee

Fig. 7 Test circuit; c.w. class-B.

List of components:

C1=C6 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 =5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

C3 = 47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor

C5 = 100 nF polyester capacitor

C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)

L1 =1 turn Cu wire (1,6 mm); int. dia. 8,4 mm; leads 2 x 5 mm

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm

L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor

L6 = 6 turns enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; length 9,2 mm; leads 2 x 5 mm
L7 = 4 turns enamelled Cu wire (1,0 mm); int. dia. 8,2 mm; length 5,0 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"".

R1 =10 £ carbon resistor
R2 = 4,7 §2 carbon resistor

Component layout and printed-circuit board for 1756 MHz test circuit see Fig. 8.
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BLV20

7278507

7278509

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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V.H.F. power transistor

BLV20

SAMPLE DAIA

- DEVELOPMEN |

15 7277745
PL
tw)
Th=25%C
10 70 °C
yd
jf
y o4
/' /
5 A
//
/4
/
0
0 05  pgw) !
Fig. 9 Typical values; Vo =28 V;
=175 MHz.
1 r 7277747
]
PLnom
(W)
(VSWR=1)
10
Th=
N 50°c
9
70°C
8
90°c
7
1 10 VSWR 102

15 — 7277746
TG R
Gp N
(dB) SN T =
™ 25 °C
70°C
10 100
Th= T n
25°c ] (%)
= 170°C
—+ Tz..
5 50
0 0
0 10 PL (W) 20
Fig. 10 Typical values; Voe =28 V;
f=175 MHz.

Fig. 11 R.F. SOAR; c.w. class-B operation;
f=175 MHz; Vg = 28 V; Rth mb-h =0,3 °C/W.
The graph shows the permissible output power
under nominal conditions (VSWR = 1) as a
function of the expected VSWR during short-
time mismatch conditions with heatsink
temperatures as parameter.
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BLV20

7268947
15
i
()
Xi
10 1 {5
Xi
(2)
p 0
M V.4
N 1A
192
5 -5
\
-10
N Lt ]
ri_
|
0 |
0 200 f(mHz) 400

Fig. 12 Input impedance (series components).

30 7268946
Gp
(dB)
20 =
\
A\
N
10
N
=
0
0 200 f(MHz) 400
Fig. 14.

150 7268948 0
RL Cyc,
(©) u =1 (pF)
IR
100 f —20
y,
\
/.
R
!
50 —40
T
CL
0 -60
0 200 f (MHz) 400

Fig. 13 Load impedance (parallel components).

Conditions for Figs 12, 13 and 14.

Typical values; Vcg =28 V; P|_ =8 W;
Th =250°C.

OPERATING NOTE

Below 100 MHz a base-emitter resistor of 10 Q
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available BLV21
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

V.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated h.f. and v.h.f.
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaran-
teed to withstand severe load mismatch conditions.

It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to Tp = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp 7 z; YL
\% MHz w dB % Q mA/V
c.W. I 28 | 175 l 15 l >10 I >65 l 1,4+j1,85 ‘ 33—-j27,5
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123. 0,17 —
o1 =
1] /ceramic
4
25 9,8
max 1842- © max
A\
E BeO
20,6 \
20,0 metal
\ / 7277386.1
1635 == 455
4,10
l | ‘ L Torque on screw: min. 0,6 Nm (6 kg cm)
Tt .0,75 Nm (7,
254 EEERE max .5 m (7,5 kg cm)
7,25  Recommended screw: raised cheese-head
T * max 4-40 UNC/2A
) ! T Heatsink compound must be applied sparingly
and evenly.
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLV21

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 65 V
Collector-emitter voltage (open base) VcEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(av) max. 1,756 A
Collector current (peak value); f> 1 MHz Ilcm max. 50 A
R.F. power dissipation (f > 1 MHz); Tryp = 25 OC Prs max. 36 W
Storage temperature Tstq —65 to + 160 °C
Operating junction temperature TJ- max. 200 ©°C

7277748 60 7277734
2
Prt
Ic . (W)
A Tmb=25°C
(A) \ \ mb
15 40
n
A N
™ %, ™
3
A WA I Eoy 5
1 R Nl NQW/OC
\ N 97,
z N .6 -
- Th =70 °C 11 20 L ZOR
ES N
| S|
0,5 C
.
0 0
o 10
10 20 30 Ve (V) 40 0 50 Th (°C) 0
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
f>1 MHz.

I Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 15 W; T, = 74,5 ©C, i.e. T = 70 °C)

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 6,55 °C/W
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 4,95 OC/W
From mounting base to heatsink Rth mb-h = 0,3 °c/w

September 1978



V.H.F. power transistor

BLv21

CHARACTERISTICS
Tj=25 oC

Collector-emitter breakdown voltage

VBg =0; Ic=5mA V(BR)CES > 65 V
Collector-emitter breakdown voltage
open base; Ic = 256 mA V(BR)CEO > 36 V
Emitter-base breakdown voltage
open collector; Ig =2 mA V(BR)EBO > 4V
Collector cut-off current
VBe=0;Vcg=36V IcES < 2 mA
Second breakdown energy; L = 25 mH; f = 50 Hz
open base Esgo > 2,5 mJ
Rge =108 EgBR > 25 mJ
¢ D.C.current gain * typ. 50
E Ic=0,7A;Vcg =5V hgg 10 to 100
J  Collector-emitter saturation voltage *
u Ic=2A;1g=04A VCEsat typ. 0,65 V
- Transition frequency at f = 100 MHz *
'5 —lg=0,7 A;Vcg =28 V fr typ. 650 MHz —
E —-lg=2A;Vcp=28V fr typ. 625 MHz E
N Collector capacitance at f = 1 MHz —_—
- lE=te=C;Vgg=28V Ce typ 18 pF
Z  Feedback capacitance at f = 1 MHz
u Ic=100 mA; Vcg =28V Cre typ. 12,8 pF
E Collector-flange capacitance Cef typ. 2 pF
D)
-l
u
>
u
2
* Measured under pulse conditions: tp <200 us; § <0,02.
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BLV21

7277749

7277750

150 60
C
h c
100 40 \
\
Vee = C
28V
'/ N typ
50 = 20
\SV' [t
0 0
0 2 Ic (A) 4 0 20 Vea (V) 40
Fig. 4 Typical values; Tj= 250C. Fig.5 Ig=1g=0;f=1 MHz; Tj =25 0C.
750 7277751
fT P - ——
(MHz) A - -~
4 TN
4 —
N
500 HAA -~
N —
I NN 28V 4
20V 1
250
0
4
0 1 2 —Ig (A)

Fig. 6 Typical values; f = 100 MHz; Tj=25 oC.
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V.H.F. power transistor BLV21

~r vaves

e V e e N/ IVIRmi ¥ 4

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=250°C

f(MHz)IVCE V) l PL (W) ’ PSW)  GplaB) | Ict) % | F(®) 'V"L(mA/V)
175 l 28 ‘ 15 l<1,5 >10 ' <0,83 > 65 l 1,4+j1,85| 33-j275
L7 C6
A H—4—o 500
Cc7

50Q

7277761
*Vee

Fig. 7 Test circuit; c.w. class-B.

List of components:

C1=C6= 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 =5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

C3 =47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor

C5 = 100 nF polyester capacitor

C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)

L1 =1 turn Cu wire (1,6 mm); int. dia. 8,4 mm; leads 2 x 5 mm

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm

L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); tap for C3 at 5 mm from transistor

L6 = 6 turns enamelled Cu wire (1,0 mm); int. dia. 9,0 mm; length 9,2 mm; leads 2 x 5 mm
L7 = 4 turns enamelled Cu wire (1,0 mm); int. dia. 8,2 mm; length 5,0 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"".

R1 =10 £ carbon resistor
R2 = 4,7 Q carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLV21

150

. 7278507

7278509
Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side

being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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V.H.F. power transistor

OANMFLE DALA

DEVELUFMENI

7277752
30
PL
(W) Th=25°C
2
20 S
A4 709
]
7
y.O4
77
7
10 /
7/
14
0 2
0 1 Pg (W)
Fig. 9 Typical values; Vo =28 V;
f= 175 MHz.
7277754
20 I
PLnom
(W)
(VSWR = 1)
. | Th=
50°C
\\=\.
N 70°C
15 C
\\
90°C
10
1 10 vswr 102

BLV21
15 7277753
Py
-
Gp Gp _— I~ Th=
Ty
(dB) 25 °C
70 °C
10 100
Th= n
25°c] (%)
_n == —70°C
L1
5 = 50
0 2:
5 15 PL (W)

Fig. 10 Typical values; Vcg =28 V;
f=175 MHz.

Fig. 11 R.F. SOAR; c.w. class-B operation;
f=175 MHz; Vg = 28 V; Rth mb-h =0.3 OC/W.
The graph shows the permissible output power
under nominal conditions (VSWR = 1) as a
function of the expected VSWR during short-
time mismatch conditions with heatsink
temperatures as parameter.
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BLV21

7268950 80 7268951
5 X R
r 0
X r A ()
] ] //
2,5 4 0 L
\ 6 '/r (pF)
\ / n N A
\ /
/ ! —-50
0 / y
)4 \ ]
/ 40 i
JARN
N
=25 / N =1 "L
/ —-100
_Xil '
s L1 20 Lk
0 100 200 o) 300 0 200  f(mHz) 400

Fig. 12 Input impedance (series components).

30 7268949
Gp
(dB)
20
\
\
N
\‘\
10 \\
0
0 200 f (MHz) 400
Fig. 14.

.

Fig. 13 Load impedance (parallel components).

Conditions for Figs 12, 13 and 14.

Typical values; Vcg =28 V; P = 16 W;
Th =25 °C.

OPERATING NOTE

Below 100 MHz a base-emitter resistor of 10 2
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
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BLW29

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile
transmitters with a nominal supply voltage of 13,5 V. Because of the high gain and excellent power
handling capability, the transistor is especially suited for design of wide-band and semi-wide-band
v.h.f. amplifiers. Together with a BFQ42 driver stage, the chain can deliver 15 W with a maximum
drive power of 120 mW at 176 MHz. The transistor is resistance stabilized and is guaranteed to with-
stand severe load mismatch conditions with a supply over-voltage to 16,56 V.

It has a 3/8'" capstan envelope with a ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 °C

mode of operation | VcEg f PL Gp n z YL
\% MHz w dB % Q mA/V
c.w. class-B 13,5 175 15 >10 ’ > 60 1,3+j0,68 180 — j54
c.w. class-B 12,5 175 15 typ. 10,5 typ. 67 — -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-120.
e <014
8min (4x) 1,6 max
- | -_-— .
‘ ceramic
c RN
28 (/ _T N —
26 '\‘f_wf i_ T
N /
<ol = ni.
<—Bv6,5—> ' L BeO
min metal
26 B
! € max | |F
! 59 | 4
™ 55 T > min
-~ 98max = <+— 11,8 —17,0 max e
- 28
26 72698811
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kgcm) Mounting hole to have no burrs at either end.
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kgcm) countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is taxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW29

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vg = 0)

peak value VCESM max. 36 Vv
Collector-emitter voltage (open base) VcEo max. 18 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 2,75 A
Collector current (peak value); f > 1 MHz Iem max. 8 A
R.F. power dissipation (f > 1 MHz); Ty, = 25 ©C Pes max. 53 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature T max. 200 ©C

7277580 7277581
3 60 T
et
2 short-time
P operation -
Ic Tmb=25 OV\ (V'\',f) NG during mismatch -
(A) Th=70°C N
N
1 continuous 1]
40 b= n-f- operation ]
N < N\, derate by o
3 \9,3W C
N
05 continuous ™ N N
d.c. operation ~
derate by 0,25 W/°C I'N <
20
0,2
0.1 0
2 5 10 20 0 50 Th (°c) 100
Veg (W)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vg < 16,5 V;
f=1 MHz.
THERMAL RESISTANCE (dissipation = 15 W; T, = 77 °C, i.e. T, = 70 °C)
From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 3,7 °c/wW
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 3,056 °c/w
From mounting base to heatsink Rth mb-h = 0,45 °C/W
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V.H.F. power transistor BLW29
CHARACTERISTICS
Tj=25 oc
Collector-emitter breakdown voltage
VBe=0; Ic = 15 mA V(BRICES > 36 v
Collector-emitter breakdown voltage
open base; Ic = 100 mA V(BR)CEO > 18 V
Emitter-base breakdown voltage
open collector; Ig =5 mA V(BR)EBO > 4V
Collector cut-off current
VBE=0; Vg =18V ICES < 5 mA
Second breakdown energy; L = 26 mH; f = 50 Hz
open base Esgo > 4 mJ
RBe =108 EsBR > 4 mJ
D.C. current gain*
typ. 40
Ic=175A;Vcg=5V hrg \/D10to 80
Collector-emitter saturation voltage*
Ic=5A;Ig=1A VCEsat typ. 1.5V
Transition frequency at f = 100 MHz*
—lg=175A;Vcg =135V fr typ. 900 MHz
—-lg=5A;Vcg=135V fr typ. 8256 MHz —
Collector capacitance at f = 1 MHz —
lIg=1g=0;Vcg=135V Ce typ. 43 pF —
Feedback capacitance at f =1 MHz
Ic=100mA; Vcg =136V Cre typ. 27 pF
Collector-stud capacitance Ces typ. 2 pF

* Measured under pulse conditions: tp < 200 us; 6§ <0,02.
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BLW29

60 7277582 150 7277583
C
h C
FE N VARS (pF)
» N CE™ ]
/ ™N13,5 V1 -
40 A < 100 f}
4 N
5V \
AN
\\
N
typ
20 50
-
0 0
0 5 Ic (A) 10 0 10 Veg (V) 20
Fig. 4 Typical values; Tj=25 oC. Fig.5 Ig=1g=0;f=1MHz; T;=25 oC.
1500 7277584
fr
(MHz)
1000
> typ
>
pd A
N
™
500 N
0
o 2 4 6  _iga 8

Fig. 6 Vcg = 13,5 V; f = 100 MHz; T; = 25 ©C.
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V.H.F. power transistor BLW29

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C

f (MHz) | VCE (V) | PL (W) ‘ Ps (W)  Gp (dB) [uc (A a | FE@ | YLmAN)
175 l 135 ' 15 | <15 >10 (<18 >60 |1,3+j0,68 |180—i54
175 12,5 15 typ. 1,34 typ. 10,5|typ. 1,8 typ. 67 - -

:/t L4 L7 (o]
500

72775911
lIL2

” +VCC

Fig. 7 Test circuit; c.w. class-B.

C1 U1
500
Cc2
2
R'IQ
v

List of components:

C1= 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)

C2 = C6 = C7 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)

C3a = C3b = 47 pF ceramic capacitor (500 V)

C4 = 1 nF ceramic capacitor

C5 = 100 nF polyester capacitor

L1 =% turn Cu wire (1,6 mm); int. dia. 6,0 mm; leads 2 x 5 mm

L2 = L6 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 = L4 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor

L5 = 4% turns closely wound enamelled Cu wire (1,6 mm); int. dia. 6,0 mm; leads 2 x 5 mm
L7 =2 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 6,0 mm; leads 2 x 5 mm

L3 and L4 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"".

R1=R2=10 £ carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BLW29

T

APPLICATION INFORMATION (continued)

150

72775711

Fig. 8 Component layout and printed-circ:

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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V.H.F. power transistor

BLW29

7277589
30 7z77§se
100
P
L — Gp
(W) Th =25 OC n
N (%)
4 - Th=25°C
20 T A N h 75
ATAF70°C NNEES
A * o
P PN A Th=7? ’C
T]_ . N
v NNt 25 °C ] 59
Y/ \k\
10 :r—* 70 °C
y
JA 25
0 0
0 2 Pg (w) 4 0 10 20 pL(w) 30 E
Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f= 175 MHz; E
—— Vcg=135V;———-Vcg=125V. —VCg=185V,———Vcg=125V. —
7277590
Fig. 11 R.F. SOAR (short-time operation
20 during mismatch); f = 176 MHz; Ty, = 70 °C;
N\ AN Rth mb-h = 0,46 °C/W; VCEnom = 13,5 V or
N N vswr= ]| 12,5 V; Pg = Pgnom at VCEnom and
N5 VSWR = 1 (see page 5).
PLnom
(W) N The transistor has been developed for use with
(VSWR =1) \‘\ unstabilized supply voltages. As the output
\\\‘ 10 power and drive power increase with the supply
NN | voltage, the nominal output power must be
N 1 . !
20 derated in accordance with the graph for safe
15 50 operation at supply voltages other than the
nominal. The graph shows the permissible
output power under nominal conditions
(VSWR = 1), as a function of the expected
supply over-voltage ratio with VSWR as para-
meter.
The graph applies to the situation in which the
P drive (Pg/Pgnom) increases linearly with supply
S—— over-voltage ratio.
Psnom
10
1 1,1 1,2 VcE
VCEnom
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BLW29

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 §2 is recommended to avoid
oscillation. This resistor must be effective for r.f. only.
7277586 7277587

7,5 0
XE T
() RL }—RL cL
+5 = . () (pF)
B i 7 = R
< 7 L
+2'5 \ 5 l ——100
/,
fi 1
0
I
) |
/, I
-2.5 25 HH —-200
Xij
H
1
olLl -300
0 250  §(MHz) 500 0 250  f(MmHz) 500
Fig. 12. Fig. 13.
7277585
30
Gp
(dB)
20 Conditions for Figs 12, 13 and 14:
\\ Typical values; Vcg = 13,6 V; P = 15 W;
N Th =25 °C.
"\
N
N
10
Fig. 14.
0
0 250  f(MHz) 500
March 1978 (




BLW31

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile

transmitters with a nominal supply voltage of 13,5 V. Because of the high gain and excellent power
handling capability, the transistor is especially suited for design of wide-band and semi-wide-band

v.h.f. amplifiers. Together with a BFQ43 driver stage, the chain can deliver 28 W with a maximum drive
power of 250 mW at 175 MHz. The transistor is resistance stabilized and is guaranteed to withstand
severe load mismatch conditions with a supply over-voitage to 16,5 V.

It has a 3/8"’ capstan envelope with a ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 °C

mode of operation | VcEg f PL Gp n zj YL
\% MHz w dB % Q mA/V
c.w. class-B 135 ' 175 } 28 >9 > 60 0,9+j0,9 l 380 + j40
c.w. class-B 12,5 175 28 typ. 9,56 typ. 70 - -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-120.
—»l=-014
1,6 max
™ ™ | ceramic
|
28 R [ a4
26 | |
<. 865_, | BeO
min metal
26 ]
{ e max ™ -}
‘ 59 l | 4
™ 55 1 min
—' 88max = +— 11,8 —17,0 max =
I —— gg — 7269881.1
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max. 0,856 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW31

RATINGS

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

Collector-emitter voltage (Vg = 0)
peak value

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

Collector current (average)

Collector current (peak value); f > 1 MHz

R.F. power dissipation (f > 1 MHz); Ty, = 25 °C
Storage temperature

Operating junction temperature

7277592

20

Ic
(A)

10

6 \Q‘b=25°c

N

Th=70;&

20
VcE (V)

30

Fig. 2 D.C. SOAR.

VCESM max. 36 V
VCEO max. 18 V
VEBO max. 4V
Ic(Av) max. 6 A
lem max. 15 A
Prs max. 96 W
Tstg —65 to + 150 °C
T max. 200 °C
7277593
100
P '\] [short-time operation
(V:If) L Nduring mismatch
N
N\ continuous | Ny
75 \-f. operation TN
\ derate by
MTTNOA8W/OC
NEAN
50 fcontinuous N
d.c. operation ™\ N,
| | derate by N
| | byo39w/°C
N
25
0
0 50 100 150,
Th (°C)
Fig. 3 R.F. power dissipation; Vcg < 16,5 V;
£ 4 RALEI_
= 1 VInd<.

THERMAL RESISTANCE (dissipation = 25 W; Ty, =81 ©C, i.e. T, = 70 °C)
Rth j-mb(dc)

From junction to mounting base (d.c. dissipation)
From junction to mounting base (r.f. dissipation)
From mounting base to heatsink

Rth j-mb(rf)
Rth mb-h

2,4 oc/w
1,86 °C/W
0,45 O°C/W
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V.H.F. power transistor

BLW31

CHARACTERISTICS

Tj=25 oC

Collector-emitter breakdown voltage
VBe =0; Ic=25mA

Collector-emitter breakdown voltage
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA
Collector cut-off current
VBe =0; Vg =18V
Second breakdown energy; L = 25 mH; f = 50 Hz

open base
Rge=10Q
D.C. current gain*
Ic=35A;Vce=5V
Collector-emitter saturation voltage*
Ic=10A;1g=2A
Transition frequency at f = 100 MHz*
—lg=356A;Vcg=135V
—lg=10A; V=135V
Collector capacitance at f = 1 MHz
lg=1e=0;Veg=135V
Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =135V
Collector-stud capacitance

* Measured under pulse conditions: tp < 200 us; § <0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
Ices

Esgo
ESBR

> 36 V
> 18 V
> 4V
< 10 mA
> 8 mJ
> 8 mJ
typ. 40

10 to 80
typ. 18 V

typ. 850 MHz
typ. 700 MHz

typ. 92 pF
typ. 58 pF
typ. 2 pF

March 1978



BLW31

60 7277595 300 7277598
Cc
heg (pF)
V
a0 [ L, 200
y ce= 13
\
\5V
20 100
™ typ +—
0 0
0 10 IC (A) 20 0 10 VCB (V) 20
Fig. 4 Typical values; T; = 25 OC. Fig.5 Ig =1g=0;f=1MHz; Ti =25 OC.
1000 7277597
. LA \\IYP
T -
(MHz).
500 RN
N,
TN
!
0
0 5
10 —Ig (A) 15

Fig. 6 Vgg =13,5V; f=100 MHz; Tj=25 oC.
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V.H.F. power transistor BLW31

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C

f (MHz) * VeE (V) ‘ PLIW) | Ps(W) Gp (dB)l Ic(A) 7 (%) . 7 () l YL (mA/V)
175 135 28 | <35 >9 <345 >60 |09+j0,9 | 380+ j40
175 12,5 28 typ. 3,15 typ.9,5 | typ. 3,2 typ.70 - -

ﬁf L5 L8 Cé
C3a T.UT. 508

50 Q2

7277603.1

+Vee

Fig. 7 Test circuit; c.w. class-B.

List of components:

C1=2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 = C7 =4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)
C3a = C3b = 47 pF ceramic capacitor (500 V)

C4 =120 pF ceramic capacitor

C5 = 100 nF polyester capacitor

C6 = 7 to 100 pF film dielectric trimmer (cat. no. 2222 809 07015)

L1 =% turn Cu wire (1,6 mm); int. dia. 6,0 mm; leads 2 x 5 mm

L2 =100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm
L3 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor

L6 = 3% turns closely wound enamelled Cu wire (1,6 mm) int. dia. 6,0 mm; leads 2 x 5 mm

L8 =1 turn Cu wire (1,6 mm) int. dia. 6,0 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"",

R1 = R2 =10 Q carbon resistor
Component fayout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BLW31

APPLICATION INFORMATION (continued)

150

72775731

7277574

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy ﬁbre-gléss board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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V.H.F. power transistor

BLW31

7277599 7277600
ST
PR
50 Gp 0
Th=25°C (dB) R (%)
3 = N
=
W P 10 NN Th =25 °C{100
70°C I ]
YV A I N
A 70 °CcN
) 8% ‘ D~
25 Y 25°¢
// g 70 °Cc -H
1 5 1 FH 50
T
//
0 0 0
0 2,5 5 Pg (W) 75 0 25 PL W) 50
Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 175 MHz;
—— V=135V, ———Vcg=125 V. —— V=135V, ———Vcg=125V.
7277601
N\ VSWR =] ) ) .
\ N5 Fig. 11 R.F.SOAR (short-time operation
35 LAY during mismatch); f = 175 MHz; Ty, = 70 °C;
A\ \ Rth mb-h = 0,45 °C/W; VcEnom = 13,6 V or
12,6 V; P = Pgnom at VCEnom and
; VSWR = 1 (see page 5).
PLnom \\ A\ fsee page 5)
(W) The transistor has been developed for use with
(VSWR = 1) A\
n N unstabilized supply voltages. As the output
AN power and drive power increase with the supply
\ 10 voltage, the nominal output power must be
derated in accordance with the graph for safe
30 AN operation at supply voltages other than the
nominal. The graph shows the permissible
\ 210 output power under nominal conditions
! (VSWR = 1), as a function of the expected
50 supply over-voltage ratio with VSWR as para-
meter.
The graph applies to the situation in which the
Pg || drive (Pg/Pgnom) increases linearly with supply
PSnom — over-voltage ratio.
25
1 11 12 Vce
VCEnom
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BLW31

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 £ is recommended to avoid

oscillation. This resistor must be effective for r.f. only.

+3 7277594 4 7277602
ri L1 X 1
Xj
(€2) R
+2 7 (Q) +500
\ y4 R { CL
A} 4 p (pF)
+1 3 //' 250
y an y.
A
R y.
L —
0 \ 7 4o
N 4
-1 2 -250
/
/ /
/ I
—2 ,l { -500
il
I ;
- X L £C
-3 ' 1 L -750
0 200 f(MHz) 400 0 200 f(MHz) 400
Fig. 12. Fig. 13.
30 7277596
Gp
(dB)
Conditions for Figs 12, 13 and 14:
20 N\ Typical values; Vog = 13,6 V; P =28 W;
N Th = 25 °C.
\
\
N
10 \\
0 Fig. 14.
0 200 ¢ (MHz) 400
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available 731BLY /A

for evaluation. It does not form part of our data handbook system and o
does not necessarily imply that the device will go into production (BLW32)

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an
optimum temperature profile on the crystal area. The combination of optimum thermal design and the
application of gold sandwich metallization realizes excellent reliability properties.

The transistor has a %" capstan envelope with ceramic cap.

QUICK REFERENCE DATA

R.F. performance

mode of operation fvision VcE Ic Th dim * Po sync ™ Gp
MHz \Y; mA oC dB w dB
class-A; linear amplifier 860 25 150 70 —60 > 0,5 > N -
860 25 150 25 —60 typ. 0,63 typ. 12,2 <w-—
* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level. —_—
MECHANICAL DATA Dimensions in mm —
Fig. 1 SOT-122. —
|
! 0,17
' e ’
_T T on
9 min (4x) 1,98 max
"I l“ ceramic
et
-
- BeO
3,3l metal
59 | 22
5,9 . |
— 515 T — 2,8 -
| 7,6 max |- onan | ™ 3:6\1 .
71276390 s
28,2
25,4
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,56 kg cm) countersink either end of hole.
When locking is required an adhesive is preferred instead of a lock washer.
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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731BLY/A
(BLW32)

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

(peak value); Vg =0 VCESM max. 50 V
open base VcEo max. 30 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average e max. 650 mA
(peak value); > 1 MHz Icm max. 1000 mA
Total power dissipation up to Typ = 25 °C Ptot max. 108 W
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 °C
2 72777041 15 12777051
e
(A) Ptot
(W)
1
Tmb =25°C 1 10
< nd N
N

AN
0,5
. AN\ TR

Th=7 o°c\\\\ =

5
\
01— 0 20 30 0
VCE ) 0 50 Th (°c) 100
(1) Second breakdown limit (independent
of temperature).
Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.
— THERMAL RESISTANCE (see Fig. 4)

From junction to mounting base

(dissipation = 3,76 W; T, = 72,3 ©C; i.e. T, = 70 ©C) Rthjmb = 15,0 °C/W
From mounting base to heatsink Rthmb-h = 0,6 °C/W
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U.H.F. power transistor 731BLY/A
\ (BLW32)
7277709.1
T.TXI] /
SN ! /
TS/
18 /\i = SA T/ 7 4
4 IN/4 N
A yd 0(; \\‘ p
S NER
Rthij-h / y, ;0 pY 7 .
(°c/w) ~ N ,
nY vV
/ 4 H
4 @ ’
16 O 2, /'~y 1
/ r Q;/— % o
= }' o 1]
/ 4 p AN -5
e
/ 7
E y, 7 1% o
4 [&)
L » ~ (2N
3 14 y an Yy, OO
/
J / i/ ”00
L o
S C —
e 4 p, 175 E
n 4 < E
> 12 4
1 4
s 4
2 /
5
| V.4
U 4
>
u 10 -
3 0 5 10 Piot (W) 15

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (R mb-h = 0,6 °C/W).

Example
Nominal class-A operation: Vcg = 25 V; Ig= 150 mA; T = 70 °C.
Fig. 4 shows: Rghjp max. 156 OC/W

T; max. 130 OC

Typical device: Rypj.h  typ. 13,5 OC/W
T typ. 120 oC
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731BLY/A
(BLW32)

—s» CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector-emitter breakdown voltage

VBe=0;ic=2mA V(BR)CES ~> 50 V

open base; Ic = 15 mA V(BR)JCEQ > 30 VvV
Emitter-base breakdown voltage

open collector; [g = 1 mA V(BR)EBO > 4V
Collector cut-off current

VBg=0;Vcg=30V ICES < 0,5 mA

VBE=0;VCcg=30V;Tj=1750C ICES < 1,2 mA
D.C. current gain *

= . - > 20

Ic=150mA; Vo =25V hrg typ. 40

Ic=150mA;Vcp=25V;T;=175°C hgg < 120
Collector-emitter saturation voltage *

Ic=300mA; Ig=30mA VCEsat typ. 500 mV
Transition frequency at f = 500 MHz **

—lg=160mA;Vcg =25V fr typ. 3,56 GHz

—lg=300mA;Vcg=25V fr typ. 3,4 GHz
Collector capacitance at f = 1 MHz

Ig=1g=0;Vgg=25V Cc typ. 3,7 pF
Feedback capacitance at f= 1 MHz

lc=10mA;Veg=25V Cre typ. 1,9 pF
Collector-stud capacitance Ces typ. 2 pF

* Measured under pulse conditions: tp < 300 us; 6§ <0,02.
** Measured under pulse conditions: tp < 50us; 6§ <0,01.
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U.H.F. power transistor

731BLY/A

DEVELOPMENT SAMPLE DAIA

(BLW32)
7278616 7278618
50 10
hFE / X‘
KN C [\
Y (pF) [\
/ \
~ \
7 \ N
25 | 5 "
\ RP
h = h—-—h_
\‘\ Ve =4
25V
N1
5V
0 0
250 500 | (ma) 750 0 10 20 v g (v) 30

{GHz)

Fig. 6 Typical values; Tj = 25 °C.

Fig.6 Ig=1lg=0;f=1MHz; Tj=25°C.

7278625

]

typ

V4

250 500

Fig. 7 Ve = 25 V; f = 500 MHz; Tj = 25 °C.

~Ig (mA) 750
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731BLY/A
(BLW32)

—== APPLICATION INFORMATION

fyision (MHz) | Vee V) | 1c(mA) l Th (9C) ’ dim (@B) * | Posync (W) * Gp (dB)
860 25 150 70 —-60 > 05 > n
860 25 150 70 —60 typ. 0,58 typ. 12,2
860 25 150 25 -60 typ. 0,63 typ. 12,2

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

+VBB +VCC 7277950

Fig. 8 Test circuit at fyjgjon = 860 MHz.

List of components:

C1 C3 =2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

Cc2 C6 = C8 = 1to 3,5 pF film dielectric trimmer (cat. no. 2222 809 05001)
C4 =C5 =3 pF chip capacitor

C7 =2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C9 =C12= 1 nF chip capacitor

C10 = 100 nF polyester capacitor

C11 = C13 = 470 nF polyester capacitor

C14 = 10 nF polyester capacitor

C15 = 3,3 uF/40 V solid aluminium electrolytic capacitor

L'}

L1 = stripline (13,2 mm x 4,3 mm)

L2 = stripline (15,2 mm x 4,3 mm)

L3 = micio choke 0,47 uH (4322 067 04770)

L4 = 4 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; leads 2 x 5 mm
L5 = stripline (37,0 mm x 4,3 mm)

L6 = stripline (13,5 mm x 4,3 mm)

L1; L2; L5 and L6 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass die-
electric (e, = 2,74); thickness 1,5 mm.
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U.H.F. power transistor

731BLY/A
(BLW32)

+Vs

+Vee

+Vgg

List of components:
C1=C2=C3 =100 nF polyester capacitor
C4 =10 uF/25 V solid aluminium
electrolytic capacitor

R1 =150 2 carbon resistor (0,25 W)

R2 = 100 £ carbon resistor (0,25 W)

R3 = 82 2 carbon resistor (0,25 W)

R4 = R5 = 2,2 k2 carbon resistor (0,25 W)
R6 = 12 §2 carbon resistor (0,5 W)

R7 = R8 =820 Q carbon resistor (0,5 W)
R9 = 33 2 carbon resistor (0,25 W)

D1 =BZY88-C3V3

W (October 1978

D2 =BY206
TR1=BD136

S 7L 7277943 0
<
a Fig. 9 Bias circuit for class-A linear amplifier at -
w fyision = 860 MHz.
3 vision
oo
E 7278624 —
< -50 TT T T 1] =
(7)) T,=70°C™T25°C fever

LA+ -—
I._ —
zZ A (1)
wi (d8) ”
s ’
o LA
9 -60 77 -—
S
W 7
o 4

)/
-70 /
0 0,5 10 Posync (W) 15
(1) Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero
dB corresponds to peak sync level. Intermodulation distortion of input signal < —75 dB.
Fig. 10 Intermodulation distortion as a function of output power.
Typical values; Vg = 25 V; Ig = 150 mA; fyision = 860 MHz.
Information for wide-band application from 470 to 860 MHz available on request.
7



731BLY/A

(BLW32)
10 - 7277708.1 100 . 72777071
i R N
i L
i Xi a RL.XL N
(2) } (Q) AN
0 A 75
W \ L
/ \
/
\
-10 50
/
/ N
/ /
~-20 25 .
Xj
XL
!
= -30 0 l
= 10 102 ¢ (mHz) 103 10 102 ¢ (MHz) 103
- Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).
35 N 7277708.1
N\
N
Gp ~
(dB)
\ Conditions for Figs 11, 12 and 13:
25 \ Typical values; Vog =25 V; Ig = 160 mA;
\ Th=700°C.
. \\
\
\ Ruggedness
15 \ The BLW32 is capable of withstanding a load
mismatch (VSWR = 50) under the following
\| conditions:
f=860 MHz; Vog =25 V; Ic = 1560 mA;
Th=700Cand P (ay)=1W.
This holds for single-tone as well as for two-tone
5 operation (vision and sound).
10 102§ (MHz) 103
Fig. 13.
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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

By

732BLY/A
(BLW33)

UHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an
optimum temperature profile on the crystal area. The combination of optimum thermal design and the
application of gold sandwich metallization realizes excellent reliability properties.

The transistor has a %" capstan envelope with ceramic cap.

QUICK REFERENCE DATA

R.F. performance

mode of operation fvision Ic Th dim * Po sync * Gp
MHz mA oC dB w dB

class-A; linear amplifier 860 300 70 —60 > 1,0 > 100 =—
860 300 25 —-60 typ. 1,16 typ. 10,5 <«—

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

MECHANICAL DATA
Fig. 1 SOT-122.

)

3,05

- T

|

)

-

1
5,9
5,5
7,6 max
28,2

e

9 min (4x)

-t

T

-

25,4

Torque on nut: min. 0,75 Nm
(7,5 kg cm)
max. 0,856 Nm
(8,5 kg cm)

When locking is required an adhesive is preferred instead of a lock washer.

Dimensions in mm

. 017
0,11

ceramic

]

7276390

-
]

I —

|- BeO
metal

3,2
2,8

-t

5,6

- : -
max

Diameter of clearance hole in heatsink: max. 4,2 mm.
Mounting hole to have no burrs at either end.

De-burring must leave surface flat; do not chamfer or
countersink either end of hole.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely

safe provided that the BeQ disc is not damaged.
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732BLY/A
(BLW33)

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

(peak value); Vgg =0 VCESM max. 50 V
open base VCEO max. 30V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current
d.c. or average Ic max. 1,25 A
(peak value); f> 1 MHz lem max. 1.9 A
.~ Total power dissipation up to Typ = 25 °C Ptot max. 193 W
Storage temperature Tstg —65t0+150 °C
Operating junction temperature T; max. 200 °C
72777111
7277710.1 30
i |
Ic
(A) Tmp=25°C Prot
(W)
, X
\ B
AN \
N\ \ 20
N\
~ N
T Th=70°C \ \ N
P
10 S
0,1 0
5 0 20 30 0 50 T, (o°c) 100
Vce (V) h

(1) Second breakdown limit {independent
of temperature).
Fig. 2 D.C. SOAR. Fig. 3 Power derating curve vs. temperature.

—» THERMAL RESISTANCE (see Fig. 4)

From junction to mounting base
(dissipation = 7,6 W; Ty, = 74,6 OC; i.e. T, = 70 OC) Rthjmb = 10,1 °C/W
From mounting base to heatsink Rthmb-h = 0,6 °C/W
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U.H.F. power transistor 73ZBLY/A

Nominal class-A operation: Vcg =25 V; I = 300 mA; T, = 70 °C.
Fig. 4 shows: Ry jh max. 10,7 °C/W

T max. 150 ©C
Typical device: Ripj.n typ. 8,25 °C/W
Tj typ. 132 oC

(BLW33)
7277715.1 Tp=125°C 100 °C
15 P
o A o
1 > 475 °C
Pid §r= —F
Rthi-h 1/\; ‘v/ /., o
(oC/W) AN PN L _+#150°¢
a 1T TN Pl et
N /x\ N
<Nl LT < 425°C
> R
10 5 - N
L~
T~y
— <] ™ ™
= > N SR 0 °c
1 P -
E - L]
€ L I
3 // I L N _____h ]
u = I by B ] B e R
J o o o ($)] o
L SISASTISI TS
> 5 —
L —
n =
z
u
=
L
J
d
u
f 0 |
3 0 10 Pot (W) 20
Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Rtp mp-h = 0,6 °C/W).
Example -
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732BLY/A
(BLW33)

—=» CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector-emitter breakdown voltage

VBE=0;Ic=4mA V(BRICES > 50 v

open base; I =30 mA V(BR)CEO > 30 Vv
Emitter-base breakdown voltage

open collector; |[g =2 mA V(BR)EBO > 4V
Collector cut-off current

VBE=0;Vcg=30V ICES < 1,0 mA

VBe=0;Vcg=30V; Tj =175 0C ICES < 2,5 mA
D.C. current gain

= . = . > 20

lIc=300mA;Veg =25V hgg typ. 20

Ic=300mA;Vcp=25V;T;=1750C hgg < 120
Collector-emitter saturation voltage *

lc =600 mA; g =60 mA VCEsat typ. 450 mV
Transition frequency at f = 500 MHz **

—lg=300mA;Vpg=25V fr typ. 3,4 GHz

—lg=600mA; Vog =25V fr typ. 3,1 GHz
Collector capacitance at f = 1 MHz

lge=1g=0;Veg=25V Cc typ. 6,6 pF
Feedback capacitance at f = 1 MHz

Ic=20mA;Veg=25V Cre typ. 3,5 pF
Collector-stud capacitance Ces typ. 2 pF

*  Measured under pulse conditions: tp < 300 us; 6§ <0,02.
** Measured under pulse conditions: tp < 50 us; § < 0,01.
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U.H.F. power transistor

732BLY/A

Fig. 7 Vg = 25 V; f = 600 MHz; T; = 25 ocC.

(BLW33)
7278617 7278619
50 20
h N CC
FE \‘\ (pF)
\ 15 \
\ \
\
y N N Vce=
N 25V N
25 [ C 10 N
AN typ
c I~
- N I
C A 5V+— 5
)
1
d
=
z 0 0 e
g 0,5 1 ic (A) 15 0 10 20 Veg (V) 30 E
_ Fig. 5 Typical values; T; = 25 OC. Fig. 6 Ig =lg=0;f=1MHz Tj= 25 °C. -_
td
- 7278623
u 4
=
L
) typ
]
d S
U (GHz) / N
| /
/ N
/
N\
2 \N
\& .
N
N
0
0,5 1 —lIg (A) 1,5
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732BLY/A
(BLW33)

— APPLICATION INFORMATION

fyision (MHz) ’ VeE (V) ( Ic (mA) l Th (°C) ‘ dim (dB) * | Pgsync (W) * Gp (dB)
860 25 300 70 —60 > 10 > 10
860 25 300 70 —60 typ. 1,07 typ. 10,5
860 25 300 25 -60 typ. 1,15 typ. 10,5

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

500 Cl L c3 T.U.T.

111 1111,
Teo TeroTen ']'c12'l?:13Tc14T'

*+Ves *Vee
Fig. 8 Test circuit at fyjgion = 860 MHz.

7277950

List of components:

C1 =C3=2to9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C2 =C6=C8=1to 35 pF film dielectric trimmer (cat. no. 2222 809 05001)
C4 = C5 = 3 pF chip capacitor

C7 =2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C9 = C12 =1 nF chip capacitor

C10 = 100 nF polyester capacitor

C11 = C13 =470 nF polyester capacitor

C14 = 10 nF polyester capacitor

C15 = 3,3 uF/40 V solid aluminium electrolytic capacitor

L1 = stripline (13,2 mm x 4,3 mm)

L2 = stripline (15,2 mm x 4,3 mm)

L3 = micro choke 0,47 uH (4322 057 04770)

L4 = 4 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; leads 2 x 5 mm
L5 = stripline (37,0 mm x 4,3 mm)

L6 = stripline (13,56 mm x 4,3 mm)

L1; L2; L5 and L6 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass die-
electric (er = 2,74); thickness 1,5 mm.
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U.H.F. power transistor

732BLY/A

(BLW33)

+Vee

List of components:

C1=C2 = C3 =100 nF polyester capacitor
C4 =10 uF/25 V solid aluminium
electrolytic capacitor

R1 = 150 £2 carbon resistor (0,25 W)

R2 = 100 £ carbon resistor (0,25 W)

R3 = 82 2 carbon resistor (0,25 W)

R4 = R5 = 2,2 k§2 carbon resistor (0,25 W)
R6 = 5,6 2 carbon resistor (1 W)

R7 = R8 = 820 £ carbon resistor (0,5 W)
R9 = 33 2 carbon resistor (0,25 W)

D1 =BZY88-C3V3

D2 =BY206
0 TR1=BD136
7L 7277949
Fig. 9 Bias circuit for class-A linear amplifier at
fyision = 860 MHz.
_50 7278621
71',,t7'0 °c
=] |
25°C
e
dim(M)
(dB)
A
y o2
o
/f’
AN
>4
4
/
-70 -
0 1 2 Posync (W) 3

(1) Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero
dB corresponds to peak sync level. Intermodulation distortion of input signal < —75 dB.

Fig. 10 Intermodulation distortion as a function of output power.
Typical values; Vcg = 25 V; I = 300 mA; fyision = 860 MHz.

Information for wide-band application from 470 to 860 MHz available on request.
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732BLY/A

(BLW33)
5 ' 72777121 50 - 7277713.1
ri V. R L ™
FioXi AL RLXL \\
(§2) (2) \
0 A 375
/
) /
J 4 \
-10 12,5 /j ~.
X; V
XL
= -15 0 |
E 10 102 f (MHz) 108 10 102 f (MHz) 108
— Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).
35 72777141
Gp N
(dB)
\_ Conditions for Figs 11, 12 and 13:
25 \ . Typical values; Vg = 25 V; Ic = 300 mA;
\ Th = 70 °C.
N
—
15 N\ Ruggedness
The BLW33 is capable of withstanding a load
mismatch (VSWR = 50) under the following
conditions:
f=860 MHz; Vcg = 25 V; Ic = 300 mA;
Th=700°Cand P (aAy)=2W.
This holds for single-tone as well as for two-tone
5 operation (vision and sound).
10 102 f(mHz) 10°

Fig. 13.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available 7338LY/A
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production (BLW34)

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in linear u.h.f. amplifiers for
television transmitters and transposers. The excellent d.c. dissipation properties for class-A operation
are obtained by means of diffused emitter ballasting resistors and a multi-base structure, providing an
optimum temperature profile on the crystal area. The combination of optimum thermal design and the
application of gold sandwich metallization realizes excellent reliability properties.

The transistor has a %'’ capstan envelope with ceramic cap.

QUICK REFERENCE DATA

R.F. performance

mode of operation fvision VCE Ic Th | dim* | Posync™ Gp
MHz \% mA oc dB \X dB

class-A; linear amplifier 860 25 600 70 —60 > 18 > 9 -
860 25 600 25 —60 typ. 2,15 |typ. 10,2 =—

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB
corresponds to peak sync level.

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-122.

. 017
0,11

O]

9 min (4x)

ceramic

-

- BeO
metal

I —
[ L

32|l

2,8
5,6

7276390 max

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.

October 1978 1



733BLY/A
(BLW34)

RATINGS

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

Collector-emitter voltage
(peak value); Vgg = 0

open base
Emitter-base voltage (open collector)

Collector current
d.c. or average

(peak value); f > 1 MHz
Total power dissipation at Ty, = 25 °C
Storage temperature
Operating junction temperature

7277716.1
4
'c
(A) Tmb=25°C
AN
2 S \
(1)
—
Th=70°C Y,
N\
N
05
0.2
5 10 Ve (V) 20 30

of temperature).
Fig. 2 D.C. SOAR.

— THERMAL RESISTANCE (see Fig. 4)

From junction to mounting base

VCESM max. 50 V
VcEo max. 30V
VEBO max. 4V
Ic max. 2,25 A
lem max. 35 A
Ptot max. 31 W
Tstg —65 to +150 °C
T max. 200 °oC
40 72777171
Ptot
(W)
30
N,
N,
N,
N,
20
A
AN
10
0 50 Th (°c) 100

(dissipation = 16 W; Ty, = 79 ©C; i.e. T, = 70 ©C)

From mounting base to heatsink

Fig. 3 Power derating curve vs. temperature.

6,2 °C/W
0,6 °Cc/W

Rth j-mb
Rthmb-h =

2 October 1978



U.H.F. power transistor 733BLY/A

(BLW34)
7277721.1 T,=125° 100°C
4
»
4, o
, 75 °C
l’
8 7 5
rd
R 7
thj-h - d
(°C/W) 4 pd 50 °C
pa A
1, N b
Y v
3 4
7 A - G
/ A Pa
4 > 2 25°C
Wy, / rd
< AT S
< v.amEn S S .
) ™~ A A
u ° 4 . —q0°c
S
= pd A N o
L 5 5% i
< T < 5 =
n A =
- A 1
z jus unnanisnsni)
= “ e A
Z o4l 1ol o] o_] o_l O
L P 9] O o oTloTo
D
-
u
i1 4
o) 0 10 20 Py (W) 30

Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Ryp mb-h = 0,6 °C/W).

Example -~
Nominal class-A operation: Vgg =25 V; Ig =600 mA; T = 70 °C.
Fig. 4 shows: Rghjp max. 6,75 OC/W

TJ max. 170 ©C
Typical device: Ry jh typ. 545 oC/W
Ti typ. 152 ©C
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733BLY/A
(BLW34)

—= CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector-emitter breakdown voltage

VBE=0;Ic=8mA V(BRICES > 50 Vv

open base; Ic =60 mA V(BR)CEO > 30 VvV
Emitter-base breakdown voltage

open collector; Ig = 4 mA V(BR)JEBO > 4V
Collector cut-off current

VBe=0;Vcg=30V ICES < 2,0 mA

VBE=0:Vcg=30V;T;=175°C IcES < 5,0 mA
D.C. current gain

= o = > 20

Ic=600mA;Vcg =25V hgrg typ. 40

Ic=600mA; Vcp=25V;T;=175°C hgeg < 120
Collector-emitter saturation voltage *

lc=12A;1g=0,12A VCEsat typ. 450 mV
Transition frequency at f = 500 MHz **

—lg=06A;Vcg=25V fr typ. 3,3 GHz

—lg=12A;Veg=25V fr typ. 3,0 GHz
Collector capacitance at f = 1 MHz

IE=1g=0;Veg=25V Cc typ. 13,6 pF
Feedback capacitance at f = 1 MHz

Ic=40mA;Vcg=25V Cre typ. 8,4 pF
Collector-stud capacitance Ces typ. 2 pF

* Measured under pulse conditions: tp < 300 us; 6§ <0,02.
** Measured under pulse conditions: tp <50 us; § <0,01.
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U.H.F. power transistor

733BLY/A
(BLW34)

e V e ke NS0 IVt W S

50

25

(GHz)

7278615 60 7278614
v \\ Ce
F
va 3 (pF)
V = 4
CE
4 25v T 40
/
\
Y \
5V 20 H-INC
NyLYP
0
! 2 igA) 3 0 20 vegiv) 40

Fig. 5 Typical values; Tj = 25 oC.

Fig. 6 lg=le=0;f=1MHz; T; =25 °C.

7278620

typ

Fig. 7 Vcp =25 V; f = 500 MHz; Tj = 25 °C

1

2

—lg (A) 3
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733BLY/A
(BLW34)

—= APPLICATION INFORMATION

fuision (MH2) ’ Vee (V) | Ic (mA) | Th (°C) ] dim (dB) * | Pgsync (W) * Gp (dB)
860 25 600 70 —60 > 18 > 9
860 25 600 70 —60 typ. 1,9 typ. 10,2
860 | = 600 25 —60 typ. 2,15 typ. 10,2

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero dB

corresponds to peak sync level.

—@) 509

+V5

VSWR input < 1,1 c1 L1 T.U.T. La c1o0 VSWR output <2
500 _@—H
c2 § ciizf
c7
_L C%l_ wr
cs8
T
R1 )
R5
BD136
=ca I, £F012
BY206
R2
R ]
R3
7277948

Fig. 8 Test circuit at fyjsjon = 860 MHz.

List of components:

C1 =C2=1,4pF to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)
C3 =2x 5,6 pF chip capacitors (in parallel)

C4 = C5 = 100 nF polyester capacitor

C6 = C7 =1 nF feed-through capacitor

(¢:] 10 uF/40 V solid aluminium electrolytic capacitor

c9 470 nF polyester capacitor

C10 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C11 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C12 = 5,6 pF ceramic capacitor

[}
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U.H.F. power transistor 7338LY/ A
(BLW34)

ST NIVIT Smte B sonow oo

[ S G A AT N I |

List of components (continued):

R1= 1,8 k2 carbon resistor (0,5 W)

R2 = 150 2 carbon resistor (0,25 W)

R3 = 100 £ wirewound potentiometer (3 W)

R4 = 33 §2 carbon resistor (0,5 W)

R5 = 220 £ carbon resistor (1 W)

R6 = 3 Q; parallel connection of 4 x 12 £ carbon resistors (1 W each)

L1 = stripline (13,6 mm x 6,9 mm)

L2 = microchoke 0,47 uH (cat. no. 4322 057 04770)

L3 = 1 turn Cu wire (1 mm); internal diameter 5,5 mm; leads 2 x 56 mm
L4 = stripline (40,8 mm x 6,9 mm)

L1 and L4 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
(er = 2,74); thickness 1,5 mm.

_50 ] I I l7278622
Th=70°C
1 25 0C
V’/,
dim“) A
(dB) 1121
>
<
Prs
o
-60 A
gl -
).,
7
-70
0 2 4 P (w) 6

osync

(1) Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB),
zero dB corresponds to peak sync level. Intermodulation distortion of input signal < —75 dB.

Fig. 9 Intermodulation distortion as a function of output power.
Typical values; Vcg = 25 V; I¢ = 600 mA; fyision = 860 MHz.

Information for wide-band application from 470 to 860 MHz available on request.
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733BLY/A

Fig. 10 Input impedance (series components).

35 7277720.1
N
G
p
(dB) A
\
25 \\
\
\
\
15 A\
N
5
10 102 f (MHz) 103
Fig. 12.

(BLW34)
5 7Z277718.1 30 72777191
FioXj
(2) RLXL R
Q) LT
25 ri
N
2 \
™~
/ \
/
/ -\&

/ 10 HH

/ A
-2,5

) /
”
Xi ’/
i X
-5 0 |
10 102 ¢ (mHz) 103 10 102 §(MHz) 103

Fig. 11 Load impedance (series components).

Conditions for Figs 10, 11 and 12:

Typical values; Vcg = 25 V; I = 600 mA;
Th=700°C.

Ruggedness

The BLW34 is capable of withstanding a load
mismatch (VSWR = 50) under the following
conditions:

f=2860 MHz; Vo =25 V; Ic = 600 mA;
Th=700Cand P (ay) =4 W.

This holds for single-tone as well as for two-tone
operation (vision and sound).
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BLWE60

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial

and military transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized.

Every transistor is tested under severe load mismatch conditions with a supply over-voltage to 15 V.
Matched hg g groups are available on request.

It has a plastic encapsulated stripline package. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 °C

mode of operation |[Vgg| f PL Gp n zj YL da

V | MHz w dB % Q mA/V dB
c.w. (class-B) 125| 175 45 > 55> 75|1,1+j1,4|310+j95 -
s.s.b. (class-AB) 12,5 |1,6—28|3—-30 (P.E.P.) | typ. 19,6 | typ. 35 - - typ. —33

MECHANICAL DATA
Fig. 1 SOT-56.

Dimensions in mm

When locking is required an adhesive is preferred instead of a lock washer.

Torque on nut: min. 1,5 Nm
(15 kg cm)

max. 1,7 Nm

(17 kg cm)

0,147
10107
to. ;
10-32UNF 4— —— ﬁ+ | 9.65
max
¢ '
198 max —»| |«
300 i
285 ™
7260000.4 |4— }8‘3 . r.':‘,'éi -

Diameter of clearance hole in heatsink: max. 5,0 mm.
Mounting hole to have no burrs at either end.
De-burring must leave surface flat; do not chamfer or

countersink either end of hole.

Sep
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BLW60

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

Collector-base voltage (open emitter)

peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (average)

Collector current (peak value); f 2 1IMHz

Power dissipation

Total power dissipation at Ty, = 70 °C
f 21 MHz; Vo < 15 Vi Ry mp-p = 0,3 °C/W
Derate by 0,5 W/°C for 50 °C = Ty = 100 °C

150

100

50

72670691

Temperature

Storage temperature

Veg $15V

f21MHz
short time operation

< VSWR>3
—
normal operation
VSWR <3
50 Th (°C) 100

VcBoM  max. 36 V
VcEO max. 18 V
VEBO max. 4 V-
I (AV) max. 8 A
IcMm max. 20. A
Piot max. 65 W
7267070.1
D.C.SOAR| [ ] |
Th=70°C

Rth mb-h $0,3°C/W

6 7 8

Tstg

3 10 Vee (V) 20

-65 to +200 °©C
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CHARACTERISTICS

Breakdown voltages

Collector-base voltage

Tj = 25 OC unless otherwise specified

open emitter; Ic = 100 mA V(BR)CBO = 36V
Collector-emitter voltage
open base; Ig = 100 mA V@BR)CEO > 18 Vv
Emitter-base voltage
open collector; Ig = 25 mA V(BR)EBO > 4 Vv
Transient energy
L =25 mH; f = 50 Hz
open base > 8 mWs
~VBg =1,5 V; Rgg =33 Q > 8 mWs
D.C. current gain
Ig=1A;Vgg = 5V hpg 20 to 100
D.C. current gain ratio of matched devices o—
Ic=1AiVgg= 5V hpE1/hFE2< 1,2 =
Transition frequency
Igc=6A; Ve =10V fr typ. 550 MHz
Collector capacitance at f = 1 MHz
e _ typ. 120 pF
Ig=1,=0; Vgg= 15V Ce < 160 pF
Feedback capacitance
Ic =200 mA; Vg =15V - Cre typ. 80 pF
Collector-stud capacitance Ccs typ. 2 pF
L]
June 1976 3



BLW6O

1000 7267080
fr
(MHz) typical values
750
Pre — VcE=
/9 i—.~__~ ~~_1~___ 12,5V
500 7 = - t
:‘/ L — — 1qv_
T ——t— N~-~
] 7,|5V
T~ 5V
250
oy 0
- 0 2,5 7,5 10 12,5 Ic(A) 15
7267077
300 TTTT]
T
Ig =Ig=0 |-
Cc f=1MHz [T
(pF)
200
3!
100
0
10 Ve (V) 20
4 ll September 1974



” BLW60O

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class B circuit)
f =175 MHz; T} up to 25 °C; Rth mb-h < 0, 3 °C/W.

Voc (V) [ Ps W) | PLW) | Ic(A) [Gp@® | n® | m@ | YL ma/v)
12,5 | <127 | 45 | <48 | >55 | >75 | 1,1+jl.4 | 310+9

Test circuit for 175 MHz:

50Q

500

R2

cs ;
7 12617117

L&

v
m °

Cl = 2 to 20 pF film dielectric trimmer

C2 = 4 to 40 pF film dielectric trimmer

C3 =C4=C5=C6= 56 pF ceramic capacitor

C7 = 100 pF ceramic capacitor

C8 = 100 nF polyester capacitor

Cc9 = 4 to 80 pF film dielectric trimmer

Cl0 = 4 to 60 pF film dielectric trimmer

L1 = 1,5 turns enamelled Cu wire (1, 5 mm); int. diam. 6 mm; length 4 mm;
leads 2 x 5 mm

L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. diam. 3 mm;
leads 2 x 5 mm

L3 = L4 = ferroxcube choke (code number 4312 020 36640)

L5 = bifilar wound enamelled Cu wire (1,0 mm); see figure on page 6

Rl = 10 carbon resistor
R2 = 4,7 Q carbon resistor

Component lay-out for 175 MHz test circuit see page 6.
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BLW60O ” ’

APPLICATION INFORMATION (continued)

- 123mm >I

+Vg

5 1
—ne
i

] 55mm

- r—-—\cz L1 —— === -
gca :
© ISl
J I ——
| |
L L

? c9

1 7266945
ground plane removed

—

an
!
LS

7261715

7766943

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by
means of hollow rivets.
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BLW60

72670751

0 T
Vee=B35VA T
P, By 125V
w) av4
/
40 - 100
4
Vee =125V
A o o o
7/ 4 m 7
I /l (olo)‘
L
20 50
typ. values -
=175 MHz, T
Th=25°C N
Rin mb-h £0,3°C/W[{
TITTTTTTT
0 I T TETT
10 Ps (W) 20
GO 7269173
f=175MHz R.F. SOAR
Th=70°C
P Rt mb-h 0,3 °C/W
Wi | Vecnom=125V
Psnom = Pg at Vec =
125V and VSWR=1
see page 5
50 ;
VSWR =1(])—
|
L]
\'\
40
P
30 11 Psnom 1,2
10 1,1 Vee 1,2
VCCnom

At Py =45 W and Voo =12,5V, the
output power at heatsink temperatures
between 25 °C and 70 OC relative to
that at 25 OC is diminished by

60 mW /°C.

Thetransistor has been developed for

use with unstabilized supply voltages.

As the output power and drive power
increase with the supply voltage, the
nominal output power (Pynom) must
be derated in.accordancewith thead-
jacent graph for safe operation at sup-
ply voltages other than nominal.

The graph shows the allowable output
power under nominal conditions as a
function of the supply overvoltage ratio
with VSWR as parameter. The graph
applies to the situation in which the
drive (Pg/Pspom) increases linearly
with supply overvoltage ratio

(Vee/Vecnom)-
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BLW60

30 7267079
power gain versus frequency
T
G LTI Tl
p Vee= 12,5V [ | ]
(dB) PL=45W [
20 \
AW
\
typ
A
AN
\\
10 NC
AN
N
Py
0
- 0 100 f (MHz) 200
7267071 7267072
input impedance (series compo- load impedance (parallel compo-
nents) versus frequency nents) versus frequency
T
+2 +1000 45
5B
i i : CL Rp, =Ry
X (PF) @)
@ 5
0 0 — 0-
4
xi | CL
l "
_ typ. values | 1 typ. values |
2 Vog=12,5v ] 1000 Voco=12,5V -5
U Pp=45w [ pp=45W [
T T T
LTI LT
0 100 f (MHz) 200 0 100 f(MHz) 200
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V.H.F. power transistor

BLW60

APPLICATION INFORMATION (continued)
R.F. performance in s.s.b. class-AB operation

VcE = 12,5 V; Th up to 25 °C; Rth mb-h < 0,3 °C/W

f1 = 28,000 MHz; fo = 28,001 MHz

output power Gp ndt d3 dg Ic(zs)
w dB % dB * dB * mA
3 to 30 (P.E.P.) | typ. 19,5 I typ. 35 | typ. —33 l typ. —36 { 25
Test circuit; s.s.b. class-AB.
c10 Ry=
< e 500
s= C1 TUT ’ O
500 4 L1 H
' .L cs cn 13l crala
L Ll o T ef e
'[63 A ] T
+——4 ¢7
+Vg=125V ¥ .,__;"_.
RS
R3 ! ~o "__ g
- = o
TR2 — _
e +Vg =125V
T C16 : 7266944
TR bias
R6
R4 c15

List of components on page 10.

* Stated intermodulation distortion figures are referred to the according level of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased

by 6 dB.
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BLW60

APPLICATION INFORMATION (continued)
List of components:

Trl = Tr2 = BD137

Cl = 100 pF air dielectric capacitor (single insulated rotor)

C2 = 27 pF ceramic capacitor

C3 = 180 pF ceramic capacitor

C4 = 100 pF air dielectric capacitor (single non-insulated rotor)

C5 =C7 = 3,9 nF polyester capacitor (+10%)

C6 = 2 x 270 pF polystyrene capacitors in parallel

C8 =C15 =C16 = 100 oF polyester capacitor (+10%)

C9 = 2, 2 uF moulded metallized polyester capacitor

C10 = 2 x 385 pF film dielectric trimmers in parallel

Cll = 68 pF ceramic capacitor

Cl2 = 2 x 82 pF ceramic capacitors in parallel

Cl13 = 47 pF ceramic capacitor

Cl4 = 385 pF film dielectric trimmer

Ll = 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9 mm; coil length 6, 1 mm;
leads 2 x 5 mm

1L2=15= ferroxcube bead, grade 3B (code number 4312 020 36640)

L3 = 68 nH; 3 turns enamelled Cu wire (1, 6 mm); internal diameter 8 mm;
coil length 8,3 mm; leads 2 x 5 mm i

L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); internal dnameter 10 mm;

coil length 7,6 mm; leads 2 x 5 mm

R1 = 27 @ carbon resistor (+5%)

R2 = 4,7 Q carbon resistor (5%)

R3 = 1,5 kQ carbon resistor (£5%)

R4 = 10 Q wire-wound potentiometer (3 W)
RS = 47 Q wire-wound resistor (5,5 W)
R6 = 150 Q carbon resistor (+5%)

10 “ || September 1974



BLW60

0 726707461 60 72670781
intermodulation distortion double ~tone efficiency
versus output power! versus output power

:3 typ. values Ny, | Voc =125V

(dSB) Vee =12,5V (‘,;‘) f, = 28,000 MHz
f,= 28,000 MHz °''1f,=28,001MHz
f,=28,001MHz Thy=25°C

0 Th=25°C Rih mboh $03°C/W

“201 Ry, mp-n $03°CIW 40110 75=25mA
Icizs)=25mA
I
] y a
—\d3 typ,
‘V
N A
-40 20
95NN 4
1 Y
4
-60 0
0 20 PEPR (W) 40 0 20 PEPR(W) 40

O 72670731 60 72670761
intermoduiation distortion doubie -tone efficiency
versus output power? versus output power

d
d3 typ. values 7, |Yec =135V
(dSB) Vec =135V o/d' f, = 28,000 MHz
f, = 28,000 MHz (%) | £, = 28,001 MHz
f,=28,001MHz Th=25°C
20 Th=25°C Rin mb-h S03°C/W
"% Reh mb-n £03°C/W 40110 75)=25mA
Ic(zs)=25mA o
|
! /
EAV typ
A A LA L Y
-40 4 20 /'/
—1ds \ y
/'
-60 0
0 20 PER (W) 40 0 20 PEP(W) 40

1) Stated intermodulation distortion figures are referred to the according level of either
of the equal amplified tones. Relative to the according peak envelope powers.these
figures should be increased by 6 dB.
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BLW60

30 7267082
power gain versus frequency

G

P typ
() —

N
N

20 N

10

0

1 10 f (MHz) 102

S.S.B. class AB operation
Conditions:
PL, = 30 W (PEP) PL = 35 W (PEP)
Vce =12,5V Vece =13,5V
Ic(zs) =25 mA Ic(zs) =25 mA
Th =25 ©OC Th =25 OC
Rth mb-h = 0,3 °C/W Rth mb-h < 0,3 °C/W
71 = 1,9Q ZL, = 1,9Q

The curve (both conditions) holds for an unneutralized amplifier.
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BLW60O

10 - 7267081
input impedance (series compo-
rj nents) versus frequency
i N [ T[]
Q) N ‘ typical values|
7,5 \\ri
AN
AN
N
5 \‘
>
e N
25 e ! NN\
NS
~
0
1 10 f (MHz) 102

S.S.B. class AB operation

Conditions:

PL =30 W (PEP) PL = 35 W (PEP)
Vee =12,5V Vce =13,5V
Ic(zs) =25 mA Iczsy =25 mA

Th =25 ©C Th =25 °C

Rth mb-h = 0,3 °C/W Rth mb-h = 0,3 °C/W
71, = 1,9Q ZL = 1,9Q

The curve (both conditions) holds for an unneutralized amplifier.
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BLW60C

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile, industrial
and military transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized
and is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V.
Matched hgg groups are available on request.

It has a 3/8”" capstan envelope with a ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 0C

mode of operation |Vcc f PL Gp n z YL d3
Y MHz w dB % Q mA/V dB
c.w. (class-B) 125 | 175 45 > 55|> 75[1,1+j1,4|310+j95 -
s.s.b. (class-AB) 12,5 |1,6—28 |3-30 (P.E.P.)| typ 19,56 |typ 35 - - typ —33
MECHANICAL DATA Dimensions in mm
SOT-120
—)
e . —‘!jg_ —»|=014
8min (4x) 1,6 max
> )" ceramic
c LN ]
" AR
i ey i+
~ /,
Nl b —
< 855 ' BeO
min metal
e r%'g)x_» ‘4»
59 | 4L ]
e 5'5 - —| min -
—! 98max e <+— 11,8 —»17,0 max '
- 28 .
26 72698811
Torque on nut: min 0,75 Nm Diameter of clearance hole in heatsink: max 4,2 mm.
(7,5 kgcm) Mounting hole to have no burrs at either end.
max 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,5 kg cm) countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW60C

RATINGS

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

Collector-emitter voltage (Vgg = 0)
peak value

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

Collector current (average)

Collector current (peak value); f > 1 MHz

R.F. power dissipation (f > 1 MHz); T,p, = 25 °C
Storage temperature

Operating junction temperature

7277249
20 [D.c. SOAR
Ic
(A)
10
N,
\\

5
1

5 0 20 30

Vee (V)

Fig. 2 D.C. SOAR.

VCESM max. 36 V
VcEO max. 18 Vv
VEBO max. 4V
Ic(AV) max. 9 A
lem max. 22 A
Prs max. 100 W
Tstq —65 to + 160 °C
T max. 200 °C
150 7277855
Pr
(W)
100
- n -
I Qe
T e’at
h 1] —-5\96‘,0
~ }\"‘52111/0
% C
0
50 .;JGW/OC;
-~
~y
| CSN
0
0 50 Th (°c) - 100

Fig. 3 R.F. power dissipation; Vcg < 16,5 V;
f>1 MHz,

| Continuous d.c. operation

Il Continuous r.f. operation

111 Short-time operation during mismatch

—» THERMAL RESISTANCE (dissipation = 40 W; Ty, = 88 OC, i.e. T, = 70 ©C)

From junction to mounting base (d.c. dissipation)
From junction to mounting base (r.f. dissipation)
From mounting base to heatsink

Rth jmb(dc) = 28 °c/w
Rth jmb(rf) = 2,05 oc/w
Rth mb-h = 0,45 °C/W

2 September 1978



V.H.F. power transistor

BLW60C

CHARACTERISTICS
Tj=25 oC

Breakdown voltage

Collector-emitter voltage
VBg =0; Ic =50 mA

Collector-emitter voltage
open base; Ic = 100 mA

Emitter-base voltage
open collector; g =25 mA

Collector cut-off current
VBe=0;Vecg=15V

Transient energy

L =25 mH; f=50Hz
open base
—VBg=15V; Rgg =33 Q

D.C. current gain *
Ic=4A;Veg=5V

D.C. current gain ratio of matched devices *
lc=4A;Vcg=5V

Collector-emitter saturation voltage *
Ic=125A;1g=25A

Transition frequency at f = 100 MHz *
Ic=4A; V=125V
Ic=125A;Vcg=125V

Collector capacitance at f = 1 MHz
IE=1g=0;Vcg=15V

Feedba_ck capacitance at f = 1 MHz
Ic=200mA; Vcg=15V

Collector-stud capacitance

* Measured under pulse conditions: tp < 200 us; § <0,02.

V(BR)CES
V(BR)CEO

V(BR)EBO

Ices

hre

hre1/hFE2

VCEsat

fr
fr

> 36 V
> 18 V
> 4V
< 25 mA
> 8 mWs
> 8 mWs
typ 50

10 to 80
< 1,2
typ 16V

typ 650 MHz
typ 600 MHz

typ 120 pF
< 160 pF
typ 80 pF
typ 2 pF

July 1977



BLW60C

: 7277251 300 7267077.1
typical values lg=1le=0
Tj=25°C E
100 f=1MHz
Cc
{(pF) \
h \
FE VCE =1 200
12,5 V]
7 typi
N
50 5V
V4 N~
100
0 0
0 5 10 ic (A) 15 0 10 Veg (V) 20
750 7277257
typical values
f=100 MHz
=950
fr - Tj=25°C
(MHz) . - TT
y —— ™ 11
— T 7T
y = = Vce =
500 = — 1‘2,‘5V
A T
10V
—
S 5V
250
00
5 10 15 20
Ic (A)
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V.H.F. power transistor BLW60C

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=260°C

f (MHz) | Veg (V) | PL (W) ]PS W Gp (dB)lIc (A) 7 (%) l 7 () | YL (mA/V)
175 12,5 45 <12,7 > 55 |<48 > 75 1.1+j1,4 310 + j95
175 135 45 -~ typ60 | - typ 75 B -

Test circuit for 175 MHz

1
C6a

c7

50 2

50

7277104

List of components:

C1=2,5to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)
C3a = C3b = 47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor

C5 = 100 nF polyester capacitor

C6a = C6b = 8,2 pF ceramic capacitor (500 V)

C7 =5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

L1 =1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5 mm

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm
L.3 = L8 = Ferroxcube choke coil (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"".

R1=10 Q (£10%) carbon resistor

R2=4,7 Q (+5%) carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit on page 6.
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BLW60C

APPLICATION INFORMATION (continued)
Component layout and printed-circuit board for 175 MHz test circuit.

- 150 |

7277102
-
-
-
-
-
-
-
7277103
The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
6 July 1977



V.H.F. power transistor BLW60C

7277253 7277252
typical values Ve =125V :y_p%c;év;l:es Vec =125V
=175 MH ———Vpe= - - =

. 5 MHz Vec=135V Th = 25 °C Vec =135V
L
(W) .
75 10 100
=98 O _C n 1+
Th 2§ Ci+ P
> = /'Th = Gp — n
. ] (o}
7 70°C (dB) = (%)
50 A .
Z - [~ b=
X - ™~
7 50
5 G 5
25
0 o 0
0 10 20 Pg (W) 30 10 30 PL (W) 50
7277254
R.F.SOAR
50 Conditions for R.F. SOAR
PL(W;M =175 MHz
VSWR = 1 Th=70°C
VSWR = | Rth mb-h = 0,45 °C/W
N 5 Vecnom=125Vor 135V
N Ps = PSnom at VcCnom and VSWR =1
N \‘ see page 5
\\ \\ The transistor has been developed for use with
™ \ N unstabilized supply voltages. As the output
40 . ] . ;
N power and drive power increase with the supply
10 voltage, the nominal output power must be
AV ] derated in accordance with the graph for safe
20 operation at supply voltages other than the
[ nominal. The graph shows the permissible output
50 power under nominal conditions (VSWR = 1), as
a function of the expected supply over-voltage
P ratio with VSWR as parameter.
P S | The graph applies to the situation in which the
30 Snom drive (Ps/Pgnom) increases linearly with supply
1 11 12  Vee over-voltage ratio.
Vccnom
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BLW60C

30 7267079.1
power gain versus frequency
(class- B operation)
Gp
(dB)
20 \
\
A\
typ
N
3\
N
10 N
AN
~
0
o] 100 f (MHz) 200

7267071.1

input impedance (series components)

versus frequency (class-B operation)
+2 +5

fi ri R
X; - L
() > (§2)
0 0
Xj
J
-2 i -5
U
0 100 ¢ (MH2) 200 0

Measuring conditions for the graphs
on this page

Vee=125V

PL=45W

Th=2560C
typical values

load impedance (parallel components)
versus frequency (class-B operation)

N

-

<+~

+1

(nF)

200
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V.H.F. power transistor BLW60C

APPLICATION INFORMATION (continued)
R.F. performance in s.s.b. class-AB operation

VGE = 12,5 V; Th up to 25 °C; Rih mb-h < 0,45 °C/W -
f1 = 28,000 MHz; f = 28,001 MHz
output power Gp ndt d3 dg lc(zs)

w dB % dB * dB* mA

3to 30 (P.E.P.) ' typ 19,5 ] typ 35 ltyp -33 l typ —36 t 25

Test circuit
S.S.B. class-AB ¢10 R =
o A 500
s=  C1 ! 0
500 w 1 TUT }—_
3 -L Y\ : o1 c13 C“_‘Jg\ .
6
L Ly o b 1o T
Tca Cu T
_____”__ c7
O +Vg=125V i ,_C_e_”_
RS ’___“_____‘
C9 R2 LS
= —0
TR2
wr +Vg=12,5V
7266944
bias
R6

List of components:
TR1=TR2=BD137

C1 = 100 pF air dielectric trimmer (single insulated rotor type)

C2 = 27 pF ceramic capacitor

C3 = 180 pF ceramic capacitor

C4 = 100 pF air dielectric trimmer (single non-insulated rotor type)
C5 = C7 = 3,9 nF polyester capacitor

C6 = 2 x 270 pF polystyrene capacitors in parallel

C8 = C15 = C16 = 100 nF polyester capacitor

C9 = 2,2 uF moulded metallized polyester capacitor

C10 = 2 x 385 pF film dielectric trimmer

C11 =68 pF ceramic capacitor

* Stated intermodulation distortion figures are referred to the according level of either of the equal ampli-
fied tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.

Hi

September 1978
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BLW60C

APPLICATION INFORMATION (continued)
List of components (continued)

C12 = 2 x 82 pF ceramic capacitors in parallel
C13 = 47 pF ceramic capacitor
C14 = 385 pF film dielectric trimmer

L1 =88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9 mm; length 6,1 mm; leads 2 x 5 mm

L2 = L5 = Ferroxcube choke coil (cat. no. 4312 020 36640)

L3 = 68 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 8,3 mm; leads 2 x 5 mm
L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 7,6 mm; leads 2 x 5 mm

R1 =27 Q (+5%) carbon resistor

R2 = 4,7 Q (+5%) carbon resistor

R3 = 1,6 k2 (£6%) carbon resistor

R4 = 10 £ wirewound potentiometer (3 W)
R5 = 47  wirewound resistor (5,5 W)

R6 = 150 £ (+5%) carbon resistor

Measuring conditions for the upper graphs on page 11

Vee=125V

f1 = 28,000 MHz

fo = 28,001 MHz
Th=250C

Rth mb-h < 0,45 °C/W
Ic(zs) = 25 mA
typical values

Measuring conditions for the lower graphs on page 11

Vee=135V

f1 = 28,000 MHz

fo = 28,001 MHz
Th=25°C

Rth mb-h < 0,45 °C/W
Ic(zs) =25 mA
typical values

10
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V.H.F. power transistor

BLW60C

7267074.2 60 7267078.2
intermodulation distortion versus double-tone efficiency versus
output power * output power '

d
dg Ndt
(dB) (%
-20 40
/'
d3 4 typ 3~
d
\ A y
—40tdg ARV, 20
N 17
<3 4
y
4
-60 0
0 20 pEp.(w) 40 0 20 pEp.(w) 40 —
0 7267073.2 60 7267076.2 —
intermodulation distortion versus double-tone efficiency versus
output power * output power
d
dg Ndt
(dB) (%)
~20 40
d3 / typ b4
\ y’
N / 1 '1/
—40}dg 20 +1
AN Vi p 4
I/
y.
—60 0
0 20 pEp.(w) 40 0 20 pEp.(w) 40
* Stated intermodulation distortion figures are referred to the according level of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB.
July 1977 1



BLW60C
40 7277256 10 7277255
input impedance (series components)
Gp r versus frequency X
(dB) (£2) \ ()
30 7.5 2,5
\
~.\\
\ \
20 \ 5 0
X
— - ‘/ I
10 25—\ \)< -2,5
Nr
‘\ U ]
— 0 0 2—5
= 1 10 §(MHy 102 1 10 ¢(MHz) 10
S.S.B. class-AB operation
Conditions for the graphs above:
Vee=125V Vee=1356V
P =30W (P.E.P.) PL=35W (P.E.P.)
Th=250C Th=25°C
Rth mb-h < 0,45 °C/W Rth mb-h < 0,45 °C/W
Ic(zs) =25 mA lc(zs) = 25 mA
ZL=19%Q Z =198
The typical curves (both conditions) hold for an unneutralized amplifier.
12 July 1977



BLW64

TV TRANSPOSER TRANSISTOR FOR BAND |li

N-P-N silicon planar epitaxial transistor assembled in a plastic encapsulated stripline package ali ieads
of which are isolated from the stud. Excellent d.c. dissipation properties have been obtained by means
of internal emitter-ballasting resistors and gold metallization. Detailed information is presented for
application of this device in preamplifiers for television transposers and transmitters in band 1.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value)

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

D.C. power dissipation up to T, = 70 °C
Thermal resistance from junction to mounting base

Transition frequency
Ic=40A;Vcg=25V

Output power at fyjsion = 224,25 MHz *
Ic=16A;Vcg=25V; Th =70 °C; dj, = —55dB

VcBOM max. 60 V
VcEO max. 32 V
Ic(AV) max. 3 A
Ptot max. 40 W
Rth j-mb = 3,0 oc/w
fr typ. 900 MHz

Posyne > 100 W

Ic =16 A; VG = 25 V; Tj, = 70 OC; djy, = —52 dB Posync  typ. 135 W

Power gain at fyision = 224,25 MHz

Ic=1,6A; Vg =26 V; T, =70 °C

Gp > 95 dB

* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero

dB corresponds to peak sync level.

MECHANICAL DATA
Fig. 1 SOT-56.

[

7,6 min (4x)

Dimensions in mm

0,147
1™ 0107
; K
- 4 9,65
10-32UNF + 9,65
J )
1,98 max-— 14. [
|
o
|
300 |
2,85"’5 =
7260000.4 | 1&:3_, ri,'ésx -

When locking is required an adhesive is preferred instead of a lock washer.

Torque on nut: min. 1,5 Nm
(15 kg cm)

max. 1,7 Nm

(17 kg cm)

Diameter of clearance hole in heatsink: max. 5,0 mm.
Mounting hole to have no burrs at either end.
De-burring must leave surface flat; do not chamfer
or countersink either end of hole.

September 1978
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BLW64

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

Voltages
Collector -base voltage (open emitter)
peak value VcBoM max. 60 Vv
Collector -emitter voltage (Rgg = 10)
peak value VCERM max. 60 v
Collector -emitter voltage (open base) VcEO max. 32 A%
Emitter -base voltage (open collector) VEBO max. 4 VvV
Currents
Collector current (average) IcAv) max. 3,0 A
Collector current (peak value) f > 1 MHz Iocm max. 9,0 A
Power dissipation
D.C. power dissipation up to T, = 70 °C Pot max. 40 Ww
2 7267547
107 [p.c. soAR FHH———1H
— L Th =70 °C ans
= C Rth mb-h=0,3 °C/W HH
— (A)
10
" derate by o W/9C for
50 °C =Ty =100 °C
T
—Ptot max (d.c.)
1
1071
1 10 Vog (V) 102
Temperatures
Storage temperature Tstg -65 to+200 °C
Junction temperature Tj max. 200 oC
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 3,0 oc/w
From mounting base to heatsink Rthmb-h = 0,3 %Cc/w
2 l ll February 1975




BLW64

CHARACTERISTICS

Breakdown voltages

Collector -base voltage
open emitter, Ic = 50 mA

Collector -emitter voltage
RBg = 10 €2, I = 50 mA

Collector -emitter voltage
open base , Ic =50 mA

Emitter -base voltage
open collector, Ig = 10 mA
Transient energy

L =25 mH; f = 50 Hz
open base

~Vpg = 1.5 V; Rpg = 33

D.C. current gain

Ic=10A; Ve =5V

Transition frequency

IC=4A;VCE=25V

Collector capacitance at f = 1 MHz

Ig =le =0; Vo = 30 V

Feedback capacitance at f = 1 MHz
Ic =200 mA; Vor =30V

Collector -stud capacitance

V(BR)CBO
V(BR)CER
V(BR)CEO

V(BR)EBO

hpp

fp

Ces

typ.

typ.

typ.

typ.

typ.

60

60

32

25
40

900

68
80

39

= 25 OC unless otherwise specified

mWs
mWs

MHz

pF

pF

pF

June 1976
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BLW64

7272572

June 1976

75 300 — ‘ I %71‘\675437
Vee = 5°V o
T,=257C Ip=le=0 |-
h Ce f=1MHz |
FE g o =
(PF) Tj=25 oCl
T
50 200 ' i
typ -
! ’
£ 1
/ 1
J -
25 100
i NN
- ! | - |
|
T
= % 3 0 L]
= e (A) 0 20 Vgg (V) 40
7267548
1000
fp
(MHz) typ_ | TN VeE=25V
)d AN Tj=25 °C
/
750 =
[ N\
\
500 \\
N\
250
0
0 2,5 5 75 10 12,5 Ic (A) 15



BLWé64

APPLICATION INFORMATION

dim *) fyision VCE c | Gp Po sync ") Th Rth mb-h
(dB) (MHz) V) (A) ' (dB) (W) (°C) (0C /W)
-55 224,25 25 l 1,6 > 9,5 > 10,0 70 <0,3
-52 224, 25 25 | 1,6 > 9,5 typ. 13,5 70 0,3

*) Three-tone test method (vision carrier —8 dB, sound carrier -7 dB, side band signal
-16 dB), zero dB corresponds to peak sync level.

Test circuit at f = 224,25 MHz cs g(L)?-n
Zs:
S50 C1 L1

_&_.”__V_NW\__

20y
42
ﬂ_cz

N}

RS

R10

. 7267555
List of components: see page 6.

Component lay-out and printed circuit board for f = 224,25 MHz test circuit on page 7.
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BLWé64

APPLICATION INFORMATION  (continued)

List of components:

Tr 1 = BDI135

Tr 2 = BD136

Cl = 330 pF chip capacitor

C2 = 4to 40 pF film dielectric trimmer

C3 = 4to 60 pF film dielectric trimmer

C4 =C5 = 82pF chip capacitor, placed 5 mm from transistor edge
C6 = 4to 100 pF film dielectric trimmer

C7 = 4to 60 pF film dielectric trimmer

C8 = C10 = 820 pF chip capacitor

C9 = 47 uF electrolytic capacitor 6,3 V
Cl1 = 22 yF electrolytic capacitor 40 V
Cl2 = 47 pF electrolytic capacitor 40 V
Cl13 = 100 nF polyester capacitor

L1 = 24,7 nH; 1,5 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 4,5 mm;
leads 2x 5 mm.
L2 8, 3 nH formed by metallization on printed board.
L3 = formed by metallization on printed board.
L4 = 100 nH; 3,5 turns closely wound enamelled Cu wire (0, 7 mm); int. diam. 5,5 mm;
leads 2x S mm.
22 nH; 1,5 turns closely wound enamelled Cu wire (1,6 mm); int. diam. 4,5 mm;
leads 2 x 8 mm.
L6 = 36 nH; 1,5 turns closely wound enamelled Cu wire (1,6 mm); int. diam. 4,0 mm;
leads 2 x 10 mm.

"

LS

n

R1 = 4,7 Q carbon resistor
R2 = 330 @

R3 = 470 Q potentiometer
R4 = 4,7 k2

RS = 2,7 kQ
R6=R7=R8=4,7Q(5,5W)

R9 = 180 22 (5,5 W)

R10 = 68 Q2

6 ‘ l O~ J | I February 1975



BLW64

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for f= 224,25 MHz test circuit.

- 98mm bl

cn +

+ 12
S T
éLs

rivets
Cé

rivets

| /In\
o N

c3 L4 =Pc8 ¢

L2mm

7267606

Thickness: 1,6 mm

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by

means of hollow rivets.

Component lay-out and printed circuit board for bias circuit.

60mm
e o—+ to L4;C8;C9
IR —e w1 to Le;ct05c11;012
11—b Rs
45 mm ——
R4 o—- ground
R?
R3 D O
R2
i C13 ol 4vg

7267607
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BLW64

72875451

T2Z675L L

intermodulation distortion versus
peak-sync power
three-tone test method (vision
carrier -8dB, sound carrier -7dB,
sideband signal -16dB), zero dB
corresponds to peak sync level
-60 N Ic=16A
Veg =25V
g T,=70°C
(b N ] Rthms-n<03°C/W
) N ficion = 224,25 MHz
- N
55 NC
N
X typ
-50
5 0 g w1
2 7267541
input impedance (series com -
ponents) versus frequency (class
Tj | A operation)
xi [T T]7] [ WI I
@) T 7
| r |
1 ~_
T |
yd ||
P
yd
Ve !
Xi
0 /
typ. values ——
Ic=1,6A [
Verp=25V
TTTTET
L O [T
50 150 f (MHz) 250
8 -I

30 power gain versus frequency
(class A operation)
T
Cp Tt
(dB) Ic=1,6A ]
VecE= 25V ||
N
20 \\
\\
AN
N YD
N
N
\\
10
0
50 150 f (MHz) 250
30 7267542
load impedance (parallel com -
ponents) versus frequency (class
Ry, A operation) — Cy,
) ] e
typ. values——
Ic=1,6 A [}
20 veg=25v 1] ™0
]
L
= cL]
- ] ~
i RLA__.
10 TN ~100
0
50 150 f (MHz) 250
February 1975




BLW75

TV TRANSPOSER TRANSISTOR FOR BAND i

N-P-N silicon planar epitaxial transistor assembled in a stripline package with a ceramic cap. All leads
are isolated from the stud. Excellent d.c. dissipation properties have been obtained by means of internal
emitter-ballasting resistors and gold metallization. Detailed information is presented for application of
this device in preamplifiers for television transposers and transmitters in band 111.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) VcBOM max. 60 V
Collector-emitter voltage (open base) VcEOo max. 32 V
Collector current (average) Ic(AV) max. 4 A
D.C. power dissipation at Ty, = 70 °C Piot max. 60 W
Thermal resistance from junction to mounting base Rthjmb = 1,9 oc/w
Transition frequency
Ic=6,0A;Vcg=25V fr typ. 800 MHz
Output power at fyjgion = 224,25 MHz *
Ic=24A;Vcg=25V; T, =709°C; dj, =55 dB Po sync > 140 W —
Ic=24A;Vcg=25V; Th=70°C; djy, = —52 dB Po sync typ. 1956 W -
Power gain at fyjsion = 224,256 MHz —
Ic=24A;Vcg=25V; TL=70°C Gp > 8,0 dB —
* Three-tone test method (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB), zero
dB corresponds to peak sync level.
MECHANICAL DATA + Dimensions in mm
Fig. 1 -105. S
ig. 1 SOT-105 e ] | ; 5.1 e 017
N I . 49 0,1
. 7,6 min (4x) —+ 10-32UNF
1l / _
' ¢ $ 2 t
1. ) ) 975 . 41 98
F max ! max
b \}L/ ‘ ‘ 198 .| |
‘ - 95— max
l ~.
e
T
4.5
J 59 o Tlep ™
55 72702251 |5 __ ol 7,2 |o
- Ensdi > 10,7 max
When locking is required an adhesive is preferred instead of a lock washer.
Torque on nut: min. 1,5 Nm Diameter of clearance hole in heatsink: max. 5,0 mm.
(15 kg cm) Mounting hole to have no burrs at either end.
max. 1,7 Nm De-burring must leave surface flat; do not chamfer
(17 kg cm) or countersink either end of hole.
September 1978 1
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages
Collector-base voltage (open emitter)
peak value VcBoM max. 60 V
Collector-emitter voltage (Rgg = 10 Q)
peak value VCERM max. 60 V
Collector-emitter voltage (open base) VCEO max. 32 VvV
Emitter-base voltage (open collector) VEBO max. 4 VvV
Currents
Collector current (average) Icav) max. 4,0 A
Collector current (peak value) f > 1 MHz IcMm max. 12,0 A
Power dissipation
D.C. power dissipation at T =70 °C Piot max. 60 W
102 7267983.1
D.C.SOAR Th=70%C
Reh mb-h<0,3 °C/W
Ic
(A)
10 uprate for 50 C<T, < 70°C,
derate for 70°C<Th<100%C
by 21—2W/°C respectively
RN
Ptot max (d.c)
1
107" 2
1 10 Vee (V) 10
Temperatures
Storage temperature Tstg ~65 to +125 °C
Operating junction temperature T; max. 200 °C
THERMAL RESISTANCE
From junction to mounting base Rih j-mb = 1,9 °c/w
From mounting base to heatsink Rth mb-h = 0,3 °C/W

“ April 1976



| -

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, Ic =50 mA

Collector -emitter voltage
Rpg = 10, IC=50mA

Collector -emitter voltage
open base, Ic =50 mA

Emitter-base voltage
open collector, I = 10 mA

Transient energy
L =25 mH; f = 50 Hz
open base

-VBE —‘—l,SV;RBE =33 Q

D.C. current gain
Ic=2,0A;VeE =25V

Transition frequency

Ic=6,0A;VCE =25V

Collector capacitance at f = 1 MHz

Ig=1g=0; Vg =30V

Feedback capacitance at f = 1 MHz
Ic=0,2A; Vg =30V

Collector - stud capacitance

Tj = 25 °C unless otherwise specified

V(BR)CBO
V(BR)CER
V(BR)CEO

V(BR)EBO

Cec

Cre

CCS

typ.

typ.

typ.

typ.

typ.

60

60

32

0 0
w
o o

800

95
120

55

mWs
mWs

MHz

pF
pF

pF

pF
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7267984 .1

7267986 .1

75 300
Veg =25V Ie=1e=0
Tj=25°C f =1MHz
h C. Tj=25°C
FE (pF)
50 200
typ)
1
typ
25 100 = ]
0 0
0 1 I (A) 2 0 20y v 40
1000 7267987.1
VCE = 25 V
fr Tj=25°%
(MHz)
typ
]
750 — == ™~
L
,/
/
f
500
]
250
0
0 25 5 7,5 10 12,5 Ic (A) 15
4 “ || April 1976
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APPLICATION INFORMATION

dim ™ | fyision | VCE Ic Gp | Posync™ Th | Rth mb-h
(dB) (MHz) V) (A) (dB) W) (°C) (0C /W)
-55 ‘ 224, 25 25 2,4 > 8,0 > 14,0 70 <0,3
-52 224, 25 25 2,4 > 8,0 typ. 19,5 70 <0,3

*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal
-16 dB), zero dB corresponds to peak sync level.

Test circuit for f = 224,25 MHz

ZL:

500
500 c|1— u

LYY Y ¢
9 2y
- C2 b
e _|c12
ce== L4 = =
R2 + +

l,_ _________________ B A 1
i , ' o
| BIAS CIRCUIT s |
| |
| R3 R1 l
| |
i [
i R4 |
i R I
! T ™2 L
‘ ==cn3 |
i |
i |
| R8 R10 ]
! RS[] R6
i |
[ l
i R9 Cl4 i
i T l
.

7272636
List of components: see page 6.

Component layout and printed-circuit board for f = 224,25 MHz test circuit on page 7.
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Wt

APPLICATION INFORMATION (continued)

List of components:

TR1=BD135

TR2 =BD136

Cl = 220 pF ceramic plate capacitor

C2 = 4to 40 pF film dielectric trimmer

C3 = 5to 60pF film dielectric trimmer
C4 =C5 = 82 pF chip capacitor, placed 1 mm from transistor edge
C6 = 7to 100 pF film dielectric trimmer
C7 = 4 to 40 pF film dielectric trimmer
C8 = C10 = 820 pF chip capacitor

c9 = 220 pF electrolytic capacitor 10 V
Cll = 47 uF electrolytic capacitor 40V
Cl2 = 47 yF electrolytic capacitor 40 V
Cl3 = 100 nF polyester capacitor

Cl4 = 33 nF polyester capacitor

L1 =24,7nH; 1,5 turns closely wound enamelled Cu wire (0,7 mm); int, dia. 4,5 mm;
leads 2 x 5 mm.

L2 = 8,3 nH formed by metallization on printed-circuit board
L3 = 0,7 nH formed by metallization on printed-circuit board
L4 = 100 nH; 3,5 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 5,5 mm;

leads 2 x 5 mm,
L5 =15,0nH; 1 turnenamelled Cu wire (1,6 mm); int. dia. 4,5 mm; leads 2 x 8 mm.
L6 =26,4nH; 1,5 turns closely wound enamelled Cu wire (1,6 mm); int. dia., 5,1 mm;

leads 2 x 10 mm.

R1 = 4,7 @ carbon resistor

R2 = 15 Q2 carbon resistor

R3 = 180 @ carbon resistor (1 W)
R4 = 470 @ potentiometer

RS = 4,7 k2 carbon resistor

R6 = 2,7 kQ carbon resistor

R7 =4x4,7Q(2W); in parallel

R8 = 150 Q (5,5 W)

RY = 68 Q2 carbon resistor (1 W)
R10 = 10 2 carbon resistor

6 ] l April 1976
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BLW?75

APPLICATION INFORMATION (continued)

Component layout and printed~circuit board for f = 224, 25 MHz test circuit without bias

circuit,

— 98mm

cn +

Cc10
=] %LG

rivets
C6

3 LLB. b ¢7

7272635

Thickness: 1,6 mm

The circuit and the components are situated on one side of the epoxy fibre-glass board,
the other side being fully metallized to serve as earth. Earth connections are made by

means of hollow rivets.
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7267979
15

cross modulation and intermodulation S Tt P ~50
distortion versus peak sync power dim 2) 77
d LITTT T a
<m HEEREERRRN p.d dim
(%/o) 7
- - (dB)
| | | typical values »
F [e=2,4A
] Vee=25V T
10+ 'cE . -55
- T.=70°C vd
7] Rehmbn<0,3°C/W p
F fricion = 224,25 MHz v 4
T
5 ] // 7 60
/
’ den 1)
0 -65
0 5 10 15 20
Po sync (W)

1) Two-tone test method (vision carrier 0 dB, sound carrier -7 dB), zero dB corresponds
to peak sync level.

2) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal
-16 dB), zero dB corresponds to peak sync level.

In the application information a collector-emitter voltage VcE =25V and collector current
Ic = 2,4 A are recommended.

If a higher collector voltage (within the limiting values) is used, precautions must be
taken to ensure that the impedance presented to the collector circuit does not vary ex-
cessively with frequency. This is especially important in wideband circuits where a rela-
tively wide variation of load impedance over the frequency band may be expected. Tuning
of the outputcircuit at high level should be avoided or, if essential, it should be performed
very carefully, otherwise very high load impedances may occur during which the maxi-
mum ratings of the transistor can be exceeded.

8 ” April 1976



BLW75

7267985

30
power gain versus frequency
(class-A operation)
1]
Gp LT
d |
(dB) le=2,6A F
Veg=25V [ ||
20 N
AN
\
N
AN
typ
10 ]
—
0
50 150 £ (MHz) 250
7267981 15 7267982 _70
inpul impedance (series components) load impedance (parallel components)
versus frequency (class-A operation ) versus frequency (class-A operation)
i [ TTT 1]
X P ;L T (CFL
) x] () typ.values PF)
pd Ic=2,4A [T
Veg =25V |
1 vl 10 -90
= 4 N
_f‘ Fi | ™~
d Y
M
N
pd ‘
N { |
X; 7 b u R
0 5 AN -110
N
N
typ.values —— Ci ]
Ic=2,6A [T N
Veg=25V |
T 1 1]
- [T 0 130
50 150 £ (MH2) 250 50 150 £ (MHz) 250
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BLW76

HF./VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-AB or class-B operated high power
transmitters in the h.f. and v.h.f. bands. The transistor presents excellent performance as a linear am-
plifier in the h.f. band. It is resistance stabilized and is guaranteed to withstand severe load mismatch
conditions. Transistors are delivered in matched hgg groups.

The transistor has a %'’ flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 °C

mode of operation | Vcg | Ig(zs) f PL G n d3

! Y ] A MHz w l dE l % dB
s.s.b. (class-AB) 28 | 0,05 1,6-28 8-80 (P.E.P.) >13 > 36* <-30
c.w. (class-B) 28 - 108 80 typ. 7,9 typ. 70 -
* At 80W P.E.P. =
MECHANICAL DATA -
SOT-121A (see page 2)
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.

December 1977 1
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MECHANICAL DATA Dimensions in mm
Fig. 1 SOT—121A.

F ceramic
=\

4 {7 T
25,2 13
max 1842 -1t max
]
-
29 BeO
27 metal
72753341
- —|76,35 |-—
125 44
|‘— max l 3'8
1 L R
24 L[] ;
—y max
? | 4
) }
Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,75 Nm (7,5 kg cm)
Recommended screw: raised cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly.
2 December 1977



H.F./V.H.F. power transistor

BLW76

RATINGS

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

Collector-emitter voltage (Vgg = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current (average)

Collector current (peak value); f > 1 MHz

R.F. power dissipation (f > 1 MHz); Ty, =25 °C
Storage temperature

Operating junction temperature

20 7277440
D.C. SOAR
Ic
(A)
10
AN AN
N \)
’bé\\
5 x \2@
X4<~ | ¢
)oo
o N\
AN
2
1
5 10 0 40

Fig. 2 D.C. SOAR.

VCESM max. 70 V
VCEO max. 35 V
VEBO max. 4 Vv
Ic(AV) max. 8 A
lem max. 20 A
Pyt max. 140 W
Tstg —65 to + 150 °C
T max. 200 ©C
7277441.1
150 T
1
1
Prf \\\
(W) \\
N
100 N,
3 4
/g
o
N1 o) ] >
\\efate h//o 1]
b 6,,0 C 1]
™ ’56‘,1/1 NC
b /OC'. 1Y
50 | ~
~
0
0 50 Th (°cy 100

Fig. 3 R.F. power dissipation; Vog <28 V;
f>1 MHz.

I Continuous d.c. operation

Il Continuous r.f. operation

111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 60 W; T;,p, =82 OC, i.e. T, = 70 ©C)

From junction to mounting base (d.c. dissipation)
From junction to mounting base (r.f. dissipation)
From mounting base to heatsink

Rthj-mb(de) = 1,92 °C/W
Rth j-mb(rf) 1,33 °Cc/W
Rth mb-h = 02o9cw
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CHARACTERISTICS

Tj=25°C

Collector-emitter breakdown voltage
VBg =0; Ic =50 mA

Collector-emitter breakdown voltage
open base; I =50 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector cut-off current
VBE=0;Vcg=35V

D.C. current gain*
Ic=4A;Vcg=5V

D.C. current gain ratio of matched devices*
lc=4A;Vcg=5V

Collector-emitter saturation voltage*
Ic=125A;1g=25A

Transition frequency at f = 100 MHz*
—lg=4A;Vcg=28V
—lg=125A;Vgg=28V

Collector capacitance at f =1 MHz
lg=1g=0;Vcg=28V

Feedback capacitance at f = 1 MHz
Ilc=50mA; Vcg =28V

Collector-flange capacitance

* Measured under pulse conditions: P <200 us; § <0,02.

V(BR)CES
V(BR)CEO
V(BR)EBO
Ices

hrE
hEe1/hFE2
VCEsat

f.r
fr

> 70 V
> 3BV
> 4V
< 10 mA
15 to 80
< 1.2
typ. 25V
typ. 315 MHz
typ. 305 MHz
typ. 125 pF
typ. 85 pF
typ. 3 pF

4
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H.F./V.H.F. power transistor BLW76

7277442 7277443
60 T 600
HERREE
T T T 1]
Vap =28V ]
X CE 4 c
FE N (pF)
40 400
P
N 1
\
N5V
\] N
20 N\ 200 =
=T typ
——
0 0
0 10 Ic (A) 20 0 20 Ve (V) 40
Fig. 4 Typical values; Tj =25 9C. Fig.5 Ig=1g=0;f=1 MHZ;Tj =25 0C,
600 72774441
fr
(MHz)
400
— typ
-
T
—
200
]
1
0
0 5 10 15 —lg(A) 20 -—

Fig. 6 Vcp =28 V; f = 100 MHz; Tj = 25 °C.
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APPLICATION INFORMATION
R.F. performance in s.s.b. class-AB operation (linear power amplifier)
VcE =28 V; T = 25 OC; f1 = 28,000 MHz; fo = 28,001 MHz

output power Gp ndt (%) Ic(A) d3 ds Ic(zs)
w dB at 80 W P.E.P. dB dB I A
[
8 to 80 (P.E.P.) I >13 ! >36 <41 ’ < -30 ] <-30 | 0,05
L5 C13 508
s o
l—”-—‘ T.U.T. c1a
500 | L R3 W
c2 Ble oLl L
[} -
J_ 11 127 153F SFC16
cp e JU Qe 0T
Cc7
C8 7 2 "/ 2
777 N R
N N
N H,__,”_&
= cio R7
E mm
([Iee
(o]
+
. Vee
7275530.1
Fig. 7 Test circuit; s.s.b. class-AB.
List of components:
C1 = 27 pF ceramic capacitor (500 V)
C2 = 100 pF air dielectric trimmer (single insulated rotor type)
C3 = 100 pF polystyrene capacitor
C4 = C6 = C9 = 100 nF polyester capacitor
C5 = 280 pF air dielectric trimmer (single non-insulated rotor type)
C7 = C8 = 3,9 nF ceramic capacitor
C10 = 2,2 uF moulded metallized polyester capacitor
C11 = 180 pF polystyrene capacitor
C12 = 2 x 68 pF ceramic capacitors in parallel (500 V)
C13 = 120 pF polystyrene capacitor
6 September 1978



H.F./V.H.F. power transistor BLW76

C14 = C15 = 280 pF air dielectric trimmer (single insulated rotor type)
C16 = 56 pF ceramic capacitor (500 V)

L1 = 108 nH; 4 turns Cu wire (1,6 mm); int. dia. 8,7 mm; length 11,2 mm; leads 2 x 7 mm
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 = 88 nH; 3 turns Cu wire (1,6 mm); int. dia. 8,0 mm; length 8,0 mm; leads 2 x 7 mm
L5 = 120 nH; 4 turns Cu wire (1,6 mm); int. dia. 9,3 mm; length 11,2 mm; leads 2 x 7 mm

R1=1,5k& (+ 5%) carbon resistor (0,5 W)

R2 = 10 2 wirewound potentiometer (3 W)

R3 = 0,9 Q; parallel connection of 2 x 1,8 § carbon resistors (+ 5%; 0,5 W each)
R4 = 60 ; parallel connection of 2 x 120 £ wirewound resistors (5,5 W each)
R5 =56 Q (+ 5%) carbon resistor (0,5 W)

R6 = 33 § {+ 5%) carbon resistor (0,5 W)

R7 =4,7 Q (+ 5%) carbon resistor (0,5 W)

—20 7277445 60 7277446 30
d
dg "dt Gp
(dB) (%) (dB)
—30 |+d3 40 420
” —
L~ —_—
/ % =
\N - =< —
b 4
N
pd
/’
[ |d N ] y.d
—-40 22 N 1 20 7 10
P -
N[ A N4t 4
QHEA
T
4
~50 0 0
0 50 pEP. (W) 100 0 50 pEp. (w 100
Fig. 8 Intermodulation distortion as a Fig. 9 Double-tone efficiency and power gain
function of output power.* as a function of output power.
Conditions for Figs 8 and 9:
VCE =28 V; Ig(zs) =50 mA; 1 = 28,000 MHz; fp = 28,001 MHz; T, = 25 OC; typical values.
* Stated intermodulation distortion figures are referred to the according level of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased by
6 dB.
September 1978 7
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APPLICATION INFORMATION (continued)

7Z77447 7Z77448

40 10 1 2,5
Gp ri -\ X
(dB) (2) (£2)

30 75 \\ 0

TN / Xj
N 4
\\ \ /
20 N 5 / ~25
\
4
§
/
10 2,5 \ v -5
-~ "1
0 R 0 =75
1 10 f(MHzy 107 1 10 f(mMHz) 10°

Fig. 10 Power gain as a function of Fig. 11 Input impedance (series components) as a

frequency. function of frequency.

Figs 10 and 11 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation.

Conditions:
VCE=28V; Ig(zs) =50 mA; P =80W; T, =250C; Z| =39 Q.
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H.F./V.H.F. power transistor BLW76

40 7277449 20 7277450 25
Gp ri Xj
(dB) () ()
30 15 0
=~ Xj
™
N /
20 10 -25
N /
/
VN
AVERAN
10 5 \\_— -5
N\
N
N
~—_] "i
0 0 l ~75
1 10 f(MHz 102 1 10 f(MHz 107
Fig. 12 Power gain as a function of Fig. 13 Input impedance (series components)
frequency. as a function of frequency.

Figs 12 and 13 are typical curves and hold for a push-pull amplifier with cross-neutralization in s.s.b.
class-AB operation.

Conditions:

VcE =28 V; Ig(zg)= 50 mA; P =80 W; Th = 25 °C; Z|_ = 3,9 £2; neutralizing capacitor: 68 pF.
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APPLICATION INFORMATION (continued)

150 7277451
Fig. 14 R.F. SOAR; s.s.b. class-AB operation;
f1 = 28,000 MHz; fo = 28,001 MHz; Vcg =28 V;
Rth mb-h = 0,2 °C/W.
PLnom The graph shows the permissible output
(WP.E.P.) power under nominal conditions (VSWR = 1)
T as a function of the expected VSWR during
(VSWR=1) short-time mismatch conditions with heatsink
\ temperatures as parameter.
A
N
100 Th<50°C
N \h\
NS
N
\ ™S<170°C
™
90°c
— 50
E 1 10 VSWR 102
10 December 1977



H.F./V.H.F. power transistor BLW76

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=250C

f (MHz) l VcE (V) l PL (W) | Pg (W) Gp (dB) l Ic (A) 7 (%) 1 z; () iY_L(mA/V)

108 | 28 | 80 |typ.13 typ.79 |typ.41 typ.70 | 0,85+1,0 174 j40

cs
L5 L8 l le, l 500
Al

C7ab'L
L6 J;
72

500 ! c10

7275531.1
+Vee

—=
Fig. 15 Test circuit; c.w. class-B. —
List of components:
C1=C9 = C10 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)
C2 =5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)
C3 = 22 pF ceramic capacitor (500 V)
Cdab = 2 x 82 pF ceramic capacitors in parallel (500 V)
C5 = 270 pF polystyrene capacitor
C6 = 100 nF polyester capacitor
C7a = 8,2 pF ceramic capacitor (500 V)
C7b = 10 pF ceramic capacitor (500 V)
C 8 = 5,6 pF ceramic capacitor (500 V)
C11 = 10 pF ceramic capacitor (500 V)
L1 =21 nH; 2 turns Cu wire (1,0 mm); int. dia. 4,0 mm; length 3,5 mm; leads 2 x 5 mm
L2 = L5 = 2,4 nH; strip (12 mm x 6 mm); tap for L4 at 6 mm from transistor
L3 = L 7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)
L4 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm
L6 = 49 nH; 2 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 4,7 mm; leads 2 x 5 mm
L8 = 56 nH; 2 turns Cu wire (1,6 mm); int. dia. 10,0 mm; length 4,5 mm; leads 2 x 5 mm
L2 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric.
R1=R2=10 £ (£ 10%) carbon resistor
Component layout and printed-circuit board for 108 MHz test circuit are shown in Fig. 16.
September 1978 1
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APPLICATION INFORMATION (continued)

- 166 —

7278091.1

7278092

Fig. 16 Component layout and printed-circuit board for 108 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.

12 September 1978




H.F./V.H.F. power transistor

BLW76
150 7217452 7277453
10 100
PL 7
(w) typ /- - 7
Gp n [ =t n
4 (dB) = (%)
100 A+ .\\‘Gp-
/
5 |/ 50
50
[4
0 0 ; g —
0 20 pg(w) 40 0 50 100 p (w) 15 —

Fig. 17 VcE =28 V; f = 108 MHz; Ty, = 25 °C.

7277454
150
PLnom
(W)
(VSWR=1)
100
\
\
\\
A AN
NG Th=
M\ T~ 150°C
N RN
v 70°C
N [WEEN|
] BRI
98J°Jc
1
50 ; 102
1 0  VvswR

Fig. 18 Vcg =28 V; f= 108 MHz; Ty, = 25 OC;
typical values.

Fig. 19 R.F. SOAR; c.w. class-B operation;
f=108 MHz; Vog = 28 V; Rth mb-h = 0,2 °C/W.
The graph shows the permissible output power
under nominal conditions (VSWR = 1) as a func-
tion of the expected VSWR during short-time
mismatch conditions with heatsink temperatures
as parameter.

December 1977
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APPLICATION INFORMATION (continued)

7277455

7277456

+7,5 T +0,75
R R CL
() L+ (nF)
+2 +5 +05
Xj
pd
ri
Xj +2,5 +0,25
() 7 ri
4
0 0 0
p - CL
/ 4
-2,5 -0,25
/
/
-2 -5 -05
I
-75 -0,75
0 100  f(MHz) 200 0 100 f(MHz) 200

Fig. 20 Vcg =28 V; P =80W; T, =250C

ical values.
typical values 7277487

Fig. 21 Vcg=28V;P_=80W; T, = 25 °C;
typical values.

'Fig. 22 Vog =28 V; P =80 W; Tj, = 25 °C.

14

30
Gp
(dB)
20
A
A\
N
N

N typ

10
\\
0
0 100  §(MHz) 200
December 1977\




BLW77

HF./VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-AB or class-B operated high power
transmitters in the h.f. and v.h.f. bands. The transistor presents excellent performance as a linear am-
plifier in the h.f. band. It is resistance stabilized and is guaranteed to withstand severe load mismatch
conditions. Transistors are delivered in matched hgg groups.

The transistor has a %"’ flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 °C

mode of operation | VcEg Ic(zs) f PL Gp n d3
Y A MHz w dB % dB
s.s.b. (class-AB) 28 0,1 1,6—-28 15-130 >12 >375*% | <-30
(P.E.P.)
c.w. (class-B) 28 — 87,56 130 typ. 7,56 typ. 75 I -

* At 130 W P.E.P.

MECHANICAL DATA
SOT-121B (see page 2)

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.

December 1977
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BLW77

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT—121B.

= /—ceramic

17 T

252 4540 411 13

|

29
27

7275533.1

12,5 4,4

max *’ 3'8
1 : i
24 N 7
f i _T max

Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,75 Nm (7,5 kg cm)

Recommended screw: raised cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly.
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H.F./V.H.F. power transistor BLW77

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 70 Vv
Collector-emitter voltage (open base) VCEO max. 35 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) IC(AV) max. 12 A
Collector current (peak value); f > 1 MHz lem max. 30 A
R.F. power dissipation (f > 1 MHz); T, = 256 °C Prs max. 245 W
Storage temperature Tstg —65to+ 150 °C
Operating junction temperature Tj max. 200 °C

7277459.1
20 7277458 300
D.C. SOAR
I'c
(A) Prf
(W)
10 N\ 3
\\ 36 by e n
N ¥ 200 ‘ ~
% AR Q e—
% I —
N —
: N N - ] SN 5 -
l[ N 7 7 —
9 . wo ] -—
\ < f’et‘e < ]
-~ Q82 T ] 1\\
100 <% H
- I <
2
1 0
5 10 20 )40 o 50 71, () 100
CE
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg <28 V;
f=1 MHz.
| Continuous d.c. operation
Il Continuous r.f, operation
111 Short-time operation during mismatch
THERMAL RESISTANCE (dissipation = 100 W; T, = 90 ©C, i.e. T, = 70 ©C)
From junction to mounting base (d.c. dissipation) Rth j-mb(dec) = 1,03 °C/W
From junction to mounting base (r.f. dissipation) Rth jmbirf) = 071 °C/W
From mounting base to heatsink Rth mb-h = 02 °c/w
3
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CHARACTERISTICS

Tj=25 ocC

Collector-emitter breakdown voltage
VBE =0; Ic=50 mA

Collector-emitter breakdown voltage
open base; |c = 100 mA

Emitter-base breakdown voltage
open collector; |g = 20 mA

Collector cut-off current
VBe=0;Veg =35V

D.C. current gain*
Ilc=7A;Veg=5V

D.C. current gain ratio of matched devices*
lc=7A;Vcg=5V

Collector-emitter saturation voltage*
Ic=20A;Ig=4A

Transition frequency at f = 100 MHz*
—lg=7A;Veg=28V
—lg=20A;Vcg=28V

Collector capacitance at f = 1 MHz
lIg=1g=0;Vecg=28V

Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =28V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 us; § <0,02.

V(BR)CES
V(BRICEO
V(BR)EBO
Ices

hre
hre1/MFE2
VCEsat

fr

> 70 V
> 35 V
> 4V
< 20 mA
15 to 80
< 1.2
typ. 2V
typ. 320 MHz
typ. 300 MHz
typ. 255 pF
typ. 175 pF
typ. 3 pF
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H.F./V.H.F. power transistor l L BLW77

7277460 1500 7277461
100 Ce
(pF)
PFE
1000
|
VCE=28V_ ‘
50
st
4 \
5v | 500 N
1 — I
—
= typ -+
0 0
0 10 20 . (a) 30 0 20 vgg(v) 40
Fig. 4 Typical values; Tj =25 OC. Fig.5 Ig =1g=0;f=1MHz; Tj =25 OC,
600 7277462.1
fr
(MHz)
400
typ
7
/
4
7
200
N
0
0 5 10 % A 20 -

Fig. 6 Vg =28 V; =100 MHz; T; = 25 OC.
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APPLICATION INFORMATION
R.F. performance in s.s.b. class-AB operation (linear power amplifier)
VGCE =28 V; T = 25 ©C; f1 = 28,000 MHz; f5 = 28,001 MHz

output power Gp ndt (%) 1c(A) d3 dg Ic(zs)
w dB at 130 W P.E.P. dB dB A
15 to 130 (P.E.P.) | >12 I >375 <62 ! <-30 ' <-30 I 0,1

LS. C13

50Q

L e \

7275529.1

Fig. 7 Test circuit; s.s.b. class-AB.

List of components:

C1 = 27 pF ceramic capacitor (500 V)

C2 = 100 pF air dielectric trimmer (single insulated rotor type)

C3 = 180 pF polystyrene capacitor

C4 = C6 = C9 = 100 nF polyester capacitor

C5 = 100 pF air dielectric trimmer (single non-insulated rotor type)
C7 = C8 = 3,9 nF ceramic capacitor

C10 = 2,2 uF moulded metallized polyester capacitor

C11 =2 x 180 pF polysterene capacitors in parallel

C12 = 3 x 56 pF and 33 pF ceramic capacitors in parallel (500 V)
C13 =4 x 56 pF and 68 pF ceramic capacitors in parallel (500 V)
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H.F./V.H.F. power transistor BLW77

C14 = 360 pF air dielectric trimmer (single insulated rotor type)
C15 = 360 pF air dielectric trimmer (single non-insulated rotor type)

L1 =88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 7 mm
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 = L5 = 80 nH; 2,5 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 10,0 mm:
leads 2 x 7 mm

R1 =470 Q wirewound resistor (5,5 W)

R2 = 4,7 Q wirewound potentiometer (3 W)

R3 = 0,55 £; parallel connection of 4 x 2,2 S carbon resistors (+ 5%; 0,5 W each)
R4 = 45 Q; parallel connection of 4 x 180 § wirewound resistors (5,5 W each)
R5 =56  (+ 5%) carbon resistor (0,5 W)

R6 = 27 (£ 5%) carbon resistor (0,5 W)

R7 = 4,7 Q (£ 5%) carbon resistor (0,5 W)

7277463 7277464
/',
-20 40 = 20
d
d3 Mgt 7 Gp
> %) [g (dB)
(dB) }— d5 vz -Gp
/| /|
N 1
\ Ld
—-40 |— dg 20 10
Ndt
/.
\ | A
—-60 0 0
0 50 100 150 0 50 100 150
P.E.P. (W) P.E.P. (W)
Fig. 8 Intermodulation distortion as a Fig. 9 Double-tone efficiency and power
function of output power. * gain as a function of output power.

Conditions for Figs 8 and 9:
VcE =28 V; Ig(zs) = 100 mA; f1 = 28,000 MHz; f» = 28,001 MHz; T, = 25 OC; typical values.

* Stated intermodulation distortion figures are referred to the according level of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB.

September 1978
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BLW77

APPLICATION INFORMATION (continued)

40 7277465 5 7277466
' \
Gp ri \ Xj
(dB) (2) (22)
30 \ 0
—— ! \ 'xi
N /
h /
\\ \ 7/
20 2,5 -1
N\ y
\
10 / -2
\ Pe— r’
Ay
0 2 0 7°
0 10 f (MHz) 10 1 10 f(MHz) 10
Fig. 10 Power gain as a function of Fig. 11 Input impedance (series components)
frequency. as a function of frequency.

Figs 10 and 11 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation.

Conditions:
Vce =28V, Ig(zs)=100mA; P =130W; T, =25°C; Z| =25%.
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H.F./V.H.F. power transistor BLW77

40 7277467 75 7zl774sa 0
Gp A% .
(dB) i / X
() / (Q)
30 \ /
——
N \ / -
5 1
\\ \ /7
\
20 A \
.\ \
25 -2
| \ $
10 N
N
N ~r;
0 0 -3 E
1 10 f(MHz 107 1 10 ¢(MHy 107 =
Fig. 12 Power gain as a function of Fig. 13 Input impedance (series cbmponents)
frequency. as a function of frequency.
Figs 12 and 13 are typical curves and hold for a push-pull amplifier with cross-neutralization in s.s.b
class-AB operation.
Conditions:
VCE=28V; Ig(zs) = 100 mA; P|_= 130 W; T, = 25 OC; Z) = 2,6 Q; neutralizing capacitor: 150 pF.
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APPLICATION INFORMATION (continued)

7277469
250 Fig. 14 R.F. SOAR; s.s.b. class-AB operation;
f1 = 28,000 MHz; f5 = 28,001 MHz; Vg =28 V;
PLnom Rth mb-h = 0,2 °C/W.
(W P.E.P.) The graph shows the permissible output power
(VSWR =1) under nominal conditions (VSWR = 1) as a
function of the expected VSWR during short-
time mismatch conditions with heatsink temper-
200 \ atures as parameter.
\
A\
AN
150
) \\\ Th=
(I 50°C
[RERA
70°¢C
Ly
T 90°¢c
100 L1
1 10 VSWR 102
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H.F./V.H.F. power transistor BLW77

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C

fMH2) | Vee(V) |P|_(W)| Pg(W) Gp(dB)' Ic(A) 7 (%) | 7 (Q) i?T_(mA/V)

875 | 28 | 130 | typ.232 typ.75 |typ.6.2 typ.75 | 0,62 +jo,73| 273 — j42
cs

500

7275532.1

*Vee
Fig. 15 Test circuit; c.w. class-B.

Li;t of components:

C1 =4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)

C2=C9=C10=7 to 100 pF film dielectric trimmer (cat. no. 2222 809 07015)

C3 = C8 = 22 pF ceramic capacitor (500 V)

C4 = 4 x 82 pF ceramic capacitors in parallel (500 V)

C5 =390 pF polystyrene capacitor

C6 = 220 nF polyester capacitor

C7a =2 x 10 pF ceramic capacitors in parallel (500 V)

C7b = 2 x 8,2 pF ceramic capacitors in parallel (500 V)

L1 =25 nH; 2 turns Cu wire (1,6 mm); int. dia. 5,0 mm; length 4,6 mm; leads 2 x 5 mm

L2 = L5 =24 nH; strip (12 mm x 6 mm); tap for L4 and L6 at 5 mm from transistor

L3 = L7 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm
L6 = 46 nH; 2 turns Cu wire (2,0 mm); int. dia. 9,0 mm; length 6,0 mm; leads 2 x 5 mm

L8 = 44 nH; 2 turns Cu wire (2,0 mm); int. dia. 9,0 mm; length 6,7 mm; leads 2 x 5 mm

L2 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric.

R1 =10 Q (* 10%) carbon resistor
R2 = 4,7 Q (+ 10%) carbon resistor

Component layout and printed-circuit board for 87,5 MHz test circuit are shown in Fig. 16.

September 1978
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BLW77

APPLICATION INFORMATION (continued)

116

7278093.1

7278094

6 Component iayout and printed-circuit board for 87,5 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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H.F./V.H.F. power transistor BLW77

7277470 7277471 .
4
200 y 10 100
Vi
PL y’
(w) L G n
( (dg) S =k ek (%)
150 / 7 P
™~
/ f h
typ
i NGp 1]
100 7 5 50
50 7
0 0 0
0 25 50 p. (W) 75 0 100 200 300
s W) PLW)
Fig. 177 Vg =28 V; f=87,56 MHz; T = 25 OC. Fig. 18 Vcg =28 V; f=87,56 MHz; Tj, = 25 °C;
typical values.
175 7277472
PLnom
W) \\
\\
\ \
125 \
AVAN
\ q Fig. 19 R.F. SOAR; c.w. class-B operation;
‘\ q f=87,5 MHz; Vog =28 V; Rty mp-h = 0,2 OC/W.
~ Th= The graph shows the permissible output power
< 500c  under nominal conditions (VSWR = 1) as a
N ti '(l’l function of the expected VSWR during short-
'7?’ 'F time mismatch conditions with heatsink tem-
™~ eratures as parameter.
=~ 90 o¢ p p
75 1all)
1 10 VSWR 102

December 1977
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BLW77

APPLICATION INFORMATION (continued)
7277473

+2

x

T

ri

(22)

0 100 ¢ (MmHz) 200

Fig. 20 Vg =28 V; P =130 W; T, = 25 OC;
typical values. 7277475

20

(dB)

typ

)/

/i

150
0 f (MHz)

7277474

+5 ] +0,5
AR
RL M CL
() (nF)
0 0
CL
I
-5 -05
1
T
-10 -1
0 100 ¢ (MHz) 200

Fig. 21 Vgg=28V;P_=130W; T, = 25 °C;
typical values.

Fig. 22 Vog = 28 V; P = 130 W; Tp, = 25 °C.

14
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BLW78

HF./VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, AB or B operated mobile, industrial
and military transmitters in the h.f. and v.h.f. bands. It is resistance stabilized and is guaranteed to
withstand severe load mismatch conditions.

It has a %" flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 °C

mode of operation VcE f PL Pg Gp n d3

\ MHz w w dB % dB
c.w. (class-B) I 28 ' 150 ‘ 100 <2 | >6 l >70 l -
s.s.b. (class-A; Ic =3 A) 26 28 | 35 (P.E.P.)| typ.0,4 | typ. 19,6 - typ. —40

MECHANICAL DATA

SOT-121A (see page 2) =
CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW78

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-121A.

e 917
0,11
] ceramic
4 1
- 7 T
25,2 13
max 1842 - max
SN
Y [{]
29 BeO
27 metal
7275334.1
—=|76,35 |-—
12,5 44
max —»' 38
¢ L i
e 1T )
- —7T max
| '

Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,75 Nm (7,5 kg cm)

Recommended screw: raised cheese-head 4-40UNC/2A
Heatsink compound must be applied sparingly and evenly.
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H.F./V.H.F. power transistor BLW78

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 70V
Collector-emitter voltage (open base) VCEQ  max. 35 V
Emitter-base voltage (open collector) VEBO  max. 4 Vv
Collector current (average) lc(av) max. 10 A
Collector current (peak value); f > 1 MHz Icm max. 25 A
R.F. power dissipation (f > 1 MHz); Tp = 25 °C) Prs max. 160 W
Storage temperature Tstg -65 to +150 °C
Operating junction temperature Tj max. 200 oC
277505.
20 7277504 200 727 1
I'c
(A) Prs
(W)
10
150
N N =
N N, =
5 N -
-—
= It
N
100
2
|
~
's 10 20 40 50
Veg (V) 0 50  T1,(°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
f> 1 MHz.
| Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch
THERMAL RESISTANCE (dissipation = 80 W; T, = 86 °C; i.e. Tp = 70 °C)
From junction to mounting base (d.c. dissipation) Rthj-mb(de) = 145 °C/W
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 106 °C/W
From mounting base to heatsink Bth mb-h = 0,2 oc/wW
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BLW78

CHARACTERISTICS

Tj=25 oC

Collector-emitter breakdown voltage
VBe =0; Ic =50 mA

Collector-emitter breakdown voltage
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; I[g = 5 mA

Collector cut-off current
VBE=0;VCg=35V

D.C. current gain*
Ic=5A;Vcg=5V

Collector-emitter saturation voltage
Ic=15A;1g=3A

Transition frequency at f = 100 MHz*
~lg=5A;Vgg=28V
—lg=156A;Veg=28V

Collector capacitance at f = 1 MHz
Ig=1g=0;Vpgg=28V

Feedback capacitance at f = 1 MHz
lc=100mA; Vg =28V

Collector-flange capacitance

* Measured under pulse conditions: tp <200 us; 6§ <0,02.

V(BR)CES
V(BRICEO
V(BR)EBO
ICES

hrg
VCEsat

fr
fr

Ce

Cre
Cef

> 4V
< 5 mA
20 to 85
typ. 2V

typ. 370 MHz
typ. 360 MHz

typ. 165 pF

typ. 102 pF
typ. 3 pF
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H.F./V.H.F. power transistor BLW78

- 7277506 600 7277507
h VCE=28V CC
FE (pF)
50 400 H
5V1
-
25 200
& - typ 1
0 0
0 5 Ic (A) 10 0 20 Veg (V) 40
Fig. 4 Typical values; Tj =25 0C, Fig. 5 Ig=1g=0;f=1MHz; Ti =250C,
750 7277508
fr
(MHz)
500
> ———=1 VCB"ZBIY 4]
1
20V 11
250
0
0 5 10 15 —'E (A) 20

Fig. 6 Typical values; f = 100 MHz; Tj = 25 °C.
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BLW78

APPLICATION INFORMATION
R.F. performance in c.w. operation {(unneutralized common-emitter class-B circuit); Tp = 25 9C

f(MHz) | Ve (V) | PLW) | POW) | n(%) | Z (@) | YL(mANV)
150 | 28 | 100 | <25 | >70 | 073+j1,35 | 225-j35
Ls c8

500

50Q

7277516.1

+VCC

Fig. 7 Test circuit; c.w. class-B; f = 150 MHz.

List of components:

C1=C2=C7=C8=5to 100 pF film dielectric trimmer

C3 = 203 pF; 2 x 82 pF and 39 pF ceramic capacitors in parallel (500 V)
C4 = 39 pF ceramic capacitor (500 V)

C5 = 1 nF feed-through capacitor

C6 = 100 nF polyester capacitor

L1 = strip (30 mm x 8 mm); bent to form inverted 'U’ shape with top 15 mm above heatsink, and
bottom 5 mm above heatsink

L2 =1 pH r.f. choke

L3 = strip; shape as shown in Fig. 8; 5 mm above heatsink

L4 = strip (40 mm x 8 mm); bent in form __ [, 25 mm at 15 mm above heatsink, 5 mm at 5 mm
above heatsink i

L5 = strip (75 mm long; width 8 mm); 5 mm above base

L1, L3, L4, and L5 are copper strips with a thickness of 0,6 mm.
Heatsink: aluminium; 0,9 °C/W

At P|_= 100 W and Vg = 28 V, the output power at heatsink temperatures between 25 °C and 90 °C
relative to that'at 25 OC is diminished by typ. 0,12 W/°C.

Component layout on an aluminium heatsink for 150 MHz test circuit is shown in Fig. 8.
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H.F./V.H.F. power transistor

BLW78

output
C2 500
TTelre
iy ]
_-utL
C1 .
=5 > e c8
_e "
input Cc7
5082
aluminium heatsink
7277518

Fig. 8 Component layout on an aluminium heatsink for 150 MHz test circuit. ® Earthing bolts.

September 1978
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BLW78

APPLICATION INFORMATION (continued)

150 7277509 7277510
p.
PL A 10 100
(W)
- n-
Wp/l Gy n
100 {dB) et (%)
N
N1 Gp'
P,
5 50
/
50 Vi
00 20 40 0 0
Pg (W) 0 50 100 PL(W) 150
Fig. 9 Vg =28V; f= 1560 MHz; T, = 26 OC. Fig. 10 Vcg =28 V; f = 150 MHz; Ty, = 25 °C;
150 L 7277511 typical values.
P )
Lnom
(W)
(VSWR = 1)
I
100
N
™ [)
N _ThH<70°C
!\\
<90°
50 ¢
Fig. 11 R.F. SOAR; c.w. class-B operation;
f=150 MHz; Vcg = 28 V; Rty mb-h = 0,2 °C/W.
The graph shows the permissible output power
under nominal conditions (VSWR = 1) as a
0 function of the expected VSWR during short-
1 10 VSWR 102 time mismatch conditions with heatsink tempera-

tures as parameter.

January 1978



H.F./V.H.F. power transistor BLW78

OPERATING NOTE Below 50 MHz a base-emitter resistor of 4,7 £ is recommended to avoid

oscillation. This resistor must be effective for r.f. only.
7277512 7277513

3 6 770
ri c
Xj p L
(Q) y,
2 RL CL
| BE(9)) / (pF)
XiJ R
A - L
. Y
TR 4 R, 1 —-250
— i
Vi
0 f
X +#
= 2 —-500
-2 CL
-3 0 750 -—
0 100 f (MHz) 200 0 100 f (MHz) 200
Fig. 12. Fig. 13.
30 7277514
Gp
(dB)
20
Conditions for Figs 12, 13 and 14:
VCg =28 V; P =100 W; T, = 25 °C;
typical values.
N
10 N
typ T
0
0 100 f(MHz) 200  FEig 14,
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BLW78

APPLICATION INFORMATION (continued)
R.F. performance in s.s.b. class-A operation
—» Vg =26V; T =400C; f1 = 28,000 MHz; fo = 28,001 MHz

output power Gp Ic d3
w dB A dB
35 (P.E.P.) tvp.195 | 3 | tyo.—40

c10

500
e

lC14

R8

'LC7
e

/ 7277517.1
Fig. 15 Test circuit; s.s.b. class-A; f = 28 MHz.

List of components:

C1 = 33 pF ceramic capacitor (500 V)

C2 = 100 pF air dielectric trimmer (single insulated rotor type)

C3 = 280 pF air dielectric trimmer (single non-insulated rotor type)
C4 = 180 pF polystyrene capacitor

C5 = C6 = C7 = 3,9 nF ceramic capacitor

C8 = 2 x 33 pF ceramic capacitors in parallel (500 V)

C9 = 330 nF polyester capacitor

C10 = 82 pF ceramic capacitor (500 V)

C11 = 100 pF air dielectric trimmer (single insulated rotor type)
C12 = 180 pF air dielectric trimmer (single non-insulated rotor type)
C13 = 150 pF polystyrene capacitor

C14 = 390 nF polyester capacitor

10 September 197q (



H.F./V.H.F. power transistor BLW78

List of components in Fig. 15 (continued):

L1 =72 nH; 3 turns Cu wire (1,0 mm); int. dia. 7 mm; length 4,8 mm; leads 2 x 5 mm

L2 = Cu strip (28 mm x 5 mm x 0,2 mm); 18 mm at 3 mm above printed-circuit board

L3 = Ferroxcube choke coil (cat. no. 4312 020 36640)

L4 =297 nH; 6 turns Cu wire (1,5 mm); int. dia. 12 mm; length 16 mm; leads 2 x 5 mm
L5 = 331 nH; 7 turns Cu wire (1,5 mm); int. dia. 12 mm; length 20,8 mm; leads 2 x 5 mm

R1= 1,5 k& (+ 5%) carbon resistor (0,5 W)
R2=100 Q (+ 5%) carbon resistor (0,5 W)

R3 =68 2 (£ 5%) carbon resistor (0,5 W)

R4 = 100 §2 wirewound potentiometer (1 W)
R5 =33 Q (+ 5%) carbon resistor (0,5 W)

R6 = 0,68 Q (* 10%) wirewound resistor (7 W)
R7 = 120 2 wirewound resistor (8 W)

R8 =10 £ (+ 10%) carbon resistor (0,5 W)

—~30 72775185
|
d
3
(dB) /
tve [
-40
/
"4
-50 /
/
-60
0 25 pEp.(w) 50

Fig. 16 Intermodulation distortion as a function
of output power; Veg =26 V;Ic=3 A;
f1 = 28,000 MHz; fp = 28,001 MHz; T, = 40 °C.

T
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BLW79

UHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V. The resistance stabilization of the
transistor provides protection against device damage at severe load mismatch conditions.

The transistor is housed in a %"’ capstan envelope with a ceramic cap.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vg f PL Gp n zj YL
\' MHz w dB % Q mA/V
c.w. 12,5 470 2 > 90| > 60 35+j0,4 28 —j38
c.w. 12,5 175 2 typ 13,5 | typ 60 4,2-i3,4 25—j24

MECHANICAL DATA

Dimensions in mm

SOT-122
| [T: =r=0
ey L )s e o1
| 9 min (4x) — 0,11
in (4x
8-32UNC 128 max ceramic
c ! | ||
t 1 )
28,2 A ) 1
254
} |
N b 1 BeO
3,05 / ! |33l metal
A% 12
\ l e 11
T
59 3,21 L
- 55 |- "’2'8‘
56 |
~17,6 max = 7276390 ™ max
- 28,2
25,4

Torque on nut: min 0,75 Nm
(7,5 kg cm)

max 0,86 Nm
(8,5 kg cm)

Diameter of clearance hole in heatsink: max 4,2 mm.
Mounting hole to have no burrs at either end.
De-burring must leave surface flat; do not chamfer or
countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW79

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

Voltages
Collector-emitter voltage (Vgg = 0)
peak value VCESM max 36 V
Collector-emitter voltage (open base) - VCEO max 17 Vv
Emitter-base voltage (open collector) VEBO max 4V
Currents
Collector current (d.c.) Ic max 05 A
Collector current (peak value); f > 1 MHz lem max 15 A
Power dissipation
Total power dissipation (d.c. and r.f.) up to T, =70 °C Ptot max 85 W
7277140 15 7277148
Ic D.C.SOAR JlTh =70°C r.f. power dissipation
(A) Vep< 165V
= 07 Pre > 1 MHz
w
= 0.6 (w)
0.5 10 derate byo
0,066 W/°C
04
I
N
0,3 N
continuous operation and short —i
time operation during mismatch
5
0,2
01 o) - L1
5 6 7 8910 vy (v) 20 0 50 T,(c) 100
Temperatures
Storage température Tstg —65 to +150 OC
Operating junction temperature Tj max 200 °C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 14,5 °C/W
From mounting base to heatsink Rthmb-h = 0,6 °C/W
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U.H.F. power transistor

BLW79

CHARACTERISTICS
Tj=250C

Breakdown voltages

Collector-emitter voltage
VBg =0; Ic=5mA
Collector-emitter voltage

open base; Ic =256 mA

Emitter-base voltage
open collector; Ig =2 mA

Collector cut-off current
VBE=0;Vgg=17V

D.C. current gain *
lc=250 mA; Vcg =5V

Collector-emitter saturation voltage *
Ic =750 mA; Ig = 160 mA

Transition frequency at f = 500 MHz *
Ic=250mA; Vg =125V
Ic=750mA; Vcg =125V

Collector capacitance at f = 1 MHz
Ig=1g=0;Vgg=125V

Feedback capacitance at f = 1 MHz
Ic=20mA; Vg =125V

Collector-stud capacitance

* Measured under pulse conditions: tp< 200 ps; 6§ <0,02.

V(BR)CES
V(BR)CEO

V(BR)EBO

Ices

hee

VCEsat

fr
fr

typ

typ

typ
typ

typ

typ

typ

10
35

0,6

15
1,0

3,6

mA

GHz
GHz

pF

pF

pF
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BLW79

7277144

7277143

15
VCE=5V ’E=|e=0
40 Tj=25° f=1MHz
Ce Tj=25°
F
heg (pF)
[ typ
0 10
3 typ
Iy
N
N\
20 NC
S
5
10
0 0
0 0,5 T oig(A) 15 0 10 yegiv) 20
2 7277149
VCE = 12,5 v
f = 500 MHz
Tj=25°C
fr e
(GHz) Yy \
/, \\
ALYP
N
1t
N~
—
00 0,5 1,5
! 'C (A) ’
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U.H.F. power transistor BLW79

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=256°C

f (MHz) | Vcg (V) ] PL (W) ‘ Ps (W)  Gp (dB) Ic(A) 7 (%) ' zi () YL (mA/V)
470 12,5 2 <025 > 90| <027 > 60| 35+j04 28-j38 -
470 13,6 2 - typ 10,5 - typ 70 - -

175 12,5 2 - typ 13,5 - typ 60 | 4,2-j3,4 25—j24

Test circuit for 470 MHz

C1 L5 L6 C8

I’ 50
o—ae—W .

cs|jR

il

o 7276581.1
*Vee

List of components:

C1=2,2 pF (£ 0,25 pF) ceramic capacitor

C2=C4=C7=1,4t05,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C3 = 3,3 pF (£ 0,25 pF) ceramic capacitor

C5 = 100 pF ceramic feed-through capacitor

C6 = 100 nF polyester capacitor )

C8 =2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

L1 = stripline (35,6 mm x 6,0 mm)

L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B {(cat. no. 4312 020 36640)
L4 = 178 nH; 4 turns Cu wire (1 mm); int. dia. 6 mm; length 7 mm; leads 2 x 5 mm
L5 = stripline (10,0 mm x 6,0 mm)

L6 = 28 nH; % turn Cu wire (1 mmj}; int. dia. 10 mm

L1 and L5 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
(er = 2,74); thickness 1/16".

R1 =100 § (+ 5%) carbon resistor

R2 =10  (+ 5%) carbon resistor

Component layout and printed-circuit board for 470 MHz test circuit see page 6.
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BLW79

APPLICATION INFORMATION (continued)
Component layout and printed-circuit board for 470 MHz test circuit.

- 112

7276579

7276580

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets.
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U.H.F. power transistor BLW79

6 7277147 15 7277146
f= 470 MHz Veg=125V :r= 472%"{',82 Veg=125V
. - h= =
PL typical values - —=Vcc=135V Gp | typical values === Vee=135V
(W) (dB)
T
4 10}-6p3 = - 100
S
Th=25°C N
\"/ N
1 N n
» (%)
Pd -
/] L~
70 °C An
2 v 5 50
/ f
——{n
4
0 0 0
0 025 pg(w) 05 0 2 pw 4
7277145
R.F.SOAR Conditions for R.F. SOAR
4 f=470 MHz
Th=700°C
PLnom Rth mb-h = 0,6 °C/W
W) Veenom = 125 Vor 135 v
VSWR =1 VSWR = PS = PSnom at VCCnom and VSWR = 1
3 9 see page 5
4 ]L The transistor has been developed for use
S <%0 with unstabilized supply voltages. As the

output power and drive power increase with
the supply voltage, the nominal output

2 - power must be derated in accordance with
the graph for safe operation at supply
voltages other than the nominal. The graph
shows the permissible output power under
nominal conditions (VSWR = 1), as a

1 function of the expected supply over-voltage
ratio, with VSWR as parameter.

The graph applies to the situation in which

Pe -
5 S ] the drive (Pg/Pgnom) increases linearly with
0 Snom supply over-voltage ratio.
1 1,1 12 Vee
Veenom
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BLW79

OPERATING NOTE Below 300 MHz a base-emitter resistor of 10 £ is recommended to avoid oscil-

lation. This resistor must be effective for r.f. only.

7277141
20 -
power gain versus frequency
(class- B operation)
Gp
(dB)
15
~
N
N
10 NC
5
100 300 f(MmHz) 500
10 7277139
input impedance (series components)
versus frequency (class-B operation)
fi
Xj
(2) N
A
5
A fi
[~
Xi;
g
0
LA
4
]
-
X4l
BN
s
100 300  f(MHz) 500

Measuring conditions for the graphs on this page

Vee=125V
PL=2W
Th=260C

typical values

45 7277142
load impedance (parallel components)
versus frequency (class- B operation)
|

R CL
() (R (pF)
AN
40 —-10
S CL
~ A
P~ V|
w 4
P R
35 A -20
A
CL
4
30 -30
100 300 f (MHz) 500
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BLW80

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the

u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V.

The resistance stabilization of the transistor provides protection against device damage at severe load

mismatch conditions.

The transistor is housed in a %4’ capstan envelope with a ceramic cap.

QUICK REFERENCE DATA

R.F. performance up to T}, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | V¢c f PL G n z Y
\ MHz w dg % Q mA/V
C.W. 125 470 4 > 80| > 60 21+j23 57 — {56
cw. 125 | 175 4 | typ150 | typ60 | 20-j22 | 51—jd8

MECHANICAL DATA
SOT-122

e

e
<L

55
-1 7,6 max

28,2
25,4

Torque on nut: min 0,75 Nm
(7,5 kg cm)

max 0,85 Nm
(8,5 kg cm)

|
1
1 9 min (4x)

--—

—

t

Dimensions in mm

0,17
— | -— 0’11
1,98 max
"l ]‘“ ceramic
1/
e BeO
metal
——
32|
2,8
5,6
™ max '

7276390

Diameter of clearance hole in heatsink: max 4,2 mm.
Mounting hole to have no burrs at either end.’
De-burring must leave surface flat; do not chamfer or
countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The dewoe is entirely
safe provided that the BeO disc is not damaged.
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BLWS8O

RATINGS

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

Voltages

Collector-emitter voltage (Vgg = 0)

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 (d.c. and r.f.) up to Typ = 25 °C

7277150
D.C.SOAR
'c
(A Tmb = 25 °C
! ~
Th=70°CN

0,5
0.1 m

0 20 30

Vee (V)
Temperatures

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

30

Prt
(W)

20

during mismatch t

VCESM max 36 V
VCEO max 17 Vv
VEBO max 4V
e max 1A
Ilcm max 3A
PtOt max 17 W
7277159

r.f. power dissipation

Ve S 16,5V

f>1MHz
short time operation

derate by

~c 0,092 W/OCI

11

>

+—t

continuous operation
10
0
0 50 Th (°c) 100

Tstg —65 to +150 °C
Tj max 200 °C
Rth j-mb 10,3 oCc/W
Rthmb-h = 0,6 °C/W
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U.H.F. power transistor

BLWS8O0

CHARACTERISTICS
Tj=25°C

Breakdown voltages

Collector-emitter voltage
VBe=0;lgc=10mA

Collector-emitter voltage
open base; I¢c = 50 mA

Emitter-base voltage
open collector; Ig =4 mA

Collector cut-off current
VBg=0;Vgg=17V

D.C. current gain *
lc=05A;Vcg=5V

Collector-emitter saturation voltage *
Ic=15A;Ig=03A

Transition frequency at f = 500 MHz *
Ic=05A; V=125V
Ic=15A;Veg=125V

Collector capacitance at f = 1 MHz
lg=1g=0;Vcg=125V

Feedback capacitance at f = 1 MHz
Ic=40mA; Vg =125V

Collector-stud capacitance

* Measured under pulse conditions: tp <200 us; § <0,02.

V(BR)CES
V(BR)CEO

V(BR)EBO

Ices

hre

VCEsat

fr

typ

typ

typ
typ

typ

typ

typ

36 V

17 Vv

10
35

0,75 Vv

1,75 GHz
1,256 GHz

14 pF

7.1 pF

2 pF
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BLWS80

7277156 30 7277154
Veg =5V lg=le=0
40 Tj=25°C f=1MHz
Ce Tj=25°C
(pF)
PFE — \
N
30 20
typ ¢
N \Yp
N
AN =
20 N ]
N\
10
10
0 0
0 1 2 (A 3 0 10 vegv) %
2 7277160
VCE = 12,5 v
f = 500 MHz
- Tj=25°C
fr A
(GHz)
\typ
N
\\\
1 NG
N
\\
N
™.
0
0 1 2 3
Ic (A)
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U.H.F. power transistor

BLWS80

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=2509C

f (MHz) l Vee (V) | PL (W) ' Pg (W)  Gp (dB) Ic(A) 7 (%) | 7 (Q) YL (mA/V)
470 125 4 <063 > 80 | <053 > 60 |21+j23 | 57-—j56
470 13,5 4 — typ 9,6 - typ 65 - -

175 12,5 4 - typ 15,0 - typ60 | 20-j2,2 | 51-j48

Test circuit for 470 MHz

c1 L6 L7 c8

7276584.1

List of components:

C1=2,2 pF (+ 0,25 pF) ceramic capacitor

C2 = C7=C8=1,4t05,5 pF film dielectric trimmer (cat. no. 2222 809 09001)
C3=5,6 pF (£ 0,25 pF) ceramic capacitor

C4 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C5 = 100 pF ceramic feed-through capacitor

C6 = 100 nF polyester capacitor

L1 = stripline (22,5 mm x 6,0 mm)

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4 mm; leads 2 x 5 mm

L3 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L5 =51 nH; 3,6 turns Cu wire (1 mm); int. dia. 6 mm; coil length 7 mm; leads 2 x 5 mm
L6 = stripline (10,0 mm x 6,0 mm)

L7 =15 nH; 1 turn Cu wire (1 mm); int. dia. 5 mm; leads 2 x 5 mm

L1 and L6 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric

(er = 2,74); thickness 1/16"".
R1=R2=10Q (+ 5%) carbon resistor
Component layout and printed-circuit board for 470 MHz test circuit see page 6.
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BLWS8O

APPLICATION INFORMATION (continued)
Component layout and printed-circuit board for 470 MHz test circuit.

101

Vce

7276582

7276583

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets.
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U.H.F. power transistor

=

7277155
f=470 MHz Vec=125V
10 typical values . —VCC =135V
PL
(W)
Th =25 °C
7.5 T
L4325 °C
1 [l
- T T
70 °C
5 74
s d
)7
25
00 1
1 ,
0,5 Pg(w) 1.5
7277157
R.F.SOAR
6 \ 6
PLnom \
(W)
VSWR=1 \
\
\ \
\
\
\ VSWR = —1—
55 10
\
\
\
A\ Ps
5 50 Psnom ]
1 11 12 Vee
Veenom

15

(dB)

10

7277158
f=370|\gHZ ———\Vge=125V
Th =25 °C Vee =135V
typical valuess — — — YCC d
I
~—Gp
™~
N 100
hY
\~ n
(%)
y. -
/ 50
=y
0

5 pLw 10

Conditions for R.F. SOAR

f=470 MHz

Th=700°C

Rth mb-h = 0,6 °C/W

Vecnom =125V or 13,5V

Pg = Pgsnom at Vecnom and VSWR = 1

see page 5

The transistor has been developed for use
with unstabilized supply voltages. As the
output power and drive power increase with

~ the supply voltage, the nominal output

power must be derated in accordance with
the graph for safe operation at supply
voltages other that the nominal. The graph
shows the permissible output power under
nominal conditions (VSWR = 1), as a
function of the expected supply over-voltage
ratio, with VSWR as parameter.

The graph applies to the situation in which
the drive (Pg/Pgnom) increases linearly
with supply over-voltage ratio.
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BLWS80

OPERATING NOTE Below 300 MHz a base-emitter resistor of 10 Q is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only.

7277152
20 -
power gain versus frequency
(class- B operation)
Gp
(dB)
-
N Measuring conditions for the graphs on this page
15 AN Voe =125V
A PL=4W
A Th=250°C
typical values
N
N
N
10
\L
<
‘ 5
100 300  f(MHz) 500
10— : : 7277151 22 : 7277153 ¢
input impedance (series components) load impedance (parallel components)
versus frequency (class-B operation) versus frequency (class-B operation)
ri [
X| R L CL
(Q) D NRT CLHtpF)
A,
N 7
5 20 -30
N,
5
Ti
Xj ‘\
N
T
V.
0 18 < -50
/ ELﬂ
CL-
Xj
|
sl 16 -70
100 300 f(MHz) 500 100 300 ¢ (mHz) 500
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BLWS81

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for transmitting applications in class-A, B or C in the
u.h.f. and v.h.f. range for nominal supply voltages up to 13,5 V.
The resistance stabilization of the transistor provides protection against device damage at severe load

mismatch conditions.

The transistor is housed in a %'’ capstan envelope with a ceramic cap.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vcc f Gp n zj YL
\% MHz dB % Q mA/V
c.w. 12,5 470 > 60| > 60 13+j25 150 — j66
C.W. 12,56 175 typ 13,5 typ 60 1,2-j0,6 140 —j80

MECHANICAL DATA
SOT-122

¢

E
l 9 min (4x)

28,2
25,4

-1 7,6 max |<—

28,2
25,4

Torque on nut: min 0,75 Nm
(7,5 kgcm)

max 0,85 Nm
(8,5 kg cm)

Dimensions in mm

v
152 _::G
i . 017

T o
8-32UNC 1L9’8l rTi{ ceramic
L ey
6,5
6,2
T -
f 1 BeO
+=|3,3= metal
12
1
— 3r2 B
56 |

-
7276390 max

Diameter of clearance hole in heatsink: max 4,2 mm.
Mounting hole to have no burrs at either end.
De-burring must leave surface flat; do not chamfer or
countersink either end of hole.

When locking is required an adhesive is preferred instead of a lock washer.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely

safe provided that the BeO disc is not damaged.
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BLWSH1

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

Voltages

Collector-emitter voltage (Vgg = 0)
peak value -

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (d.c. or average)

Collector current (péak value); f > 1 MHz

Power dissipation

R.F. power dissipation (f > 1 MHz); Ty =25 °C

7277161
D.C.SOAR
I'c
(A)
7
6
5
4
3
Tmb=
N Tyt
2 AN
Th=70cx
‘\
1— o
5 6 7 8 910 Veg (V) 20
Temperatures

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

VCESM max 36 V
VCEO max 17 VvV
VEBO max 4V
Ic max 25 A
Icm max 75 A
Ptot max 40 W
60 7277170
r.f. power dissipation
b Vs 165V
rf £>1MHz
(W)
40 +
Lshort time
L operation during
mismatch
hqderate by
N oY
]&204 w/ec
continuous operation N
20 b
[}
0 50 Th (°c) 100

Tstg

Rth j-mb
Rth mb-h

—65 to +150 °C
max 200 °C

4,3 °c/w
0,6 °C/W

[}

1]
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U.H.F. power transistor

BLW8S81

CHARACTERISTICS
Tj=250C

Breakdown voltages

Collector-emitter voltage
VBg =0; Ic=25mA

Collector-emitter voltage
open base; Ic = 100 mA

Emitter-base voltage
open collector; Ig = 10 mA

Collector cut-off current
VBE=0;Vcg=17V

D.C. current gain *
Ic=125A;Veg=5V

Collector-emitter saturation voltage *
Ic=375A;1=0,75 A

Transition frequency at f = 500 MHz *
Ic=125A;Vcg=125V
Ic=3,75A; Vg =125V

Collector capacitance at f = 1 MHz
lge=1g=0;Vcg=125V

Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =126V

Collector-stud capacitance

* Measured under pulse conditions: tp <200 us; 6§ <0,02.

V(BR)CES
V(BR)CEO

V(BR)EBO

Ices

hre

VCEsat

fr

typ

typ

typ
typ

typ

typ

typ

36

17

10
35

0,75

1,3
0,9

34

18

mA

GHz
GHz

pF

pF

pF

HiH
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BLWS81

7277167 60 7277165
VCE=5V \Y lg=le=0
40 Tj=25°C f=1MHz
Ce \ T;=25°C
hFE (pF)
typ
N
\JtYP
30 40 N
\ ~
N ]
\
20 \
\
\ 20
10
0 0
0 2,5 5 I (A) 7.5 0 10 Veg (V) 20
5 7277171
Veg =125V
f =500 MHz
Tj=25°
fr
(GHz)
(K
~
1 7 \lyp
~
“\
~
00 2,5 5 7,5
' ’C (A) '
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U.H.F. power transistor BLW81

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C

f(MHz)1 VCE(V)’ PL (W) IPS(W) Gp (dB) | Ic(A)  n(%) ' z; (Q) ’ YL (mA/V)
470 12,5 10 < 25 > 60 (<133 > 60| 13+j25| 150—j66
470 13,56 10 typ1,9 typ 7,2 - typ 75 - —
175 12,5 10 typ 0,45 typ 135 —  typ60 | 1,2-j06| 140 j80

Test circuit for 470 MHz

C1 T L5 c10
c5 T.UT.

Bl

O 7276587.1
+Vee

List of components:

C1=2,2 pF {x 0,25 pF) ceramic capacitor

C2=C9=C10 = 2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)
C3 =3,9 pF (+ 0,25 pF) ceramic capacitor

C4 = 1,4 10 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C5 = C6 = 15 pF ceramic chip capacitor (cat. no. 2222 851 13159)

C7 = 100 pF ceramic feed-through capacitor

C8 = 100 nF polyester capacitor

L1 = stripline (27,9 mm x 6,0 mm)

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. =4 mm; leads 2 x 5 mm

L3 = 17 nH; 1% turns enamelled Cu wire (1 mm); spacing 1 mm; int. dia. = 6 mm; leads 2 x 5 mm
L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L5 = stripline (45,8 mm x 6,0 mm)

L1 and L5 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
(er = 2,74); thickness 1/16".

R1=1 8 (£ 5%) carbon resistor

R2 =10 Q (* 5%) carbon resistor

Component layout and printed-circuit board for 470 MHz test circuit see page 6.

September 1978



BLWSH1

APPLICATION INFORMATION (continued)
Component layout and printed-circuit board for 470 MHz test circuit.

- 124 -

7276585

7276586

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets.
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U.H.F. power transistor

JL e

30 7277169
f=470MHz ———Vc=125V
PL typical values — — —Vcc=135V
(W)
20
T =25 °C
|
4 P
o
2 ~70 °C
10 A A
V.
Y
/ 4
0
0 25 pgw) 5
7277168
R.F.SOAR
T T
13 ~ 2,25
p N\ L
Lnom N ] [
(W) VSWR =
VSWR =1\ T TVs
12 A
N\
\\
N
1 10
N
N
10 50
Ps -
P d
9 Snom
1 11 1,2 Ve
Veenom

10

(dB)

7277166

f=470 MHz _—VCC=12'5V

Th=25°C _
typical values — —=—Vcc= 13,5 V|100

n
VA ) (%)
4

0

0 10 20 p (W) 30

Measuring conditions for R.F. SOAR

f=470 MHz

Th=70°C

Rth mb-h = 0.6 °C/W

Vcenom =125V or 13,56V

Pg = Pgnom at Vccnom and VSWR =1

see page 5

The transistor has been developed for use
with unstabilized supply voltages. As the
output power and drive power increase

with the supply voltage, the nominal output
power must be derated in accordance with
the graph for safe operation at supply
voltages other than the nominal. The graph
shows the permissible output power under
nominal conditions (VSWR = 1), as a
function of the expected supply over-voltage
ratio, with VSWR as param’eter.

The graph applies to the situation in which

the drive (Pg/Pgnom) increases linearly with
supply over-voltage ratio.
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BLW8S1

OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 £ is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only.

7277163
20 -
power gain versus frequency
(class- B operation)
Gp
(dB)
N\
Measuring conditions for the graphs on this page
15 N\ Vee=125V
\ PL=10W
N Th=25°C
\\ typical values
\
10 A
N
AN
T~
5
100 300  f(MHz) 500
7277162 8 7277164
input impedance (series components) load impedance (parallel components)
versus frequency (class-B operation) versus frequency (class-B operation)
ri 1 1
Xj ]' RL - E‘_-—{ CL
(2) X Q) L (pF)
Yy
2 N yd 7.5 - -50
| .4
A S I'| R L
p 4 N\
V
7 \/
\
0 y 7 \C -100
\
V ]
fo T
A ———
C
X L R
-2 6,5 —-150
100 300 f(mHz) 500 100 300 f(MHz) 500
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BLWS82

U.H.F. POWER TRANSISTOR

Internaily matched n-p-n silicon planar epitaxial transistor intended for use in high-power wide-band
and semi-wide-band u.h.f. amplifiers with a nominal supply voltage of 12,6 V. The transistor is resist-
ance stabilized and is guaranteed to withstand severe load mismatch conditions with a supply over-
voltage to 16,5 V. Diffused emitter-ballasting resistors and the application of a gold sandwich
metallization give optimum features of ruggedness and reliability.

The transistor is especially suited as add-on-final stage for low-power modules.

The transistor has a %"’ 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to Tj, = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL G n zj YL
\" MHz w dg % Q mA/V
c.w. 125 l 470 l 30 > 5 > 60 14+j3,0 250 + j200
c.w. 13,5 470 30 typ. 6,1 | typ.65 - -

MECHANICAL DATA
SOT-119 (see page 2).

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLWS82

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119.

25,6

max

—=||=—0,13

ceramic

1 7

25,2 12,9
max m T " max

Wy l
—"T-1 'BeO
A |
\metal
—1 6,35 |- 7277385.2
‘——12,32—->

24 Il REEAI 405 7
? I l ? max

Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,75 Nm (7,5 kg cm)

Recommended screw: raised cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly.
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U.H.F. power transistor BLW82

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 36 V
Collector-emitter voltage (open base) VCEO max. 17 v
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) IC(AV) max. 7A
Collector current (peak value); f > 1 MHz Icm max. 18 A
R.F. power dissipation (f > 1 MHz); Ty = 26 °C Pef max. 100 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 ©°C

7278267 150 7278268
10 Prs
(W)
i ™
I ~
(A 100 I oo .
K3t <
N Top = 25°C NGs,
PR
5 N N TN,
N N ¥%4;, 1]
LT, =70°C N\ N BRI ™
- 50 - ~
‘\ | . N
0 0
5 10 15 Ve (V) 20 0 50 T, (°Cc) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg < 16,5 V;
f>1MHz.

| Continuous d.c. operation
Il Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 40 W; Ty, = 78 ©C, i.e. Tj; =70 ©C)

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,8 oc/w
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) = 1,95 oc/w

From mounting base to heatsink Rth mb-h = 0,2 o°C/W
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BLW82

CHARACTERISTICS

Tj=25°C
Collector-emitter breakdown voltage

VBE =0: Ic =50 mA V(BR)CES
Collector-emitter breakdown voltage .

open base; Ic = 100 mA V(BR)CEO
Emitter-base breakdown voltage

open collector; Ig = 20 mA V(BR)EBO
Collector cut-off current

VBE=0;Vcg=17V IcES
Second breakdown energy; L = 256 mH; f = 50 Hz

open base Esgo

Rge =108 ESBR
D.C. current gain *

lc=4A;Vge=5V hgg
Collector-emitter saturation voltage *

Ic=12A;1g=24A V(CEsat
Transition frequency at f = 500 MHz *

—lg=4A;Veg=125V fr

—lg=12A;Veg=125V fr
Collector capacitance at f = 1 MHz

Ig=1g=0;Veg =125V Cc
Feedback capacitance at f = 1 MHz

Ic=200mA; Vcp =125V Cre
Collector-flange capacitance Cef

* Measured under pulse conditions: tp < 200 us; 6 <0,02.

vV Vv

typ.

typ.

typ.
typ.

typ.

typ.
typ.

36

17

4

20

4,5
45

40
10 to 80

1,4

2,2
1,5

88

56

mA

mJ
mJ

GHz
GHz

pF

pF
pF
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U.H.F. power transistor

BLW82

60 7278269 7278270
T 200
hrE 4 \
Vee =
w0 12,5V Ce
(pF) [\
N
/
N\
100 o
typ
20 SV S
Oo 10 20 00 10 20 30
I (A
c(A) Veg (V)
Fig. 4 Typical values; T; =250C. Fig.5 Ig=1g=0;f=1MHz; Tj=25 oC,
3 7278279
fr
(GHz)
- P
N
2 |
N
N
N
N
1 \
N N
N 12,5V
N T
NCTT10V
5V
0 1
5 10 15 —ig(A) 20

Fig. 6 Typical values; f = 500 MHz; Tj =25 oC.
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BLWS82

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C

f(MH2) | VGE (V) ' PL (W) l Ps(W)  Gp (dB) [ Icd)  n | F@ [ Y (mAN)
470 12,5 30 <95 > 5 <4 > 60 |1,4+j30 250 + j200
470 13,6 30 - typ. 6,1 - typ. 65 - -
L6 Cc8

50

50Q

R1

s

o 7278280.1
+Vee

Fig. 7 Test circuit; c.w. class-B.

— List of components:

C1=C2=C7=C8=2to9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C3 = C6 = 3,9 pF ceramic capacitor (500 V)

C4 = 100 pF feed-through capacitor

C5 = 100 nF polyester capacitor

L1 = stripline (24,0 mm x 6,7 mm)

L2 = 10 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 4 mm

L3 = 2 turns enamelled Cu wire (0,6 mm); Ferroxcube tube core, grade 3B5 (cat. no. 4313 020 15170)
L4 = 12,6 nH; 2,5 turns enamelled Cu wire (0,7 mm); int. dia. 4 mm; length 3 mm; leads 2 x 5 mm

L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)
L6 = strinline (28,4 mm x 6,7 mm)

L1 and L6 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
(er = 2,74); thickness 1/16"".

R1 = R2 = 10 2 carbon resistor
Component layout and printed-circuit board for 470 MHz test circuit are shown in Fig. 8.
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U.H.F. power transistor . BLWS82

7278204.1
l“ 104 -

56,5

7278205.1
(1) j— double Cu-clad printed-circuit board
F— Cu strap (thick 0,3mm; wide 5,0 mm)

7278206
Fig. 8 Component layout and printed-circuit board for 470 MHz test circuit.

The circuit and the components are situated on one side of the PTFE fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.
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BLW82

60 7278271
PL
w
(W) ]
A1 ]
A1 125°9C
40 - A
VT T 1 d170°C]]
/|
y.
7 4
’
Y
Y
20
0
0 10 Pg (W) 20
Fig. 9.
7278273
100
n
(%)
Th=
| - 25 °C]|
N
A
50 70°C 1
0
10 20 30 P (W) 40
Fig. 11.

7278272
10
Gp
(dB) =
Th =
25°C
- P :‘r Ir
5 25?0
]
L
70°CH
0
10 20 30 PL (W) 40
Fig. 10.
Conditions for Figs 9, 10 and 11:
Typical values; f = 470 MHz;
— V=125V, ——— Vcg=135V.
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BLW82

U.H.F. power transistor

7278274 7278275
40 40
F’Lr'uom PLnom
(W) VSWR = (W) VSWR =
L 6 1 4
N N | N
(VSWR=1) AUAN (VSWR=1) N 5
AN ANLNAN
\\ 210 \\ \‘ \\
Neb AR
30 30 BN 10
NN
N, Y20
N50
Ps - P
PSnom ] PS nom ]
20 — 20 s
1 11 1,2 Vce 1 1,1 1,2 Vce
VCEnom Vce nom

Fig. 12 R.F. SOAR (short-time operation Fig. 13 R.F. SOAR (short-time operation

during mismatch); f = 470 MHz; Ty, = 70 ©C;
Rth mb-h = 0.2 °C/W; VcEnom = 12,5 V;
Ps = Psnom at VCEnom and VSWR = 1.

during mismatch); f = 470 MHz; Ty, = 70 °C;
Rth mb-h = 0,2 °C/W; VcErom = 13,6 V;
Pg = Pgnom at VCEnom and VSWR = 1.

Note to Figs 12 and 13:

The transistor has been developed for use with unstabilized supply voltages. As the output power and
drive power increase with the supply voltage, the nominal output power must be derated in accordance
with the graph for safe operation at supply voltages other than the nominal. The graph shows the
permissible output power under nominal conditions (VSWR = 1), as a function of the expected supply
over-voltage ratio with VSWR as parameter.

The graph applies to the situation in which the drive (Pg/Pgnom) increases linearly with supply over-
voltage ratio.
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BLWS82
5 7278276 6 7278277
M X CL
(22) (pF)
4 R 100
(22) C
L
P, I~
3 4 7 50
I
pd
/'
Y
2 % 0
/’ " pd RL
4 1 d
fi 1 -
1 v 2 -50
/
0 -100
-+ x; A
-1 0
0 250 f(MHz) 500 0 250 f(MHz) 500
Fig. 14 Input impedance (series components). Fig. 15 Load impedance (parallel components).
5 7278278
\
Gp
(dB) \
\\
10 Conditions for Figs 14, 15 and 16:
3 Typical values; Vcg = 12,5 V; P =30 W;
Th=2509C.
‘\
N
N
\\
N
Py
5
0
Y 250 ¢ (mHz) 500
Fig. 16.
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BLWS83

H.F./VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor for use in transmitting amplifiers operating in the h.f. and v.h.f.
bands, with a nominal supply voltage of 28 V. The transistor is specified for s.s.b. applications as linear
amplifier in class-A and AB. The device is resistance stabilized and is guaranteed to withstand severe
load mismatch conditions.

Matched hg g groups are available on request.
It has a 3/8” flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance

mode of operation VcE f PL G ndt e d3 Th
\Y, MHz w dg % A dB oC
s.s.b. (class-A) 26 | 16-28|0-10(P.E.P.)|> 20 -— 135 < -40 | 70
s.s.b. (class-AB) 28 | 1,6-2813-30(P.E.P.) | typ. 21 Ityp. 40|typ.1,34| typ.-30 25
MECHANICAL DATA . __8,3 Dimensions in mm
Fig. 1 SOT-123. ’
. /ceramic
—1 }
9,8
18,42 - © max
Y
[ BeO
20,6 \
20,0 metal
\ / 7277386.1
—=! §,35 i=—
hd z?g Torque on screw: min. 0,6 Nm (6 kg cm)
L ' * l max. 0,75 Nm (7,5 kg cm)
2,54 RN Recommended screw: raised cheese-head
7,2 4-40 UNC/2A

T — -

| ! T Heatsink compound must be applied sparingly
and evenly.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW83

RATINGS

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

Collector-emitter voltage (Vgg = 0)
peak value

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

Collector current (average)

Collector current (peak value); f > 1 MHz

R.F. power dissipation (f > 1 MHz); Typ = 25 °C
Storage temperature

Operating junction temperature

10 7277521
Ic
(A)
~
\\‘mb=25°c
NN
Th=70%\
1
101
5 10 50 100

Vee (V)
Fig. 2 D.C. SOAR.

VCESM max. 65 V
VCEO max. 36 V
VEBO max. 4 Vv
Ic(av) max. 3 A
lem max. 9 A
Prf max. 7% W
Tstg -65 to +1560 ©C
Tj max. 200 °C
7277522
100
Prs short-time
(W) operation 1]
"\, during mismatch
.| continuous N\
Nr.f. operation| \_
derate by
0,42W/°C
- N
50 PN N
continuous\\ N
| _ d.c. operation N <
derate by N
0,32W/°C TS|
0
0 50 100 o~ 150

-
]

Fig. 3 R.F. power dissipation; Vog <28 V;
f=1 MHz.

THERMAL RESISTANCE (dissipation = 35 W; Trp = 80 OC, i.e. T = 70 ©C)

From junction to mounting base (d.c. dissipation)
From junction to mounting base (r.f. dissipation)
From mounting base to heatsink

Rth j-mbldc) 3,15 oc/w
Rth j-mb(rf) 2,35 oc/W
Rthmbh = 0.3 oc/w
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H.F./V.H.F. power transistor BLWS83

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector-emitter breakdown voltage

VBE=0;Ic=10mA V(BRICES > 65
Collector-emitter breakdown voltage
open base; I = 50 mA V(BRICEO > 36
Emitter-base breakdown voltage
open collector; Ig = 10 mA V(BR)EBO > 4
Collector cut-off current
VBE =0; VCE =36V ICES < 4
Second breakdown energy; L = 256 mH; f = 50 Hz
open base Esso > 8
RBe=10Q ESBR > 8
D.C. current gain* t
= . _ yp. 50
Ic=125A;Veg=5V hre 10 to 100
D.C. current gain ratio of matched devices*
Ic=1,25A;Vgg=5V hgg1/hpp2 < 1,2
Collector-emitter saturation voltage*
Ic=3,75A;1g=0,75 A VCEsat typ. 1,5
Transition frequency at f = 100 MHz*
—lg=125A;Vcg=28V fr typ. 530
—lg=3,75A;Vcg=28V fr typ. 530
Collector capacitance at f = 1 MHz
Ig=1g=0;Vgg=28V Cc typ. 50
Feedback capacitance at f = 1 MHz
Ic=100mA; Vg =28V Cre typ. 31
Collector-flange capacitance Cef typ. 2
7277762
3
|
c
(A) 4
Th=70 °c;~’125 °c
2 F7
7y
17,
4
1
7,
Vi
)4
0 =
0 0,5 1 1,5 VBE (v) 2

Fig. 4 Typical values; Vcg = 28 V.

* Measured under pulse conditions: 1p < 200 us; § <0,02.

mA

mJ

MHz
MHz

pF

pF
pF
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BLWS83

75 7277763 150 [ 7277764
|
Ce
"Fe | ~N (oF)
Vg =28V
CE
50 = . \ 100
\\ \ \
S\
A
N N
-
NA :
P
5V typ 117
25 50 —
0 0
0 5 Ic (A) 10 0 20 Vce (V) 40
Fig. 5 Typical values; Tj =250(C, Fig.6 Ig=1=0;f=1 MHz; Tj =250(C,
72771765
600
fr ~
(MHz) ™~ b
pd ™~
I' g
N
400 N
AN
NCTIN
ANEA S
NCT TN
.
NN Ve =28V -
AN
200 NN
N N
N
15V
0
0 2 4 6 _iga 8

Fig. 7 Typical values; f = 100 MHz; Tj=250C.
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H.F./V.H.F. power transistor BLWS83

APPLICATION INFORMATION
R.F. performance in s.s.b. class-A operation (linear power amplifier)
VcE = 26 V; f1 = 28,000 MHz; fp = 28,001 MHz

output power G Ic dz dg ! Th
w dg A dB* dB* i ocC
> 10 (P.E.P.) ~ |
typ. 11 (P.E.P.) > 20 1,35 40 | <-40 70
typ. 12 (P.EP) | typ.24 | 1,35 | —40 | <—-40 | 25

Ls C10

500

c1 L1 R3
500

C2 R4

—4:::}—IZEE?3' 0 +Vee
BY 206 RO :
BD204 [
+
[ =9

R‘B R2 72777721
v 2

Fig. 8 Test circuit; s.s.b. class-A.

List of components on page 6.

* Stated intermodulation distortion figures are referred to the according level of either of the equal

amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB.

September 1978
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BLW83

List of components in Fig. 8:

C1 =C2=10to 780 pF film dielectric trimmer
C3 =22 nF ceramic capacitor (63 V)

C4 =47 uF/10 V electrolytic capacitor

C5 =56 pF ceramic capacitor (500 V)

C6 =47 uF/35V electrolytic capacitor

C7 = C8 =220 nF polyester capacitor

C9 =10 uF/35V electrolytic capacitor
C10=C11 =7 to 100 pF film dielectric trimmer
C12 = 82 pF ceramic capacitor (500 V)

L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads to 2 x 56 mm
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm

L5 = 14 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm

R1 =600 £2; parallel connection of 2 x 1,2 k2 carbon resistors (+5%; 0,5 W each)
R2 = 15 carbon resistor (+5%; 0,25 W)
R3 = 1,2 Q; parallel connection of 4 x 4,7 £ carbon resistors (£5%; 0,125 W each)
33 Q carbon resistor (+5%; 0,25 W)
R5 = 18 Q carbon resistor (+5%; 0,25 W)
R6 =120 Q2 wirewound resistor (+5%; 5,5 W)
R7 = 1K carbon resistor (£6%; 0,125 W)
= 47 Q wirewound potentiometer (3 W)
R9 =1,67 Q; parallel connection of 3 x 4,7 Q wirewound resistors (x56%; 5,5 W each)

o]
H
]

20 7277766
d3
(dB) Ic=08A1L1A}135A
A Pd
1T 7 A
-40 PP
2 ‘4 e P
P
r 4 1 -
=
AA
'1
Vi
o T
-60 -
o 5 10 pep.(w) 15

Fig. 9 Intermodulation distortion as a function of output power.
Typical values; Vg =26 V; — TR =70°C; —— T, =25 °C.
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H.F./V.H.F. power transistor BLWS83

R.F. performance in s.s.b. class-AB operation (linear power amplifier)
VCE = 28 V; f1 = 28,000 MHz; f5 = 28,001 MHz

output power } Gg | ndt (%) Ic (A) d3 dg t iczs) | Th
w | d at 30 W P.E.P. dB* dB* | mA oC
|
3to 30 (P.E.P.) typ. 21| typ.40 typ. 1,34 | typ.—30 | <-30 ! 25 t 25
31025 (P.EP) | typ.21| - - typ.~30 | <-30 | 25 [ 70
La C7
500
c L1 R1
500 Cca c8
R2 74 2
7
temperature O O +Vee
compensated bias _L c3 _L cs5 _L c6
2 ; ;/ 727177711

Fig. 10 Test circuit; s.s.b. class-AB.
List of components:

C1=C2= 10 to 780 pF film dielectric trimmer
C3 = C5 = C6 = 220 nF polyester capacitor

C4 = 56 pF ceramic capacitor (500 V)

C7 = C8 = 15 to 575 pF film dielectric trimmer

L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5 mm
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 9,4 mm; leads 2 x 5 mm
L4 = 7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5 mm

R1 = 1,2 Q; parallel connection of 4 x 4,7 § carbon resistors
R2= 39 Q carbon resistor

* Stated intermodulation distortion figures are referred to the according level of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB.
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BLWS83

7277770 7277769

-20 aked 60 30
Th=
90°c
d3 L170°C  ng; , Gp
I AFE0C (%) (dB)
(dB) Y PT225°C
d; Thz - Gp &
90°C ¢
~30 |y / +300c 40 20
I‘ / A.50°C .
N o,
I //25 C
\ v
\\Y P4
A Y s P
dg / '/
4 i
-40 AV 20 [ nge 37 10
i
It \ll
TV RV
'm
-50 0 0
0 20 pEp. (W) 40 0 20 pEp.(w) 40

Fig. 11 Intermodulation distortion as a function Fig. 12 Double-tone efficiency and power gain as a
of output power.* function of output power.

Conditions for Fig. 11:
VCE =28 V; Ig(zs) = 25 mA; fq = 28,000 MHz; 2 = 28,001 MHz; typical values.

Conditions for Fig. 12:
VGE = 28 V; Ig(zs) = 25 mA,; f1 = 28,000 MHz; f5 = 28,001 MHz; Tp, = 25 OC; typical values.

* See note on page 7.
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H.F./V.H.F. power transistor BLWS3

7277767 7277768

30 1] 20 m -25
-
. \ / x
1 i
Gp N Q) \ ()
(dB) N\
\ 15 \ Ij -5
20 1 -
/
L x; /
10 \\ -5
\
10 \
5 » -10
N\
N
0 0 -12,5
1 10 f(MHz 107 1 10 f(MHz) 102
Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) as a

function of frequency.
Figs 13 and 14 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation.

Conditions:
VCe =28V, lg(zs) =26 mA; P = 30W; TL=250°C;Z| =9,5%.

Ruggedness in s.s.b. operation

The BLW83 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions:
f1 = 28,000 MHz; fo = 28,001 MHz; Vcg = 28 V; T =70 °C and P nom = 35 W (P.E.P.).
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BLW84

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated v.h.f. transmitters
with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is guaranteed to with-
stand severe load mismatch conditions.

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to Th = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation VcE f PL Gp n 7 YL
\% MHz w dB % Q mA/V
cW. |2 | s | 5 | >0 | >e0 | 10+j12 | so—j5a
MECHANICAL DATA 017 Dimensions in mm
Fig. 1 SOT-123. =011
]
T T ceramic

11/
13

9,8
18,42 - ~ max
AN
3-\ BeO
20,6
20,0 metal
\ 7277386.1
4:10 Torque on screw: min. 0,6 Nm (6 kg cm)
l . ‘ l max. 075Nm(75k cm)
—t—r Recommended screw: raised cheese-head
254 REREI 725 4-40 UNC/2A
? + max  Heatsink compound must be applied
|

. 1 sparingly and evenly.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.

February 1978



BLW84

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 65 V
Collector-emitter voltage (open base) VCEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 3A
Collector current (peak value); f > 1 MHz lem max. 9 A
R.F. power dissipation (f > 1 MHz); Tp = 25 °C Prt max. 76 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C

10 7277521 7277522
- Ic 100
= (A)
= Pyt short-time
- Y (W) operation 1
\ Vmb 25°C '\{ during mismatch
N \ \\ continuous \\
\ N r.f. operation| "\,
Th=70°C derate by
] 0,42W/°C
= S
50 (—— S
~ . \\‘
continuous '™ N
| d.c. operation N <
derate by ~
032W/°c IS
10°! 0
1 50 100 0 50 100 150
5 0 Vee (V) Th (°C)
CE :
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
f=1 MHz.
THERMAL RESISTANCE (dissipation = 20 W; Ty, = 76 ©C, i.e. T = 70 ©C)
From junction to mounting base (d.c. dissipation) Rth jmb (dc) = 3,0 °c/w
From junction to mounting base (r.f. dissipation) Rthjmb (rf) = 2,25 °C/W
From mounting base to heatsink Rth mb-h = 0,3 °oc/w
2 February 1978



V.H.F. power transistor BLW84

CHARACTERISTICS

Tj=25 ocC
Collector-emitter breakdown voitage

Vge =0;ic=10mA V(BRICES > 65 V
Collector-emitter breakdown voltage

open base; ¢ = 50 mA V(BRJCEO > 36 VvV
Emitter-base breakdown voltage .

open collector; Ig = 10 mA V(BR)EBO > 4V
Collector cut-off current

VBe=0;Vcg=36V Ices < 4 mA
Second breakdown energy; L = 25 mH; f = 50 Hz

open base Esgo > 8 mJ

Ree=10Q EsgR > 8 mJ
D.C. current gain *

typ. 45

Ic=125A;Vcg=56V hrE 10 to 100
Collector-emitter saturation voltage *

Ic=375A;1g=0,75 A VCEsat typ. 16V
Transition frequency at f = 100 MHz *

—lg=125A;Vcg=28V fr typ. 650 MHz

—lg=3,75A;Vgg=28V fr typ. 650 MHz
Collector capacitance at f = 1 MHz

lg=1g=0;Vgg =28V Ce typ. 45 pF
Feedback capacitance at f = 1 MHz

Ilc=100mA; Ve =28V Cre typ. 28 pF
Collector-flange capacitance Cef typ. 2 pF

* Measured under pulse conditions: th < 200 us; § <0,02.
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BLWS84

60 7277523 150 7277524
.
C
N C
hEe \ (pF)
Vep=28V
E
40 \ € 100
A\ \
NN
\
N
A\ AN
\
20 50 W typ
5v 1 o
0 0
0 5 ic(A) 10 0 20 vgglv) 40
Fig. 4 Typical values; Tj =250C. Fig.5 Ig=1g=0;f=1MHz; Tj =25 0C.
750 7277527
fT -
(MHz) A -
A4 ~ N
y.0. ™~
f
500 SN
AN
\
AN
Vcg =28V
N
N
250 N
N
\
15 VA
0
0 2 -
4 6 lg(a) 8

Fig. 6 Typical values; f = 100 MHz; Tj =25 0C.
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V.H.F. power transistor BLW84

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C

f (MHz) \ VeE (V) | PL (W) | Ps (W)  Gp (dB) ‘ Ic (A ni(%) ] Z; () 1 (MA/V)

175 l 28 ] 25 |<3,15 >9 l<1,49 > 60 |1,0+j1,2‘ 5954

50 Q

502

7277104

+Vee

Fig. 7 Test circuit; c.w. class-B.

List of components

C1=C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 =5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

C3a = C3b = 47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor (500 V)

C5 = 100 nF (+ 10%) polyester capacitor

C6a = 2,2 pF ceramic capacitor (500 V)

C6b = 1,8 pF ceramic capacitor (500 V)

C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 8

09 07

L1=14 nH; 1 turn enamelled Cu wire (1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor

L6 =80 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm
L7 = 62 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 7,5 mm; length 8,1 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"".

R1=R2=10 8 (+ 10%) carbon resistor (0,25 W)
Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BLW84

APPLICATION INFORMATION (continued)

150

7Z77549.1

7277548

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been
removed.
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V.H.F. power transistor

BLW84

7277525
60
PL Th=25 9C++
(W) I
y T
70 °C
-
40 2L
7
A
/,
20
L4
0
0 5 Pg (W) 10

Fig. 9 Vg =28 V; f = 176 MHz; typical values.

35[ 7277528
PLnom
(W)
(VSWR = 1)
N Th,=50°C
30
\
~
™ 70°C
25 ~ T
90°
20
15
1 10 VSWR 102

7277526
15 TT
Gp
Gp n
(dB) N (%)
-~
™~
™ ~
10 N 100
N
A\
-~
Plrd
A
5 ” 50
A
tn e
0 0
0 25 P (W) 50

Fig. 10 Vgg = 28 V; =175 MHz; typical values;
- ——Th=250°C; Th=700C.

Fig. 11 R.F. SOAR; c.w. class-B operation;
f=175 MHz; Vcg = 28 V; Rth mb-h = 0.3 °C/W.
The graph shows the permissible output power
under nominal conditions (VSWR = 1) as a
function of the expected VSWR during short-
time mismatch conditions with heatsink
temperatures as parameter.
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BLW84

OPERATING NOTE Below 70 MHz a base-emitter resistor of 10 § is recommended to avoid oscillation.

This resistor must be effective for r.f. only.
7277529

+5

ri

(2) X

+2,5
ri //

—-2,5 /

I~

-~
x

0 100 200 300
Fig. 12. | (MH2)

7277531

40

(dB)

30

20

10

0 100 200 300
f (MHz2)

7277530
35 0
RL cL
() i oF)
AR —t—
30 J‘L o 50
\ A
\ /
4
\[ 1/
25 -100
/
\
\
20 -150
II \\
N RLT
c
L
15 LU —-200
0 100 200 300
Fig. 13. | (MH2)

Conditions for Figs 12, 13 and 14:

Typical values; VCg =28 V; P =256 W;
Th=250C.

Fig. 14.
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BLWS8S

H.F./V.HF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile h.f. and
v.h.f. transmitters with a nominal supply voltage of 12,5 V. The transistor is resistance stabilized and
is guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V.
Matched hgg groups are available on request.

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 °C

mode of operation| Vg |  f PL Gp n z \71 d3

\ MHz w dB % Q mA/V dB
c.w. (class-B) 12,5 l 175 45 >5 >75 (1,2+j1,4 | 320+j150| —
s.s.b. (class-AB) 12,5 | 1,6—28 | 3—-30 (P.E.P.)|typ. 19,6|typ. 35| — - typ.—33

MECHANICAL DATA ,17Dimensions in mm
1

— <—-0
Fig. 1 SOT-123. 0.
-
T ceramic
! 4
25 9,8
max 18,42 ~ max
A
(3] 'BeO
20,6
20,0 metal
\ / 7277386.1
—1 6,35 | 455 Torque on screw: min. 0,6 Nm (6 kg cm)
‘ 4,10 l max. 0,75 Nm (7,5 kg cm)
2 54———— T ——-—‘—- Recommended screw: raised cheese-head
) o 7,25 4-40 UNC/2A

T —3  max
? Heatsink compound must be applied sparingly
! f and evenly.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW85

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 36 V
Collector-emitter voltage (open base) VcEO max. 18V
Emitter-base voltage (open-collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 9 A
Collector current (peak value); f > 1 MHz Iem max. 22 A
R.F. power dissipation (f > 1 MHz); T, = 26 °C Prs max. 1056 W
Storage temperature Tstg —65to +150 °C
Operating junction temperature Ti max. 200 °C

7277532 z7res
20 A
short-time
I'c 100 operation during -
(A) mismatch |
P continuous N
10 rf r.f. operation
(W) N\ derate by
\_058wW/°C
\\
Tmb =25 °C N
5 \m o
N N
\\ \ 50 . N
3 -continuous N
Th=70°C \ L d.c. operatior
derate by N
\ 0,43W/°C
' N
2
1 0
5 10 20 30 0 50 100 150
\Vmo () Th {9C)
CE'v/
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vg < 16,5 V;
f=1MHz.
THERMAL RESISTANCE (dissipation = 30 W; T, = 79 ©C, i.e. T = 70 ©C)
From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 25 °C/W
From junction to mounting base (r.f. dissipation) Rth j-mbirf) = 1,8 °C/W
From mounting base to heatsink Rth mb-h = 0,3 oc/wW
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H.F./V.H.F. power transistor

CHARACTERISTICS

Tj=25 oC

Collector-emitter breakdown voltage
Ve =0;Ic=50mA

Collector-emitter breakdown voltage
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 25 mA

Collector cut-off current
VBe=0;Vcg=18V

Second breakdown energy; L = 25 mH; f = 50 Hz
open base
Rge=108Q

D.C. current gain*
Ic=4A;Vcg=5V

D.C. current gain ratio of matched devices*
Ic=4A;Vcg=5V

Collector-emitter saturation voltage*
Ic=125A;1g=25A

Transition frequency at f = 100 MHz*
-lg= 4A;Vcg=125V
-lg=125A;Veg=125V

Collector capacitance at f = 1 MHz
lIg=1g=0;Vcg=15V

Feedback capacitance at f = 1 MHz
Ic=200mA; V=15V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 us; § <0,02.

V(BRICES
V(BR)CEO
V(BR)EBO
IcES

Esgo
EsBR

hre
hre1/hFE2
VCEsat

fr
fr

Ce

Cre
Cef

BLWS85

> 36
> 18
> 4
< 25
> 8
> 8
typ. 50
10 to 80
< 1,2
typ. 1,6
typ. 650
typ. 600
typ. 120
typ. 82
typ. 2

mA

mdJ
mJ

MHz
MHz

pF

pF
pF
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BLW85

7277251 7267077.1
typical values 300 le=1.=0
Tj=25° B
100 f=1MHz
Ce
(pF) 1\
A
h \
FE Vee= 1 200
12,5
7 typ -
50 5V
A
100
0 0
0 5 10 Ic (A) 15 0 10 Vee (V) 20
Fig. 4. Fig.5 T;=250°C.
750 7277257.A
typical values
=100 MHz
=90
fr Tj=25°C
y
(MH2) AL ] =] H
A N N T
N Vee=
500 - 1.2’5\/
A - 1
y 10V
-
5V
250
0
0 5 10 5 g 20
Fig. 6.
™~
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H.F./V.H.F. power transistor BLWS85

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)

Th=25°C

f (MHz) | VeE (V)' PL(W)I Ps (W) Gp (@B Ic(A) (%) | 7 () ] YL (mA/V)

175 12,5 45 <14,2 >5 <48 >75 1.2+j14 | 320 +j150
175 13,5 45 - typ. 60| - typ. 75 - -

500

50

7277104

+Vee

Fig. 7 Test circuit; c.w. class-B.

List of components:

C1 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 = C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)
C3a = C3b = 47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor (500 V)

C5 = 100 nF polyester capacitor

C6a = C6b = 8,2 pF ceramic capacitor (500 V)

C7 = 5 to 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

L1 =1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2x5 mm

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; leads 2x 5 mm
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor

L6 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"".

R1 =10 2 (+10%) carbon resistor (0,25 W)
R2 = 4,7 Q2 (£5%) carbon resistor (0,25 W)

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.

September 1978
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BLW85

APPLICATION INFORMATION (continued)

150

72775491

S
7277548

Fig. 8 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been
removed.
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H.F./V.H.F. power transistor

BLW85

7277534
100
PL
(W)
Th=25°C
AN
b
Z L~
s -
LT - 700°C
50 V% h
PV
4
0
0 10 20 Pg (W) 30

Fig. 9 Typical values; f = 175 MHz;
—— Veg=125V;—— Vg =135 V.

7277536
-
VSWR =
50 x 4
N
\\
N N
N N
N N 5
N
AN
AN
N
40 10
\\ |
N
NI Y20
T
PLnom 50
(W)
(VSWR =1)
Ps |
P 1
30 Snorﬂ
1 1.1 12 Vce
VCEnom

5 7277535
Gp
(dB)
10 100
n
i
s 77
-+ (%)
3 > X
pe = Nh.\
P, I~~~
5 /
e 50
0 o]
10 30 PLIW) 50
Fig. 10 Typical values; f = 176 MHz; T = 25 0C;
— Veg=125V; ——— Vcg =136 V.

Fig. 11 R.F. SOAR (short-time operation during
mismatch); f = 176 MHz; Ty, = 70 °C;
Rth mb-h = 0.3 °C/W; VeERom = 125V or 13,5 V;

Ps = Psnhom at VCEnom and VSWR = 1 (see page 5).

The transistor has been developed for use with
unstabilized supply voltages. As the output power
and drive power increase with the supply voltage,
the nominal output power must be derated in
accordance with the graph for safe operation at
supply voltages other than the nominal. The graph
shows the permissible output power under nominal
conditions (VSWR = 1), as a function of the
expected supply over-voltage ratio with VSWR as
parameter.

The graph applies to the situation in which the
drive (Pg/Pgnom) increases linearly with supply
over-voltage ratio.
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BLW85

APPLICATION INFORMATION (continued)

7277537 7277538
+2 +5 +500
] RL R Cu
ri ! (Q) L (pF)
X rii Vi +250
(2) o
C +
0 0 | L 0
1 —-250
|
T
-2 -5 ~500
] 100 f (MH2) 200 0 100 f (MHz) 200
Fig. 12. Fig. 13.
30 7277539
Gp
(dB)
Conditions for Figs 12, 13 and 14:
20 Typical values; Vg = 12,5 V; P = 45 W;
\ Th=250°C.
"\
LN
10
Fig. 14.
0
0 100  f(mHz) 200
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H.F./V.H.F. power transistor BLWS85

R.F. performance in s.s.b. class-AB operation

VCE = 12,5 V; Tp up to 25 OC; Ry mp-h < 0,3 °C/W
f1 = 28,000 MHz; f, = 28,001 MHz

output power Gp Ndt } d3 dg Ig(zs)
w dB % [ dB* dB* mA
3to 30 (P.E.P.) typ. 19,5 I typ. 35 ’ typ. —33 l typ. —36 } 25
c10 Ry=
R 500
s= C1
500 —4f L1

Nl
1

=1 L

J-ca A

O +Vg =125V — f‘—_‘___ﬂ___

RS cs

C9 R2 LS —
[==] -0 —_—
TR2 — —
W +Vg=12,5V f—
b' 7266944
1as
R6
Fig. 15 Test circuit; s.s.b. class-AB.
List of components:
TR1=TR2=BD137
C1 =100 pF air dielectric trimmer (single insulated rotor type)
C2 = 27 pF ceramic capacitor (500 V) ,
C3 = 180 pF polystyrene capacitor
C4 = 100 pF air dielectric trimmer (single non-insulated rotor type)
C5 = C7 = 3,9 nF polyester capacitor
C6 = 2 x 270 pF polystyrene capacitors in parallel
C8 =C15=C16 = 100 nF polyester capacitor
C9 = 2,2 uF moulded metallized polyester capacitor
C10 =2 x 385 pF (sections in parallel) film dielectric trimmer
C11 =68 pF ceramic capacitor (500 V)
* Stated intermodulation distortion figures are referred to the according level of either of the equal am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
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BLWS85

APPLICATION INFORMATION (continued)
List of components (continued)

C12 = 2 x 82 pF ceramic capacitors in parallel (500 V)
C13 = 47 pF ceramic capacitor (500 V)
C14 = 385 pF film dielectric trimmer

L1 =88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9 mm; length 6,1 mm; leads 2 x 5 mm

L2 = L5 = Ferroxcube choke coil (cat. no. 4312 020 36640)

L3 = 68 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 8 mm; length 8,3 mm; leads 2 x 5 mm
L4 = 96 nH; 3 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 7,6 mm; leads 2 x 5 mm

R1 =27 Q (£5%) carbon resistor (0,5 W)
R2 = 4,7 Q (+5%) carbon resistor (0,25 W)
R3 =1,5 k2 (+5%) carbon resistor (0,5 W)
R4 = 10 & wirewound potentiometer (3 W)
R5 = 47 Q wirewound resistor (5,5 W)

R6 = 150  (+5%) carbon resistor (0,25 W)

0 7267074.2 60 7267078.2
intermodulation distortion versus double-tone efficiency versus
output power * output power

d
d?, dt
0,
(dB) 0%}
—-20 - 40
d3 / typ 1
\
P4
N\ A Y
YA 20 4
NN A /
#
7
V
—-60 0
0 20 pep.(w) 40 0 20 pEgp. (w) 40
Fig. 16. Fig. 17.

Conditions for Figs 16 and 17:

Vee = 12,6 V; f1 = 28,000 MHz; f3 = 28,001 MHz; T, = 256 9C; Rih mb-h <0,3°C/W; lc(zs) =25 mA;
typical values.

* See page 11.

10
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H.F./V.H.F. power transistor BLWS85

o 7267073.2 60 7267076.2
intermodulation distortion versus double-tone efficiency versus
output power * output power

d
dg Tdt
(%)
(dB)
-20 40
oy
o
9 WD/ %
\ A LA . .
V
—~401}d 20 /’
N . p4
4
y
—60 0
0 20 pEP. (W) 40 0 20 pEp.(w 40
Fig. 18. Fig. 19.

Conditions for Figs 18 and 19:
VGE = 13,6 V; f1 = 28,000 MHz; fp = 28,001 MHz; Tp, = 25 °C; Rip mb-h < 0,3 °C/W;Ic(zs) =25 mA;
typical values.

* Stated intermodulation distortion figures are referred to the according level of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB.
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BLWS8S

APPLICATION INFORMATION (continued)

40 7277540 10 7277541 +5
Gp ri Xj
(dB) (2) (22)
30 7,5 +25
oy
N
\
20 N 5 0
Xj
\\
10 2,5 A\ -2,5
N
%4 o
N/
0 0 )
L 10 f(MHz 102 ! 10 f(MHy 107
Fig. 20 Power gain as a function of frequency. Fig. 21 Input impedance (series components) as a

function of frequency,

Fig. 20 and 21 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation.

Conditions:

Vcg=125V Vcg=135V
PL=30W (P.E.P.) PL=35W (P.E.P.)
Tl =25°C Th=250°C

Rth mb-h < 0,3 °C/W Rth mb-h<0,3 °C/W
Ic(zs) = 26 mA Ic(zs) = 25 mA

ZL =188 Z.=188Q
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BLW86

H.F./VH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, AB and B operated h.f. and v.h.f.
transmitters with a nominal supply voltage of 28 V. The transistor is resistance stabilized and is

guaranteed to withstand severe load mismatch conditions. Matched hgg groups are available on request.

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T, = 25 °C

mode of operation | Vg f PL Gp n zj 7 d3

\) MHz w dB % Q mA/V dB
c.w. (class-B) 28 175 45 > 75> 70/0,7+j1,3/110-j62| -—
s.s.b. (class-AB) 28 1,6 - 28 |5-47,5(P.E.P.)|typ. 19|typ. 45 - — typ. —30
s.s.b. (class-A) 26 1,6-28 17(P.E.P.)jtyp. 22| — - - typ. —42
MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-123.

/\ 1T ceramic
! U
25 9,8
max 18,42 = ~ max
A
(1] BeO
20,6 \
20,0 metal
\ 7277386.1
1635 1= 455
4,10 Torque on screw: min. 0,6 Nm (6 kg cm)
‘ , | l max. 0,75 Nm (7,5 kg cm)
254 BB l Recommended screw: raised cheese-head
, - 7.25 4-40 UNC/2A

t — max

Heatsink compound must be applied sparingly
} 1 ? and evenly.

CAUTION Thisdevice incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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BLW86

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value . VCESM max. 65 V
Collector-emitter voltage (open base) VcEO max. 36 V
Emitter-base voltage (open-collector) VEBO max. 4V
Collector current (average) lc(Av) max. 4 A
Collector current (peak value); f > 1 MHz lem max. 12 A
R.F. power dissipation (f > 1 MHz); Ty, = 256 ©C Prs max. 105 W
Storage temperature Tstq -65 to +150 °C
Operating junction temperature Tj max. 200 °C

7277781 150 7277782
Pre
(W)
10
'c
(A) 100 -y I:I [
N o S
5 h e’@,\e
b
T ) 0’50
N g "] Wl
? < S N b (4] q <
> \%o 50 T wo! IS
Oo o "‘ ™
NC
\ !
! 0
10 30 80
Vee (V) 0 50 T, (°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
f> 1 MHz.

| Continuous d.c. operation
11 Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 45 W; Tppp, = 83,5 °C, i.e. Th = 70 °C)

From junction to mounting base (d.c. dissipation) Rthj-mb(dc) = 2,65 OC/W
From junction to mounting base (r.f. dissipation) Rthj-mblrf) = 1,95 OC/W
From mounting base to heatsink Rth mb-h = 0,3 oc/W
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H.F./V.H.F. power transistor BLWB86

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-emitter breakdown voltagé

VBe=0;Ic=25mA V(BR)CES > 65
Collector-emitter breakdown voltage
open base; Ic = 100 mA V(BR)CEO >~ 36
Emitter-base breakdown voltage
open collector; Ig = 10 mA V(BR)JEBO > 4
Collector cut-off current
VBE=0;Vcg=36V ICES < 10
Second breakdown energy; L = 25 mH; f = 50 Hz
open base Esgo > 8
Rge=10%Q Esgr > 8
D.C. current gain*
typ. 45
Ic=25A;Vcg=5V hgg y10t080
D.C. current gain ratio of matched devices*
Ic=25A;VCg=5V heer/hpez < 1,2
Collector-emitter saturation voltage*
Ic=75A;Ig=15A VCEsat typ. 1,5
Transition frequency at f = 100 MHz*
—lg=25A;Vgg=28V fr typ. 570
—-lg=75A;Vcg=28V fr typ. 570
Collector capacitance at f = 1 MHz
Ig=1g=0;Vcg=28V Ce typ. 82
Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =28V Cre typ. 54
Collector-flange capacitance Cef typ. 2
4 7277788
7
Yy
/
| '/
C 7
(A) 7
7
£
2 A

0 05 T vgelv) 15
Fig. 4 Typical values; Vcg =28 V.

* Measured under pulse conditions: tp < 200 us; § <0,02.

mA

md
mJ

MHz
MHz

pF

pF
pF
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BLW86
7277795 7277796
300
100
Ce
(pF)
1
hre 200 H
Py
VCE =28V
N
\
50 N
N A N
AN 100 S typ
\\‘ ]
N,
N
NoVT ]
0 0 :
0 5 10 IC(A) 15 0 20 Ves (V) 40
Fig. 5 Typical values; T; = 25 °C. Fig.6 Ig =lg=0;f=1MHz; T; =25 °C.
7277797
1000
fr
(MHz)
[
Vi - Vg =28V ——
500 1//, P~ CB

0 5 10 —Ig (A) 15
Fig. 7 Typical values; f = 100 MHz; Tj = 25 °C.
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H.F./V.H.F. power transistor BLW86

APPLICATION INFORMATION

R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)

Th=25°C

f (MHz) ‘ VcE (V) ! PL (W) ‘ Pg (W) Gp (dB) ‘ Ic (A n(% ‘ z; (Q) ‘Y_L(mA/V)
175 | 28 | 45 | <8  >75 | <247 >70 |07+j1,3 | 110-j62

1
C6a

c7

50 Q2

1
C3a T.U.T.

50

+VCC 7277104

Fig. 8 Test circuit; c.w. class-B.

List of components:

C1=C7 = 2,5 to 20 pF film dielectric trimmer (cat. no. 2222 809 07004)
C2 = 5 to 60 pF film dielectric trimmer (cat. no. 2222809 07011)

C3a = C3b = 47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor

C5 = 100 nF polyester capacitor

C6a = 2,2 pF ceramic capacitor (500 V)

C6b = 1,8 pF ceramic capacitor (500 V)

C8 = 4 to 40 pF film dielectric trimmer (cat. no. 2222 809 07008)

L1 =14 nH; 1 turn Cu wire {1,6 mm); int. dia. 7,7 mm; leads 2 x 5 mm

L2 = 100 nH; 7 turns closely wound enamelied Cu wire (0,5 mm); int. dia. 3 mm; leads 2 x 5 mm
L3 = L8 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 5 mm from transistor

L6 = 80 nH; 3 turns Cu wire (1,6 mm); int. dia. 9,0 mm; length 8,0 mm; leads 2 x 5 mm

L7 = 62 nH; 3 turns Cu wire (1,6 mm); int. dia. 7,5 mm; length 8,1 mm;leads 2 x 5 mm

L4 and L5 are strips on a double Cu-clad printed-circuit board with epoxy fibre-glass dielectric,
thickness 1/16"".

R1=R2 =10 2 carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 9.
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150

7Z77549.1

7277548

Fig. 9 Component layout and printed-circuit board for 175 MHz test circuit.

The circuit and the components are situated on one side of the epoxy fibre-glass board, the other side
being fully metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst
under the emitter leads Cu straps are used for a direct contact between upper and lower sheets.

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been
removed.
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H.F./V.H.F. power transistor BLWS86
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Fig. 10 Typical values; Vg = 28 V; f = 175 MHz. Fig. 11 Typical values; Vcg = 28 V; f = 175 MHz;

———Thp=250C; — T, =70 °C.
100 7277794
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\ 1T
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LU Fig. 12 R.F.SOAR; c.w. class-B operation;
90°C  f=175 MHz; VCE = 28 V; Rt mb-h = 0,3 °C/W.
The graph shows the permissible output power
under nominal conditions (VSWR = 1) as a function
of the expected VSWR during short-time mismatch
conditions with heatsink temperatures as parameter.
0 2
1 10 VSWR 10
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Fig. 13 Input impedance (series components). Fig. 14 Load impedance (parallel components).
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\ Below 75 MHz a base-emitter resistor of 10  is
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Fig. 15 Power gain versus frequency.
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H.F./V.H.F. power transistor BLW86

R.F. performance in s.s.b. class-AB operation (linear power amplifier)
VcEe = 28 V; f1 = 28,000 MHz; fo = 28,001 MHz

output power G nde (%) g (A) d3 dg Ic(zs) Th

w dg at47,5W (P.EV.P.) dB* dB* mA oC

510 47,56 (P.E.P.) | typ.19 | typ.45 typ.1,9 |typ.-30 | <-30 50 25

5to 42,5 (P.E.P.) | typ. 19 - - typ. =30 | <-30 50 70
c7

500

5002

7

temperature
compensated bias

]

C3 cé6
; J’: 72777711

Fig. 16 Test circuit; s.s.b. class-AB.
List of components:

C1=C2= 10 to 780 pF film dielectric trimmer
C3 = C5 = C6 = 220 nF polyester capacitor

C4 = 56 pF ceramic capacitor (500 V)

C7 = C8 = 15 to 575 pF film dielectric trimmer

L1 = 4 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5 mm
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 = 4 turns enamelled Cu wire (1,6 mm); int. dia. 10 mm; length 9,4 mm; leads 2 x 5 mm
L4 = 7 turns enamelled Cu wire (1,6 mm); int. dia. 12 mm; length 17,2 mm; leads 2 x 5 mm

R1= 1,2 Q; parallel connection of 4 x 4,7 2 carbon resistors
R2 = 39 Q carbon resistor

* Stated intermodulation distortion figures are referred to the according level of either of the equal
amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB.
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- Fig. 17 Intermodulation distortion as a function Fig. 18 Double-tone efficiency and power gain as a
of output power.* function of output power.
Conditions for Fig. 17:
VCE = 28 V; Ig(zs) = 50 mA; f1 = 28,000 MHz; fo = 28,001 MHz; typical values.
Conditions for Fig. 18:
VCE = 28V Ic(zs) = 50 mA; fq = 28,000 MHz; f5 = 28,001 MHz; Ty, = 25 OC; typical values.
* See note on page 9.
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H.F./V.H.F. power transistor BLWS86

30 7277785 20 7277784
—
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Fig. 19 Power gain as a function of frequency. Fig. 20 Input impedance (series components) as a _—
function of frequency.
Figs 19 and 20 are typical curves and hold for an unneutralized amplifier in s.s.b. class-AB operation.
Conditions:
Vce=28V;lc(zs) = 50 mA; P =475W; T, =259C;Z| =6,4 Q.
Ruggedness in s.s.b. operation
The BLWS6 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions:
class-AB operation; f1 = 28,000 MHz; fo = 28,001 MHz; Vog =28 V; Tj, = 709C and P nom =50 W
P.E.P.
July 1978 1
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R.F. performance in s.s.b. class-A operation (linear power amplifier)
VcE = 26 V; f1 = 28,000 MHz; fo = 28,001 MHz

output power Gp I d3 dg Th
w dB A dB* dB* °c
17 (P.E.P.) typ. 22 1,7 typ. -40 <-40 70
17 (P.E.P.) typ. 22 1,7 typ. —42 <-40 25
Ls C10
50Q
Ct
500
R5 R8
'—D—E} o *+Vee
BY206 RO
BD204
+
=2c9
- T
4
R1 R2 7277798.1

7 7

Fig. 21 Test circuit; s.s.b. class-A.

* Stated intermodulation distortion figures are referred to the according level of either of the equal

amplified tones. Relative to the according peak envelope powers these figures should be increased
by 6 dB.
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H.F./V.H.F. power transistor BLWS86

List of components in Fig. 21:

C1=C2=10 to 780 pF film dielectric trimmer
C3 = 22 nF ceramic capacitor (63 V)

C4 =47 uF/10 V electrolytic capacitor

C5 = 56 pF ceramic capacitor (500 V)

C6 = 47 uF/35 V electrolytic capacitor

C7 = C8 = 220 nF polyester capacitor

C9 = 10 uF/35 V electrolytic capacitor

C10= 10 to 210 pF film dielectric trimmer
C11 =15 to 575 pF film dielectric trimmer

L1 = 3 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5 mm
L2 = L3 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312020 36640)

L4 = 11 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm

L5 = 14 turns closely wound enamelled Cu wire (1,6 mm); int. dia. 11,0 mm

R1 = 600 Q; parallel connection of 2 x 1,2 k2 carbon resistors (+5%; 0,5 W each)
R2= 15 carbon resistor (+5%; 0,25 W)

R3= 1,2 Q; parallel connection of 4 x 4,7 S carbon resistors (x5%; 0,125 W each)
R4 = 33 carbon resistor (£5%; 0,25 W)

R5= 18 §2 carbon resistor (+5%; 0,25 W)

R6 = 120  wirewound resistor (+5%; 5,5 W)

R7 = 1 Q carbon resistor (¥5%; 0,125 W)

R8= 47 Q wirewound potentiometer (3 W)

R9 = 1,57 ; parallel connection of 3 x 4,7 § wirewound resistors (+5%; 5,5 W each)

~30 7277783
T T
dj3 D‘VZL_L;’V‘ - ) ?“”
(dB) //\‘/' r N -
\C A
-40 .
A
1
7
—-50 =
—60
0 5 10 15 20
P.E.P. (W)

Fig. 22 Intermodulation distortion as a function of output power.
Typical values; Vgg = 26 V; Tl = 70 OC; f1 = 28,000 MHz; f = 28,001 MHz.
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BLW87

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B and C operated mobile h.f. and
v.h.f. transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V.

It has a 3/8" flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to T}, = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation VeE f PL G n zj Yo
\% MHz w dg % Q mA/V
cw. | 135 | 178 | 25 | >6 | >70[16+j14 | 210+j55
MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-123. H

’

—><—0
0

. /ceramic
! }
9,8
18,42 - - max
3
A -~
K BeO
20,6
20,0 metal
\/ 635 7277386.1
.- ——
2?8 Torque on screw: min, 0,6 Nm (6 kg cm)
‘ . ‘ L max. 0,75 Nm (7,5 kg cm)
2,54 1: 1] Recommended screw: raised cheese-head
T 725 4-40 UNC/2A

h ! T Heatsink compound must be applied sparingly
and evenly.

CAUTION This device incorporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voltage (Vgg = 0)

peak value VCESM max. 36V
Collector-emitter voltage (open base) VCEO max. 18 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 6 A
Collector current (peak value); f > 1 MHz lem max. 12 A
R.F. power dissipation (f > 1 MHz); Ty = 26 °C Prf max. 76 W
Storage temperature Tstg -651t0 +150 OC
Operating junction temperature Ti max. 200 °C
1277542 7277522
20
Ic 100
(A)
10 Pry short-time
(W) operation -
during mismatch |

‘\ continuous
r.f. operation| W\,

N derate by
5 N 5 0,42W/°C
NTmb=25°C - N
\ 50 N
~
\ X cont nuousN > N
=700 | d.c. operation
Th=707C derate by LS
2 0,32w/%c I~
1 0
5 10 20 30 0 50 100 o~y 150
Vce (V) Th (°C)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Veg < 16,5 V;
21 MHz.
THERMAL RESISTANCE (dissipation = 20W; Ty, = 76 ©C; i.e. Ty, = 70 °C)
From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 30¢0C
- From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 2,25 OC/W
From mounting base to heatsink R¢h mb-h = 03 oc/w
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V.H.F. power transistor

BLWS87

CHARACTERISTICS

Tj =250C

Collector-emitter breakdown voltage
VBe=0;Ic=25mA

Collector-emitter breakdown voltage
open base; Ic = 50 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector cut-off current
VBg=0;Vcg=18V

Second breakdown energy; L = 256 mH; f =50 Hz

open base
Rg=10Q
D.C. current gain*
Ic=25A;Vcg=5V
Collector-emitter<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>