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DATA HANDBOOK SYSTEM

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

ELECTRON TUBES - BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS . RED
COMPONENTS AND MATERIALS GREEN

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

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

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

This information is furnished for guidance, and with no as to its y or its ication 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
Part 7b 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

ET301-75

ET4 03-75

ETba 03-78

ET5b 1278

ET6 01-77

ET7a 03-77

ET7b 03-77

ET8 05-77

ET9 03-78

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

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

Microwave tubes

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

Microwave semiconductors and components

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

Special Quality tubes, miscellaneous devices

Receiving tubes

Cathode-ray tubes

Instrument tubes, monitor and display tubes, C.R. tubes

for special applications

Camera tubes 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

Part 1b May 1977

Part 2 November 1977
Part 3 January 1978
Part 4a December 1978

Part 4b September 1978

Part 4¢ July 1978
Part 5a November 1976

Part 5b March 1977

Part 6 October 1977

SC1a 08-78

SC1b 05-77

SC2 11-77
SC3 01-78
SC4a 12-78

SC4b 09-78

SC4c 07-78
SC5a 11-76

SCbb 03-77

§C6 10-77

Signetics integrated circuits 1978

Rectifier diodes, thyristors, triacs

Rectifier diodes, voltage regulator diodes (> 1,5 W),
transient suppressor diodes, rectifier stacks, thyristors, triacs
Diodes

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

Low-frequency and dual transistors

High-frequency, switching and field-effect transistors
Transmitting transistors and modules

Devices for optoelectronics

Photosensitive diodes and transistors, light emitting diodes,
photocouplers, infrared sensitive devices,

photoconductive devices

Discrete semiconductors for hybrid thick and thin-film circuits

Professional analogue integrated circuits

Consumer integrated circuits

-Radio-audio, television

Digital integrated circuits
LOCMOS HE4000B family

Bipolar and MOS memories
Bipolar and MOS microprocessors
Analogue circuits

Logic- TTL
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COMPONENTS AND MATERIALS (GREEN SERIES)

Part1 June 1977

Part2a October 1977

Part 2b February 1978
Part 3 January 1977
Part 3a September 1978

_ Part 3b October 1978

Part 4a November 1978

Part 4b December.1976

Part 6 April 1977
Part7 September 1971
Part8 February 1977

Pan9 March 1976

Part 10 April 1978

cM106-77

CM2a 10-77

CM2b 02-78
CM3 01-77
CM3a 09-78

CM3b 10-78

CM4a 11-78

CM4b 12-76

CM6 04-77
CM7 09-71
CM8 02-77

CM9 03-76

CM10.04-78

Assemblies for industrial use

High noise immunity logic FZ/30-series, counter modules
50-series, NORDbits 60-series, 6 1-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 biocks for ferrite core memory drive
Variable mains transformers

Piezoelectric quartz devfces

Connectors
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INDEX OF TYPE NUMBERS
Data Handbooks SCla 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
AAl119 1b PC BA217 "1b WD BAW62 1b WD
AAZ15 1b GB BA218 ib WD BAX12 1b WD
aAz17 1b GB BA219 1b WD BAX12A ib WD
AAZ18 1b GB BA220 ib WD BAX13 1b WD
AC125 2 LF BA221 ib WD BAX14 ib WD
AC126 2 LF BA222 1b WD BAX14A 1b WD
AC127 2 LF BA243 ib T BAX15 1b WD
AC128 2 LF BA244 1b T . BAX16 1b WD
AC128/01 2 F BA280 ib T BAX17 ib WD
AC132 2 LF BA314 1b Vrg BAX18 1b WD
AC187 2 LF BA314A 1b  Vrg BAX18A ib WD
AC187/01 2 LF BA315 1b Vrg BB105A ib T
Aclss 2 LF BA316 1b WD BB105B ib T
AC188/01 2 LF BA317 1b WD BB105¢  1b T
aD161 2 P BA318 1b WD BB106 b T
AD162 2 P BA379 b T BB110B tb T
AF367 3 HFSW BAS16 4c Mm BB110G 1b T
ASz15 2 P BAT17 4c M BB117 1b T
ASZ16 2 P BAT18 4c  Mm BB119 b T
ASz17 2 P BAV10 ib WD BB204B ib T
Asz18 2 P BAV1S8 ib WD BB204G ib T
BA100 1b AD BAV19 ib WD BB205A ib T
BA102 1b T BAV20 ib WD BB205B 1b T
BAl45 la R BAV21 1b WD BB205G b T
BA148 la R BAV45 1b Sp BBY31 4c  Mm
BA157 ta R BAV70 4c Mm BC107 2 LF
BA158 ia R BAV99 4c M BC108 2 LF
BA159 la R BAW21A 1b WD BC109 2 LF
BA182 b T BAW21B ib 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 typeno.  part section type no. part section
BC146 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
BCl61 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
E BC264A 3 FET BCX52 4c Mm BD226 2 P
—— BC264B 3 FET BCX53 4c Mm BD227 2 P
——— N
BC264C 3 FET BCX54 4c Mm BD228 2 P
BC264D 3 FET BCX55 4c  Mm. BD229 2 P
BC327 2 F 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
BCW29;R 4c Mm BD133 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 i 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 HEFSW
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 HEFSW
BD647 2 P BDX96 2 P BF338 3 HFSW
BD648 2 P BDY20 2 P BF362 3 HFSW
BD649 2 P BDY90 2 4 BF363 3 HFSW
BD650 2 P BDY91 2 P BF422 3 HFSW.
BD675 2 P BDY92 2 P BF423 3 HFSW
BD676 2 P BDY93 2 P BF450 3 HFSW
BD677 2 P BDY94 2 P BF451 3 HFSW
BD678 2 P BDY96 2 P BF457 3 HFSW
BD679 2 P BDY97 2 P BF458 3 HFSW
BD680 2 P BF115 3 HFSW | BF459 3 HFSW
BD681 2 P BF167 3 HFSW BF480 3 HFSW
BD682 2 P BF173 3 HFSW BF494 3 HFSW
BDX35 2 P BF177 3 HFSW BF495 3 HFSW
BDX36 2 P BF178 3 HFSW ' BF550;R 4c Mm
BDX37 2 P BF179 3 HFSW BF622 4c  Mm
BDX62 2 P BF180 3 HFSW BF623 4c Mm
BDX62A 2 P BF181 3 HFSW BFQ10 3 FET
BDX62B 2 P BF182 3 HFSW BFQ11 3 FET
BDX63 2 P BF183 3 HFSW BFQ12 3 FET
BDX63A 2 P BF184 3 HFSW BFQ13 3 FET
BDX63B 2 P BF185 3 HFSW BFQ14 3 FET
BDX64 2 P BF194 3 HFSW | BFQ15 3 FET

FET = Field-effect transistors

HFSW = High-frequency and switching transistors

Mm = Discrete semiconductors for hybrid

thick and thin-fitm circuits

P = Low-frequency power transistors

September 1
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type no.  part section type no. part section "| typeno. part sectiop }
BFQ16 3 FET BFT93;R  4c Mm BGY33 4a Tra
BFQ17 4c  Mm BFW10 3 FET BGY35 4a Tra
BFQ18A 4c  Mm BFW11 3 FET 'BGY36 da Tra
BFQ19 4c  Mm BFW12 3 FET BGY37 3 HFSW
BFQ23 3 HFSW BFW13 3 FET | BLV10 - 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 4a Tra
BFQ42 4a’  Tra BFWAS 3 HFSW BLW29 4a Tra
BFQ43 4a Tra BFW61 3 FET BLW31 4a Tra
BFR29 3 FET BFW92 3 HFSW BLW32 4a Tra
BFR30 4c  Mm BFW93 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
BFRO1 3 HFSW BG1895- BLW78 4a Tra
‘BFR92;R  4c Mm 541 la R BLW79 4a Tra
BFRI3;R 4c Mm BG1895- BLWS0 4a Tra
BFR94 3 HFSW 641 la R BLW81 4a Tra
- BFR95 3 HFSW BG1897- BLW82 4a Tra
BFR96 3 HFSW 541 1la R BLW83 4a Tra
BFS17;R 4c Mm BG1897~ ) BLW84 4a Tra
BFS18;R 4c Mm 542 1la R BLW85 4da Tra
BFS19;R 4c Mm BG1897- BLW86 4a Tra
BFS20;R 4c Mm ; 641 la R BLW87 4a Tra
BFS21 3 FET . BG1897— BLW95 da Tra
BFS21A 3 FET 642 la R BLWI8 4a Tra
BFS22A 4a Tra BG1898- ) BLX13 da Tra
BFS23a 4a Tra 541 l1la 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 da Tra
BFT46 4c Mm BGY23A 4a Tra BLX67 4a Tra
BFT92;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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typeno. 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 da 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 4c  Mnm BSX60 3 HFSW
BLX97 4a Tra BSR31 4c - Mm BSX61 3 HFSW
BLX98 4a Tra BSR32 4c Mm BT126 la Th
BLY87A da 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 BT139 + la Tri —_—
BLYS89C 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 + 1la Th
BLY92A 4a Tra BSS50 3 HFSW BTW31 + 1la Th
BLY92C  4a Tra BSS51 3 HFSW BTW33 + la Th
BLY93A 4a Tra BSS52 3 HFSW BTW34 + la Tri
BLY93C 4a Tra BSS60 3 HFSW BTW38 + la Th
BLY924 4a Tra BSS61 3 HFSW BTW40 + 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 BTWA3 + la Tri
BPX29 4b  PDT BSV15 3 HFSW BTWA5 + la Th
BPX40 4b PDT BSV16 3 HFSW BTW47 + la Th
BPX41 4b  PDT - BSV17 3  HFSW BTW92 + la 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 4h PDT BSV80 3 FET BTYS91 + la Th
BPX94 4b  PDT BSV81 3 FET BU105 ° 2 P
BPX95B 4b  PDT BSW4A1A 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 + la R BZW70 + la TS
Bi1208A 2 P -BYW30 + la R BZW86 + la TS
BU209A - 2 P BYW31 + la R BZW91l + la TS
BU326A 2 P BYW54 la R BZW93 + la TS
BUX80 2 P BYW55 la R BZW95 + la TS
BUX81 2 P BYW56 la . R BZWO6 + la TS
BUX82 2 P BYW92 + la R BZX55 + 1b Vrg
BUX83 2 P BYX10 la R BZX61 + 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 + 1b 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  Vrf
BY176 la R BYX38 + la R BZX92 1b  Vrf
BY179 la R BYX39 + la R BZX93 b Vrf
BY184 la R BYX42 + la R BZY78 ib vVrf
BY187 la R BYX45 + la R BZY88 + 1b Vrg
BY188 + la R BYX46 + la R BZY91 + la Vg
BY206 la R BYX49 + la R BZY93 + la Vrg
BY207 la R BYX50 + la R  BZY95 + la Vg
BY208 + la R BYX52 + la R BZY96 + la Vg
BY209 la R BYX55 + la R BZz14 la Vrg
BY223 la R BYX56 + la R BZZz15 la vrg
BY224 + la R BYX71 + - la R BZ716 la Vrg
BY225 + la R BYX90 ta R BZZ17 la Vrg
BY226 la R BYX91 + la R BZZ18 ‘la  vrg
BY227 la R BYX9% + la R BZZ19 la vrg
BY228 la R BYX97 + la R BZZ20 la vrg
BY277 + la R BYX98 + la R B2z21 la Vrg
BY406 la R BYX99 + la R BZz22 la Vrg
BY407 la R BZV10 b  Vvrf BZZ23 la Vrg
BY409 la R BzZV11l 1b = vrf BZZ24 la Vrg
BY409A la R BZV12 b vrf B2Z25 la Vvrg
BY476 ta 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
6 September 1978
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type no.  part section type no. part section type no. part section
B2Z29 la Vrg ORPG6 4b  Ph 1N3890 1a R
CNY22 4b  PhC ORP68 4b  Ph 1N3891 tla R
CNY23 4b  PhC ORP69 4b  Ph 1N3892 la R
CNY42 4b  PhC 0OSB9110 la St 1N4009 tb. WD
CNY43 4b  PhC OSB9210 la St 1N4148 1b WD
CNY44 4b PhC 0SB9310 la St 1N4150 1b WD
CNY46 4b  PhC OSB9410 la St 1N4151 1b WD
CNY47 4b  PhC 0SM9110 la st 1N4154 1b WD
CNY47A 4b  PhC 0OSM9210 la St 1N4446 1b WD
CNY48 4b  PhC OSM9310 la St . 1N4448 ib WD
CQY11B 4b  LED 0sM9410 l1la St 1N5060 la R
cQYlic™ ~ 4b  LED 0Ss9110 la st 1N5061 la R
CQY24A 4b  LED 0859210 ta St 1N5062 la R =
cQy46a 4b  LED 08s9310 la st 1 IN5729B  1b  vrg —
CQY47A 4b  LED 0Ss9410 la St IN5730B  1b  Vrg —
CQY49B 4b LED - RPY58A 4b. Ph IN5731B 1b  Vrg 1
cQY49C 4b  LED RPY71 4b  Ph iIN5732B  1b Vrg
CQY50 4b  LED RPY76A ipb I IN5733B 1b Vrg
CcQY52 4b  LED RPY82 4b  Ph iN5734B 1b  Vrg
CQY54 4b  LED RPY84 4b Ph IN5735B 1b  Vrg
CcQY58 4b LED RPY85 4b Ph IN5736B ib  Vvrg
cQY8s 4b  LED RPY86 4p I IN57378  1b  Vrg
CcQY89 4b LED RPY87 4b I . IN5738B 1o Vrg
cQY94 4p  LED RPY88 4b I IN5739B 1b  Vrg
CcQY95 4b  LED RPY89 4 I IN5740B 1b Vrg
QY96 4b  LED 1N821 1b  Vef IN5741B 1b Vrg
CQY97 4b LED 1N823 1b vrf INS5742B 1b Vrg
OA47 1b GB 1N825 1b vrf IN5743B ~ 1b Vrg
OA%0 1b PC 1N827 1b Vrf 1N5744B 1b Vrg
OA91 1b PC 1N829 1b Vrf IN5745B 1b Vrg
OA95 1b PC 1N914 1b WD 1N5746B 1b Vrg
0A200 1b AD 1N914A 1b WD . 1N5747B 1b Vrg
0A202 1b AD IN916 1b WD 1N5748B 1b Vrg
ORP10 4b I 1N916A 1b WD 1N5749B 1b  Vrg
ORP13 4b I 1N916B ib WD 1N5750B 1b Vrg
ORP23 4b  Ph 1N3879 ia R IN5751B  lb  Vrg
ORP52 4b  Ph 1N3880 ila R IN5752B 1b Vg
ORP60 4b  Ph 1N3881 la R IN5753B 1b Vrg
ORP61 4b  Ph 1N3882 la R IN5754B 1b  Vrg
ORP62 4b Ph 1N3889 la R IN5755B 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 = Photoconductjve 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 . da Tra 56231 la HE
1IN5757B 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 2N4Q32 3 HFSW 56253, la DH
2N2218 3 HFSW 2N4033 3 HFSW 56256 la DH
2N2218A 3 HFSW 2N4036 3 HFSW 56261 2 A
2N2219 3 HFSW 2N4091 3 FET 56261a 2 a
2N2219A 3 HFSW 2N4092 3 FET 562622 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 562642 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 ta A
2N2904 3 HFSW 2N5415 3 HFSW 56309R la A
2N2904A 3 - HFSW 2N5416 3 HFSW 56312 la DH
2N2905 3 HFSW 618V 4b I 56313 la DH
2N2905A 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 56201d 2 A 56334 la DH -
2N3375 4a Tra 5620173 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 ’ 4a ‘A 56349 la DH
2N3823 3 FET 56230 ' la HE 56350 ia DH

A = Accessories | = Infrared devices

DH = Diecast heatsinks M 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 1a A 56363 1a,2 A
56352 2 A 56359 2 A 56364 la,2 A
56353 2 A 56359a 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
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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 semnconductor chips.

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

FIRST LETTER

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

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

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

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

DIODE; signal, low power

DIODE; variable capacitance

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

. TRANSISTOR; power, audio frequency (R j-mp < 156 °C/W)

DIODE; tunnel

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

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

. DIODE; magnetic sensitive ’
TRANSISTOR; power, high frequency (Rth] mb < 15 0C/W)

. PHOTO-COUPLER

RADIATION DETECTOR,; e.g. high sensitivity phototransistor

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

. CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rt j-mb > 156 OC/W)
TRANSISTOR; low power, switching (Rih j-mp > 15 °C/W)

CONTROL AND SWITCHING DEVICE; e. g thyristor, power (Rt j.mp < 15 °C/W)

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

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

. DIODE; rectifying, booster

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

NXXCHPIOPOPZrIommouomwp
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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
mdusmnal/professlonal 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 electricaily or mechanically. The letter never has a
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud.

SUFFIX

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

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE -
NUMBER
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to IEC 63: series E96)
B. 2% (according to IEC 63: series E48)
C. 5% (according to |EC 63: series E24)

. D. 10% (according to IEC 63: series E12)
E: 20% (according to |IEC 63: series E6)
The number denotes the typical operating {Zener) voltage related to the nominal current rating for
the whole range.
The letter 'V’ is used instead of the decimal point.

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

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

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

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

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

DEFIN!TIONS 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 charactenstic 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 ratmgs 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.

w (October 1977



DESIGN MAXIMUM RATING SYSTEM

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

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

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

DESIGN CENTRE RATING SYSTEM

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

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

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

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

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

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

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

Lower-case basic letters shall be used for the representation of instantaneous values
which vary with time.
In all other instances upper-case basic letters shall be used.
Subscripts
A, a Anode terminal
(AV), (av) Average value
B, b Base terminal, for MOS devices: Substrate’
(BR) Breakdown
C,c Collector terminal
D,d Drain terminal
E,e Emitter terminal
CF, f Forward
G.g Gate terminal
K, k Cathode terminal
M, m Peak value
0,0 As third subscript: The terminal not mentioned is open circuited
R, r As first subscript: Reverse. As second subscript: Repetitive,

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

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

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

and the reference terminal

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

N
N

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

L

-Upper-case Subsc:ipts 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 Igav)

d) peak total values
Example Igy

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 i}

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

c) peak values |
Example Ipm

d) average values '
Example Ip(av)

Note: If more than one subscript is used, subscript for whlch 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: Ip, ip, iy, 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: Ip, IR, iF, If(rms)

N
—
reo———
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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
confugion, the second subscript may be omitted.

Examples: VBE’ VBE, vbe’ Vbem

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

Examples: VF, VR’ Ve Vrm

Subscripts for supply voltages or supply currents

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

Examples: VCC’ EE

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

Example : Voo

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: 1B2 = continuous (d.c.) current flowing
into the second base terminal
VBZ-E = continuous (d.c.) voltage between
the terminals of second base and
emitter

Subscripts for multiple devices

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

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

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

I
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LETTER SYMBOLS

fHu

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

Ie
(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
C

G.g
H,h
L

R, T
X, x
Y,y
Z,z

susceptance; imaginary part of an admittance
capacitance

conductance; real part of an admittance
hybrid parameter

inductance

resistance; real part of an impedance
reactance; imaginary part of an impedance
/admit,tancei

impedance;

-
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ETTER SYge—DLS

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

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

b) all inductances and capacitances.

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

Subscripts

General subscripts

The following is a list of the most lmportant general subscrlpts used for electrical pau-

. meters of semiconductor devices:

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

L,1 = load

0, o (or 2) = output

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

Examples: ZS’ hf, hF

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

Examples : hFE = static value of forward current transfer ratio in commuon-
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: h, = 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 subscrii}t is used, subscripts for which both styles exist shall
either be all upper-case or all lower-case

Examples: hFE’ YRE’ hfe
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ETTER SYMBOLS

I

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 hu)
h (or h2 )
hf (or h2 1
~ ‘ h (or hlz)
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 h21 ), h FE (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: Zi =R +jX.

yfe = g + bee

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

ib
Im (hib) etc. for the imaginary part of h

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

ib
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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, a,and b,.

ag —> +—=Q3
- b b zl
e 1si 2z,
~, Vs1 Vs2
7265646.1
——
an < Vil o - Vi2 —
1- 2" —
VZ, VZg 1) —
. Vri _Vr2
vz, vz,
Z, = characteristic impedance of the transmission line in which the two-port is
connected.
Vi = incident voltage
Vr = reflected (generated) voltage
The four -pole equations for s-parameters aret
bl = Sllal +819a)
by = 53121 + 8228
Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that:
by
Si"‘SII ‘a_l‘ a2=0
by
Sr slz - ;2_ al =0
. b2
587 %21 "5 |ag =0
8o = 8y = 2
[¢] 22 a2 al =0
l) The squares of these quantities have the dimension of power.
—
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S-PARAMETERS

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

s; ¥ sy; = Input reflection coefficient, :
The complex ratio of the reflected wave and the incident wave at the mput,
under the conditions Zy = Z, and Vgg = 0.

s. = 819 = Reverse transmission coefficient.

The complex ratio of the generated wave at the input and the 1n<:1dent wave at
the output, under the conditions Zg = Z, and Vg = 0.

8¢ = 81 = Forward transmission coefficient. ‘
The complex ratio of the generated wave at the.output and the incident wave at
the input, under the conditions Zy = Z,and Vo, =0

= 899 = Output reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the output,
under the conditions Zg = Z, and Vg1 = 0.

2 ' ‘ ) ” February 1974



TRANSMITTING TRANSISTORS AND MODULES

Type number survey
Selection guide

Line-ups

Envelopes

Soldering recommendations

i




\~ TYPE NUMBER

SURVEY

J

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

type number

frequency

envelope | mode of operation Ve output power power gain
\") MHz w dB
BFQ42 T0-39 c.w. class-B 135 . {175 2 11
BFQ43 TO-39 c.w. class-B 13,6 '| 175 4 12
BFS22A TO-39 c.w. class-B 136 | 175 4 8
BFS23A TO-39 c.w. class-B 28 175 4 10
BGY22 SOT-75A |cw. 13,5 |380-512 25 17
BGY22A SOT-75A |c.w. 12,6 | 420-480 25 17
BGY23 SOT-75A |cw. 13,56 | 380-480 7 4,5
BGY23A SOT-75A jcw. 12,5 |420-480 7 45
BGY32 SOT-132 |cw. - 125 | 6888 18 22,6
BGY33 SOT-132 |cw. 125 | 80-108 18 22,6
BGY35 | SOT-132 |cw. 12,5 | 132-156 18 20,8
BGY36 SOT-132 | cw. 125 | 148174 18 20,8
BLV10 SOT-123 | c.w. class-B 135 | 175 8 9
. BLV11 SOT-123 | c.w. class-B 135 (175 15 8
-\ BLV20 SOT-123 | c.w. class-B 28 175 8 12
'BLV21 SOT-123 | c.w. class-B 28 1175 15 10
BLW29 SOT-120 | c.w. class-B 1356 | 175 15 10
BLW31 SOT-120 | c.w. class-B 135 | 175 28 9
BLW32 SOT-122 | class-A 25 860 0,5 {note 1) | 11
BLW33 SOT-122 | class-A 25 860 1,0 {note 1) 10
BLW34 SOT-122 | class-A 25 860 1,8 (note 1) 9-
BLWE0 SOT-56 c.w. class-B 125 | 175 45 5,5
) s.s.b. class-AB 125 | 16-28 3-30 (note 2) 18,5
BLW60C SOT-120 | c.w. class-B 12,5 | 175 45 55
: s.s.b. class-AB 125 | 1,628 3-30 (note2) 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 (note2) 13
' c.w. class-B 28 108 80 7.9
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 7,5
BLW78 SOT-121A | c.w. class-B 28 150 100 6
s.s.b. class-A 26 28 30 (note4) 19,5
BLW79 SOT-122 | c.w.class-B 125 | 470 2 9
c.w. class-B 125 | 175 2 13,6
BLW8O SOT-122 | cw.classB - 12,6 | 470 4 8
c.w. class-B 125 | 175 4 15
Notes:
1. Py sync at djm < —60 dB.
2. PEP. at dg < —30 dB.
3. PO s nc at dlm -55 dB.

4PE

. at d3 < —40 dB.
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TYPE NUMBER

SURVEY
type number | envelope | mode of operation Vcg | frequency | output power power gain
. v MHz w a8
BLWS81 SOT-122 | c.w. class-B 12,5 | 470 10 6
c.w. class-B 125 | 175 10 135
BLWS82 SOT-119 | c.w. class-B 12,5 | 470 30 5
c.w. class-B 13,5 | 470 30 6,1
BLW83 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
BLWS4 SOT-123 | ¢.w. class-B 28 175 25 9
BLWS5 SOT-123 | cw. class-B 126 | 175 45 5
s.s.b. class-AB 125 | 1,628 330 (note 1) 19,5
BLWS86 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
BLWS87 SOT-123 | c.w. class-B 135 | 175 25 6
BLWO5 SOT-121A | s.s.b. class-AB 50 28 160 14
BLWI8 SOT-122 | class-A 25 860 3,5 (hote 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 08 f{note2) | 20
s.s.b. class-AB 28 1,6-28 325 (notel) | 21 :—:"'
BLX14 SOT-55 s.s.b. class-A 28 1,6-28 15 (note 2) 13 —
s.5.b. class-AB 28 1,6-28 7,550 (note 1) 13 —
c.w. class-B 28 70 50 75
c.w. class-B 28 30 50 16
BLX15 SOT-55 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
cw. class-B 50 108 150 75
BLX39 SOT-120 | c.w. class-8B 28 175 45 75
s.8.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 85
) c.w. class-B 12,5 | 175 3 20
BLX67 SOT-48 c.w. class-B 12,5 | 470 25 85
c.w. class-B 125 | 175 3 i 20
BLX68 S0T-48 c.w. class-B 12,6 | 470 7 5 .
c.w. class-B 125 | 175 7,2 126
BLXG9A SOT-48 c.w. class-B 13,5 | 470 20 4
BLX91A SOT-48 c.w. class-B 28 470 1 11
BLX92A SOT-48 c.w. class-B 28 470 25 1 1M
BLX93A SOT-48 c.w. class-B 28 470 7 85

BLX94A SOT-48 c.w. class-B 28 470 25 } 6

Notes:
1. P.E.P. at d3 <-30 dB. 2,P.EP.atd3<-—-40dB. 3.P, sync at djm <—60 dB.
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TYPE NUMBER

SURVEY
[
type number |} envelope | mode of operation Vce | frequency | output power power gain
V. MHz w dB
BLX95 SOT-56 c.w. class-B 28 470 40. 4,5
BLX96 SOT-48 class-A 25 860 0,5 (note 1) 6
BLX97 SOT-48 class-A 25 860 1,0 (note 1} 5,5
BLX98 SOT-48 class-A 25 860 3,5 (note 1) 5
BLY87A SOT-48 C.W. clgss~B 13,5 175 8 9
BLY87C SOT-120 | c.w. class-B 13,56 175 8 12
BLYS88A SOT-48 c.w. class-B 135 175 15 75
BLY88C SOT-120 | c.w. class-B 13,5 175 15 8
BLY89A SOT-56 c.w. class-B 135 175 25 6
BLYS8SC SOT-120 | c.w. class-B 13,6 175 ‘25 6
BLY90 | s0T-65 | c.w. class-B 125 175 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 88
E 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 13,5 175 4 6
2N3926 TO-60 c.w. class-B 13,6 175 7 54
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.
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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;
dj3; dg < =30 dB

s.s.b, class-A; f = 28 MHz;
d3; d5 <-40dB

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

s.s.b, class-A; f = 28 MHz;
d3; d5 <40 dB

type number | envelope |Veg |PL (P.EP) | G
’ , \% w dg
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
BLWS6 SOT-123 |28 45 17
BLX14 SOT-55 |28 50 13
BLW76 SOT-121A | 28 80 13
BLW77 SOT-121B | 28 130 12
BLX15 SOT-55 |50 150 14
BLW95 SOT-121A | 50 160 14
BLY91A SOT-48 | 26. 13 20
BLY91C SOT-120° | 26 13 20
BLV20 SOT-123 | 26 1.3 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
BLWSE3 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 13,5 10 18
BLY88C SOT-120 { 13,6 10 18
BLV11 SOT-123 {135 10 18
BLY8B9A SOT-56 135 16 18
BLY89C SOT-120 113,56 15 18
BLWS87 SOT-123 [ 135 15 18
BLW60 SOT-56 12,5 30 18
BLW60C SOT-120 {125 30 18
BLWSS SOT-123 [ 12,5 30 18
BLYB7A SOT-48 12 1. 18
BLYS87C SOT-120 |12 1 18
BLV10 SOT-123 |12 1 18
BLYBBA SOT-48 12 2 18
BLY8BC SOT-120 |12 2 18
BLV11 SOT-123 |12 2 18
BLY8YA SOT-56 12 ) 18
BLY8IC SOT-120 |12 6 18
SOT-123 |12 6 18

BLWS87
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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 T0-39 28 175 41 10
BLY91A SOT48 (28 175 8| 12
BLY91C SOT-120 |28 175 81 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 SOT56 |28 175 | 25| 9
v.h.f. base stations; BLY93C SOT-120 |28 [175 | 25| 9
class-B operation BLW84 SOT-123 |28 175 | 26| 9
BLX39 SOT-120 |28 175 | 45| 75
. BLWS6 SOT-123 |28 175 45 75
' BLY94 SOT-55 |28 175 | 80 | 7
BLW76 SOT-121A | 28 108 80 8
BLW78 SOT-121A | 28 150 [100 | 6
BLW?77 SOT-121B |28 875(130 | 75
BLX15 SOT-55 50 108 | 150 75
BLW9S SOT-121A | 50 108 {160 | 7,0 —
2N4427 TO-39 12 |178 1110 —
BFQ42 TO-39 135 | 175 21 —
BFS22A TO-39 13,5 | 175 4| 8
BFQ43 TO-394 1135 | 175 4| 12
BLY87A SOT-48 135 | 175 8 9
BLY87C SOT-120 |13,5 | 175 8 | 12
BLV10 SOT-123 1135 | 175 8 9 .
BLW29 SOT-120 {135 | 175 15 | 10
BLY88A SOT-48 1356 | 175 15| 75
class-B operation BLV11 SOT-123 135 | 175 15| 75
: BLYB9A SOT-56 135 |176 | 26 | 6
BLY89C SOT-120 (135 | 175 25 6
BLWS7? SOT-123 (135 |175 | 26 | ' 6
BLW31 sOT-120 (135 | 175 28 9
BLW60 SOT-56 125 (1756 | 45 | 55
BLW60C SOT-120 125 | 175 45 55
BLWS85 SOT-123 {125 | 175 45 5
BLY90 'SOT-55 125 |175 [ 50| 5

_ 4 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 I11; class-A operation

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

A Without stud.
® See Handbook SC3.

type number | envelope | Vg £ P [Gp
\ MHz (W |[dB
BGY32 SOT-1321125 | 6888 |18 22,6
BGY33 SOT-132112,5 | 80-108 |18 226
BGY35 SOT-132 (12,5 (132-156 | 18 |20,8
BGY36 SOT-132 12,5 [148-174 |18 (20,8
BGY22 SOT-75A[ 13,6 |380-5612| 2,5(17
BGY22A SOT-75A1 12,5 [420-480| 2,5(17
BGY23 SOT-75A| 13,5 [380-480| 70| 45
BGY23A SOT-75A112,5 1420480 | 70| 45
type number | envelope | Vo f PL Gp
\% MHz W |dB
2N3866 TO-39 |28 470 1177
BLX91A SOT-48 |28 470 1 in
BLX92A SOT-48 |28 470 25|11
BLX93A SOT-48 |28 470 7 (85
BLX94A SOT-48 |28 470 (25 | 6
BLX95 SOT-56 |28 470 |40 | 45
BLX65 TO-39 125 | 470 2 16
BLW79 SOT-122)12,5 | 470 2 19
BLX66 SOT-484| 125 | 470 25| 85
BLX67 SOT-48 (125 | 470 25| 85
BLW80 SOT-122 12,56 470 4 8
BLX68 SOT-48 (12,56 | 470 715
BLW81 SOT-122}125 | 470 |10 { 6
BLX69A SOT-48 (1356 | 470 (20 | 4
BLW82 SOT-1191125 | 470 |30 | 6
type number | envelope | f |Pogync | dim. |Gp | VCE e
MHz \A\; dB |dB v mA
BLXS1A SOT-48 225 045 |55 |17 | 25 75
BLX92A SOT-48 |226 0,7 55 117 25 115
BLX93A SOT-48 |225 16 55 |15 25 260
BLX94A SOT-48 |225 5 55 |12 25 800
BLW64 SOT-56 [225 | 10 55 |10 25 | 1600
BLW75 SOT-105 225 | 14 55 | 8 25 | 2400
BFR96 ® SOT-37 |860 008 (60 |10 10 50
BFQ34 ¢ SOT-122 | 860 03 |60 (10 15 120
BLW32 SOT-122 | 860 0,5 60 {12 25 150
BLX96 SOT-48 {860 05 60 | 6 25 250
BLW33 SOT-122 | 860 1,0 60 (10 25 300
BLX97 SOT-48 |860 10 60 | 55| 26 ‘| 500
BLW34 SOT-122 | 860 18 60 |9 25 | 600
BLX98 SOT-48 |860 3,5 60 |5 25 850
BLWO8 SOT-122 | 860 35 60 | 65| 25

850
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J t 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$.5.B. TRANSMITTERS (1,5 MHz — 30 MHz)
input power | 1st stage 2nd stage 3rd stage Py (P.E.P.) VcE stud S
mwW w Vv flange F
30 BLY87C * 2 x BLY89C 30 13 S
30 BLV10 * 2 x BLW87 30 13 F
50 BLY88C * 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 BLWS83 * 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 2x 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 *x 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 \Y% 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 * 2x BLV10 25 13 F
100 BLY87C 2 x BLY89C . 80 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 * 2 x 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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LINE-UPS J L v

MOBILE TRANSMITTERS (68 MHz'— 87,5 MHz)

.input power " 1st stage 2nd stage PL Vee stud S
mwW w v flange F
20 2N4427 BLY87C 8 13 S
20 2N4427 BLV10 8 13 F
36 . 2N4427 BLW29 14 13 S
10 BSX19 ® BGY32 18 13 F
70 BFQ42 BLW31 28 13 S
160 BFQ43 BLW60C 45 13 S
160 BFQ43 - BLWS5 45 13 F
‘ BASE STATIONS (68 MHz - 87,5 MH2)
input power | - 1st stage 2nd stage 3rd stage Py Vce stud S
mW : w Vv flange F
65 BFS23A BLY93C 25 28 S
65 BFS23A BLWS4 25 28 F
1256 BLX92A BLX39 50 28 S
15 2N3866 BLV21 BLW78 100 28 F
50 2N3866 ** BLY93C ** BLX15 150 50 S
50 2N3866 ** BLWS4 ** BLWO95 150 50 F
F.M. BROADCAST TRANSMITTERS (87,5 MHz — 108 MHz)
input power 1st stage 2nd stage 3rd stage P VeE stud S
mW w \" 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
7% BLX92A ** BLWSB6 ** BLW9S 150 50 S/F
140 BLX92A ** BLX39 ** 2 x BLX15 250 50 S
140 BLX92A ** BLWSE ** 2 x BLWO5 250 50 S/F
A.M. AIRCRAFT TRANSMITTERS (118 MHz — 136 MHz)
input power 1st stage 2nd stage 3rd stage PL(carr) VeE stud S
mwW w \) - flange F
110 BLX92A BLYS93C 6 13/28_ S
240 BLYS1C BLX39 12 13/28 S
240 BLV20 BLWS6" 12 13/28 F
100 BLX92A BLY93C BLW78 25 13/28 S/F
100 BLX92A v 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 PL VcE stud S
mW w \ fiange 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 BLWS5 45 13 F
BASE STATIONS (132 MHz — 174 MHz)
input power | 1ststage | 2ndstage | 3rd stage PL Vee 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 | BLwWs84 2x BLW86 100 28 F
TV TRANSMITTERS AND TRANSPOSERS (Band 111: 174 MHz — 230 MHz)
input power | 1ststage | 2ndstage | 3rd stage 4th stage Po sync Vee stud S
mW w \" flange F
15 BLX93A | BLW64 2xBLW75 25 25 S
60 BLX94A | BLW75 4 xBLW75 50 25 S
10 BLX93A | BLW64 2xBLW?75 | 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
mW w \ flange F
15 BFR96 ® | BLW79 BLW8B0 2 75 S
50 BLW79 BLWSO BLW81 10 13 S
220 BLW79 BLWS81 BLX69A 18 13 S
50 BLW79 BLW8O0 BLWS1 BLWS82 30 13 S/F

® See Handbook SC3.

1
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LINE-UPS

BASE STATIONS (400 MHz — 470 MHz)

input power | 1st stage 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 | 2nd stage | 3rd stage |4th stage Po sync Vee stud S

mW w v flange F
7 BFQ34 ® | BLW34 BLW98 3 25 S
3 BFQ34 e | BLW33 BLWI8 2xBLWOS 6 25 S
5 BLW32 BLW34 2xBLWO8 [4xBLWI8 12 25 .S

® See Handbook SC3.
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' J L ENVELOPES

MECHANICAL DATA Dimensions in mm
SOT-48-

5 1,5&’___:@ 0,147
e 4 G } 1" a7

6,5min (4x) 4
1,6 max
v 8-32UNC gl
, plastic
[ c 4 LA ———
25min O 6,35 I I
) .
b f jo metal
27 <80~
« 120
e 12 7
—>I 3,7|<— {30
2’
- 975 max |-
— v75 |-—
4——— 25min ———» 7266608 max

SOT-48
+ 30
Sealt=s
. f
. metatl plastic
17 10,6 v 8-32UNC J
max | \
25 ¥ b 73 ] \
in 14 ° 285 | | b
min 70 4
v A
| g 1
86
€ collector
| 2%!;_, identification - on
16
+—————— 25 min —————» max "™
- g -»

72617111 __1%,g_, 5,75 |-
! , max

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

MECHANICAL DATA Dimensions in mm
SOT-48
-39
le
! metal plastic
10,6
T "'ﬁ';i _ A\ A4
b c
5 ) )
r%in 14 r o, ) ;'3 b
| i
|
€ goi{ecftqr )
. ?ﬁ’g“’ identification - o013
- 25 min ———— -l 375 o

72622004

SOT-565
N 4y
e — V 16,1
— ;é_ | ¥, max
= "] 7 1
— m— D1;9, 1/4"x28UNF
= CTTNAE

5 -l 72607721 1/1:)(28 UNF

135 ol 85 _nlle-0.25
128 max max
7Z258706.2

SOT-56 o
. )
" [ S 9,65
10-32UNF }-}o88
} '
1,98 max—e| [«

0. |t

rEZx - 15 575

- —
7260000.4 107 max
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ENVELOPES -

MECHANICAL DATA

Dimensions in mm

SOT-75A
32,25
3175
24 » 0
16,25 > b -
575" »{e-01
l l i
| i ] )
35 el | K | 16,25 .
36 mux____$/ —i— '@ 15,75 ]
4L 2 3 4 J
4 | ]
95 11
min
¥
i (ehsen 2o b
o s
->l 45 14- 7285901
SOT-105
« | 7,6 min (4x) —3 10-32UNF
’ ¥ /
/ LN ¢ + _.72’ ?
____(__{__)_, , o7s I 11 11| 98
I max max
I * :
198 | |o
: - 95 —» max
Ny
e
—| 5,9 - - 27‘5) -
258'52 72102251 |5 ol 7,2
«——282____ 10,7 max

max
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ENVELOPES

MECHANICAL DATA
SOT-119

Dimensions in mm

—_—

I'— 12,32 —

6,35

g

24

[ ]t

|

L -

SOT-120

e
8

min {4x)

55

s LY

9,8 max

-

26

I

-
B
1

T
i

i

157

T
]
i

7277385.2
405 7
max
f f
53 —><—0'14
1,6 max
- ceramic

min

26 _,
max

-— 11,8 —»

BeO

| ||

metal

Il

L
min -

7,0 max '

72698811

-

4 _ September 1978



J L ENVELOPES

MECHANICAL DATA Dimensions in mm
SOT-121A
| <—0’17
0,11
E ceramic
PRNSISEDEP SN P
ST 1
25,2 13
max 1842 "I max
b |
<
29 \ BeO
27 metal
7275334.1
SOT-121B is identical to SOT-121A —
except for the thickness of the leads —
which lies between 0,23 and 0,27 mm. —
12,5° 4.4 —
-—— o ——l 3,8
¢ i b
24 LTI ,
+ — max
4 | f
SOT-122 : _ i
(O =Pl
B 5 i 0,17
Ve 2
f A * o -— 0’1 1
- 1,98 max :
: 8-32UNC ”. | ceramic
c Y i |
4 T )
28,2 / 6,5
254 6,2
: ¥ a
N f | BeO
3,05 i - 8.6—= +|3,3 - metal
’ 12
e 11
5,9 3.2 0
—- 5,5 t— - 2,8 -
| 7,6 max |-e— - 56 |
' 7276390 max
28,2
254
5
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ENVELOPES

MECHANICAL DATA Dimensions in mm
SOT-123 :

0,17
\ _ - ™ 0,11

ceramic

[—
1 4
98
max

BeO

metal

72773861
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ENVELOPES

MECHANICAL DATA
SOT-132

Dimensions in mm

@ .
- A - ‘
—><--—|.<|— [ I i | 80 [«
- - |4- I, 40> 1=
¢ TEE | 1" >
~ znzz | ML Il L0
E 12 34 5 67 . T
197
‘o
33, 61,0 {a]
_ - ¥
1{0 3,5*":@- Q—B;S ’
i Il
1ol $Toz oAl
«——— 525 ————
- 67,5 —| 72850271
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ENVELOPES
.

-MECHANICAL DATA

TO-39; collector
connected to case.

Dimensions in mm
i

| Yos1
\/ ! ‘ —jmax
1,0 8,5
max max eSS
n‘\s'usx_><_— 1;3.",7, % 52503021
TO-39; emitter
connected to case.
,8
— ?na?( F us° "I
— ;% c
= f e e——-tos
— ‘/ — jmﬂx
1,0 85
max max
————— e
e v
. L_ 66 ol 12,7 4 7270135
max min
max
TO-60
v
©32 s o] 198mex
! ‘ 10-32UNF g
B =
g I |
m
Q.
~F
[ Jjmax .
95—+ N0-320UNF S A il
76 max
’ : 1150
1072 15max

7208701

10
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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 wiringboard:
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 OC 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.
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BFQ42

VH.F. 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
BFQA42 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.
1t has a TO-39 metal envelope with the collector connected to the case.

QUICK REFERENCE DATA

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

mode of operation | Vcg f P Gp n z YL
\Y) MHz w- dB % Q mA/V
c.w. class-B 135 175 2 > N > 60 78—j4,6 22— j18
c.w. class-B 125 175 2 typ. 10,56 typ. 65 - - —
MECHANICAL DATA Dimensions in mm v
Fig. 1 TO-39; collector connected to case.
Q88 as°"|
l\ i e .
\/ & ? | ==ﬁ I'OT\,QSQ
1,0 8,5
max max — ]
¢ I
Ln§§x+<»— 1"3""71 " 97593221
max
Maximum lead diameter is guaranteed only for 12,7 mm.‘
Accessories supplied on request: 56218 (package); 56245 (distance disc).
March 1978 1



BFQ42

RATINGS

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

Collector-emitter voltage (VgE = 0)

VCESM Mmax. 36 V

peak value
Collector-emitter voltage (open base) VCEQ — max. 18V
Emitter-base voltage (open collector) VEBo  max. 4V
Collector current {average) Ic(Av) max. 06 A
Collector current (peak value); f > 1 MHz lcm max. 1.8 A
Total power dissipation up to Tmyp = 256 °C Ptot max. 72 W
Storage temperature ‘ Tstg —65 to +200 °C
Junction temperature T " max. 200 °C
1 7277613 7277614
[ 10
[of
(A)
\ Ptot
05 NG 3 w
v— \\\\) 3 ' U A A R
—— (7] o W N (1)
— N\, N % N N
—— \ /I/ d‘g ‘\ N
03 \(2) derate by
, ) o
» 5 g ~7 0,037 W/°C
() -
NG Sy gl
() .
0,2 . % I~ i
P ~
\‘9 Sy (2) derate by
» \ ‘ 40,016 wW/°C
0,1 Y :
5 6 7 8 910 Vee (V) 20 0 50 100 150
CE o
: Th, Tamb (°C)
(1) Mounted on a heatsink. . (1) Short-time r.f. operation during mismatch;
Rth mb-h = 3 °C/W; Rth c.a = 32 OC/W;
' ) £= 1 MHz.
heatsink 7277577 (2) Continuous d.c. and r.f. operation;
Rth mb-h = 3 °C/W; R c-a = 32 OC/W.
(2) Free-air operation; using aspring coolingclip.  Fig. 3 Total power dissipation; Vog < 16,5 V.
: — -~ — Mounted on a heatsink. i
Free-air operation; using a spring
r - ) cooling clip having a thermal resistance
’ top view of 32 OC/W.
Fig. 2 D. C. SOAR.
2
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V.H.F. power transistor

BFQ42

THERMAL RESISTANCE
From junction to mounting base
From junction to case

From mounting base to heatsink

CHARACTERISTICS
Tj =250C
Collector-emitter breakdown voltage
VBe =0;Ic=2mA
Collector-emitter breakdown voltage
open base; I =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 =10Q
D.C. current gain *
lc=0,25 A;Veg=5V

Collector-emitter saturation voltagé*
Ic=075A;1=0,16 A
Transition frequencil atf=100 MHz *
—lg=0,25A;Vcg=135V
—lg=0,75A;Vcg=135V
Colléctor capacitance at f = 1 MHz
lg=1lg=0;Vcg=135V
Feedback capacitance at f = 1 MHz
Ic=20mA; Vg =135V

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

Rth j-mb
Rth j-c
Rth mb-h

V(BR)CES

-V(BR)CEO

V(BR)EBO
Ices

EsBo
EsBR

hre

VCEsaf

fr

fr

Ce

Cre

24 OC/W
29 OC/W
= 3 oC/w
> 36 V
> 18 V
> 4V
< 1 mA
> 05 ml
> 05 md
typ. 30
10 to 60
typ. 09 V
typ. 750 MHz
typ. 625 MHz
typ. 8,6 pF
typ. 3,8 pF

i1
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BFQ42

7277615 7277616
40 20 ‘
hee ' Ce
Ve N (pF)
N ]
N Vee= 7]
\135V AN
I N
5V N
- typ
20 10 -
—
— 0 0 .
— 0 05 1) 18 0 5 10 veg (V) 15
Fig. 4 Typical values; Tj= 25 oC. Fig.5 Ig=1lg=0;f=1 MHz; Tj = 25 oC.
1000 7277617
fr
(MHz) ™~
T ™ typ
/
N
N
500
N
0
0 0,5 - 1 —lg (A) ‘ 1,5

Fig. 6 Vg = 13,5 V; f = 100 MHz; Tj = 25 °C.
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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; Rty ¢.a. = 32 OC/W

f (MHz) I Vge (V) | PL W) ’ Pg (W) Gp (dB) l I (A) 1 (%) l Z (R2) | YL (mA/V)

175 13,5 2 <016 > 1 |<025 > 60 | 7.8—j46 | 22—j18
175 12,5 2 -~ typ. 10,5 typ. 65 - -
. ¢5
L5
e HW—y—o 500
C1 L1
cé
500 L3
72
c2
c4 R2
4 c3 +H{H—3
L4
R1 L2
72776251
4 7 +*Vee

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

List of components:

C1=C2=C5=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 enamelied Cu wire (1,0 mm); int. dia. 4,0 mm; length 4 mm; leads 2 x 5 mm
L2 = L 4 = 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 $ carbon resistor

R2 = 10 £ carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BFQ42 ' 4

APPLICATION INFORMATION (continued)

110 |

L +V
rivet (4
g B )

I

7Z77578.1

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.
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V.H.F. power transistor BFQ42

7277618 7277619

4 - 20 |- 100
PL GD n
w) (dB) (%)

Veg=135V
[~ - n
g » < -
4 .'~
27125V e R R
2 = L 10 <—P~i— 50
G
7 - P
'l
l -
A
Al
Y A
4
v/
0 0 0
0 100 200 300 0 1 2 ppw 3

Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 175 MHz;
Tamb = 25 °C; Rij ¢-a = 32 °C/W. Tamb =25 9C; — V=135 V;

———=VcE=12,5V; Rt ¢c-a = 32 °C/W.

1T
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BFQ42

APPLICATION INFORMATION (continued).

7277620 ] 7277621
T I 1
11
VSWR =T
25 50 25
P
Lnom -
VSWR =
(W) ! 25
PLnom : (VSWR =1)
(W) - 2
(VSWR=1) C
e
N NN
2 1.5 SN SN
- L 110
N~ 20
50
1
Ps |- Pg |
P — P -
15 Snom 05 Snom
1 11 12 Ve -1 11 1.2 Vce'
) VcEnom VcEnom
Fig. 11 R.F. SOAR (short-time operation Fig. 12 R.F. SOAR (short-time operation
during mismatch); f = 1756 MHz; Ty, = 70 °C; during mismatch); f= 175 ©C; Ty pp = 70 °C;
Rth mb-h = 3 °C/W; VCEnom = 135V 0r 125 V; Ry, c.a=32 °C/W; VeEnom = 13,6 Vor 12,5 V;
Ps = PSnom at VCEnom and VSWR =1, Pg = Pgnom at VCEnom and VSWR = 1.

Note to Figs 11 and 12: :
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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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.
7277622

7277623

+30 60 0
Tie X i
*20 R () - (pF)
R
+10 - ri 40 -20
1 =
X
0 _= F
'Ti"l P
—— - _CL
U
—-20
——
—
-30 0 . —-60 —
0 200  f(mHz) 400 0 200 f(mHz) 400
Fig. 13 Fig: 14.
30 7277624
Gp
(dB)
20 Conditions for Figs 13, 14 and 15:
Typical values; Vcg = 13,5 V; P =2 W;
Tamb = 25 ©C; Rip ¢.q = 32 OC/W.
N
N[N
N
10
N
o Fig. 15.
0 200  ¢(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 2 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
BFQ43 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 Th=250°C

mode of operation | Vcp f P Gp n zj YL
Vv MHz w dB % Q mA/vV
c.w. class-B 135 175 4 > 12 > 55 3,2+j0,03 53 —j29
c.w. class-B 12,5 175 4 typ. 12 typ. 60 - C -
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; emitter connected to case.
f | '—-___—-_==.1==::+ 0,51
pmax
8,5 —_—T ]
max.
L__ 6,6 12,7 ol 7278135
max min

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

5
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BFQ43

RATINGS

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

peak value ‘ VGCESM max. 36 Vv
Collector-emitter voltage {open base) VCEO max. 18 Vv
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) . Ic(av) max. 1,256 A
Collector current (peak value); £> 1 MHz - - lem max. 3,75 A -
Total power dissipation up to Trp =25 °C Ptot max. 12 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature T; max. 200 °C

7217626 15 jz77627
2 .
I
c
(A P1ot
(W)
— 1 \\ X
= N X
= AVNAN 10 ()
— N )O o Y
N . -
05 \ \ <
\ (2)
5
01— 10 éo 30 0 ~
Veg V) 0 50  T,(°c) 100
Fig. 2 D.C. SOAR. (1) Short-time r.f. operation during mismatch;
f=1MHz. '
(2) Continuous d.c. and r.f. operation; derate
by 0,05 W/oC.
Fig. 3 Total power dissipation; Vo <16,5V.
THERMAL RESISTANCE (dissipation = 4 W; Ty = 82 ©C, i.e. Ty, = 70 9C})
From junction to mounting base . Rthjmb- = 18 oc/w
From mounting base to heatsink Rthmb-h = 3 oc/w
2 March 1978



V.H.F. power transistor BFQ43

CHARACTERISTICS '

Tj =2560C
Collector-emitter breakdown voltage

VBe=0;Ic=5mA V(BR)CES > 36 V
Collector-emitter breakdown voltage

‘open base; g = 50 mA V(BR)CEO > 18V
Emitter-base breakdown voltage .

open collector; Ig =2 mA ‘ V(BR)JEBO > 4V
Collector cut-off current :

Vge=0; Vg =18V IcES < 2 mA
Second breakdown energy; L =25 mH; f = 50 Hz '

open base Esgo P 0,56 ml

RRe=10Q EsBR > 0,5 ml
D.C. current gain * ’

o : _ typ. 40

lc=0,5A;Vcg=5V hge 10 to 80
Collector-emitter saturation voltage *

lc=15A;ig=03A VCEsat typ. 09 VvV
Transition frequency at f = 100 MHz *

—-lg=05A;Vcg=135V fr typ. 750 MHz

—lg=15A;Vcg=135V fr typ. 6256 MMz
Collector capacitance at f = 1 MHz

lg=1g=0;Vpeg=135V Ce typ. 15 pF
Feedback capacitance at f = 1 MHz

1c=20mA; V=135V Cre typ. 7.3 pF

* Measured under pulse conditions: tp <200 us; § <0,02.
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BFQ43

60 7277628 60 - 7277629
V.
y
c
h C
FE VCE= (pF)
135V
40 - 40
I
. N
5V
N
20 20 typ
= 0 0
= 0 ! gl 2 0 0 vegiv) 20
- Fig. 4 Typical values; Tj = 25 °C. Fig. 5 Ig = lg = 0; f = 1 MHz; T; = 26 ©C.
' 1500 ) 7277630
fr
(MHz)
1000
typ
-
I~
| | ¥
500 e
o
0 05 1 15 g 2
Fig. 6 Vcg = 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=25°C

f(MHz) | Ve (V) IPL(W) |Psw) Gp@B) |iciA  n) | ZHi@ | YL (marv)
175 135 4 |<025 > 12 |<054 > 55 |32+j0,03| 53—j29
175 12,5 4 - typ. 12 - typ. 60 - -
cs
H——o 500
c6
500
Z
7277637.1

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

List of components: }

C1=C5 = 2,5 to 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 =2turns 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.

il
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BFQ43 o '

APPLICATION INFORMATION (continued)

|~ 110 — 7|

'C5

7Z77575.1

7277576

Fig. 8 Component layout and printed-circuit board for 176 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 ) J L BFQ43

7277631 7277632
75
20 - 100
PL , 0
(W) Th=25 oc s
p n
- 8 [P N (%)
5 A et R
,// /_\ NN
Th=70°C R
a7 h NN T - 25 °C -
1V i 70°C | |
) N
7 10 |7 LXDNH25 0] 59
v/ 70°C
25 Hh
0 0 - 0
0 05 Pg (W) 1 0 2,5 5 PL (W) 15
Fig. 9 Typical values; f= 175 MHz; Fig. 10 Typical values; f=175 MHz;
—— Veg=1356V;———~Vcp=125V. ~——Veg=135V;——~Vpe=125V.
7277633
Fig. 11 R.F. SOAR (short-time operation during
5 mismatch); f = 175 MHz; T, = 70 °C.
PLnom Rth mb-h =3 °C/W; VoEnom=13560r 125 V;
w) -1 Pg = Pgnom at VCEnom and VSWR = 1.
(VSWR=1) VSWR =17 S »
5 The transistor has been developed for use with
4,5 AN unstabilized supply voltages. As the output power
™ and drive power increase with the supply voltage,
NCTN the nominal output power must be derated in
NN AN accordance with the graph for safe operation at
™ supply voltages other than the nominal. The graph
4 Y 1? shows the permissible output power under nominal
N | conditions (VSWR = 1), as a function of the
N720 expected supply over-voltage ratio with VSWR as
N 5'0 parameter. o
35 The graph applies to the situation in which the
! drive (Pg/Pgnom) increases linearly. with supply
over-voltage ratio.
Pg — :
PSnom[ ]
3 :
1 1.1 12 Vee
VCEnom
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BFQ43

OPERATING NOTE Below 140 MHz a base-emitter resistor of 10  is recommended to avoid oscil-
lation. This resistor must be effective for r.f. only.

+10 277634 o 7z77s|35
xi4 C' o
ri RL L :_ CL
o / () 1R
(@) RN (pF)
\ N
Y. N
+5 20 b WAV ~25
7 .
N g
7 R
I N
0 10 _50
= 4
L..‘C i
-5 ) 0 -75
0 250  f(mHz) 500 0 250  §(MHz) 500
Fig. 12. 2277636 Fig. 13.
30
/
Gp
(dB) .
20
Conditions for Figs 12, 13 and 14:
N Typical values; Vg = 13,5 VPl =4 W;
Th =25 °C.
10
0 ~ Fig. 14,
0 250  §(mHz) 500
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BFS22A

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 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 Tryp = 25 9C in an unneutralized common-emitter class-B circuit

- mode of operation | Vcg f PL. Gp n zj YL
\Y MHz w dB % Q mA/V
c.w. ‘ 13,6 | 175 ’ 4 > 8 | > 60 ‘ 39+j2,.2 ‘ 37-j22
cw. - 12,5 175 4 typ.8 | typ. 60 - -
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.
- 0,51
? e n';QX
8,5
max <

max min

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

66 pla— 12,7 |

72593223
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BFS22A .

e

RATINGS Limiting valuesin accordance 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 > 1MHz

Power dissipation

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

7260974

} IV I
Vce <165V
10 P £>iMHz | |
short time [N\%.
P [ operation 6%
(m [ V.S.WR>3 NS
51 Y
s [T
75 N
N c’eoo
K%
S
normal operui on
VSW.R<3
25
0 .
0 50 100 Tmp(°C) 150
Temperature

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junctioq to mounting base

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

Vepom | max. 36V
VCEO max 18 >V
VEBO max. 4V

Ic(Av) max. 0.75 A

ICM " max. 2.25 A
Ptot max. 8§ W
1 7260973
D.C.SOAR] Tmp=25°C
Ic
(A)
0.7 ‘\
08 A
05 \
04 \
03
\
0.2
M™% 7 8 910 VeVl 20
Tstg -65to 4200 °C

Tj . max. 200 ©°C

22 °c/w

=
(s
=2

.
g
o

1

Rthmb-h = 2.5 Sc/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(@BRrR)CBO > 36 V

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

‘Emitter -base voltage

open collector, IE = 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=500mA; VCE=5V hrE > 5
Transition frequency
Ic=350mA; VCE=10V fT typ. 700 MHz

Collector capacitance at f = 1 MHz

typ. 15 pF

Ig=Ie=0; VCB =15V Cc < 20 pF
Feedback capacitance at f = 1 MHz
Ic =50mA; Vg =15V Cre typ. 11 pF

April 1971 “ , ‘ ” 3




BFS22A

1000 7260975
fr
(MHz) Veg=10V
750
- typ I~
V
N
N
500
250 -
0 .
0 05 1 15 2 25 Ic{A) 3

7260970

30 - L —[
c \ IE?Ie=° |
< ™
(pF) \ Fo1Mnz
20
yp
N
10
b
0
0 10 Vea (V) 20
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BFS22A

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

f =175 MHz; Tp Up to 25 oC

vecV) | PsW) | PLOW) | Ic(A) | Gp@B) | n(®) | Zi(@) | YiimA/V)

13.5 l <0.63 I 4 i < 0.49 | > 8 ‘ > 60 l 3.9+j2.2l 37-j22
12.5 typ. 0,63 4 typ.0.53 | typ.8 ! typ.60 - -
Test circuit P cs. w7
— e YN 0) 500
¢l

s0n_@—H §

L

o

' C25

7260976 T =1 {)+VCC

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
C5 = 15 nF polyester

Ll =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 S mm

R1 =R2 =10 2 carbon

il

1
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BFS22A

7.5

(W)

2.5

7260969
p—

f=175MHz

Tmb=25°C
see page 5 r_—

typ—

VAP

o

.SV

AN

125V

0.5

Polw) 1
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BFS22A

7260971 lﬂ)ﬂ‘
RF SOAR RF SOAR :
5| 5
I"‘Lnom PLnom
(W) (W)
V.S.W.R.=4 : V.S.W.R.=
4 4
79 ¢ NS
/) Yy
[ AN '43#)
50 - L\a\
3 3 A
N
2 2
P P
P — P .
4 1! 1,2 |'Snom 1 12 14 | Snom
10 1 12 V¢ 10 2f 12 Ve
vCCnom vCCnom
Conditions for R.F. SOAR:
f = 17 M ‘ = = =
5 5 Hz Psnom PS at VCC VCCnorn and V.S.W.R.
Toib = 70 °C see also page 5

Vccn‘om: 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 dccordance 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 afunction of the supply overvoltage ratio, withV.S. W.R.

as parameter.

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

The right hand graph shows the deratingfactor to be applied when the drive (PS/PSnorn)
increases as the square of the supply overvoltage ratio (VCC/V CCnom’*

Depending on the operating conditions, the appropriate derating factor may lie in the
region between the linear and the square-law functions,
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BFS22A

L

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. and r.f.

7268907

power gain versus frequency
(class B operation)
<20
P T
Sp Vog = 13,5 VI
@ T PL=4W
- \C Tmp =25 "C ﬁ
15 T typ. values
N\
10
N
5
E—p—
——
——
— 0
0 . 100 200 300
f (MHz)

7268908 7268909
input impedance (series com- load impedance (parallel com-
ponents) versus frequency 100 ponents) versus frequency

10 (class B operation) (class B operation) )
i ' Ry, Ve =135V Il
xj [ [(9)) P;:E aw CL
@[ N Tip = 25 °C 1
\ typ. values >
s HRG ~Xi— 75 e -25
1 A il | y.4 CL
V. (pIF
. T 1
0 7 50 R L 7 -50
4 /
/
. R
X e R L—
-5 Veoe = 13,5 VE 25 ~75
P, =4W
Tomb = 25 °C — f
typ. values [ T
-C1,
0 100 200 ¢ 300 0 100 200 300
f (MHz) f (MHz)
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BFS23A

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 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 Ty, = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | Vcp f PL Gp n z YL
v MHz w dB % Q mA/V
c.w. | 28 ] 175 l 4 ‘ >10 I >65 I 2;3+j1,6 | 8,9 -j18,1
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case. frrsove|
B —
—_—
f :===J 0,51
jmax
ng\'('lsx N ——T— -
L‘rrs\gx_"-——:rzu'z——’ 72593224
Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories: 56218 (package); 56245 (distance disc).
September 1978 1



BFS23A

RATINGS Limiting values inaccordance with the
Voltages

Collectoxr-base voltage (open emitter)
peak value

Collector-einitter 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, 4 =25 °C

Absolute Maximum System (IEC 134)

VcpoM max. 65 V
VCEO max. 36V
VEBO " max. 4 vV

IC(AV) max. 0.5 A
IcMm max. 1.5 A

f> 1 MHz Pot max. 8§ W
726097 7260980
T T 1]
Vee < 28V || D.C. SOAR {Tmb=25°C
10 £ £ >1MHz Ic
short time [\?, (A)
P | operation %.‘_,
(o V.S WR>3 °e 05
2 %
st
75 \,‘/»“‘ 0.4
N2,
L)
NS
NE 03 \
5 )
normal operation 0.2 \
V.SW.R<3
2.5
0 0.1 :

0 50 100 Twp(°C) 150 10 20 3°V M“O
Temperature ce
Storage temperature Tstg ~65 to +200 ©°C
Operating junction temperature Tj max. 200 ©°C

- THERMAL RESISTANCE
From junction to mounting base Rth jo-mb = 22 O°C/wW
From mounting base to heatsink
with a boron nitride washer
for electrical insulation Rthmb-h = 2.5 oCc/wW

2 l
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BFS23A

CHARACTERISTICS

Collector cut-off current

IB=0; Vgg =28 V

Breakdown voltages

Collector-base voltage
open emitter, Ic =1 mA

Collector -emitter voltage
open base, Igc = 10 mA

Emitter-base voltage
open collector; Ig = 1 mA

Transient energy
L =25 mH; f = 50 Hz
open base
-Vgr=1.5V;Rpp=33Q

D.C. current gain
Ic =500 mA; Vog =5V

Transition frequency

Ic =400 mA; Vo =20V

Collector capacitance at f = 1 MHz
Ig=1g=0; Vgp=30V

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

Iceo
V(BR)CBO

V(BR)CEO

V(BR)EBO

re

"3

ee
W

500

10
15

7.5

Tj = 25 °C unless otherwise specified

mWs
mWs

MHz

pF

pF

April 1971 “



BFS23A

-

600 T 7260982
P11
# Veg=20V
(MHz) P n
.
400
N
RN
200
0 :
m— 0 0.5 1 15 Ic(A) 2
—
T 7260976
- \ Tl
IE=IE=°
20 1 f:1MHz | |
Ce A\
(pF) - -
1
5 N
A\tye
N
NG
10 ™~
5
0 -
0 ) 10 20 VeglV) 30
4
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BFS23A

APPLICATION INFORMATION

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

Vee =28 Vi Ty, up to 25 °C

(MHz) |Ps (W) | PL(W) | Ic@) | Gp@®) | n(H | Z (@ | YL (mA/V)

175 l<0.40 I 4 I < 0.22 ‘ > 10 | > 65 l 2.3+jl.6‘| 8.9 -j18.1

Test circuit

s ¢s L7
__NM_H,”_MSO n

o
L
SE -]
c23
L.,
T

Jy, an
N c5 L6

7260983 T —
: ]

O +Vee

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

Cc4 = 100 pF ceramic

CS = 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 mmj; int. diam. 6 mm;
leads 2 x 5 mm

R1 =R2 =10 2 carbon

May 1974 ‘ } 5
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BFS23A

7.5 7260977 7.5 72609081
|RE S0AR L]
{Vec=28V Vees= 28V
f=175MHz | PL £=17 n
PL Tmb=25°c N (W) SMHz
Wi see page 5
5 5
4 Ty =50°C
70°¢
901°Cl
typ
25 — 25
,/
/
—— 0 0
— 0. . 025 Ps (W) 05 1 . 10 V.SWR. 50
—
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



”  BFS23A

OPERATING NOTE Below 100 MHz a base -emitter resistor of 10 Q2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
30 7268910

power gain versus frequency
" (class B operation)
Gp TTTTTT
TIITTIET
(dB) Vee = 28V |
PL =4W t:
Tmb = 25 °C [ 1]
20 typ. values [T
-
AAY
A
N
10 ‘\
T~
0
0 200 f£(MHz) 400
20 ) 7268911 300 7268912
input impedance (series com- load impedance (parallel com-
- ponents) versus frequency ‘ ponents) versus frequency
xf (class B operation) Ry, (class B operation)
i
© \l, T ~l 2181\} () Ve =28V
cc= = PL=4W
Pp=4w [ (R} | Tmb = 25 °C
10 Tmb = 25 C | 200 — typ. values = C
typ. values [
s a
T *i A
\ /'4, - =20
S
“_ 1‘1 y, ‘RL
0 100 CL
f (pF
[
} —40
L Xl [Cp
5
-10 L 0
-0 200 f(MHz) 400 0 _ 200 f(MHz) 400

—_—
[r—
~3
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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 n Zg=17p,
number | operation (MHz) (V) (mW) (W ) (% (Q)
BGY22 C.W. 380 to 512 13,5 > 2,5¢ > 40 50
BGY22 c.w. 380to 512 | 13,5 50 typ. 2,9 | typ. 50 50
BGY22A cC.W. 420 to 480 12,5 50 > 2,5] > 40 50
MECHANICAL DATA Dimensions in mm
SOT-75A
. 32,25
o ) @&
16,25 el ng
<1575 " »ie-01
L
P '
J‘ I Terminal connections
] | T 1 = input lead
; ' 2=+V
— 16,25 . B
38 rgusx B '@ 15,75 I 3 = output lead
L 2 ". -Lr 4 =r.f. and d.c. ground
Pl
min
R D 2m b
e o e =

-.IL,5+

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 : : Vg ~ 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 p_o' wer

Vg =13,5V;Z =50 Q. Pp  max. 150 mW

Temperatures

Storage temperature . Tstg -40 to +100 ©C
Operating heatsink temperature Th max. 90 ©°C
Py, for normal operation Pj, for fault condition
6 N 7262973 .1 i 7262971.1
4
(W) r"Lnom
w 1Z
4 k] % <
Sh,k\ 3 200
SSp. [
X 7;§9 Dol
N C
2
2
1
.
VB ]
0 0 : anom ]
,0 50 Th (Oc, 100 1 1,1 g 1,2 ' PD 1,3
PDI'IOm

Where PLyom = PL at VB = 13,5 V; Z1, = 50 Q (BGY22)
and Pppom = PL at Vg = 12,5 V; ZL, = 50 Q (BGY22A)

2 _ : July 1976



ll BGY22

BGY22A

CHARACTERISTICS

Th = 25 OC unless otherwise specified

Reference planes at r.f. input and output 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
~CSCel current

PD =0
Load power

PD =50 mW
Efficiency

Pp =50 mW

Supply current
Pp = 50 mW

Harmonic content

Pp = 50 mW

Input VSWR with respect to 50 Q
Pp = 50 mW

Temperature coefficient of Py,
Pp =50 mW; Ty = 25 to 70 °C

Stability

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

Tp = —40 to 490 °C

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

lpg 40to 12,0 mA

P 25t 3,5 W

Itot typ. 475" mA

Any harmonic is at least 20 dB
down relative to carrier

VSWR < 2

typ. -10 mW/oC

No instabilities
No appreciable
instabilities
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BGY22
BGY22A
6 7252978 .1 - 6 . 7262976 .1
typ.values typ.values| .
Pp = 50mW Vg =135V
PL Th=25C | P +11Th=25°C
(W) (W)
4 4
Pp=
- —
\ VB = :l 100mW,
= 13,5 V] B 50mW1
12,5V i h
2 2
b20 mW
— 0 0 -
= 350 050 £ (Mpgz) 550 350 450 ¢ (MHz) 550
80 7262979.1
typ. values
Vg=135V
“I Th= 25 OC
(/o)
60
-
= : = Pp=
= b S0mW
=100 mw
40 20mwW
20 -
350 450 ¢ (MHz) 550

¢ ll ' || July 1976



'l ' | BGY22

BGY22A

APPLICATION INFORMATION

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

Drive source and load impedance Zg = Z1, = 50 Q

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%; Ty = 70 °C
Vg = 16,5V (BGY22)
Vg =15,0 V (BGY224)
VSWR = 50 at any phase

~where Pppom = Pp for 2,5 W module output under nominal conditions.

' July 1976 ” " | ” 5
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Typical variation of input
impedance with frequency

Vp=13,5V : 1
f = 470 MHz

Typical variation of power
dissipation with load impedance

7272672
6 “ ' “ July 1976



Vg=13,5V
PD: 50 mW
f =470 MHz

Typical variation of load
power with load impedance

Vg=13,5V 1
Pp = 50 mW ,
f = 470 MHz
0,2 / \
+j \:
f L Do
0 T o
A
! </
..j :- 10
/]
02 i
Typical variation of

efficiency with load impedance
S e 7272874
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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 Q load over the band 380 to 480 MHz for the BGY23, and 7 W over the

band 420 to 480 MHz for the BGY23A.

7265901

QUICK REFERENCE DATA
Type Mode of Freq. range Vg Pp | Pr n ZSV =11,
number | operation (MHz) 4% W) W) (%) ()
BGY23 cC.W. 380 - 480 13,5 | 2,5 > 7,0 | > 60 50
BGY23 c.w. 380 - 480 13,5 | 2,5 typ. 8,3 | typ. 71 50
BGY23 c.w. 480 - 512 13,5 | 2,5 typ. 7,5 | typ. 69 50
BGY23A c.w. 420 - 480 12,5 | 2,5 > 7,0 > 60 50
MECHANICAL DATA Dimensions in mm
SOT-75A - 2.2
3175
22— |
16,25 nablng
15,75 >ie0]
|
F l
| | | || Terminal connections
L_ f;\ i ' r 1 = input lead
35 7 ‘ 8,25 - 2 =4V
36 2 - -} - B
max—— | $ 15,75 N 3 = output lead
4 |l 2.3 4 1] 4 =r.f, and d.c. ground
95 l !
min .
1
-} eRs@r 2+ o
. ol 75 |
_’I max
L5le

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

Input terminal (no external d.c. connection)

Output terminal

Current

Supply current (d.c.)

Drive power

Vg=13,5V;Z =509

Temperatures

Storage temperature

Operating heatsink temperature

Py, for normal operation

. 7262974 .1
15

(W)

10

o . 50 T, (°C) 100

10

PLnom

(W)

75

2,5

i

Vg .

tVI
iVO

Itot

Pp

.max. 18V

<

max. 0,5

max. 25 V

max. 1,7 A

max. 3,5 W

Tgtg. —40 to+100 ©°C

Th

max. 90 ©C

Pj, for fault condition

7262872 .1

1 11

Where Py ;om =P at Vg=13,5V; Z, = 50 Q (BGY23) -
and PLpom = PL, at VB = 12,5 V; Z1, = 50 Q (BGY23A)

1,2
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BGY23
BGY23A

CHARACTERISTICS

T}, = 25 °C unless otherwise specified

Reference planes atr.f. input and output terminals are 1 mmfrom the plastic encapsulation.

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

Quiescent current

Pp=0

Load power
Pp=2,5W;f=2380-480 MHz BGY23
Pp=2,5W:f=480-512 MHz BGY23
Pp=2,5W; f =420-480 MHz BGY23A

Efficiency
Pp=2,5W

Supply current
Ppb=2,5W

Harmonic content

PD=2,5W

Input VSWR with respect to 50 Q
Pp=2,5W

Temperature coefficient of Py,

Pp=2,5W; Tp =25to 70 °C

Stability
VB=10,5Vto 15V;Pp=1Wto 3,5W
Th = -40 °C to +90 °C
Output load VSWR < 3, all phases
Output load VSWR = 10, all phases

IBg < 50 mA

Py, 7,0 to 9,5 W
138 typ. 7,5 W
Pr, 7,0 t0 9,5 W
n > 60 %

Lot typ. 900 mA

Any harmoénic is at least 20 dB
down relative to carrier

VSWR < 2

typ. =20 mW/°C

No instabilities
No appreciable
instabilities

July 1976




BGY23

BGY23A
15 7262977.1 15 7262975.1 -
typ.values typ. values |
Ph=25W Vg=135V
P, Ta=25°C P, Th=25°C
. (W) (W)
10 10
Vo =4 I~ Pp=| |
Y B
TIN5V 1 23,0 Wi
SNOM35V 25W
12,5V P2,0W
5 5
— 0 550 0
100 7262980.1
typ. values
Vg =135V
m Th=25°C
(%fo)
80
(25W =
'30 o=
2,0 W 30W
i =l 25 W_]
=20 W-|
60
40 -
350 450 £ (MH2) 550
4 July 1976



BGY23
BGY23A

APPLICATION INFORMATION

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

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

Type number f (MHz) Vg (V) Pp W) P, (W) n (%)
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 @
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%; Tp =70 °C
Vg =16,5V (BGY23)
VB =15,0V (BGY23A)
VSWR =50 at any phase

where Ppuom = Pp for 7,0 W module output under nominal conditions.

July 1976 l ' i | l 5
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BGY23 | : .
BGY23A

Vp=13,5V
f = 470 MHz

BGY22/23 or
BGY22A/23A
cascaded amplifier

Typical variation of overall power

dissipation with load impedance @ N, | == .

6 l l - I l July 1976
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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 | impedance impedance
. f(MHz) |Vg1=Vpg2 (V}IPp (mW)IP) (W) zj () Zy (&)
BGY32 c 68 t0 88 12,5 100 |- 18 50 50
W ) o , typ 23
> 18
BGY33 c.W. 80 to 108 12,5 100 50 50
; typ 22
BGY35 c.w 132 to 156 12,5 150 > 18 50 50
o ' typ 22
; > 18
BGY36 c.wW. 148 10 174 12,5 150 50 50
I typ 21
CIRCUIT DIAGRAM
5
3 —0O +VBZ
+VB1C -[- .l-
|z .
4
7
;—| }o output
1
inputo—i
2 6
o I 1— o)
4

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
Fig. 1S0T-132.

E28

j
T
=Ll

max
12 34

Dimensions in mm

-
40>
0

Lead reference

61,0

170 35

’

10+

- 525 ————»

67,5

Mounting and soldering recommendations

1= Input
2 = Earth
3 =Supply +Vg1
4 = Earth

E 5 = Supply +Vgo
6 = Earth
7 = Output

85 g

[}
$©02@]A]

72694274

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 0,5 Nm minimum.

Devices may be soldered directly into a circuit with a soldering iron at maximum iron te‘mperature 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

R.F. input terminal

R.F. output terminal

Power

Input drive power BGY32 and BGY33
Input drive power BGY35 and BGY36
‘Load power

40

(W)

VSWR =1

30

20

10

—-50

Temperatures
Storage temperature
Operating heatsink temperature

VgiandVgy  max 15 v
Vy max 25 V
Vo max 25 VvV
Pp max 200 mW
Pp max 300 mW
PL max- 30 W
7273726.1
\ —
~ —
~ —
50 Th ©c) 100
Tstg —40 to 100 °C
Th max 90 °C
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BGY32 BGY33
BGY35 BGY36

CHARACTERISTICS
Th=25°C

Quiescent current BGY32|BGY33 [BGY35 |BGY36
Vg1=Vga=125V;Pp=0; .
Re =Ry =508 'BQ1 typ 6 6 6 6 mA
S=hL IBa2 typ 13 13 13 13 mA
. ; > 68 80| 132| 148 MHz
requency range < 88| 108| 156| 174 MHz
Load power
Vg1=Vg2=125V;Rg=R_=50Q PL t>yp ;g ;g - — “
BGY32 and BGY33; Pp = 100 mW
> 40 40 %
n typ 50 50 - T %
b > 18 18 W
BGY35 and BGY36; Pp = 150 mW Lo - - 22 21 W
an PFp = Ivem > 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 typ 15

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 pin.

‘

Power rating

In general it is recommended that the output power from the module under nominal 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

BGY35 BGY36

35 7277192 30 7277193
typical values typical values
PL = PL
(W) : (W)
Vg1=Vg2= - “
NI 20 68 MHz
N13,8 V f 88 MHz
12,5V 1
[
]
1 I~ l
‘ - - 10,5V
15 10
|
|
5 0
60 80  §(MHz) 100 0 100 Pp (mW) 200
7277194 7277195
30 30
Vg2=125V +H Bava2 Vgq=Vgp=125V BGY32
Pp=100mwW t=Lf 76 MHz ] Pp = 100 mw
PL | typical values y 68 MHz1 PL
(W) )4 88 MHzA (W) typ
/ y.
. N PL'
20 i 20 100
1
n
(%)
J1J
!
typ
10 y 10 — - = 50
]/ TN
N1
1
0 - 0 0
0 10 vgv) 20 60 80  f(MHz 100
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BGY32 BGY33
BGY35 BGY36

i

'10 7277196 7277261
Pp = 100 mW ; 81 B2~ T4
do | D £ PL=23W
typical values
BT AG,
(dB) (dB)
—30H-P +1 -
N,
- typ
0 L
- ~
-50
do 1 ™
— -1
- N
A d3+—1
. =70 I -2 .
60 80 f {MH2) 100 0 25 50 Th (©°c) 75
40 ) 7277197 30 7277198
typical values typical values -
PL PL
(W) (W)
[ f=
L 94 MHz A
3 - = F 80 MH <
° V81~ VB2~ 20 128 Mhz
—+ 13,8 V
P TN
11
12,5 V.
» N
20 4 10
= =H105 v
N
10 - - 0 .
70 90  f(MHz) - 110 0 100 py(mw) 200

6 ' July 1977



V.H.F. power amplifier modules

BGY32 BGY33
\_ BGY35 BGY36

30 7277199
Vgo= 12‘,5 Y BGY33
PD=100 mW 11

Pt | typical values ;Z o

(W) M

80 MHz
7177 11108 MHz
20| 4 .
7,
/Y
4
/
/Y]
/
J
10
]
0
0 10 Vgq (V) 20
—10 7277201
p Pp =100 mw
2 typical values-
d3 T
(dB)} {do
rd
-30
N
N
—-50 \\
AN
ANERY.
Y
TN,
1
~70LLL
70 90 f (MHz) 110

7277200

30
Pp =100 mwW
P | typicai values
(W)
A -y
P, LM
1L
20 4 100
n
(%)
-+ 74
10 = S50
0 0
70 90 f (MHz) 110
7277261
BGY33 - -
‘ Vg1=Vgp=126V
+2 PL=23W
AGp
(dB)
+1
0 M——— typ.
™~
\\\
-1
-2
0 25 50.-|-h ©c) 75
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BGY32 BGY33
BGY35 BGY36

0 7277202 30 7277203
Pp=150 mW —{ BGY35 Vg1=Vgp=125V BGY35 |
typical values typical values L11]

PL PL f=]11

W) (W) e 134 Mtz

115656 MHz
= 132 MHz

30 20
VB1=Ve2= 14 =
13,8 V |4
L N
Il [ | | |
1T P ~
12,5V, —

20 10 7

]
J
10,5 V=t 1
ks [
10 0
120 140 {(MHz) 160 0 200 p(mw) 400
30 — 7277204 30  727720%
B2=12 BGY35 Vg1=Vgo=125V BGY35
PD=150'mW 11 PD=150mW :
P ical v f= P i
L | typical values - L | typical values
(W) 144 MHz (W)
156 MHz .
AL e=d132 MHz = I~
T~
20 Ao - 2014P 4 - 100
l’)/
7 j n
/ (%)

/ .
-
0 0 : "0
0 10 vg(v) 20 120 . 140 f(MHzy 160
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BGY32 BGY33
BGY35 BGY36

V.H.F. power amplifier modules

0 : 7277206 7277261
Vg1=Vgp=125V BGY35 BGY35 Vax =Van=125V
Pn =150 ‘ B1 B2 &
4, | PO =150 mW 2 P, =23W
2 typical values L
d3 AG
(a8) (d8)
-20 +1
e
.y [ t——
—td3 ~]
—40 - - ~{
N /
-1
/
—-60 i -2
120 140 ¢(vHz 160 0 25 50 T (°C) 75 -
40 ) 7277207 30 7277208
Pp=150 mW BGY36 Vg1=Vgp=125V BGY36
typical values - typical values
PL PL
(W) (W)
A ==
- =
30 20 V.8 161 MHz
- - / 174 MH
V81~ VB2~ 4 148 MHz
5y SN 11/
1 n \\ I
] Il
13,8 Vi = P~
N
20 Hrl 10 ’,
11
25V 111
11 ’l
105 V u _‘#
J
10 ol ]
140 160 ¢(mHz) 180 0 200 Pp (mW) 400
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‘BGY32 BGY33

BGY35 BGY36

7277209

30
Vgo=125V BGY36
Pp=150 mW I
PL typical values !
(w) =
161 MHz
>z £1174 MHz
148 MHz
20 '
rriy/
/1]
/
/
[1]
10 /
/
I
I
11/
/
0
0 10 vg(v) 20
o 7277211
Ph=1 W i
d2 D. 50 m
typical values
d3
(dB)
-20
- do S
Py
—-40 =
_d: =
Py
—
-60
140 160 f (MHz) 180

30 7277210
Pp =150 mW
Py | typical values
(W)
PL
20 = 100
n
(%)
- n
10 47 Fre 150
.0 L 0
140 160 £ (MHz) 180
. 7277261
BGY36. - -
Vgy=Vgp=125V
+2 PL=23W
AG,
(dB)
+1
s cfyp
et
NN
—1
—-2— -
0 25 50 T °c) 75

10 July 1977



DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available BLV‘]O
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 13,5 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 Tj, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vcp f PL Gp n 7 YL
v MHz W dB % Q mA/V
C.W. 135 175 |. 8 > 90| > 70 28+j1,2 76 —j16
c.W. 12,5 175 8 typ. 10,5 | typ..75 - -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123. 0,17
™™o
1 T /ceramic
17 %
9,8
18,42 ~ max
- A
v 3_\ BeO
metal
7277386.1

Torque on screw: min. 0,6 Nm (6 kg cm)
max. 0,75 Nm (7,6 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
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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 Icm max. 40 A
R.F. power dissipation (f > 1 MHz); T, = 25 °C Prt max. 20 W
Storage temperature Tstg —65to + 150 °C
Operating junction temperature T‘- max. 200 °C

77722 )
7z 30 7277723
1.5 \ , Prt
\ w)

e \ B
1} N

(A) \

\ - 20 ~
\7 Tmb=25°C 7 N %, h
] %
I TINeg,
\ £ ! h’josr,\e -
s O
1 \\ 270 N o
c -
NN S
° \ : 10 <
Th=70°C
\ N
NAYN
N
N
0,5 0 :
5 10 15 yee (v) 20 -0 50 T, (°c) 100
Fig. 2 D.C. SOAR. ' Fig. 3 R.F. power dissipation; Vg <16,6 V;
f>1MHz.

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

THERMAL RESISTANCE (dissipation =8 W; Tyyp = 72,4 9C, i.e. T =70 °C)

From junction to mounting base {d.c. dissipation) Rth j-mb(dc) = - 10,7 °Cc/wW
From junction to mounting base (r.f, dissipation) Rth j-mb(rf) = 86 °C/W
From mounting base to heatsink Rth mb-h = 0,3 oc/w
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V.H.F. power transistor BLV1O

CHARACTERISTICS

Tj =250C
Collector-emitter breakdown voltage
VBe =0;Ic=5mA V(BRICES > 36 VvV
Collector-emitter breakdown voltage .
open base; I¢c =25 mA V(BR)ICEO > 18 V
Emitter-base breakdown voltage
open collector; Ig =1 mA . V(BR)JEBO > a4V
Collector cut-off current
VBg=0;Vcg=18V ICES < 2 mA
Second breakdown-energy; L = 25 mH; f = 50 Hz i
open base Esgpo > 05 mJ
Rge =100 EsgR > 0,5 mJ
D.C. current gain *
= X\ _ typ. 40
Ic=0,75A; Vgg =5V hrE 10 to 100
Collector-emitter saturation voltage * )
Ic=2A;1g=04A V(CEsat typ. 085 Vv
Transition frequency at f = 100 MHz *
—lg=0,75A; Vcg =135V fr typ. 950 MHz
—~lg=2A;Vcg=135V fr typ. 850 MHz
Collector capacitance at f = 1 MHz
Ig=1g=0;Vcg=1356V : Ce typ. 16,6 pF
Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg=13,5V Cre typ. 12 pF
Collectdr—ﬂange capacitance Cef - typ. 2 pF

* Measured under bulse conditions: tp, <200 us; 6 <0,02.
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BLV1O
7277724 7277725
100 : 40
: i C
h . ¢
FE (pF)
75 .30
\\ B
AN
N
, [1vP
50 {—— - Veg = 20 -
135V ]
N
5V
25 10
0 0
"0 1 2 ic(A) 3 0 5 10 Vg (V) 15
Fig. 4 Typical values; Tj =25 oC. Fig.5 Ig =1g=0; f=1MHz; Tj =25 OC.
1000 7277732
‘~\
P ~—l T~
R EY HaN
(MHz) [T ANCTVes ™
NN
"N 13,5V
\\ |
10V,
500
0 N
0 : 1 2 ~Ig (A) o3

Fig. 6 Typical values; = 100 MHz; Tj= 25 OC.

September 1978



V.H.F. power transistor BLV1O

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

f (MH2) | Vg (V) I PL (W) | Ps (W)  Gp (dB) | Ic(A) 7% | 7 (@) | YL (mA/V)
175 13,5 1 8 <1,0 > 90| <08 > 70 |28+j1,2 76 —j16
175 12,5 8 - typ. 10,5 - typ. 75 - -

T L5 L7 (o] ]
C3a O 50Q

5082 ©

O 7271760
*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

€5 = 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 Q 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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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

7Z78514.1
15 RN
Th=25°C\
P 2 -
(W) A
A ‘/
4 ‘V
10 vt
A4 10°C
VA
/
44
7
7
5 #
0 2
0 1 Pg (W)
Fig. 9 Typical values; f= 175 MHz;
—— VeE=135V; —— Vg =125 V.
. 7278511
10
PLnom
W)
VSWR =1 VSWR =
10
7.5 f
50
5 p
2,5
PS ||
0 PSnonf‘
1 11 1,2 Ve
‘VCEnom

BLV10
15 ¢ 7278510.1
\\
Gp —Gp\, ™
(de) L1 TIIN]
™
Th= n
1470 °C [
10 - < —250C +4100
NN
Y
N
- '
L [ 250C +—} ‘%)
Z 70 °c [']
- ,/
5 50
0 . 0
0 : 10 PL(W) 20

Fig. 10 Typical values; f = 175 MHz;
Vee=136V;,—— Vg =125 V.

Fig. 11 R.F. SOAR (short-time operation during
mismatch); f= 175 MHz; T, =70°C;

Rth mb-h = 0,3 °C/W; VeEnom = 13,6 V 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/Pgnom) increases linearly with supply
over-voltage ratio.
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BLV1O
7278513 7278512
10 25 g 0
- - o
x; R - — L c.
@[ () [NV oF)
5 xr 20 \ A - -50
— 7
I'i —1
0 15 N\ 100
) HAEEAS =t
/ L Rep
L Xi ’,/
] -

-5 10 —-150
— 1% 100 200 300 "0 100 200 300
—_— f (MH2) f (MHz)

Fig. 12 Input impedance (series components). Fig. 13 'Load impedance (parallel components).

7278515 .
20
Conditions for Figs 12, 13 and 14:
G N Typical values; Vg = 13,5 V; P =8 W;
(dB) N Th =25 OC. :
15 OPERATING NOTE
A Below 70 MHz a base-emitter resistor of 10
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
N .
10
N
5
0
0 100 0 300
f (MHz)
Fig. 14.
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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

BLV11

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 Tp, = 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/NV
c.w. 135 175 15 > 80 > 60 23+j2,2 130 - 4,4
C.W. 12,5 175 15 typ. 7,56 typ. 67 - -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123. 0,17
™o
T /ceraniic
! U
25 9,8
max 18,42 T max
AV
[3] BeO
metal
7277386.1
Torque on screw: min. 0,6 Nm (6 kg cm)
1 max. 0,75 Nm (7,5 kg cm)
2,54 | | Recommended screw: raised cheese-head
T = 7,25 4-40 UNG/2A
max

f

Heatsink compound must be applied sparingl

and evenly.

CAUTION This deyice 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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BLV11

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

peak value ' VCESM max. 36 V
Collector-emitter voltage (open base) VCEO max. 18 Vv
Emitter-base voltage (open collector) Vego max. 4V
Collector current (average) : . - lIgav) max. 3 A
Collector current (peak value); f> 1 MHz , lem max. 8 A
R.F. power dissipation (f > 1 MHz); Ty, = 25 °C Prs max. -~ 36 W
Storage temperature Tstg —65t0+ 160 °C
Operating junction temperature T : maxX.” 200 °C

35 7277733 60 7277734
e ’ 1 - Prs
(A) \ W)
\\ A .
1 g 36\\
2 pEAR 40 "
A
et X
27 o
Vo i e b,
o 0
A 1 = s jIN?bI//O
\ 0 Pﬁhs
N 6[4/
1,5 20 @~
| ~
\
0,5 - ’ 0 ‘ .

0 o 10 Ve (V) 20 0 50 Th.(°C) 100

Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VeE< 16,5 V;
' f>1 MHz.

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

THERMAL RESISTANCE (dissipation = 15W; Ty, =745°C, i.e. Tp = 70.9C)

From junction to mounting base {d.c. dissipation) “Rth jmbl(de) = 6,55 oC/W
From junction to mounting base (r.f. dissipation) Rthjmbirf) = 4,95 oc/w
From mounting base to heatsink . Rthmbh - = 0,3 °c/W .
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V.H.F. power transistor

BLV11

e F LEVID b NI TN

T e ¥ Tem T e § f¥TEamY WO

CHARACTERISTICS -
Tj=25°C
Collector-emitter breakdown voltage

Ve =0;Ic=10mA V(BR)CES > 36 V
Collector-emitter breakdown voltage
open base; | =50 mA V(BR)CEO > 18 V
Emitter-base breakdown voltage
open collector; Ig = 4 mA V(BR)EBO > 4V
Collector cut-off current
VBg=0;Vgg=18V o IcES < 4 mA
Second breakdown energy; L =25 mH; f = 50 Hz
open base Esgo > 25 mJ
Rge=10Q ESBR > 2,5 mJ
D.C. current gain *
typ. 40
lc=15A;Vcg=5V hgg 10 to 100
Collector-emitter saturation voltage * .
lc=45A;1g=09A VCEsat typ. 10V
Transition frequency at f = 100 MHz * )
—lg=15A;Vcg=135V fr typ. 850 MHz —
—~lg=45A;Vcg=135V fr typ. 800 MHz E
Collector capacitance at f = 1 MHz —
lg=1g=0;Veg =135V Ce typ. 32 pF -
Feedback capacitance at f = 1 MHz
Ic=200 mA; Vcg =135V " Cre typ. 23 pF
Collector-flange capacitance Cef typ. 2 pF
* Measured under pulse conditions: tp <200 us; 6 < 0,02.
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BLV11

60 - 7277735 150 7277736
Vee =
- 135V
hee o
A (pF)
5V .
40 - - 100
7
\
\
20 50
typ
—
-
0 0
0 25 oA 5 0 10 vegiv) 20
Fig. 4 Typical values; Ti =25 9C, Fig.5 Ig =lg=0; f=1MHz; Tj =25 0C.
1000 7277737
Ves=
fr > = 135V
(MHz) 15v
/i
500
)
0
0 2 4 ~1g (A) 6

Fig. 6 Typiéal values; f = 100 MHz; Ti =250C .
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V.H.F. power transistor ) BLVH1

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

f(MH2) | Veg (V)l PL (W) ‘Ps W) Gp (dB) l Ic(A) (%) l 7 (@) [Y_L(mA/V)
175 135 I 15 ‘ <24 > 8,0 <185 > 60 [23+j2,2 | 130—j4,4
175 12,5 15 - typ.7,5 - typ. 67 - -
/f LS L7 (o]
5082

500

7277760
*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 10 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 L carbon resistor
R2 = 4,7 Q carbon resistor

Component layout and printed-circuit board for 176 MHz test circuit see Fig. 8.
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BLVT

IV 150

7278506 i

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

J_-

e Bee W R b Vo ® VW Ry TR

7277738
2T 11
/ Th= —
4 h
20 /I AT 250
2]
P /
L
y
(W) Vi [
~70°C
15
/
/
/
10
-
T
5
0 =
0 2,5 5 Pg (W) 75
Fig. 9 Typical values; f = 175 MHz;
——Veg=135V;~——Vgg=125V.
7277740
7
VSWR = 1+
16 45
- \ A
Lnom U\ 5
(W) :
(VSWR = 1) \\\ \\
15 \
\
\
14 A
\ 10
N
13
- \WA
\\ Jr
501 Ps
1P
12 | ["Snom
1 1,1 12 Vce
VeEnom

7277739
101G,
| = —96 0
<~ ;rh-zs C
Gp \\ \\ #
(dB) ™~
— \\
N
70 ©C 1
5 100
- T =25°C
\ n
n o (%)
—T170°C 50
0 0
5 10 156 PL (W) 20

Fig. 10 Typical values; f = 176 MHz;
—— V=135V, ——~—-Vgp=125V.

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

mismatch); f = 175 MHz; T, = 70 °C;
Rth mb-h = 0.3 °C/W; VeEnom = 13,5 V or
12,5 V; P§ = 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/Pgnom) increases linearly with supply
over-voltage ratio.
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BLV1

\_

7268944.1
5
ri -
X - Xi
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//
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/
-2,5 L
-y
_s LI
0 100 200 300
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Fig. 12 Input impedance (series components).

7268943.1

20
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15
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200
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7268945.1
T
|
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f
L (Cé)
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> F{L—
i
-1
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|
c
ol Lt ,
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Fig. 13 Load impedance (parallel components).

Conditions for Figs 12, 13 and 14:
Typical values: Vcg = 13,6 V; P =15 W;
Th=250C.

OPERATING NOTE

Below 50 MHz a base-emitter resistor of 10 £
is recommended to avoid oscillation.
This resistor must be effective for r.f. onty.

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 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f PL Gp n zZj YL
v MHz w dB % Q mA/V
cw. l 28 | 175 I 8 | >12 l >65 I 1,8+]0,7 l 18 — j20
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123. 0,17
=011
—
el ceramic
11/
[ F4 *
25 . 9,8
. max 18,42 " max
e .
\ ' (3] BeO
20,6 - / - \
20,0 ' metal
\/ 7277386.1
T 6352 455
4,10
‘ ' ‘ l Torque on screw: min. 0,6 Nm (6 kg cm)
254 7] max. 0,75 Nm (7,5 kg cm)
’ N 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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- )

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

peak value ' - VCESM max. 65 V
Collector-emitter voltage (open base) "Veeo max. 36 V
Emitter-base voltage (open collector) VEBO max. 4v
Collector current (average) “le(av) max. 09 A
Coltector current (peak value); f > 1 MHz “iem max. . 25 A
R.F. power dissipation (f> 1:MHz); Trp = 25 °C Prs max. 20 W
Storage temperature Tstg —65 to + 160 °C
Operatlng junction temperature - Tj max. 200 °C

7277741 30 7277723
! Prt
(W)
My,
lc C Tmb=25°C . ]
(A) ' 20 N
\ N ”e,.
NN I e
3 Yo
fﬁ"ﬁ{;’h/
\ n e O
05 N~ AN G
- Th=70°C — CPI
B 10 RNN
| N
N
0 0
10 20 ,30 Veg V) 40 0 A 50 Th(%c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dlssnpatlon Veg<28V;
f>1MHz.

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

THERMAL RESISTANCE (dissipation = 8 W; Tmb =724 °C, i.e. Ty, = 70 °C)

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

BLV20

et bl d N TN

CHARACTERISTICS
Tj= 250C
Collector-emitter breakdown voltage

VBe=0;Ic=2mA V(BR)CES > 65 V
Collector-emitter breakdown voltage
open base; 1c = 10 mA V(BRICEO > 36 V
Emitter-base breakdown voltage .
open collector; Ig = 1 mA V(BR)JEBO > 4v
Collector cut-off current
VBe=0;Vcg =36V ICES < 1 mA
Second breakdown energy; L = 25 mH; f = 50 Hz
open base Espo > 05 mJ
Rge=108Q Esgr >. 05 mJ
D.C. current gain *
typ. 50
Ic=04A;Vcg=5V hgg 10 to 100
Collector-emitter saturation voltage *
lc=125A;1g=0,26 A VCEsat typ. 08 Vv
Transition frequency at f = 100 MHz *
—lg=04A;Vcg=28V fr typ. 600 MHz —
—lg=125A;Vcp=28V fr typ. 520 MHz -=-
Collector capacitance at f = 1 MHz —
IgE=1lg=0;Vcp=28V Ce typ. 10 pF -
Feedback capacitance at f = 1 MHz
lc=50mA; Vg =28V Cre typ. 7.1 pF
Collector-flange capacitance Cef typ. 2 pF
* Measured under ;‘)urlse conditions: ip <200 us; 8 <0,02.
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BLV20

i

7277743

7277742
100 40
Ce
heg (pF)
75 30
Vep=28V \
50 i 20 \‘
V. S N
v ~ \‘
5V N
typ
e
™~ M
25 10
0 0
0 05 T 15 0 10 20 yg (v) 30
Fig. 4 Typical values; Tj =25 0C. Fig.5 Ig=1lg=0;f=1MHz; Tj=25 ocC.
1000 7277744 ‘
fr
(MHz) [
g =] Ves = |
pys ) ——— | 28V _]
500 77 20V
y/ 4
/A
4
I
I
0
0 0,5 1 —lg (A) 15

Fig. 6 Typical values; f = 100 MHz; Tj= 25 oC.
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V.H.F. power traqsistor ) BLV20

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=2560C

f (MH2)

Vee (V) l PL (W) ‘ P (W)  Gp (dB) I»IC(A) (%) [ 7(Q) [v—L(mA/V)

175 I 28 | 8 I<0,5 >12 l <044 > 65 ‘1,8+j0,7| 18 —j20

LS L7 Cc6

50

7277761
Ve

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 Q carbon resistor
R2 = 4,7 Q carbon resistor

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

5002

RI11T1
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BLV20

HitH

| . 150

7278507

728509

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

The circuit and the éofnpohents are situated oh 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 holiow 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

NIV b ALY

e e W b b WS IVIRLIN B

16 7277745 15 — 7277746
[T Gp]
PL Gp
tw) (dB) N Th= -H
o +—
Th=25°C 709¢ 2
10 =70 °C 10 - 100
/,
P,
). 4 Th= 147
44 L 25 °c ] (%)
/J 1720 °C
/ Empy
5 5 50
/
0 - 0 0
0 05 Pg (W) 1 0 10 P (W) 20
Fig. 9 Typical values; Vog =28 V; Fig. 10 Typical values; Vg =28 V;
=175 MHz. f=175 MHz.
1 7277747
I
PLnom
(W)
(VSWR=1)
10
Th="
N 50 °C
9 Fig. 11 R.F.SOAR;c.w. class-B operation;
f=175 MHz; VcE = 28 V; Rt mb-h =0,3 °C/W.
700 The graph shows the permissible output power
0°C under nominal conditions (VSWR = 1) as a
\ function of the expected VSWR during short-
time mismatch conditions with heatsink
8 temperatures as parameter.
T4 90°C
7
1 100 yswr 102

i
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BLV20
7268947
15
i
()
Xj
10 5
Xi
> (2)
0
Minmrra
A
x A A
5 - -5
\
-10
N[ A 1
i
0 {
0 200  §(MHz) 400

Fig. 12 Input impedance (series components).

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

150 7268948 0
RL - CL cL
(2) i = | (pF)
IR -
100 L - -20
7 i
\
50 7 -40
s
Cu
0 —-60
0 200  f(MHz7 400

Fig. 13 Load impedance (parallel components).

Conditions for Figs 12, 13 and 14.

Typical values; Vog =28 V; P|_ =8 W;
Th =25 0C.

QPERATING NOTE

Below 100 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 available BLV21
for evaluation. it does not form part of our data handbook system and
does not necessarily imply that the device wil! 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 Th= 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
cw. | 28 l 175 | 15 . >10 l >65 | 1,4+185 | 33-j27,5
MECHANICAL DATA ) Dimensions in mm
Fig. 1 SOT-123. ’ 017
011
r‘ ceramic
4 4
25 9,8
max 1842- T max
hY
\
- _\ BeO
20:0 . metal
\ / : 7277386.1
=635 =— 455
410
L ' . ‘ l Torque on screw: min. 0,6 Nm (6 kg cm)
254 B T ] max. 0,75 Nm (7,5 kg cm)
T =+ 7,25  Recommended screw: raised cheese-head
T * max 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 entlrely
safe provtded 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 (Vg =0) :

peak value ’ " VCESM © max. 65 Vv
Collector-emitter voltage (open base) VCEO max. 36 V
Emitter-base voltage {open collector) - VEBO max. 4V
Collector current (average) Ic(av) max. 1,75 A
Collector current (peak value); f > 1 MHz . lem max. 50 A

. R.F. power dissipation (f > 1 MHz); T, = 259C P max. 36 W
Storage temperature . Tstg —65 to + 150 °C
Operating junction temperature Ti " max. 200 oC
7277748 60 7277734
2
; Pt
lc (W)
, (A) Tmb=25°C
= :
—— 15 A 40 +
— X 0
de,. Ny
9,
AWA f <85
1 = ™oy
\ A R
11,270 °C 1R ' 276,
h= Y 20 ;/OC
~ N
| |
0,5
N
~
0 0 -
) ocy 1
10 20 30 Veg (V) 40 0 50 T1,(°c) 100
Fig. 2 D.C.SOAR. : Fig. 3 R.F. power dissipation; Vg <28 V;
f> 1 MHz.
I Continuous d.c. operation
11 Continuous r.f. operation
111 Short-time operation during mismatch
THERMAL’RESISTANCE {dissipation = 15 W; Tmb =74,5°C, i.e. T, =70 oc) ]
From junction to mounting base (d.c. dissipation) Rth jmb(de) = 6,656 °C/W
From junction to mounting base (r.f. dissipation) - Rthjmb(rf) = 4,95 oc/W
From mounting base to heatsink Rth mib-h = 0.3 oc/w
2 September 1978



V.H.F. bower transistor

BLV21

CHARACTERISTICS
Tj =250C

- Collector-emitter breakdown voltage

VBe=0;ic=5mA V(BR)CES > 65 V
Collector-emitter breakdown voltage
open base; Ic =25 mA V(BR)JCEO > 36V
Emitter-base breakdown voltage )
open collector; |g =2 mA V(BR)EBO > 4V
Collector cut-off current
VBe=0;Vcg=36V IcES < 2 mA
Second breakdown energy; L. = 256 mH; f = 50 Hz
open base ESBO > 25 mJ
Rge=10Q ESBR > 25 mJ
- D.C. current gain * ’
. 3 typ. 50
: Ic=0,7A;Veg=5V hgg 10 to 100
i Collector-emitter saturation voltage *
| Ic=2A;1g=04A VCEsat typ. 065V
I Transition frequency at f = 100 MHz *
: —lg=0,7A;Vcg=28V fr typ. 650 MHz —_
- ~lg=2A;Vcg=28V fr typ. 625 MHz E
) Collector capacitance at f = 1 MHz -_—
X Ig=1g=0;Vcg=28V Ce typ. 18 pF -
”  Feedback capacitance at f = 1 MHz -
} Ic=100 mA; Vcp =28 V Cre typ. 128 pF
- Collector-flange capacitance Cef typ. 2 pF
)
]
i
>
J
)
* Measured under bulse conditions: tp < 200 ps; 6 <0,02.
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BLV21

i

150 7277749 60 7277750
c
heg - c
FE (pF)
100 40
Vee=
28V
-
,'
50 |= 20 A
- ,
5V =
0 0
0 2 ic (A) 4 0 20» VeB V) 40
Fig. 4 Typical values; Ti =250C. Fig.5 Ig =1g=0;f=1MHz; Ti =25 0C.
750 7277751
fr — =
(MHz) —————
-
4
7
500 N VARS
J i N CcB 1
/i 28V ]
20V 1]
250
0
0 , 1 2 ~lg (a4

Fig. 6 Typical values; f = 100 MHz; Ti =25 0C.
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V.H.F. power transistor BLV21

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

f(MHz)jVCE V) ] PL (W) ] Ps (W)  Gp (dB) | Ic(A) (%) | 7 Q) ]Y—._(mA/V)

175 ‘ 28 | 15 |<1,5 >10 l <0,83 > 65 |1,4+j1,85l33—j27,5

L5 L7 cé

5082

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 10 60 pF film dielectric trimmer (cat. no. 2222 809 07011)

C3 = 47 pF ceramic capacitor (500 V)

C4 = 120 pF ceramic capacitor

C56 = 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

1.2 =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 Q 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

i

l 150

7Z78507

7278509

Fig. 8 Component layout and printed-circuit board for 176 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 BLV21
30 7277752 15 7277753
3 [~ -
PL Gp 1Gp T =
w) Th=25°] (98 ™ 25°C
. h q
70°C 100
20 < 10
/] [
v 70 °C
. A
Th= n
/
V.04 259c] (%)
Y J
7 = 70°C
- -1
10 ,; 5 —150
y
HEP/
4
0 0 0 —
0 1 Pg (W) 2 5 15 PL (W) 25 —
—
Fig.- 9 Typical values; Vog =28 V; Fig. 10 Typical values; Vog =28 V; ——
f=175 MHz. f=175 MHz.
) 7277754
207
PLm:;m
(w)
(VSWR = 1)
Th=
50°¢
N
‘\\ o .
70°C Fig. 11 R.F. SOAR; c.w. class-B operation;
15 =175 MHz; VCE = 28 V; Rtj mb.h = 0,3 OC/W.
| The graph shows the permissible output power
™~ 90 ¢ under nominal conditions (VSWR = 1) as a
function of the expected VSWR during short-
time mismatch conditions with heatsink
temperatures as parameter.
10
1 10 vsSwr 102
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BLV21

7268950
5 X;
T
xi Fri p g
() I‘ .
25 V4
\
\ .
/
/
0
‘/
—25
Xil
_s Al
0 100 200 f (MHz2) 300

Fig. 12 Input impedance (series.components).

30

Gp
(dB)

20

10

7268949

P4
g

Fig. 14.

f(MHz) 400

80 [

()

- 60

40

20

7268951
0
Cc
= L
[1 {pF)
y
Ry
-50
\
f
[ARN
N
R
N et L
1 -100
U
CL
0- = 200 ¢(MmHz) 400

Fig. 13 Load impedanée (parallel components).

Conditions for Figs 12, 13 and 14.
Typical values; Veg =28 V; P =16 W,

Th =25 °C.

OPERATING NOTE

Below 100 MHz a base-emitter resistor of 10
is recommended to avoid oscillation.
This res‘istor 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 175 MHz. The transistor is resistance stabilized and is guaranteed to with-
stand severe load mismatch conditions with a supply over-voltage 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 T = 25 0C

mode of operation | V¢ f PL Gp n z YL
v MHz w dB % Q mA/V
c.w. class-B 135 175 15 >10 >60 1,3+j0,68 | 180—-j54
c.w. class-B 12,5 175 15 typ. 10,5 typ. 67 - -
" MECHANICAL DATA e - Dimensions in mm
Fig. 1 SOT-120. - ‘ ‘
F_ 1014
1,6 max
8~32UNC ™ l‘_ ceramic
\ -
I I
28 84 15—l - I 1
26 max iy |
L — |
865 Bel
_>2'g<—min_> | metal
v '%gx—> L-
el
: min
—! 98max le «— 11,8 —» 7,0 max '«
- 28 -
26 e 72698811
Torgue 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 toxic. 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 (Vgg = 0)

peak value VCESM " max. 3% V
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>1MHz ~lem max. 8 A
R.F. power dissipation (f > 1 MHz); T,,, =25 °C Prs max. 53 W
Storage temperature . . Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C

7277580 7277581
3 60 T
1
2 short-time
o Prs operation NC
Ic Tmb 2: V\ (W) - during mismatch
(A) Th=70"C N
™ continuous
! 40 EEE=C \_r.f. operation T ||
N N\, derate by o~ 1
S \9,3 W/¥C
N
0.5 continuous iy N
) d.c. operation N
derate by 0,25 W/°C [ g
20
0,2
0,1 0
2 5 10 20 , 0 50 T (°c) 100
Vee (V) h
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg <16,6 V;
f=1 MHz.
THERMAL RESISTANCE (dissipation = 15 W; Ty, = 77 9C, i.e. T, = 70 ©C)
From junction to mounting base {d.c. dissipation) Rth j-mbldc) = 3,7 oc/wW
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 3,05 oC/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=26°C

Collector-emitter breakdown voltage
VBe=0; Ic=15mA

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

Emitter-base breakdown voltage
open collector; Ig =5 mA
Collector cut-off current
VBe=0; Ve =18V
Second breakdown energy; L = 25 mH; f = 50 Hz
open base
RBg =102
D.C. current gain*
Ic=175A; V=5V
Collector-emitter saturation voltage*
Ic=5A;iIg=1A
Transition frequency at f = 100 MHz*
—lg=175A;Vcg=135V
—lg=5A;Vcg=135V
Collector capacitance at f= 1 MHz
Ig=1g=0;Vcg=1356V
Feedback capacitance at f =1 MHz
Ic=100 mA; Veg =135V
Collector-stud capacitance

* Measured under pulse conditions: tp < 200 us; 5 <0,02.

V(BR)CES
V(BRICEO
V(BR)EBO
ICES

Esgo
ESBR

hrE

VCEsat

> 36
> 18
> 4
< 5
> 4
> 4
typ. 40

10 to 80
typ. 15
typ. 900
typ. 825
typ. 43
typ. 27
typ. =~ 2

mA

md
mJ

MHz
MHz

pF

pF
pF
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BLW29
60 7 7277582 150 7277583
] Ce
h
FE (pF)
= P
,4 N VCE__‘
N 13,5V
\
40 HA N 100 f{
4 A §
5V -1 \
‘\
N
typ
20 50
} e
= 0 5 iclar 10 0 10 vegtv 20
— Fig. 4 Typical values; Tj =250C, Fig.5 Ig=1g=0;f=1MHz; Tj=25 oC.
1500 . 7277584
fr
(MHz)
1000
typ
l, -
yd
"~
1
500 9
0
[¢] 2 4 6 _|E (A) 8

Fig.6 Vg =135 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=250C '

f (MHz) | Vce (V) IPL(W) | Pg (W) Gp (dB) |lc(A) 7 (%) | zi () ITf_(mAN)
175 \ 13,5 % | <15 >10 |<18 >60 |13+j0,68 | 18054
175 12,5 15 typ. 1,34 typ. 10,5|typ. 1,8 typ. 67 - -

:IE L4 L7 o]
50
c1 L1 C3a ULT.

50Q

C2
7
72775911
R1 L2

+Vcc\

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 = 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 = |6 = 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; feads 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=108 carbon resistor

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

’
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BLW29

APPLICATION INFORMATION {(continued)

7277571.14

7277572
Fig. 8 Component layout and printed-circuit board for 176 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 BLW29

7277589
20 7Z77':">88
P 20 100
L — Gp
w) Th=25°C Gp n
(dB) (%)
L1 N PS
20 A TF 15 Th=25°C{75
‘/
<= 70°C NN
/ 22T
P L PN FT 1,=70°C
A ) e i L T
/‘"' 10 N g 25 °c ] %9
/ N
/4
10M 70°C
A 5 25
LI
0 0 0
0 2 Pg (W) 4 0 10 20 PL (W) 30 "='—
Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 175 MHz; —_—
—— Veg=135V;———Vcg=125V. — VEg=1356V;———Vpp=125V. —
7277590
Fig. 11 R.F. SOAR (short-time operation
20 during mismatch); f = 176 MHz; T}, = 70 ©C;
N N[N N » Rth mb-h = 0,45 °C/W; VcERom = 13,6 Vor
N \ | VSWR=] | 12,5 V; Ps = Pgnom at VCEnom and
N5 VSWR = 1 (see page 5).
PLnom
(W) NN The transistor has been developed for use with
(VSWR=1) \\\‘ N unstabilized supply voltages. As the output
\‘\‘ 10 power and drive power increase with the supply
\‘\ { voltage, the nominal output power must be
NN 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

i

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.
7277586 » 7277587

75 0
i H CL
i T »
+
v, — xi () ’ . (pF)
o N 7 - L
+25 - 5 4 -100
4
fi
I
0 1
1
] 1
-2,5 2,5 -200
Xj
f
~5
C ok ~300
0 250  {(MHz) 500 0 250  {(MHz 500
Fig. 12. Fig. 13.
' 7277585
30
' Gp
{dB)
20 _ Conditions for Figs 12, 13 and 14:
N Typical values; Vcg = 13,6 V; P = 15 W;
ALY Th =25 °C.
\
10
-
Fig. 14.
0
"0 : 250  § (MH2) 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-voltage 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 | V(g f PL Gp n 7 YL
\% MHz w dB % Q mA/V
c.w. classB 135 ! 175 I 28 | >9 l > 60 | 0.9 +i0,9 I 380 + j40
c.w. class-B 12,5 175 28 typ. 9,6 typ. 70 - -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-120. . v
Sx=m
e 5 o —>l014
8min (4x) ] [} 1,6 max
8-32UNC ™ "] ceramic
T -
PN r
28 A 8,4 — R i o
26 _#— 7 max j,S‘ ] I
b ! b |
865 BeO
29 ~*“min " l metal
e 26 _, LL
max
’ 59 ‘ | 4
o 55 - — min -
—' 98max = +— 11,8 —17,0 max '«
28
- 26 o 72698811
Torque on nut: min. 0,75 Nm A Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,5 kg cm) Mounting hole to have no burrs at either end.
max. 0,86 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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BLW3t1

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

peak value VeESM max. 36 V
Collector-emitter voltage (open base) VcEo max. 18 VvV
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. 15 A
R.F. power dissipation (f > 1 MHz); T = 256 °C Pys max. 96 W
Storage temperature ; Tstg —65 to + 150 OC
Operating junction temperature . Tj max. 200 °C

1277592 7277593
20
Ic 100
(A) | p '\l |short-time operation
rt Nduring mismatch
10 W) PG N

N\ continuous |

75 \\r.f operation
| \\derate by
] y \Tomp - 25 °C Sy \0 48W/°C*
N
\‘ \ 50 | continuous N
\ ) : d.c. operation ¥
),_ derate by M
N\ J by 0,39W/°C
Th=70°C v N
2 25
1 0
5 10 20 30 0 50 - 100 o 150,
Veg (W) Th °C)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vop < 16,5 V;
21 MHz

THERMAL RESISTANCE (dissipation = 26 W; Ty, = 81 oC,i.e. Th =70 OC}’

‘From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 2,4 oc/w
From junction to mounting base (r.f. dissipation) Rth j-mbirf) = 1,85 °OC/W
From mounting base to heatsink Rth mb-h = 0,45 oC/W
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V.H.F. power transistor

BLW31

CHARACTERISTICS
Tj =250C
Collector-emitter breakdown voltage
VBE=0;lc=25mA
Collector-emitter breakdown voltage
open base; 1¢ = 100 mA
Emitter-base breakdown voltage
open collector; Ig = 10 mA
Collector cut-off current
VBeg =0;Vcg=18V .
Second breakdown energy; L = 25 mH; f = 50 Hz

open base
R =108Q
D.C. current gain*
Ic=35A;Vcg=5V
Collector-emitter saturation voltage*
Ic=10A;1g=2A
Transition frequency at f = 100 MHz*
—lg=35A;Vgg=135V
—lg=10A; Veg=136V
Collector capécitance at f=1 MHz
Ig=1g=0;Veg=135V
Feedback capacitance at f = 1 MHz
"Ic=100mA; Vg =135V
Collector-stud capacitance

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

V(BR)CES
V(BRICEO
V(BR)EBO
Ices

EsBO
ESBR

hrE

VCEsat -

T

fr

> 36
> 18
> 4
< 10
> 8
> 8
typ. 40

10 to 80
typ. 1.8
typ. 850
typ. 700
typ. 92
typ. 58
typ. 2

mA

mJ
mJ

MHz
MHz

pF

pF
pF
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‘BLW31

60 7277595 300 7277598
Ce
hre (oF)
ao - - 200 Hy
» Vee= 135V
\
\
N5V
20 -~ 100
= tYp 1
0 )
0 10 'C(A) 20 o 10 Vee v) 20
Fig. 4 Typical values; T; = 25 OC. Fig. 5 Ig=1g=0;f=1MHz; Tj= 25 OC.
1000 : 7277597
t
. // yp
T .
(MHz).
, , N
500
N
AN
-
0
0 1 .
5 0 —IE (A) 15

Fig. 6 VB = 13,5 V; = 100 MHz; Tj = 25 °C.
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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)
T, =25 0C

f (MHz) | VeE (Vﬂ PL(W) | Ps(W) Gp (dsj Ic (A} (%) J 7 (Q) | YL (mAN)

175 135 28 <35 >9 <345 >60 0,9+j0,9 | 380 +j40
175 12,5 28 typ.3,15 typ.9,56 | typ. 3,2 typ. 70 - -
:/E , L5 L8 e
C3a == T.UT. 508

50Q

7Z77603.1

+VCC

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 enametled 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 2 carbon resistor v
Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
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BLW31

APPLICATION INFORMATION (continued)

160-

7277573.1

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-gtass 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
50
Th=25°C
PL A ),
(W) /
7 7 70°C
4
171
25 4
l%
v
i/
/
/
0
0 25 5 pgw) 75
Fig. 9 Typical values; f= 175 MHz;
—— VEg=135V;——~Vgg=125V.
: 7277601
N[ VswR=T]
N5
\
\
PLnor \
Lnom
(w) \\\\
(VSWR = 1) \ \
AN
\
10
\
N
30 SR
N [2°
T
50
Pg | |
PSnom
25
1 1.1 1,2 Vce
VCEnom

7277600
R eam
| ]
"(dB) N
\:\\ (%)
NI
i N
10 RN Th =25 °C{100
} /
70 °c
25 OC
ot 70 °C
= 50
0 0
0 25 PL (W) 50
Fig. 10 Typical values; f = 1756 MHz;
—— Veg=135V;———Vegp=125V.

Fig. 11 R.F. SOAR (short-time operation
during mismatch); f = 175 MHz; T, = 70 °C;

‘Rth mb-h = 0,45 °C/W; VGERom = 13,5 V or

12,5 V; Pg = Pgnom 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 voitages 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
drive {(Pg/Pgnom) increases linearly with supply
over-voltage ratio. '

T
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BLW3t

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 2 is recommended to avoid
oscillation. This resistor must be effective for r.f. only.

+3‘ . 7Z7'7594 4 : 7277602
L8] f X -
Xi
() R,
*2 (Q) 1+500
R CL
N p (pF)"
+1 3 d +250
I'i 1
R P,
L -
0 N y Cio
N 4
-1 2 —-250
/
—2 ,' { —-500
] ]
1
- C
_a L —750
0 200§ (MHz) 400 4] 200 f (MHz) 400
~Fig. 12, Fig. 13.
30 7277596
Gp
(dB)
] Conditions for Figs 12, 13 and 14:
20 FRT Typical values; Vog = 13,5 V; P = 28 W;
\ Th = 25 °C.
\
10 N
N
0 Fig. 14.
0 200 £ (MHz) 400
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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 wifl go into production

A

731BLY/A
(BLW32)

N

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 I Th dim * Po sync * Gp
MHz mA ocC dB w dB
class-A; linear ampl iﬁér 860 150 70 -60 > 0,5 > n -
860 150 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. -
| 152
1k -8
‘ 9 min (4x) 8-32UNC 1,98 max .
* l ceramic
c D I | L _L >
28,2 _ [ R B i 6,5
?5,4 6,2 - J
}
AN b t — BeO
3,05 ! 13,3l metal
A 12
€ 11
- 5,9 -— - g'gl"
) 56
17,6 max |- 7276300 . Max
28,2
25,4
Torque on nut: min. 0,756 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
(8,6 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




731BLY/A
(BLW32)

I

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

(peak value); VBg = 0 ‘ . VCESM max. 50 V
open base , VeEo max. 30 V
Emitter-base voltage (open collector) VEgo = max. 4 V.
Collector current o ,
d.c. or average I max. 650 mA
(peak value); > 1 MHz Icm max. 1000 mA
-+ Total power dissipation up to Tmp = 25 °C Piot max. - 108 W
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 °C
2 72777041 15 7Z77705.1
|
C v
(A) Ptot
(W)
1
o N
Tmb=25°C1 10
~—X
: \\
0,5 <
— (1)

Th=70°C\* ~
| \ s

0,1 0
5 0 20 30
Vg (V) 0 50 T} (9C) 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 . o
(dissipation = 3,75 W; Ty,p, = 72,3 °C;i.e. T,=70°C} Rthjmb = 15,0 oc/w
0,6 oc/W

From mounting base to heatsink ; Rth mb-h
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U.H.F. power transistor

731BLY/A

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

Example

Nominal class-A operation: Vcg = 26 V; Ic = 150 mA; T, = 70 OC.

Fig. 4 shows:  R¢hj.h
Typical device: Ryp j-h
Tj

max.
max.
typ.
typ.

15,6 OC/W
130 °oC
13,56 oC/W
120 oC

(BLW32)
7277709.1
ld 1 / 4
o/ ‘IN_ A /
f | O . .
T SSTISS /
18 ”1’“'9 T~/ %
IS /
AT I
s y N \&‘ e ;
Q, N, |
Rthj-h 4 “ N 7
(°c/w) Suyy N AN +
— N/ N 4
y N Y "
4 / @ ;
16 4 7 7 [ 4 OV /T
7 y Q/t_ Oooq::
. ,') O
4
/ / A N So -
/ 3 75, <
A r 00
’ )4 [«
e 7
14 QSO
y /] C
y ,,
0,
4 (4]
OC\ ——
(Y ——
4 > —
4 / A5 —
V.
12 7 7
l'
4
,
4
4
10
0 5 10 Piew) 15
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731BLY/A
(BLW32)

—» CHARACTERISTICS
Tj = 26 OC unless otherwise specified
Collector-emitter breakdown voltage

Vge=0;lc=2mA V(BR)CES = > 50 V

open base; Ic = 16 mA V(BRICEO > 3 vV
Emitter-base breakdown voltage

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

VBe=0;Veg =30V : ICES < 05 mA

VBE=0; VCg=30V;Tj=175°C IcES < 1.2 mA
D.C. current gain *

> 20

Ic =150 mA; VCE=?5V heg typ. 40

ic=150mA; Vcg =26 V; Tj=175°C hgg < 120
Collector-emitter saturation voltage *

Ic =300 mA; Ig = 30 mA i VeEsat typ. 500 mvV
Transition frequency at f = 500 MHz ** )

—lg=150mA;Veg =25V fr typ. 3,5 GHz

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

Ig=lg=0;Vpg=25V Cc typ. 3,7 pF
Feedback capacitance at f = 1 MHz )

Ic=10mA;Veg=26V Cre typ. 1,9 pF
Collector-stud capacitance : Ces typ. 2 pF

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

731BLY/A

(BLW32)
7278616 7278618
50 10
hrE A
Ce \
/ . (pF)
/ \
A
v N
' -
25 3 5 N
\ typ
N VcE =4
Y 25 v -
L
5V
0
0 250 o 10

(GHz)

500 |C(mA)750

Fig. 5 Typical values; Tj = 25 °C.

20 Ves (v} 30

Fig. 6 Ig = lg=0;f=1MHz; Tj~ 25 °C.

17278625

typ

250

500

-—|E (mA) 750

Fig.7 Vcg =25 V; f=500 MHz; Tj = 25 oC.
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731BLY/A
(BLW32)

- APPLICATION INFORMATION

fvision (MHz) | Ve (V) | IgmA) | T () | dim (@81 * | Posync W) | Gy (aB)
860 2 | 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. '

502 C1 L1

111 (11 T1

+VBB Voo 7277950
Fig. 8 Test circuit at fyigion = 860 MHz.

List of components:

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

C2 =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

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. 5,6 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)

+Vee

J) 7277949
4

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 Q carbon resistor (0,256 W)

R4 = R5 = 2,2 k2 carbon resistor {0,256 W)

R6 = 12 Q carbon resistor (0,5 W)

R7 = R8 = 820 £ carbon resistor (0,5 W)

R9 = 33 2 carbon resistor (0,25 W)

D1 =BZY88-C3V3

D2 =BY206
TR1=BD136

Fig. 9 Bias circuit for class-A linear amplifier at
fvision = 860 MHz.
727862
-50 TTT T ] —
Th=70°C"T25°C1 —
A —
i (1)
(dB) 1
V
V
4
4
7,
/i
ol L4
05 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; Vo =25 V; I = 150 mA; fyision = 860 MHz.
Information for widé-band application from 470 to 860 MHz available on request.
7
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731BLY/A

(BLW32)
10 . 7277708.1 100 —— 7277707.1
N RL -
rilxi N R L XL AN
() (@) A\
0 v 75 \
/] \
/7
/
/ \
-10 50
/
/ /
-20 25 ’
XL
]
— -30 0 l 2 3
= 10 102 f(mHz) 10® - 10 102 ¢ (MHz) 10
—_ Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).
35 7277708.1
N\
Gp ~
(dB)
\ Conditions for Figs 11, 12 and 13:
25 Typical values; VCE =25 V; I = 160 mA;
Th=700C. :
\ | .
—_ \
\
1\
\ Ruggedness
15 ' The BLW32 is capable- of withstanding a load
mismatch (VSWR = 50) under the following
#_ conditions:
f=860 MHz; Vog =25 V; Ic = 160 mA;
Th=70°Cand Pp(ay)=1W.
This holds for single-tone as well as for two-tone
5 operation (vision and sound).
10 102 ¢ (muzy) 108
Fig. 13.
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does not necessarily imply that the device will go into production

DEVELOPMENT SAMPLE DATA
This information is derived from devel les made availabl . 7328LY/ A

for evaluation. It does not form part of our data handbook system and
(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 6f 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 fuision VcE I Th dim* | Posync” Gp
MHz \Y% mA oc dB W dB

class-A; linear amplifier 860 25 300 70 —60 > 10 > 100 <-—
860 25 300 25 | —60 typ. 1,15 | typ. 105 =—

* 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. v ' Ty
' - 1,52 :I:D
L __— -
9 min (4x) } 1,98 max '
l # 8-32UNC | || ceramic
c L * l ]
Y -
82 [ A 6.5 1
25,4 6,2
b T '-{: —
N, . ? - BeO
3,05 ! +3,3\= metal
% 12
L ‘ e , 1"
¥
- 5:2 - - g:gl‘r
‘5,6
- 7'2;;“ -~ . 7276390 T max
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
(8,5 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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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 ) Veeo max. 30V
Emitter-base voltage (open collector) . VEBO max. 4V
Collector current
d.c. or average : Ic max. 1,25 A
(peak value); > 1 MHz Icm © max. 1.9 A
— Total power dissipation up to Ty, = 25 °C Ptot max. 193 W
Storage temperature Tstg —651t0+150 °C
Operating junction temperature T max. 200 °C
72777111
72777101 30
2
e :
(A) Tmb=25°C Ptot
N ) (W)
1 AN
i N\
AN \
BNEAY 20
VANAT
. Th=70°% \ \ N
0,5 N
\ - q
. N q
10 N
0,1 0
5 0 20 30 - 0 50 o 100
Vee ) T, (9C)
(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 = 7,5 W; T,y = 74,5 9C; i.e. Ty, = 70 °C) Rthjmb = 10,1 °C/W

0,6 oc/w

From mounting base to heatsink Rth mb-h
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U.H.F. power transistor 732BLY/A

, (BLW33)
1277715.1 Th=125°C 100 °C
15 "
d 4 75°C
71 P 1T
/ 7 B ‘/ b
Rthj-h PauPi P o
(Oclw) ‘/ > 4)\\ L - 1 50°C
= LT ™ />\\ o -
_— 1 . N
'(\ /7 < 425°C
NN > I
10 >< NG L1 N
q T~y
- —_— P,
b o N 10 °c
Y 4__*’ -
C [ P
C | L~ I
) ] T
R R ECE
J ol Jo i~ 1o
1 o o o [$)] o
ot+— ot+— o o}—+ o—
= ol o] |of |o 9]
: 5 ~ =
C =
) —
’
J
:
)
]
]
; 0
) 0 10 Prot (W) 20
Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Rp mp-h = 0,6 °C/W).
Example -

Nominal class-A operation: Vcg =25 V; e =300 mA; T, = 70 OC.
Fig. 4 shows: Rgpjp max. 10,7 OC/W

T] max. 150 OC
Typical device: Ripj.n typ. 8,25 OC/W
T typ. 132 oC
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732BLY/A
(BLW33)

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

VBe=0;lc=4mA V(BRICES > 50 V

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

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

VBE=0;Vcg=30V . lces < 1,0 mA

VBE=0:VCcg=30V;Tj=176°C Ices < 2,5 mA
D.C. current gain > 20

Ic=300mA;Veg =25V hfFg typ. 40

Ic=300mA; Vcg = 25 V;Tj=175°C hge < 120
Collector-emitter saturation voltage * :

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

—lg=300mA; Vg =25V fr typ. 3,4 GHz

~lg=600mA; Vg =25V fr typ. 3,1 GHz
Collector capacitance at f = 1 ‘MHz

IE=1e=0;Vog=25V . Ce 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; § < 0,02.
e Megsured under pulse conditions: th < 50 us; 6 < 0,01.
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U.H.F. power transistor ' - 732BLY/A

(BLW33)
7278617 7278619
50 20
h p. \\ CC
FE M (pF)
\ 15 Y
. \
\
) \ -
, Poass
N,
25 [ N 10
AN typ
N N
I gt oS N
Y
5V 1 5
0 0 —
0 0,5 1 i (A) 15 0 10 20 v g (v) 30 =
Fig. 5 Typical values; T; = 25 °C. Fig. 6 Ig = lg=0;f=1MHz Tj = 25 °C. —
] 7278623
4
typ
fT A/ \\
 (GHz) / N
/
/
/ AN
2 <
h
N
Ty
ol
o 0,5 1 —Ig (A) 1,5

Fig. 7 Vcg =25 V; f=500 MHz; T; = 25 ocC.
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732BLY/A
(BLW33)

— APPLICATION INFORMATION

fyision (MH2) | Ve (V) ’ Ic (mA) | Th (°C) l dim (dB)'*' Posync (W) * Gp (dB)
860 2 300 70 —60 > 10 > 10
860 25 300 70 —60 typ. 1.07 typ. 10,5
. 860 25 30 | 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.

P vz gazed

+VBB +VCC 7277950
Fig. 8 Test circuit at fyigjon = 860 MHz. '

List of components:

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

C2 =C6=C8=1to 3,5 pF film dielectric trimmer {cat. no. 2222 809 05001)
C4 = Cb= 3 pF chip capacitor

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

C9 =C12 =1 nF chip capacitor

€10 = 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 (4322057 04770)

L4 = 4 turns closely wound enamelled Cu wire (1,0 mm); int. dia. 5,56 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 (er = 2,74); thickness 1,5 mm.
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U.H.F. power transistor . 732BLY/A
(BLW33)

List of components:

C1 = C2=C3 =100 nF polyester capacitor

C4 =10 uF/25 V solid aluminium
electrolytic capacitor

+vec  R1=150 Q carbon resistor (0,25 W)

R2 = 100 Q carbon resistor (0,25 W)

R3 = 82 £ carbon resistor (0,25 W)

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

R7 = R8 = 820 Q2 carbon resistor (0,5 W)
RY = 33 Q2 carbon resistor (0,256 W)

D1 =BZY88-C3Vv3

D2 =BY206
o TR1=8BD136
} 7277949
Fig. 9 Bias circuit for class-A linear amplifier at
fvision = 860 MHz.
7278621
-50 T :
® =70 °C
] |
- 25°C
L1
dim(1) 1A
(dB) »
A
//
-60 /,: v -—
AL
A1
AL
po4
4
/|
/
-70
0 1 2 Py sync 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; Vog = 25 V; ig = 300 mA; fyjsion = 860 MHz.

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

(BLW33)
5 : 72777121 56 ' . 7277713.1
ri i RL )
Fi X ‘ R L XL \
(«) : () \
0 / 375
/
\
- -5 25
/ AN
/TTAN
4 .
)4 1
-10 12,5 —[
X'I /
. Y
XL
= -15 0 l
= 10 102 ¢ (MHz) 103 10 102 §(MHz) 103
—_— Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).
35 7277714.1
N
G \
P \
(dB)
\ Conditions for Figs 11, 12 and 13:
25 \ Typical values; Vog = 25 V; I = 300 mA;
Th=70°C.
—
5 \ Ruggedness ;
The BLW33 is capable of withstanding a load
mismatch (VSWR =50) under the following
conditions: '
f=860MHz; Vcg = 26 V; Ic = 300 mA;
Th=70°Cand P| (ay) =2W.
This holds for single-tone as well as for two-tone
5 operation {vision and sound).
10 - 102 f(MHzy 108
Fig. 13.
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DEVELOPMENT SAMPLE DATA

This information .is derived from development samples made avaitable 7338LY/A
for evaluation. It does not form part of our data handbook system and
does not necessatily 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 desngn and the
appllcatuon 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* | Posync” Gp
’ MHz mA oC dB w dB
class-A; linear amplifier 860 600 70 —60 > 18 > 9 -
860 600 25 —60 typ. 2,16 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
Fig. 1 SOT-122.
|
Tle
' 9 min (4x)
c [ I
28,2 _r B
25,4
AN
3,05 X
‘ | ]e
1
59 |/
- 5,5 —
| 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)

Dimensions in mm

- 017
011

I“ ceramic

4

— BeO
metal

2,8
—- 5'6
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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733BLY/A | :
(BLW34) <

T

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 _ o a Vceo. |, max. . 30V
Emitter-base voltage {open collector) ‘ o . VEBO max. : 4V
Collector current ’ . :
d.c. or average : S : Ic < mnax. 2,25 A
(peak value); f > 1 MHz : iom  max. "35°A
—  Total power dissipation at Tyyp = 25 °C Piot ~ max, 31w
Storage temperature - - Tstg —65 to +150 °C
Operating junction temperature ’ Tj max. - 200 °C
, 2277716.1 40 . 72777174
4
Ic b
: L Ptot
(A . Tmb=25°C w)
2 N N\_/
N
\ 30
—— 1 y : \
Th=70°C Y\ N
A\
20
0,5 ;
N
INC
0,2 10 - -
5 10 Veg (V) 20 30 0 50 ° T1,(%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 : o
(dissipation = 15 W; Ty, = 79 OC; i.e. Ty =70 °C) Rthjmb = 6,2 oc/w
From mounting base to heatsink- ' Rthmbh = 0,6 oc/wW
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U.H.F. power transistor 733BLY/A

Nominal class-A operation: Vo = 25 V; I = 600 mA; T, = 70 ©C.
Fig. 4 shows: R¢njh max. 6,756 O°C/W

Tj max. 170 °C
Typical device: Rypjp  typ. 545 OC/W
Tj typ. 152 ©C

(BLW34)
22777214 T,=125°C 100°C
i 7 T/
Y
w4 76°C
2 pd
8 # Y,
Cd
7
Rut
thj-h - d
(9C/W) 7 7 450°C
P4 P, ld
V.4 7
/ /’\ ~
7 Vi A NV Pd
/] A A
y. / . P N, « + 25 OC
c » Y " PdhN
-~ / " B .
C W, N N -
) ™~ A A
i 6 - 3 bod 0 OC
1] r o M, «
- - N
E vd r ~ > —
C b A =
) A L ol —_—
) » - —
4 + 5 s A [}
- ' — =Y = ey N
J - ~NAHO N 4+ 4N 4O
- ollollnllol|la]o
> ollotllollollol o
P oTloTloTloTlo To
S >
i
J
; 4
) 0 10 20 Piot (W) 30
Fig. 4 Maximum thermal resistance from junction to heatsink as a function of power dissipation, with
heatsink and junction temperature as parameters. (Rih mp-h = 0,6 °C/W).
Example ' -
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733BLY/A
(BLW34)

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

VBE=0;1c=8mA V(BR)CES > 50 V

open base; Ic = 60 mA V(BRICEO > 30 Vv
Emitter-base breakdown voltage

open collector; |g =4 mA ' V(BRIEBO > 4V
Collector cut-off current

VBE=0;Vcg=30V IcES < 2,0 mA

VBe=0; VCE=30V;Tj= 175 0C lces < 5,0 mA
D.C. current gain .

= e = > 20

Ic=600mA; Vog=256V hgg typ. 40

Ic=600mA; Veg=25V; Tj=175 oC hpg < 120
Collector-emitter saturation voltage * :

I6=12A;1=0,12 A VCEsat typ. 450 mV
Transition frequency at f = 500 MHz ** :
" —lg=06A;Vcg=25V fr typ. 3,3 GHz

-lg=12A;Vcg=26V fr typ. 3,0 GHz
Collector capacitance at f = 1 MHz : ‘

lg=lg=0;Vcg=25V Cc typ. 13,5 pF
Feedback capacitance at f = 1 MHz

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

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

733BLY/A

(BLW34)
7278615 60 7278614
50 'IV \ Cc
TN (pF)
4
"FE \YNULE
Vee= ] 20
1
= {
25
N
N N
N5V 20
™ yp
—
0 0 —
0 1 2 oA 3 0 20 yeg(v) 40 =
Fig. 5 Typical values; Tj = 25 °C. Fig. 6 Ig = lg=0;f= 1 MHz; Tj =25 °C. —
4 7278620
typ
'l o
fT ~
(GHz) : SR
N
N
/
2 S ar
N
N
Y
N
0 .
0 1 2 —Ig (A) 3

Fig.7 Vg =25V, =500 MHz; T; = 25 °C
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733BLY/A
(BLW34) :

—=  APPLICATION INFORMATION

fuision (MHz) | Ve (V) | ¢ (mA) | Th (©C) | dim (d8) * | Posync W) * Gp (dB)
860 2% 600 70 —60 > 18 > 9
860 2% | 600 70 -60 | typ. 1,9 typ. 10,2
860 25 600 2 —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.
VSWR input < 1,1 ct

c25¢

L1 - L4

c10 VSWR output <2

7277948

Fig. 8 Test circuit at fyjsjon = 860 MHz.

List of components:

C1 =C2=1,4 pF to 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)
C3 =2x5,6 pF chip capacitors (in parallel)

C4 = C5= 100 nF polyester capacitor

C6 = C7 =1 nF feed-through capacitor

C8 =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

won

7
R1 T T
Rs| |
\ BD136 '
—=c4 & ==C12
BY206 '
R2 '
Re[]
R3
. A v,
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U.H.F. power transistor ~ 733BLY/A
© (BLW34)

List of components {continued):

R1 = 1,8 kS2 carbon resistor (0,5 W)

R2 = 1560 £ carbon resistor (0,25 W)

R3 = 100 2 wirewound potentiometer (3 W)

R4 = 33 2 carbon resistor (0,5 W)

R5 = 220 £ carbon resistor {1 W)

R6 = 3 £2; parallel connection of 4 x 12 2 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 5 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
(e, = 2,74);.thickness 1,5 mm.

50 ¢ ) ’ ey 7278622
' TR=70°C
+—+
— ; - 25 °C
P
dim“) //'
(dB) LA |
-
A
A
//
—-60 ,’/
A -
Vi
N A
-70
0 : 2 4 Po sync W) 6

_ {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; Vo = 25 V; I = 600 mA; fyision = 860 MHz.

Information for wide-band application from 470 to 860 MHz available on request.

W ( October 1978
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733BLY/A

Fig. 10 Input impedance (series components).

35 7277720.1
G N
P
(dB) \
\
\
\
15 \
N
5
10 102 §(MHz) 103
Fig. 12.

(BLW34)
5 7Z77718.1 30 72777191
FioX;
(s2) RLXLE R
. Q) Lttt
25 r ¥
[TH 20 \
7-
/
/
4 R
" 10 H
-25 / %’
/ /
"
Xi /’
1 XL
-5 I 0 l
10 102 f(yHz) 10° 10 102 f(mHz) 103

Fig. 11 Load impedance (series components).

Conditions for Figs 10, 11 and 12:

Typical values; Vcg = 25 V; I = 600 mA;
Th=700C.

Ruggedness

The BLW34 is capable of withstanding a load
mismatch (VSWR = 50) under the following
‘conditions: -

=860 MHz; Vog = 25 V; Ic = 600 mA;
Th=70°Cand P (Ay)=4W.

This holds for single-tone as well as for two-tone
operation (vision and sound).
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BLW60

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 volitage of 12,6 V. The transistor is resistance stabilized.

Every transistor is tested under severe load mismatch conditions with a supply over-voltage to 15 V.

Matched hgg 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 Tp, = 25 °C

mode of operation {Veg|  f PL Gp n 7 i d3
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. 19,5 | typ. 35 - - typ. =33
MECHANICAL DATA Dimensions in mm —
Fig. 1 SOT-56. —
¥
e 4 [ R 0,147
. 49 —» !
| | 76 min ax) ; 0107
, § v }
IR AN . N B 1 X Y
/, —+-0 10-32UNF + by
b ' [ ¢ '
- g5 — 1,98 max—e| (=
e
3 3,00
-2l W el
- 27
max - 7260000.4 |4—— :(1)3 — ns,"f;
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 or
{17 kg cm) countersink either end of hole.
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BLW60O

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

Voltages
Collector-base voltage (open emitter) -
peak value , VcpoM  max. 36 V
Collector-emitter voltage (open base) VcEO max. 18 V
Emitter-base voltage (open collector) ‘ VEBO max. 4 v
Currents
Collector current (average) Icav)  max. 8 A
Collector current (peak value); f 2 1IMHz IeMm max. . 20 A
Power dissipation
Total power dissipation at Ty, = 70 °C
£21MHz; Vog < 15 Vi Ry p-n = 0,3 °C/W :
Derate by 0,5 W/OC for 50 0C = Ty < 100 °C Piot max. 65 W
. . 7Z67069.% - ) 716;070.|
150 T] DCSOAR] [ 11
Py (IAC) Th=70°C
CE~ o,
Prot 2 Mt - y Rth mb-h$0,3°C/W
(W)
6
5
100 - -
short time operation
<{ T VSWR>3 v 4
3
50 S
normal operation 2
VSWR <
0 - N 1 B g
0 50 Thi°C) 100 5 6 7 891 Vee (V) 20
Temperature .
Storage temperature ‘ ‘ ' Tstg  -65 to 4200 OC
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BLW60O

CHARACTERISTICS

Breakdown voltages

Collector-base voltage

Ty = 25 °C unless otherwise specified

open emitter; I = 100 mA V(BR)CBO > 36 V
Collector-emitter voltage
open base; I = 100 mA V@BR)CEO > 18V
Emitter-base voltage
open collector; Ig = 25 mA V@BRrR)EBO > 4 VvV
Transient energy
L =25 mH; f =50 Hz
open base > 8 mWs
-Vgg =1,5 V; Rgg =33 Q E > 8 mWs
D.C. current gain
Ic=1A;Vgg= 5V hpg 20 to 100
D.C. current gain ratio of matched devices —
Ig=1A;Vcg= 3V hpE1/hpE2< 1,2 =
Transition frequency ‘
Ic=6A;Vcp=10V fr typ. 550 MHz
Collector capacitance at f = 1 MHz
-1 =0 — typ. 120 pF
Ig=1g=0;Vgg=15V Ce - 160 pF
Feedback capacitance
Ic =200 mA; Vg =15V Cre typ. 80 pF
Collector-stud capacitance Ces typ. 2 pF
3
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BLW6O

1000 1267080
fr -
(MHz) typical values:
750
1A [ VCE
” — e 12,5V
500 |45 . i
| P — - 10|V4
— b ———) '
L~ — [
7,
~ =] 5V
™~ SV
250
0 :
0 2,5 5 7,5 10 12,5 Ic(A) 15
7267077
300 T
TTTTT]
IE=1g=0 4
C. £=1MHz 1
®F) H\
200 .
N
T
ot
N
100
0 L
0 10 Veg(™ 20

4 September 1974



I

APPLICATION INFORMATION

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

£ = 175 MHz; T, up to 25 °C; Reh mb-h < 0, 3 °C/W.

Vee (V) [ Ps (W) [ PL W) | Ic(A) | Gp(®) | n(®) | Z@ | YL (ma/v)

12,5 | <127 | 45 | <48 | >55 | >75 | 1,1+j1,4 | 310+95

Test circuit for 175 MHz:

500

R2

Lé

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

C9 = 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

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

Component lay-out for 175 MHz test circuit see page 6.

cs ;
7 12817170

50Q
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BLW6O “ | : !

APPLICATION INFORMATION (continued)

- - 123mm - — - —
A
R2
 @m— +Vp
& il
L3 C7
o|fs 1 <, (©
- . T ] 55mm
o == L5 °
€z_ 1 ' ———===n .
- — 8
_i,Dca CGH ' l .
(o] AR
\_.__J' ‘ : |
| f c9 |
L L

| 7266945
ground plane removed

—

gn

A\

Ls

7261715

7266943

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

60

72670751

-

y p
% 12

SV.

w)

40

&
(2]
i
K
N
w
<

g
=T

20

(5,3

04

typ. values

Reh mb-n $0,3°C/W

T

LT

FITTTT T

TITTTTTT]

0 Ps(W)

7269173

20

60
"~ | f=175MHz

PLnom

(W)

T,=70°C -

Rt mb-n 0,3 °C/W

Vecnom =125V -~

Psnom =Ps at Vec =

12,5V and VSWR=1
see page 5

R.F SOAR

50

VSWR =10

o

40

11 Psnom

1,2

30
10

11 Vee

1,2

AtPy =45 W and Vo = 12,5 V, the
output power at heatsink temperatures
between 25 OC and 70 OC relative to
that at 25 OC is diminished by

60 mW /°C.

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 (Pjnpom) must
be derated in accordance with the ad-
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/Pgpom) increases linearly
with supply overvoltage ratio

Vee/Vecnom):

m——

September 1974
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BLW60

30 7267079

power gain \fersus frequency
INNNEN!
G [ LLTi1
P Voeo=12,5V —
(dB) Py =45W -
20 \
t
X ypP
N
N
10 N
\\
-
| 0
0 100 £ (MHz) 200
‘ 7267071 L I—
input impedance (series compo- } load impedance (parallel compo-
nents) versus frequency nents) versus frequency
B T
+2 - +1000 - r+r5
il r- N c 1
Ty ! L R4+ FRL
xi T ®F) [TT Q)
()] /; -
0 0 ~ 04
A 4
C
Xq t L
; /
o typ. values =+ 1 typ. values
2} Vee=12,5V 1] 1000 ¥ Voe=12,5V :2
L Py =45W [ 1] Pp =45W [ 14 .
[ L | L
P T T T T
EEEEEN : BENENN

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

VGE = 12,5 V; Ty, up to 25 OC; Rip mpb-h < 0,3 °C/W
1 = 28,000 MHz; f = 28,001 MHz

output power G . ndt d3 dg Ic(zs)
w dE % dB * dB * mA
3to 30 (P.E.P.) I typ. 19,5 ' typ. 36 r typ. —33 I typ. —36 l - 25
Test circuit; s.s.b. class-AB.
Ry=
R 500
s=  C1
son 4
[ 4
. _]_ ] E 3
Cc2 ‘TCS be
—0
+Vg =125V
72669464
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 ”

HiHl

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- msulated rotor)
C5:'=C7 = 3,9 oF polyester capacitor (+10%)

Cé6 = 2 x 270 pF polystyrene capacitors in parallel

C8 =Cl15 =C16 = 100 nF polyester capacitor (¥10%)

c9 = 2, 2 pF moulded metallized polyester capacitor

C10 = 2x 385,pF film dielectric trimmers in parallel

Cll.=. .+ 68 pF ceramic capacitor

Cl2 =" 2 x. 82 pF ceramic capacitors in parallel i

Cl3 = 47 pF ceramic capacitor...

Cl4 = " 385 pF-film dielectric trimmer .

L= 88 nH; 3 turns Cu wire (1, 0 mm); internal dlameter 9 mm coil Iength 6,1 mm;

leads 2 x 5 mm
L2 =15 = ferroxcube bead, grade 3B (code number 4312 020 36640)

L3 = 68 nH; 3 turns enamelled Cu wire (1, 6'mm); mternal dlameter 8 mm;
coil length 8,3 mm; leads 2 x 5 mm
14 = 96 nH; 3 turns enamelled Cu wire (1, 6 mm); internal diameter 10 mm;
coil length 7,6 mm; leads 2 x 5 mm :
Rl = 27 Q carbon resistor (£5%)
R2= .- 4,7 Q carbon resistor (+5%)
R3 = 1, 5 kQ carbon resistor (+5%)
R4 = 10 @ wire-wound poténtiometer (3 W)
RS = 47 Q@ wire-wound resistor (5,5 W)
"R6 = 150 @ carbon resistor (+5%)

10 ” : |[ September 1974



‘BLWé60

728707461

intermodulation distortion
versus output powerf

typ. values

Vee =125V

f, = 28,000 MHz

f,=28,001MHz

T,=25°C

Ren mb-h $0,3°CIW

Ic(zs)=25mA

~605 20  PEP(

W) 40

7267073.1

intermodulation distortion
versus output power?

ds typ. values

VCC =13,5 V

f, = 28,000 MHz

f,=28,001MHz

Th=25°C

Rih mb-n £0,3°CIW

Icizs)=25mA

|

N\ dj

O,

805 20

REPR (W) 40

60

Mgt

(%)

40

20

60

MNat
(%)

40

20

0

double -tone efficiency,
versus output power
Vee =125V
, = 28,000 MHz
f,=28,001 MHz
Th=25°C
Rth mb-h 50,3°C/W
Iezs)=25mA
]
typ
1A
4
y
0 C20 PER(W) 40
72670761

72670782

double -tone efficiency
versus output power
Vec =135V
f, = 28,000 MHz
f,=28,001MHz
T,=25°C
Rih mb-h £0,3°C/W
Icizs)=25mA

typ

0 20 PER(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.

v

[

September 1974
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BLW60

B

30 » 7267082

- power gain versus frequency
G ==
b typ— —
(dB) ~
10
0
1 10 f (MHz) 102
$.S.B. class AB operation
Conditions:
CPL =30 W (PEP) ' PL, =35 W (PEP)
Vee =12,5V Vee =13,5V
Ic(zs) =25 mA ) Iczs) =25 mA
Th. =25 °C Th =25 0C
Rth mb-h £ 0,3 °C/W : : Rth mb-h = 0,3 °C/W
Zy, o= 1L,9Q ZL = 1,9Q

The curve (both conditions) holds for an unneutralized amplifier.

12 . September 1974



BLWé60O

7267081

10
‘input impedance (series compo-
T nents) versus frequency
i N [ [ [1
Q) N\ typical values
7,5 i
N
AN
5
'/_x_ N
2,5 7 ! NN\
7
™~
-——
——
0 =
1 10 £ (MHz) 102 =
S.S.B. class AB operation ‘
Conditions:
Py, = 30 W (PEP) PL =35 W (PEP)
Voo = 12,5V Vec = 13,5V
Iczs) =25 mA Ic(zs) =25 mA
Th =25 oC - Ty =25 OC
Rth mb-h = 0,3 °C/W Rth mb-h = 0,3 °C/W
1, = 1,99 7y, = 1,9¢
The curve (both conditions) holds for an unneutralized amplifier.
13

September 1974







JL e

~ 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 T, = 25 OC

mode of operation |Voe | f PL G n zi | YL d3
: V | MHz ) dg 1% Q mA/V dB
c.w. (class-B) (128 | 175 45 > 55> 75(1,1+j1,4|310+j95 -
s.s.b. (class-AB) 12,5 |1,6—28 {330 (P.E.P.}| typ 19,5 {typ 35 - - typ =33
MECHANICAL DATA ' ~ Dimensions inmm
SOT-120
v
315 B ’
1 - ! —{e0k
) 1,6 max )
8-32UNC ' > ceramic
¢ ZEEN S ' )
28 i a’t. i
26 (—'l\_ Jr— max 1'5‘ [ ]
\ / 1
Q!:/ ’ Y ? - -
i 8,65 BeO
—'2'9‘_min_’ ’ metal
\ e n21216x_’~ L}'
59 L 4
- 55 - v - min -
— 98 max = — 11,8 —! 7,0 max e
< 28 - l
26 . 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 0,85 Nm De-burring must leave surface flat; do not chamferor -~
(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.

July 1977



BLW60C

RATINGS

Limiting values in accordance with the Absojute 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

7277249
20 [ D.C. SOAR
Ic
(A)
10
‘\‘

5
1

5 0 20 30

Veg (V)

Fig.2 D.C. SOAR..

) VCESM max. 36V
VCEO max. 18V
VEBO max. 4V
Ic(AV) max. 9 A
Icm Cmax. 22 A
Prg max. 100 W
Tstg —65 to + 150 °C
Tj max. 200 °C
150 7277855
P
(W)
100
1]
]
T je,;?[eb
3 1 \"Qs
§ 1' L2‘1’/00
Kl g J:’:h\
50 '438‘4//00'
b 3
] ~
0 g
0 50 Th (°c) 100

Fig. 3 R.F. power dissipation; Vog < 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, = 88 ©C, i.e. T, = 70 OC)

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

Rth j-mb(de) = 2,8 oc/w
Reh jmb{rf) = 2,06 oc/w
Rth mb-h = 0,45 °C/W

2 September 1978w t



V.H.F. power transistor BLWGOC

CHARACTERISTICS

Tj=25 o¢C
Breakdown voltage
Collector-emitter voltage

VBe =0; Ic =50 mA V(BR)CES > 36 V
Collector-emitter voltage

open base; Ic = 100 mA V(BR)CEO -~ 18V
Emitter-base voltage )

open collector; |g =25 mA V(BR)EBO > 4V
Collector cut-off current

VBg=0;Vgg=156V : lces - < 25 mA
Transient energy

L=25mH; f=50 Hz

open base - E > 8 mWs

-Vge=1,5V;RBg =330 E > 8 mWs
D.C. current gain *

— A A . . typ 50

Ic=4A; Vcg=5V . heg 10 to 80
D.C. current gain ratio of matched devices *

Ic=4A;Vge=5V hpgt/hppz2 < 1,2
Collector-emitter saturation voltage *

Ic=125A;I1g=25A VCEsat. typ 15V
Transition frequency at f= 100 MHz *

Ic=4A; V=125V : } fr '~ typ 650 MHz

Ic=125A;Vcg=125V fr typ 600 MHz
Collector capacitance at f = 1 MHz : 120 oF

=].=0- - . . typ p

lg=1lg=0;Vcg =15V Ce < 160 pF
Feedback capacitance at f = 1 MHz

Ic=200mA; Vcg=15V Cre typ B0 pF
Collector-stud éapacitance Ces typ 2 pF

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

July 1977



BLW60C

100

Pre

50

750

(MHz)

500 |-

250

12717281 400 7267077.1
typical vatues g = le=0
Tj=25°C ‘
) f=1MHz
Ce 7
(pF)
Veg=] 200
12,5 V]
- typ
.
5V
v e
100
i L 0 .
0 5 10 Ic (A) 15 0 10 Veg (V) 20
7277257
typical values
f=100 MHz
T;=25°C
— .
~ 1
4 ~ 11
I~ N
y, = Vee=
- £12,5 V-
I~ : T
o = 11
y 10V
5V
0 10 15 20

Ic (A)

July 1977




V.H.F. power transistor BLWGOC

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

f (MH2) | Vee (V) | PL (W) ]PS W) Gp (dB)IIc(A) 7 (%) ] 7 (@) ] YL (mAv)
175 12,5 45 <12,7 > 55 (<48 >.75 | 11+j1.4 310+j95
175 13,6 45 - typ 6,0 - typ 75 - -

Test circuit for 175 MHz

50Q

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-56 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 choke coil (cat. no. 4312 020 36640)

L4 = L5 = strip (12 mm x 6 mm); taps for C3a and C3b at 56 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-giass 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.

W ( July 1977



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.

July 1877



V.H.F. power transistor ' J l BLW60C

7277253 7277262
typical values Veg =125V IV_N:;; V'jI':es —— Ve =125V
f=175MHz —=—=—Vcc=135V = e V=135V

Th=25"C cc .
PL
w)
75 10 100
Th=25°C 1T 11
¥ < /,Th = Gp —— = n
AT 70°C (dB) = {%)
50 o -y
Z) i -~ ™ Ly
A/ 4 ~ =
TN 5 / 50
Gp
25
0 0 0
0 10 20 Pg (W) 30 10 30 PL W) 50
7277254
R.F.SOAR
50 - ..
Conditions for R.F. SOAR
P Lrom / f= 175 MHz
. =700
VSWR=1 Th=709C o
VSWR = +— Rth mb-h = 0,45 °C/W
N 5 : Vecnom=125Vor 135V
NBN Ps= PSnom at V¢Cnom and VSWR =1
N N : see page 5
. \\ \\ The transistor has been developed for use with
N N unstabilized supply voltages. As the output
40 power and drive power increase with the supply
10 voltage, the nominal output power must be
i - derated in accordance with the graph for safe
N20 operation at supply voltages other than the
T nominal. The graph shows the permissible output
N50 power under nominal conditions (VSWR = 1), as
a function of the expected supply over-volitage
P ratio with VSWR as parameter.
P S -} The graph applies to the situation in which the
30 Snom drive (Pg/Pgnom) increases linearly with supply
1 1.1 12 Vee over-voltage ratio. :
Vecnom

July 1977



‘BLW60C

it

7267079.1

30, power gain versus frequency
(class- B operation)
Gp\
(dB)
20 \;
\
typ
N
AN
10 NT
| N
0 ]
0 100  f(mHz) 200
7267071.1

input impedance (series components)
versus frequency (class- B . operation)

AN

B

100

f (MHz)

200

+5

Q)

Measuring conditions for the graphs

on this page

Vee =125V
PL=45W
Th=250°C

typical values

L 7267072.1
load impedance (parallel components)
versus frequency (class-B operation)

+1
Rl CcL
(nF)
7 0
/ Cy,
y
' -1
0 100 200

f (MHz)

July 1977



V.H.F. power transistor

BLW60C

APPLICATION INFORMATION (continued)
R.F. performance in s.s.b. class-AB operation

VeE = 12,5 V; T up t0 25 °C; Rip mb-h < 0,45 OC/W
1= 28,000 MHz; fo = 28,001 MHz

output power “Gp ndt dz . ds .| Ic(zs)
w dB %. dB* dB* mA

310 30 (P.E.P.) I typ 19,5 ‘ typ 35 ltyp —é3 l typ.—36 l .25
Test circuit

S.S.B. class-AB

C10y
R5= !

500

son P
TUIT L
c2 -l-c3 "_ca ]

|
c1t €13 C1al

=C12 '1' 7

O +Vg=125V —i— i}

RS cs

L5
=
TR2 —

bias

R6

List of components:
TR1=TR2=8D137

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 diefectric trimmer

C11 = 68 pF ceramic capacitor

+Vg =125V

7266944

* 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.

HHHH

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 (£6%) carbon resistor

R3 = 1,5 k{2 (£5%) carbon resistor

R4 = 10 2 wirewound potentiometer (3 W)
R5 = 47 £ wirewound resistor (5,5 W)

R6 = 150 Q (+5%) carbon resistor

Measuring conditions for the upper graphs on page 11
Vee=125V

f1 = 28,000 MHz

fo = 28,001 MHz

Th=25°C

Rth mb-h < 0,45 °C/W

Ic(zs) =26 mA

typical values

Measuring conditions for the lower graphs on page 11
Vee=1356V '

f1 = 28,000 MHz

f9 = 28,001 MHz

Th=259°C

Rth mb-h < 0,45 °C/W

Ic(zs) =25 mA

typical values

July 1977



V.H.F. power transistor

BLW60C

0 7267074.2 60 ] 7267078.2
intermodulation distortion versus double-tone efficiency versus
output power * output power '

d
dg Tdt
(dB) (%)
-20 40
L
d3 7 typ
4 pd
N A 4
—-40}dg N 4 20
N I'
7
v
-60 0 - —
0 20 pEp. (w) 40 0 20 pEp (w) 40 —
7267073.2 60 7267076.2 ——
intermodulation distortion versus double-tone efficiency versus
output power * output power
d
dg Mdt
(dB) (%}
-20 40
ol
1
d3
£/
typ 24
N -
y.av pd
~40ds 4 20 A
N Y 4
.
4
—-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 11



BLW60C

7277256 7277255
40 10— - "
input impedance (series components)
G r. | versus frequency .
p i \\E -
(dB) () ()
A\
30 7,5 2,5
\
““\ \
N\ \\
20 \‘ 5 0
L~
10 25—\t \/ -2,5
A
AN \‘ﬁ
— 0 0 2—5
— 1 10 §(MHy 102 1 10 f(mHzy 10
S.S.B. class-AB operation
Conditions for the graphs above:
Vee=125V Vee=135V
PL=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) =26 mA Ig(zs) =25 mA
Z1L=19Q i Z =198
The typical curves (both conditions) hold for an unneutralized amplifier.
12 July 1977



BLW64

TV TRANSPOSER TRANSISTOR FOR BAND |Ii

N-P-N silicon planar epitaxial transistor assembled in a plastic encapsulated stripline package all leads
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 {11,

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) Vceom ~ max. 60 V
Collector-emitter voltage (open base) VeEo max 32 Vv’
Collector current (average) Ic(AV) max. 3 A
D.C. power dissipation up to T, = 70 °C Piot max. 40 W
Thermal resistance from junction to mounting base Rthj-mb = 30 oc/w
Transition frequency
Ilc=4,0A;Veg=25V fr typ. 900 MHz
Output power at fyigion = 224,26 MHz *
Ilc=16A; Vcg =25 V; T, =70 °C; dj, =—55dB Po sync > 100 w —
Ilc=16A;Vcg=25V; Ty =70 °C; dj;, =—52 dB o sync typ. 1356 W —
Power gain at fyjgion = 224,25 MHz ' ——
Ic=16A; Vcg =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 Dimensions in mm
Fig. 1 SOT-56.
e ¥ | I 0,147
76 min (4x) g DALY
'
L 4
— Jo ISR B N
/, 10-32UNF H —'~ oo
b : ‘ ' 1
- '9,5 - 1,98 max—»| [«
e
39 3,00 |
"| 35 - 2,85 "] I
27
max ' 72600004 |4— .1[(1):2 — r?\’f:(
When locking is required an adhesive is preferred instead of a lock washer.
Torque on nut: min. 1,56 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



BLW64

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

Voltages
Collector -base voltage (open emitter)
peak value VceoM
Collector -emitter voltage (Rgg = 10Q)
peak value VCERM
Collector -emitter voltage (open base) VCEO
Emitter -base voltage (open collector) VEBO
Currents
Collector current (average) Icav)
Collector current (peak value) f > 1 MHz Iocm
Power dissipation
D.C. power dissipation up to T}, = 70 °C Peot
9 1267547
19 [D.c. sOAR FHHHI——+H
L Ty S 70 0C uEl
C Rth mb-h=0,3 °C/WH
(&)
10
derate by 31-5 W/OC for
50 °C =T =100 °C
FECTH
—Ptot max (d.c.)
1
1071
1 10 Vgg(v) 102
Temperatures '
Storage temperature Tstg
Junction temperature Tj
THERMAL RESISTANCE
From junction to mounting base Rth j-mb
From mounting base to heatsink Rth mb-h

max.

max.

60 A
60 v
-2 v
4 A%
3,0 A
9,0 A
40 w

-65 to +200 °C

max.

200 oC
3,0 o°c/w
0,3 o°c/w

February 1975



BLWé64

CHARACTERISTICS

Breakdown voltages

Collector -base voltage
open emitter, Ic = 50 mA

Collector -emitter voltage -
RBg = 10 Q, Ic =50 mA

Collector -emitter voltage
open base , Ic =50 mA

Emitter -base voltage
open collector, Ig =10 mA
Transient energy

I.=25 mH; f =50 Hz
open base
-Vgg = 1,5 V; Rgg =33 Q

D.C. current gain
Ic =1,0A;VCE =5V

Transition frequency
lo=4A;Veg =25V

Collector capacitance at f = 1 MHz

Ig=1g=0; Vcg=30V

FeedBack capacitance at f = 1 MHz
I¢ =200 mA; Vg =30V

Collector -stud capéc itance

T =

25 OC unless otherwise specified

V(BR)CBO

V(BR)CER

V(BR)CEO

V(BR)EBO

hpg

fr

Ces

Vv

typ.

typ.

typ.

typ.

‘typ.

60

60

32

4,5
4,5

25
40

900

68
80

39

mWs
mWs

MHz

pF

pF

pF

June 1976



BLWé64

7272572

75

300

7267543

T
Ve =3V [T
T,=25% _ Ig =1 =0 ]
h Ce f=1MHz [ ]
" (oF) Tj=25 oc[ 1
50 200
typ
i
7 —
5 100
<P
L
= ° kw2 20 Vep(V) 40
7267548
1000
fr
(MHz) typ \\‘ VeE =25V
7 N Tj=25 °C
N
750 17 X
/
\\
500
250
0
0 2,5 5 7.5 10 125 Ic (A) 15
4 ‘ June 1976



BLWé64

APPLICATION INFORMATION

dim *) fyision VcE Ic Gp Po sync *) Th Rth mb-h
(dB) (MHz) V) (A) (dB) (W) (°C) (oc /W)
~55 224,25 25 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 Z.=
Ls C6 500
Zg= TUT Y "C
500 c1 L L2 L3
_(Q__IH_JYW\ Y
vy
L6 ~c7
s£c2 ey ca== ==c5 ; 7]
1 T R1
_l_ _[ c104c11_Lc1z
c8 €9 <L4 - = =
T +T + ’T =c13
O
+Vg
R2 R6 Umi |R8
R3
TR
ar
R9
R4 URS
R10

List of components: see page 6.

7267555

Component lay-out and printed circuit board for f = 224,25 MHz test circuit on page 7.

February 1975



BLWé64

APPLICATION INFORMATION  (continued)
List of components:
Tr 1 =BD135

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 pF 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 nlf{; 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 5 mm.
m— L5 = 22nH; 1,5 turns closely wound enamelled Cu wire (1,6 mm); int. diam. 4,5 mm;
- leads 2x 8 mm.

L6 = 36nH; 1,5 turns closely wound enamelled Cu wire (1, 6 mm); int. diam. 4,0 mm;

leads 2 x 10 mm.

R1 = 4,7 Q carbon resistor

R2 = o 330Q

R3 = 470 Q potentiometer

R4 = 4,7 kQ

RS = 2,7 k2

R6=R7=R8=4,7Q(5,5W)

RY = 180 Q (5,5 W)

R10 = 68 Q

6 H - ” . February 1975



BLW64

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for f= 224,25 MHz test circuit.

98mm >

/__'_ eacio Q_{——-::}\

rivets
= /N
l'-; cach < @
== L5
o [\
c3 LB chcs ¢

7267606

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.

i 60mm

Thickness: 1,6 mm

TR
3

= Rl to L6;Cl05C1T;3C12
Q4
o—- ground
R2 O .
Cc13 oL +Vg

o to L4;C8;C9

7267607
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BLW64

7267545.1

7267544

30- -
intermodulation distortion versus power gain versus frequency
peak-sync power (class A operation)
three-tone test method (vision G } ‘T % { H
carrier -8dB, sound carfier ~7dB, P ]
sideband signal -16dB), zero dB (dB) Ic=16A T
corresponds to peak sync level VCE=25V -
-60 Ic=16A 20 FENC
Veg =25V NC
. 1 =70% A N
H 0,
(dg) A Rethmb-n< 0,3 C/W typ
fuision = 224,25 MHz b
N
-55 NG 10
\\
typ
_505 . 0 .
L AR TR 50 150  f(MHz) 250
2 7267541 30 72675462
input impedance (series com- load impedance (parallel com -
ponents) versus frequency (class ponents) versus frequency (class
i | A operation) Ry, | A operation) Cy,
Xi SN
© > (€ T P
g typ. values ::
Ic=1,6A
1 " c=1 L] _
] T; ] 20 VaE=25V t_ 50
"4 r
!
C +—
7 — ~NL""J
//
- S
—‘—;/xi I~ e Ry
i/ ]
0 10 < -100
typ. values ——
Ic=1,6A [
Vegp=25V
[TI1TIT
-1 [T 0
50 150 © £ (MHz) 250 50 150 £ (MHz) 250
8 H February 1975



BLW75

TV TRANSPOSER TRANSISTOR FOR BAND Iii

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 1.

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) Vegom  max. 60 V
Coliector-emitter voltage (open base) VCEO max. 32 V
Collector current (average) IC(AV) max. 4 A
D.C. power dissipation at T, = 70 °C Piot max. 60 W
Thermal resistance from junction to mounting base Rthjmb. = 19 oCcw
Transition frequency
Ic=6,0A;Vcg=25V T typ. 800 MHz
Output power at fyjsion = 224,25 MHz *
lc=24A;Vcg =25V, T =70 °C; dj;y, = —55 dB Po sync > 140 W —
Ic=24A;Vcg=25V;Th=7009C; dj, = —52 dB osync  typ. 195 W =
Power gain at fyjgion = 224,25 MHz ==
Ic=24A;VcE=25V; TRL=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 SOT-105. S
ig OT-105. . ; 51 10
. 49 0,11
, 7,6 min (4x) —-+ 10-32UNF
v / _
N o }
9,75 _ | 98
max I Il max
' v
198 | |o
max
45
> 40 -
v |le15__,1 72
7270225, 10‘7 max |g—
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.
Septembef 1978

1




BLW75

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

Voltages .
Collector-base voltage (open emitter) \
peak value . VcpoM max. 60 V
Collector-emitter voltage (Rgg = 10 ) :
peak value VCERM max. 60 V
Collector-emitter voltage (open base) VCEO max. 32 Vv
Emitter-base voltage (open collector) VEBO max. 4 Vv
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 Ty, = 70 °C Piot max. 60 W
102 7267963.1
D.C.SOAR f Th=70%
R mb-h<0,3 C/W
Ic
(A)
10 uprate for 50°C< T, < 70 )
derate for 70°C<Th<100 %
Lwre i
by .212‘\f1/. C respef:tlve!y
1L
Ptot max (9.}
1
107"
1 10 Vee (V) 10
Temperatures
Storage temperature Tstg -65 to +125 ©°C
Operating junttion temperature T; max. 200 ©°C
THERMAL RESISTANCE '
From junction to mounting base Rth j-mb 1,9 %%/w
From mounting base to heatsink Rth mb-h = 0,3 °¢/W

2 “ o . ' ” April 1976



BLW75

CHARACTERISTICS
Breakdown voltages

Collector-base voltage
open emitter, Ic =50 mA
Collector-emitter voltage
Rpg =10, Ic =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

~Vge = 1,5V;Rpg =33 @

D.C. current gain
Ic=2,0A; V=25V

Trangition frequency

Ic=6,0A;VCE=25V

Collector capacitance at f = 1 MHz
Ig =1 =0; Vgp =30V

Feedback capacitance at f = 1 MHz
Ic=0,2A; Ve =30V

Collector-stud capacitance

Tj=25 OC unless otherwise specified

V(BR)CBO
V(BR)CER
V(BR)CEO

V(BR)EBO

[eslies)

hrg

typ.
typ.

typ.

typ.

typ.

60

60

32

00 oo

.

oo

45

800

95
120

55

mWs
mWs

MHz

PF
pF

pPF

pF

April 1976 “
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BLW?75

7267984 .1

7267986 .4

% 300 r
Veg =25V  k Ie=Ie=0
Tj=25°C f=1MHz
h C. T;=25°%
FE (pF)
50 200
t
.
/
typ
25 100 -~ -
— 0 0
— 0 1 Ic (A) 2 0 20 Veg (V) 40
W
—
L]
1000 7267987.1
VCE = 25 V
fr Tj=25%
(MHz)
typ
750 - ™~
/
500
250
0 -
0 . 25 5 75 10 125 Ic (A) 15
4 | | April 1976




BLW?75

APPLICATION INFORMATION

dim *) fvision VCE I Gp Po syne *) Th R¢h mb-h
(dB) (MHz) W (A) (dB) (W) (°C) (oC /W)
-55 224, 25 25 2,4 | > 8,0 > 14,0 70 <0,3
-52 224,25 25 2,4 | >80 typ. 19,5 70 <0,3

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

Test circuit for f = 224,25 MHz

Z =
L5 ce 500
Zs= _NW\_/}F\_
500 C1 ) ——0)
_%”__m
_£ L6 i£C7
3 C2
c1o [cu ng
c8== La =
R2 T
[_._.._._._._._.._._.._ ................ y__’_ ________________ _|
o !
: BIAS CIRCUIT Vs :
| R3 R7 |
l |
' !
| Ré (
! T TR2 L !
=—=cn |
| |
| |
R8 R10 i
| RS R6 i
] !
| I
R9 cl4 i
| T |
I | !
O U R .

List of components: see page 6.

7272636

Component layout and printed-circuit board for f = 224,25 MHz test circuit on page 7.

April 1976
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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 =CS5 = 82 pF chip capacitor, placed 1 mm from transistor edge

C6 = 7to 100 pF film dielectric trimmer

C7 ' = 4to 40pF film dielectric trimmer

C8 =C10 = 820 pF chip capacitor

Cco9 = 220 pF electrolytic capacitor 10V

Cll = 47 uF electrolytic capacitor 40 V

Cl2 = 47 pF electrolytic capacitor 40 V

Cl3 = 100 nF polyester capacitor

Cl4 = 33 nF polyester capacitor

L1 =24,7 nH; 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 = 0,7nH 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 turn enamelled Cu wire (1,6 mm); int, dia. 4,5 mm; leads 2 x 8 mm,

L6 =26,4 nH; 1,5 turns closely wound enamelled Cu wire (1,6 mm); int. dia, 5,1 mm;
leads 2 x 10 mm.

Rl = 4,7 Q carbon resistor

R2 = 15Q carbon resistor

R3 = 180 Q carbon resistor (1 W)

R4 = 470  potentiometer

RS = 4,7 k2 carbon resistor

R6 = 2,7 k2 carbon resistor

R7 =4x4,7Q(2W); in parallel

R8 = 150Q (5,5 W)

R9 = 68 Q carbon resistor (1 W)

R10 = 10 Q carbon resistor

6 ‘ April 1976



BLW75

APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for f = 224, 25 MHz test circuit without bias

-circuit.

98mm

P I

rivets

/In\

c2 Cé

=)

C5

o

L5

%u

o N/

rivets
LeB_ ebcs

c7
c3

— -t

7272635

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.

Thickness: 1, 6 mm

April 1976
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7267979
15

-5
cross modulation and intermodulation 1T 0
distortion versus peak, sync power dim ) A
g T T
om LTI TP LT o dim
(%) [ ] . (dB)
1 typical values pd
%; Ic=2,4A ;
10 f— VCE =25V i ’4/ 55
j: T,=70 °c R ’
1] Rthmb h< 0,3 °C/W /
:: fuision = 224,25 MHz v
5 7 7 60
L
i/ o
/ dem )
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. :

1f 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 shouldbe performed
very carefully, otherwise very high load impedances may occur durmg which the maxi-
mum ratmgs of the transistor can be exceeded.

8 ‘ April 1976
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7267985

30
power gain versus frequency
(class-A operation)
[
Gp P11
d -
(dB) Ie=2,4A ]
Veg =25V [ ]
20
N
N
\‘
typ
10
0
50 150 £ (MHz) 250
7267981 15 7267962 _70
input impedance (series components} load impedance (parallel components)
versus frequency (class-A operation ) versus frequency (class-A operation)
T 1 ‘R K LT T 1 c
% A1 @ L o
() a typ.values [
Ic=2,4A :t
Veg =25V [
1 1,‘ 10 90
A T
| Ti ri] N
N
S
N .
xi ¥ h - RL__
0 5 -110
T~
typ.vaiues :‘——4 ] Ci i
Ic=2,4A [] .
Veg=25V [ b
INEER
- | L1 0 -130
50 150 f (MHZ) 250 50 150 f (MHZ) 250°
?
April 1976 9







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 P Gp n d3

\Y ‘ A MHz w dB . % dB
s.s.b. (class-AB) 28 (0,05 1,6—-28 880 (P.E.P.) >13 > 36* <-30
c.w. (class-B) 28 - 108 80 typ. 7,9 typ. 70 -
* At 8BOWP.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




BLW76

MECHANICAL DATA
Fig. 1 SOT-121A.

Dimensions in mm

0,17
™o,
Iy ] ceramic
-
1
25,2 13
max 18,42 - e max

29 BeO
27 metal
7276334.1
—
—
—
12,5 44
max | 3'8
! o b4
24 L 7
- + -7 max
f | '
| !
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); T, = 25 °C
Storage temperature

Operating junction temperature

7277440
20 D.C. SOAR
Ic
(A)
10
AN N\
\)
% -
5 )
N3, I\ %
) -
00
¢ N
\
2
1 ,
5 10 20 40
VCE (V)

Fig. 2 D.C. SOAR.

VCESM max. 70 V

VCEO max. 35V
VEBO max. 4 Vv
Ic(AV) max. 8 A
Ilcm max. 20 A
Prs max. 140 W
Tstg -65 to + 160 °C
T max. 200 °C
72774411
150 . - .
|
n C
Pff N
(W) N
100 . Ny
| 8 ] o
a5,
< %’91_ .
.56 ¢ 1]
4
™ Q56‘ 1 8
\‘V/oélj:
50 |
| |
0 .
0 50 Th (°c) 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; Ty, = 82 OC, i.e. Tp =70 °C)

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

Rthjmb(dc) = 192 %C/W
Rthj-mb(rf) = 1,33 oc/w
Rthmbh = 02 °C/W

September 1978




BLW76

CHARACTERISTICS

Tj =26590C

Collector-emitter breakdown voltage
VBE =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
Vge=0;Vgg=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;Ig=25A

Transition frequency at f = 100 MHz*
—lg=4A;Vocg=28V
—lg=125A;Veg=28V

Collector capacitance at f = 1 MHz
lg=1g=0;Vcp=28V

Feedback capacitance at f = 1 MHz
Ic=50mA; Veg =28V

Collector-flange capacitance

* Measured under pulse conditions: tp < 200 ps; 8 < 0,02.

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

hFE
hre1/hFE2
VCEsat

f..'.

> 70 Vv
> 35 vV
> 4V
< 10 mA
15 to 80
< 12
typ. 25V
v typ. © 315 MHz
typ. 305 MHz
typ. 125 pF
typ. 85 pF
typ. 3 pF

September 1978



H.F./V.H.F. power transistor

BLW76

60 TT1]
1]
L L
VCE=28V:
re =
40
N
N5V
N
20
0 1 20
0 0 ic(A)

Fig. 4 Typical values; Tj =25 0C,

600

(pF)

400

200

7Z77443

0 20 Veg V) 40
Fig.5 Ig=1g=0;f=1MHz; T; =25 ocC.

72774441

600
fr
{MHz)
400
typ
& T~
200 H
I
1
) ‘ :
0 5 10 15 —ig(A) 20

Fig. 6 Vcg = 28 V; = 100 MHz; Tj = 25 °C.

September 1978
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[l

- APPLICATION INFORMATION

R.F. performance in s.s.b. class-AB operation (linear power amplifier)
VcE =28 V; Th = 25 OC; f1 = 28,000 MHz; fo = 28,001 MHz

output power Gp ngt (%) 1c(A) d3 dg Ic(zs)
w dB at 80 W P.E.P. daB dB I A
8 to 80 (P.E.P.) l >13 l >3 <41 l <-30 ‘ <-30 ‘ 0,05

C1 '
50 | s I L1 R3
o—— !
c2 J_
c3 c5 R6
J; c7
4 4 g, I

Cc10 R7

BD433

R2 R5

/] 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

€12 = 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=1,5 k& (+ 5%) carbon resistor (0,5 W)
R2 = 10  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 2 ( 5%) carbon resistor (0,5 W)
R6 = 33 2 (+ 5%) carbon resistor (0,5 W)
R7 =4,7 Q (£ 5%) carbon resistor (0,5 W)
7277445 7277446

—207 60 30
d3
dg . Tdt Gp
(dB) (%) (dB)
—30 [—d3 40 P 420
< —
v
7 —Gp —
ya =t A = =p ot o v—
b N
N /
yd
/’
| ds N A
—40 1157 20 » y.4 10
— Vs - ndt ,/
TN
—
4
-50 0 0
.0 50 pEp (W) 100 0 50 p.Ep. (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:
VGE = 28 V; Ig(zs) = 50 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 7
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APPLICATION INFORMATION (continued)

7277447

7277448

40 10 25
i \
Gp r ‘ Xj
{dB) (2) ($2)
30 75} - 0
TN . / Xj
b __/
/
20 \\ 5 / -25
]
T~ ri
0 2 0 -~75
1 10 f(MHz 10 10 ¢(MHz) 102

Fig. 10 Power gain as a function of
frequency.

Fig. 11 Input impedance (series components) 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:

Vee=28V; Ig(zs) =80 mA; P =80W; T =269C;Z| =39 Q.

December 1977



H.F./V.H.F. power transistor ) BLW76

40 ! 7277449 20 7277450 25
Gp : T X
(dB) (22) (2)

30 15 0

I Xj
™
' \ / -
20 N ‘ 10 AN / 25
/
VN
\ \\
10 : 5 \\ -5
mafAN
N
N
—— r
0 0 ] 575
1 ‘ 10 f(MHz 107 1 10 f(MHzy 102

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:
Veg=28V; 'C(ZS) =50 mA; P =80 W; T, =25 C; Z; =3,9 Q; neutralizing capacitor: 68 pF.

December 1977
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APPLICATION INFORMATION (continued)

7277451
150 Fig. 14 R.F. SOAR; s.s.b. class-AB operation;
i f1 = 28,000 MHz; f5 = 28,001 MHz; Vo =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)
e as a function of the expected VSWR during
(VSWR =1} short-time mismatch conditions with heatsink
. ) temperatures as parameter.
\
A\
N
100 . - TIIRIh <50 °c
N <
N
A < 70°C
N
N\
90°c
50
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

£ {MHz) | Ve (V) ' PL (W) | Pg (W) Gp(dB)| Ic(A) 7 (%) | 7 () IY_L(mA/V)
08 | 28 | 80 |typ.13 typ.7,9 |typ.41 typ.70 | 085+i10 174 40
' cs _
| co I

L5 L8 T 5%5)

L7 L
soq ¢! C7ab== cC10 e

' L6 ;L ;L

v 72 7

cs
(o] R2

7275531.1
+Vee

-—=
Fig. 16 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)
C4ab = 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 3,6 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.
1

September 1978
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APPLICATION INFORMATION (continued)

r 166

i

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 7277452 7277453
10 100
PL
(W) typ A= S ]
Gp . — n
4 (dB) - (%)
100 . ~F=rs [ Gp ]
/
5 50
[
50
ll
0 0 ] 0 ]
0 20 pg(w) 40 0 50 100 5 () 150 —

Fig. 17 Vg =28 V; f = 108 MHz; T}, = 25 °C.

150 7277454
PLnom }
(W) .
(VSWR=1)
100
N
N T '
h=
N, ha 50°C
N TELLY
Sy 70°C
- 1 L1l
~ HH
90°c
50 uujz
1 10 VSWR 10

Fig. 18 Vog =28 V; f= 108 MHz; Ty, = 25 ©C;

typical values.

Fig. 19 R.F. SOAR; c.w. class-B operation;
f=108 MHz; Vo = 28 V; Ry, mp-h = 0,2 OC/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)

1277455

7277456 +0,75

+7,5
RL R CL
(22) (nF)
+2 +5 [ - +0,5
Xj
/’
ri
Xj +25 +0,25
() " V7 fi
V
4 .
0 0 0
y = Cy
y/
—-2,5 -0,25
/
i J
-2 -5 1 -0,5
I
-15 -0,75
0 100  §(MHz) 200 0 100 §(MHz) 200

Fig. 20 Vgp =28 V; P =80 W; Tj, = 25 0C

typical values. 7277457

Fig. 21 Ve =28 VP =80W; T, =25 °C;
typical values.

Fig. 22 Vcg =28 V; P =80 W; T, = 25 °C.

14

30
Gp
(dB)
20
1
A\

N tvp

10
N
0 .
0 100 §(MHz) 200
December 1977w'




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 Ty, = 25 °C

mode of operation | VcE Ic(zs) f PL Gp n d3
\ 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 - 87,5 130 typ. 7,56 typ. 75 -
* 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.

7\ T F:_ /— ceramic

L1 T
25,2 13
6.9 e 18,42 -ttt max
min
b/\ e Al l
r-;-
29 BeO
27 metal
7275533.1
< 125 __ 44
max | 3'8
{ L R
24 LTTi0] ;
. max

—
_>|

Torque on screw: min.-0,6 Nm (6 kg cm)
max. 0,756 Nm (7,5 kg cm)

Recommended screw: raised cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly.

December 1977



H.F./V.H.F. power transistor . ) BLW77

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Collector-emitter voltage (Vg = 0)

peak value VCESM max. 70 Vv
Collector-emitter voltage (open base) VcEO max. 3BV
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(Av) max. 12 A
Collector current (peak value); f > 1 MHz Iem max. 30 A
R.F. power dissipation (f > 1 MHz); Ty, = 25 °C Prs max. 245 W
Storage temperature ' Tstg —65to+ 160 °C
Operating junction temperature T max. 200 °C

‘ 7277458 7277459.1
300
20 . D.C. SOAR
lc
(A) Prt
' w)
10 N N\ 2 .
AN N\2% ,
AN /\_\_ \\".s‘ N Il '
] Ty e
o N - e,.e —
s NN e =
-7
I~ ™ 7[1, -—
a, .
N\ + f:‘ateb /oc -
2285 IS
i gw Ny
100 <~ H
2 [
1 0
° 10 2% Vg *° 0 50 T,(°c) 100
VCE
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
: 21 MHz.
I Continuous d.c. operation
Il Continuous r.f. operation
H1 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} Rthj-mb(dc) = 1.03 OC/W
From junction to mounting base (r.f. dissipation) Rth jmbirf) = 0.71 °C/W
From mounting base to heatsink Rth mb-h = 0,2 oc/wW
3
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CHARACTERISTICS
Tj=25 ocC
Collector-emitter breakdown voltage

VBE =0; Ic =50 mA V(BR)CES > 70V
Collector-emitter breakdown voltage
open base; I¢c = 100 mA V(BR)CEO > 35 V
Emitter-base breakdown voltage
open collector; Ig = 20 mA V(BR)EBO > 4V
Collector cut-off current
VBg=0; V=35V IcES < 20 mA
D.C. current gain*
Ic=7A;Veg=5V hrg 15 to 80
D.C. current gain ratio of matched devices™ )
Ic=7A;Vgce=5V heg1/hFE2 < 1,2
Collector-emitter saturation voltage*
Ic=20A;1g=4A VCEsat typ. 2V
Transition frequency at f = 100 MHz* )
—lg=7A;Vcg=28V fr typ. 320 MHz
™ —Ig=20A;Vcg=28V fr typ. 300 MHz
—_— Collector capacitance at f =1 MHz
— lgE=1lg=0;Vcg=28V Ce typ. 255 pF
— Feedback capacitance at f = 1 MHz
- Ic=100mA; Vg =28V Cre typ. 175 pF
Collector-flange capacitance Cef typ. 3 pF
* Measured under pulse conditions: tp< 200 us; § < 0,02.
4 September 1978
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H.F./V.H.F. power transistor BLW77
7277460 00 7277461
100 : C
(pF)
hre
1000
Veg =28V
50 -
4 \
5V . 500
1 e N,
- 'typ +t—
0 0 =
0 ‘ 10 20 Ic (A) 30 0 20 Veg (V) 40 E
Fig. 4 Typical values; Tj=25 oC. " Fig.5 Ig=1g=0;f=1MHz; Tj =25 0C,
600 : 7277462.1
fr
(MHz)
400
typ
Vs
/]
4
7
200
]
l |
0
0 5 10 15 —Ig (A) 20 ' -—

Fig.6 Vgp =28 V; f= 100 MHz; T} = 25 °C.
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APPLICATION INFORMATION
R.F. performance ins.s.b. class-AB operation (linear power amplifier)
Veg=28V; T, =250°C; f1 = 28,000 MHz; fo =28,001 MHz

output power Gp ngt (%) Ic(A) d3 dg Ic(zs)
w dB at 130 W P.E.P. dB dB
15 to 130 (P.E.P.) | >12 I >375 <62 | <-30 | <-30 l 0,1
C1

c3
T &
S &

R5

727 .
7 275529.1

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)

N

6 September 1978} ’




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 enamelied Cu wire (1,6 mm); int. dia. 10,0 mm; .
leads 2 x 7 mm

R1 = 470 £ wirewound resistor (5,5 W)

R2 = 4,7 Q wirewound potentiometer (3 W)

R3 = 0,55 Q; parallel connection of 4 x 2,2 £ 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 Q (+ 5%) carbon resistor (0,5 W)

R7 =4,7 Q (+ 5%) carbon resistor (0,5 W)

7277463 7277464
="
A
20 40 A 20
d3
n G
9 <°/it> A (aB)
(dB) |~ d3 v L Gp
/" /
\‘ b~ 4
//
—40 | ds 20 / 10
Py Fdt
K /
/.
\ y
—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.
p -

Conditions for Figs 8 and 9:
VcE =28 V; Ig(zs) = 100 mA; f1 = 28,000 MHz; fo = 28,001 MHz; Tj, = 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.

1 1]1]]

September 1978
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BLW77

APPLICATION INFORMATION (continued)

40 7277465 5 7277486
\ .
Gp i p— X
(dB) () (Q)
.30 \ ; 0
—_—— \ &
N ' ‘ /
L/
N ' NI
20 2,5 -1
N,
A
N
10 / -2
\ i
A\ L/
0 0 -3
0 10 f(MHy 107 1 ' 10 f(MHz 107
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 =28 V;Ig(zs) =100 mA; Py =130 W; T, =259C; Z| =25 .

8 December 1977) (



H.F./V.H.F. power transistor J L BLW77

40 ) 7277467 75 7277468 0
Go il .
(dB) - i / Xj
( Q) / (Q2)
30 o /
N, \\ /
N L1117
20 P
N\
‘ \
25 \ -2
10 N
N
\-4 \\ f|
0 : 0 -3 =
1 10 f(MHz 107 1 10 f(MHy 102 =
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: .
Ve =28V, ig(zs) =100 mA; P =130 W; T, =25 oC; Z,L = 2,6 §; neutralizing capacitor: 150 pF.
December 1977 9
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APPLICATION INFORMATION (continued)

7277469
250 Fig. 14 R.F. SOAR; s.5.b. class-AB operation;
1 = 28,000 MHz; fo = 28,001 MHz; Vog =28 V;
PLnom Rth mb-h = 0,2 °C/W. o :
(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.
|\
\
\
AN
150
\ AN The
[
M \\\~ 51(1)1 l(l:
70°c
iy
- 99 QC
— 100
= 1 10 VSWR 102
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H.F./V.H.F. power transistor BLW77

R.F. performance ivn c.w. operation (unneutralized common-emitter class-B circuit)
Th=25°C
f (MHz) | VCE(V) I PLW) J Ps(W) Gp(dB) ' Ic(A) 7 (%) ‘ 7 (Q) } YL (mA/V)

87,5 l 28 I 130 "typ. 23,2 typ.7,5 |typ. 6,2 typ.75 ‘ 0,62 +j0,73| 273 — j42

50Q

7275532.1

*Vee
Fig. 15 Test circuit; c.w. class-B.

List 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=2,4 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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APPLICATION INFORMATION (continued)

116 >

7278093.1 _

. 7278094

Fig. 16 Component layout 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.

12 September 1978



H.F./V.H.F. power transistor

BLW77

' 7277470

7277471
Y
V4
200 y 10 100
yi
PL ’
(W) /L Gp g s s 0 n
7 (dB) =~ =T (%)
150 = P
/ / o
/| typ- |
Gp -
[
100 / 5 50
/
50
0 0 0 e
0 25 50 Pg (W) 75 0 100 200 W) 300 E
L —
Fig. 17 Vcg =28 V; f = 87,6 MHz; Ty, = 25 OC. Fig. 18 Vg =28 V; f=87,6 MHz; T, =25 °C; ‘
typical values.
178 7277472
I:'Lnom
(W) \
(VSWR=1) “
\\
\
\
125 \
\
§ Fig. 19 R.F. SOAR; c.w. class-B operation;
NI £=87,56 MHz; Vg =28 V; Ry mb-h = 0,2 °C/W.
N <] Th= The graph shows the permissible output power
1 L500c under nominal conditions (VSWR = 1) as a
N ™~ ' 'l')l function of the expected VSWR during short-
70 °C  time mismatch conditions with heatsink tem-
SN ;'0' EC peratures as parameter.
7 5 LLlll)
1 10 vswr 102
December 1977 13



BLW77

APPLICATION INFORMATION (continued)
7277473

+2

r - Xj

(2)

AN

0 100 ¢(MHz) 200

Fig. 20 Vg =28 V; P =130 W; T, = 25 °C;
typical values. 7277475

20

(@8) Y

10 ’ N

0 50 1 150
00 f (MHz)

7277474

'+5 T +0,5
——— RL
RL e} CL
() (nF)
0 0
Cp
y
|
-5 ! -05
]
U
-10 -1
0 100  f(MHz) 200

Fig. 21 Vg =28 V; P =130 W; T, = 25 °C;
typical values.

Fig. 22 Vg = 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.

Ithas 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 VGE f PL Pg Gp 7 d3

\% MHz w w dB % dB
cw. (class-B) ! 28 l 150 t 100 <25 l >6 ‘ >70 l -
s.s.b. (class-A; Ic=3A) | 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.
w (September 1978 . 1
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MECHANICAL DATA ) Dimensions in mm
Fig. 1 SOT-121A.

0,17
=011

- - /ceramic
-4 17 T

252 o LI 1 13

max , max
L4 ]
| _ ]
=1
29 BeO
27 metal
7275334.1

125 __ ;4

max . l '8
{ i P
24 Ll 7
f JI ‘—? 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 . VceEsm max. 70V
Collector-emitter voltage (open base) VeEQ  max. 35 V
Emitter-base voltage (open collector) VEgBO  max. 4V
Collector current (average) "~ Ig(ay) max. 10 A
Collector current (peak value); f > 1 MHz Icm max. 25 A
R.F. power dissipation (f > 1 MHz); T, = 25 °C) Prs max. 160 W
Storage temperature Tstg -65 to +160 °C
Operating junction temperature Tj max. 200 oC
20 7277504 . 44 7277506.1
‘e
(A) Prs
(W)
10 AN
N N
5 N
: %
N " sf"re
b o ‘\61’0
100 S )
: Sy, N
2 ~;eb}/ [«
N O
| h g
v
e
-~
's 10 0 40 50
Veg (V) 0 50  Th(°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vo <28 V;
f>1 MHz.

| Continuous d.c. operation
1l Continuous r.f. operation
111 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 80 W; Ty, = 86 9C; i.e. T, = 70 °C)

From junction to mounting base (d.c. dissipation) Rthjmb(dc) = 145 °C/W
From junction to mounting base (r.f. dissipation) Rthjmb(rf) = 106 °C/W
From mounting base to heatsink Rth mb-h = 02 °Cc/w

September 1978




BLW78

CHARACTERISTICS
Tj=25 oC
Collector-emitter breakdown voltage

VBg =0;lc=50 mA ‘ V(BR)CES > 70 V
Collector-emitter breakdown voltage
open base; I = 100 mA ViBR)ICEO > 3BV
Emitter-base breakdown voltage -
open collector; Ig =5 mA V(BR)EBO > 4V
Collector cut-off current
VBg=0; Vg =35V IcES < 5mA
D.C. current gain*
Ic=6A;Vgg=5V heg 20 to 85
Collector-emitter saturation voltage )
lc=15A;Ig=3A VCEsat typ. 2V
Transition frequency at f = 100 MHz*
—-lg=5A;Vcg=28V fr typ. 370 MHz
—lg=15A;Vpcg=28V fr typ. 350 MHz
Collector capacitance at f = 1 MHz
Ig=1g=0;Vcg=28V Ce typ. 165 pF
— Feedback capacitance at f = 1 MHz
— lc= 100 mA; Vcg = 28 V Cre typ. 102 pF
-=_ Collector-flange capacitance Cef typ. 3 pF
* Measured under pulse conditions: tp <200 us; § <0,02.
4 January 1978



H.F./V.H.F. power transistor BLW78

2% 7277506 600 7277507
h VCE‘28V CC
FE (pF)
50 400
- 5V
P
\
25 200 o
= typ 11
0 0
0 5 g 10 0 20 veg(v) 40
Fig. 4 Typical values; Tj =250C, Fig. 5 Ig=1lg=0;f=1MHz; T;j=25 oC.
750 » ) ) 7277508
fr
{(MHz)
500
2 =Sl ves 20V 1
|
. 20V
250
0
0 5 10 15 —1g (A) 20

Fig. 6 Typical values; f = 100 MHz; T = 25 oC.

[
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BLW78

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit); T, = 26 °C

f(MHz) | Ve (V) | PLW) | PpW) | n(%) | 7 (@) | Y (mA/V)
150 | 28 | 100 | <25 | >70 | 073+j1,35 | 22536
L5 cs
50Q
500
7277516.1

— +VCC
Fig. 7 Test circuit; c.w. class-B; f = 150 MHz.

List of components:

C1=C2=C7=C8=5 to 100 pF film dielectric trimmer

C3 = 203 pF; 2 x 82 pF and 39 pF ceramic capacitors in paralle! (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 uH 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 __ [~ , 26 mm at 15 mm above heatsink, 5 mm at 5 mm
above heatsink )

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 PL=100W 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/oC.

Component layout on an aluminium heatsink for 150 MHz test circuit is shown in Fig. 8.

6 September 1978



H.F./V.H.F. power transistor

BLW78

output
508

T e
1]
-t

aluminium heatsink

c7

Cc8

7277518

Fig. 8 Component layout on an aluminium heatsink for 150 MHz test circuit. ® Earthing bolts.

September 1978
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BLW78

I

APPLICATION INFORMATION (continued)

7277509

150 7277510
PL v 10 100
W)
V.| n -
typ 7 Gp _ n
100 4 (dB) -t (%)
A
\> .
7 <1 Sp
V.
5 50
50 /
/
0 20 0
0 20
Pg (W) 0 50 100 P W) 150

Fig. 9 Vg =28 V; f= 150 MHz; T, = 25 °C.

7277511

150
P I
Lnom
(W)
(VSWR=1)
N
N
‘\\
Nl _Th<70°C
N -
=
< [e]
50 90 °C
0
1 10 VSWR

102

Fig. 10 Vg = 28 V; f= 150 MHz; Ty, = 25 °C;
typical values.

Fig. 11 R.F. SOAR; c.w. class-B operation;
f=150 MHz; Vgg = 28 V; Rty mb-h = 0,2 °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 tempera-
tures as parameter.
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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 0
r
xli ‘ CL
Q)
2 R Cp
. () / (pF)
Xi L RL
A |
. Z
1+ 4 R 1 —250
- p =1 L
i
A |
] Vi ]
Xi /
-1 2 -500
-2 Cy.
-3 0 -750 —_—
0 100 ¢(mHz) 200 0 100 ¢ (MHz2) 200
Fig. 12. Fig. 13.
30 7277514
Gp
(dB)
20
Conditions for Figs 12, 13 and 14:
A\ Ve =28 V; PL=100W; T, = 25 °C;
typical values.
N
10 <
typ 7
0
0 100 f(MHz) 200 Fig 14,
January 1978 9




BLW78

APPLICATION INFORMATION (continued)
R.F. performance in s.s.b. class-A operation
—» VeE=26V; Ty =40 °C; f1 = 28,000 MHz; fo = 28,001 MHz

\ output power ) Gp Ic d3
w dB A dB
35 (P.E.P.) | typ. 19,5 | 3 l typ. —40

c10

500
_L O +VCC
J; c9

4
'L c7 'L ci4
BD136 JI—/
R1 . R8
7 7 72775171
Fig. 15 Test circuit; s.s.b. class-A; f = 28 MHz.
List of componerits:

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 19781 (



H.F./V.H.F. power transistor BLW78

List of componentsin 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
L6 =331 nH; 7 turns Cu wire (1,5 mm); int. dia. 12 mm; length 20,8 mm; leads 2 x 5 mm

R1= 1,5k (+ 5%) carbon resistor (0,5 W)
R2 =100 2 (+ 5%) carbon resistor (0,5 W)

R3 = 68 Q (+ 5%) carbon resistor {0,5 W)

R4 = 100 Q wirewound potentiometer (1 W)
R5 = 33 © (* 5%) carbon resistor (0,5 W)

R6 = 0,68 Q (+ 10%) wirewound resistor (7 W)
‘R7 = 120 & wirewound resistor {8 W)

R8 = 10 Q (+ 10%) carbon resistor (0,5 W)

~30 7277515
d
3
(dB) /
o/ —
_40 =
Y

/

—-60 I
0 25  pEP. (W) 50
Fig. 16 Intermodulation distortion as a function
of output power; Vg =26 V; I =3 A;
f1 = 28,000 MHz; fo = 28,001 MHz; Ty, = 40 OC,
1
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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 OC in an unneutralized common-emitter class-B circuit

mode of operation | V¢c f PL Gp n z YL
\Y MHz w dB % Q mA/V
Cc.W. 125 470 2 > 9,0 > 60 35+j04 ‘ 28 —j38
c.w. 12,6 175 2 typ 13,56 | typ 60 42-i3,4 25 —j24
MECHANICAL DATA ) Dimensions in mm
SOT-122
4 1 ' :
! 1,52 :I:D
f € f 5 ’ —f-— 8'17
. S— 11
’ 9 min {4x) ’ 8-32UNC 1,_9»8 mi)f .
‘ l ceramic
c " | |
\ 1 _,1
28,2 I A B I
25,4 '
A
—+ -
N b . Beo
3,06 ! - 3,3l= metal
x 12
1 e 1
1
—c»l g:g -— ) ' — g:g -t
—- 5'6 -
-~ 7,282“ - 7276390 max
25,4
Torque on nut: min 0,75 Nm Diameter of clearance hole in heatsink: max 4,2 mm.
(7,6 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 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 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) VeEo max 17 Vv
Emitter-base voltage (open collector) "~ VEBoO max 4v
Currents
Collector current (d.c.) Ic max 05 A
Collector current (peak value); f > 1 MHz lem max 1.5 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

(A) . Veg<165V

e 0,7 \;\’If) f>1MHz
— 0,6 (
05 10 derate byo
0,066 W/°C
0,4 066 /
Pl
03 ~
L | continuous operation and short |
I time operation during mismatch 11
5
0,2
0,1 0
5 6 7 8910 .y, (v) 20 ()} 50 T1,(°c) 100
Temperatures
Storage temperature Tstg —65 to +150 °C
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 Rthmbh = 0,6 °C/wW
2 May 1977



U.H.F. power transistor

BLW79

CHARACTERISTICS
Tj=250C

Breakdown voltages
Collector-emitter voltage
Ve =0;ic=5mA
Collector-emitter voltage

open base; |c =25 mA

Emitter-base voltage
open collector; Ig =2 mA

Collector cut-off current
VBg =0;Vcg=17V

D.C. current gain *
lc=260 mA; Vcg=5V

Collector-emitter saturation voltage *
lc =750 mA; Ig = 160 mA

Transition frequency at f = 500 MHz *
lc=250mA; Vg =125V
lc=750mA; Ve =125V

Collector capacitance at f = 1 MHz
lg=1eg=0;Vcg=126V

Feedback capacitance at f = 1 MHz
lc=20mA; Vg =125V

Collector-stud capacitance

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

V(BR)CES
V(BR)CEO

V(BR}EBO
IcES

hee
VCEsaft

fr

typ

typ

typ
typ

typ

typ

typ

36V
7 v

4V

2 mA

10
35

06 V

1,5 GHz
1,0 GHz

8 pF

3,6 pF

2 pF
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BLW79

7277144

7277143

15
VCE=5v lg=1g=0
40 Ti=25°c f=1MHz
Ce Tj=25°
F
heg {pF)
{ typ
30 10 typ
N
Py
N
20 N
N
5
10
0 0
0 0,5 1 Ic (A) 1,5 10 Vg (V) 20
2 7277149
VCE = 12,5 v
f =500 MHz
Tj=25°C
fr L
(GHz) N
)4 AN
Nve
N
1
N~
S
00 0,5 1,5
' |c (A) ’
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U.H.F. power transistor BLW79

N

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

Th = 250C

f(MH2) | veg (V) | PL (W) | PSW) Gpl(dB) | iciAl n(%) I Q) | Y1 (mAN)
470 12,5 2 <025 > 90 <027 > 60| 35+j04 28 —j38
470 13,5 2 - typ 10,5 - typ 70 - -
175 12,6 2 - typ 13,56 — typ60 | 42-j34 25-—-j24

Test circuit for 470 MHz

I"fﬂ

B

List of components:

o 7276581.1

C1=2,2 pF {£ 0,25 pF) ceramic capacitor
C2=C4=C7=1,4 to 5,5 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
L6 = stripline (10,0 mm x 6,0 mm) .
L6 = 28 nH; % turn Cu wire (1 mm); int. dia. 10 mm
L1 and L5 are striplines on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric
ler = 2,74); thickness 1/16".
R1 =100 £ (+ 5%) carbon resistor
R2 =10 Q (*+ 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.

12

58

+Vee

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

5 7277147
f= 470 MHz Veg=125V
PL typical values —=—=Vcc=135V
(W)
4
Th=25°C
)'
>
” - pot
/! Yy
Jo
2 , 7 70» C.
Y
7
0
0 0,25 PS W) 0,5
7277145
R.F.SOAR
4
PLnom
(W)
VSWR=1 i
. VSWR =
3 > 9L
N~ |
=50
2
1
PS B
PSnom ]
0 ,
1 1,1 1,2 Vec
Vccnom

10

7277146
f=470 MH =
T =25°CZ Vee=125V
h. =135V
typical values ——=Vce "
G, 2 —": <
- P B 100
NN
X "
(%)
-t
|
50
i
0
0 2w 4

Conditions for R.F. SOAR

f=470 MHz

Th=70°C

Rth mb-h = 0.6 °C/W

Vecnom = 12,6 Vor 135V

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 parameter.

The graph applies to the situation in which
the drive (Pg/Pgnom!) increases linearly with
supply over-voltage ratio.
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BLWT79

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)
Measuring conditions for the graphs on this page
1571717 Vec=125V
= PL=2W
q Th=250C
typical values
10 \\
———
——
———
—— 5
100 300  f(MHz) 500
10 7277139 45 : 7277142
input impedance (series components) load impedance (parallel components)
versus frequency (class-B operation) versus frequency (class-B operation)
ri | i
Xj , Ry CL
ol Q)R- : . (pF)
i .
\ A
5 40 -10
N S CL.
— -1 - N
~_ — o
v A T, RL'
Xj
0 C 35 » -20
'l, ,A
/
Xj .
| i -
5Ll v . 30 -30
100 300 f(MHz) 500 100 ) 300 ¢ (mHz) 500
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BLW8O

U.HF. 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 OC in an unneutralized common-emitter class-B circuit

mode of operation | Voo f PL Gp n 7 YL
A MHz w dB % Q mA/V
cw. 125 | 470 4 {> 80| > 60 | 21+j23 | 57—j68
cw. 125 | 175 4 | typ150 | type0 | 20-j22 | 51—ja8

MECHANICAL DATA

SOT-122
|
3 e ? )
l 9 min {4x)
c I *
28,2 I A } _ i
25,4 y
N\ b
3,05 :
AN
¥ e
dsoll -
17,6 max |-
28,2 .
25,4
Torque on nut: min 0,756 Nm
(7,5 kg cm)
max 0,85 Nm
- (8,5 kg cm)

Dimensions in mm

1,62 -
} o] 017
01
= 1,98 max
i 8 32FNC "‘ "‘ ceramic
v T -/
6.5
6,2
f ! [ BeO
+13,3l= metal
4—12 —
1"
32| el
2,8
5,6

—
7276390 max

Diameter of clearance hole in heatsink: max 4,2 mm.
Mounting hole to have no burrs at eitherend.
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 toxlc The device is entirely

safe provided that the BeO disc is not damaged.

I

" May 1977



e JL |

1

RATINGS

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

Voltages

Collector-emitter voltage (Vgg = 0) -

peak value

Coliector-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 Tmp = 25°C

2 7277150
D.C.SOAR
Ic
(A Tmb=25°C
1 AN
Th=70°CN
0,5
0 5 0 20 30
Temperatures
Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base
From mounting base to heatsink

30

Pef
(w)

20

10

VCESM max 36V
Vceo max 17V
VEBO max 4V
Ic max 1A
Icm " max 3 A
Piot max 17 W
7277159
r.f. power dissipation
Vegs 165V
£>1MHz
short time operation
during mismatch {t

derate by

iZ

N0,0Q? N/OC -

1] F

-+ continuous operation

+—+

50 Th (°c) 100

Tetg —65 to +150 OC
Tj max 200 OC
Rth j-mb = 10,3 °C/w
Rthmbh = 0,6 °c/w
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U.H.F. power transistor BLWBG

CHARACTERISTICS

Tj=25 oc
Breakdown voltages
Collector-emitter voltage

VB =0;lc=10mA . V(BR)CES > 36 V
Collector-emitter voltage )

open base; | =50 mA V(BRICEO > 17V
Emitter-base voltage

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

VBe=0;VGg= 17V IcES < 4 mA
D.C. current gain *

Ic=05A;Veg =5V h > 10

2 A FE typ 35

Collector-emitter saturation voltage *

Ic=15A;1g=03A VCEsat typ 075 V
Transition frequency at f = 500 MHz *

Ic=05A; V=125V fr . typ 1,75 GHz

Ic=15A;Veg=125V fr typ 1,25 GHz
Collector capacitance at f = 1 MHz

Ig=1lg=0;Vgg=125V Cc typ 14 pF
Feedback capacitance at f = 1 MHz

Ic=40mA; Veg =125V Cre typ 7.1 pF
Collector-stud capacitance Ces typ 2 pF

* Measured under pulse conditions: p< 200 us; 6 <0,02.
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BLWS80

7277156

' 7277154

30
Veg=5V lg=1g=0
40 Tj=25°C f=1MHz
_ : Ce Tj=25°C
(pF)
Pre -
N
30 20
X3
N e
\ -
N\
20 N ]
\
10
10
= o 0
= 1 2 1) 3 10 vegiv) 20
2 7277160
‘VCE = 12,5 v
f =500 MHz,
Tj=25°C
tr N
(GHz)
typ
NI
N
1
N
~
N
0
0 1 3
ic (A)
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U.H.F. power transistor A BLWSO

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

f (MHz) vcE(v)! PL (W) ' Ps(W) Gy (dB) Ic(A) 7 (%) ' zj (Q) I YL (mA/V)
470 125 4 <063 > 80 | <053 > 60 |21+j23 | 5756
470 135 4 - typ 95 - typ 65 - -
175 12,5 4 - typ 15,0 - typ60 | 20-j2,2 | 51—j48

Test circuit for 470 MHz

c1 / L6 L7 c8

50Q

50 2

2

o 72765841

List of components:

C1=2,2 pF (+ 0,25 pF) ceramic capacitor )

C2=C7=C8~= 1,410 5,5 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
1.3 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L6 =51 nH; 3,5 turns Cu wire {1 mm); int. dia. 6 mm; coil length 7 mm; feads 2 x 5 mm
L6 = stripline (10,0 mm x 6,0 mm}

L7 = 16 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
(e, = 2,74); thickness 1/16".

R1=R2 =10 £ (£ 5%) carbon resistor
Component layout and printed-circuit board for 470 MHz test circuit see page 6.
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APPLICATION INFORMATION (continued) _
Component layout and printed-circuit board for 470 MHz test circuit.

101

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. powaer transistor

7277155 15 7277158
f =470 MHz Vec=125V fT = 47205'g22 —— V=125V
typical values e e =1 h= =
10| YR Vec=135V Gp typical values — — Vee 135V
P (dB) 1]
(W) le
Th=25°C =
75 :‘ r—r 10 _ 100
¥ 1A 2]5 | C a
0 NS
" 70%9C A Y n
5 7V (%)
LA
/
5 50
4
25
- [n
0 0 0
0 0,5 1 Pg (W) 1,5 0 5 PL (W) 10
7277157
R.F.SOAR Conditions for R.F. SOAR
6} 6 f=470 MHz
p \ Th=700C
‘?cﬁm Rth mb-h = 0.6 °C/W
VSWR =1 VeCnom =125V or 135V
\ Ps = PSnom 4t 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
VSWR =—— the supply voltage, the nominal output
55 10 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.
Pg - The graph applies to the situation in which
50 P - the drive (Pg/Pgnom) increases linearly
5 L Snom with supply over-voltage ratio.
1 1,1 12 _Vec
Vcenom

‘ w ( May 1977



BLWSO JL )

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.

7277152

2 power gain versus frequency
(class- B operation)
. Gp
{dB)
la N Measuring conditions for the graphs on this page
15 M Vec=125V
AN PL =4 W
Th=25°C
typical values
10
AN
5
100 300 ¢(MHz) 500
10— : : 7277151 2 : 7277183 44 -
input impedance (series components) load impedance (parallel components)
versus frequency (class-B operation) versus frequency (class- B operation)
ri |
Xj - Ry i < C
o («) A L (pF)
N s
N P ]
5 20 -30
ri AN
“Xj 4
- \
C 1 qri N
> ‘\
..
0 e 18 7 -50
vd VI ‘ RL
C
Xj
—- -
—sL1 ' 16 -70
100 : 300  §(MHz) 500 100 300 §(MHz) 500
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BLW81

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 REFEBENCE DATA

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

mode of operation | Vgg f PL Gp n zj Yo
\ MHz w dB % Q mA/V
c.w. 12,5 470 10 > 601 > 60 13+j25 150 — j66
c.w. 12,5 175 10 typ 13,6 | typ 60 1,2-j06 140 - j80

MECHANICAL DATA Dimensions in mm

SOT-122
L (]
r G “ 017
0,1
9 min (4x) 1,98 max '
8_32iJNC | ™| ceramic
\ { -/
.?.
: tl— BeO
+(3,3/= metal
-~
f 59 1 ~ 32|
55 T . 28T
5,6
B - 7’5;;“ - 7276390 ™~ max
25,4
Torque on nut: min 0,75 Nm Diameter of clearance hole in heatsink: rhax 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 focking 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 -

111111}

safe provided that the BeO disc is not damaged. )
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BLWS81

I

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC134)

Voltages
Collector-emitter voltage (Vg = 0}
peak value VCESM max 36 V
Collector-emitter voltage (open base) VCEO max 17V
. Emitter-base volitage (open collector) VEBO max 4V
Currents
Collector current (d.c. or average) I max 25 A
Collector current (péak value); f > 1 MHz Iem max 75 A
Power dissipation
R.F. power dissipation (f > 1 MHz); Tryp = 25 °C Piot max 40 W
7277161 60 7277170
ic P& SOAR r.f. power dissipation
(A) Vces165V
P,
7 rf > 1 MHz
- w)
6
5 40
, : short time Y
4 Loperation during
mismatch
3 der?te by >
Too- 0,204 W/°CH
AN ~ 2;" oc continuous operation 13 N
9 \ \ 20
Th=70 ‘N
N
5 6 1 0
7 8910 yeeqv) 20 o 80 T,(c) 100
Temperatures
Storage temperature ' Tstg —65 to +150 OC
Operating junction temperature Tj max 200 °C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 4,3 oc/w
= 0,6 °c/w

From mounting base to heatsink Rth mb-h
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U.H.F. power transistor BLWS81

CHARACTERISTICS
Tj=250C

Breakdown voltages
Collector-emitter voltage

VBg =0;lc=25mA V(BR)CES > 36 V
Collector-emitter voitage

open base; Ig = 100 mA V(BR)JCEO > 17 Vv
Emitter-base voltage

open collector; Ig = 10 mA V(BR)EBO -~ 4V
Collector cut-off current .

VBE=0;Vcg=17V IcES < 10 mA
D.C. current gain *

lc=125A; Vg =5V h > 10

c=h + VCE FE typ 35
Collector-emitter saturation voltage *

Ic=3,75A;1g=075 A VCEsat typ 0,75 V
Transition frequency at f = 500 MHz *

Ic=125A;Veg =125V ’ fr typ 1,3 GHz

lc=375A; Ve =125V ' T typ 0,9 GHz
Collector capacitance at f= 1 MHz

lg=1g=0;Vcg=125V Cc typ 34 pF
Feedback capacitance at f = 1 MHz

Ic=100mA; Ve =125V Cre typ 18 pF
Collector-stud capacitance Ccs typ 2 pF

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

i
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BLW81
. 7277167 60 7277166
Vee=5V \ lg=1lg=0
40 Tj=25°C - f=1MHz
- Ce : T;=25°C
hee (pF) A
yp
Ntve
N
30 ' , 40 N
N
-
AN
\
20
\ 20
10
0 0
Q 25 5 Ie (A) 7.5 0 10 Vg V) 20
2 - 7277171
VCE = 12,5 v
f = 500 MHz
Tj=26°C
fr
(GHz)
o
~
1 \yp
™,
~
<
00 25 5 75
' Ig (A) :
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U.H.F. power transistor BLWS81

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

f(MHz) | Vgg(V) l PL (W) ' Pg (W)  Gp (dB) Ic(A) 7 {%) I Zi () ‘ YL (mA/V)
470 12,5 10 < 25 > 60 <133 > 60 1,3+j25 150 — j66
470 13,56 10 typ1,9 typ 7,2 - typ 75 - -
175 12,5 10 typ 0,45 typ 13,6 — typ60 | 1,2-j06| 140- ;80

Test circuit for 470 MHz

c1 jf , L5 c10
T.U.T.

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 to 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 £ (£ 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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BLWS81

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.
6 May 1977



U.H.F. power transistor

30 7277169
=470 MHz ~——Vc=125V
PL typical valugs == w———Vcc = 135V
(W)
20
Th=25°C —
/ -
y >
-
4342570 °C
10 7 -
+
[/
0
0 25 pgw) 5
7277168
R.F.SOAR
T T
13 2,25
L
PLnom 3 1 ]
w) VSWR =
VSWR=1 \s5
12
AN
11 10
N
N
10 50
PS B
9 PSnom-
1 1.1 12 Vec
VCCnom

10

(dB)

’ JL -

7277166
£ = 470 MHz =
Th =25 OC VCC— 12,5 1
typical values — — —Vcc™ 13,5 V{100
o n
74 a g (%)
[ hNEEEAL
AY
.
N 50
N
p\
0
10 20 p, (W) 30

Measuring conditions for R.F. SOAR

f=470 MHz

Th=700°C

Rth mb-h = 0.6 °C/W

Vcenom =126V or135V

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 parameter.

The graph applies to the situation in which

the drive (Pg/Pgnom) increases linearly with
supply over-voltage ratio.

w (May 1977




BLWS81

OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 Q 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
(d8)
Measuring conditions for the graphs on this page
15 Vec=125V
§ TOPL=10W
i Th =25 9°C
\ typical values
10}
N
——— ISy
E :
100 300  §(mHz) 500
7277162 8 . 7277164
input impedance (series components) load impedance (paralle! components)
versus frequency (class-B operation) versus frequency (class- B operation)
i 1 . : I S
Xj ' I L - c M L
() : Xi (Q) LHpF)
VT ‘
2 > 75 -50
l'l 2
4 s
- Ti R
y
4
4
0 y 1Hf ~100
N\
[ P~
: - fc mEs
Xi . L : R
-2 6,5 —-150
100 . 300 §(MHz) 500 100 300 f(mHz 500
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BLWS2

UH.F. POWER TRANSISTOR

Internally 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 T = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation | V(g f PL Gp n 7 YU
V| MHz | w dB % Q mAV
c.w. 125 l 470 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 incbrporates beryllium oxide, the dust of which is toxic. The device is entirely
safe provided that the BeO disc is not damaged.

LILLI!

April 1978



BLW82

MECHANICAL DATA
Fig. 1 SOT-119.
25,6 -
max
~ 5
ey 6,25 |
H min
'
‘ oD Lo —1e 5.7
T | ——
' — A 3 |
1 min
_t
|
53
}

I<—12.32—>
| . b
2{‘ ll 1] l 1 4,05 mzx
C ] f
}

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.

Dimensions in mm

25,2
max

<

P

~— 0,13

ceramic

1

12
ma.

l

BeO

~ metal

7Z77385.2
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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 vaiue ' VCESM max. 36 V
Collector-emitter voltage (open base) VCEO max. 17V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Iciav) max. 7A
Cotlector current (peak value); f> 1 MHz- icm max. 18 A
R.F. power dissipation (f> 1 MHz); Tyyp = 25 °C Pef max., 100 W
Storage temperature Tstg —65to + 150 ©C
Operating junction temperature Tj max. 200 °C

7278267 150 ~ 7278268
1
0 Pry
(W)
| 1
C | ™S
(A) 100 T %, +
6’6*6} N
Tmb = 25°C ™ \0’6]
NI TN
> NEEAN 047, T
LT, =70°C N , I~ Vo
50
N N
-~ I
0 0
5 10 15 Vg (V) 20 o 50 T,(%) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog < 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; Try, = 78 OC, i.e. T, = 70 OC)

From junction to mounting base {(d.c. dissipation) Rth j-mblde) = 28 o°c/w
From junction to mounting base {(r.f. dissipation) Rth j-mb(rf) = 1,95 OC/W
From mounting base to heatsink Rth mb-h = 0,2 °c/w

1T
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BLW82

CHARACTERISTICS

Tj=25°C
Coliector-emitter breakdown voltage

Vgg = 0; Ic = 50 mA 4 V(BR)CES
Collector-emitter breakdown voltage

open base; Ic = 100 mA V(BR)CEO
Emitter-base breakdown voltage

open collector; g = 20 mA V(BR)EBO
Collector cut-off current ) :

VBe=0:Vce=17V Ices
Second breakdown energy; L =25 mH; f = 50 Hz

open base - ! Esgo

Rge =100 ESBR
D.C. current gain * ' ) .

lgc=4A;Vcg=5V ’ - hgg
Collector-emitter saturation voltage *

Ic=12A;1g=24A VCEsat
Transition frequency at f = 500 MHz * ‘ ‘

~lg=4A;Vcg=125V fr

—-lg=12A;Veg=125V ' fr ‘
Collector capacitance at f = 1 MHz .

Ig=lg=0;Vep=125V Cc
Feedback capacitance at f = 1 MHz

Ic=200 mA; Vg =125V _ Cre
Collector-flange capacitance Cef

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

Vv

typ.

typ.

typ.
typ.

. typ.

typ.
typ.

36
17

4
20

4,5
45

40
10 t0 80

1.4

22
15

88

56

mA

mJ
mJ

GHz
GHz

pF

pF
pF
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U.H.F. power transistor BLW82
60 7278269 7278270
200
heg rl
VCE =
40 12,5V Ce
{tpF) |1\
\
\
N
100 N
typ
N
20 ‘5V ~J ]
00 10 20 00 10 20 30
Ie (A)
(o} . Veg (V)
Fig. 4 Typical values; Tj =250C. Fig.5 Ig=1e=0;t=1MHz; T = 25 ©C.
3 7278279
fr
(GHz)
—
2 e
PN
y, N
Ty
N,
N
N
1
\ \ VCB =
\ 125 \Y
N 10 v
5 v
0
5 10 15 —ig (A) 20

Fig. 6 Typical values; f = 500 MHz; T; = 25 °C.
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APPLICATION INFORMATION

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

f (MHz)

VeE (V) l PL (W) ’Ps W) Gp (eB) IIC(A) 7 (%)

) ’ YL (mAIV)

470 12,5 30 |<95 > 5§ ]<4 > 60 |1,4+30 | 250+j200
470 13,5 30 - typ.6,1 | —  typ.65 - -

500
509

7278280.1
O

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 = stripline (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 £ carbon resistor
Component layout and printed-circuit board for 470 MHz test circuit are shown in Fig. 8.

6 July 1978



U.H.F. power transistor ) BLWS82

7278204.1
r 104 — —

727820541
- ‘
(n // — double Cu-clad printed-circuit board
¥ Cu strap (thick 0,3 mm; 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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BLWS2

60 727827 7278272
10
w
(W) =
=
p 25°C ] G
" 40 A P
T Elr00¢] (@8 Th=1
25°C]|
i | | =y 1 !
/4 5 ~ 25 OC-
)
o H
70°CH
— 0 10 Pg(w) 20 10 20 30 (W) 40
— g
Fig. 9. Fig. 10.
7278273
100
(;) Conditions for Figs 9, 10 and 11:
o : Th = Typical values; f = 470 MHz;
- 55 oG] — Veg=125V;———Vge =135 V.
J |
) N T
50 70°cC A
0
10 20 30 p_ (W) 40
Fig. 11.
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U.H.F. power transistor BLWS82

7278274 7278275
40 - 40
PL nom PLnom
(W) VSWR = (W) VSWR =
1 6 i 4
| N N ] N
(VSWR=1) AUAN (VSWR=1) N 5
N 0
N 1? \\ \\
N, N N
AN SNAY
5 N,
30 30 A 10
\\\\ t
N, Y20
N50
PS ] Ps .
PSnom PSnom
20 e 20 e
1 1.1 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; T, = 70 °C; during mismatch); f = 470 MHz; Ty, = 70 °C;
Rth mb-h = 0.2 °C/W; VCEnom = 12,5 V; Rth mb-h = 0.2 °C/W; VGEnom = 13,6 V:
P§ = PSnom at VCEnom and VSWR = 1. Pg = P§nom 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/Pspom) increases linearly with supply over-
voltage ratio.
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BLWS82

L

5 7278276 6 7278277
ri,xi 1 < CL
(Q) (pF)

4 AL 100

i ‘(.Q) c
). 4 \L
3 4 ] 50
l, . “
I'
y
2 e “ 0
P4 1 pd L
4 ]
I'i s
1 y - 2 -50
Y.
0 -100
T i 5
-1 0
0 250 f(MHz) 500 0 250 f(MHz) 600
Fig. 14 Input impedance {series components). Fig. 15 Load impedance {parallel components).
15 ' 7278278
N
GD
(dB)
10 \ Conditions for Figs 14, 15 and 16:
Typical values; Vog = 12,6 V; P =30 W;
N Th=250C.
\‘ R
N
N
AN
—
5
0 -
0 ) 250 f (MHZ) 500
Fig. 16.
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BLWS83

HF./VHF. POWER TRANSISTOR

2

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 heg groups are available on request.
It has a 3/8" flange envelope with a ceramic cap. All feads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance

mode of operation | V¢ f PL G ndt Ic d3 Th
V| MHz w a8 | % | A dB oc
s.s.b. (class-A) 26 [16-28|0-10(P.EP)|> 20 - 136| < -40 | 70
s.s.b. (class-AB) 28 | 1,6 -2813-30(P.E.P.}| typ. 21 [typ. 40|typ.1,34| . typ.-30 | 25
MECHANICAL DATA . ‘_g,ﬁ Dimensions in mm
" Fig. 1 SOT-123. ’
. . ceramic
/C 4 ’
25 9.8
max 18/42 © max
Al
e b ~
\ [11  BeO
20,6 . \
20,0 ’ metal
\ 7277386.1
A 635 == 455
410 Torque on screw: min. 0,6 Nm (6 kg cm)
L . : ’ ‘ max. 0,76 Nm (7,5 kg cm)
2,54 o] ’ Recommended screw: raised cheese-head
T 7.25 440 UNC/2A

j ! 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.

| | w ( May 1978



BLW83

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

peak value . VeESM max. 65 V
Collector-emitter voltage (open base) Veceo max. 36 V
Emitter-base voltage (open-collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 3 A
Collector current (peak value); f > 1 MHz : lem max. 9 A
R.F. power dissipation (f > 1 MHz); T, = 25 °C Prs max. 76 W
Storage temperature Tstg -65 to +160 °C
Operating junction temperature . T max. 200 °oC

10 727752 7277522

Ic 100

(A)

) Pyt short-time
E A (W) operation
\ \rmb =259C during mismatch’J
— : N
N \ continuous '\,
\ Nr.f. operation| "\
Th=70°C derate by
. 0,42W/°
50 TN TN
~N ‘\
coNtinuous 'S
| d.c. operation St
derate by
0,32W/°%C T~
10-! o0 ‘
5 10 50 100 0 50 100 o~ 150
Vee (V) Th (°C)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
: f=1MHz.

THERMAL RESISTANCE (dissipation = 35 W; Tynp, = 80 9C, i.e. Tp =70 0C)

From junction to mounting base (d.c. dissipation) , Rthj-mb(dc) = 3,16 oC/wW
From junction to mounting base (r.f. dissipation) ’ Rthjmb(rf) = .2,35 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 - BLWS3

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

VBe=0;Ic=10mA V(BR)CES > 65
Collector-emitter breakdown voltage
open base; |c = 50 mA V(BR)CEO > 36
Emitter-base breakdown voltage :
" open collector; Ig = 10 mA V(BR)JEBO > 4
Collector cut-off current
VBE=0;VCE=36V ICES < 4
Second breakdown energy; L = 25 mH; f = 50 Hz
open base EsBo > 8
Rge=10Q EsBR > 8
D.C. current gain*
= . = typ. 50
lc=125A;Veg=5V hre 10 to 100
D.C. current gain ratio of matched devices*
Ic=125A;Vgg=5V hggi/hpe < 1,2
Collector-emitter saturation voltage*
Ic=3,75A;13=0,75A VCEsat typ. 1,5
Transition frequency at f = 100 MHz*
-lg=125A;Vcg=28V fr typ. 530
—lg=3,75A;Vgcg=28V fr typ. 530
Collector capacitance at f = 1 MHz
Ig=1g=0;Vcp=28V Ce typ. 50
Feedback capacitance at f= 1 MHz
Ic=100mA; Ve =28V Cre typ.. 31
Collector-flange capacitance Cef typ. 2
3 7277762
Ic . 4'[#
(A)
Th=70°C4Z250¢
2 44
y/
7y
7/
7,
4
1
¥,
74
,‘/
0
0 05 - 1 15 Vg v) 2

Fig. 4 Typical values; Vog =28 V.

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

\

\

mA

mJ
mJ

MHz
MHz

pF

pF
pF
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BLWS83

75 7277763 150 I 7277764
: |
h Ce
FE | N {pF)
VCE—ZSV
50 ~ \ 100
' \\ \
NN
N\
ANAY e :
typ 1
25 2Vh 50
= 0 5 iga 10 0 20 vegv) 40
— Fig. 5 Typical values; Tj =2560C, Fig. 6 Ig=1lg=0;f=1 MHz; T]- =250C.
: 7277766
600
-
fT .
(MHz) 4 =SHEASY
L
- N
400
N
\‘ N
N ‘\
N N
N N -
\VCB =28V
N
\‘
200 - ‘\
\\‘
15V D
0
0 2 4 6 g 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)
VecE = 26 V; f1 = 28,000 MHz; f5 = 28,001 MHz

output power G Ic d3 dg Th
w dg A dB* dB* oC
> 10(P.E.P.)

typ. 11 (P.E.P.) > 20 1,35 | —40 | <40 70

typ. 12 (P.E.P.) typ. 24 1,36 | —40 | <40 25"

50
¢ L1 R3
500
c2 R4
y J—
—
—_—
C3==
L2 I:I]
T
R5 RS ,
:)—Eﬁ -0 +V¢e
BY 206 R9
®
" BD204
+
£2c¢9
- T
. 7
R1 R2 7277772
7 7
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 5



BLWS83

List of components in Fig. 8:

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 puF/35 V 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 5 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 ; parallel connection of 2 x 1,2 k§2 carbon resistors (£5%; 0,5 W each)
R2 = 15Q carbon resistor (+5%; 0,25 W) .
R3 = 1,2 Q; parallel connection of 4 x 4,7 £ carbon resistors (£56%; 0,125 W each)
R4 = 33 Q carbon resistor (£t5%; 0,25 W)
R5 = 18 Q carbon resistor (56%; 0,25 W)
— R6 =120 Q wirewound resistor (+5%; 5,5 W)
a— R7 = 18 carbon resistor (+5%; 0,125 W)
m— R8 = 47 Q wirewound potentiometer (3 W)
— R9 =1,57 Q; parallel connection of 3 x 4,7 § wirewound resistors {+5%; 5,5 W each)
_20 ' 7277766
d3
dB) 1c=08AL1 Al 1354
7
—40 P PALV. AV
. “ 14? ot :’
~d T =
s 1d
A
/'
i
-60 L
o 5 10 pep.(w) 15
Fig. 9 Intermodulation distortion as a function of output power.
Typical values; Vog = 26 V; — T, = 70 °C; —— T, = 25 °C.
6 May 1978



H.F./V.H.F. power transistor BLWS83

R.F. performance in s.s.b. class-AB operation (linear power amplifier)
VceE =28V, f1 = 28,000 MHz; fo = 28,001 MHz

output power G gt (%) I (A) d3 dg lcizs) | Th

w dg at30WP.E.P. - dB* dB* mA oc

3to 30 (P.E.P.) typ. 21| typ.40 typ.1,34 | typ.—30 | <-30 25 25

3o 25 (P.E.P.) typ. 21 - - typ. —-30 | <-30 25 70
L4 C7

50Q

508

c4 cs
L3 l
4 7

T T —0 +V¢e

c3 Cc5 Cé :
JJ-/ ; JI: 7277771.1

Fig. 10 Test circuit; s.s.b. class-AB.

7

temperature
compensated bias

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 enamelied Cu wire (1,6 mm); int. dia. 7,0 mm; leads 2 x 5 mm
.2 = 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; feads 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 fijures 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

-20 727'77.70' 60 72777689 30
Th=
[
d3 90°C ]
ds (1 75000 pf s ' T S
% ;Szc = : &
—30 H rAVi Z70oc 40 : 11120
| 1 4 50°C pd
A4444 25°c
\\ Z
\ p 4
dg 7 /r/
l'
-40 NV 20 | nge A 10
]
I
VY
v
-50 oLl Lo
o 20 pEp.(w) 40 Y 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) = 256 mA; fq = 28,000 MHz; f2 = 28,001 MHz; typical values.

Conditions for Fig. 12:
VCE = 28 V; Ig(zs) = 26 mA; f1 = 28,000 MHz; f = 28,001 MHz; Tj, = 25 OC; typical values.

* See note on page 7.
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H.F./V.H.F. power transistor BLWS83

727717687 7277768

30 20— ~25
et . - i .
-
| o NI / .
Gp N (Q) \ Q)
{dB) \\ /
\
15 -5
A /
20 /
/
- )(i
10 % -5
|
\
10 \
5 » N\ -10
\
N
0 0 - =12,5 —
1 10 f (MH2) 102 1 10 f (MHz2) 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:
Vee=28V; Ig(zs) =25 mA; P =30W; Th=25°C; 2| =9,5Q.
Ruggedness in s.s.b. operation
~ The BLW83 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions:
1 = 28,000 MHz; f = 28,001 MHz; Vo = 28 V; Ty, = 70 °C and Py 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.

"t 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 Tj, = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation VCE f PL Gp n z; YL
\) MHz w dB % Q mA/V
cw. ‘ 28 l 175 I 25 l>9 l >60 I 10+j1,2 I 5954
MECHANICAL DATA 017 Dimensions in mm
Fig. 1 SOT-123. N =011
7 -
I . ceramic
J ’ '
25 9,8
o 1842 - max
Y
- - - 4
BeO
20,0 \metal

\ 72;17386.1
1835 1=— 455

’ Torque on screw: min. 0,6 Nm {6 kg cm)

4,10
‘ , ‘ l max. 0,75 Nm (7,5 kg cm)
sa - Recommended screw: raised cheese-head
25 i 7.25 4-40 UNC/2A
t max  Heatsink compound must be applied

! 1 f 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.

Hi
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BLW84

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. 3A
Collector current (peak value); f > 1 MHz lem max. 9 A
R.F. power dissipation {f > 1 MHz); Tp,p, =25 °C Prt max. %W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature T max. 200 °C

10 277521 7277522
Ic : 100
(A)
Pre short-time
N W) operation 1]
\ N’mb =259C. ' during mismatch
N Al continuous )\
\ W.f. operation]
Th=70 oc derate by
: 0,42W/°C
50 <IN
cont'nuous\ > N
| d.c. operation
derateby N
0,32W/°c TN
10-1LL 0
; 100 0 50 100 150
510 o 4 0
ce V)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vo <28 V;
> 1MHz. E

THERMAL RESISTANCE (dissipation = 20 W; Tmb =76 °C; i.e. T, =70 °C)
From junction to mounting base (d.c. dissipation) Rth j-mb (dc) = 3,0 oc/w
From junction to mounting base (r.f. dissipation) Rthjmb (rf) = 2,25 °C/W
From mounting base to heatsink Rth mb-h = .. 03°cw

2 ~ -February 1978) (




V.H.F. power transistor

BLW84

CHARACTERISTICS
Ti=25 oc
Collector-emitter breakdown voltage

VBe=0;1c=10mA V(BRICES
Collector-emitter breakdown voltage

open base; I = 50 mA V(BR)CEO
Emitter-base breakdown voltage )

open collector; ig = 10 mA V(BR)EBO
Coliector cut-off current

VBe=0;Vcg=36V Ices
Second breakdown energy; L = 25 mH; f = 50 Hz

open base EsBo

RRe=10Q EsgRr
D.C. current gain *

Ic=1,25A;Veg=5V _ hfg
Collector-emitter saturation voltage *

Ic=3,75A;13=0,75 A VCEsat
Transition frequency at f = 100 MHz *

—-lg=125A;Vcg=28V fr

—-lg=3,75A;Vcg=28V fr
Collector capacitance at f = 1 MHz

lg=1g=0;Vcg=28V Ce
Feedback capacitance at f = 1 MHz .

Ic=100mA; Vog =28V Cre
Collector-flange capacitance Cef

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

v

> 65
> 36
> 4
< 4
> 8
> 8
typ. 45

10 to 100
typ. 15
typ. 650
typ. 650
typ. 45
typ. 28
typ. 2

\

mA

mJ
mJ

MHz
MHz

pF

pF
pF

11111
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BLW84 L
- 60 7.27‘.'523
v Ny
hee
T
h Vg =28V
40
AWMLY
A\
\VEAY
20
sv I
° 1
0 5 (A 0

Fig. 4 Typical values; T; = 25 °C.

150

7277524

(pF)

100

50

0

0

20 Ves V) 40
Fig. 5 Ig =l =0; f=1 MHz; T; = 25 °C.

750 7277527
fr
(MHz) LA —— N
ps -
Yy
500 |- b
7
N
Vcg =28V
250 A
N
15V
0 -
-0 2 4 =g (A) 8

Fig. 6 Typical values; f = 100 MHz; T; = 25 °C.
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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=250C
f(MHz)] VCE(V)' PL (W) IPS(W) Gp (dB) ‘lC(A) (%) l 7 () ‘ (mA/V)
7 | 2 | 25 <318 >o | <149 >e0 |10+i12 | so—jse

500

7277104 -

ee

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)

Cb6 = 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 809 07008}

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£ (£ 10%) carbon resistor (0,25 W)
Component layout and printed-circuit board for 1756 MHz test circuit are shown in Fig. 8.
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BLW84

11

APPLICATlON INFORMATION {continued)

- 150 7|

7277548.1

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

60 7277525
P Th=25°C
L h o
(w) I
4 T
70°g
-
40 v,
L4 A 4
7
Y/
20
}_
0
Y 5 Pg (W) 10

Fig. 9 Vg =28 V; f = 175 MHz; typical values.

35 r 7277528
PLnom
(W)
(VSWR=1)
X T, =50°C
30
-
-
]170°C
25 <~ Tl
90°C
20
15
1 10 VSWR = 107

7277526

15 ITIL
Cr.
Gp 7 n
{dB) N (%)
“y
|
N+
10 ™ N 100
N
-
b .
5 50
7
L’?
0 0
0 25 PL (W) 50

Fig. 10 Vgg =28 V; f=175 MHz; typical values;
——=Th=259C, —— TR =709C.

Fig. 11 R.F.SOAR; c.w. class-B operation; -
=175 MHz; VCE = 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 7277530
+5 35 0
r
xli RL C CL
(2) ] @ L1 (oF)
—'\RL — ;
+
25 ] 301 - —50
1
r y
Pt fi
0 4 25 A Vi -100
/ B
\!
-25 0 -
y 2 II \\ 150
_ 1 A R
fred LB
= [ Cu
— -5 15 L —-200
0 100 200 300 0 100 200 300
Fig. 12. | (MH2) Fig. 13. | (MH2)
7277531
40
Gp
(dB)
30 Conditions for Figs 12, 13 and 14:
Typical values; Vcg =28 V; P =25 W;
Th=259°C.
20
N
-
10
e
0 5
0 100 200 300 Fig. 14.
f (MHz)
8 February 1978



BLWS5

HF./VHF. POWER TRANSISTOR

I
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 foad 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, = 256 °C

mode of operation | Veg f PL Gp n 7 7 d3
\Y MHz w dB8 % Q mA/V dB
c.w. {class-B) 125 ] 175 45 >5 ’> 75 (1,2+j1,4 1320 +j150| —
s.5.b. (class-AB) 12,5 | 1,6—28 | 3—30 (P.E.P.)|typ. 19,5|typ. 35| ~ — typ.—33
MECHANICAL DATA 0,17Dimensions in mm —_—
i ‘q =011 —
Fig. 1 SOT-123. g —
¥ []
L[] ceramic
1 14
25 9.8
max 18,42 " max
a
. - =
y (1] BeO
20,6 \ .
20,0 metal
\ / 7277386.1
—1 635 =— 455 Torgue on screw: min. 0,6 Nm (6 kg cm)
L 4,10 max. 0,76 Nm (7,5 kg cm)
‘2 54 T Recommended screw: raised cheese-head
’ Hll 7,25 4-40 UNC/2A
1 -—-—’ max
Heatsink compound must be applied sparingly
1
' 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.
iFebruary 1978 1




BLWS85

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) VeEo max. 18 V
Emitter-base voltage (open-collector) : VEBO max. 4V
Collector current (average) ‘ Iciav)  max. 9 A
Collector current (peak vatue); f > 1 MHz Icm max. 22 A
R.F. power dissipation (f> 1 MHz); T, = 25 °C Pet max. 105 W
Storage temperature Tstg —65to +150 °C
Operating junction temperature ‘ Ti max. 200 °C
7277533
7277532 ; T 11T
20 : \ — T
short-time
Ic ‘ 100 operation during -
(A} - mismatch |
P N\{ continuous
— 10 rf r.f. operation
— : W) N, derate by
= A 1 1%\ os8w/oC
— N \\
= N
Tmb=25°C N
5 ‘\\ \ mb S
' 50 |-continuous a4—
Th=70 ON \ | d.c. operation
derate by N
\ 0,43W/°C
N
2 v +-
1 0 -
5 . 10 20 30 0 50 100 150
Vee V) ‘ Th (°C)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vcg <165V,
f>1 MHz.
THERMAL RESISTANCE (dissipation = 30 W; Ty, = 79 0C; i.e. T = 70 °C)
From junction to mounting base {d.c. dissipation) " Rthj-mb{dc) = 25 0CW
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 1,8 oC/W
From mounting base to heatsink Rthmb-h . = 03 oc/w
2 February 1978



H.F./V.H.F. power transistor

BLW85

CHARACTERISTICS
Tj=250°C
Collector-emitter breakdown voltage

VBg =0; Ic=50mA V(BR)CES > 36 V
Collector-emitter breakdown voltage

open base; I = 100 mA V(BR)CEO > 18V
Emitter-base breakdown voltage

open collector; Ig = 26 mA V(BR)EBO > 4V
Collector cut-off current

VBe=0;Vce=18V IcES < 25 mA
Second breakdown energy; L = 25 mH; f = 50 Hz

open base ' Esgo > 8 mJ

RBe =102 ESBR > 8 md
D.C. current gain*

=4 A = typ. 50

Ic 4A, Veg=5V hgE 10 to 80
D.C. current gain ratio of matched devices*

Ic=4A; V=5V hrg1/hge2 < 12
Collector-emitter saturation voltage*

lc=125A;1g=25A VCEsat typ. 15 V
Transition frequency at f= 100 MHz* e

-lg= 4A;Veg=125V T typ. 650 MHz =

-lg=126A;Vcg=125V fr typ. 600 MHz E
Collector capacitance at f = 1 MHz

lg=1lg=0;Veg=15V Cc typ. 120 pF
Feedback capacitance at f = 1 MHz

Ic=200mA; Ve =15V Cre typ. 82 pF
Collector-flange capacitance Cef typ. 2 pF
* Measured under pulse conditions: tp < 200 us; § <0,02.

February 1978 3




1

BLWS8S
7277261 7267077.1
typical values 300 le=1.=0
Tj=25°C E e
100 f=1MHz
i Cc
(pF} \
\
PrE Vce 200
12,5 V]
7 typ .
50 5V h
A
100
0 0
0 5 10 Ic (A) 16 0 . 10 Veg (V) 20
Fig. 4. Fig.5 Tj= 25 0C.

750 7277257.A
typical values
f=100 MHz

=950

fr Tj=25°C

. A y
(MHz) AL - NS H
- o LI
= = Ves=

500 HAF 2 12,5V

o = I8
o 10V
5V

250

0 -
0 10 15 -1g (A) 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

2 | Vee (V)f PLW) | PsW) GpiaB)| ic(A) n (%) L @ | VL (mav)

175 12,5 45 <142 >5
175 13,6 45 - typ. 6,0

<48 >75
- typ. 75

12+j14

1
Cé6a

320 +j150

Cc7

50Q

50

+VCC 7277104
7

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 0701 1)

L1 =1 turn Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2x 5 mm

L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm; feads 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 2x 5 mm

L7 = 2 turns enamelled Cu wire (1,6 mm); int. dia. 4,5 mm; length 6,0 mm; leads 2x 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 (£10%) carbon resistor (0,25 W)
R2=4,7 Q (+5%) carbon resistor (0,25 W).

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

L]
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BLWS8S

I
- APPLICATION INFORMATION (continued)
150
—
—
. ) . 7277548
Fig. 8 Componént 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

BLWS85

7277534
100
PL
(w)
Th=25°C
AN
> ]
1
S
Ty /': °
50 P Th=70°C
/}/,
y
l'
0
0 10 20 Pg (W) 30
Fig. 9 Typical values; f = 176 MHz;
—— VgE=125V; —— Vg =135 V.
7277536
P
. VSWR =4
50 " TN 4
N N
AN AN
N\ N N
N N
5
N 1N
N
AN
AN
N
40 ™ 10
N\ ,
AN
NI Y 20
P T
Lnom 50
(w)
(VSWR=1)
PS _‘
P E
30 Snom
1 1,1 12 Vee
VCEnom

15 7277535
Gp
(dB)
10 100
2
— n
-+~ (%)
P2 ~~‘s
- [~~~
5 P~ 50
Gp
0 0
10 30 pL(W’) 50
Fig. 10 Typical values; f = 175 MHz; Ty, = 25 °C;
— Vcg=125 V; ——Vgcg=135V.

Fig. 11 R.F. SOAR (short-time operation during
mismatch); f = 176 MHz; T, = 70 °C;
Rih mb-h = 0.3 °C/W; VeERom =126V or 13,5 V;

Ps = Pgnom at VCEnom a@nd 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.

February 1978



BLW8S5

APPLICATION INFORMATION (continued)
7

277637 7277538
+2 +5 +500
olim LY Ru] G
i I (Q) 2 (pF)
Xi G Vi +250
(2) -
Cy i+
0 0 /| L 0
y,
—-250
I
7 T
-2 117 -5 -500
0 100 (MHz) 200 O 100 f(MHz) 200
Fig. 12. : Fig. 13.
30 7277539
Gp
(dB)
Conditions for Figs 12, 13 and 14:
20 Typical values; Vog = 125 V: P =45 W;
Th =25 °C.
AV
10 AN
I~
P
Fig. 14.
0 .
0 100  §(MHz) 200
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H.F./V.H.F. power transistor BLWS5

R.F. perfbrmance in s.s.b. class-AB operation

VCE = 12,5 V; T, up t0 25 OC; Ry mb-h < 0,3 °C/W
f1 = 28,000 MHz; fo = 28,001 MHz

output power G Ndt d3 dg Ic(zs)
w dg % dB* dB* mA
310 30(P.E.P.) l typ. 19,5 ' typ. 35 } typ. —33 typ. —36 l 25
c10 Ry =
R 1 500
S =
son - L1 - S
L _I_ on cral craly
= L2 E T 7
c2 -1-C3 ke C4
O +Vg=125V
RS
LS —
==l —
TR2 — —0 —
W +Vg =125V —
biOS 72669464
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 paraliel
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 6dB.
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BLW85

APPLICATION INFORMATION (continued)
List of components {continued)

C12 = 2 x 82 pF ceramic capacitors in paralie! (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; feads 2 x 5 mm

R1 =27 £ {+6%) carbon resistor (0,5 W)
R2 = 4,7 £ (¥5%) carbon resistor (0,25 W)
R3 = 1,6 k2 (£5%) carbon resistor (0,5 W)
R4 = 10 Q wirewound potentiometer (3 W)
R5 = 47 Q wirewound resistor (5,5 W)

R6 = 150 2 (+5%) carbon resistor (0,25 W)

0 7267074.2 60 7267078.2
intermodulation distortion versus » double-tone efficiency versus
output power * . output power

d
dg Tdt
: (dB) (%)
— -20 40
d3 4 typ
4
\ 4
—40|ds N 20
N l'
4
4
-60 0
0 20 pEp (w 40 0 20 pep.(w 40
Fig. 16. Fig. 17.
Conditions for Figs 16 and 17:
VeE = 12,5 V; 1 = 28,000 MHz; f2 = 28,001 MHz; T, = 25 OC; Rth mb-h <0,3°C/W; Ic(zs) =26 mA;
typical values. ’
* See page 11.
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H.F./V.H.F. power transistor BLWS85

0 7267073.2 60 7267076.2
intermodulation distortion versus double-tone efficiency versus
output power * - output power

d

dg Ndt

(dB) (%)

-20 ) 40 N

poy
1
d3 ,/ typ .
/,
A 1A » y
—-40}d 20 pd
9 /
A 7
/'
—-60 0 S—
0 20 pEPp. (W) 40 0 20 pep.(w) 40 —
Fig. 18. Fig. 19.

Conditions for Figs 18 and 19:
Ve = 13,5 V; f1 = 28,000 MHz; f3 = 28,001 MHz; T, = 25 OC; Ry mp-h < 0,3 °C/W; Ig(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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BLWS85S

APPLICATION INFORMATION {(continued)

40 . 7277540 10 . 7277541 +5
G, | i Xi
p
(dB) ~ (N (@)
30 - - . 75 +2,5
h~~\
\
20 N 5 0
A
: \\
10 2,5 \ ~2,5
: N
\ / ri
N
—
——
—— 0 - 0 2—5
— 1 10 $(MHz 102 1 10 f(MHy) 10
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:
V=125V Vee=135V
PL=30W (P.E.P.) PL=35W (P.E.P.)
Th=25°C Th=250C
Rth mb-h <0.3°C/W Rth mb-h=<0,3 °C/W
Ic(zs) =25 mA Ic(zs) =25 mA
ZL =188 ZL.=189Q
September 1978
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BLW86

HF./VHF. 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 Ty, = 25 °C

mode of operation | Vg f PL Gp n z YL d3
\Y - MHz w dB % Q mA/V dB
c.w. (class-B) 28 175 45 > 75> 70(0,7+j1,31110-j62| —
s.8.b. (class-AB) 28 1,6 - 28 |5-47,5(P.E.P)typ. 19]typ.45| —~ | — typ. —30
s.5.b. (class-A) 26 1,6 -28 17(P.E.P.)|typ. 22| — - — typ. —42
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123. 0,17
$ o
i ]
L 1T /ceramic
! U
25 9,8
max 1842 - max
AN
! [31]  BeO
20,6
20,0 - ‘metal
\ 7277386.1
1635 1= 455
4,10 Torque on screw: min. 0,6 Nm (6 kg cm)
* , ‘ max. 0,75 Nm (7,5 kg cm)
2,54 BRI Recommended screw: raised cheese-head
! o 7,25 4-40 UNC/2A
T MaX 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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BLW86

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

peak value : VCESM max. 65 V
Collector-emitter voltage (open base) VeeEo max. 36 V
Emitter-base voltage (open-collector) VEBO max. 4V
Collector current (average) . Ic(AV) max. 4 A
Collector current (peak value); f > 1 MHz lem max. 12 A
R.F. power dissipation {f > 1 MHz); Ty, = 26 0C Prs max. 1056 W
Storage temperature Tstg -65 to +150 °C
Operating junction temperature ) Tj max. 200 °C

7277781 150 » 7277782
Prt
(W)
10
' 100 it h
(A) M, I .
A )
5 h e’é(eé
T yo'se
-~ L1 - 1 W0
L 04
. T3 I
50 fV\/oC P
i ~
Ny
! 0
10 30 veg(v) 80 0 50 T, () 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vg <28 V;
f>1MHz.
| . Continuous d.c. operation
Il Continuous r.f. operation
|11 Short-time operation during mismatch
THERMAL RESISTANCE (dissipation = 45 W; Ty, = 83,5 ©C, i.e. T, = 70 9C)
From junction to mounting base (d.c. dissipation) Rihj-mbldc) = 2,65 °Cc/wW
From junction to mounting base (r.f. dissipation) . Rthj-mb(rf) = 1.95 °C/W
From mounting base to heatsink " Rthmb-h = 0,3 oc/w
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H.F./V.H.F. power transistor ‘ BLWS86

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

VBe=0;lc=25mA V(BR)CES. > 65 V
Collector-emitter breakdown voltage
open base; I¢ = 100 mA VBRICEO > =~ 36V
Emitter-base breakdown voltage
open collector; Ig = 10 mA V(BR)JEBO - 4V
Collector cut-off current
VBe=0; Vg =36V ICES < 10 mA
Second breakdown energy; L = 25 mH; f = 50 Hz .
open base Esgo > 8 mJ
Rge=10Q EsBR > 8 mJ
D.C. current gain*
. 45
Ic=25A;Veg=5V hFE typ10t080
D.C. current gain ratio of matched devices* o
Ic=25A;Vgg=5V hgg1/hper < 1.2
Collector-emitter saturation voltage*
Ic=75A;lg=15A " VCEsat typ. 1,6 V
Transition frequency at f= 100 MHz* '
~-lg=25A;Vep=28V fr typ. 570 MH:z
—lg=75A;Vcg=28V fr typ. 570 MHz
Collector capacitance at f = 1 MHz
lg=1g=0;Veg=28V Ce typ. 82 pF
Feedback capacitance at f = 1 MHz )
lc=100mA; Vcg =28V Cre typ. 54 pF
Collector-flange capacitance Cef typ. 2 pF
4 7277788
7
/
V/
Ic 7
(A) -
4
%
2 7

0 : 0,5 1. - Vge (V) 1.5
Fig. 4 Typical values; Vg =28 V.

* Measured under pulse conditions: tp < 200 ps; 6 <0,02.
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BLW86
7277795 7277796
300
100 c.
{pF)
heg 200 H
oy
Veg =28V \
/ NE
50 N \
\k
N
N , 100 ~FN tve
\\ - —
\\ ™
N
N5V T
0 0
0 5 10 Ic (A) 15 0 20 Veg (V) 40

Fig. 5 Typical values; Tj = 25 OC,

Fig. 6 |E=Ie=0;f=1MHz;Ti=25°C.

7277797

1000
fr
(MHz)
P
1 A —— f e = 1 |
500 [/ 1 Vg =28V
;r 15V
0
0 5 10 ~Ig (A) 15

Fig. 7 Typical values; f = 100 MHz; Ti =25 0C.
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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=250C )

f(MHz)‘VCE V) ] PL (W) ‘ Pg (W) Gp(dB)‘ Ic(A) 7% | 7 (Q) Iﬁ(mA/v)

175 \ 28 | 5 | <8 >75 |<2,47 >70 [07+j13] 110-j62

7277104

4'VCC

Fig. 8 Test circuit; c.w. class-B.

List of components:

C1=C7 = 2,6 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

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

L.2 = 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. 4312020 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

" L4and L5 are strips ony 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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BLWS86

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.

6 September 1978



H.F./V.H.F. power transistor BLW86
75 - 712717789 7277790
Th=25%C ’ 1
PL ' “1170°C 10 100
(W) 1
v G g
4 4 P ‘6 ~ ™ K
0 : (dB) 7 N INC (%)
° / ~ 7 F NS
/A N
-Gy, 4_7
5 50
//
25
L
0 0 0 ] U
0 10 Pg (W) 20 0] 25 50 PLW) 75 e

Fig. 10 Typical values; VCE 28 V; f=175 MHz. Fig.-11 Typical values; Vo = 28 V; f = 175 MHz;

—=TL=250C; Th=70 oc..
100 7277794
PLnom
(W)
(VSWR = 1)
St Th=50°CH
N~ L1l
50 N I
Sy 70°C .
L Izl)l Fig. 12 R.F. SOAR; c.w. class-B operation;
90°C =175 MHz; VCE = 28 V; Ry 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
1 10 VSWR 102

. July 1978 : 7




BLW86

-1,25

-25

Fig. 13 Input impedance (series components).

20

(dB)

10

0

7277791
T
|
X+
,1
Ly /i
\I /
\\
NN e~ il
/
/
/
[
|
L x;
0 200 300
0 10 f (MHz)

7277793

0

100

0
f (MHz)

Fig. 15 Power gain versus frequency.

300

7277792
10 R 0
L
LRy
Dy T
- CL
R /] (o
i /
(Q) - - ‘ (pF)
5 / —-250
dc,
i
0 l -500
0 100 200 © 300
f (MHz)

Fig. 14 Load impedance {parallel components).

OPERATING NOTE

Below 75 MHz a base-emitter resistor of 10 £ is
recommended to avoid oscillation. This resistor
must be effective for r.f. only.

Conditions for Figs 13; 14 and 15. )
Typical values; Vo = 28 V; P =45 W; T, = 25 OC.

July 1978



H.F./V.H.F. power transistor ‘ _ BLWS6

R.F. performance in s.s.b. class-AB operation (linear power amplifier)
Ve = 28 V; f1 = 28,000 MHz; f» = 28,001 MHz

output power gt (%) ¢ (A) d3 dg Icizs) | Th

) dg at 47,5 W (P. E. P) | dB* dB* mA oC

510475 (P.EP.) | typ.19 | typ. 45 typ. 1,9 | typ.-30 . <-30 50 25

5t0 42,5 (P.E.P.) | typ. 19 - - typ.-30 | <-30 50 70
A

50Q
500 c4 cs
7 4
’ ;
temperature 0 +Vee

compensated bias

c3 . CS 'L
; ; ; 72717771

Fig. 16 Test circuit; s.s.b. class-AB.
List of components:

C1=C2= 10 to 780 pF film dielectric trimmer
C3 = C5 = CB = 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.

September 1978



BLW86

7277787 . ' 7277786
-20 " T
d 50 G 20
3 p .
d5 - £ G
{dB) " é.)é)ooé) dt P
3 £O0OW 11 - (%) (dB)
— d3 .o '\é?\(l v R
—-30 N T A 40 ‘ A1 ' 15
AN \‘ ‘
| p
N T =
\\ R) Ji 30 Tt 10
o) N,
NNV , V4
Jds T ] 1} /
—40 5 \VWHil) ; /
\
YR 20 / 5
10K
HH
7
— —50 10 ' 0
— 0 25 pEp. (W) 50 0 © 25 50 75
= . P.E.P. (W)
— 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: _
VeE = 28 V; Ig(zs) = B0 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; typical values.
Conditions for Fig. 18: »
Vce =28V, Ig(zs) = 50 mA; f1 = 28,000 MHz; f5 = 28,001 MHz; Ty, = 256 OC; typical values.
* See note on page 9.
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H.F./V.H.F. power transistor . BLWS86

30 — 7277785 20 ‘ 7277784
—
m
Gp N : ri, Xi
(dB) (§2)
~N
20 . N,
. \
ri
10 0
A
\__—“
0 ) -10 —
1 10 f(MHz) 10 1 10 fmHy 100 =
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: B
Voe=28V; IC(ZS) =60mA; P =475W; TL=25 0C; Z =64 Q.
Ruggedness in s.s.b. operation
The BLW86 is capable of withstanding a load mismatch (VSWR = 50) under the following conditions:
class-AB operation; f1 = 28,000 MHz; fp = 28,001 MHz; Vg = 28 V; T = 70°C and P| oy = 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; f5 = 28,001 MHz

output power G ic d3 dg Th
w ds A dB* dB* oCc
17 (P.E.P.) typ. 22 1.7 typ. ~40 - <-40 70
17 (P.E.P.) typ. 22 1.7 typ. 42 <-40 25
50Q
500
C6+
R
c3 aP c8 -
7 +
L2[:D c4 "_'“ &
T
R5 R8
-—{:}-E o +Vee
BY206 RO
BD204
+.
. =29
" 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. 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 £; paraliel connection of 2 x 1,2 k{2 carbon resistors (£5%; 0,5 W each)
R2= 15 £} carbon resistor (£5%; 0,25 W)

R3= 1,2 ; paraliel connection of 4 x 4,7 §2 carbon resistors (+5%; 0,125 W each)
R4= 33 carbon resistor (+5%; 0,256 W)

R56= 18  carbon resistor (+6%; 0,25 W)

R6 = 120 2 wirewound resistor (+5%; 5,5 W)

R7= 18 carbon resistor (+5%; 0,125 W) —
R8= 47 Q0 wirewound potentiometer (3 W) —_—
R9 = 1,67 ; parallel connection of 3 x 4,7  wirewound resistors (+5%; 5,5 W each) E
—30 7277783
T [
d3 v [y Iy,
oA T
{dB) : Ns Z N /T 15 A
A LXT A
\0/ v
-40 : -
ps
17
—50 7
-60
0 5 10 15
P.E.P. (W)
Fig. 22 Intermodulation distortion as a function of output power.
Typical values; Vo = 26 V; Ty, = 70 OC; f1 = 28,000 MHz; {2 = 28,001 MHz.
13
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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 stabili‘zed 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 Vce f PL G n z YL
v MHz | W "3 % Q mAV
aw. | 135 | 178 | 28 | >6 | >70|16+j14 | 210+ 55

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-123. '

—4

i

ceramic

4
98
T max

\ {

B

BeO
2 0:0 ’ _ ' metal
\A 635 e - ) 7277386.1
’ 2’?3 Torque on screw: min. 0,6 Nm (6 kg cm)
‘ o, ‘ l max. 0,75 Nm (7,5 kg cm)
2,54 vl o Recommended screw: raised cheese-head
T , n;"; i‘ , 4-40 UNC/2A

1 ! 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.
w ( February 1978




il ¢

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

peak value VecesMy max. 36V
Collector-emitter voltage {open base) : VCEO max. 18 V
Emiitter-base voltage (open collector) ) VEBO max. 4V
Collector current (average) » Ic(AVY) max. 6 A
Collector current {peak value); f > 1 MHz Icm . max. 12 A
R.F. power dissipation (f > 1 MHz); Ty = 25 °C Prs max. 76 W
Storage temperature Tstg -85 1t0+150 °C
Operating junction temperature ' Tj max. 200 °C
20 : 7277642 1277522
lc 100
(A}
10 - Pri short-time
(W) operation 4]
during mismatch

continuous
r.f. operation

\ e
5 X C
N \rmo=25° Pt :
i -~ 50
N \ N
. \ cont nuous‘v\ N
Th=70°0N - de pemion
2 0,32W/°C TN
1 : 0 :
5 10 20 30 0 50 100 o 150
Veg (V) . Th (°C)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VCg < 16,5 V;
f=1MHz.

THERMAL RESISTANCE (dissipation = 20 W; Ty = 76 ©C; i.e. Ty = 70 °C}

From junction to mounting base (d.c. dissipation) ) Rthjmbldc) = 30°C .
From junction to mounting base (r.f. dissipation) - : Rth j-mb(rf) = 2,25 OC/W
= 03 ocw

From mounting base to heatsink . . Rth mb-h

2 February 1978 | : '
. ‘ / -



V.H.F. power transistor

BLW87

CHARACTERISTICS
Tj=25 ocC
Collector-emitter breakdown voltage

VBE=0;lc=25mA V(BR)CES > 36 V
Collector-emitter breakdown voltage
open base; I = 50 mA V(BR)CEO > 18V
Emitter-base breakdown voltage
open collector; Ig = 10 mA V(BR)EBO = 4V
Collector cut-off current
Vge=0;Vgg=18V IcES < 10 mA
Second breakdown energy; L = 25 mH; f = 60 Hz
open base Esgo > 8 mJ
RRe=10Q EgBR > 8 mJ
D.C. current gain* J
= . = : typ. 50
Ic=25A;Vcg=5V hgg 10 to 80
Collector-emitter saturation voltage* :
Ic=75A;1g=15A VCEsat typ. 1.7V
Transition frequency at f = 100 MHz*
—lg=25A;Vep=135V fr typ. 800 MHz
—lg=75A;Vcg=135V fr typ. 750 MHz fremene
Collector capacitance at f = 1 MHz —
lIg=1eg=0;Vpgg=15V. Ce typ. 65 pF —
Feedback capacitance at f= 1 MHz
Ic=100mA; Vg =15V Cre typ. 41 pF
Collector-flange capacitance Cef typ. 2 pF
* Measured under pulse conditions: <200 ps; § <0,02.
w ﬁebruarv 1978 3
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- BLWS87
7277108 300 . 7’277111
typ values IE=leéO
100, Tj=25°C c f=1MHz
g
(pF)
hrE
75 200
= Ve
50 |/ N ™ 13,5 V
A
’ |
N5V 100 \va
. e
25 —
—— 0= 0 -
— 0 5 10 g (a) 18 10 v 20
— Fig. 4. Fig. 5 T; = 25 °C.
T7277112.A
1000 -
Veg=135V.
— =100 MHz
§ e
. e Tj=25°C
fr P I
(MHz) 74
Y.
500
0
0 5 —lg (A) 15
- Fig. 6. ‘
4



V.H.F. power transistor BLWS87

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

f(MHz) | Vee (V) | PL(W)[ PS(W) Gp (dB) [ Ic(A) 7 (%) [ 7 (Q) (Y*L(mA/V)

175
175

<264 > 70
— “typ. 75

1,6+j14

210+65

135 25 | <625 > 6
- typ. 6,6

12,5 25

5020

=
7277104 - —
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=1turn 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
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 Cu wire (1,6 mm); int. dia. 5,0 mm; length 6,0 mm; leads 2 x 5 mm
L7 = 2 turns Cu wire (1,6 mm); int. dia. 4,6 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,
thlckness 1/16".
R1=10Q (£ 10%) carbon resistor (0,25 W)
R2=4,7 Q (+ 5%) carbon resistor (0,25 W)
Component layout and printed-circuit board for 175 MHz test circuit are shown in Fig. 8.
September 1978 5



BLWS87 ' o , ‘

APPLICATION INFORMATION (continued)

150 — -

72775491

7277548

. o \
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-giass 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

BLW87

7277110.A
typical values Veg=135V
f=175MHz ———Vcg=125V

40
; T L1
PL , Pan= 1L 0N
w) A | [/]25°c_|
30
C
20
10
/
I
0
0 5 10 Ps (w) 15
Fig. 9.
7277543
40
PLnom
W)
(VSWR=1)
30 VSWR=_{_|
20
50
20 —
pd
10
Pgl_|
' P
0 Snom
1 1.1 12 Vee
VcEnom

'7277109.A

typical values ‘ Vap =
f= 175 MHz cE= 135V

Th=26° ———Vce=125V

10 100

(dB) a1 (%)

0 20 PLW) 40
Fig. 10.

Fig. 11 R.F. SOAR (short-time operation during
mismatch); f = 175 MHz; Ty, = 70 ©C;

"Rthmb-h =03 °C/W; VeERom =135 Vor 125 V;
Pg = Pgnom 8t 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.

T
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BLWS87:

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

oscillation. Thls resustor must be effectwe Tor r.f. only.

7267569 . E 7267565 »
input impedance (series compohents) | load impedance (parallel components) ‘
+5 " versus frequen;y {tlass-B operation) 10 versus frequency (class-B operation)
X'i RL CL
Q) = — =TT - 3 (£2) - (PF)
'—1_fi T '
+2,5 -\ -x; 75 250
1
X 3 .
N P i \R
C
T 1A L
0 + 5 — 0
Ri
- A 50
X
,?L
- 100 300 oy 100 200 3000
° 200 f (MHz) f (MHz)
Fig. 12. Fig. 13.
_7267567
power gain versus frequency
¢ {class-B operation)
20 |—p - - -
Gp- \ \——- —~  Conditions for Figs 12, 13 and 14:
@Bl - T Toelenlvalues; Vo = 135 V3P - BW;
F - - 5
15 \‘ . Th=250C.
N
10 —
.
N
5
0 " Fig. 14.
0 100 200

f (MHz) 300
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available BLW95
for evaluation, It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

HF. POWER TRANSISTOR

- N-P-N silicon planar epitaxial transistor intended for use in class-AB operated high power industrial and
military transmitting equipment in the h.f. band. The transistor presents excellent performance as a
linear amplifier in s.s.b. applications. It is resistance stabilized and is guaranteed to withstand severe
load mismatch conditions. Matched hgg groups are available on request.

The transistor has a %2"* flange envelope with a ceramic cap. All leads are isolated from the flange.

QuICK REFERENCE DATA

R.F. performance up to Ty, = 25 9C

mode of operation | Vog | fo(zs) f PL 1 Gp ndt d3

\' A MHz w dB % dB
s.s.b. (class-AB) ‘ 50 l 0,1 l 1,6 -28 ‘ 20 — 160 (P.E.P.) i > 14 l > 40* -30
* At 160 W P.E.P. -
MECHANICAL DATA =
SOT-121A (see page 2) N
CAUTION This device incorporates beryllium omde the dust of which is toxic. The dewce is entirely
safe provided that the BeO disc is not damaged.

1
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BLW95

MECHANICAL DATA
Fig. 1 SOT-121A.

125 3,4

max ‘ ,8
{ I R
24 IR ;
f l j 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.

Dimensions in mm

417 T
25,2 13
max 1842 -1 - max

4]

L

I
1
BeO
metal
7276334.1

"
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H.F. power transistor BLW95

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

Collector-ernitter voltage (Vgg = 0) ‘
peak value VCESM max. 10 v

Collector-emitter voltage (open base) Veeo max. 53 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current {(average) Ic(AV) max. 8 A
Collector current (peak value); f > 1 MHz Icm max. 20 A
R.F. power dissipation (f > 1 MHz); T, =25 °C Pef max. 245 W
Storage temperature , Tstg —65 to + 150 °C
Operating junction temperature . Tj max. 200 °C
30 7277895 300 7277459.1
'c Prf
(A) (W)
N 1 N _"'-
10 . 200 ¢ —
. TS g ——
N\ AN P (Y
AN N\2% h o 4
N Iy \\‘.) I TN 7
5 3 1\6\0 5 Ty, 2
\\ )0 \O -] N : e +—
Ne TN ~282, [N
\\ 100 <% H
| 5
1 0
10 50 102 0 50 T,(°c) 100
Vee (V) '
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vo <50 V;
f>1MHz.

| Continuous d.c. operation
1l Continuous r.f. operation
|11 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(dc) = 1,0 oC/W
From junction to mounting base (r.f. dissipation) Rth j-mb(rf) = 0,7 °C/W
From mounting base to heatsink ' Rth mb-h = 0,2 °c/w
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BLWO5

il

CHARACTERISTICS

Tj=25 oC

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

Collector-emitter breakdown voltage
open base; I¢ = 1OQ mA

Emitter-base breakdown voltage
open collector; I = 20 mA

- Collector cut-off current

Vg =0; VGg =53V
Second breakdown energy; L = 25 mH; f = 50 Hz

open base
RBe =102
D.C. current gain *
lc=4A;Veg=5V
D.C. current gain ratio of matched devices *
iIc=4A;Vge=5V
Collector-emitter saturation voltage *
Ic=125A;1g=25A
Transition frequency at f = 100 MHz *
—lg= 4A;Vcg=40V
~lg=125A;Vcg=40V
Collector capacitance at- f= 1 MHz
IE=1g=0;Vcp=50V -
Feedback capacitance at f = 1 MHz
Ic = 150 mA; Vo = 50 V
Collector-flange capacitance

* Measured under pulse condi»tionsrtb- < 200 us; § <0,02.

V(BR)CES

V(BR)CEO -

V(BR)EBO
ICES

Esgo
ESBR

hre1/hFE2
VCEsat

f.'.

>
> B3V
> 4v
< 10 mA
> 125 md
> 125 ml
typ. 30

15 to 50
< 1,2
typ. 22V
typ. 270 MHz
typ.. . 2856 .MHz
typ. 185 pF
typ. 116 pF
typ. 3 pF

- 110 v
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H.F. power transistor BLWO5
0 7277896 60 1277897
'c hee
(A) LA
1 ;/ 40 : _
: 7 Veg = 40V
7 = 11
/ =] 20V
t\/p Y —_ —
4
) : 5V1:
10~ 20 N
A
1T
1072 / O 0 - ;
1500 750 1000 1250 o 10 oA 20 =
Vge V) =
Fig. 4 Vcg=40V; Th 250cC, Fig. 5 Typical values; Tj = 25 OC. —
7277898 7277899
300 =
> Vcp =40V
fr A LT 0y 1000
(MHz) 1] | Ce
L = = 10V {pF)
y/ _ ]
200 - 750
=0
500 \
100
T
250 h '
- typ ;
0 0
F|g 6 Typlcal values f=100 MHz Tj= 25 ocC. Flg 7 'E‘ Ie—O f=1 MHz TJ =25 0C,
.~ September 1978 5




BLW95

APPLICATION INFORMATION
R.F. performance in s.s.b. class-AB operation {linear power amplifier)
VcE =50 V; Ty = 25 °C; f1 = 28,000 MHz; fo = 28,001 MHz

output power G (% Ig(A) | d3 dg 1c(zs)
w ds at 160 W (P.E.P.) dB * dB * A
Wt0160(PER) | >14 | >40 <40 | <-30 | <-30 I 0,1
c10 2.8
500
S
u R1 =

temperature Oo— 1
compensated bias C8 R3 L5

;‘-E:}“?—-——E-——-Ofvcc

Fig. 8 Test circuit; s.s.b. class-AB.

List of components:

G1=C10 = 100 pF film dielectric trimmer

C2 = C6 = 27 pF ceramic capacitor {500 V)

C3 = 220 pF polystyrene capacitor

C4 = C13 = 100 pF film dielectric trimmer

CB = C7 = 3,9 nF ceramic capacitor

C8 = 100 nF polyester capacitor

C9 = 2,2 uF moulded metallized polyester capacitor
C11 =68 pF ceramic capacitor {500 V)

C12 = 220 pF polystyrene capacitor

- L1 =88 nH; 3 turns Cu wire (1,0 mm); int. dia. 9,0 mm; length 6,1 mm; leads 2 x 5 mm

L2 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640) .
L3 = 180 nH; 4 turns enamelled Cu wire (1,6 mm); int. dia. 12,0 mm; length 9,9 mm; leads 2 x 10 mm
L4 = 350 nH; 7 turns enamelled Cu wire (1,6 mm]; int. dia. 12,0 mm; length 19,1 mm; leads2x 10 mm

R1= 0,66 Q; parallel connection of 5 x 3,3 £ carbon resistors (+ 5%; 0,5 W each)
R2= 27 2 carbon resistor (+ 5%; 0,5 W)
R3 = 4,7 2 carbon resistor (+ 5%; 0,5 W) .

* 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.

6 September 19781 (



H.F. power transistor BLW95

§ e WY irh

) 7277 7277901
—20 900

60 20
d3 -
d5 i Mdt / Gp
o
{dB) (%) {dB)
P .-
—30 [Hd3 £ 40 < 15
\ 1 S V.4 ‘
¥ 4 /
- 2
—1ds - y,
—40 14 20 4 10
Ndt
A
4 ,
-50 0 5
0 100 pEep (w) 200 0 100 pEep (w) 200

Fig. 9 Intermodulation distortion as a Fig. 10 Double-tone efficiency and power
function of output power.* gain as a function of output power.

Conditions for Figs 8 and 10:
Ve =50 V; Ig(zs) = 0.1 A; f1 = 28,000 MHz; f2 = 28,001 MHz; Ty, = 25 OC; typical values.

Ruggedness : » )
The BLWO5 is capable of withstanding full load mismatch (VSWR = 50) up to 150 W (P.E.P.) under the
following conditions:

VCE = 46V; f= 28 MHz; Th = 70 °C; Ry, mb-y = 0,2 OC/W.

* See note on page'6.
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BLW95
40 ’ 721 790§ 75 7277994
r:
Gp v —x;
| . 11 ) i
(dB) - L Q)
i 1 riv
30 S 51— \\
N
N, \
20 \\ 2,51 —X; \\
AN
NN
4 \~\
| =
\
— 10 b - e . - —, 0 +— - bl -
—— 1 . 10 f (MHz) 10 1 ) 10. f (MHz) 102
— Fig. 11 .Power gain as a function of frequency. Fig. 12 Input impedance (series components)
as a function of frequency.
Figs 11 and 12 are typical curves and hold for an unneutralized amplifier in:s.s.b. class-AB operation. -
Conditions: . - . s . -
Vg =50V;Ig(zs) = 0,1 A; P=160W (P.E.P.); T, = 25 °C; Z|_= 6,25 Q in series with 7,3 nH (in
parallel with —188 pF). . o
8 September 1978



H.F. power transistor . BLW95

40 7277903 75 7277902
G fi
P =X i
(dB) )
30 ‘ 5
—L 1] \

AT
x:
i \\\
A\
10 L 5 0 , —_—
1 10 f(MHzn 10 1 10 f(MHz) 10 —
Fig. 13 Power gain as a function of frequency. Fig. 14 Input impedance (series components) m—
as a function of frequency.
Figs 13 and 14 aré typical curves and hold for one transistor of a push-pull amplifier with cross-
neutralization in s.s.b. class-AB operation.
Conditions: )
Ve =50V Ig(zsy=0,1A; P|_=160 W (P.E.P.); T}, =25 ©C; Z| =6,25 Q in series with 10,4 nH
(in parallel with —267 pF); neutralizing capacitor: 82 pF.
ﬁ September 1978 9







BLWO8

~

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in u.h.f. power amplifiers, where optimum
linearity is required. The transistor is specially suited for all transistorized television transposers and
transmitters in band |V and V, as well as for driver stages in tube systems. The combination of excel-
lent d.c. dissipation properties, which have been obtained by means of diffused emitter-ballasting re-
sistors and the application of a Ti-Pt-Au sandwich metallization, gives an optimum reliability.

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

QUICK REFERENCE DATA
R.F. performance
mode of operation fvision VcE I Th dim* Po sync * G

" MHz \" mA |. oC d8 w dg
class-A; linear } 860 25 850 70 —60 >35 >6,5
amplifier 860 25 850 25 —60 typ. 4,4 typ. 7

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

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-122.
) ¥ ¥
| 162 —={_]
! e f 5 ’ o] 017
9 min (4x) —? . o1t
I 8-32UNC 1,98 max .
ceramic
c ! b s
282 | / ) ] 6.5 1
254 y i 6.2
y -
1 i
\/ % b f - BeO
3,05 / ! . +|3,3= metal
AN I 12
e 1
) .
- gjg - X - g:gl“'
) 5,6
-1 7,6 max |- -
, max
N 282 7276390
25,4 .
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max. 4,2 mm.
(7,6 kgem) 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 thet the BeO disc is not damaged.
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BLW9S

RATINGS e
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter; peak value) - VcaoMm max. 50 Vv
Collector-emitter voltage (open base} ‘ ' Veeo max. 27 V
Emitter-base voltage (open collector) - - Vggo. max. 35V
Collector current {(d.c.) : : I max. 2 A
Collector current (peak value) f > 1 MHz o ' e lem max. - .4 A
Total power dissipation at Ty, = 70 °C Piot max 21,6 W
Storage temperature . - Tstg - —65to + 160 °C
Operating junction temperature Tj max. 200 °C
102 7267289.1
D.C. SOAR Tp=70%C.
Rtn mb-n=06 C/W
I
(A)
10
. uprate for 50 °C < T, < 70 °C,]
» o " ['derate for 70°C <Th$100f’c
. ) - —t by 6—11-W/°C respectively
. - Piot max (d.c.)
101 ’
1 0y 107
Fig. 2 D.C. SOAR.
THERMAL RESISTANCE L
From junction to mounting base Rthjmb = 55 O°C/W
From mounting base to heatsink. i Rthmb-h = 0,6 oCc/wW
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U.H.F. power transistor

BLWO8

CHARACTERISTICS
Tj=25°C
Collector-base breakdown voltage

3

open emitter; Ic = 10 mA V(BR)GBO > 50 V
Collector-emitter breakdown voltage .
open base; Ic =25 mA V(BR)CEO > 27 V
Emitter-base breakdown voltage
open collector; Ig =5 mA V(BR)EBO = > 35V
D.C. current gain* > 15
lc=085A; V=25V heg typ. 40
Collector-emitter saturation voltage* ’ o )
Ic =500 mA; Ig = 100 mA VCEsat typ. 0,26 V
Transition frequency at f =500 MHz* o
-lg=0,85A;Veg=25V - fr typ.. 2,5 GHz «—
Collector capacitance at f = 1 MHz ' ’
=1,=0: =95V typ. 24 pF
||_:_ 1e=0;Vep=25V Ce < 30 pF
Feedback capacitance at f = 1 MHz
- 1g=50mA; Vop =25V; Tp, =25 °C Cre typ. 16 pF
Collector-stud capacitance ' Ces typ. 2 pF
) —
—
pomes
=
" * Measured under pulse conditions; t <200 us; § <0,02.
September 1978



BLWO8

e
60 ‘ 7278109 7278108
100
fee Ce
VCES
F)
25V {p
40 - 75 >
5V : y
7 a
"4
50 -
L -
20
typ
25 =]
— 0 - 0
— 0 1 2 0 10 20 30
E_ IC (A) ‘ ‘ VCB (V)
—— Fig. 3 Typicai values; Tj = 25 oc. Fig.4 Ig=1,=0;f=1MHz; Tj =250C,
A 7273103.1
fr
(GHz)
3
== ‘YF’NI
/'
N
2
/ e
4 N
WL
0 -
— 0 1 2 g (A) 3
Fig.5 Vg =25 V; f = 500 MHz; T; = 25 °C.
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U.H.F. power transistor BLW98

APPLICATION INFORMATION

fyision (MHz) ‘ Veg (V) | Ic (mA) "Th(OC) [ dim (dB)* | Posync W)* | Gp (dB)
860 25 850 70 —60 >35 >6,5
860 25 850 70 —60 typ. 3,8 typ. 7
860 25 850 25 —60 typ. 4,4 typ. 7

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

500

cg VSWR output<2

;%ﬁ}fm———,ﬂi——_@_soa
cg;g

c2
C6 _L_ _L
cn
c10 7
T
R4
BD136
=cu =c7
BY206
R1
RS
R6 R7
o+vs

7278112

Fig. 6 Test circuit at fyjgjon = 860 MHz.

List of components (see also page 6):

C1 =C2=1,4105,5pF film dielectric trimmers (cat. no. 2222 809 09001)
C3 = C4 =100 nF polyester capacitors

C5 = C6 =1 nF feed-through capacitors

C7 =5,6 pF ceramic capacitor

C8 =2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003)

C9 =2 to9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C10 = 10 uF/40 V solid aluminium electrolytic capacitor

C11 =470 nF polyester capacitor )

C12 =2 x 3,3 pF chip capacitors (in parallel)

January 1978



BLWO8

il

APPLICATION INFORMATION (continued)‘
List of components (continued)

R1 = 150 £ carbon resistor (0,256 W) R5 =4 x 12 Q carbon resistors in parallel (1 W each)
R2 = 1,8 k2 carbon resistor (0,5 W) R6 = 1 k2 carbon resistor (0,25 W)
R3 = 33 Q carbon resistor (0,5 W) R7 = 220 2 carbon potentiometer (0,25 W)

R4 = 220 Q carbon resistor (1 W)
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 5 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
(e = 2,74); thickness 1,5 mm.

96 mm >

(o] 47 mm

band X
72781111

5 rivet

Note
Hole in printed-circuit
board: ¢ 9,7 mm.

7Z78110

Fig. 7 Component layout and printed-circuit board for 860 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.

September 1978



U.H.F. power transistor BLW98

—50 7278104
i T,=70°C 7 25°C
(dB) 4
/
/
/
/
/
[/
V.
/
/
/
/
~60 1
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. 8 Intermodulation distortion as a function of output power.
Typical values; Vog = 25 V; I = 850 mA,; fyision = 860 MHz.

Inforniation for wide-band application from 470 to 860 MHz available on request.

i
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BLWO8

7278105

7'5 7278107 15 < _10
T R A c
X; L N L
@ Q) N (pF)
N\
5 ) 10 ) -15
N~ o
. / N
‘/ N
- N ¢
2,5 .r/ 5 [— N ': —-20
I'i -——‘

0 0 -25
400 650 f(MHz) 900 400 . 650 f(MHz) 900
Fig. 9 Input impedance (series components) Fig. 10 Load impedance (parallel compo-

as a function of frequency. ) nents) as a function of frequency.
7278106
15
Gp
(dB) 1
N
g
10 L. .
\\ Conditions for Figs 9, 10 and 11
g
& VcE =25 V; I¢ = 850 mA; typical values.
~
\\
5
0 Fig. 11 Power gain as a function of frequency.
400 650 f(MHz) 900
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BLX13

H.F./VHF. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for s.s.b. in class-A and AB and in f.m. transmitting appli-
cations in class-C with a supply voltage up to 28 V. The transistor is resistance stabilized and tested
under severe load mismatch conditions. It has a %'’ capstan envelope with a moulded cap. All leads
are isolated from the stud.

QUICK REFERENCE DATA

mode of operation | Vog f1 1] PL Gp d3 Ic ndt
\% MHz MHz w dB dB A %
s.s.b. (class-A) 26 | 28,000 | 28,001 | 0-8(P.E.P.) |[>18 | < —40 (< 1,2 -
s.s.b. (class-AB) 28 | 28,000 | 28,001 | 25(P.E.P.} |>18 | typ. —35 [typ. 1,28 |typ. 35
mode of operation | Vg | f Ps |PL| Gp Ilc n z YL
V |MHz w w dB A % Q mA/V
cw. (class-B) 28 | 70 |typ.0,5 |25 [typ. 17 |typ. 1,49 [typ.60| 053 —j1,4] 42,5 — j54
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-56.
v
5,1
e~ } [ 4,9 | 0,147
| | 76 mintax) i 0107
! i ' ¢
— - - - . — 4 1Pl 4965
- ; —+-0 - 10-32UNF + 9.5 -—
TN ; +
1,98 max—»| =
e
|3 e 0 lf
n?Zx ! . 11.5_,| 575
7260000.4 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 ciearance 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.
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BLX13

RATINGS Limiting values inaccordance withthe Absolute Maximum System (IEC 134)

Voltages ‘
Collector-base voltage (open emitter) ‘
peak value VcBoM max. 65 V
Collector-emitter voltage (open base) VCEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4.0 V
" Currents
Collector curxrent (average) IC(AV) max. 3.0 A
Collector current (peak valﬁe) f>1 MHz : IcMm max. 6 A
Power dissipation
Total power dissipation up to Th = 25 °C
f>1MHz Piot max. 62.5 W
9261164 7260028 ’
l - 11
DC. SOAR : 11
I v € €2 !V
A 100 £>1MHz
5 Prot
(w)
Tt '?"4
4 short time .
7% 'operntI:)n e “Qs
" V.SWR.>3 ;*‘?J
3 ol W,
‘6#, (4
\ 2
P) 50 BN
o /oo
2 “Po N
20O N
ANCH
Noa
\ \ 25 ggmnon
\ N V.SWR=<3
1 . -0 -
10 20 30 40 0 50 100 T, (°C) 150
Vee iV)
Temperature
Storage temperature ‘ Tstg . =30 to +200 °C
Operating junction temperature Tj max. 200 ©c
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 2.5 °c/w
From mounting base to heatsink Rth mb-h = 0.3 °c/w
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“ BLX13

CHARACTERISTICS

Breakdown voltages
Collector-base voltage

Tj = 25 °C unless otherwise specified

open emitter; Ic = 50 mA V(BR)CBO > 65 V
Collector-emitter voltage
open base; Ic = 50 mA V(BR)CEO > 36 V
Emitter-base voltage
open collector; Iz = 10 mA Veryepo > 40V
Transient energy
L =25 mH; f = 50 Hz
open base E > 8 mWs
~VBe =1.5V; Rgg = 33Q E > 8 mWs
D.C. current gain
- A- — typ. 50
o= 1-0«A(VCE 5V hpg 10 to 100
Transition frequency E
Ic=3.0A;Vog =20V fr typ. 500 MHz =
Collector capacitance at f =1 MHz ‘
=1 =0- = ) 50 pF
Ig = Ie =0; Vgg =30 V\ | Ce < 65 pF
Feedback capacitance
Ic=100mA; Vg =30V Cre typ. 31 pF
Collector-stud capacitance Ces typ. 2 pF
May 1971 “



BLX13

7260031

P11
Li1]
Vee=20V 11
t cg‘ !
{MHz) - typ
400
200
0 ) - : T
0. 2 4 6 Ic (A) 8

7260026

L
el T
E° e=0 i
100 f=1MHz
Ce
- {pF)
7 N
N typ
~N
N
-—
50 ——
25
o ' :
M 10 20 Veg (V) 30
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BLX13

125

2261189
r—

Ve
v)

Vce=28V
Th= 25°C

typ

0.75

0.5

025
102

107!

1 Ic (A)

10
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BLXI3

APPLICATION INFORMATION

R.F. performance in S.S.B. operation (linear power amplifier)

Veg = 26 V; Ty up to 25 e
f] = 28.000 MHz; fg = 28.001 MHz

output power G dg Ic Class
W) (@) (@) 1) ) |
0-8(®EP) | >18 | <-4 | <12 | A
Test circuit:
SSB.
class A L4 = 160to260pF 500
50.0 10t0780pF u A
R L3 BtosrspFgd
#510t0780pF T
Ll I3onF 39nF| }—J 22uF ’;7'
350 (20W)
820 560 O3pF 50
oo (5W) (15W)
[12) . 1.} S, umuowcc

L1 = 3 turns enamelled Cu wire (1.5 mm), winding pitch 2.5 mm; int. diam. 7 mm
leads 50 mm totally
L2 = 7 turns enamelled Cu wire (0.7 mm) on 3H1 toroid; 60 pH
(code number of 3H1: 4322 020 36620)
‘L3 = 4 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. d1am 10 mm
L4 = 7 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 12 mm

Detailed information for a wide band application
1.6 to 28 MHz available on request

1) Stated figures are maxima encountered at any drivinglevel between the specified
values of PEP and are referred to the according level of either of the equal ampl.
tones. Relative to the according peak envelope power these flgures should be in-
creased by 6 dB.

6 II ' ' , ” May 1974



BLX13

Rth mb-h= 0.3°CIW

1111

11
[
l_\

Ic=0.

A 17 B
8A-11.0A-11.2A~

5

PEP (W)

10
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BLX13

APPLICATION INFORMATION

R.F. performance in S.S.B. operation (linear power amplifier)
Vee =28 V; T, up to 25 °C
f) = 28.000 MHz; f5 = 28,001 MHz

output power Gp dt d3 Iczs Ic Class
w) (dB) % @8) b (mA) (A)
25pEP | >18 | typ. 35 | typ. =35 | 25 | typ. 1.28 | AB
Test circuit:
S.S.B. L4 160t0260pF 500

class AB
500 10to780pF |

LY

L3 15to575pF 34

|3seF 39nF | |-—I 'LZ?“F ’J”
—
000, 680 OIWF 50

20 (5W) (3! .
LT T7enes O +Vee

L1 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 7 mm
leads 50 mm totally

)]

D1 = AYY10/120

-L2 = 7turns enamelled Cu wire (0.7 mm) on 3H1 toroid; 60 pH

(code number of 3H1: 4322 020 36620)
L3 = 4 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam.10 mm
L4 = 7 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam.12 mm

1) Stated intermodulation distortion figures are referred to the accorﬁing level of

either of the equal amplifiedtones. Relative to the according peak envelope powers
these figures should be increased by 6 dB.

~
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BLX13

7261170
-25 ,

d3
ds
(dBIf

Veo= 28V
Icz5:25mA
Th=25°C

-30

d3

5 10 15 20 25 PREP (W) 30

7261
40 61167 _

Conditions:
(dB) PL = 25 W PEP
Voo = 28V

30

\typ " Igzs = 25 mA
N Z;, =12.5Q
N Th = 250C

20

1 10 £ (MHz) 102
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- BLXI13

I

7260

Conditions:

Py, - 25 W PEP
Ve = 28V
Iozg = 25mA
Z;, =12.5Q

T, = 25°C

10 ’ May 1971



o o BLX13

—
APPLICATION INFORMATION
R.F. performance in c.w. operation (class\Bk
Vog =28V; Ty up to’ 25 °C —
f Pg PL Ic G, n zZi | YL
(MHz) (W) (W). A) ' (dE) , %) (%) (mA/V)

70 | typ. 0.5 | 25 ltyp. 1.49 | typ. 17| typ. 60| 0.53-j1.4 | 42.5-j54

Test circuit:

4to 100pF 500
L2
P CW. BLX13 Y /H" e
class B 500 4to4OpF
4t0 = =t=39
4 L3 100pF7'£ ToF
> 4t0100pF :
; re ! 726162
7 SS(:pF ‘IOPnF 100 I
I 1
0 +Vc=28v

L1 =93 nH; 3 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; length 8 mm;
leads 2 x 5 mm

L2 =147nH;5 tums enamelled Cu wire (1.5 mm); int. diam. 9 mm; length 14 mm;
leads 2 x 5 mm .

L3 =118nH; 4 turns enamelled Cu wire (1.5 mm); int. diam. 9 mm; length 10.5 mm;
leads 2 x 5 mm

L4 = FXC choke (code number 4312 020 36640)

HHIH
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BLX13

T 261168 40 7261166
| R.F. SOAR| f=70MHz
40 =70MHz Vee =28V
Vcc=28V - P\_(Wl R =0 3°c/w
P, Th=25°C {V.SW.R.=1) th mb-h” ™
(W)
T,,=59°C
30 30 !
70°C
P il l,,
J0°C
20
[/ 20
10
— 0 ; 10 y
_— 0 05 1 R (wW 15 1 10y SWR. 50:
—
— 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.
12 May 1971



BLX13C

HF./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 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

mode of operation | Vg f PL Gp Ndt Ic d3 Th
\ MHz w dB % A dB oc
s.s.b. (class-A} 26 |16-28|/0-8 (PEP) |> 20 - 125 | < -40 |70
s.s.b. {class-AB) 28 |1,6—-28{3-25(P.E.P.) | typ.21 | typ. 45 [typ. 1,0 typ. —30 | 25
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-120.
' |
315 -
l e T P =014
8min {4x) 1,6 max
‘ 8-32UNC R ceramic
[4 (,/ ’1\\\ ’ v %
28 . ‘j 8,4 — . B
26 ) _}: + y max 1’5‘ [
N | I N
Nz b f Be0
8,65 e
128 in ‘ metal
l : 28+ 4
59 .l
™ 55 it . ™ 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 kgem) - 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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BLX13C

]

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

peak value VCESM max. 65 V
Collector-emitter voltage (open base) , ‘ Vceo max. 36V
Emitter-base voltage (open-collector) : VEBO max. 4 V-
Collector current (average) lg(av) max. 3 A
Collector current (peak value); f > 1 MHz Icm max. 9 A

" R.F. power dissipation (f > 1 MHz); Tmb=256°C Pt max. 73 W
Storage temperature Tstg - —651t0+ 150 OC
Operating junction temperature T; max. 200 °C

10 7277833 7277834
Ic , 100
(A) Pt
(W)
N\ Nmb=25% S
: ) 75 il
Th=70 °} P
e W
\ Ve NU
. \ TN\G
1 : T 1 TRG .
50 15 ?l 4 2
<o
L
Lo S
~
25
107! 0 .
5 10 50 100 0 50 100 150
Vee (V) : Th (°C)
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
: f=1MHz

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

THERMAL RESISTANCE (dissipation = 32,5 W; Ty, =85 9C, i.e. T =70 °C}

From junction to mounting base (d.c. dissipation) Rth j-mbldc) = 3,65 oC/W
From junction to mounting base {r.f. dissipation} Rih j-mb(rf) = 2,656 °C/W

From mounting base to heatsink Rth mb-h = 0,45 oc/w
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H.F./V.H.F. power transistor BLX13C

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

Vg =0; lIc=10mA ‘ V(BR)CES >~ 65 V
Collector-emitter breakdown voltage
open base; I = 50 mA V(BRICEO > 36 Vv
Emitter-base breakdown voltage
open collector; Ig = 10 mA V(BRJEBO > 4V
Collector cut-off current
VBg=0;Vgg=36V IcES < 4 mA
Second breakdown energy; L = 25 mH; f =50 Hz
open base EsBo > 8 mJ
Rge =100 ‘ ESBR > 8 mJ
D.C. current gain *
typ. 50
Ic=125A;Vcg=56V hEE 10 to 100
D.C. current gain ratio of matched devices *
Ic=125A;Vcg=5V hggt/hpp < 1,2
Collector-emitter saturation voltage *
lc=375A;1g=0,75 A V(CEsat typ. 15 V
Transition frequency at f = 100 MHz * )
—lg=125A;Vpg=28V ' fr typ. 530 MHz
—ig=375A;Vgcg=28V fr typ. 530 MHz
Collector capacitance at f= 1 MHz
lg=1g=0;Vgg=28V ’ Ce typ. .50 pF
Feedback capacitance at f = 1 MHz
- Ig=100mA; Vcp=28V Cre typ. 31 pF
Coilector-stud capacitance Ces typ. 2 pF
7277762
3
Ic 4{0
(A)
Th= 7o°c;—’lzs oc
2 1 77
//
.
1 4
1!
7.4
y
] =4
0 0,5 ‘ 1 15 VBE (vy 2

Fig. 4 Typical values; Vog =28 V.

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

11
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BLX13C J L

75 7277763 150 7277764
‘ Ce
e [ ~ (BF)
Veop =28V
50 — ] Ve - 283 100
NN \
\\_ \ :
N\ N
.
INAY ]
-
5V M P 117
25 - 50 iy
0 - 0 -
0 5 Ic (A) 10, 0 20 Ves (V) 40
Fig. 5 Typical values; Tj =25 0C. Fig.6 Ig=1g=0;f=1 MHz;Tj =25 0C,
600 : 7217765
fr =
(MHz) - N
A - h
/'
1 N
400 N
\\
‘\ h
\\ \&
AN
N N _
NN Ves =28V
N
AN
N
200 A -
: N A
N
15v N
00 2
4 ~ 6 iz 8

Fig. 7 Typical values; f = 100 MHz; Tj =250C.
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H.F./V.H.F. power transistor BLX13C

APPLICATION INFORMATION
R.F. performance in s.s.b. class-A operation (linear power amplifier)
VeE = 26 V; f1 = 28,000 MHz; f2 = 28,001 MHz

output power Gp Ic d3 dg - Th
w dB , A dB* dB* oC

> 8(P.E.P.) } > 20 ] 1,25 | —40 l < -40 I 70
typ. 10 (P.E.P.) typ. 24 1,25 —40 < -—40 25

Ls C10
500
c1
500

—
—
—
—
—
—_0 +VCC
BY206 l
) mé R2 7277798.1
74 4
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 am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
September 1978 5




b {

List of components in Fig. 8:

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 film dielectric trimmer

L1 = 3 turns closely wound enamelied Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 5 mm
1.2 = 1.3 = 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 enamelled Cu wire (1,6 mm); int. dia. 11,0 mm

R1= 600 ; parallel connection of 2 x 1,2 k§2 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 Q carbon resistors (£ 5%; 0,125 W each)
R4 = 33§ carbon resistor (+ 5%; 0,25 W)

R5= 18 § «carbon resistor (+ 5%; 0,25 W)

R6 = 120 Q wirewound resistor {+ 5%; 5,5 W)

R7= 18 carbon resistor (+ 5%; 0,125 W)

R8= 47 Q wirewound potentiometer (3 W)

R9 = 1,57 Q; parallel connection of 3 x 4,7 Q wirewound resistors (+ 5%; 5,5 W each)

7277835
magas=zs
,  SHHE
a3 esTAgs
(dB) }
» //a/ "1 ¥
—-40 Z F
'~
’ 4 |
Al
-60
0 5 10 pep (W 15

Fig. 9 Intermodulation distortion as a function of output power.
Typical values; Vo = 26 V; f1 = 28,000 MHz; f = 28,001 MHz;
~—— TRH=70°C; ——-— T=250°C.
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H.F./V.H.F. power transistor BLX13C

-R.F. performance in s.s.b. class-AB operation (linear power amplifier)
Ve =28 V; f1 = 28,000 MHz; f5 = 28,001 MHz

output power Gp gt (%) - Ic(A) d3 ds Icizs) | Th
w B at 25 W P.E.P. dB* dB * mA - oc

3to 25 (P.E.P.) typ. 21 typ. 45 typ. 1,0 typ. —30 <-30 25 25
3to 22 (P.E.P.) typ. 21 - - typ. —30 <-30 25 70
50Q

502

4

temperature
compensated bias

I, 1.7
c3 Cc5 cé
; I/ ;/ 72777711

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 = CB = 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 am-
plified tones. Relative to the according peak envelope powers these figures should be increased by 6 dB.
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BLX13C

_20 7277836 30 727783‘7 .
d3
dg - G _ Ndt
(dB) T (dB) - - (%)
d h [ Gp
3 y \79030
_ 70°C
s Hr5E s00C 20 40
n (4<l 25 0C
1 4
Ldg /
1} i [ M4t
-40 WA 10 (HA 20
1
[
i
\J
—-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; f1 = 28,000 MHz; f = 28,001 MHz; typical values.

Conditions for Fig. 12:
Vee =28 V; Ig(zs) = 25 mA; f1 = 28,000 MHz; fo = 28,001 MHz; Th = 25 OC; typical values.

* See note on page 7.
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H.F./V.H.F. power transistor ] BLX13C

40 7277838 20 : [ 7277839 —25
T
Gp ri 2 /xl, Xj
(dB) (2) \ (Q)
30 |—= : 15 / -5
™. \ Il
\ NI,
\ /
20 10 : - -75
\
\
: \ /
10 5 \ / N -10
/ \
y N
0 ) 0 2—12,5
1 10 f{MHz) 10 1 10 f(MHz) 10
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:
Ve =28V, Ig(zs)=25mA; P =26W; T, =25 OC; Z =12Q.

Ruggedness in s.s.b. operation

The BLX13C is capable of withstanding a load mismatch (VSWR = 50) under the following conditions:
f1= 28,000 MHz; f5 = 28,001 MHz; Vg = 28 V; T, = 70 OC and P nory = 30 W (P.E.P.).
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‘BLX14

H.F./VHF. POWER TRANSISTOR

Silicon n-p-n power transistor for use in industrial and military s.s.b. and c.w. equipment operating in

the h.f. and v.h.f. band:
® rated for 50 W P.E.P. at 1,6 MHz to 28 MHz

(intermodulation distortion better than 30 dB down); full load mismatch permissible at stud

temperatures up to 70 °C

® rated at 50 W for frequencies up to 70 MHz in c.w. operation

® supply voltage 28 V
® plastic striptine package

QUICK REFERENCE DATA

mode of operation | Vo f PL “Gp d3 Ic(zs)
\") MHz . W dB dB A
s.s.b. (class-A) 28 1,6 to 28 15 (P.E.P.) > 13 typ.—40 | 2,0
s.s.b. (class-AB) 28 1,6 to 28 7,56-60 (P.E.P.) > 13 < =30 0,1
c.w. (class-B)} 28 - 70 50 > 715
c.w. (class-B) 28 30 50 typ. 16
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-55.
e — a
n % | -D
HEEN
- 'e '\ 22607771 “/h“x28 UNF
. \e
g;%’ 3 ‘5:5 0,25
- 13,5 , .
2 25 max T max
27.2 7258766.2
268
When locking is !'equired an adhesive is preferred insteagi of a lock washer.
Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,5 mm.
(23 kg cm) Mounting hole to have no burrs at either end. -
max. 2,7 Nm De-burring must leave surface flat; do not chamfer

(27 kg cm) or countersink either end of hole.
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BLX14

RAT]NGSLimiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages ‘
Collector-baée voltage (open efnittei‘) '

peak value VcBoM max. 85 V
Collector-emitter voltage (Rgg = 10 Q)

peak value VCERM max. 85 V
Collector-emitter voltage (open base) VCEO max. 36 'V
Emitter-base voltage (open collector) VeBo A - max, 4.0 V
Currents
Collector current {average) N Id AV max. 4.0 A
Collector current (peak value) f>1MHz Iom max. 12

Power dissipation

Total power dissipation up to Th = 25 °C

f>1MHz Piot max. 88 W
—TTT ~— T |71%‘£1_. 6 i 7211101
[ short time [\ | Voe <28V] | DC.SOAR
operation A, f>1MHz I
100 FyswR>3 o2 (:)
e L4 1 S
w) % (s
<N ., z T
- 7 \
75 .
&, ¢ v
c, -
z NEAY
| ] A}
T ¥,-100°C\ 26°C
50 h=100°C \:
‘normal operation N NC
V.SWR.<3 2
25 S
% 50 100 T,(°C) 150 0 L
Temperature h 0 20 Vee (V) 40
_~emperature .
Storage temperature Tstg -65to +200 °C
Operating junction temp erature ) Tj max, -+200 °C
THERMAL RESISTANCE
From junction to mounting base - R¢h j-mb = 1.8 %c/w

From mounting base to heatsink R¢h mb-h = 0.2 °c/w
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BLX14

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter; Ic = 25 mA

Collector-emitter voltage
RBg = 10 @; I¢ = 25 mA

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

Emitter-base voltage
open collector; Ig = 10 mA
Collector-emitter saturation voltage

Ic=0.7A;Ig=0.14 A

Transient energy
L =25mH; {f=50Hz
open base
—VBE =1.5 V;RBE =33Q

D.C. current gain

Ic=1.4A;Vocg=6V

Transition frequency

Ic=3.0A;Vgp =10V

Collector capacitance at f = 1 MHz

Ig=1=0; Vg =30V

Feedback capacitance at f = 1 MHz
Ic =100 mA; Vg = 30 V

Collector-stud capacitance

V(BR)CBO
V(BR)CER
V(BR)CEO

V(BR)EBO

VCE sat

Tt

Ire

cs

> 85
> 85
> 36
> 4.0
< 1.0
> 8
= 8
15 to 100
typ. 250
typ. 115
< 125
typ. 90
typ. 3.5

Tj = 25 OC unless otherwise specified

mWs
mWs

MHz

pF

pF

pF
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BLX14

T

250001.0__\ 260093

1 T T
L1 [
Tvee=20v] ] f=1MHz
400 E 400 Te=I,#0 |
fr Cc
(MHI! - (pF)
300 300
\
. l‘V t =ty \‘
\
200 f’ 200 N
\\
N~Ltyp
P
100 100
0 - 0 g
0 5 10 IclA) 15 0 10 20 Veg(V) 30
10% 211100
HH
AR
Veg =28V
Ie T =25°C
{mA) typ
ﬂ”’—’
10°
1
102
10

600 800 1000 Vae(mv) 1200
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BLX14

APPLICATION INFORMATION

R.F. performance in S.S.B. operation (linear power amplifier)

Ve =28 V; Tp up to 25 oC
f1 = 28.000 MHz; {5 = 28.001 MHz

output '
G Nge dg3 ds Iozs Ie | @
e , @ | @ | @Y | @b ay | @y | e
7.5 to 50 (PEP) I >13 | >35 I < -30 | < -30 l 0.1 |<2.55| AB

At temperatures up to 90 °C the output power relative to that at 25 °C is diminished
by a factor —40 mW/°C

The transistor is designed to withstand a full load mismatch operating under
50 W PEP at Vo = 28 V and Tp = 70 °C

Test circuit:
160t0 26 500
SSB. OpF

class A-B 500 10to780pF 1

L

D1 = AYY10/120

L1 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; int. diam. 7 mm
leads 50 mm totally
1.2 = 7 turns enamelled Cu wire (0.7 mm) on 3H1 toroid; 60 uH
(code number of 3H1: 4322 020 36620)
L3 = 4 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm;int. diam. 10mm
L4 = 7 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm;int. diam. 12mm

l) Stated figures are maxima encountered at any driving level between the specified
values of PEP and are referred to the according level of either of the equal ampl.
tones. Relative to the according peak envelope power these figures should be in-
creased by 6 dB.
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BLX14

I

7211108 ) 7211108
typical values Vec=28V
1 Vce=28V f1=28000MHz
-20 “f1= 28000MHz 40| £,=28001MHz
fz: 28.001 MHz Iczs =01A
d Th =25°C Ty =25°C
3 ICZS= 100mA d3 r‘dt 4
ds . vd
(%)
(dB)
N
Y >
/]
- V4
- N de
40 REP 20
4
/
y
-60 0 .
0 25 50 P.ER(W)75 0 25 50 PE.P. (W) 75
7211107
60 T
TTIT T T 111
typical values
PEP
EP g f1 =28000MHz
W) - ,228001MHz
Iczs=01A
Vcc =28V
50/t —H -20
. = ——
'ND.E P
d3
(dB)
40 d3-1— -30
o
b1
]
soLLL -40 '
25 75 Th (°C) 125
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BLX14

30 - —TT 7260895
1 11
=typicul values |-
Gp 1
{dB) i —— 1
NG
NS,
20 N
N
N
10
0
1 10 f (MHz) 100

S.S.B. class AB operation

P, = 50WPEP
Voo = 28V

Ic = 100 mA
Z;, =6.25Q

T, = 25°

The drawn curve holds for an unneutralized amplifier.

The dashed curve holds for a push-pull amplifier with cross neutralization.
Collector -base neutralizing capacitor: 82 pF

’
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BLX14

7260097

7260898

S.S.B. class AB operation

P, = 50WPEP
Voo = 28V

Ic = 100 mA
ZL =6.25 2

Th = 25 °c

The upper graph holds for a push—pull amplifier with cross neutralization.

Collector -base neutralizing capacitor: 82 pF

The lower graph holds for an unneutralized amplifier.
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BLX14

APPLICATION INFORMATION (continued)

R.F. performance in s.s.b. operation (linear power amplifier)

Voo =28 V; Thup to 25 °C
f1 = 28,000 MHz; fp = 28,001 MHz

output Gp dj dg I¢ Class
power 1 1
dB dB dB A
w) () (@) b @) @)
15 PEP >13 typ. —40 tvp. =45 | 2,0
Test circuit: L4 160to260pF 500

500 10to780pF

$.5.B.

class-A P
%10t0780pF

1

,..
w
i
2
o
a
~
o
)
1=

Nl
L

*

[—I lasnF 3,9nFl"J ‘ 220F ”
350.(20W) ) I
50
820 560 OluF
(5W) (15w)
- VBBO: — — 7z1||55<> +Vcc
L1 = 3 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 7 mm

leads 50 mm totally

L2 =7 turns enamelled Cu wire (0,7 mm) on 3H1 toroid; 60 pH

(code number of 3H1: 4322 020 36620)
L3 = 4 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int. dia. 10 mm
L4 =7 turns enamelled Cu wire (1,5 mm); winding pitch 2,5 mm; int, dia. 12 mm

71|il02__ 721103
typical values
Th =25°C

-20 " 20| y=28000MHz

typical values £,=28,001 MHz

Th =25°C da=—40dB
ds 1= 28000MHz PER| S

2228001 MHz Vec =28V

CL) Voc =28V w)
1] ‘ y, 24V
[T ] AD%

Ic =15A 2A; o

'I 'l A
-40 ] 10 o

/]
4 1
pd 4
4
7
-60 - 0
10 15 PER(W)20 1 15 21c (A) 25
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BLX14 Il |

I

APPLICATION INFORMATION

R.F. performance in c.w. operation (class B)
Vee = 28 V; Th up to 25 °C ' .
f(MHz) | Ps (W) | PLOW) | Ic(A) | Go@® | n(® | 2z (@ |YL(mA/v)

70 < 8.9 50 | < 3.25| > 7.5| > 55| 1.0+j0.2| 120-i75"
50 typ. 4| 50 | typ.3.25| typ. 11| typ. 55 - -
30 |typ. 1.2 50 | typ.3.25| typ. 16| typ. 55 - -

At temperatures up to 90 9C the output power relative to that at 25 °C is diminished by a
factor -40 mW/°C.

Test circuit ¢

4to104pF 500
cw. A

70 MHz 500 14to39pF

TUT.

L

%

%LS Sito151pF 5
2 60t0160pF

N '1nF
]

100 OMSF—‘
— 1

(g +Vee 72mss

L1 =60 mm straight enamelled Cu wire (1.5 mm); 9 mm above chassis
L2 = FXC choke coil (code number 4322 020 36640) )

'L3 = 2 turns enamelled Cu wire (1.5 mm); winding pitch 2 mm; internal diam. 10 mm;’

leads 55 mm totally )
L4 = 3 turns enamelled Cu wire (1.5 mm); winding pitch 2.5 mm; internal diam. 10 mm;
leads 50 mm totally )
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BLX14

75 7211112 60 1211113
typical values 17 [TTTTTTT 1
f=70MHz r-Veg=28V—+— typical values

p, | Tn =25°C / P f=70MHz

. / w [ T =25

(W) 24V : - Ps= 7.5W
: A
Yy 1 y
50 / / 40 /
SW
/ /|
/Y /
y
13.5v Sy AEE
25 va 20 2.5W .
— A'
4
/
Y 0
0 10 Ps (W) 20 0 20 VCE (v) 40
7211108
60 TTTT]
TiT1d
PL. Vec =28V
f = 70MHz
W)
' AP 5
AT, = 0mwjoC ]
50 e e T
Py
-
40
30
0 5 T (°C) 100

N
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BLX14

APPLICATION INFORMATION (continued)

Test circuit:

cw.

50 MHz

500 10to35pF | 4

Nl

474014 7pF

TUT

Lz 4tol04pF 500

%

Ve 221m89

L1=1turn enamelled Cu wire (1.5 mm); int, diam. 10 mm; leads 40 mm totally
L2 = 4 turns enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads 40 mm totally

winding pitch 2 mm

L3 = FXC choke coil (code number 4322 020 36640)
L4 = 3 turns enamelled Cu wire (1.5 mm); int. diam. 10 mm; leads 40 mm totally

winding pitch 2 mm

———
—— 7211110 7211111
— 75 typical values /VCEI’25IV 0 typical values HH
— £ =50MHz £=50MHz Pe=6W
P Th =25°C P | Th =25°C
W) VipE w) /
V. 1/
5 // 50 4w
y,
4
/ y,
/13.5V
25 30 /
7 aeEaRray
—
/]
4
0 10 -
0 5  Ps(W) 10 0 20 Ve ) 40
12 “ ” May 1971
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APPLICATION INFORMATION (continued)

Test circuit :

Ccw.
30 MH:z

L1 = 2 turns enamelled Cu wire (1.5 mm); winding pitch 2 mm; int.

500 4to104pF u

21 4t0574pF

(X

7
g
g
e
°
2

h
%

43to143pF 500

leads 60 mm totally

L2 = 7 turns enamelled Cu wire (0.7 mm) on 3Hl toroid; 60 uH
(code number of 3H1: 4322 020 36620)

L3 = 4 turns enamelled Cu wire (1.5 mm), winding pitch 2 mm; int.

L4 = 6 turns enamelled Cu wire (1.5 mm), winding pitch 2 mm; int.

leads 50 mm totally

leads 50 mm totally

72

diam. 10 mm

diam. 10 mm

diam. 12 mm

1zug;o_.|_ 1108
70 [TTT1 60 typical values H
Veg =28V 1 £230MHz Pe15W
- O
oL p | Th =25°
(W) w)
AW
24 y,
V.
50 + 40 y
/
y : typical values 4 0.5W
7 f =30MHz /
£ Th =25°C y.
y y.
( 4
3ol-HF 20
13.5
11
y
7
10 v Y
0 2 P (W 4 ) 20 Veg (V) 40
May 1971 13
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70 7YZW096_
RE SOAR L 11
: =30 to70MHz | |
PUW) Vo= 28V ]
{V.SW.R=1) Reh mb-170.2°C/W|
60 .
N
N
Ny
50 Th=50°C
N
~N N o
o~ :
I ’\
-
40 90°C
30
1 10 50

V.S.WR.

For high voltage operation, a stabilized power supply is generally used,

The graph shows.the allowable output power under nominal conditions as a functlon
of the V.S.W.R., with heatsink t¢émperature as parameter.

May 1971
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OPERATING NOTE Below 50 MHz a base-emitter resistor of 6,8 Q is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
7267570

power gain versus frequency
(class B operation)
20 A [T1711
Gp Veg=28V |
(dB) Py, =S0W |-
Th=259°C |
15 typ. values [—
A\
\
N
10 N
N
™
5
0
0 50 100 150
f (MHz)

7267574 7267572
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency

2| (class B operation) 15 | (class B operation)
ri R - T
L Cy A
Xi i (Q) ; 4
(€ F——r3 T; X - : (pF) |
1 7 12,5 R 04
/ \ Cy,
pd \ -
Va
0 10 ~230
/ N
d -Cp, / ‘ Ry,
: il
-1 Voo =28V - 7,5 Voo =28V -500
PL=50W L P =50W
f Th=250C — | Tp=25°C
T typ. values — ] typ. values
- l [ [T 11 5 RN
_ 50 100 150 0 50 100 150
£ (MHz) f (MHz)
Yecember 1973 15







BLX15

HF./VHF. POWER TRANSISTOR

- Silicon n-p-n power transistor for use in industrial and military s.s.b. and c.w. equipment operating in
the h.f. and v.h.f. band:

® rated for 150 W P.E.P. at 1,6 MHz to 28 MHz
(intermodulation distortion better than 30 dB down)
® rated at 150 W output power for frequencies up to 108 MHz in c.w. operation
® supply voltage up to 50 V
® plastic encapsulated stripline package
® delivered in matched hp g groups

QUICK REFERENCE DATA

mode of operation | Vg f PL Gp d3 Ic(zs)
v MHz w dB dB A
s.s.b. (class-AB) 50 |1,6to28 | 201to 150 (P.E.P.) > 14 <30 0,10
s.s.b. (class-A) 40 |[1,6t028 | typ. 30(P.E.P.) > 14 <-40 2,5
c.w. (class-B) : 50 70 160 > 10 - -
c.w. (class-B) 50 108 150 typ. 7,5 — -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-55.
N = e
gy TS
A 3D
. s U}‘?, 1/4"x28UNF
- \ |
- E 11 T ‘
2w | @ of 5
b I - -
o €
: ; II\
1 '$'\ ) 22607774 %- x28 UNF
ol |
5 o
X 85 A
- 2 E’g_><_qu-> *2'%?(
. 27.2 7258766.2
26,8

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

Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,5 mm.
(23 kg cm) Mounting hole to have no burrs at either end.
max. 2,7 Nm De-burring must leave surface fiat; do not chamfer
(27 kg cm) or countersink either end of hole.

September 1978 1



BLXI5

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

Voltages
Collector-base voltage (open enutter)
peak value - VeBOM max. 110 V
Collector -emitter voltage (RBE =10%)
peak value - : VCERM max. 110 V
Collector-emitter voltage (open base) VCEO max. 53 V
Emitter -base voltage (open collector) VEBO- max. 40 V
Currents v
Collector current (avei'age) Icavy 'maxt 6,5 A
Collector current (peak value) f > 1 MHz A IcMm max 20 A
Power dissipation
2 (7267520 300 7267521
10° I'DC. S0AR [TTTH
- VCE S50V |-
Ic Piot f21MHz [T
(A W) :
|-short time operation
10 200 I+ VSWR>3
Th=25 °CH ‘h\?’l\[ T ™
t,sj‘\k‘
Tp =70 °C 2N b\\(07
N )
N
(2NN
1p— 100
-1 normal operation
T VSWR<3
10-1 - , ol
1 10 Veg 102 -0 50  Th(°C) 100
Temperatures.
Storage temperature Tstg -65 to +200 ©C
Junction temperature S o Ty max. 200 ©C
THERMAL RESISTANCE ’
From junction to mounting base Rth j-mb = 0,75 °Cc/w
From mountmg base to heatsmk ' Rth mb-h = 0,15 °c/w
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CHARACTERISTICS

Breakdown voltages
Collector-base voltage

Tj=25 OC unless otherwise specified

open emitter ; Ig = 100mA V(BR)CBO 110V
Collector-emitter voltage
RBE = 5% i Io = 100mA V(BR)CER > 110 \'%
Collector-emitter voltage
open base - ;Ig =100mA V(BR)CEO > 53 V
Emitter-base voltage
open collector; Ig = 20mA V(BR)EBO > 4,0 v
Transient energy
L =25mH; f =50Hz
open base E > 12,5 mWs
-VBE = 1,5V; RBEg = 33 E > 12,5 mWs
D.C. current gain
Ic=14A ;Vcg= 6V hgg 15 to 50 S
D.C. current gain ratio of matched devices —
Ic=1,4A ;Vgg= 6V hFE1/hFE2 < 1,2
Transition frequency
Ic=60A ;Vcg=35V fr typ. 275 MHz
Collector capacitance at f = 1 MHz
1. = CVan = typ. 185 pF
IE—Ie—-O ,VCB —SOV Cc < 220 pF
Feedback capacitance at f = 1 MHz
Ic =150 mA; Vg =50V Cre typ. 115 pF
Collector-stud cépacitance Ccs typ. 3,5 pF
August 1973 3
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7267531 7262647
1 [ 7 R | I I [}
I . [ 1]
400 typ. values — 1000 f=1MHz |
. o Ig=le=0 |
C
(MHz) (pF)
300 Vog=35v—{ 750
L~ - 1
A 25V ‘1
/4 15V— \
200 Sl 500 \\
L \§\LT
1
5V
N \\
100 Sy 250 typ
0 0 .
0 5 10 I (A) 15 0 25 50 Vg (V) 75
) 7267522
10 =
VCE =40V -
Ic Ty =25 °C
(4)
A
1 ,’/
/
/
typ

10-1 /

—t—r—]

1072 }
500 750 1000 1250
Vge (V)

4 . August 1973



BLXI15

APPLICATION INFORMATION
R.F. performance in s.s.b. operation (linear power amplifier)

Th up to 25 °C
f = 28,000 MHz; f2 = 28,001 MHz

output power Gp . ndt d3 ds Iczs Ic Vcg | Class
(W) (dB) (%) @) 1) | (dB) 1) (A) (A) V)
20 to 150 (PEP) ‘ >14 | > 375 ‘ < =30 | < -30 1 0,10 | < 4 l 50 l AB
typ. 30 (PEP) > 14 typ. 15 < -40 < -40 2,5 - _40 A
S.S.B. test circuit class AB; f = 28 MHz
Z.=
500
YY1
-
= ¥ 7Tes
C3 “|cs4
O+Vce
R4 R6 L
C9 g3 LS
TR2 T_""‘:]_" —E’——Owcc
R1 c15—f % 7267552 -
bias
R7
RS Clb

v

List of components: see page 6.

1y Stated figures are maxima encountered at any drivinglevel between the specifiedvalues
of PEP and are referred to the according level of either of the equal amplified tones.
Relative tothe according peak envelope power these figures should be increased by 6dB.

T r .
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HHtH

APPLICATION INFORMATION (continued)

List of components:

Trl = BD135

Tr2 = BD228

Cl =Cl10= 100 pF air dielectric capacitor (single insulated rotor type)
C2 =C6 = 27 pF ceramic capacitor :

C3 = 180 pF ceramic capacitor

C4 =Cl13= 100 pF air dielectric capacitor (single non-insulated rotor)
C3 =C7 = 3,9 nF polyester capacitor (+10%)

c8 = Cl4 C15 = 100 nF polyester capacitor (+10%)

c9 = 2,2 uF moulded metallized polyester capacitor

Cll = 68 pF ceramic capacitor

Cl2 = 220 pF ceramic capacitor

Ll= ~ 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9 mm; coil length 6,1 mm;

leads 2 x 5 mm
L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36640)

L3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm;
coil length 9,9 mm; leads 2 x 10 mm '
L4 = 350 nH; 7 turns enamelled Cu wire (1, 5 mm); internal diameter 12. mm;

coil length 19,1 mm; leads 2 x 10 mm

Rl = 0,66 Q parallel connection of 5 x 3,3 Q carbon resistors (+5%; 0,5W each)
R2'= 27 Q carbon resistor (£5%; 0,5W)

R3 = 4,7 Q carbon resistor (x5%; 0,5W)

R4 = 5,6 k2 carbon resistor (+5%; 1W)

RS = 15 @ wire-wound potentiometer (3W)

R6 = 157 Q parallel connection of 3 x 470 2 wire-wound resistors (5,5W each)
R7 = 68 Q carbon resistor (+5%;0,5W)

7267740

20 intermodulation distortion versus heatsink temp.
INEEERRENE
ds 1171 T
im LR R A LA
=40
Voe =50V L
; - f1 =28,000 MHz —E
-50 f2=28,001 MHz [ | ]
Iczg=100mA
| ENEEEEEE
-50 HEEENER
0 25 50 75" 100 125 150
’ ) Ty (°C)

(=)

“ August 1973
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7267515

0 intermodulation distortion
versus P.E.P.
ds LTI TT]
im | REEERRE
(dB) typ. values -
Vec=50v ]
. f1=28,000 MHz| | _{
-20 — f9=28,001 MHz
Th=250C | ]
Iczs=100mA
d3
S C
ds — EL L
-40
-60
0 1100 P.E.P. (W) 200.
0 7267517
intermodulation distortion
versus P.E.P.
ds T T ]
im ! T ETT
(dB) typ. values |
Vee=40V [T
f; =28,000 MHz |
-20 f2=28,001 MHz [T
TR =25 °C ]
Iczs=100mA —
~_<ﬂg yd
=5 g
1 1ds o
~40
~60 :
0 100 P.E.P. (W) 200

7267519

60 double -tone efficiency
versus P.E.P.
n [TTTTTT]
(f;g —Vco =50V
o) ¢, = 28,000 MHz
| £9 = 28,001 MHz — o
40|1Th=25 °C X
—Igzs=100mA
EEEV4
LA
typ
//
L
20 H+A
/
7
/i
0
0 100 P.E.P. (W) 200
60 7267523
double -tone efficiency
' versus P.E.P.
Ta
(%)
40
typ
/|
4
i /|
20 /
Voo =40V T
! f1=28,000 MHz[ ||
/ £9 = 28,001 MHz ]
Thp=25°C T
Iczs=100mA |-
T 1T
0 HEEREER
0 100 P.E.P. (W) 200
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7,5

Ty
-Xj
)

2,5

7267516

input impedance (series com-
ponents) versus frequency
) (11T

\\ typ. values

\
\

N\

N

1 10 £(MHz) 102

$.S.B. class AB operation

P,
Vce
Iczs
Th
71,

150 W (PEP)
50V

100 mA

= 250C

1}

40

(dB)

30

20

10

7267526

power gain versus frequency

ypP
N
\
N\

10

6,25 Q in series with 10,4 nH (in parallel with —267 pF)

f (MHz) 102

The graphs hold for one transistor of a push-pull amplifier with cross neutralization;
collector (Trl) ~ base (Tr2), neutralizing capacitor: 82 pF.

August 1973
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7 5 7267514 40 7267527
' input impedance (series com- power gain versus frequency
T ponents) versus frequency G
. p
X
© [ L[] (@B)
typ. values
_‘ri
5\ 30
\ L
I I typ—‘f_—‘_—"___
AL \
A
2,5 —=x; - 20
N A \
T
N
\\
T~
\
N
0 : L - 10
1 10 f(MHz) 102 1 10 f(MHz) 102

S.S.B. class AB operation

P, = 150W (PEP)

Vee = 50V

Igzs = 100 mA

Th, = 259°C _
Zy, = 6,25 in series with 7,3 nH (in parallel with -188 pF)

The graphs hold for an unnéutralized amplifier.

O
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APPLICATION INFORMATION (continued)

S.S.B. test circuit class-A; f = 28 MHz

c10 2.
. . L
) 1 Ut L& 50Nn
Zg= LULT.
san 'r L1 R1 I_ .@_
' <AAAA . B oM
- _J_ ce =
c2 -F3 #%A LZII] | |r2 w3 o1z 7Ters
: T
cs 11}
cs
——
C9 g3
o | g —
7 |]L5
7267551

List of components: (see also page 11)

D1 =BY206
TR1 =BD204

Cl =C10 = 100 pF air dielectric capacitor (single insulated rotor type)
C2 =C6 = 27 pF ceramic capacitor

C3 = 180 pF ceramic capacitor

C4 =C13 =100 pF air dielectric capacitor (single non-insulated rotor)
C5 =C7 = 3,9 nF polyester capacitor (x10%)

C8 = 100 nF polyester capacitor (+10%)

C9 = 2,2'pF moulded metallized polyester capacitor
Cll1 = 68 pF ceramic capacitor

Cl2 = 220 pF ceramic capacitor

10 ' ) ' ‘ June 1976
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APPLICATION INFORMATION (continued)
List of components: (continued)
Ll-= 88 nH; 3 turns Cu wire (1,0 mm); internal diameter 9 mm; coil length 6,1 mm;

leads 2 x 5 mm
L2 = L5 = ferroxcube bead, grade 3B (code number 4312 020 36440)

L3 = 180 nH; 4 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm;
coil length 9,9 mm; leads 2 x 10 mm

L4 = 350 nH; 7 turns enamelled Cu wire (1,5 mm); internal diameter 12 mm;
coil length 19,1 mm; leads 2 x 10 mm .

R1 =0,66 Q2 parallel connection of 5 x 3,3 Q2 carbon resistors (+5%; 0,5 W each)

R2 = 27 Q carbon resistor (£5%; 0,5W)
R3 = 4,7 Q carbon resistor (x5%; 0,5W)
R4 = 50 wire-wound potentiometer (1 W)
R5 = 10 S carbon resistor (+5%; 1 W)

R6 = 560 Q enamelled wire-wound resistor (5,5 W)

R7 270 Q carbon resistor (x5%; 1W)

R8 0,6 2 parallel connection of 3 x 1,8 Q wire-wound resistors (8 W each)

R9 = 90 parallel connection of 3 x 270 2 enamelled wire-wound resistor (5,5W each)
R10= 12 carbon resistor (+5%; 1W) ‘

7267532

-20 third order intermodulation distortion versus P.E.P. (class A operation)
dim | [ [ [ ][]
(dB) | |typ. values
Vecg=40V
30 [_|f1=28,000 MHz
~29 £, =28,001 MHz
| 1Th=25 °C
Ic=2A 2,5A 3A
)4 ) d
~40 -
> = -
A L] L. ol
A
et
-50 o
p7d
7
-60
0 10 20 30 40 50 60

P.EP. (W)
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APPLICATION INFORMATION ({continued)
R.F. performance in c.w. operation (class-B circuit)
Veg =50 V; Ty up to 26 °C

f (MHz) I Pg (W) | PL (W) | Ic (A) | Gp (dB) | 7 {%)
70 < 15 150 < 46 > 10 > 65
108 typ. 30 150 typ. 4,0 typ. 7,5 typ. 75

Test circuit: 70 MHz; c.w. class-B.

R
ZL=
N/ 500
So0 O
500
-C5
= 7267550
List of components:
L1 = 60 mm straight enamelled Cu wire (1,6 mm); 9 mm above chassis
L2 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)
L3 = 18 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm; pitch 2 mm; leads 55 mm totally
L4 = 3 turns enamelled Cu wire (1,6 mm); internal diameter 10 mm; pitch 2,5 mm; leads 50 mm totally
C1 =4 to 29 pF concentric air trimmer in parallel with 10 pF ceramic capacitor
C2 =4 to 104 pF film dielectric trimmer in parallel with 56 pF ceramic capacitor
C3 =4 to 104 pF film dielectric trimmer
C4 = 4 to 104 pF film dielectric trimmer in parallel W|th 47 pF ceramic capacitor
C5 = 100 nF polyester capacitor (+ 10%)
C6 = 1 nF ceramic feed-through capacitor
R =10 Q carbon resistor (0,5 W)
At P =150 W and Vg = 50 V, the output power at heatsink temperatures between 25 ©C and 75 °C
relative to that at 25 OC is diminished by 100 mW/oC.
‘ .
|
|
12 September 1978
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7267530

(%)

Indicated load power as a function of

300 — J
load power and efficiency versus
source power (class B operation)

]
PL T
(W) (= £=70MHz
1 |Th=25°C T L]
——typ. values Vee= 510 Vid
200 I~ /H
7140 V—
pd Ld
I,
— M, Voe=50V =
L ’ »
| 28V
100 (A - 50
A P
/f
4V,
4
0
0 10- Pg (W) 20

200 7767524

R.F. SOAR (class B operation)
PL JE LT
(W) A £=70MHz i
\\| Rth mb-h=0.15 °C/W |71
150 \
\
LU
i
™, 70T0?;
M 90 oC
100
50 ‘
1 10 VSWR 102

overload.

The graph has been derived from an
evaluation of the performance of
transistors matched up to 180W load
power in the testamplifier on page 12
and subsequently subjected tovarious
mismatch conditions at 50V with
VSWR up to 50 and elevated heatsink
temperatures.

This indicates a restriction to the
load power matched under nominal
conditions in the recommended test
configuration.

Anonat 1973
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Test circuit:

CWw.
108 MHz

c1

ML
T

L1

* APPLICATION INFORMATION (continued)

L2
—

o ]

List of components:

Cl=C2=
C3=
C4 =
C5 =
Cé6=
C7=C8=

Ll=

L2 =

L4 =

L5 =

R

1]

—1

==]]
~
=)

+Vee

40 pF film dielectric trimmer

400 pF parallel connection of 4 x 100 pF ceramic capacitors

270 pF ceramic capacitor
100 nF polyester capacitor (+10%) :

20 pF parallel connection of 2 x 10 pF ceramic capacitors

60 pF film dielectric trimmer

1267553

49 nH; 2 turns enamelled Cu wire (1,5 mm); internal diameter 9 mm;
coil length 4,8 mm; leads 2 x 5 mm
strip-line (7,7 mm x 6 mm); tap for C3 is 7,5 mm from transistor edge
L3'= L6 = ferroxcube bead, grade 3B (code number 4312 020 36640)
67 nH; 3 turns enamelled Cu wire (1,5 mm); internal diameter 8 mm;
coil length 8,3 mm; leads 2 x 5 mm
57 nH; 2 turns enamelled Cu wire (1,5 mm); internal diameter 10 mm;
coil length 4,5 mm; leads 2 x 5 mm

10 @ carbon resistor (0,5W)

Component lay-out for 108 MHz test circuit see page 15.

14
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APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 108 MHz test circuit.

- %LS A
\ / S —— c7 |
C3 rivets ‘ﬂ::}“ i

7267718
ground plane removed

Dimensions of printed circuit board 123 mm x 55 mm.

7267664

The circuit has been built on epoxy fibre-glass double copper clad printed circuit board
(thickness 1/ 16"). To minimize the dielectric losses, the ground plane under the inter-
connection of L5, C6 and C7 has been removed.

August 1973 15
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300 7267528 7267525
load power and efficiency versus power gain versus frequency
source power (class B operation) (class B operation)

P T . 20 TTT T

L N
(W) - £ =108 MHz 11 % \ Voo =50V
1 Th=25°C @] - @® PL=150W
I typ. values e \ Th=25 oC [
200 100 15 \
) A
Voo =50 Vi-H A
typ
[, (Voo =50v) L4
N
y. 4 L1 10 N
Pd pd A40V \\
aunyapzainn )
100 7 7 28VT50 y
A L
%0 5
avd
V4
4
0 0
0 20 Pg (W) 40 0 50 100 150
. f (MHz)
7267529 . ‘ 7267518
input impedance (series com~ load impedance (parallel com -
ponents) versus frequency ponents) versus frequency (class
2 (class B operation) 17,51 B operation)
i [T % Ry L L ITTTTT- "¢
7 L
Xi | typ. values Q) j typ. values —(pF)
(@ [ vgo=50Vv A — Vec=50V
1 PL=150W =4 15 (= PL=150W ¢ 0
NEEy.4 '
i el T
et ,/ P -
Ti— A
0 1A 12,5 |-RL Lz -250
4 \_| 2
/ ' \ ./
A
7]
Xi {
-1 10 - : -500
T
L -Cy
-2 7,5
0 50 100 150 0 50 100 150
f (MHz) ‘ f (MHz)
16 : . . ‘ August 1973




BLX39

H.F./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
guaranteed to withstand severe load mismatch conditions. Matched hg g 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 T, = 256 °C

mode of Vee| f PL Gp n z; YL d3
operation \% 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—-42,5(P.E.P)|typ. 19| typ. 50 - - typ. =30
s.s.b. (class-A) | 26 | 1,628 15 (P.E.P)|typ. 20 - — - typ. —42
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-120.
e —|=-014
8min {4x) 1,6 max '
— .
ceramic
c ZRRN ]
0N ]
28 I
26 ( ' + /_,’ T T
NS> b |
865 BeO
) L_ in ] metal
e ' 25 .| | :
max i
59 |l 4 ’
™ 55 lmin™
—! 98max e «+— 11,8 —17,0 max =
- 28 i -
- 26 72698814
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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RATINGS

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

Fig. 2 D.C. SOAR.

‘Collector-emitter voltage {Vgg = 0)
peak value VCESM max. 65 V
Collector-emitter voltage (open base) Veeo max. 36 V
Emitter-base voltage (open-collector) VEBO _max. 4v
Collector current {average) Ic(av)  max. 4 A
Collector current (peak value); f > 1 MHz lem max. 12 A
R.F. power dissipation (f > 1 MHz}; Ty, = 25 °C Pt max. 100 W
Storage temperature Tstg — 65 to + 150 °C
Operating junction temperature Tj max. 200 °C
7277854 150 7277855
(A)
Pre
(W)
10
100 -
1]
° %
) T e'@{
e
\ N It _h\ 6J"o
\’\ : ~ ™NS2
<N j “’/oc
A ) ~- o
> ‘)6‘0 50 ) ':3811//0 1
6 \\) la) -~ C
—\ 0, [
& T
! ] 0
10 30 80 -
Vee (V) 0 50  T,(°c) 100
Fig. 3 R.F. power dissipation; Vg <28 V;

f> 1 MHz.

| - Continuous d.c. operation

Il Continuous r.f. operation

i1 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation = 40 W; Typ, = 88 0C, i.e. Ty, = 70 9C)

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

Rth j-mb(dc): = 2,8 oc/wW
Rthjmb(rf) = 205 °C/W
Rthmbh = 045 °CW
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H.F./V.H.F. power transistor BLX39

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

VB =0;Ic=25mA V(BR)CES > 65 V
Collector-emitter breakdown voltage
open base; Ic = 100 mA V(BR)CEO > 36V
Emitter-base breakdown voltage .
open collector; Ig = 10 mA - V{(BR)EBO > 4V
Collector cut-off current
VBe=0;Vcg=36V IcES < 10 mA
Second breakdown energy; L = 25 mH; f = 50 Hz
open base Esgo > 8 mJ
RBg =108 ESBR > 8 mJ
D.C. current gain * . h typ. 45
Ic=25A;Vge=5V FE 10 to 80
D.C. current gain ratio of matched devices *
Ic=25A;Vcg=5bV hpgt1/hFE2 < 1,2
Collector-emitter saturation voltage * :
Ic=75A;Ig=15A VCEsat typ. 1,6 V
Transition frequency at f = 100 MHz *
—-lg=25A;Vcg=28V ’ fr typ. 570 MHz
—lg=75A;Vcg=28V fr typ. 570 MHz
Collector capacitance at f =1 MHz
lg=1lg=0;Vpcp=28V Ce typ. 82 pF
Feedback capacitance at f = 1 MHz
Ic=100mA; Vcg =28V : Cre typ. 54 pF
Collector-stud capacitance Ces typ. 2 pF
4 7217788
#
I 4
C 7y
(A) 7
'l 2
2

0 ‘ 0,5 1 Vge (V) 1,5
Fig. 4 Typical values; Vog =28 V.

* Measured under pulse conditions: t < 200 us; § < 0,02,
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BLX39
7277795
100
hrE
o
Ver =28 V]
1 NCE
N
50
~
AN
N
‘\\
\\ SVT
0 .
0 5 10 4. (a) 15

Fig. b Typical values; Tj=25 oc.

300

(pF)

200

100

0
0

7277796

/'

yp

20

veg (V) 40
Fig. 6 Ig = lg = 0; f= 1 MHz; T} = 25 °C.

7277797

1000
fr
(MHz)
500 //, - Vg =28V ~—
{
4 ] 15V
0 .
0 5 10 ~1g (A) 15

. Fig. 7 Typical values; f =100 MHz; T; = 25 OC.
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H.F./V.H.F. power transistor ] BLX39

APPLICATION INFORMATION

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

Th=250C

f (MHz) | VGE (v)[ PL (W) [ Ps (W) Gp (dB)\ I (A) n(%)[ 7 () \ YL (mA/V)

175 I 28 | 45 l<8 >75 {<2,47 >70 I 0,7+ij1,3 | 110 — j62

1
’f L5 L7 BT 7
C3a T.U.T. 500

50Q

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. 2222 809 07011)

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

C4 = 120 pF ceramic capacitor (500 V)

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 closety 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

L.6 = 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 £ carbon resistor.
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 9.
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|- - — 150 : |

7277103

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 bétween upper and lower sheets.

To minimize the dielectric losses, the ground plane under the interconnection of L7 and C7 has been
removed. :

July 1978




H.F./V.H.F, power transistor BLX39

7277856 7277857
100 ‘ 10 100
PL Gp n
(W) (dB) (%)
P~ e AN
75 7,5 75
— 960, ' L ~N
Th=25 _C v/ — \\ .\\
7, \ A
Gp /
V LT [+
50 e 70°°C 5 50
/i n
Y,
25 25 — {25
0 l 0 0
0 5 10 Pg (W) 15 0 25 50 PL (W) 75
Fig. 10 Typical values; Vog =28 V; f = 1756 MHz. Fig. 11 Typical values; Vcg = 28 V; f= 175 MHz;
- Th=259C;, —— T, =70 °C.
60 [ 7277858
"PLnom
(W)
t
(VSWR=1)
50 \
\ Th -
N50°C
\ N
20 N\ N70°C
AN il
~.j90°C Fig. 12 R.F. SOAR; c.w. class-B operation;
f=175 MHz; Vg = 28 V; Rth mb-h = 0,45 °C/W.
The graph shows the permissible output power
under nominal conditions (VSWR = 1) as a
function of the expected VSWR during short-
30 time mismatch conditions with heatsink
1 10 VSWR 102 temperatures as parameter.
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BLX39

7277791
+25
rj i1
Xj
() P
+1,25 17§ A
i 7
N 4
\\ -—‘-_h -
AT
0 /1
/
-1,25
[
|
xj
-25 L
0 100 200 . 300
’ f (MH2)
Fig. 13 Input impedance (series components).
7277793
- .
20 F \ :
\
- Gp \
(dB)
\
10 \‘
N
T~
0
0 100 0 300
f (MHz)

Fig. 15 Power gain versus freduency.

7277792
10 R
LR, L 0
- .
e e % CL
RL / CL
/]
(Q) (pF)
i
—-250
>
/
]
|
BTy
0 ] —-500
0 100 200 300
f (MHz)

Fig. 14 Load impedance (parallel components).

OPERATING NOTE

Below 75 MHz a base-emitter resistor of 10 Q is
recommended to avoid oscillation. This resistor
must be effective for r.f. only.

Conditions for Figs 13; 14 and 15.
Typical values; Vcg = 28 V; P =45 W; T, = 26 OC,
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H.F./V.H.F. power transistor BLX39
R.F. performance in s.s.b. class-AB operation (linear power amplifier)
Vg =28 V; f1 = 28,000 MHz; fo = 28,001 MHz
output power G ndt{%) I (A) d3 dg | Ig(zs) Th
w dB | at42,5 W (P.E.P) dB* dB*| mA {°C
5to 42,5(P.E.P) | typ. 19| typ.50 typ.1,52| typ.—-30| <-30{ 50 25
51t0375(P.EP) | typ. 19 — - typ.—30| <-30/ 50 |70
ta C7
500
509 c4 cs
4 2
7
temperature —O0 +Vee
compensated bias c3 .I- cs .L c6
J//; ; JI-/ 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 capacitor
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 2 carbon resistor
* 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.
September 1978 9



_20 7277859 7277860
d3 50 20
dg : o
(dB) T4 Ndt -4 Gp p
1w 888 7 (%) (dB)
d3 cOOoOOoWw y 4
] —o~NON / V
—-30 ) Vi 40 15
[ 1] NN
N ANANATAY
NELA J1] /
I\ il /
NS /
10
N7 liAl] 30
/ ]
—40 N
\® Ndt
\ 20 5
[}
AL
— -50 10 0
— 0 25 pEp. (W) 50 0 25 50 75
— P.E.P. (W)
Fig. 17 Intermodulation distortion as a Fig. 18 Double-tone efficiency and power
function of output power.* gain as a function of output power.
Conditions for Fig. 17:
VCE = 28 V; Ig(zs) = 50 mA; f1 = 28,000 MHz; f2 = 28,001 MHz; typical values.
Conditions for Fig. 18: )
VCE =28 V; Ig(zs) = 50 mA; f1 = 28,000 MHz; fp = 28,001 MHz; T, = 70 OC; typical values.
* See note on page 9.
10 July 1978



H.F./V.H.F. power transistor BLX39

40 7277861 20 - 7277784
G
p
(dB) Fis Xj
()
30
B N
\ 10 \\
N N
20 N
i
0
X
10
L1
0 2 -10 —_—
L 10 f(MHz 10 1 10 ¢ (mHz 10 =
Fig. 19 Power gain as a function of Fig. 20 Input impedance (series components)
frequency. 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:
Ve =28 V;Ic(zs)=50mA; P =425W;Th=250C; 2 =74 Q.
Ruggedness in s.s.b. operation
The BLX39 is capable of withstanding a load mismatch (VSWR = 50) under the following
conditions:
Class-AB operation; f1 = 28,000 MHz; fo = 28,001 MHz; Vcg = 28 V; T, = 70 °C and
Plnom =45 WP.E.P.
July 1978 1"



BLX39

R.F. performance in s.s.b. class-A operation (linear power amplifier)
VGE =26 V; T, = 70 OC; {1 = 28,000 MHz; f = 28,001 MHz

output power
w

ds
dB *

d3
dB *

Ic

G
p
A

dB

15 (P.E.P) I typ. 20 i 1,56 l typ. —42 | <-40

Ls C10

500

500

BD204
+
=co
e T
| | v
| S
,R1 R2 - 7277798.1

Fig. 21 Test circuit; s.s.b. class-A.

* 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.

12 September 1978



H.F./V.H.F. power transistor . BLX39

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. 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 ; parallel connection of 2 x 1,2 k§2 carbon resistors (+ 5% ; 0,5 W each)
R2= 158 carbon resistor (+ 5% ;0,25 W)

R3= 1,2 Q; parallel connection of 4 x 4,7 £ carbon resistors (+ 5% ; 0,125 W each)
R4 = 33 carbon resistor (+ 5% ; 0,25 W)

R5= 18§ carbon resistor (+ 5% ; 0,25 W)

R6 = 120 2 wirewound resistor (+ 5% ;5,5 W)

R7= 1 carbon resistor (+ 5% ;0,125 W)

R8= 47 Q wirewound potentiometer (3 W)

R9 = 1,57 Q; parallel connection of 3 x 4,7 £ wirewound resistors (+ 5% ; 5,5 W each)

_30 7277862
RNERSRS
v 65
d3 IVARYN )
(dB) NS A
40 XN A0A
‘ :,f/
/‘/"/
/%/
—50
Vv
-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; T, = 70 °C;
f1 = 28,000 MHz; fo = 28,001 MHz.

July 1978
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UHF./VHF. TRANSMITTING TRANSISTOR

N-P-N transistor intended for use in class-B and C operated mobile, industrial and military transmitters
with a supply voltage of 13,8 V. It has a TO-39 metal envelope with the collector connected to the
case.

QUICK REFERENCE DATA

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

mode of operation | Vog | f Pg PL Ic Gp n zj YL
V |MHz| W w A dB % Q mA/V
c.w. 138 | 470 {typ.04 2,0 |typ.0,22 | typ. 7 |typ.66 |6+j11 | 17—j19
c.w. 1256 | 470 (< 05 |20|{< 025|> 6|> 65 - -
c.w. 125 | 175 {typ. 0,72 | 2,0 | typ. 0,21 | typ. 12 [typ. 756 | — -
MECHANICAL DATA ; Dimensions in mm
Fig. 1 TO-39; collector connected to case.
f _— =J 0751
—jmax
"8\’05)( — ]
",gbsx_"_ :.,%,’Z, % 92593221

S X
max

Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories: 56218 (package); 56245 (distance disc).
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BLX65

261739
s ANEREEE)
TTTTT]
Vee<165V |1 |
Peot f Z210MHz |1
(W)
short time N
operation
V.SWR.>3
4 NC
’ N
N
2
normal operation
V.SW.R<3
0
0 100 Teqsel°C) 200

726173

B YT
e
(A) |-
1
A
N
107! +H
‘ Tease=25°C hun
. 125°C
1072 2
1 10 Veg(V) 10

December 1971



BLX65

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

Voltages
Collector-base voltage (open emitter)
peak value VeBoM max. 36 Vv
Collector-emitter voltage (VBg = 0)
peak value VeESM max. 36 VvV
Collector-emitter voltage (open base) VCEO max., 18V
Emitter-base voltage (open collector) VEBO max. 4 vV
Currents
Collector current (average) Icavy max. 0.7 A
Collector current (peak value) f > 1 MHz IeMm max, 2.0 A
Power dissipation
Total power dissipation up to Tggge = 90 °C
f > 10 MHz Piot max. 3.0 W
—
Temperatures m——
. —
Storage temperature Tstg ~65 to +150 ©OC —
——
Operating junction temperature Tj max 165 ©°C
THERMAL RESISTANCE
From junction to case Reh j-c = 25 OC/W
From mounting base to heatsink
with a boron nitride washer for
electrical insulation Rth mb-h. = 2,5 Ooc/w
3

December 1971




BLX65

CHARACTERISTICS

Breakdown voltages

Collector-base voltage

Tj=25 OC unless otherwise specified

open emitter, ICc = 10 mA V(BR)CBO > 36 v
Collector-emitter voltage ) ‘
Vg =0;Ic =10 mA V(BR)CES = > 36 \Y
Collector-emitter voltage
open base, Ic =25 mA V(BR)CEO > k 18 A%
Emitter-base voltage
open collector, Ig = 1.0 mA V(BR)EBO >~ 4 v
Collector-emitter saturation voltage .
Ic =100 mA; Ig = 20 mA VCEsat typ. 0.1 v
D.C. current gain
Ic = 100 mA; Veg =5 V hpg > 10
’ F typ. 40
— Transition frequency
— Ic =200 mA; Vg =5 V; £ = 500 MHz fr typ.. 1400  MHz
——
——
Collector capacitance at f = 1 MHz
1. =0 - typ. 6.5 pF
IE=1g=0; VCB=10V Ce ° 9.0 pF
Feedback capacitance at f = 1 MHz
IC =20 mA; VCE =10V Cre typ. 4,8 pF
4 December 1971




BLX65

2000 7262199
fr
(MHz) Vee=5Y
1500
1] typ -
LT I~
n
1000
NG
M
N
500
——
—
—
0 ——
0 01 0.2 0.3 0.4 0.5 I. (A) 0.6 —
7266131
| N
[ L1
Ig=le=
10 f=1MHz
Cc
(pF)
75
N
NG typ
5
25
0
0 10 20 VcplV} 30
December 1971 5



BLX65

APPLICATION INFORMATION

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

Tease Up to 25 °C

f Vce Ps PL Ic Gp n zj ?L
(MHz) | (V) W) W) (AY (dB) %) Q) (mA/V)
470 |13.8 {typ. 0.4} 2.0 | typ. 0.22 | typ. typ. 66 5+ jl1 17 - j19
470 |12.5 |< 0.5{2.0)]< 0.25|< 6 65 - -
175 112.5 |typ. 0.12§ 2.0 | typ. 0.21 { typ. 12| typ. 75 - -
- Test circuit:
-0 +Vee

o —0)_ s0n
input y
500 _H
. , c7
Cc234 ‘l_

7263744

To obtain optimum gain performance the emitter lead length should not exceed 1.6 mm
Cl=C2=C4=C5=1.8 to 18 pF film dielectric trimmer

C3 = 22 pF disc ceramic capacitor
C6 = 10 nF ceramic capacitor
C7= 0.1 uF polyester capacitor
C8 = 4 nF feed-through capacitor

L1 =1 turn Cu wire (1 mm); int. diam, 5 mm, max. lead length 1 mm
L2=0.22 uH choke

L3 =1 turn Cu wire (1 mm); int, diam. 7 mm; lead length 2 mm

L4 =1 turn Cu wire (1 mm); int, diam. 5 mm; lead length 2 mm

R =10 carbon
At Py, =2.0 Wand Vo=12.5 V the output power at case temperatures between 25 °C and
90 °C relative to that at 25 °C is diminished by typ. 5 mW/°C. .

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions : Vo = 16.5 V; £ = 470 MHz; Teage = 70 °C
V.S.W.R. =50 : 1 through all phases; Pg =Pgpnom + 20 %

where Pgp oy = Ps for 1.4 W transistor output into 50 © load at Vo = 13.8 V.

' Component lay-out for 470 MHz see page 7.

6 18 . May 1974 -
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BLX65

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

80mm

input
500

output
500

E] 40mm

Shaded area copper
Back area not metalized

Material of printed circuit board: 1.5 mm epoxy fibre-glass

7261747

7261746.1

Novéember 1973




BLX65

3 ’ 7261742 7266132
| LT I S
typical values | [T1 11
- f=470MHz | 100 typical values
P ] Teose=25°C_ ] f=470MHz
(w) ) Tease= 25°C
A 7S -
—
: / (:/l ) Lveectiov za
©! +Vee=6.9
] e P
1 od
12.5V
/ 6.9v] )
S0 A
£
1 /
/ d
/4 4
/
4
0 0
0 05 Ps (W) 1 0 0.25 05 P (W) 075
3 I l 7{&!!3_3_ ‘50 I [ I 7266130
typical values typical values
P ~ f= 175MH§ — n f= 175MH§ ]
w) \q’l}l Tease =25°C (%) Tease = 25°C
)
S A
2 7 " 100
/ 6.9V !
Vee=125V
g cc
e 6.9V
/ 1
1 / 50
4
0 0 ]
0 0.25 Ps{W) 0.8 0 0.25 Ps (W) 0.5
8 May 1974




BLX65

7261741

R.F. SOAR
4
PL nom|
(W)
VSWR=1
3
V.SWR=3
N 1
N S 10
2 .~
N
-~
S0
4
PS -
0 : Pnom| |
10 Su 12 Vec
Vee nom
Conditions for R.F. SOAR
f = 470 MHz Psnom =Ps at Vcc = Vecnom @and V.S.W.R. =1
Tease = 70°C v
VccCnom = 13.8V see also page 6

The transistor was developed for use with unstabilized supply voltage Vee.

The above graph is based on its measured performance in the circuit given on page 6.
Supply voltage was varied from Vocpom to 1.2 VeCnom, and V.S, W.R. from 1 to 50.
It shows the maximum allowable output power under nominal conditions in order not to
exceed the maximum allowable power dissipation under conditions of supply overvoltage
(Vce > Vecnom) and load mismatch (V.S.W.R. > 1).

It is assumed that the drive power increases linearly with the supply voltage; i.e.

Pg/Psnom = Veo/Vecnom -

—

December 1971 Ir ” 9




BLX65 H ,.

APPLICATION INFORMATION (continued)
Test circuit for 175 MHz

input
son O

7261763

To obtain optimum gain performance fhe emitter lead length should not exceed 1.6 mm

Cl1 = C4 = 60 pF concentric air trimmer
C2 = C3 = 30 pF concentric air trimmer
CS = 0.25 pF polyester capacitor

C6 = 4 nF feed-through capacitor

L1 =25 mm straight Cu wire (1.2 mm); height above print 3 mm

L2 = 3 turns Cu wire (0.5 mm) on ferrite FX1115, d=2 mm, D=4 mm, 1=35 mm,
material 3B (code number 3113991 16740)

L3 = 5 turns closely wound Cu wire (1.2 mm); int, diam. 10 mm; lead length 5 mm

L4 = 3 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm

R =109 carbon

Graphs (P, versus Pg and n versus Pg) for 175 MHz on page 8.
Component lay-out for 175 MHz on page 11.

10 May 1974



” BLX65

APPLICATION INFORMATION (continued)

Component lay-out and printed cicuit board for 175 MHz test circuit:

|* 80mm
. A
L2
. L4
input u b output
500 — — o g L 500
L R rl
. C5 Cc6
-— ="
A
A 7261748
screen

) 72617451
Shaded area copper
Back area not metallized

Material of printed circuit board: 1.5 mm epoxy fibre-glass

November 1973 il ‘ 11




BLX65

OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for b(_)th d.c. and r.f.

30 . 7268913
power gain versus frequency
(class B operation)
G LTI TT]
p [T 1117
(dB) Voo = 13,8V
P, =2W 1]
Tease = 25 °C [
20 typ. values 1
AN
hAEL N
10 .,
—_
0
100 300 f(MHz) 500
20 7268914 90 4 7268915
input impedance (series com- load impedance (parallel com-
r ponents) versus frequency ponents) versus frequency
x? (class B operation) Ry, | (class B operation)
i
T T 1] © KT EEREEEE C
€ T Ry, AR L
1+ Voo = 13,8V Voo =13,8V (pF)
T PL=2W PL=2W 0
e X;
10 1 Tease = 25 °C P 80 ‘\ Tcase = 25 °C 0
1 typ. values typ. values
aing \ .
ettt L
s ri gt
1 \ -
0 70 \ = ~10
Xi‘ //' N\
V.
10 6o Lok . -L
100 300 f(MHz) 500 100 300 f(MHz) 500
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UHF./VHF. TRANSMITTING TRANSISTOR

N-P-N transistor intended for use in class-B and C operated mobile, industrial and military transmitters
with a supply voltage of 13,8 V. It has a capstan envelope with a moulded cap. All leads are isolated
from the stud. ' :

QUICK REFERENCE DATA

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

mode of operation [Vgg | f Ps |PL|" Ic Gp n Z YL
V | MHz w w A dB % Q mA/V
cw. 13,8 | 470 |typ.0,15| 1,5 | typ. 0,17 | typ. 10 |typ. 65 - -
cw. 13,8 | 470 |typ. 0,28 2,5 |typ. 0,24 {typ. 9,5{typ.75[2,6 +j4,8 |23 —j23
c.w. 1251470 [< 0,35)25}(< 031 |>. 85|> 65 - -
c.w. 12,5 )75 typ. 0,03 3,0 | typ. 0,29 |typ.20 |typ.84 — -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-48 (without stud). '
-39
le
metat | | plastic
Py 10,6
I A\
y b c 73
I’%ﬁ'\ 14 r o 70 b
| l 4
* AN
AN
€ collector
o 375 o identification - 013
max ¥
25 min > ,?{Zi -

72622001
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Piot
(W)

75

25

7261752
Y T T
[ L4
Vce €16.5V
f 210MHz
short time N
operation N
V.SWR.>3
N
N
ST
N
normal operation
V.SW.R.<3
50 100 Trmp (°C) 150

10

(A)

107

1072

726174

D.C. SOAR

10

Vee(V) 102
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BLX66

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

s

Voltages
Collector-base voltage (open emitter) _

peak value VepoM  Mmax. 36 V
Collector-emitter voltage (RBE =0)

peak value VecESM | max. 36 V
Collector-emitter voltage (open base) VCEO max. 18 V
Emitter-base voltage (open collector) VEBO max. 4 vV
Currents
Collector current (average) IC(AV) max. 0.7 A
Collector current (peak value) f > 1 MHz Iem max. 2.0 A
Power dissipation
Total powér dissipation up to Ty, = 90 oc

f > 10 MHz Peot max. 4.0 W —
Temperatures _=_
Storage temperature stg -65to +150 °C
Junction temperature Tj max. 150 °c
THERMAL RESISTANCE i
From junction to mounting base Ry j-mb 12 °c/w

November 1971 3




BLX66

CHARACTERISTICS
Breakdown voltages

Collector-base voltage
open emitter, Ic = 10 mA

Collector-emitter voltage
Vg =0;Igc = 10 mA

Collector-emitter voltage
open base, I =25 mA

Emitter-base voltage
open collector, Ig = 1,0 mA
Collector-emitter saturation voltage
Ic = 100 mA; Ig =20 mA

D.C. current gain
Ic =100 mA; Vg =5V

Transition frequency

Ig = 200 mA; Vg =5 V; £ = 500 MHz

Collector capacitance at f = 1 MHz

Ig =lg=0;Vep =10V

Feedback capacitance at f = 1 MHz

Ic=20mA; Vg =10V

Collector-stud capacitance

T;=25 OC unless otherwise specified

V(BR)CBO | > 36 Vv
VER)CES > 36 Vv
V(BR)CEO > 18 V
V@BR)EBO = 4 v

VCEsat typ. 0,1 V

h > 10

FE typ. 40
fr typ. 1400 MHz
C typ. 6,5 pF

c < 9,0 pF
Cre typ. 4,8 pF
Ces typ. 2 pF

June 1976




2000 7262198
fr
(MHz) Vce=5V
1500
P typ =t
T~
1000
N
N
500
0
0 01 0.3 0.4 0.5 Ic (A) 0.6
71521!7_—
-
111
Ig=L.=0] | |
10 f=1M;|z
e
pF .
7.5 A
typ
"
5
25
1]

10

20 Vcg (V) 30
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BLX66

APPLICATION INFORMATION

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

Tmb=25 OC
|V Ps PL Ig G n Zj YL
(MHz) | (V) (W) ‘(W) (A) | (dl?) ' (%) ‘ (8) 'l(mA/V)
470 |13.8 |typ. 0.15| 1.5 |typ. 0.17 | typ. 10| typ. 65 - -
470 | 13.8 |typ. 0.28] 2.5 [typ. 0.24 | typ. 9.5 typ. 75| 2.6+j4.8 | 23 -j23
470 | 12.5|< 0.35] 2.5|< 0.31}|> 8.5|> 65 - -
175 112.5 |typ. 0.031 3.0 | typ. 0.29 | typ. 20/ typ. 84 - -
Test circuit for 470 MHz: cs )

— +Vec

»

L& R
L3 A output
}f’ —°)_son

‘S _@—H—
E L2 Lo
0T |

4

ces¥ ==cs

7261753

Cl=C2=C6=C7=1.8to 18 pF film dielectric trimmer

C3=C4= 18 pF disc ceramic capacitor
C5 = 4 nF feed-through capacitor
C8 = 0.1 pF polyester capacitor

L1 =1 turn Cu wire (1.2 mm); int. diam. 6 mm; max. leadlength 1 mm.

L2 = 1 pH choke .

L3 = 30 mm straight Cu wire (2 mm); height above print 2 mm.

L4 = 2 turns closely wound Cu wire (0. 5mm);int. diam. 3 mm; max. leadlength 8 mm.

R =10 carbon

At Py =2.5W and V ¢ =12.5V the output power at mounting-base temperatures
between 25 °C and 9(3: C relative to that at 25 °C is diminishedby typ. 5mW/°C

The transistor is designed to withstand full load mismafch in the test circuit under
the following conditions: VCC ='16.5 V; f = 470 MHz; Tmb =70 °C;

-V.S.W.R. =50 : 1 through all phases; Pg = Pgnom +20 %

where Pgpom =Pg for 2.5 W transistor output into 50 Q load at Voo = 13.8 V

Component lay-out for 470 MHz see page 7

6 H S ‘ “ May 1974



BLX66

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit.

[ 110mm : -

input . output
500 . 4 500
(0] { @I 50mm

rivets

7261754

7Z61755.1

Shaded area copper
Back area completely copper clad
Material of printed circuit board: 1.5 mm epoxy fibre glass

December 1973 \ . 7
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7281

50

7262198

RN T T 112 11111
11117 Ve T
L1 Jtypical values| | 13.8V. typical values
R [T f=470MHz f=470MHz T
wwy Tmb=25°C Tmb=25°C 1]
7 12.5V
2 7 100
Vec=12.5V 1]
T 1
n = - 1
(%) 38
1 50
S 0 - 0
— 0 0.2 Ps (W) 0.4 0.2 Pg (W) 0.4
—
———
]
8

November 1971



BLX66

7261751
RF SOAR
4
PLnom
w)
VS.WR.=
3 VSWR.=10
AN
50|
TN
2
1
Ps 1]
0 Psnom | |
10 1 12 Ve
Vee nom
Conditions for R.F. SOAR
f = 470 MHz Psnom =Pg at VcC = VCoCnom and V.S. W.R. =1
Tmp = 70°C
Vccnom = 13.8V see also page 6

The transistor was developed for use with unstabilized supply voltage V.

The above graph is based on its measured performance in the circuit given onpage 6.

Supply voltage was varied from Voeonom to 1. 2VoCnom, andV.S. W.R. from1to 50.

1t shows the max. allowable output power under nominal conditions in order not to
' exceed the max. allowable power dissipation under conditions of supply overvoltage

(Vce > VeCnom) and load mismatch (V.S.W.R. > 1),

It is assumed that the drive power increases linearly with the supply voltage; i.e.

PS/Psnom = Vee/VeCnom:

November 1971 I | l l 9



BLX66

APPLICATION INFORMATION (continued)

Test circuit for 175 MHz:

+Vcc
R3
output
o X0/ s0q
input
pet (—H—
==cs
C254
726511
Cl1=C3=C4= 30pF concentric air trimmer
C2= 60 pF concentric air trimmer
Cs5 = 0.25 uF polyester capacitor
C6 = 4 nF feed-through capacitor

L1 = 25 mm straight Cu wire (1.2 mm); héight above print max. 3 mm
1.2 = 3 turns closely wound Cuwire (1. 2 mm); int. diam. 10 mm; max. leadlenght 5Smm
L3 =2 turns closely wound Cuwire (1. 7mm); int. diam. 12 mm; max. leadlenght 5 mm

R1= 50Q carbon
R2 =1.2 k2 carbon
R3= 5Q carbon

Component lay-out for 175 MHz see page 11.

10 l l " November 1971



BLX66

APPLICATION INFORMATION (continuéd)

Component lay-out and printed circuit board for 175 MHz test circuit.

- 10mm — >
R1 S L3

input output
s00 ] Py ) - L 500
| O] —— (0] 50mm

1 K

@ - RZ N é
cs | ceg .
TZ65142
7765143.1
Shaded area copper
Back area not metallized .
Material of printed circuit board: 1.5 mm epoxy fibre glass
11

December 1973



BLX66

OPERATING NOTE Below 280 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
. 30 7268916

power gain Versus frequency
(class B operation)
G, NN
P [TTTTT11
(dB) Vee = 13,8 Vi
: P, =25W I
Tmb = 25 °C [.|]
20 typ. values 1
\L
N
10
0
100 © 300 f(MHz) 500
10 7268917 70 1268918
input impedance (series com- load impedance (parallel com-
. ponents) versus frequency | ponents) versus frequency
Xi (class B operation) Ry, (class B operation)
) X - T
® N reeasiy” oy
R R Tmb = 25 °C ==
xl L tyrgx)l.hvalues ",[ !
5 60 — T]]O
i p \ |
1A y I
\ /=_"—.==r=l y.d CL
S
I ¥
— (pF)
l,
\
0 7 50 [ - -20
/ : ) / .
y / Voo =13,8 V:: NG
4 P, =25W
- oc [T7] »
2T typ. values [
x RN
-5 L TITTETT] 40 v
100 . 300 f(MHz) 500 100 300 f(MHz) 500
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BLX67

UHF./V.H.F. TRANSMITTING TRANSISTOR

N-P-N transistor intended for use in class B and C operated mobile, industrial and
military transmitters with a supply voltage of 13. 8 V. It has a capstan envelope with
a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

Vee! f Pg |PL Ic Gg n Z; Yy,
(V) (MHz)] (W) |(W)] (&) @ | B (@  [(mA/V)
c.w. [13.8]470 ltyp. 0.15[1.5{typ. 0.17|typ. 10jtyp. 65| - -
c.w. |13.8]470 |typ. 0.35[3.0|typ. 0.28|typ. 9.3|typ. 79|2.9+j5. 1|27 - j21

c.w. {12.5/470 |< 0.35)12.5|< 0.31'> 8.51> 65| - -
c.w. 12,5175 |typ. 0.033.0ltyp. 0.29]typ. 20|typ. 84| - -

Mode of
operation

MECHANICAL DATA Dimensions in mm

SOT-48 ‘ .

Tesi s

3.5 - 247 .
[ .
b e f

metal plastic

T » 10.6 ¢, 8suNc \ 7[

max ¥ \-
1 b 73 g65 [
25 14 ° 3 28 b
min r——\ 70 i
l pr 4
‘ ' 8.6
e g:olleqtor .
e gm 15 o identification 013
X 16 ol
- 25 min max
- § —»|
1226171 | g 12.0 5| 5.75 |-

11.2 max

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

Torque on nut: min. 7.5 kgcm Diameter of clearance hole in heatsink: max.
(0.75 Newton metres) 4,17 mm.
max. 8.5 kgcm Mounting hole to have no burrs at either end
(0. 85 Newton metres) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

-

May 1974 v ”




BLX67

10

Ptt;t
(W)

15}

.25

7261758

Ve <16.5V

f 210MHz

short time N

operation N

VSWR.>3

normal operation

V.SWR<3

‘50

100 T,(%)

150

107

1072

7261756
D.C. SOAR
AY
N
\\ Th=25°CHH
25°C THH
1 10 Veg(V) 102
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- BLX67

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

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (Rpg = 0)
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 Th =90 °c
f> 10 MHz

Temperature

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to mounting base
From mounting base to heatsink

VCBOM max. 36

VeogpsM — max. 36
VCEO max. 18
VEBO max. 4

Ic(ay) max. ' ‘0.7

ICM max. 2.0
Ptot max. 4.5
Tstg ~65 to +150
TJ- max. 150
Rth j-mb = 12
Rth mb-h =

0.6

<

oC
OCY

oc/w
oc/w

August 1972 ”



BLX67

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, Ic = 10 mA

Collector-emitter voltage
VBE =0;IC = 10 mA

Collector-emitter voltage
open base, I~ =25 mA

Emitter-base voltage
open collector, Ig = 1,0 mA
Collector-emitter saturation voltage
Ic = 100 mA; Ig = 20 mA

D.C. current gain
Ig = 100 mA;VCE =5V

Transition frequency
Ic=0,2A;Vgg =5V; f =500 MHz

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

Feedback capacitance at f = 1 MHz
Ic=20mA; Vog = 10V

Collector-stud capacitance

Tj =25 °C unless otherwise sbecified

V(BR)CES > P 36 V
V(BR)CEO ,> 18 Vv °

V(BR)EBO > . 4 VvV

VCEsat typ. 0,1V

h > 10

FE typ. 40
fr typ. 1400 MHz
c typ. 6,5 pF

¢ < 9,0 pF
Cre typ. 4,8 pF.
Ces typ. 2 pF

” June 1976



BLX67

2000 12600
fr
(MHz) Veg=5V
1500
] typ o
A ~
1000
n
.
500
0
0 01 0.2 03 0.4 05 Ic(A) 06
726220,
1 1
|
Te=1.=0] | |
10 f=1M|:Iz o
Ce \
F
{pF) \
75
ty
‘\‘
5 .
2,5
[s) -
0 10 20 Vga (V) 30

November 1971




BLX67

APPLICATION INFORMATION Tj =25 OC unless otherwise specified

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

Ty, up to 25 oc

(MHz) (V)i (W) l(W)l (A) | (dB) ’ (%) | (€2) l(mA/V)
470 | 13.8 |typ. 0.15 [ 1.5 | typ. 0.17 | typ. 10| typ. 65 - -
470 | 13.8 |typ. 0.35 | 3.0 | typ. 0.28 | typ. 9.3 | typ. 79 |2.9+ j5.1| 27-j21
470 §12.5 (< 0.35]2.5|< 0.31|> 8.5|> 65 - -
175 | 12.5 ltyp. 0.0313.0 | typ. 0.29 | typ. 20| typ. 84 - -

Test circuit for 470 MHz:

+Vee
4
L& R
P

. C2 u
input
gy _(%._*r_rvwx_

ceif :‘Fca

ez | ==ca
HTT

7261753

4

Cl =C2=C6=C7 =1.8 to 18 pF film dielectric trimmer

C3=C4-= 18 pF disc ceramic capacitor
C5= 4 nF feed-through capacitor
C8 = 0.1 pF polyester capacitor

L1 =1 turn Cu wire (1.2 mm); int. diam. 6 mm; max. lead length 1 mm

L2 =1 uH choke

L3 = 30 mm straight Cu wire (2 mm); height above print 2 mm

L4 = 2turns closely wound Cuwire (0.5mm); int. diam.3 mm; max. lead length 8mm

R = 10 @ carbon

AtPp =2.5W and VCC =12.5V, the outputpower at heatsink temperatures between
25 9C and 90 °C relative to that at 25 °C is diminished by typ. 5 mW/°C.

The transistor is designed to withstand full load mismatch in the testcircuit under
the following conditions: VCC =16.5V; f =470 MHz; Th =70 °C;
V.8.W.R. =50 : 1 through all phases; Pg =Pgpom + 20 %

where Pgpom = Pg for 2.5 W transistor output into 50 €2 load and Voo = 13.8V

Component lay-out for 470 MHz see page 7

6 H “ May 1974



“ : BLX67

APPLICATION INFORMATION (éontinued)

Component lay-out and printed circuit board for 470 MHz test circuit.

- 10mm —>

input output
50Q — 500
0] ® S0mm

rivets

7261754

7261755.1

Shaded area copper -
Back area completely copper clad.
Material of printed circuit board: 1,5 mm epoxy fibre glass.

May 1974 7



BLX67

1261757 . 726220
T T 11 T 1]
el 1T
typical values :
4 t=70Mm:2 y, 100 ]
P Th=25°C ° n Vee=12.5V
LI T / =113.8V
(W) (%) -
\. . D=
3 3.8V 75 - 1
2.5V ' 2]
//
V/4
2 50
1 25
0 0
0 0.25 0.5 Pg(W) 0.75 0 025 05 P (W) 075

8 ' ' November 1971



BLX67

7261759
RF SOAR e
4 VSWR=3
N,
PL nom
w) N
VSWR=1 10
N
3 50
N
N
2
1
Ps
4
) PS nom | |
10 11 1,2 Vee
Vee nom

Conditions for R.F. SOAR

f = 470 MHz
Ty, = 70°C

Vecnom = 13,8V

Pgnom =Fs 2t Vee = VoCnom @nd VSWR =1
R¢h mb-h = 0,6 °C/W
see also page 6

The transistor was developed for use with unstabilized supply voltage V.

The above graph is based on its measured performance in the circuit given on page 6.
Supply voltage was varied from Vocnom t0 1,2 Vocnom, and VSWR from 1 to 50.

It shows the max. permissible output power under nominal conditions in order not to ex-
ceed the max. permissible power dissipation under conditions of supply over-voltage
(Ve > VeCnom) and load mismatch (VSWR > 1),

It is assumed that the drive power increases linearly with the supply voltage; i.e.
Ps/Psnom = VcC/VCCnom:

June 1976




BLX67

il

APPLICATION INFORMATION (continued)

Test circuit for 175 MHz:

Cé
— O+Vee
.
L2 R3
L3 w output
Al N 50Q
(4]
input @ lF L1
500
c4 if =cs
c2zf R1

! 72651461
4

Cl =C3 =C4= 30 pF concentric air trimmer

C2= 60 pF concentric air trimmer
C5= 0.25 puF ceramic capacitor
C6 = 4 nF polyester capacitor

L1 = 25 mm straight Cu wire (1.2 mm); height above print max. 3 mm
L2 = 3 turns closely wound Cu wire (1.2 mm); int. diam. 10 mm; lead length 5 mm
L3 = 2 turns closely wound Cu wire (1.7 mm); int. diam. 12 mm; lead length 5 mm

Rl = 50 carbon
R2 = 1.2 k@ carbon
R3= 5@ carbon

Component lay-out for 175 MHz see page 11.

10 I | . l I ' November 197



BLX67

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175MHz test circuit.

- 10mm

R1 L3
input output
500 " L s0q
® } C———— { ® I 50mm
@ R3 R2 Mu é)

o e

7265142

Shaded area copper
Back area not metalized
Material of pcb : 1.5 mm epoxy fibre glass

7265143.1

il

December 1973 H ‘ ‘ H 11



BLX67

T

OPERATING NOTE Below 200 MHz a base-emitter resistor of 10 2 is recommended to
davoid oscillation. This resistor must be effective for both d.c. and r.f.
30 7268919

power gain versus frequency
(class B operation)
G [T 1iT]
P ERREE
(dB) Vee = 13,8 Vi
PL=3w 1]
Th = 25 ¢ -
20 typ. values 1
— A
N \L
AN
N
~
10 =
0
100 300 f(MHz) - 500
10 7268920 60 < 7268921
input impedance (series com- load impedance (parallel com-
. ponents) versus frequency ponents) versus frequency
;1 (class B operation) Ry, (class B operation)
i — —
@ ‘ } © Ary CL,
Xj
w.
5 % 50 4 10
N 2 4 -
4 Ty K ‘ fo L]
v ]
+ (pF)
4 /
4 N
0 40 ‘ ~20
/ -
4 Ve = 13,8 Vi Vog =13,8V o
PL=3W [T] ST T IPL=3W 'ﬁL
7 I HTh=25°% [ Th = 25 °C
/ typ. values T Ci— typ. values
£ T T 1] T T
-5 L TTT1TT] 30 LLL EEEREN
100 300 f(MHz) 500 100 300 f(MHz) 500
12 ‘ o ” May 1974




BLXé68

U.HF./ V.H.F. POWER TRANSISTOR

N-P-N- transistor intended for use in class B and C operated mobile, industrial and
military transmitters with a supply voltage of 13.8 V. It has a capstan envelope with
a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

Mode of |Vog| f Ps | P iTe) Gp n zZi YL
operation| (V) |MHz| (W) |(W) (A) (dB) (%) ) (mA/V)
c.w . |13.8]470| < 2.0]7.0 0.78| > 5.4 > 65 - -

c.W 13.8{470 |typ. 2.0 7.8 | typ. 0.81 {typ. 5.9 |typ. 70| 2.4+36.7| 60 - j20
cC.W. 12.51470| < 2.2|7.0f < 0.86| > 5.0| > 65 - -
C.W. 12.5|175 Ityp. 0.41 7.2 1typ. 0.87 |typ.12.61typ. 66 - -
MECHANICAL DATA ' ' Dimensions in mm
SOT'48 1'52Lm ] 30 |-
metal plastic
10.6 8-32UNC
i S N P
Ain 16 = ° Bass [ b
P\ i
* ' s B
8.6
e collector
identificati <
- ;97171;3(_’ tdentirication 1‘6—’ by 013
- 25 min > max
-8 >
| 726171 ‘—1%(2)““ ;Zi -
When locking is required an adhesive instead of a lock washer is preferred.
Torque on nut: min. 7.5 kg cm Diameter of clearance hole in heatsink: max.
(0.75 Newton metres) 4.17 mm.
max. 8.5 kg cm Mounting hole to have no burrs at either end.
(0. 85 Newton metres) De -burring must leave surface flat; do not

chamfer or countersink either end of hole.

May 1974 l ‘ 1



BLX68

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

Voltages
Collector-base voltage»(dbeﬁ émittef) 8 .
peak value VCBOM max. 36 V
Collector-emitter voltage (RBg = 0) ‘ . ;
peak value ; . VCESM max. 36 V
Collector-emitter vdltage (open base) VCEO max. 18 vy
Emitter-base voltage (open collector) . ~VEBO max. 4 VvV
Currents
Collector current (average) ’ Icav)y max. 1.0 A
* Collector current (peak value) f > 1 MHz - IcM max. 4.0 A
Power dissipation
E, Total power dissipation up to Tp = 70 °C
— f> 10 MHz ' . Ptot max. 10 W .
Temperatures
Storage temperature Tstg -65 to +150 ©C -
Junction temperature Tj max. 150 oC
THERMAL RESISTANCE
From' junction to mounting base Rthj-mb = 7.0 OoC/W
From niounting base to heatsink Rth mb-h = 0.6 oC/W
2 November 1971
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7261765
[ [ ]
20 Vee<16.5V |
short time N\ |f =10MHz
[ | operation \\
Peot - VSWR>3 N
(W)
15
N
10
N
N
5 -
normal operation
VSWR.<3
0
0 50 100 T, (°C)

150

107

1072

728!2_6_0q
D.C. SOAR
\
\ Ty =25°C
25°C +HH
10 Vee(V) 102
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BLXé68

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, IC = 10 mA

Collector-emitter voltage
VgE = 0;Ic = 10 mA.

Collector-emitter voltage
open base, I = 25 mA

Emitter-base voltage
open collector, Ig = 1.0 mA
Collector-emitter saturation voltage

Ic = 500 mA;Ig = 100 mA

D.C. current gain

Ic =500.mA; Vg =5V

Transition frequency

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

Collector capacitance at f = 1 MHz

Ig=Is=0;Vcp=10V

Emitter capacitance at f =1 MHz

Ic=1c=0; VEp=0

‘Feedback capacitance at f = 1 MHz

Ic=50mA; Vcg =10V

Collector-stud capacitance

'Tj = 25 OC unless otherwise specified

V@r)cpo > 36 .V
V(BR)CES > 36 V
V(BR)CEO > 18 VvV .

V(BR)EBO > 4 Vv

VCEsat typ. 0.2 V
> 10
BFE typ. 40
B typ. 1300 MHz
C typ 14 pF
¢ < 20 pF
Ce typ. 65 pF
Cre typ. 10.5 pF
Ces typ. 2 pF

” November 1971



2000 jzzzes
f
(MHz) Vee=5V
1500
d typ
R
1000 S
500
0 ——
0 0.25 0.5 0.75 1 125 Ic (A) 15 —
) ————
261763
30 TT1
111
Ie=I =0
Ce | f=1MHz [T
{pF)
20
typ
—
: o]
10
0
0 10 VeslV) 20
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BLX68

APPLICATION INFORMATION

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

Ty, up to 25 °c
f

Vec| Ps | PL Ie |- SE o z Yy
(MHz)| (V) W)y | (W) (A) (dB) (%) (L) (mA/V)
470 | 13.8}< 2.0|7.0|< 0.78| > 5.4|> 65| - -
470 | 13.8 | typ. 2.0 7.8 | typ. 0.81| typ. 5.9 | typ. 70 | 2.4+j6.7 | 60 =20
470 12,5 < 2.217.0]< -0.86 > '5.0| > 65 - -
175 | 12.5 | typ. 0.4 7.2 | typ. 0.87] typ.12.6| typ. 63 - -
Test circuit for 470 MHz: c7
— °+VCC
v B . ’
R
ca
L4 L5 : output
—em——1—0) %570
input L1 ca
son_@f_ ‘ —
~ : , =c3 co==
SF s#cs

7261767

Cl=C2=C4=C5=1.8to 18 pF film dielectric trimmer

C3 = 6.8 pF ceramic capacitor

C6 = 0.1 pF polyester capacitor

C7 = 4 nF feed-through capacitor

C8 = 10 pF ceramic capacitor

L1 =L4 = L5 = 20 mm straight Cu wire (l 2 mm) helght above print 12 mm

L2 = 0.47 pH choke
L3 =1 turn Cu wire (1.7 mm); int. diam. 10 mm; max. lead length 5 mm

R =10 @ carbon

AtP; =7.0 W and V, =12.5V the output power at heatsink temperatures between
25 9C and 90 °C relafive to that at 25 C is diminished by typ. 10 mW/°C

The transistor is designed to w1thstand full load mismatch in the test circuit under
the following conditions: V, ok =16.5V; f = 470 MHz; T =70 oc;
V.S.W.R. =50 : 1 through all phases; Pg = Psnom + 20 %

where Pgp oy = Pg for 7.0 W transistor output into 50 Q load at Vo = 13.8V

Component lay-out for 470 MHz see page 7
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BLX68

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 470 MHz test circuit,

input

140mm

v - c3 1
500 o a I_&_I c5 Y ‘
}.ﬁ. ==lfol T === [To] wm
. Ca

o L2 Coe —Cl:l——!:)—— —
7 R 6 :

7261771

7261770.1

Shaded area coppér

Back area completely copper clad

Material of printed circuit board: 1.5 mm epoxy fibre glass

'

December 1973 ‘ 7



BLX68

1261761

T T T
T 111
10 typical values
f =470MHz 1)
Th=25°C P>
1 1A
4D
V. D]
PL I, alls
(w) D4
4
Y
5 A
/
0
0 1 2 Ps(w) 3
7261762
| S
11T ]
10 typical values
f=175MHz
Th=25°C
gaan
i ST
[
w A1
V
r//
5 V.
V.
4
0
0 025 05 Ps(W) 075

282205
I
L1 11
typical values
100 f=L70MHz
n Th=25°C
(%)
75 Vo =13.6V
N T
.
A
50 125V
25
0 |
0. 1 _ 2 Ps(w) 3
7262204
Ir'T T 1T 1T
LT 11
typical values| | |
100 f=175MHz ne
n Th=25°C
(%)
75 Vcc=13.8
2l M~12.5V
50
25
0
0 0.25 05 Pg (W) 0.75
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BLX68

10 261768
R.F SOAR l l l I
I VSWR <3
"4\ — '
Pl nom Tt R
(W) = |
VSWR =1 50
5
Ps
0 ; P nom
1,0 1 12 Voo
Vcc nom
Conditions for R.F. SOAR :
f = 470 MHz Psnom =Ps at Voe = VCCnom and VSWR =1
Th = 709C
VCCnom = 13,8V see also page 6

The transistor was developed for use with unstabilized supply voltage V.

The above graphis based on its measured performance in the circuit given on page 6.
Supply voltage was varied from Vcoopom t0 1,2 VoCnoms 2rd VSWR from 1 to 50.

It shows the max. permissible output power under nominal conditions in order not to ex-
ceed the max. permissible power dissipation under conditions of supply over-voltage
(Vece > VeCnom) and load mismatch (VSWR > 1).

It is assumed that'the drive power increases linearly with the supply voltage; i.e.

PS/Psnom = VCC/VCCnom:

June 1976 9



BLX68

APPLICATION INFORMATION (continued)

Test circuit for 175 MHz:

1
input
50 n%
C235
"7261764
Cl1=C3=C4= 30pF concentric air trimmer
C2= 60 pF concentric air trimmer
C5 = 0. 25 pF polyester capacitor
C6 = ‘4,0 nF feed-through capacitor

L1 = 25 mm straight Cu wire (1.2 mm); height above print 3 mm

L2 = 3 turns Cu wire (0.5 mm) on Ferrite FX1115, d=2 mm, D=4 mm, 1 = 5mm
material 3B (code number 3113991 16740)

L3 = 5 turns closely wound Cu wire (1.2 mm); int, diam. 10 mm; lead length 5 mm

L4 = 3 turns closely wound Cu wire (1.2 mm); int, diam. 10 mm; lead length 5 mm

R =10 Q carbon

Graphs (P[, versus Pg and nversus Pg) for 175 MHz on page 8.
Component lay-out for 175 MHz on page 11.

10 ' May 1974



BLX68

APPLICATION INFORMATION  (continued)

Component lay-out and printed circuit board for 175 MHz test circuit

input output
500

f&3’%@ *@W ST

7261768

J

1

- 7261769.1

Shaded area éopper
Back area not metalized
Material of printed circuit board: 1.5 mm epoxy f1bre glass

December 1973 l | ) | | 11
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BLX68

30 . 7268922
power gain versus frequency
(class B operation)
G IREEEEN
p INENREE
{(dB) Voo = 13,8 ViH
Py, =7.8W 1]
Tp=25°C [
20
\
N
AN
N
t
10 L tyP
N
—
-
- 0
- 100 300 f(MHz) 500 .
10 ) 7268923 35 7268924
input impedance (serjies com- load impedance (parallel com-
r ponents) versus frequency ponents) versus freguency
x% (class B operation) Ry (class B operation)
S I € |
) J =
)&i VL
- 4 1 |
5 25 a
y.d ‘L
el
T 'Rl ™7
-20
V| T N '.' )
Y ™~
0 15 L
/ Voe = 13,8V Voe =13,8V
- P, =78W [T P,=78W T
*i Tp=25°C [T Ty =25 °C 174
typ. values 4 typ. values
IHEENEE C RN
-5 HERNER 5 L7 HRREEN
100 300 f(MHz) 500 100 300 .f(MHz) 500

]
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BLX69A

U.H.F. 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 supply voltage of 13,5V.

The transistor is resistance stabilized. Gold metallization ensures extremely high re-
liability. Every transistor is tested under severe load mismatch conditions with a supply
overvoltage to 16,5 V. i

It has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

Mode of |Voe| f Ps |PL | Ic | Gp | m 7 Y1
operation | (V) |(MHz) | (W) | (W) &) @B) | B (&) (thA /V)
‘c.w. [13,5| 470 | <8,0| 20 | <2,28| >4 | >65 | 1,2+j4,5 | 163 - j35 |
c.w. 12,5 470 | <6,81 17 | <2,09 | >4 | >65 - -
MECHANICAL DATA Dimensions in mm
SOT-48
» .« = -
6,5min {4x) 1,6 max
* -y -—
i plastic
. [
25min (3] \ I I
b ~metal
<—8,0
120 |
e “12
—->| 3,7 l<— —» gvo -]
-+l 975 max | ”-,5 -
25 min ! 7266608 max
When locking is required, an adhesive instead of a lock washer is preferred.
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.
max. 0,85 Nm ) Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

February 1975 1



BLX69A

RATINGS Limiting values in accordance 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 MHzZ

Power dissipation

Total power dissipation up to Ty, = 25 °C
f =21 MHz

72603031 .

50 [short time 4;\ TT [ Jveest5v
operation 4, LS IMHZ
VSWR >3 “’eg C .

Ptot » * ,b‘\
(W) % N
‘V‘As\/ //15\
o9
NG %06‘ .
40 ‘ /co
-/}
\1/
\&
N

normal operation
v

SWR<3
20
0
0 50 T, (°C) 100
Temperatures '

Storage temperature

Junction temperature

THERMAL RESISTANCE ‘
From junction to mounting base

From mounting base to heatsink

VcBoMm

max. 36 vV
VCEO max. 18 A%
VEBO max. 4 A%
IC(AV) max. 3, 5 A
Iom max. 10 A
| max. 50 w
2 7260304
0°oc s0aR ===
Th=25°C[
I¢
(A)
10
1
107
107 10 Vee (V) 102
Tstg -65 to +200  °C
Tj max. 200 oC
Rthj-mb = 2,9  °Cc/w
Rthmb-h = 0,6 °C/W

February 1975



BLX69A

CHARACTERISTICS

Breakdown voltages

Collector-base voltage

Tj =25 OC unless otherwise specified

open emitter ;1 = 25 mA V@r)cgo 36 \%
Collector-emitter voltage
open base ;Ic=25mA V(BR)CEO > 18 v
" Emitter-base voltage
open collector ; Iy = 10 mA V(BR)EBO > 4 v
Transient energy
L =25 mH; f = 50 Hz
open base E > 3,1 mWs
-Vgg = 1,5 V;Rgg =33 Q E > 3,1 mWs
D.C. current gain .
> 10
Ir=1A; =
c Veg =5V hpg typ. 30
- Transition frequency
g =2A;Vog = 10V fr typ. 1,0 GHz =
Collector capacitance at £ = 1 MHz e
. _ typ. 55 pF
Ip=1g=0; Vg =15V Ce 2 70 DF
Feedback capacitance
Ic = 100 mA; Vo = 15 V Cre typ. 32 pF
Collector-stud capacitance Ces typ. 2 pF
February 1975 H ” 3




BLX69A
: 72 60305.1
1500 11T
NN R
L VCE=1OV ]
f T,=25°C 1
(MHz)
1000 yp -
g
N
A,
1 h N
500
0 L
0 2 4L 6 I:(A) 8
300 7260302.1
Ig=1,=0
Ce f=1MHz
. =250
(pF) Tj=25°C
200

—

100
N

\ tyP
N

0 10 Ve (V) 20

4 ” ‘ ‘ I l : February 1975



U.H.F. power transistor ' BLX69A

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

f(MHz)l'VCE (V)( Pg (W) IPL(W), Ic(A) |Gp(dB) | n(%) | Z(R) |V (mA/V)

470 13,5 < 8,00 20 < 228!> 4 |> 65 (12+j45| 163—j35
470 12,5 < 680 17 < 209> 4 |> 65 - -
175 12,6 typ. 1,35 17 typ.2,30 | typ. 11 | typ. 60 - -

Test circuit: 470 MHz; c.w. class-B.

input L1

L4 output
77777777770

c7

c2
Zg= Z =
son 2ct R1 L3 cez¥ 500

L2

-]-C3 .I_Ch
cs
1it
o
7 ﬁ 72586371

[

0 +Vee

List of components:

C1=C2=C7=C8=2,0to9,0 pF film dielectric trimmer (cat no. 2222 809 09002)
C3 = C4 = 15 pF chip capacitor

C5 = 100 pF feed-through capacitor

C6 = 33 nF polyester capacitor

R1=1 £ carbon resistor

R2= 10 Q carbon resistor

L1 = stripline (41,1 mm x 5,0 mm)

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm (0,32 uH)
L3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. dia. 4 mm; leads 2 x 5 mm
L4 = stripline (62,7 mm x 5,0 mm)

L5 = Ferroxcube choke coil. Z {at f = 50 MHz) = 750 Q + 20% (cat. no. 4312 020 36640)

L1 and L4 are striplines on adouble Cu-clad print plate with PTFE fibre-glass dielectric.
(er = 2,74); thickness 1,45 mm.

Component layout and printed-circuit board for 470 MHz test circuit see page 6.

September 1978




‘BLX69A

APPLICATION INFORMATION (continued)
Component layout and printed-circuit board for 470 MHz test circuit.

input
500

< 146mm

e—— 52,7

[o]

L2 C3 rivet
@] Ri 4 c7
© ©
Cc2 [§] cs|®

output
500

47mm

7258638.1

-~ 03y —»

7266443.1

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.

72586061
3 TTTITITII]
typical values
P £=470MHz
W) Tmb=25°C
‘I
//
20 V.o
/
rd
L A
Vee =13.5VA5
/12,5
10 —if
0
0 3 Psiw)l 10

September 1978



BLX69A

L‘O 7260306.1
R.F SOAR ]
f=470MHz
T,=70°C
P R mb—h=0’60c/w
Lnom Psnom=Ps at Ve = Veenom and VSWR=1
(W) see page 5
VSWR=1
VSWR=10
20 ~T | 50 PLnom max at VCCnam=113'FV
- 12,5V
10
. P
0 1,1 1,2 Ps nam 1,3 —
10 11 1,2 Vee 13 —
Vee nom —

The transistor has been developed for use with unstabilized supply voltages. As the out-
put power and drive power increase with the supply voltage, the nominal output power
must be derated in accordance with the graph above for safe operation at supply voltages
other than the nominal. The graph shows the allowable output power, under nominal con-
ditions, as a function of the supply overvoltage ratio, with VSWR as parameter.

The graph applies to the situation in whlch the drive (PS/PSnom) increases linearly with

the supply overvoltage ratio.

The horizontal line at 20 W applies at Vocopom = 13,5 V.
For Voenom = 12,5V, Py, should be derated to 17 W.

February 1975 l \



BLX69A

30 7288825
power gain versus frequency
(class B operation)
Gp ) IREREN
. LITTT1]
@ ooy VEE
L= L1
Tmb = 25 °C HH
20 : mb
-
10
typ
0 - -
100 300 f(MHz) 500
10 . 7268926 8 7268927
input impedance (series com- | . load impedance (parallel com-
. ponents) versus frequency ) ' ponents) versus frequency
:1 (class B operation) Ry, | (class B operation)
i " Q) £ T
ST @ N Easmamad)
j- Ve =135V ' -
5 _E PL =20W ]Ki 7 AY 4 T CL
[ Tmb = 25 °C ," :
H— typ. values ' - —+(pF)
| ' i
o -50
ri 1 i <
]
0 6 R)\
Xi
Voo =13,5V
1 Py =20wW [
Tmb = 25 9C | 100
—|typ. values
CL TTTTTT]
-5 s L1 EINERERE
100 300 f(MHz) 500 100 : 300 f(MHz) 500

8 ’ “ ' .I February 197



BLX91A

U.H.F. TRANSMITTING TRANSISTOR

N-P-N siliconplanar epitaxial transistor intended for transmitting applications in class-A,
B or C with a supply voltage up to 28 V.

The transistor is resistance stabilized and is tested under severe load mismatch conditions.
Gold metallization ensures extremely high reliability.

It has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Th = 25 OC in an unneutralized common-emitter

class-B circuit.

Mode of |Veg| f Pg PL, I Gp | n 7 YL
operation | (V) [(MHz)| (mW) (W)! (mA) (dB) (%) €2) (mA/V)
c.w. | 24 470 |typ. 5010,85|typ. 67|typ. 12,3|typ. 53 - -
C.W. 28 470 |< 80(1,0 |< 71> 11,01> 50 - -
c.w. 28 470 jtyp. 80|1,45{typ. 86|typ. 12,6|typ. 60|2,5 + jO,2| 3,4 —j16

C.W. 28 | 1000 |typ. 400(1,4 |typ. 100|typ. 5,4|typ. 50 - -

MECHANICAL DATA Dimensions in mm
SOT-48 ) '
152 >3-
e f
metal plastic
» 10,6 ' 8-32UNC ]
max ‘ \¥
b c 73
r%;';\ 1% o 70 285 b
b Y .
LT T
e collector
. g{z}i_’ identification 013
1,6
25 min max |
- §
126171 | g 12,0 | 575 | @

1,2 max

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

Torque on nut: min, 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

June 1976 1



BLX91A

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

Voltages
\
Collector-base voltage (open emitter)
peak value VceoM max. 65 v
Collector-emitter voltage (Vgg = 0) ) .
peak value VcESM max. 65 vV
Collector-emitter voltage (open base) VCcEO max. 3 Vv
Emitter-base voltage (open collector) VEBO max. 4,0 v
Currents
Collector current (d.c.) Io max. 400 mA
Collector current (peak value); f>10 MHz IcM ' max. 800 mA
Power dissipation
Total power dissipation up to T, = 70 °C
f210 MHz (see also page 3) Ptot max. 40 W
m— Temperatures
—
] Storage temperature Tstg -65 to +150  °C
— Operating junction temperature Tj max. 200 oc
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 32,5 oc/W
From mounting base to heatsink Rth mb-h = 0,6 o°c/w
2
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N !
BLX91A
6 2869 10 7262865
D.C. SOAR Tt
2 28V 1 (If) Tp=70°C
Peor short time 5 :
(W) loperation
VSWR 2 3
1 1
4 ]
s
Ptot max (d.c.)
|— derate by 33 °C/W for
70 °C< Ty < 125 °C
2 }+-normal operatio; - %2_ 10-1 ]
"VSWR =3
0 1072
0 100 Th(°C) 200 1 10 Vcg (V) 102
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BLX91A

CHARACTERISTICS Tj=25 OC unless otherwise specified

Breakdown voltages

Collector-base voltage ‘ :
open emitter, I = 10 mA V(BR)CBO =~ 65 V

Collector-emitter voltage _ .
VB =0, Ic =10 mA ) V(BR)CES > 65 v
Collector -emitter voltage )
open base, I¢ = 25 mA V(BR)CEO > 33 Vv
Emitter-base voltage } .
open collector, Ig = 1,0 mA ) V(BR)EBO > 40 V
D.C. current gain
Ig = 100 mA; Vog = 5.0 V h - 10
HAC = s VCE = 9.8 FE typ. 35
Transition frequency
Ic= S0mA; Vg =50V frp typ. 1,2 GHz
Collector capacitance at f = 1 MHz
Ig=1=0; Vg =10V Ce typ. 3,5 pF
Emitter capacitance at f = 1 MHz
Ig=1.=0;Vgg =0 Ce typ. 11 pF
Feedback capacitance at f = 1 MHz
Ic=5mA; Vgg =10V . Cre typ. 2,5 pF
Collector-stud capacitance Ces typ. 2,0 pF

4 ” | | June 1976



BLX91A

7262875 7262874
T 6 T
[ 11 1
- Ig =1g =0
20 VCE =28V E~le _ﬁt
typ. valuesH— Ce £=1MHz
Isf§| (pF)
(dB)
P ' \
15 f =200 MHz 4 N
T N
N typ
10 N
7 400——T™
4 2
5
T 800 TN
a || N\
0 [ | N 0
0 50 100 Ig (mA) 150 0 20 Vgp(V) 40
2 7262860
fp
(GHz) VcE =28V
1,5
1" typ Tl
— ~
1
0,5
0 N
0 25 50 75 100 125 Ig (mA) 150
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BLX91A
7262895 7262885
e ] e aa
arg |Si;e arg srpe
o 1 : N L]
I( dl;)l 130°) [sre| 1250
-(dB)
.// |Sre| NC
\ .
-4 sie L =Toc0 -20 1009
C \\
/' N
L 180° 750
‘arg s o8 vre ==
-2 H ~155° -10 e 500
7
- Ig =75mA 1300 — Ig =75mA 25°
[ | Ve =28V | | VeE =28V
— typ. values - typ. values
— 0 [TTTT] ) 0 [T 11
— 0 500 f (MHz) 1000 0 ’ 500 £ (MHz) 1000
7262887 7262894
30 FTTTTTTT 11T IS T 111
— Ig =75mA arg sfe — IE =75mA arg Soe
| VeE =28V 1 fooe] | VoE =28V |
|Sfe| — typ. values 1250 %€| L1 typ. values -1259
(@B) 17 (dB)
|
20 =AY 1009 -10 7]
\
arg Soe
\ 750 Ind 750
. o .
/
\‘ A
o H NSRS s s 50
LA P
N LR P
N ‘\‘ 20 Theo
N ~
No
| —
0 0
0 500 f(MHz) 1000 0 500  f(MHz) 1000
6 ll June 1976




BLX91A

APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit)

Tp = 25 °C

Voo (V) | £ (MHz) | Ps (mW). [P (W) | Ig (mA)|Gp (@B) | 0 () | 5 (@ |TL (mA/v)

24 470 |typ. 50| 0,85 |typ. 67|typ. 12,3 |typ. 53 - -
28 470 < 80 1,0 < 71| > 11,0 [ > 50 - -
28 470 |typ. 80| 1,45 |typ. 86|typ. 12,6 |typ. 60]2,5+ j0,2| 3,4 —jl6

28 1000 ityp. 4001 1,4 typ. 100 | typ. 5,4 1typ. 50 -

Test circuit for 470 MHz:

s

€2

input __*F_n«vv\_
500 _@._

C5
— -0 +Vee
%
L4 R
L3 CZ}) output
At —<°) son

- -
7£C6 —=C8

L2 |:| J-ca‘l‘

C4
; ) 7266762
74

Cl=C2=C7 = 1,8 to 18 pF film dielectric trimmer

C3=C4= 18 pF disc ceramic capacitor
C5= 1 nF feed-through capacitor
Cé6 = 1,0'to 9,0 pF film dielectric trimmer
C8 = 0,1 pF polyester capacitor

L1 =1turn Cuwire(1,2mm);int. dia. 5 mm; lead length = 2 mm

1.2 =0,47 pH choke

-L3 =4turns closely wound enamelled Cuwire (1,2 mm); int. dia. 6,5 mm; lead length=4mm

L4 =5turns closely wound enamelled Cu wire (0,5 mm); int. dia.

R = 10 @ carbon

4 mm; lead length =5mm

At Py, = 1,0 W and Vi = 28V, the output power at heatsink temperatures between 25 °C
and 90 ©C relative to that at 25 °C is diminished by typ. 2 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions: Vog =28 V; f = 470 MHz; Th = 90 °C.
VSWR =50 : 1 through all phases; P, = 1,2 W,

Component layout for 470 MHz test circuit see page 8.

June 1976
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BLX91A ” |

APPLICATION INFORMATION (continuecd)

Component layout and printed-circuit board for 470 MHz test circuit.

g —

100mm

rivets

rivets —c:J

L. 500

output

®© I 50mm

Shaded area copper
Back area completely copper clad

Material of printed-circuit board:

1,5 mm epoxy fibre-glass

7266743.1

7266742

oo

June 1976



BLX91A

7262882
T
[ ]
2 f=470 MHz—]
p VCC =24V
L Th=25 °C [
w)
1,5 —
i
P
YL
1 tYl[’r/ 100
/ b
A i3
7 (%)
4 ==
/! ~ -~
0,5 4/ 1 e 3
, 77 Lyp 50
0
0 50 100 Pg (mW) 150
2 7262866
R.F. SOAR| | f=470 MHz
I T
PL(W) Vee=28V
(VSWR = 1) Rth mb-h=0,6 °C/W
T 570 oC 71
1,5 \ Prot =52 Wit
N
Th =90 °C
P[Ot = 4,6W
1
0,5

10 VSWR 102

7262883
I

L T 1
f =470 MHz| |
2 Voo=28V
Th =25 °C
PL -
(W) o
Pl
1,5 P
// L
//
7
/7 typ
1 1100
p4 J
(%)_
= T T
0,5 > =t yD 50
0
0 50 100 Pg (mW) 150

Indicated load power as a function of overload

The graph has been derived from an evaluation
of the performance of transistors matched up
to 1,6 W load power in the test amplifier on
page 7 and subsequently subjected to various
mismatch conditions at 28 V with VSWR up to
50 and elevated heatsink temperatures.

This indicates a restriction to the load power
matched under nominal conditions in the rec-
ommended test configuration.
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BLX91A

OPERATING NOTE Below 350 MHz a base-emitter resistor of 10  is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
7268928

30 power gain versus frequency
(class-B operation)
S T
(dB) Voo =28V
P, = 1,45 W [
Ty =25 °¢ [
20 typ. values 1
13 AN
N
10
= 0
100 300 f(MHz) 500
20 7268929 800 7268930
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
i (class-B operation) Rp, (class-B operation)
Xi
I HEENEN Q HRRERN
€ ] ©) CTTTTTd
Voo = 28V Ve =28V
P, =1,45W Py, =1,45W
10 T Ty = 25 °C 600 Th = 25 °C io
i typ. values typ. values T
CL
N,
N - FRL (pF)
p—
0 X5 400 g -51.
3 - ".I- = CL
% -
Rp
-10 - 200
100 300 f(MHz) 500 100 300 f(MHz) 500
10 “ “ June 1976



BLX92A

U.H.F. TRANSMITTING TRANSISTOR

N-P-N siliconplanar epitaxial transistor intended for transmitting applications in class-A,
B or C with a supply voltage up to 28 V.

The transistor is resistance stabilized and is tested under severe load mismatch conditions.
Gold metallization ensures extremely high reliability.

It has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

Mode of VCCl G n 77 YL,
operation| (V) [(MHz) (W) |(W) (mA) (dg) | (%) I (Q) ‘ (mA/V)
c.w. 24 | 470 |typ. 0,2 2,4|typ. 143|typ. 10,8|typ. 70 - -
cow. 28 | 470 |< 0,2]2,5|< 149|> 11,0|> 60 - -
c.W. 28 | 470 jtyp. 0,2 3,0 |typ. 162|typ. 11,7|typ. 66 1,8 +j2,8| 7,2 —j24

c.Ww. 28 1000 |typ. 0,712,51typ. 179ityp. 5,5/typ. 50 - -

MECHANICAL DATA ) Dimensions in mm
SOT-48 '
Teslic=c il
35 ’ 2,7
. 7 v
metal plastic
M 10,6 ¢, 8uNe \ B
max b ¥
i 1 = o - S b
¥V Q / Y
| L
' L—g,s
e collector
9,75 identification ’ 013
1,6
- 25 min max " (¥
- 8 —»
7261111 | g 12,0 g} 5,75 |

1,2 max

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

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.
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BLX92A

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

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (Vpg = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value) f =10 MHz

Power dissipation

Total power dissipation up to T = 70 °c
f 210 MHz (see also page 3)

Temperatures

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

VcBoM

VCESM
VCEO
VEBO

Ic
Icm

Ptot

Tstg

Rth j-mb
Rth mb-h

max. 65
max. .65
max. 33
max. 4,0
max. 0,7
max. 2,0
max. 6,0
-65 to +150
max. 200
= 21,4
= 0,6

<

oc
oC

Oc/w
oc/w
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BLX92A
7262870 10 7262864
T 1
D.C. SOAR
N c.5
10 VGE S28V Ic
f 210 MHz (A)
Peot 4;,5
W) N
I short time 2, 1
7,5 " operation \’yxo
[VSWR =3 ¢ ? I N
%.f \@ O’—T_‘ I Ptot max (d-c.) b Th=70 Mo
% © — Fderate by 22 9C/W for
\@ }iq | 70 °C< Ty < 125 °C
5 N\ x L L
\\ 17) second breakdown / )\
\"C/ -1 (d.c.) \
] N7 10 Th=25 °C
—Tnormal operation < 125 oC
T'VSWR <3 ]
2,5
0 : 1072
0 50 100 Tp (°C) 150 1 10 VcE (V) 102
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BLX92A

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, Ic =10 mA

Collector-emitter voltage
\VBE=0, IC=10mA

Collector-emitter voltage
open base, Ig = 25 mA

Emitter-base voltage
open collector, Ig = 1,0 mA

Collector-emitter saturation voltage

I = 100 mA; Ig = 20 mA

D.C. current gain

Tj = 25 OC unless otherwise specified

V(BR)CBO > 65 V
V(BR)CES > 6 _ v
V@BR)CEO 33 v
V(BR)EBO > 4,0 ’ \Y%

VCEsat typ. 0,17 v

> 10
Ic =100 mA; VCE = S,OY hrE typ. 40
— Transition frequency
— Ic =100 mA; Vog =50V fr ] typ. 1,2 GHz
—
Collector capacitance at f = 1 MHz
Ig=leg=0:Vgp=10V Ce typ, 6,5 pE
Emitter capacitance at [ = 1 MHz
Ig=1.=0;VEg =0 Ce typ. 25  pF
Feedback capacitance at f = 1 MHz ‘
Ic=10mA; Vcg =10V Cre typ. 4,8 pF
Collector-stud capacitance Ces typ; 2,0 pF
4 June 1976



BLX92A

7262876

7262872

15 T T ] -
EEES= [ 11
. f=200MHz 10 IE=1e=0 |
ISte| Veg =28V H ‘ f=1MHz
(dB) typ. values|  °c
yp. values
(pF)
10 7,5 N
N
1 — N tYP
40 4
5 5
5
2,5
1800
0 0
0 100 IE (mA) 200 0 10 20 Vg (V) 30°
2000 7262861
fr
(MHz) VCE =28V
1500
T typ e
” T
1000
500
o
0 50 100 150 200 250 I (mA) ‘300
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[Siel
(dB)

30

|ste|
(dB)

20-

10

BLX92A
7262884
LITT L] ! Il ]L
Ig =100 mA arg Sie
| Vep =28V [
typ. values 105°
[Sie]
L]
P4
- 1559;
'/
T arg Sie
0
7 180
-1550
0 500 f (MHz) 1000
7262893
arg sfe
[
1250
100°
\
o
1\ 75
™
ISfe| N\ e 50°
\\ \s
\\ ‘\
N <
1 1g = 100 mA INT 250
[ | VCE=28V -
|| typ. values
[TITIT
500 f (MHz) 1000

-30

v
(dB)

-20

-10

-15

[Soel
(dB)

-10

7262886
T
NG arg isrie~
NC 1259;
N
[sre] .
1000
N
75
arg Sye
/’ i
rams 500
7
H Ig =100 mA 259
Ve =28V
j typ. values
[ [[T]]
0 500 f (MHz) 1000
7262891
L
arg‘ Soe
-
N ISoel P
4 AN P
Y .
PN -100°
I’ b
arg see N -750
4
-509
H Ik = 100 mA 2590
[ |[VeE =28V
L typ. values
[ITTITI
0 500 f (MHz) 1000 -
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ll BLX92A

APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit)

T} = 25 °C

Voe (V) | (MHZ) | Pg (W) | PL (W)| Ig (MA)| Gp(dB) | n (B | ZT@ |YL (mA/V)

24 470 |typ. 0,2 2,4 |typ. 143]typ. 10,8 |typ. 70 - -
28 470 < 0,2 2,5 < 149 | > 11,01> 60 - -
28 470 |typ. 0,2 3,0 |typ. 162|typ. 11,7 | typ. 66 | 1,8 +j2,8| 7,2 — j24
28 1000 1typ. 0,71 2,5 |typ. 179 ltyp. 5,51typ. 50 - -

Test circuit for 470 MHz:

O +Vec

output
50Q
€2 1

e A
cigf L2 ID i
T

c8

77261753

7

Cl=C2= 1,8 to 18 pF film dielectric trimmer

C3=C4= 18 pF disc ceramic capacitor
C5 = 1 nF feed-through capacitor

C6 =C7 = 1,0 to 9,0 pF film dielectric trimmer
C8 = 0,1 pF polyester capacitor

L1 =1turn Cuwire (1,2mm);int. dia. 5 mm; lead length =2 mm

L2 =0,47 pH choke .

L3 =2turns closely wound enamelled Cuwire (1,2 mm); int. dia. 6,5 mm; lead length =4 mm
L4 =3turnsclosely wound enamelled Cuwire (0,5 mm); int. dia. 4,0 mm; lead length=5mm

R = 10 @ carbon

At P1, =2,5W and Vg = 28 V, the output power at heatsink temperatures between 25 °C
and 90 °C relative to that at 25 °C is diminished by typ. 5 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions: Voo = 28 V; f = 470 MHz; Tj, = 90 °C.
VSWR =50 : 1 through all phases; Py, =2,5W.

Component layout for 470 MHz test circuit see page 8.
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BLX92A

APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for 470 MHz test circuit.

-— 100mm >

rivets

Y

7266740

7Z66741.1

Shade area copper
Back area completely copper clad
Material of printed-circuit board: 1,5 mm epoxy fibre-glass

8 : : June 1976



7262880
6 1T
NEEN
£=470 MHz
PL VCC=24V :]:1
(W) Th=25 °C
4 100
A
LA ]
2 1]
(%]
- 71 n
, A
2 y A 501
p4
—#typ
7 typ
/
0
0 0,2 Pg(W) 0,4
5 7262867
R.F. SOAR| |f=470 MHz
I Voo=28V
PL(W) Rth mb-h=0,6 °C/W
(VSWR = 1)
4
\
\
\ T4 =70 oc
. \ [ N{Peoc=8:5W
N\
N
Th=90 °C
Pt0t=7,5W
) |
1 10 VSWR 102

BLX92A
7262878
6: T
NN
=470 MHz -
PL V=28V [
W) Tp=25oC [ ]
-
o
4 ' 100
P y 1 [l
L H
o
%
o=t
A
2 1 50
/
- 7
y
4
7
1y
1
0
0 0,2 Pg(W) 0,4

Indicated load power as a function of overload

The graphhas been derived from an evaluation
of the performance of transistors matched up
to 3,8 W load power in the test amplifier on
page 7 and subsequently subjected to various
mismatch conditions at 28 V with VSWR up to
50 and elevated heatsink temperatures.

This indicates a restriction to the load power
matched under nominal conditions in the rec-
ommended test configuration.
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BLX92A

OPERATING NOTE Below 350 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

30 7268931

power gain versus frequency
(class-B operation) -
i BN
Gp ITITTT
(dB) Voo = 28 Vi
P; =3W T
Th = 25 °C 1]
20 typ. values |-
L4
N
Iy
10
0
100 300 £(MHz) 500
20 7268932 250 7268933
input impedance (series com- load impedance (parallel com~
. ponents) versus frequency ponents) versus frequency
;1 (class-B operation) Ry, | (class-B operation)
i e
@ M HH @ N L o e v Ot
Vcc;28 Vi PL=3W (pF)
10 PL=3W FH 200 Tp = 25 °C s
Th=25"C |- 1T typ. values
typ. values ] \
Ty X “L
s A
i
0 150 -10
’ o - L
CL > P,
= ' Ry
Xj
: ]
-10 U : 100
100 300 f(MHz) 500 100 300 f(MHz) 500

10 v - June 1976




BLX93A

U.H.F. TRANSMITTING TRANSISTOR

N-P-Nsilicon planar epitaxial transistor intended for transmitting applications in class-A,
B or C with a supply voltage up to 28 V.

The transistor is resistance stabilized and is tested under severe load mismatch conditions.
Gold metallization ensures extremely high reliability.

It has a capstan envelope with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

Vee| f P |PL| Ic G n zj YL,
V) [(MHz)| (W) |[W)] (&) (dg) - ) (&) (mA/V)
c.w. 24 470 jtyp. 1,0|7,0{typ. 0,42 |typ. 8,5|typ. 70 - -

c.w. 28 470 |< 1,017,0l< 0,42|>  8,5|> 60 - -
C.W. 28 470 |typ. 1,018,0|typ. 0,38 |typ. 9,0|typ. 75|1,8 + j5,3 19 —j32

Mode of
operation

C.W. 28 | 1000 [typ. 1,5{5,0|typ. 0,40 |typ. 5,2|typ. 45 - -

MECHANICAL DATA
SOT-48

Dimensions in mm

¢ . 0
S sl
¢ }
metal plastic
10,6 -
T M \ j |, B32uNe \ (}_7[
max 1] AN
25 44 t b o - - - 73 285 | b
min ' 1 \ ), 70 "
' ]

86
¢ collector )
e 975 o identification o1
max
16 ol e
+—— 25 min ————— max
-— 8 —

726171 4,‘:%,3._, rSn,Li -—
’

When locking is required an adhesive instead of a lock washer is preferred.
Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.

(7,5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

June 1976 1




BLX93A

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

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (VBg = 0)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value) f = 10 MHz

Power dissipation

Total power dissipation up to Ty = 70 °C
f 210 MHz (see also page 3)

Temperatures

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

VcBoM

VCESM
VCEO
VEBO

,IC

Icm

Prot

Tstg

Rth j-mb
Rth mb-h

max. 65 v
max. 65 "V
max. 33 A%

max. 4,0 v

max. 1,0 A
max. 3,0 A

max. 12,5 w

~65 to +150 e
max. 200 oC

9,8 °C/W
0,6 °C/W
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BLX93A
10 282983 — 7262871
Ic &% 1 |f 210 MHz
20 A
(A) J5
Prot I short time v P
(W) Foperation “0
[ ‘ N
1 15 VSWR = 3 N %

SRR “Th=70 °CH % A

|— derate by 10,4 °C/W for: N % .

[~ 70 °C < Th< 125 °C /\/}

N
T
| second breakdown / 10 w XO
C (dey h ]
Th=25 °C N %
-1 N2
10 125 °C normal operation li’_-
i VSWR = 3
5
10-2 0
1 10 Vce (V) 102 0 ‘ 50 100 Th (°C) 150

June 1976 ‘ ‘ ‘[ 3




BLX93A ' ' ”

CHARACTERISTICS Tj =25 °C unless otherwise specified
Breakdown voltages

Collector-base voltage

open emitter, I = 10 mA V@BR)CBO > 65 v
Collector-emitter voltage ‘
open base, Ig = 10 mA V(BR)CES - ~ 65 v
Collector-emitter voltage l
“open base, Ig = 25 mA V(BR)CEO >. 33 Vv
Emitter-base voltage .
open collector, Ig = 1,0 mA V(BR)EBO > 4,0 A4
D.C. current gain
I¢ = 100 mA; VCE = 5,0 V h > 10
C 3; VCE ) FE typ. 35
Transition frequency ;
Ic =200 mA; Vg =50V ‘ fT typ. 1,2 GHz
— Collector capacitance at f = 1 MHz
—— .
— Ig=1g=0;Vgp=10V ‘ Ce typ. 14 pF
——
—
Emitter capacitance at f = 1 MHz
Ic=1.,=0; Vgg=0 ' Ce typ. 60 pF
Feedback capacitance at f = 1 MHz
I[c=20mA; Vog =10V Cre typ. 10 pF
Collector-stud capacitance Ces - typ. 2,0 pF
4 June 1976



BLX93A
7262877 7262873
20 T 30 TTTT]
HEEEN L1 11
VcE =28V Ig=1g=0 [}
|Sfe| typ. values T c f=1MHz [T
C
(dB) (pF)
- -
10 f =200 MHz < 0
200 TN
ey
typ
N
> —— Py
0 800 = 10
-10 0
0 250 Ig (mA) 500 20 Vgp(V) 40
2" 7262862
fT
(GHz) VGE=28V
1,5
T | typ s
P
/
1
0,5
0
0 100 200 300 400 500 Ic (mA) 600
June 1976 5




BLX93A
7262888 _ 7262889
-2 [TTTTTIT TTTT 30 TS T
— IE =200 mA arg sie ™ Tlarg ]s |
Is.el [ |[Vcg =28V — Isre| ki
€} L typ. values 1059 | 125¢
(dB) . (dB) Nre
[Siel
-1 130°] =20 N 100°
Pd ™ N
arg sie_+
[ 1559 750
P
arg Sre
P4 " P I [
0 180° -10 =t
1550 [ Iy =200 mA 250
[ | Vg =28V
|- typ. values
—_— 1 o LTI
—_— 0 500  f (MHz) 1000 0 500  f(MHz) 1000
———
—
7262892 - 7262890
B T 1]
arg Ste =15 =200 mA arg Soe
Vg =28V ,
20 “ 100° l(s‘;’;)l L typ. values -1759
N e arg SOS =
s \h . 4
[ste| AN 750 -10 A ~150°
(dB) N
A
‘i ~
10 —Marg Ste 50° = [soe] 1250
N
\ P
\\ .
sfe ‘\\ AR 3 250 -5 -1000
N
0 {H1g = 200mA e -750
| VeE=28V
- typ. values
[TITTT 0 i
0. 500  f(MHz) 1000 0 500 £ (MHz) 1000
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BLX93A

APPLICATION INFORMATION

R.F. performance in c.w. operation (Unneutralized common-emitter class-B circuit)

T}, = 25 °C

Vee (V>|f<MHz); Ps (W) [PL(W)| Ic () |[Gp@B | n (B | Z @ |Y (masy)

24 470 |typ. 1,0 7,0 |typ. 0,42 |typ. 8,5 typ. 70 - -
28 470 |< 1,0 7,0 |< 042|> 85|> 60 - -
28 470 |typ. 1,0| 8,0 |typ. 0,38 |typ. 9,0 |typ. 75 (1,8 +35,3| 19 —j32
28 1000 ftyp. 1,5| 5,0 |typ. 0,40 |typ. 5,2 | typ. 45 - -

Test circuit for 470 MHz:

cs E

— O+Vee

>

R
output
50Q
. C2 u
input %IYW\_
son (O
co3¥ ==c8

Sy Lzﬂ] _l:ca'[‘ c‘u

z

77261753

Cl =C2 = 1,8 to 18 pF film dielectric trimmer

C3=C4= 18 pF disc ceramic capacitor
C5 = 1 nF feed-through capacitor
C6 = C7 = 1,0 to 9,0 pF film dielectric trimmer
Cc8= 0,1 pF polyester capacitor

L1 =1turn Cuwire (1,2mm);int. dia. 5 mm; lead length = 2 mm

L2 =0,47puH choke

L3 =2turns cloSely wound enamelled Cu wire (1,2 mm); int. dia. 6,5 mm; lead length =4 mm
L4 =3turns closelywound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm; lead length =5mm

R =10 carbon
At Py, =7,0 W and Vo = 28 V, the output power at heatsink temperatures between 25 °c
and 90 OC relative to that at 25 °C is dlmmlshed by typ. 10 mW/°C.

The transistor is designed to withstand full load mismatch in the test circuit under the
following conditions: Voo = 28 V; f = 470 MHz; Ty, = 90 oC.
VSWR =50 : 1 through all phases; P;, =7,0 W.

Component layout for 470 MHz test circuit see page 8.
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i

APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for 470 MHz test circuit.

100mm

input
500

rivets

rivets

Shaded area copper
Back area completely copper clad

Material of printed-circuit board: 1,5 mm epoxy fibre-glass

7266741.1

7266740

o
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BLX93A
) 7262879 7262881
15 TTTTT] 15 T ]
[T TTT] : LTI
f=470 MHz — =470 MHz =
PL Vee=24V [ P Vee=28V [T
(W) Th=25 °C (W) Th=25°C
l[
P
10 [ 100 10 L 100
1 7 1
P ] p. J
P 1] pa 1]
(%) (%)
T S any g
SRRV Lyp
s HtftypHA 50 5 A 50
typ
4
/
/
typ
0 0
0 1 Ps (W) 2 0 1 Pg (W) 2
10 7262868
R.F. SOAR! |f=470 MHz
P (W) I Voo=28V Indicated load power as a function of overload
(VSWR = 1) Rth mb-n=0,6 °C/W The graph has been derived from an evaluation
T of the performance of transistors matched up
Th =70 °C
Ph =20W H to 8 W load power in the test amplifier on
75 N Lo ;_ page 7 and subsequently subjected to various
’ N mismatch conditions at 28 V with VSWR-up to
Ty 290 OC 50 and elevated heatsink temperatures.
Ph Z18W This indicates a restriction to the load powexr
Lot matched under nominal conditions in the rec-
ommended test configuration.
S
2,5
1 10  VSWR 102

o

June 1976



BLX93A

-OPERATING NOTE Below 250 MHz a base-emitter resistor of 10 © is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

30 7266334
power gain versus frequency
(class-B operation)
LIITT1
GP [T 1]
(dB) Vee =28 Vi
Pp.=8W m
Thp = 25 °C E: ‘
20 N typ. values
™\ -
N
N
AT
N
10 =
oy
= 0
100 300  f(MHz) 500
10 7268935 100 7268936
input impedance (series com- load impedance (parallél com-
- ponents) versus frequency ponents) versus frequency
x; (class-B operation) Ry, | (class-B operation)
Q) | ERERN ] ) IREREE
iy | Voo =28V
HVec =28V X Ry P, =8W
s [PL=8W ] 80 |-\ Th =25 °C [ -104
|t {Th =25 "C 7 typ. values - E
+—typ. values 'L
!
A ~
CL
T; - 4
. F TV T 7 (o)1
. H
0 7 60 -20
A
A (
4 ,/
RL
Xi _CL - i
11
-5 40 ‘ .
100 300 f(MHz) 500 100 300 f£(MHz) 500
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BLX94A

U.H.F. POWER TRANSISTOR

N-PrN silicon planar epitaxial transistor for use in class A, B or C amplifiers in U.H.F.
transmitters with supply voltages up to 28 V.

The transistor is resistance stabilized and tested under conditions of severe load mis-
match. Gold metallization ensures extremely high reliability.

The transistor is housed in a plastic encapsulated stripline package. All leads are iso-
lated from the stud.

QUICK REFERENCE DATA

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

Mode of | Voc | f Ps [PL| Ic |[Gp | n zj | YL
operation | (V) | (MHz) W) | W) (A) (dB) | (%) ) (mA/V)
C.W. I 28 470 |<6,25|25|<1,62‘>6l>55'| 0,8+j4,3|62—j64
MECHANICAL DATA Dimensions in mm
SOT-48
e 4 P <3167
6,5 min (4x)
v

| plastic.

N\t

25min (g} ]
: b

~metal

e
—>|3,7I<—
—J 975 max |l
- 25 min ! 2266608 T ma.

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

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.

(7,5 kg cm) 4,17 mm.
max. 0,85 Nm Mounting hole to have no burrs at either end.
(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.
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BLX94A

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 > 1 MHz

Power dissipation

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

60 T T 1T T I \ l I 72 250
:short t.ime ::4;6 AN
“operation O
Prot [ VSWR >3 RN
N X
W) % P
% . - D N
IS - o 25
40 R :
*® ",
0 N
A 6)
©
: /}1,
20 normal operation -
VSWR < 3
VCE S 28V
f21MHz :1"
[ HEREN
0 [TITT
0 50 Th (°C) 100

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

‘From junction to mounting base

From mounting base to heatsink

VCcBOM  max. 65 v

<

VCEO max. 30
VEBO max. 4 v

Icavy max. 2,0 A

ICM max. 6,0 A
Ptot max. 50 W
2 7262524
10 T T 17111
D.C. SOAR - 0
Ty =25 °CH]
Ic
4)
10
1 A ¥
\
101
1 10 VcE (V) 102
Tstg -65t0+200  OC
Tj max. 200 oC
Rehjomb = 2,9 °C/W
Rthmb-h = 0,6 °C/W
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BLX94A

CHARACTERISTICS Ty = 25 °C unless otherwise specified

Collector cut-off current

Ig=0; Vog =28V IcEO < 10 maA

Breakdown voltages

Collector-base voltage

open emitter, Ic = 25 mA . V(BR)CBO > 65 A%
Collector-emitter voltage
open base, Ic =25 mA V(BR)CEO > 30 V
Emitter-base voltage
open collector, Ig = 10 mA V(BR)EBO > 4V
Transient energy
L =25 mH; f = 50 Hz . ;
open base E > 3 mWs
-VBE = 1,5 V; Rgg; = 33 2 E > 3 mWs
D.C. current gain
. > 15
Ic=1A;Vgg = 5V hpg typ. 50
Transition frequency .
Ic=2A; Vg =20V fT typ. 1,0 GHz
Collector capacitance at f = 1 MHz
1. =0 - typ. 32 pF
IE=Ie=0; V=30V Ce < 50 pF
Feedback capacitance at f = 1 MHz
Ic =100 mA; Vg =30V Cre typ.. 18  pF
Collector-stud capacitance Ces typ. 2

pF
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BLX94A

7262526
1500 | T
T
VeE=20V |
fr
(MHz)
1000 ] = ]
o N
N
N
500
— 0
— 0 1 2 3 Ic (A) 4
N
7262525
70 T
[TT1
. Ig=1g=0 ||
ce it £=1MHz
(pF)
50
\
N
3y
30
10
20 Vep (V) 40
4 September 1974



U.H.F. power transistor ) BLX94A.

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
f=470 MHz; Tmp =25 °C :

VCE (V) ] Pg (W) l PL (W) ' Ic (A) le(dB) | 7 (%) | Zi () | YL (mA/V)

28 | <6,25 | 25 \<1,62 I >6 | >55 l 0,8+j4,3 ‘ 62 — j64

Test circuit: 470 MHz; c.w. class-B.

input : L1 LG output
o— —O
c2
500 34 C1 R1 L3 2 500
=c3
L2
cs
i
o— Hr

R2 C6 °
>_E:__| 72586371
[l LS

O +V¢e

List of components:

C1=C2=C8 =2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)
C3 = C4 = 15 pF chip capacitor

C5 = 100 pF feed-through capacitor

C6 = 33 nF polyester capacitor

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

R1=1 £ carbon resistor
R2= 10  carbon resistor

L1 = stripline (40,8 mm x 5,0 mm)

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 4,0 mm

L3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. dia. 4 mm; leads 2 x 5 mm

L4 = stripline (52,4 mm x 5,0 mm)

L5 = Ferroxcube choke coil. Z (at f = 50 MHz) = 750 £ + 20% (cat. no. 4312 020 36640)

L1 and L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric.
{er = 2,74); thickness 1,456 mm.

Component layout and printed-circuit board for 470 MHz test circuit see page 6.
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BLX94A

APPLICATION INFORMATION (continued)

Component layout and printed-circuit board for 470 MHz test circuit.

-—

146mm

—— 52.7 ———»

input
5001

C1

c2

L2

&

R1

rivet
L~

L3

C5

LS

L& ce
R2

~Vcc

C7

c8

output
500

3 4Tmm

- 411 —

7258638

7266443. 1

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.

6
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BLX94A

40

W)

30

20

10

7262522

7262623.1

40
| N O
. resoar| [1]) [ ][]
£=470 MHz P f = 470 MHz i
Vee=28V W) Vec=28Y |
Ty =25 °C Ren mb-h = 0,6 C/W /[T
P 30
P
Yy
A N
/r \T =50 ?)
4 - T
o 7 typ R
T 9
n R
20
%) .
! / b N~
50 4{' r typ
0 10 102
2,5 5 Pg (W) 7,5 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 VSWR, with heatsink
temperature as parameter.
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72689371

30
power gain versus frequency
{class B operation)
HEEEN
(j; [TTTT]
) Vec=28V [
P=25W [ ]
Tenp = 25°C [
20
\
\
3 t
yP
10
—
——
——— 0100 300
B—
—
10 7268938 4 30 72689391
input impedance (series components) load impedance (parallel components)
versus frequency (class B operation) versus frequency (class B operation)
ri [T 1T R, typ.values L
X [ typ. values ) FIN Vec =28V (oF)
QI v =28V IR PL=25W
| P =25W a T =25
m o, g
5 Tmp =25°C 20 S -20
X; /'l ‘\‘
o /
o 4
A [
v -
0 v 10 -40
- Vi
=Y N
- 0 [1] ~-60
100 300 f (MHz) 500 100 300 £ (MHz© 500
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BLX95

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. frequency range for supply voltages up to 28 V. The transistor is resistance stabilized and is
tested under severe load mismatch conditions. Due to a gold metallization excellent reliability proper-
ties have been obtained. The transistor is housed in a capstan envelope with a moulded cap. All leads
are isolated from the stud.

QUICK REFERENCE DATA

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

mode of operation | Vg f Pg PL Ic Gp n
\% MHz w w A dB %
c.w. 28 470 < 142 40 < 24 < 45 | > 60
c.w. 28 175 typ. 3,2 40 typ. 1,9 typ. 11 typ. 75
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-56.
v
—_— 5.1 :
€ \:!— 4 [ 4.9 | 0,147
[ | 76mintax) “a 0,107
< ¢ ¥ 1
Bl _ 4 11 Il k965
—+-0 10-32UNF + 0.5 -—
b 1] ' '
\ 1,98 max—»| [«
t-e
3 3,00
! % - 285~ |T
27 .
~ max - 7260000.4 |4— ;é:g* :"Z'i -
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



BLX95

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

Voltages
Collector-base voltage (open emitter)

peak value VCBOM - max. 65 V
Collector-emitter voltage (RBg =10)

peak value ) VCERM max. 65 V
Collector-emitter voltage (open base) VCEO max. 30 V
Emitter-base voltage (open collector) VEBO max. 4 V-
Currents
Collector current (average) Icav) . max. 3,0 A
Collector current .(peak value) f > 1 MHz Icm max. 10,0 A

Power dissipation

2 . 7267539 150 7267540
19° [5G, soAR =+ EEEEEE
Io Th<25°C 0 VeE <28V [
Rth mb-h=0,3 °C/Wr1| £z 1MHz [
(A) tot
(W)
10 100
short time opex‘:atlon‘
VSWR >3 -
) L1 N
&
th
Ptot max (d.c.) IIJ‘IJ§
: (2,0;\‘
1 50 0,3) ~
,C'/W -
[ [normal operation
| | VSWR < 3
10-1 0
1 10 Veg (V) 102 0 50- Ty (°C) 100
Temperatures
‘Storage temperature : Tstg -65 to +200 ©C
Junction temperature T§ max. 200 ©C
THERMAL RESISTANCE )
From junction to mounting base Rth j-mb = 2,0 9C/W
From mounting base to heatsink « Rthmb-h = 0,3 °C/W

2 | l November 1975



BLX95

CHARACTERISTICS

Breakdown voltages

Collector-base voltage
open emitter, I = 50 mA

Collector-emitter voltage
RBE =102, Ic = 50 mA

Collector-emitter voltage
open base, IC = 50 mA

Emitter-base voltage
open collector, IE = 10 mA

Transient energy
L =25 mH; f =50 Hz
open base
-VBg = 1,5 V; RBg =33 Q
D.C. current gain

Ic=10A; VGE=5V

Transition frequency
Ic=4A:VCE=25V

Collector capacitance at f = 1 MHz

Ig=1g=0:Vgg=30V

Feedback capacitance at f = 1 MHz
Ic =200 mA; Vecg =30V

Collector-stud capacitance

V(BR)CBO
V(BR)CER
V(BR)CEO

V(BR)EBO

hFE

fT

Ce

> 65
> 65
> 30
> 4
> 4,5
> 4,5
25 to 100
typ. 900
typ. 68
< 80
typ. 39

typ. 2

Tj = 25 °C unless otherwise specified

mWs
mWs

MHz

pF
pF

pF

pF

November 1975
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150 TTTTT L] 300 T
T T
VeEp=5V ] Ig=1g=0
bpg Tj=25°c | Cec f=1MHz [
(PF) Tj=25 oc/-]
100 200
{
|
\
\
50 = 100 HHEN
. << (VP
= 0 0
— 0 1 Ic (A) 2 0 20 Ve (V) 40
1000 7267548
fr
(MHz) - ey TN Vep=25V
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500
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U.H.F. power transistor BLX95

APPLICATION INFORMATION
R.F. performance in c.w. operation {unneutralized common-emitter class-B circuit)
Vee=28V; Thupto 25°C

f (MHz) l Pg (W) l PL (W) i Ic (A) i Gp (dB) l n (%)
470 < 14,2 40 < 24 > 4,5 > 60
175 typ. 3,2 40 typ. 1,9 typ. 11 typ. 75

Test circuit: 470 MHz; c.w. class-B.

input output
o
¥4 s= Z LF
- 23
500 ~ 500
——0O

%/ H,_E:__I 7270269.1

.

O+Vee

List of components:

C1=C7 =C8 =2 to 18 pF film dielectric trimmer (cat. no. 2222 809 09003}
C2 = 1,8 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C3 =C4 = 18 pF chip capacitor

C5 = 100 pF feed-through capacitor

C6 = 33 nF polyester capacitor -

C9 =2 x 3,3 pF miniature ceramic plate capacitors (in parallel)

R1=1 £ carbon resistor (0,25 W)

R2= 10 £ carbon resistor (0,25 W)

L1 = stripline (21,4 mm x 5,3 mm)

L2 = 13 turns closely wound enamelled Cu wire (0,5 mm); internal diameter 4,0 mm
L3 = stripline {43,8 mm x 3,0 mm)

L4 = stripline (45,5 mm x 5,3 mm)

L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L1; L3; L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric.

(er = 2,74); thickness 1/32".

At P|_=40W and Vg = 28 V, the output power at heatsink temperatures between 25 °C and 70 °C
relative to that at 25 ©C is diminished by typ. 50 mW/CC.

The transistor is designed to withstand full load mismatch in the test circuit under the following
conditions: Vg = 28 V; f = 470 MHz; T, = 70 ©C.

VSWR = 50 through all phases; P|_ = 36 W.

Component layout and printed-circuit board for 470 MHz test circuit see page 6.

L
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. BLX95

‘ : APPLICATION INFORMATION (continued)
Component layout and printed-circuit board for 470 MHz test circuit.

\ - 12mm >

C6 Rz +Veeo
f\ SR g s |

. c2 R I ng_ C7
A N —— e NN e e 42mm
o - _1 o
5 ————f———a N\
74 CE

1 x c9
|
> rivets ‘ N

72676051

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.

6 September 1978
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BLX95

60 7267534
load power and efficiency p
versus source power

Py (class B operation) 7
7
W) HAHH iy
|1 typ. values ,/ l((7[6).
1 Vcc=28V Py T
40 ¢ 2470 MHz [T 1/ 100
T =25 °C
Y.
n
ot h
/
20 7 50
0
0 10, Pg(W) 20

60 7267538

R som [ [ T11]
Py _| | £=470MHz L
w || Voo =28V o |
(VSWR =1) Rth mb-h=0,3 °C/W []

50

Th =50 °C

70 °C N
40 | i N \

90 °C N ~

\\ \\
B —
30
1 10 VSWR 102

Indicated load power as’a function of
overload.

The graph has been derived from an
evaluation of the performance of
transistors matched up to 46W load
power in the test amplifier on page 5
and subsequently subjected tovarious
mismatch conditions at 28V with
VSWR up to 50 and elevated heatsink
temperatures.

This indicates a restriction to the
load power matched under nominal
conditions in the recommended test
configuration.
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APPLICATION INFORMATION (continued)
Test circuit for 175 MHz:

NS S
T.U.T. 1 L=
7= C1 L1 Al _(01 500
s Y Y\,
500 H %
L2 ,
1 Je3 Jea %LS ==c7 3éc9
c2 = =
R1 I:IILB
7267554
;z ___C'S _‘is R2
L4
m— +Vee
E List of components:
- Cl= 2,5to 20 pF film dielectric trimmer (code number 2222 809 07004)
C2= 4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3=C4= 47 pF ceramic capacitor
C5 = 100 pF ceramic capacitor
C6 = 100 nF polyester capacitor
C7 = 6,8 pF ceramic capacitor
C8 = 4 to 60 pF film dielectric trimmer (code number 2222 809 07011)
C9 = 4 to 100 pF film dielectric trimmer (code number 2222 809 07015)
L1l= 0,5 turn enamelled Cu wire (1,5 mm); int. diam. 6 mm;
lead length 2 x 6 mm
L2 = 100 nH; 7 turns closely wound enamelled Cu wire (0,5 mm); mt diam. 3 mm;
lead length 2 x 5 mm
L3 = L4 = ferroxcube choke coil (code number 4312 020 36640)
L5 = 53 nH; 2 turns enamelled Cu wire (1,5 mm); int. diam. 10 mm;
coil length 5,2 mm; lead length 2 x 5 mm
L6 = 46 nH; 2 turns enamelled Cu wire (1,5 mm); int. diam. 9 mm;
coil length 5,4 mm; lead length 2 x 5 mm
R1=R2 = 109 carbon resistor (0,25W)
Component lay-out for 175 MHz test circuit see page 9.
8 August 1973



BLX95

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

i
'
E

L3

o) 4 <

A %1

rivets
c2

7267676
ground plane removed

Dimensions of printed circuit board 123 mm x 55 mm.

1IN

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.

Auocust 1973 | I - | I
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[\

75 15 7267536

7267537
load power and efficiency versus power gain versus
source power (class B operation) \ frequency (class B |.
PL [ I [ Gp \ operation) ‘
w) typ. values ' . @B) \
— Voo =28V 77
|| £=175MHz P —<Zi00 10
>0 Tp=25 °C Lo
) N
(%) N typ
n
/ N
/
25 // 50 5 P
//
4/ Voc =28V
/ j PL=40W
Th=25 °C
= 11
— 0 2,5 Pg (W) 5 0 250 f(MHz) 500
7 5 7267535 20 7267533
input impedance (series com - load impedance (parallel com=-
Ty ponents) versus frequency Ry, ponents) versus frequency (class |-C L
X (class B operation) . @ B operation (PF)
T T
typ. values o R S
5 Voc=28V : 15 RL 50
|| P =40W // \
Tp=25°C /
L 7 | ([
, TN
2,5 10 - \\ 100
N
typ. values \s
— Vog=28V AN
/1 || py=40W
A Tj L
7 LT
0 250 f(MHz) 500 0 250 £(MHz) 500
10 ' [ August 1973




BLX96

SII.lCON PLANAR EPITAXIAL TRANSISTOR

N -P-Nmulti-emitter silicontransistor in a capstan envelope. It has extremely good inter-
modulation properties and high power gain.

The device is primarily intended for pre-amplifiers in television transmitters and trans-
posers.

QUICK REFERENCE DATA

Collector ~-base voltage (open emitter; peak value) VepoM  max. 40 V
Collector -emitter voltage (open base) VCEO max. 27 V
Collector current (peak value) IcMm max. 1 A
Junction temperature Tj max. 200 OC
Thermal resistance from junction to mounting base Reh j-mb = 15 o°c/w
Transition frequency

Ig = 200mA; VCE =20V i fT > 1,2 GHz
Output power at fyigion = 860 MHz *)

Ig = 250mA; Vo = 25V; Th = 259C; djy = ~60dB Py sync > 0,5 W
Power gain at fyjgion = 860 MHz

Ic = 250mA; VgE = 25V; T = 25°C . Gp > 6 dB
*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, ‘side band

signal -16 dB), zero dB corresponds to peak sync level.

MECHANICAL DATA Dimensions in mm
SOT-48 ' ' \ 30
HesliE ==
. ¥
metal plastic
T y 10,6 ¢, et \ ,74
max (] N
25 44 b < 73 285
min r_\ 7,0 "
l [ 4 —
e
. 975 o 013
= Max ™ 16 o o
+————— 25min ————> max
- § —P
718’6721 « 12,0 o] 575 |-

11,2 max

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

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm. ' i

max. 0, 85 Nm Mountinghole to have no burrs at either end.

(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

September 1974 I | 1 | 1
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BLX96

RATINGS Limiting values in accordance with the Absolute Maximum System (IEClB4)'

Voltages
Collector -base voltage (open emitter; peak value) VepoMm max. 40 \%
Collector -emitter voltage (RBg = 10 Q; peak value) VoERM max. 40 Vv
Collector -emitter voltage (open base) VCEO max. 27 \%
Emitter -base voltage (open collector) VEBO max. 3,5 VvV
Currents
Collector current (d.c.) Iq max. 0,4
Collector current (peak value) f > 1 MHz Iem max. 1 A
Power dissipation
Total power dissipation up to T}, = 100 °C Prot max. 6,25 W

104 I - 1 L 1728833

D.C. SOAR_Th <100 °C H
Ic Rth mb-h=0,6 °C/WH
' (mA)
103
7
Ptot max (d.c.)
102
-}
10 9
1 10 v V) 10
Temperatures ce (V)
Storage temperature Tstg -65 to +200 °c
Junction temperature ’ Tj max. 200 oC
' THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 15 oc /w
From mounting base to heatsink Rih mb-h = 0,6 °Cc/w

2 ‘ | : ” September 1974



H s1x96

CHARACTERISTICS ‘ - Ty=25 9C unless otherwise specified
Collector cut -off current

Ig =0; Vop = 20 A% IcBO < 100 pA
Breakdown voltages
Collector -base voltage

open emitter; IC =1 mA V(BR)CBO > 40 v
Collector -emitter voltage

Rpg = 10 & IC =5 mA V(BR)CER > 40 \%

open base; IC =5 mA V(BR)CEO > 27 A%
Emitter -base voltage

open collector; Iy = 1 mA V(BR)EBO > 3,5 \%
Saturation v;oltage

I = 200 mA; Iy = 20 mA VeEsat < 0,75 v
D.C. current gain

Ic =200 mA; Vo =20V hpg 30

I = 400 mA; Veg =20V hpg 20 —

S—

Transition frequency

Ic =200 mA; Vcg =20V - Ir 1,2 GHz

Ie = 350mA; Vo =20V fp 1,0 GHz
Collector capacitance at f = 1 MHz

Ig=1=0; V=20V Cc < 10 pF
Feedback capacitance at f = 1 MHz

Ic =10 mA; Vog =20 Vs Ty = 25 °C Cre typ. 3,5 pF
Collector -stud capacitance Ces typ. 2 pF

September 1974 ” 3
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. 7262844
0 TTTTTT F s
typ. values [ 1
- tTj#ZS oc Vcg =20V 20 Ig=le=0
hrg — = c f=1MHz |
i c Tj=25 °C
P (pF)
5V ‘
40 15
10
B N
20 ]
5
— 0 0
= 0 200 IC (mA) 400 10 20 VCB (V) 30
—
3 71615“’
INRANER
FTTET]
p VCE=20V [T
T Tj=25 oC L]
(GHz)
2
- yp
A
1
0
0 100 200 300 Ic (mA) 400
|| September 1974
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“ BLX96

APPLICATION INFORMATION
dim(dB) ) | fyigion (MH2) | Vog (V) | Ig (mA) | Gp (@B) | Po sync (W) *) | Th (°C)

-60 860 25 250 > 6 > 0,5 25
-60 860 25 250 typ. 7 typ. 0,6 25

*) 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 at fyjgion = 860 MHz'

VSWR output<2

—@© 50
7z
BY206
R1
[J R6
R7 R8
1zssvsa.p+v5
List of components: (see also page 6)
Cl =C2 =C10 = 2 to 9 pF film dielectric trimmers
C3 =C4=Cl12-= 100 nF polyester capacitors
C5=C7=C8 = 100 pF feed-through capacitors-
C6 = 2x 2,7 pF in parallel, chip capacitors
C9 = 2 to 18 pF film dielectric trimmer
Cll = 10 pF /40 V solid aluminium electrolytic capacitor
R1=220Q R5 = 470 Q (1 W)
R2 =4,7 kQ R6 = 3 x 22 Q in parallel; (1 W)
R3 =100 @ R7 = 12kQ
R4= 10Q R8= 1kQ

June 1976 5



BLX96 .

APPLICATION INFORMATION (continued)
List of components: (continued)

L1 = stripline (14,8 mm x 4,3 mm)

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

1.3 = 2 turns Cu wire (1 mm); winding pitch 1,5 mm; int. dia. 4,5 mm; leads 2 x 5 mm
L4 = stripline (29,5 mm x 4,3 mm)

L1 and L4 are striplines on adouble Cu-clad print plate with PTFE fibre-glass dielectric (e, = 2,74);
thickness 1,45 mm.

Layout of printed-circuit board for 860 MHz test circuit.

- 92 mm >

35 mm

7266736.1

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.

Layout of printed board bias circuit.

[

76 mm >

72667371

6 September 1978
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7262839

7262835

intermodulation distortion versus output power power gain versus
three-tone test method (visi ier -84dB, "
70 | sound carricr ~7dB, sideband signal - 165}, 10 N_|freduency
zero dB corresponds to peak sync level.
d EEEE Gp \
(dB) Ic=250mA (dB) N 7P
Vg =25V N
65 Th=25°C [ 7,5 NC
f=860 MHz [ N
—-60 5
\\typ
-55 \\ 2,5
\\ |-— IC =250 mA
\\ — Ve =25V
™ — T, =25 °C
_s0 NEEEEEE
0 0,5 1 P, (W) 1,5 250 500 750 1000
f (MHz)

7262838

7262841

input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
3,5 125
T 7
1 xi Ry, -CL
@) i typ @ (&) (pF)
1 1
N ] ¢ I
3 S ~ 7,5 100 typ#Z——10
/ B r
7 1IN ~CL ]
typ N [
Ry,
2,5 - 5 75 Lyp 7,5
/
Xj N
S
2 2,5 50 5
— Lo =250 mA — I =250 mA
— VeE =25V — Vcg =25V
— Th =25 °C — Th =25 °C
s LTI MEEEEEE
250 500 -750 1000 250 500 750 1000
' £ (MHz) f (MHz)
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: BLX97

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-Nmulti-emitter silicontransistor in a capstan envelope It has extremely good inter-
modulation properties and high power gain.

The device is primarily intended for pre-amplifiers in television transmitters and trans-
posers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter; peak value) Vepom max. 40V
Collector -emitter voltage (open base) VecEo max. 27 V
Collector current (peak value) Iom max. 2 A
Junction temperature Tj max. 200 ©oC
Thermal resistance from junction to mounting base R¢h j-mb = 7,5 OC/W
Transition frequency

Ic =400mA; Vog =20V fr > 1,2 GHz
Output power at fyjgjon = 860 MHz *)

Ic =500mA; Vg = 25V Tp = 250C; djm = ~60dB P, sync > 1,0 . W -
Power gain at fyijgion = 860 MHz

Ic =500mA; Vog =25V; T = 250C Gp > 5,5 dB
*) Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, side band

signal -16 dB), zero dB corresponds to peak sync level.

MECHANICAL DATA Dimensions in mm
SOT -48 ' L‘:@ 30
Tesli=s il
e ;
metal plastic
10,6 -
max ' \
25 4, LB g 73 285
min N\ 7,0 "
l . ! Ly —
e
975 | »let-013
=~ max 162 |
25 min max
- § -~
7266722 11% g_;> ’5“,;7]3 -—

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

Torque on nut: min. 0,75 Nm Diameter of clearance hole in heatsink: max.
(7,5 kg cm) 4,17 mm.

max. 0,85 Nm Mountinghole to have no burrs at either end.

(8,5 kg cm) De-burring must leave surface flat; do not

chamfer or countersink either end of hole.

September 1974 1




BLX97 o H |

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

Voltages

Collector -base voltage (open ern_ittef; peak value) VCBOM max. 40 \%
Collector -emitter voltage (Rgg =10 Q;peak value) VCERM max. 40 A\
Collector -emitter vbltage (open base) ‘ VCEO max. © 27 A%
Emitter -base voltage (open collector) VEBO max. 3,5 |V
Currents

Collector current (d.c.) IC max. 0,8
Collector current (peak value) f > 1 MHz ICM max. 2

Power dissipation

Total power dissipation up to Th = 100 °c Ptot max. 12,5 w
104 : R 1 1 l7z\sz|83|2|
D.C. SOARHT <100 og :
Io Rth mb-h=0,6 °C/WH
(mA)
103
A
Ptot max (d.c.)
102
10 )
Temperatures 1 : 10 Veg (V) 10
Storage temperature ’ Tstg =65 to +200  °C
Junction temperature T; max. 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rih j-mb = 7,5  SC/wW
= 0,6 °c/w

From mounting base to heatsink Rth mb-h

2 H ‘ September 1974



BLX97

CHARACTERISTICS

Collector cut~off current

Tj = 25 °C unless otherwise specified

Ig=0;Vep=20V Iepo 200 pA
Breakdown voltages
Collector -base voltage

open emitter; I[c = 2 mA Vr)CBO > 40 Vv
Collector -emitter voltage

RBE = 10 ©; I = 10 mA V(BR)CER > 40 v

.open base; IC =10 mA V(BR)CEO > 27 \%
Emitter -base voltage

open collector; I = 2 mA V(BR)EBO > 3,5 \%
Saturation voltage

IC = 400 mA; IB = 40 mA VCE%at < 0,75 A\
D.C. current gain

Ic =400 mA; Vop =20V hpp > 30

I~ = 800 mA; VCE =20V hgpg > 20 —

—

Transition frequency
" Ig =400 mA; Vo =20V fr 1,2 GHz

Ic =700 mA; Ve =20V fr 1,0 GHz
Collector capacitance at f = 1 MHz

Ig=le=0; Vo =20V Ce < 20 pF
Feedback capacitance at f = 1 MHz

Ig=20mA; Vo =20 V; T, =25 °C Cre typ. 7 pF
Collector -stud capacitance Cecs typ. 2 pF
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BLX97
7262845 . 72628463
60 —TTTTTT T
[ typ. values T -
_Tj=25 oG VCE=2OV__1, 40 Ig=Ile=0
hrg — =t c f=1MHz
T c Tj=25 °C |
p (pF)
NN
40 | 30
\
\
20 [N\
\\
20 Ly
10
0 0
0 400  Ic (mA) 800 0 10 20 VB (V) 30
7262847
,3 TTT1T]
TTTT1
: . Veg =20V
; CE nE
T Tj=25°C L]
(GHz) -
2
- Cyp
P
1
0 : »
0 200 400 600  Ig (mA) 800

!
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Il ~ BLX97

APPLICATION INFORMATION ‘
dim (dB) *) | fvision (MHz) | VCE (V) | I (mA) | Gp (dB) | Po sync (W) *) | Th (°C)

-60 l 860 ' 25 ' 500 | > 5,5' > 1,0 25
-60 860 25 500 | typ. 6,5 typ. 1,1 25

*) 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 at f, = 860 MHz

ision

co VSWR output<2

»—&——,{I"—J—;@Lson
cro5

RS

= Cl cs==
BY208 :
R1
R6
R7 R8 ‘
. —0+V,

72667381

IL

List of components: (see also page 6)

Cl =C2 =C10 = 2 to 9 pF film dielectric trimmers
C3=C4=Cl12= 100 nF polyester capacitors

C5=C7=C8 = 100 pF feed-through capacitors

C6= - . 2x2,7pF in parallel, chip capacitors

c9 = 2 to 18 pF film dielectric trimmer

Cll = 10 pF /40 V solid aluminium electrolytic capacitor

R1 =220 Q R5 =470 Q (1 W)

R2 = 4,7 kQ - R6 =3x22Q in parallel; (1 W)
R3 =100 Q R7 = 12kQ

R4= 10Q R8= 1k

June 1976 v ” 5




BLX97

APPLICATION INFORMATION (continued)
List of components: {continued)

L1 = stripline (14,8 mm x 4,3 mm)

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

L3 = 2 turns Cu wire {1 mm}; winding pitch 1,5 mm; int. dia. 4,5 mm; leads 2 x 5 mm
L4 = stripline (29,5 mm x 4,3 mm) '

L1and L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric (e, = 2,74);
thickness 1,45 mm.

Layout of printed-circuit board for 860 MHz test circuit.

92 mm »>

35 mm

—
7266736.1
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.
Layout of printed board bias circuit. ' '
- 76 mm —>
b
72667371 .
6 September 1978



|

BLX97

7262840

7262834

intermodulation distortion versus output power power gain versus frequency
threestone test thod (vision c; ier -8dB,
~70 so{mfi coa:riir —n;ilB,o sid;ls)]a:lj s?;:jr—mda), 12,5 LTLI L
zero dB corresponds to peak sync level. IC =500 mA
diry EEEEE Gp VCE =25V
(dB) I0=500mA || (dB) Th =25 °C
VCE=25V \
=65 Tp=25°C [ 10 N
£=860 MHz [ N
typ
N
_ 7,5
60 \
£\ typ
-55 A 5
N
-50 2,5
0 1 2 P, (W) 3 250 500 750 1000
f (MHz)
7262837 7762836
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
2,5 40
] T |
Ty Xj RL L —CL
@) @ ) N (PF)
% N |
2 Tj 7,5 30 30
N yp ’ typ
A AN N
N
1,5 p //typ 5+ 20 typ 20
L/ =
X3 “C]_J -l ~
i
|
1 Ll 2,5 10 10
L | Ic =500 mA | 1o =500 mA
— Vep =25V - VCE =25V
L | T}, = 25 °C - T, = 25 oC
05 LT TTT oI TTIIL
250 500 750 1000 250 500 750 1000
f (MHz) f (MHz)
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BLX98

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor assembled in a plastic encapsulated stripline
package all leads of which are isolated from the stud. Excellent d.c. dissipation proper-
ties have been obtained by means of internal emitter-ballasting resistors and gold metal-
lization. Detailed information is presented for application of this device in preamplifiers
for television transposers and transmitters in band IV - V.

Output power at fyigion = 860 MHz *)

Power gain at fyjgion = 860 MHz
Ic =850 mA; Vo = 25 V; Th=70°C

QUICK REFERENCE DATA

Collector-base voltage (open emitter; peak value) VcBOM max. 50 V
Collector-emitter voltage (open base) VCEO max. 27 V
Collector current (peak value). Ic max. 4 A
Junction temperature Tj max. 200 ©°C
Thermal resistance from junction to mounting base Rth j-mb = 55 O9C/W
Transition frequency

Ic=1A; Vg =25V fr typ. 2,5 GHz

Ic =850 mA; VCE = 25 V; Th=70°C;djy = -60dB P, sync > 35 W

Gp > 50 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
SOT-48

e 4
6,5min (4x)

25min (g} \

e

—>| 3,7l<—
-l 975 max ‘e
l—— 25min ——

Dimensions in mm

Ej' ; 147
“3’,107
1,6 max
- -
L plastic
I
~metal
<—8.0 —
12,
R T

—
7266608 max

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

Torque on.nut: min. 0,75 Nm
(7.5 kg cm)

max. 0,85 Nm

(8,5 kg cm)

Diameter of clearance hole in heatsink: max.
4,17 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.

Mazrxch 1976
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BLX98 ” |

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

Voltages
Collector-base voltage (open emitter; peak value)  VepoM
Collector-emitter voltage (open base) VcEO
Emitter-base voltage (open collector) VEBO
Currents
Collector current (d.c.) Ic
Collector current (peak v_alue) f>1 MHz IcMm
Power dissipation
" Total power dissipation at Tp =70 °C Peot
102 72672891
D.C.SOAR Th=70"C
Reh mp-n= 0,6 T/W
I
(A)
10
uprate for 50 °C<T,< 70°C, ]
derate for 70°C<Th<100 T ]
by E’TW/ °C respectively
, PN
Ptot max (d.c.)
101 2
1 10 Vee (V) 10
Temperatures
‘Storage temperature Tstg
Junction temperature Tj
THERMAL RESISTANCE
From junction to mounting base Reh j-mb
From mounting base to heatsink Rth mb-h

max. 50
max. 27
max. 3,5
max. - 2
max. 4
max. 21,5
-65 to +200
max. 200
= 5,5
= 0,6

<

°c
oC

oc/w
Oc/w

.|
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BLX98

CHARACTERISTICS Tj = 25 OC unless otherwise specified

Breakdown voltages

Collector-base voltage

open emitter; Ic = 10 mA V@BR)CBO > 50 v
Collector-emitter voltage .
open base; Ic = 25 mA V(BR)CEO >~ 27 A%
Emitter-base voltage ) .
open collector; Ig = 5 mA V(BR)EBO > 3,5 v
Saturation voltage
Ic = 500 mA; Ig = 100 mA VCEsat < 0,75 v
D.C. current gain .
- > 15
Ic=1A;VCg =25V hFE typ. 40
Transition frequency
Ic=1A;VCE=25V fr typ. 2,5 . GHz
Collector capacitance at f =1 MHz .
o _ typ. 24 pF
Ip=1e=0;Vocp=2
E=le=0;VCcg=25V } Cc < 30 pF
Feedback capacitance at f = 1 MHz
Ic =50 mA; Vg = 25 V; Ty = 25 °C Cre typ. 15 pF
Collectozr-stud capacitance Ces typ. 2 pF

Mazrch 1976 3




BLX98
60 1267288 1287291
typ. vaiues Ie=le=0
Tj=25% f=1MHz
100 Tj=25°C
hee Ce
Veg= (pF)
N [25
40 - { 75
A Lgy
P gt
prt
A
4
50
20
Ltyp
25 = =
N— 0 0 -
— 0 1 Ic (A) 10 20 vegv) 30
7267293
4 Vee=25V
c T;=25°C
T
(GHz)
3
typ
// ™
2 ] =
d
N
1
0
0 05 1 15 2 25 | (a) 3
March 1976



BLX98

APPLICATION INFORMATION
dim (4B) %) | fvision (MHz) | VCE (V) | Ig (mA) | Gp (dB) | Py syne (W) %) | Ty (°C)
-60 860 I 25 | 850 | > 50 > 35 70
-60 860 25 850 | typ. 5.5 typ. 4,0 70

¥) 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 at f;.; ., = 860 MHz

‘ L c8 VSWR output<2
—pzzZ—H——) s0a

L3§ cozf

VSWR input<1l 4 TUT

500 _(©— z
202

ﬁ- c12 .[.

R2$ J
=cu Iy, =7
BY206
R1
RS[] |
R6 R7
: ‘ O +Vs

7267295.2

1L

List of components : (see also page 6)

Cl =C2 =1,4to 5,5 pF film dielectric trimmers (2222 809 09001)

C3 =C4-= 100 nF polyester capacitors

C5 =C6= 1 nF feed-through capacitors

C7 = 5,6 pF ceramic capacitor

C8 = 2 to 18 pF film dielectric trimmer (2222 809 09003)
co9 = 2 to 9 pF film dielectric trimmer (2222 809 09002)
Cl10 = 10 pF /40 V solid aluminium electrolytic capacitor
Cll = 470 nF polyester capacitor

Cl2 = 2 x 3, 3 pF chip capacitors (in parallel)
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BLX98

APPLICATION INFORMATION (continued)
List of components: (continued)

R1=1502 R5 =4 x 12 Q in parallel (4 x 1 W)
R2= 1,8k R6 =1k

R3= 33Q R7 =220  (potentiometer)
R4=220 (1 W)

L1 = stripline (13,6 mm x 6,9 mm)

L2 = micro choke 0,47 uH (cat. no. 4322 057 04770)

L3 = 1 turn Cu wire (1 mm); internal diameter 5,5 mm; leads 2 x 5 mm

L4 = stripline (40,8 mm x 6,9 mm)

L1 and L4 are striplines on a double Cu-clad print plate with PTFE fibre-glass dielectric (e, = 2,74);
thickness 1,45 mm.

Component layout and printed-circuit board for 860 MHz test circuit.

- 96 mm o

o 0
TN & '

\ )

c2h2/ c12 c9

(K] N/

band X ¥
7273501.2

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.

6 September 19781 (



BLX98
-50 7267287.1
typ. values
vCE = 25 V
(d'E) f yision = 860 MHz
. _ 209 o
55 Ty =70 CA1A25°C
/
/
J
7/
-60
0 5 10 P, (W) 15
7272541 7272542
typ. values Ic=850mA typ. vaiues Ic=850mA
Veg=25V T,=70°C Veg =25V T,=70°C
10 10
P, P,
W) dim™ = (wj
~|—52 dB x)
. I Im 75 i =
s i I SR
1 I..n T
—ST p— —'SA?B
-58 :!B —56dB
|
5 T -60dB S+ {58481
=1 —t—].—60dB
25 25
9&00 500 600 700 600 700 800 900
f (MHz) f (MHz)
Measured in a TV band IV circuit. Measured in a TV band V circuit.

Detailed information concerning these circuits, available on request.

*) 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.
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BLX98

7272543

Vee=25V
] Ic=850mA
10 Th=70°C
Gp
(dB) ‘\
\
75 e
\\\
N
5
25
0250 500 750 1000
f (MHz)

7267290.1 7267292 .1
input impedance (series components) load impedance {parallel components)
versus frequency : versus. frequency

typ. values typ. values
V@:ZSV VCE=25V
Ic =850 mA . Ic =850mA
75 15 -10
T ] R|_ CL
X X () R (pF)
(n)
7 C
5 r. 10 —15
N
A ‘\ I
. A\
N }
25 5 < N -20
[ r| ]
0 0 —25
250 500 750 1000 250 500 750 1000
: f (MHz) f.(MHz)
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BLY87A

| V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated mo -
bile, industrial and military transmitters with a supply voltage of 13.5V. The tran-
sistor is resistance stabilized. Every transistor is tested under severe load mis-
match conditions with a supply overvoltage to 16.5 V. It has a 4" capstan envelope

with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R. F. performance up to Tyb = 25°C in an unneutralised common -emitter
class B circuit.

Mode of
operation

Vce f Pg PL
(V) |MHz)| (W) |(W) <A> l(dB)' %) l @ (mA/v>

C.W. ]13.5 175 <1.0| 8 < 0.85] >9| >70 2.8+31.2‘76—]16

c.w. 12.51 175 ltyp.1.01 8 | typ.0.91 ltyp.9 ltyp.70 - -
MECHANICAL DATA Dimensions in mm
SOT -48

dl ; 0,147
e 4 1 o107
6,5 min (&4x)
1,6 max
- .
’_‘ plastic
25min | |
b [~metal
] <80 —»
12,0
RERETY Rane
—»13,7 lam . gg -t
| 975 max i é'lS
— 25 -—
+— 25min —————» 7266608 max
Diameter of clearancehole in heatsink: max.
Torque on nut: min. 7.5 kg cm 4,17 mm. |

(0. 75 Newton metres) Mounting hole to have no burrs at either end.
max. 8.5 kg cm De-burring must leave surface flat; do not

(0. 85 Newton metres) chamfer or countersink either end of hole.

When locking is required, an adhesive instead of a lock washer is preferred.
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" BLYS7A

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

Voltages
Collector -base voltage (open emitter)
peak value VcBoM max. 36 V
Collector -emitter voltage (open base) : VCEO max. 18 Vv
Emitter -base voltage (open collector) VEBO max. 4V
Currents
Collector current (average) ‘ Icav) max. 1.25 A
Collector current (peak value) f > 1 MHz IcM max. 3.75 A
Power dissipation’
Total power dissipation up to T, = 25 oc
f>1MHz Prot max, 17.5 W
7260941 102 726094
N I | - i 3
i —— Vee €165V DC.SOAR Th=25°C HH
[Fshort timey 4/; — f>1MHz B
— 20 foperation \4% T '
— HV.SW.R>3 NG x Ic
— Prot P \Q% (A)
— (W) &, Nt &
%o, 2
G
15 N 10
J5
%
10
normal operation - 1
V.SW.R<3 '
Y
5
0 . 10" :
0 50 100 T,(°C) 150 1 10 Veg V) 102
Temperature
Storage temperature Tstg -30 to+200 ©°C
Operating junction temperature ‘ Tj " max. 200 OC
THERMAL RESISTANCE
From junction to mountitig base Rth j-mb = 9.4 OC/W
From mounting base to heatsink Rth mb-h = 0.6 °c/w
2 || April 1971




BLY87A

CHARACTERISTICS Tj = 25 °C unless otherwise specified

Coilector cut-off current

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

Breakdown voltages

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

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

Emitter -base voltage
open collector, Ig = 1 mA V(BR)EBO = 4 v

Transient energy
L =25 mH; £ =50 Hz

open base E > 0.5 mWs
~VBE=1.5V; RBE=33Q E > 0.5 mWs
D.C. current gain
Ic =500 mA; Vg =5V hpE > 5
Transition frequency
Ic=500mA; VcE =10V fr typ. 700 MHz
Collector capacitance at f = 1 MHz ‘
I _ typ. 15 pF
IE =1g =0 VCB =15V Ce - 20 pF
Feedback capacitance at f = 1 MHz
Ic =100 mA; Ve =15V Cre typ. 11 pF
Collector -stud capacitance Ces typ. 2 pF
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1000 726094,
‘fT
{MHz) Veg=10V
750
- typ | TN
// nly
N
~
500
250
0
0 05 1 15 2 25 IclA) 3
30, zeome
\ IE=IQ=° ]
Ce \ f=1MHz
(pF)
20
typ
10
0
0 10 Veg (V) 20
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BLY87A

APPLICATION INFORMATION
R.F. performance in c.w. operation (unneutralised common-emitter classB circuit)

f = 175 MHz; Tp up to 25°C

Voo(V) | Pg(W) | PLOW) | IC(A) | Gp(dB) | n(% | 7@ | YL(mA/V)

13.5 < 1.0 ‘ 8 < O.85i >9 > 70 ( 2.8+ j1.2 ‘ 76 —-j16

12.5 typ.1.0 8 typ. 0.91 1 typ.9 | typ.70 - -
Test circuit Y

—’I L& cé
—  BLYSTA —1?_509
Cc1 wu z .
500 H_J'Y'YY\_ u
c7;£
e LZE
’-—:ll:CA
e " D
LS
7260945 CST E -O+Vee

Cl = 2.5 to 20 pF film dielectric trimmer (code number 2222 809 07004)
C2 = C6= C7= 4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3 = 47 pF ceramic
C4 = 100 pF ceramic
C5 = 150 nF polyester
Ll= 0.5turn enamelled Cuwire (1. 5mm); int. diam. 6 mm; leads 2x 10 mm
L2=15-= ferroxcube choke (code number 4312 020 36640)
L3 = 2.5 turns closely wound enamelled Cu wire (1,5 mm); int, diam. 6 mm;

leads 2x 10 mm

L4 = 4.5 turns enamelled Cuwire (1.5mm); int. diam. 6 mm; leads 2x 10 mm ‘

R =10Q carbon

Component lay-out for 175 MHz test circuit see page 6

oy 175 | N




BLY87A

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

i 105! nm

) -

I

7260944

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth. Earth- connections

are made by means of hollow rivets.

| I December 1973



” BLY87A

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. and r.f.

7260937

. 7268940

’r i i i power gain versus frequency
f=175MHz (class B operation)
10 M r,=25°¢ 2 [TTT1
P [ oo page? A % I Vee - 18,5 VI
(W) A typ—+— (dB) ‘\ Pp = 8 W L
/’ \ Tmb = 25 °C |
7.5 Ve T 135VI7 A 15 typ. values [
// A
V.4
(/ 125V
N
5 10
[/
Y4
1/ A
/
25 5
0 0 =
0 0.5 1 Pg(W) 15 0 100 200 300
f (MHz)
7268941 7268942
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
10 (class B operation) 25 (class B operation)
Ty ERE po
iy Ry (R B Cr. ]
= (<2) Va
(@ [ \ 1A
y
51\ &+ 20 A1/ -50
i .
- /,/ CL
(
T (PF)
// ! / G el
0 e 15 f NC - -}(‘)0
P4 -CL K] Ry,
34
..xl.’/ 7
-5 - Voo = 13,5 Vi 10 (HVec =135V, -150
P; =8 W —— Py =8 W
L o L o
Tmb = 25 “C - Tmb = 25 °C
typ. values [ —typ. values
10 [TT171 s LTI
100 200 300 0 100 200 300
f (MHz) f (MHz)
7
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BLY87A

7260942 7260838

RF SOAR RE SOAR
10 10
PLm)rn PLmam
w) w)
V.S.W.R= < VSWR=10 V.S.W.R:z v ks 5
7.5 P~ 7.5 = ™70
50 50
.
5 5
25 25}
! Ps B P 7
0 u [ 12_["Snom u 0 12 1.4 |Psnom™ 1|
10 1 12 Ve 10 1 12 - Vg
’ Vecnom Vecnom

Conditions for R.F, SOAR:

f = 175 MHz P =P.atV,~=V
= 0 Snom S G CCnom
Ty = 70°C Rih mb-h = 0-6 g/W

Vacnom™ 12-5 0r 13.5 V see also page 5

and V.S.W.R. =1

The transistor has been developed for use with unstabilized supply voltages. Asthe
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 (PS/PSnom) increases
linearly with supply overvoltage ratio.

The right hand graph showsthe derating factor tobe applied whenthe drive (PS/PSnom)
increases as the square of the supply overvoltage ratio (Voa/Vocnom) - ‘
Depending on the operating conditions, the appropriate derating factor may lie in the
region between the linear and the square -law functions.
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BLY87C

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"' capstan envelope with a ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 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 8 > 120 | > 60 | 22+j04 96 — j28
c.W. 12,5 175 8 typ. 11,6 typ. 65 - -
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-120. ' '
'
-
1 ; [on
8min (4x) 1,6 max
‘ 8-32UNC ™ ceramic
c o _TS\ | —
7 N Y BN
28 (N 84  o—r. | .
26 AT max iy |
\ /,
NS b v A
865 BeO
29 ~*min " ’ metal
L4 e r%c’:?x_b L;—
59 | 1 4
™ 55 I : lmin
-+l 98max le «— 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 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 em) countersink either end of hole.

When locking is required an adhesive is preferred insteaa 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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BLY87C

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-emitter voitage (Vgg = 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. 156 A
Collector current (peak value); f > 1 MHz Ilecm max. 40 A
R.F. power dissipation (f > 1 MHz); Ty, = 25 OC. Prt max. 20 w

7277722 ' 30 . 7277723

15 \ Prf

\ \ w)
Ic ™
) : '\ i S

\ 20 P
\ Tmb=25oC T %,.
\ ; %{i
<O X0
1 \\ P h//oc‘_;\
\ N
. 10 ™
Th=70°C Nl
|
N\
N
0,5 0
5 10 15 Veg (V) 20 0 50 T,(°%c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F.powerdissipation; Vo< 16,5 V;
> 1 MHz.

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

Storage temperature A Tstg —65 to + 150 °C
Operating junction temperature Tj max. 200 °C

THERMAL RESISTANCE (dissipation = 8 W; Trp = 73,5 9C, i.e. Tp, = 70 °C)

From junction to mounting base (d.c. dissipation) Rth j-mb(dc) = 10,7 oC/W
From junction to mounting base (r.f. dissipation) Rth jmbirf) = 86 oc/w
From mounting base to heatsink Rth mb-h- = = 0,45 oc/w
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V.H.F. power transistor

BLYS87C

CHARACTERISTICS

Tj =2590C

Collector-emnitter breakdown voltage
VBe =0;lc=5mA

Collector-emitter breakdown voltage
open base; I = 256 mA

Emitter-base breakdown voltage
open collector; |g = 1 mA

Collector cut-off current
VBe=0;Vcg=18V
Second breakdown energy; L = 25 mH; f = 50 Hz
open base
R =10
D.C. current gain *
Ic=0,75A;Vpog =5V
Collector-emitter saturation voltage *
Ic=2A;13=04A
Transition frequency at f = 100 MHz *
~lg=0,75A;Vcg=135V
—lg=2A;Vep=135V
Collector capacitance at f = 1 MHz
lg=1eg=0;Vpeg=135V
Feedback capacitance at f = 1 MHz
lc=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

hFE

VCEsat

typ.

typ.

typ.
typ.

typ.

typ.
typ.

36 V

18 Vv

0,5 mJ
0,5 mJ

40
10 to 100

0,85 Vv

950 MHz
850 MHz

16,5 pF

12 pF
2 pF
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BLY87C

7277724 7277725
100 40
Cc
h Cc
FE {pF)
75 30
. A
N
N
\tvp
= 2
50 [ Vee 0
/ NN 135V
N
] "5V
25 10
0 0
0 1 2 Ic A) 3 0‘ 5 10 Veg (V) 15
Fig. 4 Typical values; Tj =25 6C. Fig.5 lg=1lg=0;f=1MHz; Ti =25 0C,
1000 7277732
e
Ve B
fr ~L
/ ™ Vv
(MHz) 7 \\\\ CB~
N 13,5V
N
10V
500
0 .
0 1 2 ~Ig (A) 3

Fig. 8 Typical values; f = 100 MHz; Tj = 25 °C.
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V.H.F. power transistor : BLY87C

APPLICATION INFORMATION
R.F. performance in c.w. operation {unneutralized common-emitter class-B circuit)
Th=259°C

£ (MHz) | Veg (V) IPL(W) l Ps W)  Gp (dB) | Ic(A)  n (%) ] 7 () |VE(mA/V)
175 13,5 8 <05 > 120 | <099 > 60 22+j04 96 — j28
175 12,5 8 - typ. 11,5 — typ. 65 - -
/f L5 L7 C6
50Q
500 c7

7277760
*Vee

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 = b 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 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 = 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 Q carbon resistor
R2 = 4,7 & carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLY87C

150 -

7278436

7278437
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.

May 1978



V.H.F. power transistor ’ | BLYS87C

7277726 . 7277727
T T 7 30 80

"0 - Gp

Rt (dB) (%)
w) | —Th =26 °C i

e
7,5 iR AV 20 60

N
70 OC ~—P

=
N
T
4
A
44

40

A

10 ™ ~

71/

2,5

0 0 20
0 0,5 1 Pg (W) 15 25 75 PL (W) 12,5

Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 175 MHz;
—— V=138V, ———Vgg=125V. ——Veg=135V;———Vgg=125V.
7277728

9 \ 6 Fig. 11 R.F. SOAR (short-time operation
p \‘ \ during mismatch); f = 175 MHz; Ty, = 70 ©C;
Lnom W\ Rth mb-h = 045 °C/W; VeEnom = 13,5 V or

(W) -h = r
VSWR =1 \ -~ 12,5V; Ps =Pgnom at VCEnom and VSWR = 1.

Note to Fig. 11:

\ The transistor has been developed for use with
Y\ \ - unstabilized supply voltages. As the output
Y10 power and drive power increase with the supply

\ \ voltage, the nominal output power must be
8 Y N\ derated in accordance with the graph for safe
N\ 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
\l 1 ratio with VSWR as parameter.

50 The graph applies to the situation in which the

Pg drive (Pg/Pgnom) increases linearly with supply
over-voltage ratio.

A
P

N

=]
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BLY87C

7277729 7277730

10 15 oy 0
r; = {
i R :
Xj L . Ry CL
(S i (&) =g (pF)
| s =
1 X _——
5 e 10 -50
/'
fi-
Y 7
4
V .
0 5 | -100
4
L x;
N
-5 0 —-150
0 200 f(MHz) 400 0 . 200 f(MHz) 400
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components).
20 7277731
Gp Conditions for Figs 12, 13 and 14:
@) D Typical values; Vog = 13,6 V; P =8 W;
Th=250C.
\
15 \ OPERATING NOTE
A Below 100 MHz a base-emitter resistor of 10 Q
is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
N
N
10
N
5
0 200  ¢(mHz) 400
Fig. 14.
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BLY8SA

V.H.F. POWER TRANSISTOR

N-P-N epitaxial planar transistor intended for use in class A, B and C operated mo-
bile, industrial and military transmitters with a supply voltage of 13.5V, The tran-
sistor is resistance stabilized. Every transistor is tested under severe load mis-
match conditions with a supply overvoltage to 16,5 V. It has a vl capstan envelope

with a moulded cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

Mode of |VcC n Zi YL,
operation | (V) [(MHz) (W) (W) (A) (dB) %) ()] (mA/V)
c.w. |13.5‘ 175 | < 2.65 ‘ < L7 >7.5| > 65[ 2.3+j2.2l128-—-j4.4
c.w. 12.51 175 ityp.2.65| 15 |typ. 1.851 typ.7.5 | typ. 65 - -
MECHANICAL DATA ‘ Dimensions in mm
SOT -48
[ O o
6,5 min (4x) 1,6 max
@
. plastic
[4
25min (@) l I
b [~metal
<80
12,0
R 4—”, —
- 39, -
i 975 max |le 5,75 |
——————— 25 min — > 7266608 max
Diameter of clearance hole in heatsink: max.
Torque on nut: min, 7.5 kg cm 4.17 mm.
(0. 75 Newton metres) Mounting hole to have no burrs at either end.
max. 8.5 kg cm De -burring must leave surface flat; do not
(0. 85 Newton metres) chamfer or countersink either end of hole.

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

RATINGS Limiting valuesin accordance 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 (peak value) f > 1 MHz

Power dissipation

Total power dissipation up to T, =25 °c
f> 1 MHz

7260959
I I
Ve $165V
40 i 4; f>1MHz
| short timeMN %/
e operation \\"v(
(m [ V.SW.R>3 \‘vxo
&1 Ne
30 N, !
\\/‘.‘9‘
N \0-6‘,%‘ .
C
20
normal operation
V.S.W.R<3
10
0
0 50 100 T,(°C) 150
Temperature

Storaigé temperature
Operating junction temperature
THERMAL RESISTANCE

From junction to mounting base

From mounting base to heatsink

VCcBOM max. 36 VvV
VQEQ max. 18 A%
VEBO max. 4 vV
Icav) max. 2.5 A
IcMm max. 7.5 A
Ptot max. 32 w
2 7260956
"5 s0AR EFEH
Th=25°C I
Ic
(A)
10
1 \
\
10!
1 0 Vee (V) 10?

Tstg -30to +200 ©C
Tj max. 200 °C
Rthjmb = 4,9 oCc/w
Rmb-h = 0.6 °c/w
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BLY8SA

CHARACTERISTICS Ty =25°C unless otherwise specified
Collector cut-off current
IB=0; Vo =14V Icko < 10 mA
Breakdown iloltages
Collector -base voltage ‘
open emitter, Ic = 3 mA V(BR)CBO > 36 V
Collector -emitter voltage
open base, Ic = 25 mA V(BR)CEO > 18 V-
Emitter -base voltage )
open collector; Ig = 3 mA V(BR)EBO > 4V
Transient energy
L =25 mH; f =50 Hz
open base
> 2.0 mWs
-Vge=1.5V; RRE=33Q B - 4.5 mWs
D.C. current gain E
I = 500 mA; VCE =5 V hFE > 5 —
Transition frequency
Ic=1A;Vcg =10V fT typ. 700 MHz
Collector capacitance at { = 1 MHz
A _ typ. 34 pF
IE =le = 0; VCB = 15V Ce < 40 pF
Feedback capacitance at f = 1 MHz
Ic =100 mA; VCE = 15V Cre typ. 25 pF
Collector -stud capacitance Ces typ. - 2 pF
April 1971 . 3




BLY8S8A

1000 7260960
fr
{MHz) Ve =10V
750
L~ typ
- i~
500
250
p—— 0
m— 0 1 3 4 5 Ic(A) 6
—
—
—
75 7260955
IE=Ie=0 ||
Ce £=1MHz
(pF)
50
typ
N
25
0
0 0 Vea(V) 20
4 April 1971



BLY8SSA

APPLICATION INFORMATION .
R.F.performance in c.,w.operation (unneutralised common -emitter class B circuit)

f = 175 MHz; Tmb up to 25 °C

Voc(V) | Ps(W) | PLOW) | Ic(A) | Gp@®) | (B | B [YmA/v)
13.5 ‘ <2.65| 15 l <1.71] > 7.5 >65‘2.3+j2.2l128—j4.4

12.5 typ. 2. 65 15 typ.1.85 | typ.7.5 | typ.65 - -
Test circuit Y
= s
—€0) son
C1
500_@%"\—1 L
=

T

R ﬂ

cs LS

7260961 T E O +Vee
Cl= 2.5 to0 20 pF film dielectric trimmer (code number 2222 809 07004) -
C2=C6=C7= 410 40 pF film dielectric trimmer (code number 2222 809 07008)
C3= 47 pF- ceramic
C4= 100 pF ceramic
C5= ‘ 150 nF polyester
Ll1= 0.5 turn enamelled Cu wire (1.5mm); int. diam. 6 mm;leads 2x 10 mm
L2=L5= ferroxcube choke (code number 4312 020 36640)
L3= 2.5 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 6 mm;
leads 2x 10mm -

L4= 2.5 turns enamelled Cuwire (1.5 mm); int.diam. 6 mm;leads2x 10 mm

R = 10Q carbon

Component lay-out for 175 MHz test circuit see page 6.
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BLYSSA

APPLICATION INFORMATION  (continued)

Component lay-out and printed circuit board for 175 MHz test circut.

- 106mm

S5mm

7260944

7267868

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

6 December 1973



BLY8SA

OPERATING NOTE Below 50 MHz a base-emitter resistor of 10 Q is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.

30 - 7260954 7268943
I ‘ power gain versus frequency
£=175MHz 20 (class B operation) )
P The25°C. 1] 1 [TT11
(WL) see page 5 Gp \ Vee = 13,5 V|
' (dB) \ PL=15W [
. Tmb = 25 °C
20 15 typ. values |
typ
A typ
Vec= 135V L7 \
/
2 ‘A 10
125v
10 /9 . i N
' // -~
//’ 5
/l
Y 0
0 2.5 Ps (W) 5 0 100 200 300
f (MHz)
7268964 7268945
input impedance (series com- load impedance (par.components)
‘ponents) versus frequency versus freq. (class B operation)
5 (class B operation) 20 P e
5l r l A i
i j-rj t Ry, Y
N X @ £
Q) /ﬁ
2,5 A 15 -50
Ty [ bt
/’ B f CL
: R
/ | N (pF
), \ l {\p= )
0 10 ’I . ~100
Vi -
/ RL
[ |
-2,5 | Ve = 13,5 v 5 ’,’ Vo = 13,5 V- ~150
7 PL=15W [ } PL=15W
iy Tmb = 25 °C [ Tmb = 25 °C
! typ. values [ —I typ. values
_5 L [ 1111 0 CL HEEN
0 100 200 300 0 100 200 300
f (MHz) f (MHz)
May 1974 ) 7




BLY8S8SA

716022“__ . 260957
R.F. SOAR ] RF. SOAR
20 20
PLnom . PLnom
(W) (W)
V.S.W.R.:= V.S.W.R.= 5
S, 1 /o
15 VR 15
#T? R‘“ 70 {’} .&-,0
5
10 10
S 5
gy ' . L
0 11 1,2 |' Snom ] 0 12 14 | Snom
10 1 12 Ve 10 1 12 Ve
VCCnom VCCnom
Conditions for R,F, SOAR:
f = 175 MHz P P atVv and V.S.W.R, =
_ o Snom 9 VcCnom
T, = 70 °C Rth mb-h 0 6

Vecnom™ 12.5 or 13.5V see also 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 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 (PS/PSn ) increases
linearly with supply overvoltage ratio.

The right hand graph shows the derating factor tobe applied when the drive (Ps/PSnom)
increases as the square of the supply overvoltage ratio (VCC/V CCnom’*

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

8 ‘ April 1971



BLY88C

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 13,56 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" capstan envelope with a ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 9C in an unneutralized common-emitter class-B circuit

mode of operation | Vcp f PL G n Z YL
\ MHz W dg % Q mA/V
c.w. 13,5 175 15 l > 380|> 60| 23+j22| 130—j4,4
c.w. 12,6 175 15 | typ. 7,6 | typ. 67 - -

MECHANICAL DATA
Fig. 1 SOT-120.

3 e

NN
o W
7N
&i’/’] \

59 ||
™ 55

—i 98max e

- 28
26

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

max. 0,856 Nm
(8,56 kg cm)

Dimensions in mm

Wt
T <014

i
1,6 max
8-32UNC ™ ceramic
| _—
L -
84 g L .
max I
v Pl
L_8,65 BeO
|28 min | t metai
26 | L

min

+— 11,8 —»17,0 max [«

72698811

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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BLY88C

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) Vcgeo max. 18V
Emitter-base voltage (open collector) VEBO  max. 4V
Collector current (average) : Ic(ay) max. 3 A
Collector current (peak value); f > 1 MHz lem max. 8 A
R.F. power dissipation {f > 1 MHz); T, =26 °C Pet max. 36 W
Storage temperature Tstg -65to +150 °C
Operating junction temperature ' T; max. 200 °C
35 7277733 60 7277734
'c Prf
A (W)
(A) \ »
\%,
25 S 40
\ YA RN i -
5\\4— o \l]\ -
NG, N
ol 1Y e
o TN\ ¥05
A \ =T T W/OC
\ Nl s ™
15 : 20 a N ZONRY
\ , i
=
AN
0,5 0—=
o 10 yee(v) 20 0 50 T1,(°c) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; VCE <16,5V;
> 1 MHz.

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

THERMAL RESISTANCE (dissipation = 15 W; Tryp = 77 ©C, i.e. T = 70 °C)

From junction to mounting base (d.c. dissipation) Rthj-mb(dc) =6.55 °C/W
From junction to mounting base (r.f. dissipation) Rthj-mb(rf) =495 °C/W
From mounting base to heatsink Rth mb-h =045 OC/W
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V.H.F. power transistor

BLY88C

CHARACTERISTICS

T=25 ocC
Collector-emitter breakdown voltage

VBe=0;1c=10mA V(BR)CES
Collector-emitter breakdown voltage

open base; I = 50 mA V{BR)CEO
Emitter-base breakdown voltage

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

VBe=0;Vge=18V IcES
Second breakdown energy; L = 26 mH; =50 Hz

open base Esgo

Rge=10Q EsBR
D.C. current gain* .

Ic=15A; V=56V hgg
Collector-emitter saturation voltage™

Ic=45A;Ig=09A VCEsat
Transition frequency at f = 100 MHz*

-lg=15A;Vcp=135V fr

-lg=45A;Veg=13,6V fr
Collector capacitance at f = 1 MHz

lIg=1g=0;Vgg=13,6V Ce
Feedback capacitance at f = 1 MHz

iIc=200mA; Vcg=13,5V Cre
Collector-stud capacitance Ces

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

> 25 ml
> 25 m

typ. 40
10 to 100

typ. 1,0 V

typ. 850 MHz
typ. 800 MHz

typ. 32 pF

typ. 23 pF
typ. 2 pF
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BLY88C

60 ——— 7277735 150 7277736
Vee=
Lt 135V
> Cc
hre
p. (pF)
4
5V
40 - 100 -
4
\
20 50
typ
T
——
o— 0 0
— 0 25 oA B 0 0 vegv) 20
t— Fig. 4 Typical values; Tj =269C, Fig. 5 l[g=1g=0;f=1 MHz; Tj=25 ocC.
1000 7277737
V,
¢ ] CcB
T - 13,5
(MHz) ™10V
/
/
500 _F
T
0 -
0 2 4 —Ig (A) 6
Fig. 6 Typical values; f = 100 MHz; Tj =25 0C,
4 May 1978



V.H.F. power transistor BLY88C

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

£ (MHiz) l Vee (V) ' PL (W) ‘ PSW)  Gp (dB)I\c(A) n6 | @ , YL (mAV)
175 13,56 15 <24 > 80(<1,8 > 60{23+j22 130-j4,4
175 12,5 15 - typ. 7,5 — typ. 67 - -
L7 Ccé
asas H—4—o 500
Cc7
500 L6
72
C5 Rra

7217760
*Vee

4

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=4to 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
L.8 = Ferroxcube choke coil (cat. no. 4312 020 36640}

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 £ carbon resistor
R2 =4,7 £ carbon resistor

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

-
>
i
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BLY88C

150

7278436

7278437

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

l/Jl BLY88C

7277738
M -
Th=
v h
20 A LT, o0
P ‘
P
L
/4
w) /171 70°¢
15 "R/
10
T
5
0
2
0 5 5 Pg (wy 75
Fig. 9 Typical values; f= 175 MHz;
Veg =135 V; ———— Vop= 12,5 V.
7277740
-
v VSWR =+
16 4.5
\
Pl nom \ 5
(w) A\ [\
(VSWR = 1) \
WYY
15 \ \
\
\
\
14 N
10
N
\
13 \ N 2p
AN
T
507 Ps
| PS
12 { nom
1 11 12 Vce
VCEnom

7277739
Il
100Gy
T
— =] e Th=25°C
"
Gp \\\ N
(dB) N
¥
, 70 °C ~
5 100
- Th=25°C
X n
L
me——— ===-=-=:§“Tl‘1(’{’)
—l7o°c 50
0 0
5 10 15 PLW) 20

Fig. 10 Typical values; f = 175 MHz;
—— Veg=135V; ———Vgg=125V.

Fig. 11 R.F. SOAR (short-time operation during
mismatch); f = 175 MHz; T\, = 70 °C;

Rth mb-h = 045 °C/W; VcERom = 13,6 V 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
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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BLY88C

7268944.1 7268945.1
T
!
il ] R Y
xi [ " Xj L /
()
() \ P
2,5 15 -50
N 71
,/ R CL
W
(pF)
/ b
0 4 T | -100
/ 1 R
]
-25 L 5 | I’ -150
I T
- x;
Il ’
C
— =5 I - 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 N Conditions for Fiigs 12, 13 and 14:
Gp Typical values: Vg = 13,6 V; P =16 W;
(dB) \ . ' Th=25°C.
15 OPERATING NOTE )
Below 50 MHz a base-emitter resistor of 10 Q is
recommended to avoid oscillation. This resistor
L must be effective for r.f. only.
10
\\
5
o]
0 100 200 300
f (MHz) -
Fig. 14.
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BLY89A

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 13,5 V. The transistor is resistance stabilized. Every
transistor is tested under severe load mismatch conditions with a supply over-voltage to 16,5 V. It has
a %'’ capstan envelope with a moulded cap. All leads are isolated from the stud.

OUICK REFERENCE DATA

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

mode of operation | V¢E f Ps | PL Ic | Gp | = zj YL
\Y% MHz W W A dB % Q mA/V
c.w. | 13,5 l 175 l<6,25 i 25 | <2,64 I >6 I >70 ' 1,6 +j1,4 | 213 +j5,5
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-56. —
v
— 5.1
e K [ 49 0,147
76 min (46x) . ; 1007
v }
- i 10-32UNF +— — —H ﬂJr L B -—
[ '
1,98 max—»| |«
gl e
27
max 7260000.4 |—— :?)3 - r?)’ZJSx -
When locking is required an adhesive is preferred instead of a lock washer.
Torque on nut: min. 1,56 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



BLYS89A

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

Voltages
Collector -base voltage (open emitter)
peak value VcBOM max. 36 V
Collector -emitter voltage (open base) VcEO max. 18V
Emitter -base voltage (open collector) VEBO max. 4 Vv
Currents .
~Collector current (average) IC( AV) max. 5 A
Collector current (peak value) f > 1 MHz IcMm max. 10 A
Power dissipation
Total power dissipation up to Tpph = 25 °C
f>1MHz Ptot max. 70 W
7260081 7260090
H D.C.SOAR [Tmp=25°C]
Ic
Vee=165V
100 £> 1Mz [T ] “
Ptot
(W) - 6
T 5
7 ':pz:atime_;/‘“/‘:s
[ V.SWR.>3 § *o PR
Bl AN \
7 Y
(’\‘/e ¥
NS 3 _
50 2; \
‘X
Ny
2
]
25 ggrr‘:ltion
V.SW.R<3
0 ’ 1
(] 50 100 T,(°C) 150 5 6 7 8 910 Ve (V) 20
Temperature )
Storage temperature Tstg -30 to +200 °C
Operating junction temperature Tj max. 200 °©C
THERMAL RESISTANCE
From junction to mounting base Rth j=-mb = 2.5 9¢c/w
From mounting base to heatsink Rthmb-h = 0.3 °c/w

2 |l “ March 1971



BLY8S89A

CHARACTERISTICS

Breakdown voltages

Collector -base voltage
open emitter, IC = 50 mA

Collector -emitter voltage
open base, I = 50 mA

Emitter -base voltage
open collector; Ig = 10 mA

Transient energy
L =25 mH; f =50 Hz
open base
-VBE=1.5V; Rgp =33Q

D.C. current gain

Ic=1A;VCE=5V

Transition frequency

Ic=4A; Ve =10V

Collector capacitance at f = 1 MHz
I =1e=0; Vcp=15V

Feedback capacitance at f = 1 MHz
I =100 mA; Vap =15V

Collector -stud capacitance

V(BR)CBO
V(BR)CEO

V(BR)EBO

=

hrE

fT

> 36
> 18
> 4
> 8
> 8
typ. 50
10 to 120
typ. 650
typ. 65
< 90
typ. 41
typ. 2

Tj = 25 °C unless otherwise specified

mWs
mWs

MHz

pF
pF

pF

pF

March 1971




BLY89A

1000

0004
fr
(MHz) Veg=10V
750
t
/ yp ~
‘500 f
/ N
N
250
0
0 25 75 10 125 Ic (A} 15
300 ZGOCL
: Te=I.°0
Ce f=1MHzf—
(pF)
200
100
typ
.
1]
10 Veg (V) 20

'S

March 1971



“ BLY89A

APPLICATION INFORMATION
R. F. performance in c.w. operation (unneutralised common -emitter class B circuit)

vee = 13.5 V; Typ up to 25°C

fMHz) | Ps (W) lPL W) | o ® | Gp(dB) | (B | 51(9) |?L(mA/V)
175 | <6.25 | 25 | <264 | >6 | >70 | 1.6+1.4 |213+j5.5

VT’H 5 Cr

Test circuit

500

500

7260524

|
|
|
i
I
|
|
|
|
|
|
i

+Vee
ci1-= 4 to 44 pF film dielectric trimmer (code number 2222 809 07008) ]
C2 = 2 to 22 pF film dielectric trimmer (code number 2222 809 07004) _.-__"
C3=C4-= 47 pF ceramic —
C5 = 100 pF ceramic
Cé6 = 150 nF polyester
C7 = 4 to 104 pF film dielectric trimmer (code number 2222 809 07015)
C8 = 4 to 64 pF film dielectric trimmer (code number 2222 809 07011)
Ll= 0.5 turn enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm
L2 = L3 = ferroxcube choke (code number 4312 020 36640) )
14 = 3.5 turns closely wound enamelled Cu wire (1.5 mm); int.diam. 6 mm;
leads 2x6 mm

L5 = 1 turn enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm
R1 =10 2 carbon
Component lay -out for 175 MHz see page 6.

May 1974 H ” 5 |




BLYS9A

APPLICATION INFORMATION (continued)

Component lay -out and printed circuit board for 175 MHz test circuit.

+Vee

7260525

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass

board, the other side being fully metallised to serve as earth. Earth connections
are made by means of hollow rivets.

6 ' . ! December 1973



BLY89A

7260(_)9_2_
£=175MHz
Ve =135V
401 g =25
P see circuit above| 7L
L 7
(w) t
typ
30
/
A
/
/
20 1100
i
] | [
0) e e e
(°/r_ e 7
[
10 |5
/
/
0
0 5 10 Ps (W] 15

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 withthe graphs on page§. for safe operation at
supply voltages other than the nominal. The graphs show the allowable output pow-
er under nominal conditions, as a function of the supply overvoltage ratio, with
V.S.W.R. as parameter

The upper graph applies to the situation in which the drive (Pg/Pg, 1) increases
linearly with supply overvoltage ratio.

The lower graph shows the derating factor to be applied when the drive (Pg/Psnom)
increases as the square of the supply overvoltage ratio (Voo/Vecnom)-

Depending onthe operating conditions, the appropriate derating factor maylie in the
region between the linear and the square-law functions.

March 1971 . | | 7




BLY89A

Hiki

35 : . 7260096
R.FE SOAR ) £2175 MHz -
‘ Th=70°C
Rehmb-h=0.3°C/W
Plrom VeCnom=13.5V
(W) ] Psnom=Ps at Vcc=135V and V.SW.R=1
V.S.W.R=1 see page 5 _
' V.SWR=
~ 10
N~ L
2V
25
Ps
15 1.1 1.2 Psm 13
10 11 1.2 Vee 13
VCCnom
35 7260095
R.F SOAR . £2175MHzZ e
) T,=70°C
Rihmb-h=0.3°CIW
P'Lnom Vecnom=13.5V
(W) Psnom=Ps at Vec =135V and V.SW.R=1
V.S.W.R=1 see lque 5
= o
~ T 75 R
™~ 70
-
25 -y -
~0.
-
- Ps ‘
15, 1.2 P Psnom 16
10 . ‘ M 12 Vec 13
VCCnom

8 ‘ ‘ March 1971



BLY89A

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

avoid oscillation.

This resistor must be effective for both'd.c. and r.f.

7267567

power gain versus frequency
(class B operation)
20
LTI
Gp \ \ Voo =13,5V |
(dB) Pp =25W —
\ Tmbh =25 °C
15 \ typ. values [
\
A
N
10 N
\\
AN
N
5
0 _—
0 100 200 300
f (MHz)

7267569 7267568
input impedance (series com- load impedance (parallel com -
ponents) versus frequency ponents) versus frequency

5| (class B operation) 10 | (class B operation)
T,
i T
y R, [T IITT] o]
1 (Q) VCC = 13,5 A% .
() P =25W (PF) |
2,5 T Xi 7.5 Tmh=25°C 250
N pd Li \ t}lip. values
R
’ \ - c
0 / 5 N L 0-
/ NN -
)4 : Ry,
/
/ - /
-2,5 Vee=13,5V 2,5 f -250
i PL=25W | 1
1 Tmb =25 °C 1
typ. values [ ——-(I‘L!
. [T11] o L1
0 100 ‘200 . 300 0 100 200 300
£ (MHz) £ (MHz)
December 1973 9






BLY89C

V.H.F. 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 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"" capstan envelope with a ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

mode of operation Vee f Py Gp n zj YL
\Y MHz w dB "% 2 mA/V
cw. | 135 | 175 | 25 | >6 | >70 | 16+j14 | 210+j55
MECHANICAL DATA ) Dimensions in mm
SOT-120
'
Iy 315 -
e . |04
8min (4x) 1,6 max
8-32UNC ™™ | ceramic
}
c i I ]
28 8,L 15'— - -~
26 max oy |
1
b ’ LI u
865 BeO
|28 ‘_min—> ‘ metal
¥ 25 _, L_
max
el
)y min
— 98max - +— 11,8 ——>{7,0 max =
- 28
il 26 T 7269881.1
Diameter of clearance hole in heatsink:
Torque on nut: min 0,75 Nm 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
(8,5 kg cm) 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.

May 1977




BLY89C

RATINGS

Limiting values in accordance with the Absolute Maximdm System (1EC134)

Voltages

Collector-emitter voltage (Vgg = 0)
peak value

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

Currents
Collector current {average)
Collector current {peak value); f > 1 MHz

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

7277106
Ic [D.C. SOAR
(A)
7
6
N
5 —IN\ \ A
N | [%:
4 < 3y
A\
, \Q\
3 \)0
]
AN
2 \\
1

5 6 7 8910 vy (v) 20

VCESM max 36 V

VcEO max 18 VvV
VEBO max 4V
Ic(AV) max 6 A
lem max 12 A
Prf max 73 W
80 7277107.1
N
N
Prg
(W) 1
N
60 N N
N
N
A TEAN -
W%
. N \‘6’0
NG
No
40 n % N
LR 61 ]
- /b’@é T\%:
NG A
' “i@/Ef
N, C
N
20
0 56 T1,(°c) 100

R.F. power dissipation; Vog <16,5V; f> 1 MHz.
| Continuous -d.c. operation

Il Continuous r.f. operation

111 Short-time operation during mismatch

~—» THERMAL RESISTANCE (dissipation 20 W; Ty, = 79 ©C, 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

Rthjmblde) = 3,1 oc/w
Rthj-mb(rf) = 23 °C/W
Rth mb-h = 045 oC/wW

2
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V.H.F. power transistor

BLY89C

CHARACTERISTICS

Tj =25 0C

Breakdown voltage

Collector-emitter voltage
Ve =0;lc=25mA

Collector-emitter voltage
open base; Ic = 50 mA

Emitter-base voltage
open collector; Ig = 10 mA

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

Transient energy
L=25mH; f=50 Hz
open base .
~VBg =156V, Rgg=33Q
D.C. current gain*
ic=25A;Veg=5V

Collector-emitter saturation voltage*
Ic=75A;Ig=15A

Transition frequency at f = 100 MHz*

Ic=25A;Vcg=135V
Ic=75A;Vcg=135V

Collector capacitance at f = 1 MHz
le=lg=0;Vgg=15V

Feedback capacitance at f= 1 MHz
Ic=100mA;Veg =15V

Collector-stud capaditance

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

V(BRICES
V(BRICEO

V(BRIEBO

IcES

hre

VCEsat

I3

> 36 V
> 18 Vv
> 4V
< 10 mA
> 8 mWs
> 8 mWs
typ 50

10 to 80
typ 1,7V
typ 800 MHz
typ 750 MHz
typ 65 pF
< 90 pF
typ 41 pF
typ 2 pF
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BLY89C

7277108 300 7277111
typ values lg=le= 0
100 Tj=26°C ¢ f=1MHz
[
(pF)
hre
75 200
50 [ SN13,5 V \
A - |
- N | 100 \
5V va
T~
—
25 I~
0 10 15 0o 10 20
0 I (A) vea(V)

1000 7277112
VCE = 13,5 Vv
=100 MHz

P Tj=25°C
fT 4/ ~—l |
(MHz) //
500
0,
0 5 10 Ic (A) 15
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V.H.F. power transistor BLY89C

APPLICAT_ION INFORMATION
R.F. performance in c.w. operation (unneutralized common-emitter class-B circuit)
Th=256°C

f(MHz) | VeelV) | PLW) | Ps(W)  GpldB) | IclA) (% | z(@) | Yi(mAN)
175 l 135 [ 25 | <625 > 6 <264 > 70 ‘ 1,6 +j1,4 I 210 +j5,5
175 12,5 25 - typ 6,6 — typ 75 - —

Test circuit for 175 MHz

7277104

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

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 enamelled Cu wire (1,6 mm); int. dia. 9,0 mm; leads 2 x 6 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 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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BLY89C : .

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 b(_)ard, 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. p‘ower transistor BLY89C

7277110 7277109
typical values Veg=135V typical values _
f=176MHz ———Vee=125V f= 175 MHz Vec =135V

40 T Th=250C —=—=Vcc=125V
PL A T3Th= |
(W) / 25 9¢C |
30 10 100
//< 5 ;
//% Th=70°C ENSS
Gp L n
{dB) N n] | (%)
20 PEd N
1 N
- o
5 N 50
10—
/
[
0 : 0 0
0 5 10 Pg (W) 15 0 ) 20 PL (W) 40
7277105
R.F. SOAR
40 i
i Conditions for R.F. SOAR
PLnom
W) =175 MHz
B Th =70°C
VSWR =1 R¢h mb-h = 0,46 °C/W
30 VSWR=4  VcChom=135V
10 Pg = Pgnom at Vecnom = 13,6 V and VSWR = 1
™ 50 see page 5

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

20 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
10 - power under nominal conditions (VSWR = 1}, as a
function of the expected supply over-voltage ratio
with VSWR as parameter.

Pe _
) P S . The graph applies to the situation in which the
Snom drive (Pg/P ) increases linearly with supply
0 S/FSnom
1,0 11 12 Vee over-voltage ratio.
VCCnom
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BLY89C

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.

7267567
power gain versus frequency
(class-B operation)
20
Gp \ A
(08) [
\ Measuring conditions for the graphs
\ on this page
15 \
Vee=135V
\ PL=25W
Th=250°C
N\ . typical values
10 \
N,
\\
N
5
00—
0 100 200 300
f (MHz2)

7267569 7267568
input impedance (series components) load impedance (parallel components)
versus frequency (class-B operation) 10 versus frequency (class-B operation)

fi
X AL CL
Q) (Q) (pF)
2,5 Xi 75 7 250
\ pai
L Al \
i
A R
L d NI :
V \ L
0 A 5 N — 0
4 /] R
/
= 1/ _ )
2,5 7 2,51 T : 250
- ’Xi
55 100 200 30 20 [ 100 200 3000
f (MHz) f (MHz)
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BLY90

V.H.F. 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 12,5 V. The transistor is resistance stabilized. Every tran-
sistor is tested under severe load mismatch conditions with a supply over-voltage to 15 V. It has a
plastic encapsulated stripline package. All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 26 OC in an unneutralized common-emitter class-B circuit

mode of operation { Vg f Ps | P_ Iic | Gp | = zj YL
\Y MHz w w A dB % Q mA/V
c.w. |12,5 l 175 \<15,8 ‘ 50 l <5,33|>5,0}>75 ]1,3+j1,6 l270+j170
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-55.
0,28,
023 "
e "
1/6"x28UNF
4 N
2 ou | ] (
k b c
72607774 1/4-“)(28 UNF
-5 -
- 135 le 85 . [le0.25
-~ 12,5 max max
 — 72587686.2

When locking is.required an adhesive is preferred instead of a lock washer.
Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,5 mm.

(23 kg cm) Mounting hole to have no burrs at either end.

max. 2,7 Nm , De-burring must leave surface flat; do not chamfer
(27 kg em) or countersink either end of hole.

September 1978




BLY9O

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

Voltages
Collector -base voltage (open emitter)
peak value VCBOM  max. 36 V
Collector -emitter voltage (open base) VCEO max. 18 V
Emitter -base voltage (open collector) VEBO max. 4 A%
Currents
CoIlector current (average) Icav) max. 8 A
Collector current (peak value) f > 1 MHz - IoMm max. 20 A
Power dissipation
Total power dissipation up to Tmp = 25 °C
f> 1 MHz Piot max. 130 w
150 7262040 102 7262042
[ l | | Veg €15V 0.C. SOAR = = s°<- £
short time 4’(\ f>1MHz . r
- operation . . }\ Ic
Rot | VSWR>3 \/ZJS\I o
*®
(w) > o.e/\o
5 (‘/h,
N Sy
100 NG 10
%
/o,
\ C‘/‘p AN
\
- normal operation N
T~ V.S.W.R.<3
50 : 1
|
107
°o 50 Ty (°C) 100 1 10 Vee (V) 102
Temperature ' ‘
Storage temperature Tstg =65 to+200 e
Operating junction temperature T; max. 200 oc
THERMAL RESISTANCE N
From junction to mounting base Rth j-mb = 1.35 °C/W
From mounting base to heatsink Rthmb-h = 0.2 ©°c/w

“ ) June 1971



BLY90

CHARACTERISTICS

Breakdown voltages

Collector -base voltage
open emitter, Ig = 100 mA

Collector -emitter voltage
open base, Ig = 100 mA

Emitter -base voltage
open collector, Ig = 25 mA

Transient energy
L = 25 mH; £ = 50 Hz
open base
-VBg =1.5V; RBE = 33Q
D.C. current gain

Ic=1A; VcE=5V

Transition frequency

Ic=6A;VCE=10V

Collector cﬁacitance at f = 1 MHz
In=Ig=0; VCB=15V

Feedback capacitance

Ic=200mA; Vg =15V

Collector -stud capacitance

V(BR)CBO
V(BR)CEO

V(BR)EBO

bFE

fT

Ce

Cre

Ccs

typ.

typ.

typ.

typ.

typ.

36

18

10
50

550

130
160

82

3.5

Tj = 25°C unless otherwise specified

mWs

mWs

MHz

pF
pF

pF

pF
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800 7262045
fr :
{MHz) Vee=10V
600 o
Pra
—
400
200
0
0 25 5 7.5 10 125 I (A) 15
500 l [ |72620b6
11
£=1MHz |1
Ce Ie=I.=0 [
(pF)
400
200
Nty
.
0
0 10 Veg (V) 20
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BLY90

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

f =175 MHz; Th up to 25 9C

Vee® [ s | reom | c@ [oo@ [ nm | @ | Tomam
12,5 ' <15,8’ 50 . <5,33 | >5,0 ] >75 ]1,3+j1,6| 270+j 170

Test circuit for 175 MHz:

500

R2

cs ;} 7261717
L&
Cl = 2 to 20 pF film dielectric trimmer
c2 = 4 to 40 pF film dielectric trimmer
C3 =C4= 27 pF ceramic capacitor
C5 =C6 = 56 pF ceramic capacitor
. C7 = 100 pF ceramic capacitor
Cc8 = 100 nF polyester capacitor
co = 4 to 80 pF film dielectric trimmer
Cl10 = 4 to 60 pF film dielectric trimmer
L1 = 1,5 turns enamelled Cu wire (1,5 mm); int, dia. 6 mm; length 4 mm;
leads 2 x 5 mm :
L2 = 7 turns closely wound enamelled Cu wire (0,5 mm); int. dia. 3 mm;
leads 2 x 5 mm ‘ :
1.3 =14 = Ferroxcube choke (code number 4312 020 36640)
L5 = bifilar wound enamelled Cu wire (1,0 mm); see figure on page 6
R1 = 10 @ carbon resistor
R2 = 4,7 Q2 carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see page 6.
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BLY90

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

- ——123mm —>

+Vg

55mm

v

1 7261716
ground plane removed -

Ls

7261715

7267867

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side beingfully metallizedto serve as earth. Earth connections are

~made by means of hollow rivets.

6 ‘ II ‘ l I December 1973



BLY90

Po{
(W)

40

7262043

7262

041

60
=175MHz [RF. SOAR
1,=70°C
P Rith mb-h=0.27CIW
Loom | yee 125V
W) P rom=Ps at Ve =12.5V and V.SWR=1
see page 5
. i
50
VS WR
50
[AY]
Ps
30» 1:‘l Psnom 1.2
10 11 Vee 12
' vCCnom )

1100 .
Vee=13.5V
12,5V
qq " l,
f°/o) ’L/
AT Vee=125V
80 ——
- T m
AR n
A
60
f=175MHz
T,=25°C —
see circuit abovel [ |
LTI
INNENEEN
10 Ps (W) 20

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 (Pypom) must
be derated in accordance with the ad-
jacent graph for safe operation at sup-
ply voltage other than the nominal.
The graph shows the allowable output
power under nominal conditions, as a
function of the supply overvoltage ra-
tio with V.S.W.R. as parameter. The
graphapplies to the situation in which
the drive (Pg/Pspom) increases lin-
early with supply overvoltage ratio

(Vee /Vecnom) -
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BLY90

7267564

30 power gain versus frequency
(class B operation)
INEEERE
Sp T O ‘
(dB) Voo =12,5V
Py =50W :E
A 4 Th=25°C |+
20
\
\
NP
‘\
10 A
T~
=3
0 .
0 100 f(MHz) 200
4 7267566 6 7267565
input impedance ( series com- load impedance (parallel com -
T ponents) versus frequency ponents) versus frequency
x'l (class B operation) R L (class B operation)
! [TTTTIT @ [T
) [ Vee=12,5v B~
] Pp,=50W : . CL
2H Th=25 °C 4 Ny
— typ. values X - Lrt—-
] LT A
'-I“l o ri_ I CL
-
: [ [RL P (PF)
P \
A1
A 4
0 - 2 -5004
4 i I
y Vee=12,5V |1
Y, ’ Th=250°C - ||
/ t 1 L]
- C yp. values
L [xj : L iEEEEENN
oLl o LLL NN RN

o . 100 f(MHz) 200 0 100 f(MHz) 200
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BLY91A

V.H.F. 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 transistor is tested under severe load
mismatch conditions. It has a 4" capstan envelope with a moulded cap. All leads
are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance up to Typ = 25 °C in an unneutralised common-emitter
class B circuit

Mode of | Vg | f Ps [PL| Ic |Gy | m 7 YL
operation | (V) | (MHz) | (W) | (W)| (&) (dg)_ (%) > (mA/V)
c.W. 28 175 l<0.5(] 8 ! <0.44|>12|>65|1.8+j0.7l 18-j20
MECHANICAL DATA Dimensions in mm
SOT -48
o =88
6,5min (4x) 1.6 max
c I plastic
25min (@} ] . l I
b J ~metal
- 8,0
12,0
e ' RN B
—>I 3,7 |<~ ) - g.gliql
-+ 975 max |- . "75 .
——— 25min —————» 7266608 max
Diameter of clearance hole in heatsink: max.
Torque on nut: min. 7.5 kg cm 4.17 mm
(0. 75 Newton metres) Mounting hole to have no burrs ateither end
max. 8.5 kgcm De-burring must leave surface flat; do not
(0. 85 Newton metres) chamfer or countersink either end of hole.

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

May 1974 - H 1




. BLY91A

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

Voltages
Collector-base voltage (open emitter)
peak value , VepoM — max. 65 V
Collector-emitter voltage (open base) VcEO max. 36 V
Emitter-base voltage (open collector) VEBO max. 4 Vv
Currents
Collector current (average) Ic(av)y mex. 0.75 A
Collector current (peak value) f > 1 MHz Iom max. 2.25 A
Power dissipation
Total power dissipation up to Th =25 °C
f>1MHz Prot max. 17.5 W
'Be SOAR| 1 Y | T T I T T
D.C.SOAR Th= 25°C - L]
. ; G | Ve |
— (A) - 20 foperation PR L
— 07 \ Lv.SWR>3 !
— \ R b+ %,
— 0.6 tot '?; I N 9/
m— \ . (w) i NS
- 05 G
\ 15 s
04 \ ‘)2‘
\ ¥
0.3
: \ 10
normal operation
0.2 ‘ V.SW.R<3
5
04, [}
10 20 % 40 0 50 100 To(°C) 150
Veg (V)
Temperatures
Storage temperature Tstg ~30 to 4200 ©°C
Operating junction temperature Tj max. 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 9.4 OC/W
From mounting base to heatsink Rthmb-h = 0.6 OC/W
2 || April 1971




BLY91A

CHARACTERISTICS

Collector cut-off current

Ig=0; Vop = 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
-Vpe=1. S5V;Rpp=33Q

D.C. current gain
IC=5001’I1A;VCE=5V

Transition frequency

Ic =400 mA; Vcg =20V

Collector capacitance at f = 1 MHz

Ig=Ig=0; Vgp =30V

Feedback capacitance at f = 1 MHz
Ic =50 mA; VCE=30V

Collector-stud capacitance

IceO

V(BR)CBO
V(BRYCEO

V(BR)EBO

hFE

frp

re

cs

\

typ.

typ.

typ.

oo
[$109)]

500

10
15

7.5

Tj = 25 °C unless otherwise specified

mWs
mWs

MHz

pF
pF

pF

pF
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BLY91A

600 l_f" g0asy
11
f Veg=20V
{MHz) N
yp
4 N
4
400
N
A ¥
A
200
0
0 05 1 15 Ic(A) 2
7260946
Y T T 17 1]
\ P17
Ig=I.=0
20 f=1MHz u
Ce \
(pF) )
15 8
ty
10 =~
)
0
0 10 20 VegiV) 30

I
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BLY91A

APPLICATION INFORMATION

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

Vee =28 Vi T, up to 25 °C

b
f(MHz) | Ps (W) | PLOW) | Ic(A) | Gp@B) | n(B) | B @ | Y1, (mA/V)

175 l < 0.50 l 8 ‘ <0.44 { > 12 | > 65 l 1.8+j0.7l 18~320

Y
—
Test circuit ‘ _%Mson
(]
L4
3

c25y

™
T

B.n

' cs L6
7260953 . __I____%___'__0+Vcc
Cl = 2.5 to 20 pF film dielectric trimmexr (code number 2222 809 07004)
- C2 =C6 = C7 = 4 to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3 = 47 pF ceramic
C4 = 100 pF ceramic
G5 = 150 nF polyester

L1 =0.5 turn enamelled Cu wire (1.5 mm); int. diam. 6 mm; leads 2 x 10 mm

L2 = 6.5 turns closely wound enamelled Cu wire (0,7 mm); int. diam. 4 mm;
leads 2 x 5 mm

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

L4 = 7.5 turns enamelled Cu wire (0.7 mm); int.diam. 4 mm; leads 2 x 3. mm

L5 = 4.5 turns enamelled Cu wire (0. 7 mm); int. diam. 6 mm; leads 2 x 7 mm

L7 = 3.5 turns enamelled Cu wire (0.7 mm); int, diam. 6 mm; leads 2 x 7 mm

R1=R2 =10 Q carbon

Component lay-out for 175 MHz test circuit see page 6.

HHHT
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BLY91A

APPLICATION INFORMATION  (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

[

106mm

S5mm

7260952

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth. Earth connections

are made by means of hollow rivets.

I l December 1973



'BLY91A

280947

) S |
111
10 H £=175MHz
[ |Th=25°C
P, see page 5 typ
w)
: 7
4
7.5 7
Vec=28V
/
5
25
0
0 0.25

050 P5(W) 0.75

15 7260948
RF SOAR | [
Vee= 28V
P, £2175MHz n
) Rih mp-n=06°CIW
10 -
Th=50°C
L
70°
RS
90°C
5
0
1 10 50

V.S.W.R.

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.

April 1971




BLY91A

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

30 7268946
power gain versus frequency
(class B operation) /
Gp NEEEE
T 1Td
(dB) Vee =28V L
P, =8W 1
Tmb = 25 °c[ ]
20 | typ. values 1
\
\
N
N
10
= 0
. 0 200 f(MHz) 400
15 ' 7268947 150 7268948
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
Ty (class B operation) Ry, | (class B operation)
(€2 EEENEE (€2) ' =l
(LT ITTT 7 CL]
L { Voo =28V i ‘ ]
w0 8T &5 100 [RL !_«0
T Top = 25 °C o \ s
—— typ. values %j / Cy,
'0 \ \PF)
B p. 1
1 LI
7 Ry,
g — =
5 P‘l\ -5 50 -40
\ / yec DBV
10 »y 1L=8W o FH
i [Cp Tmb = 25 °C 1]
Ty typ. values [
IHEREEN
0 0 LTI T 1]
0 200 f(MHz) 400 0 200 f(MHz) 400
8 “ May 1974




BLYS1C

VH.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.

1t 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 in an unneutralized common-emitter class-B circuit.

mode of operation VeE f Py Gp n Zj YL
‘ \Y MHz w dB % Q mA/NV
C.W. l 28 l 175 I 8 | >12 ‘ > 65 ‘ 1,8+j0,7 | 18 — j20
MECHANICAL DATA ) : Dimensions in mm
Fig. 1 SOT-120. E
e f E —»] 4—0'1[,
‘8min (4x) 1,6 max
‘ el ceramic.
c == ]
28 J(_: ‘T R
26 o /‘,* it
NS b -
<865, l BeO
_min metal
¥ e r%asx* Lw
5 || N
™ 55 enin
-l 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 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.
May 1978 1




BLYO1C

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

-

7277741

30
1 Pre
(W)
I Tmb=25°C
C mb
(A) A v 20
N
N
0,5
- Th=70°C
N
10
0 0
10 20 | 30 VCE(V)40

Fig. 2 D.C. SOAR.

THERMAL RESISTANCE (dissipation =8 W; T, = 73,6
From junction to mounﬁng base (d.c. dissipation)

From junction to mounting base (r.f. dissipation)

From mounting base to heatsink

VeESM max. 65 V
Veeo max. 36 V
VEBO max. 4V
Ig(av) max. 09 A
lem max. 25 A
Pet max. 20 W
Tstg —65 to + 150 °C
T; max. 200 °C
7277723
Py
1] N
NN h
B 6’96
SN Z
)’h’ /0
L% C
N
S
0 N
0 50 Th (°C) 100

Fig. 3 R.F. power dissipation; Vop <28V,
f>1 MHz,

I Continuous d.c operation

11" Continuous r.f. operation

H1 Short-time operation during mismatch

oC, i.e. Th = 70 °C)

Rthj-mb(dc) = 10,7 oC/w
Rthj-mb(rf) = 8,6 oc/w
Rthmb-h = 0,45 °C/wW

May 1978



V.H.F. power transistor

BLY91C

CHARACTERISTICS

Tj=25 oC
Collector-emitter breakdown voltage

VBe=0;lc=2mA . V(BRICES
Collector-emitter breakdown voltage

open base; Ic =10 mA V(BR)CEO
Emitter-base breakdown voltage

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

VBE=0;VCE=36V ' ICES
Second breakdown energy; L = 25 mH; f = 50 Hz

open base Esgo

R =10Q EsgR

" D.C. current gain*

lc=04A;Vcg=5V hgE
Collector-emitter saturation voltage*

Ic=125A;13=0,25 A VCEsat
Transition frequency at f= 100 MHz*

—lg=04A;Vcg=28V fTr

~-lg=125A;Vcg=28V T
Collector capacitance at f = 1 MHz

IgE=1g=0;Veg=28V Ce
Feedback capacitance at f = 1 MHz

Ic=50mA; Vg =28V Cre
Collector-stud capacitance Ces

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

> 65
> 36
> 4
< 1
> 0,5
> 0,5
typ. 50

10 to 100
typ. 0,8
typ. 600
typ. 525
typ. 10
typ. 7.1
typ. 2

mA

mJ
mJ

MHz
MHz

pF

pF
pF

May 1978



-BLY91C

7277742 . 7217743

100 - - 40
o
h [+
FE (pF)
75 A 30
- \
50 20
A T~ < \\
sv_ i \\
typ
[
25 : 10 ——
0 0
0 0, 1 15 0 10 20 30
5 Ic (A) , Veg V)
Fig.4 Typical values; Tj =250C, Fig.6 Ig=1g=0; f=1MHz; T]‘ =25 0C,
. 7277744
1000
fr
(MHz)
i === Vg™
~— 28V
.o L -
500 20V
y/ 4
[/
I/
Ui
L
0 - - "
0 05 1 —1g (A) 15

Fig.6 Typical values; f = 100 MHz; T; = 25 OC.
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V.H.F. power transistor BLY91C

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 n (%) ‘ 7 () | YL (mAV)
175 ‘ 28 ) 8 |<0,5 >12 |<0,44 > 65 l 1,8+j0,7 ' 18 — j20
L5 L7 Ccé
O 508
50Q 0 C7
7277761

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 =510 60 pF film dielectric trimmer {cat. no. 2222 809 07011)

C3 =47 pF ceramic capacitor (600 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 choke coil (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 §2 carbon resistor
R2 = 4,7 & carbon resistor

Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLY91C

7278434

7278435
Fig. 8 Component layout and printed-circuit board for 176 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.

May 1978




V.H.F. power transistor

BLY91C

15 7277745 15 7 7277746
- [ G
(W) {(dB) ) N T =
™ 25 °c ]
Th=25°C 70°¢C -
10 70 °C 10 100
V‘ -
y o4 Th= 11,7
/ 25 °c ] (%)
/ 70 °C
/ Nk
5 5 50
r._
/
0 0 0 —
-0 0,5 Pg (W) 1 0 10 PL (W) 20 E
Fig. 9 Typical values; Vcg = 28 V; Fig. 10 Typical values; Vg =28 V; ——
=175 MHz. f=175 MHz.
7277147
1 [
—
PLnom
(W)
{(VSWR=1)
10
Th=
N 50°C
‘9 Fig. 11 R.F. SOAR; c.w. class-B operation;
f=175 MHz; Vog = 28 V; Rth mpb-h = 0,45 °C/W.
70 9¢C 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
8 as parameter.
S 90°
7
1 10 VSWR 102
May 1978 7




BLY91C

15 7268947 150 7268948 o
r R Cyc
(Q2) () - (pF)
Xj R '
10 <5 100 ‘L -20
Xj
(2)
0
T 4 -
T T 7 R
1
X
5 -5 50 -40
A U
-10
.
ri:
|
0 1 0 -60
0 200 f {MHz) 400 0 200 f (MHz) . 400
Fig. 12 Input impedance (series compongnté). Fig. 13 Load impedance (parailel components).
30 7268946
Gp
(dB) Conditions for Figs 12, 13 and 14.
Typical values; Vo =28 V; P|. =8 W;
Th =25 °C. )
20 1=
OPERATING NOTE
\ Below 100 MHz a base-emitter resistor of
10 © is recommended to avoid oscillation.
\' This resistor must be effective for r.f. only.
\ -
10
N
0
0 200 §(mMHz) 400 -
Fig. 14. ’
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BLY92A

V.H.F. 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 transistor is tested under severe load
mismatch conditions. It has a 4" capstan envelope with a moulded cap. All leads
are isolated from the stud.

QUICK REFERENCE DATA

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

Mode of (Vcc| f [Ps (PL| Ic |Gp | 7 7 YL
operation | (V) | (MHz)| (W) [(W)! (A) |(@B)| (B ) (mA/V)
[ 28 ' 175 i<1.5' 15 |<O.83|>10‘>65'l.4+]’1.85‘33—j27.5
MECHANICAL DATA T Dimensions in mm
SOT-48
1 g
6,5 n;ln (Gx) 1.6 max -
c 1l plastic
‘ 7
25min’ 0 - l |
b H ¥ T ~metal
80
12
e -~ 11,’(21 —
~>I 3,7 '4— - g:o lﬁ
-+ 975 max |= 5,75
—| 2 -
4———— 25min ———» 7266608 max

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

Torque on nut: min. 0.75 Nm Diameter of clearance hole in heatsink: max,
(7.5 kg cm) 4.17 mm.

max. 0.85 Nm Mounting hole to have no burrs at either end.

(8.5 kg cm) De-burring must leave surface flatt do not

chamfer or countersink either end of hole,

[
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BLY92A

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

Voltages ‘
Collector-base voltage (open emitter)
peak value : VcBoM ~— max. 65 V
Collector-emitter voltage (open base) VCEO max. 36 V
Emitter-base voltage (open collector) VEBO max, 4 Vv
Currents .
Collector current (average) Ic( AV) max. 1.5 A
Collector current (peak value) f > 1 MHz IcMm max. 4.5 A
Power dissipation
Total power dissipation up to Th =25 °%
f>1MHz Ptot . max. 32 Ww
7260966 102 7Z60964
L LI o i
Veseiav | D.C.SOAR et
— 40 | short time\_Q’/, I,
— operation 2
—— Ptot V.S, 9, (A}
= W) .SW.R>3 xo
A1 /o
N (
30 \4\‘/ 10
K%,
‘?6\/%
Y
20
normal operation 1
V.S.W.R.<3
10 \
0 107
(] 50 100 T,(°C} 150 1 0 Veg (V) 0%
Temperatures
Storage temperature TStg -30 to +200 ©C
Operating junction temperature Tj max. 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Reh j-mb = 4.9 °c/w
From mounting base to heatsink R¢h mb-h = 0.6 °Cc/w
2 I ” April 1971




BLY92A

CHARACTERISTICS

Collector cut-off current

Ty = 25 °C unless otherwise specified

Ig = 0; Vecg =28V IcEo < 10 mA
Breakdown voltages
Collector-base voltage

open emitter, IC = 3 mA V(BR)CBO > 65 'V
Collector -emitter voltage

open base, I = 25 mA V(R)CEO 36 VvV
Emitter-base voltage

open collector; Ig =3 mA V(BR)EBO > 4 Vv
Transient energy

L =25 mH; f =50 Hz

open base E > 2.0 mWs
~Vpe = 1.5 V;RBg=33®2 E > 4.5 mWs —

D.C. current gain f—

Ic =500 mA; Vog =5V hpg > 5
Transition frequency

Ig =600 mA; Vo =20V fr typ. 500 MHz
Collector capacitance at f = 1 MHz

1. =0 - typ. 20 pF

Ig =1g=0; Vcg =30V Cc < 30 pF
Feedback capacitance at £ = 1 MHz

Ic =100 mA; Vog =30 V Cre typ. 15 pF
Collector-stud capacitance Ces typ. 2 'pF

¥
April 1971 ll “ 3



BLY92A

260967
600 T ]
111
fr Veg=20V |
(MHz)
400
~
N
200
— 0 -
—_— ()} 1 2 3 Ic(A) 4
——
—
7260963
11
Tele=0 | |
50 Fo1MHz
Cc
(pF)
40
\
30
N\
. ,
20 ™~
10
i 10 20 VegiV) 30
4 ” April 1971



V.H.F. power transistor ’ ) BLY92A

APPLICATION INFORMATION
R.F. performance in c.w. operation {unneutralized common-emitter class-B circuit)
Vee=28V; Tmp up to 25 °C

f (MHz) | Pg (W) | PL (W) | Ic (A) | Gp (dB) | 7 (%) | 7 (Q) | YL (mA/V)

175 l <15 I 15 I<0,83 l >10 | >65 | 1,4 +j1,85. ] 33-j275

Test circuit: 176 MHz; c.w. class-B.

o) soor

500

T

I ﬂ”

7260968 T —
|

-0 +Vee

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)

C3 = 47 pF ceramic capacitor

C4 = 100 pF ceramic capacitor

C5 = 150 nF polyester capacitor

L1 = 0,5 turn enamelled Cu wire (1,6 mm); int. dia. 6 mm; leads 2 x 10 mm

L2 = 6,5 turns closely wound enamelled Cu wire (0,7 mm); int. dia. 4 mm; leads 2 x 5 mm
L3 = L5 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L4 = 2,6 turns enamelled Cu wire (0,7 mm); int. dia. 6 mm; leads 2 x 7 mm

L6 = 4,5 turns enamelled Cu wire (0,7 mm); int. dia. 6 mm; leads 2 x 7 mm

R1=R2 = 10 2 carbon resistor
Component layout and printed-circuit board for 175 MHz test circuit see page 6.

September 1978
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BLY92A

.

APPLICATION INFORMATION  (continued)

Component lay~-out and printed circuit board for 175 MHz test circuit.

106mm

R1

£L2

C4

ol

. c7
T
° e|{e

L&

7260952

7267

868

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

| I December 1973



BLY92A

— 7260962 30 7260965 _
111 RF SOAR [ 1]
20 LI T=175MHz Vo= 28V
| | Th=25°C R R f=175MHz H
P see page 5 ’ typ (W) Rih mb-h=0.6°C/W
(w)
AL 20
15 Vec=28V
_Th=50 °C
4 Il
/ R IO?C
0 y 90°C
/
10
S
V4
0 0
0 1 2 Pgw) 3 1 10 50

V.SW.R.

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.
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- BLY92A

OPERATING NOTE Below 100 MHz a base-emitter resistor of 10  is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
30 7266949

" power gain versus frequency
(class B operation)
G RN
P TTTTTT]
(dB) Voo =28V ||
PL=15W [T
N | Trmp = 25 °C [
20 typ. values [
\ :
\
AN
10 \\
-~
0
0 200 f(MHz) 400
7268950 80 7768951
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
5 (class B operation) Ry, (class B operation)
Al , A1 @M vec-ny .
i . L =15 C
@ [ AT FH e s oL
1 . typ. values —— C
25 1t 60 — L
I A (plr)
— A AR R Ry i
/ \ ~501
4
0 /
)4
\
40 N
. JARN
-2,5 Vcc=28V ] A R
P; =1SW - ~-1004
Tmb = 25 °C| i
typ. values ] J
-Xi I tc‘]_
s 7 [TTT] o L
0 100 . 200 300 0 200 f(MHz) 400
f (MHz)
8 : H © ' May 1974




BLY92C

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"’ capstan envelope with a ceramic cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

mode of operation VcE f PL Gp n z YL
\Y MHz W dB % Q mA/V
c.w. l 28 I 175 ] 15 I >10 | > 65 | 1,4 +j1,85 l 33-j27,5
MECHANICAL DATA ' Dimensions in mm
Fig. 1 SOT-120. ’
v
315 -
l e t ' —>le014
8min (4x) 1,6 max
' 8-32UNC T[] eeramie
< <3 \\\ # 1 | _W—
28 SN ie—— [
26 '\ ! / T ]
Sxl o/ : vb
N b ' —- — Beo
8,65 e
|29k ™ metal
L 2 I e mz'(?x_’ ~-r
1ol 59 IA i
' 5’5 4—L — min o
—l 98max 'e -«— 11,8 —17,0 max '
26 72698811
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.
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BLY92C

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); Ty, = 25 °C
Storage temperature

Operating junction temperature

7277748
2
I )
(A) \— Tmb=25°C
\\D4)
15
X
AWEAY
1
\
A
FTh =70 °C 1N
0.5
_ A\,
~
]
10 20 30 Ve (V) 40

Fig. 2 D.C. SOAR.

60

Prf
(w)

40

20

VCESM max. 65 Vv
VCEO max. 36V
VEBO o max. 4V
Ic(AV) max. 1,75 A
lem max. 50 A
Prs max. 36 W
Tstq —65 to + 1560 °C
T; max. 200 °C
7277734
1} ™ -
\l d N
T
\yo
- w0
~ 1 C
0'76‘ N,
S oW o TN
W, C N
~ N
N
! 5
0 50 T, (°c) 100

Fig. 3 R.F.power dissipation; Vog <28 V;
f> 1 MHz.

| Continuous d.c. operation

It Continuous r.f. operation

{11 Short-time operation during mismatch

THERMAL RESISTANCE (dissipation =16 W; Ty =77 9C, ie. 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-mbl(dc) = - 6,66 OC/W
Rth j-mb(rf) = 4,95 °C/W
Rth mb-h = 0,45 °C/w
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V.H.F. power transistor

BLY92C

CHARACTERISTICS

Ti=25 oC

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

Collector-emitter breakdown voltage
open base; Ic = 26 mA

Emitter-base breakdown voltage
open collector; |g =2 mA

Collector cut-off current
VBE=0; Vg =36V

Second breakdown energy; L =25 mH; f =50 Hz
open base :
RRe =100

D.C. current gain*
Ic=07A;Vog=56V

Collector-emitter saturation voltage*
Ilc=2A;13=04 A

Transition frequency at f = 100 MHz*
—lg=07A;Veg=28V
—lg=2A;Veg=28V

Collector capacitance at f = 1 MHz
lg=1g=0;Vggp=28V

Feedback capacitance at f = 1 MHz
Ic=100mA; Ve =28V

_Collector-stud capacitance

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

V(BRICES
V(BR)CEO
V(BR)EBO
Ices

EsBo
ESBR

hre

> 65 V
> 36 Vv
> 4V
< 2 mA
> 25 md
> 25 mJ
typ. 50
10.to 100
typ. 0,65 V
typ. 650 MHz
typ. 625 MHz
typ. 18 pF
typ. 12,8 pF
2 pF

typ.
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BLY92C

150 7277749 60 7277750
o
h [
FE {pF)
100 40 1
Vee= C
128V
P
/ - 20 typ
50 =~
RV -
0 : 0
0 2 Ic (A) 4 0 20 Ves V) » 40
Fig. 4 Typical values; Tj =250C. Fig. 5 g =tg=0; f=1MHz; Tj =25 0(C,
750 ] . © 7277751
fT P
(MHz) / -
4 I~
54 I~
11/ S
500 N
1 Ves =_:
MNMN 28V ]
I ~
20V
250
0
0 1 -2 3 —lg (A) 4

Fig. 6 Typical values; f = 100 MHz; T; = 25 OC.
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V.H.F. power transistor BLY92C

APPLICATION INFORMATION

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

f (MHz) | Vee V) | PLW) | Ps (W) Gp (dB)| Ic(A)  n(%) | F® ]?I(mAﬁw

175 —l 28 l 15 '<1,5 >10 |<0,83 >65 l 1,4+j1,85] 33-j275

L5 L7 cé

5002

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 80907011)

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 choke coil (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 175 MHz test circuit see Fig. 8.
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BLY92C

150

7278434

. 727843%

Fig. 8 Component layout and printed-circuit board for 176 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 d irect contact between upper and lower sheets.

May 1978



V.H.F. power transistor

30 7277752
PL
W) ‘ Th=25°C
20 <
% 70 °C 1
V.04
A’A,
4
A
10 /
/
0
0 1 Pg (W) 2
Fig. 9 Typical values; Vog =28 V;
f=175 MHz.
7277754
20—
PLnom
(W)
(VSWR=1)
L 'U'h =
50°C
AN
™ 700¢
15
. \‘
N
90°C
10 . '
1 10 vswr 102

BLY92C
15 7277753
Gp Gp :5 N Th=
(dB) ] o
25°C
‘b
70°C
10 100
Th= n
25°c] (%)
= 70°C
- = :
5 == 50
0 0.
1
5 5 p w25
Fig. 10 Typical values; Vcg =28 V;
f= 175 MHz.

Fig. 11 R.F.SOAR; c.w. class-B operation;
f=175 MHz; Vcg = 28 V; Rith mb-h = 0,45 CC/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 para-
meter.
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BLY92C

7268950 80 7268951
ris Wi AL 0
xi Iri A ()
(2) % C
i /| — g
25 -1\ 60 L
“HA / 7 (pF)
\ /| r 7
| RL
/ \ -50
0 /
/
/| 40 7
N
-25 N R, 111
/ { - L -100
I
[xi] o
- L
_s LU 20 L
400
0 100 200 .. 300 0 200 f(mHz) 40
Fig. 12 Input impedance (series components). Fig. 13 Load impedance (parallel components).
30 7268949
Gp
(dB) Conditions for Figs 12, 13 and 14.
Typical values; Vo =28 V; P =15 W;
Th =25 ©C.
20
OPERATING NOTE
Below 100 MHz a base-emitter resistor of
10 £ is recommended to avoid oscillation.
This resistor must be effective for r.f. only.
\\
10 N
[N
0
0 200 ¢ (MHz) 400
Fig. 14.
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BLY93A

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 %" capstan envelope with a moulded
cap. All leads are isolated from the stud.

QUICK REFERENCE DATA

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

mode of operation | Vg f Ps | PL Ic Gp 7 z; YL
\ MHz w W A - dB % Q mA/V
c.w. ) 28 i 175 ' <31 l 25 l<1,5 | >9 ‘ >60 l 1,0+j1,2 I 58,8 — j53,8
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-56.
v
- 5,1
e\:{'— } [ 4,9 —»|e.0167
| | 78mintax) i 0,107
oy
TN ¥ !
I LAl _¢ . N 9,65
—+-o 10-32UNF Jf 3.6 -—
b ‘ ¢ '
m" 1,98 max-—»| |«
| T~e
?9— 3,00 \
Rk i 285" T
27 |
max 7260000.4 |— :(1):?% ni";i -
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.
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BLY93A

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) £ > 1 MHz

Power dissipation

Total power dissipation up to Ty}, = 25 o°c

f>1 MHz
. 7260028
I I S -
[
L Vees28v| | |
100 f>1MHz
Ptot
(W)
A
short time W%/
75T operation _&/6‘\/3\9
[ V.SW.R>3 § *0.;
N4
/P"A I. \\ °O/1V
”4@/ Al
\és“
50 25
$
(2
‘ normal
25 operation
V.SW.R<3
0
0 50 100 T,(°C) 150

Temperature

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink

Vc BOM max. 65 V

VCEO max. 36 'V
VEBO max. 4 V
IC( AV) max. 3 A
Peot max. 70 W
7260030
DC. SOAR | [Tmp=25%C
I. :
(A)
5
4
3 \
N
2 \\
N
1
10 20 30 40
Vee (V)
Tsig -30 to +200 °C
Tj max. 200 °©°C
Rth j-mb = 2.5 OSc/w
Rthmb-h = 0.3 °c/w
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BLY93A

CHARACTERISTICS

Breakdown voltages

Collector -base voltage

Tj = 25 °C unless otherwise specified

open emitter, I = 50 mA V(BR)CBO > 65 v
Collector -emitter voltage

open base, Ig =50 mA V(BR)CEO ~ 36 v
Emitter -base voltage :

open collector; Ig = 10 mA V(BR)EBO > 4 v
Transient energy

L =25 mH; f = 50 Hz

: open base E > 8 mWs
-VBg = 1.5 V; RBE =33Q E > 8 mWs

D.C. current gain

Ic=1A;Vgg=5V h typ. S0

c=14 VCE = FE 10 to 120
Transition frequency E

Ic=3A; VCE=20V fT typ. 500 MHz -_
Collector capacitance at f = 1 MHz

=T =0 _ typ. 50 pF

IgE=le=0; VcR=30V Ce < . 65 pF
Feedback capacitance at f = 1 MHz

I~ = 100 mA; Veg =30V Cre typ. 31 pF
Collector -stud capacitance Ces typ. 2 pF
February 1971 ” 3




BLY93A
(7260031
500 1T
1117
> Ve =20V H-
T
{MHz) e typ
.
400 N
200
— 0
— 0 2 6 IclA) 8
1260026
iﬁ7
IE=I¢=0
100 f=1MHz
Ce
(pF)
75
‘typ
N
50 —
25
0
0 10 20 VcglVv) 30
4 “ “ February 1971



BLY93A

APPLICATION INFORMATION
R.F. performance ’in c.w. operation (unneutralised common-emitter class B circuit)

Voo =28 V5 Tp = 25°C

f(MHz) | Pg(W) | PL(W) | Io(A) | Gp(dB) | n (% | % (@ |Y (mA/Y)
175 | <31 | 25 [ <n5 | >9 | >60 |1.0+j1.2[58.8-j53.8

Test circuit : _.i
L

s ¢,

500

son

7260025

Cl = 4 to 44 pF film dielectric trimmer (code number 2222 809 07008)
c2= . 2 to 22 pF film dielectric trimmer (code number 2222 809 07004)
C3=C4~= 47 pF ceramic .

G5 = 100 pF ceramic

Cé6 = 150 nF polyester

C7 = 4 to 104 pF film dielectric trimmer (code number 2222 809 07015)
C8 = 4 to 64 pF film dielectric trimmer (code number 2222 809 07011)
L1 = 0.5 turn enamelled Cu wire (1.5 mm); int.diam.6 mm; leads 2x6 mm
L2 = 6 turns closely wound enamelled Cu wire (0.7 mm); int.diam.4 mm;

leads 2x4 mm
L3 = L4 = ferroxcube choke (code number 4312 020 36640)
L5 = 3.5 turns enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm
L6 = 1.5 turns enamelled Cu wire (1.5 mm); int.diam. 6 mm; leads 2x6 mm

R1 =R2 =10 Q carbon

Component lay-out for 175 MHz see page 6.
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BLY93A

APPLICATION INFORMATION (continued)

Component lay-out and printed circuit board for 175 MHz test circuit.

106mm

L 55mm

7260526

7267868

The circuit and the components are situated on one side of the epoxy fibre-glass
board, the other side being fully metallised to serve as earth., Earth connections

are made by means of hollow rivets.

: | | December 1973



BLY93A

7260027 35 17260029
f=175MHz - RF SOAR f=175MHz
VCC=28V - . Vcc=28V

401 5 b=25% —FRd PUW) 1 Ren mo_n=03°C/W
P see circuit above| /| (VSW.R=1) see circuit above
L
(W) ' 11
- N Ttot™
130 / typ 30 Th=50°C\_77W
7 1 N
/ 70°c|\ 70W
20 10? ™~
El N
‘o/;) 25 . 90°C>\63 V-
! 7] typ il N
10 |50
0 o 20

25 5 Ps(W) 75 1 10  V.SWR. 102

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.S5.W.R., with heat-"
sink temperature as parameter.,

July 1971 7




BLY93A

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. and r.f.
7267561

power gain versus frequency
(class B operation)
40 EEEEEE
Gp - Veo=28V [
(dB) Pp=25W |
’ Tmb=25 °C
30 typ. values
BN
20
\
N
N
10
I~
]
— 0
- 0 100 200 300
f (MHz)

7267562 : 7267563
input impedance (series com- load impedance (parallel com -
ponents) versus frequency ponents) versus frequency

5| (class B operation) 35| (class B operation)
i Ry ] - ]
xi L e ;’Esz—szvt;v oIy
@ ' X @) [\ ET] ez ]
e ‘ typ. values T
o <5041
255 7 30 \\ .4 5!’0
A o Ty // oL
— ] _(p?)‘
- \ T
0 - 25 \ 17 -1001
C :
// :
-2,5 Vog=28V 20 -150
[ Pro25W | N |
1 - Tmb=25 °C — \\\ Ry, T
1y typ. values - i
L .
L0 [TT1] s LL1L
0 100 200 300 0 100 200 300
f (MHz) v f (MHz)
8 “ ] December 1973




BLY93C

VH.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
guaranteed to withstand severe load mismatch conditions.

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 Tp, = 25 ©C in an unneutralized common-emitter class-B circuit

mode of operation VcE f P Gp n z; YL
Y MHz w dB % Q mA/V
c.w. | 28 ‘ 175 l 25 | >9 | > 60 I 1,0+j1,2 | 59—j54
MECHANICAL DATA : Dimensions in mm
Fig.<1 SOT-120.
e T J[E 014
8 min (4x) 1,6 max
‘ ceramic
c 17—13_\_‘“
f . \
28 1 A N i .
26 . + 7)
NS B2 b i) |
|« 865, l BeO
min metal
Y e ) r%g)(» L—
. 59 |l b ’
™ 55 ™ 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 kg cm) Mounting hole to have no burrs at eitherend.
max. 0,85 Nm De-burring must leave surface flat; do not chamfer or
(8,6 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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BLY93C

RATINGS

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

peak value VCESM max. 65 Vv
Collector-emitter voltage (open base) VcEo max. 36 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) ' Ic(AV) max. 3 A
Collector current (peak value); f > 1 MHz ’ Iem max. 9 A
R.F. power dissipation (f > 1 MHz); Tyj,p = 25°C Prs max. 70 W
Storage temperature Tstg —65 to + 150 °C
Operating junction temperature . Tj max. 200 °C

3, v ] 7277823 150 7277822

\VRL
A
2
Ic \ AV F\X/f;
A) )
( \'o;
el
— \’\‘
— 2 \> ‘S \ 100
= s TN
\$ \
‘ N
L H S
N ~ de’at ™
1 50 mk Y .~|| ™~ ebyO,.}a
~ 1 W/O T
1 02 €1
f | ~ %h:
. T
0 0
0 20 Vg (V) 40 » o 50 T, Pc) 100
Fig. 2 D.C. SOAR. Fig. 3 R.F. power dissipation; Vog <28 V;
f21MHz. .
- . 1 Continuous d.c. operation
: Il Continuous r.f. operation
111 Short-time operation during:mismatch
THERMAL RESISTANCE (dissipation =20 W; Ty, = 79 ©C, i.e. T, = 70 ©C)
From junction to mounting base {d.c. dissipation) Rth j-mb (de) = 3,1 °c/w
From junction to mounting base (r.f. dissipation) Rth j-mb (rf) = 2,3 oc/w
From mounting base to heatsink , Rth mb-h = 0,45 °c/wW
2 ~July 1978



V.H.F. power transistor

BLY93C

CHARACTERISTICS

. Tj=25 oC

Collector-emitter breakdown voltage
VBe=0;Ic=10mA

Collector-emitter breakdown voltage
open base; Ic = 560 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector cut-off current
VBe=0;Vcg=36V

Second breakdown energy; L = 25 mH; f = 50 Hz
open base
Rge=10Q

D.C. current gain *
lc=125A; V=56V

Collector-emitter saturation voltage *
Ic=375A;1g=0,75 A

Transition frequency at f = 100 MHz *
~lg=125A;Vcg=28V
—lg=375A;Vcg=28V

Collector capacitance at f= 1 MHz
lg=1g=0;Vcg=28V

-Feedback capacitance at f = 1 MHz
lc=100mA; Veg =28V

Collector-stud capacitance

* Measured under pdlse’ conditions: tp < 200 ps; 8 <0,02.

V(BR)CES

V(BR)CEO.
V(BR)EBO
Ices

Eseo
EsBr

hrE

VCEsat

fr
fr

> 65 V
> 36 V
> 4V
< 4 mA
> 8 mJ
> - 8mJ
typ. 45

10 to 100
typ. 16V

typ. 625 MHz
typ. 6256 MHz

typ. 45 pF
typ. 28 pF
typ. 2 pF
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BLY93C

60 7277523 150 7277524
(]
Ce
hee N (oF)
\
. \V.r =28V 1
40 CE 100
\
\ AN
N
LY N
20 50 = typ 1
5v ] =
0 : 0
0 : 5 lC (A) 10 0 20 VCB (V) 40

Fig. 4 Typical values; Tj = 25 oC.

Fig. 5 IE=|e=0;f=1MHz;Tj=25°C.

750 7277527
fr .
(MHZ) - -
A4 ™~ ™~
V.0 I~
£
I .y
500 SOINC
N
\\\
VCB =28V
250 AN
N
15V
0 -
0o 2 4 8 g 8

Fig. 6 Typical values; f = 100 MHz; Tj =250C,
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V.H.F. power transistor : | BLYQSC

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

f (MHz)

Vee (V) ‘ PL (W) ' PSW)  Gp (dB) l Ic(A) (%)

Q) ’ VL (mANV)

175 I 28 | 25 |<3,15 >9 ‘ <15 > 60 }1,0+j1,2 l 5954

1
Cé6a

’_IE : L5 L7 c7
C3a T.U.T. 508

50

7277104

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

List of components

C1=C7=2,5to 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

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 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 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 8,9 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 & carbon resistor (0,25 W)
Component layout and printed-circuit board for 175 MHz test circuit see Fig. 8.
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BLY93C

‘ — 150 : |

7277103
Fig. 8 Component layout and printed-circuit board for 176 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.

July 1978




V.H.F. power transistor

BLY93C

7277525 7277526
60 15 77 }
. Ep
PL Th=25°C{H- Gp n
(W) ] | (dB) - (%)
70 °C ~
b 4= N ™~
- h -~
40 i 10 3 100
Y. P N
7174 N
4
r/
\
4 - I~
A
20 5 50
] £
Fn
Jy
T
0 0 0
0 5 . Pg (W) 10 0 25 PL (W) 50

Fig. 9 Vo =28 V; f = 175 MHz; typical values.

35 7277824
F’Lnom
(W)
VSWR =1
30
Th=
50°C
AN
N
N o
25 ™~ 70°C
\\
~ 90°c
20
1 10 VSWR 102

Fig. 10 Vg =28 V; f = 175 MHz; typical values;
——~—Th=250°C; Th =70 °C.

Fig. 11 R.F. SOAR; c.w. class-B operation;
f=175 MHz; VoE =28 V; Rth mb-h = 0,45 °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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BLY93C
7277£29
+5
ri
Xj
(§2) X
+
25 - —
\
7
-t i
O V..
-2,5
/
/
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_s |
0 100 200 300
f (MHz)
Fig. 12 Input impedance (series components).
7277531
40
Gp
(dB)
30
20
N\
AN
!
10
——
0
0 100 200 300
f (MHz)

Fig. 14 Power gain versus frequency.

7277530
35 |- 0
R Cy
() 1= CL4 (pF)
R Pt
L >
30 \ ~50
\ /
//
\[ [/
25 —100
\|/
\ J
\
20 ' —150
II N\
- NG R 1
CL
15 . - —200
0 100 200 300
f (MH2)

Fig. 13 Load impedance (parallel components).

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.
Conditions for. Figs 12, 13 and 14:

Typical values; Ve =28 V;P| =26 W;
Th=259C.

July 1978



BLY94

VHF. POWER TRANSISTOR

N-P-N planar epitaxial 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 plastic encapsulated stripline package.
All leads are isolated from the stud.

QUICK REFERENCE DATA

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

mode of operation | Vg f Ps | PL Ic | Gp n z YL
\ MHz w w A dB % Q mA/V
cw. I 28 ’ 175 l <10 ] 50 | <275 | >7 ] >65 | 08+1,45 | 125 j66
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-55. ' =
0,28
\ 023 |~
e 16,1
. __LI s max
/ é —-—‘1,7
a}% \ 1/4"x28UNF
/ \ o e
J‘—"—{—w.
2 ou | of- 3]
® N/ ¢
’ -$7 "
l.—.] e : rzeomna b x2BUNF
6,2 -
58 , 5+
- 21— 4——13~5—><— 85 | 4—0,25
12,5 max max
- 27,2 7256766.2
26,8
When locking is required an adhesive is preferred instead of a lock washer.
Torque on nut: min. 2,3 Nm Diameter of clearance hole in heatsink: max. 6,5 mm.
(23 kg cm) Mounting hole to have no burrs at either end.
max. 2,7 Nm De-burring must leave surface flat; do not chamfer
(27 kg cm) or countersink either end of hole.
September 1978 1



BLY94 | ”

RATINGS Limiting valuesinaccordance with the Absolute Maximuimn System (IEC 134)

Voltages
Collector -base voltage (open emitter)
peak value VcBoM X max. 65 V
Collector -emitter voltage (open base) . VCEO max. 36 V
Emitter -base voltage (open collector) VEBO " max. 4 Vv
Currents
Collector current (average) Icav) max. 6 A
Collector current (peak value) f > 1 MHz IcMm max. 12 A
Power dissipation
Total power dissipation up to Tmpb = 25°C Peot max. 130 W
f> 1MHz
150 Tzt 107 e
A D.C. SOAR T
! l r Vee = 28V T,=25° [
short time A f>1MHz
— operation b N Ic
Piot | VSWR>3 "*/z\‘,s {A)
(W) *{4 *q}/\
j"} </, %(hx
100 - N5 : 10
By T\
N
‘normal operation N \
V.S\W.R.<3
50 1
0 1 -
] . 50 T (°C) 100 10 1 10 Vg (V) 102
Temperature
Storage temperature Tstg -65to +200 °C
Operating junction temperature Tj max, 200 ©°C
THERMAL RESISTANCE
From junction to mounting base Rthjmb = 1.35 °C/W.
From mounting base to heatsink Rehmbh = 0.2 °Cc/w

2 April 1971




BLY94

CHARACTERISTICS

Breakdown voltages

Collector -base voltage
open emitter, Ig = 100 mA

Collector ~emitter voltage
open base, Ic = 100 mA

Emitter -base voltage
open collector; IE = 25 mA

Transient energy
L =25 mH; f =50 Hz

open base

Tj = 25°C unless otherwise specified

V(BR)CBO
V(BR)CEO

V(BR)EBO

-VBE =1.5 V; RBg = 33 @ E

D.C. current gain
Ic=1A;Veg=5V

Transition frequency
Ic=6A; Vecg=2V

Collector capaicitance at f =1 MHz

IE=Ie=0; Vop=30V

Feedback capacitance
Ic =100 mA; Vg =30V

Collector -stud capacitance

hrE

Ces

typ.

> 65
> - 36
> 4
> 8
> 8
10 to 120
typ. 500
typ. 75
< 130
typ. 47

3.5

mWs
mWs

MHz

pF

pF

pF

April 1971 H




BLY94

7260423
1000 =
Veg=20V
1
{MHz)
500 —

0 5 10 Ic (A) 15

7260413
Il

T
T
f=iMHz| | |
200 Ig=Ie=0
Cc
(pF) \\
15Q
\\\
100 N typ
T~
[Tt
50
0
0 10 20 Vcg(V) 30

4 : April 1971




BLY94

APPLICATION INFORMATION
R.F. performancein c.w. operation (unneutralised common-emitter class Bcircuit)

f = 175 MHz; Tmb up to 25 °C

Voc (V) | Ps(W) | PL(W) | Ic(A) | Gp(B) | n(®) | ZH(D | YL(mA/V)
28 | <10 | 50 [<275] >7 [ >65 lo.sjrasl  125-j66

Test circuit for 175 MHz: L7 c?
. 500

(o] L1

500

List of components:

Cl= 2to 20 pF film dielectric trimmer (code number 2222 809 07004)
C2= 4to 40 pF film dielectric trimmer (code number 2222 809 07008)
C3=C4= 56 pF ceramic :
C5= . 100 pF ceramic
C6= 100 nF polyester }
C7= 4 to 60 pF film dielectric trimmer (code number 2222 809 07011)
C8= 4to 100 pF film dielectric trimmer (code number 2222 809 07015)
C9= 6.8 pF ceramic
Ll= 36nH; 2turns enamelled Cuwire (1.5 mm); int. diam. 7mm; length 5 mm;
lead length 2x 5mm '
L2= formed by the metallization on the p.c. board; see component lay-out
L3= 100nH; 7 turns closely wound enamelled Cuwire (0. 5mm); int.diam 3 mm;

lead length 2x5mm
L4 =15 =ferroxcube choke (code number 4312 020 36640)

L6 53 nH; 2 turns enamelled Cu wire (1.5 mm); int, diam. 10 mm; length 5.2
mm; lead length 2x 5Smm
L7= 46 nH; 2 turns enamelled Cuwire (1. 5Smm); int. diam. 9mm length 5. 4mm;

lead length 2x Smm
R1=R2=10% carbon

Component lay-out see page 6

May 1974 H _ II 5



'BLY94

APPLICATION INFORMATION (continued)

* Component lay-out and printed circuit board for 175 MHz test circuit.

- 123mm

+Vee

f c7

1
ground plane removed

7260425

7267867

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

6 ' December 1973




260421 70 7260420
75 [ | AP] b w[RF S0AR £=175MHz; Voc=28V]
7 W Rth mb-n=0.2 'CIW
.| £=175MHz L, {V.S.W.R=1) see page 5
P, | Yec=28Y /
(w) | Tme"25 € ) T
50 (100 t 60 \
A 70°C] Peot=
135W
i \ q
(%) //’ b — 1 o
125W.
4
25 [50 ,/” 50 N
N How
/ ™
0 40

0 0 PR IW) 20

10  V.S.W.R. 102

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.

June 1971



BLY94

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

avoid oscillation. This resistor must be effective for both d.c. and r.f.
7267560

power gain versus frequency
(class B operation)
40
[T111
Gp Voc=28V [
(dB) P, =50W —
- Tmb=25 °C —
30 typ. values
\
20 A\
AN
AN
N
10
o
0
0 100 - 200 300
f (MHz)

7267558 7267559
input impedance (series com - load impedance (parallel com -
ponents) versus frequency : ponents) versus frequency

5 (class B operation) 20| (class B operation)
Ti 1
! Jl_lll Ry, [TTT] Cp -
i Voo =28V Q) { Vo =28V o]
(@) | P =50W Ry ] PL=50W P
2,5 1 Tmpb=25 °C X1 15 Tmbh=25 °C 250
— typ. values \ typ. values
- 1i \
,4 ril |
0 4 10 CL—o]
P }
/ |
/ ~Rp, ]
/ -
-2,5 / 5 =250
| Xi.
1/CL
s o LI L
0 100 200 300 0 100 200 300
f (MHz) f (MHz)
8 v December 1973
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2N3375
2N3553
2N3632

SILICON EPITAXIAL PLANAR OVERLAY TRANSISTORS

The 2Ni3553 is an n-p-n overlay transistor in a TO-39 metal envelope with the collector connected to the case.

The 2N3375 and the 2N3632 are n-p-n overlay transistors in TO-80 metal envelopes with the electrodes
insulated from the studs. )
The 2N3553 and the 2N3375 are intended for v.h.f./u.h.f. and the 2N3632 for v.h.f. transmitting

applications.

QUICK REFERENCE DATA

. 2N3553 | 2N3375 | 2N3632
Collector-emitter voltage
—Vge=15V VCEx  max. 65 65 656 V

Collector-emitter voltage (open base) VCEo  max. 40 40 40 v
Collector current (peak value) Icm max. 1,0 15 3,0 A
Total power dissipation

up 0 Tp =25 0C Piot max.’ 7 11,6 23 W
Junction temperature Tj max. 200 200 200 oC
Transition frequency

Ic=125mA; Ve =28V fr typ. 500 500 - MHz

Ic =250 mA; Vcg =28 V fr typ. - — 400 MHz
R.F. performance at Vo =28 V
type number f (MHz) Pg (W) P (W) . 1 (%)

2N3553 175 2,5 <0,25 > 50

2N3375 100 7.5 <1 >65

2N3375 400 > 3 o1 >40

2N3632 175 >135 3,5 >70
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.

wae A5°"|
v
f =5 051
2N3553 r%gx ———c———— -—
|| e Y ———— ]

L 66 —pmle 12,7 4

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

min

72593221

W ( September 1978



- 2N3375
2N 3553

2N 3632 .

MECHANICAL DATA (continued) : ) ‘
2N3375 Dimensions in-mm
2N3632 ’ Torque on nut: min. 8 cm kg

TO-60 max. 17 cm kg

The top pins should not be bent Diameter of hole in heatsink: 4.8 t0 5.2 mm
o

™ 198™Max

10-32UNF £
L3 =
a S,,I —
®
[ P
3]mox
1150 ikl
1072 ngmex
7208701

RATINGS (Limiting values) 1)

Voltages 2)

Collector-base voltage (open emitter) VcBo max. 65 V
Collector -emitter voltage

Ic up to 200 mA; -Vgg = 1.5V VCEX max. 65 V
Collector -emitter voltage (open base)

Ic up to 200 mA VCEO  max. 40 Vv
Emitter -base voltage (open collector) VEBO  max. 4 VvV
Currents 2) 2N3553 | 2N3375 | 2N3632
Collector current (d.c.) Ic max. 0.35 0.5 1 A
Collector current (peak value) Icm max. 1.0 1.5 3 A
Power dissipation 2) i
Total power dissipation Piot  max. 7 11.6 23 W

up to Tmb = 25 O°C
Temperatures
Storage temperature : Tstg -65 to +200 °C
Junction temperature T max. 200 ©OC

]

1) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134. ) :
2) See also areas of permiissible operation at pages 10 and 11.

2 ' H ’ : ” June 1968



ZN3375

2N 3553
2N 3632
THERMAL RESISTANCE ‘2N3553 2N3375| 2N3632
From junction to mounting base Rih j-mb = 25 15 7.5 OC/W
From mounting base to heatsink Rth mb-h - = 0.6 0.6 °Cc/w
From mounting base to heatsink
mounted with
top clamping washer of 56218 Rth mb-h = 1.0 oc/w
top clamping washer of 56218
and a boron nitride washer
for electrical insulation Rth mb-nh = 2.5 oCc/wW
CHARACTERISTICS Ty =25 OC unless otherwise specified
Collector cut-off current 2N3553 | 2N3375 | 2N3632
I =0; VCE =30 V IcEO < 100 100 250 pA
Breakdown voltages
Ig = 0; Ig = 250 pA V(BR)CBO > 65 65 65 V
Ig up to 200 mA g
-Vgg =1.5V;Rg=33 1) V@ER)CEX > 65 65 65 V =
Ig =0 1) V@ER)CEO > 40 40 0 Vv -
Ic = 0; Ig .= 250 A V(BR)EBO > 4 4 4V
Base-emitter voltage
Ic = 250 mA; Vog =5V VBE < 1.5 \
Ic= 500 mA; Vgg =5V VBE 1.5 v
Ic = 1000 mA; Vog =5V VBE 1.5 V.
Saturation voltage
Ic= 250 mA;Ig= 50 mA VCEsat < 1.0 v
Ic = 500 mA; Ig = 100 mA VCEsat 1.0 v
VCEsat 1.0 V

Ig = 1000 mA; Ig = 200 mA

1) Pulsed through an inductor of 25 mH; 8 = 0.5; f = 50 Hz

September 1970




2N3375

2N 3553
2N 3632
CHARACTERISTICS (continued) T i® 25 OC unless otherwise specified
D.C. current gain 2N3553 | 2N3375 2N3632
. = > 15 15
Ic= 125mA; VCE =5V hpg < 200 200
Y o > 10 10 10
Ic = 250 mA; Vgg =5V BFE < 100 100 150
= 1000 mA; Vg = 5 V b > >
Ig = 1000 mA; Vg = FE < 110
Collector capacitance at f = 1 MHz
I =1g=0; Vcp =28V Ce < 10 10 20 pF
Collector-case capacitance < 6 6 pF
Transition frequency
I = 125mA; Vo = 28 V fr typ. 500 500 MHz
I =250 mA; Vcg =28 V fr typ. 400 MHz
Real part of input impedance at f =200 MHz
Ic =125 mA; Vog =28V Re(hy,) < 20 20 Q
Ic =250 mA; Vog = 28 V Re (hje) < 20 @
R.F. performance at Vo = 28 A%
f Py Py Ic n Test circuit
(MHz) W) (W) (mA) % at page
2N3553 . 175 2.5 <0.25 < 180 > 50 5
2N3375 100 7.5 <1 < 410 > 65 6
2N3375 400 >3 1 270 > 40 7
2N3632 175 > 13.5 3.5 690 > 70 5

NOTE

The transistors can withstand an output V.S.W.R. of 3:1 varned through all phases
under conditions mentioned in the table above.

June 1968



2N3375
2N 3553
2N 3632

CHARACTERISTICS (continued)
Test circuit with the 2N3553 or the 2N3632 at f = 175 MHz

ceT

# R - ! I C;—, 7209524
- Vee +

*) The length of the external emitter wire of the 2N3553 is 1.6 mm.
The emitter of the 2N3632 should be connected to the case as short as possible.

Components

Cl=C2=C3=C4=4to29pF air trimmer
CS5 = 10 nF  polyester
Cé6 = 100 pF  ceramic

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

L2 = Ferroxcube choke coil. Z (at f = 175 MHz) = 550 Q + 20% :
(code number 4312 020 36640)

L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4 mm

L4 = 3 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads
2 x 20 mm

0 for the 2N3553

0 to 2 Q2 for the 2N3632

n

September 1970 ) 5




2N3375
2N 3553
2N 3632

CHARACTERISTICS (continued)
Test circuit with thé 2N3375 at f = 100 MHz

Ri=5000

Components

Cl =C2=3.5t06l.5 pF
C3= 10 nF
C4=C5= 4to 29 pF
Cé6 = 330. pF
C7= 10 nF

®”

R2 c?

¥ Vee j—r 7200826

+&

air trimmer

polyester

‘air trimmer

ceramic

polyester

L1 = 2 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 10 mm; leads

2 x 10 mm

L2 = Ferroxcube choke coil. Z (at f = 100 MHz) = 700 Q + 20%

(code number 4312 020 36640)

L3 = 23 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 6 mm

L4 = 5 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads

2 x 100 mm

R1=1.35Q  carbon
R2= 10Q carbon

' I | September 1970



2N3375

2N3553

2N3632

CHARACTERISTICS (continued)
Test circuit with the 2N3375 at f = 400 MHz

*) The emitter should be connected to the case as short as possible.

L

2N3375

Lé

Components
Cl=C2=0.7¢t06.7 pF
C3 = 0.5to0 3.5 pF
C4=C5= 3to 19pF
C6=C7 = 15 pF
c8 = ‘ 4700 pF
L1 =20

R
A

ceramic trimmer
ceramic trimmer
air trimmer
ceramic

ceramic

i

Tece
.

22098229

mm straight Cu wire; diam, 1.5 mm; spaced 8 mm from chassis

L2 = 17 turns closely wound enamelled Cu wire (0.5 mm); int. diam. 3 mm

L3 = 7 turns closely wound enamelled Cu wire (0.5 mm); int. diam. 3 mm

L4 = 1 turn Cu wire (1.5 mm); int. diam. 10 mm; leads 2 x 5 mm

R =

0to5SQ

(1111

September 1970




2N3375
2N 3553

2N 3632

APPLICATION INFORMATION
The 2N3553 used in a frequency doubler circuit 87.5 - 175 MHz

—

I , o[> fo=175MHz
fi=825MHz 242 KK, = A R=500
Rs=500. "Fz : -l- - Il ] : l
cé ITe7 c8
T B (7] T

Pl
»

\g
i
)

- ) 7209528
VCC =28V i}'

Components

Cl1=C2=C3=4to 29pF air trimmer Ry =0 to 50 ©

C4 = 3.5 to 61.5 pF air trimmer Ry = 10 carbon
C5= 56 pF ceramic :

Cé6 = ) 680 pF ceramic

C7 = 150 pF ceramic

C8 = 100 pF ceramic

Co9= 10 nF polyester

L1 = 5 turns Cu wire (1 mm); winding pitch 1.5 mm; int. diam. 6 mm; leads
2x 12 mm
L2 = Ferroxcube choke coil; Z (at f = 87.5 MHz) = 750 Q + 20%
(code number 4312 020 36640)
L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int, diam. 4 mm
L4 = 6 turns Cu wire (1 mm); winding pitch 1.5 mm; int. diam. 6 mm; leads

2x12 mm
__721 12
~Vgg=750mV adjusted with Ry P, =05W
R| Vec =28V Vec =28V 6p
(W) n’ dB)
(%lo) |-
] » |
1 100 10
d
LA
r: CEHT =
05| o 50 8
A
Z
0 0 i 6
50  P;(mw) 100 250 750 —Vgg(mV) 1250

8 “ H September 1970



2N3375
2N 3553
2N 3632

APPLICATION INFORMATION (continued)
The 2N3553 used in a parametric frequency tripler 156.7 - 470 MHz

c8 C6, C9
2N3553 & lr——,H’:;ﬂ
ct
e 5 s '
. fo=470MHz
fi=1567MHz % 1”‘ ) %La Ri=500
Rg= 500, Ve ° .
RY
¢4 7]cs
- I'co Jcn
Rz T
4
- Ve i
*) C3 tuned to second harmonic frequency
Components
Cl1=C2=C3=C4=4t0 29pF air trimmer Ry =2.292 carbon
C5=C6=C7= 4 to 10.4 pF air trimmer Rp= 10Q carbon
C8 = 1.0 pF ceramic
C9 = 12 pF ceramic; feed through
C10 = 100 pF ceramic; feed through
Cll = 1000 pF ceramic
Cl2 = " 15nF polyester

L1 = 35 mm straight Cu wire; diam. 1 mm; spaced 5.5 mm from chassis
L2 = Ferroxcube choke coil; Z (at f = 156.7 MHz) = 600 Q + 20%
: (code number 4312 020 36640)
L3 = 18 mm straight Cu wire; diam. 1 mm; spaced 5.5. mm from chassis
L4 = 7 turns closely wound enamelled Cu wire (0.5 mm); int, diam. 3.5 mm
L5 = 3 turns Cu wire (1 mm); winding pitch 1.7 mm; int, diam. 8.5 mm; leads
2 x 10 mm
L6 = 2 turns Cu wire (1 mm); winding pitch 1.7 mm; int, diam. 7 mm; leads
2 x 10 mm
L7 = 40 mm straight Cu wire; diam. 1.5 mm; spaced 5.5 mm from chassis
L8 = 1 turn Cu wire; int. diam. 7 mm; leads 2 x 5 mm

Typical performance at Vog = 28 V

Po Pj Gp Ic n
(W) (W) (dB) (mA) %
1.5 0.27 7.5 125 43
2.0 0.39 7.1 156 46

September 1970 “ “ 9



2N3375

2N3553
2N3632
4
7207890 10 7210617
maximum allowable to- [2N3553 See also 2N3553}
tal power dissipation [T adjacent graph
Ptot |versus mounting base temp] [ |
(w) .
seealso —- (a)
adjacent graph
10 1
oI
R
\\
5 N 07! >
~ Ryot=Pyc+P - P,
[ Pot=Re+Fi ~Fo N
N
— 0 107 2
— 0 100 Tpp (°C) 200 1 10 VeeV) 10
15 7207903 10 T 2210618
maximum allowable to-12N3375 see also 2N3375
p. ., |tal power dissipation [1] wdjacent graph
;;’t versus mounting base temp.| | I,
(W) see also [ 1] (A)
N\ adjacent graph
10 - 1 o
\
3 N
N N
N
S N o ) i
Prot=Ri.c+Pi-Po
N
N\
N
0 , 10° 2
0 100 T,p(°C) 200 0 Ve 0
10 I | “ July. 1969



2N3375
2N 3553
2N 3632

30 . 7207900 10 ‘ 7210619
maximum allowable to-12N3632 See also 2N3632
Prot tal power dissipation |17 idjacent graph
versus mounting base temp/ L
w) Sk
seealso L (A)
N adjacent graph—
N I
20 1
N X
A\
A Y

10 N 10"

TC
1

N
0 : 1072 .
0 100 Ty (°C) 200 ! 0 Ve 0

1 Region of permissible operation under all base -emitter conditions and at all fre-
quencies, including d.c.

I Additional region of operation at f > 1 MHz,
Care must be taken to reduce the d.c. adjustment to region I before removing
the a.c. signal. This may be achieved by an appropriate bias in class A, Bor C,

Il Operating during switching off in this region is allowed, provided the transistor
is cut-off with -VBB < 1.5V and Rgg = 33 ©, Ic <200mA and the transient
energy does not exceed 0.5 mWs.

" July 1969 ” ~ ” 11



2N3375
2N3553
2N3632
. 7207911 7207908
typical values 2N3553 typical values 2N3375
VCE=28V VCE:ZBV
Tnb=25°C Tmb=25°C
P R
W) (w)
10 10 P} =2W
FT11.5W|
\ 1]
W -TO75 WENDRIN
\ \ N
VAN % [0.5 \‘\ h
5 CINN 5 -
. -
\ N, P
NN ‘\ﬁ’\sa
X N 6"“’
230
0. Sy,
0 O T 0
0 100 200 300 400 0 100 200 300 400
. f(MHz) f(MHz)
. 7207894 7207898
VCE=28V 2N 3632 f=1MHz -
Tmb =25°C 40 Ig=le=0
typical values Tj=25°C
R Ce
(W) (pF)
20K 30
R\ \\ Xty
N
N
. NUNC 20
N N NN ] B typ N
10 ‘\‘ = Pi=3w___ = E‘NQS
N ™ 2.5W
\‘ N 2w :H 10 ’\J{ ::
15W_ - < "‘!30 - 4
W ZE NJS7SHT
~=Hosw—
0 LI -0
0 100 200 300 f(MHz) O 20 40 Vg (V) 60

.|
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2N3375

2N3553
2N3632
7207905 7207896
Ieg™ Ic=250m
g => Ig= 50mA
Vcesat Tj=25°C VCEsat
(mv) (mv)
300 > 300
%'g Al
2 : 3552 2331
200 <'3'2§?§ 200 st . e
V\S“J ‘.Jq"}b I'N3>q
N
100 : 100
[ |
0 0 -
0 200 4001c(mA) 600 25 75 125 Tj(°C) 175 =
7207892 7207893
Nee=5V 2N3553 [ AVee =5V N363
HYce ce
05 0 2N3375 1T = 250
400228 a00HTi=28°C
Ic Ie |
(mA) (mA)
300 600!
typ tvp
200 400
100 200
0 0
0 05 1 Vge(V) 0 05 1 Vgg (V)
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2N3375

2N3553
2N3632
' 7207902
» 1000 base current versus : 2N3553)
collector current _ 42N 3375
Ic ¥c E;: Zc S p 5
_'2 N ~\ V1 .“\0
(mA) [ ST ST
/ “,/.
yd / | -~
100 4 Y«
4 7
y4 P
/ A
4 /
/ A
— 01 1 10 © Ig(mA) 100
1000 —— — 7207301
T ko
SPTHA o= G ]
Ic B ’/ - r base currﬁntt
versus collector
(mA) 4 4 L current
4 o Veg=5V
vy )% Tj=250¢
4 / /
// / /
/ e
100f-A—~
! 7
7
/.
/
L/
10
1 10 ~ 100 Ig (mA) 1000
14
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LNOOID

p 2N3553
2N3632
7207899 7207904
VeE=5V 2N3553}] Vcg=5V N3632-]
Ti=25°C 2N3375[] Ti=25°C
hre hre
60 60
typ
P
40 w0
20 20
0 0 —
0 200 4001¢c(mA) 600 0 500 1000 Ic (mA) —
=
7207907 7207910
2N3553 IB"" A t.f‘n' b N3632 H1ig= mAH
2N3375] i T I T H
400jtypical values S8mA4 400 M 7m A
Ti= 25°C = s 1 typical values inmhi
Ic a 7m c Tj=25° 6mA]
(mA) = (mA)Q -
1] ¥
30 émAl 3004 gt
nEn 11 J A
A LI
(1 SmA H
£ = [ ima
200 mAl 200
F - Jl R |
‘&{AT‘ 3mA]
- = 25
2mA] 2mA-
100 2 Q 100 *
111 1
mA] i 1mA-
IEENEEN ™
ok THHH okx HH
0 2 4 Veglv) 6 0 2 4 Veg(V) 6
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2N3375

2N3553
2N3632
7207508 ‘ 7207895
600 typicatl values -1 12N3553 600 typical values 2N3632
fr | Tj=25°C 2N3375 fr |Tjz28°C
(MHz) } (MHz)
2 SRSV E=28Y]
- RSV Vg =26V
400 NE 400 =
g {14V
7V
|
200 1 200
— oLL 0
— 0 100 200 300 400 0 100 200 300 400
— ' Ic(mA) I (mA).
7207891
Veg28V
*r
(MHz)
600
IC=125TA_2N 55{i?\l3375 typ]
T ENRERE
HH LU T
400 230m N3632 typ]
200
0

0 50 100 T; (°C) 150
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2N3375

2N3553
2N3632
6 7207979
typical vdlues 2N3553
P f=175MHz
o
(w)
é?$
4 Y
<
QP"\‘"
i /
2 (l Ogﬂ
/,
C mEn——
0 20 V() 4 —
7207978 7207980
typical values N3375 typical values - 2N3632
=175MHz I f=175MHz
8 &I“ZZ 20iclass B operation
Py /;ﬁ?%\i: R
(W) o arans (W)
6 15 A ,,;:?;“
a NVas
5o
4 10 Das
2 5 V‘,.-::
o 0
10 20 Vcg(V) 30 0 10 20 Vee(V) 30
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2N3866
2N4427

).

SILICON PLANAR EPITAXIAL OVERLAY TRANSISTORS

N-P-N overlay transistors in TO-39 metal envelopes with the collector connected to the case. The
devices are primarily intended for class-A, B or C amplifiers, frequency multiplier and oscillator circuits.

The transistors are suitable in output, driver or pre-driver stages in v.h.f. and u.h.f. equipment.

QUICK REFERENCE DATA

. 2N3866 | 2N4427
Collector-emitter voltage —_—
Rge=10Q VCER  max. 55 40 \
Collector-emitter voltage (open base) VCEO ~ max. 30 20 \
Collector current (d.c. or averaged over
any 20 ms period) e max. 0,4 04 A
Total power dissipation up to Ty =25 0C Ptot max. 5 35 W
Junction temperature Ti max. 200 200 ocC
Transition frequency
lc=25mA; Veg=15V; f=100 MHz . fr typ. 700 - MHz
Ic=25mA; Vee = 10 V; f= 100 MHz fr typ - 700 MHz
R.F. performance
type number | f (MHz) | Vee (V) | Po (W) [ P (W) | n (%)
2N3866 400 - 28 1 ‘ <0,1 ‘ > 45
2N4427 175 12 1 <0, > 560
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.
= Yos1
) 4 max
na\gx o——m
—_— ]
L_nﬁ'c'?x—’ 1,7%]""\ > 92593221

Maximum lead diameter is guaranteed only for 12,7 mm.

Accessories: 56218 (package); 56245 (distance disc).
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2N3866

2N4427

H

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

Voltages 1)
Collector -base voltage (open emitter)

Collector -emitter voltage
Rpg = 10 Q

Collector -emitter voltage (open base)

Emitter-base voltage (open collector)

Currents 1)

Collector current (d.c. or averaged
over any 20 ms period)

" Collector current (peak value)

Power dissipation 1)

Total power dissipatioﬁ up to Typ = 25 oC

Temperatures -
Storage temperature

Junction temperature

THERMAL RESISTANCE -
From junction to ambient in free air
From junction to mounting base

From mounting base to heatsink
mounted with
top clamping washer of 56218

top clamping washer of 56218
and a boron nitride washer

- -for electrical insulation

2N3866 | 2N4427

VCBO max. 55 40V
Vcgr max. 55 40 .V
Vcgo max. 30 20 V
VEBo max. 3.5 2.0 Vv
I max. 0.4 0.4 A
Icm max. 0.4 0.4 A
Piot max. 5 3.5 W
Tstg -65 to +200 ©°C

T . max. 200 oC

Rip j-a 200 OC/W
Ry j-mb = 35 OoC/W
Rth mb-h = 1.0 °c/w
Rthmb-h = 2.5 9C/W

1) See also areas of permissible operation on page 6 .

|
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2N3866

2N4427
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current 2N3866 | 2N4427

Ig=0; Vgg =28V IcEO 20 uA

Ig=0; Vgg =12V IcEO 20 upA
Breakdown voltages
- Ig =0; Ig = 100 uA V@BRYCBO > 55 40 V

Ic =5 mA; Rgg =10 Q V(BR)CER > 55 40 Vv

Ig =0;Ic =5mA V(BR)CEO > 30 20 V

Io = 0; Ig = 100 pA V(BR)EBO > 3.5 2V
Collector -emitter saturation voltage

Ic = 100 mA; Ig = 20 mA Vepsat < 1.0 0.5 V
D.C. current gain

Ic= S0mA; VCE =5V hpE 10 to 200

Ic = 100 mA; VGg =5V hFE 10 to 200

Ic =360 mA; VCg =5V hpg > 5 5
Transition frequency ‘

Ic = 25 mA; VCE = 15 V; f = 100 MHz fr typ. 700 MHz

Ic =25 mA; VCg =10 V; f = 100 MHz, fr typ. 700 MHz
Collector capacitance

Ve =28 Vi Ig =1g = 0; f = 1 MHz Cc 3 pF

VcB=12V;1Ig =Ie=0;f =1 MHz Cc 4 pF
R.F. performance at Tyyp = 25 °C

f (MHz) | VGE (V) PLOW) | T (ma) | nB) | oo pe

2N3866 100 - 28 1.8 0.05 <107 | > 60

2N3866 250 28 1.5 0.1 <107 | > 50

2N3866 400 28 1.0 <0.1 < 79 [>45 4 >

2N4427 175 12 1.0 <0.1 <167 | > 50 5 *

2N4427 470 12 0.4 0.1 67 50

*) The transistor canwithstand an output V.S.W.R. of 3: 1varied through all phases
for conditions, mentioned in the table above.
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'2N3866

2N4427

CHARACTERISTICS (continued)
Test circuit with the 2N3866 at f = 400 MHz

c3 5
s
j
l
c4 -
: %L‘, ;p)’ Ry =50,
_l
= |
|
| .
c71 m T 4

VEg = —28V

Cl1=C2=C3=4t029pF  air trimmer

C4~= 4 to 14 pF air trimmer

Cs = 1nF feed through

cé = 12 pF

C7 = 12 nF

Rl = 5.6 Q

R2 = 10 Q2

L1 = 2 turns Cu wire (1 mm); int. diam. 6 mm; winding pitch 3 mm

1.2 = Ferroxcube choke coil; Z (at f =250 MHz) = 450 2 {(code number 4312 020 36690)
L3 = L4 = 6 turns enamelled Cu wire (0.5 mm); int. diam. 3.5 mm (100 nH) -
L5 = 2 turns Cu wire (1 mm); int. diam. 7 mm; winding pitch 2.5 mm;

‘leads 2x15 mm. )

4 “ ‘ “ September 1970



2N3866

2N4427
CHARACTERISTICS (continued)
Test circuit with the 2N4427 at f = 175 MHz
o
=< R =500
: 4

7208869

*) The length of the external emitter wire is 1.6 mm

Cl=C2=C3=C4=4to029pF air trimmer

C5 = 1nF feed through
C6 = 12 nF
R = 10 @

L1 = 2 turns Cu wire (I mm); int.diam. 6 mm; winding pitch 2 mm; leads 2x10 mm
L2 = Ferroxcube choke coil; Z (at f =175 MHz) =550 Q2 (code number 4312 020 36640)
L3 =2 turns Cu wire (1 mm); int. diam. 5mm; winding pitch 2 mm; leads 2x10 mm
14 = 3 turns Cu wire (1.5 mm); int. diam.10 mm; winding pitch 2 mm; leads 2x15 mm

September 1970 5



2N3866

2N4427
|0 721052_0
6 72088661 see also 2N3866
2N3866 adjacent graph
Pot I
(w) (A)
N
N 1
4 N\,
N \\
\ 17
I
& \\
4 ]\l * \
2 I ' o -1
see also 3\ 10
adjacent graph U’)J\ I jing
LTI TTT 9
T N O
Ptot =Fdc. tPi—Fo J
m— ’ 0 !
— 0 100 Tqmb(oc ) 200 10‘2
— 1 10 Vee(V) 102
‘0 4 I L L LLE 72‘062b
6 , g i see also . 2Né427
: 2N4427 adjacent graph
P
tot IC
W) (A)
4 1
N
I
?‘6 \
NA N
2 BN "
see dlso 9. 10
adjacent graph ks> i Tix
EEEEERRE (2
jENEREERE
PtOt =Pd.c. + Pi —Pu
oL 5 .
0 100 Tamb(°C) 200 2
1 10 Vee(V) 102
6 H September 1970




2N 3866
2N4427

1 Regionof permissible operationunder all base-emitter conditions-and at all fre-
quencies, including d.c. :

Il Additional region of operation at f > 1 MHz.
Care must be taken to reduce the d.c. adjustment to region I before removing
the a.c. signal. This may be achieved by an appropriate bias in class A, B or C.

III Operating during switching off in this region is allowed, provided the transistor
is cut-off with =Vgg <1.5V and Rgg =33 2, IC <100 mA and the transient en-
ergy does not exceed 0.125 mWs.

7208860 - 7208861
Vce=28V 2 Vcg =12V 2N&427
Tm[?= 25°C Tmb =25°C
2 - typical value 2 typical values
Pc Py
(w) W)
15 &":2‘0(," 15 :
a2 R =0IW
_#5‘;,,. L0075W,
1 Moo 3 1 A 005w
%g;’~ G = A004W
05 05
0=200 400 f(MH2)600 % 200 400 H{MHz)600

March 1968 ' : 7




2N3866

2N4427
7208863 7208864
IE =le=0 Vce=15V
f=1MHz. f =100MHz
8 T= 25°C 1000 T, =28°C
Ce tr
(oF) (MH2)
6 800
&
4 600
/s
2 400
% 10 20 Vg 30 2% 100 200IcimA) 300

I | ‘ March 1968



2N3866
2N4427

OPERATING NOTE Below 280 MHz a base-emitter resistor of 10 © is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
30 7268952
power gain versus frequency
(class B operation)
Gp M- HAHH
(dB) | 2N3866 Vec =28V |
P;,=1W o ]
20 4 typ. values [T
/
y
v
\\
3
. \\
10 NC
N
without +—1—
emitter :: —
tuning 14 E
0 11T —
0 250 f(MHz) 500 I
20 7268953 500 7268954
input impedance (series com- 1 load impedance (parallel com-
ponents) versus frequency ponents) versus frequency
Ti | (class B operation) Ry (class B operation)
(’g) TTTT 1 @ TTT T
1 2N3866 Xj b+ 2N 3866
10}x; 1000 [R ~51
mY ‘el pd
\ CL
\ N ] C
4 L
N4 (pF)
i i
Z ! AT -
0 500 ~104
[ X ) / R
Voo =28V H Voo =28V L
Y 4 PrL=1W . Py, =1W
Tmp = 25 °Cc 1] Tmp, = 25 °C
/A typ. values [T typ. values
TTTTTTT [T TT1]
-10 [TITTITT OCL [T I
0 250 f(MHz) 500 0 250 f(MHz) = 500
May 1974 “ 9




2N3866
2N4427

.

OPERATING NOTE Below 100 MHz a base-emitter resistor of 22 Q is recommended to

avoid oscillation. This resistor must be effective for both d.c. and r.f.
7268955

power gain versus frequency
20 (class B operation)
Pl
Gp 2N4427
(dB) —l
15 |- : A N
N
~
10
5 Ve =12V -
PL =1W —
_ +Tmb = 25 °C
— typ. values [
= 0 [TTT1
- 0 100 200 300
f (MHz)

7268956 7268957
input impedance (series com- load impedance (parallel com-
ponents) versus frequency ponents) versus frequency

20 (class B operation) 200 | (class B operation) ‘
r [T [ 1] ’ L[] o
i LY 2N4827 RL IN4427 CL]
1 ()
& L =
10 150 {‘ 11 -10
X /’ CL
] \m; or)
X:
ad 1 - N {
0 T IOQ / N l20
I~
}_x )4 RL
i
-10 Vec =12V 50 [~ Veg =12V -30
PL=1W | : PL=1W _
Tmb = 25 °C1— L Tmp = 25 °C
typ. values typ. values
20 [T 1] 0 HEEE
0 100 200 300 0 100 00 300
f (MHz) f(MHz)
10 ” ” May 1974
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2N3924
2N3926
2N3927

SILICON PLANAR EPITAXIAL OVERLAY TRANSISTORS

The 2N3924 is an n-p-n overlay transistor in a TO-39 metal envelope with the collector connected to the case.

The 2N3926 and the 2N3927 are n-p-n overlay transistors in TO-60 metal envelopes with the emitter

connected to the case.

The transistors are intended for v.h.f. transmitting applications.

QUICK REFERENCE DATA

Maximum lead diameter is guaranteed only for 12,7 mm.

Accessories: 56218 (package); 56245 (distance disc).

. 2N3924 | 2N3926 |2N3927
Collector-emitter voltage .

-Vgg=15V VCEX  max. 36 36 36 )
Collector-emitter voltage (open base) VCEO  max. 18 18 18 VvV
Collector current (peak value) Icm max. 16 3,0 45 A
Total power dissipation

up to Ty =25 °C Piot max. 7 11,6 23 W
Junction temperature T max. 200 200 200 oC
Transition frequency

Ic=100mA; Vg =135V fr > 250 250 - MHz

lc=200mA; Vcg=135V fr > - - 200 MHz
R.F. performance at Vg = 13,5 V; f = 175 MHz

" type number : Po (W) P; (W) n (%)
2N3924 4 <1 >70
2N3926 7 <2 >70
2N3927 12 <4 >80
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.
h _¥o,51
j max
2N3924 85 —_—
=]
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2N3924
2N3926
2N 3927

MECHANICAL DATA (continued) Dimensions in mm

2N3926
2N3927 Diameter of hole in heatsink: 4.8 to 5.2 mm
TO-60 The device is supplied with nut and lock washer

The emitter connected to the case

The top pins should not be bent Torque on nut: min. 8 cm kg

max. 17 cm kg

o
oy 198™ax
10-32UNF €
c: el |
@«
L ~
3gmex 10
50 [
1072 1n5mex
220870t
RATINGS (Limiting values) 1)
Voltages 2) o
Collector -base voltage (open emitter) Vcpo — max. 36 V
Collector-emitter voltage

Ic up to 400 mA; -VBg = 1.5V Vcegx  max. 36 V
Collector -emitter voltage (open base)

Ic up to 400 mA ' VCEo  max. 18 vV
Emitter-base voltage (open collector) VEpo  max. 4V
Currents 2) : 2N3924 | 2N3926 | 2N3927
Collector current (d.c.) Ic max. 0.5 1.0 1.5 A
Collector current (peak value) IcM max. 1.5 3.0 4.5 A
Power dissipation 2) ‘

Total power dissipation v

up to Tpyp = 25 °C Prot max. 7 11.6 23 W
Temperatures ‘ )
Storage temperature , . Tstg -65 to +200 °C
Junction temperature T. max. 200 ©C

)

1) Limiting values according to the Absolute Maximum System as defined in JEC
publication 134.
2) See also areas of permissible operation at pages 8 and 9.
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ZN3924

- ” 2N3926
- 2N3927
THERMAL RESISTANCE 2N3924 | 2N3926 | 2N3927
From junction to mounting base Ry j-mb 25 15 7.5 °C/W
From mounting base to heatsink Rthmb-h = 0.6 0.6 OC/W
From mounting base to heatsink
mounted with
top clamping washer of 56218 Rthmb-h = 1.0 oCc/W
top clamping washer of 56218
and a boron nitride washer
for electrical insulation Rih mb-h 2.5 OC/W
CHARACTERISTICS Tj =25 OC unless otherwise specified
Collector cut-off current 2N3924 | 2N3926 | 2N3927
Ig=0;Vgp=15V IcBo < 100 100 250 upA
- 1g =0; Vgp =15 V; T = 150 °C  Icpo < 5 5 10 mA
Breakdown voltages
I = 0; I = 250 pA Vercso > % 36 | 36 v =
I up to 400 mA . —
-Vpg =1.5V;Rg=3321)  vgricpx > 36 36 36 V
I =0 1y V@BR)CEO > 18 18 18 V
Iz = 0; Ig = 250 pA V(BR)EBO > 4 4 4 VvV
Base-emitter voltage
Ic= 250mA; Vg =5V VRE < 1.5 v
Ig = 500 mA; VCE =5V VBE < 1.5 v
Ic = 1000 mA; VGg =5V VBE < 1.5V
Saturation voltage
Ic= 250 mA;Ig= 50 mA VCEsat < 0.75 A
Ic = 500 mA; Ig = 100 mA VCEsat < 0.75 A%
I = 1000 mA; Ig = 200 mA VCEsat < 1.0 V
1) Pulsed through an inducto.r, of 25 mH; 6 =0.5; £ = 50 Hz
3
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2N3924
2N3926
2N3927

CHARACTERISTICS - (continued)

T;=25 OC unless otherwise specified

D.C. current gain 2N3924 | 2N3926 | 2N3927
o . _ > 10
Ic= 250 mA; VCg =5V hgg < 150
Ic = 500 mA; Vg =5V h > S
c* mas VCE = FE < 150
I = 1000 mA; Vgg =5V h > 5
C ~ ma; VCE = FE < 150
Collector capacitance at f =1 MHz
Ig=1g=0; Vgg=13.5V Cc < 20 20 45 pF
Transition frequency
Ic =100 mA; Vog =13.5V fr 250 250 MHz
Ig =200 mA; Vg = 13.5V fr 200 MHz
Real part of input impedance at =200 MHz
Ic =100 mA; VCg = 13.5V Re(hje) < 20 20 : Q
Ic =200 mA; VCg = 13.5 V Re(hie) < 20 @
R.F. performance at Vcg = 13.5V; £ = 175 MHz
Py Py Ic n Test circuit
(W) (W) (mA) % at page
2N3924 4 <1 < 420 > 70 S
2N3926 7 <2 < 740 > 70 6
2N3927 12 <4 < 1100 > 80 6

NOTE

The transistors can withstand an output V.S.W.R. of 3:1 varied through all phases
under conditions mentioned in the table above.
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2N3924

2N3926
2N3927
CHARACTERISTICS (continued)
Test circuit with the 2N3924 at f = 175 MHz
G
» N394 ~ e
C1 \\
e |
: gu c4°;f R=50.0.
Rg=500 - ] .
|
|
pos l

1 l G
é-uJ

= Vec
*) The length of the external emitter wire of the 2N3924 is 1.6 mm.

Components

Cl=C2=C3=C4=4t029pF air trimmer
C5 = 10 nF polyester
L1
L2

"

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

Ferroxcube choke coil. Z (at f =175 MHz) = 550 Q + 20%
(code number 4312 020 36640)

L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4 mm

L4 = 3 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 12 mm; leads
2 x 20 mm

September 1970 5




2N3924
2N3926
2N3927

CHARACTERISTICS (continued)
Test circuit with the 2N3926 or 2N3927 at f = 175 MHz

2N3926 Le €3
~ MN3R7 ~ —~ s
cl ~
.'.*F_ 3
° i .
. : ?LS caﬁf RL=50.0
Rg =500 P
S? Ve |
|
”7109556 l ‘
5 =
’ R c6
L HH
Component.s ,
Cl=C2=C3=C4=41t029pF air trimmer
C5 = 100 pF ceramic
C6 = 10 nF polyester
Ll = 1 turn Cu wire (1.0 mm); int. diam. 10 mm; leads 2 x 10 mm

L2 = Ferroxcube choke coil. Z (at f = 175 MHz) = 550 © + 20%
(code number 4312 020 36640)

L3 = 15 turns closely wound enamelled Cu wire (0.7 mm); int. diam. 4mm

L4 = 2 turns closely wound enamelled Cu wire (1.5 mm); int. diam. 8.5 mm; leads
2 x 20 mm

R =109 carbon

6 September 1970




. 2N3924

2N3926
2N3927
i 7208181 7208183
typical values 2N3924 2N3926
Veg=13.5V
8| Tmp =25°C 8 \
Po PO 1
(W) (W) ’;L;::
6 6 :
S %
4 S 4
N
T 71,0
I}Z typical values N
N VeE =13.5V T
2 25, 2/ Tmb = 25°C Sw.
AT :_ ]
251,
0 0 —
0 100 200 f(MHz)300 0 100 200 f(MHZz) 300 =
7208182 60 7208188
typicdl values 2N3927 typ Ig=1,=0
Veg =13.5V f=1MHz
20[Tmp =25°C Ce Tj=25°C
Po (pFI[N
(W)
15 40HH
\
10 S ty N
\\qlg & 2N3927
N 20
2 A
5 5PN = 2N3924
< 2N3926
IIML
0 0
0 100 200 f(MHz)300 0 20 Vg (V) 40
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2N3924

2N3926
2N3927
- 7208196 10 7210623
maximum allowable to- [2N3924 See also 2N3924
P tal power dissipation’ adjacent graph g
tot Jversus mounting base temp I ;
(W) | \
seealso - . W
adjacent graph _
10 : y I
5 N 10"
m
[~ Rot=Ryc+Pi ~Po
h .
0 107 ,
0 00 Typc) 200 ! 0 Ve 0
15 7208197 10 e 7210621
maximum allowable to-{2N3926 See also 2N3926
p. . ltal power dissipation [TTT wdjacent graph
Yot | versus mounting base temp.[ I
W) see also LLT [ (A)
adjacent graph I
10 1
) N
A T
N\
\'
5 N 107 =
Prot=Ry.c+Pi-Po
N
N
0 107 L
0 100 T,p(°C) 200 ! _ 0 VeV 0

1 | | July 1969
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2N3924
2N3926
2N3927

30 7208198 ,

- |° Z10622
maximum allowable to-{2N3927 cee also 2N3927
Pro tal power d|s§|potlon T adjacent graph
W) versus mounting base temp I

seealsol Ll (A)
adjacent graph— o
20 , 1
\
\
_\
N
10 10" ] =
Pot=Fyc2 P -R
] N
0 : : 10° )
0 100 Ty (°C) 200 ! 0 Yeem. w0

I Region of permissible operatidn under all base-emitter conditions and at all fre-
quencies, including d.c.

II Additional region of operation at f >1 MHz.
Care must be taken to reduce the d.c. adjustment to region I before removing
the a.c. signal. This may be achieved by an appropriate bias in class A; BorC.

IIT Operating during switching off in this region is allowed, provided the transistor
is cut-off with ~Vgg £ 1.5V and Rgg = 33 @, Ic < 400 mA and the transient
energy does not exceed 2 mWs.
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2N3924
2N3926
2N3927
7208187 7208193
Ic . : Tc =250 mA
B° Ig= 50 mA
Tj =26°C 400
VCE sat ‘ VCE sat
(mV) (mV)
300 300
\,39-

200 oH 200 s
Q‘])h 4!‘N‘3g716 T
>3 A N3024

" N . TP
e L=
100N 100 HHTN39%
' TSy
ERZGhY
T
—— o W] 0
— 0 200 400Ic(mA)SO0 -0 50 100 Tj (°C) 150
7208194 7208195
FNE=5V 2N39241 Ve =5V 7N3927
T = 2N3926( 1T: =259
aooHT=28°C sooHTi=28°C
Ie I
(mA) (mA)
300 600
ity typ
200 400
100 200
0 ‘ﬂ 0

(T 1 Vge(¥) 0 05 1 Vgg (V)
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2N3924
2N3926
2N3927
7208189 7208191
1VeE =5V 2N3924 Vcg =5V 2N3927
Tj=25° 2N3926 2~ 6 0,
80 25 °( 80 Tij=25°C :
hre FEEHH tYP hre Sasim
60 60
40 40
20 20
o 0 —
0 200 400 Ic(mA)600 0 500 10001 (mA)i500 =
: 7208184 7208185
2N3924] b H typical values 2N3927
‘ 2N3926 UL N Tj=25°C
800]typicdl values N G‘B[:F 2000
Ti=25°C T .
Ic |} Ty Ic
(mA) : ol (mA)
111
600 AN 1500 A
3 La—
/ H4-+ i N
Sm 2005
o AT Il\—
1000 120
400 A . } as
& 10mA]
3mAl T A
ottt = IR
200 m=s 500 5mA
T i
H 1mA =
o : ma
o et ot T
0 02 0.4 VCe(V) 0.6 0 02 0.4 Vg (V)06
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2N3924

2N3926
2N3927
7208192 . 7208186
600 typical values 2N3924 GOQ typicdl values 2N3927
Ti=25°C 2N3926 T} =25°C
£ ' fr
T i T
(MHz) = .C, S5 (MHz) |- Veg=135V
- L5171 - |
™~ n ] - / |
400 <N 400 = 10V—5V
] ov 5PN '
| | ||
{ -
200 200
— 0 0
— 0 - 200 Ic (mA) 400 0 200 Ic (mA) 400
7208190
800y e =Tasv N
T T
fr EEEE
(MHz) F0 2N392|£LJ,2iN‘3‘-)~Z‘6 7
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SILICON EPITAXIAL PLANAR OVERLAY TRANSISTOR
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ACCESSORIES



INTRODUCTION J L

Genera| note on flat heatsinks
All information on thermal resistances of the accessories combined with flat heatsinks is valid for
square heatsinks of 7,5 mm blackened aluminium.
For a few variations the thermal resistance may be derived as follows:
_ ® Rectangular heatsinks (sides a and 2a)

When mounted with long side horizontal, multiply by 0,95.
When mounted with short side horizontal, multiply by 1,10.

® Unblackened or thinner heatsinks
Multiply by the factor given in Fig. 1 as a function of the heatsink size A.

7278580
1,4 .
v
B ——
(3)
1,3
"
|
Lt
L1
1,2 (2) =
-
-
1,1 =
(1)
1 . -
0 10 .20 30

A (cm?) one side

Fig. 1 Multiplication factor (B) as a function of heatsink area {A).
(1) 1 mm blackened aluminium,

{2) 1,5 mm unblackened aluminium.

(3) 1 mm unblackened aluminium.

1 September 1978



56218

MOUNTING ACCESSORIES

Mounting accessories for TO-5 and TO-39 envelopes; the package consists of:
1 top clamping piece
1 bottom clamping piece
1 mylar insulator

MECHANICAL DATA Dimensions in mm_
- 220 -
20 3
8 9 v
- (=8 | \ P 229 o
& 7 B <77, 'l
y
8 |51 0 v A7
© 96 )

28 [, 855 41 &,

‘ 1 -h
G N, ‘
: @)D =
: Y Y
\\wi v
7208939 25 . Z,OSW 7208937
. 106 . 1086 |
155 i 155 .
Top clamping piece of Bottom clamping piece;
insulating material. material: brass, tin plated.
—Y005
3
27
ﬂl
©)?
D)) 3
7
Mylar‘insulator. le 230 T

September 1978
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56245
56218
TEMPERATURE
Maximum permissible temperature Tmax 100 °C
THERMAL RESISTANCE
From mounting base to heatsink
direct mounting Rthmb-h = 3 °C/W
insulated mounting : Rthmb-h = 6 °%C/W
MOUNTING INSTRUCTIONS
Insulated mounting : T nut
@ q___-;] top clamping piece
Q@ Cc/——— bottom clamping piece
® mylar insulator
heatsink
SR == hole min. 7,5 mm
- max. 7,7 mm
— M 2,6 screw )
= 72092111
Direct mounting: without items 2 and 3; item 1 to be mounted upside-down.
56245 DISTANCE DISC
MECHANICAL DATA TO-5 or TO-39 Dimensions in mm

Insulating material. -

065
v
/7, W A /7 ——
| | [
' )

- 79 o 7265543
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Argentina: FAPESALy.C., Av. Crovara 2550, Tablada, Prov. de BUENOS AIRES, Tel. 652-7438/7478.

Australia; PHILIPS INDUSTRIES HOLDINGS LTD., Eicoma Division, 67 Mars Road, LANE COVE, 2066, N.S.W_, Tel. 427 08 88.

Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE Industrie G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 62 91 11,

Belgium: M.B.L.E., 80, rue des Deux Gares, B-1070 BRUXELLES, Tel. 523 00 00.

Brazil: IBRAPE, Caixa Postal 7383, Av. Paulista 2073-S/Loja, SAO PAULO, SP, Tel. 284-4511.

Canada: PHILIPS ELECTRONICS LTD., Electron Devices Div., 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161.

Chile: PHILIPS CHILENA 8.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-40 01.

Colombia: SADAPE S.A., P.O. Box 9805, Calle 13, No. 51 + 39, BOGOTAD.E. 1., Tel. 600600.

Denmark: MINIWATT A/S, Emdrupvej 115A, DK-2400 KOBENHAVN NV, Tel. (01) 6916 22.

Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 1 7271.

France: R.T.C. LA RADIOTECHNIQUE-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 355-44-99.

Germany: VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-1.

Greece: PHILIPS S.A. HELLENIQUE, Elcoma Division, 52, Av. Syngrou, ATHENS, Tel. 915311.

Hong Kong: PHILIPS HONG KONG LTD., Comp. Dept., Philips Ind. Bldg., Kung Yip St., K.C.T.L. 289, KWAI CHUNG, N.T. Tel. 12-24 51 21,

India: PHILIPS INDIA LTD., Elcoma Div., Band Box House, 254-D, Dr. Annie Besant Rd., Prabhadevi, BOMBAY-25-DD, Tel. 457 311-5.

Indonesla: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Division, ‘Timah’ Building, JI. Jen. Gatot Subroto, JAKARTA, Tel. 44 163.

Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 69 33 55.

Italy: PHILIPS S.p.A., Sezione Eicoma, Piazza |V Novembre 3, 1-20124 MILANO, Tel. 2-6994.

Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611.

(IC Products) SIGNETICS JAPAN, LTD., TOKYO, Tel. (03) 230-1521.

Korea: PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Division, Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-4202.

Mexico: ELECTRONICA S.A. de C.V., Varsovia No. 36, MEXICO 6, D.F., Tel. 533-11-80.

Netheriands: PHILIPS NEDERLAND B.V., Afd. Elonco, Boschdijk 525, NL 5600 PD EINDHOVEN, Tel. (040) 79 33 33.

New Zealand: PHILIPS Electrical Ind. Ltd., Elcoma Division, 2 Wagener Place, St. Lukes, AUCKLAND, Tel. 867 119.

Norway: NORSK A/S PHILIPS, Electronica Sérkedalsveien 6, P.O. Box 5040-Naj., OSLO 3, Tel. 46 38 90.

Peru: CADESA, Roccade Vergallo 247, LIMA 17, Tel. 62 85 99.

Philippines: ELDAC, Philips industrial Dev. Inc., 2246 Pasong Tamo, MAKATI-RIZAL, Tel. 86-89-51 to 59.

Portugal: PHILIPS PORTUGESA S.A.R.L., Av. Eng. Duharte Pacheco 6, LISBOA 1, Tel. 68 31 21.

Singapore: PHILIPS SINGAPORE PTE LTD., Eicoma Div., P.O.B. 340, Toa Payoh CPO, Lorong 1, Toa Paych, SINGAPORE 12, Tel. 53 88 11.

South Africa: EDAC (Pty.) Ltd., South Park Lane, New Doornfontein, JOHANNESBURG 2001, Tel. 24/6701.

Spaln: COPRESA S.A., Balmes 22, BARCELONA 7, Tel. 30163 12.

Sweden: A.B. ELCOMA, Lidingovégen 50, S-11584 STOCKHOLM 27, Tel. 08/67 97 80.

Switzerland: PHILIPS A.G., Elcoma Dept., Edenstrasse 20, CH-8027 ZURICH, Tel. 01/442211.

Talwan: PHILIPS TAIWAN LTD., 3rd Fi., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. 5513101-5.

Turkey: TURK PHILIPS TICARET A.S., EMET Department, Inonu Cad. No. 78-80, ISTANBUL, Tel. 4359 10.

United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-580 6633.

United States: (Active devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.I. 02876, Tel. (401) 762-9000.
(Passive devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 538-2000.
{IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 739-7700.

Uruguay: LUZILECTRON S A., Rondeau 1567, piso 5, MONTEVIDEO, Tel. 94321,

Venezuela: IND. VENEZOLANAS PHILIPS S.A,, Elcoma Dept., A. Ppal de los Ruices, Edif. Centro Colgate, CARACAS, Tel. 36 05 1.
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