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DATA HANDBOOK SYSTEM

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

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

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

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

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

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

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

T1

T2a

T2b

T3

ET3

T4

T5

T6

T7

T8

T9

T10

T11

T12

T13

T14

Tubes for r.f. heating

Transmitting tubes for communications, glass types

Transmitting tubes for communications, ceramic types

Klystrons, travelling-wave tubes, microwave diodes

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

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

Geiger-Muller tubes

Gas-filled tubes

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

Picture tubes and components

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

Photomultiplier tubes, phatotubes, single channel electron multipliers, channel electron
multiplier plates :

Camera tubes and accessories

Microwave semiconductors and components

Vidicons and Newvicons

Image intensifiers

Infrared detectors

February 1984



SEMICONDUCTORS (RED SERIES)

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

S1

S2

S3

Sab

S5

S6

S§7

S8

S9

S10

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

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

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Microminiature semiconductors for hybrid circuits

Devices for optoelectronics

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

Power MOS transistors

Wideband transistors and wideband hybrid 1C modules

-
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INTEGRATED CIRCUITS (PURPLE SERIES)

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

iIC1

IC2

IC3

IC4

IC5

IC6

IC7

IC8

1C9

IC10

IC11

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

Digital integrated circuits
CMOS HE4000B family

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

Professional analogue integrated circuits
Signetics bipolar memories

Signetics analogue circuits

Signetics TTL logic

Signetics Integrated Fuse Logic (IFL)

Microprocessors, microcomputers and peripheral circuitry

vi
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COMPONENTS AND MATERIALS (GREEN SERIES)

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

c1

Cc2

c3

C4

Cc5

Ccé

Cc7

cs

c9

C10

c1

C12

c13

Cc14

C15

c16

c17

Cc18

c19

Assemblies for industrial use

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

Television tuners, video modulators, surface acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Synchronous motors and gearboxes

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,,
quartz crystal cuts for temperature measurements

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)

Variable resistors and test switches

Fixed resistors

Electrolytic and solid capacitors

Film capacitors, ceramic capacitors

Permanent magnet materials

Stepping motors and electronics

D.C. motors

Piezoelectric ceramics
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SELECTION
GUIDE

The following tables present our complete range of transmitting transistors and modules, grouped
according to main r.f. power application area. The data in each table is further grouped according to
voltage and (within each voltage group) arranged in order of increasing power.

PL (P.E.P.) VCE Gp envelope type number | page
w vV | dB
10 135 | 18 | SOT48/2 | BLY8BA 857
10 135 | 18 | SOT-120 | BLY88C 865
10 135 | 18 | SOT-123 | BLV11 181
15 135 | 18 | SOTS6 | BLY89A 873
15 135 | 18 | SOT-120 | BLYS9C 883
15 135 | 18 | SOT-123 | BLWS7? 563
30 125 | 18 | SOT56 | BLWGO a17
30 125 | 18 | SOT-120 | BLW6OC 431
30 125 | 18 | SOT-123 | BLWS5 537
80 125 | 125 | SOT-121 | BLW99 635
10 28 | 20 | soT48/2 | BLY92A 915
10 28 | 20 | SOT120 | BLY92C 923
10 28 | 20 | sOT123 | BLV21 197
:;',"&5"'2"35';8‘28 MHz | 25 28 | 18 | SOT56 | BLX13 641
' 25 28 |18 | sOT-120 | BLX13C 653
25 28 |18 | sOT-123 | BLWS3 519
40 28 | 17 | SOT-120 | BLX39 693
45 28 | 17 | sOT123 | BLWS6 549
50 28 | 13 | sOT85 | BLX14 663
80 28 | 13 | soT121 | BLW76 443
100 28 | 19 | soT121 | BLW78 an
130 28 | 12 | soTa21 | BLW77 457
175 28 | 11,5 | soT121 | BLWO7 617
50 50 | 18 | SOT-123 | BLWSOF 407
150 50 | 14 | sOT-55 | BLX15 677
160 50 | 14 | soT121 | BLW9S 595
200 50 | 135 | soT-121 | BLWS96 605
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SELECTION

GUIDE
PL (P.E.P.) VCE Gp envelope type number | page
w vV | dB

1 12 | 18 | SOT48/2 | BLY87A 841

1 12 | 18 | soT-120 | BLY87C 849

1 12 | 18 | SOT-123 | BLV10 173

2 12 | 18 | SOT48/2 | BLY8SA 857

2 12 | 18 | SOT-120 | BLY8SC 865

2 12 | 18 | soT-123 | BLV11 181

6 12 | 18 | SOT56 | BLY89A 873

6 12 | 18 | SOT-120 | BLY89C 883

6 12 | 18 | soT-123 | BLWS? 563

13 26 | 20 | SOT48/2 | BLY91A 899

e _ 13 26 | 20 | SOT-120 | BLY9IC 907
;';'.b‘;;'fs_ﬁbfwzs MHz; 13 26 | 20 | SOT-123 | BLV20 189
: 2,5 26 | 20 | SOT48/2 | BLY92A 915
25 26 | 20 | sOT-120 | BLY92C 923

25 26 | 20 | SOT-123 | BLV21 197

8 26 | 18 | SOT56 | BLX13 641

8 26 | 20 | SOT-120 | BLX13C 653

10 26 | 20 | SOT-123 | BLWS3 519

15 26 | 18 | SOT-120 | BLX39 693

17 26 | 20 | SOT-123 | BLWS6 549

30 26 | 18 | SOT-121 | BLW78 471

16 45 | 195 | SOT-123 | BLWSOF 407

50 40 | 19 | sOT-121 | BLW9G 605
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SELECTION

v.h.f. base stations;

class-B operation

v.h.f. mobile transmitters;

class-B operation

GUIDE
PL VCE f Gp envelope type number page
w V | MHz dB
1 28 175 15 TO-39/1 2N3866 973
4 | 28 175 10 TO-39/1 BFS23A 67
8 | 28 175 12 SOT-48/2 | BLY91A 899
8 | 28 175 12 SOT-120 | BLY91C 907
8 | 28 175 12 SOT-123 | BLV20 189
15 | 28 175 10 SOT-48/2 | BLY92A 915
15 | 28 175 10 SOT-120 | BLY92C 923
15 | 28 175 10 SOT-123 | BLV21 197
25 | 28 175 9 SOT-56 BLY93A 931
25 | 28 175 9 SOT-120 | BLY93C 939
25 | 28 175 9 SOT-123 | BLW84 529
45 | 28 175 75 | SOT-120 | BLX39 693
45 | 28 175 7,5 | SOT-123 | BLW86 549
50 | 28 175 7 SOT-55 BLY94 947
80 | 28 175 6,5 | SOT-121 BLV80/28 307
80 | 28 108 8 SOT-121 BLW76 443
100 | 28 150 6 SOT-121 BLW78 471
130 | 28 87,5 7,5 | SOT-121 BLW77 457
150 | 50 108 7,5 | SOT-55 BLX15 677
160 | 50 108 7 SOT-121 BLW95 595
200 | 50 108 6,5 | SOT-121 BLW96 605
1 12 175 10 TO-39/1 2N4427 993
2 135 | 176 11 TO-39/1 BFQ42 41
4 135 | 175 8 TO-39/1 BFS22A 59
4 | 135 | 175 12 TO-39/3 BFQ43 51
8 | 1835 | 175 9 SOT-48/2 | BLY87A 841
8 | 135 | 175 12 SOT-120 | BLY87C 849
8 | 135 | 175 9 SOT-123 | BLV10 173
15 | 1356 | 175 10 SOT-120 | BLW29 361
15 | 1356 | 175 7,5 | SOT-48/2 | BLY88A 857
15 | 135 | 175 7,56 | SOT-120 | BLY88C 865
15 | 1356 | 176 7,5 | SOT-123 | BLV11 181
25 | 135 | 175 6 SOT-56 BLY89A 873
25 | 135 | 175 6 SOT-120 | BLY89C 883
25 | 135 | 175 6 SOT-123 | BLWS87 563
28 | 135 | 175 9 SOT-120 | BLW31 369
30 | 125 | 175 8,2 | SOT-119 | BLV30/12 223
45 | 125 | 175 6,5 | SOT-119 | BLV45/12 287
45 | 125 | 175 5 SOT-56 BLW60 417
45 | 125 | 175 5 SOT-120 | BLW60OC 431
45 | 125 | 175 4,5 | SOT-123 | BLW85 537
50 | 125 | 175 5 SOT-55 BLY90 891
75 | 125 | 175 6,5 | SOT-119 | BLV75/12 305
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SELECTION
GUIDE

v.h.f. modules for
mobile transmitters

u.h.f. modules for
mobile transmitters

air communication
class-B transmitters
(225—400 MHz)

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

PL VB f Gp envelope type number | page
w v MHz dB
2 95 68— 88 | 17,6 | SOT-182 BGY93A 125
2 96 | 136—-156 | 17,6 | SOT-182 BGY93B 125
2 96 | 148-174 | 17,5 | SOT-182 BGY93C 125
13 125 | 148-174 | 19,4 | SOT-132B | BGY43 109
18 125 68— 88 | 22,6 | SOT-132B | BGY32 91
18 125 80-108 | 22,6 | SOT-132B | BGY33 91
18 125 | 132—-156 | 20,8 | SOT-132B | BGY35 91
18 125 | 148-174 | 20,8 | SOT-132B | BGY36 91
30 125 68— 88 | 20,0 | SOT-183 BGY45A 117
30 125 | 148-174 | 20,0 | SOT-183 BGY45B 119
14 96 | 400—440 | 15,0 | SOT-181 BGY46A 121
14 9,6 | 430470 | 15,0 | SOT-181 BGY468B 121
2 9,6 | 400—440 | 16,0 | SOT-181 BGY47A 123
2 9,6 | 430470 | 16,0 | SOT-181 BGY47B 123
2 96 | 460-512 | 16,0 | SOT-181 BGY47C 123
3,2 9,6 | 370—420 | 18,0 | SOT-181 BGY47D 123
3,2 96 | 410470 | 18,0 | SOT-181 BGY47E 123
25 | 125 | 420480 | 17 SOT-75A BGY22A 75
25 | 1356 | 380-512 | 17 SOT-75A BGY22 75
7 13,5 | 380480 4,5 | SOT-75A BGY23 83
7 12,5 | 420480 4,5 | SOT-75A BGY23A 83
75 | 125 | 400—440 | 18,8 | SOT-132C | BGY40A 101
75 | 125 | 400470 | 18,8 | SOT-132C | BGY40B 101
13 12,5 | 400440 | 19,4 | SOT-132C | BGY41A 101
13 12,5 | 440470 | 19,4 | SOT-132C | BGY41B 101
PL VCE f Gp envelope type number | page
W \ MHz dB
30 28 400 10 SOT-161 BLUS50 133
45 28 400 9 SOT-161 BLU5S1 135
60 28 400 8 SOT-161 BLU52 137
100 28 400 6 SOT-161 BLUSB3 139
1 28 470 7 TO-39/1 2N3866 973
1 28 470 11 SOT-48/1 BLX91A 755
2 28 470 12 SOT-122 BLWS89 571
25 | 28 470 1" SOT-48/1 BLX92A 769
4 28 470 11 SOT-122 BLWOO 579
7 28 470 8,5 | SOT-48/1 BLX93A 779
10 28 470 9 SOT-122 BLW9I1 587
25 28 470 6 SOT-48 BLX94A 789
25 28 470 6,5 | SOT-122 BLX94C 789
40 28 470 4,5 | SOT-56 BLX95 799
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SELECTION

GUIDE
PL \'/: f ‘ Gp envelope | type number page
w \" MHz dB
2 12,5 470 6 TO-39/1 BLX65 707
2 125 470 9 TO-39/3 BLX65E 719
2 125 470 9 SOT-122 | BLW79 485
25 | 125 470 8,6 | SOT-48/1 | BLX67 723
4 125 470 8 SOT-122 | BLWS80 493
5 125 470 10,5 | SOT-122 | BLU99 161
u.h.f. mobile transmitters 7 12,5 470 8,6 | SOT-122 | BLU97 145
class-B operation 7 125 470 5 SOT-48/1 | BLX68 735
10 125 470 6 SOT-122 | BLWS8!1 501
20 125 470 6,56 | SOT-119 BLU20/12 127
20 135 470 4 SOT-48/2 | BLX69A 747
30 125 470 5,7 | SOT-119 BLU30/12 129
45 125 470 48 | SOT-119 BLU45/12 131
60 125 470 44 | SOT-119 | BLU60/12 143
PL VCE f Gp envelope | type number | page
w \" MHz dB
. 2 24 900 9 SOT-172 | BLV99 359
221{‘3’1’;%::‘“'”’ 14 |24 900 | 85 | SOT-171 | BLV9S 357
30 24 900 7 SOT-171 BLV97 355
05 | 125 900 8,6 | SOT-103 | BLU98 153
1 12,5 900 7,5 | SOT-172 BLV9O0 317
2 12,5 900 6,6 | SOT-172 | BLV91 325
900 MHz mobile 4 125 900 7 SOT-122 | BLU99 161
transmitters 4 125 900 7,5 | SOT-171 | BLV92 333
class-B operation 8 125 900 6,5 | SOT-171 | BLV93 341
125 | 125 900 6 SOT-171 BLV94 349
25 125 900 55 | SOT-171 | BLV95 351
40 125 900 4,5 | SOT-171 | BLV96 353
1 28 87,5—-108 | 18 TO-39/3 | 2N3866 973
4 28 87,5—-108 | 20 SOT-122 | BLW90 579
15 28 87,6—-108 | 15 SOT-123 | BLV21 197
I;::;:;f;:f:’t 45 |28 |875-108 |11 | SOT-120 | BLX39 693
class-B operation 45 28 87,5—-108 | 11 SOT-123 BLW86 549
100 28 87,5—-108 8 SOT-121 BLW78 471
175 28 87,6—108 | 10,5 | SOT-119 | BLV25 205
250 35 87,6—-108 | 10,3 | SOT-179 | BLV37 283
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SELECTION

GUIDE
Posync | VCE| f |Gp |dim Ic envelope | type number | page
w V | MHz [dB dB mA
025 (24 |225 (17 |-60| 200 -
045 |24 |225 [17 |-s5| 200 |SOT115 |BGYSS )
TV transposer circuits; | 16 |25 |225 (18 |[—60| 460 SOT-122 | BLV30 213
band I11; class-A 5 25 (225 |15 |-58 | 800 SOT-122 | BLV31 225
operation 10 25 |225 |16 |55 1600 SOT-160 | BLV32F 235
16 25 (225 |13,56|—-55 3200 SOT-119 | BLV33F 257
19 25 (225 | 9 |-55|3200 SOT-147 | BLV33 245
TV transmitter circuits; [ 85* 28 |225 |105| — |4250 SOT-119 | BLV33F 257
band 111; class-AB 90* 28 |225 | 65| — |4460 SOT-147 | BLV33 245
operation 120* 28 1225 |10 — | 2x3900 | SOT-161 | BLV36 271
0,12 |10 |860 {10 | —60 70 SOT-37 | BFR96S **)
03 15 |860 [11 |—60| 120 SOT-122 | BFQ34 **)
TV transposer circuits; 05 25 {860 |11 —60| 150 SOT-122 | BLW32 377
band IV-V: class-A 0,7 15 | 860 (10 | —60| 240 SOT-122 | BFQ68 **)
operation 1,0 25 |860 |10 | —60| 300 SOT-122 | BLW33 387
18 25 (860 | 9 |—-60( 600 SOT-122 | BLW34 397
35 25 |860 | 65| 60| 850 SOT-122 | BLW98 625
6 25 1860 | 8 | —60|2x850 | SOT-161 | BLV57 289
TV transmitter circuits;
band IV-V; class-AB 30* 25 860 | 73| — |2400 SOT-171 | BLV59 303
operation

* At 1 dB power gain compression.
** See Handbook “Wideband transistors and hybrids’’.
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TYPE NUMBER
SURVEY

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

type envelope mode of Vce | frequency output power | power gain | page
operation \% MHz W dB
BFQ42 TO-39/1 c.w.; class-B 13,6 175 2 > 1 41
12,5 175 2 typ. 10,5
BFQ43 TO-39/3 c.w.; class-B 13,5 175 4 > 12 51
12,5 175 4 typ. 12
BFS22A TO-39/1 c.w.; class-B 13,6 175 4 > 8 59
12,56 175 4 typ. 8
BFS23A TO-39/1 c.w.; class-B 28 175 4 > 10 67
BGY ... see Modules pages 75-126 75
BLU20/12 | SOT-119 c.w.; class-B 12,5 470 20 > 6,5 127
BLU30/12 | SOT-119 | c.w.; class-B 12,5 470 30 > 57 129
BLU45/12 | SOT-119 | c.w.;class-B 12,5 470 45 > 48 131
BLUS0 SOT-161 c.w.; class-B 28 400 30 > 10 133
BLU51 SOT-161 c.w.; class-B 28 400 45 > 9 135
BLU52 SOT-161 | c.w.;class-B 28 400 60 > 8 137
BLU53 SOT-161 c.w.; class-C 28 400 100 > 7 139
BLU60/12 | SOT-119 c.w.; class-B 12,5 470 60 > 4,4 143
BLU97 SOT-122 | c.w.; class-B 12,5 470 7 > 8,5 145
BLU98 SOT-103 | c.w.;class-B 12,6 900 0,5 > 8,0 153
BLU99 SOT-122 | c.w.;class-B 12,5 470 5 > 10,5 | 161
12,5 900 4 typ. 7,0
BLV10 SOT-123 | c.w.;class-B 13,6 175 8 > 9 173
12,5 175 8 typ. 10,6
s.s.b.; class-A 12 28 1 (note 3) 18
BLV11 SOT-123 | c.w.;class-B 13,5 175 15 > 8,0 181
12,5 175 15 typ. 7,56
s.s.b.; class-A 12 28 2 (note 3) 18
s.s.b.; class-AB 13,56 28 10 (note 4) 18
BLV20 SOT-123 | c.w.; class-B 28 175 8 > 12 189
s.s.b.; class-A 26 28 1.3 (note 3) 20
BLV21 SOT-123 | c.w.;class-B 28 175 15 > 10 197
s.s.b.; class-A 26 28 2,3 (note 3) 20
BLV25 SOT-119 | c.w.;class-B
narrow band 28 108 175 > 10 205
Notes
1. Po gync at dim < —60 dB. 3. P.E.P. at d3 < —40 dB.
2. Pg gync at djp <--55dB. 4. P.E.P. atd3 typ. —30 dB.
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TYPE NUMBER

SURVEY
type envelope mode of Vce |frequency | output power |power gain |page
operation \% MHz w dB
BLV30 SOT-122 | lin. ampl., class-A | 26 225 1,6 (note 1) [> 18 213
25 225 1,7 (note 1) | typ. 20
BLV30/12 {SOT-119 | c.w.;class-B 12,5 175 30 > 8,2 223
BLV31 SOT-122 | lin. ampl., class-A | 25 225 5 (note 1) {> 15 225
25 225 7 (note 1) |typ. 16,5
BLV32F SOT-160 | lin. ampl., class-A | 25 225 10 (note 2) |> 16 235
25 225 12,5 (note 2) |typ. 17,2
BLV33 SOT-147 | lin. ampl., class-A | 25 225 19 (note2) |> 9 245
25 225 26 (note 2) |typ. 9,7
class-AB| 28 225 90 (note 2) | typ. 6,5
BLV33F SOT-119 | lin. ampl., class-A | 25 225 16 (note2) |> 13,5 257
25 225 22 (note 2) |typ. 14,8
class-AB | 28 225 85 (note 2) |typ. 10,5
BLV36 SOT-161 | lin. ampl., class-AB | 28 225 115 > 10 271
28 225 115 typ. 13,0
12,5 175 8 typ. 10,5
BLV37 SOT-179 | c.w.; class-B 35 108 250 typ. 10,3 283
BLV45/12 [SOT-119 | c.w.;class-B 12,5 175 45 > 6,5 287
BLVb7 SOT-161 lin. ampl., class-A | 25 860 6 (note2) |> 8,0 289
25 860 12 (note 2) [typ. 9
c.w.; class-AB 25 860 38 typ. 6,5
BLV59 SOT-161 | lin. ampl., class-AB | 25 860 35 (note 2) 8 303
BLV75/12 |SOT-119 | c.w.;class-B 12,5 175 75 > 65 305
BLV80/28 {SOT-121 | c.w.;class-B 28 175 80 > 6,5 307
BLV90 SOT-172 | c.w.; narrow band | 12,56 900 1 > 75 317
BLVO1 SOT-172 | c.w.; narrow band | 12,5 900 2 > 65 325
BLV92 SOT-171 c.w.; narrow band | 12,5 900 4 > 75 333
BLV93 SOT-171 c.w.; narrow band | 12,5 900 8 > 6,5 341
BLV94 SOT-171 | c.w.; narrow band | 12,5 900 12,5 > 6,0 349
BLV95 SOT-171 | c.w.; narrow band | 12,5 900 25 > 55 351
BLV96 SOT-171 c.w.; narrow band |12,5 900 40 > 45 363
BLV97 SOT-171 | c.w.; narrow band |24 900 30 > 70 355
BLV98 SOT-171 | c.w.; narrow band |24 900 14 > 8,5 357
BLV99 SOT-172 | c.w.; narrow band |24 900 2 > 10 359
Notes

1. Po sync at dim < —60 dB.
2. P sync at dim <55 dB.

3. P.E.P. atd3 <-—40dB.

4. P.E.P. at d3 typ. —30 dB.

10
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TYPE NUMBER

SURVEY
type envelope mode of Vce |frequency |outputpower | power gain | page
operation \% MHz w dB
BLW29 SOT-120 | c.w.; class-B 13,5 175 15 > 10 361
12,5 typ. 10,5
BLW31 SOT-120 | c.w.; class-B 13,56 175 28 > 9 369
12,5 175 28 typ. 9,6
BLW32 SOT-122 lin. ampl., class-A | 25 860 0,5 (note 1) |> 11 377
25 860 0,63 (note 1) |typ. 12,2
BLW33 SOT-122 lin. ampl., class-A | 25 860 1,0 (note 1) |> 10 387
25 860 1,15  (note 1) | typ. 10,5
BLW34 SOT-122 | lin. ampl., class-A | 25 860 18 (note 1) | > 9 397
25 860 2,15 (note 1) | typ. 10,2
BLW5SOF |SOT-123 |s.s.b.; class-A 45 1,6-28 |0-16 (note3) [> 19,5 407
s.s.b.; class-AB 50 1,6-28 |10-65 (note 4) | typ. 18
BLW60 SOT-56 c.w.; class-B 12,5 175 45 > 5,0 417
s.s.b.; class-AB 12,5 1,6-28 [3-30 (note4) | typ. 19,5
BLW60OC |SOT-120 |c.w.;class-B 12,5 175 45 > 5 425
s.s.b.; class-AB 12,56 1,6-28 |3-30 (note4) |typ. 19,5
BLW76 SOT-121 | s.s.b.; class-AB 28 1,6-28 (880 (noted) |> 13 443
c.w.; class-B 28 108 80 typ. 7,9
BLW77 SOT-121 |s.s.b.; class-AB 28 1,6-28 |15-130 (note 4) | > 12 457
c.w.; class-B 28 87,5 130 typ. 7,5
BLW78 SOT-121 c.w.; class-B 28 150 100 > 6 471
s.s.b.; class-A 26 28 35 (note 3) | typ. 19,56
s.s.b.; class-AB 28 28 100 (note 4) | typ. 19,0
BLW79 SOT-122 | c.w.;class-B 12,5 470 2 > 90 485
12,5 175 2 typ. 13,5
BLW80 SOT-122 | c.w.; class-B 12,5 470 4 > 8,0 493
12,5 175 4 typ. 15
BLWS81 SOT-122 | c.w.;class-B 12,5 470 10 > 6,0 501
12,5 175 10 typ. 13,5
BLWS2 SOT-119 | c.w.; class-B 12,5 470 30 > 5 509
13,5 470 30 typ. 6,1
BLWS83 SOT-123 | s.s.b.; class-A 26 1,628 |010 (note3) |> 20 519
s.s.b.; class-AB 28 1,6-28 |3-30 (note 4) | typ. 21
BLWS84 SOT-123 | c.w.;class-B 28 175 25 > 9 529
BLWS85 SOT-123 | c.w.; class-AB 12,5 175 45 > 45 537
s.s.b.; class-AB 12,5 1,6-28 |3-30 (note 4) | typ. 19,5
BLW86 SOT-123 | c.w.; class-B 28 175 45 > 75 549
s.s.b.; class-AB 28 1,628 |[5-47 (note 4) | typ. 19
s.s.b.; class-A 26 1,6-28 17 (note 3) | typ. 22
Notes
1. Pg sync at djm < —60 dB. 3.P.E.P. atd3z <—40dB.
2. Pg sync at dim <—55 dB. 4.P.E.P. atd3 typ. —30 dB.
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TYPE NUMBER

SURVEY k
type envelope mode of Ve | frequency | output power | power gain |page
operation \% MHz w dB
BLW87 SOT-123 | c.w.; class-B 13,56 175 25 > 6 563
BLW89 SOT-122 | c.w.; class-B 28 470 2 > 12 571
BLWSI0 SOT-122 | c.w.; class-B 28 470 4 > 11 579
BLW91 SOT-122 | c.w.; class-B 28 470 10 > 9 587
BLW95 SOT-121 s.s.b.; class-AB 50 1,6-28 | 20-160 (note4) | > 14 595
BLW96 SOT-121 s.s.b.; class-AB 50 1,6-28 25-200 (note 4) | > 13,6 | 605
c.w.; class-B 50 108 200 typ. 6,5
s.s.b.; class-A 40 28 50 (note 3) | typ. 19
BLW97 SOT-121 s.s.b.; class-AB 28 1,6-28 175 (noted) | > 115 |617
BLW98 SOT-122 | lin. ampl., class-A | 25 860 3,5 (note1) | > 6,5 625
25 860 44 (note 1) | typ. 7,0
BLW99 SOT-121 s.s.b.; class-AB 12,5 1,6-28 80 (noted4) | > 12,56 |635
BLX13 SOT-56 s.s.b.; class-A 26 28 0-8 (note3) | > 18 641
s.s.b.; class-AB 28 28 25 (note4) | > 18
c.w.; class-B 28 70 25 typ. 17
BLX13C SOT-120 | s.s.b.;class-A 26 1,6-28 0-8 (note3) | > 20 653
s.s.b.; class-AB 28 1,6-28 | 3-25 (note 4) | typ. 21
BLX14 SOT-55 s.s.b.; class-A 28 1,6-28 | 25 (note3) | > 13 663
s.s.b.; class-AB 28 1,6-28 | 7,6-50 (noted) |> 13
c.w.; class-B 28 70 50 > 75
c.w.; class-B 28 30 50 typ. 16
BLX15 SOT-55 s.s.b.; class-AB 50 1,6-28 20-150 (note 4) | > 14 677
s.s.b.; class-A 40 1,6-28 | 30 (note3) |> 14
c.w.; class-B 50 70 150 > 10
c.w.; class-B 50 108 150 typ. 7,4
BLX39 SOT-120 | c.w.;class-B 28 176 45 > 75 693
s.s.b.; class-AB 28 1,6-28 | 5-42,5 (note 4) | typ. 19
s.s.b.; class-A 26 1,6-28 | 15 (note 3) | typ. 20
BLX65 TO-39/1 c.w.; class-B 13,8 470 2 typ. 7 707
12,5 470 2 > 6
12,56 175 2 typ. 12
BLX65E TO-39/3 | c.w.;class-B 12,5 175 2 typ. 16 719
12,5 470 2 > 9
BLX67 SOT-48/1 | c.w.; class-B 13,8 470 1,6 typ. 10 723
13,8 470 3,0 typ. 9,3
12,5 470 2,5 > 85
12,5 175 3,0 typ. 20
Notes

1. Po sync at dim < —60 dB.
2. Pg sync at dim < —55 dB.

3. P.E.P. at d3 <—40dB.

4. P.E.P. at d3 typ. —30 dB.
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TYPE NUMBER

SURVEY
type envelope mode of Vcg |frequency | output power | power gain [page
operation \% MHz w dB
BLX68 SOT-48/1 | c.w.; class-B 13,8 470 7 > 54 735
13,8 470 7,8 typ. 5,9
12,5 470 7,0 > 50
12,5 175 7,2 typ. 12,6
BLX69A | SOT-48/2 | c.w.;class-B 13,5 470 20 > 4 747
12,5 470 17 > 4
12,5 175 17 typ. 11
BLX91A | SOT-48/1 | c.w.; class-B 24 470 0,85 typ. 12,3 755
28 470 1,0 > 1"
28 470 1,45 typ. 12,6
28 1000 1.4 typ. 5,4
BLX91CB | SOT-48/3 | video cathode 28 “"VcESM max. 65 V; C¢ typ. 3 pF”’ 765
driver
BLX92A | SOT-48/1 | c.w.; class-B 24 470 2,4 typ. 10,8 769
28 470 2,5 > N
28 470 3,0 typ. 11,7
28 1000 2,5 typ. 5,5
BLX93A | SOT-48/1 | c.w.; class-B 24 470 7,0 typ. 8,5 779
28 470 7,0 > 8,5
28 470 8,0 typ. 9,0
28 1000 5,0 typ. 5,2
BLX94A | SOT-48/2 | c.w.;class-B 28 470 25 > 6 789
BLX94C | SOT-122 | c.w.;class-B 28 470 25 > 6,5 789
BLX95 SOT-56 c.w.; class-B 28 470 40 < 45 799
28 175 40 typ. 11
BLX96 SOT-48/3 | class-A 25 860 0,5 (note 1) | > 6 809
25 860 0,6 (note 1) | typ. 7
BLX97 SOT-48/3 | class-A 25 860 1,0 (note 1) [> 5,5 817
25 860 1,1 (note 1) | typ. 6,56
BLX98 SOT-48/2 | class-A 25 860 3,5 (note 1) | > 5,0 825
25 860 4,0 (note 1) | typ. 5,56
BLY85 SOT-48/1 | c.w.; class-B 13,8 175 4,0 > 10 835
Notes ‘
1. Pg sync at djm <—60 dB. 3. P.E.P. at d3 <—-40dB.
2. Pg sync at djm <—55 dB. 4. P.E.P. at d3 typ. —30 dB.
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TYPE NUMBER

SURVEY
type envelope mode of Vcg | frequency | output power | power gain |page
operation \ MHz w dB
BLY87A |SOT-48/2 |c.w.;class-B 13,5 175 8 > 9 841
12,5 175 8 typ. 9
BLY87C |SOT-120 | c.w.;class-B 13,5 175 8 > 12 849
12,6 175 8 typ. 11,56
BLY88A |SOT-48/2 |c.w.;class-B 13,5 175 15 > 75 857
12,5 175 15 typ. 7,6
BLY88C SOT-120 | c.w.;class-B 13,5 175 15 > 8,0 865
12,5 175 15 typ. 7,6
BLY89A SOT-56 c.w.; class-B 13,5 175 25 > 6 873
BLY89C |[SOT-120 |c.w.;class-B 13,6 175 25 > 6 883
BLY90 SOT-55 c.w.; class-B 12,5 175 50 > 5,0 891
BLY91A |SOT-48/2 |c.w.;class-B 28 175 8 > 12 899
BLY91C SOT-120 | c.w.;class-B 28 175 8 > 12 907
BLY92A SOT-48/2 |c.w.;class-B 28 175 15 > 10 915
BLY92C SOT-120 |c.w.;class-B 28 175 15 > 10 923
BLY93A SOT-56 c.w.; class-B 28 175 25 > 9 931
BLY93C SOT-120 | c.w.;class-B 28 175 25 > 9 939
BLY94 SOT-55 c.w.; class-B 28 175 50 > 7 947
BLYS7 SOT-48/1 | c.w.; ciass-B 24 i75 4,0 > 13 955
2N3375 TO-60 c.w.; class-B 28 100 7,5 > 88 957
28 400 >3 > 48
2N3553 TO-39/1 c.w.; class-B 28 175 2,5 > 10 957
2N3632 TO-60 c.w.; class-B 28 175 > 13,5 > 59 957
2N3866 TO-39/1 c.w.; class-B 28 400 1 > 10 973
2N3924 TO-39/1 c.w.; class-B 13,5 175 4 > 6 981
2N3926 TO-60 c.w.; class-B 13,5 175 7 > 54 981
2N3927 TO-60 c.w.; class-B 13,5 175 12 > 48 981
2N4427 TO-39/1 c.w.; class-B 12 175 1 > 10 993
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TYPE NUMBER

SURVEY
type envelope mode of Vg1.82 frequency output power {power gain |page
(modules) operation \ MHz w dB
BGY22 SOT-75A c.w. 13,5 380-512 > 25 17 75
BGY22A SOT-75A c.w. 12,5 420—-480 > 25 17 75
BGY23 SOT-75A c.w. 13,5 380480 > 70 4,5 83
BGY23A SOT-75A c.W. 12,5 420—-480 > 70 4,5 83
BGY32 SOT-132 c.w. 12,5 68—-88 > 18 22,6 91
BGY33 SOT-132 c.w. 12,5 80—-108 > 18 22,6 91
BGY35 SOT-132 c.w. 12,5 132—-156 > 18 20,6 91
BGY36 SOT-132 c.w. 12,5 148—174 > 18 20,8 91
BGY40A SOT-132 c.w. 12,5 400—-440 > 1156 18,8 101
BGY40B SOT-132 c.w. 12,5 440-470 > 10 18,8 101
BGY41A SOT-132 c.w. 12,5 400-440 > 15,6 19,4 101
BGY41B SOT-132 c.w. 12,5 440-470 > 15 19,4 101
BGY43 SOT-132 c.w. 12,5 148—-174 > 13 19,4 109
BGY45A SOT-183 c.w. 12,5 68—88 > 30 20,0 117
BGY458B SOT-183 c.w. 12,5 148—-174 > 30 20,0 119
BGY46A SOT-181 c.w. 9,6 400-440 > 14 15,0 121
BGY46B SOT-181 c.w. 9,6 430—-470 > 14 15,0 121
BGY47A SOT-181 f.m. 7,5 400-470 > 20 18,0 123
BGY47C SOT-181 f.m. 9,6 460-512 > 20 16,0 123
BGY47D SOT-181 f.m. 9,6 370-420 > 3,2 18,0 123
BGY47E SOT-181 f.m. 9,6 410-470 > 3,2 18,0 123
BGY47F SOT-181 f.m. 9,6 460—-512 > 32 18,0 123
BGY93A SOT-182 c.w. 9,6 68—-88 > 20 17,5 125
BGY93B SOT-182 c.w. 9,6 136—156 > 20 17,5 125
BGY93C SOT-182 c.w. 9,6 148—174 > 20 17,5 125
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LINE-UPS

In this section we present information on recommended circuit line-ups in the main r.f. power appli-

cation areas. A comprehensive range of output power levels is indicated together with our recommended

types in the particular line-up configuration. The necessary drive power level for each line-up is indi-
cated in the first column.

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

request.

$.8.B. TRANSMITTERS (1,5 MHz — 30 MHz)

input power | 1st stage 2nd stage 3rd stage PL (P.E.P) Vce stud S
mwW w \Y flange F
30 BLY87C * | 2xBLY89C 30 13 S
30 BLV10 * | 2x BLW87 30 13 F
50 BLY88C * | 2x BLW60C 50 13 S
50 BLV11 * | 2xBLWS85 50 13 F
100 BLY89C * | 4 x BLW60C 100 13 S
100 BLWS87 * | 4xBLWS85 100 13 F
140 2xBLW87 * | 2xBLW99 150 13 F
50 BLY91C * | 2xBLX13C 50 28 S
50 BLV20 * | 2xBLWS83 50 28 F
150 BLWS3 * | 2xBLW76 150 28 F
250 2xBLW83 * | 2xBLW77 250 28 F
220 2xBLW86 * | 2xBLW97 300 28 F
500 2 x BLW86 4 x BLW77 450 28 F
680 2xBLW78 * | 4 xBLW97 600 28 F
300 2xBLX13C **| 2xBLX15 250 50 S
300 2xBLW83  ** | 2xBLW96 350 50 F
600 2 x BLX39 ** 1 4xBLX15 500 50 S
600 2xBLWS0OF * | 4 x BLW95S 500 50 F
40 BLY91C ** | 2xBLW78** | 8xBLX15 1000 50 S/F
40 BLV20 ** | 4 x BLW50F 8 x BLW96 1200 50 F
MILITARY COMMUNICATION TRANSMITTERS (25 MHz — 80 MHz)
input power | 1st stage 2nd stage 3rd stage PL VCE stud S
mwW W \% flange F
5 BFR96 e * | 2xBFQ42 2 7,5 -
15 2N4427 * | 2xBLW80 6 13 S
50 BLW79 * 1 2xBLW29 25 13 S
50 BLWS89 * | 2xBLY92C 25 28 S
20 2N 3866 * | 2xBLY91C 2 x BLX39 90 28 S
2\? 2N3866 * | 2xBLV20 2 x BLW86 90 28 F

® See Handbook wideband transistors and hybrids.
* Class-A operation.
** 28 V supply voltage; class-A operation.
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LINE-UPS

MOBILE TRANSMITTERS (68 MHz — 87,5 MHz)

input power 1st stage 2nd stage P VcE stud S
mw w \Y flange F
20 2N4427 BLY87C 8 13 S
20 2N4427 BLV10 8 13 F
35 2N4427 BLW29 14 13 S
10 BSX19 e BGY32 18 13 F
70 BFQ42 BLW31 28 13 S
160 BFQ43 BLW60C 45 13 S
160 BFQ43 BLW85 45 13 F
190 BLV10 BLV75/12 75 13 F
BASE STATIONS (68 MHz — 87,5 MHz)
input power 1st stage 2nd stage. 3rd stage PL VCE stud S
mwW w \% flange F
65 BFS23A BLY93C 25 28 S
65 BFS23A BLWS84 25 28 F
125 BLX92A BLX39 50 28 S
15 2N3866 BLV21 BLW78 100 28 F
50 2N3866 ** BLY93C** BLX15 150 50 S
50 2N3866 ** BLW84 ** BLW95 150 50 F
F.M. BROADCAST TRANSMITTERS (87,56 MHz — 108 MHz)
input power 1st stage 2nd stage 3rd stage PL VcE stud S
mwW w \Y flange F
100 BLW90 BLX39 50 28 S
40 2N3866 BLV21 BLW78 100 28 F
100 BLW90 BLW86 2 x BLV25 300 28 F
500 BLV21 BLW78 2 x BLV37 500 28 F
600 BLV21 BLV25 4 x BLV37 1000 28 F
A.M. AIRCRAFT TRANSMITTERS (118 MHz — 136 MHz)
input power 1st stage 2nd stage 3rd stage Pl (carr) VcE stud S
mwW w \% flange F
110 BLX92A BLY93C 6 13/28 S
240 BLY91C BLX39 12 13/28 S
240 BLV20 BLW86 12 13/28 F
100 BLX92A BLY93C BLW78 25 13/28 S/F
100 BLX92A BLW84 BLW78 25 13/28 S/F

® See Handbook small signal transistors.
** 28 V supply voltage.




LINE-UPS

PORTABLE AND MOBILE TRANSMITTERS (132 MHz — 174 MHz)

input power | 1st stage 2nd stage  |3rd stage PL VcE stud S
mW w \ flange F
40 2N4427 BFQ43 2 75 -
100 2N4427 BLY87C . 8 13 S
100 2N4427 BLV10 8 13 F
125 BFQ42 BLW29 14 13 S
150 BGY36 18 13 F
250 BFQ43 BLW31 28 13 S
100 2N4427 BLW29 BLV45/12 45 13 S/F
115 BGY43 BLV45/12 45 13 F
120 BFQ42 BLW29 BLV75/12 75 13 S/F
BASE STATIONS (132 MHz — 174 MHz)
input power | 1st stage 2nd stage  |3rd stage PL VcE stud S
mwW w flange F
200 BLY91C |BLY93C 25 28 S
200 BLV20 BLWS84 25 28 F
25 2N 3866 BLY91C |BLX39 50 28 S
25 2N 3866 BLV20 BLW86 50 28 F
200 BFS23A BLY93C |2 x BLX39 100 28 S
200 BFS23A BLW84 2 x BLW86 100 28 F
TV TRANSPOSERS (Band I11: 174 MHz — 230 MHz)
input power |1ststage |2nd stage |3rd stage 4th stage Posync | Posat Vce
mW ' w w . \%
6 BGY55e [2xBLV31 10 10 25
7 BLV30 2 x BLV32F 20 20 25
3 BGY55e |2xBLV31 |2xBLV33 30 40 25
6 BLV30 2 x BLV33F|4 x BLV33 60 75 25
2 BGY55e [2xBLV31 {4xBLV33 |8xBLV33 | 100 140 25
TV TRANSMITTERS (Band I11: 174 MHz — 230 MHz)
input power | 1st stage 2nd stage  [3rd stage Po sync Vce
mwW I w l \
8 BGY55e |2xBLV31 [2xBLV33F 130 28
10 BLV30 2 x BLV32F|2 x BLV36 250 28
35 BLV30 2 x BLV33F4 x BLV36 470 28
75 2 x BLV30 14 x BLV33Fi8 x BLV36 900 28

® See handbook wideband transistors and hybrids.




LINE-UPS

PORTABLE AND MOBILE TRANSMITTERS (400 MHz — 512 MHz)

input power | 1st stage 2nd stage | 3rd stage PL VCcE stud S
mWw w \% flange F
15 BFR96 e |BLW79 BLWS80 2 7.5 S
45 BLV90 BLU99 3 75 S
BGY40A
100 BGY40B 75| 125 F
15 BFR96S BLU99 BLW81 10 13 S
BGY41A
150 BGY41B 13 12,5 F
400 BLU99 BLU20/12 20 13 S/F
100 BGY40A/B| BLU30/12 30 13 F
280 BLU99 BLU20/12 | BLU45/12 45 13 S/F
400 BLU99 BLU20/12 | BLU60/12 60 13 S/F
BASE STATIONS (400 MHz — 470 MHz)
input power | 1st stage 2nd stage |3rd stage  |4th stage P VCE stud S
mW w \% flange F
45 BLX91A | BLW91 BLX94C 25 28 S
250 BLW90 BLX94C |[BLX95 40 28 S
45 BLX91A | BLW91 BLX94C |2 x BLX95 70 28 S
TV TRANSPOSERS (Band 1V/V: 470 MHz — 860 MHz)
input power | 1ststage | 2ndstage |3rdstage |4th stage Posync | Posat VCE
mW w A"
5 BFQ34e | BFQ68e |2x BFQG8e 1,4 14 15
6 BLW32 BEW33 2 x BLW34 44 5,7 25
2 BLW32 BLW33 2 x BLW34 (2 x BLWIB 8 8 25
3 BLW32 BLW33 2x BLW34 |2 x BLV57 13 15 25
10 BFQ68e | 2x BLW34|2x BLW98 |4 x BLV57 23 30 25
14 BFQ68e® | 2x BLW34|2x BLV57 |8 x BLV57 38 60 25
TV TRANSMITTERS (Band 1V/V: 470 MHz — 860 MHz)
input power [ 1st stage 2nd stage | 3rd stage  |4th stage Po sync VCE
mW w \%
12 BFR96S e| BFQ68e |2x BLW34 |2x BLV59 45 28
30 BFQ34e | 2xBLW33|2xBLV57 |4 x BLV5E9 85 28
80 BFQ68 e | 2 x BLW34| 4 x BLV57 |8 x BLV59 165 28

® See handbook ‘“Wideband transistors and hybrids’’,
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LINE-UPS

MOBILE TRANSMITTERS (800 MHz — 960 MHz)

input power | 1st stage 2nd stage | 3rd stage | 4th stage l PL VcE stud S
mW l w \% flange F
60 BLU98 BLV91 | BLV93 ’ 8 ‘ 13 S/F
100 BLV90 BLV92 BLV94 125 13 S/F
50 BLU9S BLVO1 BLVI3 BLV95 ] 25 13 S/F
120 BLV90 BLVO2 BLV94 BLV96 40 13 S/F
BASE STATIONS (800 MHz — 960 MHz)
input power | Iststage | 2nd stage | 3rd stage I PL VCE stud S
mW l w i \% i flange F
250 BLV99 \ BLV98 I 2x BLVO7 i 60 l 24 l S/F
Notes

1. For TV transposers and transmitters, the input powers quoted relate to the peak sync levels.

2. Pg gync for transposers is the peak sync output power for a three-tone intermodulation distortion of
—54 dB (vision carrier —8 dB, sound carrier —7 dB, sideband signal —16 dB) without pre-correction.

3. Pg sync is the peak sync output power of a transposer before the sound carrier has been added.
After addition of the sound carrier the peak output power will be approximately twice P sync-
In transposers with pre-correction the intermodulation distortion is reduced and therefore Py sync
can be increased. However there is a limit formed by the saturated output power of the transistor.
Taking this into account Pg ga¢ is the maximum value of Pg gync in pre-corrected systems.

4, In the transmitter line-ups the output stage operates in class-AB, the driver stages in class-A.

5. Py sync for transmitters is the peak sync output power at 1 dB power gain compression.







MOUNTING
RECOMMENDATIONS

RECOMMENDATIONS FOR MOUNTING
FLANGE RF. POWER TRANSISTORS

Flange r.f. transistors are easy to mount but for optimum performance we offer the following
recommendations:

— Holes or tapped holes in the heatsink should be free from burrs and spaced at 18,42 mm
(+ 0,05; —0,05) between centres. They must have a depth of at least 6 mm.
Recommended screw: for SOT-119, SOT-121 and SOT-161 cheese-head 4-40 UNC/2A, for
SOT-123 and SOT-160 also M3. A washer to spread the joint pressure is also recommended.

— For transistors dissipating up to 80 W the heatsink thickness should be at least 3 mm copper
(>99,9%, ETP-Cu) or 5 mm aluminium (> 99,0% Al). For transistors dissipating more power, the
thickness should be increased proportionally.

— The flatness of the heatsink mounting surface must be < 0,02 mm with a surface roughness
Ra < 0,5 um (preferably by grinding or lapping).

— The sparing use of evenly distributed heatsink compound on the transistor flange is recommended.
Suitable heatsink compound brands are: Dow Corning 340, Eccotherm TC-5 (E&C), Wakefield 120.

— The screws through the flange holes should first both be tightened to 0,05 Nm (finger tight), and
then tightened to 0,6 to 0,75 Nm, to achieve the published thermal resistance between the mounting
base and heatsink.

— When a transistor is removed from the heatsink, the fiange wili almost ¢
by the joint pressure. Grinding or lapping of the flange according to the information above is
necessary if the transistor is remounted.

et bemisn benman Aok vda
ertainly have been distorted
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MOUNTING
RECOMMENDATIONS

RECOMMENDATIONS FOR MOUNTING %", %" AND %"
CAPSTAN HEADERS AS USED FOR R.F. POWER TRANSISTORS

A nickel plated brass nut is supplied with each transistor for securing it to a heatsink.

Screw threads, diameter and nuts:
maximum diameter

mounting base diameter thread of threaded stud nut thickness
Al 8-32UNC-2A(B) 4,14 mm 3,6and 5 mm
%" 10-32UNF-2A(B) 4,80 mm 5 mm
%' %" x 2BUNF-2A(B) 6,33 mm 5,5 mm

To ensure optimum heat transfer and to avoid damage to the threaded stud of the transistor the
following recommendations should be observed.

— Diameter of the mounting hole in the heatsink:
%' stud diameter 4,15 +0,05; —0 mm
%' stud diameter 4,85 +0,05; —0 mm
%''stud diameter 6,35 +0,05; —0 mm

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

— Mounting nut torque:
%' nut minimum 0,75 Nm (7,5 kg cm) maximum 0,85 Nm (8,5 kg cm)
%' nut minimum 1,5 Nm (15 kg cm) maximum 1,7 Nm (17 kg cm)
%' nut minimum 2,3 Nm (23 kg cm) maximum 2,7 Nm (27 kgcm)

— Recommended distance from the surface of the heatsink to the top surface of the printed-circuit board:
%'’ capstan header 29+0;-0,2mm
%' capstan header 38+0; -0,2 mm
%'’ capstan header 48+0; -0,2 mm
It is important that the above maximum printed-circuit board mounting heights are not exceeded in
order to prevent stress being applied to the encapsulation. Upward lead bending, in particular, can
damage the encapsulation and impair the sealing of the header.

—s» — Experience indicates that flux or flux solutions can penetrate even hermetically sealed ceramic-
capped transistors. To prevent this, tin and wash the printed-circuit boards before mounting the
power transistors, then solder the transistors in place without using flux.

— The leads may be tinned by dipping them, full length, into a solder bath at akout 230 ©C. Note, no
flux should be used during tinning.

— The full mounting-nut torque (specified above) should be applied only once during the life of the
transistor. For pre-assembly testing, apply no more than two thirds of the specified torque.

— Since locking washers are much harder than most heatsink materials, their locking action might
deteriorate during the life of the transistor. The use of locking washers is therefore not recommended.
Instead, tighten the nuts to their specified torque, allow about 30 minutes for them to bed down,
then re-tighten. After this, apply locking paint.
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TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

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

 Although not all type numbers accord with the Pro Electron system, the following explanation is given
for the ones that do.”

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

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

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

SILICON or other material with band gap of 1,0 to 1,3 eV.
GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more.
. COMPOUND MATERIALS (e.g. Cadmium-Sulphide).

TOWD

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 (Rt j.mb > 15 °C/W)

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

DIODE; tunnel

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

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

TRANSISTOR; power, high frequency (Rgh j.mpb < 15 °C/W)

PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

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

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rth j.mpb > 15 9C/W)
TRANSISTOR; low power, switching (Rth j.mp > 15 °C/W)

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

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

DIODE; rectifying, booster

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

NXXCH®IPPZrIemmoowp
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TYPE

DESIGNATION

SERIAL NUMBER

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

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

VERSION LETTER

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

SUFFIX

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

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to |EC 63: series E96)
B. 2% (according to |IEC 63: series E48)
C. 5% (according to IEC 63: series E24)
D. 10% (according to |IEC 63: series E12)
E. 20% (according to |EC 63: series E6)
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for
the whole range.
The letter ‘V’ is used instead of the decimal point.

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 (VRRMm) or the rated
repetitive peak off-state voltage (VpRpm). whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

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

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke
(.

The NUMBER indicates how many basic devices are assembled into the array.

¥

* When these serial numbers are exhausted the serial number for consumer types may be extended to
four figures, and that for industrial types to three figures.
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GENERAL

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(1EC) in its Publication 134.

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

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

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

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

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

Note

Limiting conditions may be either maxima or minima.

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

Note

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

ABSOLUTE MAXIMUM RATING SYSTEM

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

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

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

October 1977
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GENERAL

DESIGN MAXIMUM RATING SYSTEM

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

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

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

DESIGN CENTRE RATING SYSTEM

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

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

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

30

October 1977



LETTER SYMBOLS

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

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

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

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

Subscripts

A, a Anode terminal

(AV), (av) Average value

B, b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D, d Drain terminal

E, e Emitter terminal

F, f Forward

G, g Gate terminal

K, k Cathode terminal

M, m Peak value

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

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

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

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

b) instantaneous total values
Example ig

c) average total values
Example Ig(sv)

d) peak total values
Example Igypg

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

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

a) instantaneous values
Example ip

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

c) peak values
Example I,

d) average values
Example Ip(av)

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

Additional rules for subscripts

Subscripts for currents

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

Examples: Iy, ig, iy, Iy,

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

Examples: If, IR, iF, lf(rms)

32 l I I I February 1974



LETTER SYMBOLS

Subscripts for voltages

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

Examples: V__, v__, v,V
xampies: Vpp' VBE' Vbe' ' bem

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

Examples: VF’ VR’ VF’ Vrm

Subscripts for supply voltages or supply currents

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

¢ Y
Examples cc IEE

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

Example : Vocg

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

Subscripts for multiple devices

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

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

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

Application of the rules

The figure below represents a transistor collector current as a function of time. It con-

sists of a continuous (d.c.) current and a varying component.

collector
current

Ic
(no signal)

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS

Definition

time

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 =
Cc =
G,g=
H,h =
L =
R,r =
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
admittance;

impedance;
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LETTER SYMBOLS

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

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

b) all inductances and capacitances.

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

Subscripts

General subscripts

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

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

L,1 = load

O, o (or 2) = output

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

Examples: ZS, hf, hF

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

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

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

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

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

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

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

I

Examples: h ]fe

FE’ YRE’
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LETTER SYMBOLS

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer
Examples: h, (or h_ )
i 11
h™ (or h2 )
h (or h
hf ( th)
b OF 2
A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.
Examples: hfe (or h21e)’ hFE (or hZIE)
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 = Ri + in
i

e Sfe + ]bfe

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

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

Im (hib) etc. for the imaginary part of hib
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S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the conventional h, y and z-parameters, s-parameters relate to travel-
ling wave conditions. The figure below shows a two-port network with the incident and
reflected waves aj, by, a9 and by.

4—-02 Zl
—»b
nsi 2z,
V52
7265646.1
Lo Vi . Via
s l - -
VZg VZ, 1y
Vi1 b Vr2

b = 2 =
1
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 are:
by =sy1a) + 51289
by = sp1a; +s20a3

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

by
512311=;;1‘ ay =0
by
Srzslzza—z" al:o
by
Sf:SZI:'.‘q az=0
by
S0:522:55 a;=0

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

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

8§ = 841 7 Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,

under the conditions Zj = Z, and Vgp = 0.

S. =812 7 Reverse transmission coefficient.
The complex ratio of the generated wave at the input and the incident wave at

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

= 591 = Forward transmission coefficient.
The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Z; = Zyand Vg, =0

St

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

under the conditions Zg = Z, and Vg1 = 0.
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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
BFQ42 is especially suited as a driver transistor for the BLW29 in a two-stage wideband or semi-wide-
band v.h.f. amplifier delivering 15 W output power.

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

QUICK REFERENCE DATA

R.F. performance up to Tamp = 25 °C; Rth ¢c-g = 32 K/W

mode of operation VcE i f PL Gp n } zj YL

\% l MHz W dB % Q mA/V
c.w. class-B 13,5 175 2 > > 60 78—-ij4,6 22— j18
c.w. class-B 12,5 175 2 | typ.105 typ. 65 — —

MECHANICAL DATA

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

Maximum lead diameter is guaranteed only for 12,7 mm.

Accessories: 56245 (distance disc).

Dimensions in mm

r_‘
8,5
max

66 _ple 12,7 o

max

min 725932221
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BFQ42

RATINGS

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

Collector-emitter voltage (Vgg = 0)
peak value

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

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

Junction temperature

1 7277613
Ic
(A)
—\/\
0.5 NG o 3
\)00 6\\
\ \ la) h‘;‘
\ 7 \Co
O
0,3
%
% «
N %
0,2 °
, &
<
0,1
5 6 7 8 910

Veg (V) 20

(1) Mounted on a heatsink.

I—__Qm:_l heatsink 7277577

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

"l

Fig. 2 D.C. SOAR.

top view

VCESM max. 36 V
VCEO max. 18 V
VEBO max. 4 VvV
Ic(av) max. 06 A
lem max. 1.8 A
Ptot max. 7,2 W
Tstg —65 to +200 °C
Tj max. 200 °C
7277614
10
Ptot
(W)
e 4K
N (1)
RS K
N
N \(2) derate by
5 . 0,037 W/°C
N
< Y
TN N
N D
L (2) 1,
~L_ erate by
~J 0,016 w/°C
0
0 50 100 150

Th. Tamb (°C)

(1) Short-time r.f. operation during mismatch;
Rth mb-h = 3 °C/W; R¢h ¢.g = 32 OC/W;
f=1 MHz.

(2) Continuous d.c. and r.f. operation;

Rth mb-h = 3 °C/W; Rth ¢.g = 32 OC/W.

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

Free-air operation; using a spring
cooling clip having a thermal resistance
of 32 °C/W.
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V.H.F. power transistor BFQ42

THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 24 oc/w
From junction to case Rth jc = 29 oc/w
From mounting base to heatsink Rth mb-h = 3 °c/w

CHARACTERISTICS

Tj=25 oc
Collector-emitter breakdown voltage

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

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

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

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

open base Esgo > 05 mJ

Rge =10Q EsBR > 0,5 mJ
D.C. current gain *

= . = typ. 30

Ic=025A;Vcg=5V hEE 10 to 60
Collector-emitter saturation voltage™®

Ic=0,75A;Ig=0,15 A VCEsat typ. 0,9 V
Transition frequency at f = 100 MHz *

-lg=0,25A;Vcg=1356V fr typ. 750 MHz

—lg=0,75A;Vgg =135V fr typ. 625 MHz
Collector capacitance at f = 1 MHz

lg=1g=0;Veg=135V Cc typ. 8,6 pF
Feedback capacitance at f = 1 MHz

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

* Measured under pulse conditions: tp < 200 us; 6 <0,02.
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BFQ42

7277615 7277616
40 20 \
- \
FE Cc
7 N (pF)
N -
N N Vee= ] N
B ‘\1[3,5V \&\
5V \\
typ
20 10 -y
0 0
0 05 T oig(al 15 0 5 10 yeg (V) 16
Fig. 4 Typical values; Tj = 25 oC. Fig.5 Ig=1g=0;f=1MHz;T;=25 oC.
1000 7277617
fr
(MHz) ~
,/ N typ
/
/ N
N
500 ~J
—
0 L
0 0,5 1 —Ig (A) 1,6

Fig.6 Vcg =13,6 V; f =100 MHz; Tj =25 0C.
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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; Rth c-g = 32 °C/W

f(MHz)' Vce (V) PL(W)} Ps (W)  Gp (dB) |IC(A) n (%) l i (Q) ‘V[(mA/V)
1
175 13,5 2 <016 > 11 |[<025 > 60 | 78—j4,6 | 22—j18
175 12,5 2 - typ. 10,5 typ. 65 - -
c5
L5
A H——o 500

c1 L
500
c2
N ca R2
7 c3 /RN
L4
R1 L2
7277625.1
7 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 enamelled Cu wire (1,0 mm); int. dia. 4,0 mm; length 4 mm; leads 2 x 5 mm
L2 = L4 = Ferroxcube wide-band h.f. choke, grade 3B (cat. no. 4312 020 36640)

L3 = L5 = 4 turns Cu wire (1,0 mm); int. dia. 6,0 mm; length 6 mm; leads 2 x 5 mm

R1 = 220 2 carbon resistor

R2 = 10 2 carbon resistor

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

APPLICATION INFORMATION (continued)

110 ]

R2 rivet L4 *Vee

cs

7277578.1

7277579

Fig. 8 Component layout and printed-circuit board for 1756 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 Gp n
(W) (dB) (%)

Vep=135V 1
LT I~ Lt P N s oy
A e ~ >
o 4 ,'~
— ~T125V] e R RS
2 .
7 - 10 Y <Z NS 50
44 /| P
'I
pa
Al
Y/
7
4
0 0 0
0 100 200 300 0 ! 2 p w3
PS (mW)

Fig. 9 Typical values; f = 1756 MHz; Fig. 10 Typical values; f = 175 MHz;
Tamb = 25 °C; Rt c-a = 32 °C/W. Tamb=25°C; — Vg =135V,

———VgE=125V; Rep ¢c.a = 32 OC/W.
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BFQ42

APPLICATION INFORMATION (continued)

7277620
A
VSWR =T
2,5 50
PLnom
(W)
(VSWR=1)
2
Ps |
Psnoml™
1,5 -
1 11 12 VcE
VCEnom

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

during mismatch); f = 176 MHz; T,, = 70 °C;

Rth mb-h =3 °C/W; VeEpom = 136 Vor 12,5 V;
Ps = Pgnom at VCEnom and VSWR = 1.

Note to Figs 11 and 12:

7277621
25
P
Lnom VSWR = +—
(W) } 25
(VSWR=1)
2
~
N ™
15 R s
SN TN
NG| 110
M~ 20
50
1
Ps 1+
PS-"-G"-‘:H
05
1 11 1,2 VcE
VCEnom

Fig. 12 R.F. SOAR (short-time operation
during mismatch); f = 175 °C; Tamp = 70 °C;
Rth c-a=32°C/W;VCcEnom=13,5Vor12,5V;
Ps = Pgnom at VCEnom and VSWR = 1.

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

+30 7277622 60 7277623 0
X | u
]
() R, HIRL ¢l ¢,
+20 M (2) ~ - (pF)
el Py
L Va RL_.
+10 HNG " 40 -20
! 7
Xj {p 7
0 /
.—4»:. P Ic
17 ~L
-10 4 20 [ —40
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 = 13,6 V; P|_ =2 W;
Tamb = 25 °C; Rth ¢-a = 32 O°C/W.
LN
N TN
\‘
N
10
~
P
0 Fig. 15.
0 200 f(mHz) 400
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BFQ43

VHF. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor intended for use in class-A, B or C operated mobile
transmitters with a nominal supply voltage of 13,5 V. The transistor is resistance stabilized and is
guaranteed to withstand severe load mismatch conditions with a supply over-voltage to 16,5 V. The
BFQ43 is especially suited as a driver transistor for the BLW31 in a two-stage wideband 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 T = 25 °C

mode of operation | Vg f PL Gp n zj YL

\% MHz W dB % Q mA/V
c.w. class-B 136 l 175 4 > 12 > b5 3,2+j0,03 53 —j29
c.w. class-B 125 | 175 4 typ. 12 typ. 60 - -

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

0,86
max

Dimensions in mm

Maximum lead diameter is guaranteed only for 12,7 mm.

Accessories: 56245 (distance disc).

|
54—- 66 ple—12,7 _._.‘ 7278138

max min
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BFQ43

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) VCcEO max. 18 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current (average) Ic(AV) max. 1,256 A
Collector current (peak value); f > 1 MHz lcm max. 3,75 A
Total power dissipation up to Ty, = 25 °C Ptot max. 12 W
Storage temperature Tstg —65 to + 1560 °C
Operating junction temperature TJ- max. 200 °C

2 7277626 15 7277627

|

C

(A) Ptot
(W)
\ Y
1 AN A h
2 N
VNN 10 (TS
AR «S‘o ~
0,5 \\
\ (2)
5
o1 5 10 20 30 0
Ve (V) 0 50 Th (°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; Vog <16,5V.

THERMAL RESISTANCE (dissipation =4 W; Ti,p, =82 ©C, i.e. T, = 70 °C)
From junction to mounting base Rthjmb = 18 °C/W
From mounting base to heatsink Rthmb-h = 3 oc/w
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V.H.F. power transistor

BFQ43

CHARACTERISTICS

Tj=25 oC

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

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

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

Collector cut-off current
VBe=0;Vcg=18V
Second breakdown energy; L = 26 mH; f = 50 Hz
open base
R =10Q
D.C. current gain *
Ic=05A;Vcg=5V

Collector-emitter saturation voltage *
Ilc=15A;13=03A

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

Collector capacitance at f = 1 MHz
I =1 =N \fmee = 12 E \/
TE = te v, vCB 19,9

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

* 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
< 2
> 0,5
> 0,5
typ. 40

10 to 80
typ. 0,9
typ. 750
typ. 625
typ. 15
typ. 7,3

mA

mJ
mJ

MHz
MHz

pF

March 1978
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BFQ43

60 7277628 60 7277629
-
4 A
C
h c
FEI{ Vee= (pF)
Y135V
40 40
AN 1
N \
5V-1
20 20 typ
T
- —
0 0
0 1 I (A) 2 0 10 Ves (V) 20
Fig. 4 Typical values; Tj =25 0C. Fig.5 Ig=1lg=0;f=1MHz; TJ- =25 OC.
1500 7277630
fr
(MHz)
1000
typ
11 -
-
4 ¥
500
0
0 0,5 1 1,5 ~lg (A) 2

Fig.6 Vcg =135V, f=100 MHz; T; = 25 ocC.
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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=250°C

f (MHz) |Vcs (V) { PL (W) lPS(W) Gp (dB) \uc(m n (%) | 7 (Q) ]V—L(mA/V)
T
175 13,5 4 < 0,25 > 12 <054 > 55 3,2+j0,03| 53—j29
175 12,5 4 - typ. 12 - typ. 60 - -
508
500

7277637.1

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

List of components:

C1=Cb = 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 = 2 turns Cu wire (1,0 mm); int. dia. 4,0 mm; length 3 mm; leads 2 x 5 mm

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

L4 = 4 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 5 mm; leads 2 x 5 mm
L6 = 5 turns enamelled Cu wire (1,0 mm); int. dia. 5,5 mm; length 7,56 mm; leads 2 x 5 mm
R1=R2 =10 Q carbon resistor

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

APPLICATION INFORMATION (continued)

‘* 110 7|

rivets

\

rivets

72775751

7277576

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

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

Material of printed-circuit board: 1,6 mm epoxy fibre-glass.
The case is directly grounded on the printed-circuit board.
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V.H.F. power transistor BFQ43
- 7277631 7277632
20 100
PL
(W) Th=25°C
: Sp TG 1
ap (dB) TP NLNC (%)
5 r 1 AR
/// /'\ o o \\
Mp=70°C
Z h > Th=25°C ]
» SR 70°¢c | |
L +
17 10 n 425 °C 50
/ 70 °C 1+
Y/
25 7
7
0 0 0
0 0,5 Pg (W) 1 0 25 5 PL (w) 7.5
Fig. 9 Typical values; f = 175 MHz; Fig. 10 Typical values; f = 176 MHz;
—— Veg=1856V;——-=V(gg = 12,5 V. Veg=135V,———=Vgg=125V.
7277633
Fig. 11 R.F. SOAR (short-time operation during
5 mismatch); f = 176 MHz; T, = 70 ©OC.
PLnom Rth mb-h =3 °C/W; VCERom = 13,5 0r 12,5 V;
w) Pg = PSnom at VCEnom and VSWR = 1.
(VSWR =1) VSWR = 11 ) .
< 5 The transistor has been developed for use with
4,5 M, unstabilized supply voltages. As the output power
AN AN and drive power increase with the supply voltage,
AN N 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 TN 1? shows the permissible output power under nominal
PP 1 conditions (VSWR = 1), as a function of the
Y20 expected supply over-voltage ratio with VSWR as
N 510 parameter.
35 The graph applies to the situation in which the
’ drive (Pg/Pgnom) increases linearly with supply
over-voltage ratio.
Pg ||
Psnom( ]
3
1 11 12 Ve
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 7Z7Y7634 30 7277335
xi 31 C! S
L
fi R =41 c
Xi A mL) 1R & -
(N A (pF)
\ Y
A N N
+5 \ 4 20 N A -25
A
ANE 4 ri 1] 7
N — Ny
y, R
/
0 10 _50
P / ]
A .
-5 0 —75
0 250 f(MHz) 500 0 250  {(MHz) 500
20 Fig. 12. 1277636 Fig. 13.
Gp
(dB)
20
1 Conditions for Figs 12, 13 and 14:
~ Typical values; Vg = 13,6 V; P =4 W;
Th =25 °C.
N
10
Ny
M,
0 Fig. 14.
0] 250  f(MHz) 500
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BFS22A

VH.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 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 Tp = 25 OC in an unneutralized common-emitter class-B circuit

mode of operation | Vcg f P Gp n z YL
\Y MHz w dB % Q mA/V
cw. 13,5 ‘ 175 ‘ 4 > 8 | > 60 ‘ 39+j2,2 l 37 —-j22
C.W. 12,5 175 4 typ. 8 typ. 60 — -
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.
_Yo,51
J S amax
8,5 _
max
m——— e |

L_nﬁils)(_"—“ :E.'Z\ ' 92593221

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

September 1981
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BFS22A

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

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

Power dissipation

Total power dissipation up to Top =25 oc

f > 1MHz Prot max. 8 W
7260974 1 7260973
S . - D.C.SOAR| [Tmb=25°C
Ve <165V | I
10 P f >1MHz (A)
| short time | 3, 0.7 \
P operation %.‘) \
ot T'V.S.WR>3 <0 06 A\
(W) t < \
4 | 2 \
N, 0.5
7.5 %
N "?\;
AN 0.4
NG \\
0.3
5 \
\
normal operation -
VSW.R.<3 ; 0.2
25
0 : 01
S 50 100 Tmb(°C} 150 5 8 7 8 810 ViV 20
Temperature
Storage temperature Tstg -65t0 +200 °C
Operating junction temperature Tj max. 200 ©C
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 22 °c/w
From mounting base to heatsink
with a boron nitride washer
for electrical insulation Rthmb-h = 2.5 °c/w
60 H Avpril 1971




BFS22A

CHARACTERISTICS Tj=25 OC unless otherwise specified

Collector cut-off current

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

Breakdown voltages

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

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

Emitter -base voltage
open collector, Ig = 1 mA V(BR)EBO = 4 v

Transient energy
L =25 mH; f =50 Hz

open base E > 0.5 mWs
-VBe=1.5V; RBE=33Q E > 0.5 mWs
D. C. current gain
Ic =500 mA; VCE=SV hrE > 5
Transition frequency
Ic=350mA; Vg =10V fr typ. 700 MHz
Collector capacitance at f = 1 MHz
=1a = 0¢ = typ. 15 pF
IE=1e=0; VCB =15V Ce < 20 pE
Feedback capacitance at f = 1 MHz
Ic=50mA; Vcg =15V -Cre typ. 11 pF
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BFS22A

1000 7260975
fr
(MHz) Vee=10V
750
/’,/ typ N~
N
N
500
250
0
0 05 1 15 2 25 Ic(A) 3
30 | 7‘Z60970
IE=I3=0 |
Ce \& f=1MHz
(pF)
20 \
N trp
N
10
0
0 10 Veg (V) 20
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BFS22A

APPLICATION INFORMATION

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

f =175 MHz; Tmb up to 25 °C

veev) | Pg(W) f P1(W) [ Ic(A) [Gp(dB,‘- ‘ n(%) l Zi (§2) { Yi{mA/V)
13.5 <0.63 l 4 <0.49 | >8 ‘ > 60 . 3.9+j2.2] 37-j22
12.5 typ. 0.63 4 typ.0.53 | typ.8 | typ.60 - -
. Y
Test circuit _.1 s 6 w7

C1

e

7260976 TCS LLI=1: O +Vec
Cl = C6 =4 to 29 pF air trimmer with insulated rotor
C2 =C7 =4 1to0 29 pF air trimmer with non-insulated rotor
C3 = 39 pF ceramic
C4 = 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 Cu wire (0.7 mm); int. diam. 4 mm; leads 2 x 10 mm

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

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

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

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

R1 =R2 =10 2 carbon

May 1974 “ H
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BFS22A

7260969

7.5
f=175MHz
Tmb=25°C —
PL
(W)
5 typ—
]t
A
vee=135V)/f
4
//
12,5V
25 //
//,
//
4
0
0 05 Ps (W) 1

64

” ” April 1971



BFS22A

7260971 726097
R.F SOAR RF. SOAR
5 5
PLnom PLnum
(W) (W)
V.S.W.R.=1 V.S.W.R.z4
4 4 [
\S"?,ph N NS
w70 h N by,
| ‘ 44?“;
50 ™ N
o™
3 3 N
T~
2 2
P Ps
. 11 12 Psnom || . 12 1.4 Psnom ||
10 1 12 Ve 10 11 12 Vee
vCCnom vCCnom

Conditions for R.F. SOAR:

f 175 MHz

0,
Tob 70 ©C

VCnom® 12+5 0r 13,5V

"

=PS atVv =V and V.S.W.R. =1

P Snom ccC CCnom

1

The transistor has been developed for use with unstabilized supply voltages. As the
output power and drive power increase with the supply voltage, the 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 shows the derating factor to be applied when thedrive (Pg/Pgpom)
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.

April 1971 | I l |
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BFS22A

OPERATING NOTE Below 70 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.
7268907

power gain versus frequency
(class B operation)
20
HEEN
Gp Vg = 13,5 Vi
(dB) \ \ PL =4 W —
\ Tmb = 25 °C H
N\
15 \ typ. values [
10 \\\
1
N
5
0
0 100 200 300
f (MHz)

7268908 7268909
input impedance (series com- load impedance (parallel com-
ponents) versus frequency 00 ponents) versus frequency

10 (class B operation) 1 (class B operation)
ri ] Ry, Vog =135V l l
Xj | Ty (?) PL=4W Cy,_
€1 ©\ Top = 25 °C > I
\ typ. values /, |
5 N ‘Ti—»— 75 —’25
N Lt =T ] /' CL
y
/ (pF)
.4 / |
0 7 50 FRy 7Y -50
/
[
R
Xj 7 ==
-5 Ve = 13,5 Vi 25 -5
PL=4W ]
Tmb = 25 °C | ll
typ. values [ 1
-C1,
10 [T11] o LS
0 100 200 300 0 100 200 300
f (MHz) f (MHz)

“ Il May 1974



BFS23A

VHF. POWER TRANSISTOR

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

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

QUICK REFERENCE DATA

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

mode of operation | V¢g f PL Gp n i zi YL
\% MHz | w dB % | Q mA/V
c.w. l 28 ‘ 175 l 4 } >10 t > 65 i 2,3+j1,6 ' 89 —j18,1
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39; collector connected to case.
hox # as°*}
f = 1 —— =t 0,51
3 max
8,5 I
max
{ ==:=!
L 66 wle 127 o

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

September 1981
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BFS23A

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

Voltages

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)
Currents

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

Power dissipation

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

726097 )
1T
Vee s 28V -
» f >1MHz
10 B
| short time [\%.
P operation ”!sae
tot T'y SWR>3 i)
(W) + [s),
» | Y
7 5 N F4/~
. %‘
h
N o/[p
N
5
normal operation
VSW.R<3
25
0
0 50 100 Tmp(°C) 150

TemEerature

Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to mounting base

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

(A)
0.5

0.4

03

0.2

VcBoM max. 65 A%
VCEO  max. 36 V
VEBO  max. 4 A%
Igay) max. 0.5 A
IcMm max. 1.5 A
Ptot max. 8 w
7260980
DC. SOAR | tmp=25°C
\

20 30 40
Tstg =65 to 4200 °C
Tj max. 200 oC
Reh j-mb = 22 OC/W
Rth mb-h = 2.5 OC/W

68
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BFS23A

CHARACTERISTICS

Collector cut-off current

Ig=0; Vog =28V

Breakdown voltages

Collector-base voltage
open emitter, Ic = 1 mA

Collector -emitter voltage
open base, Ig =10 mA

Emitter-base voltage
open collector; Ig = 1 mA

Transient energy
L =25 mH; f = 50 Hz
open base
-VBE =1. SV;RBE =33Q

D.C. current gain

Ic=500mA;VCE=5V

Transition frequency

Ic = 400 mA; Vog = 20 V

Collector capacitance at f =1 MHz

Ig =1 =0; Vgg =30V

Feedback capacitance at f = 1 MHz

IcEo

V(BR)CBO
V(BR)CEO

V(BR)EBO

re

typ.

"3

typ.

65

36

o O
gt

500

10
15

7.5

Ty = 25 9C unless otherwise specified

mWs
mWs

MHz

pF
pF

pF

April 1971 H
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7260982
600 L
IRRNI
" Vee=20V [
(MHz) P
ty -
400
N
N
200
0
0 05 1 15 Ic(A) 2
7260978
T
\ [
Teg=1.=0 ||
20 \ f=1MHz
Ce \
A
(pF)
15
Ntye
AN
~
10
5
0
0 10 20 VeglV) 30
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BFS23A

APPLICATION INFORMATION

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

Vec=28V; T

mb Up to 25 °c

fMHZ) | Pg (W) | PL(W) | Ic(A) | Gp(dB) | n(B) | % (D | Y1, (mA/V)

175 I<O.40 | 4 ‘ < 0.22 1 > 10 } >65] 2.3—!—]1.6[ 8.9 -j18.1

Test circuit

C6 L7
e ) 500
s00_(—H
S
==cs5 L6
7260983 [ ] ¥e) +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
G5 = 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; lcads 2 x 10 mm

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

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

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

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

R1 =R2 =10 2 carbon
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BFS23A

7260981

75 7260;77__ 75
RF SOAR [ []]
Vec =28V Vce= 28V
f=17SMHz [ P, ]
P . £=175MHz
(V;) Tmb=25°C | | (W)
5 5
r T,p=50°C
70°¢
—
90°C
typ
2.5 /, 2.5
//
4
/
4
ol | 0
0 0.25 P (W 0.5
s (W) 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.
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OPERATING NOTE Below 100 MHz a base -emitter resistor of 10 @2 is recommended to
avoid oscillation. This resistor must be effective for both d.c. and r.f.
30 7268910

power gain versus frequency
(class B operation)
Gy ] HEEEE
! T TT
(dB) Vee =28V
P =4W ::
Tmb = 25 °C |||
20 typ. values T
—~
A\
AN
10 ™
g
O Il
0 200 f£(MHz) 400
20 7268911 300 7268912
input impedance (series com- load impedance (parallel com-
- ponents) versus frequency ponents) versus frequency
L (class B operation) R (class B operation)
X L
(5) [TTTTT17] @ [MTTTVc=28V
Vcc:fi"— TTIPL=4W
Py = ] 1 - ¢
TL - 25 o] R Tmb = 25 °C
10 mb - 200 V1 typ. values ==CL
typ. values [ 1
= -
I i
\ /'4’ N -20
N
N
N ri L - Ry,
0 100 C,
A A (pF)
i
-40
X [CL
!
10 L 0
0 200 f(MHz) 400 0 200 f(MHz) 400
May 1974 H







BGY22
BGY22A

UH.F. POWER AMPLIFIER MODULES

Broadband amplifier modules primarily designed for mobile applications operating directly from 12 V
vehicle electrical systems. The module will produce 2,5 W output into a 50 £ load over the bands
380 to 512 MHz for the BGY22, and 420 to 480 MHz for the BGY22A.

QUICK REFERENCE DATA

type number mode of freq. range Vg Pp PL n Zg=2Z|
operation MHz \Y mW w % Q
> 25 > 40
Y W, !
BGY22 c.w 380 to 512 13,5 50 typ. 2.9 typ. 50 50
BGY22A c.w. 420 to 480 12,5 50 > 25 > 40 50
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-75A.
32,25
- 3175 e
24 b {A]
16,25 A
<1575 <01
|
i ‘ | Lead reference
| 1 | TN 1 = Input
| 2=+Vpg
35 ¢ ) | 16,25 Eulln
36 x| XD ] {B 15,75 nE 3 = Output
§ ! | - 4 = Earth
— 4 T 3 4 L
95
min
i*|i2| BECn 16| o
L (3% el T8 -
—-JL,S - 72659011

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.

CAUTION These devices incorporate beryllium oxide, the dust of which is toxic. The devices are entirely
safe provided that the BeO disc is not damaged.
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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 A% max. 18 Vv
Input terminal V] max. 25 V
Output terminal Vo max. 25 V
Current
Supply current (d.c.) Itot max. 800 mA
Drive power
VB =13,5V;Zy =50¢ Pp max. 150 mW
Temperatures
Storage temperature Tstg —40 to +100 oC
Operating heatsink temperature Th max. 90 ©C
Py, for normal operation Py, for fault condition
6 7262973 1 7262971 .1
P 4
W) PLnom >ﬂ v
(W)
"ri"’/p%o
4 K] 4 Y
< Sh,,?\ /)\\700
S50 C
3 C)Qgﬁ]
~ 00
2
2
i 1
Ve T
0 0 VBnom
0 50 T, (°C) 100 1 1,1 12 P 1,3
PDnnm
Where Pl nom =P, at Vg =13,5V; Z1, = 50 @ (BGY22)
and P[ nom =P, at Vg = 12,5 V: Z, = 50 Q2 (BGY22A)
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BGY22
BGY22A

CHARACTERISTICS

Th = 25 OC unless otherwise specified

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

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

Quiescent current

Pp =0

Load power

Pp = 50 mW
Efficiency
PD =50 mW

Supply current
Pp =50 mW

Harmonic content

Pp = 50 mW

Input VSWR with respect to 50 2
Pp =50 mW

Temperature coefficient of Py

Pp =50 mW; T = 25 to 70 °C

Stability

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

Th = —40 to +90 °C

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

1BQ 4,0 to 12,0 mA

P 2,5t 3,5 W

ItOl’, 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

July 1976 I l
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BGY22
BGY22A
6 7262878 .1 8 7262976 .1
typ.values typ.values
Pp = 50mW Vg =135V
P Th=25°C P Th=25°C
(W) (W)
4 4
PD =
gt Ty
(T Ve =T = 100 mW
\115}1
11
L ™N13 5 v = IN50mw-
12,5V N
2 2
> 20 mW
0 0
350 450 £ (MHz) 550 350 450 (MHz) 550
30 7262979 .1
typ. values
Vg=135V
) Th=25°C
(®/o)
60
=]
o
P
r\\ N 1 Pp =
~ §0|m1w
190 mW
40 20mwW
20
350 450 £ (MHz) 550
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U.H.F. power amplifier modules

BGY22

BGY22A
APPLICATION INFORMATION
R.F. performance in c.w. operation; T, = 25 0C
Drive source and load impedance Zg = Z_= 50 £
type number f Vg Pp PL n
MHz \% mW w %
15,0 typ. 3,6 typ. 47
. 13,5 > 25 > 40
BGY22 380 to 512 135 50 typ. 2.9 typ. 47
12,5 typ. 2,5 typ. 47
BGY22A 420 to 480 12,5 50 > 25 > 40

The modules are designed to withstand full load mismatch under the following conditions:

PD =Ppnom * 20%; T =70 °C
Vg =16,6V (BGY22)

Vg =15,0V (BGY22A)

VSWR = 50 at any phase

where PDpom = Pp for 2,5 W module output under nominal conditions.
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BGY22
BGY22A

Typical variation of input
impedance with frequency

Vg =13,5V

f = 470 MHz

Typical variation o f power
dissipation with load impedance

1
80 —l ’ l l July 1976



BGY22
BGY22A

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

Tyy 1 tion

pow h load imped
Vp=13,5V

Pp = 50 mW

f =470 MHz
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BGY23
BGY23A

UH.F. POWER AMPLIFIER MODULES

Broadband amplifier modules primarily designed for mobile applications operating directly from 12 V
vehicle electrical systems. The modules are suitable for driving directly from the BGY22 and BGY22A
respectively, and when so driven will produce 7 W output into a 50 §2 load over the band 380 to 480 MHz
for the BGY23, and 7 W over the band 420 to 480 MHz for the BGY23A.

QUICK REFERENCE DATA

type number mode of freq. range \7:] Pp PL n Zg=2Z
operation MHz ! \% w 1 w % t
380 to 480 } > 70 > 60
BGY23 c.w. 380 to 480 13,6 25 typ. 8,3 typ. 71 50
480 to 512 | typ. 7,56 typ. 69
BGY23A c.w. 420 to 480 12,5 25 > 70 > 60 50
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-75A.
32,25
3175
2 @&
16,25 ek
15,75 + |01
|
' Lead reference
| I | ] 1 = Input
: I 1 [ T 2=+Vpg
Yl | o 3 = Output
v O o8 4= Eartn
’ J
4 4 )
P L
95
min
A B
;J S ED| 16+ e
75
(3x) max

—bi[‘ys -

72659011

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.

CAUTION These devices incorporate beryllium oxide, the dust of which is toxic. The devices are entirely

safe provided that the BeO disc is not damaged.
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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

VB = 13,5 V. ZL =50 Q2
Temperatures
Storage temperature
Operating heatsink temperature
Py, for normal operation

7262974 .1

VB
iVl
iVO

Ttot

Pp

T
Th

stg

max. 18 V

<

max. 0,5

max. 25V

max. 1,7 A

max. 3,5 W

-40 to +100 ©°C
max. 90 ©OC

Py, for fault condition

7262972.1

P, 10
(W) PLnom
(W)
10 75
AN
5
5
2,5
Vg T
V, 1
0 0 Bnom
0 50 Th (DC) 100 1 1,1 1,2 PD 1,3
PDnom
Where P| o0 =P at Vg = 13,5 V; Z| = 50 Q (BGY23)
and Pl nom = P[ at Vg = 12,5 V; Z[, = 50 Q (BGY23A)
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BGY23
BGY23A

CHARACTERISTICS

Ty, = 25 0C unless otherwise specified

Reference planesatr.f. input andoutputterminals are 1 mmfrom the plastic encapsulation.

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

Quiescent current
Pp=0

Load power
Pp=2,5W;f =380-480 MHz BGY23
Pp =2,5W:f=480-512 MHz BGY23

PD =2,5W;f=420-480 MHz BGY23A

Efficiency

Pp=2,5W

Supply current
Pp=2,5W

Harmonic content

Ph=2,5W

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

Temperature coefficient of Py,

Pp=2,5W; T} = 25 to 70 °C

Stability
Vp=10,5Vto15V;Pp=1Wto3,5W
Th = —40 °C to +90 °C
Output load VSWR = 3, all phases
Output load VSWR = 10, all phases

IBQ < 5,0 mA
Py 7,0 to 9,5 W
Pr. typ. 7,5 W
P, 7,0 to 9,5 W
n > 60 %

Itot typ. 900 mA

Any harmonic is at least 20 dB
down relative to carrier

VSWR < 2

typ. —20 mW/°C

No instabilities
No appreciable
instabilities
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BGY23
BGY23A
15 72629771 15 7262975 .1
typ.values typ. values
Pp=25W Vg =135V
P, Th=25°C P, T,=25°C
(W) (W)
10 10
— |
BN Ve =1 ~ Pp= ]
= N5V 1] SNd 30w
113’51 VIH ™ zlyslwl—
12,5V P2,0W_]
5 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>