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INTRODUCTION

The Technical Data Sheets in this catalog are arranged in
numerical order. Complete specifications, performance
curves and mechanical data are provided on a variety of
microwave devices.

For your convenience, the contents of this catalog are listed
in the Selection Guide by frequency range under one of the
following headings:

1) Low-Noise Transistor Amplifiers
2) Low-Noise TWT Amplifiers

3) Power Tubes

4) Power Amplifiers

5) Solid State Sources

6) Backward-Wave Oscillators

7) Replacement BWOs

8) YIG Filters

The Selection Guide begins on page 4.

Customer Service information is provided on page 2; our local
Representatives and Sales Offices are shown on page 3. For
additional information on the complete line of W-J products,
contact our Representative or Sales Office in your area, or
call Applications Engineering at Watkins-Johnson.

If you wish to remain on our mailing list for revised editions
of this catalog, please fill out the attached postage paid card
and drop it in the mail. Don’t forget to check the box if your
address has changed.



CUSTOMER SERVICE INFORMATION

Ordering
Information
—United States

Quotations

Shipping

Field Returns

Warranties

Service

Ordering
Information
—Overseas

Purchase orders for W-J products may be placed with
Applications Engineering or Customer Service at

the Palo Alto or Scotts Valley locations, or with one of
the Sales Representatives/Sales Offices

listed on the opposite page.

Customers may obtain quotations on any of W-J’s
products by contacting Applications Engineering or
Customer Service in Palo Alto or Scotts Valley or
the nearest Sales Representative/Sales Office

and outlining specific requirements.

Shipments are normally made by means of air
transportation to the customer’s place of business.
Surface carriers are not generally used, except in cases
where the shipment is too bulky for delivery by air.
Premium transportation methods used by W-J ensure
safe, quick and dependable service.

If it is necessary to return a product, contact
Applications Engineering or Customer Service at
Palo Alto or Scotts Valley or our local Representatives/
Sales Office and give full details. The warranty

form enclosed with the product should be completed
and included in the package.

Customers are protected by the Product Warranties
shipped with all W-J products. The warranty period
is specified on each Product Service Report.

W-J maintains an experienced group of Applications
Engineers at the home office and in the local sales
offices to assist in answering technical questions about
our products and their application. The services of
our engineering and technical staff are also available.

Watkins-Johnson International, a subsidiary of W-J,
operates sales offices in Palo Alto, the United Kingdom
West Germany and Italy. There are Representatives’
offices located throughout Europe, the Mediterranean,
Japan and Canada. The locations of these offices are
shown on the opposite page. Orders may be placed
with any sales office or the representative office
nearest you.
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SALES REPRESENTATIVES

DOMESTIC

CALIFORNIA

Watkins-Johnson

3333 Hillview Avenue
Palo Alto 94304

Telephone: (415) 493-4141

Watkins-Johnson

11222 La Cienega Blvd.
Inglewood 50304
Telephone: (213) 670-4850

DISTRICT OF COLUMBIA

Watkins-Johnson

6006 Executive Blvd.
Rockville, Md. 20852
Telephone: (301) 881-3300

FLORIDA

Watkins-Johnson

7001 Lake Ellenor Drive
Orlando 32809

(305) 851-2391

EXPORT

AUSTRALIA

Racal Electronics Pty, Ltd.
47 Talavera Road

North Ryde, N.S.W.
Telephone: 8886444
Telex: AA20365

Cable:
RACALAUST-NORTH RYDE

Racal Electronics Pty. Ltd.
45 Wellington Street
Windsor, Victoria 3181

Racal Electronics Pty. Ltd.
6 Darke Street
Torrens, A.C.T. 2607

Racal Electronics Pty. Ltd.
5 Rosella Avenue
Glenalta, S.A. 5052

BELGIUM

S. A. Telindus

38, Rue Stanley

1180 Brussels
Telephone: 44.48.26/27
Telex: 22760

Cable: INKOHA-BRUSSELS

CANADA

Allan Crawford Assoc., Ltd.
6427 Northam Drive
Mississauga, Ontario
Telephone: (416) 678 1500
TWX: 610-492-2119

Allan Crawford Assoc., Ltd.
157 st. Charles Street W.

Longueuil, P.Q.

Telephone: (514) 570-1212

TWX: 610-422-3875

Allan Crawford Assoc., Ltd.
376 Churchill Avenue
Ottawa, Ontario
'lelephone; (613) 725-3354
TWX: 610-562-1670

Allan Crawford Assoc., Ltd.
1820 Pandora Street
Vancouver, B.C

Telephone: (604) 253-7136
TWX: 610-929-3059

SALES OFFICES AND

ILLINOIS

RF Specialists

118 West nggms Road
Park Ridge 6

Telephone: (312) 698-2044

INDIANA

RF Specialists

6410 Woodwind Drive
Indianapolis 46217
Telephone: (317) 783-7630

MARYLAND

Watkins-Johnson

6006 Executive Blvd.
Rockvilie 20852
Telepnone: (301) 881-3300

DENMARK

Danavia A/S
Strandgade, 4B
DK-1401 Copenhagen K
Telephone: ASTA 7071
Telex: 5749

Cable:
AIRTRADE-COPENHAGEN

FINLAND

QY Hedengren AB
Lauttasaarentie 50
00200 Helsinki 20
(P.0. Box 10190

00100 Helsinki 10)
Telephone: 670211
Telex: 1211
Cable: HEDOY HELSINKI

FRANCE

Bureau de Liaison

113, Rue de L'Université
75 Paris 7¢

Telephone: 551.99.20

Telex: 23976 Code 236 BDL

Cable:
BUDLIAISON-PARIS 007

GREECE

American Technical
Enterprises

P.0. Box 156

Athens K

Telelpnone 819470

Cab
AMERITECHNI-ATHENS

HOLLAND

Koning en Hartman
Electrotechniek N.V.

Koperwerf 30

The Hague

Telepnone 070-678380

Telex: 31528

Cable: INKOHA-THE HAGUE

INDIA

Parco
16-B Connaught Place
New Delhi- 1
Telephone: 44557
Cable: OCRAP-NEW DELHI
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MASSACHUSETTS

‘Lancer Associates, Inc.

16 Adams Street
Burlington 018
Telephone: (617) 272-6445

NEW YORK

Watkins-Johnson

380 N. Broadway, Suite 310
Jericho, L. I. 11753
Telepnone: (51b) 433-0330

Ossmann Instruments, Inc.
6666 Old Collamer Road

E. Syracuse 13057
Telephone: (315) 437-6666

Ossmann Instruments, Inc.
474 Thurston Road
Rochester 14619
Telephone: (716) 328-2230

ISRAEL

STG International Ltd.

52 Nachlat Benyamin Street
Tel-Aviv

Telepnone: 53459

Telex: 033-229

Cabie: SLOTUGI-TEL-AVIV

ITALY
Watkms Johnson Itallana

Plaua G. Marconl 25
00144 Roma-EUR
Telephone: 59 45 54
Telex: 60117

Cable: WIROM-ROMA

JAPAN

Seki & COmpany, Ltd.
Tokai Bldg.

1-50-1 Kitahorie Kamidorl
Nishi-ku, Osaka

Seki & Company, Ltd.
Chushoku Bldg.

9, 2-chome
Nihonbashi-Koamicho
Chuo-ku, Tokyo
Telephone: 669-4121
Telex: TK4419

Cable: KVOSEKHOKYO

KOREA

Sama Trading Corporation
0. Box 244,

Seoul

Telephone: 73-9336, 73-6936

Cable: INNSAMATRA-SEQUL

NEW ZEALAND

Racal Electronics
(NZ) Pty, Ltd

P.0. Box 10242

Wellington

NORWAY

J. M. Feiring A/S
Nils Hansens Vel 7

Box 101 — Bryn
Oslo 6

Telephone 63 63 60
Telex:

Cable FEIRING 0sLo

NEW YORK (Cont.)

Ossmann Instruments, Inc.
1901 Vestal Parkway East

Vestal 138

Telepnnne- (607) 785-9947

Ossmann Instruments, Inc.
P.0. Box

Wapplnser Falls 12530
Telephone: (914) 297-7777

Watkins-Johnson

4977 Northcutt Place
Dayton 45414

Telephone: (513) 278-7394

TEXAS

Watkins-Johnson

4230 LBJ Freeway

Dallas 75234

Telephone: (214) 239-9131

PORTUGAL

Eltec Electronica, Comércio
e Industria Limitada
Avenida Aimirante Reis
No. 30, 2nd Floor
Lisbon
Telephone: 833677, 845896
Cable: TRANSISTOR-LISBON

SWEDEN

Johan Lagercrantz KB
Gardsvagen 10B

Box 3014

$-17103 Solna 3
Telephone: 08/83 07 90
Telex: 10363

Cable: LAGCRANTZ-SOLNA

SWITZERLAND

Megex Zarich, GmbH
8048 Zarich
Badenerstrasse 5
Telephone: (051) 52-78-00
Telex 5436

Cab
MEGEXIMPORT-ZURICH

UNITED KINGDOM

Watkins-Johnson

Shirley Avenue

Windsor, Berkshire SL4 5JU
Telephone: Windsor 69241
Telex: 847578

Cable: WIUKW-WINDSOR

WEST GERMANY

Watkins-Johnson

8033 Planegg

Minchener §

Telephone: (0811) 71 36 57
Telex: 528401

Cable: WIDBM-MUNCHEN



SELECTION GUIDE

LOW-NOISE TRANSISTOR AMPLIFIERS

Frequency Range Type Number Remarks

50-500 MHz WJ-5030 3.5 dB Noise Figure

0.5- 1.0 GHz WJ-736 4.0 dB Noise Figure

0.5- 1.0 GHz WJ-738 4.0 dB Noise Figure

1.0- 2.0 GHz WJ-737 6.0 dB Noise Figure

1.0- 2.0 GHz WJ-739 6.0 dB Noise Figure

1.0- 4.0 GHz WJ-6007 7.5 dB Noise Figure

2.0- 4.0 GHz WJ-5004-4 7.0 dB Noise Figure

2.0- 40GHz WJ-5004-132 5.5 dB Noise Figure

2.0- 40 GHz WJ-5005 8.0 dB Noise Figure

2.0- 4.0GHz WJ-5206 Miniature Thin-Film

2.0- 4.0 GHz WJ-5096 8.5 dB Noise Figure

2.0- 45GHz WJ-5090-4 8.0 dB Noise Figure

2.6- 5.2 GHz WJ-5090-13 8.0 dB Noise Figure

2.9- 3.1 GHz WJ-5108 Series 4.5 dB Noise Figure

3.4- 42 GHz WJ-5102 Series 7.5 dB Noise Figure

LOW-NOISE TWT AMPLIFIERS

Frequency Range Type Number Remarks

0.5- 1.0GHz WJ-278 Standard Series

0.5- 1.0 GHz WJ-404 Gain-Matched

0.5- 2.0 GHz WJ-397 Ultra-Wide Band

1.0- 2.0 GHz WJ-268 Standard Series

1.0- 2.0 GHz WJ-294 Compact

1.0- 2.0 GHz WJ-374 Dual-Helix

1.0- 2.0 GHz WJ-405 Gain-Matched

1.0- 2.0 GHz WJ-457 Battery-Operable

1.0- 2.6 GHz WJ-268-2 Standard Series

1.0- 2.6 GHz WJ-280 Standard Series

1.0- 4.0 GHz WJ-442 Ultra-Wide Band

2.0- 4.0GHz WJ-269 Standard Series

2.0- 40GHz WJ-295 Compact

2.0- 40GHz WJ-375 Dual-Helix

2.0- 40GHz WJ-406 Gain-Matched

2.0- 40GHz WJ-422 High Dynamic Range/
Ultra-Low Noise

2.0- 40GHz WJ-458 Battery-Operable

2.0- 4.0GHz WJ-462 Miniature PPM

2.0- 4.0 GHz WJ-477 100 mW Power

2.0- 40 GHz WJ-486 TWT Limiter

2.0- 40GHz WJ-3003 100 mW Power

2.0- 45GHz WJ-281 Standard Series

2.0- 8.0 GHz WJ-343 Ultra-Wide Band

2.2- 23GHz WJ-355 Ultra-Low Noise

2.3- 45GHz WJ-269-1 Standard Series

2.6—- 5.2 GHz WJ-381 Compact

2.6- 5.2GHz WJ-482 High Dynamic Range/

Ultra-Low Noise



LOW-NOISE TWT AMPLIFIERS (Cont’d)

Frequency Range Type Number

Remarks

4.0- 8.0 GHz WJ-271 Standard Series
4,0- 8.0 GHz WJ-271-30 Standard Series
4.0- 8.0 GHz WJ-286 Standard Series
4.0- 8.0 GHz WJ-296 Compact
4.0- 8.0 GHz WJ-376 Dual-Helix
4.0- 8.0 GHz WJ-407 Gain-Matched
4.0- 8.0 GHz WJ-423 High Dynamic Range/
Ultra-Low Noise
4.0- 8.0 GHz WJ-459 Battery-Operable
4.0- 8.0 GHz WJ-463 Miniature PPM
4.0- 8.0 GHz WJ-476 100 mW Power
4.0- 8.0 GHz WJ-485 TWT Limiter
4.0- 8.0 GHz WJ-3004 100 mW Power
7.0-11.0 GHz WJ-276-2 Standard Series
7.0-11.0 GHz WJ-396 Ultra-Low Noise
7.0-11.0 GHz WJ-484 TWT Limiter
8.0-12.0 GHz WJ-276 Standard Series
8.0-10.0 GHz WJ-363-3 Standard Series
8.0-12.0 GHz WJ-287 Standard Series
8.0-12.0 GHz WJ-297 Compact
8.0-12.0 GHz WJ-345 Ultra-Low Noise
8.0-12.0 GHz WJ-363 Standard Series
8.0-12.0 GHz WJ-377 Dual-Helix
8.0-12.0 GHz WJ-408 Gain-Matched
8.0-12.0 GHz WJ-424 High Dynamic Range/
Ultra-Low Noise
8.0-12.0 GHz WJ-460 Battery-Operable
8.0-12.0 GHz WJ-464 Miniature PPM
8.0-12.0 GHz WJ-472 100 mW Power
8.0-12.0 GHz WJ-3005 100 mW Power
8.0-18.0 GHz WJ-437 Ultra-Wide Band
8.5- 9.3 GHz WJ-345-7 Ultra-Low Noise
8.5- 9.6 GHz WJ-345-11 Ultra-Low Noise
10.0-12.0 GHz WJ-363-4 Standard Series
12.0-18.0 GHz WJ-307 Standard Series
12 0-18.0 GHz WJ-342 Compact
2.0-18.0 GHz WJ-371 Ultra-Low Noise
12 0-18.0 GHz WJ-425 Ultra-Low Noise
12.0-18.0 GHz WJ-461 Battery-Operable
12.0-18.0 GHz WJ-465 Miniature PPM
12.0-18.0 GHz WJ-465-1 Miniature PPM
12.0-18.0 GHz WJ-3006 100 mW Power
18.0-26.5 GHz WJ-393 Millimeter LNTWA
20.5-40.0 GHz WJ-338 Millimeter LNTWA




POWER TUBES
Frequency Range Type Number

Remarks

1.0- 2.0 GHz WJ-340 1,000 Watts Gridded
1.0- 2.0 GHz WJ-3500 1 Watt Compact

2.0- 2.2GHz WJ-445-1 1 Watt Low Distortion
2.0- 40 GHz WJ-3501 1 Watt Compact

2.0- 4.0 GHz WJ-3850 25 Watts Gridded

2.0- 4.0GHz WJ-3851 50 Watts Gridded

2.2- 23 GHz WJ-395-1 100 Watts High Efficiency
2.2- 23 GHz WJ-448-1 50 Watts High Efficiency
2.2- 2.3 GHz WJ-448-2 15/90 Watts High Efficiency
2.2- 24GHz WJ-274 Series 9 to 28 Watts High Efficiency
2.2- 24 GHz WJ-274-2 20 Watts High Efficiency
2.2- 24 GHz WJ-274-8 10/20 Watts High Efficiency
2.2- 24 GHz WJ-398-1 20 Watts High Impact
2.5- 3.5GHz WJ-368-3 120/50 Watts Pulsed
4.0- 8.0 GHz WJ-3502 1 Watt Compact

4.0- 8.0 GHz WJ-3641 200 Watts Power

4.0- 8.0 GHz WJ-3802 4 Watts Low Noise

4.0- 8.0 GHz WJ-3860 25 Watts Gridded

4.0- 8.0 GHz WJ-3861 50 Watts Gridded

4.4- 5.8 GHz WJ-369-3 120/50 Watts Pulsed
5.0- 8.5 GHz WJ-231-5 35 Watts Wideband

5.4- 5.7 GHz WJ-346 20,000 Watts Power
5.4- 59 GHz WJ-228 12,000 Watts Power
5.9- 6.4 GHz WJ-440-4 600 Watts CW Power
6.0- 8.0 GHz WJ-284-5 200 Watts Power
7.0-11.0 GHz WJ-391 5 Watts Power

7.0-11.0 GHz WJ-3804 3 Watts Low Noise
7.0-12.4 GHz WJ-3503 1 Watt Compact
8.0-12.4 GHZ WJ-3642 175 Watts Power
8.0-12.4 GHz WJ-3805 3 Watts Low Noise
8.0-12.4 GHz WJ-3805-1 5 Watts Low Noise
8.0-16.0 GHz WJ-3806 3 Watts Low Noise
11.5-14.0 GHz WJ-446 5 Watts Low Distortion
12.0-18.0 GHz WJ-3807 2 Watts Low Noise
POWER AMPLIFIERS

DC- 160 MHz WJ-3650 125 Watt EBS

1.0-18.0 GHz WJ-1181 Series 1- to 15-watt TWTAs
1.0- 2.0 GHz WJ-5201 Series 1-Watt Thin-Film SSA
1.25- 1.35 GHz WJ-5200 1-Watt SSA

1.42- 1.6 GHz WJ-4539 20-Watt CW Cavity
1.435-1.540 GHz WJ-4540A 100-Watt CW Cavity
2.0- 4.0 GHz WJ-5202-4 100-Milliwatt SSA

2.2- 23 GHz WJ-4523 20-Watt CW Cavity

2.2- 2.3 GHz WJ-1171 Series 9 to 24 Watt TWTAs

22— 2.4 GHz WJ-1176 10/20 Watt TWTA

2.2- 2.4 GHz WJ-1014-1 20-Watt TWTA

2.0-12.0 GHz WJ-1184 Medium Power TWTA
5.4- 5.9 GHz WJ-1051-1 45-Watt Pulsed TWTA
7.0-11.0 GHz WJ-1115 3-Watt TWTA

12.4-18.0 GHz WJ-1179 2 Watts with Serrodyne

Capability

SOLID STATE SOURCES

0.25-0.5 GHz
0.5- 1.0 GHz

WJ-2811
WJ-571

100 mW Varactor-Tuned
Oscillator

10 mW YIG-Tuned Transistor
Oscillator



SOLID STATE SOURCES (Cont'd)

Frequency Range Type Number

Remarks

0.5- 1.0 GHz WJ-700 +5 dBm Harmonic Generator

0.5- 1.0 GHz WJ-2800 100 mW Varactor-Tuned
Oscillator

0.6-18.0 GHz WJ-5130-2 200 MHz Input Multiplier

1.0- 2.0 GHz WJ-569 10 mW YIG-Tuned Transistor
Oscillator

1.0- 2.0 GHz WJ-701 + 3 dBm Harmonic Generator

1.0- 2.0 GHz WJ-2803 100 mW Varactor-Tuned
Oscillator

1.0- 2.0 GHz WJ-2803-50 50 mW Varactor-Tuned
Oscillator

1.4- 2.4 GHz WJ-2810 50 mW Varactor-Tuned
Oscillator

2.0- 40 GHz WJ-572 2 mW YIG-Tuned Transistor
‘Oscillator

2.0- 40 GHz WJ-702 0 dBm Harmonic Generator

2.0- 40 GHz WJ-2804-10 10 mW Varactor-Tuned
Oscillator

2.0- 40 GHz WJ-2804-20 20 mW Varactor-Tuned
Oscillator

2.0- 40 GHz WJ-2804-40 40 mW Varactor-Tuned
Oscillator

4.0- 5.6 GHz WJ-2817 20 mW Varactor-Tuned
Oscillator

4.0- 6.0 GHz WJ-2817-1 20 mW Varactor-Tuned
Oscillator

4.0- 8.0 GHz WJ-703 —25 dBm Harmonic
Generator

4.0- 8.0 GHz WJ-2806-6 20 mW Dual-Band Varactor-
Tuned Oscillator

4.0- 8.0GHz WJ-2812 20 mW Voltage-Controlled
Oscillator

5.6- 8.0 GHz WJ-2818 20 mW Varactor-Tuned
Oscillator

6.0- 8.0 GHz WJ-2818-1 20 mW Varactor-Tuned
Oscillator

8.0-12.0 GHz WJ-704 — 25 dBm Harmonic Generator

8.0-12.4 GHz WJ-5008 10 mW YIG-Tuned Bulk GaAs
Oscillator

8.0-12.4 GHz WJ-5008-1 10 mW YIG-Tuned Bulk GaAs
Oscillator

8.5- 9.6 GHz WJ-2807-3 10 mW Varactor-Tuned
Oscillator

12.4-18.0 GHz WJ-5041 6 mW YIG-Tuned Bulk GaAs
Oscillator

12.4-18.0 GHz WJ-5041-1 6 mW YIG-Tuned Bulk GaAs
Oscillator

10.0-16.0 GHz WJ-5041-3 6 mW YIG-Tuned Bulk GaAs

Oscillator

BACKWARD-WAVE OSCILLATORS

Frequency Range Type Number

Remarks

0.5- 1.0 GHz SE-223 30 mW Unshielded
1.0- 20GHz SE-214A 100 mW Unshielded
1.0- 2.6 GHz SE-214 30 mW Unshielded
1.4- 2.5 GHz SE-219 100 mW Unshielded
1.4- 2.5 GHz SE-219A 100 mW Unshielded




BACKWARD-WAVE OSCILLATORS (Cont'd)

Frequency Range Type Number

Remarks

1.7- 4.2GHz SE-215 30 mW Unshielded
2.0- 4.0 GHz SE-215A 75 mW Unshielded
2.0- 4.0 GHz SE-310 50 mW Compact
2.0- 4.0 GHz WJ-2018 70 mW Magnetically/RFI Shielded
2.0- 40 GHz WJ-2024 50 mW Compact
2.0- 4.0 GHz WJ-2040-2 50 mW Magnetically/RF| Shielded
2.0- 4.0 GHz WJ-2051 30 mW Magnetically/RF| Shielded
2.0- 45GHz WJ-2014 50 mW Unshielded
2.0- 45GHz WJ-2040 50 mW Magnetically/RFI Shielded
2.0- 6.0 GHz WJ-2032 10 mW Magnetically/RFI Shielded
2.6- 5.2 GHz SE-310-3 50 mW Compact
2.6- 5.2 GHz WJ-2038 50 mW Magnetically/RF| Shielded
3.5~ 6.75 GHz SE-221 40 mW Unshielded
3.5- 6.75 GHz WJ-2049 40 mW Unshielded
3.7- 8.3 GHz SE-211B 15 mW Unshielded
4.0- 8.0 GHz SE-211A 30 mW Unshielded
4.0- 8.0 GHz SE-304 20 mW Compact
4.0- 8.0 GHz WJ-2015 50 mW Unshielded
4.0- 8.0 GHz WJ-2019 30 mW Magnetically/RF| Shielded
4.0- 8.0 GHz WJ-2025 20 mW Compact
4.0- 8.0 GHz WJ-2030 50 mW Compact
4.0- 8.0 GHz WJ-2034 60 mW Magnetically/RFI| Shielded
4.0- 8.0 GHz WJ-2045 50 mW Magnetically/RFI| Shielded
4.0- 8.0 GHz WJ-2047 40 mW Unshielded
4.0- 8.6 GHz WJ-2050 30 mW Magnetically/RFI Shielded
4.0-10.0 GHz WJ-2044 20 mW Magnetically/RFI Shielded
5.3- 6.0 GHz SE-217 100 mW Unshielded
7.0-12.4 GHz SE-209 10 mW Unshielded
7.0-12.4 GHz WJ-2001 25 mW Unshielded
7.0-12.4 GHz WJ-2039-1 40 mW Magnetically/RF| Shielded
7.0-16.0 GHz WJ-2067 15 mW Magnetically/RF| Shielded
7.5-11.0 GHz WJ-2042 30 mW Magnetically/RFI Shielded
8.0-12.4 GHz SE-313 50 mW Compact
8.0-12.4 GHz WJ-2001-1 50 mW Unshielded
8.0-12.4 GHz WJ-2006 50 mW Magnetically/RFI| Shielded
8.0-12.4 GHz WJ-2008 100 mW Unshielded
8.0-12.4 GHz WJ-2008-2 80 mW Unshielded
8.0-12.4 GHz WJ-2020 50 mW Magnetically/RFI Shielded
8.0-12.4 GHz WJ-2027 50 mW Compact
8.0-12.4 GHz WJ-2033-1 100 mW Magnetically/RFI Shielded
8.0-12.4 GHz WJ-2039 80 mW Magnetically/RF| Shielded
8.0-18.0 GHz WJ-2068 10 mW Magnetically/RF| Shielded
8.2-12.4 GHz SE-209A 20 mW Unshielded
8.2-12.4 GHz SE-303 20 mW Compact
8.2-12.4 GHz WJ-2026 20 mW Compact
9.5-13.0 GHz WJ-2004 10 mW Magnetically/RF| Shielded
10.0-20.0 GHz WJ-2065 5 mW Magnetically/RFI Shielded
10.0-15.5 GHz SE-220 10 mW Unshielded
10.0-15.5 GHz WJ-2069 50 mW Magnetically/RFI Shielded
12.4-18.0 GHz SE-216 10 mW Unshielded
12.4-18.0 GHz SE-307 20 mW Compact
12.4-18.0 GHz SE-307A 20 mW Compact
12.4-18.0 GHz WJ-2003 40 mW Unshielded
12.4-18.0 GHz WJ-2007 40 mW Magnetically/RFI Shielded
12.4-18.0 GHz WJ-2021 40 mW Magnetically/RF| Shielded
12.4-18.0 GHz WJ-2028 20 mW Compact
12.4-18.0 GHz WJ-2043 40 mW Magnetically/RF| Shielded
12.4-18.0 GHz WJ-2052 20 mW Magnetically/RFI Shielded
12.4-18.0 GHz WJ-2056 40 mW Magnetically/RFI Shielded
14.0-17.0 GHz SE-308 10 mW Compact
14.0-17.0 GHz SE-308A 10 mW Compact




BACKWARD-WAVE OSCILLATORS (Cont'd)

Frequency Range Type Number Remarks

14.0-17.0 GHz WJ-2029 10 mW Compact

18.0-26.5 GHz SE-218 20 mW Unshielded

18.0-26.5 GHz WJ-2022 20 mW Magnetically/RF| Shielded
18.0-26.5 GHz WJ-2057 20 mW Magnetically/RF| Shielded
26.5-40.0 GHz SE-222 10 mW Unshielded

26.5-40.0 GHz WJ-2041 10 mW Magnetically/RFI Shielded
26.5-40.0 GHz WJ-2058 10 mW Magnetically/RF| Shielded

REPLACEMENT BWOs

Frequency Range Type Number Remarks
1.0- 2.0 GHz SE-214A-50 100 mW Unshielded
1.0- 2.6 GHz SE-214-50 25 mW Unshielded
1.4- 2.5 GHz SE-219-50 100 mW Unshielded
1.7- 42 GHz SE-215-50 40 mW Unshielded
1.7- 4.2 GHz WJ-2018-51 30 mW Magnetically/RFI Shielded
2.0- 4.0 GHz SE-215A-50 80 mW Unshielded
2.0- 4.0 GHz WJ-2018-50 75 mW Magnetically/RFI Shielded
2.6- 5.2 GHz WJ-2038-50 50 mW Magnetically/RFI Shielded
3.5~ 6.75 GHz SE-221-50 45 mW Unshielded
3.5- 6.75 GHz WJ-2049-50 40 mW Unshielded
3.7- 8.3GHz SE-211B-50 15 mW Unshielded
3.7- 8.3GHz WJ-2019-51 20 mW Magnetically/RFI Shielded
4.0- 8.0 GHz SE-211A-50 30 mW Unshielded
4.0- 8.0 GHz WJ-2019-50 30 mW Magnetically/RFI Shielded
7.0-12.4 GHz WJ-2001-51 25 mW Unshielded
7.0-12.4 GHz WJ-2020-51 25 mW Magnetically/RFI Shielded
7.0-12.4 GHz WJ-2039-51 40 mW Magnetically/RFI Shielded
8.0-12.4 GHz SE-209A-50 20 mW Unshielded
8.0-12.4 GHz WJ-2001-50 50 mW Unshielded
8.0-12.4 GHz WJ-2020-50 50 mW Magnetically/RFI Shielded
8.0-12.4 GHz WJ-2039-50 80 mW Magnetically/RFI Shielded
10.0-15.5 GHz SE-220-50 20 mW Unshielded
12.4-18.0 GHz WJ-2003-50 40 mW Unshielded
12.4-18.0 GHz WJ-2056-50 50 mW Magnetically/RF| Shielded
12.4-18.0 GHz WJ-2060-50 50 mW Magnetically/RF| Shielded
18.0-26.5 GHz SE-218-50 20 mW Unshielded
18.0-26.5 GHz WJ-2057-50 20 mW Magnetically/RFI Shielded
18.0-26.5 GHz WJ-2061-50 25 mW Magnetically/RFI Shielded
26.5-40.0 GHz SE-222-50 10 mW Unshielded
26.5-40.0 GHz WJ-2058-50 7 mW Magnetically/RF| Shielded
26.5-40.0 GHz WJ-2062-50 10 mW Magnetically/RFI Shielded
YIG FILTERS
Frequency Range Type Number Remarks
0.5- 1.0 GHz WJ-723 Three-Stage
1.0- 2.0 GHz WJ-611 Compact Two-Stage
1.0- 2.0 GHz WJ-615 Compact Four-Stage
1.0- 2.0 GHz WJ-619 Compact Dual Two-Stage
1.0- 20GHz WJ-634 Two-Stage Hybrid
1.0- 2.0 GHz WJ-638 Four-Stage Hybrid
1.0- 20 GHz WJ-648 Dual Two-Stage Hybrid
1.0- 2.0 GHz WJ-724 Three-Stage




YIG FILTERS (Cont'd)

Frequency Range Type Number Remarks
1.0- 2.3 GHz WJ-627 YIG Magnetometer
1.0- 5.0 GHz WJ-652 Mechanically Tuned
1.0-12.4 GHz WJ-756 Compact Three-Stage
1.0-18.0 GHz WJ-795 Compact Two-Stage
2.0- 40GHz WJ-612 Compact Two-Stage
2.0- 40GHz WJ-616 Comact Four-Stage
2.0- 40GHz WJ-620 Compact Dual Two-Stage
2.0- 4.0 GHz WJ-635 Two-Stage Hybrid
2.0- 40GHz WJ-639 Four-Stage Hybrid
2.0- 4.0GHz WJ-649 Dual Two-Stage Hybrid
2.0- 40 GHz WJ-725 Three-Stage
2.0-12.4 GHz WJ-623 Multi-Octave Compact
4.0- 8.0 GHz WJ-613 Compact Two-Stage
4.0- 8.0 GHz WJ-617 Compact Four-Stage
4.0- 8.0 GHz WJ-621 Compact Dual Two-Stage
4.0- 8.0 GHz WJ-636 Two-Stage Hybrid
4.0- 8.0 GHz WJ-640 Four-Stage Hybrid
4.0- 8.0 GHz WJ-650 Dual Two-Stage Hybrid
4.0- 8.0 GHz WJ-726 Three-Stage
8.0-12.4 GHz WJ-614 Compact Two-Stage
8.0-12.4 GHz WJ-618 Compact Four-Stage
8.0-12.4 GHz WJ-622 Compact Dual Two-Stage
8.0-12.4 GHz WJ-637 Two-Stage Hybrid
8.0-12.4 GHz WJ-641 Four-Stage Hybrid
8.0-12.4 GHz WJ-651 Dual Two-Stage Hybrid
8.0-12.4 GHz WJ-727 Three-Stage

10
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The type SE-209 BWO is a single-helix, voltage
tunable oscillator. This permanent-magnet-
focused wide band oscillator is well suited for
use as a swept signal source in signal generators,
particularly in view of its high stability. Other
applications include radar receivers (as local
oscillator), frequency diversity transmitters (as
master oscillator), and ECM equipment. The
SE-209 features smooth power over the band, low
cathode current, and two control electrodes. The
control grid makes possible power cutoff with low
negative grid voltage. Power output can be mod-
ulatedwith either the grid or anode, or both. Cathode
modulation with the grid grounded usually reduces FM caused by AM. With all voltages isolated from
both tube housing and the r.f. output terminal, packaging problems are simplified, since the tube housing
and output connector can be grounded regardless of power supply configuration.

ELECTRICAL CHARACTERISTICS, CW

Units Typical Absolute
Values Ratings
Nominal Frequency Band GHz 7-12.4
Power Output into Load with VSWR=1.25:1 mwW 12-80 10 Min
Power Output Variation db 10 Max
Fine Grain Variation db/250 MHz 3 Max
Tube VSWR 2.5:1 Max
Frequency Pulling into 2:1 Load (Any Phase) MHz i 2 Max
Spurious Oscillation
Ratio of Signal to Total Spurious Output db 60 45 Min
Ratio of Signal to Noise Power 30 MHz Away db/MHz 95 85 Min
Long-term Sensitivity to Heater Voltage MHz/V 7.5 10 Max
Sensitivity to Anode Voltage MHz/V 0.5 1 Max
Sensitivity to Grid Voltage MHz/V 2 4 Max
Tuning Curve Slope
Low End (7.0 GHz) MHz/V 8.5
Mid-Frequency (9.7 GHz) MHz/V 3.9
High End (12.4 GHz) MHz/V 1.5
Grid r.f. Cutoff Voltage v -10 -20 Max
Capacitance; Cathode to all other Electrodes,
including Heater pf 28 35 Max
Capacitance; Grid to all other Electrodes, at
Power Input Connector pf 28 35 Max
Capacitance; R.F. connector center pin and
housing to all other Electrodes pf 135 150 Max
Heater Voltage Vde 6.3+5%
Heater Current A 0.9 0.6-1.2
Min/Max
Cathode Current mA 9 12 Max
Helix Voltage Range v 310-2000 250-2100
Min/Max
Helix Current mA 1.5 3 Max
Anode Voltage v 160 215 Max

Anode Current mA 1 2 Max
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TECHNICAL DATA

WATKINS-JOHNSON

The type SE-209A BWO is a single-helix, voltage
tunable oscillator. This permanent - magnet fo-
cused wideband oscillator is well suited for use as
a swept signal source in signal generators, parti-
cularly in view of its high stability. Other appli-
cations include radar receivers (as local oscilla-
tor), frequency diversity transmitters (as master
oscillator), and ECM equipment. The SE-209A
features smooth power over the band, low cathode
current, and two control electrodes. The control
grid makes possible power cutoff with low negative
grid voltage. Power output can be modulated with
either the grid or anode, or both. With all volt-
ages isolated from both tube housing and the RF
output terminal, packaging problems are simpli-

MARCH 1969 »

BACKWARD-WAVE OSCILLATOR

A

/ : -

SE-209A

T

can be grounded regardless of power supply con-

fied, since the tube housing and output connector figuration,
UNITS
Nominal Frequency Band GHz
Power Output Into Load With VSWR=1.25 mw
Power Output Variation dB

Fine Grain Variation
Tube VSWR
Frequency Pulling Into 2 : 1 Load
(Any Phase)
Spurious Oscillation
Ratio of Signal to Total Spurious
Output
Ratio of Signal to Noise Power
30 MHz Away
Long-Term Sensitivity to Heater Voltage
Sensitivity to Anode Voltage
Sensitivity to Grid Voltage
Tuning Curve Slope
Low End (8.2 GHz)
Mid-Frequency (10, 3 GHz)
High End (12.4 GHz)
Grid RF Cutoff Voltage
Capacitance; Cathode to Ali Other
Electrodes, Including Heater
Capacitance: Grid to All Other Electrodes
at Power Input Connector
Capacitance; RF Connector Center Pin and
Housing to All Other Electrodes
Heater Voltage
Heater Current

Cathode Current
Helix Voltage Range

Helix Current
Anode Voltage
Anode Current

dB/250 MHz

MHz

dB

dB/MHz
MHz/V
MHz/V
MHz/V

MHz/V
MHz/V
MHz/V
v

pF

mA
v

mA
v
mA

*Supersedes Technical Data Sheet SE-209A Dated September 1965

ABSOLUTE
RATINGS

25 - 50

60

480 - 2000

1.5
150

0.5

TYPICAL
VALUES
8.0-12.4
20 Min
6 Max
3 Max
2,5:1 Max

2N

15 Min

85 Min

-20 Max

35 Max

35 Max

450 Min
2100 Max
3 Max
215 Max
2 Max




SE-209A
MECHANICAL
CHARACTERISTICS
Height 2,5 Inches (64 mm)
Width 2.5 Inches (64 mm)
Length 7.75 Inches (197 mm)
Weight 6 Pounds (2. 72 kg) Max.
Color Code for 18" Flying Leads
Heater Black
Heater Brown
Cathode Yellow
Grid Green
Anode Blue
Helix Red
Collector Orange

Mounting Position, Any
RF Output Connector, Type N Female

ENVIRONMENTAL
CHARACTERISTICS

Separation From Passive Magnetic Ma-
terials, 2'" Min

No Forced Air Cooling Required, Below
+60° C Ambient

OUTLINE DRAWING
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4.00 I MOUNTING HOLES
10-32 UNF THREAD
7.7 J
2
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13.00

J ——.716 b=
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@ For safety, Housing should be grounded
through mounting screws.

@ 50-100V positive collector bias rec-
ommended. Tube will operate with
collector at helix potential at some-
what reduced performance.

@ Heater must always be negative with
respect to cathode. If cathode is to
be tied to one side of heater when
using dc heater supply, connect cath-
ode to positive (+) side of heater sup-

ply.
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TECHNICAL DATA B \aTKiNS-JOHNSON

DECEMBER 1970

BACKWARD-WAVE
OSCILLATOR

The SE-209A-50 BWO is a single-helix, voltage SE-209A-50
tunable oscillator. This permanent-magnet focused
wide band oscillator is well suited for use as a swept
signal source in signal generators, particularly in view
of its high stability.

Other applications include radar receivers (as local
oscillator), frequency diversity transmitters (as master
oscillator), and ECM equipment.

The SE-209A-50 features smooth power over the band,
low cathode current, and two control electrodes. The
control grid makes possible power cutoff with low
negative grid voltage. Power output can be modulated
with either the grid or anode, or both, Cathode modu-
lation with the grid grounded usually reduces FM
caused by AM. Packaging problems are simplified,
since all voltages are isolated from both tube housing
and the RF output terminal. The tube housing and out-
put connector can be grounded regardless of power
supply configuration.

>

SPECIFICATIONS
TYPICAL ABSOLUTE
HNITS VALUES RATINGS
Nominal Frequency Band ......................onn i A
Power Output into Load with VSWR = 1.2521. . veie s cnse o MW s csis s van v 0 0@28=5800 s swi v oo & wioras 20 Min.
Power Output Variation . .............ccoiveuvenen.. OB, o s o mesis srmimis sxena s ks = sisisn pasieon: spns 7 Max.
Firie Grain Variation: «...: ¢ wes 5 wowe v son s v . sron s e o e e & S ST ST ¥ 3 Max.
Tube VSWR ......... T e § SEeE SOEE P ARG § R PSR HERE YR § AR § § 2.5:1 Max.
Frequency Pulling Into 2:1 Load (Any Phase) ...........MHz .............1................... 2 Max.
Spurious Oscillation
Ratio of Signal to Noise Power 30 MHz Away ........ AB/MHZ « wcois worais o L 1 PR 85 Min.
Ratio of Signal to Total Spurious Output . ........... AB o g 5 wen 5 cawa B0 ssors s wpom v e & 45 Min.
Long-term Sensitivity to Heater Voltage . ............... MHZ/V.  : cona s s 7.5

Sensitivity to Anode Voltage . .. ...............oonn.
Sensitivity to GridVoltage . . ............ ... ...
Tuning Curve Slope
Low End (8.2 GHEZ) 1.« « suci = sowrs s vsmwms v s a oot o sisnms o
Mid-Frequency (10.3 GHz) . 5
High End (12:4:GHZ) . ..o o coomie 5 1 5 aimise B 5,555 5

Grid RF Cutoff Voltage ...............cooiivnnnnnnn. Vv
Capacitance; Cathode to all other Electrodes,

including Heater . ........... ..o iiiuiiieinnnn.. o] R 28z 108 0t B B 35 Max.
Capacitance; Grid to all other Electrodes,

At POWEr INPULPIUE .. « v 5 3555 5 56735 Dol 5ias Fesms BF s s piows s 28 s i g s 35 Max.

Capacitance; RF Connector Center Pin and Housing
to all other Electrodes .................
Heater Voitage .. ......

Heater Current . ......

*

Gathode Current > . v aams wies seewy swus i o i sl :
Helix Voltage RANEE . - smis s50e s 5ios s S50 5o v 2V 668 s s oees o5 +000=2000" 550« vim 450-2100

Min./Max.
el G o5 oo scorion oo siesmis smpeks) wimvebsia smeseos sronain o8 e e monsase pomipties 3 Max.
AnGde VORARE = - . cux i asmomm s s s e ssorss avaves ¥, averaraasans. wsasrsmsrmn v DI oy sross: & xb o o ains wie 215 Max.
Anode Current . ; ucs vaun suam se 9 S LR s e s 95 i s weyes wosn e 2 Max.

*Set cathode current to Final Test Data value furnished with tube.



SE-209A-50

MECHANICAL
CHARACTERISTICS

Height, 2.5 inches (64 mm)

Width, 2.5 inches (64 mm)

Length, 7.75 inches (197 mm) max.
Weight, 6 Ibs. (2.72 Kg) max.

Color Code for 18” Flying Leads

Heater Black
Heater Brown
Cathode Yellow
Grid Green
Anode Blue
Helix Red
Collector Orange

Mounting Position, Any
RF Output Connector, Type N Female on Balun

OUTLINE DRAWING
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TECHNICAL DATA | | WATKINS-JOHNSON

ocnronve SE-LTH

OSCILLATOR September 1965

The type SE-211A BWO is a bifilar (dual helix), vol-
tage tunable oscillator. The permanent-magnet
focused wide band oscillator is well suited for use
as a swept signal source in signal generators, par-
ticularly in view of its high stability. Other appli-
cations include ECM receivers (as local oscil-
lator), frequency diversity transmitters (as master
oscillator), and other electronic equipment. The
SE-211A features smooth power over the band,
low cathode current, and two control electrodes.
The control grid makes possible power cutoff with
low negative grid voltage. Power output can be
modulated with either the grid or anode, or both.
Cathode modulationwith the grid grounded usually reduces FM caused by AM. With all voltages isolated
from both tube housing and the r.f. output terminal, packaging problems are simplified, since the tube
housing and output connector can be grounded regardless of power supply configuration.

ELECTRICAL CHARACTERISTICS, CW

Units Typical Absolute
Values Ratings
Nominal Frequency Band GHz 4-8
Power Output into a Load with VSWR = 1.25 mW 30-70 30 Min
Power Output Variation db 6 Max
Fine Grain Variation db/250 MHz 3 Max
Tube VSWR 2.5:1 Max
Frequency Pulling into 2:1 Load (Any Phase) MHz 1.5 3 Max
Spurious Oscillation
Ratio of Signal to 2nd Harmonic Output db 35 20 Min
Ratio of Signal to Noise Power 30 MHz Away db/MHz 95 85 Min
Long-term Sensitivity to Heater Voltage MHz/V 5 10 Max
Sensitivity to Anode Voltage MHz/V 0.5 1 Max
Sensitivity to Grid Voltage MHz/V 3 5 Max
Tuning Curve Slope
Low End (4.0 GHz) MHz/V 5.9
Mid-Frequency (6.0 GHz) MHz/V 2.7
High End (8.0 GHz) MHz/V 2.0
Grid r.f. Cutoff Voltage v -7 -20 Max
Capacitance; Cathode to all other Electrodes,
including Heater pf 30 45 Max
Capacitance; Grid to all other Electrodes, at
Power Input Connector pf 30 45 Max
Capacitance; Helix to all other Electrodes pf 100 150 Max
Heater Voltage v 6.3*5%
Heater Current A 0.9 0.6-1.2
Min/Max
Cathode Current mA 9 12 Max
Helix Voltage v 310-1825 250-1900
Min/Max
Helix Current mA L5 3 Max
Anode Voltage v 135 215 Max
Anode Current mA 0.5 2 Max




MECHANICAL DATA

Wieght, 6.0 lbs Max
Color Code for 18" Flying Leads

Heater Brown
Heater Black
Cathode Yellow
Grid Green
Anode Blue
Helix Red
Collector Orange

Mounting Position, Any
RF Output Connector, Type N
Female on Balun

ENVIRONMENTAL DATA

Separation from Passive Magnetic
Materials, 2 in. Min

No Forced Air Cooling Required,
Below +60°C Ambient

OUTLINE DRAWING
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at helix potential at somewhat reduced
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TECHN'CAL DATA WATKINS-JOHNSON

DECEMBER 1970

BACKWARD-WAVE OSCILLATOR
SE-211A-50

The SE-211A-50 BWO is a bifilar (dual-helix), voltage
tunable oscillator. This permanent-magnet focused
wide band oscillator is well suited for use as a swept
signal source in signal generators, particularly in view
of its high stability.

Other applications include ECM receivers (as local
oscillator), frequency diversity transmitters (as mas-
ter oscillator), and other electronic equipment.

The SE-211A-50 features smooth power over the band,
low cathode current, and two control electrodes. The
control grid makes possible power cutoff with low
negative grid voltage. Power output can be modulated
with either the grid or anode, or both, Cathode modu-
lation with the grid grounded usually reduces FM
caused by AM. Packaging problems are simplified,
since all voltages are isolated from both tube housing
and the RF output terminal. The tube housing and out-
put connector can be grounded regardless of power
supply configuration.

SPECIFICATIONS
TYPICAL ABSOLUTE
UNITS VALUES RATINGS
Nominal Frequen