
Discover the power 
of CFAs. 



Crossed field amplifier tubes are high 
power, broadband microwave ampli-
fiers using the unique interactive 
characteristics of traveling wave cir-
cuits and density modulated electron 
beams. These electron beams move 
perpendicular to the magnetic field 
lines to generate output signals of 
high power over broad frequency 
bandwidths with unusually good 
efficiency and phase coherency. 
Their low operating voltages and 
compact size make CFAs attractive 
for mobile, airborne and distributed 
phased array radar applications. 



Litton's 25 years of CFA 
experience. 

Since the early 1960s Litton Electron 
Devices has been engaged in the devel-
opment of pulsed and CW crossed-field 
amplifier tubes. 

Early efforts at Litton led to the develop-
ment of the Distributed Emission Magnetron 
Amplifier (DEMATRON). This product 
was designed for radar applications where 
pulse burst modes, pulse-to-pulse repeti-
tion rate changes or variable pulse widths 
were required. 

Litton also developed CFAs that employed 
a cold cathode for instantaneous turn-on. 
Reentrant and non-reentrant beam designs 
were produced using this cold cathode in S, 
C and X bands with peak power outputs of 
200 kW to 2.6 MW. These tubes provided 
moderate gains of 14-20 dB and typical 
instantaneous bandwidths of 10-15%. 

In the early 1980s all the CFA work was 
transferred to the Williamsport, Pennsyl-
vania facility. The reentrant beam forward-
wave CFA development effort resulted in the 
first Litton prototype designs for the AEGIS 
phased array radar. This tube has now been 
put into full production. 

A broad CFA product line 
Today, Litton offers a full range of CFAs. 

Production quantities are available at low 
and high peak power output in either for-
ward-wave or backward-wave formats. 

Litton manufactures crossed-field ampli-
fiers with bandwidths of over 17% and gains 
on the order of 20 dB at high peak power 
levels in various frequency bands. Litton 
CFAs feature liquid-cooled platinum cath-
odes that improve spurious noise and extend 
life expectancy beyond 5,000 hours, and in 
some cases, beyond 10,000 hours. 

Litton CFAs are employed in a wide range 
of high performance airborne and surface 
radars where phase stability, pulse compres-
sion and MTI are required. Lightweight, 
high-gain designs are also in development 
for the newest sophisticated missile systems. 



Pushing the frontiers of 
CFA performance. 

Over the past six years Litton Electron 
Devices has invested substantially in 
the development of a total crossed-field 
amplifier capability. 

Litton pulled together the industry's most 
experienced team of CFA engineers and 
backed their efforts with major investments 
in plant, equipment and personnel. As a result 
of this Litton investment the state of the art 
for CFAs has been significantly advanced. 

The L-4719. An S-band CFA offering wide range duty cycle 
capability and up to 2.2 MW peak power. 

Improved cathodes. Litton CFAs are 
designed primarily with liquid-cooled 
platinum cathodes. These Litton cathodes 
are characterized by long life and stable 
performance, and are almost entirely free 
from arcing. 

Higher gain. A decade ago the typical 
gain expected of any pulsed CFA was on the 
order of 8 to 10 dB. Today, better material 
processing techniques and improved circuit 
design allow Litton to produce CFAs like the 
L-4767. This forward-wave tube is capable 
of 20 dB gain. 

Greater stability and efficiency. Litton 
has improved electronic efficiency through 
tighter coupling between the slow-wave 
structure and the external load. This also 
reduces the RF voltage present in the inter-
action region and substantially improves 
pulse stability. 

Further improvements still to come. 
Impressive as these advances are, they have 
yet to exhaust the possibilities of CFA per-
formance. Litton has already achieved effi-
ciencies of 60% to 70% in production tubes. 

Noise performance will improve, too. 
Spurious noise is typically —50 dB/MHz 
in broadband, high peak power, S-band 
tubes. However, this will drop even further 
through the use of the platinum emitter 
as greater attention is given to design of the 
interaction region. 

Litton is currently working on an inter-
nally funded program to develop a cathode 
mounted RF circuit. This technology shows 
considerable promise for improving the 
noise performance, both in forward-wave 
and backward-wave tubes. 

The L-4764A. A lightweight, X-band, .5 MW peak 
power CFA. 



A range of applications 
Litton's successful efforts in enhancing 

CFA performance have brought the CFA 
into consideration for a wide range of appli-
cations, many for the first time. 

Greater pulse stability, phase stability and 
efficiency have made the CFA an ideal choice 
for advanced phased array systems such as 
the AN/SPY-1 radar in the AEGIS system. 

Thanks to its relatively low operating 
voltage, high efficiency and smaller form 
factor, the CFA is an excellent choice 
for application in lightweight mobile 
or transportable radar systems. 

The L-4767. A high gain, S-band, forward-wave CFA 
providing up to 140 kW peak power. 

The L-4764A is an example of a new 
Alnico-9 magnet design that is lightweight 
and small, yet produces 500 kW peak power 
at X-band for application in an advanced 
airborne ASW radar system. This tube is 
capable of operating at a pulse width of 2.5 
to 3.0 microseconds at a duty cycle of .0012. 

Litton's forward or backward-wave CFAs 
can be used in amplifier chains of two or 
more tubes to maximize output power and 
gain while minimizing size and weight. The 
L-4719 is an excellent example of a tube that 
is fully interchangeable between a driver and 
final stage. The L-4719 was developed for 
a United States Navy advanced shipboard 
3-D radar. 

Litton CFAs are also practical for systems 
requiring multi-mode operation. Lower level 
drive power can feed through the final stage 
with minimum degradation in system effi-
ciency due to the inherently low insertion 
loss of the CFA. 



A commitment to CFAs. 

Since 1980 Litton's facility for the manu-
facture, assembly and testing of crossed-field 
amplifiers has increased to more than 
50,000 square feet. There is also the flexibil-
ity to increase this space on short notice to 
respond to market needs. 

Computer-controlled fabricating equip-
ment allows Litton to maintain the precision 
of machined parts and minimize reliance on 
outside vendors. Tight process, material and 
quality controls ensure high reliability and 
low life-cycle cost. And the entire CFA area 
is fully qualified to MIL-Q-9858A standards. 

Litton's high standards provide the neces-
sary environment to produce the vital plati-
num and beryllium oxide cathode emitters. 
These cathodes require no filament, and 
therefore, no warm-up time or filament sup-
ply is needed. As Litton manufactures the 
cermet-type cathode commonly used in ear-
lier model CFAs, it has the capability to 
repair almost any CFA still in use in high 
power radar systems. 

In addition, Litton has the capability to 
build the high voltage power supplies and 
modulators required for CFA test stations. 

Responsive to customer needs 
The rapid growth in CFAs is a reflection 

of Litton's commitment to CFA technol-
ogy and willingness to accommodate 
customer needs. 

Litton regularly takes the initiative 
in developing new products and making 
prototypes available to potential users. 

Litton also responds to special customer 
requests. On its own, Litton will frequently 
undertake internally funded engineering 
programs, then build the sample and work 
closely with the system designer to fit the 
product to his specific application. 

Today, the world is witnessing a renais-
sance in the use of CFAs. As a result of 
increases in gain and dynamic range, it is 
now becoming practical to consider CFAs in 
many applications traditionally dominated 
by other microwave devices. 

If you need crossed-field amplifiers in L, 
S, C, and X-bands at any output levels, talk 
to the company that is writing a new chapter 
in CFA technology. 

Litton. The new power in CFAs. 



Litton CFA products. 

Typical Performance: 

Parameters 

Freq. Range (GHz) 

Peak Power (kW)* 

Duty Cycle 

Gain (dB) 

Efficiency (%) 

Bandwidth (%) 

Pulse Width (µsec.) 

Insertion Loss (dB) 

Spurious Noise (dB) 

L-4717 
t 

2.9-3.1 

60 

.028 

0.4 

L-4718 

2.9-3.1 

666 

.0148 

11 

60 

6.67 

30 

2.0 

—35 

L-4756 

3.09-3.51 

1200 

.025 

10 

50 

12.7 

110 

2.0 

—40 

16 

2.0 

—40 

*Output power is expressed as "Minimum"over the specific band. 
**Operates at 525 kW peak power at .025 duty and 2.2 MW peak power at .0125 duty 

L-4764 

9.5-10.0 

500 

.0011 

12 

39 

5.1 

2 

1.3 

—35 

6.67 

28 

1.0 

—35 

L-4767 L-4716 

2.9-3.1 9-3.1 

60 666 

.028 .015 

16 11 

45 66 

6.67 6.67 

36 30 

2.0 1.0 

—40 —35 

Mechanical: 

Mounting Position Any Any Any Any Any Any Any Any Any 

Weight (lbs.) 55 130 220 220 45 27 150 45 150 

Emitter ThO, Cermet 
w/Th02 Pt Pt Be0 Cermet 

w/Th02 Pt Be0 Pt 

Circuit BW BW BW BW FW BW BW FW BW 

Mating Flange UG-
54B/U 

UG-
54B/U CPR-284 CPR-284 UG-

54B/U UG-137 UG-
54B/U 

UG-
54B/U 

UG-
54B/U 

Operating Conditions: 

L-4717 L-4718 L-4719 L-4756 L-4762 L-4764 L-4765 L-4767 L-4716 

Anode Voltage (kV) 27 55 57 37 13.6 34 57.5 10.5 55 

Anode Current (A) 3.75 20 60 61 22 37 60 16 20 

RF Drive (kW) 2 48 48/400* 125 7 30 550 1.6 48 

VSWR 1.3:1 1.3:1 1.3:1 1.3:1 1.7:1 1.3:1 1.7:1 1.3:1 1.3:1 

Coolant Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid Liquid 

Flow Rate (GPM) 

Anode 1.0 3.0 12.5 3.0 0.9 3.0 3.0 0.9 3.0 

Cathode Note 1 7.0 Note 1 Note 1 Note 1 Note 1 

Window 0.4 Note 1 Note 1 0.4 0.4 

(Note 1= Combined Flow) 
*48 kW drive for 525 kW peak power and 400 kW drive for 2.2 MW peak power levels. 



Sales Offices 
Main marketing offices and appli-
cations engineering services are 
located at 1035 Westminster Drive, 
Williamsport, Pennsylvania 17701. 
Phone (717) 326-3561. Telex: 841430. 
Regional Marketing Offices are 
listed below: 

EAST 
288 Littleton Road 
Suite 32 
Westford, Massachusetts 01886 
(617) 692-6220 

DISTRICT OF COLUMBIA 
1755 Jefferson Davis Highway 
Suite 510 
Arlington, Virginia 22202 
(703) 920-4100 

MID-ATLANTIC 
385 Morris Avenue 
3rd Floor 
Springfield, New Jersey 07081-0516 
(201) 379-3131 

SOUTHEAST 
1600 Watson Blvd. 
Suite 6 
Warner Robins, Georgia 31093 
(912) 923-3397 

MIDWEST 
4130 Linden Avenue 
Suite 100 
Dayton, Ohio 45432 
(513) 258-1243 

WEST 
2659 Townsgate Rd. 
Suite 101 
Westlake Village, California 91361 
(818) 889-4903 

SOUTHWEST 
840 E. Central Parkway 
Suite 120 
Plano, Texas 75074 
(214) 881-0822 

Sales outside the United States 
are handled through the 
following companies: 

WESTREX 
Litton-Westrex 
CPO Box 760 
Tokyo, Japan 
(81) 3-211-6791 

LITTON PRECISION 
PRODUCTS INTERNATIONAL: 

FRANCE 
58 Rue Pottier 
F-78150 Le Chesnay 
(33) 1-3955.21.04 

WEST GERMANY 
Oberfohringer Strasse 8 
D-8000 Munich 80 
(49)89-98.05.47 

ITALY 
Viale Fulvio Testi, 126 
20092 Cinisello Balsamo 
Milano 1 
(39) 02-2440421 

ENGLAND 
6 First Avenue 
Globe Park, Marlow 
Bucks SL7 1YA 
(44) 62-84-6060 

SWEDEN/NORWAY/DENMARK 
P.O. Box 30095 
S-104 25 Stockholm 
(46)8-132030 

THE NETHERLANDS 
Van Utrechtweg 25 
2921 LN Krimpen a.d. Yssel 
(31)1807-18555 

SWITZERLAND 
Gubelstrasse 28 
CH-8050 Zurich 
(41) 1-312 35 44 
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