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Amplifiers for Synthetic Aperture Radars (SAR) or Imaging Radar, although evolved from 
general purpose radar transmitters, have special requirements associated with the applica-
tion: 

Á Long flight endurance 
Á High reliability, MTTF and Availability 
Á Broad bandwidth 
Á Phase stability for high pulse compression 
Á Long pulse width 
Á Impulse response 
Á Long term phase & amplitude stability 
Á High efficiency 
Á Noise performance for GMTI, if appropriate 
Á Size and weight 
Á Bespoke space envelope 
 
Platforms are inhabited fixed wing and UAV. They come in three general types; High, Medi-
um & Low altitude.  Efficiency, reliability and performance are paramount, although the larg-
er aircraft can be less concerned with efficiency.  The SAR is often associated with an opti-
cal system, where the SAR provides wide area surveillance image with a resolution of 4  
inches (10 cm) or better, whilst the optical system provides a high resolution ñtelescopeò. 

 
TMD has been involved with ISAR, SAR and GMTI since their inception in the early  
1990s and significantly prior to the publication of the American OSD (Office of the  
secretary of Defence) 2002 ñUnmanned Aerial Vehicles Roadmapò. A very long  

track record of reliable supply and operational performance. 
 

Because of this long track record this paper has been spread  
into three sections; Past, Present and Future: 

Introduction 



 

 

 

 

1. Past 

 

 
First unit in the early 1990s for an American customer on 
a rotary wing naval ISAR application.  These amplifiers 
are still in service and still in manufacture. 
 
 
1995; Prototype SAR transmitter for a Far East custom-
er, 8 kW X-band including a TMD high voltage power 
supply, TWT, harmonic filter, solid state preamplifier, 
heatsink and fan. Installed in a military aircraft. 
 
 
1996; Prototype SAR transmitter for a European custom-
er, 2 kW S/C band, including a TMD high voltage power 
supply, TWT, dip-brazed heatsink and integral fan, the 
unit also has forward and reverse RF power monitoring, 
with the reverse power monitoring interlocked to the PSU 
for protection of the TWT. 
 
 
1997; Prototype SAR transmitter for a Far Eastern cus-
tomer, 8 kW X-band including a TMD high voltage power 
supply, TWT, harmonic filter, solid state preamplifier, 
heatsink and fan. Installed in the pressurised cabin of a 
small commercial aircraft. 
 
 
2001; Prototype 4 kW X band transmitter for a pod 
mounted SAR on a UK military fast jet. Transmitter in-
cluded a TMD high voltage power supply, TWT, RF con-
ditioning and integral air cooling system. 
 
 
2002; Production SAR TWTA for a South American cus-
tomer for commercial ground imaging.  These amplifiers 
are still in service. 
 
 
2003; Prototype long pulse transmitter for a commercial 
SAR, 3.5 kW X band including TMD HVPSU, TWT, inte-
gral cooling system and RF dump load. 
 
 
2004; Production high power long pulse transmitter for a 
US HALE SAR radar system. X band transmitter which 
includes TMD HVPSU, TWT, integral cooling system and 
RF dump load.  These amplifiers are still in service and 
manufacture.  
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2006; Prototype Microwave Power Module (MPM) in a SAR 

application for a UK company, 100 W with wide frequency 

range in X band. 

 

 

2012; Prototype MPM SAR amplifier for a European customer, 

2 kW X Band. 

 

 

 

2013; Production Ku band TWTA for a US UAV. These amplifi-

ers are still in service and still in manufacture for a number of 

platforms. 

 

 

2014; Prototype SAR MPM for a far Eastern customer, 1 kW X 

Band. 

 

 

The above is a selection of amplifiers designed and manufac-

tured by TMD for specific customer SAR applications. These 

amplifiers have been designed in conjunction with our custom-

ers to provide the special attributes required for Synthetic Ap-

erture and GMTI radar applications. 

 

These designs have evolved over a period of 20 years to 

reach the current pinnacle of performance and reliability. 



 

 

 

 

2. Present 

 

The manufacture of production transmitters and TWTAs  

for SAR applications continues at high rate with power and  

frequency from 100 W to 8 kW in X and Ku bands, whilst  

new requirements are in the design and qualification stages. 

 

Many of the designs in development and manufacture are be-

spoke for specific air vehicles, however TMD also manufactures  

a range of conduction cooled MPMs which have a sufficiently 

small space envelope to be directly attached to an airframe: 

 

 
  

Part No 
Frequency  
GHz 

Peak 
Power W 

  
Duty % 

Size 
L x W x H mm 

Weight 
kg 

PTS6900 2 to 6 150 ICW 325x200x50 4.5 

PTX8400 X Band 1,000 5 300x160x50 3.8 

PTX8511 9 to 10 2,000 5 350x160x50 4.5 

PTX8610 16.25 to 16.75 2,000 2 305x180x74 6.2 

PTX8621 15.5 to 17.5 600 7 305x250x80 10 

PTX9935 9 to 10 2,000 10 306x245x125 10 

PTXM1052 6 to 18 100 CW/Pulse 202.5x120x35 1.95 

PTXM1059 6 to 18 125 CW/Pulse 254x135x45.5 2.4 

PTXM1001 6 to 18 140 CW/Pulse 190x120x36 1.7 

PTXM1057 7.5 to 18 140 CW/Pulse 254x135x45.5 2.4 

PTXM1056 8.5 to 18 125 CW/Pulse 202.5x120x35 1.95 

PTXM1058 14.4 to 14.8 110 CW/Pulse 202.5x120x35 1.95 

PTX8110 6 to 18 200 CW/Pulse 330x200x55 6 

PTX8802 30 to 40 125 CW/Pulse 330x165x51 4.5 

PTX8803 30 to 40 200 CW/Pulse 330x165x51 4.5 

PTX8822 30 to 40 125 CW/Pulse 330x190x51 5 

PTX8823 30 to 40 200 CW/Pulse 330x190x51 5 

PTX8807 32 to 36 200 CW/Pulse 450x225x59.5 8 

PTXM1001     PTX1057     PTS6900      PTX87600 

PTX8511     PTX8610       PTX8807      PTX8400 



 

 

 

 

Continued... 

The requirements for SAR amplifiers in unmanned air vehicles continue to proliferate, 
some with higher performance and at higher frequencies.  Although pulsed systems 
continue to dominate there are new requirements for FMCW and at the higher frequen-
cies, Ku and now Ka band. 
   
Applications currently in discussion: 
 

 

 

 
 
 
 
 
 
 
 
 
 

 
 

Other enquiries for on board satellite, LEO & MEO applications from X to Ka band. 
Existing X and Ku band products will continue to serve the majority of require-

ments, but there is a growing demand for higher frequency. 
 

         Currently Ka band frequencies are gaining interest due to; 
Á Avoidance of current EW Systems (which are mostly I/J band). 
Á Sharper beam-width or smaller apertures. 

 
TMD with Strathclyde University are jointly developing microwave 
 tubes using folded waveguide slow wave structures for even  

higher frequency and power for future SAR applications.  
TMD and Strathclyde are also developing Ka band tubes  

operating at lower voltage than current products, to  
minimise size and weight. 

3. Future 

Application Territory Performance 

Commercial version of military SAR USA High Power X Band 

SAR for MALE UAV Middle East 1 kW X Band 

SAR for Rotary & Fixed wing SAR Europe Low power X Band 

SAR for large aircraft USA 8 kW X Band 

Prototype SAR Europe 1 kW Ka Band 

On board low earth orbit satellite Europe Ka band FMCW 



 

 

 

 

Summary 

 

TMD has supplied a wide range of transmitters and  
TWTAs from S to Ku band for SAR applications over  
many years.  The requirements for higher resolution has  
increased over this time and the transmitter specifications  
have therefore become more complex and demanding.   
TMD continues to improve the performance of amplifiers in  
line with requirements and is continually developing new  
product for bespoke customer solutions. 
 
Some new systems are demanding higher frequency and TMD  
is able to offer up to 1 kW at 25% duty in Ka band, and up to  
200 W CW in Ka band for FMCW processing. 
 
The demand for amplifiers in SAR imaging systems continues to 
grow, from a few watts in the smallest air vehicles to many kilowatts 
in the high altitude long endurance platforms, it is unlikely that this 
demand will diminish in the near future. 
 
TMD can supply Non-ITAR products for most powers and frequen-
cies. 
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