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1.  Overview 

1 GHz 100 GHz 10 GHz 

X-band 
spacecraft 

communication 
and tracking 

Ka-band 
spacecraft 

communication and 
tracking 

X-band 
planetary radar 

communication and 

JPL ultra-wideband 
receiver 
8-48 GHz 

1 GHz 10 GHz 100 GHz 
Atmospheric 
absorption 



Jet Propulsion Laboratory 
California Institute of Technology Implementation Status of the Ultra-

Wideband Receiver Package For The 
North American Array 

,B.'%"+8%C-52%"%&'.+
o!E&6769&9'!-&V(#+5(!U&#!\KJ\!8O,!
o!S#]!^!Y?!_M!!
!!!!S'='!&U!YJ!_!`!@?!8O,!+61!Ja!_!`!Y?!8O,!#(X90#(1!
o!"9+*!/&*+#0,+7&6!

D%.5=&+9*&.56%2()*&.+
o!2+'=!3&!4+69U+-39#(!
o!2+'=!3&!'(#V0-(!
o!E&4/+-3!-#=&5(60-!/+-Q+5(!!
o!;&P!E&'3!

A..-"#)*&.+
o!L+'(*06(!+63(66+!0'!&b'(3!8#(5&#0+6!c($5$!I((#_.S!+63(66+d!
'-+*(1!3&!@\!4!10+4(3(#!P03T!Ue"!f!?$aa!

o!W/740,(!U&#!@?!8O,!

2.  System Requirements 



Jet Propulsion Laboratory 
California Institute of Technology Implementation Status of the Ultra-

Wideband Receiver Package For The 
North American Array 

1$'2(3E56%7(&6+2%9%5:%2+#(9<(=%+
5.+9*"#*.%6+*/F+
o!G-(6+856=%+>%%6+H*2&+IG8>HJ++
o!K*E3&*5.%+("#$5L%2++
o!D*E&39*&:%2.5*&+.'(=%++

g!?(.<+#$(&+5.+'*+9*&.'2-9'+(&6+
'%.'+'05.+2%9%5:%2+#(9<(=%+

o
o

Cryo-
cooled 

Note: Notional layout shown, final layout will be more compact 

2.  System Requirements 
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•! Quad Ridge Feed Horn 
(QRFH) developed in 
collaboration with Sandy 
Weinreb’s group 

•! Optimized for f/D = 0.55. 

•! Simple tapered Teflon 
rod is being modeled to 
demonstrate 
improvement in QRFH 
efficiency 

Metal Only Horn with Dielectric Rod 
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Best Rod Parameters: 
 R2=2.3 mm 
 L1=L3=5 mm 
 L2=20.4 mm 

•! Center radius of the rod 
roughly determines the 
coupling from the horn to the 
rod vs. frequency  

•! Rod length determines the 
pattern beam width (Gain) 

3.a.  Status - Feed Horn 

of the rod 

pattern beam width (Gain) 
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Quad Ridge Feed Horn  

3.a.  Status - Feed Horn 
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3.b.  Status - LNA Design 
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Experimental LNA test results at 1-18 GHz range 

3.b.  Status - LNA Design 

Preliminary experimental 
results obtained with  
70 nm GaAs m-HEMT 
from OMMIC in the  
1-18 GHz 
•! 35 dB gain @ 8.4 GHz 
•! 5 K noise @ 8.4 GHz 
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3.b.  Status - LNA Design 

LNA design for 8-48 GHz 
operation,  
•! 70 nm GaAs m-HEMT from 

OMMIC 
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Wideband LNA Requirements 

Wideband MMIC. 1.5 x 1 mm 

LNA Package 

Wideband MMIC. 1.5 x 1 mm 

LNA Package 

Simulation of OMMIC Wideband LNA 
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3.b.  Status - LNA Design 
•! Earlier InP HEMT (NGC) testing at higher frequencies 

(40--300 GHz) showed outstanding performance, suggesting 
similar performance is possible below 40 GHz 

Measured results for 35 nm InP HEMT MMICs 
(NGC) over 40-300 GHz, with record noise 
temperature throughout 
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3.b.  Status - LNA Design 
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3.c.  Status – Cryo-package 

•! "('056!T+'!<((6!04/*(4(63(1!06!C&*01o&#Q'!
•! E9##(63*=!/(#U&#4065!3T(#4+*!1('056!+6+*='0'!U&#!ra!_!

&/(#+7&6!
•! h9+6394!8.@!-#=&5(60-!'='3(4!/9#-T+'(1!U&#!(V+*9+7&6!+61!

-&4/+#0'&6!P03T!C9403&4&eESH!



Jet Propulsion Laboratory 
California Institute of Technology Implementation Status of the Ultra-

Wideband Receiver Package For The 
North American Array 

 

3.c.  Status – Cryo-package 
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3.c.  Status – Cryo-package 
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3.c.  Status – Cryo-package 

3-D model 
(1/2 scale) 



Jet Propulsion Laboratory 
California Institute of Technology Implementation Status of the Ultra-

Wideband Receiver Package For The 
North American Array 

>?!

•! S('3!+61!(V+*9+3(!/(#U&#4+6-(!&U!![#'3!WIIHE!P+U(#!#96!
•! C(-&61!P+U(#!#96!P03T!#(V0'(1!;D.!1('056!'-T(19*(1!U&#!./#0*!
•! W/740,(!1('056!U&#!hGZO!P03T!10(*(-3#0-!#&1!+61!U+<#0-+3(!

U((1!
•! 2V+*9+3(!/(#U&#4+6-(!&U!h9+6394!8.@!-#=&5(60-!'='3(4M!

[6+*0,(!-#=&5(60-!'='3(4!1('056$!
•! o&#Q!&6!1&P6-&6V(#3(#!1('056!
•! :#&3&3=/(!#(-(0V(#!(]/(-3(1!3&!<(!-&4/*(3(!06!C(/3(4<(#!

>?@A$!!H3!P0**!3T(6!<(!3('3(1!&6!+6!(]0'765!+63(66+'!
-&4/+#+<*(!3&!3T(!65);.!+63(66+$!

4.  Summary 


