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A s e r i e s o f f r o n t - e n d s u t i l i z i n g smal l c l o s e d - c y c l e r e f r i g e r a t o r s 
and ve ry l o w - n o i s e , h i g h - e l e c t r o n - m o b i l i t y t r a n s i s t o r (HEMT) a m p l i f i e r s 
[1 ] have been deve loped f o r use in the Very Long Base l ine Array (VLBA). 
The f r e q u e n c y b a n d s , a m p l i f i e r n o i s e t e m p e r a t u r e s , e x p e c t e d s y s t e m 
temperatures , and cur ren t s ta tus are shown in Table I . The r e c e i v e r s are 
d e s i g n e d t o be l i g h t w e i g h t (~ 55 pounds e x c e p t f o r 105 pounds a t 1. 5 
GHz) f o r e a s e o f i n s t a l l a t i o n and m a i n t e n a n c e , a r e e a s i l y r e m o t e l y 
c o n t r o l l e d and moni tored , and p r ov ide dual-channel c i r c u l a r p o l a r i z a t i o n 
c a p a b i l i t y . D e t a i l e d d e s c r i p t i o n s o f some o f the f r o n t - e n d s are g i v e n 
in VLBA t e c h n i c a l r epo r t s [ 2 , 3 , 4 ] , 

The HEMT a m p l i f i e r s u t i l i z e d in the r e c e i v e r s have been under development 
f o r s e v e r a l y e a r s . At 1.5 GHz a feedback, lumped-element a m p l i f i e r has 
b e e n i m p r o v e d by u t i l i z a t i o n o f the F u j i t s u FHR01FH HEMT. At 2 . 2 GHz 
t h r o u g h 15 GHz, c o a x i a l d e s i g n s [ 5 ] u t i l i z i n g the same t r a n s i s t o r are 
p l a n n e d ( o t h e r t r a n s i s t o r s g i v i n g s t i l l b e t t e r p e r f o r m a n c e may become 
a v a i l a b l e ) . At 23 GHz a h y b r i d i n t e g r a t e d c i r c u i t a m p l i f i e r u t i l i z i n g 
c h i p t r a n s i s t o r s has been deve loped . 
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TABLE I. VLBA Cryogenic Receivers 

Freq. Amp. Sys. Status Inp. WG 
Range Noise Noise March 1987 Diam. 
GHz Κ Κ cm 

1.35-1.75 4* 22 3 complete 16.33 
2.15-2.35 5 25 Under design 9.75 
4.6-5.1 9 24 3 complete 4.490 
5.9-6.4 10 24 No work 3.578 
8.0-8.8 12* 29* 10 on VLA 2.602 
10.2-11.2 14* 32 FET prototype 2.045 
14.4-15.4 22 40 FET prototype 1.487 
22.2-24.6 50* 77 8 on VLA 0.931 
42.3-43.5 70 105 HEMT and SIS 0.526 

under devel. 

•Measured result, all other figures are 
expectations. 

F i g . 1. P h o t o o f t y p i c a l VLBA 
f ron t - end . Width i s 30 cm. 
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Fig . 2 . Block diagram o f t y p i c a l VLBA f ron t - end . 
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