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M A S S A C H U S E T T S  I N S T I T U T E  O F  T E C H N O L O G Y  

H A Y S T A C K  O B S E R V A T O R Y  

W E S T F O R D ,  M A S S A C H U S E T T S  0 1 8 8 6

31 J u ly  1985
A  r e a  C o d e  6 1 7  

6 9 2 - 4 7 6 5

To: VLBA

From: Alan E .E . Rogers

S u b je c t:  I .F .  p ro c e s s in g  e l e c t r o n i c s  -  p re lim in a ry  d es ig n

A p re l im in a ry  d e s ig n  o f  th e  I .F .  d i s t r i b u t o r  and baseband c o n v e rte r  i s  now 
read y  f o r  i n i t i a l  p ro to ty p in g .  F ig u re  1 shows th e  s ig n a l  l e v e l s  i n  t h e  VLBA 
r e c e i v i n g  s y s te m  a lo n g  w ith  e s t i m a t e s  o f  th e  i n t e r n a l  n o is e  and s a tu r a t io n  
l e v e l s .  I  have s e le c te d  u l t r a - f a s t  o p e ra tio n a l am p lifie rs  as a means o f providing 
th e  g r e a t e s t  s t a b i l i t y  o f  v id eo  g a in  (79 dB ). The fo llo w in g  a r e  my e s t i m a t e s  
o f  e x p ec ted  p e rfo rm a n c e .

I  am s t a r t i n g  to  o rd e r  enough p a r ts  to  b u i ld  and e v a lu a te  each sub-module. 
At t h i s  p o in t ,  I  show th e  low p ass  f i l t e r s  a s  b e in g  o f  a conventional LC passive 
d e s ig n  -  b u t I  am s tu d y in g  th e  p o s s i b i l i t y  o f  u s in g  an a c t iv e  f i l t e r  a p p ro a c h  
based  upon th e  S ig n e t ic s  HE5539 u l t r a  h igh  freq u en cy  o p e r a t i o n a l  a m p l i f i e r s .  
The a t ta c h e d  c i r c u i t  d iag ram s a r e  p re lim in a ry  s k e tc h e s  in te n d e d  to  g iv e  th e  
f l a v o r  o f  th e  d e s ig n  a s  I  now see  i t .  Formal draw ings w i l l  be made u s in g  AUTO 
CAD 2 .

D i f f e r e n t i a l  phase 
G ain  s t a b i l i t y  
L .O . p h ase  
B aseband d e la y

<0.1 deg /deg  C 
<0.01 dB/deg C 
< 1 deg /deg  C
<100 p s /d e g  C a t  8 MHz BW

S y n th e s iz e d  d e la y  (500 MHz) < 5 p s /d e g  C

1 A tch . (9 p ag es)



/4.*)/6 t fmu* 6%#/r +

/*rt Sf — &7fSBn» (3c

&t,*\j*eSyC*m aimv* •

ftlU*/***+/ cP/V/  ̂ Jfrfl* fc+sf *2-7 ^B

o * A  J

JLmvJ AAfC + A n  p  + A G C

* C £  r -  <* c fc

— 5o Mt*t rfa/s*

—  V 7  /*?.

A & c. * “

— t/&*V* &

+ tSc/Q,

(J>A

vT/tf/yw^ //v  i/c/g/9

x e t i& v /*  s  'Sysr^ ^ f 

W /T ^  < 7 ^  5*









/o/
/ • * /o.S^cf/

Ln
I

Ct> & -  /« S’ nm*9t$
S£

Wr, * / r

* 7.ST

T .  / > / r -'

xS'vS'd

SAJfr#/10b C«**4fiT*A

f*C 6e+<fS

A f(R  Tod,Y &s





GPb - foot
SMC ' + 'S

/* / v r  ^ —

-  /trfiu U  WB

S o *  — / o o o  *4l4z.

GPd-fc ojt

PS C -M -*  Gft>-/Oo3
If - V0J /»̂ i/.

f  '5

So I o c/8

/ o

M fi T -  (<=>

I
I Fitr** -Trtfii*

SMC r

-(o S f f  n 'yfX  -h to

-£> £>/*>!>€< o </<f

_/£. F t  m»m>'Ar — to rrfb~

OSC t L C j r m  

fu/f *40t> VC €

6as*6a«*

PC

Arr/t Vo* r *r



I
00
I

— 0 1 V *Wr t o

Of
So

'*1
-  s.* 1 /?2

f .* / X I 1 * o

*4 f t MS
2 /S 13 7 l a
/ f j * tv

>r 1 f t  s

•iy c | S7 ! So
wtr 3 /7 212.

• 04t. ■ o o oo

J*v7̂ /VC«t-2 T

<-e

S/e

ourPut 

(j  f*t)

/id L N+* WCG
#r A/Z’S'S'3'} «/// *70A. A

3D</&

♦ *

F t t r e A  /  a m P

JV#/*/»><s<4r Fo/l 

8*Stf 8*#> C4/vv*xre/z

ZTo t~Y t r



Ik Ik

/ J  6,'f t>/A 

______ U L__________

-  /jv
-  >s

I k
T U  
I

•4 7, S 1/

*/• tSAlW***

eot f o r  ft/**) 
/i» **>**/

f\f. >̂ *At

OuTtmT To

yriPuAxe i**  **t  

— «? 7 «*■» Ob’**** (

JL o $t> </8

A G  C *

r« <

BASeG*Cm **W *r? t  

PC 8oa*>

Attf i  Toi_Y*S


