SPECTRAL PROCESSOR

MEMO NOo, 21
NATIONAL RADIO ASTRONOMY OBSERVATORY

MEMORANDUM October 19, 1983
To: R. Mauzy

R. Lacasse

R. Fisher

M. Balister
From: W. Brundage QDT>
Subj: IF Converter for the Spectral Processor

In the three attached diagrams I outline the revised IF Converter options as
Lacasse, Mauzy, and I discussed earlier this week.

Eliminating the analog IF Polarimeter allows a ''simplified" IF Converter as the
function diagram shows.

Lacasse and Granlund are investigating a single-sideband baseband FFT pipeline
as an alternative to the complex double-sideband baseband FFT pipeline which
we have assumed up to now. Therefore, Mauzy will investigate the limitations
and trade-offs of two mixer options, each having two sub-options. These op-
tions are:

1. Complex double-sideband (DSB) mixer.

a) Wideband.
b) Fixed second IF.

2. Real single-sideband (SSB) mixer.

a) Wideband.
b) Fixed second IF.

The complex DSB mixer has the advantage of relative simplicity, but the disad-
vantages of (a) stringent amplitude and phase match between the real (R) and
imaginary (Q) baseband outputs and (b) the uncertainty of the effect of the zero
frequency component.

The real SSB mixer has the advantage of no matching of R and Q baseband outputs,
but the disadvantage of stringent unwanted sideband suppression.

The complex DSB mixer and the real SSB mixer require different data multiplex-
ing and possibly different FFT pipeline clock rates.

The wideband mixer tuning option has the advantage of reduced birdies inherent

in single frequency conversion, but the disadvantage of worse intermods, worse

phase/amplitude match and worse sideband suppression over a multi-octave tuning
range.




The fixed second IF sub-option has the advantage of better phase/amplitude match
and better sideband suppression over a small percentage-bandwidth, but the dis-
advantages of worse birdies and complexities inherent in a second frequency
conversion.

Mauzy's investigation will determine achievable performances and trade-offs for
the options, such as:

1. Amplitude and phase difference between f2R and fZQ (DSB mixer).
2. Suppression of unwanted sideband (SSB mixers).
3. Dynamic range.
4. Intermod levels.
5. Birdie frequencies and levels.
6. Aliasing amplitude vs. frequency.

WDB/cjd

Enclosures

1. 1IF Converter: Function Diagram

2. 1IF Converter: Mixer: Complex DSB Option
3. IF Converter: Mixer: Real SSB Option



<g2-ai Tam

Tz

NGQILIQ TEL X274WGD
i W S¥zipsanad o]
ACSTEOQY] INBLOBYL

2day
< HSYTA <
ST s,
J=5—>
wHw STIRLCTQ .
ERA L YAde) < 5S4 <
Szle’g Al
=79
oAd)
S’z
B
ol
Qz
UKW Oh B
ZHH «.!H.?FJ . WH..J
1 N
AOMM Y o”Q 1 @
’ P\
<= - - ->
Tmlm:u\, e
e

vy REH IO

i

QG QN Nd-¥d 2704 ]

=T QI«&Q&SI&

QT LN Vid-Pd 1194

v 24y
o<« Hswid F\ T
T3
4 oay
<= - —
M HsW 14 <

Tt GHO! /

1&&&% K2t W.JE \&;3\0. Aﬁxﬂ*)?t«v\&xﬁ

(s
mwvw; Qw ST Kﬁﬁ% ..... Erd 3
Jmu,fﬁ x?&i.ﬁ@iﬁh.. A,M
a.vlg ;,u&&ki 3@\\ k.ﬂ ﬁN

Gty gy reeffip Trh s Ppigtey (e

o) QRCIA VTN R

ERRISTHLOAS

ZHW QAhS - aLd

¢4u+

Q] TR -

ARG T
10 i

By

/sy o= 4%

AT @MVIiEsyg sl\\.ﬁ

WO T QAOI
Hdd

WH 005 -0L
4

Wsla
ST TN a2Rld

2w oas-or 4T ers-ineuy T

NQILAQ-FINE =T aN-7 E2Al

_
!

|
il

LW 008 -G T
| w7

7 HW 0C5-0Q]
0 ﬁ =dd
7

¥

wgda

LHQUS ~0Q] $ A I dNE-NOY “

INCILLAQ-dNne Tl 3 Dg



©2-0/

i)

€97°¢

NGQIido €€ T¥3Y
wEAlp UEELNBANGD 4T
BOTSBOQYL T19B L34S
ol <
FT =73
|
Y
24y
< - < -
HEW T

THW _ST18L0°¢
52%9'¢
STIEQ
LL9q
ST
B
b
@)
o/
“EHW QR

2ay Tn
Aum How'ld |

y

et

%

eTred Yy ey T

i

o wEs
Xk«;
N

e Ter gy hmxéqu (5
gy ¢ I e (6

,&r; 78 mwfi‘mwu. v
4 r
\‘.U.&\.S«VJ\. e ,.::Vﬁ._\\»;R A\/ﬂ.

Iy @ LA

QD GBI FET e

TR ISIHANAY

THW QL& - Q0]

. )

& LBN 4\
TeQE QNI Had=¥Hd L7104 | ,C & oy

—_—
as1/asn =) .. :
~ . L%, / Jais1 nia OhFOLOI
I ay tHysn T P ey o9 | |0
L34 | [rhwaloll
b oy aznid | I any dastig

TGS SN A=Y iman |

'

THW 005- Q@ ‘AT €@~ LN (.9

NOllag-ang T €7 Azl

el
M L3N
@
P SOSPPIES P nia HW Qus-99/
-7 N, =Hdd v
Lon i ao.wwoﬁ : -+
I 7

wda

AW Q500 w,nu.M ATZ -] 4!%

NOILAQ- =8 amwsa2dI1m)

)



£R-C) gJam  S5IT T
FUY ROl YLD
S WRLIMABNANGD AT
VLSEFOCHAI 1Y A OEAS

¥32] A=0LND

SYITU- 1Ny LALg HLNAS T
Q,m. THW 5 07 am NIV2
A
\ - N
AvTdsid neaant [ATIS)L
[ ,.Eszﬁ\xﬁ&wﬁ. .\OJ LNFEBHCD -
Py e NIVD
ARy Taeid mnx.@. UJW. ﬂ...@. rewn AN
o | v |
£ & | o ] v "
SOSERI0L | Aoz SJEis
UYL | BN EAid “ | s,04Y ! ,@ _ I3 2&
S B L= | Anw Hsvid | s (ST nive
_ ABTSWOD _ I AMNYSI 241N BIIWI W WA
D <G=— _ _ o) EERSF A 9 Syezi1undz
J T !
s | I . yaxiw KT
NOSE2I0 D WALOZ LB ) AR
wvsrnd larrzail ! £ 04y J , . ari
\\WZ\J L X Hed 714 TAISTHIW] NIYD
| smswan | | aNvgzaim | | 3TIU UV
H <— < v ) Nich 387 AI.Q (yzziwngg
| ! w
T — HZL92ANQD 4T

T CNYIzRvg 4%

THIW 008 S 00/ WL 4T arvE-LNOY ulﬂ,



