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A note on the optimuam RF and [F{Remote) attenuator seltings and calculation of the
maximum signat handling capability of the recejver system. ’

Rakesh Malik & Kamaljeer Singh Saini

This note presents the signal levels at the RE-IF as well as the IF-Optical fiber interface. The
calculations were performed to maximize the dynamic range of the system and to minimize
the signal degradation down the link,

‘The calculations were performed for the optical system to determine the signal level that has
to be provided at the IF output, so that the optical noise contribution is within 1%. The
required signal power leve| was found to be -17dBm per 32MHz channel(See Fig. 1 & 35).

Calculations were then carried out for the optimum attenuator settings in the IF chain for
different levels of input RF satisfying the following criteria:

* I output power levels shall be -17dBm ¢ 32MHz channel.
* Noise contribution from the IF shall be within .5% or 1.0% (Results tabulated separately
for the two cases)

* For any given level of input RF, the selected allienuaor settings  should provide the
maximum possible mnstantuncous dynamic range.

The results of this optimization are presented in Fig 2(a) & 2(b).

Based on the numbhers given in Fig.3 calculations were performed to obtain minimum and
maximum solar attznuator settings for various input signal levels 10 the RF prime focus
electronics. For a siven incident signal level, the minimum and maximum solar attenuator
settings provide an RF output which would be compatible with the IF input requirements as
already listed in Fig.2. Calculations were made for the 150Mi]z, 233MHz, 327MHz, 610MIiz
and the 1420MI1z RE signal chains and the resulis are as tabulated in Fig.4 (a) through (e).

Input temperatures fave been chosen (o range from 1,, for cold sky 10 To:. when the power at
P2 is approximately 20dB below the 1 dB Compression point.



- Conclusions/Comments:

[J Instantaneous Dynumié: range is limited 1o 14dB. However for slowly varying signals,
dynamic range is 28dB with ALC-1 on,

L1 Since the dynamic range is limited by the ALC-1 amplifier, it would appear that dynamic
range could improve if the IF output power level is brought down to a lower level either by
inserting more gain at the IF output(after ALC-1) or at the optical fiber input. However, this is
not true, since this would require reduction of the IF gain, which in turn would enhance the
noise figure of the chain. As a result, for a given RF input level to the IF system, the noise
contribution will exceed specified limits.

L1 According to Fig.4 (a) through (e) removal of the "post amplifier" stage in 150MHz,
233MHz, and 327MHz bands will not cause any signal level problems at the RF-IF interface.
The "post amplifiers" at 610MHz & 1420MHz bands should be retained as in the present
configuration.
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Optimum 7 sticnuator scttings upto 610Milz band for 0.5% noite contribution.

Availsble IF Dynamic Range (J1}) 1I Auenuntion (d13) AGC Prantcnustion (d13) Min RF inpul 1o 1F (UBm) IF Gain (dB)
4 14.000 30 30 -32.000 15.000
N 14000 28 30 ) 34000 17000 |
3 14.000 26 30 36000 19.000
Pt 14.000 24 30 -38.000 21.000
3 14.000 22 30 -4 000 23.000
f’ 14.000 20 0 -42.000 25 000
* 14.000 18 30 -44.000 27.000
¢ 14.000 16 30 -46.000 29.000
9 14.000 14 30 -48.000 31.000
e 14.000 12 30 -50.000 33.000
I 14.000 10 30 -52.000 35.000
N 14.000 03 0 ~53.000 37.000
‘1 14.000 D6 30 -56.000 39.000
It 14.000 04 30 -5B.000 41.000
rs 14.000 02 30 -60.0(00 473000}
it 14.000 00 30 -62.000 45.000
13 14.000 00 28 -64.000 47.000
Il 14.000 [0.¢) 15 -66. 000 49,00X)

Optimum IF witznustar 1etlings upto 610M 1z band for 1.0% noise contribution.

Available IF Dynamic Range (dB) IF Aucnustion (dB¥) AGC Preatienuation (di) Min RI7 input to IF (dm) IF Gain (d13)
14.000 30 30 -32.000 15.000
14.000 I 28 30 -34.000 17.000
14.000 . 26 30 -36.000 19000
14.000 24 K14} -38.000 21.000
14.000 22 30 -40.000 23.000
14.000 20 30 ~42.000 25.000
14.000 18 30 -44.000 27.000
14.000 16 30 -46.000 29.000
14.000 14 10 -48.000 31.000
14.000 . 12 30 -50.000 33.000
14.000 ' 10 30 -52.000 35.000
14.000 08 30 -54.000 37.000
14.000 06 30 -56.000 39.000
14.000 04 30 -58.000 41.000
14.000 o a0 «50.000 43.000
14.000 00 30 -62.000 45.000
14.000 00 28 -64.000 47.000
i4.000 00 26 -66.000 49.000
14.000 Do 24 -58.00%) 51.000
14.000 [6.4] 22 =000 53.000




Opu'rni:rn IF attenustor sedings for the 1420MHz band for 0.5% noise contribulion.

Available 1F Dynamie Range (dB) IF Auenustion (di}) AGC Prestienustion (dI3) Min RF input 10 IF (dBm) 1F Gain {dB)
14.000 30 0 “22.000 S0
14 04K 28 30 -24.000 T.000
14.000 26 30 -26.000 9.000
14.000 24 30 2B OO §1.000
14 000 22 30 -30.0K0) 13 0060
14.000 10 30 -32.00X) 15.000)
14.000 18 30 -34.000 17.000
14.000 1) 30 -36.000 19.000
14.000 14 30 -38.000 21.000
14.000 12 30 ~40.000 23.000
14.000 10 30 -42.000 25.000
14.000 08 30 -44.000 27.000
14.000 06 30 -46.000 29.000
14.000 04 30 -48,000 31.000
14 000 02 30 -50.000 33.000
14.000 0a 30 ~52.000 35.000
14.000 00 28 -54.000 37.000
14.000 00 25 -56.000 39.000
14.000 00 24 -58.000 41.000
14.000 00 22 -60.000 43.000
14.000 (1 4] 20 -62.000 45.000
14.000 00 1] -6 (K} 471X

Optimum [F attenuator senings for the 1420Mi1z band for 1.0% noise contiibution,

Available 1F Dynamic Range (dB) 1F Auenuation (dB) AGC Preattenuaton (dB) Min RF input to IF (dim) IF Gain {d13)
14.000 o a0 30 222000 5.000
14.000 1! 30 -24.000 7.000
14.000 26 30 26.000, §.000
14.000 24 g «28.000 11.000
14.000 22 30 -30.000 13.000
14.000 20 30 -32.000 15.000
14.000 18 30 -34.000 17.000
14.000 16 30 “36.000 19.000
14.000 14 30 -38.000 21.000
§4.0(0) 12 3o -40 100 23 000
14.000 14] 30 -42 (X} 25000
14.000 08 30 ~44.000 27000 |
14.000 05 30 -46.000 29.000
14.000 o4 10 18060 31.000
1400 02 30 -50.000) 33.000)
14.000 00 30 52000 3504
14.000 00 28 -54.000 37.000
14.000 o0 26 -56.000 39.000
14.000 00 24 58000 41,000
14.000 00 22 -60.000 43.000
14.000 00 20 -£2.000 45.000
14.000 00 18 -64.000 47,000
14.000 o0 16 -66.000 49.000
14000 00 14 -68.000 51.000
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Fig.4(a} Tabulation for the leMliz band.

inp K Equiv. Power (dBm) Power at P2 (dBm) Solar Aun, (dB) | Power al P4 (dBm) in 32M!Hz
BW=32MHz | BW=100MHz | BW=32MHz [ BW=100MHz Max. Min. Min. Manx.
580 96 91 -62 57 14 0 -56 42
107 -93 -88 .59 -54 14 0 -53 .39
10* -83 -78 49 -44 30 14 59 43
10° -13 -68 -39 34 . 44 14 -63 -33
108 -63 -58 -19 -24 44 30 -53 -3y
Fig.4(b) Tabulation for the 233Miiz band,
ing K Equiv. Pawer (dBin) Power at F2 {dBm) Solar Aun. (dB) | Power at P4 (dBm) in 32MHz
BW=32MHz | BW=100MHz | BW=32MHz | BW=100MHz Max. Min, Min. Max.
250 -100 -95 -63 -58 14 0 -59 45
107 -94 -89 -57 -52 30 0 -69 -39
10° -84 "-79 -47 .42 30 14 -59 43
10° -74 -69 -33 -32 44 14 -63 -33
, 10° -64 -59 -27 -22 44 30 -53 -39
Fig.4(c) Tabulation for the 3270 Hz band,
line K Equiv, Power (dBim) Power at P2 (dBm) Solar Aun. (dB) | Power at P4 (dBm) in 32MHz
BW=32Mllz | BW=100Miz | BW=32Milz | BW=100MHz Max. Min. Min, Max.
100 -103 -98 -66 -61 14 0 -64 -50
10° -93 . -BB -56 -51 30 0 270 A0
10° -83 78 -46 -41 30 14 -60) -44
10° -73 68 -36 -31 44 30 -64 -50
10° -63 -58 -26 -21 44 30 -54 -40
Fig.4(d) Tabulation for the 610MHz band.
Iinp K Equiv. Power (dBm) Power at P2 (dBm) Solar Aun. (dB) | Power at P4 (dBm) in 32MHz
BW=32M1lz | BW=100MLlIz, Bw=32MHz | BW=100MHz Max. Min. Min. Muax,
100 -103 98 -68 -63 0 0 .57 -57
10? -93 -88 -58 -53 14 0 -61 47
10° -83 .78 -48 -43 30 0 67 . -37
108 -73 -68 -38 -33 30 14 .57 Al
Fig.4(e) Tabulation for the 1420MHz band.
Tip K Equiv. Power (dBm) Power at P2 (dBm) Solar Aun.(dB) | Power at P4 (dBm) in 32MI11z
BW=32MHz | BW=100MHz | BW=32MHz | BW=100MHz | Max. | Min. Min. Max.
100 -103 98 -63 -S8 ‘ 0 0 -65° -65
10? -93 -88 -53 -48 0 0 -55 -55
10* -83 -78 -43 -38 14 0 -59 45
10° -73 -68 -33 28 30 0 -65 -35
108 -63 -58 .23 -18 30 0 -55 -25

Note: Points P2 and P4 are as marked in Fig 3,
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{A meeling  was held  to resalve the issue of Fowsr Levels ol the
interface, on 10/02/1994, The lollowing ., were presenl: ) -
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A rough  skelch of Lhe componenls presenl ol the Inlérfoce is Qiven
below. Tha RF Powar levels presenl ol various points ore indicoled

In the disgram. The oulpul of the 5 woy combiner is  lha oulput of
the Remoie Receiver Rack which i3 fted lo lhe ODpticol Rock. Currenlly
the power level at (his point |s adjusted lo —¥4dBm/iF chonnel. Thisg
warks  oul ol be —20d8m at lhe loser diods inpul which is less {han
lhe stipuloted value of —14d8m.
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Wilh the currenl aperaling  levels, [he fingl oulpul amplitier of

the AGC in  the F syslem is operoling al o level of ~3dBm, which
corresponds  lo on IMD  perfarmanca of —48dBc. H MDD performance i
is nal lo be socrificed, then lhe dalicil ol power ol the loser Ly
diode connal be made up b shifling the oulpul level of the AGE by !
6dB. It was lherefaie decided o add an BB modular ampllier MSA0520
of AVANTEK moake (whose compression peint is sulliciently high), ond
reduce lhe IF 'gain and the ACC operoling level by 2d8. This gives :
the required operalling levels o3 shown balowdy .
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