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C41 (First IF Conversion)

After the assembiy of the PIU is complete, Ui »ievks have o be carried out in the sequence
as indicated in the form dtled, "Test Report .o - ek Sheet for PIU code C-417.

This test will require the following apparatus.

o Marconi 2031 signal generator at GPIB address 19.
e Marconi 2041 signal generator at GPIB address 20.

o HP 85084 vector volimeter at GFPIB address 12.

e RG 223 RF cable Type-N male 10 Type-N male {Two numbers).
" o RG 223 RF cable TNC male to Type-N male.
o ABR power supply, with standard 5 pin male copnector.

e PC with PCL748 GPIB card, and interconneciing HPIB cables.
e Digital Multimerer

First note down the running serial number oi tho PHU at the appropriate space pro. ed on the
form and check the box. Next, the DC wiring. RF Cabling & Connectors an; Mounting
Screws have to be visually inspected and if found proper, the appropriate boxes have (o be
checked on the form. Any anomaly observed at this stage has to be rectitizd. before
proceeding with the other functional tests.

Next, the PTU has to be powered on from & randard ABR power supply thro.h a 5 pin
_ connector wirec for the purpose. Using a DMXL aeusure the DC voltages appe. ng on the
front panel banana sockets, and note down the vaiucs on the form in the space prowided. Now
select 16dB, 8dB, 4dB and 2dB attenuation one by nne and note that the corresponding LED
lights up. Now repeat this for each of the three bandwidth settings. Next, select 16dB
attenuation and 16MHz bandwidth and measure (e vollages appearing on the banana sockets
corresponding to these selections using @ DMM  Note down these readings at the appropriate
places on the form.

Now note down the serial number of the individual units used in the PIU in the space
provided on the form for this purpose. '

Connect the experimental setup as shown in Figure 1. Set the LO frequency to
395MHz@+12dBm and RF to0 325MHz wt -33dBm. Set the pandwidth to i6MHz and
attenuation to UdB, Now with the choese 3dB. 5. 8dB and 16dB auenuations e after the
other, and ensure that the relative changes in power levels are as expected. Aftes this restore
the settings to 16MHz bandwidth and 16dB attenuation.

Now boot the PC and ensure that the program "GWBASIC.EXE" is located ii: the current
directory or the PATH variable points to the iovation of this program. Additic 1:lly, ensure
that the program "C41 TEST.BAS" is located in rhe current directory. Now type JWBASIC

C41_TEST" at the DOS prompt, and follow instructions given by the program. The
system will acquire and save test data for the PiL7 under test in a file.

To get a plot of the data, follow the following steps. Ensure that the following files are
present in the working directory: oreadiexzcutable), bwo.hardcopy, pw 16.hardcopy,
bw32.hardcopy({setup files), mk__hardcopy(sheli scripty and plotld3(executable). First ftp the
fle to UNIX, and remove the text comment tnew in the file. Now type "oread <filename>" at
the prompt. Now say "mk_hardcopy” at the oinpt. This will create three postscript files
bwé.ps, bw16.ps and bw32.ps which have the plots for all the various GMRT bands, for all
the three bandwidths. The plots should resembic the fest plots 1.2 and 3. ‘



Test Report cum Check Sheet for PIU code C-41
Fill in the required information & check the proper boxes after the corresponding check has been executed.

0O Unit Code & Serial Number; C41/

(J DC Wiring

O RF Cabling & Connectors

O Mounting Screws

0O DC Power Supply Test (Note down the voltages on the front panel)
oIMIX, +12B

«IMIX, +12A

*3SAWST0, +12B

sSAWST0, +12A

[2 Control Circuitry Test (Note down the vollages on the rrani pane)

oIF ATTENUATION: 16dB 8dB 4dB ~ 2dB

o[F BANDWIDTH: 32MHz 16MHz 6MHz
0O Note down below, the Unit codes and serial nuwiibers of coits moumcd mmside & tick if 1nd1v1dual

characterisation plot is available for the unit.

«IMIX,C61/
oPRATR,C62/
#100LPF,C63/
«SAWST70,C64/
oIFLED1,C75A/

O Performance Checks (Tick the item if test completed satisfuctorily)
e Flatness over the band, Enter filename having the test data:

o IMD performance (Attach additional sheets if required)
» Final Perfromance plots taken. (Attach the »im\ to this form)

Check carried out by:
Dated:
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C42 (130 Conversion)

After the assembly of the PIU is complete. - shecks have to be carried out in the sequence
as indicated in the form titled, "Test Repor: v . ¢ ieck Sheet for PIU code C-427,

This test will require the following apparatus.

e Marconi 2031 signal generator at GPIB address 20.

e Marconi 2041 signal generator, of LO(R) svstem delivering 200MHz@+12dBm.
o HP 85084 vector volmeter at GPIB address 12

o RG 223 RF cable TNC male to Type-N nale (Tiree nUmpers).

» ABR power supply, with standard 5 pin made connector.

o PC with PCL748 GPIB card, and interconnceting HPIB cables.

e Digital Multimeter

First note down the running senal number of the PIU ut the appropriate space provided on the
form and check the box. Next, the DC wiring, RF Cabling & Connectors and Mounting
Screws have to be visually inspected and if found proper, the appropriate boxes have to be
checked on the form. Any anomaly observed at this stage has to be rectified. before

proceeding with the other functional tests.

Next, the PIU has o be powered on froal . «andard ABR power supply through a 5 pin
connector wired for the purpose. Using a4 DivIM, measure the DC voltages appearing on the
front panel banana sockets, and note down the vilues on the form in the space provided. Now
select 16dB, 8dB, 4dB and 2dB preatienuilion one Dy one and note that the coresponding
LED lights up. Now repeat this for AGC ON/OFF settings. Next, select 16dB atienuation and
AGC OFF and measure the voltages appearing on the banana sockets corresponding to this
selection using a DMM. Note down these readings at the appropriate places on the form.

Now note down the serial number of the Ldividual units used in the PIU 1 the space
provided on the form for this purpose.

Connect the experimental setup as ¢hown in Figure 1. Set the LO frequency to
200MHz@+12dBm and RF to 7JO0MHz at -50dBm. Now select- 2dB, 4dB, 8B and 16dB

attenuations one after the other, and ensure tht the relative changes in power levels are as_

expéected. After this restore the settings to 16dB auenuation. -

Now boot the PC and ensure that the program "GWBASIC.EXE" is located in the current
directory or the PATH variable points to the location of this program. Additionally, ensure
that the program "IIC_TEST.BAX" is located in the current directory. Now type "GWBASIC
IIC_TEST" at the DOS prompt, and follow the instructions given by the program. The system
will acquire and save test data for the PIL wier st na file.

The file will contain frequency VErsus COVersion gain data points and a plot car be obtained
using standard pgplot program on UNIX or anv other convenient way and should resemble
Plot 1. '



Test Report cum Check Sheet for PLU code C-42
Fill in the required information & check the proper hose: ailer the corresponding check has been executed.

0 Unit Code & Serial Number: C42/

O DC Wiring

(0 RF Cabling & Connectors

0 Mountng Screws

O DC Power Supply Test (Note down the vollages on qw' [ru penel)

«IIMIX, +12B
«IIMIX, +12A
o]FSAW, +12B-
o]FSAW, +12A
*»AGC, +12B
¢AGC, +12A
#AGC, -12B
«AGC, -12A
«AGC, +10B

s AGC, +5A

O Control Circuitry Test (Note down the voltages on i - nanell

eAGC PREATTENUATION: 16dB 8dis 4dB 2dB
*AGC OFF

[1 Note down below, the Unit codes and seriai numbers ol units mounted inside & tick if individual
characterization plot is available for the unit

o[ IMIX,C65/

o130MHz SAW Filter,C66/
»150LPF,C68/

#AGC Preattenuator cum Voltage Controlled Amplifier, C71A/
sAGC Controiler,C71B/
o[FLED2,C75B/

B

0O Performance Checks (Tick the item if test completed sciisfuctorily) -

e Flatness over the band, Enter filename having the test dat:

o IMD performanee {Autach additional sheets i regiired)
e Final Performance plots taken. {Atach the piots w this form)

" Check carried out by:
Dated:
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1

C43 (175 Conversion)

After the assembly of the PIU is complete, the checks have to be carried out in the sequence
as indicated in the form titled, "Test Report cum Check Sheet for PTU code C-43".

This test will require the following apparatus:

o Marconi 2031 signal generator at GPIB uddress 20

o Marconi 2041 signal generator, or LO(R} system delivering [OSMHz@+12dBm.

o HP 8508A vector volimeter at GPIB address 2.

e RG 223 RF cable TNC male to Type-N male (Three numbers).

o ABR power supply, with siandard 5 pin male connecior,

e PC with PCL748 GPIB card, and interconnening JPIB cables.

L Muleerer

First note down the running serial number of the PIU at the appropriate space provided on the
form and check the box. Next, the DC wiring, RF Cabling & Connectors and Mounting
Screws have to be visually inspected and if found proper, the appropriate boxes have to be
checked on the form. Any anomaly observed af this stage has to be rectified. before
proceeding with the other functional tests.

Next, the PIU has to be powered on from a siancard ABR power supply through a 5 pin
connector wired for the purpose. Using a DMM. measure the DC voltages appearing on the
front panel banana sockets, and note down the values on the form in the space provided. Now
select 16dB, 8dB, 4dB and 2dB preattenuilion. one by one and note that the corresponding
LED lights up. Now repeat this for AGC Obvivar seitings. Next, select 16dB attcauation and
AGC OFF and measure the voltages appearing on the banana sockets corresponding to this
selection using a DMM. Note down these readings at the appropriate places on the form.

Now note. down the serial qumber of the individual units used in the PIU in the space
provided on the form for this purpose.

Connect the experimental setup a5 shown in Figure 1. Set the LO frequency 1O
105MHZ@+12dBm_§m_(_i_ RE to 70MHz at -30dBun Now select 2dB, 4dB, 3dB and 16dB
attenuations one after’ e other, and ensure that the relative .changes In power levels are as
expected. After this restore the settings to 16dB attenuation. ’

Now boot the PC and ensure that the program "CWBASIC.EXE" is located in the current
directory or the PATH variable points to the location of this program. Additonally, ensure
that the program "[IC_TEST.BAS” is located in the current directory. Now type "GWBASIC
IIC_TEST" at the DOS prompt, and follow the instructions given by the program. The system
will acquire and save test data for the PTU under test in a file.

The file will contain frequency Vversus conversion gain dita points and a plot can be obtained
using standard pgplot program on UNIX of w1y ofher convenient way and should resemble
Plot 1.



, Test Report cum Check Sheet for PIU code C-43
Fill in the required information & check the proper inoic. after the corresponding check has been executed.

O Unit Code & Serial Number: C43/

O DC Wiring

O RF Cabling & Connectors

O Mounting Screws

0 DC Power Supply Test (Note down the voltages on the frant punel)

«IMIX, +12B
oIIMIX, +12A
oIFSAW, +12B
oIFSAW, +12A
¢AGC, +12B
sAGC, +12A
¢AGC, -12B
sAGC, -12A
sAGC, +10B

e AGC, +5A

T Control Circuitry Test (Note down the voltages on iiic [t pasel

e AGC PREATTENUATION: 16dB ' SdB 4dB . 248
«AGC OFF

[1 Note down below, the Unit codes and serial numbers of units mounted inside & tick if individual
characterization plot is available for the unit

o[ IMIX,CB5/

*175MHz SAW Fiiter,C67/
200LPF,CH%/

s AGC Preattenuator cum Voltage Controlled Amplifier. U714/
«AGC Conuroller,C71B/
~ o[FLED2,CISBL.

- .

[0 Performance Checks (1ick the item if test completed rausfaciorily}

« Flamess over the band, Enter filename having the test data:

o IMD performance (Attach additional shecis if required)
» Final Performance plots taken. (Attach the plows to this form)

Check carried out by: -
Dated: .
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C45 (Control)

After the assembly of the PIU is complete, the checks have 0 be carried out in the sequence
as indicated in the form titled, "Test Report cum Check Sheet for PIU code C-45".

This test will require the following apparatus:

o PC with PCL203 Jighui 10 card.
e +12V and +35V L power supply.
e Digital multimeier.

First note down the running serial number of the PIU at the appropriate space provided on the
form and check the box. Next, the DC wiring & Connectors and Mounting Screws have to be
visually inspected and if found proper, the appropriate boxes have to be checked on the form.
Any anomaly observed at this stage has to be rectified. hefore proceeding with the other

" functional tests.

Next, the PIU has 10 be powered on from @ ciandard ABR power supply through a 5 pin
connector wired for the purpose. Using a DMM, measure the DC voltages appearing on the
front panel banana sockets, and note down the values on the form in the space provided.

The experimental setup should be as shown in Figure 1. Boot the PC and make sure that the
file IFCTL_R1.BAS is present in your current working directory. Additionally, your PATH
variable should point to the location of GWBASIC.EXE (or optionally GWBASIC.EXE
should be located in your current working directory.). Before proceeding, make sure that the
data connections from the PCL203 card to the curd under test, are connected exactly as
specified in Figure 1. The connections are i i L0 ONS, though both connectors are 20pin
FRC, and the test will be meaningless if these connections are incorrect. Also any mistake in
making connections is tiable to damage the PCL203 and/or the interface card under test.

Now run the program IFCTL_R1.BAS by typing "gwbasic iftcl r1" at the DOS prompt. The
program will start 1o reset the MCM-IF control interface card which is under test and various
LEDs on the card will blink repeatedly. Wuit till the reset is over, and then follow the
instructions given by the program 10 g0 through the entire test. You will be required to note if
the particular LED, as mtimated by the program blnks, and check the voltage Jevels as
required by the program at various IC and connector locations.



~“est Report cam Check Sheet for PIU code C-44
Fill in the required information & check the proper boxes afier the rorresponding check has been executed.

0 Unit Code & Serial Number: Ca4/

0O DC Winng

O Mounting Screws

O DC Power Supply Tes: {Note down the voliages on i is. sl

o+15

o+17

e-17

e-15

o+12

o+12, MCM
+-12, MCM
e-12

o+5, MCM

OO0 Note down below, the Unit codes and serial numbers of units mounted inside & tick if individual
 characterization plot is available for the unit

o[FCTL,C72/ .
I[FDSPL.C76/
#]FLED3,C75C/
«PSSUP,CT4A/
»PSSUP,C74B/

00 Alignment Procedure carried out (Tick the item if aligmrenl completed satisfactorily)

Check carried out by:
Dated:
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Test Report cum Check Sihieet for PIU code C-45
Fill in the required informution & check the proper b s ufter the corresponding check has been executed,

0 Unit Code & Serial Number: C45/
O DC Wiring

O Cabling & Connectors

O Mounting Screws

O DC Power Supply Test: (Note down the voltages on the front panel)
]FCTL, +17

o[FCTL, +12

oIFCTL, -17

«IFCTL, -12

+IFCTL, +10

.IFCTI.., +5

O Control Circuitry Test :

Run the program "IFCTL_RI.BAS" uﬁer puliing togciw: dhie tesi setup and follow the insiructions. All voltages
should be as intimated by “the program. Note down any Jiscrepancics below:

Check the appropriate box below:

[ Test completed satisfactorily 0 Test fwifed

{1 Noie down below, the Unit codes and serial numbers o1 units mounied inside:

«PSSUP,CT4A/ )
oIFLED3,C75Dy/

@IFCTL,CT2/~ 5~ . _ o

Check carried out by:
Dated:



Integrated System Testing of either/both chanuels.
Once the system has been integrated together, this test will require the following apparatus:

® Marconi 2031 signal generator at GPIB address 19

o Marconi 2041 signal generator at GPIB address 20).

o LO(R) system connected as required to the [F(R) svstem under test.

o HP 85084 vector voltmeter at GPIB address 2.

e R(G 223 RF cable Type-N male to Type-N male.

o RG 223 RF cable TNC male to Type-N male.

® ABR power supply, connected as required to the [F(R) system under test.
e PC with PCL748 GPIB card, and interconneciing HPIB cables.

e Digital Multimeter

Connect the experimental setup as shown in Figure 1. Now boot the PC and ensure that the
program "GWBASIC.EXE" and "MCMPRN.EXE" are located in the current directory or the
PATH wvariable points to the location of this program. Also ensure that the files
"IF_INT.BAS" and "DFLT.DAT" are prescnt .u the current working directory. Run -the
program MCMPRN and use it to set the [F(R) system o a default state of 16dB IF
attenuation, 10dB AGC Preattenuation, AGC OFF and 16MHz banswidth on both the
channels by using the file "DFLT.DAT" as the runfile. Now say "GWBASIC If_INT" at the
DOS prompt, and follow the instructions given by the program. The system will acquire and
save test data for the PIU under test in a file. The same procedure is to be repeated for the
other polarisation channel.

To get a plot of the data, follow the following steps. Ensure that the following files are
present in the working directory: oread(exccutable), bwbé.hardcopy, bwl6.hardcopy,
bw32.hardcopy(setup files), mk hardcopy(shell script) and plotld3(executable). First ftp the
file to UNIX, and remove the text comment lines in the file. Now type "oread <filename>" at
the prompt. Now say "mk hardcopy” at the prompt. This will create three postscript files
bw6.ps, bwl6.ps and bw32.ps which have the plots for all-the various GMRT bands, for all -
the three bandwidths. The plots should resemble the test plots attached 1 through 6.
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- Notes:

Table 1 (Readings with AGC turned ON)
Antenna C9, Channel 1

Default Settings: IF Attenuation=18dE, AGC Preattenuation=10dB, BW=16MHz.

Input CW | Cutput CW AGC Control Velage Detector Output
@327MHz | @130MHz | Count on Ch#4(front panel V) | Count on Ch#6(front panel mV)
dBm dBm
ST -19.5 200(2.95) 28(-205)
56 -18.7 205(2.96) 30(-233)
-55 -18 210(3.1) 32(-245)
-54t -18 214(3.22) 32(-246)
-533 -18 214(3.3) 33(-248)
-52 -18 216(3.37) 33(-249)
-51 -18 : 216(3.42) 33(-250)
=501 17.9 217(3.47) - 33(-251)
-49 -17.5 219(3.52) 33(-252)
-48 -17.9 220(3.56) 33(-253)
47 -17.9 220(3.59) 33(-254)
-46 -17.8 221(3.63) 33(-254)
45 -17.8 221(3.66) 34({-255)
-44 -17.8 223(3.693, 34(-256)
43 -17.7 _ 225(3.72) 34(-256)
42 -17.7 225(3.75) 34(-257)
41 -17.7 225(3.77) 34(-258)
-40 -17.7 225(3.8) 34{-259)
-39 -17.7 225(3.82) 34(-260)
-38 -17.7 226(3.85) 34(-260)
-37 177 227(3.87) 34(-261)
-36 -17.7 2273.9) 34(-262)
-35 -17.7 228(3.92) 34(-263)
34§ -17.7 228(3.94) 34(-263)
-33 -17.7 - 229(3.96) 34(-264)
-32 -17.7 230(3.98) 34(-265)
-31 170 7 T 231401 - T~ 34(-266)

1 AGC region begins.
$ AGC_UNDER gets unasserted.
§ AGC_OVER gets asserted.

AGCUNDER and AGC_OVER have been set conservatively. AGC_UNDER gets unasserted roughly 5dB after
AGC region begins, while AGC_OVER get asseried a few dB belore the usable AGC range ends. Hence, with
proper precautions, system may be used even with thesc signals assered.



Operating instructions {or ti.c new IF(R) system.
Kamuljec .. i

{ ce sl i PiUs o0 e system have beo e, und RE, LOS). J(R), Upucal
Lore and relemetry connections made, the Brsl sy o W resort 10 default auc..uation setlings
with AGC switched OFF (see Table 3.) and see if the towl power oulput Count 1s as listed
therein (corresponding to about -17dBm output). If it is more, then keep stepping up the IF
attenuator, two dB at a time, until the desired count is reached. If it.is less, then keep stepping
down the [F attenuator, two dB at a time, antil the desired count is reached. If the IF
atienuator reaches its limit (that is becomes Udi or 30dB), then go over lo the AGC
preattenuator and carry out the same procedurc. it power levels do not come anywhere near
the listed value, then check the RF, LO(S) and Lt signals and their interconnection to the

IF(R) system. This procedure is to be curs - our for both the channels. After this,
shservaticrs can be curdied out in AGC OFF - o It AGC is required to be ON. then after
Comuiut. s et onops, Tesort o deti il AGC swiched ON 0 Jables T &
2.) Once s b wocn done, counterchecs o Loy and AGC_HIGH wpts tur both
the channels are not asserted. If any of thu.ww sorials are asserted, then it means that the

“attenuation in the corresponding channel is o high {AGC_LOW) or 18 oo low
(AGC_HIGH). This would normally happen it the ubove procedure has not been carried out
properly, or if one or more of the inputs to the '1(R) systems has failed. (Check RF, LO(S)

and LO(R) signals if such a condition persis. w¢ it is ensured that both AGU LOW and
AGC HIGH: wiv s s iwd on it shie o onserve.§
Note: The monilor chanticts ¢ e s listed below:
Signal namc ) | Channel Number
AGC_UNDER (Ch. #1} ’ 0
AGC_OVER (Ch. #1) ! 2
AGC Control Voltage (Ch. 0. 3
Detector Qutput (Ch. =1 0 -
~ AGC_UNDER (Ch. 2, 8 |
. AGC_OVER (Ch. & ‘ 10 1
AGC Conlrol Volage <7 ') o 12 i

-

I

ii Detcctor Output it ‘
The signals AGC_UNDER, AGC_OVER arv "Ik logic. Asserted means 4 count of around

230, while unasseried means a count of around il on the corresponding chani 1,

§ At present, the AGC_UNDER and AC{ OVER have been set conservatively.

Therefore, system may be operated with cuaiivii even with these lines asserted. See the
footnotes on Table 1 aed 2 for more inforiuaiia this respect.



Table 3 (Readings with AGC turned OFF)

Antenna C9.
Default Settings Ch, #1: IF Attenuation=18dB, AGC Preatienuation=10dB, BwW=16MH>.
Default Settings Ch. #2: IF Atenuation=164B, AGC Preatienuation=10dB, BW=16MHz.

[Mnput CW | Output CW | Output CW ]
@327MHz | @ 130MHz(Channel 1) " @ 175MHz{Channel 2) ]
dBm | dBm | Counton Ché# 6(Det. Output in mV) [ dBm | Count on Ch# 6(Det. Output in mV) |
OFF | OFF | 3(-18) [ OFF | - 3(-22) j‘
57 | -19. | 25(-193) 7191 | 23(-180) [
56 | 18 | 27(-219) [-182 | 28(-205) |
55 | 17| 30(-247) | 17 ] 33(-233)
At | 159 | 35(-282) | -16.1 | 35(-266) ﬂ
53 | -149 | 40(-316) 152 | 40(-300) J
| -52 -14.1 | T 44(:353) | -i42 | 45(-338) |
-51 -13.1 | 49(-391) 132 | 50(-379) ]
50 | 121 | 55(-431) | 122 | 55(-422)
-49 11 | 62(-472) 1.2 | 59(-467)
M 48 99 | 65(-517) | -102 | 67(-517)
47| 91 | 72(-559) =N 72(-563)
46 | 8 | 78(-604) N 78(-612) |
-45 7| 82(-647) — 172 | 82(-661) |
44 -6.1 90(-691) T 02 ] 90(-711) |
-43 -54 94(-732) 53| 96(-762) ]
-42 -4.5 98(-773) [ 45 | 104(-818)
-41 -39 100(-803) | 39 | 110(-868)
-40% -3.2 104(-826) | 32 | 115(-913) %
[ -39 32 | 105(-844) 728 ] 120(-957)
3% | 21 ] 110(-890) |18 | 130(-1049) ﬂ
Notes:
+ Minimum input level to output desired power to the optical fibre. -

i Input corresponding o 1dB compression point of the [F(R) system.



Table 2 (Readings with AGC turned ON)
Antenna C9, Chunnel 2

Default Settings: IF Attenuation=16dB, AGC Preatenuation=10dB, BW=16MHz. -

Input CW | Output CW AGC Control Voltage Detector Output
@327TMHz @175MHz | Count on Ch#12(front panei V) | Count on Ch#14(front panel mV)
dBm dBm
|
-57 -19.5 211(3.24) 25(-212) J
-56 -184 11324y 31(-239) -
-55% -17.3 212(3.25) 34(-265)
-54 -17.3 213(3.3) 34(-272)
-533 -17.3 213(3.35) 34(-276)
-52 -17.3 214(3.4) 34(-276)
-51 -17.3 215(3.44) 34(-277)
-50% -17.3 216(3.48) 35(-278)
-49 - -17.3 217(3.51) 35(-279)
-48 -17.3 218(3.54) 35(-281)
47 -17.3 218(3.58) 36(-282)
-46 -17.3 219(3.6) 36(-283)
45 -17.3 220(3.63) ; 36(-284)
-44 -173 221(3.66) | 36(-285)
-43 . =173 222(3.68) 36(-287)
-42 -17.3 . 223(3.7H ' 38(-288)
41 -17.3 223(3.73) 38(-290)
-40 -173 224(3.76) 38(-291)
-39 -17.3 225(3.78) 38(-292)
-38 -17.3 225(3.8) 38(-294)
-37 -17.3 225(3.83) 38(-2935)
-36 -17.3 226(3.85) 38(-297)
-35 -173 226(3.87) 39(-299)
-34 -17.3 . 227(3.839) 39(-301)
-33§ -17.3 229(3.92) ‘ 39(-303)
-32 -17.3 229(3.94) 39(-304)
31 -171.3 ©230(3.96) - 40(-307) -0

Notes: :

t AGC region begins.

$ AGC_UNDER gets unasserted.
§ AGC_OVER gets asseried.

AGC_UNDER and AGC_OVER have beerr set conservalively, AGC_UNDER gets unasserted roughly 5dB after
AGC region begins, while AGC_OVER get asserted a fow dB before the usable AGC range ends. Hence, with
proper precautions, system may be used even with these signals assered.



e Monitor Card.

This card was added to facilitate setting up proper attenuation values in the IF(R) system, SO
that optimum quiescent power levels are maintained. Tt will also serve to wam the user when
the AGC input power jevel falls below a presel absolute minimum power level and AGC
becomes linear in operation due 10 this reason. It also generates a warning when AGC input
power level is higher than a preset absolute maximum level. The card also processes the
voltage provided DYy the AGC output total power detector. and gives an indication of the
output RF levels of the [F(R) channel.

(] Software Changes:

e The new runfiles are 0 be generated using the program “if r_settings” whose C-source code
is with me. It prompts for the settings required and generates a runfile based on the responses
of the user.

e The MCM address assigned for the new F(R) system is 9, ‘nstead of the usual 4. This has
been done to ward off the confusion whether & particular station has the older or the newer
version of the IF(R) system. All old version IF(R) systems shall have their MCM addresses as
4 while all the newer ones shall be assigned the address of §. Thus even if the runfile of the
older system is used for the newer system, it will not disturb the settings on the newer systetm
and vice-versa. Simultaneously, 8 MCM time out error thus generated will serve to warn the
user that something 1s wrong. This scheme will be retained for some time to come to avoid
mistakes and confusion. ' '



Upgrade manual for the IF(R) system. {Antenna number five onwards.)
' Kamaljeet Singh Saini :

The hardware as well as operational changes in the new systems over the previous systems
are listed here.

[J Hardware changes: The units which have undergone modification are: Programmable
Attenuator (henceforth referred to as the IF attenuator), Automatic Level Controller /
Automatic Gain Controller and the IF Control Card. Another Programmable Attennator,
similar in operation and characteristics to the IF attenuator has been included just before the
AGC stage. Henceforth, this attenuator shall be referred to as AGC Preattenuator. A new
monitor card facility has been added.

e Programmable Attenuator.

Unlike the older programmable attenuator, which had only 0dB, 4dB, 8dB and 12dB settings,
this unit has 0dB through 30dB settings in 2dB resolution steps. This gives more flexibility to
handle any variations in input power levels at different frequency bands.

o Automatic Level Controller / Automatic Gain Controller.

This unit is now built around the new HP device IVAQ5208, and not around the HP3188 pin
diodes as was done earlier. This has enabled to enhance the AGC dynamic range (0 a value in
excess of 20dB from the previous 7 or 8dB. The AGC unit now also incorporates a total
power detector to permit monitoring of power levels being output by the IF(R) system. This
can be used in conjunction with the IF attenuator and the AGC attenuator to set for the
optimum quiescent level for the AGC operation as explained later on in this note. Also the
new AGC unit is designed to attenuate frequencies above 200MHz unlike the old unit whose
passband was flat upto one GHz or so. (Highest frequency that will ever be needed to pass
through the AGC is the upper edge of the 1/5MHz polarisation, which is 191MHz when
using full 32MHz bandwidth.)

o AGC Preattenuator. ' - _ :

This unit is identical in function to the IF Attenuator and providés additional fixed attenuation
(programmable) of 0dB through 30dB in 2dB resolution steps. It further enhances the
flexibility of the signal chain as far as handling of different power levels is concerned.

e [F Control Card.

The number of contol lines required for the new system is much more than what was
necessary in the old system. The control card was therefore modified to meet this increased
requirement. The control architecture philosophy was totally changed to generate more control
signals from the MCM. Consequently, the bit-pattern required to effect the desired control* too
has changed. This means that old runfiles existing for the old system are not usable for the
new system. New runfiles can be created as derailed later. Using old runfiles to set up the
. new system will yield unexpected / undefined results.



A note on the optimum RF and [F(Remote) altenuator settings and caleulation of the
maximuim signal handling capability of the receiver system.

Rakesh Malik & Kamaljeet Singh Saini

This note presents the signal levels at the RF-1F 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, 5O that the optical noise contribution is within 1%. The
required signal power level was found to be -17dBm per 32MHz channel(See Fig. 1 & 5).

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

e IF output power levels shall be -17dBm / 32MHz channel.

e Noise contribution from the IF shall be within .0.5% or 1.0%. (Results tabulated separately
" for the two cases)

e For any given level of input RF, the selected atienuator settings should provide the
maxinium possible instantaneous dynamic range. -

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

Based on the numbers given in Fig.3 calculations were performed to obtain minimum and
maximum solar aitznuator setlings for various inpul signal levels to the RF prime focus
electronics. For a ,iven 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 150MHz, 233MHz, 327MHz, 610MHz
and the 1420MtHiz RF signal chains and the results are as tabulated in Fig.4 (a) lhgough (e)

Input temperatures gave been chosen (o range from 7y, for cold sky 1o Ty, when the power at
P2 is approximately 20dB below the 1 dB compression point.

= e . -



Fig.4(:v) Tabulation for the ISOMIIZ band.

Ting K Equiv. Power (dl_lilmﬁ Power at P2 (dBm}) Solar Aun. {dB) | Power at P4 {(dBm} in I2MiHz
BwW=32MHz | BW=100MHz BW=32MHz | BW=10UMHz Max, Min. Min. Max.
580 -96 91 -62 57 . 14 0 -56 47
10 93 88 .59 54 14 0 53 -39
10* -83 -78 -49 -dd 30 14 -59 43
10° -73 -68 -39 -34 44 14 -63 233
[i0F 63 .58 19 24 43 30 53 -39
- Fig.4(b) Tabulation lor the 233n1iiz band. .
Tinp K Equiv. Power (dBm) Power ai P2 (dBm} Solar Aln, (dB)Y | Power at P4 {dBm) in 32Milz
BW=32MHz BW=100Milz | BW=32MHz Bw=100MHz Max, Min, Min. Max,
250 -100 -05 63 -58 14 0 -39 45
107 94 -KU -57 .52 30 0 69 -39
T 84 79 -47 42 30 14 -59 -43
108 274 -69 ~23 E¥ 44 14 -63 -33
10° -64 -59 -27 -22 44 0 -53 -39
Fig.d{c) Tabulation for the 3270z band.
T, K Equiv. Power (dBm) Power at P2 (dBm) Solar Altn. (dB)Y | Power al P4 {dBm) in 32MHz
BW=32MHz | BW=100MHz Bw=32MHz | Bw=1U0MHz Max. Min. Min, Max.
160 -103 -98 -60 -61 14 0 -64 -50
10° 93 -88 .56 -51 30 0 270 40
19° -83 78 -46 -41 30 14 -60 44
10° 73 -68 -36 -31 44 30 -64 -50
10° -63 -58 .26 -21 44 30 -34 -40
Fig.d(d) Tabulation lor the 61onitiz band.
T K Equiv. Power (dBm) Power at P2 (dBa) Solar Atn, (UB) | Power at P4 (dBmn} in 32MHz
‘ BW=32MHz | Bw=100M1lz BW=312MHz { BW=100MHz Mazx. Min. Min, Max,
100 -103 -98 -68 63 0 4] -51 -57
10° 93 - -88 -58 -53 14 0 -61 47
10°* -83 -78 .48 -43 30 0 -67 -37
10° -73 -68 238 -33 30 14 -57 41
‘ Fig.4{e) ‘Fabutation for the 14200z bande = — . R
Ty K Equiv. Power (dBm) - Power at P2 (4Bm) Solar Alin.(dB) 1 Power at P4 (dBm) in 32MHHz |-
BW=32MHz | BW=100MHz | BW=32MHz BW=100MHz Max. Min. Min. . Max,
100 -103 -98 -63 -58 ’ 0 0 65 -65
10° -93 -88 -53 -48 0 0 -55 -55
10° -83 .78 -43 -38 14 0 -59 45
10° -73 -08 -33 -28 30 0 -65 -35
10° -63 -58 23 -18 30 0 -55 -25

Note: Points P2 and P4 are as marked in FigJ3.




Conclusions/Comments:

O Instantaneous Dynumié: range is limited 10 14dB. However for slowly varying signals,
dynamic range is 28dB with ALC-1 on.

O 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 trug, 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.

Ll According to Fig4 (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,



Link calculations for the Optical System.
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This corresponds to a power level of —37dBm in a.bandwidth of
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(A meeling was  held to resolve  the issue of Powsdr Levels ol the
interfoce, on 10/02/1994, The following were presenl: JERE

T.L.Venkalasubromani
« D.5.Sivargj
v+ K.5.Soini

[ ]

A rough skelch of the companenls present ot lhe Interface is given
below. The RF Power lavals present al various points ore indicoted
in the diagroam. The autput of tha 3 way combiner i lhe oulput of
lhe Remdle Receiver Qock which lg fed to the Opticnl Rack, Currenlly
lhe power lcvel al this point ls aodjusted lo —14dBm/IF channel, This
out ot be ~20dBm al the foser dicde inpul which is less than

warks
the stipulated volue of —14dBm.
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“Optimum 1F slenualor scitings uplo 610M11z band for 0.5% noise contribution.

Available 1P Dynamic Range (di3) I Atlenuation (41} AGC Preatienuation (di3) Min RF input 1o IF (di3m) 1FF Gain (dB)
14.000 30 30 .32.000 15.000
14.000 28 30 ' -34.000 17.000
14,000 26 3u ’ 236.000 19.000
14,000 24 3G -38.000 21.000
14.000 22 a0 -40.000 23.000
14.000 20 30 -42.00 25.000
14.000 18 30 -44.000 X7.000
14.000 16 30 -46.000 29.000
14.000 14 aa -48.000 31.00Q
14.000 12 30 -50.000 33.000
14.000 10 30 2.0 35.000
14.000 08 30 -54.000 37.000
14.000 06 30 -56.000 32.000
14.000 04 30 -58.000 ' 41.000
* 14.000 o0 30 S0000 43000
14.000 00 30 : -62.000 45.000
14.0000 0o 15, 654000 47.000
14,000 o) 6 -6, X A9 000

Opuimum I atienuator scilings uplo 610MI iz band for 1.0% noise contrbulion.

Available IF Dynamic Range (dB3) IF Augauation {40) AGC Pzeanenuation (48) Min RI input 1o IF (dBm) IF Gain (dB)
14.000 o 30 -32.000 ‘ 15.000
14.000 . . 28 10 34000 17.000
14.000 . 26 - 30 236,000 19.000
14.000 24 30 +38.000 21.000
14.000 22 10 40,000 23.000
14.000 20 10 42,000 25.000
14.000 18 30 -44.000 27.000
14.000 16 k]i] -46.008) 29.000
14.000 14 30 -48.000 31,000
14.000 i2 10 -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 ) -58.000 41.000
14.000 02 30 60.000 43.000
13000 -.. ) 30 -62.000 15.000

14000 0 28 . 64,000 47,000
14.000 B o0 . 26 - -66.000 49.000
14.000 ] - 24 -68.000 51.000
14.000 o 22 70,000 S3.000




Optim{:m IF auenuator seitings for the 1420M1iz band for 0.3% noise contribation.

Available [F Dynamic Range (dB3) I Aucnustion (dB3) AGC Preattcnuation (dB) Min RF input 1o IF (dBm) IF Gain (dB)
14.000 0 ic -22.000 5.000
144400 28 0 -24.000 7.000
14,000 26 10 -26.(X0 9.000
14.000 24 10 -28.0040 11.000
14,000 . 22 30 ] -30.00¢ 13.000
14.000 21 ' G -32.000 15.000
14.000 ~ 18 30 S34.000 17.000
14.000 16 30 -35.000 19.000
14.000 14 30 . S38.000 21.000
14.000 12 o -4(0.000 23.000
14.000 10 0 -42.000 25,40
14.000 08, 30 -44 000 27.000
14.000 06 30 -46.000 29.000
14 (KX} 04 an -48.000 31.000
14.000 0z 30 SS0LR0 ) 33.000
14.000 00 30 -52.000 35.000
14.000 00 28 -54.000 37.000
14.K £ 26 -56.000 39.000
14.000 00 24 58000 41,000
14.000 00 2 -60.000 43.000
14.000 00 0 62000 45.000
14.000 00 151 -64 000 47.000

Optimum [F auenualor sentings for the 1420Mtiz band for 1.0% noise coutribution,

Available IF Dynamic Range (di) IF Augnuation (d8) AGC Presstepnuation (dB) Min RF input 1o IF (dBmn} IF Gain (dB)
14.000 - o 30 ED) 222000 : 5.000
14.000 28 30 -24.000 7.000
14,000 26 10 -26.000 9.000
14.000 24 10 -28.000 11.000
14,000 22 30 -30.000 13.000
14.000 20 30 .32.000 15.000
14.000 18 30 234,000 17.000
14.000 16 kI7) -36.000 19.000
14,000 14 30 -38.000 21.000
14X} 12 30 -4(3.0K0) 23.000

14000 10 30 42,000 25.000
14.000 Q8 Tag - 44,000 - 27.000
14.000 i 06 30 46,000 29.000
14.000 04 30 -48.000 - 31000
14.000 02 30 50.000 33.000
14.000 00 30 52,000 35,000
14.000 oo 28 -54.000 37.000
14.000 o0 26 -56.000 39000
14.000 00 24 -58.000 41,000
14.000 00 22 -60.000 43.000
14.000 00 20 -62.000 45.000
14.000 o0 i8 H4.000 47.000
14.000 4.V 16 -66.00) 49,000
14.000 00 14 -68.(XX) $1.000

Fricusey 2%



