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1 Introduction :

As deseribed in the previous Technical Note:Kh/QF /2000 - 01, tests were carried oud 1o as-
certain the lollowing the facts:

(i). Frasibility of the simple “Fred Simulator”,

(ii]. Characterisadion of the 150 MIIz Front-ends using this simulaier,

Al hess: tosts were done at the quadripedd facility, employing all the 150 Mz, Tront ~pefs
and associated setrings.

2 Test Measurements :

The complete tests, which continually evolved during the course of testing are given here with
fizures illustrating test el ups and table of measurel data.

2.1 QHDC Testing :

! The 150 MHz QHDC, which is going tu be utilised as the Feed Simulaloc was comnected Lo
the Sig Gen. as shown i Fig.1.

- Since this QHDC has fnre  input ports 7y, Hy, V1 and Vo the RI7 inpue power van b
in a1y mme while the rest three ports are lerminated by a 50 - loal. There iz a fifth port
far Noise—injection. Outpul porta CHL and CHZ are counvecked to a Vector Voltmeler. LThe
following lable yives the measured powers al ool put parts:

It Power  CHL DPower  CHZ Power
-3 dBm -37.1 dABw | -36.0 dBm
_H‘.J'.:J'; a0.5"

The last line indicates the phase difference helween CHL CH2 and vice versa; ik the CH2 leads
CHL by 91.5°, A few other observalions arc .
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Fig.1 QHDC Testing.

a 1t is immaierial when the Moitse-port is terminated ar not
o There Is no diatinction betweer By orlly to connect the Sig.Gen,

2.2 Front -end Testing :

In the following pages, the residis are presented in chromological order. Inferences from the
tests and de-bugging measurements are also presenled to illustrale the usefulness of this

wimulator’. Procedural steps Tor the system ruammal, given in the last section (§5) are derived
from these measurcments,

'ig.2 shows the test set-up; the COHI- cable of the {Juadripod cutput cable is puowered by
the Jig.Gen at Hot Lab, while the 0I12  cable is connceted to the Spectriom Analvser, The
output ports of the *Feed Simulator’-QHDC arc connscted to the Hi and V1 —ports of the 150
MHz. I'ront end box, This is referred to as the “Un-swapped” condition in the Tabic-2.

[ CH1 of QHDC = H1 & CH2 of QHDC - ¥1 1. “Swapped” alate is -

{ CHI1 of QHDC =V1 & and so on v}

The Common box output is connected to the (THY cable of the Quadripod ouput, which
can be swilched between baoth the aitput ports of Com bex Power in CH2-Quadr.calle is
meagured by the Spectrum Analyser The 'Thhle-2 zives the result,
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Fig.2 150-MHz. Front-end Testing.

Table-2

FE box Serial No.:# 1032 ; Commonm box Serial Ne.:# 1072
FE k Com.bozx at Quadripod.

Input | Un swapped __Swa.l_';f_}ml.
Ll_:_‘nwe_{‘_ | CH1 | CH2 | CH1 | CII2
30 [ -412 [ 1283 | -50.3 | 411

-40 -0k -h22 | -B66 | -5L1.0
I =50 -60L8 | -62.1 | -66.8 | -61.1
| 60 | -70.7 | -72.2 | -76.5 | -7L2

The above table reveals the fact that
(i}, CIII-CHZ isolation is not seen.
(ii). the Swapped /Un-swapped states has problem; if both the CH1 and CH? pereers gel

swapped, while doing the abuve then all sub-systems arc funet inrdrg well. Henee, the problem

conld be either in the FE bex or Comtnen b,
To track-down the prublem to the particular unmit, a new sel of boxes were tested at the
Hal-Lab first: Measurement set-u)s iy the same as shown in Fig.2, cxcept for the Mol lonwinge

= Absence of the lengthy cables CTI1OH2 fram Lhe quadripod.

¢ Spectrum analyser replaced by a Veetor Voltmeter.
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Tabic.d shows the results.

Table-3
FE box Serial No.:# 132 ; Common bor Serial Wo.:# 107
FE & Com.boxes at Hot-Lab

| Input T FE-box ontput Clom, boe output |
| Power [CHIL | CH2 [CH1| CHZ |

) | -40.1 © -11.6 | 173 | -178
-—aﬂ 08 215 | -1t | 187
| 502 | -31.7 | -14d | -143

One can infer that the Common box #102 has heen problematic, from the above table:
'L bax enitpuls are as expected (isnlation seen between both chatels) yet similar isclation is
not seen 0 the Com.box outputs. Hence the Com.biox 102 was replaced by #1138 and tested et
at Hot-Lah. Table-1 gives the vesalts:

Table-4
FE box Sarial No.:# 132 ; Commeon box Serial Na.:# 113
FE & Com.boxes at Hot-Lahb

"Input FE-box ontpur “Com.box output
Power | CH1 | CH2 GH1| CH2

“ A% 108 [ 121 [ 188 | + 34

50| -A02 | w210 | 279 | -6
-60 | -6L0 | 323 | -7 | -159

Here the isclation is sesn between CHI and CH2: Morenwer it con be concluded thet if the
Feed simulator were connected to the one of the H- and V- ports feither B,V or Ha V)
of the FE & Com.boz wnils, for a perfectly-working unif und in Un- swapped condifion the CHI
power will be always less than CH2.

This also can be proved by network theory as illuslraled in AppendinA
To eemnplete the Lab.tests, measurements were done aftor awapping of H1 and ¥1 ports-
connecting cables. Results are furnished below in Table-5,

Table-5

FE box Serial Ne.:# 132 ; Comton box Serial No. :# 113
Eoth FE & Com.box at Het-Lab Common bor output powera alene are shown here.

_ Un-gwapped | Swapped
CHI | CH? | OHI | CH2
-ali -3 -50 | -51 | -2T6
40 | -189 | +32 1232188

Input
: Power




135,30

.:‘k\.__

rl'.l.\

Beverting back to the first stage, tests were done after installing the Common box 113
at the Quadripod:

Table-6

FE box Sarial Ho.:# 102 ; Common beox Serial No.:# 113
Both FE & Com.box at {uadripad

! Input. Un-swapped Swanprrl
Power | CHL | CH2 | CHI1 | CH2'
60 [-404 [ -153 182 | -38.7 |
-50 . -302 | -53 | -54 ' -28.9
0 202 |+ 38| 0 RD (188
-30 | <103 | +50)+51]-97
| -n0 | -5d | 280 [ -283 ] -5.2

The last line of the above Table-6 refers to a soliware swap done through the interface
computar ard Lhe code: momprnn.
It can be concluded that the FE box # 102 and Com.box # 113 are functionally okay on all
respecls. Bused on these measurements the procedures for cheeking the Feed anl Lhe Fronl-
¢nds could be formmnlated, which is given us a ‘System manual’ for the Feed simulator.{vide
S 55

3 Antenna Testing :

As a finad slep luwards the practical feasibility of this testing methad a trial run was done on
one of the central square anlenom,viz., C5. Using the Cherry-Picker the four dipoies cables
were removed first, and the I'eed simulator was connceted. 'The Sig.Gen was kepr al the
antenna shell and 50 m. long R(G-223 cable carried the RF to the CT-basket and connected
to the H, port of the sitnulator. Output powers were measured al anlennas base ab CH1
and CCH2 cables, afier dig-connecting them from the LO-rack. Tests proved the correct the
polarization status as well as the good health of the 150 MHsx FE system Table, 7 presents the
data:

Table-7

FE Testing at Antenna : C05
FE box Serial Neo.:# 132 ; Common hox Serial No.:# 121



Input .}ﬂ.,fi porta | H2, ¥2 ports
Power | CHL | CHZ | CHL | CHz2
300 -39.3 | -13.4 [ 422 [ 4155
S0 . -202 | 255 | 821 | -54
a0 |19 | es] o124 as
-30 — — 127 108

a0 | —  — [ -43]-307

The last bwo rows are for Cable (Simulator to FE box} swappe:l condition.
Since the solation scen as wall ag Lhe CHL power being low when compartd to CIT2, the FE
syslem s checked okay: the sensc of polarization in this amenna is sorrect ay per desirn, {under
un-swapped settings for the FE parameters, through MCM-05.)

4 Conclusion:

The Feed simulator can be effeclively ased to check the 150 Mz Tront-ends cither at Lab./
{Juadlripod / Antenna base. As pointed ont in the prev. sote (Kh/QF /2000 - 014, any faulty
feed can be klentilied by iuspection connectors (ar the focal region of the antenna) and sub-
sequent testing after removal and replacement. As deseribed above i the CHL and CH2 powers
rxhibif the desired padiern che swap-utatus for the chosen antenna is correct. Any deviant
pattern calls fov steps to restore it

oo —0—
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5 System Manual

Frocedures to check the Polarization swap status
for tha chosen antenna

=I

a.1

- Disconnest all the dipoles from the Front-end box.

- Counect the PO o control the FE settings. Make sure the Noise is OFF, Solar sTtenu-

ator OFF and RF is ON.

Connect the CHL & CH2 output ports of Lhe Feed simulator to H1 & V1 poris of the
FE L.

- Terminate the H2 & ¥2 porta (of the L) by 60 {} load.

- Feed simulator, L.e. the 150 MIIz OQHDCs input poris — Conneet the Sipnal Cencrator

to H) while all the remaining three {viz.Hy ¥, ¥ ) should he terminated.

Set 150 MHz as the frequeney and Power lovel of -60 to -40 dBn,

Monitor the power at the Common box outputa CH1,CH2,

Diapgnostics:

= If CHi-power is less than CHZ power by ~ 22 dB, then all systems are ckay and the CH1

is lefi~circular polarized.

One can set the suftware polarization swap hove and check it ton.

% If the resulia do not ocour, monitor the FF box outputs firsi; Connect the FE box to
the Speetrum analyser or VVM; Iere too the CHl-power should be less than CH2 by ~ 28

«tB. I this condition is satisfed then FI box is ukay and Com. bax s defective,

= Subsequently one can repeat the tests for the other paiv of input-ports of the FE hex

(wiz.

H"_I? Vz pnrts}.

= [F'no output power is seon check the RE settings at the PC: re 4lu the settings amd eheck
apeain.



+ If the prolilem persista, R box 00 needs replacement.

Dipoles can be spot checked by VVM aud dual-direetionu] COMPICT fo measure the refurn-

[ess 130 MIiz, which should be ks than -22 dB {or SWR < 1.2)
tested this way.

Bm==8—2 3—0

. All four dipoles could be
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6 Appendix: A

It can be proved by simple Network theory that the CH2 power of the FE output (Com.box)
will be greater than CHL . when the Feed simulator — QIIDC is connected at the input of FE
box as shown in Tig. L.

Iirst considering the QIIDC alone, as shown here i Fig AL if the inpul o ove of the port
s 27(0) , while other (Input) porl is lerminated, the outputa are :
G and G(n/2) respectively.

When these outputs of the QHDC are coupled to ihe 150 MHz. Front-cods, the following

power division ocours:

'The FE box of 150 MHz. contains first a pait of power—combiners; When one of the inpnuis
to these combiners is terminated, ag shown in Fig. A2 (since we ennnect the Fred simulator to
Hi, V) anrd H, Ve are terminated), the power lovels at the input ports of the QHDC ingide
the FE boz are:

G0y sl C{wf2) respeciively.

Assuming unity gains throughout the FE~chain of amplifiers the QHDC dngide the FE oz

will Furthier aplit Lhis inpuil powers and 8o the CH1 and CH2 signal will be:
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~ Henee, fur the canfiguration shown in Fig A2 (as well s Fig.1}. rhe CHL powsr will be less
than CH2 power.
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