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1. GMRT ANALOG BACKEND SYSTEM
1.1 Introduction

The Backend Receiver of GMRT is being upgraded as part of the eleventh
plan jobs. These modifications being implemented in the analog and digital
backend receivers will improve the overall specifications of the Backend
receiver. The major upgrade in specifications related to the analog section
include complete processing of the RF signals at the Central station,
seamless frequency coverage uptol600 Mhz and an instantaneous
bandwidth of 400 Mhz (max). The main function of the analog backend
receiver is conversion of the signal at RF frequencies received from antennas
through the optical fiber cables to Baseband frequencies in the range 0 to
400 MHz for digitization in high speed ADCs



1.2 Requirement of system

Input Frequency : 30 - 1600 Mhz
Input Power : -24 dBm

Max Bandwidth : 400 Mhz
Headroom : 27 db

Output power : -12 dBm

Noise Contribution to Front End < 0.01 K
Filter Bank - 7 Filter selection

3 BB converted signal

Power detector at input and output
Noise +CW cal signal at input

Noise (var corr ) cal at ADC input

GMRT ANALOG BACKEND SYSTEM
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1.3 Basic Block Diagram of System:

B SF1FCTARLE
DIRECT PATH

TO DIGITAL BACEE

(~124Fim)

LD SEEHAL

FROM GPS

1.4 Description

The main function of the analog backend section of GMRT receiver is to down
convert the RF signals received from the antennas and process them so that
the digitization and further digital processing is done conveniently. The basic
block schematic is as shown in the figure.

The incoming RF signal is passed through a variable gain circuit whose gain
can be adjusted in steps of 0.5 db so that any variation in signal levels
between antennas can be corrected at this stage and the ADC will receive
same power levels. The RF signals are then passed through a RF filter bank
which will have same filter as the one used immediately after the feed being
used. This filter is used to improve the out of band rejection and provide a
clean signal to the later stages. Since the ADC is operating at 800 MHz
sampling rate, we need to down convert all signals above 400 MHz to a
lower frequency. So the frequency conversion stage is provided with a
bypass stage so that whenever the observation frequency is lower than 400
Mhz, one can use the bypass path and the RF signal will be directly given to
the ADC circuits. For Rf bands above 400 MHz a suitable LO signal is to be
used to down convert the signal to 0 to 400 MHz range. The mixer unit is



GMRT ANALOG BACKEND SYSTEM -

followed by a 400 Mhz low pass section to attenuate the high frequency
signals due to LO/RF leakage. The baseband signals thus generated are
provided as two outputs, one directly as a 400 MHz signal (spare output)
and the main output with a baseband filter bank which provides a facility for
100, 200, 400 MHz filter selection based on observation requirements. The
power levels are adjusted for the ADC linear range.

The Local oscillator for the mixer is generated from a 10 Mhz reference
signal provided by the GPS disciplined Rubidium oscillator which is the T&F
standard used at the observatory. There are two ways in which the LO signal
is generated. A common Signal generator which covers the full frequency
range is locked to this 10 Mhz reference. The output of this unit is amplified
and distributed to down conversion units for all 30 antennas. This provides a
facility for setting a common LO for all antennas, but provides facility to vary
the set LO frequency in steps of 1 Hz. A second LO generation scheme uses
individual Lo signals generated in the range 600 to 1700 Mhz in 0.5 Mhz
steps. Here individual antennas can be set to different Lo frequencies as per
requirement.

The system also provides complete control & monitor of the parameters and
health of the system through online and also facilities to monitor the signal
levels at various stages in the receiver. A facility also exists to inject a noise
or CW to the circuits to check the gain and other system parameter without
removing the units from the rack.
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1.5 Circuit cascaded analysis of System

@100 MHz RF @1000 MHz RF | @1500 MHz RF

Input Power -24 dBm -24 dBm -24 dBm
Output Power -12.62 dBm -12.75 dBm -12.93 dBm
Power Gain 11.38 dB 11.25 dB 11.07 dB
Noise Figure 19.1 dB 19.91 dB 20.31 dB
Output P1 dB 14.9 dBm 14.9 dBm 14.9 dBm
Output IP3 27.09 dBm 29.6 dBm 30.06 dBm
CDR 72.29 dB 71.56 dB 71.36 dB
SFDR 56.32 dB 57.53 dB 57.69 dB
HeadRoom 27.52 dB 27.65 dB 27.83 dB

O/p Noise Density

-143.41dBm/Hz

-142.71dBm/Hz

-142.49dBm/Hz

Noise Temp @FE in

0.0096 K

0.0116 K

0.0127 K

Power Consumption

2.45 Watts

2.45 Watts

2.45 Watts
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1.6 Detail Block Diagram of System
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1.7 Input Spectrum of Analog Backend system

Spectrum | IE%:' l
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1.8 Output Spectrum of Analog Backend system
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1.9 Photograph of Analog Backend System Rack
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GAB System Rack — Rear Side
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1.10 Details of Analog Backend System Rack

[ CAB SUBRACK FROM REAR srgr

RFIN
. DIGITAL NOISE cwim —
ANALOGL NOISE DIGITAL NOISE
el REF IN ANALOGL NOISE
BB OUT BB OUT
_EBBOUT ETH 3BOUT
o o0 |—_—| (U ] [T U]
clo ||~ & ~ e & cle | e &
| o o | o o
SP OUT T S~o 5@30 SP OUT
0 N N CONTROL-MONITOR
U

DC POWER

.

PFIUO3 FIUD1 PIU02 PIUOS PIUD4 PIUO3 FIU01 PIUD2

f O
]

FIU0L - GABO1/ ANALOG RECIVER
PIUO02 : GABO/ RF FILTER BANK

FIU03 - GABO3/ BB FILTER

PIU04 : GABO4/ LO SYSTHESIZER
FIU0S - GABOS / CONTROL & MONITOR

Subrack —system PIU Placement
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cthernet cables

External connector panel.

power board

Ethernet switch

S e

A S

subrack 1

dec wiring

subrack 2

subrack 3

subrack 4

subrack 5

fan tray

Rack Rear Side

RF Input & Cutput cables

Rack Details
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GMRT ANALOG SYSTEM EXPLANATION

/ SUB RACK (1) =FROM FRONT 4
/Example Al2 \ |

Z
[L‘;‘ ‘ NN ER L

Rk || suBRack || Chamel || P

Indictes Indicates | | 0-Common || -Analog_fx .
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B 1o CH2 ~BBAITER | | . S/
C 2 -5t | | N
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! RACK FROM FRONT IN RX-ROOM i

RACK <A RALK B RALK < C RACK-D RALCK<E RAD < F RAD -G RACK-H

St rack 1 Subrack 1 Subrack 1

Subrack 2 Subrad Subrack2
Subrack 3 Subrack 3 Sl rack 3 Subrack 3

Subsrack 1 Subrack 1

,—_

[ —
[

L

Subrackl [ Sl rack [ Sub ek ]

___,_‘,_
=
=3
B
=
-

N S U— — .
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Subrack3 Subrack 3 Subrack3 Subrack 3
Subrack4 Sub rack 4 Sub rack 4 Subrack 4 | Sub rack 4 Subrack 4 Subraci 4 Subracd
Subrack s ] Sub rack 5 [ Sub rack 5 Subrack 5 [ Sub rack 5 Sarack Subrack ] Subrcks

GAB System Rack details in Receiver room
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2 ANALOG RECIVER PIU

2.1 Block diagram of Analog Receiver PIU

CONTROL DIGITAL NOISE IN

QUTI (ADC)
RFIN -
—_—
-~
B — e
ANALOG NOISE OUT2(BB FILTER

2.2 DESCRIPTION

The incoming RF signal is passed through a variable gain circuit whose gain
can be adjusted in steps of 0.5 db so that any variation in signal levels
between antennas can be corrected at this stage. Since the ADC is operating
at 800 MHz sampling rate, we need to down convert all signals above 400
MHz to a lower frequency. So the frequency conversion stage is provided
with a bypass stage so that whenever the observation frequency is lower
than 400 Mhz, one can use the bypass path and the RF signal will be directly
given to the ADC circuits. For Rf bands above 400 MHz a suitable LO signal is
to be used to down convert the signal to 0 to 400 MHz range. The mixer unit
is followed by a 400 Mhz low pass section to attenuate the high frequency
signals due to LO/RF leakage. Buffer is used for drive the signal through RF
Cable upto ADC input.
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2.3 PHOTOGRAPH OF ANALOG RECEIVER PIU

MRT

e e e e e i g
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2.4 Bill material of Analog Receiver PIU

Item Description Qty/Unit
01 | 10T PIU (495 mm depth) 1
02 | Assembled Unit GAB/VGA_xxx 1
03 | Assembled Unit GAB/CNV_xxx 1
04 | Assembled Unit GAB/BUF_xxx 1
05 | Assembled Unit GAB/PWR_xxx 1
06 | RF connector- SMA cable plug for Sucoform cable, ( Huber- 12

Suhner make ) 11_SMA-50-3-39/111_Y
07 | RF connector- SMA Straight Bulkhead Sucoform cable, ( 10

Huber-Suhner make ) 24_SMA-50-3-15/111_NE
08 | ‘D’ Type Connector, 15 Pin (FeMale) Front panel for Monitor 1
09 | ‘D’ Type Connector, 15 Pin (Male) Rear Panel for Control 1
10 | ‘D’ Type Connector, 15 Pin (FeMale) Rear panel for Monitor 1
11 | ‘D’ Type Connector, 15 Pin (Male) For VGA Unit 1
12 | ‘D’ Type Connector, 9 Pin (Male) For CNV & BUF Unit 2
13 | DC power Connector 5 Pin (female) 1
14 | 5mm LED Holder 4
15 | 5 mm Round LED 4
16 | Screw M2.5 x 6mm for Unit mounting 12
17 | Screw M2.5 x 12 mm for power PCB Mounting 8
18 | Spacers SMM 4
19 | Hex. Screws for ‘D’ Conn. Mounting M2.5 x 6mm with Nut 6
20 | Sucoform Cable 3.5Mtr
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2.5 Front & Rear Plate Details of Analog Receiver PIU

Vv

THE

COrE0L Q- LEOL—IHIWD —iON DNWNEQ |

DRAWENG AND OEJIGM IS THE PROPERTY OF GUNT METERMMWE RA0ID TELEGCDPE
HUST hOT BE DOAED OF LEMT WITHOUT THEIR PERMSSION 1N WRTING

14

B5

75

A L
B %ﬁ?-
] e
o

4 A
] ﬁ @
| g

65

==

i

L,

50

3+
4

_l_I__I_I_
REAR PLATE
HOLES DETAILS

1] A———oH

2] B———g7

3] C-——F18.50

9787 7
ek [BS
25 E
DETALEH |

e B2

P2 o112 | DRLLING BETMLA (18

24
R | 1eieiz| s e L ;g?;E ;

R.NO| DATE MOMFICATION | CHED

e
]

GLIANT METERWANE RADIKD TELESTCDPE
AT INTITLTH OF FUNDAMENTAL FERRARCH
KHOGAD, F-ELNCE-5, NARATANGIIN, TALLIGA-JNMAR, PUNE:- 10001
UMMS:— mm SHEET SIZE-— A4
| TE= OaTE hLAME EIBM
¥ = DRM | 020312 | REL
E CHD
APPR

L

CALE '@'E‘ SHEET MZ<— 1 OF 2
1:2 DRAWING ME:— SMRT-1051-D0—103-02




GMRT ANALOG BACKEND SYSTEM

022l 00— 1R L —1HMS —0n DM N0

THE DRAWRG AND DESIGM IS THE PROPERTY OF &ANT METERKSAE ReDID TELESCDPE
ANO WUST WOT BE DIAED OR LEMT WATHALUT THOR PERMSSION 1M WRATINE

22
pa 4
e

GIANT METERWANE RADID TELESLOPE
TATA RETITUTE OF FUNCAMENTAL FESEARCH
KHOGAD, PELNG: 6, NARNYTASGATH, TALLICA- JINMAR, PUNE: 10001

R

FRONT PLATE
P2 041112 | BRELLING BETALS L8
Rl A2 | BRLLING DETALE AL
R.MO| DATE | MOMAICATEN | CHED

UNTS:— mm SHEET SIZE-— A4

Ine= OATE heME SIGN

EB8-01,/8Ry SLEGEND DRM | OE.0%12 | RKL

CHD

SCALFTL
mm LNLEM BTHERWASE

T AL ONETEDAE ME T

5’;’
;E AaPPL
EE
=}

SCALE @ 3 SHEET MZ— 2 OF 2
1:2 DRAWNG ME— GHRT- 16581 -D0—103-0

* FLLLT DA ChOEX.

“HVATE TR K

23




GMRT ANALOG BACKEND SYSTEM

2.6 Details of RF cable used in Analog Receiver PIU

Sr. Connector Cable detail Length Identification
No Mark
1 SMA (BH) - SMA (M) RFIN (RP) - RFIN(VGA) 12CM Al
2 SMA (BH) - SMA (M) LOIN(RP) - LO(CNYV) 28 CM A2
3 SMA (BH) - SMA (M) ANALOG (RP) - CA L (VGA) 12CM A3
4 SMA (BH) - SMA (M) DIGITAL (RP) - CAL (BUF) 55 CM A4
5 SMA (BH) - SMA (M) MIX IN (RP) - RFIN (CNV) 26 CM A5
6 SMA (BH) - SMA (M) AMP OU{\(][({}IX)_ REOUT 31CM A6
7 SMA (BH) - SMA (M) OUTI1 (RP) - OUT (BUF) 30CM A7
8 SMA (BH) - SMA (M) OUT 2 (RP) - SPARE (BUF) 33CM A8
9 SMA (M) - SMA (M) IN (BUF) - OUT (CNV) 29 CM A9
10 SMA (BH) - SMA (M) MON (BUF) FP - MON (BUF) 17 CM Al10
11 SMA (BH) - SMA (M) MON (VGA)FP - MON (VGA) 60 CM All
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2.7 Details of Internal wiring in Analog Receiver PIU

Control Connection

#15 D Type (Male) other End
(‘on rear of PIU)
1 9 (VGA Conn. ) V1 Attn
9 10 (VGA Conn. ) V2
2 11 (VGA Conn. ) V3
10 12 (VGA Conn. ) V4
3 13 (VGA Conn. ) V5
11 14 (VGA Conn. ) Vo6
4 7 (VGA Conn. ) CONTR. RF SW
12 7 &8 (CNV Conn. ) CONTR RF SW1 & RF SW2
5 7 (BUF Conn. ) CONTROL RF SW
13 -
6 i
14 -
7 i
15 -
8 gnd (#15 OF VGA CONN.)

Monitor Connection on rear

#15 D Type (FeMale) other End
(On rear of PIU)
1 1 (Con trol Conn. ) V1 Attn
2 9 (Control Conn. ) V2
3 2 (Control Conn. ) V3
4 10 (Control Conn. ) V4
5 3 (Control Conn.) V5
6 11 (Control Conn. ) V6
7 4 (Control Conn. ) CONT. RF SW
8 12 (Control Conn. ) CONT RF SW1 & RF SW2
9 5 (Control Conn. ) CONTROL RF SW
10 DET Voltage (VGA)
11 DET Voltage(BUF)
12 - Power Supply Monitor point
13 - Temp. Mon. Point
14 -
15 Gnd
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Monitor Connection on FRONT

#15 D Type (FeMale) other End
(On front of PIU)
1 1 (VGA Conn.) +9 volt VGA
2 2 (VGA Conn. ) +5 volt VGA
3 3 (VGA Conn.) -5 volt VGA
4 6 (VGA Conn.) Det Voltage(VGA)
5 2 (CNV Conn.) +5 volt CNV
6 3 (CNV Conn.) -5 volt CNV
7 1 (BUF Conn.) +9 volt BUF
8 2 (BUF Conn. ) +5 volt BUF
9 3 (BUF Conn.) -5 volt BUF
10 6 (BUF Conn,) DET Voltage (BUF)
11 Temp Mon.
12
13
14
15 Gnd

1 2 3 45 5#5 -17V
\L#4 +10V

#2 +17V

#3 GND

#1 +30V

5 Pin Male Connector. Relimate Connector.
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2.8 Test Setup for Analog Receiver PIU:
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2.9 Test Results for Analog Receiver PIU

U 1{d B}
e YU T2 (B 0]

RF -1300Mhz
1200Mbz

LO-

Att - OdB

Input ;-
55to-20

55

Input (dBm)

Analog Receiver PIU - Input to Output Response

a0 |

<50

0

(waplnding

RF Input to OUT1 & OUT 2 Gain response plot
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Spectrum |:|:v|1
Ref Level 20.00 dBm @ RBW 300 kHz
Att 40 db SWT 2.5 ms & VBW 3 kHz Mode Auto FFT
@ 1Pk Yiew@2Pk Max
Ma[2] -8.13 dBm
10 dBm 400.000 MHz
5 M1[1] -21.79 dBm
M5 %] M7
o dem Y v M7 100.000 MHz|
— —
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o e M1 M2 M3 .
e i
-30 dBm
-40 dBm
50 dem \
-60 dBm O 2
-70 dBm UT
CF 205.0 MHz 691 pts Span 390.0 MHz
Marker
Type | Ref | Trc Stimulus Response Function Function Result
M1 1 100.0 MHz -21.79 dBm
M2 1 200.0 MHz -22.17 dBm
M3 1 300.0 MHz -22.72 dBm
M4 1 400.0 MHz -23.78 dBm
M5 2 100.0 MHz -3.41 dBm
MG 2 200.0 MHz -4.55 dBm
M7 2 300.0 MHz -5.55 dBm
e 2 400.0 MHz -8.13 dBm
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RF Input to OUT1 & OUT 2 response plot (100 -400Mhz) Input@-30dBm
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RF Input to OUT1 & OUT 2 response plot (400 -800Mhz) Input@-30dBm/LO-800Mhz
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RF Input to OUT1 & OUT 2 response plot (800 -1200Mhz) Input@-30dBm/LO-800Mhz
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RF Input to OUT1 & OUT 2 response plot (1200 -1600Mhz) Input@-30dBm/LO-1200Mhz
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GMRT ANALOG BACKEND SYSTEM

2.10.2 Bill of Material of VGA PCB

SR Type/
No. Description Make Designator Value Quantity
1 Capacitor C1,C2,C3, C4,C5,C6,C7,C8, C12,C13,C14,
SMD C15, C16, C17,C18, C19, C20, C21, C29, C30 10kpF 20
Ceramic C9, C10, 10kpF 2
SMD C25, C26, 100kpF 2
SMD C24, C27 100pF 2
SMD C22,C23 47kpF 2
SMD C11,C28 1kpF 2
2 Inductor Moulded L1 1uH 1
3 Resistor SMD R9, R10 0E 2
CFR R1 39E, 1/4W 1
CFR R7 39E, 1W 1
SMD R8 51E 1
CFR R4, 75E,1/4W 1
CFR R5, R6, 100E,1/4W 2
CFR R2, R3, 150E,1/4W 2
SMD R19 560E 1
SMD R11 1K 1
SMD R15 2K 1
SMD R16 3K 1
SMD R12 3K9 1
SMD R13, R14, R17 10K 3
SMD R18 18K 1
Directional
4 Coupler MCL u1 SYD-20-33+ 1
M3SWA-2-
5 2 Way-switch MCL U2 50DR 1
6 RF Amplifier MCL U3 Gali 84+ 1
7 Step Attenuator Hittite U4 HMC472LP4 1
8 Power Splitter MCL us ADP-2-20 1
RF Power Analog
9 Detector Devices ué ADL5513 1
10 Dual OP-Amplifier Nsem u7 LM358AM 1
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2.10.3 PCB layouts of VGA UNIT

GMRT ANALOG BACKEND SYSTEM
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GMRT ANALOG BACKEND SYSTEM

2.10.5 Bill of Material of VGA UNIT

Item Description Qty/Unit
01 | Chassis...90mm.... X ...70mm..... 1
02 | Assembled GAB/VGA pcb 1
03 | RF connector- SMA Straight panel Receptacle Jack, 4

Flange Mount, ( Huber-Suhner make )
23_SMA-50-0-3/111_NE

04 | ‘D’ Type Connector, 15 Pin (FeMale) 1
05 | Feedthrough 4
06 | Ground Tag 4
07 | Screw M2.5x ...4mm. for PCB& Conn. mounting 18
08 | Screw M2.5 x 6 mm +Nut for Mounting Connector 8
09 | Copper Clad 4

10 | CSK Screw M2.5 x 3mm for cover 12
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2.11 2.11.1 Schematic Drawing of CNV UNIT
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GMRT ANALOG BACKEND SYSTEM

2.11.2 Bill of Material of CNV PCB

SR Description 'Dl/pel Designator Value Quantity
No. ake
1 Capacitor SMD C1,C2,C3,C4,C5,C6,C7,C8 10kpF 8
2 Resistor CFR R1 51E, 1/4W 1
CFR R2, R3 120E, 1/4W 2
3 2 Way-switch MCL U1, U2 M3SWA-2-50DR 2
4 Mixer MCL us SYM-2500+ 1
5 Inductor Air core L1, L4 35nH 2
6 Inductor Air core L2, L3 52nH 2
7 Trimmer C1,C2,C3,C4,C5 2-18 pF 5
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2.11.3 PCB Layouts of CNV UNIT

GMRT ANALOG BACKEND SYSTEM
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2.11.4 Chassis Drawing of CNV UNIT
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GMRT ANALOG BACKEND SYSTEM

2.11.5 Bill of Material of CNV UNIT:

Item Description Qty/Unit
01 | Chassis ...60mm.... X ...50mm..... 1
02 | Assembled GAB/CNYV pcb 1
03 | RF connector- SMA Straight panel Receptacle Jack, 3

Flange Mount, ( Huber-Suhner make )
23_SMA-50-0-3/111_NE

04 | ‘D’ Type Connector, 9 Pin (FeMale) 1
05 | Feedthrough 2
06 | Ground Tag 2
07 | Screw M2.5 x 4mm.... for mounting 14
08 | Screw M2.5 x 6 mm for Mounting Connector 6
09 | Copper Clad 3

10 | CSK Screw M2.5 x 3mm for cover 8
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2.12 2.12.1 Schematic Drawing of BUF UNIT
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GMRT ANALOG BACKEND SYSTEM

2.12.2 Bill of Material of BUF UNIT:

SR

No. Description Type / Make Designator Value Quantity
1 Capacitor C1, C2, C3, C4, C5, C8, C9, C14,
SMD C15,C16,C19, C23, C31,C32 10kpF 14
Ceramic C12,C13,C17, C18, C21,C22 10kpF 6
SMD C6,C7, C10, C11, C27, C28 100kpF 6
SMD €26, C29, 100pF 2
SMD C24, C25, 47kpF 2
SMD C30 1kpF 1
2 Inductor Moulded L1,L2,13 1uH 3
3 Resistor SMD R16, R17, 0E 2
CFR R2, R3, 39E, 1W 2
SMD R4, R5, R10, R11, R15 51E 5
CFR R1 56E, 1W 1
CFR R12 75E, 1/4W 1
CFR R13, R14 100E, 1/4W 2
SMD R22 560E 1
SMD R18 1K 1
SMD R22 2K 1
SMD R23 3K 1
SMD R19 3K9 1
SMD R6, R7, R8, R9, R20, R21, R24 10K 7
SMD R25 18K 1
3 RF Amplifier MCL U1 Gali 6+ 1
4 2 Way-switch MCL U2 M3SWA-2-50DR+ 1
5 | Directional Coupler MCL us PDC-20A-5+ 1
6 Power Splitter MCL U4 PRSC-2050 1
7 Power Splitter MCL ] ADP-2-20+ 1
8 RF Amplifier MCL us, Ue Gali 84+ 2
9 Buffer Nsem U7, us LMH6559 2
10 | RF Power Detector | Analog Devices u10 ADL5513 1
11 Dual OP-Amp Nsem U11 LM358AM 1
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GMRT JHCRASTIFR

2.12.3 PCB Layouts of BUF UNIT:
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2.12.4 Chassis Drawing of BUF UNIT
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GMRT ANALOG BACKEND SYSTEM

2.12.5 Bill of Material of BUF UNIT:

Item Description Qty/Unit
01 | Chassis ...100mm.... X ...90mm..... 1
02 | Assembled GAB/BUF pcb 1
03 | RF connector- SMA Straight panel Receptacle Jack, Flange 5

Mount, ( Huber-Suhner make )
23_SMA-50-0-3/111_NE

04 | ‘D’ Type Connector,9 Pin (Male) 1
05 | Feedthrough 5
06 | Ground Tag 5
07 | Screw M2.5x 4mm for PCB mounting 22
08 | Screw M2.5 x 6 mm for Mounting Connector 10
09 | Copper Clad 5

10 | CSK Screw M2.5 x 3mm for cover 12




GMRT ANALOG BACKEND SYSTEM

3 BB FILTER UNIT

3.1 Block diagram of BB FILTER PIU

DIR. COUPLER BUFFER

LPF-100 SYD-N-3+ [MEES
- . o {1645 Msinline Lo
I— BB OUT
' ' ' - -
LPF-200 -
AMP —-
Gali 84+
(e RFSW \ RESW POWER DIVIDER
HMCMILRS EMCUILP3 ADP-IB+
(1748 Inertion Lazs) LPF-400 (174 Easeron L)
BE-MO}

FILTER-EXTERNAL
_(}
DET VOLTA

DET+DC AMP

3.2 Description

BB filter unit is part of a GMRT Analog Backend System and is used for
selecting the various low pass filters i.e. 100 MHz, 200 MHz, 400 MHz and it
is also have a facility to connect external filter. Buffered output is taken out
for connecting to digital backend. Also have front monitor point to check the
final output.

Input signal are amplified and fed to Low pass filter bank through a 4 way
RF Switch which is control through 2 control bits. Selectable output is
connected to a Buffer amplifier. A coupled output is taken for Monitor
purpose. All this blocks are divided into a four different RSW, BUF, LPF,
DDD& PS units. Where RSW unit consist RF Amplifier followed by a RF
Switch. BUF unit consist RF switch followed by Directional Coupler & a
Buffer amplifier. DDD unit consist power divider & Detector IC and DC
amplifier.



3.3 PHOTOGRAPH OF BB FILTER PIU:

GMRT ANALOG BACKEND SYSTEM
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3.4 Bill material of BB FILTER PIU

Item Description Qty/Unit
01 | 10T PIU (495 mm depth) 1
02 | Assembled Unit GAB/VGA_xxx 1
03 | Assembled Unit GAB/CNV_xxx 1
04 | Assembled Unit GAB/BUF_xxx 1
05 | Assembled Unit GAB/PWR_xxx 1
06 | RF connector- SMA cable plug for Sucoform cable, ( Huber- 12

Suhner make ) 11_SMA-50-3-39/111_Y
07 | RF connector- SMA Straight Bulkhead Sucoform cable, ( 10

Huber-Suhner make ) 24_SMA-50-3-15/111_NE
08 | ‘D’ Type Connector, 15 Pin (FeMale) Front panel for Monitor 1
09 | ‘D’ Type Connector, 15 Pin (Male) Rear Panel for Control 1
10 | ‘D’ Type Connector, 15 Pin (FeMale) Rear panel for Monitor 1
11 | ‘D’ Type Connector, 15 Pin (Male) For VGA Unit 1
12 | ‘D’ Type Connector, 9 Pin (Male) For CNV & BUF Unit 2
13 | DC power Connector 5 Pin (female) 1
14 | 5mm LED Holder 4
15 | 5 mm Round LED 4
16 | Screw M2.5 x 6mm for Unit mounting 12
17 | Screw M2.5 x 12 mm for power PCB Mounting 8
18 | Spacers SMM 4
19 | Hex. Screws for ‘D’ Conn. Mounting M2.5 x 6mm with Nut 6
20 | Sucoform Cable 3.5Mtr
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3.5 Front & Rear plate Details of BB FILTER PIU:
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3.6 Details of RF cable used in BB FILTER PIU:

Sr. Connector Cable detail Length Identification
No Mark
1 SMA (BH) - SMA (M) BBIN (RP) - IN(RSW) 27CM B1
2 SMA (M) - SMA (M) RF1 (RSW) - IN ( 100LPF) 15CM B2
3 SMA (M) - SMA (M) RF2 (RSW) - IN (200LPF) 15CM B3
4 SMA (M) - SMA (M) RF3 (RSW) - IN (400LPF) 15CM B4
5 SMA (M) - SMA (M) OUT ( 100LPF) - RF3 (BFR) 14 CM B5
6 SMA (M) - SMA (M) OUT ( 200LPF) - RF2 (BFR) 14 CM B6
7 SMA (M) - SMA (M) OUT (400LPF) - RF1 (BFR) 15CM B7
8 SMA M) - SMA (M) CPLD (BFR) — IN(DDD) 15CM B8
9 SMA (BH) - SMA (M) BB OUT (RP) - OUT (BFR) 55 CM B9
10 SMA (BH) - SMA (M) PORT1(RP) - RF4 (RSW) B10
11 SMA (BH) - SMA (M) MON (FP) - MON (DDD) 16 CM B11
12 SMA (BH) - SMA (M) PORT2 (RP) - RF4 (BFR) B12
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3.7 Details of Internal wiring in BB FILTER PIU

e Control connection on Rear Panel

#15 ‘D’ Type (Male ) Connector Other connection
1 ‘con A’ of RSW & BFR Unit

9 ‘con B> of RSW & BFR Unit

15 Gnd

e Monitor connection on Rear Panel

#15 ‘D’ Type (FeMale ) Connector Other connection
#1 of Control connector

# 9 of Control Connector

Det. Voltage of DDD Unit
Temp. Monitor Point

Power Monitor point

15 Gnd

ua b WN B

e Monitor connection on Front Panel

# 15 ‘D’ Type (FeMale ) Connector Other connection

#1 of Monitor Connector

# 2 of Monitor Connector

# 3 of Monitor Connector

# 4 of Monitor Connector

# 5 of Monitor Connector

+9 V of power card ( Connected to RSW unit)
+9V of power card ( Connected to BFR unit
+5 V of power card

-5V of power card
5 Gnd.

— O 00O NO UL WN -

e [nput DC Power Connector Details :

#5 Relimate connector #5 DC Power Connector( Male)
1 3
2 2
3 2
4 4
5 5
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3.8 Test Setup for BB FILTER PIU:

DUT
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3.9 Test results for BB FILTER PIU

BB FILTER PIU- Input Vs Output response
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3.10 3.10.1 schematic diagram of RSW unit
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3.10.2 Bill of Material of RSW PCB

SR Description Type / Make Designator Value iy

No.

1 Capacitor SMD C1, C2, C3,C4,C5,C6,C7 100pF 7
SMD c8 10KpF 1

2 Resistor CFR R1 68R 1

3 Inductor L1 10mH 1

4 Amplifier Mini-Circuit U1 Galig4+ 1

5 4Way RF Switch Hittite U2 HMC241LP3 1
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3.10.3 PCB Layouts of RSW UNIT

59

Top Metal
GAB/RSH Size Smm X 35mm

Top Layer of PCB
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Silk Screen on Top Metal
GAB/ RS Size SBmm X 35mm

Silk Screen on Top Layer
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3.10.5 Bill of Material of RSW UNIT

Item | Description Qty/Unit

01 Chassis ...50mm.... X ...35mm..... 1

02 | Assembled GAB/RSW pcb 1
RF connector- SMA Straight panel Receptacle Jack, Flange

03 Mount, ( Huber-Suhner make ) 5
23_SMA-50-0-3/111_NE

04 | Feed Through 4

05 | Ground Tag 2

06 | Screw M2.5x .... for PCB mounting 6

07 Screw M2.5 x 6 mm for Mounting Connector 20
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3.11 3.11.1 schematic diagram of BFR uni
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3.11.2 Bill of Material of BFR PCB

ﬁ: Description Type / Make Designator Value Quantity

1 Capacitor SMD C1,C2, C3,C4,C5,C6 100pF 6
SMD C7,C8 10KpF 2

2 Resistor SMD R2,R3 10K 2
SMD R1,R4 50R 2

3 4Way RF Switch Hittite U1 HMC241LP3 1

4 Directional Coupler Mini-Circuit U2 SYD-20-33+ 1

5 Buffer Amplifier Texas U3 LMH6559 1
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3.11.3 PCB Layouts of BFR UNIT

Top Metal
GAB/BFR Size : 58mm X 3ISmm

Top Layer of PCB
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3.11.4 Chassis Drawing of BFR UNIT
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3.11.5 Bill of Material of BFR UNIT:

Item Description Qty/Unit

01 Chassis ...50mm.... X ...35mm..... 1

02 | Assembled GAB/BFR pcb 1
RF connector- SMA Straight panel Receptacle Jack, Flange

03 Mount, ( Huber-Suhner make ) 6
23_SMA-50-0-3/111_NE

04 | Feed Through 4

05 | Ground Tag 2

06 | Screw M2.5x .... for PCB mounting 6

07 Screw M2.5 x 6 mm for Mounting Connector 24




GMRT ANALOG BACKEND SYSTEM

3.12 3.12.1 Schematic diagram of 100 MHz LPF uni
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3.12.2 Schematic diagram of 200 MHz LPF uni
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3.12.3 Schematic diagram of 400 MHz LPF uni
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3.12.4 Chassis Drawing of LPF UNIT
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3.12.5 PERFORMANCE PLOTS OF LPF UNITS
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3.13 3.13.1 Schematic Diagram of DDD UNIT
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3.13.2 Bill of Material of DDD PCB

ﬁ: Description Type / Make Designator Value Quantity
1 Capacitor SMD C7,c8 10kpF 2
SMD C3,C4 100kpF 2
SMD C5 100pF 1
SMD C1,C2 47kpF 2
SMD C10 1kpF 1
2 Resistor SMD R9,R10 0E 2
SMD R4 51E 1
SMD R2 75E 1
SMD R1,R3 100E 2
SMD R8 1K 1
SMD R11 2K 1
SMD R10 3K 1
SMD R12 3K9 1
SMD R7,R13 10K 2
SMD R9 18K 1
3 Directional Coupler MCL UA PDC-20A-5+ 1
4 Power Splitter MCL U2 ADP-2-20+ 1
5 RF Power Detector Analog Devices U3 ADL5513 1
6 Dual OP-Amp National semiconductor us LM358AM 1
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3.13.3 Chassis Drawing of DDD PCB

3

3008 TAL (NOVE JAYMELIN LNWD

] | S il
WATOMIIENS 0N euD ons E
[ W@ w._“u wmmwmmmw :.mo_mp“ 4
_ ey EH. -H BLOLEL B
| on| (000D LGN 4 mmm E
TR 0W| MK | TEEYHD FNNINIATTIY ..mm mwm m
EAEIET Tum | #f E=
IR | g ’
VAP0 HVNTI-VATIVL MOVINVAVIVN DN 'CVOO0H m.ﬂ
HOWWEEE WL 20 RLMLLLLIM VIVL

£

4
WUVED LY ~AS Do PR <00 O ZvT
o' EKINYH -T05 0 TN §EO0°N0 -l Ca
BOTWHY LMD 28N QN B
e zz:ﬁm._.z.g
FMOHE 5 “NEHL
DBER 'STIDHE
SN 'STI0HE TR
WHIWWOE | @ WIA0D 1SSWHD (5 P n =
o T AR ERT
{¥0ddd¥) 24EH0 © LHIEM ISSYHD (¥ el o
TLEL o
WNININNTY 2 Tl (S ¥V seet
=T =1 L, T I += F=.
ONNB * 3715 Ov3EHL (T S \IA w%vwvnn% ! ¢e e/ |
WW NI v SHOISIEMIO TV {1 _M‘ A #\% L A0 TR = W_
SR _ 5 = E E _
i, 2 T T a 1
3 Lk = s & ?,
i i i
e z |
TR Py
B o a0, | T
m £
- = FE——1- -
£ == ZHLAH Wi = =
[ I 11 ]
.ia, vEn T lﬂl mwxnuzmw.__ﬁ_._w‘nm%m_
_Bamiw“_.m_.zmmszﬁ GFISEN ST0H
UFIREN "ST10HT
HWOHE: v 'MiHL
CHONGTEW 'STIOHE
nn..ﬂ
e
1|
ﬂ
,._\
=
HHCHS & "AHHL ==
oG2d 'STI0HE [1]
ORWHN HE NDISEIWNY3A MEAHL INDHLM IMET 80 331403 38 L10OM LSNW Org
3H0DSTIAL I FAWMNAIIN LHVIO 40 ALdOtd 3HL §1 HOISID TNy SHMweq Sl | DRGNS SMRTRDD-MES
] H T O T I H I I




GMRT ANALOG BACKEND SYSTEM

4. LO SYNTHESIZER PIU

4.1 Block diagram of LO SYNTHESIZER PIU

LOOUT 1
FSW - SAAD
60170-50 i UNIT .
Ref.
10Mhz Y LOOUT?2
Ext LO
IN

4.2 Description

The Local oscillator for the mixer is generated from a 10 Mhz reference
signal provided by the GPS disciplined Rubidium oscillator which is the T&F
standard used at the observatory. There are two ways in which the LO signal
is generated. A common Signal generator which covers the full frequency
range is locked to this 10 Mhz reference. The output of this unit is amplified
and distributed to down conversion units for all 30 antennas. This provides a
facility for setting a common LO for all antennas, but provides facility to vary
the set LO frequency in steps of 1 Hz. A second LO generation scheme uses
individual Lo signals generated in the range 600 to 1700 Mhz in 0.5 Mhz
steps. Here individual antennas can be set to different Lo frequencies as per
requirement.
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4.3 PHOTOGRAPH of LO SYNTHESIZER PIU
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4.4 BILL OF MATERIAL OF LO SYNTHESIZER PIU

Item Description Qty/Unit
01 10T PIU (495 mm depth) 1
02 Assembled Unit GAB/FSW_xxx 1
03 | Assembled Unit GAB/SAA_xxx 1
04 Assembled Unit GAB/PD4_xxx 1
05 Assembled Unit GAB/DET_xxx 1
06 | Assembled Unit GAB/PWR_xxx 1

RF connector- SMA cable plug for Sucoform cable, ( Huber-

07 Suhner make )11_SMA-50-3-39/111_Y 1
03 RF connector- SMA Straight Bulkhead Sucoform cable, ( 5
Huber-Suhner make )24_SMA-50-3-15/111_NE
09 ‘D’ Type Connector, 15 Pin (Male) Front panel for Monitor 1
10 ‘D’ Type Connector, 9 Pin (Male) Rear Panel for Control 1
11 ‘D’ Type Connector, 15 Pin (Male) Rear panel for Monitor 1
12 DC power Connector 5 Pin (female) 1
13 3 mm LED Holder 6
14 | 3 mm Round LED 6
15 | Screw M3 x 8mm for Unit mounting 16
16 | Screw M3 x 12 mm for PCB Mounting 4
17 Spacers 4
18 | Hex. Screws for ‘D’ Conn. Mounting 6

19 Sucoform Cable
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4.5 Front & Rear Plate Details of LO Synthesizer PIU
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4.6 Test Setup for LO Synthesizer PIU:

DUT
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4.7 Test results for LO Synthesizer PIU

2 LO SYNTHESIZER PIU - FSW vs Chl Output
response
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4.8 4.8.1 Schematic Diagram of FSW UNIT
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4.8.2 BILL OF MATERIAL OF FSW PCB

SR No. Description Type / Make Designator Value Quantity

1 Capacitor Tantalum C2, 10uF /35V 2
Tantalum C1,C3 100kpF 1

2 LED D1 1

3 Inductor Moulded L1,L2,L3 330nH 3

4 Resistor CFR R1 220K 1
CFR R2, R3, R4, R5 1K 4

5 NPN Transistor Q1 2N2222 1
6 Freq Synthesiser Module U1 1
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4.8.4 BILL OF MATERIAL OF FSW UNIT

Item | Description Qty/Unit
01 Chassis ...75mm.... X ...50mm..... 1
02 | Assembled GAB/FSW pcb 1
RF connector- SMA Straight panel Receptacle Jack,
03 Flange Mount, ( Huber-Suhner make ) 2
23_SMA-50-0-3/111_NE
04 ‘D’ Type Connector, 9 Pin (FeMale) 1
05 | Feedthrough 2
06 | Ground Tag 2
07 Screw M2.5 x 4mm.... for PCB mounting 12
08 | Screw M2.5 x 6 mm for Mounting Connector 4
09 | Hex. Screws for ‘D’ Conn. Mounting 2
10 | Copper Clad 2
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4.9 4.9.1 SCHEATIC OF SAAD PCB
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4.9.2 BILL OF MATERIAL OF SAAD PCB

SE. Description Type / Make Designator Value Quantity
1 Capacitor SMD C1,C2,C3,C4,C5 10kpF 5
Ceramic Cc7 10kpF 1
Ceramic C6 100kpF 1
2 Inductor Moulded L1 1uH 1
3 Resistor CFR R1 39E, 1/4W 1
CFR R7 10E, 1W 1
CFR R4, 75E,1/4W 1
CFR R5, R6, 100E,1/4W 2
CFR R2, R3, 150E,1/4W 2
4 2 Way-switch MCL U1 M3SWA-2-50DR 1
5 RF Amplifier Sirenza u2 SBB 50897 1
6 Directional Coupler MCL U3 SYD-20-33+ 1
7 Power Splitter MCL U4 ADP-2-20 1
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4.9.4 BILL OF MATERIAL OF SAAD UNIT

Item | Description Qty/Unit

01 Chassis ...75mm.... X ...60mm..... 1

02 | Assembled GAB/SAA pcb 1
RF connector- SMA Straight panel Receptacle Jack, Flange

03 Mount, ( Huber-Suhner make ) 5
23_SMA-50-0-3/111_NE

04 | Feedthrough 3

05 | Ground Tag 3

06 | Screw M2.5 x 4 mm for PCB mounting 18

07 Screw M2.5 x 6 mm for Mounting Connector 10

08 | Copper Clad 5
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5 NOISE CAL PIU

5.1 Block diagram of NOISE CAL PIU

BLOCK DIAGRAM OF NOISE CAL DISTRIBUTION

Moize sourze
TTmozeo T
PE-08-454/23
— TEASIRNZ. R :  Moize/CW cal OUT
ADP-2-20+ HWCATLP4 MISWAZ-S0-DR+ | SYD-20-%3+ | 3 -
Power Wariable RE i | Directional H Way —=
Corabiner Atterm ator Switeh il Coupler H wer o}
H plitter—=
L0 —
Sigmal | 2 meamrmerremeroee o g e
------------------------------ Attermator Fower Fower
Thiwider detector
Fromt Panel monitoring
ADPI—Mt ADLS513

5.2 Description

Noisecom make source NC2601 is used as noise source followed by power
combiner to mix C.W. Signal for checking signal to noise ratio of GAB after
this variable attenuator is used to vary the out put power . After this the
signal is fed to amplifier with 20 db gain output power can be monitor at
front panel and remotely by using DDD (directional coulper, divider,detector
)chassis

Specifications
1)Noise cal RF : Broad band noise 0 to 2Ghz max o/p power -10 dbm
2)Noise cal Digital : 0 to 400 Mhz max o/p power -17 dbm
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5.3 PHOTOGRAPH OF NOISE CAL PIU
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5.4 BILL OF MATERIAL of Noise Cal PIU

Item Description Qty/Unit
01 | 10T PIU (495 mm depth) 1
02 | Assembled Unit GAB/NPA_xxx (GAB400 & GABRF) 2
03 | Assembled Unit GAB/DDD_xxx 2
04 | Assembled Unit GAB/PD8_xxx 2
05 | Assembled Unit GAB/FIL04_xxx 1
04 | Assembled Unit GAB/PWR_xxx 1
05 | RF connector- SMA cable plug for Sucoform cable, ( Huber- 14

Suhner make )
11_SMA-50-3-39/111_Y

06 | RF connector- SMA Straight Bulkhead Sucoform cable, ( 4
Huber-Suhner make )
24 _SMA-50-3-15/111_NE

07 | ‘D’ Type Connector, 15 Pin (FeMale) Front panel for Monitor 1
08 | ‘D’ Type Connector, 15 Pin (FeMale) Rear panel for Monitor 1
09 | ‘D’ Type Connector, 15 Pin (Male) Front panel for Control 1
08 | ‘D’ Type Connector, 9 Pin (Male) For NPA Unit 2
09 | DC power Connector 5 Pin (female) 1
10 | 5mm LED Holder 4
11 | 5 mm Round LED 4
12 | Screw M2.5 x 8mm for Unit mounting 20
13 | Screw M2.5 x 12 mm for PCB Mounting 4
14 | Spacers 4
15 | Hex. Screws for ‘D’ Conn. Mounting 4

16 | Sucoform Cable
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5.5 Front & Rear plate Details of Noise Cal PIU
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5.6 Test Setup for NOISE CAL PIU

DUT
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5.7 Test results for NOISE CAL PIU

Spectrum

Ref Level -30.00 dBm & RBW 300 kH=z
Att 0 dB SWT 1.7 s & YBW 3 kHz Mode Auto Sweep
@ 1AP Clrw

Start 0.0 Hz 691 pts Stop 2.0 GH=z

Channel Power

Bandwidth 2.00 GHz

Power -11.22 dBm Tx Total -11.22 dBm

(Marker
Type | Ref | Trc Stimulus Response Function Function Result ‘
1 5.0 MHz -51.54 dBm
1 500.0 MHz -46.63 dBm ||
1 1.0 GH=z -50.44 dBm ||
i 1.5 GH= -E4.52 dBrm ]
1 -62.48 dBm

Measuring...

14:31:24

A

Date: 12_.MAR.2013 13125
Frequency response of Analog Noise Cal

Spectrum

Ref Level -30.00 dBm @ RBW 300 kHz
ATt 0 de SWT 348 ms & VBW 3 kHz Mode Auto Sweep

Start 0.0 Hz 691 pts Stop 401.0 MHz
Channel Power
Bandwidth 400.00 MHz Power -17.05 dBm Tx Total -17.05 dBm
Trc Stimulus Response Function Function Result ]
1 5.0 MHz -52.28 dBm
1 100.0 MH=z -42.22 dBm
1 250.0 MHz -46.84 dBm
1 400.0 MHz -57.96 dBm

FMansu ring... m = !!;I4!|z!!n!|§lal A

Date: 12.MAR.2013 14:29:52

Frequency response of Digital Noise Cal
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5.8 5.8.1 Schematic diagram OF NOISE UNIT
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5.8.2 Bill of Material OF NOISE PCB

ﬁ: Description Type / Make Designator Value Quantity
1 Capacitor C3,C4,C5,C6,C7,C8,C14,C15,
SMD C16,C17,C18,C19,C20,C21,C22 10kpF 15
SMD C9,C10 68pF 2
SMD C12 1000pF 1
SMD C13 22pF 1
SMD Ci1 1uF 1
SMD C1,C2 1kpF 2
2 Inductor Moulded 1uH 1uH 1
3 Resistor SMD R3 30E 1
CFR R1 56E, 1W 1
SMD R2,R4 178E 2
4 RF Amplifier Serenza U4 SBA5089Z 1
5 2 Way-switch MCL us M3SWA-2-50DR+ 1
6 Power Splitter MCL U2 ADP-2-20+ 1
7 Noise module Noisecom U1 NC2601 1
8 Step attenuator Hittite U3 HMC472LP4 1
9 Power divider Pulsar microwave P8-08-454/2S 1
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5.8.3 Chassis Details of Noise UNIT
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5.8.4 Bill of Material of Noise UNIT

Item | Description Qty/Unit

01 Chassis ...75mm.... X ...60mm..... 1

02 | Assembled GAB/NPA pcb 1
RF connector- SMA Straight panel Receptacle Jack, Flange

03 Mount, ( Huber-Suhner make ) 2
23_SMA-50-0-3/111_NE

04 ‘D’ Type Connector, 9 Pin (Male) 1

05 | Feedthrough 2

06 | Ground Tag 2

07 Screw M3 x .... for PCB mounting

08 | Screw M2.5 x 6 mm for Mounting Connector 8

09 | Hex. Screws for ‘D’ Conn. Mounting 2
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6 CONTROL & MONITOR PIU

6.1 Block diagram of Control & Monitor PIU

Control

&

Monitor
Ethernet

6.2 Description

GAB control and monitoring does controlling of Analog Receiver system,
Baseband Filter, RF filter and Local Oscillator system. To control these
systems it use MCM card. MCM card has 32 Output Lines which are used to
set GAB subsystems. Out of 32 Output lines 18 lines for set Analog Receiver
system channell and Channel2. With these 18 lines we can set Attenuation,
Input selection ( Antenna input or Noise input ), Mixer or Direct path. 6
lines for RF filter selection of channell and channel2and 4 lines for
baseband filter selection of  channell and channel2. 100
MHz,200MHz,400MHz and Direct path. 2 line for source of local oscillator
i.e. external (signal generator for LO<500 MHz) /FSW. SPI bus is use to set
Local Oscillator frequency.

64 input lines of MCM card are used to monitor various parameters like
attenuations, selected path, Power supply and temperature.
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6.3 PHOTOGRAPH OF CONTROL & MONITOR PIU
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6.4 BILL OF MATERIAL OF CONTROL & MONITOR PIU

GMRT ANALOG BACKEND SYSTEM

Item Description Qty/Unit
01 | 10T PIU (495 mm depth) 1
02 | Assembled Unit GAB/MCM_xxx 1
03 | Assembled Unit GAB/IFC_xxx 1
04 | Assembled Unit GAB/PWR_xxx 1
05 | ‘D’ Type Connector, 15 Pin (FeMale) Front panel for Monitor 1
06 | ‘D’ Type Connector, 15 Pin (FeMale) Rear Panel for LO Control 1
07 | ‘D’ Type Connector, 37 Pin (FeMale) Rear panel for Control 1
08 | ‘D’ Type Connector, 37 Pin (FeMale) Rear panel for Monitor 2
09 | 32 Pin FRC (Female) Connector 1
10 | 10 Pin FRC (Female) Connector 1
11 | DC power Connector 5 Pin (female) 1
12 | 5mm LED Holder 4
13 | 5 mm Round LED 4
14 | Screw M2.5 x 12 mm for PCB Mounting 12
15 | Spacers 12
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6.5 Front & Rear plate Details of Control & Monitor PIU
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6.6 MCM card no and assigned IP number

Card no IP Address
1 192.168.30.26
2 192.168.30.27
3 192.168.30.3
5 192.168.30.5
6 192.168.30.6
7 192.168.30.7
8 192.168.30.8
11 192.168.30.12
12 192.168.30.22
13 192.168.30.13
14 192.168.30.14
15 192.168.30.15
16 192.168.30.16
17 192.168.30.17
19 192.168.30.24
20 192.168.30.9
21 192.168.4.132
29 192.168.30.29
30 192.168.30.2
31 192.168.30.31

C:;d IP Address
32 192.168.30.28
33 192.168.30.20
34 192.168.30.23
35 192.168.30.19
36 192.168.30.21
37 192.168.30.11
38 192.168.30.10
39 192.168.30.18
40 192.168.30.25
44 192.168.30.33
45 192.168.30.9
46 192.168.30.26
47 192.168.30.34
48 192.168.30.35
49 192.168.30.36
50 192.168.30.37
51 192.168.30.38
52 192.168.30.39
54 192.168.30.41
55 192.168.30.42
56 192.168.30.43
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6.7 Details of Control & Monitor Connections

Monitor Connection Details

From Connector D37- 1 &Il to D15 connector of Analog Receiver, RF filter ,Baseband and LO
PIU’s monitoring connector

RX PIU MONITORING -1 CH-1 RX PIU MONITORING -2 CH-2
B (Female at Rear Panel of PIU) A (Male at Rear Panel of PIU)
D37B | D15-1 SIGNAL FRC | D37A | D15-1 SIGNAL
1 1 0.5 dB 33 1 1 0.5 dB
20 2 1.0 dB 34 20 2 1.0 dB :
2 3 2.0 dB 35 2 3 2.0 dB G
21 4 4.0 dB 36 21 4 4.0 dB 2
3 5 8.0 dB 37 3 5 8.0 dB %
22 6 16 dB 38 22 6 16 dB N
4 7 VGA 39 4 7 VGA =
23 | 8 Buffer 40 | 23 8 Buffer %
5 9 Conversion 41 5 9 Conversion S
24 10 Det VGA 42 24 10 Det VGA E
6 11 Det Buffer 43 6 11 Det Buffer é
Q
25 12 Power Supply 44 25 12 Power Supply | &N
7 13 RX Temperature 45 7 13 RXTemperatur ';2
e |
14 NC 14 NC S
I 15 GND
RF filter monitoring -1 CH-1 RF filter monitoring -2 CH-2
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LO MONITORING- 1 &2

BASE BAND FILTER MONITORING-1

Signals

LO Select swl

32

LO Select sw2

14

Lock Det. 1

W (DN =

Lock Det. 2

Power Supply

13 LO Temperature
15 GND
NC

NC

BASE BAND FILTER MONITORING-2

Not userd

D-15 TOLO PIUX
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Control Connection Details

112

D15-1 Signals
An 1 0.5 dB

9 1.0 dB
alo
g 2 2.0 dB
Rec 10 4.0 dB
ofv 3 8.0 dB
or 11 16 dB

4 VGA

12 Buffer

5 Conversion
RE 1 F‘%lterl
Filt 9 F%lterZ
or 2 Fiter3
BB 1 BBF1
Filt 9 BBF2
er

SP1

1-9 =>Analog Rx 1 |30 => SP2
10-12 =>Rffilter Flat cable INFO.
13-14 =>BB filter D37 (1-30 ) wires
15 =  =>SP1 are used .
16-24 =>Analog Rx 2 |3/-32 LO Select
25-27 =>Rf filter -2
28-29 =>BB filter -2

D15-1 Signals
1 0.5 dB
9 1.0 dB
2 2.0 dB
10 4.0 dB
3 8.0 dB
11 16 dB
4 VGA
12 Buffer
5 Conversion
1 Filterl
9 Filter2
2 Fiter3
1 BBF1
2 BBF2
SP2
6 of LO FSW/Generator
D15
14 of LO D15|FSW/Generator
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7 Ref. Distribution PIU

7.1 Details of Ref. Distribution
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7.2 Photograph of Ref. Distribution PIU
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7.3 Front & Rear of Ref. Distribution PIU
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