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PAF RECEIVER FRONT END BOX VER 04
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( DIGITAL DOWN CONVERTER FRONT END MODULE (DDCFEM) W
| 19 ELEMENTS CEYQCEE_N @ EE_WLA\R [ NRAO DWG # 227?27 8 BIT AID CHANNEL 0, BLADEF| |
| 38 POLARIZATIONS B CRYO LNA | | 155 MS/SEC ONE OF EIGHT CHANNELS SHOWN |
: | 1300-1800 MHZ | ﬁg |EB GAIN SELECTAS | | I | | | 1
| = %NEEDED | 38 -
| - 3 | | | |
| I \ % I | 1200-1700 MHZ Lot L ] 2 | |
-86DBM/MHZ o ©
| P=-124DB/MHZ | -50DBMAGHZ N | DIGITAL 161 16:1 N | VCSEL LASER ~' | VCSEL 2.5 GBPS | 8 |
| @s« L - _ __ | ATTEN s 7| SERIALIZER DRIVER LASER DIODE [ 7 |
| | SPI % | |
' ' e EC '
| B-WAY 8 BLADE 0 TEST INPUTS = SEE NOTE 1 |
TEST TONE COAX CABLE | P/IEFZ)ES%VIID-II—??;) SW£ BIVIDER PWR DIVIDER T@ i /] : |
FROM RX | 8-WAY I_PWR_MON
] . _PWR_|
gs,fl)TMHEgZER i NOISE SOURCE %l\o PWR DIVIDER +-—»8 [10dB PAD] TO BLADE 1 | 5 | :
| (.\:IFSEIV‘Il';SOBl\\/{VHZ ° gO/VVI'-_\’AYDNlDER TO BLADE 2 | Q PWR MON | |
: P/IN 222222727 P/N PD-1160 g \X,V QE o 8 e 0 BLADE 3 : LOG ADC : :
| B VIDER +-—»8 TO BLADE 4 : Lox~, RF_PWR MON = — —|f ———— ¢ |—e—— - |
| P/N PD-1180 |
7 - 7
| gv\\’lvl_\,AEIVIDER — :fc CLOCK INPUT . B - _ - _ J |
FROM RX ROOM COAX CABLE | SYNTHESIZER L = TOBLADE?2 T T T T T T T T T e e T T e e e e e e e e e e e e e e e e |
SITE 10MHZ i 155.52 MHz ——= TO BLADE 3 |
| PN PLOX155.52-10 L~ TOBLADE 4 |
| P/N ZBSC-611 [ |
| |
FROM RX COAX CABLE ! |
ROOM LO1-A : |
SYNTHESIZER | |
SEE NOTE 3 | PAF MCB INTERFACE (NETBURNER) |
| P —— - SEE NOTE 2 |
FOR M&C SPIBUS 19
| | OFDDCFEM ™ ——  — 4/ — — ——— — ————— — ——————— — |
| | NETBURNER | |
| |  DIGITAL | |
OUTPUT
| | NETBURNER | o\ ) 1oV IPERATURE AND |
| | ANALOG | |
- POWER SUPPLY MONITORS
3 ETHERNET MM FIBER CABLE : EEESTC%LV\YESFITEEDRPNR S : 477 NRAO DWG # 77777 NPaTS : : 3
k . } )
N— - -
SM FIBER CABLE /
BEAMFORMER BACKEND SHIELDED RACK LUSTRE FILE SYSTEM
s - - - " - - -——"-—F =7 - FFFFFFFF-"FF """ -">F7"F-""""""-=>-">">""—""""""—- - = - N - - - - - - - — —/— —/ S
( NRAO DWG # 272727 BEAMFORMER CONTROL COMPUTER \ ( w
| ROACH2 BOARD T 7 | | |
| " BANKAI MELLANOX | | | | |
SX 1012
| FROM CLOCK DIST—|>- DDCBEM I — — — ] ] | | | |
4
FROM 1PPS DIST PHOTO DETECTOR SFP+ MEZZANINE / ! '
: g | MEZZANINE CARD FPGA CARD ] i : . ] : : :
// 1 |
4 \ 40 | f I NRAO DWG # 7?2?77 | | | asFPcaBLE HPC MACHINES | | | 4
T T e |
I e T - I ) Lo I I
. | |
| TO BANK B SFP+ TO Q(S(I::OPPHPYEBRF\;ID CABLES | | c | | : | |
| TO BANK C | | 7 QSFP CABLES | | | | |
| TOBANKD TPPSDIST |—— TOBANKA CLOCKDIST —=— TO BANKA L] | | | | |
| TO BANKE —— TOBANKB 6-WAY [ TOBANKB | | |
SITE 1PPS COAX CABLE | L — TOBANKC SYNTHESIZER PWR DIVIDER —=— TO BANK C L | INFINIBAND LINKS | |
| et | TO BANK D 155.52 MHz = TOBANKD | (FIBER) | |
COAXCABLE | TOBANKE PINPLO-X155.52-10 | pinzBscett | 1O DANKE )| k )
SITE 10MHz .
\
N~ e e — N~ o —
_ TOLERANCES UNLESS
NOTES: NATIONAL RADIO ASTRONOMY OBSERVATORY | ofierwist sPeciried
1. EACH BLADE CONTAINS TWO 16-CHANNEL ADC CHIPS TO MEASURE THE 24 POWER MONITORS. EACH P.0. BOX 2, GREEN BANK, WEST VIRGINIA, 24944 ANGULAR T0 30
OF THE EIGHT CHANNELS HAVE ANALOG MONITORS FOR: | POWER, Q POWER, AND RF POWER. -
PROJ ECT/T|T|_E FRACT|ONA|_ +1 /64
FLAG BEAMFORMER 2 PLACE DECIMAL +.01
2. THE SPI BUS CONTAINS 19 LINES -- MOSI, MISO, ~RST, SCLK, FIVE LATCHES (ONE PER BLADE) AND TEN CS 3 PLACE DECIMAL +.005
5 LINES (ONE PER ADC). SEE NRAO DWG ?22222??? FOR MORE DETAILS. . BLOCK DIAGRAM DIMENSIONS ARE IN INCHES
3. THE LO SIGNAL IS DAISY CHAINED BETWEEN THE BLADES, SO ONLY ONE LO INPUT IS REQUIRED. DESIGNED MANY DRAWN IMR CHECKED DATE 09/03/14
4. THE AC POWER INPUT AND +15V, -15V, & +5VDC POWER SUPPLIES IN THE RECEIVER BOX ARE NOT SHOWN. \l SCALE MATERIAL FINISH DRAWING NO.
5. THE AC POWER INPUT AND +12V DC POWER SUPPLY IN THE SHIELDED RACK IS NOT SHOWN. SEE SHEET 3. BO29//Knnn
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VER 04
4 BEAMFORMER BACKEND SHIELDED RACK w
/8 1OGX§:§;EFFLBER< ‘ LC/LC DUPLEX FIBER > TO 10GbE NETWORK
SINGLE MODE o —
FIBERS FROM — BANK A | cerccron (¢
PAF RECEIVER 7 8 I e TOLUSTREFILE SYSTEM
SFP+ CH 0 < QSFP CABLE > FLAG_H PC1
CAT5 CABLE N I N @ CAT5 CABLE
PPC NET — ) = ‘
SFP+CH 3 ‘
SFP+ TO QSFP HYBRID CABLE
(COPPER) N P — e ) > TO LUSTRE FILE SYSTEM
PHOTO < > F LAG - H P C2 CAT5 CABLE ‘
BANKB | perecror e—r
40GbE
SFP+CHO
o GSFP
CAT5 CABLE + INFINIBAND (FIBER)
—|—|—————PPCNET ) = Network << » TO LUSTRE FILE SYSTEM
@ < QSFP CABLE > FLAG_H PC3
SFPron 3 - - SWi tCh CAT5 CABLE
FP+ TO QSFP HYBRID CABLE
(COPPER) 12 PO it
PHOTO
BANK C MEZZ CARD || MELLANOX < O > TOLUSTREFILE SYSTEM
QOSFP CABLE ) FLAG'H PC4 !
SFP+CHO SX 101 2 CAT5 CABLE
CAT5 CABLE _ PPC NET @ ) g
SFP+ CH 2
SFP+ CH 3 < INFINIBAND (FIBER) > TO LUSTRE FILE SYSTEM
S O A apery Aot QSFP CABLE
< > F LAG - H P C 5 CAT5 CABLE
BANK D | cercror e
e
CAT5 CABLE SFEP+ CH 1
PPC NET —— ) - BEAMFORMER
— ¢ QSFP CABLE . CONTROL o
SFP+ TO Q?(!;:(F)JPHPYE?QF\;ID CABLE COM PUTE R
BANK E | cerecror e—r
Network Network
[sFp+cHo | Switch Switch
CAT5 CABLE SFP+ CH 1
PPCNET [sreonz | ) > #-ports ? #-ports ?
BRAND? BRAND?
@ SFP+TO QSFP HYBRID CABLE PART NUMBER? PART NUMBER?
(COPPER)
Port 7?7 Port 7?7 To site LAN
"SFP LINK" port ??? "SFP LINK" port ???
1GAbDSA|:Pp14-.E|;|BER < LC/LC DUPLEX FIBER > 1GAbDSA|:Pp14-.E|;|BER
NOTES: TOLERANCES UNLESS
1. 10Gb SFP+ FIBER ADAPTERS ARE FINISAR P/N FTLX8571D3BCL NATIONAL RADIO ASTRONOMY OBSERVATORY OTHERWISE SPECIFIED
2. 1Gb SFP+ FIBER ADAPTERS ARE ADDON P/N Y74900 ' P.0. BOX 2, GREEN BANK, WEST VIRGINIA, 24944 ANGULAR J_rO°BO}
3. LC/LC DUPLEX FIBERS ARE P/N 2??22?2?2?2?22?2?7?? PROJECT /TITLE FRACTIONAL =+1/64
4. FC SINGLE MODE FIBERS ARE PN 722227222777 D I {/ \ I I - FLAG BEAMEORMER S BUAGE DEGIMAL 1005
5. SFP+ TO QSFP HYBRID CABLES ARE P/N MC2609130-003 BLOCK  DIAGRAM DIMENSIONS ARE IN INCHES
6. QSFP CABLES ARE P/N MC2206130-002 DESIGNED DRAWN CHECKED DATE
MANY JMR O7/29/14
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|
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|
ROACH2 REV2 |
|
DIGITAL DOWN CONVERTER @ FROM 1PPS DISTRIBUTION
BACKEND MODULE (DDCBEM) ¢ FROM CLOCK DISTRIBUTION
% < INPUT 0
: PHOTO DETECTOR : :k‘lgﬂ ;
N MEZZANINE CARD < INPUT 3
u < INPUT 4
< INPUT 5
< INPUT 6
NRAO DWG # ??7?7?7? < INPUT 7
| SINGLE MODE FIBERS
WITH FC CONNECTORS
SFP+ CH 0 o SO e, TO MELLANOX SWITCH
o
L SFP+ TO QSFP (COPPER)
=z SFP+ CH 1 TO MELLANOX SWITCH
S SFP+MEZZANINE + >
N CARD SFP+ CH 2 oo 2 COPPPR) o TO MELLANOX SWITCH
= .
SFP+ CH 3 om0 8. TO MELLANOX SWITCH
]
ROACH2 REV2 |
|
DIGITAL DOWN CONVERTER @ FROM 1PPS DISTRIBUTION
BACKEND MODULE (DDCBEM) ¢ FROM CLOCK DISTRIBUTION
é < INPUT 16
: PHOTO DETECTOR : mgﬂ ]g
N MEZZANINE CARD < INPUT 19
i < INPUT 20
< INPUT 21
< INPUT 22
NRAO DWG # ??7?7?7? < INPUT 23
| SINGLE MODE FIBERS
WITH FC CONNECTORS
SFP+ CH 0 |rmmmmaae ? (COPPER) o TO MELLANOX SWITCH
(@]
L SFP+ TO QSFP (COPPER)
=z SFP+ CH 1 TO MELLANOX SWITCH
S SFP+MEZZANINE + >
N CARD SFP+ CH 2 oo D COPPPR) o TO MELLANOX SWITCH
= .
SFP+ CH 3 oo ZCOPP 0, TO MELLANOX SWITCH
]
ROACH2 REV2 |
|
DIGITAL DOWN CONVERTER @ FROM 1PPS DISTRIBUTION
BACKEND MODULE (DDCBEM) |« FROM CLOCK DISTRIBUTION
; < INPUT 32
: PHOTO DETECTOR : mﬁﬂ gf;
N MEZZANINE CARD < INPUT 35
A < INPUT 36
< INPUT 37
< SPARE INPUT 0
NRAO DWG # ????7? < SPARE INPUT 1
| SINGLE MODE FIBERS
WITH FC CONNECTORS
SFP+ CH 0 e o e, TO MELLANOX SWITCH
o
L SFP+ TO QSFP (COPPER)
= SFP+ CH 1 TO MELLANOX SWITCH
S SFP+MEZZANINE + >
N CARD SFP+ CH 2 e 2 SO o TO MELLANOX SWITCH
= .
SFP+ CH 3 oo ZCOPP o, TO MELLANOX SWITCH

NOTES:

1. SFP+ FIBER ADAPTERS ARE FINISAR P/N FTLX8571D3BCL

2. 1PPS CABLES: DWG B35215S002, SH 10
3. 20PIN RIBBON CABLES: DWG B35215S002, SH 3, 4, 5

DRAFT!

.
ROACH2 REV2 |
|
BACKEND MODULE (DDCBEM) [ FROM CLOCK DISTRIBUTION
- < INPUT 8
S PHOTODETECTOR  |q NBUT 30
ﬁ MEZZANINE CARD < INPUT 11
N < INPUT 12
= < INPUT 13
< INPUT 14
NRAO DWG # 22?22 < INPUT 15
| SINGLE MODE FIBERS
WITH FC CONNECTORS
SFP+ CH 0 o SO e, TO MELLANOX SWITCH
(@]
L SFP+ TO QSFP (COPPER)
£ R
N CARD SFP+ CH 2 oo P COPPPR) o TO MELLANOX SWITCH
= R
SFP+ CH 3 prmmmmmaaor” (COPPER) o TO MELLANOX SWITCH
B
ROACH2 REV2 |
|
BACKEND MODULE (DDCBEM) ¢ FROM CLOCK DISTRIBUTION
é < INPUT 24
2 PHOTO DETECTOR : mg% gg
i < INPUT 28
< INPUT 29
< |
NRAO DWG #227?? g NBOT 59
| SINGLE MODE FIBERS
WITH FC CONNECTORS
SFP+ CH 0 |rmmmaaot ? (COPPER) o TO MELLANOX SWITCH
o
L SFP+ TO QSFP (COPPER)
£ .
N CARD SFP+ CH 2 oo D COPPPR) o TO MELLANOX SWITCH
= .
SFP+ CH 3 o OSFF (COPPER) o, TO MELLANOX SWITCH

2

NATIONAL RADIO ASTRONOMY OBSERVATORY

P.0. BOX 2, GREEN BANK, WEST VIRGINIA, 24944

VER 04

TOLERANCES UNLESS
OTHERWISE SPECIFIED

PROJECT/TITLE

FLAG BEAMFORMER
BLOCK DIAGRAM

ANGULAR  £0°30°
FRACTIONAL +1/64

2 PLACE DECIMAL =.01

S PLACE DECIMAL =£.005
DIMENSIONS ARE IN INCHES

DESIGNED

MANY

DRAWN

JMR

CHECKED

AR 08/14/14

SCALE
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FINISH
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VER 04
COMPONENTS INSIDE THE BEAMFORMER SHIELDED RACK
OPTIONAL
SMA CABLE TO BANK C
SWITCHING SIGNAL DISTRIBUTION pome 10 BANKC
BLANK S/R CAL BLANK SMA CABLE TO BANK A
TO BANK B, SW SIG INPUT <q_ZPiireson ITo SLAVE 1 P13| _|TO SLAVE2P13| OUT1 O _O _O _O 1 PST€N§ORE)R!ESSE-,IA-R§-IIE\ILI;JS-7I;(!/3ON 1PPS IN O O O Q Q Q O Q
TO BANK D, SW SIG INPUT <g—22aeeon e R o O|O1OO Q CLOCK DIST
|TO SLAVE 5 P13| |TO SLAVE 6 P13| _|TO MASTER P13 | s O O
FROM MASTER P15 6:1
|To SLAVE 7 P13| I (SPARE) | 0 S I Q 9 1OMHz _Btc csie TNEETeY S:(:;TSHZE;EZER SOWER
TO BANK C, SW SIG INPUT «¢—2EINRIEEON 1PPS —BNCCABLE ' DIVIDER
TO BANK E, SW SIG INPUT g—22NREEON . $8 gﬁk‘&g PN PLOX 155 52-10
BNC CABLE TO BANK C o
TO BANK A, SW SIG INPUT @ 22NREEN BNCCABLE— TO BANKD TO BANKD
20PIN RIBBON PCBE— TO BANKE SWACABLE T BANK E
FROM BANK A, SW SIG OUTPUT
FROM SW SIG SEL LO BLANK OUTPUT BNC CABLE 7
TO SW SIG SEL SIG/REF INPUT #? €——=2=5
TO SW SIG SEL CAL INPUT #? €—2CA2E
TO SW SIG SEL BLANK INPUT #? €——— 2=
FROM SW SIG SEL BLANK OUTPUT #? BRC CABLE
SEE NOTE 7 UPS BRACKETS ON ROACH2 PLATE
ROACH2 POWER SUPPLY PART NUMBER???
T 4 "CPU_RDY" "POWER ON"
1PPS Q Q 10MHz LED (RED) LED (GREEN)
AC Power to Rack Ventilation Blower /\\ // 5
+12V, 500W +12V, 500W AC Power to Roach2 Power Supply Chassis gsmii OO O )+12V
TDK-LAMDA TDK-LAMDA AC Power to Netgear Ethernet Switch N
CSs0012 CISs0012 AC Power to 1PPS Distribution Chassis WS o lenp
+ - + - AC Power to Switching Signal Distribution Chassis INPUT ° \_
REGULATOR sw siG . "BRACKET2"
Orote | rete 1ot |Grete CIRCUIT ouTPUT
OOOOOO OO(POOO NRAO DWG # 7?7?77 K
i oo VAT UPS "BRACKET1"
PART NUMBER?7?7?
TO BANK A |
TO BANKB
TO BANK C AC Power to Rack Ventilation Blower
TO BANK D AC Power to BEAMFORMER CONTROL COMPUTER 4
TO BANKE AC Power to FLAG-HPC1
AC Power to FLAG-HPC2
AC Power to FLAG-HPCS3

TO 155.52MHZ

SYNTHESIZER AC Power to FLAG-HPC4
AC Power to FLAG-HPC5
AC Power to Mellanox Switch
NOTES: TOLERANCES UNLESS

NATIONAL RADIO ASTRONOMY OBSERVATORY

P.0. BOX 2, GREEN BANK, WEST VIRGINIA, 24944

FLAG BEAMFORMER
BLOCK DIAGRAM

DRAWN IMR

OTHERWISE SPECIFIED

ANGULAR  £0°30°
FRACTIONAL +1/64

2 PLACE DECIMAL =.01

S PLACE DECIMAL =£.005
DIMENSIONS ARE IN INCHES

AR 07/29/14
DRAWING NO.

B029//Knnn

1. 6:1 POWER DIVIDER IS P/N ZBSC-611

20PIN RIBBON CABLES: DWG B352155002, SH 3,4, & 5 '
SWITCHING SIGNAL BNC CABLES: DWG B35215S002, SH 13 !
10MHZ CABLES: DWG B35215S002, SH 9

1PPS CABLES: DWG B35215S002, SH 10

ROACH2 POWER CABLES: DWG B35215S002, SH 1

+12VDC FROM THIS CHASSIS IS SUPPLIED TO A 120W PICOPSU P/N PICOPSU-120

WHICH IS CONNECTED DIRECTLY TO THE ROACH2 ATX CONNECTOR.

PROJECT/TITLE

DESIGNED CHECKED

MANY

NOoO R WN

SCALE MATERIAL FINISH
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