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NGC' Prototype - Minimum S ysfem +]E§+

Back- End and Front-End { FouP C‘hanne/s g‘ o

= NG6Cisa modular'  system for IR detector
and CCD readout With Back-end, a basic
Front-end unit cofitaining a comple‘re four
channel system on one card and additional
boards like multi c‘hannél ADC units and
more...
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= There is no processor,no parallel inter-
module data bus on the front-end side.

. Advanced FPGA link technology is used ‘ro
replace conventional J,oglc .

g

‘= = Connection be‘rween Back and Front-end
“with high speed fiber links at 2.56Bit/s

= Connection between Front-end mo'dales
% with high speed copper 'links at 2.56Bit/s.

. Power Consump’rlo on this Front-end is . S »_
l‘s than 10 Watt - . - &
©  (Excluding power supply ) L ) :
-

=  This Front-End system does not require _
big cooling boxes ' A é



Ccommunication and Data Transfer +]%0§+

=  Communication and data . ~ka i
transfer is handled with the - -
Virtex Pro FPGA's'Gigabit
transceivers B

= The communication between

all system modules"is based FUNCTION FUNCTION

on palcr.el fransmissionover #ADDR #ADDR

serial links .

RX COM RX COM

|= . A packet structure is HEERE HERDERE

defined to address a o

fUHCTIOH.( €g.a r'egusTer' or from NEXT LINK R
% memory in a front-end Back. LEADER 45

module) for read or write End

]

= From the Back-End ( PCT -

Jboard ) the packets can be

EOUT% “to Pc‘md throu hdeqch WRITE

« DO int - DATA

e he _me 4 1o | .-|DATA| DATA|WRITE | ADDR| ... | HEADER? | HEADERL
..

a Dcn%' are routed with the

same structure from the READN
acquisiﬁon modules 1-0 The \é\é%F;?S READ n WORDS | ADDR | ... | HEADERZ | HEADER1

Back-End ADDREE
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Platform Design . 5

. 1 i;i
- .'-- o

The Front-Bhd System consists 8f ja.set of hardWare modules
like clock module, video data acquiSition, telemetryi monitoring
..and VHDL modules for communication, data transfer, data
cag’rur‘e and system functions like sequencer,-telemetRy, véltage
set-up ... - : s : o A TR g

- =

Different modules can replace presently installed modules” = «
without change .in system connectivity and philosophy

This makes it pbssible to. buildt in a short time a new system
_for completely different applications



Platform for A Cq:UI_-:S'_; tionsodules g* (]

Connection Digital Clock Clock and Video In 1
to Output Trigger
Detector from Input

ASIC Sequencer To
Sequencer

High Speed
ADC(s)
Installed

VIRTEX Pro
FPGA




- control oufputs

=

"= Galvanic isolated high

- AT J :
000 Stop Interpreter -, = Stops Pattern Interpretation

- Front-End Basic Board
Sequencer Module = . -

= - o

= Sequencer is completel

q 4
contained within the FPGA : SEQUENCER
. |
» o

= 100MHz design = 10ns * o IVAND AEG
resolution _

» - ! PATTERN RAM
= Firmware interpreter for SEQ RAM PATTERN LOW HIGH
Sequencer COdes w”-hjm 8 #4000 ADDR FIFO #4800 #5000
the FPGA ;

speed trigger input and. °

REPETITION Céﬁ%?ER
SEQ CODE COUNTER
INTERPRETER
ADDRESS
COUNTER

n ] - o o

. Sequencer Codes - s _ -

001 EXEC Pattern*< Number of Pattern; Number of Repetitions >
'010.LOOP" * @Number of Repeftitions >

off: LooP END . : . o

100 LOOP INFINITE . -

101 JUMP SUBROUTINE < Address > | , -

110 RETURN SUBROUTINE

111 Reserved Y
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Basic System

Fiber
Duplex
Connection




More Banawidith

Fiber
Duplex
Connection




Fiber
Duplex
Connection

Serial
Links

On
Backplane




More AR Channels

Fiber
Duplex
Connection

Serial
Links

On
Backplane




Fiber
Duplex
Connection

Serial
Links

On
Backplane




Even more channels

Fiber
Duplex
Connection

Serial
Links

On
Backplane




Route to Dedicated Interfaces

Fiber
Duplex
Connection

Serial
Links

Oon
Backplane




Distribute/Copy Data

Fiber
Duplex
Connection

Serial
Links

Oon
Backplane




Fiber
Duplex
Connection

Serial
Links

Oon
Backplane




NESE
Outlook. s | ]%E’

L]
L4
L o .

Interface to Real Time ProcesSor Forullle v
« _ Adaptive Optics and Inferfer'ome'rr'y %2 B S

Rocket I/0 h& speed ( 2.5 GBit/s ) da1' mks from acqunsw modules ‘can

feed a fast pr'epr'ocessor' with data requ lired' for interferometr or"lh&'iap‘rlve

optics " -,

"’.H

The installed Virtéx Pro contains already one Power PC on chulp IHuI'rlple' DSPs 'j"
can be implemented for data preproceéssing

E o

The most recent: XILINX chips (. V4 ) have even hi her density and hlgher'
speed ( 400MHz). Links are compahble with; links % Virtex Pro.

http://www.xilinx.com/products/virtex4/capabilities.htm

ke 1" " Data from linK enter dil"'e'cﬂy fnrfo FPGA memory, ready-for pr'ocessing e
" = Because the only input_to 'rhe boar'd is the data flber' the bodrd(s) can be
ms‘ralled close to the funcﬂon . : -

= ﬁouﬁng of acqunsi'rion data €an easily be accomplished - @ -

=  VME is no more needed !



App//ca tion Adap five, Op f/cs'

e Fiber
Duplex
Connection

Adaptive Optics
Front End
Module

Mirror
Function

Back - End PCI
PCI
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Virtex BGA - One Conhection foo much




Virtex BGA, - Missing
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