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Introduction _
and Key Painfs' e |
Constructedpis' a modular sys?eg wu‘rh % " E,
A Back- End as 64 Bit PCI Mas‘rer‘/Sinve In'rer'face

-_—
A basic Fr'on1' end unit containing a four channel ’sys#em ohne card of
standard VME 6U size* e . T

L4
- 1 A

| B -
[

= Power Consumption on this Front-end is less than 10 Watts -
( Excluding power:supply ) -

. Very low noise achleved because
there is no processor,-no data bus-on ‘rhe front- end side.

-

- Dcrra distribution-on Back and FronT-end side possi;ble = free ‘ropology'.

[ g [

L *Gonr-lec‘rilon be-fween BacK and Front-end only by fibers. - a

= System does not require active cooling.
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Virtex Pro Facts.

= |
- n

- - a = y = a .4 -
Device utilization'gljmmary: Selected Device é\/_p'?ffG?.Z-S n

Number of:Slices: 2508 out Of 4928+ 50%
Number of Slice Flip Flops: 3043 outof 9856 . 30%* -« ™. | < «
Number of 4 inputTUTs: - 4190 out of* 9856 - 42% * - »
Number of bonded 10Bs: 124 outof 396  31% T 8
Number of TBUFs: 160 outof 2720 ~ 5% .
Number of BRAMs:" 25 outof <" 44 " 56% .
Number of GCLKs: " . Joutof 16 18%
“Number of GTs: ¥ fe* "4 outof - .8 50% o
* . Number of DCMs: . *3 1 _outof 4 25% s 8
- _ T . - g
_Signals'to route : ! LN T £ -
- - . i - =
' - k +
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Structure

C' ommunication-and Data Tr'ansfer .

B

Communication and data transfer to the back- end is handled wn‘rhMrieg Pro..

FPGA's Gigabit«transceivers: o

_‘ - - ; - -
The Ehysmal ‘rr'ansfer' is handled either on ﬂﬂ' ( Eront-End To
( within Fron’r End —

The communicationgdbetween all system modules is based on packet transmission overs

serial links : s

B

The principle of commumca‘non is the same for all modiles

A packet structure is defmed to address a f‘unc‘rlon (e.g. a register or memory in a

front-end module) for r'ead or wm’re

- L

~ board in the Front-

_ From the Back End é PCT boar'd ) the packe‘rs can be routed to and through each

™~

R e

In the Back-End a PCI DMA controller is lmplemen‘red for ‘rransfer ‘ro the
Acquisition computers memory

LY

_Ea;rla are routed with -‘rhe same structure.from the acquisition modules o  the Back®
"~ End » ' - ’ ¥
~ W - »

-



Data
Packet
from
Back-
End

communication and. Daita Transfer

WRITE
DATA

TO
ADDRESS

READ n
WORDS
FROM

ADDRESS

* LT

LINK COMMUNICATION =
PRINCIPLE &

e MRS E
1 bowe: §
= |

FUNCTION
# ADDR

FUNCTION
# ADDR

RX COM
HEADER #2 e X HEADER #2
i

NEXT LINK NEXT LINK
HEADER ‘ HEADER
#5 or #6 or #7 ; #5 or #6 or #7

. . A

READ n WORDS | ADDR | ... | HEADER2 | HEADERI



Back-End’ - % b

L o .
-

Function is based on the XILINX Virtex Pro FPGA XCev7, '

* 'Back-End PCI is a 64 Bit PCT board. . *l.' T -
= FPGA con’r&@ns‘[’CI interface, protocol function PCI to Trrang(ni_'r/r@?:/'é Baff.er'#
for commumcahon.gnd data reception and l?ockeTIO-'rr'_anscequer'si, S - -

= Direct interface from FPGA to PCI w.i.‘rhou‘r glue logic. . . -: fie?

= Independent PCI master and PCI slave. :

L Commdnica'rion_ and ‘data_ transfers c;II on serial link W
% -_Hcmclishake communicdtion to 1Fr'or‘|'r_-End » |

* Data rate on one channel between fr'om‘ and back-cland ~ ;ZOOA:Byte_ -

R Tl . . . : "~ . - - =

: [ &



Back-End

'-‘. 5

PCI BUS
Interface

XILINX IP

PCI REGISTERS
SLAVE IF
MASTER IF

» Back-End

VIDEO FIFO
Header #01

RX COM
#10
Header #02

STATUS REG
#14

COMMAND REG
#1C

A4
-



Front-End - Basic Boafd
Seqguencer Module

& i - - : o
= Sequencer is éompletely contained withinsthe FPGA -
= 100MHz design = -10ns resolution ¥ aiin :
= Interpreter for Sguencer; Codes within the FPGA : .
* Galvanic isolated high speed trigger input and control outputs | . -_ 1
= Sequencer Codes" x
000 Reserved A s 3 5 No Operation - Ignored
: 001, EXEC Pattern "~ . < Number of Pattern, Number of Repe'rl'rlons >
| . 010 LOOP - * < Number of Repetitions > .
% 011 LOOP END ‘ - :
100 LOOP INFINITE : l : : " . -
101 . JUMP SUBROUTINE . . < Address > ..
" 410 'RETURN SUBROUTINE 4B . -
111 Reserved No Operation - Ignored 2



" Front-End Basic Botird "
Sequencer Modules “Sud
.

> dog s O \

-
#

: '. - -
e 4 .
.. - SEQUENCER ; 1‘1’# B .
Principle : i
STATUS REG . . - - :
# 6000 : — L = e

-
B
PATTERN RAM HIGH
#5000

PATTERN RAM LOW
#4800

v

- '

-" [

COMMAND REG
# 6000

SEQ RAM PATTERN
#4000 i mma ADDR FIFO
" . . 7

l = = REPETITION
SEQ CODE COUNTER +
INTERPRETER o
) . . ADDRESS 3 -
‘ COUNTER
L 4 a

-

L e

=



Front-End - Basic Board
Bias *and Clock Moalle .

- 32 Clock Biasessfully programmable . v -

within +/- 13 VBIt span - resolution 50mvV & o = -

= 12 Clocks -
Rise/Falltime (sno Ioad ) 30ns - .
Drive Peak 50mA, Cont 25mA _ o
Impedance 50 Ohril " e =

= 4 Clocks : = e
*  Rise/Falltime ( no-load ) 60ns r ' . :
Drive Peak 200mA, .Cont 100mA = .
Impedance 50 ‘Ohm : . ~

= “16 DC Biases fully programfnixble g - " . - s
within +/- 13 Volt span - resolution 50mV

' Drive Peak 50mA, Conf 25mA i - : _ ‘ .

; = 4 DC Biases fully progr‘ammable . R - ) -
. = withins+/- 25 Volt span - resolution i'b@mv .
* ¥ Drive Peak 200mA, Cont 100mA . : . a

S

= Telemetry for voltage and current with 16bit accuracy : -
for clocks and biases™ 3
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" Front-End Basic Board* . 4
Manifar' Moa’yje T

- = . ApEE __::-':’;- '
| __ ’ o
= All Monitor sugnals are available angMO ou’rpu’rs on panel
Channel selection by sof’rwar'e ' e e P “ - Dl
- e R Sy
=  Monitor for differen’rial video signals = b Ty -_
= Monitor for-con?ersiqn strobe :
e & ;:-_' - :' - J .* - - g
. Sy Two clock monitors =+ - - _ . i
«* Two monitors for digital markensignals ( Sequencer deriyed ) =
. ’ ‘ L . - "r . | - > | - -

» LED'sfor Rx Tx BiasEnabled”  Sequencer Running ,
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Front-End Basic Board
A cqwsz tion Module (' Four é’hanne/ ) .b,_

- -'I

i : i
Routing of vid®8 data_through a chain o’l-"tﬂn_d's =

Set-up of number of .video channels ' -

Simulator of videojdata -

Software adjustable conversion strobe delay to accommodate pr'eamplrf‘ ier delay

in-10ns steps

Different ADC types have been incor'por'a'r'ec-i
. = - Standard ‘- AD7677 ( 16bit 800KS ) - RMS 0.5 ADV
- High resolution - AD7674 ( 18bit 800KS ) - RMS. 0.5 ADU

POSSlblll'I’y to incorporate hl_gh speed ADC's : .
- ngh r'esolu‘rlon - AD7674 (. _18bit 2MS ) %" B
: andgrd - AD7641 "("16b|'r 3MS ) .

_l'" ; L.

@
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~ Front-End Basic ‘Module R
External System ConhectionSs. jas

.
& = . L H - - ._:-
- S s .
= -Synchronization to additional Basic Modules for‘. € =20 -
- more clocks, biases * e
- synchronized operation of different detectors =
T - i
= . External trigger inpif®and coritrol outputs e g
’ - 1 E
= For high-drive clocks (e.g. high capacitive loads-by mosaics) provisions to externdl drive; 2
modules . : : ; '
- Connection to additional multi channel AQ modules by fiber or copper on thigh speed links -
with FPGA transceivers. This gives a very low "data bus” noise coupling to the analog part
_of the boards. v s 4 T e .
- - i - -

I
||

- Additional fiber output on each- module for routing of special frames or to increase
bandwidth T " '

. ? Connection to,detector ASIC's with special board - all communication and data transfe
. to the back-end Js handled with,the same fifmware already contained in the ‘present
- ’

k. controller ? " ! . i
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=

= .AQ 32 F Module ( F means fast )

Urider:Construction , -

=

AQ 32, Module - -.. : '1 %
& i - - : L TLE ‘ i .! .. - -

. 'g;\g front-end AR 32 Module is also based offthe XTLINX Virtex

. = Tl

.
= The same firmware ( AQ manager and Commumca‘hon VHDL program as d
the Basic Module ) will be usedg = rg : 'ﬁ'

=
-

3 = - T - _- -
= On board are ( at Ie?sl'r ?) 32 acquisition ¢hannels on 16 Bifs'or' 18 Bits_
; )
.» ADC's are the AD7677 (16 Bits) or 'l'he AD7674 (18 Bits) from Analog Devices ( par"l'ly
Pin-out compatible )

~_=_ The preamplifier is fully differential, input range quI be +/- 2.5V. There will be no
- clamp/sample |mplemem‘ed or1 the bdar'd

L

-

On the basis of the AQ 32 module a_version wu'rh fast ADC's ( 3 MS on. 16 an 2 MS on

GA XC2VP7 FF

ady.installed in

¥
e

-

18 Bit ) can be build. Same layout and pr'm'l'ed board might be possible. -

- -
HrgHIDr'we Module for' high capacrrWe loads on locks on big CCD mosuicsjy -

Power Supply h *

Preamplifier

P



Additional -Tasks:

-' - _ . @ .- :1 .-- ---'. . -- -
Implementation.of TIM module ig’ Back-End ?
Implement hardware on Back-End =~ - | 1R
Make VHDL design e " s T

Revision of Front-End Basic Board . .
Revise Layout ' 4
- -Power supply - Buy<or Design and where located- ?

‘-\.* =

"= Mechanics, Enclosure | ' - i

- o & . - .f--... . -__
. - ¥,






*  Outlook ' e i
Use of NgC for TechmcalﬂCDs 7 M'férbu-‘r |
- maybe uieful

'-‘. [ 1 * = .

i

Because of the very compact design and the low -
power dissipation the Front-End Basic Module could
be used for TCCD's.-Advantages are a common
platform for all types.of detector data acquisition *
"+ systems in hardware and software. and no,water
cooling requirements for this system in sensible -
' Gf‘éClS.l - . " =



Outlook

* LT

Design of Real Time Processor for .. - % = '..?!. ]

Adaptive. Optics and Interferometry ? & 5 & °
-, "= : \j" x

‘ - r’ - - 3 b BT
Data links from Acquisition modules eouldﬁed a very fast preprocessor ( the
Virtex Pro contains already Power PC(s) 8h chip ) with data required,for .

interferometry or adaptive optics.

s = i
i - . = - = -

» _ Tl ,
The whole control loop can be implemented within this Preprocessor, also the -
interface to the functions can be on this board. . -

Because the only*input to the board is the data fiber, the board(s) can be
installed closeto the function. : -

“Routing of acquisition data can be easily accomplished. i -

-

"The Virtex Pro chip can contain up to four Power PC processops ! Future
XILINX chips ( V4 -).with even higher density and higher speed-are already in

production. Links are compatible ‘withilinks of NGC prototype. " L 3
= = - I - .
VME would no more be needed ! . -
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Presenta f/on il

Software ued dur'/ng des'/gn lEsi‘mg an &
presenta f/on

Data acqws: tion plug*=ins fram .Z'RA C‘E DC'.S
PCI driver
PCI test. program .

( R/W fo Bad( End Farma tion of packets ) .

s AI/ made by J'.Sfe‘_qmeier__ .

--'-t-... L] 5 - E '-.- : =




Presentation

- Double Corfélated Readout N . e
Setting of Integration Times

Change of Reset Bias .

K N e

. = Uncorrelated Readout ; L e N

| Setting of Integration Time | e

Simulator e

B

. = CCD Readout . -+ - = | _ 1
Tt | . . L . .

«* Noise of Video Channels - = . |
s .. " .‘. - - i‘

= Noise of a Clock Line at Video Chahqel Input -




	Prototyping NGC
	Introductionand Key Points
	System Block
	Real Hard Ware
	Minimum SystemBack-End and Front-End ( Four Channels )
	Back-End
	Front-End ( Four Channels )
	Front-End ( Four Channels )
	Virtex Pro Facts
	How many Errors will be on ?It’s a 10 Layer board !
	Virtex BGA - Missing Connection
	Virtex BGA - One Connection too much
	System Designand Status
	Structure Communication and Data Transfer
	Back-End
	Back-End
	Front-End  Basic BoardSequencer Module
	Front-End  Basic BoardSequencer Module
	Front-End  Basic BoardBias and Clock Module
	Bias DAC’s
	Clock and Bias
	High Voltage/Current Bias
	Front-End  Basic BoardMonitor Module
	Monitors
	Monitor LED’s
	Front-End  Basic BoardAcquisition Module ( Four Channel )
	Acquisition Channels
	Front-End  Basic ModuleExternal System Connections
	Under Construction
	Additional Tasks
	Outlook
	Outlook
	System Block
	Presentation
	Presentation

