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LIGO
Features of Present System

Collocation of analog and digital
Poor noise performance
Inadequate throughput

Limited timing support
Convoluted data paths

High costs
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LIGO
Requirements

a Timing
» Absolute timing precision relative to UTC: 1us
» Guaranteed (no counting of cycles forever)
» Latency between converter and processor: < S5us

a Noise
» Converter range: £10V SE or 20V DE
» Converter noise: 100-300nV/vVHz (SE, best effort)
» No electrical connection between converters and processors (fiber)

a Others

» No restriction on converter location
» Detection of transmission errors
» Support for diagnostics
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LIGO
Analog Front-End

Converter

Converter Logic

524288Hz

band-limited noise
200kHz < f < 300kHz

Converter

K'om‘eﬂer Logic

AT filter
250kHz

524288Hz
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LIGO
Digital Front-End

register 1kHz low pass memory

framer

from
ADC

gigabit

8kHz low pass

to data

transmitter concentrator

2205

recelver

gigabit
from data

) fan-out
register

register

unpack

1kHz/8kHz low pass



——
,-@ -r' 8 _JF|T!J_‘T\ I:"!:':. J ® —:R - ® =

Qa—m !'—-uk—l*—m "'. sty !—m"qm—‘!
‘_.H se—}"‘ b 5 "6 ‘53; ijg%‘ra 1-_" ST ;..'hES»JB gwfi-ip ,; .

£Eds aedi H g: wdl ga EE.,“, i s xu Bf
oo oo NN . SHE EpiuE L O 1
) " aexevef|  TuxsRR 5 :
-lnm W =rpholed -] o | i’
PawOg (B8] Ja)JEALS rl ! 1 (l T
NP .
N . -
- S an ¥, | PN
| B 51598 1] B s ®
[0 P 3471. 8 “MEftzIiE
it FEEE BEReieis
Ea:suwﬁ b32a60 5 _Eﬁﬁ%i%,g- ?
13 T
-

Cldl i Sew v §
o
. EEgm
. =
\ el | -
! 1]
e o '
= / "y o |
2]
A a i
' \\. N ‘-
b z T &
oz el Pt =2dl o

&
| B8
P s
l
.
za! e Y

g oz ]
=TT T —— f L e . i
i, 3 gﬁ;ﬁ’q \ (67 i s i_;’;li ; 17
e SRR L WA e
53| EEMEE i I B Lm0 phina
i oo JGEE . il e 0 i
L IS gl L PR T T
g3868R 1 o Euih b2 s R e 8
IRl B e J§ g g SR8 e SR
UPDE:Hfﬁn.ap p }m’,l} g E "ﬁ‘s g8 B H £ 53 =
muin A g e '3,;1] §\§§ ) af® 8% g ® R b5
i pd M2 4 Hrl;n b1s a é -,“ 3 4l ~1
' g || Va1 Pl g 3
ST N gEHinkess  lsmateddss  jlmitidne 3
2 8 ATES B
spieneddt TR TRl

? jgguu
ﬁ -nf tg ,gﬂ ﬁ

? Eﬁfgﬁ ;
4 fep Ny

L _:3 :g}_‘ ’._.T: I

e
14

-

. 5= """g
Dbl = 0TIy =
OsET3

BTty



=T

_ ______I!:;t—_;_ij;l,a”'”! [T I|III!

Probably noise =
of signal source |

— full scale sine wave

—— 1/10 scale sine wave

| ——— 1/100 scale sine wave

' m W“ L ‘W‘ M "L lﬂmmm Wh«m‘

—— grounded input

i mﬂm
u

—

10 10° 10°

Frequency

10°



10°

Magnitude
S

l.LJ_’_ﬁ" [ II||I||| [T TTTI

: -

I
—>-

400nV/\/Hz@40Vpp
35>< better than Pentek' ’ f

- .l ”uunillllmm m [

i R S A e R L A G S e S S
I

full scale sine wave 100 Hz

full scale sine wave 2 kHz

grounded input

rllhv'-'ﬂnl

e

[ 11 ||||

—;

10

10°
Frequency

10°

10*



LIGO
Plans

a Finish evaluation of converter test board

» Use new Audio Precision analyzer (maybe add AES/EBU interface)
» Wrap up in Fall 2006

O Get an FPGA test board with gigabit fiber interfaces
» Uplink development till end of 2006

O Develop a 1U ADC and/or DAC chassis

» ~8 channels per chassis with timing and uplink
» Prototype developed by mid next year

0 Integrated chassis/crate
» Requires location plan

0 Fast Servo Loops?
0 Slow Controls?
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LIGO

Other Documents

T050042: Proposal for a new Converter Design
T050060: Implementing an |IR Filter in Hardware
D060118: Converter Test Board

T060082: Converter Backplane

Wiki: UplinkDesign: Gigabit Ethernet Uplink Ideas
Rachel Reddick’s SURF report (soon)
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