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Global and internal requirements

Internal requirements

Item Requirements Comment

Sampling rate 65536Hz at ADC, then decimated to

>=16384Hz

Global requirements 16384hz

ADC bit resolution >=16bit

Observation bandwidth — f
ynamic range o . N
. >=+4/-15V Differential input
>5kHZ input
Dynamic range >120dB R Diferentia output
. ADC noise <3uV/rHz Effectively reduced by whitening filter
Control bandwidth >200Hz
DAC noise <3uV/rHz Effectively reduced by dewhitening
filter
Number of channels >1024
time delay <100usec For >200Hz UGF
Number Of OUtpUt Channels Input channel >2048ch (16kHz:>128ch, 2kzHz:>512ch,
>256 numbers 64Hz>1024ch)
Output channel >512¢h For mirrors, seismic attenuators,
numbers PZTs etc.
Stored channel 16kHz:>64ch, 2kzHz:>512ch, ~300TB/year
numbers 64Hz>1024ch, 16Hz>10000ch Y

Provides a robust and flexible platform to IFO and all subsystems
for control, monitor, diagnostic, switch
during installation, commissioning, operation, observation
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m STEHDRARYY

Real time front-end ~20&
— SUPER MICRO%t&12U PC. 3GHz 4core Xeon x 2

— PCle bus + Expansion chassis(20 PCle bus)

- E\\eneral Standardsft Z2ADC/DACH—L, CONTECtt & Binary Output/1—

— Gentoo Linux + real time patch
— RT core + EPICS
— Matlab + Simulink (V7 L34 La—F &£ RK)

Client workstation (General PC like DELL) with very strong user
applications ~10&

— Ubuntu Linux

— User applications for epics: monitor/controller (MEDM)

— User applications for RT signals: digital filter composer (foton), multiple
channel oscilloscope (dataviewer), FFT, network analyzer (DTT)

— Script tools for Automatic operation
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Front-end PC

¢ Real time core

Network router

IO chassis

Anti Alias filter box

—T o
===q¢

Anti Imaging filter box

|====ﬁ

Binary Output interface box
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=7 :D-sub connector
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Workstation

Connecting subsystems into digital system

» Dataviewer(oscilloscope)
DTT(FFT)
* Foton(digital filter setting)

Prepared by each subgroup

Whitening

* Switch by BO

Interface/driver box
* Variable gain stage

* dewhitening filter

erti ilter
Coil-magnet Actuator /
N LvDT
ALl J =

Inverted Pendulum Leg

Vertical Filter

Se—3#———Monolithic GAS

\+—— Platform

|- Intermediate Stage
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m Overview of digital system network

Building a whole digital Providing a platform
system with various network for signal input/output

Application
Interferometer

SAS

Interface/ etc.
driver box

RFM network Front-end PC

TVX
10 chassis

General
network Front-end PC

Front-end PC

10 chassis -IO chasers
Mast(;r PC/ . ({;ﬁ \\\ oo
. (boot/NFS —.9
Workstation NDS/DC server) T

DAQ network

Data analysis

1. #HlEMESRYRT—0: T—REXFNIFEZLILGUOD, FIHEESLGORNDMDEBETELTRELNHD
--> Reflective memory: GE (long distance ~km, but slow), Dolphin (fast, but short distance ~100m)

2. BEAHRESRYNTI—0: EHRIERFHEEZRE CSOREREDEREETHINGN., BRET—4E
--> Myrinet or Open Myrinet ((BIEDA7ELNTOkRa)L)

3. ADC/DACKRUEEHEDREARYET—H

--> Master/Slave style timing system



m Timing Network

Timing GPS receiver
master

GPS antenna

= Metal cable
= Fiber cable

Outside

* e

Network

ﬂ\/laster PC
. General Front-end PC Inside
switch

IRIG-B network Mine

Timing slave %

Front-end PC
* Real time core

Y end

Front-end PC

Timing
Fan out =t

e Center/front< 3km > ,
\Qﬂngslave room /




LCGT Digital System Layer Map JoWD1100see

rev.1 Aug.30.2011

Client workstation1 | | Client workstation2

Q00

. | Dataviewer || DTT . [ Dataviewer || DTT

Application
\ ~
Epics channels ~64Hz \\:f NDS ~64kHz
Data access |
£ —
Data
Storage
]
DAQ network
DAQ |
Test Point
RT Core . . '
Hardwere ! § ...
4 nc
Timing 1PPS| (G f; e e
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Real time system mounted in 19inch rack:
PC, 10 chassis(ADC/DAC/BO), timing,
AA/Al

— Front room: length(1), WFS(1-2),
auxiliary(1), network(1-2)

— Center room: Input optics(1-2),
suspensions(1-3)

— Main suspensions: ITMX(2), ITMY(2),
ETMX(2), ETMY(2)

JGW-G1100596

CO Raw data storage at site for Imonth long:
(171 100TB

N

\_/

O




e W Fanout
EVIGY) . w o
= weur Y L} [ o 3 pE oW ‘ {
~ L. ; !
‘ ILERY T T wera T ewum Ll
oflli o ° o ©

Network, Time Server CD9955A  coser &

J

m NICT ~
wiox 1V z
CPSUSH IPPSCOMOUT M 1PPS 1PeS_ 1PPS [
Y mo L3 o sw BT 1PPSpum

VB e s O 700 /

iy w0 SOLB)

PRLERRIBBERY, | L
T

™

TIEETr oY
PR TR P l



BiEE EEE)

o

I |

m

Dataviewer o s oy - (long ter
(oscillosco SR Sy monitor)

JGW-G1100596 2011/9/18 HAYEFXR2011 EEMEAKRE ElIl &




AA/Al board

* LIGO designed AA/AI
filter boards
— 8ch differential input
(16¢ch for single) / e Ml O o el e
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m Summary
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