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m Analog or digital?
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m How to develop?
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m Schedule

Before LCGT funded
1. Development of prototype system at/using CLIO

After LCGT funded
@Delivering digital systems to subgroups

3. Test bench of digital system for control and real
time/offline data analysis using CLIO

4. Development of full digital system for initial LCGT

5. Extension of the digital system for basement
LCGT
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Data storage

16kHz full data(£2H)
1second data
1minute data (K A)
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1. Task area

Functions of digital system (from ICD)

No. Function Description, equipments
1 Digital control system Main system. PC, ADC/DAC, AA/AI filter, whitening/dewhitening
filter, real time OS, control software, monitor software, data
storage.
2 Detector tuning system Adjusts interferometer parameters. Tuning software.
3 Detector diagnosis system Interferometer self diagnosis. Diagnosis software.
4 Long term monitor Monitor software, data storage
5 Auto lock / auto alignment Real time lock code (fast), auto lock and alignment scripts (slow).
sequencer
6 Detector operation system Operators, operation scheduling, auto lock scripts.
for GW observation
7 GW search data calibration Real time calibration shown in the control room. Projectors,
calibration signals, real time calibration software
8 Real time data analysis Real time data analysis shown in the control room. Projectors, real
time data analysis software
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Item Requirements Comment

Sampling rate >16kHz

Dynamic range of | _/ i5y Half on differential input

input

Dynamic range of | /49y Half on differential output

output

ADC noise <3uV/rHz Can be reduced by whitening filter
DAC noise <3uV/rHz Can be reduced by dewhitening filter
time delay <100usec To realize >200Hz UGF

Input channel (16kHz:>128ch, 2kzHz:>512ch,
numbers >2048ch 64Hz>1024ch)

Output channel >512¢ch for mirrors, seismic attenuators,

PZTs

Stored channel

16kHz:>64ch, 2kzHz:>512ch,
64Hz:>1024ch, 16Hz:>10000ch

~300TB/year
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Number of stored channels

Data acquisition,
Data analysis, IFO
control

16kHz:64ch, 2kHz:512ch, 64Hz:1024ch
16Hz:16384 epics channels
(see channel list)

* | Data bit resolution at ADC/DAC

Data acquisition

16bit = 65536

* | Data bit resolution in PC

Data acquisition

32bit = 4 Byte integer

Data transfer rate

Data acquisition

4MB/sec for 16kHz,
4MB/sec for 2kHz,
128kB/sec for 64Hz,
1MB/sec for 16Hz,
Total ~10MB/sec
~30GB/hour
~1TB/day
~300TB/year
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Mounted in 19inch rack
— Front room(5): length(1), WFS(2), auxiliary(2)
— Laser room(1): Laser
— Center room(2): Input optics, OMC
— ITMX(1), ITMY(1)
— ETMX(1), ETMY(1)

Network

Fiber cable: 2 for GPS, 4 for Reflective memory
3km, ~100m in vertex

TCP/IP:10Gbps, wireless

Data storage for iLCGT: 500TB, paid by digital system
Data storage for bLCGT: 3PB, not funded
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m CLIO sensitivity using Digital control

| CLIO sensitivity
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m B2 F & D E = ifTBA ¥ A digital systems

« PC: SUPERMICRO%t & 1DIN server, 2x4core 15
— CentOS + Real Time Linux (OS/MGentoolZZE B 2% A R[EEEHFY)
« PCle Expansion chassis: One Stop System#t 24, 0SS-PCle-4U-EXP-2001-700 1&
* Analog Digital Converter (ADC): Genaral Standardsft® . 16bit 64ch(32ch for diff.).

PMC66-16A164SSA-64-50MHz-MEM 1 or 2%
 Digital Analog Converter (DAC): Genaral Standardsft 2, 16bit 32ch(16ch for diff).
PMC66-16A016-16-FO-DF-MEM 1 or 2%
« Binary Output (BO): CONTEC£#t !, 32ch. DO-32L-PE 1 or 24X
« Timing system(Columbia XZFEZBL CFEFH) 18
- {fhE9 57+ EER:
— Interface box for ADC/DAC/BO NWEIGF v RILER
— Anti Aliasing/Imaging filters B Frvo R ILE
— Whitening/dewhitening filter + Variable gain amplifier B Fvo IV

s SHEEFTHECEEEZEREMTTE. TNULVELFESIBXREETFE
FTE: 225 E:3600 5. 23FE:0M. 24 E2{E30005 H
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Item

Requirements

* | Sampling rate

16384Hz(sampled at 65536Hz and decimated to 16384Hz)
option: up to 65536Hz for limited number of channels

Number of channels

32ch / 1 ADC card
16¢ch / 1 DAC card
32ch / 1 BO card

Maximum card number

Total number of ADC, DAC, BO = 14

* | ADC bit resolution

16bit = 65536

* | ADC dynamic range

Full differential +/-10V = effective range +/-20V

* | DAC dynamic range

Full differential +/-5V = effective range +/-10V

* | Through delay 80usec

* | ADC noise level 2uV/rHz

* | DAC noise level 1.5uV/rHz
* | AA filter noise level 0.1u V/rHz
* | AI filter noise level 0.1u V/rHz
* | Whitening filter noise level in V/rHz

* | Dewhitening filter noise level in V/rHz

Connector shape

D-SUB9 @ ADC in, DAC out, BO, AA in, Al out
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m Interface
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