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PCIZDEA—F 14K LVETKLLLY)

e General Standardtt & ADC/DACH—FK

e CONTEC%t&!Binary Outputh—K(EXTXF)

* CentOS5

« Real time linux kernel (Wind Rivertt &)

* Matlab + Simulink ()7 L34 La—R 4 RK)

ZFDPC(CThhoE(HE)
* NFS,NIS server
* MonitorFHPC

* GatewayZ{#-> Tfirewall N &M

JGW-G10000xx 32



o263 «Co SEUVL—T: 16kHz(128kHzE TH]) (ICR:

Sastinese Tor Comms Ry Bisptrgh
Vagreraity of Tolge

« Mail loop: xxx(ET JLZ )fe.rtl
— Wind Rivertt & D Real time Linux_E TE)K
— Matlab®Simulink EDGUITEZE, cOOI—FRIZE#HIN, BT TI7MI)LIZaV NS ILEND
— EAR/\—YI[&filter, gain, switch, matrix, test point, excitation, X U HAI;EE S

> more /cvs/cds/llo/target/l1ctr/startup.cmd
sudo /cvs/cds/llo/target/I1ctr/ctrfe.rtl > /cvs/cds/llo/target/I1ctr/log.txt 2>& 1 &
PetrELVSETILDEEDUT ILALLIL—F

o AVNAILDEF

> make ctr

> make install-ctr

> make install-daqg-ctr

> make install-screens-ctr
> startctr

TUTZIILEA LO—FDEYET,
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o283 <_* Real time code on Matlab, Simulink (7 )

Bastinese for Commi Ry Rbspdrgh
Vagrersity of Tohye

. ICLIO Center Room Controls ICLIO Length Sensing and Controls

SW Instal

site=L1
rate=16K
deuid=9 | nt outt
gds_node_id=0 ) = nt POX
shmem_dag=1 e o2
no_sync=1 casFit
cdsParameters 3 ous
n2
POXFB 5 ous
casFir
Ll Outt s ous
e ouz = o7
n3
POXDC e ous (] ous
POXDC_MON1 OhFR . -
T —
‘odsE plesOutput INMTRX
L Cus Matrte
PCIB6-16AIB4SSA Ind4
o TRX e ous
acc_0 casFir
TRX_MON W our
odsEplesOpUt
re ous
DAC_0
PCIE6-16A016 NX
20Vp-p, 16-bit, 305uV/count MTRX
Martc
PSL
em—— ®—-
3
POY
casFir
«»
I8 Terminatort
it outt
[ ouz
100 ra ous
Monitors for laser bench
-u ous
3 ous
e ous
SPI i our
Monitors for laser bench re ous
NYMTRX
W

N T— [=ME R T \54




ooy oLe BEERMINHCDReal time code ICRR.

EEDavrA—LY T F)L ﬁlter bank matrix, trigger, linearization etc.) DcM3A—F
cds7rts/src/fe/ctr/ctrc7f)\E@J R4, ctrfe. rtl%\:I.//\'f}lxi‘I ns

//Start Ofsubsystem LSC sk s sfe s e sk sfe s sie sk s sk sk sk s sie ske sfe st sie sk s sk sk sfe st st sfe sfe st sk sk s s sk sfe st sie sk st sk s seosie sk skeoskeosk sk

// FILTER MODIILE
Isc_pox=TfilterModuleD(dsp_ptr,dspCoeff,LSC POX3dWord[0][0],0);

// FILTER MODULE
Isc_poxtb = filterModuleD(dsp ptr,dspCoeff,LSC_POXFB,dWord[0][1],0);

for(ii=0;ii<1;ii++)

Isc_nxmtrx[1][11]

pLocalEplcs >ctrf SC NXMTRX 11][0]@ pLocalEpics->ctrd.SC NXMTRX[ii][1] * 1@
// Relational Operator
Isc_operator = ((pLocalEpics-»¢tr.LSC_XTHRESH) <= (@

// DIVIDE
if(Isc_nxmtrx[1][0] != 0.0)

Isc_divide =1sc_pox / Isc_nxmtrx[1][0];

}

else{
Isc_divide = 0.0;
b

JGW-G10000xx



T <o FMM EWNIL—TDOTEYTS L

— i —H— [T TOIEIEHFEYRIZLAGELTULIWY

* epicsioc <EpicsA R

> more /cvs/cds/llo/target/I1ctrepics/startuplLl
#!1/bin/sh

.Jctrepics ctrepicsL1.cmd >& ioclL1.log &

echo ctrepics L1 IOC Server started

* dagd <Data acquisition deamon

* NDS

> tail -3 /etc/inittab
fb:35:respawn:/cvs/cds/llo/target/fb/start_daqd.inittab
nds:35:respawn:/cvs/cds/llo/target/fb/start_nds.inittab

* tpman <Test Point (#ilt) < H—:3

* awgtpman &Arbitary wave form generator(ET EHRN D EE R D FRIER) <R~ —

> more /cvs/cds/llo/target/gds/startup_ctr.cmd
#!/bin/bash

cd /cvs/cds/llo/target/gds; sudo /cvs/cds/llo/target/gds/bin/awgtpman -s ctr > ctrlog 2>& 1 &

JGW-G10000xx
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Data channelDfE%H )

Epics channel: U7 JLAA LT —3%1/64F  EICFRAMBDENTF v

Vo ZE(EHB) DFvoRILBHY ., EIZMEDMAE THERA,

Test Point: ) 7 ILAA LITHEN TS T —2ZiR<=HI—BFFHIIZ1ES

Fr R TARRA L DRI ILHIFR (2418) A3 5 . I L TCPUIC

%Eﬁ;ﬁ‘f\b\éo RZBDIIREDT—AREFT, BEIZSHDIF->TIE
AIFLN,

AWG: Excitation(ETE# EDFHEes. LHAADACHLIEEEZHT EE

TEBD)&ESE, AWG Test Pointz— DAY %, RILLTAMRA UMD

I HI R (81E) AV B

DAQ channel: test pointZFEEKICEHALGEWLKIIC, HoALHRHLN

=T —3%T4AY LICFrame datab LTHREFLTEHL T—RDEFRAIAH

[ZCPUNRT—ZB DGV BEDT—FZIHhDIE>THLIENTES,
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4393 <J* Real time code D [E¥R

Sacreraity of Tokye

000

Dcu Id
Chan Count
DAQ Rate
DAQ+TP Rate
CRC

DAQ Reload

DA Status CPS  SUM

3:\mm] o0 B 0 | 0 |
FB1
0x2000 - FB/FE config mismatch

0x1000 - Transmission error
Oxbad - Stopped or out of sync

SPI_AMYAW Complete

Coeff Reload I Diag Reset I

IRIGE Diff [N [ ns
1pps Trig ] |G us
ADC Sunc [ .
USR Time [_] us
CPU Max 1 “ us

CPU

BURT Restore n

us

JGW-G10000xx

OVERFLOWS

ADCO

A
i:

DACO DAC1

L

> I =P
b

[T

Sun Feb 28 21328142

Test Points EXC Chans
L,

' N\

g |— HII
—l



TR AT LICHERTF 04 EREF ICRR.

Lastinuse Tor Comms Ry Bisptegh
Vagrersity of Tolge

B 38 iF A

1. ADC/DAC to AA/Al interface (Ultra SCSIr—7 JL CHEHR)

2. Anti Aliasing (AA) /Anti Imaging (Al) filter

3. Differential signal driver/receiver (ADC/DACIZZENE B Z KO HY.
CLIOIZS VT LIV RDLEMOARI M —EDT-8)

4. Whitening/De-whitening filter (ADC/DACEBIZ/ A XM KELV=8D)

BICHEZDLD
5. Binary output(OV-5VD R/ YF)EZ DA Z3—T—RX RUZEN
’EZI/H:I—)I/T%Y/7I*%Whlten|ng/Dewh|ten|ng75\§JJ<<J:')( AYN
CLIODREZIRFETE S
6. Variable Gain Amp.
— T LDTAa A= LB R EYBEL S EREESD: SEHSERL
— BT, TIOAIMNSOUMO—IILTERLDEED: kE5F
7. Timing System

— WAF-S>TULREDIFXRDED . Master SlavelERRKD I 7 A N—TiEfrSh -, BELELE
ETELDNDE(LGOMNSAFFE)
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(4

Lastinute Tor Commns Rary Ritapts b
Vagreraity of Tolge

<3¢3"4J» CLIO Digital Front-End ICRR

Mass Lock Loop Dsub9
Pe dicular Arm Cavi . .
Detection Port Connection Diagram 7 Pug O Input

NIM
A PBS PD1 7 Jack Q output
Differentil 19 inch rack case
ignals
‘ Driver
© Front Panel Rear Panel
&> Computer
‘ PCI PCI PCI p
‘ ADC DAC Binary
1/0!
PCI-X Expansion Chassis
& Dsub9
Whitening (VEA) v v v s IF:_PSO AA-ADC interface ®
option ampling
P v vl o =L 0
|a DC P - AL
Differential \w 7 SL?[‘)’:)T; Anti-Alias Flter (:)
Signal
Transfer
- 68pin
g’ vvYww|i
Logic | O 7 9 < 1 m:l?;:)?; Binary 1/0 interface
Output
Module
Differential -
signal WU U U | == 0| oachtineice (1)
Transfer ) ]
d7 7 \w / e Anti-Imaging Filter
o] |- @
LEMO o
(o]
Perpend. (o) O
Near O o
O O
o |@)d
Coil Driver Diff. Receiver

De-whitening



(0]
Q
-
-
)
-
(ol
O
.cv




0:0: 0:0 Differential Signal Transfer with AA/Al m;‘.“.

*Cut off frequency of AA/AI:10kHz. [BEIF&IXAA/AITIH EE

*ADC Sampling rate: 64kHz

ST E # N T16kHzIZdecimation (CPU/NT —EXB D =)
“EBRENODLine/ A ADEEZERT H-OIZEBEAXEER

To
Several
Circuits

-

Anti-Alias (Smoothing) Signal
Filter + Driver Receiver



lastite
Vagrersity of Tolye

o393 <. Whitening/dewhitening filter ICRR,))):

Phase (degree)

AP35 E—— — PE5 for CLIO
g P 00000 — 180
10000 _ /‘M\ L"’" : 0
". ‘ | : _\' B | 1000 | /.»/)7\\
w o o R BN~ " I / ::’:1
3 Chl: double y// /} 0
100 || Ch2: double =— - |
ol | Cnai Single | -0
¢ il g i i o 0.1 1 10 100 1000
‘ ! ' - . 3 freq. (Hz)
A = o - DE5 for CLIO
« ‘ ’ 1 N
- i h 1 1=
Pole 1Hz, Zero 50Hz, —E% or —EXtIYE Z Al 8E : Eg — / B
[ Ch 4 4720
0.1
Measured noise performance E \ 170
* 3.5nV/rtHz @ 20Hz / Whitening filter input 4 f 1740
* 5.0nV/rtHz @ 20Hz / De-Whitening filter output 0.01 | 1720
4 -60
TORIILANERIZ, 7O whitening filterz$THHT &5 | \d)K 177
I3 digital anti whitening filterZ AL D T, 5T EH A TIE Tefon 80
WE) TSN TWVENEEDESELTHRAS, HABRB o 1 10 100 1000
[Zdigital anti dewhitening filterZ@EL TH 77 freq. (Hz)

JGW-G10000xx 43
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12
]

Voltage noise [V/Hz

22

S 4

<J» ADC/DACD /A XINTA—T R

ADC/DAC noise

10° |

m “I"" b m,ﬂu” il "“W]

—— ADC noise with AA & digital downsampling
—— DAC noise with digital upsampling & Al

10

10

1

Frequency [Hz]

10°

10

10

ICRR,

Wit Tor Comms Ry Bisptegh
Vagrersity of Tolge

» ADC/DACEBIZHTpV/
VHZRREE EMEY B LY

1. ADCOD#kHzDEEY) EM

L) &skHZEL E AV hvkEn

1 TULVBDIEsoftware AAD)
{ =&

» DACD1kHzLL E I A A3
E5ICKBE—IUNHET

1 WBEHERETEL

1 * ICBiI>E—74%4
] CIEBIZRKEDRLY

ADC/DACTH 5

» whitening. dewhitening
filterZ 8 AT I &ICKY,
SREETD/ A XEEH



o392 <_® DAC noise with Al filter ICRR.

Lastinute Tor Commns Rary Ritapts b
Vagreraity of Tolge

DAC noise

10_4 !— 1 1 IIIIIII 1 I IIIIIII | ] L} IIIIIII 1 1 IIIIIII I | ] lllIlII 1 1 IIIIII-t-

—— Al input terminated @Al output ]

DAC zero-fill @Al output I

5 DAC noise @Al output

10" F~ === |njection signal for DAC noise measurement B

o (could be larger because of imaging) .

8 I

"N |
T

R -
=,
)

g 10°F i:

< » -

o "

o '

..(E -

= Z

107 k- "

10-8 'I- 1 L1 IIIII 1 L1 IIIIII 1 L IIIIlII 1 1 IIIIIII | | - - - II IIIIIIIIJ'

10" 10° 10’ 10° 10° 10° 10°
Frequency [Hz]
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< 15 meter >J‘

——-10 meterﬂ

3 meter

Myrinet
Switch

LCGTIZMAITT

oiecry | HFUb (2 & B AR, LNDAES

11%%g Existing 10 %l/f‘d: H-*L'jft;lat;l'\?iﬂﬁhﬁ

T HAGOTHHRERR)

Large BP
2 ADC

End

3 DAC

5 EIDCLIOL DFFIE
‘EndETEITADIZHE
10 meter PCle switch
Optical adapter

— Optical cable
Rack Timing master/slave

T\ HEE DHEE DD

40 meter

Fiber Link

\ PCle Switch ( : LZ\ g

Large ov

1ADC Myrinet switch?

40 meter ——Fiber L

KmP oA D ki
Reflective memory?
= RBEET—RANL—

Rack

Small BP
1ADC
1DAC

1BO




>
393 <C» cost ICRR ),

g BB (F ) {EE (FF)

Multi core PCle YA Analog[a] #& 15/4ch InputHriSoutputE
based PC T#1ch¢éd 5

HhaRAR Y R 60/— & A8

DC 40/%% 32ch/#&

AC 35/#% 16¢h/#

Binary Output 2.5/ 32ch/#&
Matlab/Simulink W

Real Time core  [IKI1) BATE S &ffit&up

30
20?
10?/1station

20 for 100m 100m (& YLaR AT BET=
M. kmlTFEEXR#E
i

>

)

60

Example
1. Table top=EZ TDHI(ADC,DAC,BOK- 1D IHE): #4005 H

— PCleZ3fEHE HPCER DIT T, 7')—MDReal time coreZf# L, BliRE BIEL ., HIEFZHURF
DELDIZTNIXIS0FARBETESNELNGND, TERIKEE

2. CLIOVSRATIURIL—LAIZHRRboxZ LG WG & (B 2—N o IR ETEAD
—TJILTHE->TL . ADC,DAC,BOE-3%1) : #9550 5 H

3. CLIOOSATIURIL—LAIZHERboxZEERIE (774 /N\—4—TJ )L, ADC,DAC,BO%&-4
) #9800 M

JGW-G10000xx 47



Summary ICRR,)) ),

CLIOTCT UZILHIEIY R T LD FEELIBDOT-
%%ﬁ@ﬁ'é?ﬂéh“%ﬂ B EMNBTEMT TIZE
sESNIRHOTLVS

77O  DCLONEREZXT 2L THT
CENRDEYMED BE

E—LtE2R) T FETTEHECLIOTHDER
= 75\_ '&Iﬁcs?f(é

LCGTD AR AT ELTRHEEZREITTLKS
ENKYITHS
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