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FLASH MO Diagnostics

Master Oscillator — Overview and History

From Simple box to a Master Oscillator System

Generated frequencies:50 Hz, 1 MHz, 9 MHz,
13.5 MHz, 27 MHz, 81 MHz, 108 MHz, 1.3 GHz,
1.517 GHz, 2.856 GHz

Complex distribution system with many tens of
outputs

Battery backed-up power supply

Reliability required — supported by diagnostics
with on-line readouts
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FLASH MO Diagnostics

MO System Layout
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FLASH MO Diagnostics

MO System Racks

Injector Area H3 Extension Subdistribution
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FLASH MO Diagnostics

MO Boxes — Integrated Diagnostics (1)

21MH= 108MIH= 9LIHz

e BIMHz - giMHz  1osmHz  S0Hz  Lock  Amplimde  10gnims

Detect OCXO FLL  yeyoPA  prL DDS  Detest  Detector  yowopa

FLASH Seminar, 26th Oct 2010



FLASH MO Diagnostics

MO Boxes — Integrated Diagnostics (2)
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FLASH MO Diagnostics

AmpVis Board and Front Panel Display

AmpVis Board
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FLASH MO Diagnostics

Diagnosed Parameters - Summary

Measured are:
Power levels
Phase changes over amplifiers
VSWR of most important cables
Crate and component temperatures
PLL lock status
VCO control voltages
Power supply voltages and currents

Phase changes between various frequencies
(Frequency Supervision Boxes)
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FLASH MO Diagnostics

Frequency Supervision Box
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FLASH MO Diagnostics

FSB Locations
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FLASH MO Diagnostics

Diagnostic Data Acquisition Hardware

Data Acquisition PCB

Monitorig Crate and Patch Panel
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FLASH MO Diagnostics

Acquisition boards (AQBSs) - location
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FLASH MO Diagnostics

Acquisition boards (AQBS) - overview

Slaves: 0 to 7 modules; 8 x 16-bit channels analog data each

Master: 1 module; 8 x 16-bit channels analog data + 8-bit digital data
Ethernet module: communication
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FLASH MO Diagnostics

Server — main loop

|
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FLASH MO Diagnostics

Server — creation process

Configuration File:

SLAVEO_AIN/ .DESC:
SLAVEO_AINY . TYPE:

SLAVEL_AINO:

SLAVEL_AINO.FILT:
SLAVE1_AIND.EGU:
SLAVE]L AIND.DESC:

SLAVEO_AIN7 . PARAM:

"LPP Crate Temperature”

2

1 0 70 20
0.483226

1 0.001 0 O
0030 "v"

SLAVEL_AINO. TYPE:

One file — many servers praelami:

Connection parameters
All channels' attributes

Units
Signals' types
Signals' names

Alarm conditions

SLAVEL _AIN1_FILT:
SLAVEL1_ATIN1.EGU:
SLAVE]1_AIN1.DESC:
SLAVEL _AIN1.TYPE:

SLAVE]1_AINO.PARAM:

"HPA1300 Transducer Gain"
1

1 0 2.5 0.5

186.991

1 0.0 0 O

0 0 200 0 "deg"

"HPA1300 Transducer Phase"”
3

1 0 180 10

SLAVE1_AINZ2.FILT:
SLAVE1_AINZ2.EGU:

SLAVE1_AIN2.DESC:
SLAVE1_AINZ2.TYPE:

SLAVE1_AIN3:

SLAVEl_AIN3.FILT:
SLAVE1 _AIN3.EGU:
SLAVE1_AIN3.DESC:
SLAVE]1_AIN3.TYPE:

SLAVE]1_AIN4:
SLAVE1_AIN4.FILT:
SLAVE1_AIN4.EGU:
SLAVE1_AIN4.DESC:
SLAVE1_AIN4.TYPE:

SLAVEL_AINS:
SLAVEL_AINS.FILT:
SLAVE1_AINS.EGU:
SLAVE]1_AIN5S.DESC:
SLAVEL_AINS.TYPE:

SLAVE]_ATN1.PARAM:
SLAVEL_AINZ:

SLAVEL1_AINZ.PARAM:

SLAVEL_AIN3.PARAM:

SLAVE]1_AIN4.PARAM:

1.19505

1 0.001 0 O

0030 "y

;HPAIEUO VSWR AmpTitude™

1 0 2.5 0.5

202.506

1 0.01 0 0O

00 200 0 "deg"

"HPA1300 VSWR Phase"”

3

1 0 180 10

2.26053

1 0.000 0 O

0030 "y

"HPAL1300 Output Amplitude"
1

1 0 2.5 0.5

118.81

1 0.00 0 0O

00 200 0 "deg"

"PLL1300 Post Amplitude Phase™
3
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FLASH MO Diagnostics

Server — connection

Connection:
TCP/IP
Two types of devices:
Ethernet to RS232
LAN/GPIB Gateway
Automatic reconnect
Reporting bad links
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FLASH MO Diagnostics

Server — receiving & translating data

Up to 15 signal types per server:

VOltage MO Rack 1/MO Rack 3
Cable 1 ({LPF)
D-sub 25 D-SUE 9 D-SUBQ  [Controller | Controller  |Signal Name

Te m pe ratu re Finno.  [Label F'in no. Eoard E oard Input
il M Ain 1 MMaster ATNG OMHz OCXO Am plitude

P h ase 2 M Ain 2 MMaster ATN] 81IMHz VCXOPA Amplitude
3 M Ain 3 MMaster ATN2 108MHz VCXOPA Amplitude
4 M D 1 MMaster D1 (AIN7) |[81MHz PLL Lock

Di ital Data 3 M D 2 MMaster D2 (AING) [108MHz PLL Lock

g ] M Ain ] MMaster ATNS OMhzPA Amplitude

7 =0 Ain 8 Slavel AINT Crate Temperature

Powe r g M Ain 8 Mas ter AINT O0Ahz Amplitude

Voltage Standing Wave Ratio

FLASH Seminar, 26th Oct 2010

17



FLASH MO Diagnostics

Server — alarms

Global alarm 3 types of signal alarm
1 alarm per device Value too low
—RACK INJ-10 RACK TNJ-9— — Gradient too b|g
PS (LPP1) | © LPP1 O Value too hlgh
PS (PLL1300) | @ 145.838
PLL 13:}. Rk

BATTERY_RACK1 180.
[ PLL 1517 | @

PS_HPAB1_1

PS {LPP@.
HPA 81 @
PS {PLL11:§.

BATTERY_RACK3

HPA 1300 )

Controller

PS_HPAB1_2 [CorreTations |
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FLASH MO Diagnostics

Server — signals — data recording

—
Value: 1.14904 O | 00 [fr=rer=m=
ReCOFdlng SyStem: [V] LPP 108MHz VCXOPA Anplitude
1.1496

Handling multiple files
simultaneously (no limit)

On demand
Raw data for external
: 1000 0.366981089115 Tue Sep 21 13:16:52 2010
processing 1001  0.367019265890 Tue Sep 21 13:16:57 2010
[_()r1§; r(;(;()r(jir1g; F)earic>ci 1002 0.366981089115 Tue Sep 21 13:17:05 2010
1003 0.366981089115 Tue Sep 21 13:17:10 2010

possible (weeks/months) 1uus  o.36e042912340 Tue sep 21 13:17:15 2010

[ TR . R e B . B . R . R - D - T e R |

: : 1005 0.366981089115 Tue Sep 21 13:17:20 2010

Pause in recording 1006 0.366981089115 Tue Sep 21 13:17:29 2010
possible 1007 0.367019265890 Tue Sep 21 13:17:33 2010
1008 0.366981089115 Tue Sep 21 13:17:38 2010

1009  0.366981089115 Tue Sep 21 13:17:43 2010
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FLASH MO Diagnostics

Server — signhals — correlations

Correlations system: e = E(XY) - E(X)E(Y) |
Pearson's correlation T JE(R) - (B(X))? E(Y2) - (E(Y))?
coefficient for up to 15
signal pairs per server
On demand recording
Long recording period

possible (weeks/months) |

4:37.15 4:38.15

26.10.10 26.10.10
Name: TEST.DOOCS/LOCALHOST_E10438009/MO1/SICCORRD
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FLASH MO Diagnostics

Server — user interface — main panel
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FLASH MO Diagnostics

Server — user interface - FSB

.
M MO__EXPH: TEST.DCOCS/LO

EXPERIMENTAL HALL
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FLASH MO Diagnostics

Server — user interface - |njector

'!n( MO_INJ: TEST.DOOCS/LOCALHOST_ 51[1498009!! Ty Av m . — . | |
Update: iy Morm  Fast | Slow & =
MASTER OSCILLATOR SYSTEM - INJECTOR
——RACK INJI-10 RACK INI-9 RACK INJ-B RACK IN]-7——
PS (LPP1) | © LPP1 @ DE 1300MH= ) & LPP2 ®
DE B1MHz &
PS (PLL1300) | ® PLL 1300 ® PLL 1300 @
BATTERY_RACK1 DE 9MHz @
[ PLL 1517 | @ [ PLL 1517 | ©
PS_HPAB1_1 DE 108MHZ @
HPA 1300 () HPA 1300 ]
PS (LPP2) | @ o
HPA B1 (] FREQ CNT HPA B1 (]
PS (PLL1300) | @ | i o
SRR AR = Controller Controller Controller
PS_HPAB1_2 [CorreTations | [CorreTations | [CorreTations |
| MO System Info |
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FLASH MO Diagnostics

Work status

I - char sSlawve[7]="SLAVE";
n prog reSS . const char _aDigits[l1]="01Z3456783";
p_Modules = (MO module** ) malloc(_code*sizeofl (M0 module*));
p Modules[0] = new MO module ("CTRL DIE™, thia);
Hall 3 Ext & Master p_Modulea[l] = new MO module ("MRSTER", thia);
printf ("FCT CODE: %d\n", code);

OSCi”ator 2 :—“ int i=Z;i<_code;++i)

memcpy (_a5lave+s, & aDigita[i-Z2],1);

connections to AQB

p_Modulesa[i] = new MO module | sS5lawve, thia);
1

_trig = _code-2;
I O dO' if {(!conf done)
. {

list_appendi);

Adjust filters and it

}
alarl I lS woid EgqFctMC: :init
{
char HistFile[80];
I IaII 3 EXt' user sprintf{ HistFile, "%3/DATR %3_hist™, "hist"™, name str() );
arch = new ArchiveFilei HistFile, "mo channela™, HOINDEX );
paneIS contr dioc hist .book hist{ arch, name atri(), ring buffer, memory buffer
Foriint i=0;i< trigt+Z;++i)

Remote reset signals ' coeimnie e,

1}

!
Mlenet_.enet_init( arch, name .wvalue() };
cnline(};

reconnect_cnt_ = 0;
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Thank you for your attention
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