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MI States and BPMS

0 Hﬁstorg and definition of Ml States

O How MI States are used L the LLRF
sgstem

O (& - User nterface to LLRF

O How a BPM system might use states
and &
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History and definition of Ml States

TCLK provides cycle start time to distributed systems
along with Main njector cycle identification

Runll needs more than the € Ml reset events supported log
TCLK

MDAT was proposed as a vehtcle to support additlonal
cycle types. MDAT Ls distributed to wmost of the same
Locations as TCLK and Ls sywehronous with Lt

“Start time” and ramp Ldentification are still provided by
TCLK
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MDAT and TLG

MDAT frame 22, 16 bits, present for 2, 720 Hz periods
before and after the Ml reset TCLK event

Support for 2 7 € cycle types with € concurrent ramp
types

“States” name comes from the devices in the States fromt
end. Not to be confused with states Lw a state machine
deﬁwﬁtiow. States are aleﬁweal on DEL

The Time Line Generator (TLG) gewnerates the MPDAT data
concurrent with the TCLK frames
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How MI States are Used

O Owan “OR” of Ml reset events (T=0), read
the MDAT frame and switch on data

O A Ml reset requires an zero difference
MOMENtUIM PrOGram across transttion

O No lnistorgj LS assumeed at a start

O While no “END” of a cycle Ls clearly defined
(a source of trouble), LLRF uses $26 - end

of beamn for the start of cleanup
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16 - LLRF Primary Application

O (& is the human tnterface to Ml LLRF

O There is a sequence table and required data
associateo with each state

O The sequence table s programable with high
level messages, triggered by events or delays

O Beam attributes are defined here; Species,
azimuth Location, RF structure and other
para meters
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PB:I6 LLRF VXl CONTROL

o4

I W¥I LLRF Movice Mode {most restrictive)
SECUENCE TRELE WIEWER CURYES
Sequence Table Wiew
HrdwrID: [MILLREF] #Send To Hardware  #Refresh
MI State: [B pbar stacking with slip stacking + Numi multi-batch

ROW TYPE STGMAL MESSAGE DATUML DATUMZ

Event AnyReszet EnergyStepToFzet R2a11400

Continue sfroyncBoozterToMI |0 I
Continue SetPhizFrontEndAtten 36 22
Contlhue sfroyncHMItoBooster (4383 all
Contlhue EnergyArmATC n a0da00n
Continue O=zcplpdate 1000

Continue Scope Trigger 1

Continue YEEEApZS (LI Curve ALL On

Delay 0.0330000036 StartSlipStackCurves |6

Continue SetLogReports t L1 Lrar

10 Delay 0., 0450000465 | RFHEGEStatlonControl |4 Ondld OFF

11 |Continue

12 |Event BooPInject

13 | Continue sfroyncBoosterToMI (24 al

14 [Ewvent BooPInject

16  Continue sfroyncBoosterToMI (122 all

16 Delay 0.1260000000  UpdateslipReadings

1¥ Delay 0,18338600581 SlipStackCoalesce EMable (end

18 Continue RfHEEEStat ionControl |ALL On 1

19 |[Ewvent BooPInject

20 Continue sfroyncBoosterToMI (203 ahb
21 |[Event BooPInject

22 | Contilnue wfroyncBoosterToMI | 294 ah
23 Event BooPInject

24 Continue afrSyncBoozterToMI | 330 &b
26 | Continue BooPInject

26 Continue sfroyncBoosterToMI ahb
27 |Ewvent BooPInject

28 Delay 0.4620000124 Energylrpfb =15000
29 Delay 1.1499999762  Energylrpfb =2000
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Required Data
SEQUENCE : Rece
SEQUENCE : Requ
SEQUENCE : Rele

153-JUW-05 10:07:43 +Pgm_Toolz+

REQUIRED DATA

[Global Warning]

1 Current state: &

DATUM3

-]

1

0014

Enable

1

1

7
Enable

1

1

1

1

NI
A

DATUM4

ALl DSR

A1l DSE

SEQUEMCE ¢ Rece BEAM INJECTOR TARGET Urpfb Curve  LOG Reports BATCH W23PGM  hESE Curves

SEQUENCE : Requ

LLRF: initializ|Praotons| Booster HUHT 1 Miknimum

PGM: Signal hel

Full
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States and Instrumentation Control
(BPMs)

O Many Time Line moodules ma Y share the
same timee Line and the same TCLK reset
events. TCLK based BPM control will brealk

O (& could (if done carcfuLng 1) could provide the
BPM systems with needed tnformation about
the beam. A single setting Location

O Awn le-Llike tnterface to the BPMs would
present an understood and versatile interface
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