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Introduction

A

The Fan Out modules
distribute the events over
the timing network.

* All the events are
transmitted sharing the
same channel. The Event
Stream Rate is
the same channel. ‘T synchronous with the RF

The Event Receivers decode the frequency.
digital stream and will react to AN
certain pre-programmed events |
producing an output. The
characteristic of this output can be
also pre-programmed.
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Introduction

RF input (499.654MHz)
50 Hz

The EVR will filter which
events reach the EVG.
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Introduction

Final objective: make user's life easier
— Huge amount of output signals to configure and control (~800)
— Each signal may have different characteristics
— Allow the flexibility given by the hardware, but hide it's complexity
 Event based system
« EVG
— 1 unit

— Sends: 1 event / 8 bit distributed bus @ configurable clock rate (internal
or external)

* EVRs
— 101 units
— Responds to events or dbus received generating an output signal

— Reacts on IN signals generating an event or as if an event was received
 Fanouts

— 32 units

— Hw components for distributing the optical signal upstream/downstream

— Minimal software control (enable/disable, status, clear flags, ...)



Hardware _ EVG Timing control

 Event + DBus sent every 8.0053983356 ns =1/ (499.654MHz / 4)
 Events: 8 bits code. 256 events (8 of them reserved)
 DBus: may transport a “signal” per bit or a byte of data
 Events sent on:
— Counter (internal / external)
— External signal in
— Upstream events: this will be used for Fast Interlock
— An event may be fired on raising AC mains voltage synchronization

— Software request _ Evonl Genarsar S _
« 2 Events sequencer fired on: ; é ? s
— Counter {0 o §
— Software ; B B :
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 On event receiving, it is decoded and the associated actions are performed
« Usual action: generate a pulse on one of the outputs
» Other actions:
— log event
— save event on FIFO
— forward downstream
— heartbeat
« 2 external hardware inputs that will (will be used for fast interlock):
— generate an event to be treated internally as any other event, and/or
— make the receiver send an event downstream (logically upstream)
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Figure 4: Event Receiver Front Panel
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Software

« What we have:
— Linux 2.6 driver for cPCI boards EVR-230, EVG-230 (C)

— EVG and EVR APIs from MRF slightly modified at ALBA to provide extra
functions (C)

— Home made Fanout API (C++)
— EVG, EVR and Fanout C/C++ APIs translated to python
— Tango device servers for EVG, EVR and Fanout (python)
— GUI for EVG and EVR developed using PyQt

« TODO in the near future:
— Centralized timing device server and GUI
— Injection timing GUI
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AL BA

EVR CONFIGURATION <@@cdi0201 =

File Device Wiew

w 2 =

LoadAll  SaveAll | Restore default | [soye 35 defayit]| Restore  Apply

Pulses Delay(cycles): Width(cycles): [120
FAMN )
Prescaler(cycles): Parameters: | Compactview

] [%] Trigger Enahle

PULSE-O
[%| Pulse
[] Set Polarity Active Low |«
[ ] Clear

Delayicycles): C} Widthicycles)y: |1

Qthers

Pulses configuration

IRA

PLILSE-1
Prescaler(cycles): Parameters:
Delay(cycles): C} Width(cycles):
PULSE-2
Prescalericycles): Parameters:
Delayicycles): C] Widthicycles):
[PULSE-a
Prescaler(cycles): Parameters:

L ]
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~_ EVR CONFIGURATION <@cdioz201=

Software — EVR DS & GUI
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File Device View
w X (o &
LoadAll  SaveAll | Restore default  Save as default
Pulses Summary [EV-33 (event 33)
RAM 033 |EV-33 | TIPULSE-O) [Savekvent] [LedEvent] [ForwardEvenf] [StopEvent] —Trigger —Set ~Clear
Others [ PULSE-D [ ] (PULSE-O) [ ] (PULSE-D)
[] (PULSE-1) [] (PULSE-1) [] (PULSE-1)
[] (PULSE-2) [] (PULSE-2) [] (PULSE-2)
[] (PULSE-3) [] (PULSE-3) [] (PULSE-3)
[] (PULSE-4) [] (PULSE-4) [] (PULSE-4)
[] (PULSE-S) [] (PULSE-S) [] (PULSE-S)
[] (PULSE-8) [] (PULSE-E) [] (PULSE-E)
[] (PULSE-7) [] (PULSE-7) [] (PULSE-7)
ACtionS for event [] (PULSE-B) [] (PULSE-B) [] (PULSE-B)
[] (PULSE-9) [] (PULSE-9) [] (PULSE-9)
—Flags
[ LED Event

(%] Save Event

(%] Forward Event

(%] Stop Event (FIFO)
e t
|:|“I._atch Timestar;p
[] Resetpresc Event

[] Tirmestamp Reset
[] Timestamp CLK
[] Seconds O

[] Seconds 1

()

l [Delete Selected]

[ Add
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*  EVR CONFIGURATION <@cdi0201> -2

Fulses
RAM
Others

File Device Wiew

o

LoadAll

W,

L
Save All

~TTLINO

Restore default

Save as default

~ Qutputs

External Event

Backward Event

55

[NONE

~TTLIMNT

External Event

Backward Event

[NONE

62

— Counters
Counter O (cycles) [155
Counter 1 (cycles) [O

Counter 2 (cycles) [0

Software — EVR DS & GUI
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e Control over all channels on all receivers
* Global event clock configuration

e Global heartbeat application:
— Direct heartbeat
— Reverse heartbeat

e Global Timestamp:

— Configuration
— Data log recovery
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* Access to all the central timing DS using a
friendly tree like presentation

" Ccentral timing -2

Ewents
System Event |~ |
=-injection
= Booster
BEK 92—
BEK 21
BIK 23
Bl 43
= LINAC
LINAC_TRIG 151
= Storage ring
Sk 85—
SIS 97"’;
=200~ L1
Feload || Lpdate
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ALBA MAIN INJECTION (=l
*H o=

MAIM INJECTION STATUS

RATE CURRENT
' 3Hz 70 mA |

IMIECTION MODE

W

Multi Burich 56 (112ns) L |
Multi Bunch 120 (240ns)
Single Bunch

W

#TRAINS  #5B bunches SB interval
| 3 | 1-16 | 2ns-128ns

[ Edit Filling Patters ] |

| START H STOP I

INJECTION TRIGGER |
SUB-SYSTEM

[ LINAC J [mLSEwRAMPms] [ DIAGNOSTICS J
k- save 21 ¥ Load Al

2 Apply

Timing Status Flags: XXX YYY
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LINAC TIMING @]Q@

*H =
LI_TRIG I l
555 * Load Table
Ka1D ]
) = 2] Apply Table
EGD
THALES PLCs ked Save Table
KA1_TRIG KAZD
=== File Path
KAZ_TRIG -
- -== e File Name
AD_GATE s— B—
PAT_GATE s— | S
PAZ_GATE ===
KD_TRIG
1SBM) —— 11
KD_TRIG —— -_
(MBM)
Pararmeter Description Steps Value MAX MIN
KA1D KA1 delay {7b) 1us K S6us lus
RPN RF1 durantion fixed 8912ns B912ns B912ns
KAZD KAZ delay from KALD (7b) 32ns b A96ns Sdns
RF2D RF2 delay from KALD (8b) 8ns X 1920ns 512ns
EGD eGun delay from KA1D (7h) 32ns NK 4096ns 32ns
GFI Interval between gun pulses (7h) 2ns KK 256ns SBM [ 1054 MEM | 2ns SBM [/ 3Gns MBM
GPM Murmber of SBM pulses (4b) 1 X 16 1
oML MBM or SBM
Timing Status Flags: XXX  YYY
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PULSED ELEMENTS / RAMPING BE)X
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Timing Status Flags: XXX YYY
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DIAGNOSTICS IE“?] E'

*H =
LINAC BOOSTER STORAGE RING
gr [ ] (] (G [@)vsro201 | delay width | [] FsHiB01 delay | [ width
[ FcToz delay | [ width [IFsIOTRO2-01 | delay width | [IFsHis02 | delay | | wian | [FoRce
[¥] FCTos delay | | width FORCE [IFcTozo1 | delay width | [FoBPMaz01 | delay | | widih
[JFctos | delay | | width FORCE [0cCTo301 | delay width | [ Fso2-01 delay | | width
[ Fso1 delay | [ width FORCE CIFsioTRo3-01 | deby | | width | [ FORCE [loccrozor | deay | | wiath | [FORCE
[¥] FcTos deley | [ width Clvskos01 [ delay | [ width | [ FORCE | [7] AED201 delay | | widtn
CJFso2 deiay | [ wtn [v]DBPMO3-01 [ delay . width | [ FORCE Clrcrozot | deay | | wih | [FORCE
[ FcTos delay | | width [Msexcosor | deay width | [ FORCE [Wsexcoz01 | dday | [ widn |
] Fsoa deiay | [ weth [¥] AEO3-D1 | delay width | | FORCE [7] DBPMO2-02 deoy | [ width
mE delay | [ width FORCE [JsMESO4-01 | delay width | [¥] DBPMO3-01 deiay | [ vidtn
[Cecwor [ deiy | [ wdh | [FoRce [v] DBPMO4-01 | delay width | [ FORCE [ FFKHO301 dday | [ wan | [FoRCE |
[JFSIOTRO4-01 | delay | | width | ['ORCE [ FrKvo3-01 delay | . wdth |
LTB [IvsRod01 | delay width | [ FORCE :
: [JFs04-01 deiay | [ vidth
FSHO4-0 del idth
¥ AE1 delay | | width | - 1 [ width_| [ Fsos-01 dday | [ widh FORCE
i R— i []FSIOTRO1-01 | delay width | [ FORCE i :
mER delay | | width FORCE R | [roc []Fs12-01 delay | [ vadth
[IFSIOTRO1 | delay | [ width L J [JomitPMs | delay | | width | [FORCE
[Jvsrot | dely | | width | | FORCE BTS
@Fctor [ dely | [ widh | []ePMoi delay | | wadth S
BPMO2 delay | | width [ FeTot delay | | width — : FORCE ALL
[IFsioTRo2 | deley | | width FORCE [¥] FSIOTRO4 delay | | wdth On Ashynchranous trigger
[]BCMo1 delay | | width [ erMoz delay | | width v
[¥] BPMO3 delay | | width e delay | | width Bcser BF¥S
FSIOTROS | del idth FORCE
O elay | [ wi [ FoRcE | []FsiOTRO2 | delay | | width oo e B
[]8PMO3 delay | | width SetTimenll
LiDia ; )
[#] sSRMO2 delay | | widtn FORCE
EFore i deky i | e [FcToz | delay | | width FORCE] * Load Table k= save Table
[VIFSIOTROT | delay | [ width FORCE Permos oeay | [ wam | . i e
[Cleowot | dely | [ width FORCE [JFsioTRo dey | [ with Apply Table Fle Nome
Timing Status Flags: XXX YYY
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