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Preamble

® Strictly speaking, BIS is totally independent of the Timing
By design, its safety process is decoupled from the Timing cycles.

® Nevertheless, Timing is used for Safe Beam Flag transmission

(in case of loss of information, SBF goes to “FALSE” (fail safe state)

® Timing also used for the monitoring of BIS process:
1) Precise Time Stamping of the History Buffer

2) Thanks to few events, interesting markers can be logged in
the History Buffer (like occurrence of Extraction, Start Cycle,...
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Example of use of Timing information : the Safe Beam Flags

® the Safe Beam Flag (SBF) is produced by a dedicated system (Safe Machine

Parameters Controller)

® For LHC, it is based on Beam Energy and on Beam Intensity:

if (1 * E<defined_Threshold ) then SBF = “TRUE” else SBF = “FALSE”
® The SBF value is transmitted to the LHC Timing generator
=> information broadcasted over the Timing network.

® One Timing receiver card (installed in the BIC chassis) provides the corresponding

Hw signal
® This Hw signal is connected to a dedicated input of the CIBM/X module

=> arelated record is then created in the History Buffer
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Reminder: the Safe Beam Flag is involved for Input
Masking

[T:IB.BAS.SB X
SHOW VIEW MASKAUNMASK  COMMAND Masking
SAFE BEAM FLAG ‘ automati Ca”y
INPUT —DISABLED—|  [—MASK SET—| MATRIX PERMIT remo Ved Wh en
_ome Lome - “Safe Beam Flag”
Lome Lome - = FALSE
4 MPS Dipoles -—> NO - Only 7 out of 14 inpUtS
e | [ e | | can be masked by the
P | L Operator
7 not used -
=] not used A
. [ Lme e |
12 ROCS interlock :* -
- : Lome -
13 not used —-
P
14 not used
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Example of use of Timing information : the History Buffer

iew History Buffer: CIBBAS.TT418

(History Buffer_| Meamory Map

‘ FILTER.. []USE SNAPSHOT

|
DESCRIPTION

MARKER: 1us
TIME: Event Received

USER PERMIT: Ch 9BLM TT41): AT ->F
USER PERMIT: Ch O@BLM TT41):B T -> F
LOCAL PERMIT: AT -> F

2009-09-30 10:46:51.421543
2009-09-30 10:46:51.416773
2009-09-30 10:46:51.416771 -
2009-09-30 10:46:51.416658 . - LOCALPERMIT: BT ->F
2009-09-30 10:46:51.416656 ~... USER PERMIT: Ch 10(Beam Position): B T -> F
2009-09-30 10:46:51.406002 MARKER: 2 us
2009-09-30 10:46:51.406002 TIME: Event Received
2009-09-30 10:46:51.387397 LOCAL PERMIT:BF -> T

2RO 1 N A RN R

2009-09-30 10:46:51.387397 USER PERMIT: Ch 10(Beam Positin): B F -> T

2009-09-30 10:46:51.387397 USER PERMIT: Ch 10(Beam Positin): A F -> T

2009-09-30 10:46:51.387237 . USER PERMIT: Ch 9BLM TT41):BF -> T

2009-09-30 10:46:51.387237 ... USER PERMIT: Ch 9@BLM TT41): AF -> T

2009-09-30 10:46:51.371523 USER PERMIT: Ch 9@LM TT41): AT -> F

USER PERMIT: Ch 9(BLM TT41): BT ->F

LOCAL PERMIT: AT ->F

USER PERMIT: Ch 10(Beamn Position): A T -

DEA PERMYT S AR " -

USER PERMIT: Ch 10(Beam Positon): B T ->

MARKER: 2 us

TIME: Event Received

LOCAL PERMIT: AF -> T

LOCAL PERMIT:BF -> T

USER PERMIT: Ch 10(Beam Positan): B F -> T

USER PERMIT: Ch 10(Beam Positan): A F -> T

USER PERMIT: Ch 9@LM TT41): 8F -> T

-... USER PERMIT: Ch 9(BLM TT41): AF -> T

.. MARKER: 1us

TIME: Event Received

MARKER: 1 us

TIME: Event Received

MARKER: 1us

TIME: Event Received

USER PERMIT: Ch 9(BLM TT41): AT ->F

USER PERMIT: Ch O(BLM TT41):B T -> F

LOCAL PERMIT: AT ->F

USER PERMIT: Ch 10(Beam Position): A T -> F

>F

>F

.
F

2009-09-30 10:46:22\71555

OUTPUT A CSV FILE..

|

DETALS

An external event occurred. Length of event = 1.056-6s

BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110011111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0LBP:0 UP:11110011111111 §P:1
£P:0 Ch.En:11111110001011 SBF:0LBP:0 UP:11110111111111 SP:1
BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110111111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0LBP:0 UP:11110111111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0 LBP:1 UP:11110111111111 SP:1

An external event ocourred. Length of event = 2.05E-6s
BP:0 Ch.En:11111110001011 SBF:0LBP:1 UP:11111111111111 SP:1
:0 Ch.En:11111110001011 SBF:0 LBP:1 UP:11111111111111 SP:1
£n:11111110001011 SBF:0 LBP:0 UP:11111111111111 SP:

curred. Length of event = 2.056-6s

011 SBF:0 LBP:1 UP:11111111111111 SP:
OLBP:0 UP:11111111111111 SP:1
LBP:0 UP:11111111111111 SPi1
£8P:0 Ch.En:11111110001011 SBF:0 IBRQ_UP:11111111111111 $P:1
£8P:0 Ch.En:11111110001011 S&F:0 LEP:0
BP:0 Ch.En:11111110001011 SBF:0 LEP:0 UP:1

An external event occurred. Length of event = 1.056-6s
An external event occurred. Length of event = 1.056-6s

An external event occurred. Length of event = 1.056-6s
BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110011111111 SP:1
BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110011111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110111111111
BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110111111111 SP:1
BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110111111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0 LBP:1 UP:11110111111111 SP:1

An external event occurred, Length of event = 2.056-6s

BP:0 Ch.En:11111110001011 SBF:0 LBP:1 UP:11111111111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0LBP:0 UP:11111111111111 §P:1
BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11111111111111 SP:1
BP:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11111111111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0LBP:0 UP:11110111111111 SP:1
8P:0 Ch.En:11111110001011 SBF:0 LBP:0 UP:11110111111111 SP:
8P:0 ChEn:11111110001011 SBF:0LBP:0 UP:11110011111111 §P:1 ~

2009-09-30 10:46:51.387397
2009-09-30 10:46:51.387397
2009-09-30 10:46:51.387397
2009-09-30 10:46:51.387397
2009-09-30 10:46:51.387237
2009-09-30 10:46:51.387237
2009-09-30 10:46:51.371523
2009-09-30 10:46:51.371522
2009-09-30 10:46:51.366883
2009-09-30 10:46:51.36688

2009-09-30 10:46:51.366767
2009-09-30 10:46:51.366764

= UTC time loaded during INIT

= BIC internal clock

+ on-board PLL “refreshed “ every mS par
the one Pulse Per Second (1PPS) signal

c. =.. LOCAL PERMIT: BF -> T :
v. =v. LOCAL PERMIT: AF ->T
.. =.. USER PERMIT: Ch 10(Beam Position): B F -> T :
... =... USER PERMIT: Ch 10(Beam Position): AF -> T
-... USER PERMIT: Ch 9(BLM TT41): BF -> T

-... USER PERMIT: Ch 9(BLM TT41): AF -> T

.. =... USER PERMIT: Ch 9®LM TT41): AT ->F

-... USER PERMIT: Ch 9(BLM TT41): B T ->F

. =.. LOCALPERMIT: AT ->F

... =.. USER PERMIT: Ch 10(Beam Position): A T -> F
. =.. LOCALPERMIT:BT ->F

. _=... USER PERMIT: Ch 10(Beam Position): B T ->F
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Timing diagram of the USER _PERMIT signals in LINACA4:
the ‘Source RF’ Master BIC example

L4X.SEJ RFSTOP
LAX.RFSTART

<100-300ps>-= 400-600 ps >

RF

BEAM

- 2000 ps >

L4L.MQF3510
L4L.MQD3610
L4L.MQF3710

USER PERMIT

- 800 ps — 1800 ps >

USER PERMIT

900 > USER PERMIT

[€—— L4X.HEADCLIPPER
L4X.STOPPCHOPPER

PRE-CHOPPER

LAX.TAILCLIPPER —|

A

1000us > 2000ps >
L4X.STARTPCHOPPER




Application view of the USER _PERMIT signals in LINACA4:
as used during the commissioning phases

| L4X.STARTPCHOPPER | | LAX.RFSTART | | LAX.SEJ |
;  ——
I I |
|<1°‘:;s3°°>|<—4oo-soo s>
<100 ps~! | |

|< 1000 ps B>
|
|
|
|
|

Interlock Element | |

Source Internal

Source HV

Commissioning Dumps status’
L4 Operator Veto
Not used | | | | |
Not used | | | | |

More details in next preseﬂtations

X | X| o malalalalalalol alalalal
X | X | X | X | X| X| X| X| X|=|0 X| ===




Timing signal connections to the BIS Manager board (CIBM)

“1PPS”signal for the UTC
synchronization and accurate
time-stamping

hardware pulse provided on dedicated /é; -

event reception for logging a time marker
into the History Buffer, like:

.. 1 u s negative pulse on Start cycle Event
Tlmlng 2 (s negative pulse on Extraction event
3 U s negative pulse on PM events

receiver
card
hardware level on
the redundant Safe Beam Flag
for unmasking process
(installed in the

BIC chassis)




Timing & BIS (cont’d)



Timing event as User Permit

* For the LHC, a Timing event can be a source of Beam Dump.

The event generation is triggered by SW (at the end of the run for ex.)

e Wecallit “Programmed Dump”

Dump Event B1, Dump Event B2

—— GBI Beam

LHC-BIS Permit_1

CTRV
ad Beam-1

Timing
Receiver

Beam

LHC-BIS Permit 2

A 4

A 4

| Beam-2
CIBU -

\ 4

Following a trigger from the LHC Beam Sequencer :

one Dump Event B1 (or B2) generated via the Timing Generator

Timing
Network

LHC
Software
Application

=> the corresponding Beam Permit will change thanks to the dedicated CTRV connected to the CIBU 1



Beam_ Permit change as Timing event

A Beam Permit change can be a external trigger to the Timing system
In the LHC case, it provokes the generation of the ‘Post-Mortem’ event

Dump Event B1, Dump Event B2

CTRV

C S Beam
LHC-BI Permit 1
— Beam-1 =
CIBU >
Timing
Network
—— G0 Beam
LHC-BIS .
I,J: Beam.2 Permit 2 .
CIBU >
NN
Software
Application

When the Timing Generator detects a change on one of the 2 dedicated inputs

=> it will send the corresponding PM Event.
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Thaltsall !



