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BCT Sources
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BCT3

BCT4

BCTS-1

cfv-ba3-bctdca in BA3
0870 R-0009 (Rack RA0630)

SPS High Intensity Beam Current Measurement

ADC
VD80

VME chassis

FESA
BCTSDC

Transmitter
MmTT

Timing

LHC Safe Machine Parameter Controller (SMPC)
rack in CCR
0874 R-0012 (Rack RA0620)

Box

Timing

SPS Low Intensity Beam Current Measurement

cfv-bad-bctdca in BA4
0871 R-0009 (Rack: RA0313)

VME chassis Europe chassis .__’:usg l ........ ~
CH3 | Receiver A Setup
Timing Cable Laser Pulse CISR Beam Flag.
VADC FESA Tra'c\\nsmiruer i Y o)
D80 BCTSDC i CTDCR CTDAB G
SPS SMPC
Process
ser Pul
Tranyatftter CIBL Jreeseses
DA CH3 | Receiver B T prove
CISR ‘ Beam Flag
mm
CH4
SPS Safe Machine Parameter Controller (SMPC)
SPS Low & High Intensity Beam Current Measurement cfv-ccr-csgsps in CCR
cfv-baS-bctdcl in BAS 0874 R-0012 (Rack RA0620)
0872 R-0009 (Rack: RA2714)
NIM chassis VME chassis
e Lok = Generation of the Probe Beam Flag
24-BIT
Range 1 1S8=1E10 CTDAB
oot ey from REDUNDANT Sources
Firmware
Laser Pulse .
2 a8 *  VFC-HD: hard encoded, independent of FESA
Range 3 . LSB=1E8 CTDAB
(Fs=1£12)

=  VFC-HD: DCCT hardware ready for SMPv2 receivers
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SMP-SPS — BCT Data Transmission

BCT HEADER FORMAT

=  DATA Transmission format: 8 bit header and 24 bits payload Header Bit Bit Name BCT Valid Header (1/0)
7 Not applicable always zero
6 10718 “1' when the payload is from BCT3 OR BCTS (nx10'%)

'0" when the payload is from BCT4 (nx‘IOgJ

5 Redundant/Single source 1" when the source is redundant (connected to both CISR A and B)
N ew Hea ders '0" when the source is single (connected to only one CISR receiver)
- BCT3 : 0X4B not changed 4 Mot applicable V always zero
. 3 Operational / NOT Operational “1I‘ when the BCT is nperahona.ﬂ

= BCT4- Low Intensity: 0x2C = 0x0C (change for coherency) O when the BCT & not perationa

. . 2 BA bit 2 ‘011" =BA3
= BCT5- High Intensity: 0x4D not changed 1 o 09 -5as
m BCT5- Low IntenSity: 0Ox0D 0 BA bit 0

= Modification implemented in the critical firmware of the
SMP-SPS Receivers, CISR, A and B

= 2x Fiber pairs available between BA5 and CCR
(installed January 2017)

= SMPv2: sources shall modify header values according to
their status to have diagnostics of the source (but keeping
only one value accepted as valid)
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SMP-SPS Receivers - CISR

)

TE

Device Tree

o & smPC
¢ 1 sps

¢ @ cisv
¢ @ L

@ socscTsTL

Safe Machine Parameters in LAB : Detailed Overview

[(Gom

CHALLENGE: Re-programming a Xilinx Spartan 2! (ISE 10.1)

o 2
Board Info
Board Name : Cisx
Variant Name : R
Slot Number : 5
Manitor FPGA Infa
Version : 5.2
Revisiol 2.0
ISE Version : 11.1.0
Percent used : 95%
uTc: 03-08-12 11:07:50
Control FPCA Info
Version : 0.5
ISE Version : 10.1.0
Percent used : 1%
uTC: 25-01-18 09:51:44

Subscription State
UPDATE :

Technology Department

SOURCE1L - NOT RECOGHIZED

Value received : 0x000000 at time neverreceived Value trans mitted : 0x00000000 | decoded : 0.000 GeV
Polarity : INVERTED Ms received :
Source Alive ;
Mon. Error transmitted : no error
at time : never received
Error received : no error at time : never received arl. Error transmitted : no error
Error Count : 0 Error Count : 0
SOURCE 2 - NOT RECOGMIZED
Value received : 0x000000! at time : never received Value transmitted : 0x00000000 | decoded : 0.000 CeV'
Polarity : INVERTED Ms received :
Source Alive ;
Mon. Error transmitted : no error
at time never received
Error received : no error at time neverreceived Qrl. Error transmitted : no error
Error Count : 0 Error Count : 0
SOURCE 3 - SPS/BCTS
Value received : Ox4D000BGE | at time : 11-11-22 17:23:14 Value transmitted : 0x8E000B6E | decoded : 2.926E13 [p]
Polarity : NORMAL  Ms received : _TRUE |
Source Alive :
- Mon. Error transmitted : no error
at time : never received
Error received : no error at time neverreceived Qrl. Error transmitted : no error
Error Count : 0 Error Count : 0
SOURCE 4 - NOT RECOGNIZED
Value received : 0x0D000B70 at time : 11-11-22 17:23:14 Value transmitted : Ox9B000B70 decoded : 2.928E11 [p]
Polarity : NORMAL  Ms received:  |TRUE]|
Source Alive :
- Mon. Error transmitted : no error
at time : never received
Error received : no error at time neverreceived arl. Error transmitted : no error
Error Count : 0 Error Count : 0
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Test Setup in the Lab

= Lab Setup in Bldg. 30:
=  SMP lab crate
= 1x VFC-HD
= 2x CTDAB

Power supply connected to an ADC unit simulating
the BCT5 signal

No errors on the receivers side for > a week using
two intensities: 1.4el1, 2.9e11

SOURCE 3 - SPS/BCTS

Value received : 0x4D000BGE | at time : 14-11-22 10:12:38 Value transmitted :

0x6E000B6E | decoded :

<Z

2.926E13 [p]
Polarity : NORMAL  Ms received : -
Source Alive :
I AT T e
attime:  neverreceive d
Error received : noerror  atime: never received arl. Error transmitted : no error
Error Count : o Error Count : 0
SOURCE 4 - NOT RECOGNIZED

Value received :

0x0DO00B70 | at time

14-11-22 10:12:38
Polarity :

Value transmitted :

0x9E000B70 | decoded :

2.928BE11 [p]

@)

NORMAL  Ms received: _TRuE|
Source Alive :
e O T
at time never received
Error received:  noerror attime:  neverreceive d Qrl. Error transmitted: ~ noerror
Error Count : 1] Error Count : o
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SMP-SPS Generators - CISG

Device Tree
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L A R AR

Eoard Info
Board Mame = CISX

Variant Name : Gs

Slot Number : 7

TE
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=  Probe Beam Flag Generator logic is 1002: the first VALID
=  Proposal with two redundant sources: 1002 the HIGHEST

Safe Machine Parameters in LAB : Detailed Overview i By

From Sources Generation

BCT4/405 Intensity A| _ 0.0E0 [p] |
BCT4/405 Intensity B| 292811 [p] |

To Arbiter & Extraction BIS

+ 1outef2: BCY4/405 Intens ity Probe Beam Limit

Select A then B SPS Probe Beam Flag

b 2.928E11 [p] . 1.0E11 [p]

gfator Probe Beam Limit
1.4E9 [p]

Setup Beamn Limit

BCT3/305 Intensity A 0.0E0 [p] bs BCT3/BCTS Intensity | _ S.0E11 [p] g SPS Setup Beam Flag

loutof2:

BCT5/505 Intensity B 2.926E13 [p] Iy Select A then B + 2.926E13 [p] TED Beam Limit
= 3.5E13 [p] = TED Beam Flag -
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SMP GUI Updates

L‘\ Safe Machine Parameters in LAB : Detailed Overview @ o

Device Tree

¢ & sMpPC ]

¢ | sps / N\
®r
®-rs ( \
®cr
. GB From Sources Generation To Arbiter & Extraction BIS
®- BCT4-Liintensity A| [o0oE0(pl [] Louteros: HCT4/BCTS L Intensity Probe Beam Limit

-
1
=
I
(2]
i

o BCTS-Li Intensity B[ 3sseii (o) || The highest 5| 16777215615 [p) | < 1.0E11 (p] = SPS Probe Beam Flag
. GA Operatof Probe Beam Limit
®cs \ A 24E90p)

®c
¢ @ cisv ] ( \

¢ @B Setup Beam Limit

@ 30.CSGTST1 [+ BCT3-Hi Intensity A[_| 0.0E0 [p] I HCT3/BCTS HiIntensity | _ 5.0E11 [p] _  SPS Setup Beam Flag

The highest hd 6.5535E14 [p]

BCTS5-HI Intensity B | [.387E13 [p)

ax
Board Info TED Beam Limit

Board Name : cISX < 3.5E13 [p] = TED Beam Flag -
Variant Name : Gs

Slot Number : 7 \ /

Monitor FPGA Info

f l >
ersion 20 BEM4 Energy LlnkAI_ 0.000 GeV

1 outof4:

Revision : 20 BEMA Energy Link B[_[0.000 Gev | ~ # Select BEM4 A
- then BEM4 B
ISE Version : 13.1.0 R | ey s | ih SLMC 8

:‘ CHALLENGE: Re-programming a Xilinx Spartan 2! (ISE 10.1)
Vissions 17 \ /] AWAKE || 397.440 Gev || < Ma(hine:“"w < | 402,600 Gev | = Energy AWAKE

ISE Version : 9.13
s cask Useds 4% HiRadMat  437.400 Gev = <[ 524.280 GeV < || 442,560 Gev | = Energy HiRadMat

uTC: 16-10-20 13:13:11
LHC 448440 Gev = < < 453.600 GeV = Energy LHC

Subscription State
UPDATE :
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SMP-SPS
= New BCT5 connection to replace the previous BCT4-B
= SMP CISR and CISG requires reprogramming
= New Header values
= Generator logic changed to “1002 the highest”
= FPGAs hard to reprogram

SMP-LHC

= Changes on the sources side are transparent to SMP-LHC
(no modifications to data format and protocol)

= No modifications of the critical logic
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