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ard inside the LHC BLM system

Threshold Comparators (350) Combiner and Survey (25) '[?SZT/]E”ergy Receivers (8)

Hardware:

BE-CO-HT (P. Alvarez)
- Responsible:

TE-MPE-MI (B. Puccio)

Energy measurements:

TE-ABT (N. Voumard)

- e—

Interlock Interfaces (16)
[CIBUS] TE-MPE-MI
(B. Puccio, B. Todd)

ﬁﬂ v

BLM HV supplies

Operational applications (2) Expert applications (2) Diagnostics application, Settings applications (2)
(BE-OP) (BE-BI-SW) phase and amplitude (BE-BI-SW)
for the connectivity check



Power

Supply
monitoring

Hgunn

processing:
filter, phase
and
amplitude
extraction

AD and DA
conversions

BLM Combiner and Survey Card

<>

Beam
Energy
link
Beam
Interlock
link

HV
control

Based on DAB card

=> VME 64x

=> Stratix 40k

=> SRAM memory

=> One site code update

=> Specific Bl signals on PO

Beam permit
Daisy chain between crates and link to
interlock

Beam energy reception and broadcast
Automatic checks and decisions

Control of the BLM supplies
Interface to high voltage power supplies
Set and monitoring from the FPGA

Monitoring VME PS
for specific behavior (ripples)

Crate interconnections for
automatic check of the system



BLETC U
Processing p=——>

and M
threshold
comparison

) signals combination, Beam Info (Bl) and
the Beam Interlock System (BIS)

Measurement from the tunnel
S — )

Unmaskable beam permit

Maskable beam permit

Unmaskable Beam Info

Maskable Beam Info 7

/ Daisy chain from TC1 to BLECS Crate 1 \
. U, | u [
BLETC BLETC BLETC | e
N°1 | N°2 M | N16 | M
7Y H [_/‘
\ I | [ |
UAl uB| MA MB
\/ \/
AR e N
BLETC | BLETC BLETC | Lo RS b e
N°1 N2 M | N16 M ‘_L

3 to 4 crates per point

BIS
network
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UAl UBl MA MB

UBI

CIBUS
Unmaskable

MBI

CIBUS
Maskable

Daisy chain from BLECS1 to CIBUS




clock line to the

t is used to combine the
1 the previous card

lI-down resistor is used in case of a
wire or a unwanted board
al

Same principle for the 2 links
Inside the crate (BLETC to BLETC)
Between the crates (BLECS to BLECS)
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FPGA

‘1’

2MHz

Retriggerable
one-shot

o

h

Card 1

CLR

Retrig IN

g principle for the beam permit signals

Beam permit line

FPGA

2MHz

Card 2

> CLR

Retrig IN

to card 3,




BLECS FPGA

Beam Permit from TC (U)

Beam Permit from BLECS (UA)

Beam Permit from BLECS (UB)

BP control

rmit combination implementation

ignal is travelling on the VME PO connector from the first BLETC
ETC (16) and then to the BLECS with a daisy chain link.
askable and one for the maskable

BP control
can only force the signal to false

@
‘False’

N

— BP control

Beam Permit to CIBU (UA)

|

Check results

Control AorB
only when under checks

Beam Permit from TC (M)

Beam Permit from BLECS (MA)

Beam Permit from BLECS (MB)

) |

BP control

Beam Permit to CIBU (UB)

v

BP control

Beam Permit to CIBU (MA)
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Beam Permit to CIBU (MB)




to the Beam Interlock System (BI1S)

Implementat

lon

BEAM PERMIT, DAISY CHAIN, EVENT DETECT e i S S
. B e Clk BeamPermit_freczed oA et Clk BeamPermit_freezed BT
BLL 40z A S ampstmitgsneration._top e, Resst BeamPermitout TP _APUE e Resst BeamPermitOut TP AU
s P Z-A - Unfreeze ut Unfreeze it
o OutptClock BF A Syme. OutpACIosk BFM_ASyme.
TRLL Wz C‘Wr_ BP_U_A_Pulsed e Outpultiock BeampermitinputSync = e o Outputciack = S
remaea OutpurClock BP_U_B Pulsed B LastBLECSBeforeCBUS c_D = - LastBLECSBeforeCBUS TC_D - -
T OnePulselE ez Raset BP_M_A_Fulsed T FPGA LB e Ok - BeamPermit Beamparmit
e pulse. Unireaze BP_M B_Fused =
- CIr_countars Event_fall_AorS_U v A A
PO_TC_D questt Evant_fall_AorB_M e PuralEESy e O] - BeamPermiRedundantOut BeamPermitRedundantOut
PO_TC_DumpRequest? TC_DumpLinesSyne(1 0] 1 T ™ SystemUncerTast : T SystemiindierTest
TC_DumpLingsFréezed(1 0] (foemperrem=C ForceBeamPermitiohReduest i iahFea
FRGA_MLA_rea.in BeanPermtipuiSne(3 0 3
B 17y NI N T —— EPSIEUSOU3.0) e G G
FRGA LB rea.ln T oo
Ty UDUmpCouer7 (] e — T TR TeRREA BPTCTestPassed TRAF TesPassed BPTCTestPassed
*FrEFeE | ForceBPLinesindividually MDumpCourter7.0) 1 — E“’L”em“” - E‘VLFT?S‘P“S“ -
T t ForceBPLines(3.0] DumpLatched T FmEar—————— o e o =
- temUndsrTest DumpEvent T
I TS o STRE T o
oo | LesIBLECSBeloreCIEUS L e T et e
BATCTestPassed ConsistencyTestPs d MDumpEvent BPLineslnpulsAreF alse.
* T Totameet EPTCTestPassed EPLineshputsAreFaise % e ot e aimper i cori dicei
T ST HVLFTestPassed : et i el aK BeamPermt_reszed
=03 DumpihenoBeamAndPrioriyCheck i Fasar alk BesmPermit_ireszed o Reset BeampermitOut
* “— MaskintemalChecks Tfreess Reset BeamPermitCut e Unireszs
ST nfreeze t e Outpuiosk
= OutputCinck i
T AL - La;ELEcsaevwec\Eus 10 oommaaome | R ad LastELECSBeforeCBUS TC_DumpRemuestsyn: [—
::’f; * BeamPermt - PO_TCT BeamPermt
e BF _M_A_Sync. D
A
t
BeamPermitRecundantout
SystemUnderTest & SystemnderTest
2 ForeeBanbormHghRenest ForceBeamPermittighRequest
c BPTCTestPassed
PV Tas st
P TestFazzed EU&?Z;E“EZ HVLFestPassed
cethasse: DumpihenhoBesmAndPriority Check
Di e heck ek
BPCC_UB orercm
- o Freeze Bit Love until GRU hasread-it -
FreezeDitLow
e bimbRentestsin: | Chk. . o oo o BeamPermit_freezed .
. TC_DumpRenuestsync . .
EearPerminES Feset . .. .. . .. . Clock Output
. BeamPermitinputSync,
Unfreeze. . . Reset
. BeamPermitRedundantSync
BeamPermitCombined. Unfreeze
- nFarcebPLowdvhenTestOnLastCrate. . Input
. nOumpryhentoBeamindPriortyCheck | et
- i
T MaskiternalChecks . ... ... 4 }
O SystemUnderTest . . .. .. . .. T - -BeamPermitCombingd. BeamPermitOut
. 0 inst12
- “Meed to-hide it1 run the BRTCIL -
. ConzistencyTestPazsed . F T S
MazkinternalChecks
. H¥LFTestPassed. . :,
—_— z
. ingt13

| Systeninneriest [T

| EPTCTEstPassed. - D
—

Maszk its result.whan under BRTC check, .othepuise the check will never pass. .(needs that all the crates of the. P give beaarm permit) .

-~ nclude the tests result to alloweor not the-beam in the machine-




ping of the BLM beam dump request

S accuracy) starts in the BLECS when the BP falls
/4 :

hen the PM freeze event occurs (one PO line)

urate time stamp is known for the PM freeze

e stamp BLM dump = time stamp PM freeze - counter
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the Beam Interlock System (BIS)
Electrical connections

CIBUS interface

User.Permit. A+
U303 5V Fuse IC
10K SN74LVI23ADBR i —
1\ . 15 116
5vV_Fu AN 1 11 gzizfcm vee = GND D v % A’
R336 €316 100pF ‘ 1 —
U A pos In f;C TR Q 13 R421 lSORWv U_A _pos _Out R
10K = .4 D302 U A neg Out 1 T
U A neg Out 5V ol %O g Q > TPS765B21 K 2
R337 . . User.Permit.A- R
5V _Huse| e + | g:z:fCext W 4
RI3E A posIn G Ly i — e R423_150R , ,x M A pos Out D
10K
= 12 D303 M A neg Out 2
M A ez Out 5V G} 1%5 g‘ Q TPS76SB21 K .
3 R428
GND —-|- r’\N\IF
éND
&D
Lines from FPGA (frequency > 1MHz
(frequency ) OFF ON
‘false’ ‘true’
_ (2 o ] You need both lines (Q and !Q)
. to be correctly connected.
Q
Audit of the BLM LHC system 10
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Beam energy reception and conversion

Generated by the Beam Energy Tracking system (BETYS)

Send in the whole LHC machine through the General Machine Timing (GMT) link.

One receiver per point (CISV), all 4 BLECS receives in parallel through 2 serial links.

Conversion from 16bits to 5bits levels (32 levels of the BLM system).
hardcoded inside the FPGA of the BLECS

BLECS broadcast on 2 serial links to the 16 BLETC

GMT Ao _A -
Sy L ast 5 | BLETC BLETC | °| BLETC
5> BLECS B N°1 L— N2 —3 N°16
A A - |
> ALEES BLETC BLETC BLETC
B B N1 N°2 N°16
B =l — —
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Crate BLMR

Crate BLMC
Crate BLML
Crate BLME



every 100ms (one bit toggle when update)

les are transmitted every ms

alue is repeated between new values)
/8
rial link, 1MHz bit rate, Manchester encoding

rame is 32 bits long and content:

LHC energy header (“1001%)

Spare bits (’000”)

oggle bit expected to have a transition every 100ms —— Error
Energy value (16 bits) counters to

CRC (8 bits) > theDB
A_, A
CISV B - | BLETC BLETC | | BLETC
B B N N2 s N°16

Audit of the BLM LHC system
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Receiver /
A 1l

Receiver

== Conversion

B

/

Recilver A s

To BLETC

Recglver B R

onversion implementation in the BLECS

Status
CRC integrity
Frame timeout

'BEAM ENERGY

BeamEnergy-Top

TPLL_40miHz_A | BeamEnergyOut]
InternalReset Clock40MHz LineOutA BeamEnergyDUi1]
BeamErerayin] Reset LineOutB
BearEnargyin] LineA link_A_active
2 BUTC_Cardrlmbete 0] LineB link_B_active BEMINI5. 6] )
KT a e CardNumberBeamDumpLineTest[3..0] BENM_IN[15..0] T =
BPTC_BeamDurmpLinehd EnableBeamDumpLineTest_U BEM_OUT[15..0] EeamEne gy e morCatntA 15, 0] X
SoMRese T EnableBeamDumpLineTest_M cre_error_count_A[15..0] T e S i) B x
“Receivedsystemnder est SoftResetTC cre_eror_count_B[15..0] B eI NEr Gyt Ta et OUNAL 1o ] K
<, BeamEnergy[4._0] SystemUnderTest frame_count_A[15..0] EeamEne oyl rameCouns 15 0] 5
#8 T EnableBeameEnetgy Test SetBeamEnergy[4..0] frame_count_B[15..0] Beambnergy NmeOloumAL 5. 0], 2%,
U_Bearrinfo_synchra EnableSetBeamEnergy timeout_error_count_A[15..0] |25 ST TG = )| K
N_Beaminfo_ Synchro Beaminfo_U timeout_error_count_B[15..0] Eeambnergyvalle | mels. O] K
TrePusaEreee Beaminfo_M BeamEnergyValueTimeOut[3..0] =] x
T CIErorColnters. pse UnFreezeStatus BEM_toggle_out BE. Eror

ClrCounters

BE_Error

inst47

Audit of the BLM LHC system
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Additional information in the link to the BLETC

CISV transmission speci

fication

1. LHC energy header => "1001“

2.7000”
3. Toggle bit — » Toggle bit time out check (errors counter)
4. Energy value (16 bits) —  Enpergy value (16 bits)
5. CRC (8 bits)
— CRC check (errors counter)
Conversion + additional
\L information & control
A
Beam Energy | Error bit SofResetTC System Unmaskable Maskable Beam BPL Unmaskable test BPL Maskable Beam Permit
(0to 31) [1 bit] [1bit] under Beam Info [1 Info [1 bits] activation [1 bit] test activation Line test TC
[5 bits] Test bits] [1 bit] Card Number
[4 bits]
Bit position [15..11] [10] [9] [8] [7] [6] [5] [4] [3..0]
Broken link 31 (highest) 1 0 0 1 1 0 0 0
state*
* Applied when both transmission are broken.
Information Used to provoke beam dump

from the CIBUS

to TC individually
(during Internal beam permit check)

!

To 16 BLETC in parallel

BLECS transmission specification

1. 710010000 header (8 bits)
2. Composite data (16 bits)
3. Toggle bit + "000” (4 bits)

4. CRC (4 bits)




tatus Application

¥ RBA: jemery

Beam monitor
Accelerator Mode:

Beam Mode:

MCS

Checks connected to BIS

erview

M=l
BMSETUP Beam 1 Present: [
SQUEEZE Beam 2 Present: [

Expert checks
Sanity Checks

BIS team

Internal

Consistency | Connectivity |Beam Permit | CFC_TEST | RST_DAC | RST_GOH | RST_FPGA | STOP_HV

ANUAL_CTR

Legend: ISR | Ok=12h | ok eiock 57 | | ESFNERAESN SN | .ncerTest | | NoData

External
Beam Permit

Audit of the BLM LHC system
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| beam permit check

am permit lines (BPL) inside the crate
e BPL between the crates (on the same IP)

K results are saved in the database

Send the card number which

Energy link 1 haveto
provoke the dump and U or M

BLETC
N°1 last BLECS had received
2 the last dump request
and notify all the other
The BLEQS provoke t_he Last BLECS BLECS
dump which is transmitted
to the last BLECS before J Al lines to ‘FALSE’

the CIBUS

CIBUS

Audit of the BLM LHC system L



Daisy chained BLM crates

Audit of the BLM LHC system

Interlock Interfaces
[CIBUS] TE-MPE-MI
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Ity check

* Novel technique of system integrity check
(modulation of bias voltage; amplitude and
phase analysis)

» Functional specification given by PhD
thesis of G. Guaglio

» Last processing improvement in winter
2009

« Connected to the BIS in spring 2010

* Mandatory execution every 24h, beam
injection blocked if non-conformities are

o e Digital signal found
< processing and <

i / / . decision
N Y/ 00 N inside the FPGA




A current is induced in the monitors and measured by the system

Timeseries Chart between 2010.04 22 17:00:00 and 20100422 17:05:00 (LOCAL_TIME)

700
LoCAL_TIME

/ Last full period in saved in the
SRAM and processed
JH[=1 E3

B BLMLHC Diagnostics Tool

¥ RBA: jemery
v Acquire ‘
’ |Boviews | 1 ) (w5 ]ee] (Gl [ more P4 P IPG

Data for device HC.BLM.SR6.L [23/04/10 17:10:57] =

ernal thresholds settings

overview in the diagnostic 5000 L R OEEE
.. 9 \ e L . L O calculated and compared to
tool. > 0wz . .
. . predefined thresholds in the
- (unique for each monitor) 4000 | BLECS card
3000 1 ) . .
AL The raw and filtered data is kept
into the SRAM and can be
2000y Display all warnings retrieve with the DiagnOStiC
application
1000 | Show reference plot
0 | I E— i L | J [_]1Show monitors not connected
0 50 100 150 200 250
FF v Emen — ‘ ............ ——— — —— — — |.|' - Percontage:
ELMQIO4LE.B1E10_MG |BLMGILE4LE |1642803 |HC BLM.5RELBLETC.01.CHOZ  |f -
4] 1] | > |'_ CB Result counter: 3042
Find expert monitor names containing: ‘BLMQI ”BLMQI.I]4LE.B1E1I]_MQY ‘ hd |




vity check procedure

e A full signal period is saved
= A\ Inside the SRAM

ccccc

. A Low pass filter is applied

. The peak to peak amplitude is
calculated

. The phase difference with the
HV control is extracted

| an . The results are compared against
LN thresholds to take decision

Measurements and system non-conformities will be presented Tuesday morning



| of the HV supplies

High voltage PS
Gain=300

16 bits Analog Inverter RC .| Zenner
DAC8532 o Pot digitally SUM G=2 Filter 6.8V
Modulation | controlled ,

(8 bits steps)

| Gmax= 1/100

| Gmin=1/500 Close to the connector (P2)

BLECS output HV output
Voltage step 0.153 mV 45.8 mV
Voltage range 6.8V 2040 V
Modulation range peak-peak | 78nV to 100mV 23V 10 30V
(theoretical values)

lonization chambers high voltage controlled by 0-10V signal
Analog sum between the working voltage 5V-6.8V and a small modulation (16mV)

Audit of the BLM LHC system




EXperts checks:
Commands through the HV

Control of the BLECF test mode through the HV

4 different levels (one operational and 3 tests)
Normal operation, test_cfc, reset_dac, reset_goh

Additional one added “FPGA reset”, reset_goh level for 10min.
Theses levels are different for each point
Values are stored in secure database (LSA) and in NV memory

Stop HV: Procedure to stop easily the monitors supply (not implemented yet)



re timers

ntation of the checks result validity expiration
| 'Consistency 2) Sanity Checks

e'arfned when the check runs successfully

"'I'evel of priority: Normal after 12h and High after 24h

. If High, next injection inside the LHC not possible (BP kept by
BLECS low)

Audit of the BLM LHC system
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evious BLM system.

2O

are monitored since some ripples due to

(~5kHz), the FPGA calculate the delta (max — min)
e increase, its means there is ripples.

Normal voltage
Threshold

\

S, time
>

Under the threshold value:

the comparator notify it, the counter is increasing by one

OR the counter is measuring the time below

Audit of the BLM LHC system

oltages monitoring

Comparators  fr—

FPGA
ADC [
BLECS
Digitalization | comparator
5V (VME)
3V3 (VME)

112V (VME) not used on the board

5V (PO Analog)

15V (PO Analog)

-15V (PO Analog)

5V (Reference of the DAC)

10V (HV comparator ref 2x)

24



ltage supplies monitoring

Comparators |_‘
. \oltage
High vol 1&2 FPGA
dnveolEge d e & Current |
ADC —
Comparators LOW HIGH
Voltage <500V > 2100V BLECS
Current <0.5mA > 18mA
BLECS input @ the HV [V] @ the HV [I]
ADC maximum resolution (DC) 24 bits 0.6 mV 0.18 mV 1.2nA
Measured noise (over 10h) 1.61 mVvV 0.5V @ 1505V 40A @ 1.3mA

There are also comparators checking the levels.

The high voltage power supplies have analog output monitors to view the
voltage and current levels, these signals are digitalized with an ADC.

Audit of the BLM LHC system
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overview

e BLM system to the BIS system

. eé, converts and send the beam energy
e'_qu'est periodic checks

"'hecks the system integrity and takes decision
. Blocks the BP if a non-conformity is found

o Controls the monitors’ HV

. Monitor the voltages supplies

Audit of the BLM LHC system
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\udit of the BLM LHC system

BLECF mobile tester
BLECS test bench



USB module
“Quick USB”

Power the
board from
the USB

ﬂ‘
|

10.07.2006

CF mobile tester

FPGA module
(parallax) with custom
code including the
BLETC processing

Optical receiver

N—0 bloc from the

BLM mezzanine

to feed the BLECF
10pAto ImAon 8
channels

Audit of the BLM LHC system

Current source circuits
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=CF mobile tester

Audit of the BLM LHC system

Tunnel version
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BLECF mobile tester software

Frame mode

The software takes the complete frames
from the BLECF , analyze it and show it.

| 3 BLECFT Tester (PCB rev2) / Read Frames and Running Maximum v1. A

8 0 100 110 120 130 10 150 180 170 180 140 188

HU IZD HEI N[\ 15 1EJJ

STATUS -

( Status PSV (* Integr Level CH1 - @ EnodCFC CH1 5
@ Status_M5V @ IniegrLevelCH2 @ EyoFC CH2 -
% Stat " RST DAC (® Intear Level CH3 3
" DAC_RST_Recieved (@ InfegrLevel CH4 4

" RST_GOH  Integr Level CHS 5

(" GOH_RST Recieved @ Ineqr Level CHE >

Goh_Ready 1 & DAC over 155 @ Integ Level CH7

~ |

Goh_Ready 2 @ DAC_overlow ® Integr Level CHB

RSUM GRAPH OPTION

USB hardware is connected

0UsB-0 Loaded QUSB
3 BLECFT Board Number

SEL FIBER RECEPTION

32

Choose the displayed channel

Stat/Stop Continuous Reads & view

20020 Refiesh speed control
a2 Retresh speed [s]
0 Reads missed

I™ Save multiple un on the same fle

| TEST CFC BOARD

SPECIAL FUNCTION
READ AND STORE
WITHOUT DISPLAY

Time to save [s]

Som

Save Ta Fie Fast
“ Start Record

Offsetin the fie
0

=18/

Running sums mode
The core processing of the BLM system holds

inside the FPGA taken from the BLETC. The

software takes the result of it and show it.

|3 BLECFT Tester (PCB rev2) / Read Frames and Running Maximum v1.41 il

1026 3 ———

950E2-
S00E+2- -

BSIJE:Z- f ———
.- R e e AN EEEEEERE
e e e e e
o e e

BSIE+2
B00E+2-
= 550E+2-
2 50E+2
i
450642

| s e s L e
10 12 13 14 15 16 17 18 19

Acquisitions
STATUS
(¢ Status PSY (¢ Test CFC  IntegiLevel CH1 @ EnoiCFC CH1
@ Status MSY " Test CFC_On @ IntegrLevel CH2 & EnoiCFC CH2
 Status P25V " RST DAC  IntearLevel CH3 8 EqoiCFC CHY
@ Stalus HV  * DAC_RST Recieved 1 InterLevelCH4 & EroCFC CHY
@ Temp_1 " RST_GOH @ IntegrLevel CHS 8 EnoiCFC CHS
® Temp 2 " GOH_RST_Recieved 1 IntegrLevel CHE & EnoiCFCCHE

. E ¢ P 2
% Goh Ready 1  DAC_over_155 —e—e— Plot 1294
# Goh_Feady 2 % DAC_ovetlow

% Inteqr Level CH7 © EnorCFCCHT
& IntegrLevel CH8 % EnoiCFC CHB

oot Pl

—e—6— Plot 1296

RSUM GRAPH OPTION

[V Channel1 [ Channel5
[V Channel2 V' Channel &
[V Channel3 V' Channel 7
[V Channeld V' Channel 8

Max window to show

V' Normalize Yalues

=loix]
USB hardware is connected ! ) 2 :
z 1 | CardNumber 1
QUSB-0 Loaded QUSE 2 |FrameNumber 44846
3 BLECFT Board Nurber 3 [Dumps !
4 (Frames 155
5 [ERRA 0 0
¢ [ERRE 0 000
(BUNNHE eI E At e I 7 [ERRC 0
g |ERRD-CNChange (0
i' g (ERRFFNChange 1
10 [NaACK 348485
ﬁ % 11 |LostFramesd 0 0.00
e — 12 |LostFramesB 0 0.00
A 13 {MaxResets
L,,, 14 |Statush
15 |StatusB
Start/Stop Continuous Reads & view 16 |ChangelnStatush
17 [Chang
Read_One_Frame 1 Dac
19 |Dac2
i i 20 {Dac3
<0500 Refresh speed control 21 b7
0.5000 Refresh speed [s] 27 |Dach
. 23 {Dack
0 Reads missed 7
25 |Dac 8
26 |MinValCH1
27 {MinValCH2
28 |MirvalCH3
I™ Save multple run on the same fil: 29 [MinValCHE
30 [MinValCHS
31 {MinValCHE
30 MinValCH?
- Qplions 13 MiWVacHe
- ‘iew Frame & Raw Datas k3
=)

| TEST CFC BOARD




BLECF mobile tester software

. Developed in C with Labwindows/CVI (NI)

. Can read and decode the frames send from the
BLECF at 100Hz, show It and save it inside a file

. Can show and save the result of the BLM processing
(same as BLETC)

. Full functional test (in the lab)

. Testing and validation of the installed cards (in the
tunnel)




BLECF mobile tester software

SDRCAUEon
LOOk at the ADC readlngs File Edit Format View Help

Calculate the exact current oo et o i oo st oo o
The operator correct it on the board hon 86E 15 14310153 2007

Check if there are discontinuity vevice number send through the Fiber : 67

Check if the signal is saturated Pe8 version : E0A-00533-16

Caomments

Save the final Value inside a file Type your comments that will appear in the report file

IDENTIFICATION BARCODES

1mA Cal ibration -- DOME -- (FPGA barcode number, FPGA internal number, Board number) passed
Done with a external current source (keithley) |eer-oer
- 0006222348proto0ns

The operator correct it on the board 2020101006024
Save the final Value inSide a file MEASURE 10P& =» Start at 256908.18 [s] (12.50 - 25.00)

CALIBRATION offset current CHL : 15.66 [s]  (12.50 - 25.000 passed

C lete test A ToRATION OFFaer currem i+ To.om b1 &3m0 152003 e ered
SeT CUrren H . 5 . - . asse

Omp e e es CALIBRATION o;;set current CH4 @ 19,66 %s% 512.50 - 25.00% Easseg

. . c o 5 CALIBRATION offset current CHS @ 20.67 [s 12.50 - 25.00 passe

Check the integrity of the optical fiber link CaLtoraTION Oset current 0 1608 ] (120 - 2o pesse:
Check if th ki SEEse Crrent cajc o 10 e oo a0y oY e
eC I t e Status are Wor Ing Ogset current ca}c CH% %gii EEA% %ggg - ggg% Easseg
OfTset current <alg CHa . pA . - o, passe

Check the HV level thresholds ciiier crren clc o L0 ) G - s s
o o o o offset current calc CHE : 10.22 [pA]  €16.00 - 8.00) passed

Check the linearity with internal sources offser currem clc o ¢ 1040 [ G600 - 800 pessed
5 o o o overshot CHL 0 (max 20) passed

Save everything inside a file A e
overshot CH4 @ 0 (Max 20) passed



' CS test bench

o ‘St bench 1
ent measurements
at all programming stages

. Automation of the 2 PS
with Labview:
lowering each voltages,
look at the status when it
changes (comparators
thresholds check) and
save the result inside a file
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CS test bench

T

- Useastandard BLM LHC crate

i

. Use 2 I/O modules from NI to drive the
BLECS inputs and check the outputs.

. Gets data from the BLECS with the
CMW wrapper (AB-CO-MA)

== " 09.06, 200

(-

Audit of the BLM LHC system
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Setup PS1

CHI Vokage Level (0.0V) ENT
CH2 Voltage Level (0.0¥) 35—
CH3 Voltage Level (0.0 V) }]0—

o7 cHiCurentLink(0.04)

045 CH2 Current Limit (0.0 4)

:Iu CH3 Current Linit (0.0 A)

Setup PS2

CH4 Volkage Level (0.0V) EXS—
CHS Yoltags Level (0.0 W) 3.5_

CHs voltaga Level (0.0 ) 1

}]0-‘— CH4 Current Limit (0.0 A)
gm_mmm Limit (0.0 A)
:lu.l CHB Current Limit (0.0 A)

VISA resource name 2

| C—

bytes read

Read addresses
Address [0
Vakue (32089) 7§40

—d
use com and connect the: ush cable

*+DNPirin

am

STOP.

BarCode Firstec
[r——

BarCode CERN BLECS
JBLecs xex

BLECS Chip serial number ?

Voltage status result

‘Status Test OK .
Status Test Falled .

waaseesss 0 (D00 00000

ravatearas 0[SO D00 000

LY Digital 3.3v.
wmw: PS Actual Voltage(V)
v Anslog sV @) 0
L4 Analog +15¢ @) (UNDER. TEST)
LDigital +12¢ @)

e

Resistivity result

Raa’smyrﬁtpamd.

Resistivky test Faled .

Result resistivty

Last entered resistivity
.000

ADC result
Combiner ADC OF. .
Combiner ADC Falled .

Indvidual ADC Passed
3'"_
Combiner Voltages
32v vME ¥
sv e |10
5V Analog |?
p1sv 10
msvio
RefSVfog
Reft 10v 0

BLECS Actual Voltage(V) .z oy 0

S test bench

Test bench 2

(R |
Io0p number

o
Enable LSE connect
to the test box 2

f—

Unmaskable 87 A+ @a A @l" (Tch

Unmaskable 80 B+ @ D Umaskatle 80 6 @mncmmnw)
Maskatio ge (W) () Maskatle 5P a- (B utemio
wnar@@mw& GMMHE @mw_:ru_bo\m

o G
i B
s

Ui+ UR- UB-+ UB- M+ MA- 1B+ 1B UA U 1A MB LastCratinputBPState

L]
= |00 0 merewes @ ot Lost Crote e
ObLine 1 State Test)
GOPOPID — [BORD wsus g eremtmeen

@ oot 2 tate.

IWM device
|l mecssvs o

(7 T f———

UA LB MA MB

Last before CIBUS.

ool FESA
"rcmoumm :}n—'
oL oL o

UA LS M4 1B

-
|

e

TTTTTTTT ITTTTTTI
vref1 Tmon2 Front Panel

- 0v--ml 0nmnl me O\mua - .

Voltages measured with NI box

Tum clock prasant and stabla .

TTTT

Energy reception

Automatic beam permit test with stimuli file

BT Gl

Hle path of the stimuii il C5 (dislog ¥ empty)

f A lfss127 "

Frame counter 6 5127 G

Energy time out
CRCemor A
CRCeor B
Losk frame A
Lost frame B

Time since last resek of BE counters |5

Tt BN BECS TESTS o BECS-Conbie et et s PR |
result For this vector (@)
""" L bk (SO DD OO OO0 ID
""" GUIBP linesinput iy
GUIBP nes autput i
G_umm. FMMM‘
Physical 89 Lines cutput @)
TTT TITTTTTT TTTTTTTI
= 5 @ | MODULATION TEST&HY  Hy comparatars
d @ | HY1 ¥ High
| HYL W low
mmmﬂ@ | stteruation moduation V1 1 High
------------ e | S .
| Normal operation voltage HY2 ¥ High
BN oo HYz ¥ low
HY2 1 High
HYZT Lowe
"""""" ITTTTT TTTTTTTIT

HV1 265.786
HV2 264.146

HV1Vpp
#265.786 =
HV2 Vpp

264.146

TTTTTTTT
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BLECF mobile tester

Ailm to be used to test 750 boards in
the lab and in the tunnel

Ability to test FPGA code functions

Custom test board using commercial
modules

Software in Labwindows/CVI
Calibration assistance
Full automated functional test

Saves full measurement into multiples
files

BLECS test bench

Aim to test 45 boards
Ability to test FPGA code functions

Use commercial input/outputs
modules (analog and digital)

Software in Labview

Partial automation for complex logic
(all beam permit lines states)

Uses status of the FPGA continuous
check for the energy reception, turn
clock.

Test report on a excel file



