- of the BLM LHC system

~ Beam loss interface to machine protection
and energy distribution

The BLECS combiner
and survey card

Functional test bench
for the BLECF and BLECS

Jonathan Emery
10 June 2008



, A.udit of the BLM LHC system

Beam loss interface to machine protection
and energy distribution

Jonathan Emery
10 June 2008



o Overview

o Beam permit hardware
o Beam permit check

e Beam energy
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BLETC

comparison

Processing 1—-)
and

threshold

permit

Crate 1 )

\ %

BLECS

UA UBl MA MB

\/ LV

Measurement from the tunnel

>

Unmaskable beam permit

Maskable beam permit

UnmasE;lbIe Be;n Info

-

Maskable Beam Info

v

BLETC BLETC |
N°1T | M N2 | M

BLETC
N°16

%
M Last BLECS

|

3 to 4 crates per IP

Interlock
network

Audit of the BLM LHC system

UAl UBl MA MB

CIBUS L
Unmaskable UBI

CIBUS
Maskable

Daisy chain from BLECS1 to CIBUS




t is used to combine the
e previous card

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

ame principle for the 2 links
Inside the crate (BLETC to BLETC)
Between the crates (BLECS to BLECYS)
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aisy chain principle

Beam permit line

to card 3,

‘4’ Retriggerable
one-shot
L CLR
FPGA  |—2MHz
Retrig IN
Card 1
[
=L
CLR
Retrig IN
Card 2




» Beam dump request time stamping

A counter starts when the beam permit goes down, stops when the PM freeze
trigger arrives. The CPU calculate the time stamp with the PM freeze arrival
time and this counter (1us accuracy).

A status tells is the beam info had arrived after a dump request and gives the
delay between this 2 events.

BLETC
or
BLECS

Audit of the BLM LHC system

BLECS
Freeze ““““'“““““] Clk
' Turn counter ST
_:II::::II::::II:::;: Clk
—>1 Bunch counter
——> Beam | gtarnt :
permit > Counter dum1|? to beam info
Counter dump to PM freeze k"9
lBeam permit Beam info
CIBUS

BOBR



st procedurel

g
m permit lines (BPL) inside the crate

BPL between the crates (on the same IP)

éSuIts are saved In the database

Send the card number which
have to

Energy link
provoke the dump and U or M

last BLECS had received
the last dump request

h ke th ‘l! and notify all the other
The BLEQS provoke t. e Last BLECS BLECS

dump which is transmitted

to the last BLECS before J, Alllines to ‘FALSE’

the CIBUS ‘ CIBUS |
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est procedure 2 (proposal)

last crate to the CIBUS
utside system (interlock system) to enter in test

m waits for the beam info to be ‘False’ (U & M)
 the test mode after a predefined time

en it is possible to force only one BPL (A or B) to ‘true’

;he'BLM system return to normal state when the result is given to the BLECS

~ The beam permits goes to normal operation state only if the test is successful

» Control of the BPL by an outside system only if the BLM system is in “test mode”
» The BLM system can only go to “test mode” if the beam info is “False”
» Only one line (A or B) can be “True”. The other one stay “False”

Audit of the BLM LHC system



- Beam energy

. T'he beam energy arrives from the timing system to the CISV located on the
one crate of each IP (blmr)

. The CISV distribute the energy to all BLECS of the point (3 to 4 crates) in
parallel through the cables between the crates.

. The integrity of the link is continuously checked and errors are counted and
saved in the logging database.

. Conversion is done from 16bits to 5bits levels (32 levels of the BLM system).
This conversion (linear) is hardcoded inside the FPGA of the BLECS

Timin A A
networgk cISV > Last BLETC BLETC ' BLETC
B , BLECcs B N1 N e

A A
" BLECS g | BLETC BLETC BLETC
B D N°1 e N°2 L—3 N°16

Audit of the BLM LHC system



link

every 100ms

es 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

Timing A A
network CISV B BLECS B BLETC BLETC BLETC
— — N°1 N°2 —> N°16
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o« Hardware

o Crate overview

e Beam energy

o Beam permit

e High voltage control
e Voltages survey

e Tests

Audit of the BLM LHC system
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Based on DAB card
=>VME 64x

=> Stratix 40k

=> SRAM memory

=> One site code update

=> Specific Bl signals on PO

Reuse of existing material
=> FPGA code for
VME
Serial number chip
Flash memory
=> Flash programming

Audit of the BLM LHC system

Combiner features added

Beam permit
=> Daisy chain between crates
=> Beam Interlock

CIBUS interface

Interface to high voltage PS
DAC for control
ADC for monitoring

Monitoring VME PS
for specific behavior (ripples)

Crate interconnections for
test of the BLM system

14



o

[

m

@)

w
Create 1

o

[

m

@)

wn
Create 2

| BLETC

N°1 N°16

BLECS

Last

Create n

!

CIBUS Unmaskable Beam Permit

CIBUS Maskable Beam Permit

HV1 + HV2

Audit of the BLM LHC system

@ Interconnection between crates (1 to 4)

@ Beam permit: same connection between
BLECS than between BLECS and CIBUS

@ Last BLECS (before the CIBUS) control
v the HV but all can read the monitoring of
this voltage.

@ Beam energy distribution from last crate
to all the others

IC lonization chamber

BLECF Tunnel card for acquisition
BLETC Processing card

BLECS Combiner card

CIBUS Interlock interface

HV High Voltage power supply

15



Daisy chain of the beam permit lines (U and M)

v v y ) \l/
Energy 5 bits
toall BLETC

BOBR BLIETC - BLLETC
S SR
Turn clk
: >
Triggers
- _
Energy 16 bits >
Acquisition and control N
BLECS
Beam permit
< —
CIBUS Beam info
Control
- ‘ 1
High voltage Monitoring

Audit of the BLM LHC system



rgy

e Serial reception with redundant channels (A and B)

*§ e Continuous check for:
§ Beam Energy (Serial) Frame reception, CRC error, timeout frame, time out toggle bit
o
g e Translation 16 bits to 5bits+1bit(error signal). Hardcoded conversion table
e Substitution of the original value by any value (in test mode only)
Energy conversion
& add information o Additional information on the reminded free bits
= ) e Serial transmission to the 16 TC receivers in parallel
(&}
[ (D] [
CIsV N = | Beam Energy (Serial)
o
N
o
FPGA
CRC error or CRC error or Toggle bit source used for the Action Comment
timeout A timeout B timeout energy
0 0 0 A - Normal operation
1 0 0 B Increase counter CRC error A
0 1 0 A Increase counter CRC error B
1 1 0 - Previous beam energy value used
X X 1 Highest Energy “FFFF” Increase counter Toggle bit timeout | The timeout is 110% of the normal
& error bit ‘1’ time between the energy values

Audit of the BLM LHC system 17



CISV transmission specification
1. LHC energy header => "1001*
2.7000”

3. Toggle bit

4. Energy value (16 bits)
5. CRC (8 bits)

—» Toggle bit time out check (errors counter)

—— Energy value (16 bits)
—> CRC check (errors counter)

Conversion + additional
information & control

Beam Energy | Error bit SofResetTC System Unmaskable Maskable Beam BPL Unmaskable test BPL Maskable Beam Permit

- (0t031) [1 bit] [1bit] under Beam Info [1 Info [1 bits] activation [1 bit] test activation Line test TC
~ [5hits] Test bits] [1 bit] Card Number

! [4 bits]
[15..11] [10] [9] [8] [7] [6] [5] [4] [3..0]
31 (highest) 1 0 0 1 1 0 0 0
\
* Applied when both transmission are broken. ! | |
Information Used to provoke beam dump

from the CIBUS to TC individually (during test)

Y BLECS transmission specification
To 16 BLETC in parallel 1.710010000” header (8 bits)
2. Composite data (16 bits)
3. Toggle bit + "000” (4 bits)
4. CRC (4 bits)
Audit of the BLM LHC system 18




Beam Permit from TC (U)

BLECS FPGA

Beam Permit from BLECS (UA)

Beam Permit from BLECS (UB)

BP control

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

‘True’ —.\.
@

‘False’ —@)

N

— BP control

Beam Permit to CIBU (UA)

|

System test result

Control AorB
only when under test

Beam Permit from TC (M)

Beam Permit from BLECS (MA)

Beam Permit from BLECS (MB)

!

BP control

»  Beam Permit to CIBU (UB)

v

Beam Permit to CIBU (MA)

BP control

Beam Permit to CIBU (MB)

Audit of the BLM LHC system
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16 bits
DAC8532

ontrol

Analog Inverter RC .| Zenner
Pot digitally SUM G=2 Filter | 6.8V
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 2040V
Modulation range peak-peak | 78nV to 200mV | 23uV to 60V
(theoretical values)

High voltage PS
Gain=300

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
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onitoring

Comparators [~
) \oltage
High voltage 1 & 2 et FPGA
g g & Current
ADC —
BLECS
Comparators LOW HIGH
Voltage <500V > 2100V
Current <0.5mA > 18mA
BLECS input @ the HV [V] @ the HV [1]
ADC maximum resolution (DC) 24 bits 0.6 mV 0.18 mV 1.2nA
Measured noise (over 10h) 1.61 mV 0.5V @ 1505V 40mA @ 1.3mA

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

Audit of the BLM LHC system
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onitoring

re monitored since some ripples due to
vious BLM system.
Yy Comparators  fe——3|

S rve It EPGA
( rs connected to counters
(~5kHz), the FPGA calculate the delta (max — min)
e increase, its means there is ripples. ADC [T
BLECS
Normal voltage
\ \ Threshold ) ]
\ Digitalization | comparator
5V (VME)
AN i > time 3V3 (VME)
\/ 112V (VME) not used on the board

5V (PO Analog)

Under the threshold value: 15V (PO Analog)

the comparator notify it, the counter is increasing by one -15V (PO Analog)

OR the counter is measuring the time below
5V (Reference of the DAC)

10V (HV comparator ref 2x)

Audit of the BLM LHC system 22



es the most important test below
TC, HVLF

he thresholds and parameters
y Check of the LSA parameters inside the electronic

ted to the beam interlock
PTC Check of the beam dumping capability on each BLETC
PBIS Check of the beam dumping capability of the BLECS to the BIS

. Related to the high voltage

- HVLF Check of the connection from HV to IC to BLETC

HVCFC Check of the BLECF capability to add 100pA on all channels (1650)
HVRDAC  Reset of the BLECF current compensation (related to 10pA test) (1800)
HVRGOH Reset of the GOH on the BLECF (optical link to the surface (2000)

Audit of the BLM LHC system 23



o Test “SYSTEM TEST”

. The “SYSTEM TEST” should be done regularly

. A timer on the BLECS is requesting this test with 2 level of
priority: Normal and High

. When the High priority request is raised, at the next dump, the
beam permit lines are forced “False” and a system test should be
started and be successful in order to go back to normal state

. The system test includes the following tests:
Consistency
HVLF modulation
BPTC (beam permit lines until the last BLECS)



BLETC
Threshold
Comparators

(HV modulation)

Control
BLECS 0-6.8V
Combiner and > .HV
(Vin*300)
survey

Real
excitation signal

SURFACE

BLECF
Current to
Frequency

Current

TUNNEL

2008.06.06 15:07:00 and 2008-06.06 15:08:00 (LOCAL_TIME)

&
N

BLM chamber
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atrix

All these tests
are part of the
~ SYSTEM TEST

Internal Timer User Expert
Consistency* X X X
BPTC X X X
Beam Permit Lines
HVLF HV X X X
Modulation
BPBIS* X
HVCFC HVRDAC X
HVRGOH
Manual actions X

* The result decision is done externally and is written
on the combiner (Passed/Failed) in order to gives the
beam permit again.

Audit of the BLM LHC system
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overview

lsystem to the Interlock system
nd translates the energy

rol the detectors” HV

equest periodic test

est parts of the BLM system

All BPL except the one to the CIBUS
The connections of all the installed detectors (HVLF)
Initiate test related to HV level

« Blocks the BPL If a test failed

System test, Consistency, BPBIS

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

Functional test bench for the BLECF tunnel card
and BLECS combiner and survey card

Jonathan Emery
10 June 2008
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o BLECF test bench
o Hardware

o Software

e Functional test
o BLECS test bench
o Software

e Functional test
e Summary

Audit of the BLM LHC system
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st bench hardware board

FPGA module

: (parallax) with custom
code including the
BLETC processing

USB module

“Quick USB” Current source circuits
to feed the BLECF

Power the 10pAto 1mAon 8

board from channels

the USB

o O
: s

kt}%£¥i,:

Optical receiver

N — bloc from the

BLM mezzanine

,ﬂ‘
|
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Tunnel version
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» BLECF software presentation

. 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
which is inside the BLETC.

. On top of this, the test mode can make the functional
test of the BLECF.




BLECF software presentation

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 v1.41 E

USB hardware it connected
0UsB-0 Loaded QUSB
3 BLECFT Board Number

SEL FIBER RECEPTION

FIBERB | ¥
=Pl
Choose the displayed channel

Stat/Stop Continuous Reads & view

Read_One_Frame

w
II
b
D 5

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

HU IZD HEI N[\ 15 1EJJ

STATUS

1
@ (@ Test_CFC ( Integr Level CH1 - @ EnoCFC CH1 5
@ " Test OFC_On @ IntegrLevelCH2 @ EroCFCCH2 -
@ " RST DAC @ IntearLevel CH3 @ EqoiCFC CH3 3 I~ Save muktiple run on the same fle
@ " DAC_RST Recieved (@ IntegrLevel CH4 & EmiCFCCHY 4
3 " RST_GOH (® Integr Level CHS & EnoCFC CHS 5
" GOH_RST_Recieved ® Integi Level CHE @ EnoiCFC CHE - o
¢ Goh_Ready_1 - over_155 @ IntegiLevel CH? @ EqodCFE CH7 b
( Goh_ Ready 2 @ DAC overlow @ IntegLevel CHB @ EnoCFL CHE 7
(F
RSUM GRAPH OPTION £ Al
s

| TEST CFCBOARD

SPECIAL FUNCTION
READ AND STORE
WITHOUT DISPLAY

Time to save [s]

Som

Save Ta Fie Fast
“ Start Record

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.

=18/

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

1026 3 ———

900E+2-
BsnE,2_===================
ot e e e e e e
e e e e e
o

6.50E+
6.00E+2-

350E+2-
.o
I e e

{+ Status PSY
(& Status_M5Y
f* Status P25V
f Status HY
* Temp_1

* Temp_2

{* Goh Ready 1
¢ Goh Ready 2

s e 5
S EEEEEEE
- SUDE,2_==-=-==
MM======
e e e e
I e e e
e e e

|
10 12

Acquisitions
STATUS
{¢ Test CFC  Integr Level CH1 & EnorCFC CHI
" Test CFC_On @ IntegrLevel CH2 & EnoiCFC CH2
" RST DAC 1 InteqrLevel CH3 @ EqoiCFCCH3
(" DAC_RST_Recieved (@ IntegrLevel CH4 & EyoiCFC CH4
" RST_GOH @ IntegrLevel CHS 8 EnoiCFC CHS

* EnoiCFC CHE
% EoiCFC CH7
 EnoCFC CHY

1 Integr Level CHE
1 Integr Level CH7
@ |ntegr Level CHA

" GOH_RST_Recieved
% DAC_over_155
% DAC_overlow

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

T
13

T
14

T
15 16 17 18

Plot 1283
Plot 1230

—e—6— Plot 1296

=loix]
USB hardware is connected L j 2 E
= 1 |CardNumber 1
QUSB-0 Loaded QUSB 2 |FrameNumber 44846
3 BLECFT Board Number 3 {Dumps 1
4 (Frames 155
5 [ERRA 0 0
& [ERRE 0 000
£ i s 7 [ERRC 0
g (ERRD-CNChange (0
L q |ERRFFNChange |1
10 INGATK EEE]
(e d 3% 11 TosFamesh [0 00
R 12 [LosFame8 [0 10
A 13 {MaxResets 162
[ Btz 14 5wt B
15 [Staush 55535
Start/Stop Continuous Rieads & view 16 |ChangelnStatush, 12
17 [Chang 8
Read_One_Frame 1 Dac 0
19 |Dac2 0
e i 20 {Dac3 0
Josn Refish spesdontol | |~ -
05000 Refresh speed (5] 27 |Dach 0
. 23 {Dack 0
0 Reads missed 7 9
25 |Dac 8 0
26 WRVaCHT [0
27 {MinValCH2 0
28 |MirvalCH3 0
™ Save mle tun on the same fle 2o ViAo
3 MiVaCHs [0
31 {MinValCHE 0
30 MinValCH? 0
agE Dptons 3 Va0
- View Frame & Raw Datas 34 0
=)

| TEST CFC BOARD




» BLECF functional test

File Edt Format View Help

1ODA Cal | bratl On G DivisTonsy s T DIV _SLy B W PMY \BLM_BLECF \BLECF_TEST_RERORTY\REPORT_CFCEOAr
LOOk at the ADC readlngS r:z:c;ifmj: IE:OC:);TSEOZUNNEL ACQUISITION BOARD FOR THE LHC
Calculate the exact current
The Operator Correct |t On the board pevice number send through the fiber : 67
Check if there are discontinuity e e ¢ S
CheCk if the Signal IS Saturated Type wour comments that will appear in the report file
Save the final value inside a file ooy e
-- DOME -- (FPGA barcode number, FPeA internal number, Board number) assed
1mA calibration e p

FPGA N0, 067

Done with a external current source (keithley) [se:sisiez ™
The operator correct it on the board

MEASURE 10PA =» Start at 256908.18 [s] (12.50 - 25.00)

Save the final value inside a file chLTsTion offsm aurrent i1 10,68 ] CLhsE - 1) pissed
CALIBRATION Offset current CH2 @ 18.97 [s] (12.50 - 25.00) passed
CALIBRATION O;;set current CHE : %ggg %s% %ggg - %ggg% passeg
CALIBRATION OfTset current CH4 . s . - . asse
Complete teSt CALIBRATION Offset current CHS @ 20.67 [s5] (12.50 - 25.00) Eassed
N . . i . CALIBRATION O;;set current CH? : %ggg Es% %ggg - S;gg% passeg
CALIBRATION offset current CH? @ 19, 5 .50 - 25, asse
CheCk the Integrlty Of the Optlcal flber Ilnk CALIBRATION Offset curremt CHS : 17.98 [s]  (12.50 - 25.00) Eassed
Gl Ki eroie e cele g a0y [ (o -5 00
SET current calc : 10, .00 - 8, asse
eC I t e S a US are Wor Ing O;;set current ca]lc CH3 @ 10.11 EEA% ElG.OO - 8.00% Easseg

0 T T CH4 @ 10,17 [pa 16,00 - 8.00
Check the HV level thresholds OFfset current calc cHs : 5.58 [pal. (5.0 - 8.00) bassed
O;;set current ca]lc CH? : %gi% EpA% %ggg - ggg% passeg
1 - - = Offset current calc cH7 @ 10, A, Loo - 8, passe
Check the linearity with internal sources offset current Celc CHB : L2 [pA] (3600 - 5.00) pissec
. . i . overslﬁot CHJz. : g EMax %8% passeg

: M

Save everything inside a file Cvercher B0 g 20 vt
overshot CHY @ 0 (Max 20) passed



t bench

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

Audit of the BLM LHC system 35



Te

& a standard BLM LHC crate

. 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)

o -

0911062008

Audit of the BLM LHC system

36



Test bench 2

T T T T TR T T T T T T T T T T Ig T o
P - L | cren A LOL (T by | e e Utbeecrs |
Setup PS1 BarCode Frstes Resistivity result ek E e — ) |
B e = voumme | oo wor B G kit () 10 (< amchnpio i B ‘ |
e | | I
———T - 1 R B i R Y S e YT | [P seonrermcines s |
CHI Vokage Level (0.0Y) 7 : s GEEEEE C | | wewmm I
C EEN € O st e — 4 = e (B G M e () ot (L) Ot ot o aren
CHZ Voltage Level (0.0 %) 1]5 Ho.as CHZ Current Limit (0.0 A} BLECS Chip serial number ? ° I.DL”MD; Cump 'r'rﬂ '
Result resistivity Ukt U~ UB+ UB- Ma+ MA- MB+ MB- UA UB MA MB LastCratinputBPState. | N
@R e g o CH3 Current Limit (0.0 4) B - m — DO P rRrEwes @ ete Lon Gate e | ) Beam Permit Lines Outouts b
- D = @ Obline 1 State (SysteminderTest) | UA LB MA MB o
= | - UTPUT BP LIKES | I
oS | wesesees - wees -foradione P i
Setup PS2 - P | I
S ) TTTTTTTTTIITTT TTTTTTTTTTITTT TTTTTTTTTTL
C | Tum clock present and stable
u«mnmum.uwius— gm—mmmmmt(n.nn) Last entered resistivity vraf1 Wmon1 Imont Vref2 ¥man2 Imon2 Front Panel | = .
.000 0 0 0 ] ul 0 Ly L B

s Volags Level 00V) (5

CHs voltaga Level (0.0 ) 1

JM_ CHS Currenk Limit (0.0 A)
. meastred with NI box Energy reception

Ve

’lu,l CHB Current Limit (0.0 A) TITT T T T TTTTTTT TTTT T TTTTTTTITT TITTTTTTTTT ;

Voltage status result ADC result st e Automatic beam permit test with stimuli file Frame counter b [5127
e -

A lfss127 o

<

= Combiner | -
L LE mmu{. @ Tostvector b [y ',,T..—:::a::"' mm"mm\ sy ° : H
P r—— s e m,,ﬁm. Cumnnc;auu. rosutFor this vector (@) B e [p 5 ’
K coma 0 Indvidual ADC Passed nisinerest DO DO DDDDBDODID | mbames o o F
Lost frame B
— S ratst et o [SOOOOOOS F rosvers (@) _—
» A::; f 0 TENArin el st Pt \',,_n m C:'rblner Voltages Time shes lactrosat F BE cortars [5
S B T T TTTTrTrTT TTTTTTT Tt T Tt I
——
sy yME |0 S | MODULATION TEST & HY ars e ||
Use comd and connect the ush cable - T ’ G B mm::"’ cs 750 W
Start test C_8) [ see | woera @ ps Actual Voltage(V) °|0— —= | : e Vi Hv2/264.146 |
LV Digial SV @y IO— P15V W CFC test G | tendon noditon WL THigh |
Check Resistivity (), 1 ansioasv @) M1sv o r=r—— WJ" i “’":‘; HV1 Vpp L
oper Hyzy |
Check Ps stas C_B) <l ‘“'“““'I*'“: (LNDER TEST) Ref SV g 5 e +265.786 -
L¥Digital +-12v 0 W21 High HVZV
ResetPs (_®) siop e 10v10 E PP
BLECS Actual Volage(V) nmiyo e 264146 |
TTTTTTTTT rTTTTTTTTTTTTT rTTTTTTTTTTTTT
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s> Summary

BLECF test bench

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

Ability to test FPGA code

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

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



Audit of the BLM LHC system

Additional slides

59



nversion

A or B Selection

A

== Conversion

Receiver
A

Receiver >
B /

Status
CRC integrity
Frame timeout

Audit of the BLM LHC system

Receiver
A

Receiver
B

To BLETC
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OFF ON

‘false’ ‘true

Combiner outputs CIBUS interface

User.Permit.A+ IC
U303 SV Fuse - 1
SN74LV123ADBR - G
L 15 16
5V * Rext/Cext  VCC | F— & >
L y— 2] e 0.1uF D 1 R 2 Y >@ ‘A’
R336 17 A pos In ol WL | — q b2 R21 150R, .. UA posOu R §
= 4 D302 U A neg Out T
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etween crate

Signalization needed:
1) The system is under test

> (the last crate keep the beam permit lines low)
2) The last crate has received the beam permit low
4 (See BPTC test)
| 3) Request 100pA test level
— 3 4) Request “Modulation level * of the HV+ Modulation of the HV
4 N o
BLECS 1
1
\ Y, =
a ~ . Normal operation
BLECS ]
> Beam permit indication from the la X X 0 OD3 can change to indicate BP is false by
S combiner before the CIBUS the last crate before CIBUS (See BPTC test)
- o System under test 0 1 X The HV level goes at 100pA when any test
ala 8 (all test except Modulation) starts
RSO System under test Request Modulation 0 0 X

level and Modulation.

Open drain lines with dedicated IC: OD1 & OD2
Line direct FPGA to FPGA (200 Ohm between 10) simulation of OD with pull-up OD3
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nnected to the CIBU)

'3
in the chain

BLECS 1

A

BLECS 2

A 4

BLECS 3

A 4

It see its position

BLECS 4

e

A 4

HV crate

BLECS 1

BLECS 2

P2.A30
Sk
vce
100k N
i P2.A29
P2.A30
Sk
vce
100k p—
i P2.A29

If the FPGA input = ‘0’ there is
another BLECS under. Means
this is not the last BLECS
before CIBU.

If the FPGA input = ‘1’ there is
no BLECS under. Means there
is the CIBU and this is the last
BLECS before CIBU.
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V modulation)

NV
Memory
Real Excitation
Monitoring of Signal
the HV voltage 256 positions
(one cycle)
RAM
256 Channels RAM 2
: 256 Channels :
N (32hits) " Phase & Gain| | Thresholds Store
> X256 positions ; .
tracking comparison result
(one cycle)
update every
Logging read

Excitation Signal frequency 30mHz or 100mHz
Sample per period 256 for the reference and 1Hz samples for the Running maximums (Use the Login)

The processing is done sequentially for each channel
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30mHz,42m ult128 Basics MV retum voltage image [V] There are only 4 channels connected with a chamber for

| ‘ this test. There can be easily identified them on the result
of the measurements below.
I I I I I J0mHez Z24&m l00mHz 242w
29 2.92 2.94 2.96 2.98 3
x104 immediate = imediate =
HV retum current image [mA] X ; 2
T T T 9.1940 0.4452 Z226.5720  36.6587 io1z.1107 1.02458 173.3955 7.1126 ¢
a,1599 0.4314 228.4305 13.0265 i 12.3805 1.1027 173.6836 6.7431 |
] 0.3847 0.5069 178.9234  95.3153 i i 1z.0633 0.9386 174.3464 6.7139
i §.9925 0.2060 231.50798  13.3753 | {13,137 4.4002 174.1024 6.6018 i
gUiess u e F: SR F- W V- R V- ke - 1 F1UEEAE TR R e TR T EAYe R VRIS
0.6278 0.7993  27.9301 21.5241 Z.7935 Z.7699 120.6894  59.7021
‘ ‘ ‘ ‘ ‘ 0.4022 0.4905  86.9017  66.4131 2Z.3630 58.5646 173.3897  14.2236
29 292 294 2.96 2.08 3 0.6178 0.@2z84 118.8510 94.@222 Z.2631 Z.3579 157.5595  19.3444
x 10°*
Running maximum channel 1
T DoubleCorr = DoubleCorr =
i 41.9108 0.6179 -20.4725 3.9340 i i 53.9235 0.3861 -74.4530 1.5469 i
43,3491 0.4041 -18.6534 0.4829 | ! 53.8760  0.44527 -73.0477  0.5569 }
i 424540 1.3481 -22.7531 3.2956 ; {sz.3174 0.9205 -77.1295 1.1664 §
i 43.4921  16.5967 -23.1285 8.9557 i i 52.6165 9.6636 -76.7563 9.3191 i
BN 0 |10 £ SR B 2o LIS Vi Wpoyot=F R, b et =) % = DA 197 R L v 1= M e = =1
3.88 29 2.92 294 2.96 2.98 3 Z2.6916 24.2729 5E7.1366 43.3929 4.2740 27.1789 38.5405 1534.2654
4 6.2551  34.6915 21.2913 100.1327 4.4643  25.2598  -4.0051 123.3614
x 10 11.3780  49.7038 ©1.2672  35.3149 8.6702  40.6656  64.9081  42.5117

Gain StdDev Phase StdDev

In this test, there were two methods working in parallel: Simple and double cross-correlation
Further investigations needed to ameliorate, select one of the two and fine pitch the method.
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