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ANRNEN

RICH DCS overview

RICH DCS

Set/monitor HV
monitor currents
set Umax/ Itrip’
ramp-up, ramp-
down

HV On/Off

DCS team

v Monitor 2
Wiener crates

DCS team

Uk

Set/monitor NINO v" Monitor gas
parameters parameters
Monitor FE board

temperature

Monitor LV

Agilent PS On/Off

Perugia CERN gas team

responsibility
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HYV control

Natural subdivision: 4 crates x 61 supercells/crate x 2 HV_channels/supercell
v' crates: JURA_UP, JURA_DOWN, SALEVE_UP, SALEVE_DOWN

v' Supercell: 8 adjacent PMs

v HV channel: 4 PMs powered from one channel in the HV splitter board

Integration to the DCS:
v" CAENs connected to the LAN with ethernet cables
v" CAEN OPC server is used to communicate with DCS

Status:
v" Fully integrated into the central DCS
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TEL62 control

2 standard Wiener crates to be monitored:

v" Jura crate (4 TEL62 for data) installed
v" Saleve crate (1 TEL62 for LO from NINO OR’s) to be installed soon
v" Wiener OPC server is used to communicate with DCS

v Integration to the central DCS: in queue

Thanks to Mauro
Piccini for the pictures
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FE boards in the DCS

4 FE crates x 16 boards/crate x 32 channels/board

Each FE board contains 4 amplifiers, 4 NINO ELMB =
discriminators (8 channels per NINO), 1 ELMB embedded local
embedded (with minor changes wrt a standard ATLAS  monitor board
design) (from ATLAS)
ELMB communicates with DCS via CANBUS (all

boards are connected in a daisy chain)
parameters to control/set by ELMB: thresholds (4),
hysteresis (4), stretching (4), board temperature (1)

Status:

v' Cables, connectors and patch panels for daisy chains ready
(delivery at CERN: mid September)

v DCS infrastructure installation to be started after Ferrara
meeting (waiting for FE boards)
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Agilent LV PS in the DCS

FEE crate backplane

4 LV values

Agilent PS o
us
On/off ELMB ‘ DCS

Simple solution:

v' Standard board (mother
+ ELMB) attached to the
backplane on a standard
DIN rail
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Cable routing (one rack) canvuscbe

Agilent PS, cratel

modutes S 1U patch panel
8pin| DBY9,
cable| ~ =™ ~1.2m N shielded
flat
cable
Analo
4108 ELMB, cratel ——-— Board 16 — ... — Board 1
connector : ~0.1m
~0.2m
DBY,
shielded
flat
ble
Analog “
ELMB, crate2 Board 16 — ... — Board 1
connector 02 ’ 1.0m
’ ~0.1m
8pin
LV cablel om ~0.1m
EaEE ——
modules Dlgltal port 1 20Q
Agilent PS, crate2 terminator
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FE rack design

HV splitters crate

air v' DSS (detector safety system) needs
air flow throughout the rack

FEE crate v' Agilent should not be too far from
FEE
‘ v' RACK =45U
FAN unit v' 44U occupied

HV splitters crate

FEE crate

FAN unit
CANDbus 1U patch panel

Agilent LV PS

Agilent LV PS

02.09.2014 @ 10



TEE I RICH DCS Cable routing

FEE
crate

/

34-pin flat cable

FEE boards

I fan unit
Daisy chain,

SCEM 04.21.60.430.5

HV

crate from the LV PS digi port

to the analog connector,
8 single wires (?)

| LV cable from the

| backplane to the analog

' connector, 5 single
wires (?)

FEE
crate

q

B DEB9 connector

34-pin connector for
the flat cable

LV PS 4

— RICH FEE rack

[ [
LV PS5 VD’Jk, INIFN ElerUg a 2 | 1’ dlgl {rear view} 02.09.2014 11




FE DCS: hardware tree

ELMB
CAN_EL_41 CAN_EL_43
JURA_UP SALEVE_UP

ELMB16
ELMB17

ELMB16
ELMB17

JURA_DOWN SALEVE_DOWN

. Agilent/crate
Agilent/crat &
ELMB62 vy I/Jclgae SALEVE UP REBVIEEY
Agilent/crate Agilent/crate m
LIS JURA_DOWN SALEVE_DOWN
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FE DCS: logical tree
S

JURA_UP JURA_DOWN SALEVE_UP

board1

board?2

board16
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FE board control

FE board
Monitor
NINO1
NINO2 ELMB ai_ 00 Thr 1 ao_00 Thr 1
NINO3 I ai_01 Hyst_1 ao_01 Hyst_1
ai_02 Str_1 ao0_02 Str_1
NINO4
ai_03 Thr 2 ao 03 Thr 2
ai_04 Hyst_2 ao_04 Hyst_2
ai_00 : analog input ELMB channel al_05 Str.2 —— s
ao_00 : analog output ELMB channel — o ao_06 Thr_3
ai_07 Hyst_3
Thr : NINO discrimination threshold — - 20 Hlysts
ai_08 Str 3 ao_08 Str_3
Hyst : hysteresis (threshold_trailing — ,
ai_09 Thr 4 ao_09 Thr 4
threshold_leadin :
= 8) ai_10 Hyst_4 ao_10 Hyst_4
Str : stretch (additional TOT) ai 11 Str 4 a0 11 Str 4
Temp : FE board temperature ai_12 Temp
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FE board control panel

ELMB channel (4 NINO's)

NINO 1

— Settings
Ninol.settings.Thr
0
Ninol.settings.Hyst
0
Ninol.settings.Str

~— Actual
Ninol.actual.ThrMon

1.1
Ninol.actual.HystMon
: B
Nino1l.actual.StrMon
1.3

info.channelName rg b0z

actual.TempMon 22

NINO 2

— Settings
Nino2.settings.Thr

0
Nino2.settings.Hyst

0
Nino2.settings. Str

~ Actual
Nino2.actual.ThrMon

2.1
Nino2.actual.HystMon

2.2
Nino2.actual.StrMon

2.3

NINO 3

— Settings

Nino3.settings.Thr

Nino3.settings.Hyst
0

Nino3.settings.Str

~ Actual
Nino3.actual.ThrMon

3.1
Nino3.actual.HystMon

W
Nino3.actual.StrMon

3.3

NINO 4

— Settings
Nino4.settings.Thr
0
Nino4.settings.Hyst

0
Nino4.settings.Str

—Actual
Nino4.actual.ThrMon

4.1
Nino4.actual .HystMon

4.2
Nino4.actual.StrMon

4.3
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Agilent/crate control

Monitor
ai_00 LV1
ai_01 LV?2
ai_02 LV3
ai_03 V4

\mprovemen!: !! !1V1!ers —

(factor 0.5, 100K+100K)
Status: PCB ready, mounting
In process

® V.Duk, INFN Perugia

Set

do_C_03 onOff

LV1:+5V, digital part

LV2: 45V,  NINO, amplifiers
LV3:-5V,  amplifiers

LV4: +3.3V, spare

Vref (+2.5V) @

~

Figure 20: Plug-in adapter with differential

Aftenuator
differential

DN (D4
wand ] ADCchO

4 D+
.44 _ADC chl

DD W N =

1 anc cn2

8P \'."‘. ~:, fADC Ch3
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Agilent/crate control panel

® V.Duk, INFN Perugia

Agilent LV PS
Agilent JURA_UP
— Agilent status —

switch on

Agilent PS

On Off
= @ @
 AgientPS

— LV Monitor

actual.viMon
5.1 LV1: digital part (+5V)

actual. v2Mon
4.9 LV2: NINO,amplifiers (+5V)

actual. v3Mon
-5.1 LVv3: amplifiers (-5V)

actual. v4Mon
3.3 LV4: spare (+3.3V)
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ELMB test setup in Perugia

KVASER
USB-CAN interface

PC

120 Ohm

LV PS 1:

CAN cable 1

CAN cable 2

+10V VCP-VCG
+10V VAP-VAG, VDP-VDG

KVASER USB-CAN interface:
Leaf Light v2

Software: CANOpen OPC

server, Server Explorer, KVASER
driver

® V.Duk, INFN Perugia

ELMB motherboard

120 Ohm

8-pin cable

Agilent PS

34 pin flat cable

34-pin analog
connector

LV PS52: 3.8V
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o \ Analog connector, flat

SR/ \ cable and 2 wires with
Ty & 3.8V fromLVPS1

ELMB motherboard
with all connections

KVASER USB-CAN
interface




Screenshot with 3.8V on (highlighted channel)

e~ S—— -
{ & New Project - Server Explorer 2.4.1

]

File Servers Edit View Options Help
Kop3uHa —

KR EENEOE
B8 [b®-Imosla + | Name (Device\lt... | ltem ID | value Timestamp | Quality -
3§ LookoutOPCServer P CAN_BUS_1... CAN_BUS_1.ELM.. 51728 11:35:02:336 Value good
=-§ OPC20CanOpen+ P CAN_BUS 1. CAN_BUS_1.ELM.. 41123 11:35:02:427 Value good
Adobe = éﬁ} MyGroup E &P CAN_BUS_1... CAN_BUS_L.ELM.. XXX 11:34:13:514 Value bad
Reader X . CAN_BUS_1.ELMB_3F Error @ CAN_BUS_1... CAN_BUS_1.ELM.. 32883 11:35:02:609 Value good
- CAN_BUS_1.ELMB_3F.NMT || @rCAN_BUS1.. CAN_BUS1.ELM.. 39139 11:35:02:700 Value good
? &y CAN_BUS_1.ELMB_3F State &P CAN_BUS_1... CAN_BUS_1.ELM.. 33722 11:35:02:791 Value good
"; { £ CAN_BUS_1.ELMB_3F.aiEventTimer @ CAN_BUS_1.. CAN_BUS_1ELM.. 50888 11:35:02:882 Value good
u‘“ .. CAN_BUS_1.ELMB_3F.aiTransmissio P CAN_BUS_1.. CAN_BUS_1.ELM.. 39063 11:35:02:973 Value good
Riidiograb €% CAN_BUS_1.ELMB_3F.ai.0 gCAN_BUS_l... CAN_BUS_1.ELM... 19607 11:35:03:064 Value good
& CAN_BUS 1.ELMB_3F.3i 1 CAN_BUS_1.. CAN_BUS_1.ELM.. 37308 11:35:03:155 Value good
& CAN BUS.1ELMB 3F ai 2 gCAN_BUS_l... CAN_BUS_1.ELM... 63324 11:35:03:246 Value good |
ST Taian CAN_BUS_1.. CAN_BUS_L.ELM.. 22049 11:35:03:337 Value good -
‘) g Eﬁg—:ﬂg—igtﬂg—i::-ﬁ @ CAN_BUS_1... CAN_BUS_L.ELM... XXX 11:33:25:412 Value bad
S S £ CAN_BUS_1... CAN_BUS_L.ELM.. XXX 11:33:46:511 Value bad
L L ~@ CAN_BUS 1ELMB 3F.ai5 . CAN_BUS_LELM... 11:35:03:689 =
?AEI[V"LQ“f PDF ~@ CAN_BUS LELMB 3F.ai 6 £y CANBUS 1. CAN_BUS.LELM.. 306858 11:35:03:780 Value good
LSl - CAN_BUS_1.ELMB 3F.ai 7 £ CAN_BUS 1. CAN_BUS1ELM.. 1515449 11:35:03:871 Value good
- CAN_BUS_1.ELMB_3F.ai 8 P CAN_BUS_1... CAN_BUS_1.ELM.. 1463645 11:35:03:962 Value good
(@ CAN_BUS_1.ELMB_3F.ai 9 @ CAN_BUS_1... CAN_BUS_1.ELM.. 38452 11:35:04:053 Value good
.. CAN_BUS_1.ELMB_3F.ai_10 @ CAN_BUS_1... CAN_BUS_1.ELM.. 98420 11:35:04:144 Value good
td & £ CAN_BUS_1.ELMB_3F.ai_11 @ CAN_BUS_1... CAN_BUS_L.ELM.. 35019 11:35:04:236 Value good
Lenovo EE._ Qui € CAN_BUS_1.ELMB_3F.ai_12 £ CAN_BUS_1... CAN_BUS_1.ELM.. 22278 11:35:04:326 Value good
Eoot Op-SuaeaP . CAN_BUS_LELMB 3F.ai 13 & CANBUS 1. CAN_BUS1ELM.. 81550 11:35:04:417 Value good
.@ CAN_BUS_1.ELMB_3F.ai_14 &P CAN_BUS_1.. CAN_BUS_1.ELM.. 125276 11:35:04:508 Value good
S | £ CAN_BUS_1.ELMB_3F.ai_15 £ CAN_BUS_1... CAN_BUS_1ELM.. 51041 11:35:04:599 Value good
(@ g £ CAN_BUS_1.ELMB_3F.ai 16 £ CAN_BUS_1... CAN_BUS_1.ELM.. 42648 11:35:04:690 Value good -
& L b CAN_BUS 1.ELMB 3F.ai 17 - | @ CANBUSL.. CANBUSLEM.. 69123 11:35:04:781 Value good
‘ € mtm‘i T ———— —— X @ CAN_BUS_1... CAN_BUS_1.ELM.. 125734 11:35:04:872 Value good i
e o A TS .
Ready 'C:\Prbgjrérﬁ Files (ﬁﬁ)\NétlonaI Instruments\nati.ccdb I a ) /|

A
gg/ =Y

LenoVo====—.Sony VLC media
Security Suite ETICOM P geiplayera

e o

€ 5 4
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Screenshot with 3.8V off (highlighted channel)

e~ S—— -
{ & New Project - Server Explorer 2.4.1

]

File Servers Edit View Options Help
Kop3uHa —

0[] 2] _Jo[+[=[a]] »[=]=|

B8 [b®-Imosla + | Name (Device\lt... | ltem ID | value Timestamp | Quality -
3§ LookoutOPCServer @ CAN_BUS_1... CAN_BUS_1.ELM.. 63401 11:35:23:336 Value good
=-§ OPC20CanOpen+ P CAN_BUS 1. CAN_BUS_1.ELM.. 54703 11:35:23:427 Value good
Adobe = éﬁ} MyGroup E &P CAN_BUS_1... CAN_BUS_L.ELM.. XXX 11:34:13:514 Value bad
Reader X . CAN_BUS_1.ELMB_3F Error @ CAN_BUS_1... CAN_BUS.1.ELM.. 37155 11:35:23:609 Value good
- CAN_BUS_1.ELMB_3F.NMT ||  @PCAN_BUS1.. CAN_BUS1.ELM.. 43488 11:35:23:700 Value good
? &y CAN_BUS_1.ELMB_3F State &P CAN_BUS_1... CAN_BUS_1.ELM.. 38223 11:35:23:791 Value good
"; { ¥ CAN_BUS_1.ELMB_3F.aiEventTimer @ CAN_BUS_1... CAN_BUS_1.ELM.. 56992 11:35:23:882 Value good
u“ .. CAN_BUS_1.ELMB_3F.aiTransmissio P CAN_BUS_1.. CAN_BUS_1.ELM.. 43640 11:35:23:973 Value good
Riidiograb €% CAN_BUS_1.ELMB_3F.ai.0 @y CAN_BUS_1... CAN_BUS_1.ELM.. 24032 11:35:24:064 Value good
& CAN_BUS 1.ELMB_3F.3i 1 £ CAN_BUS_1... CAN_BUS_1.ELM.. 41504 11:35:24:155 Value good

- CAN BUS LELMB 3. 2 U it il el :

Z _BUS_1... _BUS_1. :35:24: alue goo 3
‘) g Eﬁg—:gi—igtﬂg—i::-ﬁ @ CAN_BUS_1... CAN_BUS_L.ELM... XXX 11:33:25:412 Value bad
: S S € CAN_BUS_1... CAN_BUS_L.ELM.. XXX 11:33:46:511 Value bad

rfl L ~@ CAN_BUS 1ELMB 3F.ai5 | BUS 1... CAN_BUS_1.ELM.. 11:35:17:690 Value bad =
?‘*Efj"f’“f PDF ~@ CAN_BUS LELMB 3F.ai 6 £y CANBUS 1. CAN_BUSLELM.. 330281 11:35:24:780 Value good
LSl - CAN_BUS_1.ELMB 3F.ai 7 £ CAN_BUS_1.. CAN_BUS1ELM.. 1507362 11:35:24:871 Value good
- CAN_BUS_1.ELMB_3F.ai 8 P CAN_BUS_1... CAN_BUS_1.ELM.. 1465705 11:35:24:962 Value good
(@ CAN_BUS_1.ELMB_3F.ai 9 @y CAN_BUS_1... CAN_BUS_1.ELM.. 42496 11:35:25:053 Value good
- CAN_BUS_1.ELMB_3F.ai_10 P CAN_BUS 1. CAN_BUS_1.ELM.. 103227 11:35:25:144 Value good
td & £ CAN_BUS_1.ELMB_3F.ai_11 @ CAN_BUS_1... CAN_BUS_L.ELM.. 38757 11:35:25:235 Value good
Lenovo EE._ Qui € CAN_BUS_1.ELMB_3F.ai_12 £ CAN_BUS_1... CAN_BUS_.ELM.. 26321 11:35:25:326 Value good
Boot Op..8 " P . CAN_BUS_1.ELMB_3F.ai_13 € CAN_BUS_1... CAN_BUS_1.ELM.. 86289 11:35:25:417 Value good
.@ CAN_BUS_1.ELMB_3F.ai_14 &P CAN_BUS_1.. CAN_BUS_1.ELM.. 129549 11:35:25:508 Value good
( 3 ?:;_\“ | £ CAN_BUS_1.ELMB_3F.ai_15 £ CAN_BUS_1.. CAN_BUS_1ELM.. 55390 11:35:25:599 Value good

@ s £ CAN_BUS_1.ELMB_3F.ai 16 £ CAN_BUS_1... CAN_BUS_1.ELM.. 46768 11:35:25:690 Value good -

12 L & CAN BUS 1ELMB_3F.ai 17 - | @ CANBUSL.. CANBUSLELM.. 76676 11:35:25:781 Value good

€ oﬁ T = i X @ CAN_BUS_1... CAN_BUS_1.ELM.. 129854 11:35:25:872 Value good i
PowerDVDII oz o & Tt R A *

Ready 'C:\Prbgjrérﬁ Files (ﬁﬁ)\NétlonaI Instruments\nati.ccdb ' o /)

A
gg/ =Y

Lenovo == ===Sony VLC media $C QX
: g ~— . » CKPUHLWIOT COXpPaHeH N
Security Suite ETICSSON P g 3y erm : . ¥ =Kp P

— e B saw Dropbox 6bin goBaenen ckpuHioT. [N
’ s = :
oLe o

€ 5 4
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Hardware tests in Perugia

Agilent Web Server main page

Main tests:

o 4 ELMBs for Agilent control

o All analog input channels (ai)

o All digital output channels (do,
port A, port C)

o All cables

o Agilent digital port

othernet cable Additional tests:
PC Agilent PS o PVSS/JCOP instead of Server

Explorer (ai, do)
o Agilent Web Server
Agilent Web Server: o Patch panels and thick ELMB cables
= Use IP to enter Web Server from CR (CERN, 07.2014)
= Front panel operated by the mouse Tests to be done at CERN:
o Tests with FE boards
(full hardware tests)
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gas

v" Gas control will be done by CERN people
v’ Parameters to control: pressure
v' gas chemical composition: intervention

done 1-2 times a year (or on request)

® V.Duk, INFN Perugia
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Additional parameters

v' Temperature(s) on the vessel?

v' Easy to use ELMB with Pt-100 plug-in adapter
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Conclusions

v RICH HV integrated in the central DCS

v Wiener crates for TEL62 are in queue

v" FE boards and Agilent PS’s will be controlled by ELMB
v FE DCS hardware: ready, installation in September

v" FE DCS software: development in progress, run as a

standalone project in 2014 run
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Simone Martini & Lippo Memmi - Annuncation
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Agilent PS

S o

o

4 pin output Digital port

Agilent system
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FEE crate: backplane

Standard VME
connectors (96 pins)

® V.Duk, INFN Perugia 02.09.2014 @29



ELMB motherboard

Place for ELMB

DB9 connector for
CANBUS
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® V.Duk, INFN Perugia

FE DCS cables

Cabletable ) ) )
location Cable type | length Start End qaantity |
connector connector
Agilent digi | 8 single 120cm 8pin phoenix B wires 2 )
port wires 77 srewed 1
1 . zmalog
Comector
Agilent digi | 8 single 200cm 8pin phoenix B wires 2 )
port wires 777 srewed 1
2 ~ analog
Comector
FEE 5 single 20cm 5logs 5 wires 4 )
backplane — | wires 777 {capocorde) | soewed 1
analog
comector
Analog flat 20cm 34pin 34pin 4 1
comector
-~ELMB
Bumdy ~ | ELMBthin | 40cm Bumdy DESfemale 2 i
DE3 cahle® male¥* 1
|
|
Patch panel | ELMBE thin | 170cm DES mals OBImzle |2 |
—FEE board | cable* |
FEEhboard |ELME thin |120cm+120c |DES female ZxDES 2 1
- ELMB cahble* m {2 cables female
— FEE board gaing out) :
|
|
FEE board ~ |ELME thin | 10om DES male DB3 female &0 1
FEE board | cable* |
|
FEEboard |ELME thin | 100cn+i0c |DBS female |2xDES male |2 |
—~ELMB cahle® m (2 cables i
— terminator going out)

* ELMB thin cable: SCEM 04.21.60.430.5

% Burndy male: 19 pins Bumdy connecter (CERM store SCEM coda 09,31 05.548.0)
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