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RB.CA.t-sens - the barrel RPC’s temperature sensing cable

Introduction

This document describes the materials used to build the cables RB.CA.t-sens which carry the
RPC’s temperature signal from the detector up to the correspondent CAEN EASY power
supply located in a wheel's tower. For each sector there are 5-6 of these cables, for a total of
62 cables/wheel. The grand total for all CMS is 310 cables. The estimated medium length is
around 15 [m].

The responsible person for technical aspects of these cables is:
Dr. Pierluigi Paolucci INFN Napoli, e-mail: pierluigi.paolucci@na.infn.it

Cable
This cable is already 1S23 certified, as it's sold at cern store, SCEM 04.21.51.055.4.

The color is not blue as requested for MU cables so there will be two short pieces of 1S41
Heat-Shrinkable blue tube in both sides. See Appendix 1 for the data sheet.

Connector at the detector side

At detector side there is one 3M socket series 3473-6600 each cable. It's glass filled
polyester (PBT) made and UL 94V-0 rated. This connector is sold at CERN STORE too,
SCEM 09.55.03.310.0. There are a total of 310 pieces for this cable, few kilos in all CMS
detector. See Appendix 3 for TIS approval.

Connectorsat the tower side

At tower side this cable is to be connected to a CAEN EASY power supply and at present
there isn’t a final specification about which kind of connection will be adopted.
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Appendix 1 — Cable
1.1 Cable's datasheet

=11
CERN Stores Catalogue mgm
0
SCEM Code: | Keyword(s):|
Search I
~=104.21.51.A Group: 04.21 =-04.21.51.C

04.21.51.B- TWISTED PAIR, SCREENED CABLES - 0,22 mm2

Technical information : product manager

SPECIFICATION : LO-GE N°447

CONDUCTOR Tinned copper
CONSTRUCTION : 7 x 0.20 mm dia.
Dia. : 0.6 mm
CROSS-SECTICON : 0.22 mm2
INSULATION PE
Dia.1.0 mm
ASSEMBLY Polyester foil
SCREENING Tinned copper braid
PROTECTION AL/PETP/AL foil
SHEATH RAL, 7031 dark grey polyolefine

Max. o.d 5 mm
SPECIFICATION RATED VOLTAGE 50 V r.m.s.
DIELECTRIC STRENGTH - Between conductors 1000 V d.c

- Between conductors and screen 2000 V d.c

MUTUAL CAPACITANCE 60 nF/km
IMPEDANCE 90 Ohm +5%
LINEAR RESISTANCE 94 Ohm/km
OPERATING TEMPERATURE -20 to +60°C

ACCORDING TO SAFETY INSTRUCTION IS 23

FOR LEMO OS 302 CONNECTORS :09.31.30.A

. o COND. TYPE
Buy SCEM Code Unit | Unit Price Nb COLOUR CERN
@ E 04.21.51.0554 MT 1.10 2 red, white | MC 02 P
Legend:
@|n Stock CERN @|n Stock Supplier T Not replenished

General information : e-mail to Cern.Stores
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Appendix 2 — Connectors at detector side

2.1 Datasheet
3M™ Pak 100 Wiremount Socket

.100” x .100" for .050" Pitch Cable (Optional Plastic or Metal Strain Relief) 3000 Series

¢ Industry standard IDC socket
« Optional plastic or low profile metal strain relief

« Positive locking metal “J” clips provide high
cover retention

« Mates with 3M headers, plugs and pin strips for
quick connect/disconnect capability

« Open or closed end covers available
« Accepts flat cable or discrete wire

 Military polarization, with or without
centerbump

TS-0718-06
Sheet 1 of 2

Date Modified:May 30, 2003

Physical

Insulation
Material: Glass Filled Polyester (PBT)
Flammability: UL 94V-0
Color: Gray
Contact
Material: Copper Alloy
Plating
Underplating and U-Slot: 100 " [ 2.54 um | Nickel — QQ-N-290, Class 2
Wiping Area: 30 u” [ 0.76 um | Gold — MIL-G-45204, Type II, Grade C
Wire Accommodation: 26 & 28 AWG Solid or Stranded
Marking: 3M Logo, Part Identification Number and Orientation Triangle

Electrical

Current Rating: 1 A
Insulation Resistance: > 1 x 10% Q at 500 Vdc
Withstanding Veltage: 1000 Vrms at Sea Level

Environmental

Temperature Rating: -55°C to +105°C

UL File No.: E68080
am 3Mis a trademark of 3M Company.

Interconnect Solutions For technical, sales or ordering information call
http://www.3M.com/interconnects/ 800-225-5373
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3M™ Pak 100 Wiremount Socket
100" x .100" for .050" Pitch Cable (Optional Plastic or Metal Strain Relief) 3000 Series

Contact Di
Quantity | Socket Series A B
10 3473 068([173] | 0.54[13.7]
14 3385 088([224] | 0.74[ 18.8]
| A | 16 3152 098(249] | 0.84[21.3]
} | / i | 20 3421 1.18[300] | 1.04] 26.4]
24 3626 138[35.1] | 1.24[ 315
& ] NO.3XXX sl ol
[61] ) 26 3399 148 (376] | 1.34[ 34.0]
f Recessed for 30 3419 168 [42.7] | 1.54[39.1)
Cable Exit M 3414 188(47.7] | 1.74[ 44.2]
See N°‘e 2 36 9136 198 [503] | 1.84[ 46.7]
40 3117 218554 | 2.04( 51.8]
44 9444 238[605] | 2.24[56.9)
I oas
050 Typ* 13.8] 50 3425 268(68.1] | 2.54[64.5)
Onptional [1.27] Nonconducr_we 60 3334 318 (808 [ 3.04[77.2]
C\os«fd End Trams{er Adhesive
Cover with Liner
14
[3.6] 050 Ref
[1.27]
See Note 1
il L1 { . .
i | il | 26 Assembled Height with Metal
/\ l ] | | [6.6] Profile Strain Relief
| e
Triang| '
s, \_ T
Pasition 1 Dual Polarization T m
Slats 5 41 Ref ®

/ [l [ s
| |
/ c
Position 1 H [ 1.5 ] Centerbump (Optional) Assembled Height ®
@

without Strain Relief
T =
T L
[ 11202HP 5 11 565 Ret 64 Ref
Position 2

f F‘ [14.35] [18.3]

|

r

Assembled Height with Plastic

- - Inch
Notes: Strain Relief [mml
1. This polarizing groove is non-existent on 3385 and 3473 Series. Tolerance Unless Noted

2. The optional high cable-profile cover for cable thicker than .040 [ 1.02 | (does not have

cable exit recess). .0 .00 | .000

3. The low profile strain relief can be used with the 4600 Series Plug and .1 x .1 Headers Inch | =1 | =01 | =005
with ejector latches. The latches will only function as an ejector. [ 1 Dimensions for
4. See TS-0721 for mating post pattern. Reference only
Ordering Information Strain Relief Keving PI
eying Flug
Sockets (Order Separately) (Order Separately)
XXXX-XXXX 3448-X0XX 3435 - )¢
|:]_ —'_— Strain Relief: )
Socket Series: Polarization: 00 = No Strain Relief Type: XX = "Contact Quantity”
See Table for 0= Miltary (Dual Sio) XX = "Contact Quantity" | 2 = Low Profile See Table
3M Part 6= Cente?bum and Militar il (Metal) @i.e. 50 for
Numberc p y Strain Relief 3 = Plastic a 50 Paosition
over: (i.e. 50 for a 50 Strain Relief)
6 = Open End Position Strain I I Pull Tabs
(For Daisy Chaining or Bussing) Relief) (Ord er Sepa ralely)
7 = Closed End
(For End Cable Termination) See TS-0720 3490-X
8 = Open End for Higher Profile Cables
(60 Pos Only) TS-0718-06
9 = Closed End for Higher Profile Cables Sheet 2 of 2
(60 Pos Only)
am 3M is a trademark of 3M Company.
Interconnect Solutions For technical, sales or ordering information call
http:/iwww.3M.com/interconnects/ 800-225-5373
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2.2 The connector at cern store

vl =R ]|
%, CERN Stores Catalogue mﬁ
e & @
SCEM Code: | Keyword(s):|
Search I
~=09.55.02 Group: 09.55 ==3-09.55.03.B

09.55.03.A- FLAT CABLE CONNECTOR - SOCKET CONNECTOR - 2,54 x 2,54 mm

Technical information : product manager
Buy SCEM Code  Unit | UnitPrice | Nb. CONTACTS rrf‘m_ _:m_ TYHPIE FIG.
l @ B 09.55.03.310.0 i PC 0.99 10 17,3 | 140 | 3473-6600 1 J
— T T T opo e i e parer oy
@ B 09.55.03.316.4 i PC 115 16 249 | 216 34526600 @ 1
@ [ 09.55.03.320.8 i PC 110 20 300 | 267 3421-6600 1
@ B 09.55.03.326.2 i PC 125 26 376 | 343 3399-6600 1
@ B 00.55.03.334.2 i PC 1.35 34 478 | 445 34146800 1
@ B 00.55.03.340.4 i PC 1.85 40 554 521 34176600 1
@ B 00.55.03.350.2 i PC 165 50 681645 34256600 1
@ [ 09.55.03.360.0 i PC 2.00 60 808 |77.2 33646600 1
@ =] 09.55.03.364.6 i PC 3.10 64 858 | 825 79646500 1
@ [ 09.55.03.410.7 i PC 0.32 10 173 - 34483010 2
@ B 09.55.03.414.3 i PC 0.27 14 24| - 34483014 2
@ B 09.55.03.416.1 i PC 0.29 16 249 | - 34483016 2
@ B 09.55.03.420.5 i PC 0.29 20 00| - | 34483020 2
@ B 09.55.03.426.9 i PC 0.29 26 376 - | 34483026 2
@ [E&] 09.55.03.434.0 i | pC | 0.27| 34 478 - 34483034 2
o [ 0055.0344008  PC | 0.29] 40 554 | - | 34483040 2
@ [&] 09.55.03.450.9 i \ PC ‘ 0.29‘ 50 68,1 ‘ _ | 34483050 2
o [Eooss034607i  PC | 0.29| 60 808 | - | 34483060 2
o [B 09550346431 PC | 043 64 858 | - | 34487964 2
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Appendix 3 — TIS approval of connectors

3.1 Connectors’ 1IS41 compliance

Subject: RE safety evaluation for the connectors "3M -series 3473-6600"
used un RB DCS cabl es

Dat e: Fri, 19 Mar 2004 09:15:16 +0100

From Jonat han Cul |l ey <Jonat han. Gul | ey@ern. ch>

To: Fabi o Mont ecassi ano <Fabi o. Mont ecassi ano@ern. ch>,
<pi erl ui gi . paol ucci @a.infn.it>

CC. Emilie Freret <Emlie.Freret@ern.ch>

Hel | o Fabi o,

These connectors are |S41 conpliant.
Best Regards

Jonat han

————— Original Message-----

From Fabi o Mont ecassi ano

Sent : Thursday, March 18, 2004 6:59 PM

To: Jonat han Cul |l ey; pierluigi.paolucci @a.infn.it

Subj ect: safety evaluation for the connectors "3M -series 3473-6600"
used un RB DCS cabl es
Dear Jonat han
pl ease evaluate the |1S41 conpliance for the connectors
3M socket series 3473-6600
used in the followng CM5 s RPC barrel DCS cabl es

* RB.CA.t-sens - at detector side - 310 pieces

* RB.CA.dcs-7 - at both sides - 1240 pi eces
* RB. CA.dcs-10 - at both sides - 360 pi eces
GRAND TOTAL I N ALL 5 WHEEL 1910 pi eces

Note that this connector is sold at CERN STORE, SCEM 09. 55. 03. 310. 0.

Best regards
Fabi o Mbnt ecassi ano

3.2 C1 approval

Da: Fritz. Szoncso@ern. ch

I nviato: Tuesday, April 13, 2004 4:24 PM

A pi erl ui gi.paolucci @a.infn.it

Qggetto: Re: CM5 RPC T-sensor Cl approval

Hello Pierluigi,

no design details violating CERN Code C1 were found.
Ki nd regards

Fritz Szoncso

CERN El Safety
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-------- Origi nal Message --------
Subject: R CM5 RPC T-sensor Cl approval

Dat e: Wed, 7 Apr 2004 14:29:11 +0200

From pi erl ui gi.paolucci @a.infn.it

To: pi erl ui gi . paolucci @a.infn.it, szoncso@ei | . cern. ch
CC. antonio.ranieri @a.infn.it, Fabio.Mntecassi ano@ern.ch

Sorry but when it is not 1nmA& K but 1m croA/K and so the average
current is 300 m croA.

Pi gi

dott. Pierluigi Paol ucci

Istituto Nazionale di Fisica Nucleare

Conpl esso Universitario di Monte San. Angel o
Via Cintia, Edificio G 80100 NAPOLI

Tel : +39-081-676839

Fax: +39-081-676346

On Wed, 7 Apr 2004 13:03:44 +0200 pierluigi.paolucci@a.infn.it wote:

Dear Fritz,

follow ng the request of CM5 GLIMOS |’ m sending you the operating

conditions for the cable in subject
https://edmns. cern. ch/ docunent/ 456571

in order to get the Cl1 approval and so proceed with PRR

The T-sens for the Mion Barrel RPC is the AD592B (Anal og Device).

htt p: // www. anal og. coml Upl oadedFi | es/ Dat a_Sheet s/ 136700329AD592_a. pdf
AD592: Low Cost, Precision |IC Tenperature Transducer Data Sheet (Rev.A,
7/ 93) (pdf)

It is a Current Qutput - Precision | C Tenperature Transducer providing
1 md K corresponding to an average output current of 300 nmA.

They are placed on the RPC chanber and connected using an internal
cable 3 nt long to the output connector.

The internal cable is a CERN cable (SCEM 04. 21.51.055.4) with 2
conductors (Tinned copper) with a cross section of 0.22 m®.

The out put connector is a 3M 4610-6600 (SCEM e’ 09.55.04.510.0.)

The external cable is the sanme of the internal cable (screened cal be)
and is 10-20 nt | ong.

The screen will be connected to the RPC chanber safety ground.

On the chanber side it will be equi pped with a 3M connector (10 pins)
3473- 6600 ( SCEM 09. 55. 03. 310. 0)

http://mltimedi a. mm com mas/ medi awebser ver. dyn?eeeeee8qt ezl f eS| f eeeRB8QOF_bEv

On the opposite side It will be connected to a CAEN ADC/ DAC board
(32-64 channel) that is now under devel opnment. The CAEN connectors
have not jet decided and | hope to give you nore info asap.

Best regards

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYV

Pi er | ui gi
>
> dott. Pierluigi Paol ucci
> |stituto Nazionale di Fisica Nucleare
> Conpl esso Universitario di Monte San. Angel o
> Via Cintia, Edificio G 80100 NAPCLI
> Tel: +39-081-676839
> Fax: +39-081-676346
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