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* PPM-CPM/JEM mapping

* (Im)practicalities

* Likely procedure

* Schedule, requirements & critical items



W) PPM and CP/JEP Crate Layouts

* PPM crates are organised like the
detector: split into barrel or
endcap, EM or hadronic, A or C side.
One crate has all quadrants for part
of the detector

* CP/JEP crates are organised for
the algorithms by quadrants: one
crate has all the detector (A/C,
EM/hadronic) for one quadrant

* The interface between these two
worlds is 1888 LVDS cables (+ spares)
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W )sf Rack Layout

* PPM racks in outlying racks (flanked by receivers)
e CP/JEP racks in the centre (RODs etc not shown)
* Minimum gap: two racks

* Maximum gap: seven racks

PPM(C) T CPM PPM(A)
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W) Cable Groupings

* Every PPM crate has cables to all six CP/JEP crates

* 48 combinations, but for spares just N * 12 rack-rack

* Bulk of cabling between “core” regions
- 8 cables [a..h] from each PPM to one CPM
- 4 cables [a..h] from each PPM to one JEM
* Additional cabling to overlap/fanout regions across

quadrant boundaries
- 2 cables [v,w] from each PPM to two CPMs (one each)

- 2 cables [v,wx] from each PPM to two JEMs (one each)
* Some additional fanout for FCAL and high eta endcap

* Phi runs downwards on PPM backplane, but runs
upwards on CP/JEP backplane
* PPM to CP outputs are above PPM to JEP outputs
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W()f PPM LVDS Backplane Connections (1)

Preprocessor crate 0: EM Barrel +Z (A side)

Slot o [ f ] s o [ 1] ] [ ] o I s [ 19 ] &l

COhh Liad rant 1 Liad rant 2 iadrant 3 iadrant 4

i Eldw |[E19w |ElAw |EiBw [EZ23w [E29w |E2Aw |EZBw EXw |[EXNw |E3Aw [ESBw Ed3w  |E49w  |Ediw  [E4Bw
4 E13a |E19a |ElAa |E1Ba 232 [E29a |E2Aa |EZBa EMa |E¥a |E3sa [ESBa 432 |Ed9a  |Bdha  [BEdBa
B E13b |[E19b |E1Ab |E1Bb EZ3b [E29b  |E2AD |EZBD EMb  |E3b  |E3AD [ESEb E43b |E49b  |EdAbD  [E4BD
i E13: |[E19c |ElAc |[EiB: E23c [E29c  |E2Ac |EZBc EMe |EXMc |E3Ac [ESBc 43¢ |BEd9c  |BdAc  [BEdB:
[ E13d |E19d |E1Ad |EiBd [E23d |[E29d |E2Ad |EZBd M |E3d  |E3Ad [ESBd 434 |BE49d  |BdAd  [E4EA
E & E13e |[E19¢ |Elie |EiBe [EZ23: |[E29e |E2Ae |EZBe [EMe |EXMe |E3be [E3Be 4% |Ed9:  |Edie [EdBe
F E13f  [E19F |E1AF  |E1BF  E23f  [E29F  |E2AF |EZBF B3 |EIF  |E3IAF |ESBf 43 [E4% |E4AF  |BdEf
i3 E12g |E193 [El4g |E1Bg [EZ2%g ([E29) ([E2hq |EZEq g |E39g |E3Ag |E3Bg [Ed8q [Ed97 |BdAq  |E4Bg
H E13h |[E19h |E1Ah |E1BR EZ23h  [E29h  |E2AR |EZBR EXSh  |E3Gh  |E3AR [ESEh Ed43h  |Ed9h  |EdAR [E4Eh
¥ Eldv |[E19v |ElAv |EiBv [E23v [E29v |E2Av |EZBv EMvy B3y |E3Av  [ESBv 43y |Ed9y  |BdAv  [BE4Bw
F1

F2

W8
T EdEw T 0w |ETAw s E T Rt ST TEEAw s (E2Bw s I8 (B TE R e (BB Jediin (4w TEdhwe [EdEw:
LB E13ab [E19ab |ElAsh |E1Bab E23ab [E29ab |E2Asb |E2Bab [E38ab |E39ab |E3Asb [ESBab Ed3ab |Ed9:b |EdAsh [EdBab
D B | |[E1%cd [E19cd [E1ded [E1Bed JE28cd [E20cd [E2Acd |E2Bcd JE3%cd [E39cd |E3dcd |E3Bcd Edfcd [Edded |Edbcd [EdBod
EF H El3ef [E19ef |ElAef |E1Bef JE23ef [E29ef |E2Aef |EZBef JE33ef |E3ef |E3Aef |ESBef JEd43ef |E49%f |EdAef |EdBef
iaH E12gh |E193h |E1Agh |E1Bgh E22gh [E29gh [E2Aah [E2Egh JE3Egh |E39gh |E3Agh |ESBgh JEd%ah (E49%h [EdAgh [E4BEgh
W E1gw |[E19 [E14% |E1Bv E2%v [E2% [E2Av [E2EW 3N |E3% |E3Av] |E3Bv) Ed8 (B9 [EdAw |B4EW
e T B I e e e e B B B e i e Bt B SR R
Fa

F4

CP: 8 bundles of 16, 8 bundles of 4; JEP: 4 bundles of 16, 8 bundles of 4: total 256
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W()f PPM LVDS Backplane Connections (2)

Preprocessor craie 4: Hadronic Endcap/FCAL +Z (A side)

Slot ] b [ 7O ® q IR 13 14 [ 15 | 1o ik EIIEI
COnh FiE Ggadrant 1 R B A rank 2 FiH Lagad pank 3 i3 EIERENE
I HiCw [H1Dw [H1Ew H2Cw  [H2Dw  [HZ2Ew HiCw [HiDw [H3Ew HdCw  [H4Dw |H4Ew
A HiCa [H1Da [Hi1Ea HzCa [H2Da [HZ2Ea HiCa [Hila [H3iEa Hd(a [HdDa |H4Ea
B Hick [Hi1Db H1ED HzCh  [H2Db  [HZ2ED Hith [H3iDb [H3Eb HdCh [HdDb |H4ED
i HiCe [HiDc H1Ec: HzCe [H2Do  [H2E: Hite [HiDe [H3Ec Hd(e [HdDo  |H4Ee
[ Hicd [HiDd H1Ed HzCd  [H2Dd  [H2Ed Hitd [H3iDd [H3Ed HdCd [HdDd |H4Ed
E & HiCe |HiDe [H1Ee H2Ce |HZDe [H2Ee HiCe |HiDe [H3Ee Hd(e [HdDe |H4Ee
F H1Gf  [H1Df  [H1Ef H2Cf [H2Df  [H2Ef Hacf  [HaDf  [H3IEf H4f  [HADf  [HAES
c HiCg |Hilg [H1Eg HiCg Hz2lg [H2Eg Hicg |Hilg [H3Eqg H4Cg |HdDg [H4Eq
H Hich [H1Dh [H1Eh HzCh  [H2Dh  [H2Eh Hich [H3Dh [H3Eh HdCh [HdDh |H4Eh
i HiCy [H1Dv [H1Ev H2Cw  [H2Dw  [HZ2Ew HiCy [Hilwv [H3Ew Hd Gy [HdDw  |H4Ew
Fi E1GH H1GH
F2 E2Gf2 H2 G2
Y8 H1F HaF
TEETT L [T FT S H e THT B [H P THE e THE e (HEBw T H e R L [HE B THA Farse {HE s TH T HE B
4B ElGah [H1Cab [H1Dab H1Eab HIFad [H2Cab H2Dsb H2Esb H1Gah [H3ICab |H3Dab [H3Esb [H3Fad (HdCab [HdDab [H4Eab
D B | |E2Gah [HiCed [HiDed (H1Ecd [HIFeh [H2Ced H2Ded (H2Eed H2Gah [H3Ced H3I0od (H3Ecd |H3Feh [HdCed |H4Ded [H4Eed
EF H EdGah [H1Cef [H1Def |H1Eef |H2Fad [H2Cef H2Def H2Eef |H3IGah HICef |HIDef [HIEef [H4Fad (HdCef [HADef [HdEef
iGH EdiGah H1Cgh [H1Dgh H1Egh [H2Feh |H2Cgh [H2Dgh H2Egh (HdGah H3Cgh (H3Dgh H3Egh (H4Feh |H4Cgh (H4Dgh |H4Egh
Y HiCy |H1D+ [HIEW |H2Fq [HZCy |H2Dwf [HEZE H3Cy [H3Dwj [HIEs |HAFy (HACw |HADj [HAEY
vt I ) [ R Lo S R e U TR R S S S T R RS R
Fa E3GE3 Ha Gf3
Fd E4Gfd Hd Gifd

Bundling not yet completely thought out-...
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CPM LVDS Backplane Connections

Cluster Processor crate 0 (quadrant 1)

EF ot 3 7 8 g 11) 11 12 13 14 15 16 17 15 19
£ [Etabin 1 | 2z | | 4 | 5| 6 [ 7| 8 || 9| a6 | c | p | E
able
4 1
2|l =z
4| =
2|l 4
il o5
2| &
al 7
2| =
2| o
1| 10
2| 11
1| 12
T 13
ol 14
1| 15
0| 1s
ol 17
Fl| 1g
ol 19
F| 20

C endcap

C barrel

A barrel

A endcap
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12 bundles of 16, 4 bundles of 8, 16 bundles of 4 (or 3): total 280
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Q!

JEM LVDS Backplane Connections

Jet/Energy Processor crate O (quadrants 1,3)

EF dat| 4 5 B 7 & g 10 11 12 15 14 15 16 17 15 14
£ Etabin| Z01 | 23 45| 6,7 89| AB| CD|EFGZ01 | 23| 45| 6,7 (89| AB| C,.D [E.F GF
Cable Cigad rank 1 Cigad rank 3
1 21w [HZ2Zw i H2Swx |HZ Tw s IHZ 9w x| HZBwr s HHZ Do e [HZF weB JHE 1w [HA B s HA Swrze [HE P IHE S s [HA Bowr s IH A Do
4| 2 21w [E23wsx E25wx |[E2 7w [E29ws |[E2Bws IE200w 2 |[E2FwS [E4 1w [E43w IE4Sw: [Ed4 7w lIE49w: [E4Bw s IE4Dw s
= Z20wE [HZ 2w H2 4w | H2Ew < IHZ2 B 2 | HZ v W IHZ21C v | H2 E v [HE O 2 [H A 2 e IH S b s [HA S s IH A S s |H By sl HA S 2
4 20wE [EZ22wx E29wx= |E26w = JEZ8wx |[E2 dw=|EZCw x |[EZ2Ew = [E4 0w [E4 2w JEddwi |EdGw i [EdSw= |[Ed dvwr = JE T wr
5 11gh [H13gh H1Sgh |H17gh [H19gh [H1Bgh JH1Dgh [H1Feh JH21gh [HZ3gh [HESgh [HE7gh [HE9gh |[H3EBgh JHEDgh
3| & 11gh [E1Zgh E15gh [E17gh JE19gh |[E1Egh E1Dlgh |E1Feh [ES1gh [ES3gh |E3Sgh [E37gh [E39gh [EZEgh |E3Cgh
7 10eh [H12gh £|14gh H1&gh (H1Zgh |H1 Agh (H1Cgh [H1Egh [HSOeh |HEZgh HZ34gh [HEEgh HESgh [HE Agh HECah
g 10eh |[E12gh E14gh [E16gh E15gh |E14gh E1Cgh [E1Eqh |EZ0eh [EZ2gh [EZ4qh [EZ6gh EZSgh [EZ4gh [EZCgh
= 11ef [H13ef tﬁﬁef H17ef Hi9ef |HiBef HiDef [Hi1Gah [HZ1ef [HZZef HIZSef [HZTef HZ9ef |[HIZEBef HIDef
o | 10 [Eifef [E1Zef E1Sef |E17ef 190t |E1Bef IE1Der |E1Gah [E31ef |EZZer Vezser [Ez7er Ezoer [EzBer lEzDer
11 Hizah |H1zer Mider [H1cer Higer |H1 aef Hicer |H1Eer |HE2ah HEzer Hzder [H3cer IHzser [HZper Hacer
12 [E12ah |[E12ef Eider [E16ef E15er |E1 et IE1Cef [E1Eef |ES2ah [EZZef IEZder |EZcef IEZSer [EZaer lEZCer
13 11ed |H13ed H1Sed [H17ed IH19:d [H1Bed IH1Ded |HIFad H31ed [H3Scd IHEScd |HETed IHS9cd [HEBed IH3Dcd
1| 14 [11ed [E13cd E1Sed [E17cd IE19ed [E1Bod IE1Ded [E1Fad [EZ1cd [E3Zcd IEZSed [E37od IE39cd [E3Bed IE3Dod
15 Hi10ad H1Z2cd Hided [H16cd [H18cd [H1 Acd JH1Ced |H1Eed |HE0ad HEZ2cd H34ed [H36cd HEScd [HE Acd JHECed
16 [E10ad |[E1Z2cd Eided [E16cd JE15cd |E1 dcd JE1Ced |[E1Ecd |ES0ad [EZZed JEZ4ed |[E36cd |E3Scd [EZAcd JEZCed
17 JH11ab [H13ab Hi15ab |H17ab H19ab |[H1Bab ,Hi1Dab |[H1Gf1 |H31ab [HZZab H3S5ab |H37ab HZ9ab [HEEab HZDab
o| 18 [Fl1ab [E13ab E1Sab E17ab |E1Elal:- E1Eab |E1Dal:- E1Gf1 |EZ1ab [EZZab IEESab EZ7ab IE39ab EZEab IEEDaI:-
19 JHI1Zf1 |H12ab Hidab [H16ab "H12ab |H1 Aab '"HiCab [H1Eab |HEE23 [HZ2ab 'H34ab |H3Gab 'H3Sab [HE Aab 'HECab
0 [E1zf1 [E12ab E14ab |E16ab YE12ab |E1aab JE1cab [E1Esb [EZ2/E [EZ2ab JEZ4sb [E3cab Ezcab [EZnab lEzcab
Z1 41+ [H43v] H45v] |Ha4Tvj IH4%w ] [H4E+v ] IH4Dv | [H3Fv] [HZ1v]j [HZ3vj HZSv] [HZTvj HZ9v ] [HZEw]j IHZ0w ]
| 22 [E#1vi [E43v] Easvj |[E47vj lE49v) [E4Bvj IE4Dv |E4Fv) [E21vj [E23vj lE2Sv [E27vj IE29v [E2Bvj lE2Dw|
2% Ha0vj [H42vj Hadv | [Ha6vj IH4Sv j |Ha A j IH4Cw j |HAEv j [H20w ) [H22v IH24v | [H26vj IH2Sv | [H2 & j IH2CY
24 [E40vj 42w Fadvj [E46w] E4Svj [E4hvj [E4Cyj [E4Ew |EROw] [E22v ] |ER4v ) [E26w] |ERSv ) [E2 b EZCy ]
C end C bar A bar A end C end C bar A bar A end

16 bundles of 16 (or 12), 32 bundles of 4 (or so): total 384
L1Calo @ CERN
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W()ef Impracticalities

* LVDS cables are hard to insert correctly,
especially on CP/JEP backplane (more per slot in
several scattered groups in dark back of crate)

 We need a strain relief, about 20cm behind the

backplane, to support the weight of the cables
- This is removable as it is nearly impossible to insert
the cables with the strain relief mechanics in place
- This is in addition to the retaining mechanism just
behind the backplane to keep the cables in place
* The strain relief system needs to have the

cables inserted in the right order, bottom up
- Te JEP first at the PPM end
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W) Cable routing

* All cables are 11m - longest route 10.7m!
- Shortest about bm, so plenty of slack in places

* Rack layout has CP/JEP central and PPM crates

at the outsides (A and C sides)

— Slack cable best stored at the outsides, ie PPM ends
* Argument for starting bundles at CP/JEP ends

* Route bundles to top crate up sides of the rack
- For CP/JEP crates chose side closest to source PPM

- But more space on "power” side than on "water” side
* May need slightly asymmetrical routing
* Not clear to me that we actually have enough space!

* Bundles from lower crate can drop straight down
* One set of spares per rack to rack combination
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W) Suggested Procedure

Label cables and build rough bundles in 3150
- Smooth slack in place in USA15 behind racks

Start at CP/JEP end and do JEP system first

- CP/JEP strain relief intermingles many sources
- JEP cables are at bottom of PPM strain relief

Start with small bundles for "v" overlap, then

core (a-h) bundles and finally the "w" overlap
- Four CPMs or two JEMs at a time

Fill strain relief with cables in correct order
- Initially this is further back than its final position

Insert cables into backplane, move strain relief
to correct position and install at back of crate
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W()ef Schedule and Requirements

e Schedule at CP/JEP end:
- First the two JEP crates, followed by CP crates
— Can leave bundles in destination PPM racks until all
crates are available
* Critical path:
- CP/JEP strain relief mechanics (still in design)
- CP/JEP crates (only one installed and CP not JEP)

- Next cabling weeks: 20 November and 4 December
* Further weeks in 2007: 15 Jan, 29 Jan, 19 Feb, xx Mar(?)

* Slightly less critical:
- PPM crates and strain relief (two now installed)

 Still thinking about extra tooling to help with
installing the cables in the right place
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