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At least 32 high 
speed I/O @1.2 

(Gb/s)

Control

Data @ 3.2 Gb/s

Data @ 3.2 Gb/s

Data @ 3.2 Gb/s

Trigger

To be defined

FPGA

FPGA

GBTx

GBTx

GBTx

SCA2 × 16 channel 
FPGA

Layout Readout Units Versatile link Fibers

Layer Staves
Copper 

assembly
RUs

× stave
RUs

× layer
GBTx

× layer
SCA

× layer
VTRx

× layer
VTTx

× layer
TRG

× layer
Data

× layer
Ctrl

× layer

0 12 12 1 12 36 12 24 12 12 36 12

1 16 16 1 16 48 16 32 16 16 48 16

2 20 20 1 20 60 20 40 20 20 60 20

3 24 96 1 24 72 24 48 24 24 72 24

4 30 120 1 30 90 30 60 30 30 90 30

5 42 168 1 42 126 42 84 42 42 126 42

6 48 192 1 48 144 48 96 48 48 144 48

Total 624 192 576 192 384 192 192 576 192



A-side: Direct trunk cable vs Intermediate patch-panel

Trunk cables to be rounded near the Mini Frame 
and delayed the final termination into mini 
racks (TPC) and VME crate (ITS) until the new 
structure will be put in place

First section of trunk cables terminated in rack 
A19 below the Mini Frame and installation of 
second section of trunk cables with the final 
termination into mini racks (TPC) and VME crate 
(ITS) when the new structure will be put in place

To be decided the best option 15
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- Standard terminal 
plates installed in 2x 1U 
subracks in TPC mini-
racks on top platform

ITS RU crates

A-side Mini Frame (ITS)
O-side I-side

- Standard terminal 
plates installed in 2x 1U 
subracks in TPC mini-
racks on top platform

ITS RU crates



Mini rack A102 (12U)

A-side
Mini-Frame

Mini rack A103 (12U)

TPC at 120°
Sec. 04-05-06

TPC at 210°
Sec. 07-08-09

TPC at 330°
Sec. 13-14-15

TPC at 60°
Sec. 01-02-03

ITS-O ITS-I

TOF 04-12 (A107A/B) TOF 13-17, 00-03 (A106)

TPC at 210°
Sec. 10-11-12

TPC at 330°
Sec.16-17-00

Mini rack A101 (8U) Mini rack A100 (8U)

A-side:
Location of ITS subracks in the mini racks

O side I side

5
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30x144

30x144

TOF-A/I (1x48)

Trunk cable paths in the PIT DAQ/Ctrl/Trg Trunk cables in the PIT:
O-side path (70x144+7x48):
ITS-I (4x144), ITS-O (4x144)
TPC (52x144)-TOF (3x48) C-side
MFT (4x144) Absorber
TOF-A (2x48)
MCH (6x144)-MID (2x48) O-side

I-side path (68x144+9x48):
TRD (10x144) + CTP (3x48 + 1x48 SM)
TPC (52x144) A-side
TOF (1x48) A-side
MCH (6x144) I-side
MID (2x48) I-side
FIT (3x48)

TRD (10x144)

FIT (3x48)

MID-O (2x48)

70x144
7x48

6x144
2x48

8x144

MCH-O
(6x144)

MCH-I
(6x144)

TOF-A/O (2x48)

TPC-A/O (26x144)
ITS-O (4x144)
ITS-O GBTx (1x24)

ITS-I GBTx (1x24)
TPC-A/I (26x144)
ITS-I (4x144)

TOF-A/I (1x48)

MID-I (2x48)

68x144
9x48
1x48 SM

16x144
8x48
1x48 SM

TPC-C (52x144)
MFT (4x144)
TOF-C (3x48)

MFT GBTx (1x24)

2x48

62x144
7x48

CTP (2x48)

1x48

I-side path (trunk cable):
GPON (1X48 MPO-GPON)

GPON (1X48)

GBTx (4x24)

GBTx/GPON cables:
In L3 (conventional cable):
MFT (1x24 LC-GBTx)
ITS (2x24 LC-GBTx)
CPV (1x24 LC-GBTx)

56x144
3x48

52x144

L3

CPV GBTx (1x24)

A
1

9

ITS
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Material and number of OM3 fibers for ITS (DAQ)

ITS

A-side Spare Total

Readout Units 1 192 192

GBTx 3 576 576

DAQ-Ctrl Fibers 4 768 768

Not used Fibers 0.5 96 96

Spare Fibers 1.5 288 288

Total Fibers 6 1152

MPO-12LC patch-cords (Pit):

30 cm fan-out included 5.0 0.375 72 8 80

Terminal plates 1U 12xMPO-MPO (Pit) 8 8

Sub-racks 1U (Pit) 4 4

Terminal plates 3U 12xMPO-MPO (Pit: A19) 8 8

Sub-racks 4U (Pit: A19) 1 1

Trunk cables of 144 fibers:       Type A (A19) 27.0 6 2 8

Type A 95.0 6 2 8

Sub-racks 4U (CR1) 0 0

Terminal plates 3U 12xMPO-MPO (CR1) 8 8

MPO-MPO patch-cords (CR1):

base-12 5.0 0.375 72 8 80

# CRUs 26 26

Length

[m]

Q.ty

x RU

All Detector

1152
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CTP 
LTUs

(C24/26)

ITS
(Mini-Frame)

ITS-I: 1 conventional cable 24F
ITS-O: 1 conventional cable 24F

192 LC/PC Single 
Mode patch-cords 

exiting from 
splitter

MFT
(Absorber)

80 LC/PC Single 
Mode patch-cords 

exiting from 
splitter

MFT: 1 
conventional 
cable 24F

Direct trigger to ITS, MFT and CPV (GBTx)

LC/PC-LC/PC Single Mode fibers for GBTx standard: 2 conventional cables of 24 fibers 
for ITS (1 for I-side and 1 for O-side), 1 conventional cable of 24 fibers for MFT and 1 
conventional cable of 24 fibers for CPV
The path is under evaluation
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x
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16

LC/PC
Plate

ITS
(TPC Mini-
rack)

LC/PC
Plate

MFT
(Absorber)

EN/EL Installation part

LC/PC
Plate

CPV
(L3 
platform)

CPV: 1 
conventional 
cable 24F

CPV
(L3 platform)

6 LC/PC Single 
Mode patch-cords 

to front end
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Material and number of Single Mode fibers for CTP GBTx

CTP GBTx Standard

A-side I A-side O Spare Total

GBT links 6 6 12

Passive splitters 1x16 VME size 6 6 1 13

6 18 24

6 18 24

Total fibers 48

LC/PC-LC/PC patch cords (CTP-C24) 3.0 6 6 3 15

Terminal plate 3U 24LC/PC (CTP-C24) 2

Sub-racks 4U (Pit CTP-C24) 0 0 0

Conventional cables of 24 fibers:

Single Mode (to be spliced) 50.0 1 1 2

Sub-racks 4U (Mini-Frame/L3) 0 0 0

0 0 0

Terminal plate 1U 24LC/PC (Mini-Frame/Absorber) 1 1 2

LC/PC-LC/PC patch cords 5.0 6 6 3 15

EN/EL Installation part

GBT fibers

Terminal plate 3U 24LC/PC (L3 platform)

2

Length

[m]

ITS

48


