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Optical link system for upgrade
● Premise: keep as much as possible from existing system
● The installed fibres from PP1 to USC55
● The control system (DOH & FEC)
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Constraints from re-use

● Re-use of existing fibre plant
● Single-mode system

● Re-use of existing control system
● Build new DOH modules based on existing design
● Need to procure new parts (photodiodes) and re-use existing parts 

(lasers, drivers, receivers) that have been in storage for a number of 
years

● Re-use existing electronics in Tx data path
● Pixel Module -> Analogue Level Translator (ALT) -> Linear Laser 

Driver (LLD)

● Need to find new TOSA 
● existing chip no longer manufactured

● Need to find new Off-detector Receiver
● existing Rx no longer manufactured & bandwidth too low
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RX module pattern dependence
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but little margin -> design new Digital Level Translator (DLT)



● Prototyping and evaluation complete
● Now moving on to system-level evaluations
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Drawing and design 
 courtesy of Kirk Arndt 

DMI Clips 
     Provide stable mounting for TOSAs 
     Secure fiber patch cords in LT ferrules 

DMI Clip 

Prototype POH-7Ch 
Subassembly 

07-02-2013 
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FPIX POH

5

2 

DLT input 2 = 77 mV Diff Peak to Peak 
Laser Diode 3 on POH 

Upper Trace: Optical Eye (laser output) 
Lower Trace: Electrical input to LLD  
   (output of DLT across 50 Ohm working resistor) 

POH 7Ch Layout 

POH 7Ch (Populated; Both sides of PCB) 

Transmitter Optical SubAssemblies (TOSAs with Lasers) 

DLTs LLDs 

POH 7Ch Testing 
Fermilab 

DLT v4 LLD

TOSA

● POH7 includes DLT v4
● System testing with FE elements and Rx 

modules in progress
● Required number for upgraded detector 

is 96 POH7
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BPIX POH

● ETHZ recently took responsibility for POH4 production
● First prototype run of 20 boards being tested in Zürich
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● Fibre clip will be designed by PSI
● Pending choice of optical connector and its 

mechanical specification, both choices of 
connector have been conceptually shown 
to work
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Laser Procurement
● Early laser procurement launched due to product 

obsolescence
● PRR held in Dec. 2012

● All Devices delivered, production report in EDMS
● CMS-TK-QC-0051
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Laser Transmitter Production Data Measurement Report CMS Pixel Project
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Figure 2: Production as a function of time (top) and cumulative quantity produced. Dates taken from production
data files supplied by Mitsubishi.

EDMS: CMS-TK-QC-0051 3 of 4

CMS Pixel Project Measurement Report Laser Transmitter Production Data

1000

800

600

400

200

0

Co
un

t

87654
Threshold Current at 25°C (mA)

Min = 5.3 mA
Mean = 5.78 mA
Max = 6.5 mA

600

400

200

0

Co
un

t

0.070.060.050.040.03
Calculated Slope Efficiency at 25°C (W/A)

Min = 35.4 µW/mA
Mean = 48.5 µW/mA
Max = 59.0 µW/mA

1200

1000

800

600

400

200

0

Co
un

t

3432302826
Iop at 25°C (mA)

Min = 25.4 mA
Mean = 31.2 mA
Max = 35.7 mA

1000

800

600

400

200

0
Co

un
t

1.501.401.301.201.101.00
Vop at 25°C (V)

Min = 1.13 V
Mean = 1.19 V
Max = 1.32 V

1000

800

600

400

200

0

Co
un

t

13201310130012901280
Central Wavelength at 25°C (nm)

Min = 1294.3 nm
Mean = 1299.1 nm
Max = 1305.4 nm

700

600

500

400

300

200

100

0

Co
un

t

0.400.300.200.10
Imon at 25°C (mA)

Min = 0.16 mA
Mean = 0.24 mA
Max = 0.32 mA

Figure 3: Production data histograms from all 4200 laser TOSAs.
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DOH production

● Re-producing the existing design
● Two flavours: TkDOH and PixDOH, differing in Rx40 variant

● Lasers available from previous production
● Photodiodes being sourced from previous vendor
● Using fibre patchcords from previous production
● Pre-series delivered and currently being qualified 

● Pre-series of DOHs being assembled
● Doing this in-house at CERN
● Having to re-learn old techniques

● Quantities defined by final FPIX control architecture 
choice
● 8 (FPIX) + 8 (BPIX) TkDOH [fixed]
● 96 (FPIX) + 64 (BPIX) PixDOH [TBC]

8
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Back-end Components

● Proposed and validated line-
balancing with 4B/5B NRZI 
encoding 
● Implemented in TBM

● Two vendors identified for 
supply of receiver modules

9jan.troska@cern.ch

Heatsink

Module

Socket

21 mm
21.7 mm
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v1.1 

1. INTRODUCTION 

This document summarizes the qualification tests performed in October 2010 for three pieces of 

Tyco-Zarlink’s ZL60110MLDA 1310nm 12-channel optical receiver modules rated at 2.7Gbps [1]. 

This is a follow-up of tests performed in 2006 [2] for two engineering samples of the same device. 

Fig.1 shows a ZL60110MLDA module photographed from different angles. The optical interface of 

the module is MPO/MTP ribbon fibre with alignment pins while the electrical interface is 

Pluggable MegArray ball grid array connector (a.k.a. SNAP-12). For the qualification tests, the 

ZLE60100 development kit has been used (see Fig.2). 

 

 

 
 

Fig. 1: The ZL60110 module. 
 

 
Fig. 2: A ZL60110 module attached to a ZLE60100 development kit. 

 

 

It is worth mentioning that before testing, a visual inspection of the devices under test (DUTs) as 

well as the development kits has been performed and nothing unusual has been noticed. It is 

important to note that both the electrical (SNAP12) and optical (MPO) connectivity have been 

found very robust and reliable. 
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Fibre plant

● Replace PP1 to PP0 with smaller round Cable
● New connectorized fanouts for PP0 to POH
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FiberConnect I-F(ZN)H nn…  

 

Profile view: 

 
 
 
 
 
 
 
 
 
 
 

Design: 
 

 Cable core: 

 2 - 24 optical fibres (E9/125, G50/125, G62.5/125) 

 Fibre colours  (1-12):  red, green, blue, yellow, white, grey, brown,  
  violet, turquoise, black, orange, pink 

 (13-24): red, green, blue, yellow, white, grey, brown, 
  violet, turquoise, transparent, orange, pink 
  (with black ring-marking,  
  except transparent) 

 Strain relief elements (aramid) 
 
 Outer jacket: 

 Halogen-free and flame-retardant material, wall thickness see table 
below,  
standard jacket colour: aqua (RAL 6027) for OM3, pink (RAL 4003) for 
OM4 and yellow (RAL 1021) for single-mode (other colours on request) 

 Outer diameter see table below 

 Inkjet-marking black: 
LSZH nn x (fibre type), (sequential length in metres), (Reel No.)  
Examples:  
LSZH 12 x 9/125 G657A     0123 m    LF123456  
LSZH 24 x 50/125 OM3      0123 m     LF123456 

 

Application/Installation: 

 Indoor cable for the installation in cable ducts and in tubes 

 Ideal for assembly with MTP or MPO connector 

 For direct connector assembly 
 
Transmission characteristics: 

 Fibre type and transmission characteristics see separate fibre data-sheet 
 

 

 

 

FRNC – outer jacket  
Strain relief elements  
Optical fibre  

O.D.
≤ 3 mm 

PRODUCT SPECIFICATION 1 (1)
Uppgjord (även faktaansvarig om annan) - Prepared (also subject responsible if other) Nr - No.

HL/ECA/N/TK Jan Fjäll 1301-TOL 405 4002+
Dokansv/Godk - Doc respons/Approved Kontr - Checked Datum - Date Rev File

ECA/N/TK 2002-05-27 C

© Copyright 2002 Ericsson Cables AB - Network Technologies

E
N

/F
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D
 1

09
 2

40
 R

1A

OPTICAL CABLE, DIELECTRIC, FLAME RETARDING         GAGLBDU  4, 8, 12 fibres

CABLE PROPERTIES

Temperature range, operation (°C) -20 to +60
Temperature range, storage(°C) -40 to +70
Temperature range, handling (°C) -15 to +40
Bending radius
permanently and during installation (mm) ≥ 30
Crush resistance (kN/dm) ≤ 1.5
Flame resistance in accordance with IEC 60332-3, category C

4 fibres 8 fibres 12 fibres
Pulling force during installation (N) ≤ 100 ≤ 100 ≤ 200
Cable net weight (kg/km) 9 11 15
Factory length (km) 1 or 2 1 or 2 1 or 2

CONSTRUCTION

1. Acrylate coated fibre ribbon (mm) 1.1x0.32 2.1x0.32 3.1x0.32
2. Strength member: Aramide yarns
3. Sheath: Polyethylene, flame retardant (mm) 2.3x2.0 3.3 x 2.0 4.3x2.0

Cross section 8 fibres

COLOUR SCHEME

Fibres are coloured for easy identification.

Mechanical and environmental tests in accordance with IEC 60794-1-2 and EN 187000

1

2

3
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Summary

● Upgrading an existing system brings a unique set of 
pre-conceptions and constraints
● Noble initial goal to change as little as possible
● Led to poor signal quality and need to re-design new “glue” 

components
● Severely constrained in component choice due to installed fibre 

plant

● System development and tests on-going
● Focus shifting from Front-end optohybrid design to Back-end 

component evaluation and system testing
● Major production of link components in 2015
● On-track for installation of Pixel Detector in EYETS 2016/17
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