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The team and facility at SMU

• This is a university based opto-electronics lab in 
the Dept. of Physics at SMU. 

• Capability: opto-electronics system level design, 
ASIC design, component evaluation in radiation 
environment, reliability studies, … . 

• Equipment: 20 GHz realtime scope, 12.5 Gbps 
BERT, ProbeStation with RF probes, wire bonder… .

• The team: 4 FTEs (1 mostly ASIC, 1 mostly system, 
1 ASIC and system, 1 ET supporting), all supported 
by research grants, meaning … (sigh). 



Past project and present M&O

• Coordinator in the team that delivered the optical link 
system (G-Link based, 1.6 Gbps, 1524 fiber channels) for 
ATLAS LAr.

• Current responsible for the system’s M&O. Participating in 
the investigations of the VCSEL reliability issue. Proposed a 
dual-OTx solution for a possible fix to the problem. Decision 
awaiting for running condition of 2011. 

• Lessons learned: redundancy is a must for systems that 
require high reliability but have very limited access for 
maintenance and repair.

• Requires 1 FTE in the past few years for tasks in M&O. Fast 
turn-around measurements requested in those testing jobs 
require continuous knowledge and undisrupted test setups. 



Present R&D projects

• Five directions:

– The LOC ASIC development for ATLAS LAr readout 
upgrade.

– The Versatile Link project.

– System level studies for ATLAS LAr readout 
upgrade.

– Data links inside LAr for LBNE. 

– ASIC technology evaluation.



Present R&D projects

• The LOC ASIC development for ATLAS LAr readout upgrade (1 FTE):
– Succeeded in the 5 Gbps LOCs1 serializer and the 5 GHz LCPLL 

prototyping, see reports in TWEPP 2010 for details. 
– Successful proton irradiation on LOCs1 to verify its property in 

radiation environment. TID, SEU are not of concern with 200 MeV
protons. 

– No funds for tests with higher LET. Collaboration welcome. 
– There are interests in designing a low(er) power 16:1 serializer from 

2.5 to 5 Gbps based on the LOCs1 design, but no funds for this work. 
Collaboration welcome. 

– Are designing LOCs2, a 2-lane, shared PLL, serializer array. 
– With the current GC process, the speed may reach 8 Gbps.
– Will migrate to the PC process in 2012. Simulation show a 15% speed 

increase and 50% area reduction. 
– Will follow the Peregrine/IBM announcement of 180 nm technology 

and make use of it whenever possible. 
– Need help (collaboration) on packaging with 10 Gbps signals. 



Present R&D projects
• The LOCs2 status (1 FTE while we really need 2 FTEs):
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Present R&D projects
• The LOCs2 status

– Speed: we aim for a final 10 Gbps with ±10% tuning 
range. For the GC propose, we aim at 8 Gbps.

– Simulation results on fast components:

CML 2/1

CML 2:1 MUX

CML Driver

Buffer Above 4.6 GHz, 200 mV swing, post layout and worst case (ss, 85C) 

Above 4.3 GHz, schematics with extra trace capacitance, also ss + 85C.

Eye diagram of 7-bit 
PRBS at 8 Gbps, with 
inductance peaking 
(7.4 nH), ss and 85C

Our next step

LC VOC Successfully prototyped at 5 GHz



Present R&D projects

• The Versatile Project (1 FTE):

– Responsible for system level spec and evaluation 
procedures. 

– Collaborate with Oxford on fiber tests.

– Collaborate with FNAL on link back-end studies.

– By-product: the VBERT, used in proton tests. Have 
plans to upgrade it to 10 Gbps. It serves as a reference 
link for the ASIC development.

– Leads to the US-ATLAS/CMS joint proposal in 
answering DOE’s recent call for generic detector R&D. 



Present R&D projects

• System level studies for ATLAS LAr readout upgrade. 
– SMU is active in the system level specification for the FEB2. 

• Data links inside LAr for LBNE (1 FTE).
– SMU is pursuing a program to develop data links (electrical and 

optical) inside LAr. The immediate application is the LAr20 for 
LBNE.

– The issue here is mostly system reliability: the hot carrier effect, 
and the requirement of 15 yrs operation lifetime without access, 
much more stringent than that in detector front-end for 
colliders.    

• ASIC technology evaluation.
– Continuous efforts in ASIC technology evaluations for HEP. 

Current support: DOE/ADR. Collaborators: Vanderbilt, Duke and 
Yale. 



Plan for the near future

• ASIC development: LOCs2 to LOCsx (x=4 or 6), 
packaging option studies. 

• COTS evaluation: on serializers and LDDs. 
• Versatile Link: continue and benefits for other R&D 

projects. 
• Generic Optical Link R&D in US, especially the 10 Gbps 

optical transmitter in array format. That is, if the 
proposal is funded.

• Specific systems: ATLAS LAr upgrade, LBNE/LAr20. 
• Follow developments in industry: SerDes embedded 

FPGA, optical module packaging, ASIC technologies.



Summary

• The optoelectronics group in the Dept. of Physics SMU 
is responsible for ATLAS/LAr optical link M&O, and is 
active in many R&D projects, some for collider physics, 
some for neutrino physics.

• There are R&D projects at component (ASIC and COTS) 
level and at system level, presenting a “full spectrum” 
for data links.

• With a group of 4 technical FTEs, plus faculty and 
students, this group has reached a critical mass for 
synergy. We welcome any kind of constructive 
collaboration. We especially need help in ASIC 
development and packaging.  


