Board-mount miniature optical transmitters and transceivers for
detector readout In particle physics experiments

Xiandong Zhao?, Chonghan Liu2, Datao Gong?”,
Jinghong Chend, Di Guoe, Huiqin Hef, Suen Hou¢, Guagming HuangP, Xiaoting Li?, Tiankuan Liu?, Xiangming Sun®, Ping-Kun Teng¢, Le Xiao®2, Annie C. Xiang?, Jingbo Ye?
2 Department of Physics, Southern Methodist University, Dallas, TX 75275, USA
b Department of Physics, Central China Normal University, Wuhan, Hubei 430079, P.R. China
¢ Institute of Physics, Academia Sinica, Nangang 11529, Taipei, Taiwan,
d Department of Electrical and Computer Engineering, University of Houston, Houston, TX 77004, USA
¢ State Key Laboratory of Particle Detection and Electronics, University of Science and Technology of China, Hefei Anhui 230026, P.R.China
"' Shenzhen Polytechnic, Shenzhen 518055, P.R.China
* dgong@mail.smu.edu

« We develop the board-mount miniature optical I N trO d U Ctl on :F’E
transmitter (MTx) and transceiver (MTRX) for the ATLAS =y | |
Liquid Argon Calorimeter trigger upgrade in 2017-18. On-detector, rad-tol Off-detector, COTS e

« Board-mount optical transceivers eliminate the need of It
routing fast electrical traces from the front-panel to the Q FPGA
|IC chips (serializer and de-serializer). This is especially Optical éZE
useful on a large board with many channels. '::()lE”COdef:()lSe”a'izer'—‘ dver fiber TIA '1dese”a“zef|=[>| Decoder |=-J;>

« MTx is a dual transmitter module to meet the needs in g
HEP detector front-end readout where the “traffic” Is Transmittter Optical transmitter Optical receiver Receiver -
mostly from the detector to the back-end electronics.

* MTx and MTRx are only 6 mm tall. Using hermetic The block diagram shows an example: MTx will be used in the detector front-

TOSA, ROSA and the standard LC fiber ferrule, we end readout in the ATLAS Liquid Argon Calorimter trigger upgrade.

achieve reliable optical coupling and operation.

* The innovations In the design are: Th € d €Sl g n

= Use the standard LC fiber ferrule with the spring, \spring s
remove the housing with the latch: e latc
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Only keep the ferrule and spring that Is inside the
housing. This can be custom ordered easily.

A photo of MTx. The ferrules and springs are
visible through the latch

* The custom designed latch couples the fibers with
the TOSA and ROSA, and hold them to the PCB.
= |f LOCxZ2, a dual channel serializer ASIC, Is used with
MTx, LOCx2 sits under MTx, minimizing fast signal A 3D model of the custom latch with fiber connectors and TOSAs
copper traces and the whole optical link footprint. 45cm
 The latch Is Injection molded with the same plastic that [€ »
makes up the body of the TOSA and ROSA. MTx PCB LOCld ASIC
« The electric connector Is from Samtec.
 The mechanical part and the electric connector are the

same for both MTx and MTRx. The difference iIs the — L
PCB and pin definition in the electric connector. Te—
« MTx and MTRx are anchored to the “mother board” with TOSA > .
2 SCrew Mother PCB Electric connector A photo of the fibers one part of the latch
' attached.

A side view of MTx on its “mother board”. MTx only stands out
by 6 mm.

Results and Status
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« MTx and MTRX prototypes have Ezzsclmsslmmmtme D s e
passed extensive tests and e e
function to design specifications.

A small pre-production batch is
finished. Prototypes are available
for system developments.

* Production will be organized soon
once the design passes the
production readiness review.
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An eye diagram of MTx at 5Gpbs
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