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MTxU-3l a dual channel multi-mode 850 nm Miniature Transmitter, for ~ Degradation at LArP! ATLAS Run-3 stared in July 2022, MTx’s
the Liquid Argon Calorimeter (LAr) and the New Small Wheel (NSW) of show optical power degradation with initial radiation.

ATLAS, is investigated for rad-hard of Total lonizing Dose (TID) with _ _ _ ATLAS wera
X-ray and Co-60 gamma-ray. Components tested include: VCSEL MTx light powers (data points) are monitored,

i i s : degradation by 7.5 % highest is observed after B
(Vertical Cavity Surface Emitting Laser) and the LOCId laser driver. MTX 11.2 fork. The TID (green filled) is estimated
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operated at 5.12 Gbps is expected for TID of 1 kGy after 4000 fb-at high by MC to be around 0.14 Gy/fb (highest). D;sz
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(Left) MTx in miniature height for LAr

and SFP (for NSW) formats;

(right) MTx’s on the LAr calorimeter motherbord
Inside the ATLAS, rad-hard to TID is required for
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Co60 test at INER compare to X-ray of lower gamma energy, dose
rate dependence of 0.15, 2, 20, 50 Gy/hr. Dose rate control by distance, Pb
shield to a Co60 rack. Online DAQ Is 35 m to samples. Bias 3.3V, 25V
= Saag=" 340 currents, TX optical powers recorded. TID accumulated up to 1 kGy.
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LOCId laser driver ASICH is developed in 0.25 um CMOS Silicon
on Sapphire technology. Two bias voltages, 3.3 V and 2.5 V, supply laser
current outputs and 12C control. The CMOS is known for damage in TID.
The M7 NMQOS, collecting I, total current, has a smaller implantation size.
It is suspected for sensitive to TID.
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(left) LOCId laser driver schematics, with (right) the TID sensitive portion shown S—

MTXx In X-ray tests were conducted. Bias currents of 3.3 V and 2.5 V
and VCSEL light outputs were monitored during TID for degradation
characteristics.

TID in a X-RAD IR160 chamber DAQ setup and cabllng 35m to samples are shown.

MTX Irradiated at increasing dose rates, Currents were recorded by MMA-386SD , Light powers recorded by LTB1
accumulated to 1.62 kGy.
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Two MTx’s tested In X-ray, accumulated at 3 dose rates, to 1.62 kGy Three MTx’s tested in Co60, high dose rates, accumulated to 1.24 kGy
(left) bias currents of 3.3 V and 2.5 V; (right) optical powers. Degraded and saturated ~100 Gy. (left) bias currents of 3.3 V and 2.5 V; (right) optical powers.
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MTX eye diagrams at 5 Gbps, before/after X-ray TID of 1.62 kGy MT X °Ye di_agrams _after €060 TID _t_o 1'2.4 KGy: (left) 5 Gbps and (right) 8 Gb DS
(Ieft) before TID at nominal 12C, 1(3.3V)=130 mA: (middle) after TID, nominal 12C, 1°C on modulation is optimized, Although jitter increased after TID, 8 Gbps is qualified.

1(3.3V) dropped to 109 mA, eye-AOP dropped by -0.8 dBm; (right) by 1°C setting higher

modulation, 1(3.3V) increased to 126 mA, eye-AQOP restored. Eyes are nosier after TID. Summary degradation of LOCId laser currents at the initial TID around

100 Gy. Anneal with additional TID to 90 % of the original. X-ray, Co60
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