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PHOTOSWITCH INTEGRATED WITH PROCESSING RSFQ CIRCUIT

CONTEXT
- . - . . . . - . . Photoswitch - Chip 01 ;i
e \We investigate the properties of superconducting bridges integrated with RSFQ circuits in order to i e fry |
trigger  them by  optical means  for  time-resolved  diagnostic  purposes. Y kL

e The ultimate goal is to be able to sample the output of RSFQ circuits and RSFQ pulses themselves
in a time-resolved manner at ultrafast speed, in order to get direct informations about the RSFQ
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e At this stage, we want to proove that RSFQ circuits can be correctly triggered through optical . i N s -
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means, i.e. with a femtosecond Ti-Sa pulsed laser synchronized with a readout setup.

Intermediate voltage

R

eSuperconducting bridges of different dimensions, based on niobium films, have been designed and
included in @ microwave custom-made circuit connected to simple RSFQ processing cells based on

the 1 kA/cm? JeSEF RSFQ process of IPHT Jena (see http://www.fluxonics.org). e RSFQ circuit (JTLs+SFQDC) to be triggered by the input photoswitch (DCSFQ is for simulation purposes only)

e OQutput voltage can be read after JTL or after SFQDC converter, depending on measuring equipment.

PRINCIPLE OF RSFQ CIRCUIT HIGH-SPEED DIAGNOSTIC PRELIMINARY MEASUREMENTS

Femtosecond Ti:Sa Opto-RSFQ triggering
pulsed laser interface
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RSFQ circuits

IV curve of DCSFQ+JTL+SFQDC RSFQ circuit
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Opto-superconducting
sampling interface
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Delay Line

Good agreement between simulation and DC I-V curve of Nb photoswitch
dc measurements of the RSFQ part

CONCEPT OF OPTICAL TRIGGERING OF RSFQ CIRCUITS

2 types oj triggering interfaces for synchronous measurements:

FINITE-DIFFERENCE TIME-DOMAIN (FDTD) SIMULATIONS

1°) based on an external low-temperature-grown GaAs photoswitch (not presented here)

2°) based on an integrated superconducting Nb film deposited close to the RSFQ circuit Pulss magnatic fisld in the coplanar section Pulse magnetic field in the microstrip section
In both cases, the input interface is a photoswitch illuminated by a pulsed femtosecond Ti-Sa laser of g Assumptions § 2o0e0
800 nm wavelength. g soeos 8 10003
3 100603 Laser pulse width of 0.45 ps 3 100603
i $ so0e0s | FWHM ¥ soneos
| e Example of a photoswitch integrated with a RSFQ Circuit F-soncos , , I e onding| o Em
— | - £ 100803 E, = 30V/m P
“&_ N |« Fabrication made at the low-Tc FLUXONICS foundry located at IPHT 2 .1,50603 | Y
R 1 = | [ - =l )l .
‘ [ R @@=y Jena (http://www.fluxonics.org) 200803 1,506-03
j. ; e Standard RSFQ Nb/AI-AlOx/Nb process with 1kA/cm? current density

e —— Transmission of signal between coplanar part and microstrip part of -26 dB
| according to simulations



