ARTIQ and Sinara: Open Software and Hardware Stacks for Quantum Physics
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Written in a subset of Python
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with sequential:
with parallel:

Kasli Backplane extension

« Adds 4 more EEM connectors
* Clock output and power input
* In-line with Kasli

Mirny 4 channel programmable VCO
* 30 MHz to 6/18 GHz

* CPLD for 10 and SPI mux

* Analog frontend like Urukul

Humpback EEM carrier for FPGAs/uC

* Realtime control of custom digital hardware

* Either as a simple "shield" or as a carrier for
FPGA/uC development/evaluation/custom boards

Booster 8 channel power amplifier
* 40-500 MHz

* P1dB 36 dBm, 40 dB gain

+ >35% total power efficiency

a.pulse(100*MHz, 10*us) » Planning phase - Provides power, mounting, and connectivity » Protection, monitoring
b.pulse (200*MHz, 20%*us) * Planning phase * Remote control
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c.pulse(300%xMHz, 30*us)
d.pulse(400*MHz, 20%*us)
=  Experiments are inherently parallel: simultaneous laser pulses, parallel
cooling of ions in different trap zones
= parallel and sequential contexts with arbitrary nesting
= a and b pulses both start at the same time
= ¢ and d pulses both start when a and b are both done (after 20 ps)
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Implemented by inlining, loop-unrolling, and interleaving

RPC to handle distributed non-RT hardware

class Experiment:

def prepare(self): # runs on the host :
self .motor.move_to(20*mm) # slow RS232 motor controller Vo4 SEGxORSRTT S BN - - - e
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def run(self): # runs on the RT core device
self .prepare() # converted into an RPC
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