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300+

Customers

Corporates, startups, national labs, HPC centers, and academic institutions

180+

Entirely focused on quantum
control systems

Quantum Physicists 
& Engineers

>60 High-Impact Publications
in the Past 12 Months



Programming

Compilation

Real-time execution

PROCESSOR-BASED QUANTUM CONTROL
MEMORY-BASED TEST & MEASUREMENTMEMORY-BASED TEST & MEASUREMENT



Quantum operations: Pulse-level commands
 

 play(‘optimal_pulse', ‘qubit_1’)
 measure('readout’, ‘resonator’, demod.full(‘cos’, I), demod.full(‘sin’, Q))
 

Timing control

• Absolute timing (relative to global timestamp)
• Relative timing (sync & async multi-threading)

Classical operations: General variables and classical processing

 assign(a, 5*b+2) 

Classical variables can be used in quantum operations as pulse parameters

 play(‘gaussian’*amp(a),  ‘qubit_1’, duration=b)

Classical variables can be fed by measurements

 assign(a, cos(I))
assign(state, I > 0.012)

Control flow

 if_(state):
  play(‘pi_pulse', ‘qubit_1') 
 while_(error_synd == 0):
  do_something()



16-core 
PPU/FEM QUA-

compatible

SPU

Microwave FEM
✓ 8 analog outputs @ 2 GSa/s  |  16 bit resolution  | 0.05-10.5 GHz 
Direct Digital Synthesis!

✓ 2 analog inputs @ 2 GSa/s  |  12 bit resolution  |  1.8-10.5 GHz OR DC-
1.8 GHz

✓ 16-core Pulse Processing Unit (PPU)

✓ Includes all real-time capabilities of OPX+

✓ State-of-the-art analog specifications

Low-Frequency FEM
✓ 8 analog outputs @ 2 GSa/s  |  16 bit resolution  |  DC-750 MHz

✓ 2 analog inputs @ 2 GSa/s  |  12 bit resolution  |  DC-750 MHz

✓ 16-core Pulse Processing Unit (PPU)

✓ Includes all real-time capabilities of OPX+

✓ State-of-the-art analog specifications

OPX1000
✓ Chassis hosts 8 front-end modules

✓ Each module contains own Pulse Processor

✓ 2 species of front-end modules, to be combined as 
needed

✓ Highest channel density in the world

✓ All-to-all data sharing and feedback
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EMBEDDED CALIBRATIONS
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EMBEDDED CALIBRATIONS
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BAYESIAN ESTIMATION
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SCALABLE MULTIPARTITE ENTANGLEMENT
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SCALABLE QPU INITIALIZATION

Conditional reset pulse with 120 ns latency Double-threshold, repeat-until-success

Dynamic threshold adapting to qubit history



• S y n c h r o n i z a t i o n  a c r o s s  1 0 0 0 s  o f  c h a n n e l s

• G l o b a l  d a t a  b r o a d c a s t i n g

• D i s t r i b u t e d  c o n t r o l / p r o c e s s i n g

• S c a l a b l e  p r o g r a m m i n g

• H i g h  c h a n n e l  d e n s i t y

• L o w  h e a t  d i s s i p a t i o n

• E c o n o m i c s  o f  s c a l e

• H P C  i n t e g r a t i o n

R e qui r e m e nt s f or  quant um  cont r ol  at  scal e
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