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Key Features

= 1.8GSa/s, 600 MHz measurement range

==  Parallel readout of up to 10 qubits

==  Configurable matched filters, signal conditioning,
crosstalk suppression, threshold operations

== 12 bitdual-channel input

- 14-bit dual-channel AWG

- LabOne® control software (Windows and Linux) and
APIs for LabVIEW®, Python, C, MATLAB®, .NET

Summary

The Zurich Instruments UHFQA Quantum Analyzer is a
unique tool for parallel readout of up to 10 supercon-
ducting or spin qubits with highest speed and fidelity.
The UHFQA covers a frequency span of up to 600 MHz,
with nanosecond timing resolution. It features 2 signal
inputs and outputs for IQ base-band operation. Thanks
to its low-latency signal processing chain of matched fil-
ters, real-time matrix operations, and state discrimina-
tion, the UHFQA supports roadmaps for ambitious quan-
tum computing projects with 100 qubits and more.

Description

Fast Readout at High Fidelity

The UHFQA implements a pulsed measurement to de-
termine transmission amplitude and phase of the de-
vice under test. Two methods are available to maximize
the signal-to-noise ratio: pulse shaping and matched fil-
tering. Pulse shaping with the arbitrary waveform gen-
erator minimizes the ring-up and ring-down time even
for a device with slow response. The step response of
the UHFQAs digital filters can be matched to the tran-
sient response of the device by programming a 4 kSa long
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weight function for each filter. Compared to a simple un-
weighted integration, applying a properly matched filter
significantly improves signal-to-noise ratio.

Scalable Quantum Setup

Measuring 10 qubits on a single microwave line means
optimizing the cryogenic amplification chain. A con-
figurable 10x10 matrix signal processor allows system-
atic suppression of crosstalk and therefore relaxed tol-
erances in device fabrication. In combination with the
Zurich Instruments HDAWG, several UHFQA constitute a
fully synchronized instrumentation layer for qubit control
and readout in the quantum stack. The low-latency 32-
bit DIO interface enables feed-forward of the multi-qubit
state for quantum error correction methods.

Quantum-ready Software

The UHFQA is controlled by the LabOne® software with
APls for Python, LabVIEW®, MATLAB®, and .NET. An ex-
tended example library in Python enables a straightfor-
ward integration into established measurement frame-
works. Thanks to the data structuring and processing
functionality provided by the LabOne Data Server, the
user part of the software stack remains slim and is easy
to maintain.



Specifications

General Qubit Measurement Unit

Dimensions 45 % 35 % 10cm (19” rack) Matched filters memory 2x4 kSa/channel;
177 X 13.6 X 3.9inch 10 channels

Weight 6.4 kg Real-time matrix 1x deskew (2x2 real);

Power supply AC: 100 = 240V, 50/60 Hz operations 10x rotation (2x2 real);

Signal Inputs

Frequency range
Input impedance
Input voltage noise
Input ranges

A/D conversion

Signal Outputs

DC - 600 MHz
50Qor1MQ || 18 pF
4nV/vHz (> 100 kHz)
1M0mVto1.5V

12 bit, 1.8 GSa/s

Frequency range
Output ranges
Output impedance

DC - 600 MHz
+150 mV, +1.5 Vinto high Z
50 Q, DC coupled

Matrix elements
Data logger

Monitoring scope

Statistics functions

1x crosstalk supp. (10x10
complex)

range —1to +1, res. <20e-6
memory 1 MSa;

max. 2'7 averages

memory 4 kSa/channel;

2 channels;

max. 2'° averages

number of flips & zeros

Arbitrary Waveform Generator

Channels
D/A conversion
Waveform memory

2
14 bit, 1.8 GSa/s

128 MSa/channel (main)
32 kSa/channel (cache)

Phase noise -120dBc/Hz Markers 2/channel
(10 MHz, offset 100 Hz) Output modes plain, amplitude
modulation, 4-channel aux
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Monitoring LabOne
Scope [ Data User
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Trigger 1,2
Trigger —>|
@+ Switch
@"" < < ns trigger - Set/Get Trigger
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SianalO ] Sequencer R
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Output DAC , l Get DIO
+— Range 1.8GSa/s
O Amplifier 14 bit Cross-
Trigger « Memory
| Engine [
Slgnat Output 2 Waveform & Marker + ><
Output DAC
(e Range 1.8GSals |4 Weveform & Marker Trigger Out 3,4
Amplifier 14 bit

«€» GREENTEST

TECHNOLOGIES

FNREZRRAE

ToIEB: ToMHE B KR £ AES3 SITHEIEEAR208Z

FDAE): R X NS A RRA—I8 1 SiEFE Tk 1-2#R245607
BTHAE: TAEHRZHEXET R XASKKEL0TSESAFER1S#35195

IR RE): TNHE KREXESISHEGRE RES $7BKE12015

EBiE:
£E:
HIFT=H
BM:

020-2204 2442
020-8067 2851
Sales@greentest.com.cn
www.greentest.com.cn

SRS

Trigger In 3,4 %()

FNREITIHS

FNTFRSS



	Key Features
	Summary
	Description
	Fast Readout at High Fidelity
	Scalable Quantum Setup
	Quantum-ready Software

	Specifications

