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                M5400PLSA Quantum Library Dynamic Pulse Generation

                æŠ€æœ¯èµ„æ–™

                
                    Overview

The M5400PLSA allows quick and easy access to targeted quantum synthesizer and modulation FPGA IP blocks used within PathWave FPGA to create qubit pulses with minimal to no latency with real time-controlled waveform execution optimized to be used with the M3202A hardware platform.

 

The M5400PLSA software package

This licensed software package for the quantum library includes a quantum M5400PLSA programming API that directly interacts the SD1 3.X driver communication, KS2201A PathWave Test Sync Executive and Quantum FPGA IP library for a user friendly programming environment that can quickly be used for superconducting qubit control and readout applications.

Using the fully integrated software and FPGA Gateware package allows for simplifying your configuration and provides massive savings of development time to integrate and expand to multi qubit systems including multi-chassis configurations for scaling system configurations.

 

Features

 

The quantum FPGA IP provides ultra-light weight and scalable components that have a small FPGA footprint that allows for 0ns latency pulse waveform execution and play using precise real-time control through PathWave Test Sync Executive technology known as HVI, hardware virtual instrument. The convenient quantum FPGA IP also provides the ability to phase lock to the M3102A Digitizer through HVI. Using precise real-time control allows for deterministic phase coherent simultaneous waveform selection and triggering of launching arbitrary pulse waveforms with no latency nor requires pre-determined order of waveform playing.

â€¢ GaplessAgileAWG - Dual Port Digital synthesizer with programmable memory length to accommodate custom configurations of waveform length for up to 64 waveforms with dynamic length allocation if not all 64 waveforms are defined. Convenient and flexible for qubit pulse generation for readout and control applications.

â€¢ DUC - Digital Up Converter for applying amplitude and phase modulation to the waveform synthesizer outputs with the convenience to create real time control of amplitude, phase, offset and frequency to modulated outputs for qubit readout and control applications.

â€¢ QuWaveControl used to provide easy control to launch waveforms independently or simultaneously across all channels controlled all through a HVI sequence, host software or PXI trigger hardware interface.  

 

Table 1-1: Technical Performance Specifications (IP Components)

 

	IP

Component

	 

	 

	Nominal Characteristics

	 


	 

	Parameter

	Min.

	Typ.

	Max.

	Units

	Comments


	GaplessAgileAWG

	 

	 

	 


	 

	Waveform

Port A

	 

	160

	 

	bits

	Data output width compatible with DUC awgAngle

input. Normalized real phase, complex I quadrature, or complex polar phase


	Waveform

Port B

	 

	80

	 

	bits

	Data output width compatible with

DUC awgAmplitude input. Normalized

real amplitude, complex Q quadrature, or complex polar amplitude


	Waveforms

	1

	 

	64

	waveforms/port

	6-bit decode waveform selection to scale up to 64

selectable waveforms


	Memory

Address Size

	11

	14

	16

	bits

	address width to specify memory size. Applied to both waveform ports

settable in

PathWave FPGA

instantiation parameter


	Max Memory

Samples

	10,240

	81,920

	327,680

	samples/port

	per Memory Address.

Size setting




 

 

 

	IP

Component

	Nominal Characteristics


	 

	Max

Waveform

Samples

	160

	1,280

	5,120

	samples/max waveforms

	per Memory Address. Size setting and all 64 waveforms specified


	Minimum

Waveform

Sample Size

	10

	10

	10

	Samples

	10ns length. See

Nominal

Characteristics.

Sampling Clock. (Comments in the section below.)


	Output

Latency

	 

	0

	 

	ns

	from waveform

selection trigger event using

QuWaveControl


	Buffered Early

Waveform

Selection /

Trigger Event

	 

	1

	 

	trigger

	allows for single buffered waveform selection trigger event. Executes 0ns

after current waveform execution completes.


	Re-arm time

	 

	0

	 

	ns

	allows for gapless waveform generation using HVI instruction. No real-time HVI phase, amplitude, frequency within seq.


	DUC

	 


	 

	Amplitude

	-1.5

	 

	1.5

	volts

	amplitude of modulating signal. Control via Quantum Library API or HVI instructions.


	DC Offset

	-1.5

	 

	1.5

	volts

	dc offset of modulating signal. Control via Quantum Library API or HVI instructions.


	IP

Component

	 

	 

	No

	minal Characteristics


	 

	Parameter

	Min.

	Typ.

	Max.

	Units

	Comments


	 

	Frequency

	-400

	 

	400

	MHz

	frequency of modulating signal. Control via Quantum

Library API or

HVI instructions


	Phase

	-180

	 

	180

	degrees

	phase of modulating

signal. Control via

Quantum Library API or HVI instructions


	QuWaveControl

	 

	 

	 

	 


	 

	Number of

Waveform

Control Ports

	 

	4

	 

	waveform selection and auto trigger

	Individually programmable to

control independently or

simultaneously for waveform generation across channels


	 

	Waveform

Selection

	 

	6

	 

	bits

	6-bit decode for 64 waveforms


	 

	Auto Trigger

	 

	1

	 

	bit / waveform selection

	1-bit auto trigger generated upon executing waveform selection command either HVI or SW host


	 

	PXI Trigger

	 

	1

	 

	bit / waveform selection

	1-bit auto trigger event from PXI Trigger rising edge event


	 

	Waveform

Selection

Options

	 

	3

	 

	interfaces

	HVI, SW Host or PXI Triggers for waveform selection interfaces supported
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                --è¯·é€‰æ‹©--
United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
Brazil
Afghanistan
Ã…land Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
CÃ´te d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
French Guiana
French Polynesia
French Southern Terr.
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard/McDonald Isls.
Honduras
Hong Kong, China
Hungary
Iceland
Indonesia
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (South)
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
N. Mariana Isls.
Namibia
Nauru
Nepal
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Samoa
San Marino
Sao Tome/Principe
Saudi Arabia
Senegal
Serbia and Montenegro
Serbia
Montenegro
Seychelles
Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
Somalia
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
St. Vincent and Grenadines
Suriname
Svalbard/Jan Mayen Isls.
Swaziland
Switzerland
Taiwan, China
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks/Caicos Isls.
Tuvalu
Uganda
Ukraine
United Arab Emirates
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe
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                Note: Clearing your browser cache will reset your access. To regain access to the content, simply sign up again.
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                A sales representative will contact you soon.
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