
 1(10) 
 

 
This is an unofficial document draŌed by Aalto University and it is made available for members of Aalto 
community for informaƟon purposes only. The naƟonal control list issued by the Finnish authoriƟes to 
which a link is provided at Aalto’s website is the only official document.   

In force as of 15 September 2024 
NaƟonal control list 
 
The general notes, acronyms and abbreviaƟons, and definiƟons in the Part I of Annex I to the 
Dual-use RegulaƟon (EU) 2021/821 are applicable on this annex.   
 
Grouping and numbering of controls in this annex follows the form of the Annex I to the Dual-use 
RegulaƟon (EU) 2021/821. 
 
SecƟon 1 
Category 0: Nuclear materials, faciliƟes and equipment 
None. 
 
SecƟon 2 
Category 1: Special materials and related equipment 
None. 
 
SecƟon 3 
Category 2: Materials processing 
 
2A Systems, equipment and components 
None. 
 
2B Test, inspecƟon and producƟon equipment 
 
2B901 Following addiƟve manufacturing equipment, designed to produce metal or metal alloy 
components, having all of the following, and specially designed components therefor: 
 

a. having at least one of the following consolidaƟon sources: 
1. ”Lasers”; 
2. Electron beam; or  
3. Electric arc; and 

 
b. having a controlled process atmosphere of any of the following:  

1. Inert gas; or 
2. Vacuum (equal to or less than 100 Pa); and 

 
c. having any of the following 'in-process monitoring' equipment in a 'co-axial configura-
Ɵon' or 'paraxial configuraƟon': 

1. Imaging camera with a peak response in the wavelength range exceeding 380 
nm but not exceeding 14,000 nm;  
2. Pyrometer designed to measure temperatures greater than 1,273.15 K 
(1,000°C); or 
3. Radiometer or spectrometer with a peak response in the wavelength range ex-
ceeding 380 nm but not exceeding 3,000 nm; and 

 
d. A closed loop control system designed to modify the consolidaƟon source parameters, 
build path, or equipment seƫngs during the build cycle in response to feedback from 'in-
process monitoring' equipment specified in 2B901.c.  
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Technical Notes for the purposes of 2B901: 
 
1. ‘In-process monitoring’, also known as in-situ process monitoring, pertains to the obser-
vaƟon and measurement of the addiƟve manufacturing process including electromag-
neƟc or thermal emissions from the melt pool. 
 
2. ‘Co-axial configuraƟon’, also known as on-axis or inline configuraƟon, pertains to one 
or more sensors that are mounted in an opƟcal path shared by the ‘laser’ consolidaƟon 
source.  
 
3. ‘Paraxial configuraƟon’ pertains to one or more sensors that are physically mounted 
onto or integrated into the ‘laser’, electron beam or electric arc consolidaƟon source com-
ponent. 
 
4. For both ‘co-axial configuraƟon’ and ‘paraxial configuraƟon’, the field of view of the 
sensor(s) is fixed to the moving reference frame of the consolidaƟon source and moves in 
the same scan trajectories of the consolidaƟon source throughout the build process. 
 

 
 
2C Materials 
None. 
 
2D SoŌware 
None. 
 
2E Technology 
 
2E901  “Technology” according to the General Technology Note for the “development” of equip-
ment specified in 2B. 
 
2E902 “Technology” according to the General Technology Note for the “producƟon” of equip-
ment specified in 2B. 
 
2E903 “Technology”, not specified elsewehere, for the “development” or “producƟon” of ‘coaƟng 
systems’ having all of the following: 
 

a. Designed to protect ceramic “matrix” “composite” materials specified in 1C007 in An-
nex I to the RegulaƟon (EU) 2021/821 from corrosion; and 
b. Designed to operate at temperatures exceeding 1,373.15 K (1,100℃). 

 
Technical Notes for the purposes of 2E903: ‘CoaƟng systems’ consist of one or more layers (e.g., 
bond, interlayer, top coat) of material deposited on the substrate. 
 
SecƟon 4 
Category 3: Electronics 
 
3A Systems, equipment and components 
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3A901 Following electronic items:  
 
Note: Integrated circuits include the following types: 
-"Monolithic integrated circuits"; 
-"Hybrid integrated circuits"; 
-"MulƟchip integrated circuits"; 
-"Film type integrated circuits", including silicon-on-sapphire integrated   circuits; 
-"OpƟcal integrated circuits"; 
-"Three dimensional integrated circuits"; 
-"Monolithic Microwave Integrated Circuits" ("MMICs"). 
 

a. Complementary Metal Oxide Semiconductor (CMOS) integrated circuits, not controlled 
in 3A001.a.2. in Annex I to RegulaƟon (EU) 2021/821, designed to operate at an ambient 
temperature equal to or less (beƩer) than 4.5 K. 

 
Technical note: for the purposes of 3A901.a, CMOS integrated circuits are also referred to 
as cryogenic CMOS or cryoCMOS integrated circuits. 
 
b. Parametric signal amplifiers having all of the following: 

1. Designed for operaƟon at an ambient temperature below 1 K (-272.15ºC); 
2. Designed for operaƟon at any frequency from 2 GHz up to and including 15 
GHz; and 
3. A noise figure less (beƩer) than 0.015 dB at any frequency from 2 GHz up to 
and including 15 GHz at 1 K (-272.15ºC). 

 
Note: Parametric signal amplifiers include Travelling Wave Parametric Amplifiers 
(TWPAs). 

 
Technical Note: parametric signal amplifiers may also be referred to as Quantum-Limited 
Amplifiers (QLAs). 

 
c. Integrated circuits having an aggregate bidirecƟonal transfer rate of 600 Gbyte/s or 
more over all inputs and outputs and to or from other integrated circuits, not including 
volaƟle memories, and having or being programmable to have any of the following: 

1. One or more digital processor units execuƟng machine instrucƟons having a 
‘total processing performance’ of 6000 or more;  
2. One or more digital ‘primiƟve computaƟonal units’, excluding those units con-
tribuƟng to the execuƟon of machine instrucƟons specified in 3A901.c.1., having 
a ‘total processing performance’ of 6000 or more;  
3. One or more analogue ‘primiƟve computaƟonal units’ having a ‘total pro-
cessing performance’ of 6000 or more; or  
4. Any combinaƟon of digital processor units and ‘primiƟve computaƟonal units’ 
on an integrated circuit whose ‘total processing performance’ across 3A901.c.1, 
3A901.c.2 and 3A901.c.3 add up to 6000 or more. 

 
Note: Integrated circuits specified in 3A901.c include Graphical Processor Units (GPUs), 
Tensor Processing Units (TPUs), neural processors, in-memory processors, vision proces-
sors, text processors, co-processors/accelerators, adapƟve processors, Field Programma-
ble Logic Devices (FPLDs) and ApplicaƟon-Specific Integrated Circuits (ASICs).  
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Note: For “digital computers” and “electronic assemblies” containing integrated circuits 
specified in 3A901.c, see 4A902.  

 
Technical Notes for the purposes of 3A901.c:  

 
1.’Total Processing Performance’ (‘TPP’) is the bit length per operaƟon mulƟplied by the 
processing performance measured in Tera OperaƟons Per Second (TOPS) over all proces-
sor units on the integrated circuit. For example, the ‘TPP’ for an integrated circuit having 
two digital processor units that are each capable of 200 TOPS at 16 bits is 6400 (2 proces-
sors × 200 TOPS × 16 bits = 6400). In 3A901.c.3, the ‘TPP’ of each analogue ‘primiƟve 
computaƟonal unit’ is the processing performance expressed in TOPS mulƟplied by 8. 
 
2. A ‘primiƟve computaƟonal unit’ is defined as containing zero or more modifiable 
weights, receiving one or more inputs, and producing one or more outputs. A computa-
Ɵonal unit is said to perform 2N-1 operaƟons whenever an output is updated based on N 
inputs, where each modifiable weight contained in the processing element counts as an 
input. Each input, weight, and output might be an analogue signal level or a scalar digital 
value represented using one or more bits. Such units include: 
 
- ArƟficial neurons 
- MulƟply accumulate (MAC) units 
- FloaƟng-Point Units (FPUs) 
- Analogue mulƟplier units 
- Processing units using memristors, spintronics, or magnonics  
- Processing units using photonics or non-linear opƟcs 
- Processing units using analogue or mulƟ-level non-volaƟle weights 
- Processing units using mulƟ-level or analogue memory 
- Suoriƫmet, jotka käyƩävät monitasoista muisƟa tai analogista muisƟa  
- MulƟ-value or mulƟ-level units 
- Spiking units 
 
3. OperaƟons relevant to the calculaƟon of TOPS include both scalar operaƟons and the 
scalar consƟtuents of composite operaƟons such as vector operaƟons, matrix operaƟons, 
and tensor operaƟons. Scalar operaƟons include integer operaƟons, floaƟng-point opera-
Ɵons (oŌen measured by FLOPS), fixed-point operaƟons, bit-manipulaƟon operaƟons 
and/or bitwise operaƟons. 
 
4. The rate of TOPS is the maximum value theoreƟcally possible when all processing units 
are operaƟng simultaneously. The rate of TOPS and aggregate bidirecƟonal transfer rate 
is assumed to be the highest value the manufacturer claims in a manual or brochure for 
the chip.  
 
5. The bit length of an operaƟon is equal to the highest bit length of any input or output 
of that operaƟon. AddiƟonally, if the processor unit is designed for operaƟons that 
achieve different bits × TOPS values, the highest bits × TOPS value shall be used. 
 
6. For processing units that provide processing of both sparse and dense matrices, the 
TOPS values are the values for processing of dense matrices (e.g., without sparsity). 
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3A903 Cryogenic cooling systems and components, as follows: 
 

a. Systems rated to provide a cooling power greater than or equal to 600 µW at or below 
a temperature of 0.1 K (-273.05°C) for a period of greater than 48 hours; 
b. Two-stage pulse tube cryocoolers rated to maintain a temperature below 4 K (-
269.15°C) and provide a cooling power greater than or equal to 1.5 W at or below a tem-
perature of 4.2 K (-268.95°C). 

 
3B TesƟng, inspecƟon and producƟon equipment  
 
3B901 Following manufacturing equipment for semiconductor components or semiconductor 
materials, and specially designed parts and components  therefor: 

a. Equipment designed for dry etching, having any of the following: 
 

1. Equipment designed or modified for isotropic dry etching, having a largest ‘sili-
con germanium-to-silicon (SiGe:Si) etch selecƟvity’ of greater than or equal to 
100:1; or  
2. Equipment designed or modified for anisotropic dry etching, having all of the 
following;  
 

a. Radio Frequency (RF) power source(s) with at least one pulsed RF out-
put; 
b. One or more fast gas switching valve(s) with switching Ɵme less than 
300 ms; and  
c. ElectrostaƟc chuck with 20 or more individually controllable variable 
temperature elements.  

 
Note 1: 3B901.a includes etching by ‘radicals’, ions, sequenƟal reacƟons or non-sequen-
Ɵal reacƟons. 
 
Note 2: 3B901.a.2 includes etching using RF pulse excited plasma, pulsed duty cycle ex-
cited plasma, pulsed voltage on electrodes modified plasma, cyclic injecƟon and purging 
of gases combined with a plasma, plasma atomic layer etching or plasma quasi-atomic 
layer etching. 

 
Technical Note 1: For the purposes of 3B901.a, ‘silicon germanium-to-silicon (SiGe:Si) etch 
selecƟvity’ is measured for a Ge concentraƟon of greater than or equal to 30% 
(Si0.70Ge0.30). 

 
Technical Note 2: For the purposes of 3B901.a, ‘radical’ is defined as an atom, molecule or 
ion that has an unpaired electron in an open electron shell configuraƟon. 

 
b.     ‘EUV’ masks and ‘EUV’ reƟcles designed for integrated circuits, other than those speci-

fied in 3B001.g. in Annex I to “the dual-use RegulaƟon”, and having a mask ‘substrate 
blank’ specified in 3B001.j. in Annex I to “the dual-use RegulaƟon”.  

 
Technical Note 1: ‘Extreme Ultraviolet’ (‘EUV’) refers to electromagneƟc spectrum wave-
lengths greater than 5 nm and less than 124 nm. 
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Technical Note 2: For the purposes of 3B901.b masks or reƟcles with a mounted pellicle are 
considered masks and reƟcles. 

 
3B902 Scanning Electron Microscope (SEM) equipment designed for imaging semiconductor de-
vices or integrated circuits, having all of the following: 
 

a. Stage placement accuracy less (beƩer) than 30 nm; 
b. Stage posiƟoning measurement performed using laser interferometry; 
c. PosiƟon calibraƟon within a Field-Of-View (FOV) based on laser interferometer length-
scale measurement; 
d. CollecƟon and storage of images having more than 2 x 108 pixels; 
e. FOV overlap of less than 5% in verƟcal and horizontal direcƟons, 
f. SƟtching overlap of FOV less than 50 nm; and 
g. AcceleraƟng voltage more than 21 kV. 

 
Note 1: 3B902 includes SEM equipment designed for chip design recovery. 
 
Note 2: 3B902 does not control SEM equipment designed to accept a Semiconductor Equipment 
and Materials InternaƟonal (SEMI) standard wafer carrier, such as a 200 mm or larger Front 
Opening Unified Pod (FOUP). 
 
3B903 Cryogenic wafer probing equipment having all of the following: 

1. Designed to test devices at temperatures less than or equal to 4.5 K (-268.65°C); and 
2. Designed to accommodate wafer diameters greater than or equal to 100 mm. 

 
3C Materials 
 
3C901. Epitaxial materials consisƟng of a ‘substrate’ having at least one epitaxially grown layer of 
any of the following: 
 

a. Silicon having an isotopic impurity less than 0.08% of silicon isotopes other than sili-
con-28 or silicon-30; or 
b. Germanium having an isotopic impurity less than 0.08% of germanium isotopes other 
than germanium-70, germanium-72, germanium-74, or germanium-76. 
 

 
3C902. Fluorides, hydrides, or chlorides of silicon or germanium, containing any of the following: 
 

a. Silicon having an isotopic impurity less than 0.08% of silicon isotopes other than sili-
con-28 or silicon-30; or 
b. Germanium having an isotopic impurity less than 0.08% of germanium isotopes other 
than germanium-70, germanium-72, germanium-74, or germanium-76. 

 
3C903. Silicon, silicon oxides, germanium or germanium oxides, containing any of the following: 
 

a. Silicon having an isotopic impurity less than 0.08% of silicon isotopes other than sili-
con-28 or silicon-30; or 
b. Germanium having an isotopic impurity less than 0.08% of germanium isotopes other 
than germanium-70, germanium-72, germanium-74, or germanium-76. 
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Note: 3C903 includes ‘substrates’, lumps, ingots, boules and preforms. 
 
 
3D SoŌware 
 
3D901 “SoŌware” designed to extract ”GDSII” or equivalent standard layout data and perform 
layer-to-layer alignment from SEM images, and generate mulƟ-layer ‘GDSII’ data or the circuit 
netlist.  
 
Note: ”GDSII” standard (“Graphic Design System II”) is a database file format for data exchange of 
integrated circuit or integrated circuit layout artwork. 
 
3D902” SoŌware” specially designed for the “use” of equipment specified in 3B901.a. 
 
3D903 ”SoŌware” specially designed for the “development” or “use” of equipment specified in 
3A901.b or 3B. 
 
3E Technology 
 
Technical Note: “Process Design Kit” (“PDK”) is a soŌware tool provided by a semiconductor man-
ufacturer to ensure that the required design pracƟces and rules are taken into account in order to 
successfully produce a specific integrated circuit design in a specific semiconductor process, in ac-
cordance with technological and manufacturing constraints (each semiconductor manufacturing 
process has its parƟcular “PDK”). 
 
3E901 ”Technology” according to the General Technology Note for the “development” and “pro-
ducƟon” of equipment and materials specified in 3A, 3B or 3C. 
 
Note: 3E901 does not control ‘Process Design Kits’ (‘PDK’) unless they include files that execute 
tasks or technology for equipment specified in 3A901. 
 
3E902 ”Technology” according to the General Technology Note for the “development” or “pro-
ducƟon” of integrated circuits or devices, using gate all-around field-effect transistors (GAAFET) 
structures. 
 
Note 1: 3E902 includes ‘process recipes’. 
 
Note 2: 3E902 does not control tool qualificaƟon or maintenance. 
 
Note 3: 3E902 does not control ‘Process Design Kits’ unless they include libraries that execute 
tasks or technology for equipment specified in 3A001 of Annex I of Dual-use RegulaƟon (EU) 
2021/821 or 3A901 of this annex. 
 
Technical Note: ‘Process recipes’ means a set of condiƟons and parameters for a parƟcular pro-
cess step. 
 
SecƟon 5 
Category 4: Computers 
 



 8(10) 
 

 
This is an unofficial document draŌed by Aalto University and it is made available for members of Aalto 
community for informaƟon purposes only. The naƟonal control list issued by the Finnish authoriƟes to 
which a link is provided at Aalto’s website is the only official document.   

4A Systems, equipment and components 
 
4A901 Quantum computers and related “electronic assemblies” and components therefor:  
 

a. Following quantum computers: 
 

1. Quantum computers supporƟng 34 or more, but fewer than 100, ‘fully con-
trolled’, ‘connected’ and ‘working’ ‘physical qubits’, and having a ‘C-NOT error’ of 
less than or equal to 10 -4; 
2. Quantum computers supporƟng 100 or more, but fewer than 200, ‘fully con-
trolled’, ‘ connected’ and ‘working’ ‘physical qubits’, and having a ‘C-NOT error’ of 
less than or equal to 10 -3; 
3. Quantum computers supporƟng 200 or more, but fewer than 350, ‘fully con-
trolled’, ‘connected’ and ‘working’ ‘physical qubits’, and having a ‘C-NOT error’ of 
less than or equal to 2 x 10 -3; 
4. Quantum computers supporƟng 350 or more, but fewer than 500, ‘fully con-
trolled’, ‘connected’ and ‘working’ ‘physical qubits’, and having a ‘C-NOT error’ of 
less than or equal to 3 x 10 -3; 
5. Quantum computers supporƟng 500 or more, but fewer than 700, ‘fully con-
trolled’, ‘connected’ and ‘working’ ‘physical qubits’, and having a ‘C-NOT error’ of 
less than or equal to 4 x 10 -3; 
6. Quantum computers supporƟng 700 or more, but fewer than 1,100, ‘fully con-
trolled’, ‘connected’ and ‘working’ ‘physical qubits’, and having a ‘C-NOT error’ of 
less than or equal to 5 x 10 -3; 
7. Quantum computers supporƟng 1,100 or more, but fewer than 2,000, ‘fully 
controlled’, ‘connected’ and ‘working’ ‘physical qubits’, and having a ‘C-NOT error’ 
of less than or equal to 6 x 10 -3; 
8. Quantum computers supporƟng 2,000 or more ‘fully controlled’, ‘connected’ 
and ‘working’ ‘physical qubits’; 
 

b. Qubit devices and qubit circuits, containing or supporƟng arrays of ‘physical qubits’, 
and specially designed for items specified in 4A901.a;  
c. Quantum control components and quantum measurement devices, specially designed 
for items specified in 4A901.a. 

 
Note 1: 4A901 includes circuit model (or gate-based) and one-way (or measurement-based) 
quantum computers. 4A901 does not control adiabaƟc (or annealing) quantum computers. 
 
Note 2: Items specified in 4A901 may not necessarily physically contain any qubits. For example, 
quantum computers based on photonic schemes do not permanently contain a physical item that 
can be idenƟfied as a qubit. Instead, the photonic qubits are generated while the computer is op-
eraƟng and then later discarded. 
 
Note 3: Items specified in 4A901.b are the following: semiconductor, superconducƟng, and pho-
tonic qubit chips and chip arrays; surface ion trap arrays; other qubit confinement technologies; 
and coherent interconnects between such items. 
 
Note 4: 4A901.c includes items designed for calibraƟng, iniƟalising, manipulaƟng or measuring 
the resident qubits of a quantum computer. 
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Technical Notes for the purposes of 4A901: 
 
1. A ‘physical qubit’ is a two-level quantum system used to represent the elementary unit of quan-
tum logic by means of manipulaƟons and measurements that are not error corrected. ‘Physical 
qubits’ are disƟnguished from logical qubits, in that logical qubits are error-corrected qubits com-
prised of many ‘physical qubits’. 
 
2. ’Fully  controlled’ means the ‘physical qubit’ can be calibrated, iniƟalised, gated, and read out, 
as necessary. 
 
3. ’Connected’ means that two-qubit gate operaƟons can be performed between any arbitrary 
pair of the available ‘working’ ‘physical qubits’. This does not necessarily entail all-to-all connec-
Ɵvity. 
 
4. ’Working’ means that the ‘physical qubit’ performs universal quantum computaƟonal work ac-
cording to the system specificaƟons for qubit operaƟonal fidelity.   
 
5. SupporƟng 34 or more ‘fully controlled’, ‘connected’, ‘working’ ‘physical qubits’ refers to the ca-
pability of a quantum computer to confine, control, measure and process the quantum infor-
maƟon embodied in 34 or more ‘physical qubits’. 
 
6. ’C-NOT error’ is the average physical gate error for the nearest-neighbour two-‘physical qubit’ 
Controlled-NOT (C-NOT) gates. 
 
4A902 Computers, “electronic assemblies” and components containing one or more integrated 
circuits specified in 3A901.c. 
 
Technical Note: In 4A902 computers include “digital computers”, hybrid computers, and analogue 
computers. 
 
4B Test, inspecƟon and producƟon equipment 
None. 
 
4C Materials 
None. 
 
4D SoŌware 
 
4D901. “SoŌware” specially designed or modified for the “development” or “producƟon” of 
equipment specified in 4A901.b or 4A901.c. 
 
4E Technology 
 
4E901. “Technology” according to the General Technology Note for the “development” or “pro-
ducƟon” of equipment specified in 4A901.b, 4A901.c or 4D901. 
 
4E902 “Technology” according to the General Technology Note for the “development”, “produc-
Ɵon” or “use” of equipment or “soŌware” specified in 4A902. 
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SecƟon 6 
Category 5: TelecommunicaƟons and ”informaƟon security” 
None. 
 
SecƟon 7 
Category 6: Sensors and lasers 
None. 
 
SecƟon 8 
Category 7: NavigaƟon and avionics 
None. 
 
SecƟon 9 
Category 8: Marine 
None. 
 
SecƟon 10 
Category 9: Aerospace and propulsion 
None. 

 


