THE SCHEDULE OF THE STRATEGIC GOODS (CONTROL) ORDER 2009
PART Il
DUAL-USE GOODS THE EXPORT, TRANSHIPMENT OR BRINGINIS
TRANSIT OF WHICH, AND TECHNOLOGY THE EXPORT OR
TRANSMISSION OF WHICH, REQUIRE A PERMIT

Division 2 — List of Dual-Use Goods

Product

Code Item Description

CATEGORY 6 — SENSORS AND LASERS

6A Systems, Equipment and Components

DL6A001 | Acoustic systems, equipment and componast&llows:

a. Marine acoustic systems, equipment and spedadi@bigned componen
therefor, as follows:

(S

1. Active (transmitting or transmitting-and-receig) systems, equipme
and specially designed components therefor, agvisli

Note
Category Code 6A001.a.1. does not include equipasefdllows:

a. Depth sounders operating vertically below thepapatus, nof
including a scanning function exceeding +20°, andhited to
measuring the depth of water, the distance of suipedeor buried
objects or fish finding;

b. Acoustic beacons, as follows:
1. Acoustic emergency beacons;

2. Pingers specially designed for relocating orurging to an
underwater position.

a. Wide-swath bathymetric survey systems desigrad sea bed
topographic mapping and having all of the following

1. Designed to take measurements at an angle erge2d°® from
the vertical,

2. Designed to measure depths exceeding 600 m biblevwater
surface;_ and

3. Designed to provide any of the following:

a. Incorporation of multiple beams any of whichess than 1.9°
or

b. Data accuracies of better than 0.3% of watethdapross the
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swath averaged over the individual measurementsirwthe
swath;

b. Object detection or location systems havinga@irtye following:

1. A transmitting frequency below 10 kHz;

2. Sound pressure level exceeding 224 dB (referéndea at 1 m
for equipment with an operating frequency in thad&om 10
kHz to 24 kHz inclusive;

3. Sound pressure level exceeding 235 dB (referéndea at 1 m
for equipment with an operating frequency in thadaéetween
24 kHz and 30 kHz;

4. Forming beams of less than 1° on any axis andnhaan
operating frequency of less than 100 kHz;

5. Designed to operate with an unambiguous displagge
exceeding 5,120 m; or

6. Designed to withstand pressure during normatatjps at depths

exceeding 1,000 m and having transducers with anyhe
following:

a. Dynamic compensation for pressure; or

b. Incorporating other than lead zirconate titanat® the
transduction element;

Acoustic  projectors, including transducers, mpooating

piezoelectric, magnetostrictive, electrostrictivectrodynamic or

hydraulic elements operating individually or in aes@ned
combination and having any of the following:

Note 1

Whether acoustic projectors, including transducerspecially

designed for other equipment is included in Catggdode 6A001.c.

is determined by whether the other equipment itudexl in that
Category Code.

Note 2

Category Code 6A00l.a.1.c. does not include elemirgource
which direct the sound vertically only, or mechahite.g., air gun
or vapour-shock gun) or chemical (e.g., explossm)rces.

1. An instantaneous radiated ‘acoustic power dgnsxceeding
0.01 mW/mni/Hz for devices operating at frequencies below
kHz;

2. A continuously radiated ‘acoustic power densityteeding 0.001

mW/mnf/Hz for devices operating at frequencies below ;K

or
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Technical Note

‘Acoustic power density’ is obtained by dividing thutput acoustic
power by the product of the area of the radiatingface and the
frequency of operation.

3. Side-lobe suppression exceeding 22 dB;

=

d. Acoustic systems, equipment and specially desigrtomponents fg
determining the position of surface vessels or omdter vehicles
designed to operate at a range exceeding 1,00Qthmawiositioning
accuracy of less than 10 m rms (root mean squdrehwneasured at
a range of 1,000 m;

Note
Category Code 6A001.a.1.d. includes:

a. Equipment using coherent *“signal processinggtween two of
more beacons and the hydrophone unit carried by siinéace
vessel or underwater vehicle;

b. Equipment capable of automatically correctingeegg-of-sound
propagation errors for calculation of a point.

2. Passive (receiving, whether or not related immab application tg
separate active equipment) systems, equipment @eaatly designed
components therefor, as follows:

a. Hydrophones having any of the following charastes:
Note

Whether hydrophones specially designed for othearipagent is
included in Category Code 6A001.a.2.a is determibgdwvhether
the other equipment is included in that Categorg€o

1. Incorporating continuous flexible sensing eletagn

2. Incorporating flexible assemblies of discretessgg elements
with either a diameter or length less than 20 mrd waith a
separation between elements of less than 20 mm;

\°44

3. Having any of the following sensing elements:
a. Optical fibres;

b. ‘Piezoelectric polymer films’ other than polyylidenefluoride
(PVDF) and its co-polymers {P(VDF-TrFE) and P(VDF-
TFE)}; or

c. ‘Flexible piezoelectric composites’;

4. A ‘hydrophone sensitivity’ better than -180 dBaay depth with
no acceleration compensation;
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Item Description

5. Designed to operate at depths exceeding 35 m awteleration

compensation;_or

6. Designed for operation at depths exceeding 1n®00
Technical Notes
1. ‘Piezoelectric polymer film’ sensing elementagist of polarised

. ‘Flexible piezoelectric composite’ sensing eletaeconsist of

. ‘Hydrophone sensitivity’ is defined as twentyds the logarithm

polymer film that is stretched over and attached tsupporting
frame or spool (mandrel).

piezoelectric ceramic particles or fibres combinedth an
electrically insulating, acoustically transparentldber, polymer
or epoxy compound, where the compound is an intgma of
the sensing elements.

to the base 10 of the ratio of rms output voltageatl V rms
reference, when the hydrophone sensor, withouteaapmplifier,
is placed in a plane wave acoustic field with ars ppnessure of 1
uPa. For example, a hydrophone of —160 Db (referehdaé per
1Pa) would yield an output voltage of ¥ in such a field, whil¢
one of —180 dB sensitivity would yield only*d output. Thus, -
160 dB is better than —180 dB.

\174

b. Towed acoustic hydrophone arrays having angi@fallowing:
1.

N oA ow

. Designed or ‘able to be modified’ to operatelepths exceeding

. Heading sensors specified in Category Code 64&024.;
. Longitudinally reinforced array hoses;
. An assembled array of less than 40 mm in diamete

Hydrophone group spacing of less than 12.5 nable to be
modified’ to have hydrophone group spacing of khss 12.5 m;

35 m;
Technical Note

‘Able to be modified’ in Category Codes 6A001.aR2.land 2.
means having provisions to allow a change of thangior
interconnections to alter hydrophone group spa@ngperating
depth limits. These provisions are: spare wiringeading 10%
of the number of wires, hydrophone group spacingisichent
blocks or internal depth limiting devices that adjustable or
that control more than one hydrophone group.

Hydrophone characteristics specified in Catego@pde
6A00l1.a.2.a,;

Processing equipment, specially designed foretbwacoustig
hydrophone arrays, having “user accessible prograhility” and
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time or frequency domain processing and correlatiogluding
spectral analysis, digital filtering and beamforgiimising Fast
Fourier or other transforms or processes;

d. Heading sensors having all of the following:
1. An accuracy of better than £0.5°; and

2. Designed to operate at depths exceeding 35 rhawving an
adjustable or removable depth sensing device ierd operate
at depths exceeding 35 m;

e. Bottom or bay cable systems having any of tHeviing:

1. Incorporating hydrophones specified in CategoGode
6A001.a.2.a.; or

2. Incorporating multiplexed hydrophone group signaodules
having all of the following characteristics:

a. Designed to operate at depths exceeding 35 hawing an
adjustable or removable depth sensing device irerotd
operate at depths exceeding 35 m; and

b. Capable of being operationally interchanged withved
acoustic hydrophone array modules;

f. Processing equipment, specially designed fotobotor bay cable
systems, having “user accessible programmabiligfid time or
frequency domain processing and correlation, inoydspectral
analysis, digital filtering and beamforming using@sE Fourier of
other transforms or processes;

b. Correlation-velocity and Doppler-velocity sorag equipment, designed

to measure the horizontal speed of the equipmeriecaelative to the se
bed, as follows:

D

1. Correlation-velocity sonar log equipment havary of the following
characteristics:

a. Designed to operate at distances between thiercand the sea bed
exceeding 500 m; or

b. Having speed accuracy better than 1% of speed;

2. Doppler-velocity sonar log equipment having spaecuracy better than
1% of speed.

Note 1

Category Code 6A001.b. does not include depth smrsrioited to any of
the following:
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a. Measuring the depth of water;
b. Measuring the distance of submerged or burigdatb; or
c. Fish finding.

Note 2

Category Code 6A001.b. does not include equipmestially designed
for installation on surface vessels.

DL6A002

Optical sensors or equipment and components theaefdollows:
N.B.
See also Category Code 6A102.

a. Optical detectors, as follows:

1. “Space-qualified” solid-state detectors, adws:

a. “Space-qualified” solid-state detectors, hayall of the following:

1. A peak response in the wavelength range excgddimm but not
exceeding 300 nm; and

2. A response of less than 0.1% relative to thek peaponse at
wavelength exceeding 400 nm;

j8Y)

b. “Space-qualified” solid-state detectors, hayiall of the following:

1. A peak response in the wavelength range excgeéti nm but
not exceeding 1,200 nm; and

2. A response “time constant” of 95 ns or less;

c. “Space-qualified” solid-state detectors havimgeak response in the
wavelength range exceeding 1,200 nm but not exeged),000 nm;

2. Image intensifier tubes and specially designedponents therefor, as
follows:

Note

Category Code 6A002.a.2. does not include non-intpgi
photomultiplier tubes having an electron sensingickin the vacuum
space limited solely to any of the following:

a. A single metal anode; or

b. Metal anodes with a centre to centre spacingatgethan 500
um.

Technical Note

‘Charge multiplication’ is a form of electronic irga amplification and
is defined as the generation of charge carrieraagsult of an impac

—F
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lonisation gain process. ‘Charge multiplication’re®rs may take th
form of an image intensifier tube, solid state diieor “focal plane
array”.

a. Image intensifier tubes having all of the follog:

1. A peak response in the wavelength range excgeti nm but
not exceeding 1,050 nm;

2. Electron image amplification using any of thédwing:

a. A microchannel plate with a hole pitch (centreséntre
spacing) of 12um or less; or

b. An electron sensing device with a non-binneceppitch of
500 um or less, specially designed or modified to achiev
‘charge multiplication’ other than by a microchahplate; and

3. Any of the following photocathodes:

a. S-20, S-25 or multialkali photocathodes with usmihous
sensitivity exceeding 350A/Im;

b. GaAs or GalnAs photocathodes; or
c. Other “llI-V compound” semiconductor photocaiifes;
Note

Category Code 6A002.a.2.a.3.c. does not includepoomd
semiconductor photocathodes with a maximum radiant
sensitivity of 10 mA/W or less.

b. Image intensifier tubes having all of the follog:

1. A peak response in the wavelength range excgdddb0 nm buf
not exceeding 1,800 nm;

2. Electron image amplification using any of thédwing:

a. A microchannel plate with a hole pitch (centreséntre
spacing) of 12um or less; or

b. An electron sensing device with a non-binneceppitch of
500 um or less, specially designed or modified to achiev
‘charge multiplication’ other than by a microchahplate; and

3. “llI-V compound” semiconductor (e.g., GaAs oBGalnAs)
photocathodes and transferred electron photocashode
Note

Category Code 6A002.a.2.b.3. does not include caonmgp
semiconductor photocathodes with a maximum radiansitivity
of 15 mA/W or less.

c. Specially designed components, as follows:
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1. Microchannel plates having a hole pitch (cettreentre spacing
of 12um or less;

2. An electron sensing device with a non-binnecelppitch of 500
um or less, specially designed or modified to adchiaharge
multiplication’ other than by a microchannel plate;

3. “lll-V compound” semiconductor (e.g., GaAs oGalnAs)
photocathodes and transferred electron photocashode
Note

Category Code 6A002.a.2.c.3. does not include camg
semiconductor photocathodes designed to achieveaxdnmm
radiant sensitivity of any of the following:

a. 10 mA/W or less at the peak response in the lemyth range
exceeding 400 nm but not exceeding 1,050_nm; or

b. 15 mA/W or less at the peak response in the leayih range
exceeding 1,050 nm but not exceeding 1,800 nm.

3. Non-“space-qualified” “focal plane arrays’gs follows:

N.B.

Silicon and other material based ‘microbolometerbnA“space-
gualified” “focal plane arrays” are only speciéd in Category Cod
6A002.a.3.f.

Technical Notes

Linear or two-dimensional multi-element detectorags are referred
to as “focal plane arrays”;

Note 1

Category Code 6A002.a.3. includes photoconductiveaya and
photovoltaic arrays.

Note 2
Category Code 6A002.a.3. does not include:

a. Multi-element (not to exceed 16 elements) endafes
photoconductive cells using either lead sulphidéead selenide.

b. Pyroelectric detectors using any of the follogvin
1. Triglycine sulphate and variants;
2. Lead-lanthanum-zirconium titanate and variants;
3. Lithium tantalate;
4. Polyvinylidene fluoride and variants; or

D
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5. Strontium barium niobate and variants.
c. “Focal plane arrays” specially designed or nibdd to achieve

‘charge multiplication’ and limited by design to vea maximum

radiant sensitivity of 10 mA/W or less for waveltisgexceeding 76
nm, having all of the following:

1. Incorporating a response limiting mechanism gesd not to be

removed or modified; and
2. Any of the following:

a. The response limiting mechanism is integral tacambined
with the detector element; or

b. The “focal plane array” is only operable witthe response

limiting mechanism in place.
Technical Note

A response limiting mechanism integral to the detreglement is designe
not to be removed or modified without renderingdi&ector inoperable.

Technical Note

‘Charge multiplication’ is a form of electronic irga amplification and is
defined as the generation of charge carriers aseault of an impact
lonisation gain process. ‘Charge multiplicationms®rs may take the form

of an image intensifier tube, solid state detectoffocal plane array”.

a. Non-“space-qualified” “focal plane arrays”’having all of the|
following:

1. Individual elements with a peak response withiem wavelength
range exceeding 900 nm but not exceeding 1,05CGanoh;

2. Any of the following:
a. A response “time constant” of less than 0.5ars

b. Specially designed or modified to achieve ‘clea
multiplication’” and having a maximum radiant sengy
exceeding 10 mA/W;

(=)

d

b. Non-“space-qualified
following:

focal plane arrays”having all of the

1. Individual elements with a peak response inviheelength rangg
exceeding 1,050 nm but not exceeding 1,200 nm; and

2. Any of the following:
a. A response “time constant” of 95 ns or less; o

b. Specially designed or modified to achieve ‘clea
multiplication’ and having a maximum radiant sengy

U
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exceeding 10 mA/W;

c. Non-“space-qualified” non-linear (2-dimensidha“‘focal plane
arrays”, having individual elements with a pealspense in the

wavelength range exceeding 1,200 nm but not exeged),000 nm;
N.B.

Silicon and other material based ‘microbolometeidnA‘space-
gualified” *“focal plane arrays” are only speciid in Category
Code 6A002.a.3.1.

. Non-“space-qualified” linear (1-dimensionaffdcal plane arrays”,

having all of the following:

1. Individual elements with a peak response inviheelength rangg
exceeding 1,200 nm but not exceeding 3,000 nm; and

2. Any of the following:

a. A ratio of ‘scan direction’ dimension of the @etor elemen
to the ‘cross-scan direction’ dimension of the d&te
element of less than 3.8; or

b. Signal Processing In The Element (SPRITE);
Note

Category Code 6A002.a.3.d. does not include “fop#ne
arrays” (not to exceed 32 elements) having deteelements
limited solely to germanium material.

Technical Note

For the purposes of Category Code 6A002.a.3.dgssiscan
direction’ is defined as the axis parallel to theaear array of
detector elements and the ‘scan direction’ is defims the axis
perpendicular to the linear array of detector elertse

Non-“space-qualified” linear (one-dimensional)focal plane

arrays”, having individual elements with a pealspense in the

wavelength range exceeding 3,000 nm but not exeged),000 nm;

f. Non-“space-qualified” non-linear (2-dimensidhanfrared “focal

plane arrays” based on ‘microbolometer’ materneying individual
elements with an unfiltered response in the waygglenange equa
to or exceeding 8,000 nm but not exceeding 14,600 n

Technical Note

For the purposes of Category Code 6A002.a.3.f.rohiclometer’ is
defined as a thermal imaging detector that, as asulte of a
temperature change in the detector caused by thsorabon of

A\1%4

[

U7

infrared radiation, is used to generate any usaimal.
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g. Non-“space-qualified” “focal plane arrays” dving all of the
following:

1. Individual detector elements with a peak respoms the
wavelength range exceeding 400 nm but not exce&flagim;

2. Specially designed or modified to achieve ‘cleangultiplication’
and having a maximum radiant sensitivity exceediGgmA/W
for wavelengths exceeding 760 nm; and

3. Greater than 32 elements;

b. “Monospectral imaging sensors” and “multisped imaging sensors’
designed for remote sensing applications and haamygof the following:

1. An Instantaneous-Field-Of-View (IFOV) of lessath 200 urad
(microradians); or

2. Specified for operation in the wavelength raegeeeding 400 nm byt
not exceeding 30,000 nm and having all the follawin

a. Providing output imaging data in digital formaid
b. Any of the following:
1. “Space-qualified”;_or

2. Designed for airborne operation, using othernthglicon
detectors, and having an IFOV of less than 2.5 mrad
(milliradians).

c. ‘Direct view’ imaging equipment incorporatingyaof the following:

1. Image intensifier tubes specified in Categoryd€®A002.a.2.a. qr
6A002.a.2.b.;

2. “Focal plane arrays” specified in Category @odbA002.a.3 o
6A002.e.; or

3. Solid state detectors specified in Category Gaalg02.a.1.;
Technical Note

‘Direct view’ refers to imaging equipment that peess a visual image t
a human observer without converting the image aricelectronic signa
for television display, and that cannot record otors the image
photographically, electronically or by any other ams.

[®)

Note

Category Code 6A002.c. does not include equipmentobows, when
incorporating other than GaAs or GalnAs photocatbsid

a. Industrial or civilian intrusion alarm, traffior industrial movement
control or counting systems;

b. Medical equipment;

11
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c. Industrial equipment used for inspection, satior analysis of the
properties of materials;

d. Flame detectors for industrial furnaces;
e. Equipment specially designed for laboratory use.

d. Special support components for optical sens@$pllows:

1. “Space-qualified” cryocoolers;

2. Non-“space-qualified” cryocoolers, having a atimg source
temperature below 218 K (-55°C), as follows:

a. Closed cycle type with a specified Mean-TimeFedure (MTTF),
or Mean-Time-Between-Failures (MTBF), exceedindR,&ours;

b. Joule-Thomson (JT) self-regulating minicooleravihg bore
(outside) diameters of less than 8 mm;

3. Optical sensing fibres specially fabricated aititompositionally o
structurally, or modified by coating, to be acocally, thermally,
inertially, electromagnetically or nuclear radiatisensitive;

e. “Space qualified” “focal plane arrays” hawmore than 2,048 elemernts
per array and having a peak response in the waytbleange exceeding
300 nm but not exceeding 900 nm.

DL6A003

Cameras, systems or equipment, and component$ahexe follows:
N.B.

See also Category Code 6A203.

N.B.

For cameras specially designed or modified for umdeater use, see
Category Codes 8A002.d. and 8A0Q2.e

a. Instrumentation cameras and specially desigoegoonents therefor, as
follows:

Note

Instrumentation cameras, specified in Category Go@®A003.a.3. t¢
6A003.a.5., with modular structures should be eat@d by their
maximum capability, using plug-ins available acaogdto the camera
manufacturer’s specifications.

1. High-speed cinema recording cameras using émyférmat from 8 mm|
to 16 mm inclusive, in which the film is continudyisadvanced
throughout the recording period, and that are dapabrecording al
framing rates exceeding 13,150 frames/s;

12
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Note

Category Code 6A003.a.1. does not include cineroarding cameras
designed for civil purposes.

. Mechanical high-speed cameras, in which the filoes not move

capable of recording at rates exceeding 1,000,08@ds/s for the ful

framing height of 35 mm film, or at proportionatetygher rates for
lesser frame heights, or at proportionately loveges for greater frame

heights;

exceeding 10 mmbé;

Mechanical or electronic streak cameras havingting speeds

. Electronic framing cameras having a speed exeged, 000,000

frames/s;

. Electronic cameras, having all of the following:

a. An electronic shutter speed (gating capabilify)ess than lus per
full frame; and

b. A read out time allowing a framing rate of ménran 125 full frames

per second;

. Plug-ins, having all of the following characgtigs:

a. Specially designed for instrumentation cameragtwhave modulay

structures and which are specified in Category GaA@03.a.; and

b. Enabling these cameras to meet the charaatsrispecified in
Category Code 6A003.a.3., 6A003.a.4., or 6A003.aécording to
the manufacturer’s specifications;

b. Imaging cameras, as follows:
Note

Category Code 6A003.b. does not include televisibrvideo cameras
specially designed for television broadcasting.

1. Video cameras incorporating solid state sens@andng a peak respons

in the wavelength range exceeding 10 nm, but noéeding 30,000 nn
and having all of the following:

a. Having any of the following:

1. More than 4 x 10“active pixels” per solid state array fa
monochrome (black and white) cameras;

2. More than 4 x 10“active pixels” per solid state array for coloyr

cameras incorporating three solid state arrays; or

3. More than 12 x f0“active pixels” for solid state array coloy

13
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cameras incorporating one solid state array; and
b. Having any of the following:
1. Optical mirrors specified in Category Code 6AG04

2. Optical control equipment specified in CategGyde 6A004.d.
or

3. The capability for annotating internally genetht‘camera
tracking data’;

Technical Note

1. For the purpose of this entry, digital video @as should be
evaluated by the maximum number of “active pixelsed for
capturing moving images.

2. For the purpose of this entry, ‘camera trackiggta’ is the
information necessary to define camera line of tsagfentation with
respect to the earth. This includes: 1) the horiabrangle the
camera line of sight makes with respect to theresrnagnetic field
direction and; 2) the vertical angle between theneaa line of sight
and the earth’s horizon.

. Scanning cameras and scanning camera systewisg hal of the

following:

a. A peak response in the wavelength range exagddimm, but not
exceeding 30,000 nm;

b. Linear detector arrays with more than 8,192 el@sper array; and
c. Mechanical scanning in one direction;

. Imaging cameras incorporating image intensifives specified in

Category Code 6A002.a.2.a. or 6A002.a.2.b.;

4. ‘Imaging cameras’ incorporating “focal planeays” having any of the

following:

a. Incorporating “focal plane arrays” specified iCategory Code
6A002.a.3.a. to 6A002.a.3.e.;

b. Incorporating “focal plane arrays” specifiesh iCategory Codg¢
6A002.a.3.f.;

c. Incorporating “focal plane arrays” specifieah iCategory Codé
6A002.a.3.9.; or

d. Incorporating “focal plane arrays” specifiesh iCategory Codé
6A002.e;

Note 1
‘Imaging cameras’ specified in Category Code 6ABGB. include

[

A} %4

A) %4

A} %4
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“focal place arrays” combined with sufficient ignal processing”
electronics, beyond the read out integrated circtit enable as a
minimum the output of an analogue or digital sigoaice power is
supplied.

Note 2

Category Code 6A003.b.4.a does not include imagoagneras
incorporating linear “focal plane arrays” with 1Zlements or fewer,
not employing time-delay-and-integration within tledement ang
designed for any of the following:

a. Industrial or civilian intrusion alarm, traffior industrial movement
control or counting systems;

b. Industrial equipment used for inspection or nanimg of heat flows
in buildings, equipment or industrial processes;

c. Industrial equipment used for inspection, sartor analysis of the
properties of materials;

o

. Equipment specially designed for laboratory use;

®

Medical equipment.
Note 3

Category Code 6A003.b.4.b. does not include imagargeras having
any of the following:

a. A maximum frame rate equal to or less than 9 Hz;
b. Having all of the following:

1. Having a minimum horizontal or vertical ‘Instameous-Field-of+
View (IFOV)’ of at least 10 mrad/pixel (milliradighpixel);

2. Incorporating a fixed focal-length lens thatnist designed to b
removed,;

(1%}

3. Not incorporating a ‘direct view’ display; and
4. Having any of the following:

a. No facility to obtain a viewable image of theedted field-of-
view, or

b. The camera is designed for a single kind of isppbn and
designed not to be user modified; or

c. The camera is specially designed for installatiato a civilian
passenger land vehicle of less than 3 tonnes (gvebscle
weight) and having all of the following:

1. Is only operable when installed in any of théofeing:

a. The civilian passenger land vehicle for whichwias
intended;_or

15
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b. A specially designed, authorised maintenance
facility; and

2. Incorporates an active mechanism that forceschmera
not to function when it is removed from the vehide
which it was intended.

Technical Notes

1. ‘Instantaneous-Field-of-View (IFOV)' specifiad Category
Code 6A003.b.4. Note 3.b. is the lesser figure haf
‘Horizontal IFOV’ or the ‘Vertical IFOV’.

‘Horizontal IFOV’ = horizontal Field of View
(FOV)/number of horizontal detector elements

‘Vertical IFOV’ = vertical Field of View (FOV)/nundy of
vertical detector elements

2. ‘Direct view’ in Category Code 6A003.b.4. Notb.3efers
to an imaging camera operating in the infrared dpan
that presents a visual image to a human observiergus
near-to-eye micro display incorporating any liglgesirity
mechanism.

Note 4

Category Code 6A003.b.4.c. does not include ‘inggoameras’
having any of the following:

a. Having all of the following:

1. Where the camera is specially designed for ilatan as an
integrated component into indoor and wall-plug-cated
systems or equipment, limited by design for a eirighd of
application, as follows:

a. Industrial process monitoring, quality contrat analysis of
the properties of materials;

b. Laboratory equipment specially designed for rsitfie
research;

c. Medical equipment;
d. Financial fraud detection equipment;
2. Is only operable when installed in any of tH&feing:
a. The system(s) or equipment for which it washioheel;_or
b. A specially designed, authorised maintenanc#itigand

3. Incorporates an active mechanism that forcesctimera not ta
function when it is removed from the system(s)quigment for
which it was intended;

b. Where the camera is specially designed for llagtan into a civilian
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passenger land vehicle of less than three tonnessggvehicle
weight), or passenger and vehicle ferries havintersgth overall
(LOA) 65 m or greater, and having all of the follog:

1. Is only operable when installed in any of théofeing:

a. The civilian passenger land vehicle or passeraget vehicle
ferry for which it was intended; or

b. A specially designed, authorised maintenandefaedity; and

2. Incorporates an active mechanism that forcesctimera not ta
function when it is removed from the vehicle foricwhit was
intended;

c. Limited by design to have a maximum radiantisigitg of 10 mA/W|
or less for wavelengths exceeding 760 nm, havirgotlthe
following:

1. Incorporating a response limiting mechanism gesd not to be
removed or modified; and

2. Incorporates an active mechanism that forcesctimera not tQ
function when the response limiting mechanismnsone=d; or

d. Having all of the following:
1. Not incorporating a ‘direct view’ or electronimage display;

2. Has no facility to output a viewable image & ttetected field af
view;

3. The “focal plane array” is only operable whenstalled in the
camera for which it was intended; and

4. The “focal plane array” incorporates an activeechanism that
forces it to be permanently inoperable when remdvenh the
camera for which it was intended.

5. Imaging cameras incorporating solid-state detsctspecified by
Category Code 6A002.a.1.

DL6A004

Optical equipment and components, as follows:

a. Optical mirrors (reflectors), as follows:
N.B.

For optical mirrors specially designed for lithogpy equipment, se
Category Code 3B001

D

1. “Deformable mirrors” having either continuousr multi-element
surfaces, and specially designed components therepable of
dynamically repositioning portions of the surfadete mirror at rates
exceeding 100 Hz;

17
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2. Lightweight monolithic mirrors having an averageuivalent density”
of less than 30 kg/frand a total mass exceeding 10 kg;

3. Lightweight “composite” or foam mirror struates having an averag

“equivalent density” of less than 30 kgfmand a total mass exceeding

2 kg;

4. Beam steering mirrors more than 100 mm in diamat length of major

axis, which maintain a flatness o2 or better X is equal to 633 nm
having a control bandwidth exceeding 100 Hz;

b. Optical components made from zinc selenide (¥n@ezinc sulphide
(ZnS) with transmission in the wavelength rangeeexiing 3,000 nm bu
not exceeding 25,000 nm and having any of the\iotig:

1. Exceeding 100 ctin volume; or

2. Exceeding 80 mm in diameter or length of maxis and 20 mm in
thickness (depth);

c. “Space-qualified” components for optical sysig as follows:

1. Lightweighted to less than 20% “equivalent dgrfiscompared with a
solid blank of the same aperture and thickness;

2. Raw substrates, processed substrates havingcsucbatings (single
layer or multi-layer, metallic or dielectric, corating, semiconducting
or insulating) or having protective films;

e

3. Segments or assemblies of mirrors designed tasbembled in spag
into an optical system with a collecting apertugeiealent to or large
than a single optic 1 m in diameter;

e

4. Manufactured from “composite” materials haviray coefficient of
linear thermal expansion equal to or less thanl&%in any coordinate
direction;

d. Optical control equipment, as follows:

1. Specially designed to maintain the surface &goir orientation of the
“space-qualified” components specified in Categ@ode 6A004.c.1
or 6A004.c.3,;

\1%4

2. Having steering, tracking, stabilisation or msor alignment
bandwidths equal to or more than 100 Hz and anracgwf 10urad
(microradians) or less;

3. Gimbals having all of the following:
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a. A maximum slew exceeding 5°;

b. A bandwidth of 100 Hz or more;

c. Angular pointing errors of 2Q@ad (microradians) or less; and
d. Having any of the following:

1. Exceeding 0.15 m but not exceeding 1 m in diam@t major axis
length and capable of angular accelerations exogedi rad
(radians)/§ or

2. Exceeding 1 m in diameter or major axis lengid aapable of
angular accelerations exceeding 0.5 rad (radidns)/s

4.

Specially designed to maintain the alignmenpludsed array or phased
segment mirror systems consisting of mirrors witbegment diamete
or major axis length of 1 m or more;

=

e. ‘Aspheric optical elements’ having all of théldaving:
1.
2.

3.

Largest dimension of the optical-aperture isaggethan 400 mm;

Surface roughness is less than 1 nm (rms) fapbag lengths equal t
or greater than 1 mm; and

O

Coefficient of linear thermal expansion’s abselmagnitude is less
than 3 x 10/K at 25°C.

Technical Notes

1. An ‘aspheric optical element’ is any elementduge an optical
system whose imaging surface or surfaces are degigm depart
from the shape of an ideal sphere.

2. It is not necessary to evaluate the surface nmegs of the optica
element against the criteria in Category Code 6A8®4, unless th
optical element was designed or manufactured whth intent to
meet, or exceed the control parameter.

11°)

Note

Category Code 6A004.e. does not include ‘asphepitccal elements
having any of the following:

a. Largest optical-aperture dimension less than and a focal length
to aperture ratio equal to or greater than 4.5:1;

b. Largest optical-aperture dimension equal to cgager than 1 m and
a focal length to aperture ratio equal to or greatiean 7:1;

c. Designed as Fresnel, flyeye, stripe, prism dfralitive optical
elements;

d. Fabricated from borosilicate glass having a d¢o&nt of linear
thermal expansion greater than 2.5 xR at 25°C; or
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Item Description

Code
e. An x-ray optical element having inner mirror e@pities (e.g., tube;
type mirrors).
N.B.
For ‘aspheric optical elements’ specially designddr lithography
equipment, see Category Code 3B001
DL6A005 | “Lasers”, other than those specified in Catego@pde 0B001.9.5. 0

=

0B001.h.6., components and optical equipment, l&sAfs:
N.B.

See also Category Code 6A205.

Note 1

Pulsed “lasers” include those that run in a canibus wave (CW) mode with
pulses superimposed.

Note 2

Excimer, semiconductor, chemical, CO, £@nd non-repetitive pulsed
Nd:glass “lasers” are only specified in Catego@pde 6A005.d.

Note 3
Category Code 6A005 includes fibre “lasers”.
Note 4

The status of “lasers” incorporating frequencyra@rsion (i.e., wavelength
change) by means other than one “laser” pumpingpther “laser” is
determined by applying the parameters for both dkgput of the sourc
“laser” and the frequency-converted optical outpu

Note 5
Category Code 6A005 does not include “lasers’fafows:

1%}

a. Ruby with output energy below 20 J;
b. Nitrogen;
c. Krypton.

Technical Note

In Category Code 6A005 ‘Wall-plug efficiency’ isfided as the ratio of
“laser” output power (or “average output powe)’to total electrical input
power required to operate the “laser”, includingthe power
supply/conditioning and thermal conditioning/heatleanger.

a. Non-“tunable” continuous wave “(CW lasers)’having any of the
following:

1. Output wavelength less than 150 nm and outpwepexceeding 1 W;

2. Output wavelength of 150 nm or more but not egdagg 520 nm and
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. Output wavelength exceeding 520 nm but not ednge540 nm and

. Output wavelength exceeding 540 nm but not edknge800 nm and

. Output wavelength exceeding 800 nm but not eknge975 nm and

. Output wavelength exceeding 975 nm but not edingel,150 nm and

7. Output wavelength exceeding 1,150 nm but no¢eding 1,555 nm an

8. Output wavelength exceeding 1,555 nm and oyiputer exceeding 1

output power exceeding 30 W,
Note

Category Code 6A005.a.2. does not control Argaasérs” having an
output power equal or less than 50 W.

having any of the following:
1. Single transverse mode output and output powegesling 50 W; or
2. Multiple transverse mode output and output paexeeeding 150 W

output power exceeding 30 W;

any of the following:
a. Single transverse mode output and output poxeseeling 50 W;_or
b. Multiple transverse mode output and output pasxeeeding 80 W,

having any of the following:
a. Single transverse mode output and any of thewolig:

1. ‘Wall-plug efficiency’ exceeding 12% and outpydower
exceeding 100 W; or

2. Output power exceeding 150 W; or
b. Multiple transverse mode output and any of tilewing:

1. ‘Wall-plug efficiency’ exceeding 18% and outpydtower
exceeding 500 W; or

2. Output power exceeding 2 kW,
Note

Category Code 6A005.a.6.b. does not include maltiphnsverse
mode, industrial “lasers” with output power exckeg 2 kW and
not exceeding 6 kW with a total mass greater th@d@ kg. For the
purpose of this note, total mass includes all comepds required tg
operate the “laser”, e.g., “laser”, power supp| heat exchange
but excludes external optics for beam conditiorang/or delivery.

any of the following:
a. Single transverse mode and output power excg&@invV;_or
b. Multiple transverse mode and output power exioge80 W;_or

W.
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b. Non-“tunable” “pulsed lasers” having any dte following:
1. Output wavelength less than 150 nm and anyeofdlowing:

a. Output energy exceeding 50 mJ per pulse andak'pgower”
exceeding 1 W, or

b. “Average output power” exceeding 1 W,

2. Output wavelength of 150 nm or more but not edagg 520 nm and
having any of the following:

a. Output power exceeding 1.5 J per pulse and Kppawer”
exceeding 30 W; or

b. “Average output power” exceeding 30 W;
Note

Category Code 6A005.b.2.b. does not include Argasers” having
an “average output power” equal to or less thab @/.

3. Output wavelength exceeding 520 nm but not ekinge540 nm and
any of the following:

a. Single transverse mode output and any of thewoig:

1. Output energy exceeding 1.5 J per pulse andaKpgower”
exceeding 50 W; or

2. “Average output power” exceeding 50 W; or
b. Multiple transverse mode output and any of tilewing:

1. Output energy exceeding 1.5 J per pulse andaKpgower”
exceeding 150 W; or

2. “Average output power” exceeding 150 W;

4. Output wavelength exceeding 540 nm but not ekinge800 nm and
any of the following:

a. Output energy exceeding 1.5 J per pulse andaKppower”
exceeding 30 W, or

b. “Average output power” exceeding 30 W;

5. Output wavelength exceeding 800 nm but not ekoge975 nm and
any of the following:

a. “Pulse duration” not exceedingiks and any of the following:

1. Output energy exceeding 0.5 J per pulse andaKpgower”
exceeding 50 W;

2. Single transverse mode output and “average ubufower”
exceeding 20 W, or

3. Multiple transverse mode output and “averagépou power”
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exceeding 50 W; or
b. “Pulse duration” exceeding (s and any of the following:

1. Output energy exceeding 2 J per pulse and “ppaker”
exceeding 50 W,

2. Single transverse mode output and “average utufpwer”
exceeding 50 W; or

3. Multiple transverse mode output and “averagépou power”
exceeding 80 W,

6. Output wavelength exceeding 975 nm but not ekogel,150 nm and
any of the following:

a. “Pulse duration” of less than 1 ns and anyh#f following:
1. Output “peak power” exceeding 5 GW per pulse;
2. "Average output power” exceeding 10 W; or
3. Output energy exceeding 0.1 J per pulse;

b. “Pulse duration” exceeding 1 ns but not exaagdL us, and any of
the following:

1. Single transverse mode output and any of tHeviaig:
a. Peak power” exceeding 100 MW,

b. “Average output power” exceeding 20 W limitég design to
a maximum pulse repetition frequency less thangolakto 1
kHz;

c. ‘Wall-plug efficiency’ exceeding 12%, “averageutput
power” exceeding 100 W and capable of operating ptilse
repetition frequency greater than 1 kHz;

d. “Average output power” exceeding 150 W and able of
operating at a pulse repetition frequency gredian tL kHz; or

e. Output energy exceeding 2 J per pulse; or
2. Multiple transverse mode output and any of tiewing:
a. “Peak power” exceeding 400 MW,

b. ‘Wall-plug efficiency’ exceeding 18% and “avee output
power” exceeding 500 W,

c. “Average output power” exceeding 2 kW; or
d. Output energy exceeding 4 J per pulse; or
c. “Pulse duration” exceeding (1s and any of the following:
1. Single transverse mode output and any of tHeviaig:
a. “Peak power” exceeding 500 kW,
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b. ‘Wall-plug efficiency’ exceeding 12% and “avee output
power” exceeding 100 W; or

c. “Average output power” exceeding 150 W; or
2. Multiple transverse mode output and any of tiewing:
a. “Peak power” exceeding 1 MW;

b. ‘Wall-plug efficiency’ exceeding 18% and “avee output
power” exceeding 500 W; or

c. “Average output power” exceeding 2 kW;

7. Output wavelength exceeding 1,150 nm but no¢eding 1,555 nm and
any of the following:

a. “Pulse duration” not exceedingiks and any of the following:

1. Output energy exceeding 0.5 J per pulse andaKpgower”
exceeding 50 W;

2. Single transverse mode output and “average ubufower”
exceeding 20 W, or

3. Multiple transverse mode output and “averagépou power”
exceeding 50 W; or

b. “Pulse duration” exceeding (s and any of the following:

1. Output energy exceeding 2 J per pulse and “ppaker”
exceeding 50 W,

2. Single transverse mode output and “average ubufpwer”
exceeding 50 W; or

3. Multiple transverse mode output and “averagépou power”
exceeding 80 W; or

8. Output wavelength exceeding 1,555 nm and aniyeofollowing:

a. Output energy exceeding 100 mJ per pulse anebBKppower”
exceeding 1 W; or

b. “Average output power” exceeding 1 W;

c. “Tunable” “lasers” having any of the followig:
Note

Category Code 6A005.c.1. includes titanium-sappfiigdl,Os), thulium-
YAG (Tm:YAG), thulium-YSGG (Tm:YSGG), alexandr@eBeALO,)
and colour centre “lasers”, dye “lasers”, andduid “lasers”.

1. Output wavelength less than 600 nm and haviggéthe following:

a. Output energy exceeding 50 mJ per pulse andak'pgower”
exceeding 1 W, or
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b. Average or CW output power exceeding 1 W;

2. Output wavelength of 600 nm or more but not edagy 1,400 nm and
having any of the following:

a. Output energy exceeding 1 J per pulse and “jpeaker” exceeding
20 W; or

b. Average or CW output power exceeding 20 W; or

3. Output wavelength exceeding 1,400 nm and hawang of the
following:

a. Output energy exceeding 50 mJ per pulse andak'pgower”
exceeding 1 W, or

b. Average or CW output power exceeding 1 W;

d. Other “lasers”, not specified in Category Cof8005.a., 6A005.b. or
6A005.c. as follows:

1. Semiconductor “lasers”, as follows:
Note 1

Category Code 6A005.d.1. includes semiconduct@seéis” having
optical output connectors (e.g., fibre optic pidgai

Note 2

The status of semiconductor “lasers” speciallysdmed for other
equipment is determined by the status of the afeipment.

a. Individual single-transverse mode semiconduttasers” having
any of the following:

1. Wavelength equal or less than 1,510 nm and geeca CW
output power, exceeding 1.5 W; or

2. Wavelength greater than 1,510 nm, and averagéVéroutput
power exceeding 500 mW;

b. Individual, multiple-transverse mode semiconduétasers” having
any of the following:

1. Wavelength of less than 1,400 nm and averag€Wr output
power, exceeding 10 W;

2. Wavelength equal to or greater than 1,400 nmlesslthan 1,900
nm and average or CW output power, exceeding 2.6\,

3. Wavelength equal to or greater than 1,900 nmaaredage or CW
output power exceeding 1 W;

c. Individual semiconductor “laser” arrays, haginany of the
following:
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1. Wavelength of less than 1,400 nm and averagEWr output
power, exceeding 80 W;

2. Wavelength of equal to or greater than 1,400ama less than

1,900 nm and average or CW output power, exceetbngy; or

3. Wavelength equal to or greater than 1,900 nmaaredage or CW
output power, exceeding 10W;

d. ‘Array stacks’ of semiconductor “lasers” coiriang at least one

‘array’ specified in Category Code 6A005.d.1.c;

Technical Notes

1. Semiconductor “lasers” are commonly callechSer” diodes.

2. An ‘array’ consists of multiple semiconductotaSer” emitters
fabricated as a single chip so that the centreshef emitted light
beams are on parallel paths.

3. An ‘array stack’ is fabricated by stacking, aherwise assembling

‘arrays’ so that the centres of the emitted lightms are on paralle
paths.

2. Carbon monoxide (CO) “lasers” having any oé ttollowing:

a. Output energy exceeding 2 J per pulse and “jpeaker” exceeding
5 kW, or

b. Average or CW output power exceeding 5 kW;

3. Carbon dioxide (C® “lasers” having any of the following:

a. CW output power exceeding 15 kW,

b. Pulsed output with a “pulse duration” exceeglibO us and any of
the following:

1. “Average output power” exceeding 10 kW; or
2. “Peak power” exceeding 100 kW:; or

c. Pulsed output with a “pulse duration” equaldoless than 1Qs and
any of the following:

1. Pulse energy exceeding 5 J per pulse; or
2. "Average output power” exceeding 2.5 kW,

4. Excimer “lasers” having any of the following:

a. Output wavelength not exceeding 150 nm and &thedollowing:
1. Output energy exceeding 50 mJ per pulse; or
2. "“Average output power” exceeding 1 W;

b. Output wavelength exceeding 150 nm but not edingel 90 nm and
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any of the following:
1. Output energy exceeding 1.5 J per pulse; or
2. “Average output power” exceeding 120 W;

c. Output wavelength exceeding 190 nm but not einge360 nm anc
any of the following:

1. Output energy exceeding 10 J per pulse; or
2. “Average output power” exceeding 500 W; or
d. Output wavelength exceeding 360 nm and anyeofdlowing:
1. Output energy exceeding 1.5 J per pulse; or
2. "Average output power” exceeding 30 W,
N.B.

For excimer “lasers” specially designed for lithgraphy equipment
see Category Code 3B001

5. “Chemical lasers”, as follows:

a. Hydrogen Fluoride (HF) “lasers”;

b. Deuterium Fluoride (DF) “lasers”;

c. “Transfer lasers”, as follows:

1. Oxygen lodine (®I) “lasers”;

2. Deuterium Fluoride-Carbon dioxide (DF-g)Olasers”;

6. ‘Non-repetitive pulsed’ Nd: glass “lasers” hiag any of the following:

a. “Pulse duration” not exceedinguk and output energy exceeding
J per pulse; or

b. “Pulse duration” exceeding (s and output energy exceeding 10|
per pulse;
Note

‘Non-repetitive pulsed’ refers to “lasers” thatrgduce either a singl¢
output pulse or that have a time interval betweelsgs exceeding on
minute.

50

0J

D

e

e. Components, as follows:

1. Mirrors cooled either by ‘active cooling’ or Ihgat pipe cooling;

Technical Note

‘Active cooling’ is a cooling technique for opticabmponents usin
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<

flowing fluids within the subsurface (nominallydethan 1 mm belov
the optical surface) of the optical component tmoge heat from th
optic.

D

=

2. Optical mirrors or transmissive or partially nsmissive optical o
electro-optical components specially designed fee with specified
“lasers”;

f. Optical equipment, as follows:
N.B.

For shared aperture optical elements, capable ofewging in “Super-
High Power Laser” (“SHPL") applications, see Dision 2 of Part | of
this Schedule

1. Dynamic wavefront (phase) measuring equipmepéalgi@ of mapping
at least 50 positions on a beam wavefront and &ttyedollowing:

a. Frame rates equal to or more than 100 Hz ansgeptigcrimination
of at least 5% of the beam’s wavelength; or

b. Frame rates equal to or more than 1,000 Hz aadepdiscrimination
of at least 20% of the beam’s wavelength;

2. “Laser” diagnostic equipment capable of measyir'SHPL” system
angular beam steering errors of equal to or lems 1®urad;

3. Optical equipment and components specially aesigior a phased
array “SHPL” system for coherent beam combinationan accuracy

of A/10 at the designed wavelength, or @, whichever is the smaller;

4. Projection telescopes specially designed fomige“SHPL” systems.

DL6A006

“Magnetometers”, ‘“magnetic gradiometers”, “innsic magnetic
gradiometers”, underwater electric field sensdmpensation systems’),
and specially designed components therefor, agvist

Note

Category Code 6A006 does not include instrumenesially designed for
fishery applications or biomagnetic measurementsriedical diagnostics.

a. “Magnetometers” and subsystems, as follows:

1. Using “superconductive” (SQUID) “technology’and having any of
the following:

a. SQUID systems designed for stationary operatistmout specially
designed subsystems designed to reduce in-motige,remd having
a “noise level” (sensitivity) equal to or lowebé¢tter) than 50 fT
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(rms) per square root Hz at a frequency of 1 Hz; or

b. SQUID systems having an in-motion-magnetometaise level”
(sensitivity) lower (better) than 20 pT (rms) pguare root Hz at a
frequency of 1 Hz and specially designed to redugrotion noise;

2. Using optically pumped or nuclear precessiomtr/Overhauser
“technology” having a “noise level” (sensitiwl) lower (better) tharn
20 pT (rms) per square root Hz;

3. Using fluxgate “technology” having a “noisevel” (sensitivity) equal
to or lower (better) than 10 pT (rms) per squai Kz at a frequency
of 1 Hz;

4. Induction coil “magnetometers” having a “neidevel” (sensitivity)
lower (better) than any of the following:

a. 0.05 nT rms per square root Hz at frequencidsssfthan 1 Hz;

b. 1 x 10° nT (rms) per square root Hz at frequencies of loHmore
but not exceeding 10 Hz; or

c. 1 x 10* nT (rms) per square root Hz at frequencies exoget) Hz;

5. Fibre optic “magnetometers” having a ‘“noisevkl” (sensitivity)
lower (better) than 1 nT (rms) per square root Hz;

b. Underwater electric field sensors having a ‘Seoilevel” (sensitivity)
lower (better) than 8 nanovolt per metre per squa@ Hz when
measured at 1 Hz;

c. “Magnetic gradiometers”, as follows:

1. “Magnetic gradiometers” using multiple “magtoeneters” specified
in Category Code 6A006.a.;

2. Fibre optic “intrinsic magnetic gradiometerdsfiaving a magneti
gradient field “noise level” (sensitivity) lowe(better) than 0.3 nT/n
rms) per square root Hz;

)

=]

3. “Intrinsic magnetic gradiometers”, using “teonology” other than
fibre-optic “technology”, having a magnetic gradit field “noise
level” (sensitivity) lower (better) than 0.015 mii/(rms) per squar
root Hz;

(1)

d. “Compensation systems” for magnetic or undervaelectric field sensor
resulting in a performance equal to or better tthenspecified parameters
of Category Code 6A006.a., 6A006.b. or 6A006.c.

[72)

DL6A007

Gravity meters (gravimeters) and gravitgdjometers, as follows:
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Code
N.B.
See also Category Code 6A107.
a. Gravity meters designed or modified for grourseé and having a statjc
accuracy of less (better) than 1§al;
Note
Category Code 6A007.a. does not include ground ityramneters of the
quartz element (Worden) type.
b. Gravity meters designed for mobile platforms dmling all of the
following:
1. A static accuracy of less (better) than 0.7 mayadi
2. An in-service (operational) accuracy of lessttéhg than 0.7 mgal
having a time-to-steady-state registration of lbss1 2 minutes under
any combination of attendant corrective compengsatiand motional
influences;
c. Gravity gradiometers.
DL6A008 | Radar systems, equipment and assemblies havingoarthe following

characteristics, and specially designed comportbatsfor:
N.B.

See also Category Code 6A108.

Note

Category Code 6A008 does not include:

— Secondary surveillance radar (SSR);

— Civil Automotive Radar;

D

— Displays or monitors used for air traffic contr@ATC) having no mors
than 12 resolvable elements per mm,;

— Meteorological (weather) radar.

a. Operating at frequencies from 40 GHz to 230 @Hid having any of th
following:

D

1. An average output power exceeding 100 mW; or

2. Locating accuracy of 1 m or less (better) ingeaand 0.2 degree or less
(better) in azimuth;

b. A tunable bandwidth exceeding +6.25% of the tamnoperating
frequency’;

Technical Note
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192}
—

The ‘centre operating frequency’ equals one halthef sum of the highe
plus the lowest specified operating frequencies.

c. Capable of operating simultaneously on more thancarrier frequencies

A\ X4

d. Capable of operating in synthetic aperture (SARYyerse synthetic
aperture (ISAR) radar mode, or sidelooking airbd®@IeAR) radar mode;

e. Incorporating “electronically steerable phasecy antennae”;

f. Capable of heightfinding non-cooperative targets
Note

Category Code 6A008.f. does not include precisigor@ach radar (PAR
equipment conforming to ICAO standards.

g. Specially designed for airborne (balloon orrairie mounted) operatign
and having Doppler “signal processing” for theteion of moving
targets;

h. Employing processing of radar signals and uamgof the following:
1. “Radar spread spectrum” techniques; or
2. “Radar frequency agility” techniques;

I. Providing ground-based operation with a maximtinstrumented range”
exceeding 185 km;

Note
Category Code 6A008.i. does not include:
a. Fishing ground surveillance radar;

b. Ground radar equipment specially designed foroate air traffic
control and having all the following:

1. A maximum “instrumented range” of 500 km ®dp

2. Configured so that radar target data can be #aitted only one
way from the radar site to one or more civil ATQtces;

3. Contains no provisions for remote control of tlaelar scan rate
from the enroute ATC centre; and

4. Permanently installed;
c. Weather balloon tracking radars.

j. Being “laser” radar or Light Detection and Rging (LIDAR) equipment
and having any of the following:

1. “Space-qualified”;_or
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Code

2. Employing coherent heterodyne or homodyne dete¢échniques and
having an angular resolution of less (better) tha@ prad
(microradians);

Note

Category Code 6A008.;. does not include LIDAR agemt specially

designed for surveying or for meteorological obséon.

k. Having “signal processing” subsystems usingufse compression” and
having any of the following:

1. A “pulse compression” ratio exceeding 150; or

2. A pulse width of less than 200 ns; or

|. Having data processing subsystems and havingtine following:

1. "Automatic target tracking” providing, at angntenna rotation, the
predicted target position beyond the time of th&trentenna beam
passage;

Note
Category Code 6A008.1.1. does not include conéllett capability in
ATC systems, or marine or harbour radar.

2. Calculation of target velocity from primary radzaving non-periodic¢
(variable) scanning rates;

3. Processing for automatic pattern recognitiorat(fee extraction) and
comparison with target characteristic data baseavéforms or
imagery) to identify or classify targets; or

4. Superposition and correlation, or fusion, ofétrdata from two or more
“geographically dispersed” and “interconnecteddar sensors” to
enhance and discriminate targets.

Note
Category Code 6A008.1.4. does not include syst&msipment and
assemblies used for marine traffic control.

DL6A102 | Radiation hardened ‘detectors’, other thtamse specified in Category Code

6A002, specially designed or modified for protegtagainst nuclear effects
(e.g., electromagnetic pulse (EMP), X-rays, comtbirmast and thermal
effects) and usable for “missiles”, designed ated to withstand radiation
levels which meet or exceed a total irradiationedofs5 x 10 rads (silicon).

Technical Note

In Category Code 6A102, a ‘detector’ is definedaamechanical, electrical,
optical or chemical device that automatically idéats and records, of
registers a stimulus such as an environmental chang pressure or
temperature, an electrical or electromagnetic sigoa radiation from a
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radioactive material. This includes devices thatsseby one time operatign
or failure.

DL6A107

Gravity meters (gravimeters) and components foviggraneters and gravity
gradiometers, as follows:

a. Gravity meters, other than those specified ine@ay Code 6A007.b|,
designed or modified for airborne or marine useal having a static oy
operational accuracy of 7 x 2an/ (0.7 milligal) or less (better), and
having a time-to-steady-state registration of twaoutes or less;

b. Specially designed components for gravity mesgrscified in Category
Code 6A007.b. or 6A107.a. and gravity gradiometspecified in
Category Code 6A007.c.

DL6A108

Radar systems and tracking systems, other thar thescified in Categor
Code 6A008, as follows:

<

a. Radar and laser radar systems designed or mdddr use in space launch
vehicles specified in Category Code 9A004 or soumaockets specified
in Category Code 9A104;

Note

Category Code 6A108.a. includes the following:

a. Terrain contour mapping equipment;

b. Imaging sensor equipment;

c. Scene mapping and correlation (both digital am@logue) equipment;
d. Doppler navigation radar equipment.

b. Precision tracking systems, usable for ‘missiks follows:

1. Tracking systems which use a code translatoomunction with eithel
surface or airborne references or navigation sielystems to provid
real-time measurements of in-flight position antbegy;

D

2. Range instrumentation radars including assatiaiptical/infrared
trackers with all of the following capabilities:

a. Angular resolution better than 3 milliradians;

b. Range of 30 km or greater with a range resalutietter than 10 m
rms; and

c. Velocity resolution better than 3 m/s.

Technical Note

In Category Code 6A108.b. ‘missile’ means compteteket systems and
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Code
unmanned aerial vehicle systems capable of a rangeeding 300 km.
DL6A202 | Photomultiplier tubes having both of théldwing characteristics:
a. Photocathode area of greater than 28 and
b. Anode pulse rise time of less than 1 ns.
DL6A203 | Cameras and components, other than those spedcifiedategory Code

6A003, as follows:

a. Mechanical rotating mirror cameras, as folloasd specially designed
components therefor:

1. Framing cameras with recording rates greatar #25,000 frames per
second;

2. Streak cameras with writing speeds greater tBam mm per
microsecond,;

Note

In Category Code 6A203.a. components of such camedude their|
synchronising electronics units and rotor assensblieonsisting of
turbines, mirrors and bearings.

b. Electronic streak cameras, electronic framingeras, tubes and devices,
as follows:

1. Electronic streak cameras capable of 50 nsssrtime resolution;

2. Streak tubes for cameras specified in Categode®A203.b.1.;

3. Electronic (or electronically shuttered) framiogmeras capable of 50
ns or less frame exposure time;

4. Framing tubes and solid-state imaging devicesuge with cameras
specified in Category Code 6A203.b.3., as follows:

a. Proximity focused image intensifier tubes having photocathod
deposited on a transparent conductive coating taredse
photocathode sheet resistance;

1%

~—+

b. Gate silicon intensifier target (SIT) videcorbés, where a fas
system allows gating the photoelectrons from thetgdathode
before they impinge on the SIT plate;

c. Kerr or Pockels cell electro-optical shuttering;

d. Other framing tubes and solid-state imaging cks/ihaving a fast
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Y

iImage gating time of less than 50 ns speciallygltesi for camera
specified in Category Code 6A203.b.3.;

c. Radiation-hardened TV cameras, or lenses thergpecially designed d
rated as radiation hardened to withstand a tothatian dose greater than
50 x 16 Gy (silicon) (5 x 18 rad (silicon)) without operational
degradation.

=

Technical Note

The term Gy (silicon) refers to the energy in Jewer kilogram absorbeg
by an unshielded silicon sample when exposed tsimgradiation.

DL6A205

“Lasers”, “laser” amplifiers and oscillators, tber than those specified |n
Category Codes 0B001.g.5., 0B001.h.6. and 6A00&|k&svs:

N.B.
For copper vapour lasers, see Category Code 6A005.b

a. Argon ion “lasers” having both of the followgncharacteristics:
1. Operating at wavelengths between 400 nm andbt%nd
2. An average output power greater than 40 W;

b. Tunable pulsed single-mode dye laser oscillatoasing all of the
following characteristics:

1. Operating at wavelengths between 300 nm anch800
2. An average output power greater than 1 W,

3. A repetition rate greater than 1 kHz; and

4. Pulse width less than 100 ns;

c. Tunable pulsed dye laser amplifiers and osoilfat having all of the
following characteristics:

1. Operating at wavelengths between 300 nm anch800

2. An average output power greater than 30 W;

3. A repetition rate greater than 1 kHz; and

4. Pulse width less than 100 ns;

Note

Category Code 6A205.c. does not include single med#ators.

d. Pulsed carbon dioxide “lasers” having all betfollowing characteristics;
1. Operating at wavelengths between 9,000 nm ar@Q@hm;

2. A repetition rate greater than 250 Hz;
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Code
3. An average output power greater than 500 W; and
4. Pulse width of less than 200 ns;
e. Para-hydrogen Raman shifters designed to opatrde micrometre outpu
wavelength and at a repetition rate greater th@nt25
f. Neodymium-doped (other than glass) “lasers’ttwan output wavelength
between 1,000 nm and 1,100 nm, having either ofdt@wing:
1. Pulse-excited and Q-switched with a pulse domagqual to or morg
than 1 ns; and having either of the following:
a. A single-transverse mode output with an averaggut power
greater than 40W;_or
b. A multiple-transverse mode output having an agerpower greate
than 50 W;_or
2. Incorporating frequency doubling to give an atitwavelength betwee
500 nm and 550 nm with an average output powerasérthan 40 W.
DL6A225 | Velocity interferometers for measuring wates exceeding 1 km/s during
time intervals of less than 10 microseconds.
Note
Category Code 6A225 includes velocity interferomseteuch as VISARS
(Velocity interferometer systems for any reflectmny DLIs (Doppler laser
interferometers).
DL6A226 | Pressure sensors, as follows:
a. Manganin gauges for pressures greater than 40 GP
b. Quartz pressure transducers for pressures gthate10 GPa.
6B Test, Inspection and Production Equipment
DL6B004 | Optical equipment, as follows:

=

a. Equipment for measuring absolute reflectancantaccuracy of +0.1% ¢
the reflectance value;

b. Equipment other than optical surface scattemmegasurement equipment,
having an unobscured aperture of more than 10 petialy designed fo
the non-contact optical measurement of a non-plapacal surface figurg
(profile) to an “accuracy” of 2 nm or less (befteagainst the require
profile.

O ‘b

Note
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Category Code 6B004 does not include microscopes.

DL6B007 | Equipment to produce, align and calibratedibased gravity meters with| a
static accuracy of better than 0.1 mgal.

DL6B008 | Pulse radar cross-section measurementrsggtaving transmit pulse widths
of 100 ns or less and specially designed comporteetsfor.

N.B.
See also Category Code 6B108.

DL6B108 | Systems, other than those specified in goate Code 6B008, specially
designed for radar cross section measurement ukabimissiles’ and their
subsystems.

Technical Note

In Category Code 6B108 ‘missile’ means completekebcsystems and
unmanned aerial vehicle systems capable of a rangeeding 300 km.

6C Materials

DL6C002 | Optical sensor materials, as follows:

a. Elemental tellurium (Te) of purity levels of 9995% or more;

b. Single crystals (including epitaxial wafers)aofy of the following:

1. Cadmium zinc telluride (CdZnTe), with zinc camttef less than 6% by
‘mole fraction’;

2. Cadmium telluride (CdTe) of any purity level; or
3. Mercury cadmium telluride (HgCdTe) of any puiliyel.
Technical Note

‘Mole fraction’ is defined as the ratio of moles #/nto the sum df
moles CdTe and ZnTe present in the crystal.

DL6C004 | Optical materials, as follows:

a. Zinc selenide (ZnSe) and zinc sulphide (ZnS)b&rate blanks” produce
by the chemical vapour deposition process and awdny of the
following:

o

1. A volume greater than 100 &nor
2. A diameter greater than 80 mm and a thickne29 @hm or more;

b. Boules of any of the following electro-optic reaals:

1. Potassium titanyl arsenate (KTA);
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2. Silver gallium selenide (AgGaggor
3. Thallium arsenic selenide gRsSe, also known as TAS);

c. Non-linear optical materials, having all of fledowing:
1. Third order susceptibility (chi 3) of £an?/VV?or more; and
2. A response time of less than 1 ms;

d. “Substrate blanks” of silicon carbide or bdinyin beryllium (Be/Be)
deposited materials exceeding 300 mm in diametaragpor axis length;

e. Glass, including fused silica, phosphate gldlsmrophosphate glass
zirconium fluoride (Zri) and hafnium fluoride (Hffj and having all of
the following:

1. A hydroxyl ion (OH-) concentration of less tHappm;
2. Integrated metallic purity levels of less thappin; and
3. High homogeneity (index of refraction variantess than 5 x 18

f. Synthetically produced diamond material with @sorption of less than
10° cm* for wavelengths exceeding 200 nm but not exceet#hg00 nm.

DL6CO005

Synthetic crystalline “laser” host material infimshed form, as follows:

a. Titanium doped sapphire;

b. Alexandrite.

6D

Software

DL6DO001

“Software” specially designed for the gdelopment” or “production” of
equipment specified in Category Code 6A004, 6A@X)08 or 6B008.

DL6D002

“Software” specially designed for the 8a” of equipment specified i
Category Code 6A002.b., 6A008 or 6B008.

=

DL6DO003

Other “software”, as follows:

a. “Software”, as follows:

1. “Software” specially designed for acoustic be&rming for the “real
time processing” of acoustic data for passive pfioa using toweg
hydrophone arrays;

2. “Source code” for the “real time processingdf acoustic data for
passive reception using towed hydrophone arrays;

3. “Software” specially designed for acoustic bedorming for “real
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Code
time processing” of acoustic data for passive ptioa using bottom or
bay cable systems;

4. “Source code” for “real time processing” @coustic data for passive
reception using bottom or bay cable systems;

b. “Software”, as follows:

1. “Software” specially designed for magnetic arelectric field
“compensation systems” for magnetic sensors desiigto operate o
mobile platforms;

2. “Software” specially designed for magnetic ael@ctric field anomaly
detection on mobile platforms;

c. “Software” specially designed to correct mata influences of gravity
meters or gravity gradiometers;

d. “Software”, as follows:

1. Air Traffic Control (ATC) “software” applicabn “programmes” hosted
on general purpose computers located at Air Tra@fomtrol centres an
capable of any of the following:

a. Processing and displaying more than 150 simedtas “‘system
tracks’; or

b. Accepting radar target data from more than founary radars;

2. “Software” for the design or “production” ofadomes and having all of
the following:

a. Specially designed to protect the “electroricateerable phased arr:
“antennae” specified in Category Code 6A008.&d a

b. Resulting in an antenna pattern having an ‘geside lobe level’ mor
than 40 dB below the peak of the main beam level.

Technical Note

‘Average side lobe level’ in Category Code 6D0(&Ml.is measured over

the entire array excluding the angular extent o tnain beam and the

first two side lobes on either side of the mainrbea
DL6D102 | “Software” specially designed or modifid¢dr the “use” of goods specified
in Category Code 6A108.
DL6D103 | “Software” which processes post-flight, ecorded data, enabling

determination of vehicle position throughout itdglit path, specially
designed or modified for ‘missiles’.

Technical Note

39



Product
Code

Item Description

[oN

In Category Code 6D103 ‘missile’ means completekebcsystems an
unmanned aerial vehicle systems capable of a rangeeding 300 km.

6E

Technology

DL6EOO1

“Technology” (according to the General cheology Note) for the
“development” of equipment, materials or “softwe’ specified in Category
6A, 6B, 6C or 6D.

DL6E002

“Technology” (according to the General cheology Note) for the
“production” of equipment or materials specifigd Category 6A, 6B or 6C.

DL6EOO3

Other “technology”, as follows:

a. “Technology”, as follows:

1. Optical surface coating and treatment “techgglo “required” to
achieve uniformity of 99.5% or better for opticalatings 500 mm o
more in diameter or major axis length and with t@altoss (absorptior
and scatter) of less than 5 x30

N.B.
See also Category Code 2E003.f.

- s

2. Optical fabrication “technology” using singlgoint diamond turning
technigues to produce surface finish accuraciebettier than 10 nm
rms on non-planar surfaces exceeding 0’5 m

b. “Technology” “required” for the “developmety, “production” or
“use” of specially designed diagnostic instrumendr targets in tes
facilities for “SHPL” testing or testing or eva#ttion of materials
irradiated by “SHPL” beams;

—

DL6E101

“Technology” (according to the Generalchmology Note) for the “use” of
equipment or “software” specified in Category G8A002, 6A007.b. and
c., 6A008, 6A102, 6A107, 6A108, 6B108, 6D102 or 6B1

Note

Category Code 6E101 only specifies “technologgi’ équipment specified i
Category Code 6A008 when it is designed for airboapplications and is
usable in “missiles”.

>

U7

DL6E201

“Technology” (according to the Generalchmology Note) for the “use” of
equipment specified in Category Code 6A003, 6A0@5.a6A005.b.2.
6A005.b.3., 6A005.b.4., 6A005.b.6., 6A005.c.2. 6B@03.c., 6A005.d.4.c
6A202, 6A203, 6A205, 6A225 or 6A226.
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