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3A991 Electronic devices, and “components” not controlled by 3A001.
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a. “Microprocessor microcircuits” , “microcomputer microcircuits” , and

microcontroller microcircuits having any of the following:

a.1l. A performance speed of 5 GFLOPS or more and an arithmetic logic unit
with an access width of 32 bit or more;

a.2. A clock frequency rate exceeding 25 MHz; or

a.3. More than one data or instruction bus or serial communication port
that provides a direct external interconnection between parallel

“microprocessor microcircuits” with a transfer rate of 2.5 Mbyte/s;
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b. Storage integrated circuits, as follows:

b.1. Electrical erasable programmable read only memories (EEPROMs) with a
storage capacity;
b.1.a. Exceeding 16 Mbits per package for flash memory types; or

b. 1.b. Exceeding either of the following limits for all other EEPROM types:
b. 1. b. 1.
b. 1. b. 2. Exceeding 256 kbit per package and a maximum access time of less

than 80 ns;

Exceeding 1 Mbit per package; or

b.2. Static random access memories (SRAMs) with a storage capacity:
b. 2. a.
b. 2. b. Exceeding 256 kbit per package and a maximum access time of less

than 25 ns;

Exceeding 1 Mbit per package; or
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=t ﬁz\ﬁﬁ E2N 8 By MU E 12 By FREDHEDTH-> T, H/JV— K | c.1. A resolution of 8 bit or more, but less than 12 bit, with an output rate
L— hR 200 AHU— REREBZ5HO greater than 200 million words per second;
0 SfEREN 12 By PO O TH - T, IV —RFL— k2 105 A7 | ¢.2. Aresolution of 12 bit with an output rate greater than 105 million words
U— R E#iobD per second;
N EREN 12 By M 14 B REUTOHDTH - T, HJ7— KL | c.3. A resolution of more than 12 bit but equal to or less than 14 bit with an
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output rate greater than 10 million words per second; or
c.4. A resolution of more than 14 bit with an output rate greater than 2.5

million words per second;
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d. Field programmable logic devices having a maximum number of single-

ended digital input/outputs between 200 and 700;

H FFTrEeyHThoT, HELROHEN 1,024 DL X, w7 —
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e. Fast Fourier Transform (FFT) processors having a rated execution time for

a 1,024 point complex FFT of less than 1 ms;
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f. Custom integrated circuits for which either the function is unknown, or the
control status of the equipment in which the integrated circuits will be
used is unknown to the manufacturer, having any of the following:

f.1. More than 144 terminals; or

f.2. A typical “basic propagation delay time” of less than 0.4 ns;
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g. Traveling-wave “vacuum electronic devices,” pulsed or continuous wave, as
follows:

g.1. Coupled cavity devices, or derivatives thereof;

g.2. Helix devices based on helix, folded waveguide, or serpentine waveguide
circuits, or derivatives thereof, with any of the following:
g.2.a. An “instantaneous bandwidth” of half an octave or more; and
g.2.b. The product of the rated average output power (expressed in kW) and

the maximum operating frequency (expressed in GHz) of more than 0.2;

g.2.c. An “instantaneous bandwidth” of less than half an octave; and
g.2.d. The product of the rated average output power (expressed in kW) and

the maximum operating frequency (expressed in GHz) of more than 0.4

I\ 40GHz %2 2 B THEM T 2720 IZ5Gt LI A0 H 58
B

h. Flexible waveguides designed for use at frequencies exceeding 40 GHz;
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i. Surface acoustic wave and surface skimming (shallow bulk) acoustic wave
devices (.e., “signal processing” devices employing elastic waves in
materials), having either of the following:

i.1. A carrier frequency exceeding 1 GHz; or

1.2. A carrier frequency of 1 GHz or less; and
1.2.a. A frequency side-lobe rejection exceeding 55 Db;

i.2.b. A product of the maximum delay time and bandwidth (time in
microseconds and bandwidth in MHz) of more than 100; or

1.2.c. A dispersive delay of more than 10 microseconds;
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j. Cells as follows:

TWbHHDERLS,) ThoT, WOWVWTINIIHETDHHD j.1. Primary cells having an energy density of 550 Wh/kg or less at 293 K
A —WEALThH-T, ZOEIZBIT 5T RVF—HEN 550W Fifike | (20°C)

1Y RN j.2. Secondary cells having an energy density of 350 Wh/kg or less at 293 K
B ZREALTH- T, ZOEICEIT 2= RVF—HED 350W Kifgke | (20°C);

LFDH D Note: 3A991.j does not control batteries, including single cell batteries
+— —HEFELRWVWTHAZZRITEA ST UIELR ST S X 5 125F | k. “Superconductive” electromagnets or solenoids “specially designed” to be

WCEREF LU -BEEER A (VL /14 FaAfLEOLDEETe,) Tho
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fE7S 500kd, &R 5 b D
7 aA LONENR 250mmEBZD HO
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fully charged or discharged in less than one minute, having all of the
following:

Note: 3A991.k does not control “ superconductive” electromagnets or
solenoids designed for Magnetic Resonance Imaging (MRI) medical
equipment.

k.1. Maximum energy delivered during the discharge divided by the duration
of the discharge of more than 500 kJ per minute;

k.2. Inner diameter of the current carrying windings of more than 250 mm;
and

k.3. Rated for a magnetic induction of more than 8T or “overall current

density” in the winding of more than 300 A/mm?2
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£. Circuits or systems for electromagnetic energy storage, containing
“components” manufactured from “superconductive” materials “specially
designed” for operation at temperatures below the “critical temperature”

of at least one of their “superconductive” constituents, having all of the
following:

£.1. Resonant operating frequencies exceeding 1 MHz;

£.2. A stored energy density of 1 MdJ/m3 or more; and

£.3. A discharge time of less than 1 ms;

+= 73 v 7 kOEEBEOKBIIIAKZERMEY AT FrTH
ST, BE—Z7EWHEN 500ALL LD

m. Hydrogen/hydrogen-isotope thyratrons of ceramic-metal construction and

rate for a peak current of 500 A or more;

+00 ALEREEE AW ET XNV FROEERKE Ch o T, Ehi7
— MNENR AN — MR T 300 225 H D

n. Digital integrated circuits based on any compound semiconductor having

an equivalent gate count of more than 300 (2 input gates)

+EH KEEEMEA, RAEERES T AEMMS, KEER SRLVRT
KT V—Th-> T, FHMICHFLIZbD

0. Solar cells, cell-interconnect-coverglass (CIC) assemblies, solar panels, and

solar arrays, which are “space qualified” and not controlled by 3A001.e.4.
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a. Electronic test equipment, n.e.s
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P
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b. Digital instrumentation magnetic tape data recorders having any of the
following characteristics;

b.1. A maximum digital interface transfer rate exceeding 60 Mbit/s and
employing helical scan techniques;

b.2. A maximum digital interface transfer rate exceeding 120 Mbit/s and
employing fixed head techniques; or

b.3. “Space qualified”

TUANFTROET AR T — 7 iidkEE 22 L CHBIHOT Y
INVERT — e ERE L U THERATE AL IR LEEE CH-
T, HEMORKKREEHEEN 60 ATy NMgEBz 550

c. Equipment, with a maximum digital interface transfer rate exceeding 60
Mbit/s, designed to convert digital video magnetic tape recorders for

use as digital instrumentation data recorders;

W 7reZ5R0tveRa—FRREOBDHTH- T, KONV
ST HHOD

A4 TrHu XA Ra—FTho T, #EE 1 WmLL Lo o

0 EZELIAREY 22—V Tho T, fllx OFIEIEN 4 WLl EDO b D

d. Non-modular analog oscilloscopes having a bandwidth of 1 GHz or greater;
e. Modular analog oscilloscope systems having either of the following
characteristics:
e.l. A mainframe with a bandwidth of 1 GHz or greater; or
e.2. Plug-in modules with an individual bandwidth of 4 GHz or greater;

HOBVIERLASREZ ST 572007 Fu 7 5ROV 7Y 74 m | £ Analog sampling oscilloscopes for the analysis of recurring phenomena with
RAa—FThH-o>T, FEhmiENn 4GH z 282 5H D an effective bandwidth greater than 4 GHz;

N O TIulTFOANEREWEET ATV ANGFROA T r Aa—7 | g Digital oscilloscopes and transient recorders, using analog-to-digital
EOEFEREBEE CHH- T, WMOADONAETOETICHEYTIHIHD conversion techniques, capable of storing transients by sequentially

A4 BHEOANMESZ 1T/ WRuOMBECER L T 7 7T
HEDITHEILTZH D

0 SEEEN 8y UL EDOHD
N 256 LA EDY TN BT T A ENTEDHHD

sampling single-shot inputs at successive intervals of less than 1 ns (greater
than 1 gigasample per second), digitizing to 8 bits or greater resolution and

storing 256 or more samples.
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a. Frequency changers capable of operating in the frequency range from 300
up to 600 Hz, n.e.s;

i

b. Mass spectrometers n.e.s;

[]]1

7o :-755('%*”0)31/92%% M ORFEDTOIZERF LTV RE

TS E DE 53 dh

c. All flash xray machines, and “parts” or “components” of pulsed power
systems designed thereof, including Marx generators, high power pulse

shaping networks, high voltage capacitors, and triggers

W v RIS

d. Pulse amplifiers, n.e.s.;

i BERE ORAIIFEFBORE DO DEE Th > T, IROWTH
ZENTHHD
A FOENFTROBERE OIAED -0 DEE T - T, FEEES —~
A7 uaBU LT, LOF /BLUTORRELZRETDHD
o ZLUEOLVFF ¥ FAITE Y 22— /L O RO RIE D 7= D
EEENI 8 ) A—2ThHho T, KRS —~A 7 afbll kLT, 507
JBUTOSREZAT 260

e. Electronic equipment for time delay generation or time interval
measurement, as follows:
e.1l. Digital time delay generators with a resolution of 50 nanoseconds or
less over time intervals of 1 microsecond or greater; or
e.2. Multi-channel (three or more) or modular time interval meter and
chronometry equipment with resolution of 50 nanoseconds or less over

time intervals of 1 microsecond or greater;

N rua<= ST RUOSGE

f. Chromatography and spectrometry analytical instruments.
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3B991 Equipment not controlled by 3B001 for the manufacture of electronic
“parts,” “components” and materials, and “specially designed” “parts,”

“components” and “accessories” therefor

¥ EUY A b X.B.L001HEH$ [RINE

a. Equipment “specially designed” for the manufacture of electron tubes,
optical elements and “specially designed” “parts” and “components”

therefor controlled by 3A001 or 3A991

T EARETF R OEREIRI 0N 2 D DRSO RIE RIS KICEREL
B TH o T ROWTIDNITEY T D b OW N 2 b ZAIA AT

BERORZNG LREOREEZ AT HAEE

A ERFE T R OERE RIS ONT 240 S OFLST b o0 85E Fl 0 BB i T
HETH- T, WOWTHNTHEYTDHHD

(=) ZER Y 2 ROEWEETEAREFE TN\ IS T 28 0RE
DL

(Z) M—VEROCT—VIEDYEERYE (EMEETHEAFE /N T00
B =FFETONTANIHEET D HDILRD,) ORIEDIZDITHFIC
A L7EEE ((2) 04 T2 b02m<.)

b. Equipment “specially designed” for the manufacture of semiconductor
devices, integrated circuits and “electronic assemblies”, as follows, and
systems incorporating or having the characteristics of such equipment:

b.1. Equipment for the processing of materials for the manufacture of
devices, “parts” and “components” as specified in the heading of 3B991.b,
as follows:
b.1.a. Equipment for producing polycrystalline silicon and materials
controlled by 3C001
b.1.b. Equipment “specially designed” for purifying or processing III/V
and II/VI semiconductor materials controlled by 3C001, 3C002, 3C003,
3C004, or 3C005 except crystal pullers, for which see 3B991.b.1.c

below;
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3B991b1 »H>SX
b.1.c. Crystal pullers and furnaces, as follows:
b.1.c.1. Annealing or recrystallizing equipment other than constant
temperature furnaces employing high rates of energy transfer capable
of processing wafers at a rate exceeding 0.005 m2 per minute;
b.1.c.2. “Stored program controlled” crystal pullers having any of the
following characteristics:
b.1.c.2.a. Rechargeable without replacing the crucible container;
b.1.c.2.b. Capable of operation at pressures above 2.5 x 105 Pa; or
b.1.c.2.c. Capable of pulling crystals of a diameter exceeding 100 mm
b.1.d. “Stored program controlled” equipment for epitaxial growth having
any of the following characteristics:
b.1.d.1. Capable of producing silicon layer with a thickness uniform to
less than [1 2.5% across a distance of 200 mm or more;
b.1.d.2. Capable of producing a layer of any material other than silicon
with a thickness uniformity across the wafer of equal to or better
than 1 3.5%; or

b.1.d.3. Rotation of individual wafers during processing

b.1.e. Molecular beam epitaxial growth equipment




o —

faran

B ERRSET - K TECE LS 2022.4.21 10/ 41

BIFRE 2-3 BWAE S

KE CCL

BAEZ B4 OHOO%
(/\) E‘/u TWI/\_%HX%ﬁéf; &z¢jﬂ} \—PXH+ Lf;m»— ]\ =1 /yi%%
A, o, BRENZHIL ST ARy &2 ) v 7 AkE

() 4 A iEAN, A F U HERIEECUT BRI D 72D
ETHoT, WOWVTNNITHELTHHD

(ZHRICERGT L7

1 RNE—VEREITHIZENTEXELD
2 EB—ALTRILX—7 200keV X D HD

3 E—ATZFRF—7 10keV KRG THEHTE D LD ITRFTLIZHD
4 AL ERICBBEEZEATEDLIHD
O\) a7 T ANEBEFROEFGMERNT A=y F o THOE
DWFTINIZHEETHH D
1 Ry FHFROBDOTHS T, ROWTNNICHELT D B0
— RBREHEREEET b0 FEASHRDOLDERL,)
RSO F v ZTESIA 26. 66 PaLL T O H D
2 H—ruzn—FROLOTH>T, ROWVTHNITHEYTDLHD
— ERBREHEREEETOb0 FEASHRDOLDERL,)
= RISFEOTy F U TN 26.66 PaLL D D
= By hYUbty MEREEKO— e v 7 KO T oo — ik
BEETLHD

ETh-oT, K

3B991b1 >

b.1.f. Magnetically enhanced ‘sputtering’equipment with “specially

designed” integral load locks capable of transferring wafers in an isolated
vacuum environment;

b.1.g. Equipment “specially designed” for ion implantation, ion-enhanced
or photo-enhanced diffusion, having any of the following characteristics:
b.1.g.1. Patterning capability;
b.1.g.2. Beam energy (accelerating voltage) exceeding 200 keV;
b.1.g.3 Optimized to operate at a beam energy (accelerating voltage) of less

than 10 keV; or
b.1.g.4. Capable of high energy oxygen implant into a heated “substrate”;

b.1.h. “Stored program controlled” equipment for the selective removal
(etching) by means of anisotropic dry methods (e.g., plasma), as follows:
b.1.h.1. Batch types having either of the following:

b.1.h.1.a. End-point detection, other than optical emission spectroscopy
types; or

b.1.h.1.b. Reactor operational (etching) pressure of 26.66 Pa or less

b.1.h.2. Single wafer types having any of the following:

b.1.h.2.a. End-point detection, other than optical emission spectroscopy
types;

b.1.h.2.b. Reactor operational (etching) pressure of 26.66 Pa or less; or

b.1.h.2.c. Cassette-to-cassette and load locks wafer handling
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3B991b1 o5 X
b.1.i. “Chemical vapor deposition” (CVD) equipment, e.g., plasma-enhanced
CVD (PECVD) or photo-enhanced CVD,
for semiconductor device manufacturing, having either of the following
capabilities, for deposition of oxides, nitrides, metals or polysilicon:
b.1.1.1. “Chemical vapor deposition” equipment operating below 105 Pa; or
b.1.i.2. PECVD equipment operating either below 60 Pa (450 millitorr) or
having automatic cassette-to-cassette and load lock wafer handling;
b.1.j. Electron beam systems “specially designed” or modified for mask
making or semiconductor device processing having any of the following
characteristics:
b.1.;.1. Electrostatic beam deflection;
b.1.;.2. Shaped, non-Gaussian beam profile;
b.1.;.3. Digital-to-analog conversion rate exceeding 3 MHz;
b.1.;.4. Digital-to-analog conversion accuracy exceeding 12 bit; or
b.1.;.5. Target-to-beam position feedback control precision of 1 micrometer
or finer;
b.1.k. Surface finishing equipment for the processing of semiconductor
wafers as follows:
b.1.k.1. “Specially designed” equipment for backside processing of wafers
thinner than 100 micrometer and the subsequent separation thereof; or
b.1.k.2. “Specially designed” equipment for achieving a surface roughness
of the active surface of a processed wafer with a two-sigma value of 2

micrometer or less, total indicator reading (TIR);
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3B991b1 »>-> X
b.1.1. Interconnection equipment which includes common single or multiple
vacuum chambers “specially designed” to permit the integration of any
equipment controlled by 3B991 into a complete system;
b.1.m. “Stored program controlled’equipment using “lasers” for the repair or
trimming of “monolithic integrated circuits” with either of the following
characteristics:
b.1.m.1. Positioning accuracy less than [1 1 micrometer; or
b.1.m.2. Spot size (kerf width) less than 3 micrometer
.2. Masks, mask “substrates,” mask-making equipment and image transfer
equipment for the manufacture of devices, “parts” and “components” as
specified in the heading of 3B991, as follows:
b.2.a. Finished masks, reticles and designs therefor, except:
b.2.a.1. Finished masks or reticles for the production of unembargoed
integrated circuits; or
b.2.a.2. Masks or reticles, having both of the following characteristics:
b.2.a.2.a. Their design is based on geometries of 2.5 micrometer or more;
and
b.2.a.2.b. The design does not include special features to alter the

intended use by means of production equipment or “software”;
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b.2.b. Mask “substrates” as follows:
b.2.b.1. Hard surface (e.g., chromium, silicon, molybdenum) coated
“substrates” (e.g., glass, quartz, sapphire) for the preparation of masks
having dimensions exceeding 125 mm x 125 mm; or
b.2.b.2. “Substrates” “specially designed”for X-ray masks;

b.2.c. Equipment, other than general purpose computers, “specially
designed” for computer aided design (CAD) of semiconductor devices or
integrated circuits;

b.2.d. Equipment or machines, as follows, for mask or reticle fabrication:

b.2.d.1. Photo-optical step and repeat cameras capable of producing arrays
larger than 100 mm x 100 mm, or capable of producing a single exposure
larger than 6 mm x 6 mm in the image (i.e., focal) plane, or capable of
producing line widths of less than 2.5 micrometer in the photoresist on

the “substrate”;

b.2.d.2. Mask or reticle fabrication equipment using ion or “laser” beam
lithography capable of producing line widths of less than 2.5 micrometer;
or
b.2.d.3. Equipment or holders for altering masks or reticles or adding

pellicles to remove defects;
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b.2.e. “Stored program controlled” equipment for the inspection of masks,
reticles or pellicles with:
b.2.e.1. A resolution of 0.25 micrometer or finer; and
b.2.e.2. A precision of 0.75 micrometer or finer over a distance in one or two

coordinates of 63.5 mm or more;

b.2.f. Align and expose equipment for wafer production using photo-optical
or X-ray methods, e.g., lithography equipment, including both projection
image transfer equipment and step and repeat (direct step on wafer) or step
and scan (scanner) equipment, capable of performing any of the following
functions:
b.2.f.1. Production of a pattern size of less than 2.5 micrometer;
b.2.f.2. Alignment with a precision finer than [ 0.25 micrometer (3 sigma);
b.2.f.3. Machine-to-machine overlay no better than [1 0.3 micrometer; or
b.2.f.4. A light source wavelength shorter than 400 nm;

b.2.g. Electron beam, ion beam or X-ray equipment for projection image
transfer capable of producing patterns less than 2.5 micrometer;

b.2.h. Equipment using “lasers” for direct write on wafers capable of

producing patterns less than 2.5 micrometer.
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b.3. Equipment for the assembly of integrated circuits, as follows:
b.3.a. “Stored program controlled” die bonders having all of the following
characteristics:
b.3.a.1. “Specially designed” for “hybrid integrated circuits”;
b.3.a.2. X-Y stage positioning travel exceeding 37.5 x 37.5 mm; and
b.3.a.3. Placement accuracy in the X-Y plane of finer than [ 10 micrometer;
b.3.b. “Stored program controlled” equipment for producing multiple bonds
in a single operation (e.g., beam lead bonders, chip carrier bonders, tape
bonders);
b.3.c. Semi-automatic or automatic hot cap sealers, in which the cap is
heated locally to a higher temperature than the body of the package,
“specially designed” for ceramic microcircuit packages controlled by 3A001

and that have a throughput equal to or more than one package per Minute.

b.4. Filters for clean rooms capable of providing an air environment of 10 or
less particles of 0.3 micrometer or smaller per 0.02832 m3 and filter

materials therefor
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3B992 Equipment not controlled by 3B002 for the inspection or testing of
electronic “components” and materials, and “specially designed” “parts,”

“components” and “accessories” therefor ;

¥ EU U A ho> X.B.I1.002 H b [AINAE

a. Equipment “specially designed” for the inspection or testing of electron tubes,
optical elements and “specially designed” “parts” and “components” therefor
controlled by 3A001 or 3A991;

b. Equipment “specially designed” for the inspection or testing of semiconductor
devices, integrated circuits and “electronic assemblies”, as follows, and
systems incorporating or having the characteristics of such equipment:

b.1.

detection of defects, errors or contaminants of 0.6 micrometer or less in or on

“Stored program controlled” inspection equipment for the automatic

processed wafers, “substrates”, other than printed circuit boards or chips,
using optical image acquisition techniques for pattern comparison;
b.2. “Specially designed” “stored program controlled” measuring and analysis
equipment, as follows:
b.2.a. “Specially designed” for the measurement of oxygen or carbon content
in semiconductor materials;
b.2.b. Equipment for line width measurement with a resolution of 1
micrometer or finer;
b.2.c. “Specially designed” flatness measurement instruments capable of
measuring deviations from flatness of 10 micrometer or less with a

resolution of 1 micrometer or finer.
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b.3. “Stored program controlled” wafer probing equipment having any of the
following characteristics:

b.3.a. Positioning accuracy finer than 3.5 micrometer;

b.3.b. Capable of testing devices having more than 68 terminals; or

b.3.c. Capable of testing at a frequency exceeding 1 GHz

b.4. Test equipment as follows:

b.4.a. “Stored program controlled” equipment “specially designed” for
testing discrete semiconductor devices and unencapsulated dice, capable of
testing at frequencies exceeding 18 GHz;

b.4.b. “Stored program controlled” equipment “specially designed” for
testing integrated circuits and “electronic assemblies” thereof, capable of
functional testing:

b.4.b.1. At a ‘pattern rate’ exceeding 20 MHz; or
b.4.b.2. At a ‘pattern rate’ exceeding 10 MHz but not exceeding 20 MHz
and capable of testing packages of more than 68 terminals

b.4.c. Equipment “specially designed” for determining the performance of
focal-plane arrays at wavelengths of more than 1,200 nm, using “stored
program controlled” measurements or computer aided evaluation and
having any of the following characteristics:
b.4.c.1. Using scanning light spot diameters of less than 0.12 mm;
b.4.c.2. Designed for measuring photosensitive performance parameters

and for evaluating frequency response, modulation transfer function,
uniformity of responsivity or noise; or
b.4.c.3. Designed for evaluating arrays capable of creating images with

more than 32 x 32 line elements




o —

EHEEBAT - KWATEELEBAT 2022.4.21 18/ 41

B 2-3 BWA

KE CCL

WEEIBEDHOIX

P RFAROEF LY hr AL R FOZ R LE—T
EET D0 LIZBFE—ARBRERE ThH - T, @EREDE
ERFZIEMO T 7 —T TRET D72DDHEDOD B IROWVT D
(%8 T5H0

(—) E=La7 70 7B EMNWEA FeREREEA TS 60
(Z) EEMEHOETFSHETH T, HfFREN 0.5V Kiili ThH L b D
(=) HEMEIEOMREZ T 2 720 OB O b O

N AT RERFEFORYE, B, MBIV AT U MR R ORER
EATH ZEMTED XD ITFHTERE LT SHERDER A 4V B — 2k
BOS>H, vl 7 ANEFRDOLDOTHST, RO (—) KT (5)
ST 560

(—) BEIZXT 2 E—2DMERDE 7 4 — RNy 7 FRIZEVITI B
DTH> T, MERDFEEDOHIHMED 1 umlL F D H O

(Z2) TUEAALT T S ERREEN 128y hEBXHHO

b L= RIRER WO EREEE CTh - T, ER T OR O K
VA ET DD LI b0 5 H RO (—) KO (D) I
EUTLHHD

(—) 0.02832 3755 A — Vi LA E DU T 0. 2 umPLF OB 178 % I E
TE5H0D

(7)) [EBEAREALEEAE N E DT T SO14644—1 TED DV 7 A 4 Xk
ZNLL EDOERIEEREZETE 56D

3B992b »-H>> X
b.5. Electron beam test systems designed for operation at 3 keV or below, or
“laser” beam systems, for non-contactive probing of poweredup
semiconductor devices having any of the following:
b.5.a. Stroboscopic capability with either beam blanking or detector
strobing;
b.5.b. An electron spectrometer for voltage measurements with a resolution
of less than 0.5 V; or

b.5.c. Electrical tests fixtures for performance analysis of integrated circuits;

b.6. “Stored program controlled’multifunctional focused ion beam systems

“specially designed” for manufacturing, repairing, physical layout analysis
and testing of masks or semiconductor devices and having either of the
following characteristics:

b.6.a. Target-to-beam position feedback control precision of 1 micrometer or
finer; or

b.6.b. Digital-to-analog conversion accuracy exceeding 12 bit;

b.7. Particle measuring systems employing “lasers” designed for
measuring particle size and concentration in air having both of the
following characteristics:

b.7.a. Capable of measuring particle sizes of 0.2 micrometer or less at a
flow rate of 0.02832 m3 per minute or more; and

b.7.b. Capable of characterizing Class 10 clean air or better
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3C992 Positive resists designed for semiconductor lithography specially

adjusted (optimized) for use at wavelengths between 370 and 193 nm.
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controlled by 4A001 or 4A003, and “specially designed” “parts” and
“components” therefor (see List of Items Controlled)
¥ BU YRR X A IL 001 IH & [RINE

a. Electronic computers and related equipment, and “electronic assemblies”

and “specially designed” “parts” and “components” therefor, rated for

operation at an ambient temperature above 343 K (70°C);
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b. “Digital computers”, including equipment of “signal processing” or
image enhancement”, having an “Adjusted Peak Performance” (“APP”)

equal to or greater than 0.0128 Weighted TeraFLOPS (WT);
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c. “Electronic assemblies” that are “specially designed” or modified to
enhance performance by aggregation of processors, as follows:
c.1. Designed to be capable of aggregation in configurations of 16 or more

processors;

W EEAEIIEBREADT-DDERE CTh > T, MEKEMERED 0.0128
FhT ZHEEU EO LD

f. Equipment for “signal processing” or “image enhancement” having an
“Adjusted Peak Performance” (“APP”) equal to or greater than 0.0128
Weighted TeraFLOPS WT;

FOBENARICENTIWMRA VF—T 2 — RAEBSHBAATTERE

1. Equipment containing “terminal interface equipment” exceeding the limits
in 5A991;
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j. Equipment “specially designed” to provide external interconnection of
“digital computers” or associated equipment that allows communications

at data rates exceeding 80 Mbyte/s.
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k. “Hybrid computers” and “electronic assemblies” and “specially designed”
“parts” and “components” therefor containing analog-todigital converters

having all of the following characteristics:

k.1. 32 channels or more; and

k.2. A resolution of 14 bit (plus sign bit) or more with a conversion rate of

200,000 conversions/s or more.
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5A991 Telecommunication equipment, not controlled by 5A001 (see List of
Items Controlled).
¥ EU U R R X A TIL. 101 T8 & RNAE

a. Any type of telecommunications equipment, not controlled by 5A001.a,
“specially designed” to operate outside the temperature range from 219
K (-54 [1C) to 397 K (124 [1C).
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b. Telecommunication transmission equipment and systems, and “specially
designed” “parts,” “components” and “accessories” therefor, having any of
the following characteristics, functions or features:

b.1. Employing digital techniques, including digital processing of analog
signals, and designed to operate at a “digital transfer rate” at the highest
multiplex level exceeding 45 Mbit/s or a “total digital transfer rate”

exceeding 90 Mbit/s;
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b.2. Modems using the ‘bandwidth of one voice channel’ with a “data
signaling rate” exceeding 9,600 bits per second;

b.3. Being “stored program controlled” digital cross connect equipment with

“digital transfer rate” exceeding 8.5 Mbit/s per port.

b.4. Being equipment containing any of the following:
b.4.a. ‘Network access controllers’ and their related common medium
having a “digital transfer rate” exceeding 33 Mbit/s; or
b.4.b. “Communication channel controllers” with a digital output having a

“data signaling rate” exceeding 64,000 bit/s per channel;

b.5. Employing a “laser” and having any of the following characteristics:
b.5.a. A transmission wavelength exceeding 1,000 nm; or
b.5.b. Employing analog techniques and having a bandwidth exceeding 45

MHz;

b.5.c. Employing coherent optical transmission or coherent optical
detection techniques (also called optical heterodyne or homodyne
techniques);

b.5.d. Employing wavelength division multiplexing techniques; or

b.5.e. Performing “optical amplification”;
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b.6. Radio equipment operating at input or output frequencies exceeding:
b.6.a. 31 GHz for satellite-earth station applications; or
b.6.b. 26.5 GHz for other applications;

b.7. Being radio equipment employing any of the following:

b.7.a. Quadrature-amplitude-modulation (QAM) techniques above level 4 if
the “total digital transfer rate” exceeds 8.5 Mbit/s;

b.7.b. QAM techniques above level 16 if the “total digital transfer rate” is
equal to or less than 8.5 Mbit/s;

b.7.c. Other digital modulation techniques and having a “spectral efficiency”
exceeding 3 bit/s/Hz; or

b.7.d. Operating in the 1.5 MHz to 87.5 MHz band and incorporating
adaptive techniques providing more than 15 dB suppression of an

interfering signal.
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c. “Stored program controlled” switching equipment and related signaling
systems, having any of the following characteristics, functions or features,
and “specially designed” “parts,” “components” and “accessories” therefor

c.1. “Data (message) switching” equipment or systems designed for “packet-
mode operation” and “parts,” electronic assemblies and “components”

therefor, n.e.s.

¢.3. Routing or switching of ‘datagram’ packets
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¢.5. Multi-level priority and pre-emption for circuit switching;

¢.6. Designed for automatic hand-off of cellular radio calls to other cellular
switches or automatic connection to a centralized subscriber data base
common to more than one switch;

c.7. Containing “stored program controlled” digital cross connect equipment

with “digital transfer rate” exceeding 8.5 Mbit/s per port.

c.8. “Common channel signaling” operating in either non-associated or quasi-
associated mode of operation;
¢.9. ‘Dynamic adaptive routing’;
¢.10. Being packet switches, circuit switches and routers with ports or lines
exceeding any of the following:
c.10.a. A “data signaling rate” of 64,000 bit/s per channel for a
‘communications channel controller’; or
¢.10.b. A “digital transfer rate” of 33 Mbit/s for a ‘network access controller’
and related common media;

c.11. “Optical switching”;

c.12. Employing ‘Asynchronous Transfer Mode’ (ATM’) techniques.
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W E&N 50m #BAOIHKT7AN—RKROKXT 7 A NN—F—TNLTh
ST, H—F— FHIZHEEFLEZHD

5A991 D> X
d. Optical fibers and optical fiber cables of more than 50 m in length designed

for single mode operation;

T BEMEEETHICERTIEEEZETIERETH- T, /—F1b
SELIET 252X AFTIvIN—T 4T HFRCLD N T T 17
HHEI D T2 DAL 5 K D IZREI LT b D

e. Centralized network control having all of the following characteristics:
e.1l. Receives data from the nodes; and
e.2. Process these data in order to provide control of traffic not requiring

operator decisions, and thereby performing ‘dynamic adaptive routing’;

AN Tz—XRT V=T rTFTThHoT, ROAMMENETORTITH
EERAND

4 10.5GHz Z# 2 2 THEHATEH LI TG LB D

o REENE R OO BEE Lz sa e b o

N BFIICE =LA AL OBREZBIECE D L OITKEI LB D

f. Phased array antennas, operating above 10.5 GHz, containing active

elements and distributed “parts” or “components,” and designed to permit
electronic control of beam shaping and pointing, except for landing systems
with instruments meeting International Civil Aviation Organization

(ICAO) standards (microwave landing systems (MLS)).

BERNESZEE I ONC 2 D53 i S OV R i

. Mobile communications equipment, n.e.s., and “ parts,” electronic
quip p

assemblies and “components” therefor; or

N ERTHEEEEB CTH - T, 19.7GHz L FOEEETHEHT5 L9
WCEREF L7 O KO DOER Sy

h. Radio relay communications equipment designed for use at frequencies
equal to or exceeding 19.7 GHz and “parts” and “components” therefor,

n.e.s.
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I WHAHRE O =F S VICEITL2EMWTH - T, &RiFE | 5B991 Telecommunications test equipment, n.e.s.
%ﬁﬁﬁ:é%f‘m&bé Lo, AIRICHEIT 2 EMORBRIERE LI | % BUU A RO X B IIL 101 L FNE
%, i) Mnesd] LT METY A RT v 7ERTWRN] L) ZEENS
Jeix TY 2 RIS OlERBRERE K] LWk ALJAVIERTE 5T,
%10 & WA RIRE 0 =FH "5 XITEITH5EM TH - T, &% | 5C991 Preforms of glass or of any other material optimized for the manufacture

PEERENEFTED L b DI, 5 8 RITKLT LREEEBA DN
TZ7AN—OMELLE LTREFLIEA T A ZEDMDOMEIOT Y 7 +
—h LT D,

of optical fibers controlled by 5A991.
¥ EU U A R X CIIL 101 H & FNE

Bl & HANRE_—O=F _SBIT2EM TH - T, RFE
EREPEFTTEDD bDOIL, BEEEROR SRELERT I
DO ThH > T, BWEETENEKEILGA DL ETONT
NIPKRONCELETHHD LT D,

) U R MBI LAV OB SREREZ FE G20 b RETIR MWD 212U A
NRFIFERZ Y Lo T2 /D Z L,

5A992 Equipment not controlled by 5A002 (see List of Items Controlled)
c. Commodities classified as mass market encryption commodities in accordance
with § 740.17(b) of the EAR.
¥ EU U A Ko X A TI1.201 TH & [ANE
ih) MH a. bIETHIBRS AL TOTHFE LR,

w124
— KT AR TR EIS R S AL 7 R O PR AL E OB E
MTEBHHD

= OKEOHIE XIIAKEEZMETE HH D

= MMOMEEZRETETLHO

6A991 Marine or terrestrial acoustic equipment, n.e.s., capable of detecting or
locating underwater objects or features or positioning surface vessels or
underwater vehicles; and “specially designed” “parts” and “components,” n.e.s.
¥ EU U A RO X A TV.001 I & [RINE
if) detecting I3#£%1, locating (L {ER D
feature |ZIEME (Y U 7) BB T 2R 2 ORAE = I
surface (#f £®) & underwater UKH D) [ OREDNE ZRETEDH Z

L% EAR FER L TWe Xk 5 TH D,
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— A A—TVHBEROZDOEHSHm TH- T, IROWTINITEYT D
HD
A AA—VHERETH- T, RO (—) b (2) FTORTITHSY
T5H5HD
(—) 400 nmi#A 1,050 nmPA F O RHPH THRRNEEZHT 5 H D
(Z) BrAA—VOMEHELET I~/ F ¥ o FALTL— KT
o T, BT 5 _OF v XA OB OFERED 25 imA#H O H O
(=) BB RDOWTNNCE LT D H D
1 EMEHC~AF T AR Y ZHWT=H 0
2 EMEHIRUET U U AR A T ATV U BN O

B BRHCEREI LA 27 uF Y o RJATL— R THHL T, RO (—) &
O (D) IS T56H0

(—) =T L —FIZOX 15000 L LOF ¥ > XL EHTDHHD
(Z) BEET 2 —0F v R OFULHI OFEBED 25 imAHG O b O

6A992 Optical Sensors, not controlled by 6A002, as follows (see List of Items
Controlled).
¥ EUU A RO X A IV. 002 IH & [FINE
a. Image intensifier tubes and “specially designed” “components” therefor, as
follows:
a.l. Image intensifier tubes having all the following:
a.l.a. A peak response in wavelength range exceeding 400 nm, but not
exceeding 1,050 nm;
a.l.b. A microchannel plate for electron image amplification with a hole
pitch (center-to-center spacing) of less than 25 micrometers; and
a.l.c. Having any of the following:
a.l.c.1. An S-20, S-25 or multialkali photocathode; or
a.l.c.2. A GaAs or GalnAs photocathode;
a.2. “Specially designed” microchannel plates having both of the following
characteristics:
a.2.a. 15,000 or more hollow tubes per plate; and

a.2.b. Hole pitch (center-to-center spacing) of less than 25 micrometers.

= TRSEMOOIRAMR B CEMET D ERBOA A -V TRETH
ST, B ATEET DA A —VHEBRE ZHIALTEL D

b. Direct view imaging equipment operating in the visible or infrared
spectrum, incorporating image intensifier tubes having the characteristics

listed in 6A992.a.1.
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B 14 & WS RIERE _O=F S BT AEMTH - T, BRIEE | 6A993 Cameras, not controlled by 6A003 or 6A203, as follows (see List of
ERENESTEDD B DI, EE.?‘QODjJ AT ThoT, EWEES | Items Controlled).
BEE=F= (—) 2XIF () YT T7+—DLTL—2 | % EUU A RO X A TV, 003 I & [@NE

T L—HEMAHAIAALTE LD LT B, a. Cameras that meet the criteria of Note 3 to 6A003.b.4.

i) FRTEERSNEEAD ILD E=5= (—) 23XIK (7)) Lix | i) Note 3 to 6A003.b.4. &1 HHl 7 +—W LT L—2T L—HEOA AT T
BIRID T 4 — RN T L— T L— DI, o Th, REIHE 9Hz LU N 72 E ORI A 723 b O 2 Bl BRI 2 B,
oi@ﬁﬁ?uTE%%#@%KUZF#%%&éMTVﬁﬁ%?J DFEY [ZOHRMPZITY X FHEZYU E SN TN AT % 6A993a Tl
B, BT 4 — I NTL— T LD HDIZFRY | - HE&m M BRE TR L L9 & o Z &,

TIHRAHRICERT LD 2 &, GEARIEFO LD ‘i%ﬁﬂ? [PIE JapBPAS
W L)
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155 6A994 Optics, not controlled by 6A004, as follows (see List of Items
— RFETANE—ThHoT, WONTILNIHEYETLHHD Controlled).
A 250 mEBADPRDOIICOVTHEHTE L LDICHEFLIEBLOT | % EU YU A R XA IV, 004 T & [AI N

HoT, ZREOI—T 4 7% LTebDD I L, IROWTINICELY | a. Optical filters:

T5HD a.l. For wavelengths longer than 250 nm, comprised of multi-layer optical
(—) B S HORWEN ESME T 1mll FTHY . o, %l | coatings and having either of the following:

RBORKRMED 90%LL LD D a.l.a. Bandwidths equal to or less than 1 nm Full Width Half Intensity
(7)) BRI HOHRINED EERME T 0.1 mlL FTHY, 2o, & (FWHI) and peak transmission of 90% or more; or

2RO 5 KAED 50% LA ED D a.1.b. Bandwidths equal to or less than 0.1 nm FWHI and peak

2 250 mA R DWEROMICONWTHEMTE L XTI L7 H DT | transmission of 50% or more;

HoT, WD (—) b (W) FETOERTICHEETLHD a.2. For wavelengths longer than 250 nm, and having all of the following:
(—) ZBERITLHOWEE 500l EEAFETLZENTELHHD a.2.a. Tunable over a spectral range of 500 nm or more;
(Z) Bl &8 2 56O Bl JE e 5 0 HHhE 28 4208 < 1.25 mPL Fd b, | a.2.b. Instantaneous optical bandpass of 1.25 nm or less;

D a.2.c. Wavelength resettable within 0.1ms to an accuracy of 1 nm or better
(=) 0.1m BPLIANIZ, 1 nmlA FOREE CHil S5O E L HEET | within the tunable spectral range; and

X560 a.2.d. A single peak transmission of 91% or more;

() BEROHEKEN 9 1 % EOWEEFOEN 1 DL D
N GENZAL v FHAOEDTH ST, HERA =0 ETHY . 2o, | a.3. Optical opacity switches (filters) with a field of view of 300 or wider and
JREREEIZS In LU T O H D a response time equal to or less than 1 ns;

= ot T AN —TNVROIEDTDDKT 74 3—ThH - | b. “Fluoride fiber” cable, or optical fibers therefor, having an attenuation of
T, 1,000 nm# 3,000 nmLA F DO EHEFHIZI 1T 2O 1knY | less than 4 dB/km in the wavelength range exceeding 1,000 nm but not
720 AdBRGED & D exceeding 3,000 nm.
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TEMELRBL—F—RER TH- T, ROWVTHMNITEYT LD

A FROE OERH N 10kw 22 51 O

0 10puBEBZD/SIVAEO/SVAERETDHHDTH- T, ROV
TUNIHEYETHHD

(—)  SFEIHID 10kW 225 H D

(Z) m~VAOE—7 7175 100kW 2825 6 D

N 10 LT DO/ SV AMED SNV A ZFBIRT HH D THh> T, IROWT
NNNTREET D HD

(—) = 7SV AB D BI BB A7V AEFIEL, o, 2L ADE—
7 N 2.5Kw 225 H 0

(Z) P 2.6kW 2% 5 H D

6A995 “Lasers” as follows (see List of Items Controlled).
¥ EU U A RO X A TV. 005 IH & [FINE
a. Carbon dioxide (CO2) “lasers” having any of the following:
a.1. A CW output power exceeding 10 kW;
a.2. A pulsed output with a “pulse duration” exceeding 10 microseconds;
and
a.2.a. An average output power exceeding 10 kW; or
a.2.b. A pulsed “peak power” exceeding 100 kW; or
a.3. A pulsed output with a “pulse duration” equal to or less than 10
microseconds; and
a.3.a. A pulse energy exceeding 5 J per pulse and “peak power” exceeding
2.5 kW; or
a.3.b. An average output power exceeding 2.5 kW;

T KL —F—RIERTHo T, ROWVTINTELETEHD

A HB—BE—FROSAVAEZRIETHLIICHITLIZLDOTH- T, &
DOWTINITHELTDHHOD

(—) I 100 WA 25 H O

() 1,050 mZE Az DR THEMAT DL IR LIZHD

0 ZEME— RFO/2UVRZRIET 2 L9 ISR L8R L — 5 — %
e S OME B D J8 K L — P — 5 iRag A B L7 8k L — 3 —7
L—Th->7T, 1,050nm # 2 HWRTHEHAT DL OICHKFTLIZHD

b. Semiconductor lasers, as follows:
b.1. Individual, single-transverse mode semiconductor “lasers” having:
b.1.a. An average output power exceeding 100 mW; or

b.1.b. A wavelength exceeding 1,050 nm;

b.2. Individual, multiple-transverse mode semiconductor “lasers”, or arrays
of individual semiconductor “lasers”, having a wavelength exceeding 1,050

nm;

= NVE—UL—P—FRFETH- T, LAY 20 2z 59V
AEFFETDHHOD

c. Ruby “lasers” having an output energy exceeding 20 J per pulse;
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975 nwf# 1,050nm LA FOREFHTHEMT 5 X 5 ICRKELIcb oD
2B, WOWVWTNNIIEETHHD

InBLLE1u L TO/ OV AMED SV AZREIRT 55 DT> T,
WONTNNZFESETDHHD
(—) BE—HE—RFTEIETHILDOTH- T, ROWVTANIEYTS
HD

1 U —NATTITHEN12%5EBZHHDD H B FEHIIH 10W
EHBZDHDOTHS T, 7L AMY K LA 1Khz %8 2 TEE
T5H5HD

2 PN 20W 225 H O
() ZEBE—FTERETDHILOTH> T, ROWVTNNIIEET D
HoD

1 U= T T THEN 18% %A HbDThHh-o T, FEHH N
3OW 2z 56D

2 E—7WHAN200WEBZS D

3 CEHH IR 50W 2B H O

“®

6A995 “Lasers” as follows (see List of Items Controlled).
d. Non-“tunable” “pulsed lasers” having an output wavelength exceeding 975
nm but not exceeding 1,150 nm and having any of the following:
d.1. A “pulse duration” equal to or exceeding 1 ns but not exceeding 1 s,
and having any of the following:
d.1.a. A single transverse mode output and having any of the following:
d.1.a.1. A ‘wall-plug efficiency’ exceeding 12% and an “average output
power” exceeding 10 W and capable of operating at a pulse repetition
frequency greater than 1kHz; or
d.1.a.2. An “average output power” exceeding 20 W; or
d.1.b. A multiple transverse mode output and having any of the following:
d.1.b.1. A ‘wall-plug efficiency’ exceeding 18% and an “average output
power” exceeding 30W;
d.1.b.2. A “peak power” exceeding 200 MW; or
d.1.b.3. An “average output power” exceeding 50 W; or
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0 1 uBEBZDIIVABDO NIV AERIETHHOTH- T, ROV
TOANHEYETDHHD

(—) BT —RFTRIETHIHLDOTH-> T, ROWTANITEYTS
Ho

1 U —NATTITHEN12%EBZ 50D 5 6 EEHTIA 10W
ZBADHDTH-T, 7V A0 I UJEBEED 1 iz 2 TEE
THHD

2 FHHIIN 20WEBZ D HO

(Z) ZEBE—FTEETLIHOTH- T, ROWVTINIIEYT D
HoD

1 U= AT TTHEN 18% 52 DD ThHh-> T, TN
30W X 5 b D

2 P13 500W Z#E x5 H D

6A995 “Lasers” as follows (see List of Items Controlled).

d.2. A “pulse duration” exceeding 1 ps and having any of the following:

d.2.a. A single transverse mode output and having any of the following:
d.2.a.1. A ‘wall-plug efficiency’ exceeding 12% and an “average output
power” exceeding 10 W and capable of operating at a pulse repetition
frequency greater than 1 kHz; or

d.2.a.2. An “average output power” exceeding 20 W; or

d.2.b. A multiple transverse mode output and having any of the following:

d.2.b.1. A ‘wall-plug efficiency’ exceeding 18% and an “average output
power” exceeding 30 W; or

d.2.b.2. An “average output power” exceeding 500 W;
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165 (L—F—HiHl)

T EEAEL—VF—RIRRUNOFRRE L —F —RIEB ThH o> T,
975 nm#d 1,150 nmPA F O RHPATHEMAT L5 L 2K LIzbDD H
H, WOWTNNITEETDHHD

A4 HB—EE—FTEETILDOTH> TROWVTINICE LT HHD
(=) U —NT T THHEN12%EBZH DD 5 6, EEH A 10W
A DHDOTH- T, 7V AR IR U 1Mz x CEifES
HHD
(Z) I 50W 225 5 D

0 SEEE—FRTEIETHILDOTH> TROWTRMNITHEYTHHD
(—) UA—IT T TN 18%EBZ D LD TH- T, FHHAMN
3OW 22 56D
(7)) SE¥H I 500W 225 6 O

6A995

e. Non-“tunable” continuous wave “(CW) lasers”, having an output
wavelength exceeding 975 nm but not exceeding 1,150nm and having any
of the following:
e.l. A single transverse mode output and having any of the following:

e.l.a. A ‘wall-plug efficiency’ exceeding 12% and an “average output power”
exceeding 10 W and capable of operating at a pulse repetition frequency
greater than 1 kHz; or

e.1l.b. An “average output power” exceeding 50 W; or

e.2. A multiple transverse mode output and having any of the following:

e.2.a. A ‘wall-plug efficiency’ exceeding 18% and an “average output power”

exceeding 30 W; or
e.2.b. An “average output power” exceeding 500 W;

NOWRAELV—F—RIRHUNO L—F—FIEZR ThH > T, 1,400 nn
# 1,555 nmPA F O RHPATHEMNT 5L 0K LIzboD I B &
DNTHINTEYE T HH D

A4 — /LAY 0 100md ZEZ LIV AERIEL, o, E—2 1)
NIW ZHEZ 56D

7 RS AT R O BRI W 22 5 0

f. Non-“tunable” “lasers”, having a wavelength exceeding 1,400 nm, but not
exceeding 1555 nm and having any of the following:
f.1. An output energy exceeding 100 mdJ per pulse and a pulsed “peak
power” exceeding 1 W; or

f.2. An average or CW output power exceeding 1 W;

+t BREFL—V—RIREHE

g. Free electron “lasers.”
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6A996 “Magnetometers” not controlled by ECCN 6A006, “Superconductive”
electromagnetic sensors, and “specially designed” “components” therefor, as
follows (see List of Items Controlled).
¥ EU U A RO X A TV. 006 IH & [FINE
a. “Magnetometers”, n.e.s., having a ‘sensitivity’ lower (better) than 1.0 nT

(rms) per square root Hz.

BEELEEAOCESW (Vat Ty U REF UIEEEE T
THHRTITEEL,) 2T —THo T, IROANENETOR
TICHEYETHHD
A CHELER Sy A T 2 AR o BR SURLEE X U ARV VRS TR
HTENTEDLEIITEHEFLIZHD

7 1KLL T ORI OB OEB AR TE 5 L5 ICKFHLIcbD
N ROWDTINITEYE T DO

(—) I/ NEIE DS 2 um AT O S & TR T A AT S O
ThoT, AMNEIBEFETL2H0

(Z) B OAEBHE R —FPI2-2 X 1,000,000 R E A 2 25512
FEHTELLIICHEILEELD

(=) BeRER 2 W7o, HEkREG P oA T 5 X 51
D

(M) IRERENRE —EX720 0.1 BRE RO b O

DXD+ Lf;%)

b. “Superconductive” electromagnetic sensors, “components” manufactured

from “superconductive” materials:

b.1. Designed for operation at temperatures below the “critical
temperature” of at least one of their “superconductive” constituents
(including Josephson effect devices or “superconductive” quantum
interference devices (SQUIDS));

b.2. Designed for sensing electromagnetic field variations at frequencies of
1 KHz or less; and

b.3. Having any of the following characteristics:

b.3.a. Incorporating thin-film SQUIDS with a minimum feature size of
less than 2 pm and with associated input and output coupling circuits;

b.3.b. Designed to operate with a magnetic field slew rate exceeding 1 x
108magnetic flux quanta per second;

b.3.c. Designed to function without magnetic shielding in the earth’s
ambient magnetic field; or

b.3.d. Having a temperature coefficient less (smaller) than 0.1 magnetic

flux quantum/K.
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6A997 Gravity meters (gravimeters) for ground use, n.e.s., as follows (see
List of Items Controlled).
¥ BU U A R X A IV.007 IH & [AINE

a. Having a static accuracy of less (better) than 100 microgal; or

Z UV RO ED

b. Being of the quartz element (Worden) type.

F19% (L—F—DHiHl)
— A DL — & —EEE KO OERS

6A998 Radar systems, equipment and major “components,” n.e.s., and

“specially designed” “components” therefor, as follows (see List of
Items Controlled).

¥ EU U A RO X A TV. 008 IH & [AINE

a. Airborne radar equipment, n.e.s., and “specially designed” “components”

therefor

= FHAOLV—Y—LV—F— (T4 ¥ —%ET,) ThH-o T, HIEMHX

b. “Space-qualified”’“laser” radar or Light Detection and Ranging (LIDAR)

RSB AN R ICERF L2 b D equipment “specially designed” for surveying or for meteorological
observation.
= [AERBMTEREO 7 OIZRFICERET L2 L YV OIEREI Y a » L—4# | c. Millimeter wave enhanced vision radar imaging systems “specially

—RE AT L Th-> T, KOANH=FTOETICHEYTIHO
A EEEREDY 94 (oD & D

v SEHEH IR 20 WA GO H D

N L= —DE—AER1EDOHD

= EEEFE 1,500m Ll LD o

designed” for rotary wing aircraft and having all of the following:
c.1. Operates at a frequency of 94 GHz;

c.2. An average output power of less than 20 mW;

c.3. Radar beam width of 1 degree; and

c.4. Operating range equal to or greater than 1500 m.
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520 & (FREEROHH]) 6A999 Specific processing equipment, as follows (see List of Items
— HUEM AT H%E (CIEYT A0 ERS,) Controlled).

¥ EU U R RO X A IV.009 I & [FINE

a. Seismic detection equipment not controlled in paragraph c.

= R LB RS IET AL OICEHE LT L E I AT b. Radiation hardened TV cameras, n.e.s.
= HWEEABREMLOSEL, BEOMEZHET D5V AT A c. Seismic intrusion detection systems that detect, classify and determine
the bearing on the source of a detected signal.
%21 5% (L—P—0RUERBRIER OHHI) 6B995 Equipment, including tools, dies, fixtures or gauges, and other
— HHEETLV—V—RIESHOBR Y ¢ 77— &8, B 3MmA& | “specially designed” “parts,” “components” and “accessories” therefor,
THZHDOHOD “specially designed” or modified for any of the following (see List of Items
Controlled).

¥ EU U A RO X B.IV.001 I & [RINA
a. For the manufacture or inspection of:

a.l. Free electron “laser” magnet wigglers;

= O HHEETFLV—YRIRERHO 7+ A V27 2 — & flE B | a. For the manufacture or inspection of:

IIRAET D7D HD a.2. Free electron “laser” photo injectors;
= HHETF LT —FRIRBONT M OS2 &S 570D b O b. For the adjustment, to required tolerances, of the longitudinal magnetic
field of free electron “lasers”.
5 22 RCEBRHERA DN T 7 A /S— R OV 2R OB D 6C992 Optical sensing fibers not controlled by 6A002.d.3 that are modified
—  E— MR 500 A IC 72 D KO ICEE LR g O T 7 A structurally to have a ‘beat length’ of less than 500 mm (high
IN— birefringence) or optical sensor materials not described in 6C002.b and

= RS OMEI L o WE ThH - T, WA E A EMNENLLT 6%LL |  having a zinc content of equal to or more than 6% by ‘mole fraction.’
Eoto % EU U A R X.C.IV.001 ¥ & [N
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0 EMEERTEILEHETNRE N (&) ITZYTMEEMI LR LTS
k¥ Z 2

6C994 Optical materials, as follows (see List of Items Controlled).
% EU U A Fo X.C.IV.002 H & [FINF

a. Low optical absorption materials, as follows:

a.1l. Bulk fluoride compounds containing ingredients with a purity of
99.999% or better; or

a.2. Bulk fluoride glass made from compounds controlled by 6C004.e.1;

T OB HEE BN T AT AN DT Y T —LTHH-T, 5o
LW DHEE DS 99. 999%LL D & D

b. ‘Optical fiber preforms’ made from bulk fluoride compounds containing
ingredients with a purity of 99.999% or better, “specially designed” for the
manufacture of ‘fluoride fibers’ controlled by 6A994.b.

F24% WMHAHERE _O=F SUICBIT L EMTH T, MFEEKX
FAESTED D b O, EBHHIERE, TRRaER 0T v4 =7 3%
BN ZN DO E T 5,

7A994 Other navigation direction finding equipment, airborne
communication equipment, all aircraft inertial navigation systems not
controlled under 7A003 or 7A103, and other avionic equipment, including

“parts” and “components,” n.e.s.
% EU YA R XAV.001 HERINE

%25 & EHAHES O HE B RBIT A EM TH o T, RIFEEK
ENESTTEDDLOIE, MIBEERONT B4 =7 REBORBREE, K
BEBROREAOREE L+ 5,

7TB994 Other equipment for the test, inspection, or “production” of
navigation and avionics equipment.
% EU VU A ho X.B.V.001 H & [FNE
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8A992 Vessels, marine systems or equipment, not controlled by 8A001 or
8A002 and

marine boilers and “parts,

“specially designed” “parts” and “components” therefor, and

2 & 2 ¢

components,
therefor (see List of Items Controlled).
% EU VU R FDXAVIOOLHEERANE

a. Underwater vision systems, as follows:

accessories,” and “attachments”

a.l. Television systems (comprising camera, lights, monitoring and signal
transmission equipment) having a limiting resolution when measured in air
of more than 500 lines and “specially designed” or modified for remote
operation with a submersible vehicle; or

a.2. Underwater television cameras having a limiting resolution when

measured in air of more than 700 lines;

KRR ST Lz, 18728 35 mbl B 7 4 L A& WD
BILEPBRETIEE#R TH- T, A— M7+ —H ALY E— |k
T — N AR R AT H D

b. Photographic still cameras “specially designed” or modified for underwater
use, having a film format of 35 mm or larger, and having

autofocusing or remote focusing “specially designed” for underwater use;

= KPS ISE LA e RER R WERAEE CTH -
T, —HOT7I vy aY 0O KX —N300] B2 DHEHD

c. Stroboscopic light systems, “specially designed” or modified for underwater

use, capable of a light output energy of more than 300 J per flash;

W KEHOR A ZHEE (BB XI3HE T A LEOERL,)

d. Other underwater camera equipment, n.e.s.;

AT SEBIC R LR (57 5 B T A
EDOEF B ETONTRMCHEET S bOER<.)

e. Other submersible systems, n.e.s.,

1.

/N

i (L —b2ETe,) KOO

f. Vessels, n.e.s., including inflatable boats, and “specially designed” “parts”

and “components”therefor, n.e.s.;
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8A992 HOX
g. Marine engines (both inboard and outboard) and submarine engines, n.e.s.;

and “specially designed” “parts” and “components” therefor, n.e.s.

I\ BAREO K I B K OB RN T2 b D &R

<s)

wE R

h. Other self-contained underwater breathing apparatus (scuba gear) and

related equipment, n.e.s.

LK@k, A7 —var—r )oY, aLRA Uxzy hA—
V. RART T4y, Uz MUV NEREKAa B2 —H

1. Life jackets, inflation cartridges, compasses, wetsuits, masks, fins, weight

belts, and dive computers;

T KFRAORBAEE (F - 5IC%8 T 5 bozkk<,)

j. Underwater lights and propulsion equipment;

+— =TTV X —ICRET S OICEF L= T 27 Uy ¥ — | k. Air compressors and filtration systems “specially designed” for filling air
EOAiRIERE cylinders.
+= A ORA F7—Th-> T, ROWTANITELETLHD . Marine boilers designed to have any of the following characteristics:

A FORFEL MYz O—RFH DR KRIEEED 7,079, 200K] UL =& 725
KOITEFLTb D

7 1R ORKELKEEREL RS 7 —OHBRERCHR L T2
0.83 L L& X olCiEt LB D

0.1. Heat release rate (at maximum rating) equal to or in excess of 190,000
BTU per hour per cubic foot of furnace volume; or
€.2. Ratio of steam generated in pounds per hour (at maximum rating) to the

dry weight of the boiler in pounds equal to or in excess of 0.83.

+= FH SIS T DA ORA T — O FER i K O S

”

m. Major “components,” “accessories,” and “attachments” for marine boilers

described in 8A992.¢.
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9A990 Diesel engines, n.e.s., and tractors and “specially designed” “parts” and
“components” therefor, n.e.s. (see List of Items Controlled).
% EU YU A Fo XAVILOO1 H & RINE
a. Diesel engines, n.e.s., for trucks, tractors, and automotive applications of
continuous brake horsepower of 400 BHP (298 kW) or greater (performance

based on SAE J1349 standard conditions of 100 Kpa and 2501)

= RO T 7 X —Tho T, HlESIL L EDO S DTN
Z D EETRER Sy i S OV I

b. Off highway wheel tractors of carriage capacity 9 mt (20,000 Ibs) or more; and

. “« ”» [13 . »
major components and accessories, n.e.s.

= I HX—TH-o>T, BEWOEHOE N - XIT—DOHLDDH B,
—DENZ D ENIL N L ED S DR ONFE D EE 2 45

c. On-Highway tractors, with single or tandem rear axles rated for 9 mt per axel

(20,000 1bs.) or greater and “specially designed” major “components”.

#2855 (MM - FRZ—E P DORfH)

— HEAKO S B, EEEERO - ORISR T E LT
HLDOTH> T, WOWTINNIIEETDHHD

A vy Fux VA Lk

o 600 BARMOLY 7o Do FF =R Ty S
il F U 7= FofE

AN = = A 2 ) O e A0

= R

R P e e SR X ) SN DY |- E -3/

9A991 “Aircraft”, n.e.s., and gas turbine engines not controlled by 9A001 or 9A101
and “parts” and “components,” n.e.s. (see List of Items Controlled).
a. Military aircraft, demilitarized (not specifically equipped or modified for
military operation), as follows:

a.1 Cargo aircraft bearing “C” designations and numbered C-45 through C-118
inclusive, C121 through C-125 inclusive, and C-131, using reciprocating engines
only.

a.2 Trainer aircraft bearing “T” designations and using reciprocating engines or
turboprop engines with less than 600 horsepower (s.h.p.).

a.3 Utility aircraft bearing “U” designations and using reciprocating engines only.

a.4 All liaison aircraft bearing an “L” designation

a.b All observation aircraft bearing “O” designations and using reciprocating

engines.
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9A991 “Aircraft”, n.e.s., and gas turbine engines not controlled by 9A001 or
9A101 and “parts” and “components,” n.e.s. (see List of Items Controlled).
¥ EU U A RTHIET 2001F XAVILO02 223, [RIEEECKE Y A R &N
Aircraft A GHHEE a. b, d) 2SF TR,
a. Military aircraft, demilitarized (not specifically equipped or modified for
military operation), as follows:

a.1 Cargo aircraft bearing “C” designations and numbered C-45 through C-
118 inclusive, C121 through C-125 inclusive, and C-131, using reciprocating
engines only.

a.2 Trainer aircraft bearing “T” designations and using reciprocating engines
or turboprop engines with less than 600 horsepower (s.h.p.).

a.3 Utility aircraft bearing “U” designations and using reciprocating engines
only.

a.4 All liaison aircraft bearing an “L” designation

a.5 All observation aircraft bearing “O” designations and using reciprocating

engines.

=OfERE B lSEEE T b OE RS ,)

b. Aircraft n.e.s.;

1l

WS DO H A X —E T Vv O DESS

<«

c. Aero gas turbine engines, and “parts” and “components” “specially

designed” therefor.

W Lz OIS (O =5 AT IS IC S T 5 b D zkR<,)

”»” «

d. “Parts” and “components,” “specially designed” for “aircraft,” n.e.s.

T AR O G PR &R S O OFERS i

e. Pressurized aircraft breathing equipment, n.e.s.; and “parts” and

” «

“components” “specially designed” therefor, n.e.s.
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9A992 Complete canopies, harnesses, and platforms and electronic release

mechanisms therefor, except such types as are in normal sporting use.

% BU U R MOIIxe 3 2 HHERE 72 L

%30 & EMHSHIRE 0SB ol o BMTH - T, RIFEE
REPEFTED 2 bOIL, REABREE N T OED M ET D,

9B990 Vibration test equipment and “specially designed” “parts” and
“components,” n.e.s

% EU U X o X.B.VIL0O01 B & RN

F3 %k (FRE—Err YV roREEERK)
— HARE—ELZTrDT L — ROREEZETATD
VSO FHiEE W HENME L7 3EE

(A 7 1

9B991 “Specially designed” “equipment,” tooling or fixtures, not controlled by
9B001, for manufacturing or measuring gas turbine blades, vanes or tip

shroud castings, as follows (see List of Items Controlled).

a. Automated equipment using non-mechanical methods for measuring airfoil

wall thickness;

Z Lr—¥P—=INT., Up—F—T =y MIT,
0 EWMERSE AR T
DO T H, 15 E KO ELEE

EAREI T X I3 EM LI &
CENVNTHETAIROITINT 2479 7=

b. Tooling, fixtures or measuring equipment for the “laser”, water jet or

ECM/EDM hole drilling processes controlled by 9E003.c;

|11

J

Yo I v IO a7 RIRRRET HEE

c¢. Ceramic core leaching equipment;

J

vII v Mo aTofEHOEER LA

d. Ceramic core manufacturing equipment or tools

J

vIIv IO VDA DR A RWET B EE

e. Ceramic shell wax pattern preparation equipment;

SHIH|E

I3 I v IO 2 VOPLA D K OBER S

f. Ceramic shell burn out or firing equipment.




