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U11: Semiconductor Materials and Processes

U11 covers processing, packaging, assembly, testing and
handling of the devices in U12 to U14, but note that
aspects ofnanufacturespecific to certain devices can be
found in U12 and U14, under codes for LEDs, lasers, solar|
cells, thick film and hybridrciuits. Liquid crystal layer
manufactureis included in U14K01A1. Chip carrier,
multilayer substrate circuit board and chim-substrate
technologies are coded under integrated circuit

packaging in UXDO01A, and hybrid circuits in U403

and U14H04.

U11-A
Materials

See U14B03, U11C01J, ULB03C, U1EO01 and X12
D01C for chemical details of produced crystals, structures
and organic semiconductors.

U11-A01

Semiconductor materials, dopants

Includes preparation of semiconductor material from
precursors refining and purification, new semiconductor
material. For solar cell material see also appropriate code
in U12A02A2.

U11-A01A
Silicon
Silane, fluoride, chloride

[1992

U11-A01A1

Porous silicon
(U11-A01A)
LED

[1997]

U11-A01B

Alll-BVcompounds

Includes complex ternary and quaternary compounds.
Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride, arsinogalanes

[1997]

U11-A01C [1997]

All-BVI compounds
Includes complex ternary and quaternary compounds.

Mercury sulphide, cadmium mercury telluride, zinc
sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-A01D (1997

Group IV elements and their compounds @ept
elemental silicon)
Silicon carbide, diamond, germanium
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U11-A01F [1992
Organic semiconductor materials
U11-A01IM [1992
Dopants
U11-A01X [1992

Other semiconductor materials

Includes materials not covered by UAD1A to U1IA01F
codes, e.g. AMBVIgroup, AIBIIFCVI group, ABI\V\CV
group semiconductors.

Lead sulphide, lead telluride, chalcopyrite compounds,
copper indium sulphide, copper gallium selenide,
chalcogenide compounds, zinc tin arsenide, cadmium
germanium arsenide

U11-A02

Piezoelectrt, electrostrictive, magnetostrictive
materials

Materials for transducers are also coded in \X06
Includes electrets of organic materials whthibit
piezoelectric and pyroelectric properties. Also includes
Ferroelectric materials

Lead, titanate, zirconate, titanium, zirconium, bismuth,
permalloy, lead scandium tantalate, polyvinyl fluoride,
polyvinyl chloride, polyacrylonitride

U11-A03
Liquid crystéd electrochromic materials

U11-A03A [1992

Liquid crystal material, compounds, additives
See also VOK10A.

Chiral, ester, phenyl, smectic, cholesteric, nematic,
twisted nematic, cyano, hydroxy, mesogenic, polymer
dispersed LC, PDLC, polymer network&lGacetylene
derivates, phenyldioxanes, ferroelectric LC

U11-A03C

Electrochromic materials

For details regarding electrochromic display (structures,
circuits) see U14K02 codes.

[1997]

U11-A04

Magnetic materials
Magnetic materials in general are coded in VA2
Iron, garnet, alloy, oxide

U11-A05

Thick and thin film materials

Includes conductive p#ss and inks, thick film resistive
compositions (see also V@402C1). For general thick film
aspects see U1KI02.

Vehicle, solvent, frit, powder, paste
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U11-A05A [1987]

Screen print solders
Gold, silver, glass frit inks

U11-A05B [1987]

Substrate materiad

Includes novel composite material, new materials for
multilayer ceramic substrate (see also tH@3B1),
materials for other hybrid circuit substrate (see also U14
HO3C). For general integrated circuit substrate see also
U11-DO1A.

U11-A06 [1983
Resistfor semiconductor devicenanufacture
(U11-A09)

Includes photosensitivity increasing substances. See V04
RO1A for reists used in PCB manufactub@paratus for
coating, processing photoresist are covered by-U11
CO4A1 codes.

Photolithography, photosensitive, positive, negative

U11-A06A [1992
Organic resist for semiconductor device
manufacture
Quinonediazides, phenol resin

U11-A06B (1992

Inorganic resist
Germanium selenide, amorphous silicon

U11-A07 (1983

Encapsulants, sdants
(U11A09)

See V04501A for compounds used to encapsulate
complete modules, circuit boards etc.

Resin, epoxy, coating, powder, cure, harden, glass,
polythylene terephthalate
U11-A08 [1992

Insulating, conductive materials

U11-A08A (1992

Insulating materials for dielectric layer

Includes preparation of material from precursors, any
other aspect relating to layer structure or deposition
being covered by the appropriate codes UIA5A or
U11-C05B.

U11-A08A1 [1997]

Organic insulating material for semiconductor
manufacture
(U11-A05A)

Polyquinoxalines, polyquinozalones, polybenzoxazoles,
polimide crosslinking agents

U11-A08A2 [1997]

Inorganic insulating material for semiconductor
manufacture
(U11-C05B5, U1-LL05B7)

Prior to 1992, coded in U3A09 and/or U11C05B5, or
U11-C05B6, or UXCO05B7.

U11-A08B [1997]

Conductive materials for semiconductor
manufacture
(U12-A09, U11D03A1, U1DO3B)

Includes metals, alloys for e.g. electrodes, wires,
interconnections, lead frames. See also appropriate code
in U11D to identify use of respective metal or alloy, e.g.
U11-D03A1 for beam leads, UTI03B for

interconnections, electrodes.

U11-A08B1 [2005]

Organic conductive materials for semiconductor
manufacture

U11-A08B2 [2005]

Inorganic conductive materials for semiconductor
manufacture
(U11-A09, U11D03A1, U1DO3B)

U11-A09

Other materials for semiconductomanufacture
Includes resins not used as ensafants or sealants.
Adhesives

U11-A10 [1992
Abrasives, polishers, cleaners, etchants used in
semiconductormanufacture
(U11-A09)
Includes materials used in mechanical and/or chemical

treatment. Resist strippers are also coded here. See also
U11-C06A1, ULL07AL, or ULLO7B as appropriate.

U11-A11 [1997]

Developers for microlithography
(U11-A09, U11C04A1)



U11-A12 [1997]
Gases for semiconductor technology
(U11-A09)

For reactive processing gases see also-Alld
Argon, nitrogen, helium, ore

U11-A13 [2005]
Precursors for deposition process in
semiconductor manufacture
(U11-A09)
Includes reactive gases, liquid and solid precursors.

U11-Al4 [2006]

Nano-structural materials

Use in conjunction with other U1A codes to indicate
type of material. For conductive narstructural materials
in general, see also X12 codes.

U11-A15 (1997

Electroluminescent materials

(U11-A09, U14J)

Also includes other novel luminescent materialedin
semiconductor devices, e.g. phosphors,
photoluminescent and fluorescent materials. See 4J14
codes for electroluminescent devices and displays
(structure, circuits, manufacture).

U11-A15A [2002]

Inorganic electroluminescent materials

U11-A15B [2002]
Organic electroluminescent materials
Includes polymeric and organometallic complexes.
U11-A16 [2007]

Immersion lithography fluid

See U14C04K codes for immersion lithography apparatus
and method.

Ull-B

Bulk crystal growth

Includes methods of growing moaxystals of silicon,
germanium and other homogeneous materials except
those covered by subclass UBD3 below. See U1T01J1
for epitaxy and U1LCO1H for liquid phase deposition on
substrate.

Single crystal, monocrystalline, polycrystalline
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U11-B01 [1983]

Pulling from melt crystal growth for
semiconductormanufacture

Includes Czochralski method.
CZ pull, boules, liquid encapsulated Czochralski, LEC
U11-B02 [1987]

Zone refining, other

U11-B02A [1992]

Zone refining crystal growth for semiconductor
manufacture
Includes floating zone method.

Zone melting

U11-B02B [1997]
Crystal growth from melt in crucible
(U11:B02X)
Bridgman

Ul11-B02C [2002]

Spherical crystal growth methods

Includes e.gdroplet method. For spherical ICs see U13
DO6.

U11-B02X [1992]

Other crystal growth methods for semiconductor
manufacture

Includes vertical, horizontal gradient freeze method;
floating fluidised bed method. For ribbon techniques,
edge defined film growthsee U11B04.

U11-B03 [1987]

Characterised by crystal material and
crystallographic orientation

Includes chemical techniques rather than apparatus
details. This code is usually used in conjunction with
other codes, whenever crystallographic structure is
emphasised.

Oriented films

U11-BO3A [1992]

Bulk crystal growth of ABV compounds
Includes complex ternary and quaternary compounds.

Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride
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U11-B03B [1992]

Bulk crystal growth of AIBVI compounds
Includes complex ternary and quaternary compounds.

Mercury sulphide, cadmium mercury telluride, zinc
sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-B03C [1992]
Bulk crystal growth of AlV elements and their
compounds

Excludes elemental silicon.
Carbongermanium, silicon carbide
U11-BO3X [1992]

Bulk crystal growth of other semiconductor
compounds

Includes bulk growth of elemental silicon crystal, or bulk
growth of any other semiconductor material not
mentioned in U11B05 section.

U11-B04 [1987]

Ribbon techniques, pulling/casting from melt for
semiconductor devicenanufacture

Includes edgealefined filmfed crystal growth process,
forming dendritic web e.g. for photovoltaic applications.

EFG, monocrystal, polycrystal

U11-B05 [2002]
Apparatus detals for crystal growth

U11-BO5A [2002]
Crucibles, crystal holders

U11-BO5B [2002]
Crystal pulling mechanisms
Includes pullingods, pullseeds etc.

U11-BO5C [2002]

Heating/cooling arrangements for growth vessel,
crucible

u1iC

Substrate processing for seimonductor device
manufacture

In U1%C, each sulgroup ¢C01,-C02,-C03 etc.) covers a
distinct category of processing e.g. deposition, doping,
heat treatment etc. and is further divided to indicate
techniques used for a particular device or technology,
such as FET or gallium arsenide. For example, electrode
manufacturefor gallium arsenide devices is coded in U1l
CO5E(L or-2) and U14C05F3; in another example,
forming smoothing insulating layer over interconnection
structure is coded in UECO05B9 and UXCO5D1. Aspects
regarding processing apparatus are covered by-O002
codes.

U11-Co1

Deposition of active materials (e.g.
semiconductors)

U11-CO1A to ULLCO1H are applied for deposition using
specified apparatus, with details about apparatus
covered by U1LC09 codes. UXCO01J codes are used to
indicate details of substrates or the nature of deposited
active layers. Note that U1C01J1 is uskonly when
epitaxy is emphasised as an important aspect of the
invention. For methods which imply epitaxial deposition
e.g. molecular beam epitaxy, liquid phase epitaxy,-U11
C01J1 is not used.

Ul11-Q01A
Physical deposition of semiconductor layer

U11-CO1A1 [1987]

Thermal evaporation for deposition of
semiconductor layer

Arc evaporation, thermal vacuum evaporation using e.g.
resistive heating, or inductive (RF) heating.

U11-CO1A2 [1987]

Molecular beam, atomic beam, ion beam
deposition of semiconductor layer

Includes cluster ion beam deposition. For reactive ion
beam deposition see U1CO1B.

MBE

U11-CO1A3 [1997]
Sputtering deposition of semiconductor layer
(U11:-C01A9)

Includes deposition by glow/RF discharge, magnetron
sputtering. Prior to 1997 sputtering wasvered in U11
CO1A9.

U11-CO1A9 [1987]

Other methods of physical deposition
Includes also laser ablation.



U11-C01B

Chemical vapour deposition of semiconductor
layer

For apparatus see U1@09B and in case of plasma
enhanced CVD arelectroncyclotronresonanceCVD,
U11-C09C. Also includes reactive ion beam deposition
and seeded crystallisation deposition techniques. Prior to
199201 for PECVD see UQQ1A9 and UXCO1B. Also
cover Vapour phase epitaxy (VPE).

CVD, low pressure, LPCVD, PECVD, photochéthicaD,
atmospheric pressure, APCVD, ECRCVD, hot filament,
HFCVD, metairganic, MOCVD, organometallic, OMCVD

U11-C01B1 [1987]

Beam/mask assisted CVD of semiconductor layer

Using beam/mask defining areas of localised reactive
deposition.
Laser assisted, LACVD

U11-CO1C [1987]

Large surface area deposition

E.g. physical or chemical vapour deposition for solar cells
(see also UL-202A3), semiconductor memories arrays
(see also U1-C18B5).

Roll to roll, continuously moving web, continuoug bel

U11-CO1D [1987]

Other methods of deposition of semiconductor
layer
(U11:C01X)

U11-CO1F

Langmuir Blodgett method
(U11-CO1D)
Mono-molecular films

[1992]

U11-CO1H [1992]

Liquid phase deposition of semiconductor layer
(U11-C01D)

Includes sliding osloping position liquid phase epitaxy,
electrophoresis, atomised films, conversion of insulating
layer (e.g. oxide) into semiconductor by immersion into
solution.

LPE

U11-C01J [1987]

Nature/structure/material/composition of active
layers

When method of dposition is specified, UtC01J codes
are used in conjunction with codes abov€@1A;C01B,
etc.).

EPI Manual CodeXx)20 485
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U11-co1J1 [1987]

Epitaxial growth of semiconductor layer

Only used when epitaxy is emphasised as essential for
method of deposition or structure describeBor epitaxy
by seeded crystallisation see also U2@1B and U%1
C01J8. This codenst used for methods of deposition
which imply epitaxy e.g. molecular beam epitaxy, liquid
phase epitaxy.

Single crystal layer, atomic layer epitaxy, ALE

U11-C01J2 [1987]

Semiconductor amorphous/polycrystalline film
Includes specific crystalline form e.g. HSG, spherical grain.
Thin film

U11-C01J3 [1987]

Deposition of semiconductor layers other than
silicon

U11-CO1J3A [1992]

Deposition of AIHBV compound layer
Includes complex ternary and quaternary compounds.

Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride

U11-C01J3B [1992]

Deposition of AHBVI compound layer
Includes complex ternary and quaternary compounds.

Mercury sulphide, cadmium mercury telluride, zinc
sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-C014 [1987]

Deposition of other inorganic semiconductor
material layers

U11-CO01J4A [1997]
Deposition of group IV element/compound layer
(U11-C01J4)

Silicon carbide, diamond, germanium

U11-C01J5 [1987]
Polymer, organic film structures
Macromolecular

U11-C01J6 [1987]

Heterojunction, superlattice structures, cantum
wells, wires, boxesnanufacture
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U11-CO1J6A [2006]

Strained layers and their manufacture

Manufacture of strained layers to enhance material
properties seh as chargearrier mobility.For device
with strained layer structure see al&l2-EQ1B1A.

Strained silicon, straineldyer super lattice, strained
layer, relaxed layer, SLS

U11-CO1J7* [1987-1996]

Other active layers, electroluminescent,
ferroelectric

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 1996. Includes layers
e.g. for bubble memories, SAW devices. For
electroluminescent layer deposition see also LID4. For
ferroelectric layer deposition e.g. for caqitor
manufacture see U11C05G1B and U1Q05B codes.

U11-C01J8 [1987]

Characterised by substrate details

E.g. for solar cells, thin films, rugged, trenched substrate,
three-dimensional structures with layers built up to
include isolation regions. Incled deposition with lattice
adaptation on substrate being crystalline insulating
material or semiconductor material, also deposition on
substrate with particular geometry e.g. grooves, holes.
For selective, lateral epitaxy by seeded crystallisation see
alsoU11-C01B and UXC01J1. Covers also separation of
epitaxial device layers (see also U2Q1J1) from
substrates on which they are grown (see also-U11
C04D1).

Sandwich wafer

U11-CO01J8A [1997]

Substrate bonding

(U12:-C01X)

Covers bonding of semiconductor ¢ag to insulation or
semiconductor substrate, forming protection film on back
of wafer to prevent autodoping, (previously coded in
U11-C01X). For silicon on insulator structures see also
U11-C08A6.

SOl

U11-C01J8B [1997]
Preventing lattice mismatch
(U1:0138)

Includes forming buffer layer for lattice compatibility.

U11-C01X

Other aspects of deposition

Covers deposition using vibrating substrate, e.g. in liquid
phase deposition (see also UCD1H), etc.

U11-C02

Doping for semiconductor devicemanufadure

For introducing impurities (dopant) during growth or
deposition of material, ULXCO02 should be used in
conjunction with appropriate codes in U-BLor U11C.

Codes in this sublass should be used in conjunction

which each other. For example, ion impiation of

gallium arsenide layers for MESFET using beams oriented
at a certain angle is coded in UCD2B2, U1-L02J1A and
U11-C02J6 (if structure of device is novel, or in order to
identify type of device, U12 codes will be also used).

U11-C02A
Diffusion, apparatus and associated techniques

U11-CO2A1 [1987]

Diffusion apparatus

Electrical aspects of diffusion furnaces are also covered
by X25C codes.

U11-C02A2 [1987]

Diffusion techniques, dopant layer structures

Used only if special conditions for dopant diffusion or
structures are emphasised, e.g. using masks for edge
diffusion or under slanted angle. Includes diffusion from
solid or gaseous phase dopant source in contact with
semiconductor surface.

U11-C02B

lon implantation, apparatus and associated
techniques
lon injection, ion bombardment

U11-C02B1 [1987]

lon implantation apparatus

For novel aspects of ion beam appts. see alse V05
FO5A7C.

lon source, ion beam generator, focussing, deflection,
control, procesing chamber

U11-C02B2 [1987]

lon implantation techniques

Used only if special ion implantation conditions are
emphasised, e.g. using masks, implantation at certain
angle between ion beam and surface plane or crystal
planes (to avoid channelling), etc.

Recoil implantation
U11-C02J

Doping aspects relating to substrate, structures,
layers, devices being processed



U11-C02J1 [1987]
Doping nonsilicon semiconductor substrate

U11-C02J1A [1992]

Doping AIHBV compounds
Includes complex ternary and quaternaympounds

Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride

U11-C02J1B [1992]

Doping AHBVI compounds
Includes complex ternary and quaternary compounds.

Mercury sulphide, cadmium mercury telluride, zinc
sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-C02J1C [1992]

Doping AlV elements and their compounds
Germanium, diamond, silicon carbide

U11-C02J1X [1992]
Doping other semiconductor materials

U11:C02J2 [1987]

Doping heterojunction structures

U11-C02J3 [1987]

Doping norsemiconductor layers, insulators,
polymers

Includes e.g. implanting wiring surface prior to patterning
in order to prevent formation ohillocks (see also U11
CO05D3, U1-D03B2).

Macromolecular

U11-C02J4 [1987]

Other techniques and apparatus

Includes doping aspects using wave or particle treatment.
Includes alloying of doping materials with semiconductor
body.

Radiatiorenhancedliffusion

U11-C02J5 [1987]

Doping for bipolar devicenanufacture

Includes doping of electrode regions, formation of buried
layers.

Shallow junction

U11-C02J6 [1987]

Doping for FETmanufacture

Includes doping of electrode regions e.g. using gate
electrode as mask for forming source and drain.

Channel stop implants, LDD
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U11-C02J7 [1987]
Doping for other semiconductor device
manufacture
Capacitor, LED, solar cells

U11-C02X*

Other doping

*This code is now discontinued, but remains searchable
and valid for records from 1988 to 1996. See \CIRJ4
from 1997 for alloying aspects.

[1988-1996]

U11-C03

Heat, electrical, radiation treatment of
semiconductor body; apparatus

Codes from U1C03B to U1LC03D, epresenting various
treatment techniques, are used in conjunction with J11
C03J1 to ULL03J3 codes for structures, and/or 11
C03J8 codes for specific materials.

U11-CO3A [1987]

Heat, radiation, furnace treatment

Includes temperature control systems aapparatus for
semiconductor manufacture, or substrate in vacuum
processing apparatus, e.g. sputtering, CVD or etching
apparatus (see also appropriate codes in XB).
Electrical aspects of furnaces are covered byE2®9des.

Heater, temp, control, IRarp

U11-C03B [1987]
Electron/ion beam treatment of semiconductor
For apparatus, see also M@B5A codes.

U11-C03C [1987]

Other type of treatment of semiconductor

Plasma, hydrogen plasma, electrical pulse, mechanical
pulse

U11-C03D [1992]
Laser treatmentof semiconductor
(U11-C03C)

U11-CO3E [1997]

Radiation treatment of semiconductor
(U12-C03B, U1L03C)

Includes bombardment with wave or particle radiation.
Radioactive pulse

U11-C03J [1987]

Nature of process/techniques, structure/material
being treated
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U11-C03J1 [1987]
Recrystallising semiconductor layer
(H011:021/324)

U11-C03J2 [1987]

Annealing, defect control, gettering of
semiconductor

U11-C03J2A [1992]

Annealing semiconductor layer
Rapid thermal annealing, RTA

U11-C03J2B [1992]

Gettering, defect control of semiconductor

Includes introducing internal imperfections, strained
layers and methods for external gettering e.g. honing,
sandblasting, backside damage. Covers also deep level
dopants for lifetime carrier control, killer dopant (see also
U11-C02 codes where doping techniques or structures
are novel).

Intrinsic gettering, bulk micro defects

U11-C03J3 [1987]

Blanket treatment of semiconductor

E.g. forming punch through implants todece short
channel effects in submicron CMOS (see alscCQ2B2,
U11-C02J6).

U11-C03J4 [1987]
Heat/radiation treatment for very large surface
area
E.g. for solar cell.

U11-C03J5 [1987]

Beam treatment of localised areas on surface

U11-C03J6 [1987]

Semiconductor heat/radiation treatment using
masks, structures on substrate

U11-C03J7 [1987]

Producing localised depth profile, and other
structures by semiconductor treatment

Includes e.g. potential barrier diffusion region below
deep contact diffusiond suppress software errors
produced by radiation (see also appropriate La2
codes and U14\11), inhibiting dopant diffusion in
semiconductor (e.g. silicon) by using preamorphising
agent (e.g. germanium) to create shallow junction with
lateral containmen(see also U1-L02 codes).

U11-C03J8 [1992]

Heat/radiation treatment of nonsilicon
semiconductor material

U11-C0O3J8A [1992]

Heat/radiation treating AlllBV compounds
Includes complex ternary and quaternary compounds.

Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride

U11-C03J8B [1992]

Heat/radiation treating AItBVI compounds
Includes complex ternary and quaternary compounds.

Mercury sulphide, cadmium mercury telluride, zinc
sulphide, mercury sulphide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-C03J8C [1992]
Heat/radiation treating AlV elements and their
compounds

Diamond, silicon carbide

U11-C(BJI8X [1992]

Heat/radiation treating of other semiconductor
materials

U11-Co4

Lithography (phote, beam, etc.), masks,
techniques, exposure and alignment

The following codes are no longer applied but remain
valid for records prior to 199201: UA104A2, W1-
C04A3, ULLL04A4, UILL04A5, ULL04C1.

U11-CO4A [1983]

Resist processing, mask manufacture and
inspection, and exposure control in
microlithography

(GO3F007)

U11-C04A1 [1987]
Cleaning, rinsing, spin coating, developing,
inspection for microlithograply

From 1992 all cleaning processes not related to
microlithography are covered by UTI06A1B.

U11-CO4A1A [1992]

Wafer preparation for resist coating

Includes cleaning, rinsing, drying, baking, priming or
silylating.

U11-C04A1B [1992]

Wafer coating with resist for microlithography

Ly Of dzRSa T aNIOA Y INBYWSKIINES
resist.

Spin coating
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U11-CO4A1C [1992]

Developing, resist strippig (wet process) for
microlithography
For developer materials see URIL1.

U11-CO4A1D [1992]

Plasma oxidising or ashing for microlithography

Includes resist selective removal by e.g. laser, ion beam.
For apparatus, see U3@09C.

U11-CO4A1E [1992]

Testing, measurement and Inspection of mask for
microlithography

For inspection of lithographic layers see also {501B

code. For all other measurement, testing or inspection for
microlithography see also UFH01 and S02/S03 codes as
appropriate.

U11-CO4AF

Resist processing

Includes all post wafer coating processes to prepare resist
on wafer for lithographic exposure.

Hard bake, soft bake, surface treatment, hydrophilization,
solvent evaporation

[2005]

U11-CO4A1H [1997]

Anti-reflective layers for microlihography
See also UECO4E1.

U11-CO4A2*

Optical masks

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 1991. From 1992 see
U11-CO4E2.

Shielding layer

[1987-1991]

U11-CO4A3*

X-ray masks

*This code isiow discontinued, but remains searchable
and valid for records from 1987 to 1991. From 1992 see
U11-C04H2.

[1987-1991]

U11-CO4A4*

Other masks

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 1991. Includes masks
e.g for sputter apparatus. From 1992 see UQQ4F2,
U11-C04G2.

[1987-1991]
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U11-CO4A5* [1987-1991]

Electron/particle beam apparatus

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 1991. From 1992 see
U11-CO4F1 for electron beaapparatus, and UXC04G1
for ion beam apparatus.

U11-C04A6 [1987]

Control of exposure apparatus

From 1992 this code is used in conjunction with U11
CO4E1 for control of optical exposure light source (e.qg.
laser, lamp), or with UXCO04F1 for control of ettron
beam apparatus, or with UXC04G1 for control of ion
beam apparatus, or with U¥C04H1 for control of Xay
apparatus.

U11-CO4A7 [2005]

Other lithographic aspects for microlithography

Includes e.g. biological process. For Miemod Nano
imprint lithography from 2005 see U1@04J codes.

U11-C04B [1983]
Alignment
U11-C04B1 [1987]

Producing alignment marks on substrate, mask
and mark details

U11-C04B2 [1987]
Mark detection and position control signal
generation in microlithography

See also SGR03 cales for optical systems, in particular
S02A10D2for checking of alignment.

Optical recognition, througthe-lens, TTL

U11-C04B3 [1987]

Alignment for beam equipment in
microlithography
(HO1021/027, GO307/20)

U11-C04C [1983]
Exposure fomicrolithography

U11-Co04C1*

Exposure source details

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 1991. From 1992 see
U11-C04 {E1;F1;G1;H1) codes, as appropriate for type
of exposure source used lithographic process.

[1987-1991]
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U11-C04C2 [1987]

Focussing control for exposure apparatus

This code is used in conjunction with other L4 {E1;
F1;G1;H1) codes, depending on type of exposure source
used, e.g. lens focussing in laser microlithographic syste
is coded in UIC04C2 and UXCO4E1.

Optical system adjustment, lens positioning

U11-C04C3 [1987]

Vertical alignment and tilt control for exposure
apparatus
Throughthe-lens, TTL

U11-C04C4 [2002]

Reticle and stage drive mechanisms

This code is used gonjunction with other U14C04 {E1;
F1;G1;H1) codes, depending on type of exposure source
used.

Stepand-repeat, wafer stepper scan.

U11-C04C5 [2005]

Vibration control and compensation for
microlithography
Includes e.g. reaction frames, balance mass, mounts.

U11-C04D [1987)]

Masking techniques for microlithography

Relates to lithographic structures on semiconductor or
active layer. Until 200701 includes e.g-diff, sequences
of masking and etching techniques to produce patterned
structures on integated circuit, and masking techniques
used in noAmicrolithographic steps of semiconductor
manufacture From 200701 see UX106C for all non
microlithographic masking, along with other relevant
codes, e.g. UEC05D3 for masking techniques applied to
interconnectionmanufacture U1:C07D1 for masks used
in etching fine details, U€18D and UHK01A1C for
masks used in optical filtenanufacture for LCD, etc.

Pattern transfer, Dissolving mask
U11-C04D1 [1987]
Conformal masks, lifoff techniques for
microlithography
U11-C04D2 [1987)

Norrmask fine line width production for
microlithography

Includes e.g. use of holograms, diffraction grating, phase
segregation of metals.

Two beam interference exposure

U11-CO4E (1992

Photolithography for semiconductomanufacture

U11-CO4E1 [1997]

Apparatus and method for photolithography
(U11-C04C, ULL04C1)

Includes exposure using optical and Aonising

ultraviolet radiation (for exposure using ionising

ultraviolet radiation e.gEUV see ULXCO04H codes). For
control and focusing aspects see also {CIMA6 and
U11-C04C2 respectively. Includes e.g. exposing peripheral
portion of wafer.

Laser, UV, lamp, stepper, light source, projection, dummy
wafer

U11-CO4E1A [2005]

Optical elementsand systems for
photolithography
Includes individual lenses and mirrors as well as multiple

lens/mirror systems, and other neslectrical optical
elements for beam focus.

U11-CO4E2 [1992
Optical masks for photolithography
(U11-C04C2)

Includes mask repaipellicle protectioncase holdergor
masks (see also UF02), mask inspection.

Phase shifting, photomask, reticle

U11-CO4F [1997]

Electron beam lithography for semiconductor
manufacture

U11-CO4F1 [1997]

Apparatus and method for electron beam
lithography

(U1-C05A5, U1LL04C, ULT04A6)

For control and focusing aspects see also-G04A6 and
U11-C04C2 respectively. Includes methods of avoiding
WOKI NBS dzlJQ -E dodediBrandvél dethils pfS S
apparatus and methods of apparatus monitoring,
operation and control.

Beam modulation, electrodes

U11-CO4F2 [1992
Masks for electron beam lithography
(U11-C04A4)

Also see VOF codes for novel electron beam lithography
masks.

Sencil mask

U11-C04G [1992

lon beam lithography for semiconductor
manufacture



U11-C04G1 [1997]

Apparatus and method for ion beam lithography
For control and focusing aspects see also-G0#A6 and
U11-C04C2 respectivelgee VOF- codes for novel details
of apparatus and methods afpparatus monitoring,
operation and control.

U11-C04G2 [1992]
Masks for ion beam lithography
(U11-C04A4)

Also see VO¥ codes for novel ion beam lithography
masks.

Stencil mask

U11-CO4H [1997]

X-ray lithography for semiconductomanufacture
Roentgen

U11-CO4H1 (1997

Apparatus and method for Xay lithography
(U11-C04C, UIC04C1)

Includes exposure usingray, soft Xray and ionising
ultraviolet radiation (for exposure using néonising
ultraviolet radiation e.g. DUV see UCD4E codes). For
control andconfinement aspects see also UCD4A6 and
U11-C04C2 respectively. See MB&nd VO3 codes for
novel details of apparatus and methods of monitoring,
operation and control.

Extreme ultraviolet, EUV
U11-C04H2 [19927

X-ray masks
(U11-C04A3)

Also see/05E08 codes and V&5 codes for novel-iKy,
soft xray and EUV lithography masks.

U11-C04J [2009
Imprint lithography for semiconductor
manufacture
Includes use of stamps and presses to form pattern.
Soft lithography

U11-C04J1 [2009]

Stamp design and manufacture

U11-C04J2 [2005]
Process methods and control
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U11-C04K [2005]

Immersion Lithography

Includes all apparatus and methods for exposure through
a liquid.See other U14C04 codes for tygpof exposure
source used. For immersion fiutomposition see Ut1
Al6.

U11-CO4K1 [2007]

Fluid management apparatus

Includes all apparatus associated with handling,
processing and delivering fluids for immersion
lithography.

U11-CO4K2 [2007]

Fluid management methods

Includes all methods angrocesses for fluid
manipulation, including measurement and monitoring
aspects (see also appropriate S02 and S03 codes)

U11-C05

Layer formation
Includes insulating, passivating and conductive layers.

U11-CO5A

Organic insulating layer formation

Prior t01992 this code included new materials as well as
methods and structures related to organic insulating
layer. From 1992 see UH08A1 for new materials. See
also other relevant codes, e.g. UCD5B9 when organic
layer is used for planarising interconnectisinuctures,
U14HO03A1 or U14403A4B4 when used for packaging
mountings or multichip interconnect.

U11-C05A1 [1987]
Combined with organic materials

U11-Q05B

Inorganic insulating layer deposition

U11-C0O5B1 to UI-L05B4 are used where apparatus and
assochted techniques are emphasised (see also-G0D9
codes for apparatus details); UTJ05B5 to U1-C05B8

are used for type of deposited material and substrate;
e.g. CVD of a silicon dioxide layer on gallium arsenide
substrate is coded in U1C05B2, UL-C05B7and U1t
CO05B8. For novel materials see LMIBA2.

U11-CO5B1 [1983]

Chemical reaction of semiconductor substrate for
insulating layer formation
E.g. oxide, nitride.

Oxidation, thermal oxidation, anodic oxidation,
nitridation
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U11-CO5B2 [1987]

Insulating layer deposition using
physical/chemical vapour apparatus

For apparatus details see also UTQ9 codes.

U11-CO5B3 [1987]

Localised deposition of insulating layer

Indudes e.g. deposition using beam induced @v¥D
masks.

U11-C0O5B4 [1987]

Modifying materials deposited on substrate
(metallic oxides)

Includes e.g. oxidation of metallic layer (e.g. forming
alumina film by oxidation of aluminium layer).

U11-C05B5 [1987]

Deposited inorganic nitrogen containing
insulating layers

Includes all nitrides of silicon and silicon oxide using
methods in U14C05B1, U1-L05B2 or ULC05B3.

Silicate glasses and silicon oxides without nitride content
are covered by UXCO05B7.

U11-CO5B6 [1987]

Chemically altered deposited layers
Alumina layer, metal nitrides, metal oxides, hafnium oxide

U11-CO5B7 [1987]

Chemically altered semiconductor material and
other nitrogen free dielectric layers

Includes all silicate glasses and silicaides without
nitride content. Includes also fluoride type dielectric
layers. It also covers deposition of ferroelectric film e.g.
for capacitor dielectrics.

Phosphesilicate glass, PSG, BPSG, spin on glass, SOG,
calcium fluoride, barium strontium fluogd calcium
strontium fluoride, silicon dioxide

U11-CO5B8 [1987]

Nonsilicon semiconductor substrate for
insulating layer deposition

U11-COSB8A [1992]

Alll-BV compound substrate for insulating layer
deposition

Includes complex ternary argliaternary compounds.
Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride

U11-CO5B8B [1992]

All-BVI compound substrate for insulating layer
deposition

Includes omplex ternary and quaternary compounds.
Mercury sulphide, cadmium mercury telluride, zinc

sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-CO5B8C [1992]

AlIV element/compound substrate for insulating
layer deposition
Silicon carbide, diamond

U11-CO5B8X [1992]

Other nonsilicon substrate for insulating layer
deposition

U11-CO5B9 [1987]

Characterised by sequence of steps to produce
insulating layer structure, shape

Includes e.g. dielectric layer appliedep\nterconnection
structure (see also UtC05D1), planarisation layers,
passivation films, patterning, etching dielectric layers
with metallic interconnection aspects (see also other
relevant codes e.g. U1C05D1, U1LL05D3). Also covers
layers to prevensoft errors (inside device, rather than
package adaptations). Includes pastatment of
insulating layers.

U11-CO5B9A [1997]

Planarisation/protection
(U11-C05B9)

Includes e.qg. dielectric layer applied over interconnect
structure (see also UXC05D01), pinarisation layers,
patterning etching dielectric layers with metallic
interconnect aspects (see other relevant codes e.g.-U11
C05D1, U1-L05D3). Also covers passivation films, films
for moisture protection, etching stop layers and films for
radiation proection.

Smoothing, field oxide

U11-C05B9B [1997]
Insulating side wall formation
(U11-C05B9)

Includes forming side wall spacers.

U11-CO5B9C [1997]

Buried insulating film formation
(U11-C05B9, UILL08A1L)
Buried layer



U11-C05C

Electrode andnterconnection layer formation

Includes methods of deposition of conductive layers. For
apparatus details see U409 codes. From 1997, U11
CO5C codes cover specific deposition methods for
superconductive films (see also UEA2A). Prior to 1997
for superconductive film deposition see UA101 codes.

Silicide, polysilicon, metallisation

U11-CO5C1* [1983-1986

Interconnections

*This code is now discontinued, but remains searchable
and valid for records from 1983 to 1986. See \CIIED
from 1987.

U11-C0O5C2 [1987]

Physical deposition of conductive layer

E.g. sputter, thermal evaporation, electron beam
evaporation, etc. For appanas see ULIC09A.

Magnetron sputter deposition, refractory metal silicide

U11-C05C3 [1987]

Reactive chemical deposition of conductive layer
For apparatus, see UiQ09B.
CVvD

U11-CO5C4* [1983-1986]

Electrodes

*This code is now discontinued, but remains stmble
and valid for records from 1983 to 1986. See {CIBE
from 1987.

Silicide

U11-C05C5 [1987]
Localised deposition of conductive layers,
selective deposition

Covers beam induced deposition or use of masks.
Anisotropiadirectionaldeposition

U11-C0O5C6 [1987]

Other methods of forming conductive layer
Includes electroplating, transformation of deposited
layer, (e.g. semiconductor into conductor, or insulator
into superconductor), deposition by solution process

(electroless by chemical reaction) etc. For doping aspects

related to permanent or temporaryhange of

conductivity, e.g. reduction of contact resistance, see also

U11-C02J33.

U11-C0O5C7 [1987]
Chemical, metallurgical details of conductive
layers, using CVD, sputter deposition

Includes pre or aftetreatment of deposited layer or
substrate on whicltonductive layer is deposited.
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U11-C0O5C9 [1983]

Other aspects of conductive layer formation

From 198701 for formation of resistive layers and bumps
see U11C05G.

U11-C05D [1987]
Interconnections
(U11-C05C1)

U11-Co5D1 [1987]

Nature of material

Mainly usel for multilayer wiring insulating layers, e.g.
for smoothing surface topography. Covers use of
dielectric layers in multilayer interconnects both in
integrated circuit chips and in multichip modules.
Includes interlayer insulating film for mutually instirey
wires (including electrodes) arranged on same plane or
upper and lower wires. Includes shaping of insulator
around deposited interconnection (see aldé1-C05B9).

U11-C05D2 [1987]

Multilayer metallisation manufacturing
techniques

Includessequence of steps to result in multilayer
structure i.e. deposition, shaping in which the techniques
may be routine, but succession of steps or final structure
is novel. Covers metallic layer deposited simultaneously
over two differing apertures on two ddrent levels.
Includes Damascene processes.

U11-C05D3 [1987]

Lateral/vertical interconnection manufacture

Includes lithographical aspects, etching, deposition for
shaping conductor, through holes to accommodate
contacts to devices and contacts betweendisv For
opening, etching vias, windows into dielectric over region
to be contacted see also UT107D2. Also covers filling of
contact holes with conductive material or forming
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other relevant codes, e.g. UX105G2, U1D03B3, U1l
D03C3. For metallurgical aspects, e.g. electromigration,
diffusion barriers, low resistance interconnection, see
also U11D03B2. Includes dudlamascene processes.
Buried interconne@bns, windows, contacts, step
coverage, runners

U11-CO5D4 [1987]

Interconnections to semiconductor device
electrodes

Includes metallisation that facilitates electric current
conduction to and from semiconductor device (see also
U11-CO5E, UI-CO5F codeskor metallurgy related to
e.g. electromigration, low resistance intermections,

see also U1-D03B2.

i
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U11-CO5E [1987]

Electrode manufacture
(U11-C05C4)

Includes metallic, dielectric and doped semiconductor
regions that form electrode with or without electrical
connection thereto. For contacts to electrodes see also
U11-C05D4, for metallurgical aspects see also-U11l
D03B2. For electrode bump see UCO5G2@&nd/or U1t
DO03BL1. If electrode structure is novel see also-8B02.

U11-CO5E1 [1987]

Ohmic, Schottky etc. electrode manufacture

For contacts to semiconductor device electrodes see also
U11-C05D4, for metallurgical aspects see also-U11
D03B2.

U11-CO5E2 [1987]
Geometric structure miniaturisation for electrode
manufacture
Includes e.g. submicron gateshaped gatenanufacture
U11-CO5E3 [1992]

Selfalignment for electrode manufacture

Used e.g. for sellligned silicon gatenanufacture(see
also U11CO5F1)selfaligned emitterbase contacts in
bipolar transistor (see also UL105F2).

U11-CO5F [1987]
Electrode manufacture for specific device,
semiconductor substrate

U11-CO5F1 [1987]

Electrode manufacture for FET

U11-COSF1A [2005]

Gate insulation layer maniacture

Includes forming insulated gate structures for all MOS
gated devices.

U11-CO5F2 [1987]

Electrode manufacture for bipolar device

Includes electrodenanufacturefor diodes, bipolar
transistors.

U11-COSF2A [1992]

Electrode manufacture for bipolar dége with
polysilicon emitter

U11-CO5F3 [1987]

Electrode manufacture for nossilicon
semiconductor

U11-CO5F3A [1992]

Electrode manufacture for AHBV substrate
Includes complex ternary and quaternary compounds.

Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride

U11-CO5F3B [1992]

Electrode manufacture for AlV substrate
Diamond, germanium, silicon carbide

U11-CO5F3D [1992]

Electrode manufacture for AIBBVI substrate
Includes complex ternary and quaternary compounds.

Mercury sulphide, cadmium mercury telluride, zinc
sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-CO5F3X [1992]

Electrode manufacture on other semiconductor
substrate

U11-CO5F4 [1987]

Electrode manufacture for heterojunction
Heterojunction gate

U11-CO5F5 [1987]

Electrode manufacture for thin film transistor

U11-CO5F6 [1987]

Electrode manufacture for other evices e.g.

SAW, CCD, semiconductor lasers, photovoltaic,
superconducting devices

This code is used in conjunction with other relevant codes
to identify type of device, e.g. U@ for SAW, U1302

for CCD, UL¥ for superconducting devices, etc. It also
includes electrodenanufacturefor resistors (see also
U11-C05G1A), capacitors (see also CIIBG1B).

U11-CO5G [1987]

Passive component manufacture

Includes formation of resistive layers, contact bumps,
fuses.

U11-C05G1

RLC component manufacture

U11-CO5GA [1992]

Resistor manufacture
For details regarding resistor structure see dl€@®-C03.



U11-CO5G1B [1992]

Capacitor manufacture

For details regarding capacitor structure see also-002
codes.

U11-C05G1C [1992]
Inductor manufacture
For details regarding inductor structure see also {CI3.
U11-C05G2 [1987]
Fuses, contact bumps and pads, viaanufacture
for semiconductor device
U11-CO5G2A [1992]

Fuses manufacture

Includes antifuse manufacture. See also X for fuse
structure after 2002. Prior to 2002 see UDD3B2A.

U11-C05G2B [1992]
Contact bumps, bonding pads manufacture
See also UED03B1 for metallurgical details.
U11-C05G2C [1992]

Vias, pillars, studs manufacture

See also UEC05D3, U1D03C3, U1-DO3BY. Includes
e.g. back side metallisation (see also {D3B9Y) and
metallised vias through ceramic substrate for HF circuits.
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U11-C05X [1992]
Other aspects of layer formation

U11-C06
Mechanical treatment, surface chemical
treatment of semiconductor substrate and beam
lead manufacturing techniques

U11-CO6A [1987]

Mechanical and surface chemical treatment

U11-C06A1 [1992]
Cleaning, polishing or grinding
(U11-C04A1)

Prior to 1992 all cleaning processes are covered by U1l
CO4A1. From 1992 for cleaning processes relating to
microlithography see UXC04A1A. For cleaning leads
after package encapsulation see UEQ2B. For materials
involved e.g. polishers, abrasives, etee also U1-A10.

U11-CO6A1A [1992]
Grinding, bevelling, lapping, polishing
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U11-C06A1B [1992]
Cleaning
(U11-C04A1)

Includes drying of wafer after cleaning process. Includes
dry cleaning e.g. electrostatic. It also covers native oxide
removal, but not ething of previously deposited

Insulating layer. Includes cleaning apparatus but excludes
cleaning of processing apparatus or package.

U11-CO6A1C [2002]
Process endpoint detection for cleaning, polishing
or grinding

U11-C06A2 [1992]

Cutting, dicing

Includeswafer production by crystal slicing or sawing,
also dice preparation from wafer by scribing, making
grooves, cracking, cleaving, breaking or cutting. For
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while cutting it into separate dice see als@1-F02A2.
Grind, groove, slice, divide

U11-CO6B [1987]

Beam lead device manufacturing techniques

See also UXC08A5 when beam lead technique is used as
isolation method between circuit elements. See also-U11
C05D4 or/and UED03A1 codes when metallisation
process is emphasised as main part of lead beam
technique. Also includes manufacture of other structures
on wafer usually assembled after dicing, e.g. lenses and
encapsulant structures.

U11-C06C [2007]

Masking techniques unrelated to

microlithography

Masks and masking techniques for general etching,
deposition or treatment, for semiconductor manufacture.
Before 2007 see U1€04D for all masking, along with
other relevant codes, e.g. UX205D3 for masking
techniques applied to intercorecttion manufacture, ULl
CO07D1 for masks used in etching fine details,-018D
and U14K01A1C for masks used in optical filter
manufacturefor LCD, etc.

U11-Co7

Etching; chemical treatment for semiconductor
manufacture

Includes processes, e.g. dry, wetabeetching to

produce patterned structures. Also covers nature of
material being etched and techniques to obtain intended
etched structure.
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U11-CO7A [1983]

Dry etching

For microlithography, e.g. plasma ashing, see-U11
CO4A1D.

U11-CO7A1 [1987]

Reactive vapour, plasmassisted etching
techniques

Includes reactive ion etching, sputter etching and ion
milling, plasma etching, reactive ion beam etching. For
apparatus, see also UX109C. For etchant composition
see also UI-A10.

U11-CO7A2 [1987]
Using optical or particle beam to induce localised
etching in ambient atmosphere of reactive gas

Includes e.g. selective laser induced etching (e.g. for
metakinterconnection etching, where laser beam cracks
oxide formed on metal surfacprior to reactive etcimg).

U11-CO7A3 [1987]

Detecting dry etching completion

Includes instrumentation and control. See also
appropriate SO codes.

Monitor, endpoint

U11-CO7A4 [1987]

Laser or beam scribing, usually using air/inert
atmosphere

Used also for fuse cutting or ntielg by laser (see also
U11-D03B2), circuit trimming or repair (see also Y11
C19A). For apparatus see also \RIbAL.

Pattern, surface, trim, laser zapping

U11-CO7B [1987]

Other wet-etching

Includes apparatus used for wet etching. For etchant
compositionsee also UIA10. For wet etching intended
as cleaning process see also WA6A1B. For
microlithography see also Ui104A1 codes.

Solution, tank, water, fluid, acid, spray etching, aerosol
jet, electrolytic etching

U11-C07B1 [1987]

Detecting wet etchingcompletion

Includes instrumentation and control. See also-802
codes.

Monitor, endpoint

U11-C07C [1987]
Nature of materials being etched

U11-Co7C1 [1987]

Etching silicon

For polysilicon used as conductive layer, or in gate
manufacture see also UIQ0T2.

U11-C0O7C2 [1987]
Etching conducting layers

U11-C07C3 [1987]

Etching insulating layers

U11-C07C4 [1987]
Etching nonsilicon semiconductor

U11-CO7C4A [1992]

Etching AIHBV compounds
Includes complex ternary and quaternary compounds.

Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium nitride, cubic boron nitride

U11-C07C4B [1992]

Etching AHBVI compounds
Includes complex ternary and quaternary compounds.

Mercury sulphid, cadmium mercury telluride, zinc
sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

U11-C07C4C [1992]
Etching AIV elements and their compounds
Excludes elemental silicon.
Silicon carbide, diamond
U11-C07C4X [1992]
Etching other semiconductor material

U11-C07C5 [1987]
Etching thin film
Layer

U11-CO7D [1987]

Etching techniques
Includes techniques for specific objectives.

U11-C07D1 [1987]

Etching to produce finer details

Includes use of sequence of etch and mask stages. For lift

off see also ULC04D1.

U11-CO7D2 [1987]

Etching to produce taper or structural profiles of
deposited layers on substrate



U11-C0O7D3 [1987]

Planarisation by etching

Includes e.g. etching followdsy smoothing layer (which
may be also covered by ULI05B9A).

Smoothing layer

U11-C07D4 [1992]
Etching to produce trenches, grooves in
semiconductor substrate
(U11-C07D9)

U11-CO7D9 [1987]
Other etching aspects

U11-C08
Isolating IC components

U11-CO8A [1987]
Methods for isolating IC components

U11-CO8AL [1987]

P-N junction for isolating IC components

From 1997 buried insulating layer is coded in U11
CO05B9C.

Diode isolation, buried layer

U11-CO8A2 [1987]

LOCOS or local substrate chemical reaction for
isolating IC components

.ANRQE o6SF13X aARSgLEt YIajy
interface local oxidation, SILO, selective polysilicon
oxidation, SEPOX

U11-CO8A3 [1987]

Dielectric, polycrystalline silicon trench for
isolating IC components

Includes trench refilling with dielectric or e.g. polysilicon.
If used as sidewall isolation e.g. for SOI structuréds, P
junction structures, see also U1105B9B, ULC08A6 and
U11-C08AL1 codes as appropriate.

Buried oxide, BOX

U11-C08A4 [1987]

Dielectricisolation process (sacrificial substrate)
for isolating IC components
Dielectric islands, epitaxial passivated IC, EPIC

U11-CO8A5 [1987]

Other methods for isolating IC components

Includes proton bombardment, combination of above
methods. Includes air gaps for isolation.
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U11-CO8A6 [1992]

Semiconductor on insulator

(U11-C08A5, U1D)

Includes bonded wafers (see also L&A1 and U1l
C01J8A), full isolation by porous oxidised siligdROS),
zone melted recrystallisation (ZMR), separation by silicon
implanted buried oxide layer (SIMOX). See also-CaaC
for recrystallisation over insulating layers, selective
epitaxial growth.

SEG, epitaxial lateral overgrowth, ELO, SOlI, silicon on
sapphire, SOS

U11-C08B [1987]

IC component isolation characterised by non
silicon semiconductor substrate

U11-C08B1 [1992]

Isolating IC components on AIBV substrate
Includes complex ternary and quaternary compounds.

Gallium arsenide, gallium phosphidedium phosphide,
gallium aluminium arsenide, galliumdium arsenide,
gallium nitride, cubic boron nitride

U11-C08B2 [1992]

Isolating IC components on ABVI substrate
Includes complex ternary and quaternary compounds.

Mercury sulphide, cadmium mercusgfluride, zinc
sulphide, mercury selenide, zinc selenide, cadmium
selenide, cadmium telluride, cadmium sulphide

[1992
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Isolating IC components on AlV
element/compound substrate
Silicon carbide, diamond

U11-CO8B9 [1992]

Isolating IGcomponent on other substrate
material

U11-C08C [1987]

Isolating IC component combined with
subsequent further semiconductor material
deposition

Includes recrystallisation of semiconductor over
insulating layers (see also UCD3J1), ® structures (see
also U13D05), selective epitaxial growth/epitaxial lateral
overgrowth.

SEG, ELO
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U11-C09 [1983]

Sputtering, vapour deposition, plasma etc.
apparatus for semiconductor processing

From 1997 vacuum apparatus for semiconductor
processing is covered by UCD9QFor electrical details
see also X2B04 codes. For generic deposition process
masks use appropriatd11-C09 code with ULXCO06C, and
for specific material deposition use ULD6C with other
U11-C codes.

Chamber, vessaas, vacuum, holder, wafer boat

U11-CO9A [1987]

Sputtering and other physical deposition
apparatus

Includes targets, power supply and control. Also covers
apparatus for thermal evaporation. See also \RIBC
codes.

Chamter, vessel, gas, vacuum, holder

U11-C09B [1987]

Chemical vapoudeposition apparatus

For Plasma enhanced CVD apparatus, electron cyclotron
resonance CVD apparatsse also UI-L09C. Also cover
vapour phase epitaxy (VPE) apparatus.

CVD, PECVD, ECRCVD, vertical reactor

U11-C09B1 [2002]

Gas delivery head details for chdoal vapour
deposition
Showerhead, gas flow

U11-C09C [1987]

Plasma, reactive ion apparatus

Includes dry etching apparatus (see also {COA1), and
apparatus for plasma activated CVD (see also-CQ9B).
See also VGE05C codes.

Microwave, source, generatoPECVD, ECRCVD

U11-CO9D [1992]

Molecular beam epitaxy apparatus
(U11C09X, ULL01A2)
Includes molecular beam and ion beam apparatus.

U11-CO9E [2002]

Sintering/curingfurnaces

Details of furnaces used for ceramic sintering,
photoresist/other layer baking/drying, or encapsulant
curing. For all other heating methods and equipment for
semiconductor manufacture see UTID3A.

U11-CO9F [1987]

Cleaning and maintenance of apparatus
Rders mainly to apparatus covered by UCD9 codes.
Surfacetrap, particle

U11-CO9F1 [2006]

Testing of manufacture apparatus

See also ULL09 codes for type of apparatus being
tested.

Fault diagnosis

U11-C09G [2010]

Laser Treatment apparatus

Includes all laser treatment apparatus used for
manufacturing semiconductor devigdf used for heating
a semiconductor substrate or wafer then also seeU11
CO03D.

U11-CO9M [1997]

Multi-chamber apparatus for semiconductor
processing

(U11-C09)

Includes seltontained apparatus with several rooms for
various processes e.g. cleaning, deposition, etching.

U11-C09Q [1997]

Vacuum equipment and pumps for semiconductor
processing

(U11-C09)

Prior to 1997, for vacuum equipment see UC@9.
General pumps, vacuum, defr

U11-C09X [1987]
Other apparatus for semiconductor processing

U11-C10 [2005]

Prevention of charge buildip on wafer

Includes methods and apparatus for removing charge
build-up on wafer which can cause incorrect operation of
apparatus or damage to wafer during e.g. plasma
process, charged particle beam lithography and charged
particle beam microscopy. See also A1 Bland S01
codes formonitoring of wafer charging.

Plasma damage



U11-C11 [2005]

Pattern formation using scanning tunnelling
microscope

Includes e.g. patterning, localised deposition
andoxidation using scanning probe microscopes and
other analogousnicroscopy techniques. Use in
conjunction with other U14C codes where applicable to
particular process (e.g. U111 and U1-LO05C5 for
localised deposition of conductive layer using SPM). Does
not include microscopy per se, see SO®F codes and
U11-FO1B! for application to semiconductor wafer
measurement. See V@5 codes for novel apparatus and
methods of apparatus monitoring, operation and control.

Scanning probe microscope, SPM, scanning tunnelling
microscope, STM, atomic force microscope, AFM

U11-C12

Selfassembly monolayers

Includes setassembled monolayer deposition of all
material types for semiconductor manufacture.

SAM, viral deposition

[2006]

U11-C13 [2007]
Nano scale structure formation and deposition

U11-C15 [1987]

General aspects of semicondtor manufacture

U11-C15A [1992]

Wafer identification, shaping

Includes wafer labelling and reading wafer markings.
Covers also shaping, bevelling wafer edges (see also U11
CO6A1A). For marking IC package seefEPB. For

marking defective chips on wafas result of testing
procedure see ULEQ1D.

Wafer tracking, optical character recognition, bar code

U11-C15B [1992]

Semiconductor plant and facilities

U11-C15B1 [1997]

Semiconductor equipment and clothing
(U11-C15B)

Includes systems for adonditioning, filtering, hazardous
gas leak monitor. Covers protective clothing and-anti
static materials used in clean room.

Air conditioning, filtering, environmental control, anti
static systems, gas supply, hazardous gas leak monitor
U11-C15B3

Water purification
(U11-C15B)
Water purification

[1997]
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U11-C15C [1992]

Semiconductor manufacture process control

For large scale process control, not for single processes.
See also TB107B2 for computerised control systems.

Production management

U11-C15D [2006]

Control and monitoring of single or specific
process/apparatus only

Includes automated fluid/gas control systems. See also
U11-FO1B and S02/S03 codes for film measurement. See
U11-C04 codes or UXC03A for control of lithography or
temperature respectiely. For process control of

complete production facility and multiple processing
stages see UXC15C and TO6 and TO1 codes.

Feedback

U11-C15Q [1997]

Waste reprocessing and disposal in
semiconductor processing
(U11:C15X)

Includes exhausts and exhaust mgament systems. For
vacuum pumps and systems associated with exhaust and
gas removal see also UTD9Q. Prior to 1997 see U11
C15X.

U11-C15X [1992]
Other semiconductor plant aspects

U11-C18 [1987]

Multistep processes for semiconductor device
manufacture

U11-C18A [1987]

Complete manufacture of transistor devices

This code is used for a sequence of steps with claims
encompassing several of the above sections. For
phototransistor manufacture see Ui118B4. For BICMOS
complete manufacture see UA303B2. For CM®
manufacture see UEB02A.

U11-C18A1 [1992]
Thin film transistor manufacture
(U11:C18)

For TFT manufacture for active matrix LCD see alse U14
HO1A and/or U14«01A2B.
U11-C18A2 [1992]

Bipolar transistor manufacture

This code may be used in conjunction with LA
codes to identify type of transistor.
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U11-C18A3 [1992]

Unipolar transistor manufacture

This code may be used in conjunction with tL@2A to
U12D02X codes to identify type of transistor.

FET

U11-C18B [1987]

Multistep processes for manufacture of electronic
devices other than transistors per se

Capacitor manufacture is covered by JI05G1B,
resistor manufacture by UXC01G1A, inductor
manufacture by UIL05G1C. For Haffect device,
galvanonagnetic devicenanufacture, see UXB01
codes.

U11-C18B1 [1992]

Complete manufacture of diode devices
Photodiode manudcture is covered by UiT18B4.

U11-C18B2 [1992]
Complete manufacture of thyristor devices

U11-C18B3 [1992]
Complete manufacture of chargeoupled devices

U11-C18B4 [1992]

Complete manufacture of optoelectronic devices

Includes manufacture of monolithic and thin film
photosensitive device e.g. photodiode, phototransistor,
light emitting diode, laser diode, integrated optics. Laser
diode mandacture is also covered by UKD1B2. For

LED manufacture see also UAQ1A2.

OEIC

U11-C18B5 [1992]

Complete manufacture of memory
See also appropriate codes in UC3U13D and/or U14.

U11-C18B9 [1992]

Complete manufacture of other devices

Includes manufacture of e.g. SAW devices (see alse U14
G), field emitting structures (see also UBA3D),
superconductive devices (see also LFOPB),

photovoltaic devicegsee also ULA02).

U11-C18C [1987]

Mechanical structures e.g. membranes etc.,
transducers manufacture

See also UEBO3E or UI:BO3F.
Pressure idphragm,anisotropic pressure

U11-C18D [1987]

Optical filter, lens array manufacture

Includes e.g. filters for CCD, transparent conductive layers
for e.g. LCD, integrated optics. See &d&-HO1E for
thin-film spincoated or dipped layers. Includes

pixel/colour filters, lithography for general imager/display
use.

U11-C19 [1992]

Trimming, circuit repair, safety circuits for
semiconductor device

(U11C20)

U11-C19A [1992]

Circuit repair and edundant circuitry for
semiconductor device

Includes late stage tailoring, cutting fuses with laser,
focused ion beam (see also UCD7A4), or opening
fusible links with high current. For circuit repair by
localised deposition see also UCD5C5. For trimimg
thin/thick film for hybrid circuit see UT#04B3B. For
repair of integrated circuits using redundant circuitry. For
memory redundancy see U4201A.

Laser zapping

U11-C19B [1992]

Method of securing IC from unauthorised copying
and use

Includes narrow iccuit cuts in metallised connections
lines, disordering lattice structure or changing the doping
level of a semiconductor region, krging e.g. laser or ion
beam.For package adaptations see UD01C4.

U11-C20

Other aspects of semiconductananufacture

U11-D
Packages, mountings and terminals for
semiconductor devices

Includes orchip interconnection Igout and metallurgical
details.

U11-D01

Containers, enclosures and housing for
semiconductor device

From 1997 sockets, connectors, holders for
semiconductor devices are coded in U201Q and V04
K02.



U11-DO1A [1987]

Integrated circuit packages and mountings

Includes substrates, mountings, e.g. ceramic, glass,
metallic, used in packaging. Multilayeraziit packages,
e.g. high density interconnect, are covered by U14
HO3A1, U14403A4, and also, where appropriate, U11
DO03C3 and/or UXD03B codes. See also UHA3C for
high grade ceramic substrate, e.g. aluminium nitride.
Multilayer ceramic substrates asdso covered by Ut4
HO3B codes for materials/structure.

U11-DO1A1 [1987]

Lead frame or brazed type ceramic/resin
encapsulated/metallic packages

Includes packages for both through hole and surface
mounted devices (see also UDD1A3). Prior to 199201
brazel type packages are covered by LDRQ1A9.

Case, dual in line package, DIP, single in line package, SIH
zigzag in line, ZIP, CERDIP, CERQUAD, pin insertion type
chip in tape, TAB, anodised aluminiumlldw package,

LOC, lead on chip

U11-D01A3 [1987]
Leadess/Surface mounting for semiconductor
package

Includes leadless with via holes, but leadless arrays with
standoffs, e.g. pad grid arrays, are also covered by-U11
DO1A5. Prior to 199201 for chip carrier package see U1l
DO1A. For sockets for surface intennect package to
board see U1-D01 and VO48B01 or V04&KO02. For fligchip
process and package see UEQ1C.

Surface mounted device, SMD, small outline integrated
circuit, SOIC, flat pack, chip carrier, plastic leaded chip
carrier, PLCC, gulling leads, AB package, chip in tape,
plastic quad flat pack, PQFP, ball grid array, BGA

U11-DO1A3A

Chip on board packages

Includes direct attachment with protective polymer
overcoat (see also U1403A3).

COB, glob top

[1997]

U11-D01A4

High frequency package

(U11-D01A9)

Includes packages for high speed IC with large number of
transmission and power lines. See also HIBBC2 for
microstrip/stripline circuitry and/or U1-D03B9 for
metallurgical details. For terminals for high frequency
devices see ULD03A6.

Microwave, MMIC package

[1992]
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U11-D01A5

High pin count packages

9d3ad LIAYKLI R IANKR
also U11D01A3).

Pad grid array, PGA, BGA

[1987]
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U11-D01A6 [1992]

Multichip modules, high density package
(U11:D03D, U1403C3)

For multichip PGA modules see also 4D A5. For high
density package mountings, e.g. high density
interconnect, see ULH03A1 and/or U1403A4, with
manufacture covered by the appropriate subclasses in
U11-C05D, U1-D03B, U11D03C, U14H04A. Fohybrid
circuit package see also UHD3C3.

MCM

U11-D01A7 [1987]

Low profile card type package for e.gn-

encapsulatedC
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U14H01D for thin film aspects.

U11-DO1A8

Wafer level package
Includes chip packaging on wafer.

[1987]

U11-DO1A9

Other types of package

Includes e.g. transistor outline (plug type) package and
bare chips (unpackaged).

TO package

[1987]

U11-D01B [1987]

Discrete device package structure

Aspects regarding terminals for low/high pomdevices
are covered by UXD03A4/U11D03AS5.

Seal

U11-D01B1

Two terminal package

For LED packages see LA@LA4, for laser diode package
see U12A01B3, for solar cell see URD2A1, for
photodiode package see U¥02B3.

Diode

[1987]

U11-D01B3 [1987]

Three or more terminal package

Includes bridge rectifier. For phototransistor package see
U12A02B3.

Transistor, bipolar, FET
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U11-D01C [1987]

Special package adaptations
Includes package getters.

U11-D01C1 [1987]

Window structures e.g. forimagd Sy a 2 NE  w

Glass, pickip, light, transparent, translucent, UV
erasable memory

U11-D01C2 [1992]

Package protection against radiation
Includes protection against e.g. light, alpha radiation, etc.

U11-D01C3 [1992]
Package protection against electrostatdischarge
(U11D03C1)

See X255 for general applications for static electricity
prevention.

U11-D01C4 [1992]
Package protection from inspection and reverse
engineering
(U11-D01C9)

Includes e.g. security coatings and/or other adaptation to
preventunauthorised reprodution of the integrated
circuit.

U11-D01C5 [1997]
Electromagnetic shielding for semiconductor
package
(U11-D01C9)

U11-D01C6 [1997]
Thermal protection for semiconductor package
(U11-D01C9)

U11-DO1C9 [1987]

Other special packagadaptations

Includes e.g. special moisture barrier, protection against
short-circuit. For fire retardant barriers. Hermetic seal
structures (for sealing process see also {EDPA2)

U11-D01Q [1997]
Sockets, connectors and holders
(U12-D01)

Previously codedh U11DO01. For conversion sockets.
Sockets, connectors, holders for semiconductor devices
are also coded in VOKO02. See also appropriate package
code.

U11-D02

Cooling, heating and ventilating arrangements for
semiconductor package

See VO4I03 codes focooling/heating of electronic
equipment in general.

h a Q Xin, heat sink, block, radiate, coolant, liquid

U11-D02A [1987]
High power thyristor, transistor, rectifier cooling
arrangements

U11-D02A1 [1987]
Stacks, installations cooling

U11-D02B [1987]

Medium power transistor modules and heat sinks

Includes materialthat facilitate heat transfer.
U11-D02B1 [1987]

Internal cooling structures on chip or within

package

Includes permanent, nearemovable heat sinks.
U11-D02B2 [1987]

External heat sink mounted on paeke

Includes mainly detachable heat sinks.
U11-D02C [1987]

Cryogenic for photodetector or superconductor
electronics

Search with U14 for superconductor aspects. See X25
for electrical aspects of cryogenic system per se.

Cryostat

U11-D02D [1987]

Cooling for surface mounted chip assemblies,
modules, chip on substrate

U11-D02D1 [1992]

Cooling arrangements with heat transfer by fluid
means

U11-D02D2 [1992]
Cooling arrangements with Peltier element
U11-D0O2E [2007]
Heating arrangements fosemiconductor package
Testing using Xays
U11-D03

Leadframes, terminals, interconnections, wiring
layout



U11-DO3A [1983]
Lead and terminal arrangements

U11-D03A1 [1987]
Lead frames; carrier tapes (structure,
manufacture

U11-DO3A1A [1992]

Lead frames

For transporting, handling lead frames see also {FDRA.
Materials, e.g. metallic alloys, are also covered by-U11
A08B and ULDO03B. Includes manufacture, although if
particular aspects of manufacture are emphasised, other
relevant codes may be used, elyl -=CO5C6 for
electroplating.

U11-DO3A1B

Carrier tapes

Includes leads in insulating substrates, e.g. tapes for TAB;
multilayer metal beam tape e.g. for area array TAB. Also
covers editing or cutting to remove defective pattern

units from TAB tape ahto rearrange remaining desired
portions. For carrier tapes for transporting

semiconductor device packages see ¥IOPA4.

ATAB

[1992]

U11-D03A2 [1987]
Connection details between lead frame and chip
terminals
Includes wire and gang bonding (see also-B01A, U1l-
EO01B respectively). For bonding pads, bump terminals,
e.g. raised pad on bonding tape, see also-D0BB1.
U11-DO3A3 [1987]

Details of other types of terminals for IC packages

Includes aspects regarding shape of leads, pins. For
forming leads afteencapsulation see U1E02B.

J leads, gullving leads

U11-D0O3A4 [1987]
Terminals for low/medium power diodes and
transistors

U11-DO3A5 [1987]

Terminals for higher power
diodes/transistors/thyristors

U11-D0O3A6 [1987]
Terminals for high frequency devices
Microwave
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U11-DO3A9 [1987]

Other types of connection to chips

For solder preforms see also UHO3A2 (hybrid circuits).
See also VOAO06 for direct connections to PCBs using
conductive adhesives, and \Md4. 1 for direct connection
using anisotropic connecter

U11-D03B [1983]

Metallurgical connections, materials, structure,
details of interconnections on or within chip,
bonding pads, wire bonds

U11-D03B1 [1987]

Terminals to chip, bonding pads, wire bonds,
bonding wire, bump terminals

Includes flip chip padsee also UIE01C). For complete
manufactureof contact bumps or bonding pads see Y11
C05G2B.

Ball limiting metallurgy, BLM, top surface metallurgy,
TSM

U11-D03B2 [1987]

Metallurgical aspects of interconnections within
chip, packaging

Includes forming ofliffusion barrier, e.g. titanium nitride,
titanium tungsten, to prevent spiking, methods and
structure to prevent electromigration, e.g. slits in bent
wiring section etc. Also includes metallurgical aspects
related to electrodes. Covers structure whictsares
minimum resistance interconnections, also-hiidges,
fuses (for fusenanufacture see U11CO5G2A).

Electromigration, air bridges

U11-DO3B2A*

Fuses, antifuses
(U11:D03B2)

*This code is now discontinued, but remains searchable
and valid for records from 1997 to 2001. See \CI2
from 200201. Fomanufactureof fuse see UL-CO5G2A.

[1997-2001]

U11-D03B3 [1987]

Metallurgy, solder, conductive adhesive
connecting chip base to substrate tead-frame

Includes forming conductor patterns on ceramic, glass
based packaging, joints or bonds in multilayer packages
between metallised components such as pins, leads or
heat sinks and ceramic substrates. Covers joining metal
ceramics when, e.g. attaity lids to ceramic package
(see also ULE02A2). Also includes adhesives for die
bonding (see also UIE02A3).

Plated heat sink, eutectic alloying, setfidering, solder
reflow, solder mask
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U11-D03B9 [1987]

Other metallurgical aspects

Includes high fregency monolithic signal transmission
lines (see also U1M03C2 and, where appropriate, U11
D03C1, U1-D03C3), wafer scale and thin film circuit
multilayer interconnection. Also covers basikle
metallisation for MMIC.

Microstrip

U11-D03C [1987]

Integratedcircuit wiring details

Includes layout, logic, signal transfer and multichip
interconnection details. See also corresponding U13 and
U14 codes where appropriate.

Cell

U11-D03C1 [1987]

Power supply, grounding details, wiring layout

Includes analogue wir@) capacitors or other passive
components, protection fuses fixed inside package, 1/0
pad layout, wiring reconfiguration, wafer test pad wiring
layout e.g. for builin testing (see also U1R01D2). For
design aspects regding wiring layout see U1G.

U11-DO3C1A [1997]
Wiring layout, power supply
(U11-D03C1)

Includes analogue wiring, I/0 pad layout, wiring
reconfiguration, wafer test pad wiring layout e.qg. for
built-in testing (see also U1B01D2). For design aspects
regarding wiring layout see U43.

U11-D03C1B [1997]
Passive elements within package
(U11-D03C1)

Includes bypass capacitors or other passive components,
protection fuses fixed inside package.

Decoupling capacitor

U11-D03C2 [1987]
High density digital wiring
Includes wiring for gatarrays (see also Ui304D).
Master-slice

U11-D03C3 [1987]

Power/signal transfer

Includes e.g. optelectronic, inductive, capacitive, feed
through arrangements for high speed devices. For
multichip highdensity interconnect see also UHD3A1
and/or U14HO3A4.

U11-DO3C3A [1997]

Noise reduction

For noise reduction interconnections, and removal of
cross talk, coupling/decoupling capacitance.

Cross talk, Parasitic capacitance

U11-D03C3B [1997]

3-D interconnection, chip on chip

Includes e.gopto-electronic, inductive, and capacitive
feed through arrangements for high speed devices. For
multi-chip high density interconnect see also Hratl/or

Ul4l no! nd ! faz2 AyOfdzRSa AydiSND2yySOi

U11-DO3D [1987]
Other metallurgical aspectsf lead frames

UllLE
Assembly for semiconductor package

U11-EO1
Attaching leads to semiconductor package

U11-E0IA [1983]

Wire bonding for semiconductor package

For wire material see also U4408B and U1-D0O3B1.
Includes e.g. thermosonic and thermocomgs®n
bonding.

Capillary
U11-E01B [1987]

Tape automated bonding for semiconductor
package

Includes inner and/or outer lead bonding by, e.g.
thermosonics, thermocompression, laser bonding. Also
covers beam lead bonding. For carrier tape structure and
manufacture,see U11ID03A1B.

TAB, Breadboard, ILB, OLB, gang bonding

U11-E01C [1992]

Flip chip technology for semiconductor package

Contact bump manufacture is covered by U205G2B.
For metallurgical aspects relating to bumps, e.g. ball
limiting and/or top surface metallurgy, see also U11
DO03B1.

Controlled collapse bonding, CCB, controlled collapse chip
connection, C4, face down
U11-E01X [1987]

Other methods for attaching leads to package

Covers e.g. cleaning aspects related to lead attaching,
fitting PGA pins, etc.



U11-E02
Mounting; encapsulating; filling

U11-E02A [1987]

Encapsulation
For non resin or metallic encapsulation.
Seal, glass, glaze

U11-E02A1 [1987]

Resin encapsulation

Includes mould design, manufacture, materials. Also
covers co#ings to protect stress sensitive areas, e.g.
wires or die during encapsulation. If mentioned covers
are meant to improve radiation immunity, see also Y11
D01C2. For encapsulant materials see {807 .

Transfer moulding

U11-E02A2 [1987]

Package assembly té@aching covers, joining
dissimilar materials

Includes CERDIP technology to ensure hermetic seal
ceramic packages. For joining metaramic interfaces
see also U1-D03B3.

Alignment, airtight seal, hollow package

U11-E02A3 [1987]

Handling chip, die bondig

Includes die attachment to appropriate mount media,

e.g. paddle of lead frame or refractory ceramic packages.
If die attach pad is novel, e.g. for reducing die stress in
semiconductor die assembly, see also {DIBA1L. For
metallurgical aspects of eutectisolder or polymer die
bonding see also U1M03B3. For positioning aspects see
also U11F02B.

Wafer, slice

U11-E02A9 [1987]

Other encapsulation details

Includes e.g. positioning of chip in rapport with
predeterminable stress factors to redueeltage offsets,
marking TAB before encapsulation, forming lens on
package, etc. Also includes use of phosphor within
package encapsulant e.g. for white light LED (see also
U12-A01A4A).

U11-E02B [1987]

Processes undertaken after encapsulation

Includes opeimg package for internal inspection and
package repairs.

EPI Manual CodeX20 505

Part 2
U11-E02B1 [1997]
Shaping and trimming leads
(U11-E02B)

Includes isolation of leads and paddle from each other
and frame, i.e. lead frame trimming, lead forming. Also
covers forming shorting barotection to prevent lead
deformation during transport, lead cladding or solder
application to outer leads.

Cut, bend, press, shape, soldering barrier, chip carrier ring

U11-E02B3 [1997]
Cleaning and marking package
(U11E02B)

Includes cleaning, deburgnand marking package.
Mark, deflashing, deburring

Ull-F

Measuring; positioning for semiconductor
technology

U11-FO1 [1983]

Measuring; testing (including sorting) for
semiconductor technology

See also S6G01, SO4G02, for testing electrical
properties.For checking store/memory operation see
also U14D. Measurement of nowmlectrical properties,

e.g. dimensions, flaw detection etc., is also coded in S02
and S03 as appropriate.

U11-FO1A [1983]

Measuring material properties for semiconductor
manufacture

U11-FO1A1 [1992]
Doping and carrier transport related
measurements

Includes measuring doping level, concentration, minority
carrier lifetime, carrier mobility, semiconductor wafer
conductivity. See also SED2 codes.

Deep level

U11-FO1A2 [1992]

Measuring level and nature of defects in
semiconductor material

Includes measurements related to e.g. stacking faults,
dislocations, inherent stress in material.

Oxidationinduced stacking fault, OSF

U11-FO1A3 [1992]

Surface topography measurements for
semiconductor processing

See also SOA codes.

Flatness, curvature, profile, smoothness
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U11-FO1A4 [1992]

Measurements of physical parameters, e.g.
temperature for semiconductor processing

Includes measurements for various processes in
semiconductor manufdare, e.g. annealing, deposition.
See also SGB, SO3A codes.

U11-FO1A5 [1997]

Chemical composition measurement for
semiconductor processing

Bragg diffraction testing for semiconductor wafer. Also
includes impurity analysis.

Spectroscopy

U11-FO1A9 [1992
Other measurements for semiconductor
processing

Includes energy bandgap measurement. Covers also
dielectric test (e.g. measuring relative dielectric
constant). For crystal structure.

U11-FO1B [1983]

Film parameter measurement for semiconductor
processing

U11-FO1B1 [1987]

Measuring during semiconductor manufacturing
process, within reaction vessels
In situ

U11-F01B2 [1987]

Measuring using beam scanning

Includes measurements related to point defects, e.g.
dust on wafer surface. For optical inspection in general
see SOEO04 codes, In particular, SE®4F codes cover
optical techniques for flaw detection or contamination.
For Electron beam microscopy sdecaU11F01B4 and
VO5F01 codes as appropriate. See also V05 codes for
novel electron beam methods and apparatus aspects.

U11-FO1B3 [1987]
Measuring using image recognition
See T0D codes also.

Pattern, memory, compare, discriminate

U11-FO1B4 [1997]

Optical or electron microscopy for semiconductor
processing
(U11-FO1B9)

Includes visual inspection. For electron microscopy at film
level. For electron microscopes per se see alseEEB1
and VO5FO01 codes.

U11-FO1B5 [1997]
Film thickness measurement for ssiconductor
processing
(U11FO1B)

Includes measuring thickness of deposited layer, profile
of semiconductor structure. (See also S22 codes).
Prior to 199701 see U1R01B.

U11-FO1B9 [1987]

Other measuring/testing aspects for
semiconductor processing

U11-FO1C [1983]

Semiconductor device testing

Includes measurements on individual semiconductor
chips, after separation from wafer and/or individual
module package. Measurements at internal circuit nodes
for wafers are covered by UJHO1D. If details regarding
type of testing are emphasised, see appropriate code in
U11-FO1C and UXEO1G. For oghip testing, e.g. buiin
test, see U1401D2, U1&E07, U24C03D.

Known good die

U11-F01C1 [1987]

Probes, connector apparatus for semiconductor

device testing

Includes probe heads, contact parts, e.qg. clips, sockets,

liquid or conductive rubber contacts, connection to

mount, strip line. See also SGN2B5 and SEH03 codes.

tNEoSa F2NJ 0SaidAy3a aSyYaldz2yRdzOi 2 NA
coded in VO4R06 codes.

Burn in board, mber

U11-FO1C3

Testing integrated circuits

Includes measurement on encapsulated chip, or die prior
to encapsulation, the IC being regarded as a functional
block (see also S8&02B codes). Covers also automated
testing by using of€hip random patten generators (see
also U11F01D2B).

Gf{ddzO1 b

[1987]
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U11-FO1C5 [1987]

Testing diodes, transistors, solar cells, CCD, others

Includes semiconductor laser testing (see also-X08A,
V08AO06) and memory testing (see also L4odes).

U11-FO1D

Testing circuits on wafer

Includes testing performed on individual device at wafer
level, marking defective chips on wafers. Adswers
built-in testing (U11F01D2). For testing at interval circuit
nodes see SOGO1A1 or SOGO1C1,; for checking device
asfunctional block see SO6G02B1.

[1983]

Y



U11-FO1D1 [1987]

Probes, contacts, signal transfer methods for
testing circuits on wafer

Includeswafer prober, probe card. See also SB02B1

and S0IHO03 codes. For probes for testing
ASYAO02yRdzOU2NR Y2dzy i SRROR y
codes.

U11-F01D2 [1987]

Circuitry on chip to aid testing

See also U107 and/or U24C03D for digital/logic circuit
aspects. For computer processing details see alse TO1
GO02A2B.

Builtin selftest, BIST

U11-FO1D2A [1992]

Scan based testing method for integrated circuits
(U11-FO1D, U1Z07)

Includes level sensitive scan design.

LSSD, scan path, set/scan logic

U11-F01D2B [1992]

Signature analysis and random pattern generation
for testing integrated circuits
(U13.C07, U24C03D)

For offchip random pattern generators see also Y11
FO1Cs3.

U11-F01D3 [1987]

Separate electronic testing apparatus for testing
semicondudor devices, ICs, etc.

Includes e.g. electron microscope with secondary
electron measurement (see also VBB1A1, V03-08B
and S0IG01A1 or SGG01C1).

Strobe analyser, electron microscope

U11-FO1E [1987]

Testing circuit packages, chip carriers and
multilayer circuit boards

Includes e.g. bonding strength test, detection of
abnormal bonding, aitightness test, moisture resistance
of encapsulation, lead or bump inspection. For automatic
visual inspection see also F®07 codes.

Pin

U11-FO1F [1987]

Hylrid circuit testing

Includes also testing matrix array, for LCD (see alse U14
K01A8). For hybrid circuits testing see also-H0D4B9.
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U11-F01G [1992]
Characterised by the type of tests being carried
out

This code is usually applied with one of above 801
codes depending on device being tested. Includes life

. Qest, dgeildg, e.Q. adketeRution t¢st, hrimiest, fatigue

test, also mechanical strength test, e.g. vibration, impact
test, moisture resistance, e.g. pressure cooker test,
thermal impact test (sealso appropriate codes in S01,
S02, S03).

U11-F02 [1983]
Handling components

U11-FO2A [1983]

Wafer/chip holders and conveyors

Includes e.g. lead frame transfer, transport (see also-U11
DO03A1 codes).

U11-FO2A1 [1987]

Wafer holders and conveyors for storage,
transport

Includes transfer from processing station to another. Also
includes transfer and storage of LCD parts during LCD
panel manufacture and assembly, also tKIBILA1K.

Carry, position, feed, support, tweezers, SMIRdzed
mechanical interface, pod

U11-FO2A1A [1992]

Wafer protection during transport and storage

Includes covering wafer with cling film, oxide layer for
protection during wafer handling.

U11-F02A2 [1987]

Jig holders for handling wafers within processing
apparatus

Includes also clampingechanism with temperature
regulated platen (see also U1109 codes).

Chuck, table, vacuum, hold down, susceptor, electrostatic

U11-F02A3 [1987]

Chip die handling
Includes carrier tapes for die transport.

U11-FO2A4 [1987]

Holders and transport for I@ackages,
encapsulated devices

Includes carrier lines to e.g. test devices (see alse U1l
FO01C), integrated circuit magazine, sockets to prevent
lead deformation during transport, carrier tapes. For
transporting packages and storage of devices.
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U11-F02B [1983]
Positioning for semiconductor device
manufacture

Includes detecting, positioning, of wafer orientation flat.
Orient, angle, align, rotate, stage, control, notch

U11G [1987]
Integrated circuit design including wiring layout,

use of CAD etc.

Includesgeometrical layout of components, e.g. standard
cell, custom LSI, seroustom input/output layout,
automatic routing. See also TJ15A2. See also U11
C15C for computer simulation ofanufactureprocess.

For computer simulation of semiconductor device
operation see also ULEO1.

Pattern, LSkkonnect, computer aided design
U11-G01 [2002]
Integrated circuit design using CAD

U11-G02 [2002]

Automated component/interconnect layout

design

Includes software packages. For software simulation see
TO0XJ15 and ULLI15C codes.

VHDL

U11-GO03 [2002]

Circuit simulation and/or faultfinding techniques
Includes software simulations.

U11-G09 [2002]
Other IC design aspects

U11-H [2007]

End of lifecycle product recycling

Includes: old displays, LCDs or any U11 to U14 product
recycling that has reached the enditsflife-cycle.




U12: Discrete Devices

This section deals with individual semiconductor devices
for use either as discrete device per se, or as an element
of an integrated circuit. U12 codes are also used for
inventions involving manufacture (together with U11
codes) to define as far as possilthe nature of the

device being manufactured. From 9201 UQZode has
been introduced to indicate devices used in integrated
circuit embodiments.

Ul12A
Opto-electronic devices

U12A01
Light emitting devices with jump or surface
barrier
Including packges, arrays and electronic drive circuitry.

U12A01A
Light emitting diodes

U12A01A1 [1987]

Semiconductor structure of individual LED

Covers chip layer structure of LED. See-AQ2A4 for
LED package structure.

U12-A01A1A [1992]

LED with AIlBV compoundayers
Includes complex ternary and quaternary compounds.

Gallium arsenide, gallium indium phosphide, gallium
phosphide, gallium aluminium arsenide, indium
phosphide

U12A01A1B [1992]

LED with AHBVI compound layers
Includes complex ternary argliaternary compounds.
Cadmium telluride, cadmium sulphide, zinc sulphide,
mercury selenide, cadmium selenide, cadmium mercury
telluride

U12-A01A1C [1992]

LED with AIV element/compound (except
elemental silicon) layers
Diamond, silicon carbide

U12A01A1D [1997]

LED with indirect bandgap semiconductor
Silicon, germanium

U12A01A1E [2006]
LEDs with Organic Materials
(U12A01A1X)

OLED
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U12A01A1X [1992]

LED with other type of semiconductor

From 2006 see UR01A1E for polymeric and organic
LEDs, see also UBD3C for general organic device
aspects.

Lead sulphide
U12-A01A2 [1987]

LED manufacture

Includes manufacture of complete device or more
specific aspects e.g. polarizing/optical film, electrode mfr.
(see also UL-CO5F6), arrays of LEDs. If
deposition/etching techniques are emphasised, see also
U11-C01/U11CO07 codes.

LED

U12A01A3 [1987]
Monolithic or hybrid circuit LED arrays
Display, optical print head

U12-A01A4 [1987]
Package construction for LED
See also UED01B1.
Resin, seal, lens

U12-A01A4A [2005]

Packages for white LEDs

Covers package aspects for white LEDs, including
phosphors for white LEDs.

U12A01A4B [2006]

Packages for coloured LEDs

Covers package aspects for red, green or blue and other
non-white LEDs, includinghosphors for coloured, nen
white LEDs.

U12A01A5 [1987]

Drive circuitry for LED
See also under application.
Switch, control, modulator

U12A01A5A [1992]

Drive circuit for individual LED

U12-A01A5B [1992]
Drive circuit for LED array

U12A01A6 [1987]

Arrays of encapsulated LEDs
Display, optical print head
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U12A01A7 [2007]

Light emitting diode displays

For display drivers see also UAR1A5 codes. For
monolithic andun-encapsulated_ED array displays see
also U12A01A3, and for encapsulated LED array digpl
see also ULAO01A6.

LED display, OLED display

U12A01B

Semiconductor lasers

See VOAO4A also. For testing of semiconductor laser
see U11F01C5.

U12:A01B1 [1987]

Semiconductor details of laser body

Includes pn junction lasers. Fananufacture of laser
electrodes see ULXCO05F6 and VGR01B also.

Ohmic contact, Schottky barrier layer,-RiNction,
homojunction laser

U12-A01B1A [1992]

Heterojunction semiconductor laser

Includes carrier confinement structures e.g. inverted rib,
ridge waveguide, etched mesa, buried heterostructure,
channelled substrate buried heterostructure, constricted
mesa. For quantum well, superlattice lasers P B1B
takes precedence.

U12-A01B1B [1992]

Quantum well semiconductor laser
Includes superlattice aspest

Verticatcavity surfaceemitting, stripe confinement,
double heterojunction

U12-A01B1J [1992]

Semiconductor laser arrays
(U12A01B1, U1304)

U12A01B2 [1987]

Laser diode manufacture

Use instead of UFA01B1 if emphasis is enanufacture
rather than semiconductor body details. See also
appropriate codes in U11 if particular aspects of e.g.
deposition, etching, isolation, electrogeanufactureare
emphasised. Excludes any packaging etspe

Etch, cladding layer

U12A01B3 [1987]

Packages for semiconductor lasers

For particular aspects of packaging which may be also
applicable to other semiconductor devices, see also-U11
D codes. Includes impedance matching, terminals. For
connection to ptical fibber see also U1-A01C.

Bond, mount, cap, cover, glass, interconnect

U12A01B3A [1992]

Cooling arrangements for semiconductor laser
package
See also appropriate codes in UDD2 and VO&R05.

U12A01B4 [1987]

Electronic drive circuitry foindividual
semiconductor laser

See also VOGB02A.

U12A01B6 [1992]

Semiconductor laser characterised by type of
semiconductor material

This code does not apply to semiconductor lasers using
conventional materials belonging to ABV group. It
includes e.gheterojunctionwith beryllium carbon

nitride, boron nitride, cadmium telluride layers.

Chalcopyrite, zinc blend crystal

U12A01C [1987]
Opticalfiber connections to LEDs, lasers or
photoreceivers

When the connection to opticdiber implies package
alterations see also appropriate code i.e. LA@1A4 for
LED, U1-A01B3 for laser, ULR02B3 for photoreceiver.
See also VOG10C.

Couple, align, waveguide, photocoupler
U12-A01X
Other aspects of light emitting devices

U12-A02
Radiationsensitive devices

U12-A02A

Radiation sensitive devices for energy conversion
See X15 also for solar power generation.
Photovoltaic, solar cell

U12A02A1 [1983]

Single solar cell

Prior to 1997 all packaging aspects of individual solar cells
were coveredy this code, from 1997 they are covered
by U12A02A4E.

U12A02A2 [1987]

Semiconductor materials and structures for solar
cells

E.g. for monocrystalline, amorphous and heterojunction
structures. For thin film solar cells see also {RIBB.



U12A02A2A [1992]
Solar cells with AIBVI compounds

U12A02A2B [1992]

Solar cell with AIHBV compounds

U12A02A2C [1992]

Solar cell with AIV compounds
Excludes elemental silicon.

U12A02A2D [2006]

Solar cells with organic materials
Excludes elementailicon.

U12A02A2E [1997]

Solar cell with chalcogenide/chalcopyrite
compounds

(U12A02A2X)

Includes materials not covered by UAR2A2A to U12
AO02A2C codes, e.g--BIFCVI, AIBI\CCV, AIBIMACVI

group semiconductors. For heterojunctions with e.g.
coppe indium selenide/cadmium sulphide films or
copper indium selenide/cadmium sulphide films see also
U12EO01 codes.

Copper indium sulphide, copper gallium selenide, copper
indium selenide, lead sulphide
U12-A02A2F [1992]

Solar cell with amorphous, polycryatline
semiconductor

Hydrogenated &5i

U12-A02A2Q [1992]

Solar cell structure
For tandem solar cells see UAR2AA4C.
Back surface field, textured cellgvbove multijunction

U12:A02A2X [1992]

Other semiconductor materials for solar cells
From 2006 see 12-A02A2D for devices using polymeric
and organic layersncludes perovskite material for solar
cells

U12A02A3 [1987]

Characterised by solar cathanufacture

Usdl instead of U12A02A2 section if material
manufacturing details are emphasized. (See also-U11
C18B9 for photovoltaic devices manufacture).

U12A02A4 [1987]

Solar cell substrate, electrode and packaging
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U12A02A4A [1992]

Solar cell electrodes

Include eletrode structure and material. For
manufacture see ULCO5F6. For thin film transparent
conductive layer details see also UHO1E.

U12A02A4B [1992]

Solar cell substrate details

U12A02A4C [1992]

Multij unction tandem solar cells

Includes both mechanicaltacked cells (held together
by an adhesive or bonding techniques), and
monolithically integrated mulgiinction cells.

U12-A02A4D [1992]

Covering layers for solar cells

Includes e.g. passivating, angiflection film, back surface
layers. Also resin layg and/or adhesive layers as part of
protection film/barrier layer only.

U12A02A4E [1997]
Packaging aspects for solar cells
(U12A02A1)

U12A02A5 [1983]

Assemblies of solar cells
(U12A02A5, U1 A02A6)

Microlithography for forming interconnections.

Monolithic integration. Solar battery. Also includes frame
assembly, installation of solar panels, supporting of solar
power generation module.

Solar battery

U12-A02A6* [1987-1996]

Assemblies of cells on separate substrates

*This code is nowdiscontinued, but remains searchable
and valid for records from 1987 to 1996. From 1997 all
aspects regarding solar cell asddi®s are covered by
U12A02A5.

U12:A02A7 [1992]

Power transfer, circuitry arrangements for solar
cells

(U12A02A9)

Control, voltage/current regulator, charge

U12A02A8 [2005]

Dye sensitised solar cells
See also X15 codes as appropriate.
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U12A02A9 [1987]

Other radiation sensitive devices for energy
conversion
Includes e.g. hybrid systems (wiptiotovoltaic,
thermophotovoltaic, etc.). For photoelectrochemical cells
after 2005 see UTA02A8.

Ul2A02B

Photoreceiver for controlling current flow
Optical, IR, light, photoelectric, photodetector, avalanche

U12A02B1 [1987]
Photoresistor, photoconductor

U12A02B2 [1987]

Phototransistor, photodiode
Infrared light, optical, photoelectric

U12-A02B2A

Photodiode

Includes pn junction diode, g-n diode, metal
semiconductor diode (Schottky barrier), heterojunction
diode, avalanche photodiode.

APD, PD, PIN

[1992]

U12-A02B2B

Phototransistor
Includes bipolar and field effect phototransistor.
FET

[1992]

U12-A02B2C

Photothyristor
(U12A02B, U12A02B2, U1D01B)
Light activated thyristor

[1992]

U12A02B3 [1987]

Package details for photoreceiver

Includes packages for devicedd@a2-A02B1 and U12
A02B2. For specific packaging aspects which may be also
applicable to other semiconductor devices, see also-U11
D codes.

Window, cap

U12:A02B4 [1987]

Electronic circuits for photodiodes and
phototransistors

See also under applicationge for optoreceiver
amplifiers in general see UZ301A5, and for such
amplifiers in optical communication systems see also
WO02C04A3B.

Bias, current, amplify, demodulate

U12A02B5 [1992]

Photoreceiver characterised by material
(U12A02B)

U12A02B5A [1992]

Photoreceiver with AHBVI compounds
Includes complex ternary and quaternary compounds.

Cadmium sulphide, cadmium telluride, mercury selenide,
cadmium mercury telluride, zinc sulphide, mercury zinc
selenium telluride

U12-A02B5B [1992]

Photoreceiver with All{BV compounds
Includes complex ternary and quaternary compounds.

Gallium indium arsenide, gallium arsenide phosphide,
gallium arsenide, gallium phosphide, indium arsenide

U12-A02B5C [1992]

Photoreceiver with amorphouspolycrystalline
semiconductor

Hydrogenated &5i
U12A02B5D [1997]
Photoreceiver with AlV elements and their
compounds
(U12A02B5X)
Diamond, silicon carbide, germanium
U12A02B5E [2006]
Photoreceiver with organic materials
(U12A02B5X)
U12A02B5X [1992]

Photoreceiver with other semiconductor
materials

Includes materials not covered by UAD2B5A to U12
A02B5D codes, e.g.-BIIFCVI group and ABI\A\CV group
semiconductors.

Chalcopyrite compounds, copper indium sulphide, copper
gallium selenide, chalcogiele compounds, zinc tin
arsenide, cadmium germanium arsenide, lead sulphide,
bacteriorhodopsin

Ul1l2-A02C
Structurally combined with light emitter

U12:A02C1 [1987]

Optocouplers, optoisolators
Includes structure, packaging aspects.
Light, LED, photodiodehptotransistor, photocoupler



U12A02C2 [1987]

Light path emerging from package

E.g. for reflective light barrier, rotary encoder. (See also
S03C09, U24A03J/W05D01 codes respectively).

Light switch, photointerrupter, reflection switch

U12A02C3 [1987]

Semiconductor light transmitting and receiving
device

Includes light amplifiers, modulato(see also VOKO1A,
VO7-K01C1).

U12-A03 [1992]

Devices sensitive to-Xay, gamma ray, particle
and ions
(U12A02B, U1B03X)

See S0&02B2G for radiatioimtensity measurement
using semiconductor sensors or SB36H5A for
semiconductor xay imaging detectors.

uil2B

Hall, Ovshinskyand Gunneffect devices;
dielectric triodes and other devices not catered
for elsewhere in U12

U12B01 [1987]

Halleffect, magnetoresistive or spintronic devices

U12BO1A [1992]

Hall effect devices

Includes materials, manufacture and structure of device.

U12-B01B [1992]
Magnetoresistive or spintronic devices

Covers manufacture or structure of all magnetoresistive
devices. Incides spintronic devices that involve giant
magnetoresistance. Also covers spin detection in
ferromagnetic semiconductor sources.

Giant magnetoresistive (GMR) device, spintronic device

U12:B02 [1987]

Ovshinsky devices. Bulk negative differential
resistance(NDR) devices
For negatie resistance FET see UDR2J1.

U12B02A [1992]

Gunneffect devices
Includes Transferre&lectron Devices.
TED
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U12B03 [1987]

Other devices and thick/thin film and organic
semiconductor devices

See alsd14H codes for film circuits.

U12B03A [1987]

Thin/thick film transistors (inorganic)

Covers materials and structural details of individual
device rather than array or layout details. Includes
coplanar type, stagger structure TFT.

Reverse staggered

U12B03B [1987]

Thick/thin film devices (inorganic) other than
transistors

Includes e.qg. thi film solar cells (see also UAD2 or
U12A02A2Q).

U12B03C [1987]

Organic devices

Excludes chemical or presstsensitive transducers (see
U12BO03E). For LEDs, Solar cells and photoreceivers with
organic layers see UIR01A1E, UL2A02A2D and U12
A2B5Hespectively.

Bacteriorhodopsin

U12-B03D [1992]
Cold cathode field emission devices
(U12B03X)

See also V05 codes. Covers micale, or smaller,
devices created using IC manufacturing processes. For
complete manufacture see also UCIL8BY, or relevant
U11-C codes for specific processes.

FED

U12BO3E [1992]
Semiconductor transducers
(U12B03X)

See also appropriate codes in S02, S03 and V06 classes.
For nonsemiconductor piezoelectric
elements/transducers see V06 codes only. Includes e.g.
pressure sensiie (see also SBR204B3), piezoresistive,

and chemical sensors. For manufacture see alse U1l
C18cC.

CHEMFET, ISFET

U12BO3F [1992]
Microstructural or nanostructural devices or
systems
(U12B03X)

Formanufacture see also UIC18C codes. See XPB1A
and X25L03A codes for microvalves and micropumps
respectively, and VOMO6G codes for micromotors.
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U12BO3F1 [2002]
Microstructures
See SOHO2A for micrometre scale instrumentation.
U12B0O3F1A [2002]
Microstructural devices
Includes individual MEMs devices
U12B03F1B [2002]

Microstructural systems

Includes assemblies of MEMs devices, and MEMs
systems.

U12BO3F1C [2006]

Micromachine @ackages

See also V06 codes. For package details see alsBU11
codes and for packagg processes see also UElcodes.

U12BO3F2 [2002]

Nanostructures
See SO0#H02B for nanometer scale instrumentation.

U12BO3F2A [2002]

Nanostructural devices

U12-BO3F2B [2002]
Nanostructural systems

U12:B03X [1987]

Other discrete devices
From Jan 2008ee U12B03F2 codes for nanotechnology.

uizC

Other two terminal devices (incl. resistors,
capacitors)

Resistors and capacitors not implemented in
semiconductor form are covered by V01 codes.

U12:Cco1 [1983]

Diodes (incl. rectifier assemblies)

The following codes are no longer applied but they
remain valid for records prior to 9201: UCD1A, U12
C01B. Focompletemanufactureof diode devices see
U11-C18B1. For Gunn diodes see WBO2A. For variable
capacitance diode, see UL22B. For Shockley diode and
two terminal semiconductor controlled rectifier (SCR) see
Ul2D01B4.

U12CO1A* [1987-1991]

Diodes- low, medium power

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 1991. From 1992 see
U12-C01C to ULZ01X codes.

u12-Co1B*

[1987-1991]

Diodes- high power

*This code is now discontinued, but remains searchable
andvalid for records from 1987 to 1991. From 1992 see
U12C01C to ULZ01X codes.

U12Co1C [1992]

Rectifier diodes
Includes Schottky, planar;ig diodes.

PIN, PN, hot carrier diode, hot electron diode, Schottky
barrier

U12:C01D [1992]

Breakdown diodes
Indudes Zener, avalanche diodes.
Avalante breakdown, voltage reference

U12CO1E [1992]

IMPATT and related transit time diodes
(U12B, U12B02)

Includes barrier junction injection and transit time diode,
trapped plasma avalanche triggered trardittde, double
velocity transit time diode, mixed tunnelling avalanche
transit time.

BARRITT, TRAPPATT, DOVETT, MITATT

U12C01G [1992]

Tunnel diodes
(U12C, U12B)

Includes metainsulatorsemiconductor tunnel diode,
metakinsulatormetal tunnel diode, Esaki diode, but also
quantum effect diodes, e.g. resonant tunnelling diodes.

MIS, MIM, RTD

U1l2C01X [1992]
Other types of diode

U12Cco02 [1987]
Capacitors
U12C02A [1987]

Metal-insulator-semiconductor capacitors e.g.
MOS

U12C02A1 [1987]
For memories e.g. dynamic RAM

U12:C02B [1992]

p-n junction capacitors

Includes variable capacitance diodes, e.g. varactors. See
V01-B02BL1 for discrete diode embodiments.



U12:C02C [1992]

Metal-insulator-metal capacitors

When used as LCD driving element in active matrix see
also U14HO1A and UIKO01A2A.

MIM

U12-CO2F [1997]
Ferroelectric capacitor for integrated circuits
(U12C02X)

For capacitors used in ferroelectric memories see also
U14-A03F.

U12C02X [1992]
Other types of capacitor

U12C03 [1987]

Resistors, inductors
Includes resistors with PN junction.

U12CO03A [2002]

Resistors
Includes PN junction structure aspects.

U12C03B [2002]

Inductors

Includes structure of inductive aspects of monolithic
microwave integrated circuits (MMIC) (see also U14
HO3C2 codes). Forlezommunications aspects see W01
codes.

U12C04 [2002]

Fuses

For all structural aspects of fuses/antifuses including
memory redundancy circuits (see also LD@1A). Before
Jan 2002 see UIN03B2A for structural aspects. For fuse
manufacture see UTCO5G2A.

U12D

Electrically controllable semiconductor devices

Codes in this section are used on their own for novel
device structures, but also together with U11 codes to
identify type of device whose manufacture is covered by
U11 codes. For example, electrosenufacturefor SOI
insulated gate field effect transistor is coded in Y11
CO5F1 and U1R02A4. For thin film transistor see U12
BO3A and appropriate U1R codes according to type of
transistor.

U12-D01

Bipolar devices

U12DO01A

Bipolartransistors
Bipolar junction, Darlington transistor
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U12D01A1 [1992]

MOS gated bipolar transistor
Includes insulated gate bipolar transistor
IGBT, conductivity modulation MOS

U12D01A2 [1992]

Heterojunction bipolar transistor

See also UL£01 for detailsegarding materials,
structures of the heterostructure.

U12D01A3 [1992]

Hot electron bipolar transistor

This code takes precedence over LD@1A2, e.g. for HBT
with heterostructures. For hot electron unipolar
transistors see U1D02J.

Auger transistor

U12D01A4 [1992]

Bipolar transistor with tunnelling mechanism
Includes resonant tunnelling bipolar transistor.
RTBT

U12-D01A5 [1992]
Bipolar transistor with semiconductor on
insulator substrate
(U12-C08AS5, U1D, U12D01A)

For manufactuing aspects regarding silicam-insulator
structures see ULCO8AG.

sol
U12D01A9 [1992]

Other types of bipolar transistor

Covers aspects such as lateral/vertical collector diffused
isolation structure.

Ul1l2-D01B

Thyristors

For light actiated thyristos see U12202B2C.
Ul1l2D01B1 [1992]

Field controlled thyristor (FCT)
For MOS gated control turoff see also U1-D01B3.
MCT

U12D01B2 [1992]

Bidirectional thyristors

Includes triacs (triode ac switch), diacs (diode as ac
switch).
Bilateral diode switch, diac, bilateral triode switch, triac

U12D01B3 [1992]

Gate turn-off thyristor
GTO
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U12D01B4 [1997]
Semiconductor controlled rectifier
(U12D01B9)

Prior to 1997 for SCR see URRA1B. For bilateral devices
see U12D01B2. Includesh®ckley diodes.

Forward blocking, reverse blocking

U12D01B5 [1997]

Static induction thyristor
(U12D01B9)
Static induced thyristor

U12D01B9 [1992]

Other types of thyristor

Includes silicon unilateral/bilateral switch. From 1997 see
U11-D01B4 for Shoody diodes and UXD01BS5 for static
induced thyristors.

U12-D02
Unipolar devices

U12-D02A

IGFETs

Also includes device in which insulator is made of
material other than oxide e.g. nitride, and gate electrode
is made of material other than metal, e.g. pdligen. See
also S03 codes for FETs used as sensors

MOSFET, MISFET, CHEMFET, ISFET

U12D02A1 [1983]

FET with floating gate
For memories using floating gate FETs see
U13C04A, U1Z04B2, UIA03B7 codes.

U12D02A2 [1992]

FET wittmetal-insulator-silicon oxidesilicon
(MIOS) structure for memories

Includes metahitride-oxide-semiconductor type. For
memories using this type of transistor see U184 codes
and/or U14A03B7.

MNOS

U12D02A3 [1992]

FET with lightly doped drain
(U11:C026, ULZD0O2A)
LDD

U12D02A4 [1992]

FET with semiconductor on insulator substrate
(U12-C08A5, ULD02A, U1D)

For manufacturing aspects regarding silieomrinsulator
structures see ULCO08AG.

SOl

U12D02A5 [1992]

IGFET with heterostructure
HIGFET, SISF, heterostructure MISFET

U12D02A7 [1997]
Ferroelectric transistor
(U12D02A9)

U12D02A9 [1992]

Other IGFETs

Includes vertical MOS, trench;dbaped grooved MOS,
double diffused MOS, trench type MOSFET, Schottky
barrier source and drain MOS. Also inésad
magnetoelectric FET, SEHET, Magneti€ET MAGFET.
For superconductive FET see also802B. From Jan
2006 see U1:DO2E for multigate MOSFETS.

VMOS, UMOS, DMOS, DIMOS

U12D02B [1992]

FET with pAunction or Schottky barrier diode
gate

(U12D02X)

MESFET, JFET, egale MESFET

U12D02C [1992]
Transistor with static field regions
(U12D02X)

Includes static induction transistor, permeable base
transistor.

SIT, PBT

U12:D02D [1992]

FET with quantunwell, wire

(U12D02X, U1ZEO01)

Includes doped channel heteddISFET (see also U12
D02A5), semiconductor gate heterostructure FET (see
also U12D02A5), double heterostructure FET. See also
U12-E01 codes for details regarding materials, structures
of the hderostructure.

U12-D02D1 [1997]
Onedimensional charge carrier FET
(U12D02D)

Quantum wire FET

U12-D02D2 [1997]
High electron mobility transistor
(U12D02D)

Includes Modulation doped FET, Two dimensional

electron gas FET, Separately doped FET, Quantlim we
FET, Two dimensional hole gas FET.

SQWFET, HEMT, MODFET, TEGFET, 2DHGFET, SISFET,
DHFET, HFET, doped channel heterojunction



U12D02E [2006]

Multi-gate Unipolar transistors

Used in conjunction with other U1R202 codes where
necessary to indicate the g of device, e.g. for Dual
gate MESFET see also UO2B.

Doublegated MOS, FINFET

U12D02J [1992]

Hot electron transistor (HET)
(U12D01A, U12D02X)

Includes metal base transistor, planar doped barrier
transistor.

PDB

U12D02J1 [1992]

Real spacéransfer transistor

Includes negative resistance FET, charge injection
transistor.

NERFET, CHINT, delta doping

U12D02J2 [1992]

FET with tunnelling mechanism

Includes resonant tunnelling hot electron unipolar
transistor, resonant tunnelling gate field et transistor,
ballistic transistor, tunnelling hot electron transfer
amplifier, MIMIM structure tunnel transistor.

RHET, RFET, THETA

U12D02K [1992]
Quantum interference devices
(U12D02X)

Covers devices whose operation is based on wave
phenomena (e.gelectrons in two parallel hignobility
channels are made to interfere constructively).

U12-D02X
Other unipolar devices

U12E
General

U12EO01

Semiconductor bodies
Heterojunction

U12E01A [1992]

Semiconductor body characterised by materials
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U12E01A [1992]

Semiconductor body with AHBV compound

layers

Includes complex ternary and quaternary compounds.
Gallium arsenide, gallium phosphide, indium phosphide,
gallium aluminium arsenide, gallium indium arsenide,
gallium indium phosphide, gallium nitride, cubic boron
nitride

U12E01A2 [1992]

Semiconductor body with AIBVI compound
layers
Includes complex mary and quaternary compounds.

Mercury sulphide, cadmium sulphide, zinc sulphide,
mercury selenide, zinc selenide, cadmium selenide,
cadmium telluride, cadmium mercury telluride

U12E01A3 [1992]

Semiconductor body with group IV
element/compound (except &mental silicon)
layers

Includes silicorgermanium layers.

Silicon carbide, diamond, germanium

U12E01A4 [1997]

Semiconductor body with
chalcogenide/chalcopyrite compounds

For solar cells, see UBD2A2E. Includes semiconductors
such as ABILCVI, AIBIV-CV, AIBI\(CVI, etc.

Copper indium sulphide, copper gallium selenide, copper
indium selenide

U12E01A5 [1997]

Siliconon-insulator structure
(U12E01A, U1ZE01A9)

For SOmanufacture see U11C08A6. This code is used
for discrete device with SOI sulete. For integrated
circuit with SOI substrate see UD®7.

SOl

U12E01A9 [1992]

Semiconductor bodies characterised by other
materials

U12E01B [1992]

Characterised by semiconductor structure

U12E01B1 [1992]

Semiconductor body withheterojunctions
U12E01B2 code takes precedence.
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U12E01B1A [2006]

Device with strained layer structure

Includes strained channel to enhance chaogerier
mobility. For strained layer super lattice see alsoU12
E01B2.

Strained silicon, strainddyer, relaxed layer, SLS

U12E01B2 [1992]

Semiconductor body with quantum wire, wells,
superlattice
SQW, multquantum well, MQW

U12-E02

Electrodes for semiconductor devices

Includes ohmic electrodes, Schottky barrier electrodes
and metalinsulatorsemconductor electrodes. Also
includes novel gate structures. For electrode manufacture
see U11CO5E and ULCO5F codes.

Schottky, ohmic

U12Q [1992]

Device intended to be used as part of integrated
circuit

This code is used for individual devices intendete

used as elements of an integrated circuit. For example, a
floating gate transistor for an EPROM is coded in-U12
D02A1, U1, U14A03B7 and, if integration aspes are
important, in U13C04A.




U13: Integrated Circuits

U13-B/C codes in this section are not used for circuitry
which is routinely integrated e.qg. logic gates, low power
amplifiers etc. for which codes indicating the form of
implementation in the appropriate sections of URIR5
should be used. See U-HD1 for thinfilm circuitry e.g.

for memories, display devices and large area contact
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U13-A01F [1997]

Optical elements for IC radiation sensor
(U13A01X)

Includes optical filters, lenses. For complete optical filter
manufacture see UXC18D. For package window
structures see U1201D and U1-DO1C1.

Filter, lens

image pickup devices. For individual devices intended to
be used in an integrated circuit see U@2and the more
specific U12 code indicating the type of device (e.g.-U12 UI3A0IG [2002]

DO02AL1 forlbating gate IGFET, UTD2A1 for capacitors Wavelengthconversion layers for IC radiation
used in DRAMS). sensors

Includes phosphors coated onto photodiedased MOS

U13A imagers which fluoresce undefr&y radiation (see S05

. . codes for medical applications).
Charge transfer devices; radiation PP )

sensors/detectors
Includes most types of solid state image sensors e.g.

charge coupled devices, MOS. For video cameras see
WO04MO1.

U13-A01H [2006]

Circuits, drivers for IC radiation sensors

U13-A01X [1987]

Other aspects of IC radiation sensors
Includes focal plane array constructional details.
Smear, blooming

U13A01 [1983

ICradiation sensors, e.g. imagers characterised by
detecting element
For complete manufacture see UTIL8B4. For Line

image sensors (thin film) see UHO1B. For CMOS image
sensor structure and manufacture see also {XRA.

Image pickup, matrix, row, colum, photoelectric

U13-A02 [1983]

Charge transfer devices

Includes acoustic charge transport devices, (see alse U14
G if SAW driving employed). For costplmanufacture

U13A01A [1987] see U11C18B3. For CTD used as shift registers see U14
IC radiation sensor with photodiode, AO01B. See also WQAOl t_:odes for area imagers, and
hotoconductor S06D05codes for linear imagers. Includes any aspect
P o ] regarding discrete CCD and also integrated CCD for
For individual device see UHD2B2A. Includes MOS imagers (see also WeMO01B).
imagers. Read, shift, register, clock
U13A01B [1987]

U13A02A [1992

Charge transfer device structure

Includes charge coupled devices, bucket brigade devices,
charge injection devices.

Surface channel, SCCD, buried channel, BCCD, fill and spill,

IC radiation sensor with phototransistor
For individual device see UD2B2B.
Vertical, horipntal transistor

U13A01B1 [1987]

CCD, BBD, CID
IC radiation sensor with static induction transistor
(SIT) U13A02B [1992]
Crcuits, drivers for CCD
U13A01D [1997] uits, anv
Packaging aspects of IC radiation sensor U13A02C [1992]
(U13A01X) Packaging aspects of CCD

Specific package aspects for individual photodiode,
phototransistor are covered by U4R01B3.




U13-A02D

U13A02X
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[2006]

Optical elements for CCD imagers

Includes optical filters, lenses that are inside, or part of,
the package. For complete optical filter manufacture see
U11-C18D. Fopackage window structures see UAB2C
and U11DO01C1.

[1992]

Other aspects of CCD
Smear, blooming

U13BO1A*

u13B02C*

Ul3B

Analogue circuits

Mainly used for AD and DA converters (see also UL
codes), but includes also modulators, demodulators,
mixers and actw filters which are integrated and do not
have a specific code breakdown indicating IC details. Prior
to 1997 for analogue and digital circuits integrated on
same semiconductor chip see UB3and U13C; from

1997 for analogue/digital integration on same
semiconductor substrate see U3G09.

U13B01

Analogue circuits with bipolar devices
For semiconductor structure see UL®1 codes.

[1987-1997]

With FET elements

*This code is now discontinued, but remains searchable
and valid for records frori987 to 1991. From 1992 see
U13B03.

U13-B02

Analogue circuits with FETs
For semiconductor structure see UL®2 codes.

U13B02A [1987]
Analogue circuits with MOSFETs
CMOS

U13B02B [1987]

Analogue circuits with MESFET, JFET

[1987-1997]

FET withbipolar transistor

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 1991. From 1992 see
U13B03.

U13B03 [1992
Analogue circuits with combined FET and bipolar
devices
(U13BO01A, U18B02C)

Includes e.g. BYET oprational amplifier. For
semiconductor structure see U303 codes.

BiCMOS

U13B04 [1992]

Analogue circuits with diodes and/or capacitors
and/or resistors

(U13B01A, U138B02C)

For semiconductor structures see UDB1B.

U13B09 [1987]

Other aspects foanalogue circuits
Includes custom analogue array.

U13C
Digital circuits
Binary
U13Co1
Digital circuits with bipolar devices
For semiconductor structures see UD®1 codes.
U13COl1A [1992]
Digital circuits with diodes, capacitors, resistors
Forsemiconductor structures see UTR1B.
U13Co02

Digital circuits with FETs
For semiconductor structures see UD®2.
Buffer, compound

U13CO02A [1987]
Digital circuits with MOSFETs
CMOS

U13C02B [1987]

Digital circuits with MESFET, JFET

U13C02C [1992]

Digital circuit with FET and diodes, capacitors,
resistors
For semiconductor structures see UDB3A.

U13C03 [1987]

Digital circuits with combined bipolar and FET
For semiconductor structures see UDB3B.



U13C04 [1987]

Digital circuits withrepetitive structures

E.g. matrix layout for readnly memories, programmable
logic arrays, random access memories, gate arrays (for
wiring and layout details see also UZD1E and/or U1
G).

U13CO4A [1987]

Read only memory (noelectrically alterable)

Includes read only memory, programmable read only
memory, erasable programmable read only memory,
matrix layout. For more specific memory aspects see
U14A03B7, U1406C (for EPROM), UAD6B1 (for
PROM), UIA06B5 (for ROM). For complete memory
manufacturesee also U1-L18B5.

Mask ROM

U13-C04A1 [1997]
Electricallyprogrammable ROM
(U13C04A)
EPROM

U13-Co04B [1987]

For RAMs and electrically alterable ROMs

Includes matrix layout. For complete memory
manufacture see also UiQ18B5.

U13C04B1 [1992]

Dynamic/staic RAMs
Random access

U13-C04B1A [1992]

Dynamic RAM

Includes single transistegingle capacitor cell, three
transistor cell. For specific aspects regarding capacitor
manufacture, see URC05G1B, for capacitor structure
see U12C02A1. Prior to 1992 foransistorcapacitor
DRAM structure, see UA303; after 1991 see also U13
DO3A. For data refreshing, see UA@3B4A.

U13C04B1B [1992]

Static RAM

For bipolar static RAM, E/R static RAM, flip flop, see also
e.g. U14A03A or U14A03B1 codes.

Pseudestatic RAMPSRAM

U13C04B2 [1992]

Electrically erasable (alterable) PROM

For specific transistor structure see e.g. (O@2A1, U12
D02A2 as appropriate. See also LMEBB7 for memory
details.

EEPROM, E2PROM, EAROM, FLASH EPROM
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U13C04C [1987]

Integratedcircuit Programmable Logic Devices

Includes field programmable logic devices, programmable
logic arrays, programmable array logic, logic cell arrays.
See also U2CO1E for circuitry for PLD e.g. power
controller, sense amplifiers etc.

FPLA, PLA, PAL, fixaR array, FOA, programmable
interconnect, user configurable arrays

U13C04D [1987]

Full custom or semcustom integrated circuit
arrays

Includes application specific integrated circuits e.g. gate
arrays, master slice, uncommitted logic arrays,
configuralle gate arrays.

Sea of gates, channkdss, channel type gate array, logic
array, ASIC, basic cell, ULA

U13C05 [1987]
Computer integrated circuit aspects. Single chip
computer

See also TGMOS5.

Microcomputer, microprocessor, one chip, system on chip,
SOoC

U13C06 [1997]

Large scale IC, Ultra large IC, wafer scale digital
circuit aspects

Covers circuit and logic aspects only, for constructional
details see U1-D codes.

Cellular, VLSI, ULSI, LSI

U13Co7 [1987]

Onrchip testing circuits

Includes scabased testing, pattern generation (See also
U11-FO1D2A, UE01D2B). For computer aspects of shift
path maintenance techniques, see TGD2A1 also.
Includes analogue test/trimming and multiple usage of
terminals.

Scan testing

U13Co8 [1997]

Circuit trimming

For physical circuit repair see UCIL9A. For trimming
thin/thick film for hybrid circuits see U1404B3B.

U13C09 [1997]

Analogue/digital integration on same
semiconductor chip

(U13B, U13C)

Prior to 199701, see U1B and U1&C.



522 U: Semiconductors and electronic circuitry

ui3b

Integrated circuit structures

Prior to 1992, for integration on all insulating (e.g. SOI)

substrates see UXC08AS5 and U1B. From 1992 for

integrated circuits on insulating substrates see {H .
U13DO01

Integrated circuit structure with bipolar devices

U13DO1A [1992]

Integrated circuit structure with complementary
bipolar devices
Includes NPNPNP structures.

U13DO01B [1992]

Integrated circuit structure with diodes, passive
components

Includes bipolar transistediode, diodediode, capacitor,
resistor integration.

U13D02
Integrated circuit structure with FET
Field effect

U13D02A [1983]

CMOS integrated circuit structure
Includes manufacture.
Complementary metal oxide semiconductor
U13D03 [1983]
Combined FET and bipolar integrated circuit
structure
U13DO03A [1992]

FET in combination with diodes and/or capacitors
and/or resistors

For onetransistor DRAMell see also U1A03B4. For
transistors, diodes, used as protective elements e.g. for
MOS devices see also UEB1.

U13D03B [1992]
Bipolar-FET transistor integrated circuit structures
Includes BICMOS, BIiFET structures.

U13D03B1 [1992]
Integrated circui characterised by novel structure

U13D03B2 [1992]

Integrated circuit characterised by novel method
for structure manufacture

U13D04 [1987]

Integrated circuit structure in combination with
other elements

Includes integration with e.g. SAW devices, pielsztric,
thermoelectric, Hall effect devices.

U13D04A [1992]

Opto-electronic integrated circuits

For optoelectronics using integrated optical waveguides
see also VOFO1AS5.

OEIC

U13D04B [2005]

LabOn-Chip (LOC)

Includes DNA microarrays or biochipsngsi
semiconductor based technology. For instrumentation
details see also SA301 codes. For MEMs aspects see
V06, and U1:B0O3F codes for micr@and nanestructural
electronic or MEMs aspects. For glass microarray of non
semiconductor fluorescence based tefues see S03
codes only.

Microfluidic, microarray, DNA chip, biochip, Gene ChipTM

U13D05 [1987]

Threedimensional, waferscale integration

Includes constructional details of mastslice circuitry.
See also UD01A8 (packages) and UDD3C3 (chipn-
chip). For 3D structure manufactured by semiconductor
recrystallisation over insulating substrates see also-U11
C08C, ULL03J1. For wafer scale circuitry see {TT%.

Laminate

U13D06 [2002]

Spherical integrated circuit structures

Includesspherical sensor circuits for-8itu monitoring of
body functions (see also S05 codes for medical
applications).

U13D07 [1992]

Integrated circuit with semiconductor on insulator
structure

For semiconductor on insulator manufacture see U11
CO8AG. For bigar and field effect transistor on insulating
substrate see UXP01A5 and UL-D02A4 respectively.

SOl, SOG, SOS

u13-D08 [1997]
Radiation hardened integrated circuits
Rad hard



U13D09 [2006]

Integrated circuit with strained structures

Includes CMOith strained channel structure to
enhance chargearrier mobility (see also U1302A),
lattice mismatch and bandgap engineering.

Strain

U13E [1987]

Circuitry in general

U13E01 [1992]

Electrical and thermal protection of integrated
circuit

Includes preection against transient condition, reverse
battery condition, electrostatic discharge. For fuses see
U11-D03B2. For logic circuit aspects see 442BA2. For
general low power electronic circuit protection see LR24
codes. For electrostatic, electromagitetthermal
protection implemented as IC package adaptation see
U11-DO1C codes.

latch-up prevention

U13EO02 [1992]
Power supply, substrate biasing of integrated
circuit
For supply grounding see UTI03C1. For amplifier

protection see U24503C. For logicrcuit aspects see
U21-C03A2.

Charge pumps
U13EO03 [1997]

Input/output circuitry for integrated circuit

Includes input/output circuitry on integrated circuit chip.
For layout design see U13.

Buffer

U13EO4 [2002]
Clocking angsynchronisation circuitry for
integrated circuits
Includes on chip redlme clocks.

U13EQ9 [1992]

Other general aspects IC of circuitry
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U14: Memories, Film and Hybrid Circuits

U14A

Digital static stores

Dynamic recordingsiin TO3 and WO04. Storage systems
for digital computing are in TGH.

U14A01
Shift stores (serial access)

U14A01A

Magnetic devices

For magnetic film/core memories, see UA®4 codes.
U14A01A1 [1983]

Bubble memories (nofvolatile)

Includes Bloch linmemory, but when used as RAM see
U14A04A.

U14A01B

Charge transfer devices

Includes serpentine, serial parallel serial (SPS) structure,
recirculating shift registers. Any aspect regarding CTD
structure, packaging is covered by UAB2 codes.

U14A01X

Other types of shift store memories
For FIFO aspects see LA@8B1 also.
Inverter, LIFO

U14-A02

Memories using (electrg magneta) optical
elements

U14A02A [1992]

Memories using electreptical or magnete
optical elements

U14-A02B [1992]
Memories using optical storage elements

U14A02B1 [1992]

Optical memories with interference, diffraction
patterns
Includes e.g. holograms.

U14A02B9 [1992]

Other types of optical memories

U14A03

Memories using electric elements
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U14A03A

Memories with bipolar devices
Includes memories with diodes and thyristors.

U14A03A1 [1992]

Memories with bipolar transistors

Covers memories using bipolar transistors as main
constituents. Includes ECL RAMs (bipolar static RAM), ECL
and Schottky TTL PRI® (programmed by blowing fusible
links, see also UtA06B1). For static RAM structures

and/or complete manufacture see also UCB4B1B

and/or U11C18B5.

SRAM

U14-A03B
Memories with FETs (NMOS, CMOS)

U14-A03B1 [1983]

Memories with FET in bistable cell nfiguration

Includes flipflop, enhancement/resistance, six transistor
cell static RAM (see also UC®4B1B). For complete
memory manufacture see also UL 8B5.

(E/R)SRAM, (42R)SRAM, random access

U14A03B4 [1983]
Memories with capacitor store
(U14A03X)

Includes planar, trench, stacked capacitor dynamic RAM.
For structure and manufacture see UCB4B1A, U3

D03 and U14LC18B5. If only capacitor manufacture
and/or structure emphasised see UCD5G1B and/or
U12C02A1.

DRAM, random access

U14A03B4A [1992]
Data refreshing for memories
(U14A20)

Includes both internal and external refresh for dynamic
RAM, pseudsstatic RAM.

U14-A03B5 [1992]

Memories with FETipolar integration

(U14A03A, U14A03B)

For bipolar static RAM with e.g. CMOS circuitey,
BiCMOS static RAM, see also ADBA and/or U13
C04B1B, UtB03B codes if structure amdanufacture

are important. For BICMOS dynamic RAM see alse U14
A03B4 and/or UIE04B1A, U1B03B codes if structure
andmanufactureare important. Complete memory
manufacture is covered by UX118B5.

BIMOS, SRAM, DRAM
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U14-A03B7 [1983]

Memories with adjustable threshold MOS
transistor

(U14A03X)

Covers electrically programmable readly memory,
electrically erasable programmable readly memory,
electrically bullerasable programmable read only
memory. Includes variations of floating gate type e.g.
floating gate tunnel oxide, textured polysilicon, split gate,
floating gate avalanche MOS, stacked gate avalanche
injection MOS, as well as variations of silicoimide-
oxidessilicon type e.g. siliconxide-oxide-silicon, metal
nitride-oxide-silicon. For more specific details regarding
floating gate MOS transistor or MIOS type transistor see
also U12D02A1, U1D02A2 respectively. For matrix
layout see U1 04A1 for ERBMSs, and U1&04B2 for
EEPROMSs.

EPROM, EEPROM, E2PROM, FLASH EEPROM, FLOTO
FAMOS, SAMOS, SNOS, SONOS, MNOS;Nranaifeim
tunnelling, hot carrier injection

U14-A03B9 [1987]

Memories with combined ROM and RAM memory
cells

Includes e.g. nowolatile RAMn which SRAM array is
duplicated (shadowed) by an equivalent EEPROM.
NOVRAM, shadow RAM

U14A03F [1992]
Memories with ferroelectric elements
(U14A03X)

Includes e.g. nowolatile variable resistive EEPROMSs,
non-volatile ferroelectric RAMderroelectric capacitor
memories (see also UI403B4).

W/ NPaa LRAYG I NNIXeaQ

U14A03G [1992]
Memories with superconductive elements
(U14A03X)

See also ULF02B.
Josephson, superconducting

U14-A03H [2006]

Programmable conductor RAM (PCRAM)

Includes chalogenide memories, phase change ovonic
unified memories, phase change memories, and
programmable resistor memories, resistive memories.

OuUM

U14-A03X

Other types of memories with electric elements

Includes e.g. memories based on electrochemical cell,
organt films etc. For variable resistance memories see
U14A03H from 2006.

U14A04

Memories with magnetic elements

U14A04A [1992]

Memories with magnetic thin films

Includes crosstie random access memory, Bloch line
memory element used for newolatile RAM.

CRAM, magnetoresistive RAM

U14A04A1 [2006]

Using giant magnetoresistance effect

E.g. using ferromagnetic layers separated by metallic
layer. Includes pseudo spin valve MRAM devices.

GMR, spin valve, spin transistor, pseudo spin valve,
PSVMRAM

U14-A04A2 [2006]

Using tunnel magnetoresistance effect

E.g. using ferromagnetic layers separated by electrically
insulating layer. Includes magnetic tunnel junction or
tunnelling magneteresistance MRAM devices.

TMR, spin tunnel transistor, tunnel junctiodJT
U14-A04X

Memories with core stores

Includes ring shaped ferrite cores.
U14-A05

Associative memories
Includes content addressable memory.
CAM

U14-A06

(Semi)permanent (nonvolatile) ROM

U14-AO6A* [1983-1986]

Electrically alterablesemiconductor stores

*This code is now discontinued, but remains searchable
and valid for records from 1983 to 1986. From 1987 see
U14-A03B7.



U14-A06B [1983
Nonrreprogrammable stores (fixeghrogram
memory)

Includesoneli A YS LINB ANI YYI 6 fOBIS 2 NJ
(without guard window to allow UV erasure).

OoTP

U14-A06B1 [1987]

Nonrreprogrammable memories using diodes or
fuses

Includes PROM based on e.g. bipolar transistors (ECL or
Schottky TTL) which are programmed by blowing fusible
links.

Zenerzap

U14-A06B5 [1987]

Mask programmable, ion implantation
programmable ROM

Includes ROM custom programmed during manufacture,
obtained both with bipolar or MOS technology, by using
e.g. contact window method, diffusion layer method, or
ion implantation. For details ahanufacture see
appropriate codes in U11 and for structureesalso U13

D codes and/or ULE04A.

U14-A06C [1987]

Nonrelectrically (e.g. UV) erasable ROM

Includes EPROM which can be programmed by user. See
also U13C04A and/or, prior to 1992, U1304B, U14
AO03B7, as appropriate.

U14-A06X [1987]
Other nonvolatile menories

U14-A07

Reading/writing

Includes datan/data-out (I/O) control circuits, I/O signal
interface, bit line control e.g. precharge and equalisation
circuitry, voltage boosters, clocking circuits for read/write
operations, safety circuits to preventadvertent
reading/writing, initialisation circuits. Prior to 1992, some
aspects regarding circuitry for readingfting were
covered by UL1420.

U14A07A

Reading, sensing circuits

Includes reading methods, sense amplifiers and
associated circuitry.g. sense reference voltage
generator, charge pump circuits for providing current to
sense amplifiers.

[1983]
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U14A07B [1992]

Programming, erasing circuits
Includes voltage boosters for e.g. erasing/programming

w2 y BEPREMSG Q 9t w

U14A07C [1997]
Clocking circuits, synchronisation
(U14A07)

General aspects of digital circuit synchronisation are
covered by U2:H.

Time skewing

U14-A08

Address selection; transmission afformation
between stores

For shift aspects of FIFO stores seed804X also.

Includes address, decoders and associated circuits, word
line control circuits, timing circuits for address selection,
two dimensional and multiplexed addressing. Prior to
1992some aspects regarding circuitry for addressing
were covered by UTA20.

U14-A08A

Addressselection

Includes e.g. page mode and static column mode
operation, chip selection circuitry.

Row address strobe, RA®Iumn address strobe, CAS

[1983]

U14A08B [1983]

Transmission of information between stores
Serial transmission, cache memory

U14A08B1

Multiport memories

Includes both random access memories and sequential
memories (for the latter see also U¥D1X)Prior to

1992, first infirst out aspects are covered by UAD8

and, for shift stores, by U3A01X.

FIFO, dual port RAM, dual port burst access memory,

[1992]

BAM
U14-A09 [1992]

Power supply for memories

(U14A20)

Includes power backip and data preservationspects.
U14A10 [1992]

Packages for memories

(U14A20)

For specific aspects of packaging see appropriate
subclasses in Ui, U1%E. Includes special adaptations
e.g. small battery provided inside package.
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U14A11 [1992]
Software error prevention moditations
(U14A20)

Includes e.g. method to prevent errors introduced by

radiation (see also U1D01C2 for package adaptations).

U14-A20

Other memory circuits

uil4B

Electric analogue stores
Sampleand-hold arrangements are coded in UBD3.
Analogue memory

U14B01

Multilevel memory

Includes digital memory functionality with cells holding
more than two voltage levels (not strictly digital)

U14B02 [2002]

With elements simulating neuronal cells

For complex neuronaonfigurationssee TO1EO5B
and/or TO2A04A5.

ui4cC

General layout aspects regarding memories;
interconnection arrangements
Core, matrix, plate, unit, frame

Ul4Co01 [1992]
Interconnecting storage elements
(U14A20)

Include power/signal transmission liteyout relating to
bit and word lines. See also appropriate codes in-U11
CO05, U11D03, U11G.

Open bit line architecture, folded bit line architecture

ul4D

Checking store operation, redundancy

U14D01 [1987]

Memory built-in self test, redundancy

Includes detecting defective memory elements and
replacing them with redundant memory elements.

U14DO01A [1987]

Redundant arrangements, fuses

Includes redundant memory cells used to replace
defective cells of main memory array and associated
techniques e.g. cuitg the fuse with laser beam.

U14D01B [1997]
Testing memory operation using internal circuit
(U14D01)

Selftest, builtin circuit

U14D02 [1987]

Testing memory using error correction codes

Includes two dimensional codes e.g. Hamming codes,
horizontal and vertical parity, BCH codes and
multidimensional codes.

U14D03 [1987]
Testing memory using external circuit or
apparatus
E.g. for testing bubble memories.

U14D09 [1987]

Other memory testhg aspects

U14E
Thermoelectric/magnetic devices
Peltier effect, Seebeck effect
U14E01 [1987]

Radiation pyroelectric detector

Includes image sensors. See also-803 and SO0201B
codes.

U14EO01A [1992]

Pyroelectric device characterised by material
(U11-A02, U14E)
For pyroelectric materials see also UAQ2.

U14E01B [1992]

Structure of pyroelectric device
See also SGA03 for pyrometry in general.
Dielectric bolometer, pyroelectric sensor

U14E01C [1992]

Pyroelectric device manufacture

U14E02 [1992]

Thermomagnetic devices
(U14E)
Includes devices using Nerrsttinghatsen effect. Covers

manufacture.
U14E05 [1987]

Power generation, cooling, temperature sensors

Includes devices with junction of dissimilar materials
exhibiting Seebeck, Rier effect.



U14-E05A [1992]
Characterised by function of thermoelectric
device

U14E05A1 [1992]

Power generating thermoelectric device
Thermopiles
U14-E05A2 [1992]

Heat extracting thermoelectric devices

Heat pumps, cooling, Peltierlectrocaloric effect, thin
film perovskite PZT

U14EO05A3 [1992]
Thermoelectric sensors
(U14E09)

See also SGBO1A.
Thermocouple
U14E05B [1992]

Thermoelectric device characterised by material
(U14E)
Bismuth telluride (with antimony)

U14E05C [1992]

Thermoelectric device manufacture

U14E09 [1987]

Other aspects regarding thermoelectric devices

U14F

Superconductive devices
Josephson

U14F01 [1992]

Materials for superconductive devices

Includes novel compositions (chemical and crystalline
strudures), and their manufacture and processing to
improve characteristics, (e.g. grinding, mixing, pressing,
sintering etc.). Materials, devices and equipment
specifically for heavy/power electrical use are covered by
X12C05, X1H05, X12D06 codes. Materla for

unspecified uses are covered by U14 and-R08B

codes. For testing aspects see also 801 codes.

U14FO01A [1992]
Superconductive metal alloys and their
manufacture

U14F01A1 [1992]

Superconductive alloy manufacture and
processing
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U14F01A5 [1992]
Novel superconductive metal alloys

U14F01B [1992]

Norrmetal superconductive materials and their
manufacture

U14F01B1 [1992]

Manufacture and processing of ceramic
superconductive materials

Milling, mixing, calcination, sintering, cold/hptessing

U14F01B5 [1992]
Superconductiveoxide novel materials

U14F01B7 [1997]
Other superconductive materials
(U14F01B)

For materials not covered by UED1A5 and ULE01B5,
e.g. for superconductive organic material.

U14F02 [1992]

Superconductive device, circuits

These codes imply use of oxide materials unless specified
by presence of UEFO2H code.

U14F02A [1992]

Superonductive thin/thick film

Includes deposition, patterning, metallurgical details,
patterned layers. For techniques of deposition or etching
see also UL-L05C codes U1@01 or U14C0O7 codes, for
apparatus see also U409 codes. See also U2 for
thick film.

U14F02B [1992]

Superconductive devices

For manufacture of complete device see also {\CI'BB9;
for specific aspects e.g. electrodenufacture see also
U11 codes e.g. UICO5F6. For superconductive FET see
also U12D01A9.

Josephson tunnel junctio8QUID

U14F02C [1992]

Circuits using superconductive devices
(U21-A03G, U24C01X)

For logic circuits see also UZD1F. For analogue to
digital converters using superconductive elements see
U21-A03G.
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U14F02H [1992]
Superconductive devices, circuitsing metal
alloys

This code is used in conjunction with U2d2 codes to
indicate use of alloy material rather than oxide for
particular circuit, device.

u14G

Acoustic wave devices

For surface acoustic wave generator, see alsoWOBEL.
Foracoustic charge transport device using SAW see also
U13A02A.

Elastic, surface, SAW

Ul4H

Film and hybrid circuits, multilayer substrates, IC
chip mounting

See VOR also for details applicable to PCB manufacture.

U14HO01
Thin film

U14HO1A [1987]

Thin film two dimensional arrays e.g. for
memories, LCDs, ELDs

Used for layout and manufacturing aspects. Use-U12
BO3A for semiconductor physics, material and
heterostructure details. For LCD see also {{D4A2
codes; for electroluminescent displays see also-014
codes.

Display, matrix

U14H01B [1987]

Thin film transducers, printers, line image sensors

For facsimile applications s&)6D05also. Used for
sensorarrays not having sufficient semiconductor body
details for inclusion in UXA02B. For thermal printer
heads/materials see T@@03C or for thermal ink jet
printer see TO4502A. Does not include thin film
magnetic heads, for which see TOB3E.

U14H01C [1987]

Thin film circuits, amplifiers, filters
For thin film capacitors, resistors with emphasis on
semiconductor body see UIB03B and U1Z02 or U12
CO03 as appropriate.

U14HO01D [1987]

Thin film packages, interconnections
See also U1D codes.

U14HO1E [1987]

Thin film transparent conductive layers

See U14C18D also for sputtered optical layers. Includes
pixel/colour filters, lithography, and general imager
display use.

Indium tin oxide, ITO, lead oxide, zinc oxide

U14HO1E1 [2015]

Transparent conductig oxides

Includes indium tin oxide (ITO), zinc oxide compounds
etc.

U14HO1E2 [2015]

Transparent conducting polymers

Includes polythiophenes, e.g. Poly(3,4
ethylenedioxythiophene) (PEDOPply(4,4
dioctylcyclopentadithiophene) etc.

U14HO1E3 [2015]

Metal compositions

Includes metal halides, such as silver halide, copper
iodine. Can be used in conjunction with UH81E1 for
example film containing indium oxide (ITO) and copper
iodide.

U14HOLE4 [2015]

Nanowire transparent conductive films

Includes use of carbon, silver or copper nanowires or
nanotubes or nangparticles as transparent conductive
films.

U14HO1E5 [2015]

Mesh structured films
Includes copper mesh, silver mesh, metal mesh PET

U14HO1F [1987]

General thin film layer details

Includes e.g. insulating, conductive, lithography, multi
layer structures (e.g. for chigarrier boards), using thin
film deposition (se also U14C and U1D codes).

U14H02

Thick film

For material compositioof thick films see ULA05
codes.

U14-H03

Hybrid circuits

From 2009 IC chip mountings have been transferred to
U14HO05. See also V&R and V04 codes



U14HO3A* [1987-2008]

Mountings for unpackaged IC chips onto substrate
(ceramic, polymerdielectric)

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14H03D to U14H03H codes.

U14HO3A1* [1987-2008]

Un-encapsulatedC chip mounting arrangement
(ceramic, multilayer ceramic, polymer,
semiconductor substrate)

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U14H03H codes. Used for chip carrier
which implies subsequent encapsulation of device once
mounted (for enapsulation see UHH03A3). See also
U11-DO01 for package details. For general chip carrier
substrate aspects see UI01A. For high density
multilayer interconnect see UTH03A4. Multilayer
ceramic boards are also covered by tH@3B for
structure/material,and by U14H04A3 for manufacture.

U14HO3A2* [1987-2008]

Other chip to substrate connection

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U14H03H codes. For soldpreforms see
also U11D03A9 (semiconductor mountings and
terminals). Prior to 1992 this code included flip chip
techndogy, (from 1992 see UIHO01C).

U14HO3A3* [1987-2008]

Encapsulation details for individual chip mounted
on substrate

*This code is now dcontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U14H03H codes. For general aspects
regarding multichip module, see UXD01A6 or, for

hybrid circuit packages see UHD3C3.

U14HO3A4* [1987-2008]

Interconnections between several chips on
substrate

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U1403H codes. Includes use of e.g. wire
bonding between chips on same substrate @rhmay

also include semiconductor, e.g. silicon). Covers

Advanced VLSI packaging, high density interconnect. Also

includes optical contactless connection for
communication between chips (see also tNA3C3).

AVP, HDI, high density muttip interconnectdDMI
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U14HO3A4A* [1992-2008]

Thick film modules using e.g. ceramic dielectric
*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14H03D to U1403H codes. See also relevant codes in
U11 classe.g. U11D03B9, U1D03C3 and/or other
relevant codes in U14 class, e.g. tH@BAL, U14H02,
U14H03B, U14H04A3.

U14HO3A4B* [1992-2008]

Thin film modules using e.g. polymer dielectric
*This code is now discontinued, but remains searchable
and valid forecords from 1987 to 2008. From 2009 see
U14HO03D to U1403H codes. See also relevant codes in
U11 class e.g. UAT05A, U1LC05D2, ULL05D3, U1l
D03B9, U1-D03C3 and/or relevant codes in U14 class,
e.g. U14H01D, U1401F, U1403A1.

Polyimide thermoset{APTON

U14H03B* [1987-2008]

Multilayer ceramic wiring boards

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U14H03H codes. For chip carriers see also
U11-DO1A, forun-encapsulatd IC mountings see also
U14HO03AL1. For high density multilayer interconnect see
U14HO3A4.

U14H03B1* [1987-2008]

Details of materials/structures for multilayer
ceramic substrates

*This code is now discontinued, but remains searchable
and valid for record from 1987 to 2008. From 2009 see
U14HO03D to U144H03H codes.

U14H03B2* [1987-2008]

Other details associated with chip mounted on
multilayer ceramic substrate

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U1403H codes. Includes e.g. recess to
facilitate enclosure of chip, terminals, capacitors included
in the multilayer board (see al$411-D03C1) etc.

U14H03C* [1987-2008]

Hybrid circuits (general)

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14HO03G. Includes substrates not covered elsewhere in
U14H03. See also11-A05B for material aspects, and
U11-DO1A for chip carrier.

Aluminium nitride, silicon carbide
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U14H03C1* [1987-2009 U14HO3F2 [2009

Alignment of chips in array Other substrates types

*This code is now discontinued, but remains searchable Includes all substrates other than ceramic substrates

and valid for records from 1987 to 2008. From 2868 associated with hybrid circuits.

U14HO03D to U1403H codes. E.g. for line image sensor,

facsimile, photoelectric reader. U14H03G [2009

Facsimile, reader, photoelectric Hybrid circuits(general)

Covers general hybrid circuit aspects that are not covered
U14H03C2* 1987-200
[ 9 in above HO3 codes. Replaces retired code, HO3C.

Analogue circuitry transistor and transmission

line details U14HO3H [2009

*This code is now discontinued, but remasearchable High frequency integrated circuits

and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U1403H codes. See W{Ralso for
microstrip/stripline circuitry.

(U14H03C2A)

Covers all high frequency integrated circuits. Includes
high frequency ICs for RFID tags and other RF devices.

Triplate
MMIC, RFID
U14H03C2A* 1997-2008
[ ] U14H04
High frequency integrated circuits . o -
g g y g Hybrid and thidk film circuit manufacture

(U14H03C2)

*This code is now discontinugtut remains searchable U14-HO04A [1983]

and valid for records from 1987 to 2008. From 2009 see . . o

code U14H03H for high frequency circuits. Includes Film and substrate processing for hybrid circuits

monolithic microwave integrated circuits. For package

aspects see UHDO1A4. For integrated circuit structures U14HO4A1 [1987]

see also UID codes. Screen printing. Thick film layer processing

MMmIC LyOt dzRSa OSNIYAO WskFSNR RAOAYIO®
U14H03C3* [1987-2009 Squeegee, print, bake

Hybrid circuit packages and terminals U14H04A2 [1987]

*This code is now discontinued, but remains searchable Electroplating, vapour beam deposition,

and valid for records from 1987 to 2008. From 2009 see
U14HO03D to U14H03H codes. For muithip modules
see also UL-DO1AG6.

sputtering processes to apply conductive layers to
ceramic or hybrid substrates
For metallurgical aspects regarding conductor patterns

Lead, Pin on ceramic substrate see also UDD3B3.
U14HO_3D_ _ _ _ [_20091 U14HO04A3 [1987]

Hybrid circuits using thick films Ceramic circuit boarananufacture (For hybrid
U14HO3E [2009 circuits only)

Hybrid circuits using thin films U14H04A4 [2009]
U14HO3F [2009 Trimming of thin/thick film components

Substrates for hybrid circuits (U14HO4B3B)

U14HO04A9 1987
U14HO3F1 [2009 [ ]
. Other hybrid circuit manufacturing aspects
Ceramic substrates
Includes any details of ceramic substrates to do with U14H04B [1983]

hybrid circuits. . .
Y Hybrid circuit assembling

Includes all aspects of hybrid circuit asssimy and

manufacture, previously coded before 2009 in U14

HO04B1 to U1404B9.




U14H04B1*

Hybrid circuit packaging

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14-H04B which novincludes all aspects of hybrid circuit
assembling and manufacture. Coating with resin, sealing
package.

[1987-2008]

U14H04B2* [1987-2008]

Applying terminals for hybrid circuits

*This code is now discontinued, but remains searchable
and valid for records from 1987 #008. From 2009 see
U14H04B which now includes all aspects of hybrid circuit
assembling and manufacture. Includes e.g. connector for
hybrid circuit (see also V402 and VV04801).

U14H04B3* [1987-2008]

Mounting components onto substrateTrimming

of layer components

*This code is now discontinued, but remains searchable
and valid for records from 1987 to 2008. From 2009 see
U14H04B which now includes all aspects of hybrid circuit
assembling and manufacture.

U14HO4B3A* [1992-2008]

Bonding mounting components on hybrid circuit
substrate

*This code is now discontinued, but remains searchable
and valid for records from 1992 to 2008. From 2009 see
U14-H04B which now includes all aspects of hybrid circuit
assembling and manufacture.

U14HO04B3B [1992-2008]

Trimming of thin/thick film components

*This code is now discontinued, but remains searchable
and valid for records from 1992 to 2008. From 2009 see
U14H04A4.

U14HO04B9* [1992-2008]

Other hybrid circuit assembling aspects

*This code is now discontinued, but remains searchable
and valid for records from 1992 to 2008. From 2009 see
U14-H04B which now includes all aspects of hybrid circuit
assembling and manufacture. Includes e.g. demounting
defective components in multthipmodules (see also
U11-E02B). For testing aspects see also-BA1F.

U14HO05 [2009
Hybrid circuit package and/or terminal
arrangements
(U14H03)

Includes mountings of chips on substrates, leads,
terminals, sockets, holders and packaging.
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uil4J

Electroluminescent light sources

For electroluminescent materials see UA15. See also
X26J only if device is used for illumination purposes.
Excludes devices covered by LAQ1.

U14J01 [1992]

Electroluminescent source manufacture

U14J01A [2005]

Manufacture fa electroluminescent displays

Includes all methods of manufacture for
electroluminescent displays.

U14-J01B [2005]

Equipment formanufactureof electroluminescent
devices or displays

Includes all equipment for both electroluminescent
devices or displays.

U14-J02 [1992]

Electroluminescent display structure
ELD

U14J02A [1992]
With electrode details of electroluminescent
display

For thin film transparent conductive layer on glass
substrate see also UI401E. From 2002 use with U14
J02D codes tindicate material aspects of structure.

Indium tin oxide, ITO

U14J02B [1992]

Module details and sealing arrangements of
electroluminescent display
Includes connections to external electrodes or PCBs.

U14J02C [2005]

EL display opticadomponents
For complete filter manufacture see also UT18D.

U14J02D [2002]

Inorganic/organic electroluminescent displays

U14J02D1 [2002]
Inorganic electroluminescent displays
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U14-J02D2 [2002]

Organic or polymeric electroluminescent displays

Includes suctures with polymeric and organometallic
complexes.

U14-J02E [2005]

Switching elements for active matrix
electroluminescent displays

Includes two and three terminal switching arrays

U14-J03 [1992]

Circuits and drivers for electroluminescent devices

Fram 2002 use with UX302D codes to indicate material
aspects of structure.

U14-J03A [2007]
Circuits and drivers for electroluminescent
displays

U14J03B [2007]

Circuits and drivers for other electroluminescent
devices

U14J04 [2005]

Testing aspects dElectroluminescent displays

Testing for active matrix see also UEQ1F and UXEQ1D
codes. For module testing see also $511A3 and V04
QO02A2.

U14J05 [2007]

Electroluminescent device structure
For electroluminescent devices other than displays.

U14J05A [2007]

Electrode details for electroluminescent devices

U14J05B [2007]

Module/Package details and sealing
arrangements of electroluminescent devices

U14J05C [2007]

Optical elements for electroluminescent devices

U14J05D1 [2007]

Inorganic electroluminesent device

U14-J05D2 [2007]
Organic electroluminescent device

U14K

Passive displays
Refers to displays modifying light generated elsewhere.

U14K01 [1983]

Liquid crystal displays

For materials see U1A03A, VOK10A. For light valves,
shutters, light spatial modulator see VBD1A2. Testing
aspects of active matrix are also covered by {B01F.
For storage effect see UIM02A.

LCD

U14KO1A [1983]
Cells, constructional details, ahcircuits of LCD

U14K01A1 [1987]

Transparent conductive films, alignment layers,
spacers of LCD

U14K01Al1lA [1992]

LCD alignment layer
(U11:A09, U14K01A1)

Includes films and materials used for alignment, cloths for
rubbing the alignment coating, etc.

Orientation

U14KO01A1B [1992]

Transparent conductive films, and electrodes of
LCD

Includes electrode details for passive LCD, i.e. with
parallel conductive tracks. See also tH@A1E for
transparent conductive film.

U14KO1A1C [1992]

LCD optical componest

Includes filters, polarisers, phase retarders. For complete
filter manufacture see also U1@18D.

U14K01A1D [1992]

Spacers used in LCD
(U14KO1A, U14K01A2)

U14KO01A1G [1992]

Characterised by specific electror magneto

optical effect of LC material

Includes field induced birefringence, guéstst effect,
dynamic scattering, etc. For optical addressing (thermally
induced phase transitions) see VR0D1A2.

Field induced phase change, cholesteric, twisted nematic,
orientation, plechroic dye



U14K01A1J [1992]

LCD manufacture
(U14K01, U1401A)

Include e.g. filling the cell with LC material. For
manufacture of switching elements for driving active
matrix see U14&K01A2 codes.

U14KO01A1K [2005]

Equipment for manufacture of LCDs

Includes all equipment fananufacture ofLCD, including
substrate handling equipment, etching, lithography etc.
See also U11 codes for individual processes and
equipment.

U14KO1A1L [2007]

LCD repair and correction
See also UTKO01A8 for LCD testing aspects.

U14KO01A2 [1987]

Other constructional details, coating, and optical
layers of LCD

Includes manufacture and structural details regarding
switching elements for driving active matrix display. Also
covers antireflective coatings.

U14K01A2A [1992]

For two terminal switching &ments of LCD

Includes diodes, MIM elements, varistors. For thin film
aspects see also UHO01A. See also other appropriate

codes in U1l and U12 e.g. UCD5G1, ULC18B1, U12

C01, U1ZC03.

U14KO01A2B [1992]

For three terminal switching elements of LCD

Includes thin fim transistor (TFT) aspects. See also-U14
HO1A and where appropriate, U1118A1, U1B03A,
U12DO02A.

U14K01A2C [1997]

Plasma addressed LCD
(U14K01A2, U14K01A1B)
See also VOBO0O1A7.

U14K01A2D [1997]

LC cells integral with photoconducting,
ferroelectric layer
Prior to 1997 see also UKD1A1G, VORO01A, VOKO5.

U14KO01A2E [2007]

Coatings for LCD

Covers all protective coatings, includes aefiective
films coating for LCDs
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U14K01A3 [1987]

Circuits, drivers of LCD

Includes mainly drive circuitry iegral with LCD or

circuitry which depends on specific characteristics of
LCD., e.g. feedback control for detection of ambient light
and control of light valveMore general aspects of drive
circuitry are covered by Te403C2 or WO2\08Bcodes

See also unef application.

U14K01A4 [1987]

LCD associated with mountings, PCB connectors.
Module details
Includes backighting aspects (see also WAED5B).

U14K01A4A [1997]

Modular details of LCD
(U14K01A4)
Includes sealing aspects.

U14K01A4B [1997]

Connections of LCD to external electrodes or PCB
(U14K01A4)

See also V04 codes. Includes connections from electrodes

to cell terminals.

U14K01A4C [1997]
LCD illumination arrangements
(U14K01A4)

Includes internal and reflection type LCD illumination.
From 2007, also see X2804A1 for backlighting and
backlight circuitry including ambient environment
detection and feedback control. See WBB5B1 and
relevant X26 codes prior to 2007.

U14KO01A5 [1997]

LCD substrate details
(U14KO1A, U14&K01A2)

For producton and processing aspects of substrate. See
U11 codes also. For active matrix aspects see KOIKA2
codes.

Glass

U14K01A8 [1997]

Testing aspects of LCD
(U14KO01A)

For testing of liquid crystal materials see also-302A3;
for active matrixtesting see also SQB4A3A and U1l

FO1F and/or UL-F01D codes. For module testing see also
S01G01A3 and VOQO02A2.

Probe
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U14K02 [1992]

Electrochromic displays
(U14K09)

For building and vehicle windows using electrochromic
layers see X2801 and X2 codes respectively.

U14K02A [1992]

Constructional details and manufacture of
electrochromic display
(U14K09)

U14K02A1 [1997]

Structural arrangements for electrochromic
display

(U14K02A)

Includes spacers, gaskets, electrodes.

U14K02A2 [1997]
Electrochromic display manufacture
(U14KO02A)

For materials see UTA03C only.

U14K02B [1992]
Circuits, drivers of electrochromic display
(U14K09)

U14K03 [1992]

Electrophorgic displays
(U14K09)

Includes materials, constructional details. For
electrostatic ball displays see appropriate W83
codes.

U14K03A [2005]

Constructional details and manufacture of
Electrophoretic displays

U14K03A1 [2005]

Structural arrangements foelectrophoretic
displays

U14K03A2 [2005]

Electrophoretic display manufacture

U14K03B [2005]
Circuits, drivers otlectrophoretic displays

U14K04 [1992]

Electrooptic displays based on ceramics or
electro-optical crystal exhibiting Kerr or Pockells
effect

(U14K09)

For optical shutters see V@315 and VOKO1A.

PLZT

U14K05 [2014]

Electrowettingdisplays
Includes manufacture, structure, driwércuits etc.

U14K09 [1983]

Other passive display

Includes electronic paper, can be used in conjunction
with any other U14K codes. For electronic paper in
general see also Wek10.

Magnetophoretic
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U21-A

Coding, decoding
Encode, compress, predict

U21-A01*

Pulse code modulation

*This code is discontinued from 1998 addition toU21
codes inventions involving PCM may be assigned the
following codeslepending on applications and their
precise nature:

(1) W02CO06 for general transmission systems using PCM
(2) WO2FQ7 codes for PCM TV transmission systems
(3) S06K07A4Dor facsimile coding and compression

(4) WO4FO01F codes for video recording using
compression coding

(5) W04GO1F for audio signal recording coding and
compression

(6) WO4PO01A codes for video signal coding
(7) W04V05G codes for speech signal coding
(8) W04V10 codes for coding of audio signals in general

[1980-1991]

U21-A02

D/A conversion
Searchith U21-A04A for sigmalelta type.

U21-A02A [1987
Digitatto-analogue converters
DAC

U21-A02A1 [1992]

Binary-weighted D/A converters
Weighted resistor

U21-A02A2 [19927
Laddertype D/A converters
R-2R ladder

U21-A02A3 [19927

D/A converters with intermedate conversion to
time or frequency of pulses

U21-A02A4 [2006]

Resistor string

U21-A02A5 [2007]
Switched capacitor D/A converters

U21-A02A9 [1992

Other D/A converters
Includes e.g. multiplying D/A converter.
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U21-A02B [1987]
Broader systendetails, testing of D/A converters

U21-A02B1 [1997]
Broader system details
(U21-A02B)

U21-A02B1A [2005]

Input/output circuitry

U21-A02B1B [2006]

Voltage reference circuits

Also see relevant U24 codes for novel voltage reference
circuits.

U21-A02B1C [2005]
Clock arrangements

U21-A02B1X [2005]
Other details

U21-A02B2 [1997]

Testing and calibrating
(U21-A02B, U23A03F1)

Prior to 1997 testing and calibrating for DAC was covered
by U22A02B and U2A03F1.

DC offset, autaero
U21-A02B3* [1997-2004]

Noisereduction and error correction
(U21-A02B, U2IA03F3)

*This code is now discontinued and from 2005 noise
reduction and error correction fdDACss covered by
U21-A02B7G. Prior to 1997 noise reduction for DAC was
covered by U24A02B and U2A03F3.

U21-A0287 [2005]

Improvements to DA converter performance

U21-A02B7A [2005]

Increased resolution

U21-A02B7C [2005]

Increased conversion speed

U21-A02B7E [2005]

Increased range

Covers increase in number of bits or other change in
representation of data, or on anajcside by increasing
dynamic range, output voltage swing, etc.
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U21-A02B7G [2005]
Noise reduction and error correction

U21-A02B7J [2006]

Reducing power consumption

U21-A02B7L [2006]
Size reduction

U21-A02B7N [2012]

Increased accuracy or precision

Prior to 2012 see U2A02B7G or U2A02B7X depending
on emphasis.

U21-A02B7X [2005]
Other DA converter performance improvement

U21-A03

A/D conversion
Search with U2AA04A for sigmalelta type.
ADC

U21-A03A

A/D converters with conversion to
duration/frequency

Includes counter ramp (counting) converter when type of
conversion is emphasised, otherwise coded in{423B

as a converter with feedback. Also includes integrating
type e.g. dual slope aatiometricconverter. Search U21
AO03X also porr to 1983.

Tracking, servo converter

U21-A03B

A/D converters using D/A converter (feedback
type)

Includes successive approximation type.

SAR, serial comparator

U21-A03B1 [2006]
SAR
Successive approximation type converters.
U21-A03B3 [2006]
Pipeline
U21-A03B5 [2007]

Switched capacitor A/D converters

U21-A03B9 [2006]
Other feedback types

U21-A03C [1987
Flash A/D converters
Parallel comparator, simultaneous ADC
U21-A03E [1987]
Interpolating A/D converters, hybrid
arrangements combininglifferent converters
Includes seriaparallel type (see also U2403B).
U21-A03F [1987]
Testing and calibrating, broader system details

U21-A03F1 [1992
Testing and calibrating
DC offset, autaero

U21-A03F3* [1992-2004

Noise reduction and errocorrection

*This code is now discontinued and from 2005 noise
reduction and error correction for ADCs is covered by
U21-A03F7G.

U21-A03F5 (1997

Broader system details

U21-A03F5A [2005]

Input/output circuitry

Includes scaling and gain control arrangemeség U24
C codes for novel amplifier/gain control aspects.

U21-A03F5B [2006]
Voltage reference circuits

U21-A03F5C [2005
Clock arrangements

U21-A03F5X [2005]
Other details

U21-A03F6 [2005
Sampling
This code covers sampling arrangements and wider

samplingaspects. See UZ2R03 for novel sample and hold
arrangements and U2A04A for sigma delta converters.

U21-A03F6A [2005]

Novel sampling circuit

This code covers all novel sampling arrangements. See
other U2:A03F6 codes for sampling function aspect.

U21-A03~6B [2005
Oversampling



U21-A03F6C [2005
Undersampling

U21-A03F6D [2005]

Sample modification

Modification of digital samples in DSP is covered by U22
GO03B1 codes ("Reampling’).

U21-A03F6X [2005]

Other sampling functions

U21-A03F7 [2005]
Improvements to AD converter performance

U21-A03F7A [2005]

Increased resolution

U21-A03F7C [2005
Increased conversion speed

U21-A03F7E [2005]
Increased range

U21-A03F7G [2005]

Noise reduction and error correction

U21-A03F7J [2006]
Reducing power consumpiin

U21-A03F7L [2006]

Size reduction

U21-A03F7N [2012]

Increased accuracy or precision

Prior to 2012 see U2A03F7G or U2A03F7X depending
on emphasis.

U21-A03F7X [2005]

Other AD converter performance improvement

U21-A03G [1987]
A/D convertersimplemented using other

technology
Includes use of e.g. SAW, optical, Josephson junction
devices (for superconductive devices, circuits, see also
U14F02 codes).

U21-A03H [1992

Reversible converters
(U21-A02B, U24A03F)
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U21-A03J [1997
Positionencoders
(U21-A03X)

For absolute encoders for which displacement directly
generates unique digital value UZD3J5 is assigned with
other U21A03J codes as appropriate. See also 02

U21-A03J1 [1997]

Optical position encoder
(U21-A03X)
Rotary encodershaft angle, moire fringes

U21-A03J2 [1992

Magnetic or inductive position encoder
(U21-A03X)

U21-A03J5 [2002]

Absolute position encoder

This code is assigned with other U&Q3J codes as
appropriate, depending on technology, and refers to
encoders witha unique relation between position and
output code. Such types were indicated by the additional
assignment of WOBO01 codes (how discontinued) prior
to 2002.

Gray code, disc, scale, track.

U21-A03J9 [19927
Other types of position encoders
(U21-A03X)

Includes electric type e.g. capacitive, brush
arrangements.

Wiping contact, potentiometer
U21-A03X

Other aspects of A/D conversion

U21-A04

Delta and differential modulation
For testing aspects see also URA3F1.

U21-A04A [1992]

Delta-sigma converters

Includes oversampled converter architectures. Where
sampling is novel see UA03F6 and also see U21
AO02/A03 codes as appropriate.

Sigmadelta, continuously variable slope delta, CVSD,
delta modulator, oversampling

U21-A04B [1997]

Differential modulation
Adaptive differential PCM, ADPCM
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U21-A05

Code conversion

See WO01A02 also for application of code conversion to
data transmission in general. Coding of audio and video
signals is not included and is covered by VIRDAA codes
(video signalsiW04-V05G codes (speech signals) and
WO04V10 codes (audio signals in general). Coding for
error detection and correction in general is covered by
U21-A06 codes.

Bit structure, character interval, format, mapping,
recoding

U21-A05A
Static code converters

U21-A05A1 [1987

Parallel code conversion. Conversion to or from
(non-) weighted or stochastic codes

Includes decimal code, binary coded decimal code,
conversion from or to n out of m codes, to or from one
out of m codes, conversion to or from floating pbin
codes, conversion to or from Gray codes.

BCD

U21-A05A2 (1987

Compression, expansion, suppression of
redundancy

This code is used in a general way to represent ‘coding’,
e.g. for data compression. It is assigned alone or in
conjunction with other codese.g. for audio or video
coding, or coding for data transmissieifi U21-A05A2
codes can highlight additional dgte.qg. if using U21
AO5A2A enables 'variable length coding' to be
highlighted. When specific codes exist for the type of
coding involved in an invention and URAD5A2 codes do
not provide additional focus, they are not assigned.
Specific codes for partitar coding applications are : S06
KO7A4D for document imaging and copying;-DQR for
computer data coding; TG110D for image compression;
TO3P01B for compression of recorded data; \WEBI2A
for data transmission; WOEOL1F for video signal
recording cothg, WO4GO1F for audio signal recording
coding, W04P01A codes for video signal coding, W04
VO5G for speech coding; W40 for general audio
coding.

U21-A05A2A [1997]

Conversion to or from variable length codes
ShannorFano code, Huffman code, Morse code

U21-A05A2B (1992

Conversion to or from run length codes

U21-A05B [1987]

Parallel/series and series/parallel conversion

Seriesin paralletout register, SIPO, serigsseriesout
register, SISO, paraHil seriesout register, PISO, seral
parallel, parallelserial

U21-A05C [1987]

Series transmission code. Manchester, biphase
level coding

Includes conversion to or fronepresentation by three or
more level pulses.

NRzZ

U21-A05D [1987]

Coding associated with computer keyboard or
printers. Language scripts

For key scanning and coding aspects see alsd-00A5.
For keyboard interfacing see also TOkodes.

U21-A05D1 [1987]

Language script coding techniques

Includes coding for dealing with e.g. Chinese, Arabic
characters. Search with W@8101B8M for application to
coding for telephone keys.

Kanji, Kana, Arabic characters

U21-A06

Error detection and correction

U21-A06 codesre assigned for error
detection/correction in general, and to provide specific
details of error correction coding in conjunction with
codes in other classes, such as with-PO3A for data
recording error correction. For applications specific to
telecommunications alone, WGR01B codes are applied
instead.

U21-A06A [2005]

Using block codes

Covers error detection/correction coding where a
predetermined number of check bits are joined to a
predetermined number of information bits.

U21-A06A1 [2005]

Cyclic redundancy check

U21-A06A2 [2005
Parity bit
U21-A06A3 [2005

Hamming codes

U21-A06A4 [2005
Reed Solomon coding



U21-A06A9 [2005
Other block codes

U21-A06C [2005]

Using convolutional codes

Covers error detection/correction coding where the
coded sequence is algorithmically achieved through the
use of current data bits plus some of the previous data
bits from the incoming stream.

U21-A06C1 [2005
Viterbi coding

U21-A06C2 [2005
Turbo coding

U21-A06C3 [2005
Trellis coding

U21-A06C9 [2005

Other convolutional codes

U21-A06E [2005]

Using Interleaving techniques

Covers error detection/correction arrangements where
the data structure is r@rganised to reduce errors.

U21-A06G [2006]

Using multiple coding techniques

This code covers erraorrection/detection using either
multiple (two or more) block or convolutional codes or a
combination of block and convolutional. The coding types
of the combination are applied in addition to this code.
Please note, this code is only applied where the
combination is the novel aspect and not where multiple
coding techniques are merely listed as separate
possibilities.

U21-A06G1 [2014)

Multiple codes used together

Covers the simultaneous use of two or more efror
detecting or errofcorrecting codes, e.g. éier multiple
block or multiple convolutional codes or a combination of
block and convolutional codes, used together.

U21-A06G5 [2014)

Multiple codes used separately (i.e. one at a time)

Covers the separate use of two or more erd@tecting
or error-correding codes, e.g. either multiple block or
multiple convolutional codes or a combination of block
and convolutional codes, used at different times.

U21-A06X [2005]
Other error detection/correction
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uU21-B

Electronic switching or gating

Purely mechanical anelectromechanical switches using
moving metallic contacts are covered in VO3 and X13.
Note that mechanical details of actuating elements and
the like for electronic switches in which part of the switch
moves (e.g. as denoted by UBD2C2) are also covered

in VO3 (e.g. by VOB and VO codes) when necessary.
Electronic switching without any physical movement is
covered in U21 only.

U21-B01
Electronic switching or gating characterised by
switching device

U21-BO1A
Switching using bipolatransistors and diodes
Includes Darlington configuration.

U21-B0O1Al [2006]
Switching using IGBTs

U21-B01B
Switching using field effect transistors

U21-B01C

Switching using thyristors, triacs etc.

Note that U21B02H (novel bilirectional switching
arrangements) is not routinely applied with this code for
devices such as triacs which are inherentidibectional.

Gate turnoff, GTO
U21-B01D [1987)]

Compound switches (FET/bipolar, thyristor/FET),
other semiconductor switches

U21-B01D1 [1992
Switching using transformer coupling
(U21-B01D)

U21-BO1E [1992
Using optoelectronic devices
(U21:-B01X)

Opto-coupler
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U21-BO1P [2009
Switching using phasehange devices
(U21-BO1X)

This code is intended for electronic switching
arrangements using devisavith phasechange

properties, e.g. based on materials such as chalcogenides
Logic circuits applying this technology are covered by
U21-CO1P. Phasehange memories are covered by U14
AO3H and optical recording materials based on phase
change effects areovered by TOB01B codes.

Amorphous, chalcogen, crystalline, selengigfide
telluride

U21-BOLT [2006]

Using nanetubes

Other U21B01 codes are applied where applicable, only
electronic switches are coded here, if electromechanical
see V03 and Holely optical see V07.

U21-B01X

Other devices

Includes switches using Hall effect devices (when used for
proximity switches see U2B02C), superconductive
devices (see U1B02B also), gas or vacuum tubes, etc.

U21-B02
Circuit details

U21-B02A
Controlling switching point/instant

U21-B02A1 (1987

Introducing delay before switching using capacitor
and transistors

U21-B02A2 [1987]

Introducing delay before switching using digital
counter, timer, computer modules

U21-B02A3 [1987]

Providingpredetermined threshold before
switching and switching at zergarossing

See U22DO07A for circuits delivering a pulse in response
to zerocrossing and U2A04D5 for comparators in
general.

U21-B02B

Affecting states; poweon resetting

Includes storing adal state of switch when supply
voltage fails.

Reset

U21-B02C [1983
Proximity/touch switches
See T04-01 also for computer keyboard switches.
U21-B02C1 [1987)]

Capacitive/inductive/resistive not requiring
displacement of switch element

This code cover® 1 2 dZOKQ & ¢6AGOKSa 2LISNY GAy3

movement of the switch or switch parts and includes
electronic switching aspects of touch screens and the like,
which in general are also coded as FBRA2. Capacitive,
inductive, magnetic or resistive electroticdzd K Q
switches in which part of the switch moves during
operation are covered by U2B02C2.

U21-B02C2 [1987]

Inductive/capacitive/resistive responding to
physical displacement of plate or magnetic flux
element

U21-B02C3 [1987]
Using optical or other switcimg elements

See SOX08 codes.
Light barrier

U21-B02D [1987]

Accelerating switching speed, reducing power
consumption, ensuring fully conductive state,
increasing max. current or voltage

(U21:B02X)

Includes also madifications for improving heat
dissipation.

U21-B02D1 [1987]
Using series/parallel switches to distribute
current/voltage

U21-BO2E [1987

Switch protection
(U21:B02X)
See U24& for protection of electronic circuits in general.

U21-BO2F [1992

Eliminating interference voltages or currés, or
other sources of noise

(U21-B02X)

U21-B02G [1992

Compensating variations of physical values e.g.
temperature

(U21-:B02X)

6



U21-BO2H

U21-B02J

U21-B05

U21-BO5A

U21-B05B

U21-BO5C

U21-B05D

U21-BOSE

[2006]

Bidirectional switching

This code covers novel-tirectional switching
arrangements and is not routinely algxl for devices
such as triacs which are inherentlydifectional

[2006]
Switch testing

U21-B02X

Other aspects of electronic switching

U21-B03

Sampleand-hold arrangements

[1987
Applications of electronic switching circuits

[1987

Analogue switching

Transmission gate, multipleXdemultiplexer signal
selector

[1987]

Very high power/speed switching
Includes poweipulse techniques.

[1987]

Power converters and power switching

For low and very high poweonverters see separately
U24D and X12 codes.

Semiconductor relay

[1987

Logic

This code isisedto indicate the application of electronic
switching to logic circuitry and is applied for novel
electronic switching inventions which can be ugedbgic
circuits. Details of logic circuits themselves are covered by
U21-C codes which can be assigned in addition to-U21
BO5D when an electronic switching invention includes
specific details of those circuits. In general, since it is
understood that log circuits involve switching,
inventions presented as novel logic circuits are aigb
assigned U2B codes

[1997]

Signal switching
(U21BO5X)

Includes digital telecommunications,
multiplexing/demultiplexing aspects, single/multiple
switch arramgements. See also W{B.codes.
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U21-BO5X [1987]

Other applications of electronic switching circuits
Includes computer applications, pulse distributors etc.

u21-C
Logic circuits
U21-C01

Logic circuits characterised by components

U21-CO1A
Bipolar transistors and diodes

U21-CO1A1 [1997]

Diode- or resistortransistor logic

Includes complementary transistor logic, Schottky
transistor logic.

CTL, STL

U21-CO01A2

Emitter coupled logic
Includes emitter function logic, base coupledic.
ECL, EFL, BCL

[1992

U21-C01A3 [1997
Transistortransistor logic
TTL

U21-CO1A4 [1992]

Integrated injection logic
Includes integrated Schottky logic, static induction logic.
ISL, STIL, IIL, 12L
U21-C01B
FET

U21-C01B1
MESFET

[1987]

U21-C01B3

MOSFET

Complementary, CMOS, enhancement/depletion mode,
source coupled field effect logic, SCFL

[1987]

U21-C01B5
Dynamic MOSFET

[1987]



544 U: Semiconductors and electronic circuitry

U21-C01C [1987]

Combined FET and bipolar

Schottky diodé=ET logic, SDFL, BICMOS, BiMOS, BIiFET,
BiMIS

U21-CO1D [1987]

Logic circuits implemented with circuit blocks

Includes use of e.g. operational amplifiers and
multiplexers, and also use of logic gates as 'blocks' to
make up larger logic circuits and systems.

U21-CO1E [1987]

Programmable logic arrays, gate arrays,
recorfigurable logic

(U21:-C01X)

This code is intended to highlight tluse of

programmable logic, such as seanistom ASIC e.g. gate
arrays (uncommitted logic arrays, configurable gate
arrays, logic arrays), programmable logic devices
categorised as programmablogic arrays, programmable
array logic, programmable logic sequencers. For physical
layout and interconnection details see also 03,
U13CO04C. To identify type of transistor employed, U21
CO01B or ULE codes are used. Novel logic circuitry
details ofprogrammable logic are covered by UZD3B3.

PLA, PLD, FPGA

U21-CO1F [1992
Logic circuits using superconductive devices
(U21-CO1X)

See also ULF02C.

U21-CO1G [1992

Logic circuits using optoelectronic devices
(U21-CO1X)

For optical logic elements, see VR©6. For digital
computing aspects, see TED5.

U21-CO1P [2009
Logic circuits using phasghange devices
(U21:C01X)

This code is intended for logic circuits using devices with
phasechange properties, e.g. based on te@als such as
chalcogenides. Electronic switching circuits applying this
technology are covered by URBO1P. Phasehange
memories are covered by U3X03H and optical

recording materials based on phaskange effects are
covered by TOB01B codes.

Amorphous, chalcogen, crystalline, selenide, sulfide,
telluride

U21-CO1R [1997]

Logic circuits using devices with tunnelling
mechanism

Includes resonant tunnelling transistor or diode.
RTBT, RHET, tunnel diode

U21-Co1T [2006]
Logic circuits using nano tubes
(U21-CO1X)

U21-C01X

Logic circuits using other technology or
components

Includes logic circuits using magnetic, galvamagnetic
(Halleffect) devices, ferroelectric capacitors.

U21-C02

Interface circuits

input circuit, atput circuit, buffer, transistor level shifting
U21-C02A [1987

Inter-family; Logic level shifting

TTECMOS, TFECL
U21-C02A1 [2007

Inter-family

This code is intended for circuits interfacing between
different logic families. Circuifgoviding an interface
between logic circuits of the same type operating from
different supply voltages are covered by U202A5.

U21-C02A5 [2007]

Logic level shifting

This code is intended for circuits providing an interface
between logic circuits of theame type operating from
different supply voltages. Interfacing between different
logic families is covered by UZID2A1.

U21-C02B [1987

Drivers for displays, relays etc.

See also TO# codes for displays, V32 for relays.
U21-C02C [1987

Tri-state diiver and parallel bus

See also appropriate codes in TO1 and WO1.
U21-C02D [1987)]

Serial line transmission
See also appropriate codes in TO1 and WOL1.



U21-C02D1 [2007]

Differential transmission

This code includes e.g. low voltage differengighalling
(LVDS) circuits, from 2007 see also VOBD for
differential data transmission systems in general.

U21-CO2E [2006]

IC termination

Covers interface for termination of transmission line for
integrated circuits using active or passive components.
Includes stand alone or echip, see also U2B05 and/or
WO01/W02.

U21-C03 [1983

Logic function and general integrated circuit
details

U21-CO3A [1987]
Integrated circuit- general gate aspects

U21-CO3A1 [1987]

Input-output details, increased speed

Includesmodifications to increase faim and farout, and
protection against shortircuited output.

U21-C03A2 [1987]
Power supply and noise prevention

'Power supply details' refers faternal details of the

logic circuit. Novel circuits for power supplies in general
are covered by U2 and U24 codes which are also
assigned as appropriate when part of the logic circuit
itself.

U21-CO3A2A [1997]

Modifications to reduce power dissipation
Includes power supply substrate bias.

U21-C03A2B [1992

Noise suppression

Includes modifications for eliminating interference or
parasitic voltages and currents, compensating for
variations in temperature, supply voltage etc.
Ground bounce

U21-CO3A3 [1997]

Inverter circuit details

(U21-C03A9)

Includes details of pulses for e.g. NMOS, CMOS, BJT
inverters (see also U2C01A, U21C01B). For pulse
aspects see also appropriate URP1 codes. Includes

also modifications of threshold for gating switching.
Complete novel inverters are coded as logic gates under
U21-CO3B.
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U21-C03A5 [2006]
Reducing circuit size
U21-C03A9 [1987]
Other aspects of logic circuits
U21-C03B [1987]

Logic gates
Includes novel circuits which perform logic functions e.g.
AND OR, NOR, NOT, EXCLUSINENAND.

U21-C03B1 [1987]
Tri- or multi-level, fuzzy logic

U21-C03B1A [1992
Tri- or multi-level logic

U21-C03B1B [1992
Fuzzy logic
See T04J16B for complex systems.

U21-C03B2 [1987]

Arithmetic
Includes majority and minorityircuits. See also TER02.

Add, carry, computation, equivalence, multifunction,
majority, arithmetic logic unit, ALU

U21-C03B3 [2005]

Programmable logic circuitry, including
programmable controllers

This code covers novel aspectpofgrammable logic
circuits and programmable controllers. The use of this
kind of device in logic systems is covered by-GP1E

and both codes can be assigned together when
necessary, e.g. for a novel programmable controller
implemented by configurable ¢pc circuits. See also TO1
codes for programme control aspects and TO6 codes for
process and machine control aspects. Programmable
controllers without any logic circuit details are not coded
in U21 and are generally covered in T06, e.g. by TO6
A04B1.

PLC

U21-C03B4 [2005]

State machines
See also relevant TO1 codes
State Machine, Finite State Machine

U21-C03B9 [1987]

Other types of logic circuits
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U21-C03C [1987]

Failsafe
Monitor, fault detection, majority

U21-C03D [1987]

Logic simulators, design log@ircuit construction,
circuit board wiring

Includes e.qg. piggpack construction for bus systems. For
CAD applied to integrated circuits, see alsoGL1

Computeraided logic design, logic CAD, layout
optimisation, logic synthesis

U21-C03D1 [1997]
Logic @cuit testing

See also SGGO1A codes and, for integrated circuit
aspects, ULF01D and/or U107 codes.

dgnal analysis, set/scan logic

u21-D
Pulse counters and frequency dividers

U21-D01

Input/output circuits
Serialin parallelout, serialin seriatout

U21-D02
Starting/stopping/monitoring

U21-D02A [1992
Starting/stopping
Reset

U21-D02B [1992

Monitoring. Error correction

U21-D03

Synchronous counting chains
Includes both series (ripple) carry and parallel (look

ahead) carry for enable signal of synchronous counter.
U21-D0O3A [1997]

Ring counters

Includes feedback shift register counters. For random
output counters see U2D05C6.

Twistedring, switched tail, mebius, Johnson
U21-D04

Asynchronous counting chains
Ripple counters

U21-D05 [1997]
Characterised by counter details

U21-DO5A [1997]

Reversible
Up-down, forwardbackward

U21-DO5B [1997]

With non-binary base
Excludes counters with base which is powktwm.

U21-D05B1 [1997
With variable counting base

U21-D05B2 [1992]
Divide-by-N counters

U21-DO5B2A [1992]
Decade counters

U21-D05B2B [1997
In which the base is an odd number

U21-D05B3 [1997]

In which the base is a neimteger

U21-D05C [1997]

Counters characterised by random or specific
code output

Excludes standard base types e.g. binary, hexadecimal
etc. Includes counting systems for specific coding formats
e.g. reflected codes.

U21-D05C1 [1992]
Using Gray code

U21-D05C2 [1992]
Usingexcess three code

U21-D05C3 [1992]
Using biquinary code

U21-D05C6 [1992]

Random counters
See U22A01A for random pulse generators in general.

U21-D06 [1992

Characterised by the type of the device used

U21-DOBA [1992

Using semiconductor devices
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U21-DO6AL [1992

Field effect transistors
CMOS counters

U21-D06A2 [1992]
Bipolar transistors
TTL, ECL

U21-D06A3 [1992]

Opto-electronic devices

U21-D06B (1992

Using electromechanical devices
Includes counters using e.g. relays.

U21-D06X (1992

Other devices used as counters

Includes counters using semiconductor devices not
covered by U2D06A, e.g. thyristors, diodes, CCD and
other types of device e.g. magnetic cores,-fibed tubes
etc.

U21-D09

Other aspects of pulse counters and frequency
dividers







U22: Pulse Generation and Manipulation

U22A
Generating electric pulses

U22A01

Generators producing trains of pulses

U22A01A [1983

Random pulsegenerators

See TOZEO04 for data processing arrangements for
generating random numbers. Random counters are
covered by U2D05C6. Random number generators for
e.g. gaming purposes are covered by -Fo&nd W04X02
codes.

Pseuderandom generator, pseud@ndam binary
sequence (PRBS), shift register

U22A02
Characterised by active element

U22-A02A
Bipolar transistors

U22A02A1 [1987]

In integrated circuit form

U22-A02B
FET

U22A02B1 [1987]

In integrated circuit form

U22-A02C

Other semiconductor devices
Includes discrete and integrated devices.

U22:A02D [1987]

Using logic blocks
E.g. gates, counters and flifops.
RS/JK/Bype, inverter

U22A02E [1987]

Using operational amplifiers or comparators

This code covers theseonly of canparators or
operational amplifiers, i.e. where the devices themselves
are not novel. Novel OPAMPs are covered by-GR2A5
codes and novel comparator circuits of general
application by U2:A04D5From 199%; 2011, U22

A04D1 also covered pulse generators with an overall
comparator function.
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U22-A02X

Other active element

Includes Josephson superconductor (with tF)4and use
of Wiegand wire.

U22-A03

Using energyaccumulating element and external
switching signal

Includes capacitor store discharging into load,
transmission line, etc. See also X1 for high power
types.

Blumlein, inductive store

U22-A04 [1983
Circuit type

U22-A04A [1983
Astable

U22-A04A1 [1987)]

Blocking oscillator
Transformer, winding, flux, saturation, inverter, converter

U22-A04A2 [1987]

Crystal

Also coded in U288 n m !
FTNBIjdzSyOeQ aLS0id LyOfdRSa 2a
electromechanical resonator types, such as ceramic,

SAW, etc. & V06V codes for details of

electromechanical resonators per se.

Piezoelectric, quartz, series, parallel, resonance

O02RS4s ol&aSR 2y AyKS
At

U22-A04A3 [1987]

Feedback

Includes oscillator with e.g. logic gates (also covered in
U22A02D) in ring circuit or similar. UZZD4A2 taks
precedence for feedback arrangement including
resonator element.

U22:A04A4 [1987]

Relaxation
Capacitor, charge

U22-A04A9 [1987
With voltage or current control
Includes VCO.

U22-A04B [1983
Mono-stable

U22A04C [1983

Bi-stable
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U22-A04D¢

Comparator

*This code is now discontinued and from 2012 this
subject matter is transferred to U2R02E in the case of
pulse generators based on comparators and {IRAALC

for circuits performing a thresholding function on pulses.
U22A04D remains Vi@l and searchable for records
between 1992 and 2011 when it was used for comparator
circuit pulse generators in general.

[1987-2011]

U22-A04D¥ [1992-2011]

Comparator pulse generator

*This code is now discontinued and from 2012 this
subject matter is transferred to U2R02E in the case of
pulse generators based on comparators and {IBAA1C

for circuits performing a thresholding function on pulses.
U22A04D1 remains valid and searcrabir records
between 1992 and 2011 when it was used for circuits
configured as comparators with the purpose of
generating pulses. Novel comparator circuits are coded in
U22A04D5, irrespective of application. (See note for that
code).

U22:A04D5 [1997]

General comparator circuits

This code is used to denote novel comparator circuits per
se of general application, i.e. without regard to the
pulse/continuous nature of either the input signal(s) or
the output produced. The following codes may also be
applieddependingon the purpose of the circuit:

1. Thresholding circuits, i.e. determining that a pulse has
reached a preset amplitude are covered by UX21A1C.

2. Circuits comparing pulses or pulse trains with one
another are covered by U2202 codes.

3. Circits generating a pulse in response to a given
characteristic of an input signal, are covered by {02
codes.

4. Circuits providing a switching function in response to a
given input signal charactetic are covered by U21
BO2A3.

U22-A04X [1983

Other circuit type
Includes multistable pulse generating circuits.

uz22B

Generator details
See U2H also, if phase frequency/control is involved.

u22-B01

Output regulation/control

U22B02 [1987]
On-chip integrated circuit details

U22-B03 [1987
Generaldetails of larger IC systems
Includes e.g. reset circuits.

U22-B05 [1997]

Parameter compensation
U22-B05 codes are assigned for compensation of
parameters of the oscillator/pulse generator circuit itself
and for the effect of external parameters. The cedee
not used for similar arrangements applied to subsequent
circuitry such as pulse shaping or pulse amplifying
circuits.

U22-BO5A [1997]

Active device characteristics

U22-B05C [1997]
Physical characteristics
Temperature, voltage

U22-B09

Other pulse generator details
Includes generator starting circuits.

u22C
Generating finite slope or stepped portion pulses

U22C0o1
Generating triangular shape pulses

u22-C09

Other finite slope or stepped portion pulse
generation

u22D
Manipulating pulses

U22-D01
Shaping pulses

U22D01A
Thresholding, changing duration, limiting,
amplifying, steepening

U22D01A1 [1987]
Thresholding, limiting, amplifying, steepening

U22D01A1A [1992]
Level clamping

Covers limiting of amplitude and establishment or
removal of offsets.



U22D01A1C [1992

Thresholding

This code is used for circuits determining that a pulse
signal has attained a presttreshold level, i.e.

comparing the amplitude of a pulse with a (usually fixed)
reference. For example, a circuitestablishing logic
levels in data read from a magnetic hard disc would be
coded here (also in T@R06C3 and TOAOBALC). When
comparatorsare used for this purpose UA210F is also
assigned.

Slicing
U22DO01A3 [1992

General pulse noise reduction circuits

This code is used for aftontactbounce arrangements
and for circuitry suppressing the effects of other noise
sources on pulses.

U22D01A5* [1987-1997]

Changing duration without time reference signals

*This code is now discontinued and from 1992 this
subject matter is transferred to U2R01A6A.

U22D01A6 (1992

Changing pulse duration

This code covers material previously coded in
U22-D01A5 and U22D01A7, and has been introduced to
better reflect the hierarchical relationship of those codes

which are now no longer used, but remain valid for
records prior to 1992.

U22:D01ABA [1997]
Changing duration without time reference signals
(U22D01/5)

Includes use of delay line, resonant circuit, etc.
Pulse stretching

U22D01A6C [1992

Changing duration using time reference signals
(U22D01A7)

U22D01AT7* [1987-1997]

Changing duration using time reference signals

*This code is now discontinued and from 1992 this
subject matter is transferred to U2R01A6C.

U22D01D* [1987-1996

Characterised by active element technology

*This code is now discontinued. From 1997 see-D22
codes which are intended to provide information on
active element technology for all UZ2 subdivisions.
U22-D codes remain valid for records from 19B396.
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U22-D01D1* [1987-1994
Integrated circuitimplementation
*This code is now discontinued.
U22-D01D3*

Discrete: FET, bipolar, etc.
*This code is now discontinued.

[1987-199§

U22-D01D5* [1987-1994

Gates, flipflops, counters
*This code is now discontinued.

U22D01D7* [1987-199§

Operational amplifer, comparator
*This code is now discontinued.

U22D01D9* [1987-1996

Other technology for pulse shaping
*This code is now discontinued.

U22D01X
Other pulse shaping

u22-D02

Comparing/sorting pulses

Includes comparison of individual pulses or pulse trains.
See note for U2204D5 (comparators in general).

U22-D02A [1997]
With respect to amplitude

U22:D02C [1997]

With respect to phase
Includes timeof-arrival comparison pulses.

U22D02E [1997]

With respect to frequency

U22D02G [1997]

With respect to duration

U22D02X [1997]
Pulse comparison based on other characteristic

u22-D03

Monitoring pulses

Includes circuits to detect deviation from desired
characteristic of individual pulse and also missintsg@s
in pulse trains.

U22D03A [1997]
With respect to amplitude
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U22-D03C [1997]
With respect to phase

U22D03E [1997]
With respect to frequency

U22D03G [1997]
With respect to duration

U22D03X [1997]
Pulse monitoring based on other characteristic

u22-D04

Changing timing of pulses at single output
Synchronization, clock, phase, delay, gate

U22-D04A [1997]
Changing pulse timing using active devices

This code covers the use of individual transistors,
amplifiers, logic gates etc. to alter the timing ofiges
and takes precedence over UEZR4C.

Counter, Btype, flipflop, memory, register

u22D04C [1997]
Changing pulse timing using passive devices

This code covers the use of passive components only such
as resistors, capacitors, delay lines aretivorks to alter
the timing of pulses.

Caoil, CR, filter, inductor, LC, RC, RL, transmission line,
winding

u22-D05

Changing pulse train pattern

Includes circuits separating pulses from composite pulse
train. For TV synchronizing signal separation in veesi
see WO03A06 codes also.

U22DO5A [1987

Frequency multipliers and dividers

In addition to coverage of circuits providing fixed
multiplication or division of pulse signals, from 2011 the
scope of this code has been expanded to include digitally
controllable devices and circuits, which were previously
excluded. Novel aspects of variable divider and multiplier
circuits based on counters are covered by UR&odes
which are also assigned as necessary. SeeB02For

digital frequency multipliers for anadpsignals, e.g.
sinusoidal oscillator signals.

uU22-D06

Pulse distributors

Includes clock signal distributors. See -KD@odes also for
arrangements specifically for computers.

Clock tree, multiple output

U22-D06A [1997]

With outputs differing inphase

U22-D06C [1997]

With outputs differing in frequency
Clock doubler

u22-D07

Delivering pulse as function of input signal
characteristics

Includes comparator type circuits generating a pulse
when input signal reaches a preset threshold, and edge
triggered circuits. See note for U2204D5.

U22DO7A [1987]

Zero crossing, responding to power supply
Includes e.g. poweon-reset circuits (see U2B02B also).
See U21B02A3 for switching circuits operating at zero
crossing.

U22:D07C [1997]

Individual pulse pak detector

Covers arrangements delivering a pulse in response to
the peak value of an input signal. For peak detectors in
the context of signal rectifiers see UZD3A, and for
electrical measuring instruments in particular, SO1
DO1A3.

U22D10 [1997]

Pulse manipulaibn circuit implementation

Codes in this section are applied, in conjunction with
other U22D codes, to indicate the technology used only.
They do not, in general, represent novel aspects which
are indicated by the accompanying code(s) appropriate to
the particular pulse manipulation involved. Prior to 1997,
technology was indicated for pulse shaping only by-U22
DO01D codes, which are no longer assigned.

U22D10A [1997]

Bipolar transistor

U22D10A1 [1997]
Integrated

U22D10A2 [1997]
Discrete

(U22D01D3)



U22D10B [1997]
Field effect transistor

U22D10B1 [1997]

Integrated
(U22D01D1)

U22D10B2 [1997]

Discrete
(U22D01D3)

U22D10C [1997]
Bipolar and FET combined

U22D10C1 [1997]

Integrated
(U22D01D1)

U22D10C2 [1997]

Discrete
(U22D01D3)

U22D10D [1997]
Using logic blocks

U22D10E [1997]

Using computer/microprocessor

U22D10F [2002]

Using comparator

U22D10X [1997]
Other pulse manipulation technology

U22E

Modulating/demodulating pulses; transforming
modulation type

From 1997this code is expanded to include
demodulation of pulses and transformation of

modulation type, previously covered by UE2U22F is

no longer used but remains valid for records prior to
1997. Pulse amplifying circuits per se are covered by U22
DO1A1.

U22-E01 [1997]

Characterised by modulation type

U22-E01 codes are assigned to indicate the type of
modulation (or demodulation with U2E05A) only, and
do not themselves represent novel aspects, these being
highlighted by other U2E codes.
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U22EO01A [1997]
PWM
PDM,duration, edge modulation, width
U22-E01C [1997]
PPM
Position
U22-E01E [1997]
PAM
Amplitude
U22E01G [1997]
PFM
Frequency
U22-E01X [1997]

Other pulse modulation type

U22E03 [1997]
Novel circuitry (including systems)

U22E05 [1997]

Demodulation of pulses; transforming modulation

type
(U22F)

Used with other U2E codes when emphasis is on
demodulation.

U22E05A [1997]
Demodulating pulses
(U22F)

U22E05C [1997]
Transforming pulse modulation type
(U22F)

U22E07 [1997]
Application of pulse modulation/demodulation
(U22F)

This code is intended to represent, with UER1 and/or
U22-E05 codes as appropriate, applications of pulse
modulation or demodulation. It may be assigned,
therefore, for inventions where circuitry aspsare not
novel per se.

U22E09 [1997]

Other pulse modulation/demodulation
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U22F* [1980-1994
Demodulating pulses, transforming modulation
type

*This code is now discontinued and the subject matter is
incorporated into U2ZE codes. U2E remains valifbr
records prior to 1997.

u22G

Digital filters and networks

U22-G03 codes cover digital signal processing/networks
in general and U201 codes are applied in addition
when concerned with digital filters. See U25 codes for
analogue equivalerfilters and networks. See also FO1
JO8B for data processing aspects.

U22:G01 [1992

Digital filters

Codes in this section are split into filter type and filter
function. For construction, performance, operation and
application see relevant U2303 codes. &2 T01J08B for
computer aspect.

U22G01A [1992
Digital filter types
U22-G01A1 [1992

Recursive
Covers filters incorporating feedback.
Infinite impulse response, IIR

U22G01A1A [1992
Wave digital filter

U22G01A1B [2005
Kalman filter

U22G01A3 [1997]
Non-recursive

Covers filters without feedback and includes digital
transversal filters. See U2&02 for analogue transversal
filters.

Finite impulse response, FIR

U22G01A5 [1997]

Adaptive and variable filter

From 2015, the title of this code hasdn changed to
reflect the existing coverage of filters with characteristics
that are adjustable but not necessarily varied in response
to input signal characteristics, i.e. not necessarily
adaptive

U22-GO1A5A [1997]
Coefficient derivation details
Tap

U22-G01A5B [2005]
Matched filter

U22-G01B [1997]
Filter function

U22-G01B1 [1997]
Low pass

U22G01B6 takes precedence where empisas on
decimation filtering.

U22G01B2 [1992
Band pass

U22-G01B3 [1997
High pass

U22G01B4 [1992
Notch filter

This ode covers digital filters which attenuate a band of
frequencies and pass those on either side.

Band stop filter

U22-G01B5 [1997
Comb filter
U22-G01B6 [1992

Decimation filter

U22-G01B9 [1992]
Other filter function

U22G01C* [1992-2004

Filter construction

*This code is now discontinued. From 2005 details of
components/configuration of digital signal
processing/networks in general are covered by {03
codes.

U22-G01D* [1992-2004

Filter operation

*This code is now discontinued. From 2af#ails of
operation and application of digital signal
processing/networks in general are covered by {&23
codes.

U22G01X [19927]
Other digital filter aspects



U22G03 [2005]

Digital Signal Processing/Networks

U22-G03 codes cover digital signal procegsamd
networks and are split to cover constructional details
(U22G03A), digital sampling (UZ203B), functions and
performance (U2Z503C) and operation and application
(U22G03E). U2Z501 codes applied in addition to U22
GO03 codes to highlight digitaltél aspects.

U22:G03A [2005]

Construction

This code covers constructional details including design,
ztransform blocks, DSP block architectures, etc. Testing
aspects are covered in UZ203A1. Other U285503 are
applied where applicable.

U22-G03A1 [2005
Teding
U22G03A5 [2015

Design of digital filters and digital signal
processors in general

This code is assigned for novel aspects of apparatus,
methods or software for use in the DSP design process.
For computeraided design (CAD) aspects see alse TO1
J15Acodes.

U22G03B [2006]

Digital sampling

Includes systems that sample signals that are already
digital, for sampling ofnalogsignals see U2A03F6
codes. Interpolation aspects are coded here.

U22G03B1 [2006]

Resampling
Includes arrangements for interfacing two DSP
blocks/systems that have different sampling rates.

U22G03B1A [2006]
Up-sampling
U22G03B1C [2006]

Down-sampling

U22:G03C [2005]

Functions and performance
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U22G03C1 [2005]

Functionsused in digital signal processing

U22-G03C1 codes are applied to highlight functions
performed by digital signal processors and networks.
These codes are used to highlight bltekel functions

and not the overall application, which is represented by
U22GO03E3 codes. Filtering using digital filters is covered
by U22G01 codes.

U22G03C1A [2005]

Addition and multiplication
For integration function see U2303C1G.

U22-G03C1C [2005)
Delay
U22-G0O3C1E [2005)

Array handling

This code is applied to highlight the function of fetching
values from memory locations and/or copying data from
memory to memory.

U22-G03C1G [200€]
Integration
U22G03C1X [2005]

Other function

U22-G03C2 [2005
Perfomance
U22-G03C2A [2005

Size reduction

U22G03C2C [2005]

Reduction in power consumption

U22G03C2E [2005]
Increasing processing speed

U22-G03C2X [2005
Other performance aspect

U22GO3E [2005]

Operation and application

These codes are used aghlight overall operation and
application of a DSP system/network, i.e. the use of DSP
blocks to perform e.g. Fourier transform, where the
novelty may not be the blocks themselves but is the way
the blocks are used to perform the operation.
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U22G03E1 [2005]

Operation

This code is applied to highlight general operation of
digital signal processing/networks.

U22GO3E1A [2005]

Software and algorithms
See T01J04B1 for transformation functions in general.

Fourier transform, Hilbert transform, Polynomial
transform, WALSH functions

U22-GO3E3 [2005
Applications of DSP

U22GO03E3 codes are applied to highlight the application
of a digital signal processor or network. Filtering using
digital filters is covered by U2301 codes but

applications of filtering can beadicated by assignment of
U22-GO3E3 codes as well, e.g. a digital filter used for
reducing noise would be represented by appropriate
U22G01 codes in conjunction with UZ203E3A.

U22-GO3E3A [2005
Noise reducing/cancelling

U22-G03E3C [2005
Equalization

U22-GO3E3D [2005
Correlation

See T04J04B2 for correlation functions in general.

U22G03E3F [2005]
Phase shifting and delay

U22G0O3E3X [2005
Other DSP application

U22-G05*

Digital networks

*This code is now discontinued. From 2Qf§ital
Networks in general are covered by U&P3 codes.

[1992-2004

U22-GO5A*

Network construction

*This code is now discontinued. From 2005 digital
network construction in general is covered by U223
codes.

[1992-2004

U22-G05B*

Network operation

*This code is now discontinued. From 2005 digital
network operation in general is covered by U@R3
codes.

[1992-2004

U22G09 [1992]
Other digital network aspects.

U22H

Automatic digital phase/frequencycontrol and
synchronization

This is a general code used to iradeecontrol of phase or
frequency in digital systems, especially for
synchronization, and includes nd?LL phase control and
clock extraction circuits (see W@404 codes for data
transmission aspects). Other U22 codes are also assigned
as necessary, sucls &22D04 codes for delay circuits

and U22D06 codes for clock distribution arrangements.
Inventions concerned with digital phase lock loops (PLLs)
and delay lock loops (DLLs) are covered by-D@2B

codes which are assigned instead of W22

Fourier docksignal, clock skew, clock tree



U23: Oscillation and Modulation

In general this class covers circuits dealing with sinusoidal
oscillations, but also includes digital implementations of
circuits such as phadecked loops, phase detectors etc.
which may be interfaced with analogue systems.
Applications may involve cod@ssection W for data
transmission, radio and TV receivers, etc.

U23A

U23A01

U23-A01A

U23A01A1

U23-A01A2

U23-A01A5

U23A01B

U23A01B1

Sinusoidal oscillators, (using)
See U2& codes for control of output.

Amplifier with regenerative feedback

Negative resistance oscillator circuits are coded in-U23
A02.

Electromechanical resonator

Oscillators using logic inverters and the like in a feedback
arrangement with an electromechanical resonator are
also assigned U22 codes (e.g. Y2D and U22A04A2).
Novel aspects of resonators themselves eogered by
V06VO1E codes with other VO& codes as appropriate.

Quartz, crystal, piezoelectric, fundamental, overtone,
parallel, series, resonance, effective series resistance, ESH
trim

[1987]

SAW resonator
See U14G and V08/ codes for SAW senators per se.
Surface acoustic wave, IDT, interdigitated

[2006]

MEMSs resonator

See V08/ codes for MEMs and NEMs resonators
themselves.

Surface acoustic wave, IDT, interdigitated

[1997]

With voltage control, e.g. VCXO

This code issed with U23A01A or U23A01A1, as
appropriate. Voltage controlled oscillators for PLLs are
covered by U2®D01A1, and astable multivibrator type
VCOs by U2204B9.

Inductive/capacitive resistive elements

[1987]

Discrete LCR

Frequency/paseshift, Wien bridge, parallel, tuned
circuit, coil, inductor, capacitor, resistor

R,

U23-A01B2

U23A01B5

U23-A05

U23A06
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[1987]

Distributed LCR, YIG or dielectric resonator etc.

Includes the use of waveguidgpe elements, novel
aspects of which are coded in W2 e.g WO2A03A
codes for resonators. See UZBalso for constructional
and layout aspects influenced by the frequency of
operation.

Coaxial, cavity, tuned line, stripline, microstrip, YIG
sphere, magnetic

[1997]

With voltage control e.g. VCO

This codés used with U23A01B1 or U2001B2 as
appropriate. (See note for U2801A5).

U23-A02

Negative resistance element or transiime
effects

Includes oscillators with conventional thréerminal
device in negative resistance circad@nfiguration.

Gunn diode, IMPATT, klystron, magnetron, TWT

[2014

Oscillators based on spin transport electronics

Covers oscillators using 'spintronics' or
'magnetoelectronics’, e.g. spin torque oscillators as used
in microwaveassisted magneticecording, for which T03
AO6N3 codes are also assigned. @25 also assigned to
denote significant higlirequency (e.g. microwave)
aspects.

Giant magnetoresistance, GMR, MAMR, oscillating field,
STO, TMR, tunnel magnetoresistance

[2016]

Atomic oscillators

This code is intended to cover oscillators in which signals,
e.g. at microwave frequencies, are emitted by electrons
in the atoms of gaseous alkali metals changing energy
levels. Prior to 2016 this kind of oscillator was coded as
U23-A when appropriate but was chiefly covered by U23
D02 which will continue to be assigned for inventions
based on the use of such oscillators as a reference
frequency source.

Cesium, coherent population trapping, CPT, double
resonance, energy transition, gasliclaser, light,
quantum interference, rubidium

U23B01

uz23B

Frequency multipliers/dividers

[1987]

Analogue
Harmonic resonator, varactor, injection, diode bridge
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u23B02 [1987
Digital
See U22D05A for circuits multiplying or dividing pulse
rate. Counter circuits are covered by U codes.

u23C
Phase or frequency comparators

This code covers circuits for comparing the phase of
frequency of sinusoidal signals. URB1A3A, which
covers phase comparatofsletectors in phase lock loops
or delay lek loops takes precedence over U28odes.

u23Co1 [1987]

Analogue phase or frequency comparator

This code covers analogue circuitry used for comparing
the phase or frequency of sinusoidal signals.

U23C02 [1987]

Digital phase or frequency comparator

Thiscode covers digital circuitry used for comparing the
phase or frequency of sinusoidal signals. Digital circuits
comparing the phase of pulse signals are covered by U22
D02C and their frequency by UED2E.

u23b

Automatic phase/frequencycontrol;
synchronization

Purely digital circuitry e.g. for clock extraction from
incoming data stream, is coded in UB2 From 1992 U23
D01 codes are used fall aspects of phastocked loops,
whether of analogue or digital type. UZ301A8 codes
are usedo distinguish analogue, digital, or hybrid types
when this is significant. Prior to 1992 see LRl codes
and U22H codes as appropriate.

U23D01 [1987]

Delay lock loop and phase lock loop

In 2005, the title of this code was changed to better
reflect its inclusion of delay lock loops as well as phase
lock loops. In the case of DLLs UXRLD is assigned with
other U23D01 codes as appropriate. UE®1 codes take
precedence over the 'general synchronization' code-U22
H, which is assigned for digital phas®d frequency

control circuits not involving a PLL or DLL.

DLL, PLL

U23D01A [1987]
Loop details

U23D01A1 [1997]

Voltage controlled oscillator

Reference oscillators for frequency synthesizers are
covered by U201B3.

Current/voltage/numerically contrtdd oscillator, CCO,
VCO, NCO, voltage controlled crystal oscillator, VCXO

U23D01A2 [2007]

Active loop control

Includes control of loop gain, for which UZO1 codes
are also assigned as appropriate.

U23-D01A3 [1992]

Phase detectors and charge pumps

From 2002 the title of this code has been changed to
better reflect the previous inclusion of charge pumps,
now coded separately as UZB1A3C.

U23D01A3A [2002
Phase detector

U23D01A3C [2002]

Charge pump
Charge pumps in general are covered by {DB2A1.

U23D01A5 [1997]

Lock detector
False lock protection is covered by URB1F3.
Outof-lock detector

U23D01A6 [2005]

Delay array

Includes delay lines, gates, etc. making up the delay
chain. U22D04 and U28A\05 are also assigned where
relevant.

U23D01A7 [1992
Loop filter
U23D01A7A (1992

Variable bandwidth

U23-D01A8 [1992
Loop type

U23-D01A8A [1992
Analogue

U23-D01A8B [19927]

Digital



U23D01A8C [1992
Hybrid analogue/digital PLL system

U23D01B [1987]

Frequency synthesizers

See W0Z503A codes also for application to radio
communications equipment in general, and U231
codes for direct synthesizers.

Synthesis, step, select, preset channel, radio receiver,
transceiver, transmitter

U23D01B1 [1992]
Division circuit, e.g. variable ratio divider
U23D01B1A [1997]
For fractional synthesis
FractionaiN
U23D01B3 [1997

Reference oscillator

See U23A01A also for oscillator circuits employing an
electromechanical resonator. VCOs (and VCXOs) are
coded h U23D01A1 and the appropriate U28 code. For
temperature compensation aspects UEBS is also
assigned.

Quartz, crystal, SAW, oven, temperature, control

U23-D01B5 [19927

Output filter arrangements, improving purity

This code covers arrangements to regwnoise, spurious
signals, etc. which are specific to the synthesizer circuit,
i.e. it is not routinely assigned for noise reduction that is
actually a property of the PLL itself which is covered by
U23DO01F5.

U23D01B7 [1997]

Characterised by use of mothan one loop
Includes dualoop PLL synthesizers.

U23D01C [1987]

Modulation/demodulation applications
See also other U23 codes for type of modulation.

U23D01C1 [1997]

Costas loop system

U23D01D [2005]

Delay lock loop

This code is assigned to indicate that an invention relates
to a delay lock loop rather than a phase lock loop, other
U23DO01 codes being assigned with it depending on
novelty. When U2301 codes are assigned without U23
DO1D, it is assumed that a PLIni®Ived or that the
invention is not specific to DLLs.
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U23DO1E [2006]
PLL and DLL testing
Includes calibration aspects.
U23-DO1F [1997]

Modifications and improvements to loop
characteristics

These codes are used with other URB1 codes as
appropriate.

U23DO01F1 [1997]

Lock acquisition time reduction
See also U2B01A7A.
In-lock, puHin, track

U23D01F3 [1997]

False lock prevention
See also U2B01A5.

U23D01F5 [1997]

Noise reduction

Arrangements specific to indirect frequency synthesizers
where the improvement is not a function of loop
performance itself, e.g. an improved reference oscillator
or an output filter, are covered by UZ301B5 instead,

but both codes can be used together when eqiate.

U23D01F7 [1997]
Broadening capture range

U23-D01F9 [1997]
Other modifications to PLLs

U23D02 [1987]

Other phase/frequency shift correction

Includes systems not relying solely on PLLs to correct
phase or frequency, e.g. ndeedback frequency curol
of an oscillator based on sensed temperature, injection
locking and use of atomic oscillators. (Time and frequency
standards based on atomic oscillators are covered by S04
B02X and SG&09). Prior to 2016 details of atomic
oscillators themselves wehiefly assigned this code but
from 2016 novel details of such oscillators, e.g. gas cells
containing alkali metals, are covered by LR36.

U23E

Oscillator starting and output control

U23E codes are assigned for oscillator circuit control and
for temperature compensation arrangements associated
with the oscillator itself. The codes anet used for
subsequent circuitry such as phase shifting, phase
splitting or amplifying circuits. Sé¢22-B codes for
analogous arrangements for pulse generators.
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U23EO01 [1992
Output control
U23E01A [1992

AGCbased system

See U24C01 codes also for automatic gain control
circuits.

U23E05 [1992

Temperature compensation

Includes choice of components (e.g. complementary
temperaturedependent characteristics), temperature
NBEaLRyaAdS WINRYYAYIQ 2F 2
arrangements.

U23F

Miscellaneous oscillation and noise generators

U23F01* [1987-2004

Directfrequency synthesizers

*This code is now discontinued. From 2005 direct
frequency synthesizers are covered by URIB codes.

U23-FO1A*

Memory aspects

*This code is now discontinued. From 2005 memory
aspects of direct frequency synthesizers epgered by
U23F03A1.

[1997-2004]

U23Fo1c* [1997-2004]

Improving output signal purity

*This code is now discontinued. From 2005
improvements in spectral purity of direct frequency
synthesizers are covered by UEB3B5.

U23-F02* [1987-2004
Waveform generators usingamputer ROM and
A-D/D-A converters

*This code is now discontinued. From 2005 direct
frequency synthesis and direct digital synthesis is covered
by U23F03 codes.

U23F03 [2005]

Direct Frequency Synthesizers

From 2005 U2&03 codes have beéntroduced to
better reflect direct frequency synthesis and includes
direct digital synthesis. Indirect frequency synthesis is
coded in U23D01B.

U23F03A
Novel synthesizer details

[2005]

4 O AU28FOBAONI OA NDdzA G[20pg | y R

U23F03A1 [2005
Memory aspect and loolup tables

U23-F03A3 [2005
Phase accumulators

U23-F03A5 [2005
D/A and A/D aspects

U23-F03A7 [2005

Analogcircuitry

Other

U23F03B
Synthesizer performance

[2005]

U23F03B1 [2005
Improving frequency resolution

U23F03B3 [2005]

Increasing frequency transition
Includes improving hopping speed.

U23-F03B5 [2005
Improve spectral purity

U23-F03B9 [2005
Other

U23-F05 [1997]
Noise generators
Chaos, white noise

U23F09 [1997]

Other oscillation generation

U23G

Amplitude modulation

This code relates to amplitude modulation of a carrier
wave by aranaloguesignal. For AM usingjgital
modulating signals see UZD1C codes. See also LR3
codes for relevant additional details and WG®1D for
transmitter application. This code is in@ed to highlight
novel aspects of amplitude modulators, e.g. with k23
codes, or novel modulation schemes. Ihat applied
merely to indicate theiseof AM in a general sense.

Balanced modulator, DSB/SSB modulator

w2 @3Sy Q



U23H

Angle modulation

This code reites to frequency or phase modulation of a
carrier wave by aanaloguesignal. For FM or PM using
digital modulating signals see UZ31A codes. See also
U23P codes for relevant additional details and W02
GO01D for transmitter application. This code i®ided to
highlight novel aspects of frequency or phase
modulators, e.g. with U2® codes, or novel modulation
schemes. It inot applied merely to indicate theseof

FM or PM in a general sense.

Reactance modulator, varactor, varicap, phase shifter

u23J
Mixing; frequency changing

Radio receiver applications (general) are coded in W02

GO3AS5.

U23J01 [1997]

Mixer

See also under applications, e.g. WBQ3AS5 for radio
receivers in general, WOB01A5 for broadcast radio
receivers, and W0301B5 for TV receér tuners. For
imagesuppression mixers, search with WGD3B4A.

U23J01A [1997]
Characterised by active device

U23-J01A1 [1997]
Diode
U23-J01A3 [1997]

Bipolar transistor

U23J01A5 [1997]
Field effect transistor

U23J01A5A [1997]
JFET

U23J01A5C [1997]
MOSFET

U23J01A9 [1997]

Other implementation technology

U23J01C [1997]

Characterised by configuration

U23J01C1 [1997]
Singleended
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U23J01C5 [1997]
Balanced
U23J01C5A [1997]
Singlebalanced
U23J01C5C [1997]

Double-balanced
For ring configurations, U2ZB01C5E takes precedence.
DBM

U23J01C5E [1997]

Ring
This code takes precedence over LURRC5C.

U23J01C5G [2017]

Triple-balanced

Covers use of two doublealanced mixers driven in a
pushpull configuration.

Doubly doublébalanced mixer, TBM

U23-J01C9 [1997]

Other configuration

U23J01E [2002]

Integrated or film circuit implementation

This code is assigned with other URBL codes as
necessary, to indicate a sebntained mixer in integrated
form. Specific neel constructional and manufacturing
aspects of monolithic and film circuits are also assigned
codes from classes U1114 as appropriate.

U23J05 [1997]

Frequency changing

U23J05A [1997]

Single conversion

U23.J05C [1997]

Double and multiple conversion

This code denotes two or more frequency conversions
being performed.

U23K

Amplitude demodulation

See also U2B codes for relevant additional details and
WO02-GO3E for (general) radio receiver applications.
Demodulators of signals amplitude modulated by digital
signals are covered by UPD1C and U2B01J3. Signal
rectifiers, e.g. for AGC purposes, amvered by U24203.
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u23L

Angle demodulation

See also U2® codes for relevant additional details and
WO02GO3E for (general) radio receiver applications.
Demodulators of signals frequency or phase modulated
by digital signals are covered by URG1A ad U23
P01J3.

Frequency, phase, FM, discriminator, quadrature
detector, limiter

U23P [1987]

Modulation/demodulation, general
Codes in this section are used either alone, or with other
U23 codes as appropriate. Additional codes may be
assigned from sectiow for radio equipment
applications.

U23P01 [1987)

Digital Modulation/Demodulation

From 2005 the title of this code has been changed to
better reflect its content. U23201 codes are chiefly used
with W01-A09 codes for carrier systems data
transmission. Téy describe modulation of a carrier by
digital signals.

U23PO1A [2005|

Angle Modulation

Angle modulation wittanaloguemodulating signals is
covered by U23.

U23-P0O1A1 [2005]
Frequency Shift Keying
FSK

U23P01A3 [2005]
Phase Shift Keying
PSK, QPSK

U23-PO1A5 [2005]
Minimum Shift Keying
MSK

U23-PO1A9 [2005]
Other

U23P01C [2005]

Amplitude Modulation

Amplitude modulation wittanaloguemodulating signals
is covered by U2&.

U23P01C1 [2005
Amplitude Shift Keying
ASK

U23P01C9 [2005]
Other

U23P0O1E [2005

Hybrid Modulation

U23P01E1 [2005
Quadrature Amplitude Modulation
QAM

U23P01E9 [2005
Other

U23P01G [2005

Multi-frequency code techniques

U23P01J [2005
Novel Modulator/Demodulator Circuits

U23P01J1 [2005]

Modulator

Amplitude and angle modulators widmalogue
modulating signals are respectively covered by{@a&nd
U23H.

U23P01J3 [2005]
Demodulator

U23P01J3A [2005]

Coherent detection

U23P02 [1987]

Analogue circuit details

This code is used in conjunction with UBZodes for
significant integrated circuit aspects.

U23-P03 [1987)]
Implementation using digital techniques
See T04J codes for computer circuit aspects.

U23P04 [1987

Broader systems details
Covers circuit blockused for signal processing, rather

GKIY WAYGSNYFEQ OANRedzodp RSGIAf&aD C2

demodulation applications, use with UZD1G.



U23P05 [1987]

Stereo, mixed AM/FM

See WOZE and WOZ06 codes also for stereophonic
broadcasting. Decoders ivTand radio receivers are also
coded in WO3A02B1 and WOBO02C3 codes respectively.

U23Q [1987]

Microwave and HF circuits

(U23X)

This code is intended to indicate construction and layout
aspects of microwave circuits and is usedanjunction
with other relevant U23 codes. Waveguide components
per se (including microstrip) are covered by \A®2odes.
Construction and layout of microwave amplifiers is
covered by U24504M.

Microwave integrated circuit, MIC, stripline, resonator,
cavity

U23R [2006]

Testing/calibration

This code covers all testing/calibration aspects for U23
type circuits apart from PLLs and DLLs for which U23
DO1E is applied. See also S01 codes.

U23R01 [200€]
Testing

U23-R02 [2006]
Calibration

U23X

Other aspects omodulation/demodulation

This code includes (de)modulation of EM waves, e.g. in a
waveguide, and aspects of modulation or demodulation
not otherwise catered for in U23.
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U24: Amplifier and Low Power Supplies

Heavy current equipment is in section X.

U24A* [1980-1986

Semiconductor/valve amplifiers

*This code is now discontinued. The codes 424 to
U24A09 in this group remain valid for records prior to
1987.

U24-A01* [1980-1984
DC and low frequency amplifiers
*This code is now discontinued.

U24A02* [1980-1984
High frequency and wideband amplifiers
*This code is now discontinued.

U24A03* [1980-1984
Power and switching amplifiers
*This code is now discontinued.

U24-A04* [1980-1984

Differential, operation, pushpull amplifiers;
phase splitters
*This code is now discontinued.

U24-A05* [1980-1986
Feedback arrangements; raising efficiency
*This code is now discontinued.

U24-A06* [1980-1984

Modification for reducing noise/intenal
impedance effects/ temp. and supply voltage
influence/ distortion; bandwidth extension
*This code is now discontinued.

U24-A09* [1980-1984
Other (incl. protection circuitry, multichannel
amplifiers)

*This code is how discontinued.

U24B* [1980-1991]

Parametric, magnetic and dielectric amplifiers,
etc.

*This code is now discontinued but remains valid for
records prior to 1992. For parametric amplifiers see U24
GO4E, dielectric amplifiers see Ua04X, magnetic
amplifiers see U24&E04.
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uz24C

Gain control

Includes compression/expansion, AGC, muting, general
signal rectifiers.

u24C01
Automatic gain control
AGC

U24CO1A [1987]
AGC amplifiers with analogue control

U24-C01B [1987]
AGC amplifiers with digital control

u24Co01C [1987]
Control signal derivation

U24C01C1 [1997]

Novel signal processing per se

Includes processing of derived control signal to achieve
particular gain control characteristic.

U24C01C5 [1997]

Taking other parameters into account

E.g. using ambient acoustic signal, signal produced fro
mechanical parameters such as vehicle or engine speed,
etc.

In-car-entertainment, passenger compartment,
microphone, volume

U24C01G [1997]

Amplitude-locked loop

See U23 codes also for AM and FM demodulation
applications. Phase lock loops are coveredJBgD01
codes.

ALL

U24-C02
Companders; amplitude limiters

U24-C02A [1987)]
Limiters
Clipper circuit

U24-C02A1 [1997

Soft limiter
(U24C02)
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U24C02A5 [1992

DC limiting i.e. level clamp circuit

Video signal clamping circuits for TV receivers are coded
in WO3A04C.

U24C02B [1987]

Companding, compression, expansion

Emphasis, premphasis, compressor, compander,
expander, Dolby®, DoHB®

U24C03 [1987]

General signal rectifiers

Covers rectifiers for control signal derivation. Amplitude
demodulators in general are covered by LR3

U24-CO03A [1997]
Peak detector
See U24B03 for sampleand-hold circuits.
U24-C05 [1987)

Manual control, combined gain/tone control,
muting

(U24C09)

See WO03C codes also for audio amplifier aspects.

U24-CO5A [1987]

Manual gain control
Also coded in WOEO03 for audio amplifiers.

Volume

U24-C05A1 [1997]
Continuously variable
Potentiometer

U24-C05A5 [1997]

Stepped variation
Ladder, resistor, network, switch, tap

U24CO5B [1987]

Digital control details, e.g. by computer
Includes e.g. computer circuit details.

U24C05C [1987]

Muting
Muting in radio receivers is covered by WGR3B1.

U24C05D [1987]

Combined gain and tone cdarol

U24-C09

Other gain control

u24D

Power converters

Includes normally low electronic power converters. High
power converters are in X12and their controllers in
X13G03. Indeterminate power converters are in U24 and
X12. Unregulated or unstabilizednverters are in U2D.
Stabilisers or voltage regulators are in LR24Doesot

cover individual components e.g. capacitors,
transformers even if specifically intended for converters.

U24D01

General converter details

U24D01A

Generation ofcontrol voltages

See also U2B01 and U2-B05 codes for electronic
switching.

U24D01A1 [1992
For bipolar transistor

U24D01A1A [19927
For IGBTs

U24D01A3 [1992
For FETs

U24D01A7 [1992

For control of other devices

U24D01A8 [2007]

Multi-phase control

This code is applied in conjunction with other L4
codes to highlight novel mulphase control.

U24-D01A9 [1997
Characterised by PWM
See U2ZE codes for PWM in general.
U24D01B [1992

Protection

See also U2&. For high power coevters see X1-301B
and X13C04D.

U24D01B1 [2005]

Snubber circuits

U24D01B1A [2005]

Passive
Includes the use of RLC elements and diodes.



U24D01B1C [2005]

Active
Includes the use of transistors, etc.

U24D01B1F [2005]

Dissipative
Includes arrangement®f dumping excess switching

energy into a resistor. May be used in conjunction with
other U24D01B1 codes.

U24D01B1H [2005]

Non-dissipative

Includes arrangements for excess switching energy to be
fed back or fed forward, respectively, to the input or
output.

U24DO1E [1997]
Reducing harmonics and ripples
(U24D01X)

See U2 codes for filters in general.

U24D01E1 [2006]

Harmonics reduction

U24DO1E2 [2006]

Ripple reduction

U24DO1E5 [2014)

Reducing electromagnetic interference

This code covemneasures to reduce electromagnetic
interference generated by the converter itself, e.g. based
on circuitry or on constructional details such as screening
for which V04U codes are also assigned. W81 codes
(general codes for EMI/RFI reduction at souare) also
assigned as appropriate.

Electromagnetic compatibility, EM, EMC, filter, harmonic,

PWM frequency, radio frequency interference, RF, SMPS,

switched mode, switching frequency, switching regulator,
switching transient

U24D01G [1997]

General coolingletails
(U24D01X)
See also V0403 codes.

U24D01J [2005]

Measurements/testing/monitoring

Includes selthecking arrangements and also monitoring
by external equipment. See S01 codes for related
electrical instrumentation aspects.

U24D01K [2007]
Constuctional details
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U24D01X

Other converter aspects
Includes converter details not covered elsewhere.

U24-D02
DCDCconverters

U24D02A

Without intermediate AC
Charge pump

U24D02A1 [2005]
Charge pump

U24-D02A2 [2005)
Chopper

U24D02B
With intermediate AC

U24D02B1 [1997
Flyback; forward

U24D02B3 [1997]

Half-bridge or singleended pushpull; pushpull
SEPP

U24D02B5 [1992]
Full bridge

U24D02B7 [1997]

Resonant

U24-D03
ACGACconverters

U24D04

ACG-DCconverter
Rectifier

U24D04A [1997]

Half-wave

U24D04C [1997]
Fullwave

U24-D04C1 [1992
Bridge

U24D04C1A [1992]
Characterised by diodes
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U24DO04E [1992]
Voltage multiplier

U24D04G [2002

Synchronous rectifier
(U24D04C)
Includes rectifiers using active transistor switches.

U24-D05

Dcac converter
Inverter

U24-D0O5A
Full and halfbridge

U24D05A1 [1997
Characterised by bipolar transistors

U24D05A1A [1997
Characterised by IGBTs

U24D05A3 [1997]
Characterised by FET

U24-D05A5 [2006]
Characterised by combination of
bipolar/IGBTs/FETs

U24-D05A9 [1992

Other inverters

Includes inverters characterised by type of switch not
covered elsewhere.

U24D05B [2005]

Inverter-type

To be used in conjunction with otherverter codes such
as U24D05A.

U24D05B1 [2005]

Voltage source inverter

U24D05B2 [2005]

Current source inverter

U24D05B3 [2005]

Utility inter-tie inverter

Includes inverters fed by solar/wind power/etc
generators for connecting tomains/utility supply. For
high power inverters, see X4dPcodes.

U24D06 [2005]

Pulse voltage supply

See X1206 for high power pulse supply. See 13
also for energystorage pulse generation.

u24-D09

Other converters

Includes other converters not ceked elsewhere e.g.
dynamic types.

U24D10 [2007]

Bidirectional converter

This code is used in conjunction with other codes to
indicate a bidirectional novelty.

U24D11 [2007]

Multiple input/output

This code is used in conjunction with other codes to
indicate multiple input/outputs aspects. Caters for, for
example, converters that output voltages of different
magnitudes.

U24D12 [2007]

Intelligent power supply

Includes power supplies characterised by having a
microcontroller for providing programmable features.
The latter include the ability to adaptively respond to
external conditions, adaptive current limit for different
phases of the PSU operation, programreabutput
voltage, supervisory features, fault recovery, status
information provision for remote diagnostics, etc. See
also relevant TO08 codes.

U24E

Regulating power/current/voltage

U24E01

Non-feedback systems
Includes e.g. Zener diode.

U24-E01A [2005]
AC variable

U24E01C [2005
DC variable

U24E01C1 [2005

Zener diodebased



U24E01C5 [2005]

Current mirror circuits

Includes current sinking/sourcing configurations for the
regulating transistor to connect a Iddo the ground/DC
power supply terminal.

U24E01C7 [2005]

Band gap reference circuits

Includes, generally, regulators using the difference
between baseemitter voltages of two bipolar transistors
operating at different current densities. For voltage
reference circuits using feedback, see LEPB7.

U24-E02
Feedback systems

U24E02A
ForAC

U24E02B
ForDC

U24E02B1

With overload protection

U24E02B1A [1992]
With overload protection and series dissipative
transistor
(U24E02B3)

U24E02B2
With transistor

U24E02B2A [1992

Switching regulator or switched mode power
supply

(U24E02B4)

SMPS

U24E02B2D [1992

Dissipative regulators
(U24E02B6)

U24E02B3* [1983-1991]

With overload protection and series dissipative
transistor

*This code isiow discontinued and was formerly a
subdivision of U24€02B1. From 1992 this subject matter
is transferred to U24£02B1A to indicate its proper
hierarchical relationship to U2B02B1. It remains valid
and searchableof documents from 1988 1991.
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U24-E02B4*

Switching regulators

*This code is now discontinued and was formerly a
subdivision of U24€02B2. From 1992 this subject matter
is transferred to U2402B2A to indicate its proper
hierarchical relationship to U2B02B2. It remains vl

and searchable for documents from 1983 to 1991.

[1983-1991]

U24-E02B6*

Dissipative regulators

*This code is now discontinued and was formerly a
subdivision of U24€02B2). From 1992 this subject matter
is transferred to U24€02B2D to indicate its proper
hierarchical relationship to U2B02B2. It remains valid
and searchable for documents from 1983 to 1991.

[1983-1991]

U24-E02B7 [2006]

Voltage reference circuit

Includes circuit using feedback. For Aeedback voltage
reference circuits, see UZB01C7.

U24-E02B9

Other DC regulators

Includes other DC feedback systems to control
power/current/voltage.

U24E02C [1987]
Regulation for AC or DC variable

U24E02D [1987]
Regulation of electric power

U24E02D1 [1987]

Maximum energy transfer from generator
Includes e.g. solar cell circuits.

U24-E02D1A [1997]
Solar power system and associated converter
interconnection with commercial utility system
(U24E02D1)

Generally includes inverter control (see also {?4odes)
to enable max. power transfeGee also XtR01B.

U24E02D2 [1987]

Regulating power factor

Capacitor banks for power factor correction in heavy
current systems are in X4201A.
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U24E03 [1987]

Regulating electric variables using input deviation
detection

Phasef/firing angle, phasswitching, fire, ero-crossing
detector, trigger

U24E03A [1987]

AC input with thyristors or triacs

U24E03B [1987]
AC input with transistors, FETs

U24E03X [1987]

Other electric output regulation based on input
deviation
Includes other electric variables regulation.

U24E04 [1987]
Regulating magnetic variables
(U24X)

Includes magnetic amplifiers using e.g. transductors.

U24F [1983

Protective circuits
(U24X)

Protection for heavy current systems is covered by-13
codes.

U24-F01 [1983
For automatic disconnection
(U24X)

This code covers protection arrangements for {pawer
electrical and electronic circuits involving disconnection
which may be capable oking reset or may be nen
resettable, e.g. based on fuses. Novel details of fuses
themselves are not included and are covered by-R03
codes.

U24F02 [1983
Limiting excess current/voltage
(U24X)

Surge protection

U24F0Z [1997-201q

Smartprotectors

*This code is now discontinued and from 2017 this
subject matter is covered by UZD5, i.e. as digital
protectors. U24F03 remains valid and searchable for
records between 1997 and 2016 when it covered smart
protectors using microprocessors atie like. See also
U13EO01 for IC protectors and relevant T8 codes for
microprocessor control.

U24F04 [1997]
Solidstate (analogue) protectors

U24F05 [1997]

Digital protectors

From 2017 the scope of this code is expanded to cover all
low-power circuit protection devices which rely on digital
circuitry and devices to detect fault conditions and

initiate protective measures, including smart protectors
which prior to 2017 were covered by UE®3.

ADC, analogo-digital converter, digitatelay, digital
protective relay, logic, microprocessor, neural network,
numerical relay, smart circuit protector, software

U24F06 [2002
Electrostatic protection

U24F07 [2002]
Thermal protection

U24F08 [2018

Charging protection

This code covengrotection for energy stores such as
secondary cells and capacitors, and equipment using
them, from damage arising from charging. The protection
may be triggered by an undesired electrical condition or
by a physical change, such as deformation of battery
casing or temperature rise. Other UZFcodes are also
assigned as appropriate, e.g. UR@1 for protection
involving disconnection from a charging source or-U24
FO7 for protection initiated by rise in temperature.
Charging of batteries is also covered B%X codes and
of capacitor energy stores by U24and X14.02.
Protection for highpower batteries and battery systems
is covered by X1804X.

Fast charging, gas pressure, overcharging, rapid charging

U24G [1987]

Semiconductor/valve and other amplifiers

Codes in this section are divided into categories of circuit
application (U24G01 codes), circuit type and

configuration (U24G02 codes), circuit modifications
(U24-G03 codes) and implementation technology (U24
GO04 codes). In general, codes from the &2 ,-G02 and
-G04 sections are assigned to describe general aspects of
the amplifier, novel features being chiefly represented by
U24-G03 codes. From 1992, subject matter previously
covered by U248 has bep incorporated in this section.

U24G01 [1987]
Circtit applications

U24G01A [1987]

Instrumentation servo, sensor opteeceiver(U24
A01, U24A09)



U24G01A1

Instrumentation
Instrumentation in general is covered in section S.

[1997

U24-GO01A5

Opto-receiver amplifiers

Covers amplifiers with e.g. photodiode, phototransistor
at input. See also codes for application, e.g. VOO2A3B
for optical communication receiving amplifier.

[1997]

U24G01B [1987]
Power
U24G01B1 [1987]

Low frequency

Also coded in WOE01C when used as andim power
amplifier.

U24G01B5

High frequency

Also coded in WOZ01B when used as transmitter power
amplifier. See U2&04M for microwave amplifier
constructional aspects.

HF, RF, microwave, millimetre, wave

[1987]

U24G01C [1987]

Audio and general lowWrequency

See WO codes also for nepower audio amplifiers,
e.g. WB-CO1A for audio preamplifiers.

U24G01D

High frequency

Covers HF/RF signal amplifiers for video and radio
equipment. See also under application, e.g. WEZ3A3
for radio receivelRF amplifiersSee U24G04M for
microwave amplifier constructional aspects.

[1987]

U24-GO1F

Logarithmic amplifier
Compression in general is covered by BPB. Circuit

modifications to introduce deliberate nonlinearity are
covered by U24503K.

[1992

U24G01X

Other amplifier application

[1987]

U24G02 [1987]
Circuit type and configuration

U24G02A [1987]

Differential amplifier, current mirror, operational
amplifier
(U24A04)
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U24G02A1

Differential amplifier

From 2002, U24502A1C is assigned for amplifiers with
both differential input and output, and takes precedence
over the other two subdivisions of UZ402A1.

[1997

U24G02A1A [2002]
Differential input

U24G02A1B [2002
Differential output

U24G02A1C [2002

Differential input and output

This code takes precedence over U2@2A1A and U24
GO02A1B.

U24G02A3 [19927
Current mirror

U24G02A5 [19927
Operational amplifier

U24G02A5A [1997]
Transconductance amplifier
OTA

U24G02A5C [1997]

Current mode operation

Covers amlifier with predominately currenbased
feedback.

U24G02A7 [1997]

Follower circuit e.g. emitter follower

u24G02B

Switched capacitor

This code covers switchezpacitor amplifier technology,
and includes any amplifier circuit using this technique.
/ ANDdzA G a
operational amplifiers, used as a functional block or

Wofl Ol 02EQI -BOME1, vihhiSassigyed 6 &
as well as U24602B when necessary. Switched capacitor
filters and switched capadit networks in general are

covered by U25 codes.

[1987]

U24G02C [1987]
Pushpull, phase splitters
U24G02C1 [19927

Phase splitter circuits

This code is used for novel phase splitting circuits of
general application.

Transformer, transistor

H

2F th&BARSHBQISO MBI & Ty WP T2
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U24G02C5 [1992
Pushpull amplifier

U24G02D [1987
DC coupled

U24-G02E [1987]

Switching Amplifier

From 2005, the title of this code has changedbéter
reflect its content. This code covers switching amplifier
arrangements or as they are more commonly known
Class D amplifiers. Digital Amplifiers and Class E ampilifier
are also covered here. See UEZodes for pulse
modulation in general, U2B coces for electronic
switching in general and U2301 codes and W63
codes for audio applications.

Digital Amplifier, Class D, Class E, PWM, Switching
Amplifier

U24GO02F [1987]

Gated, twoway, cascade, cascode, bridge, and
combination amplifiers

U24-G02F1

Gated amplifier
Amplifier muting in general is covered by UJ2a5C.

[1992

U24G02F2 [1992
Multichannel amplifier

U24G02F3 [1992
Bidirectional amplifier
Twoway

U24G02F4 [1992
Bridge amplifier

U24G02F5 [1992
Cascaded amplifier
Multistage

U24G02F7 [1992
Cascode amplifier

U24G02X [1987]

Other amplifier circuit configurations
Includes reflex amplifiers.
uU24G03 [1987]

Modifications and improvements to amplifiers
(U24A05, U24A06)

U24G03A [1987]
Negative feedback
NFB

U24G03B [1987]

Positive feedback, feedforward

U24G03B1

Feedforward
See U24503D5 also when object is distortion reduction.

[1997

U24-G03C

Protection
(U24A09)

Overvoltage or overcurrent protection in general is
covered by U24 codes.

[1987]

U24-G03D [1987]
Noise/distortion reduction
U24G03D1 [1992

Noise reduction

For application to radio receivers, see \WBR3B codes
also.

U24G03D1A [2002]

Noise arising from amplifier components

U24G03D1B [2002)

Reducing effect of external noise sources

U24G03D3 [2002]

Improvement in dynamic range

U24G03D5 [1997]

Distortion reduction, linearity improvement

For predistortion see U24503K and when relating to RF
systems, W0OZ504B codes also.

U24-G0O3D5A [2002
Harmonic distortion

U24-G03D5C [2002)
Intermodulation distortion

U24-G03D5X [2002

Other distortion



U24GO3E [1987]

For integrated circuits

Inventions coded in U2&03E codes deal with
improvements to amplifiers where the integrated aspect
is a significant factor, and are not normally codedJiL3
unless stuctural aspects are involve@ee U24G04A
codes for general integrated circuit implementation
aspects of amplifiers.

U24GO3E1 [1992

Measures improving performance

This code may be used with other U&03 codes
depending on the nature dhe improvement. Includes
e.g. improvement in noise figure, slew rate, (see U24
G03D1 and U2603J respectively also) etc.

U24GO3E5 [1992

Physical measures

This code is used to denote measures not involving
changes to the circuit per se, but to physical
characteristics, e.g. enabling reduction of chip area.

U24GO3F [1992
Offset reduction
For application to DC amplifiers search with t&@@2D.
U24-G03G [1992
Improving immunity to supply voltage change,
novel biasing networks
U24-G03G1 [1997]
Novel biasing networks

U24-GO3H [1992

Improving immunity to temperature change

U24G03J [1997]

Extending bandwidth

Includes improvements to wideband performance,
increasing slew rate, etc.

U24GO03K [1997]

Deliberate nonlinearity introduction

For predistortion see U24503D5 and when relating to
RF systems, WOG04B codes also.

U24G03L [1997]

Measures to improve stability

Bode, Nyquist, compensation, open, loop, cldseqd,
feedback
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U24GO3N [1992

Improving efficiency, reducing supply voltage
(U24G03X)

U24-GO3N1 [1997]

Improving efficiency

This code mainly relates to power amplifiers in which
case U24G01B codes are also applied.

Battery saving, headroom improvement

U24G03N5 [1997]

Reducing supply voltage

Includes arrangements for enabling operation with
reduced supply voltage, e.g. lnattery-operated
equipment.

Headroom, saturation, voltage swing, rail

U24-GO3P [1997]
Improving CMRR, improving gain
(U24G03X)

U24-GO3P1 [1997]

Improving CMRR

(U24GO03X)

See U24502A5 codes for differential amplifier per se.
Common mode rejection ratio

U24-G03P5 [1997]
Improving gain
(U24G03X)

U24G03Q [1997]

Reducing dependence on device characteristics

This code may be used with UBD3E and U2604
codes as appropriate.

U24-GO3R [1997]
Modifying input-output impedance
(U24G03X)

U24G03X [1987]

Other modifications and improvements to
amplifiers

U24G04 [1987]

Amplifier implementation technology

These codes are applied whenever the implementation is
specific to a single main type.
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U24GO4A [1987]

Integrated transistor circuits

Inventions assigned U2804A codes are not normally
coded in U13 unlesdractural aspects are involved.

U24G04A1 [1987]
Bipolar
U24G04A2 [1987]

Field effect transistor

CMOS, FET, IGFET, JFET, MESFET, MISFET, MOS, MO

U24-G04A3 [1992
Bipolar and FET combined

U24G04B [1987]
Discrete transistor circuits

U24G04B1 [1987)]
Bipolar

U24-G04B2 [1987]

Field effect transstor

CMOS, FET, IGFET, JFET, MESFET, MISFET, MOS, MO

U24G04B3 [1987)]
Bipolar and FET combined

U24-G04B9 [1987]

Other discrete semiconductor device
implementation

U24G04C [1987]

Amplifier modules using operational amplifiers

Includes circuits usingeneral amplifier configurations as
functional blocks. (Analogue computing elements are
covered by TO:A04B codes).

U24G04C1 [1987]

Switched capacitor amplifier using OPAMPs

This code covers the use of nraovel operational
amplifiers in switched capacitor amplifier circuit
configurations. All aspects of switched capacitor
amplifiers are covered by U2802B (which is therefore
assigned with this code). Switched capacitor natgadn
general are covered by U2501.

u24-G0o4b

Valve

Includes Klystron, travelling wave tube, etc. amplifiers.
For novel details of tubes themselves see ¥8&nd V05
C codes.

[1987]

SFET

SFET

U24-G04E

U24G04M

U24G04X

U24G05

U24-GO5A

U24-G05C

u24G09

[1997

Parametric amplifier

Parametric amplifiers are generally coded in W231D
also.

[1997

Amplifiers using microwave or millimeter wave
constructional techniques

From 2017 the title of this code has been changed to
clarify its coverage of amplifiers whose operating
frequency dictates the techniques used, e.g. distributed
or transmission line amplifiers (also assigned {GDRF5)
and those employing distributedonstant elements such
as waveguides, cavity resonators, and the like. Novel
constructional details of amplifisrin general, such as
PCB mountings, housings etc. are covered by-GQ3A
which can be assigned with this code as necessary.-Small
signal amplifiers of this kind are also assigned-GR4D
and RF power amplifiers are also assigned-GR4B5.
Distributed-constant elements such as waveguides, filters
and resonators are covered by W#82codes.

Dielectric resonator, directional coupler, finline,
microstrip, probe, stripline

[1987]
Other amplifier implementation technology

[1997]

Constructionaldetails and testing

[1997]

Constructional details of amplifiers

Includes cooling, hesings, mounting details, ete04S
and V04T codes for electronic equipment casings and
constructional details in general are also assigned as
necessary. Ampiérs using microwave or millimeter
wave constructional techniques, e.g. microstrip or other
types of waveguide, are covered by UG04M and are
only assigned this code as well for novel constructional
details of the amplifier as a whole.

Circuit board mouting, coolant, fan, heatsink, PCB
mounting, pillar, rack mount, screening, shielding

[1997]

Testing

Includes amplifier calibration, setsting and testing

using external equipment. To denote testing of a specific
amplifier property U24G03 codesire also assigned as
appropriate, e.g. U24603F and U2G05C are assigned
for measurement of amplifier offset voltage. For
electrical tests SO1 codes are also assigned as
appropriate.

[1987]

Other amplifier details



U24H [1997
Low powersystems
(U24X)
This code is analogous to X2
U24H01 [2005]
Protection

Includes arrangements to protect LV power networks. For
example, vehicle 12V network protection. To be used
with U24F codes, as appropriate. For individual PSU
protection, see U2D01B/F. For high power networks,

see X13C codes.

U24H02 [2005]

Non-contact power distribution

Includes low level power transfer by EM/inductive
coupling, microwaves, etc. High power transfer is covered
by X12H codes. Novel inductive components aré&/DP.

U24H03 [2005]

Arrangement of power bus(es) fed by multiple
sources

Includes several PSUs supplying main bus, or several
buses at same or different voltages, that feeds power to
one or more loads. Covers, for example, switch control to
distribute powe where required.

U24H04 [2005]

Power management techniques

Includes operation of a PSU to save/reduce battery
energy dissipation and mains power. Operation measures
may include switching off or operating in low power
consumption mode, slowing of processdock

frequency, current/voltage control (for which UZVE

codes are also assigned), to reduce power consumption.
Changes to the operation of a PSU within portable
equipment so as to reduce battery dissipation are
covered by U2K.

U24H05 [2006]

Powerdistribution over communication network
Includes power supply distribution, and its control, over a
communication network such as a LAN, for which W01
A06 codes are also assigned as appropriate. The use of
power distribution conductors as a communications
medium for a data network is covered by WAD6CS6,

and for communications in general, by WGD1A3.

PoE, power over Ethern®t

U24H06 [2006]

Low power network control
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U24H07 [2006]

Vehicle LV distribution network

Includes systems for Ehginedriven vehicles for
voltages up to 42V. HV electric traction vehicle
distribution systems are covered by X#P1B codes and
X21/X23. Also includes low voltage electric distribution
systems for vehicles (see also 2and X2 codes).

U24J [1997]

Standby power supply

Includes uninterruptible power supplies. See T@ILB for
computers, W01A07K for data communications and
WO01-C07B for telephone systems.

u24J01 [2005]
Battery backup

U24-302 [2005]
Capacitor backup

U24-303 [2005]
Power converter bak-up

u24304 [2005]

Combination of battery and capacitor baekp

U24K [2005]

PSU poweisaving mode/operation

This code covers operation of a power supply unit within
portable equipment to reduce battery dissipation. Power
management techniques witthe emphasis on power
distribution are covered by U2404.

U24L [2005]

Capacitor charging circuits
This is analogous to XI® for battery chargers.

U247 [2017]

Constructional details of low power supplies and
power distribution systems

Includes construdbn details of all types of low power
supply except power converters covered by (231
codes €.9.U24D01K) Also covers constructional details
of power distribution systems. This code is assigned in
conjunction with other U24 'power' codes as necessary,
and is intended to highlight mechanical or physical
details, including cooling, of inventions in this field. VO4
codes dealing with electronic equipment constructional
details in general are also assigned as necessary.
Bracket, casing, circuit board moumg, fan, fixing,
heatsink, housing, PCB, printed circuit board mounting,
ventilation
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u24-X

Other low power supply details

Portable power supply, power bank, wearable power
supply




U25: Impedance Networks and Tuning

This section includes mainly lumpednstant circuit
elements. Impedance networks with distributednstant
elements are covered by WOR codes. Subject matter
coded in U25 is generally for use in analogue circuits.
Digital implementations of filters andrsilar networks
arenot included here and are covered chiefly by L@2
codes and T0OI08 codes for computing aspects. For
application to radio equipment see W02 and W03 codes
as appropriate.

U25A
Time delay and timevarying (incl. adaptive)
networks
U25A01 [1983
Switched capacitor networks; dpath filters
Switched capacitor amplifiers are covered by WGOPB.
U25A02 [1983
Transversal filters
Digital transversal filters are covered by UGR1A3.
U25A03 [1992
Comb filters
Digital comb filters are cered by U22G01B5.
U25A05 [19927

Time delay circuits

Covers arrangements with emphasis on achieving a
required time delay. Circuitry to produce a specific phase
shift is covered in U2601 codes. Other delay aspects,
e.g. for equalisation, are covered bp5E05Q.

u25B

Electromechanical networks

This code covers networks of electromechanical devices,
i.e. two or more resonators forming e.g. a lattice or
ladder filter such as a bandpass filter or a duplexer for a
radio transceiver (in which case WED2AB is also
assigned). Individual piezoelectric, electrostrictive and
magnetostrictive devices are covered W96V codes and
SAW devices hy14-G, and are not assigned U5

unless specifically intended for use in a network made up
of these devices. U2B dso includes matching
transformers (with VOZ02) and other components for
electromechanical networks, for which other codes are
also assigned as appropriate. UR=odes are also
assigned as necessary, e.g. UBL codes when a

splitting function is perfamed, U25D03 for a balun
function, and U25D05 for impedance matching aspects.

Crystal filter, ceramic filter, block filter
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u25C

Active networks simulating reactances;

impedance converters

This code covers circuits for simulating reactances,
changing their sign (e.g. producing an inductive reactance
from a capacitor) and changing their magnitude, such as a
‘capacitor amplifier' or ‘capacitor multiplier'.

Gyrator, negative/positive impedancenverter, NIC, PIC,
reactance multiplier, Miller effect

u25D

Signal splitting/combining, impedance matching,
balancedto-unbalanced networks; attenuators

U25D01 [1992

Signal splitters and combiners

This code and its subdivisions cover active andipass
networks for splitting and combining signals, generally
without regard to frequency. Splitting and combining
circuits based on electromechanical filters are assigned
U25B and U25D01 codes as appropriate. Where splitting
or combining networks involvese of frequencyselective
elements such as filters implemented with coils and
capacitors, U2805K is assigned (with other UBSodes
as appropriate)nstead ofU25D01 codes. Note that
loudspeaker crossver networks are not included in U25
unless othemspects or wider applications are involved,
being covered by WGZ05 and V08/02S.

U25D01A [1997]
Active

uU25D01C [1997]
Passive
Transformer

U25D03 [1997

Balancedto-unbalanced converters

Distributedconstantbalancedto-unbalanced converters
are covered by WO202A5.

Balun

U25D05 [1997]

Impedance matching networks

Distributedconstant impedance matching is covered by
WO02-A02A5.

U25D07 [1997]

Attenuators

Waveguidetechnology attenuators are covered by W02
A04C codes.

Insertion loss
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U25DO07A [1997]
Active

This code covers the use of semiconductor devices in
attenuator circuits, both as switches and as controllable
resistances.

PIN diode, FET

u25D07C
Passive

[1997]

U25E

Frequency selectivaetworks

Codes in this group are used for filters (excluding those
covered by U285\ codes and U2B) involving at least two
types of elements, i.e. RC, RL, or LC networks. Thus
AYRAQGARdzZ t O2YLRySyia RSao
FTAL GSNEQ Ayyorother til2ui &eddotandizidikd,
unless intentionally using a secondary property such as
series inductance of a capacitor, or stray capacitance of
an inductor. Noise filters for RFI suppression are covered
in general in WOH01 codes and for power sply lines

in WO2H03 and U24/X12 codes, whether single
components or combinations. Where filter function is
specified, codes from the UZB05 section are used with
either U25E01 or U28202. Active networks other than
filters are assigned appropriate codelsewhere in U25.
For digital filters see U201 codes. Waveguide
technology filters are covered by W@D5 codes.

Filter, lowpass, bandpass, highpass, notch

U25E01
Active

U25E01A

Biquadratic filter
Biquad

[1997]

U25E02
Passive

U25E02A [1997]

With structurally-associated components
LyOtdzRSa ySGg2Nyla AYLE SYSy
components. See also VAD2G5 and VOB03C8 for
composite resistor and capacitor aspects respectively,
and V02F01J for filter inductors.

U25E05 [1997]

Characterised byunction and operation

From 2009 U2#05K is introduced for frequency
selective networks with emphasis on separation or
combination of frequency bands and takes precedence
over other U25E05 codes.

U25E05A [1992]
Lowpass filter

U25E05B [1992]
Bandpass filter

U25E05B1 [1997]

Single LC resonant circuit

U25E05C [1992
Highpass filter

U25E05D [1992
Notch filter

This code covers analdiiers which attenuate a band of
NA 6 Siequéndies 8hll pabsinB¥Bn@ither NideWy 2 A & S

Band stop filter
U25E05H

Variable characteristic
This code is used with other UED5 codes or alone, as

[1992

appropriate.

U25E05K [2009
Combining or separating differentréquencies
(U25E05X)

This code is intended for frequency selective networks,
i.e. filters normally, where the emphasis is on
combination or separation of frequency bands. Examples
include duplexers for radio transceivers, for which W02
GO02A5B is also ageed. Where there arsignificant
novel aspectsn specific filters making up the frequency
separating or combining network other UED5 codes
are also assigned as appropriate, but otherwise B25K
takes precedence. Combining and splitting networks
(lumped constant type) in generaljthout emphasis on
frequency separation, are covered by U281 codes.
When frequencybased separation is involved UEBD5K
takes precedence. Note that loudspeaker crossr
networks are not included, being covered by WD3b

and V06V02S

~_ U25E05Q [2009
u S gAUGK WYO2YLR éAuSQ
Delay equalisation and alpass networks

(U25E05X)

This code is intended for circuits in which emphasis is on
delay equalization (and not amplitude equalization) and
all-pass networks, in which all frequencies are pasbet,
the phase of the output is modified. Analogue circuits
based on lumped constant impedances for correcting
amplitudefrequency distortion are covered by UED5X
but U25E05Q takes precedence when delay equalisation
is the main purpose.

Group delay




U25E05X [1997]

Other filter network function

This code includes frequendgpendent circuits used for
amplitude equalisation, e.g. to compensate for increasing
attenuation in a circuit or transmission line with
frequency. (WOZC01B2B is also assigned whee th
application is to equalization of transmission lines for
communications purposes and W@D8B2 when the
emphasis is on pulse shaping for data transmission). Prior
to 2009 U25E05X was also used for circuits with
emphasis on delay equalization, now cowely U25

EO05Q which takes precedence over this code when both
amplitude and delay equalization are involved. Analogue
time delay networks are covered by URAB5. See U25

FO1 codes for networks with emphasis on achieving a
particular phase shift. From 20@@&quency selective
networks (i.e. filters normally) with emphasis on the
separation or combining of frequency bands are no
longer coded here and are covered by LB35K.

Amplitude faloff, frequencydependent loss, lowpass
characteristic, peaking, rediff

U25F

Tone or bandwidth control; other impedance
networks (incl. phase shifters)

U25F01 [1997]

Phase shift networks

Covers arrangements to produce a particular phase shift,
e.g. at a single frequency. Time delay networks are
covered by U287\05 and delay equalisation networks by
U25E05X.

U25F01A [1997
Variable phase shifter

U25F05 [1997]

Bandwidth control

See WO3C® codes also for audio amplifier tone control
circuits.

U25FO05A [1997]

Automatically varied or switched

U25F05A1 [1997]

Continuous variation

U25F05A5 [1997]
Switched bandwidth

U25F05C [1992]
Manual control

EPI Manual CodeX20 579

Part 2

U25F05C1 [1992

Continuouslyvariable
U25F05C5 [1992

Switched bandwidth
U25F09 [1992

Other impedance networks
U25G

Continuous tuning

Includes tracking adjustment.
U25G01 [1992

Mechanically varied

Covers tuning by conventional variable capacitor or
inductor, either manually or by motor drive. For
capacitors and inductors per se see M®and V02 codes,
e.g. VO2F01.

MEMS actuator, permeability

U25G03 [1992]

Electrically varied

Includes use of vactor diodes, saturable core inductors,
etc.

Varicap, reactance circuit, Miller

U25H
Discontinuous tuning; band selection
Step, preset, pushbutton, select
U25H01 [1997

Bandswitching

Includes electromechanical and electronic methods and
circuits forswitching tuning range. (Step tuning within a
frequency band is covered by URH3).

U25H03 [1992

Step tuning e.g. by synthesiser

See U23d01B codes for details of PLL synthesisers and
U23F03 codes for direct types. (Switching between
frequency bandssicovered by U25101).

U25HO03A [1992
With channel memory

u25J

Automatic band scanning; automatic frequency
control

Lock, AFC
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U25J01 (1992

Bandscanning

Bandscanningrrangements for spectrum
analysers/panoramic receivers are coded in-S80BC1
also, and in W02, e.g. W@205 and WOZ03A codes.

Sweep, scan

U25J01A [1997]

Using synthesiser tuning

See U2301B codes for details of Pdynthesisers per se
and U23F03 codes for direct types.

U25J01A1 [1992

With channel memory
Preset, select, priority channel

u25J0o1C [1992
Stopping on detected station

U25.J05 [1992

Automatic frequency control

See U2 codes for frequency/phase doal circuits,
and under application, e.g. WO802A for AFC in TV
receivers, WO3B01B for broadcast radio receivers
respectively.

AFT, automatic fine tuning

U25K

Other tuning

Includes testing and production trimming of tuned
circuits and filters, eithemanually or automatically. (See
S01GO08 codes also, together with appropriate code in
e.g. W02 or W03). This code also includes remetely
controlled tuning per se. For wider aspects of remote
control see WO3A02C, W03505A and WO4E04A codes
for remote cantrol of TV receivers, audio/video
equipment, and recording equipment respectively.
(Remote control in general is covered by \ADEodes).

Tuning scale, dial, drive, drum, pointer, illumination, test,
align, setup
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V01:Resistors and Capacitors

This section deals with resistors and capacitors usable as
discrete components, so that components forming part

of an integrated circuit areot included. Similarly, thick

and thin film circuits ar@ot included and are covered by
U14H codes. Power resistors and capacitors are covered
by X12A and X1B codes respectively.

VOI-A

Resistors

V01-A01
Mounting, housing, coding; terminals
Marking, colour coding, lead, wire
VO1-AO1A [1997

Substrate details
Includescomposition, structure etc.
Baseplate, ceramic

V01-A01B [1997]
Housing, encapsulation, mountings
Casing

V01-A01B1 [1997]

Encapsulation
Includes compositions.
VO01-A01C [1992

Electrodes and terminals

V01-A01C1 [1992
Electrodes
Film, end cap, contact
V01-A01C5 [1997]
Terminals
Includes lead arrangements.
Wire, axial, tag, pad
V01-A01D [1997]
Coding, marking
Colour code, value, tolerance
V01-A01X [1997]

Other

Includes shielding and cooling arrangements (for-low
power resistoronly).

VO01-A02
Fixed resistors
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VOI-AO02A

Thermistors

For temperature measurement application see V01
A02A7A and SGEBO1F also. This code is intended for
resistors using e.g. oxides of transition metals, and not
linear TCR devices based on metallic catohs, for

which S03B01B is assigned, (although novel details of
such resistances are assigned other V01 codes when
appropriate).

Temp, coefficient resistance, PTC, NTC, circuit protector,
cold conductor

V01-A02A1 [1992]
Novel thermistorcomposition

VOI-A02A1A [1997]

Manufacture of thermistor material

This code covers the manufacture of material for use in
thermistors and doesot relate to manufacture of
thermistors per se, which is covered by V&4 codes
(especially VOR04K1).

V01-A02A5 [1997]

Characterised by temperature dependence
TCR, resistance, coefficient

V01-A02A5A [1992
Negative temperature coefficient
NTC

V01-A02A5B [1992
Positive temperature coefficient
PTC

V01-A02A7 [19927

Characterised by intended function

VO1-A02A7A [1992]

Measurement of temperature per se

Temperature measurement using thermistors is also
coded in SOBO1F.

Thermometer, sensor

VO1-A02A7B [1997]

Current limiting
Includes use as cold conductor.
Circuit protector
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VO1-A02A7C [1992

Time-dependentcurrent control

Includes use of heating to gradually decrease or increase
current, e.g. for degaussing CRT, (see WO08AA4C also)
or for motor starting (see VOBIO5 also).

Decay, decrease, time delay, demagnetising

VO1-A02A7D [1992]
For selfregulating heating

See X2801 codes also.
Self heater

VO1-A02A7X [1997
Other thermistor function

V01-A02B

Voltage dependent resistors
Includes currentesponsivaesistors.

Nonlinear resistor, varistor, VDR, protection, zinc oxide,
sintered

V01-A02B1 [1997]

Novel varistor composition

VO01-A02B1A [1997]

Manufacture of varistor material

This code covers the manufacture of material for use in
varistors and doesnot relate to manufacture of varistors
per se, which is covered by \M8D4 codes (especially
V01-A04K2).

V01-A02C

Film resistors

Note - resistors forming part of a film or integrated circuit
are not coded in VOIsee appropriate codes in section U,
e.g. U115G1A fomanufacture U12CO03 for resistors
per se, and U14H01C for film circuit resistors.

Thick film, thin film, layer resistor
V01-A02C1 [19927

Novel film resistor composition

See U14A05 also for film compositions.
V01-A02C3 [19927

Film structure

Covers film structures for discrete resistor components
only.

V01-A02C3A [1992
Thin film
V01-A02C3C [1992

Thick film

V01-A02D [1987
Chip resistor
Leadless, surface mounting
VO01-AO2F [1992
Wire-wound resistor
(VOLA02X)
V01-A02G [1992

Composite restor
(VOL:A02X)

Includes resistors structurally associated with other
discrete components.

Multiple

V01-A02G1 [1992
With other resistive components
(VOLA02X)
Includes resistor array.

V01-A02G5 [1992
With other nonresistive components
(VOLA02X)

Includes RL and RLC elements.
RC, CR, capacitor, inductor, coil

VO1-AO2H [1997]
Temperature compensation
(VOLA02X)

Resistors with deliberately manufactured positive or
negative temperature coefficient are covered by Y01
AO02A codes.

V01-A02X

Other

Includes lowpower liquid resistors. Power types are
coded in X1A only.

VO01-A03

Variable resistors

Codes in this sedn include variable resistors as preset

or manual controls, and also resistive transducers in
which physical movement is involved. For other types see
V01-A02 codes.

Linear, rotary, potentiometer, dual, ganged, winding,
track, shaft, spindle

VO1-A03A [1992]

Housing, casing, mounting kit
(VOLA01, VO1A03)

From 1992 housing and mounting details of variable
resistors are coded in VOAO3 codes only.



VO1-A03A1 [1997]
Variable resistor housing
(VOLA01, VOIA03)

VO1-A03A5 [1992]

Mounting details for variabé resistors
(VOLA01, VO1A03)
Bushing, nut, washer, bracket

V01-A03B [1992]
Electrodes, terminals, slider
(VOL:A01, VOIA03)

V01-A03B1 [1997

Electrodes and terminals
(VOLA01, VOIA03)
Covers engbf-track electrodes. Slider/wiper is covered by

V01-A03B5.
VO1-A03B5 [1997]

Slider, contact brush
(VOL:A01, VOIA03)

V01-A03C [19927

Novel resistance element details

Includes compositions. Codes in this section are applied
to indicate novel aspects only. \MD3D codes are used
for general aspects (not necessarily novel).

V01-A03C1 [1997]
Film track

V01-A03C3 [1992
Wire track

Includes wirewound variable resistors.\viger variable
resistors are covered by X¥2

V01-A03C5 [1997]

Linear track

Covers shape of track only. Arrangements to achieve a
particular control law are covered by \MBD3C8. For
general details of slidg/pe potentiometers, see
V01-A03D6.

V01-A03C7 [1992

Rotary track

For general details of rotary potentiometers, see
V01-A03D5.

VO01-A03C7A [1992]

Helical
Includes track having shape of short section of helix.
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V01-A03C8 [1992

Characterised by resistance law or characteristic
Linear, logarithmic

V01-A03C9 [1997]

Other

Includes other resistive component configurations, such
as switched resistance network, andeof
magnetoresistors and movable permanent magnet.
(Magnetoresistors per se are not covered in V8&e
U12B01B codes and SEBD3A5A fotransducing aspects,
these codes also being assigned for this type of
WILRGSYdA2YSGSNRL @

V01-A03D [1992]

Characterised by type of adjustment/component

Codes in this section are applied irrespective of claimed
novelty to indicate the type of device/adjusent only,
either in combination with novel aspect codes, or alone.

VO01-AO3D1 [1992]

Manual e.g. front panel control
Volume, gain, tone, adjust, set

V01-A03D2 [1997]

Semivariable
Covers preset control, adjusted for e.g. settiny
Trimmer, test

V01-A03D3 [1997]

Measurement transducer

Covers component with variation of resistance value by
physical movement, including force, compression, etc.
Variation of resistance due to physical parameter other
than movement is covered by V@02 codes.

V01-A03D4 [1992
Surface mounting variable restor
Chip, leadless

V01-A03D5 [1997]
Rotational adjustment
Rotary

V01-AO3D5A [1997

With more than 360 degree rotation
Includes helical potentiometer.

V01-A03D6 [1992

Linear
Includes slideype potentiometer.
Audio, mixing, fade, balance, graphic equaliser
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VO1-AO3F [1992

Control knob, actuator mechanism

Includes mechanical drive arrangement for e.g. joystick
(see T04-02B3 also).

Gear, proportional, twalimensional, XY
V01-A03X [1997
Other

VO01-A04

Manufacturing resistors

Includes single and multipigtep resistor manufacturing
methods and equipment, and testing of manufactured
resistors.

VO01-AO4A [1992
Substrate processing
Includes firing, sintering, etc.
V01-A04B [1992
Coating
Covers deposition of sistive material.
Sputtering, vapour, flame spraying
V01-A04C [1992
Treating deposited layer
Use VOIAO4E also for heat treatment.
V01-A04D [19927
Encapsulation

VO01-AO4E [1997
Firing, heat treatment
Includes sintering, etc.

VO01-AO4F [1992
Attaching leads, manufacturing electrodes

V01-A04G [1992
Multistep manufacturing process and novel
manufacturing equipment

V01-A04G1 [1997]

Multistep manufacturing process

This code is used when a sequence of manufacturing
steps is claimed without appareemphasis on any one
aspect.

VO01-A04G5 [1997]

Novel manufacturing equipment
Use with other V0JA04 codes as appropriate.

VO1-A04H [1997]
Testing, sorting, trimming, marking

VO1-A04H1 [1997]

Testing and sorting resistors

See SO:D05B1 and SGEG12A for éectrical testing of
resistors.

VO1-A04H3 [1997]

Trimming resistor value
See X24€03B for laser trimming apparatus.

V01-A04H5 [1992]
Marking resistors

V01-A04J [1992]
Tape carriers, packing
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also), loading finished resistors onto tapes, shipping
containers, etc.

VO1-A04K [1992]

Resistor type

Codes in this section are used to indicate the type of
resistor being manufactured only. VV@D4K codes are
not used if a manufactured resistor is also claimed
resulting in the assignment of a MAD2 or VO1A03
code.

VO01-A04K1 [1992]

Thermistor
Manufactue of thermistor material isot covered here

see VOIA02A1A.
V01-A04K2 [1997

Varistor

Manufacture of varistor material isot covered here see
V01-A02B1A.

V01-A04K3 (1992
Film resistor
VO1-A04K4 [1992

Chip resistor

V01-A04K5 [1997]

Wirewound resstor

VO1-A04K6 [1997]

Variable resistor
Potentiometer



VO01-A04K9 [1997]
Other resistor type

VO1-AO4R [2005]

Resistor manufacture process waste disposal and
recycling
(VOLA04X)

VO1-AO4R1 [2005]

Waste handling and disposal

Includes all aspects @faste disposal and waste
treatment equipment to make the waste safe in the
environment.

VO01-AO4R2 [2005

Materials treatment and recycling

Includes all aspects of recovery of materials, solutions,
and the like for reuse in resistor manufacture.

V01-A04X [1997]
Other resistor manufacturing details

V01-B
Capacitors

V01-B01

Electrolytic devices

VO01-BO1A

Electrodes
Lead, terminal wire, anode, tag, lug

VO1-BO1A1 [1983

Sintered

This code is assigned alone or with \BII1A4 codes
describing composon or manufacture of materials.

Tantalum, solid powder, oxide, alloy, anodised

V01-B01A3 [2006]

Doublelayer and supercapacitor electrodes

This code is assigned alone or with \BI11A4 codes
describing composition or manufacture of materials. For
all other aspects of doublayer and supercapacitors
V01-BO1D codes are assigned with other \Wtodes as
appropriate. Manufacture of these capacitor types is
covered by VOB01G8D and other VEBO1G codes as
appropriate.

EPI Manual CodeXx)20 587
Part 2

V01-B0O1A4 [2006]
Novel electrode mateials composition and
materials manufacture

These codes are normally assigned with801A1 or
VO01-BO1A3 as appropriate. For details relating to foil
electrodes, see VOBO1A5 codes.

VO01-BO1A4A [2006]
Novel electrode materials composition

V01-BO1A4C [2006]

Manufacture of electrode materials

This code is intended to cover manufacture of materials
to be subsequently used as an electrolytic capacitor
electrode, and does not include manufacture or
treatment of electrode materials forming part of a
process for mfg the capacitor itself, which ivemed by
V01-B01G1.

V01-BO1A5 [1983
Foil
Aluminium, etched, wound
VO01-BO1A5A [1997

Foil manufacture

Manufacture and preparation of foil other than as a step
in a complete process for making a capacitor is coded
here, otherwise see VOB01G1.

V01-BO1A5C [1992]
Foil composition

V01-BO1A7 [1992
Terminals and lead arrangements
Wire, axial

V01-B0O1B

Electrolytes and electrolyte manufacture;
separators; containers

From 2006 the scope of this code has been expanded to
allow electrolyte compositionand electrolyte
manufacture to be separately highlighted, and where
neither of these aspects are novel, the solid or
liquid/paste nature of the electrolyte to be indicated (to
define the overall capacitor type) by means of \B11B6
codes.

Encapsulationmounting
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V01-B01B1 [1983

Novel details of solid electrolytes

From 2006, this code has been subdivided to allow novel
solid electrolyte compositions (VEB01B1A) and
electrolyte manufacture (VGB01B1C) to be separately
highlighted. The two new codes &lprecedence over
V01-BO1B6A which is assigned to indicate that the
capacitor is characterised by having a solid ¢nowel)
electrolyte.

Tetra cyano dguino methane (TCNQ), complex

VO01-BO1B1A [2006]

Solid electrolyte composition and materials
Novel detdls of solid electrolyte composition, and/or
materials used in the preparation/manufacture of the
solid electrolyte.

V01-B01B1C [2006]
Solid electrolyte and material manufacturing
aspects

This code covers the manufacture of materials destined
to be used as solid electrolyte. Manufacture of the
capacitor itself is covered by VVBD1G8A and other VO1
BO1G codes as appropriate.

V01-B01B3 [1992
Separators
V01-B01B5 [1983

Novel details of liquid or paste electrolytes

From 2006, this code has besunbdivided to allow novel
liquid or paste electrolyte compositions (V8D1B5A)

and electrolyte manufacture (VOR01B5C) to be
separately highlighted. The two new codes take
precedence over VOB01B6C which is assigned to
indicate that the capacitor is chacterised by having a
liquid or paste (nomovel) electrolyte.

Aqueous, solvent, ethylene glycol, carboxylic acid, boric
acid

V01-BO1B5A [2006]

Liquid or paste electrolyte compositions and
materials

Novel details of liquid or paste electrolyte compositio
and/or materials used for the preparation/manufacture
of the liquid/paste electrolyte.

V01-B01B5C [2006]

Liquid or paste electrolyte manufacture

This code covers the manufacture of materials destined
to be used as a liquid or paste electrolyte. Manufaetu
of the capacitor itself is covered by V801G8B and
other VO1BO01G codes as appropriate, e.g. forming
aspects in VOBO1G7A.

V01-B01B6 [2006]

Electrolytic capacitor characterised by electrolyte
type

These codes are assigned to indicate phgsical state of
electrolyte only, and are not assigned when novel aspects
of electrolyte composition or manufacture can be
highlighted by V0B01B1 or VO:B01B5 codes. For
inventions concerned solely with capacitor manufacture
V01-B01B6 codes are not ageed and VOB01G8 codes
are applied instead. In cases where novelty exists in both
the capacitor and its manufacture VABD1B6 codes take
precedence.

VO01-BO1B6A [2006]

Solid electrolyte capacitor

This code is assigned just to indicate that a capacitsr ha
a solid electrolyte, which is not itself novel. If the solid
electrolyte is novel in some way, \BD1B6A is not used
and VO1B01B1 codes are used instead.

V01-BO1B6C [2006]

Liquid or paste electrolyte capacitor

This code is assigned just to indicatettaaapacitor has

a liquid or paste electrolyte, which is not itself novel. If
the liquid or paste electrolyte is novel in some way, V01
B0O1B6C is not used and VVB01B5 codes are used
instead.

V01-B01B7 [1997]

Housings, seals, mounting

V01-BO1B7A [1997]

With pressurerelieving vent

See V04BO01F5 also for pressure relief also causing
electrical disconnection.

Blowout, plug
V01-BO1B7C [1992
Mounting kit
Clamp, bracket, leadpacer, base
V01-BO1B7D [1997
Housing for several capacitors
Multiple capacitor
V01-B01C [1983

Devices other than capacitors

Electrolytic transducer, photosensitive device,
acceleration sensor, electrokinetic cell



V01-B01D [1987]

Doublelayer capacitor

See X14.02 also for energgtorage using capacitors, and
T01-HO1/TO%LO1 codes for computer memory module
and power supply systems.

Memory backup

V01-B01D1 [1992]
Stack of cells

V01-B01D5 [2002]

Supercapacitor
(V01B01D,V01B01X)

See TOHO01/TOXLO1 codes for computer memory
module and power supply systems, engemory backup;
and for high power applications e.g. electric/hybrid
vehicles, see X1B, and X2:B codes.

Ultracapacitor, electrochemical double layer
V01-BO1E [1992

Leadless electrolytic capacitor
Surface mounting, chip

VO01-BO1F [1997
Electrical protective arrangements
(VO1:BO1X)
Excess pressure venting is covered by-B01B7A.
VO01-BO1F1 [1992
Involving fuse protection
(VO1:BO1X)
V01-BO1F5 [1992
Involving mechanical disconnection
(VO1:BO1X)

Use with VO1B01B7A for end cap movemenipturing
leads.
V01-BO1G [1997

Electrolytic capacitor manufacture
See V01B04 codes for manufacture of nalectrolytic

capacitors.
V01-B01G1 [1997

Electrode manufacture

Includes sintering. Covers treatment of foil to form
electrodes, but not manufaate of foil per se which is
covered in VOB01A5A.

Etching, degreasing, anodising

V01-B01G3 [1992

Winding, laminating, dielectric impregnation
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VO01-B01G5 [1997]

Assembly

Includes manufacture of leads and external electrodes.
Attachment of manufacturedelads and external
electrodes is covered by VAB01G5C. Production of
internal electrodes is covered by VBD1G1.

V01-BO1G5A [1992]
Encapsulation

V01-B0O1G5C [1992
Attaching leads

This code covers the attachment of leads and external
electrodes onlyManufacture of leads and external
electrodes is covered by VABO1G5.

V01-B01G6 [1997)
Multistep manufacturing process and novel
manufacturing equipment
Includes waste treatment and recovery processes.

V01-BO1G6A [1997]

Multi -step manufacturing process

This code is used for processes involving a sequence of
steps without emphasis on any particular one.

V01-B01G6C [1997]

Novel manufacturing equipment
Use with other BO1G codes as appropriate.

V01-BO1G6E [2005]

Process waste manageme
(VO:B01G6)

This code includes all aspects of treatment of waste and
contaminants arising from electrolytic capacitor
manufacture, including making safe, waste classification,
and separation aspects. Recycling of materials to be
reused in the manufactimg process is covered by V01
BO1G6G. Prior to 2005 coded in VBA1G6.

V01-BO1G6F* [2005-2007]
Waste handling and disposal
(VO:B01G6)

*This code is now discontinued. From 2008 all aspects of
handling, making safe, and disposal of waste from
electrolyticcapacitor manufacture are now covered by
V01-BO1G6E.
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V01-B01G6G

Materials recycling
(V01B01G6)

[2005]

Includes treatment and recycling, handling equipment
and environmental protection and safety equipment
aspects for electrolytic capacitor manufactureidP to
2005 coded in VOB01G6. See VE401C for other
electronics components recycling.

V01-BO1G7

(1997

Forming, testing, ageing, packing

V01-BO1G7A
Forming, ageing

V01-B01G7C
Testing

[1992

[1997]

Measurement of capacitance value in general is coded in
S01DO05A3, and general electrical testing of capacitors in

S01G12C.

V01-BO1G7E

Packing
Includes tape carriers.

V01-B01G8

[1997]

[1997]

Characterised by type of capacitor

Codes in this section argplied irrespective of claimed
novelty to indicate the type of capacitor only. These
codes are not used if a manufactured capacitor is also
claimed, for which the appropriate VEB01 code will be

assigned.
V01-B0O1G8A

Solid dielectric
V01-B01G8B

Liquid/paste dielectric
V01-B01G8D

Double layer capacitor
V01-BO1G8E

Leadless capacitor
V01-B01G8X

Other capacitor type

V01-BO1X
Other

[1992

[1992]

[1992

[1992

[1997]

V01-B02

Variable capacitors

Capacitive transducers for physical quantities are coded
in VOEBO02A, where motion of plates or dielectric is
involved, otherwise in VGBO02B. For tuning of resonant
circuits see U25 codes.

V01-BO2A

Mechanically varied

Tuning capacitor, double, differential, ganged, dielectric,
shaft, spindle, preset, trimmer

V01-B02A1 [1997]
Electrode details

V01-BO2A1A [1992]
Rotor, moving electrode

V01-BO2A1B [1992]
Stator

V01-B02A1C [1997]

Terminals, external connections

V01-B02A3 [19927
Dielectric details
V01-B02A4 [1992

Substrate, housing, mounting kit
Mount, screw, nut, bushing

V01-B02A5 [1997]

Characterised by type of capacitor

Codes in this section are applied irrespective of claimed
novelty to indicate the type of capacitonty.

V01-B02A5A [1997]

Variable during normal operation

Includes e.g. tuning capacitor operated manually or by
motor drive.

Tune, resonate, peak

V01-B0O2A5B

Pre-set/semi-variable
Includes e.g. trimmer capacitor.
Tune, resonate, peak

[1997]



V01-BO2A5C [1992

Transducer

Covers transducer where physical movement of plates
and/or dielectric is involved. Nemechanically varied
types are coded in VOBO2B3. See also appropriate code
in S02 or S03 for the parameter being measured and, in
general, SOK03A1C.

VO01-BO2A5E [1992
Surfacemounted variable capacitor
Chip, leadless

VO01-BO2A5F [1992

Multi-section variable capacitor
Covers ganged types.

V01-B02B
Non-mechanically varied capacitors

VO01-B02B1 [1997]

Varicap diodes

See also UEZ02B. Covers discrete component
embodiments only (or where integrated circuit aspect not
specified). Prior to 1992 coded in U12 only.

Varactor, depletion layer, reverse bias, voltdageed

V01-B02B3 (1997

Transducer

Covers capacitors changing value in response to physical
variable where movenm isnot involved. Types

involving moverent of plates or dielectric areovered by
V01-B0O2A5C. See also appropriate code in S02 or S03,
and in general, SOR03A1.

V01-B02B5 (1997

Electrets

Includes devices in necircuit application, e.g. as air
filter.

V01-B02B9 [1997]

Other
Includes ferroelectric capacitors.

V01-B03

Fixed capacitors

See X1 also for dielectric compositions. Search
dielectric codes with VGBO3EL for selfiealing aspects.
Capacitors with mixed, i.e. inorganic and organic
dielectrics, are assigned VBD3AS.
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VO01-BO3A

With inorganic dielectric

From 1992 see VOR03AL1 to distinguish novel capacitor
from novel dielectric compositions.

Ceramic, perovskite, metakide, green sheet

V01-B03A1 [1997]

Novel dielectric compositia

See X1ZEO01 codes also, e.g. XER1A for ceramic
compositions.

V01-B0O3A3 [1992]

Manufacture of dielectric material

Covers manufacture of dielectric per se other than as part
of capacitor manufacture, which is covered by \BI4
codes.

V01-B0O3A5 [2005]
Hybrid dielectric (organignorganic) polymer
material

Includes all compositions of hybrid dielectric material
regardless of percentage of organic/inorganic materials
ratio in the composite. See VAB03A1 and VOB03B1 for
new dielectric compositions.

V01-BO3B

With organic dielectric
Plastics, polymer, film, paper, impregnated

V01-B03B1 [1997]

Novel dielectric composition

See also XtE202 codes, e.g. XXED2B for synthetic
polymer materials.

V01-B03B3 [1997]

Manufacture of dielectric material

Covers manfacture of dielectric per se other than as part
of capacitor manufacture, which is covered by
V01-B04 codes.

V01-B0O3C

Characterised by structure

Codes in this section are applied to indicate the structure
of the capacitor only and do not necessarily represent
novel features.

V01-B03C1 [1983
Wound
V01-BO3C3 [1983

Flat plate
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V01-BO3C3A [1992

Multilayer capacitor
Includes stacked types.
Laminated layerbuilt, chip, cefire

V01-B03C5 [1983

Leadless
Chip, surface mounting

V01-B0O3C5A [1997]

Film capacitor
Covers discrete components only.

V01-B03C7 [1987]

Feedthrough capacitor

Use with V01B03C8 for feedthroughype LC filter. See
WO02-H codes for noise suppression at source in general.

V01-BO3C8 [1992

Composite capacitor
(VO1BO3X)

Covers capacitor structurally associated with other
component such as RC, LC, or multiple capadtor
feedthrough type capacitor filter use with VABO3C7
also.

V01-BO3D

Electrodes; housings; terminals
Marking, colour coding, lead wire, tag, lug, can, casing,
foil

V01-B03D1 [1997]

Electrodes
This code is intended fanternal electrodes e.g. in the

case of a multilayer capacitor. External electrodes, i.e.

terminals if a leadless type, are covered by \BDBDS5.
V01-BO3D1A [1997]

Film

Metallisation, sputtered layer

V01-B03D1C [1997]
Foil
V01-BO3D1E [1997]

Novel shape or configration

V01-B03D1G [1997]

Novel composition

V01-BO3D3 [1992

Housing, encapsulation

Includes markings, e.g. of component value.
V01-BO3D3A [1997)

Pressure relieving arrangement

See VOIBO3ES for electric protection arrangements.
V01-B0O3D5 [1997)

Lead and terminal arrangements

This code is intended faxternal electrodes such as
terminals of a chigype laminated capacitor. Internal
electrodes are covered by VABO3D1 codes.

V01-B0O3D7 [1992
Mounting kit
V01-BO3E [1992

Protection and sekhealing capacitors

V01-BO3E1 [1997]

Selfhealing dielectric type

See V04B03A/B codes as appropriate for dielectric
details.

V01-BO3E5 [1997]

Fuse or other electrical disconnection
See V01B03D3A for pressureelief arrangements.

VO01-BO3H [1997]
Temperature compensation
(V01:B03X)

Use with VO1BO3A or VOBO3B codes as appropriate.

V01-B0O3X
Other

V01-BO4

Manufacturing capacitors

Includes testing of manufactured capacitor. See-V01
B01G codes for electrolytic capacitor manufacture.

V01-BO4A [1992]
Characterised by capacitor type

(As defined by VOBO3C codes). Codes in this section are

assigned to indicate capacitor type only. They are not
used if the manufactured capacitor itséfalso claimed,
in which case the appropriate V@ codes for the
capacitor per se will also be applied.

V01-BO4A1 [1992]
Wound capacitor



V01-B04A3 [1997]
Flat capacitor

V01-BO4A3A [1997
Single layer

V01-B04A3C [1992
Multi -layer

V01-B04A5 [1997

Chip capacitor

V01-BO4A5A [1997]
Film capacitor

V01-B0O4A6 [1992
Variable capacitors

V01-BO4A7 [1997]
Feedthrough capacitor

V01-BO4A8 [1997]
Composite capacitor

V01-BO4A9 [19927

Manufacture of other capacitor types

V01-B04B (1997

Capacitor manufacturing cess

V01-B04B1 [1997]
Treatment of dielectric

V01-B04B3 [19927

Manufacture and application of electrodes

This code relates to manufacture iofernal electrodes
only. Manufacture of external electrodes is covered by
V01-B04B5.

Sputtering, metallising, ehing, cutting

V01-B04B5 [1997]

Assembly processes

Includes winding, laminating, pressing, impregnating,
etc., and also manufacture ekternal electrodes.
Production of internal electrodes is covered by
V01-B04B3.

V01-B04B7 (1992

Heat treatment, firing, drying
Cofire
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V01-B04B8 [1992
Multistep manufacturing processes and novel
manufacturing equipment
Includes waste treatment and recovery processes. From
1997 the scope of this code is expanded to include novel
equipment for manufacture, which &ssigned V01
B04B8C together with other VEB04 codes as
appropriate.

V01-BO4B8A [1997]

Multistep manufacturing process

V01-B04B8C [1997]

Novel manufacturing equipment
Use with other VOBO04 codes as appropriate.

V01-BO4B8E [2005]
Process waste treatment and recycling
(VOL:BO04X)

Includes all aspects of waste and contaminant treatment
and recycling equipment, for dielectric capacitor
manufacture, and all waste classifice and separation
aspects. Prior to 2005 coded in VB04X.

V01-BO4B8F* [2005-2007]
Waste handling and disposal
(VO1B04X)

*This code is now discontinued and from 2008 all aspects
of handling, making safe, and disposal of waste from
capacitor manufacturare now covered by VOB0O4BS8E.

V01-B04B8G [2005]

Materials recycling
(V01:B04X)

This code covers treatment and recycling of materials,
chemicals and the like for reuse in dielectric (i.e.non
electrolytic) capacitor manufacture. Prior to 2005 these
topicswere covered in VOB04X. See VEX401C for other
electronics components recycling.

V01-B04B9 [1997]

Other capacitor manufacturing processes

V01-B04C [1997]

Testing, sorting, trimming, marking

V01-B04C1 [1997]

Testing and sorting capacitors

See SODO5A3 and SOG12C also for electrical tests on
capacitors.
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V01-B04C3 [1997]
Trimming capacitor value
See X24€03B for laser trimming apparatus.
V01-B04C5 [1997]
Marking capacitors

VO1-BO4E (1992

Tape carriers, packing, shipping
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also), loading finished capacitors onto tape, packaging
cartons, etc.

V01-B04X [1997]
Other capacitor manufacturing aspects
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VO02: Inductors and Transformers

For power transformers and reactors, see Xd2odes.
Inductors/transformers implemented as IC devices are
not included; see U11/U12 codes. Printed coils are,
however, included here and in VO4.

See TORA codes only for dails of recording media and
heads.

VO2A

Magnetic materials

From 2007, VOA01 codes are only applied for magnetic
materials of general application. Therefore, VO2 codes
are no longer routinely assigned for magnetic recording
media and heads with the exception of nastuctures,
which are coded in VOB04. See TOA codes for specific
details of recording media and heads.

V02A01
Hard magnetic materials

VO2A01A

Metals or alloy

Iron, boron, cobalt, ferromagnetic, neodymium, nickel,
rare earth metals

VO2A01A1 [1987]

For permanent magnet

VO2A01A2* [1987-2004

For magnetic recording medium

*This code is now discontinued and has been transferred
to TO3A codes from 200701. It remains searchable for
records prior to 2007.

V02A01A8 [2006]
Novel hard magnetic metals or alloys
Composition

V02-A01A9 [1992]

Manufacture of hard magnetic metals or alloys

Includes methods and systems for manufacturing the
magnetic composition per se. Other manufacturing
details, e.g. magnetic laminations' manufacture, core
manufacture, magnet manufacture, etc., are covered by
VO2H codes

V02A01B

Non-metallic substances
Oxide, ferrite, ferric oxides, metal hydroxide

VO02A01B1 [1987]

For permanent magnet
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VO2A01B2* [1987-2006

For magnetic recording medium

*This code is now discontinued and has been transferred
to TO3A codes from 2001. It remains searchable for
records prior to 2007.

V02A01B8 [2006]

Novel hard nagnetic nonmetallic materials
Composition

V02-A01B9 [1992
Manufacture of hard magnetic nometallic
materials

Includes methods and systems for manufacturing the
magnetic composition per se. Other manufacturing
details, e.g. magnetic laminations' manufacture, core
manufacture, magnet manufacture, etc., are covered by
VO2H codes.

V02A01C [1992]

Mixtures

Includes mixtures of metallic and nanetallic magnetic
subsances.

V02-A02
Soft magnetic materials

VO02A02A

Metals or alloys

Iron, silicon steel, boron, cobalt, nickel, aluminium,
chromium, ferromagnetic

VO02A02A1*

For magnetic head

*This code is now discontinued and has been transferred
to TO3A codes from 200701. It remains searchable for
records prior to 2007.

[1987-2006

VO2A02A2 [1987]

For electric machine and reactor core

V02A02A8 [2006]
Novel soft magnetic metals or alloys
Composition

V02A02A9 [1992]

Manufacture of soft magnetic metals or allay

Includes methods and systems for manufacturing the
magnetic composition per se. Other manufacturing
details, e.g. magnetic laminations' manufacture, core
manufacture, magnet manufacture, etc., are covered by
VO2H codes.
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V02A02B [1987]

Nornrmetallic sukstances
Ferrites, metal oxide

V02-A02B1*

For magnetic head

*This code is now discontinued and has been transferred
to TO3A codes from 200701. It remains searchable for
records prior to 2007.

[1987-2006

V02-A02B2 [1987]
For electric machine and reactor core

V02A02B8 [2006]

Novel soft magnetic normetallic materials
Composition

V02A02B9 (1992

Manufacture of soft magnetic nommetallic
materials

Includes methods and systems for manufacturing the
magnetic composition pese. Other manufacturing
details, e.g. magnetic laminations' manufacture, core
manufacture, magnet manufacture, etc., are covered by
VO2H codes.

VO02A02C [1997]

Mixtures
(VO2A02A, VO2A02B)

Includes mixtures of metallic and nenetallic magnetic
substancs.

V02A03 [1997]
Organic or organanetallic materials
(VO2A01,V02A02)

Used together with VO201 and V02202 codes to
denote coercivity, if indicated.

VO02:A04 [1997]

Magnetic liquids
(VO2A02A)

Used together with VOA01 and V0202 codes to
denote cercivity, if indicated.

Ferrofluid

V02A05 [1997]
Magnetic semiconductor materials
(VO2A01,V02A02)

Used together with VO201 and VO2202 codes to
denote coercivity, if indicated. See also LA1

CdC#S,, galvanemagnetic

V02A09 [2002

Binders andbother additives for magnetic

materials

Includes binders/additives for both hard and soft

materials. This code will be used in conjunction with the
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V02A10 [2005

Nanomaterials and their manufacture

Used in conjunction with hargbft, metal/nonmetallic
substances.

VO2A10A [2005]

Novel nanomaterials

VO02A10C [2005
Manufacture of nanomaterials

V02B

Thin magnetic films

Prior to 2007, magnetic film details of thin film heads
were coded under VOBO03, which has now been
discontinted. From 2007, thin film heads are coded only
under TO3 codes (TOB03E). However, nanostructures of
thin film heads are still coded under \\@D4.

V02B0O1*

For recording medium

*This code is now discontinued and has been transferred
to TO3A01codes from 200701. It remains searchable for
records prior to 2007. Includes magnetic films, per se, for
tapes, discs or drums. SeetA81 codes for record

carrier details e.g. binders, bases, backing layers.
Magnetic media, photomagnetic/magnetmpticalfiim

[1987-2006

V02B02 [1987]

For bubble memory
See also URAO1AL codes.

V02B03*

Thin film heads

(V02B01)

*This code is now discontinued and has been transferred
to TO3A03 codes from 200701. It remains searchable for
records prior to 2007. Semso WO04B codes if

audio/video application is intended. Manufacture of thin
film heads is covered by T804 codes.

[1992-2006

V02B04 [2005]

Nanostructures

Includes nanostructures of thin film heads. Other details
of thin film heads are only coded under TAB3E cdes.
Manufacturing details of nanostructures are coded under
VO02H02G.



V02C
Cores, yokes and armatures

For general cases only. For particular application see V02

E, VOZF and VOZ5. For high power devices see 02
Magnetic circuits, laminates

V02D

Coils (incl. connections); (de)magnetising

Includes general coils whean application is not clear.
Coils designed for communication or HF applications are
coded under VOF codes (e.g. HF coils are coded under
V02F03B), and coils for power suppliesotiner uses are
coded under VO codes.

For high power coils, see XC2codes.

Degaussing

VO2E

Magnets

High strength magnets and supeonducting
electromagnets are, respectively, in XCR6 and X1-2
CO5A.

VO02EO1

Permanent magnets
Rare earth magnets

VO02-E02

Electromagnets

Solenoids, operating circuit, coils, cores, energising circuit

VO2EO02A
With armature

VO2E02A1 [1987]

For electromagnetic valve

See also X2k for EM valves and X22 for automotive
application.

Fuel injection valves, Ebtake,-gear,-clutch

VO2E02A2 [1987]

For relay, or printer hammer

See also VOB codes for relays, and S06to SO codes
for details of printers.

VO2E02A3 [2002
Linear actuator

VO2E02A4 [2002]

Rotary actuator
Rotary solenoid
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V02E02X
Without armature
V02E02X1 [1992]
Using superconducting coils
V02E02X2 [2006]

Shim coil

Includes small currertarrying coils that generate the
auxiliary magneti¢ields for improving the homogeneity
of a main field e.g. in an MRI equipment (see alse S01
EO01 and SOGB07 codes).

VO2F

Inductive components for communications or HF

Inductive components used in applications other than
communication or HF applicatiomse coded under VG2

G codes. General coils where an application is not clear
are coded under VOD.

VO02F01

Inductances

Includes coils for telecommunications and radio
equipment (see also W01 and WO02). Constructional
details are in VOFO03.

Chokes, HF inductor, antenna coils, radio tuning coils

VO2F01A [1987]

For CRT beam deflection
See also VOB and WO02A codes for Tdeflection.
Verticat, horizontal deflection coils

VO02F01D [1992
Variable
VO2F01G [1992

MRI/NMR equipment gradient/HF coil

Also see SGE02, SOFE07 and SGH02 codes,
respectively, for magnetic properties sensor, MRI/NMR
equipment and medical use.

VO02F01G1 [2006]
Gradient coil

VO02F01G2 [2006]
HF coil

Includes receiver/transmitter antenna coil for detecting
an NMR/MRI signal.

Bird cage, resonator, saddle, surfacecoils
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V02F01J [1992

Filter coils
See WOH and U25201 codes also.

VO2FO1L [1992]
Chip inductor

VO2FO1N [1992
Flat coils
VO2F01N1 [1992]

Printed circuit coils
See also VOD04 and VOR codes, respectively, for

printed circuits and theimanufacture
VO2F01P [2005

Inductive connector
For HRuse. See VO®01D for power supply inductive

connector.
VO02F02

Transformers
Includes pulse, audio and bro&dnd trangormers.

Constructional details are in V&03.
VO2F02A [1987)

For TV
See also W02\ codes.
Flyback transformers, television line output transformers

VO02F02D [1997]

Rotary transformer

See also TOA05D3A, W0B03B1 codes for helical scan
head positioing.

VO02F02G [1997]
Variable

VO02F03

Construction details

Includes constructional details of signal and HF
transformers and coils. Used éonjunctionwith the type
of coil or transformer, e.g. VOR02D. Manufacturing
details are coded by V& codes.

VO2F03A [1997]
Casings, mounting, cooling; magnetic cores
VO02F01,V02F02,VOZF03)

VO2F03A1 [1997]
Cooling

(VO2F03)

VO2F03A2 [1997]

Magnetic cores
(VO2F01,V02F02)
Laminates

VO2F03A3 [2005]

Cases
Housing

V02F03B [1997]
Windings
(VO2F01,V0ZF02)
Bobbins, connections, leads, coils

VO02F03B1 [1997]

Insulating
(VO2F01,V02F02)

VO2F03C [1997]

Control

Includes current collector sling or rolling on, or along,
winding.

V02F03C1 [1997]
Using tappings on coil or winding

VO2F03C2 [1997]

Using movable core, coil or winding, or shield

VO02F03D [2005]

Shielding
(VO2F03X)
Includes screens, shields, etc.

VO2F03X [1997]

Other HF transfamer/inductor constructional

details

Includes terminals, circuits for changing electrical
characteristics e.qg. flux linkage by driving device magnetic
circuit into saturation, etc.

Temperature sensors

VO02-FO5* [1992-2004

Magnetic recording heads

(V02C, VOD, VO2E02X)

*This code is nowidcontinued and has been transferred
to TO3A03 codes from 200701. It remains searchable for
records prior to 2007.



V02-G
Inductive components for power supplies or other
uses

Includes inductive components used in applications other
than communication or HF applications. Inductive
components used in communications or HF applications
are coded under VOE codes. General coils where an
application is not clear are coded under VDZHigh

power components are coded in X2

V02-G01
Transfamers, reactors, choke coils
Includes vehicle ignition coil (see also XPLA).
V02GO1A [1983

Power transformers
Power supply

V02G01A1 [1987)]
Variable

V02G01A2 [1997]
Non-linear

Includes transformer, e.g. fern@sonant, for frequency
changing or wee-shape changing.

V02G01B [1983

Instrument transformers

Includes current voltagetransformers (also in SO1
D01D1A), linear variable displacemérnsducers
(LVDT).

Measurement transformers
V02G01C [1983

Reactors, choke coils
Lamp ballasts

V02G01C1 [1987]
Variable
V02G01D [1997]

Inductive connector

For powersupply use. See VE&01P for Hihductive
connector.

Inductive coupling

VO02GO1E [2007]

Inductive sensor

Includes nortransformer typecurrent/voltage/other
sensors.

Voltage, currentsensor, inductive probe
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V02GO1F [2005]

Heating inductor

Low power induction heating coils are included here with
high power ones covered by XC2codes. For general
high or low power induction heating, se@5B02A

codes, and X206 for induction cookers.

V02-G02

Constructional details
Manufacturing details are coded by \fBRcodes.

V02G02A
Casings, mounting, cooling; magnetic cores

V02-G02A1 [1987
Cooling

V02-G02A2 [1987
Magnetic cores
Laminates
V(02-G02A3 [2005]
Cases
Housing
V02G02B
Windings
Bobbins, connections, leads, coils
V02G02B1 [1987)]

Insulating

V02:G02C [1987]

Control
(V02G02B)

Includes current collector slidirg rolling on or along
winding.

V02G02C1 [1987]
Using tapping®n coil or winding
(V02G02B)

V02G02C2 [1987]

Using movable core, coil winding or shield
(V02G02B, VOI02X)

V02:G02D [2005]

Shielding
(V02G02X)
Includes screens, shields, etc.
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V02-G02X

Other power supply transformer/inductor
constructional details

Includes terminals, circuit for changing electric
characteristics e.qg. flux linkage by driving device magnetic
circuit into saturation, etc.

Temperature Sensors

VO2H

Manufacture

Includes apparatus, methods and testilgnufacture of
recording media and magnetic heads is not coded under
V02 anymore, but only under T@8codes.

VO02-H01

Coil manufacture
Includes winding, insulating, connecting leads.

VO2HO1A [1987]
For reactor, choke coil

VO02-HO01B [1987)
For transformer

VO2H01C [2002]

For electromagnet

VO02H01C1 [2002]

For EM relay
See also VOBO6B.

VO2H01C2 [2002]

For EM valve
See also X2B01A.

VO2H01C3 [2002

For printer
See also SGb to SO&K codes for details of printers.

V02H01C9 [2002)
Electromagnet coil manufacture for other devices

VO2HO1X [2002]

Coil manufacture for other devices

VO02HO02 [1983
Applying magnetic films to substrate
(VO2H09)

Manufacture of recording media is not coded under V02
anymore, but only under TG802 codes.

VO2HO02A [1987]
Vacuum evaporation

V02H02B [1987]
Sputtering
V02H02C [1987]

Electroless and electrolytic plating

V02H02D [2002
Plasma processing

VO2HO2E*

Magnetic head

*This code is now discontinued and has been transferred
to TO3A04 from 200701. It remains searchable for
records prior to 2007.

[2005-2006]

VO2-HO2F*

Magnetic medium

*This code is now discontinued and has been transferred
to TO3AQ from 200701. It remains searchable for
records prior to 2007.

[2005-2006]

VO2H02G [2005]

Nanostructures manufacture

Non-manufacturing details of nanostructures are covered
by V02B04.

VO2H03 [1987]

Core manufacture

(VO2H09)

Also includes the rest of the magneticcuit e.g. yoke,
armature. From 2007, manufacture of magnetic heads is
not coded under V02 anymore, but only under 783
codes Also includes the rest of the magnetic circuit e.g.
yoke, armature. Manufacture of magnetic heads is not
coded under V02 frm 2007, but only under T804
codes.

Annealing, laminating

VO2HO3A [1987
For transformer
(VO2H09)

VO2HO03C [2002)

For electromagnet

VO02H03C1 [2002]

For EM relay
See also VGBO6B.



VO2H03C2 [2002

For EM valve
See also X2B01A.

VO2H03C3 [2007]

For printer
See also S6P to S0&K codes for details of printers.

VO02H03C9 [2007]

For electromagnet core of other devices

VO2HO3E [2002]
For inductor

VO2-HO3X [2002
Core manufacture for other devices

VO2H04 (1987
Magnet manufacture
(VO2H09)

V02-HO5* [1992-2006

Magnetic recording heads
(VO2HO01, VO2H03, VO2H09)

*This code is now discontinued and has been transferred
to TO3A04 codes from 200701. It remains searchable for

records prior to 2007. Includes manufacture of
coil/winding and core plus other aspects and testing.

VO2H06 [2007]

Terminal manufacture
(V02H09)

Includes manufacture of terminals for all devices and is
generally coded in conjunction with the relevant device
code, e.g. VOZ01A for transformer terminals.

VO2H07 [2002

Case manufacture
(VO2H09)

Includes manufacture of casings forddlices and is
generally coded in conjunction with the relevant device
code, e.g. VO&B01A for transformer casing.

VO2H08 [2007]

Testing
(VO2H09)

For all aspects of testing transformer, inductor, etc. From

2007, testing of magnetic heads is not coded emnd02
anymore, but only under TG804 codes.

VO2HO09

Other inductive device manufacturing aspects
Includes manufacture of devices not specified above.
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VO2H10 [2005]

Device, per se, manufacture

Includes indeterminate detail manufacture as well as
multi-step processes.






V03: Switches, Relays

NOTEVO03 codes cover low power mechanical and
electromechanical switches, i.e. those involving switching
by moving contacts to make and break a circuit.

High power switches, circuireakers and circuit

protectors are coded in X13.

Electronic switching and gatirare coded under U2B
codes.

VO3A

Contacts (general)

Relay and connector contacts are in MD2&nd VOD,
respectively.

VO3A01
Contact material and structures

VO3A01A [1983

Material

Includes materials such as composite materials
containing noble metals, metal with carbide or oxide,
copper, carbon parties orfibers, conducting materials
dispersed in binding materials, etc.

V03-A01B [1983

Surface shape/structure

Includes details of the shape or structure of the contact
making surface, e.g. grooved, wetted with mercury,
laminated, etc.

VO3A02

Contact emgagement techniques
Includes engagement by abutting and sliding.

VO03-A03

Protective enclosures

Includes protective enclosures, baffle plates or screens
for contacts. Includes contacts sealed in an evacuated or
gasfilled envelope, e.g. for reed switcheReed switches
are coded under VOGBO06A.

VO3-A08 [1997]

Contactmanufacture testing; monitoring

Includes manufacturing details of switches contacts, and
details for testing and monitoring the integrity of
contacts.

VO03-A09

Other contact details

Includes increasing contact pressure, preventing vibration
of contacts, holding contacts together after engagement,
terminals, cleaning or lubricating contactaking

surfaces, heating or cooling contacts, etc.
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V03B

Switch operating mechanisms (general)
Details of relays are in V3.

V03B01
Nonrhand-operated switches

V03BO1A [1992

Limit switches

Includes switches actuated when reaching a specified
limit, e.g. safety switches.

V03B01B [1997]

Foot pedal switches or mouth operated switches

From?2009, this code covers both foot pedal switches and
mouth operated switches. For constructional details, see
also VO3B04 codes.

V03B01C [1997]

Door switches

See also VG818 for doors and windows. If vehicle
doors, see also VO303A codes for land vehéd, and
X22 codes. For other types of doors, see also X25.

V03-B01D [1997]

Mat switches

Includes mats triggering opening of automated doors
when user walks on the mat, dance mats or platforms
used with game consoles and arcade games, etc. If the
mat is pat of a game, see also VAK8.

VO3BO1E [1997]

Seat switches

Includes switches triggered when sitting on a seat. If
vehicle seat, see also VVQB3A for land vehicles and X22
codes.

V03-B02

Internal power arrangements and driving
mechanisms

Includes pneumigc or hydraulic actuator, motedrive,
electromagnet. Also includes transmitting driving force to
contacts by ratchet, belt etc.

Switchactuating,-operating,-driving

V03B03

Snapaction and timedelay arrangements

Includes devices for introducing agpletermined time
delay between the initiation of the switching operation
and the opening/closing of the contacts such as dash
pots, flies (e.g. fan governors), thermal timing devices
(see also VOEO06B for thermal switches), etc.
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V03B03A

Snapaction

Includes use of magnet, deformation of elastic member
e.g. coil springs, flexing of blade springs, buckling of disc
springs, etc., to first store operation energy which is then
released to produce or assist the contact movement.

[1987]

V03B04

Housng; fuse, earthing and safety arrangements

Includes buikin fuses, earthing arrangements, astatic
arrangements, and buiin safety spark gaps.

Anti-static arrangement

VO03-B0O4A

Housing

Includes dusproof, splaskproof, drip-proof, waterproof
or flameproof casings, bases or covers. Also includes
arrangements to enable replacement of switch, e.g.
cartridge housing.

Walls, cases, boxes, covers, seals

[1987]

V03-B05

Indicators and markings

LyOt dRSFQWaAYAIGOKAY3a O2yRA
location in the dark.

llluminated marking, light display, symbols

V03B06

Interlocking, locking or latching; arc control;
cooling
Cooling

VO3BO6A [1987]

Interlocking, locking or latching

Includes interlocking between casing, cover, protective
shutter and opeating mechanisms; interlocking of two or
more switches; locking using a key, etc.

Safety feature, key, latch

V03B06B

Arc control

Includes arrangements for extinguishing or preventing arc
between currentcarrying parts, for preventing discharge
to non-currentcarrying parts, and for detecting the
presence of an arc or discharge.

Blow-out magnet, arcing horns, corona ring, insulation

[1987]

V03-B09

Other switch details

Includes mechanical arrangements for preventing or
damping vibration or shock; lubricating means; levers,
turn-knobs and pushbuttons; etc.

V03B10
Modular construction

[2002]

V03C
Switches

V03C01

Linearlymovable operating parts

VO3CO1A

Adapted foractuation in one direction only
Pushbutton switches

V03-CO01A1

With single operating member

Includes e.g. button switches for cameras, doorbells,
flashlights, etc. See also V@®1A3 for constructional
details.

Camera, doorbell, flashlight

VO3 CO01A1A [2002]
Membrane switch with single operating member

A 2 Y 3nbluddstmiddhdni¥aPcdntatt B¥ed mknsbfane switches
with single operating member. Includes details of the
circuit printed on a polyethylene terephthalate (PET) or
indium tin oxide (ITO) layefFor electronianembrane
switches e.g. detecting a change in resistance caused by
depression of the switch, see UBLcodes instead.

PET layer, ITO layer

V03-C01A2

With two or more operating members

Includes e.g. keyboa#type switches for computer
keyboards or telephom key pads. See also VGB1A3 for
constructional details, TOBO1 codes for keyboards
details and W04C01B8 codes for keyboards/keypads
details.

Keyboard, keypad

VO03-CO01A2A [1992]
Membrane switch with at least two operating
members

Includes mechanical otact based membrane switches
with two or more operating members. Includes details of
the circuit printed on a polyethylene terephthalate (PET)
or indium tin oxide (ITO) layer. For electronic membrane
switches e.g. detecting a change in resistance cauged b
depression of the switch, see UBLcodes instead.

PET layer, ITO layer, control panel for microwave, air
conditioner, etc.



VO3CO1A3

Constructional details

Includes cases, housings, covers, casings, driving
mechanisms, key structures (feeypadsor keyboards),
etc. for switches adapted for actuation in one direction
only.

Case, housing, cover, casing, driving mechanism, coil
spring, blade spring, disk spring, keystroke, key cap

V03C01B

Adapted for actuation in opposite directions

Includes constructional details and driving arrangements
for slide switches.

Slide switches

V03-C02
Rotary switches

VO03CO02A

Unlimited or unspecified angle

Includes constructional details and driving arrangements
for switches operated by turnob.

Turnknob

V03-C02B

Restricted angle only

Includes constructional details and driving arrangements
for lever or handleoperated switches, toggle switches,
knife switches, etc.

Toggle, lever, handle, knife switch

V03-C03

Operating part adapted for pulling ocompound
movement

Includes cord or chain operated switches.

Cord, chain, pull switch

VO3-CO3A [1997]

Compound movement

Includes constructional details and driving arrangements
for switches having operating part movable angularly in
more than one plane, .g.joystick, and movable both
angularly and rectilinearly.

Joystick

V03C04

Tumbler switches

Includes constructional details and driving arrangements
for tumbler and rocker switches.

Rocker switch
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V03-C05

Lockable switches
Includes key, plug or plate type.

V03-C06
Switches actuated by change of physical condition

VO03-CO6A

Magnetic or electric field

Includes switch actuated by movement of a float carrying
a magnet e.g. level detector.

Reed switch, magnetic switch, electragmetic switch

V03-C06B

Thermal conditions

Includes constructional details and driving arrangements
for switches triggered by a change of temperature. See
V03-C06BL1 for thermally sensitive members per se. See
V03DO05D only for electrothermal relays.

Electo-thermal, temperature, thermostat

V03C06B1

Thermally sensitive members
Includes bimetal thermostats.
Bimetallic member

V03-C06B9

Other thermal switches

Includes details of bellows, diaphragm, Bourdon tube,
etc.

Bellows, diaphragm, Bourdon tube

V03C06C

Position, speed, acceleration

Includes switches operated by change of inclination or
orientation, centrifugal action, shock or vibration, inertia.

Impact switches, tilt switches

V03C06D

Fluid pressure or flow

Includes switches actuated by bellows, diaphragm,
Bourdon tube, vane, piston and cylinder.

V03-C06X

Other physical condition responsive switches
Includes switches operated by a change of liquid level,
humidity or liquid density.

Float switch
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V03-C07

Switch manufacture; testing; monitoring

For contact manufacture and testing see W&38.
Includes all other manufacturing and testing aspects of
switches.

V03CO7A [2005]

Micromachining process, method or apparatus
See also UL and U1BO3F codes.

MEMS, nitroswitch, nanoswitch, silicemachining,
micromachining

V03CO08 [1983

Time ¢programme) switches

Includes time or time programme switches operated by
rotary or nonrotary parts, thermal action, electrolytic
processes or chemical processes. See alseC804

V03-C09

Other switches

Includes liquid contact switches, explosion switches,
mercury switches, etc.

Liquid wet, mercury, explosion

VO03C10 [1997]

Microswitches; nanoswitches

Covers details of smadize switches that act by the
movement of small levers and used where rapid precise
movements are required, especially in keyboards and
automatic control devices. For manufacturing details of
microswitches or nanoswitches, see al4a3-CO7A.

Micromachining, MEMS

V03 C10A [2002]

Nanoswitches

For manufacturing details (micromachining), see also
VO3CO7A.

V03C15 [1997]

Hybrid switches

Includes combined principle type switches e.g. combined
contactless (semiconductor) and contdgpe switches.

V03D
Relays

V03DO01

Circuits and mechanical arrangements modifying
relay operation

Includes arrangements for modifying the operation of the
relay, e.g. for holding armature in attracted position, for
biasing the electromagnet, for introducing delay, etc.

Operation delay arrangement

V03D02

Energisingcurrent supply circuits

Includes relay coil or coils forming part of a bridge circuit,
and BV drive circuit specifically for relay operation.

V03D03
Magnetic circuits, windings, contacts and driving
arrangements

VO3 DO3A [1983

Magnetic circuits

Electromagnetic details forming part of relay are also in
VO2EQ02A2.

Armatures, electromagnets, ye&, magnets, cores, poles
V03DO03B [1983

Windings
Includes magnetic coils or windings, including short
circuited conducting sleeves, bands or discs.

Caoils, coil formers, bobbins
V03DO03C [1983

Contact arrangements

Includes contact spring sets.
V03-D03D [1983

Magnetic circuit to contact drive

Includes driving arrangements between movable part of
magnetic circuit and contact with e.g. lost or snap action,
etc. Also includes mechanical arrangements for producing
a desired natural frequency usinggereed or blade

spring, diaphragm, etc.

V03-D04

Electromagnetic relays

VO03DO4A
Polarised and sealed relays

V03D04A1 [1983

Polarised relays

Includes polarised relays with or without intermediate
neutral position of rest.

V03-D04A5 [1983
Sealedrelays
Includes reed relays. For telephony see W1
V03-D04X

Other electromagnetic relays

Includes norpolarised relays, frequency relays,
mechanicallytuned relays, selinterrupters, etc.



V03D05
Nonelectromagnetic relays

VO03-DO5A

Piezoeledctic relays
Includes electrostrictive and piezoelectric relays.
Bimorph elements

[1987]

V03D05B [1997]
Magnetostrictive relays
V03D05C [1997]

Electrostatic relays
Includes electrostatic and electadhesion relays.

V03-DO5D

Electrothermal relays

Includes heating arrangements using direct or indirect
heat, and seHnterrupters. Details of induction or
resistance heating per se are also covered under&X25
codes.

Glow discharge, induction or resistance heating; self
interrupters

[1997]

VO03-DO5E

Dynamo-electric relays

Includes electrodynamic relays, ferrodynamic relays,
magnetodynamic relays and induction relays.
Electrodynamic, ferrodynamic, magnetodynamic,
induction relays

[1997]

V03-D06
Constructional details; manufacture; testing

VO3 DO6A [1983]

Casesindicators, shielding, cooling, terminals

Includes bases, casings, covers, indicators, distinguishing
marks, electromagnetic or electrostatic shielding,
ventilating/cooling of relays and terminal arrangements.

Covers, seals, bases, housing, relay holder

V03-D06B

Manufacture and testing

Includes materials salvaging, apparatus, methods and
testing.

[1983]

V03D06B1 [2005]

Micromachining process, method or apparatus
See also U1C and U1BO3F codes.

MEMS, microrelay, nanorelasilicormachining,
micromachining
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V03D06C [1987]

Arc control

Includes arrangements for extinguishing or preventing arc
between currentcarrying parts, for preventing discharge
to non-currentcarrying parts, and for detecting the
presence of an arc atischarge.

V03D10 [1997]

Microrelays; nanorelays

For manufacturing details of microrelays or nanorelays,
see also VOB06B1.

Micromachining

V03D10A [2002]
Nanorelays
V03D15 [1997]

Hybrid relays

Includes combined principle type relays e.g. combined
semconductor and electromagnetic relays.

V03D20 [1997]

Smart relays
Includes smart or intelligent relays.

VO3E

Selectors

Includes electrically operated, stéyy-step wiper motion
switches. For telephony see W®&L

V03U [2002]

Switches/relays charactered by applications

V03U01 [2002]

Domestic

Includes switches for domestic appliances, such as curling
irons, ovens, hair dryers, food blenders, washing
machines, vacuum cleaners, irons, etc. For switches on
personal items, see VE302. See also X27 codes f
domestic appliances.

V03U02 [2002]

Personal

Includes switches for personal items, such as
toothbrushes, footwear, clothes, razors, etc. For switches
on domestic items, see VA301. See also X27 codes for
personal appliances.
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V03U03 [2002]

Vehicles

Includes switches for unspecified vehicles. If the type of
vehicle is specified, see VAB3A, V03J03B, V03J03C,
V03U03D or VO3JO3E for land vehicles, avionics,
shipping, military or railway vehicles respectively.

VO3U03A [2005]

Land vehicles

Includes switches for land vehicles, such as cars, motor
bikes, trucks, tractors, vans, utility vehicles, excavators,
etc. See also X22 codes.

V03U03B [2005]

Avionics

Includes switches for air vehicles, such as planes,
helicopters, gliders, etc. See a6 codes.

V03U03C [2005]
Shipping

Includes switches for sea vehicles, such as boats, ferries,

submarines, yachts, etc. See also W06 codes.

V03-U03D [2005]
Military
Includes switches for military vehicles, such as rockets,
tanks, etc. See also W07 codes.

VO3UO3E [2010]

Railways
Includes switches for railway vehicles, such as

locomotives, carriages, etc. used for passengers, in mines,

etc.

V03U04 [2002]

Information equipment

Includes switches for computers, laptops and notebooks,
keyboards, keypads, tobscreens, printers, scanners,
copiers, facsimiles, graph plotters, personal digital
assistants (PDA), calculators, etc.

See also VOB01A2 for details of switches, and V03
CO01A3 for constructional details. Keypads for mobile
phones are coded under VA@305only. Also includes

switches used in stationary and business equipment, e.g.

shredder, etc.

See also TO1 codes for computer details, TO4 codes for
keyboard and plotter details, S@8 to SO&K codes for
copier, printer and facsimile details, and X2@2C fo
electrical aspects of stationary and business equipment.

V03U05 [2002]

Telecommunication and broadcasting

Includes switches for phones, mobile phones, pagers,
televisions, receivers, sébp boxes, radios, remote
controllers for television, etc., RIEmmunication, etc.

See also W01 and W02 codes for mobile phones, pagers,
phones, etc, and W03 codes for TV receivers, remote
controllers for television, setop boxes, etc.

V03U06 [2002]

Machine tools

Includes switches for machine tools such as presses,
rolling, milling, drilling, turning, polishing, grinding,
boring, cutting, abrading and burnishing machines. See
also X25 codes.

V03U07 [2002]

Industrial

Includes switches used in the industrial field, such as on
conveyors, excavators (see also MO33A or land

vehicles), in the mining industry, on packing, bottling, and
sorting devices, cranes, incinerators, engraving systems,
in manufacturing and assembly plants, etc. Switches
especially for machine tools are coded under A5

only. See also X25 codes

V03U08 [2002]

Toys; games; sports

Includes switches on toys, dolls, fithness and exercises
machines, sport equipment, arcade games such as
Pachinko or fruit machines, video consoles, handheld
game consoles, musical instruments such as electric
guitars, leyboards, etc. See also W04 codes.

Toys, sport equipment, arcade games, game consoles,
guitars, keyboards

V03U09 [2002]

Audio, video equipment

Includes switches on projectors, video recorders (VCR),
DVD recorders, Hii systems, etc. Switches for cameras
are coded under VG812 only. See also W04 codes.

V03U10 [2002]

Medical

Includes switches on medical devices, such as
pacemakers, hearing aids, defibrillators, diagnostic
equipment, life support machines, etc., and on hospital,
veterinary, and dentistry guipment, etc. See also S05
codes.



V03-U1l

Lighting

Includes novel slide switches (VG®1B) used in
flashlights, walmounted rocker switches (V@304) for
controlling house lighting, foedbperated switches (V63
B01B) for controlling floor lampand inertia responsive
switches (VO306C) for automatically applying motor
vehicle hazard lights after an accident (see also-V03
UO03A, X2\ and X2B02X). See also X26 codes for
illumination arrangements per se.

[2002]

V03-U12

Cameras

Includes switchesof digital still cameras, fillbased
cameras and video cameras. For other A/V equipment,
see VO3U09 only. See also W04 codes for digital and
video cameras, and S@codes for filrbased cameras.

Digital camera, film camera, 35 mm camera, SLR camera,
CChxamera, camcorder, video camera

[2002]

V03-U13

Instrumentation

Includes switches on electrical instruments, engineering
and scientific instrumentation. See also S01 to S03 codes.

[2005]

VOo3uU14

Robotics

Includes switches on robots used in assentibls (see
also VO3UQ7 for industrial and X25), during surgery (see
also VO3U10 for medical and S05), in home automation
(see also VORIO1 for domestic and X27), welding robots
(see also VORIO7 for industrial and X24), etc.

[2005]

VO3U15

Alarms; signding

Includes switches used to e.g. activate silent alarm used
to covertly alert police during robbery, indicate
unauthorised opening of window in house (see also-V03
U18 and X28J01), or to remotely signal to owner that
parked vehicle is being tamperedtivisee also X2RI

and X22D03C). See also Wibcodes for novel details of
alarms per se.

[2005]

V03-U16

Monitoring; control

Includes e.g. key sheets used in television remote control
units (see also VOB09 and WO3A02C), pedestrian

traffic light controlpushbuttons (see also T@BO5A and
TO7CO03), watnounted switches for remotely controlling
lighting (see also VAB11, X26C03C an W0D codes)

and switches for monitoring whether patient gets out of
bed (see also VGB10 and S0%&02B2 codes).

[2005]
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VO3uU17

HVAC,; refrigeration

Includes switches used in heating, ventilating and air
conditioning systems, and refrigeration system. See also
X27E and X2°F codes.

[2005]

VO3U18

Doors and windows

Includes switches using on doors, gates and windows. For
alarms systems, see also VOR5 and WO05 codes. See
also X25 codes.

[2005]






VO04: Printed Circuits and Connectors

NOTES:

(1) Includes low power electronics and domestic mains
type connectors.

(2) High power connectors for power distribution are in
X12G.

(3) Thick and thin film circuits and hybrid circuits are in
U14H, although aspects relevant to printed circuits are in
V04Q and VOR.

(4) For batteries search V04 and X16, and for telephony
V04 and W01 together.

(5) Indeterminate type connectors are in VO4 and X12.
(6) Direct connections used forgart connector
terminations are in VOA and the relevant connector e.g.
IDC termination for a-pin mains plug is in VO403, V04

F, V04M02 and V04v07.

VO4A

Direct connections

Relates to electrically conductive contieas for two or
more conductive members which are in direct contact.

V04A01

Soldered, welded, riveted

See X24 for general soldering, welding and riveting.
Manufactureof such connections is covered by V@4
codes.

VO04-A02

Twisted, wrapped, bent, crimpe
Crimping sleeve, ferrule

VO04-A03

With insulation penetrating/displacement
member

See also VOMO7.

Insulation displacement connector (IDC), needle point,
prong

V04-A04

Clamped or spring

VO4AO04A

Using clamping member acted on by screw or nut
V04-A04B

Using screw or nut clamping member

V04A04C

Using spring, clip, or resilient member
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VO04A04X
Other

Includes connections using cams, wedges, cones or balls

to maintain contact.

V04A05
To earth
Grounding electrode, earthing connector
V04A06 [1992]
Conductive adhesive

VO4AQ7 [1992]
YHLEONI Q O02yySOG2NJ
(VO4A09)

Includes block of insulating material with alternative
conductive areas.

Elastomer block
V04A08 [1992]
Insulatingconnections
(VO4A09)
Includes end caps, sleeves etc.
V04A09
Other
Includes connections using shape memory contact; etc.
V04A10 [1992]

Superconducting wires connection

For high power superconducting wire connectors, see
X12G02G.

VO4A11 [1992]

Anisotropic connector
(VO4A09)

V04B
Terminal strips and blocks; terminals mounted on
base

Connectors or connecting arrangements of this type
provide a number of mutually insulated connections.

V04B01

For printed circuits

Includes beebf-nailsconnector; see also VeMI05. For
semiconductor device holders see also \KB2, and U1l
D01Q codes.

IC socket, holder
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V04B02 [1987]

For flat cables
(V04B09)

See also VO#MOA4.
Ribbon cable connector

V04B03 [1992]

For coaxial cable

(V04B09)

See also ¥4-M03.

High frequency, data communication

V04B04 [1992]
End pieces for multiconductor cables
(V04B09)

V04-B05 [1992]

Terminals or binding posts, terminal strips,
terminal blocks, terminal boards

(VO4B09)

Includes fastening of connecting parts to basease.
Distributor block

VO04BO5A [1992]
Clip-on terminal blocks for mounting on rail or
strip
(V04B09)
V04B09
Other

Vo4C

End pieces for wires or cables; 2 or more spaced
connecting locations

V04C01 [1992]

End pieces

Includes end piecesupported by wire or cable and for
connection to another wire, terminal or conductive
member. For multiconductor cables, see WB@4.
Clamps, battery post, eydork-, hookterminals,
crocodile clips, spade terminals, probes, needle points,
spring clip, érrule, sleeve, screw, nut

V04C05 [1992]

Two or more connecting locations

Includes connectors for conductive members providing
two or more spaced connecting locations which are
thereby interconnected.

V04D

Connector details

Details only of connectors of the type covered by HO1R
015-033 are included here.

V04DO01

Contact memiers

Includes composition of contacts; hermaphroditic
contacts; etc. Conductive materials in general are
covered by X1-D01 codes.

Machined, stamped, formed, single beam, dual leaf,
crimp-, wire wrap, angled solder straight soldeipin
termination

VO4DOLA [1983]

Pins, blades, or prongs
Male, termination

V04D01B [1983]

Sockets or receptacle contacts
Tongues, termination, female, twin cantilever

V04-D02

Securing contact members to base

V04-D03

Bases; cases; covers
For insulating materials igeneral see X1E codes.

Housing, body, seals, dust cap, moulding, hood, potting
boot

VO04D03A [1992]

Materials
Includes materials for all types of connectors.

V04-D04

Fastenings; guides

Includes means for enabling engagement or
disengagement of couplingarts with ease or for holding
them in engagement using bolt or threaded ferrule.
Latches, locks, securing, coupling nut or ring, bayonet, ZIF
connector, zero insertion force, screw, locking lever

VO04D04A [1983]

Snapaction fastenings

V04-D05

Structuralassociation with electrical component
Includes buikin fuse, switch, light bulbs, filter capacitors
(see also VOMO08), etc. Details of electrical components
are in relevant classes e.g. fuses in X13.



V04D06
Protective and screening arrangements
Safety arrangements

VO04DO6A [1983]

Preventing access to live parts

Involves use of shutters or cover plates; insulating
terminals; lockable dummy plug.

V04-D06B [1983]
Earthing; shielding
Screening, grounding

V04-D06C [1992]
Preventing incorrectoupling
Polarisation

V04-D06D [1992]
Cable strairrelief
Clamp

V04D06X [1983]
Other

V04-D09

Other

Includes mounting of coupling parts to appts. e.g. wall or
panel; lockable housing for plug not in use; etc.

VO4E
Singlepole two-part connectors

VO4F

Two-pole two-part connectors

Includes coaxial connectors. Communication type
connectors are in sectiow e.g. for cable TV see W82
codes.

V04G

Three or morepole two-part connectors

V04G01

With parallel sliding contacts
Includes Etype-, rectangular and trapezoidakhaped

connectors.
V04G02

For printed circuits
See also VOMO5.
PCB connector
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V04G02A
Edge connectors

V04G02B

Surface connectors

V04-G09

Other
Includes jacks e.g. for telephone. See W01
WO01-D codes also.

V04G15 [2002]

USB connectors
Universal serial bus

VO4H

(Multiway) adaptors, including plug standards
converters

Includes coupling parts adapted for simultaneous co
operation with two or nore identical counterparts e.g.
twin socket for distributing energy to two or more
circuits. Also includes coupling parts adapted for co
operation with two or more dissimilar partspupling
parts for ceoperation with counterparts of different
voltages.

VO4HO01 [1992]

Rails or busbars

Includes arrangements allowing counterpart to be
mounted either at any point or at discrete locations.

Low power

V04J

Coupling supported connectar

Includes an intermediate part linking two coupling parts
e.g. two male coupling parts interconnected by an
intermediate part with two female parts; intermediate
parts distributing energy to two or more parallel circuits.
Also includes bridging contactsa counterpart.

Shunt connector, threpart coupling

V04K

Connectors with holders

V04K01

Lamp holders
See also X2b.
Lamp socket
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V04-K02 [1983]
For semiconductor devices
(V04K09)

See also UXD01Q, and V0801 if holder is for PCB
mounting.

LED holder, IC socket

V04K03 [1983]

Fuse holders
(VO4K09)

See also X1B01B.
Fuse clip

VO04-K09

Other

Includes CRT sockets, valve holders. See als®V05
codes.

VO4L
Rotary current collectors, distributors,
interrupters

VO04L01

Commutators slip-rings, contact brushes

For electric machine application, see also MW0& or
X1%J03.

VO4LO1A [1983]

Commutators, sliprings

VO04L01B [1983]

Brush arrangements

VO04L09

Other

Includes distributors and interrupters. For vehicles see
alsoX22A01C.

Distributor caps

V04M

Connectors for specific applications
Normally used in conjunctiowith above types, as

relevant.
V04MO01

High frequency and high speed connectors

Cable TV distribution, coaxial, antenna, RF, computer
data, data communicatins

V04M02

Mains connectors
Undercarpet cable connection

V04MO03 [1983]
Coaxial cables connectors

VO4M04 [1983]

Flat or ribbon cables connectors
Undercarpet flat cable connector

V04-MO05 [1983]
Printed circuits connector

V04-MO06 [1983]
Adverse enronments (dusty, wet, hot) connector

V04M07 [1987]
Insulation displacing connectors
IDC

V04MO08 [1987]

Filter connectors

VO04MO09 [1992]

Hybrid or mixed signal connectors

Includes combination of e.g. optical and electrical signals,
power and data signals.

V04M10 [1992]
Crimped connectors

V04M11 [1997]

Smart connectors

V04M12 [1997]

Combination connectors; stackable connectors

V04M15 [2002]
Hot plug connectors

VO4M16 [2005]

ZIF connectors

V04M17 [2006]

Cableconnector combination

Includes a combination of cable and connector where
neither is, or both are, novel. See XDR3Q also.

V04M20 [2002]

Microconnectors



VO4M30 [1992]

Characterised bypplication to specific industry

These codes are used together, if necessaith other
V04M codes e.g. HEonnector for communications is
coded in VO4MO01 and V04V30G.

VO04M30A [1992]
Avionics/military/shipping
V04M30C [1992]

Land vehicles

V04M30E [1992]
Data processing

VO4M30G [1992]

Telecommunications

V04-M30J [1992]
Oil/petrochemical

VO4M30L [1992]

Consumer electronics

V04M30M [1997]
Medical

V04-M30N [1992]
Domestic

Includes connectors for irons, fridges, etc. Ordinagina
connectors are in VO#O02.

V04M30P [1997]

Personal hygiene

V04M30Q [2002]
Instrumentation
V04M30R [2002]

Machine tools; robotics

V04M30S [2005]

Industrial machines

VO4N

Flexible/turnable/swivel connectors; nosrotary
current collectors
Also includeslét cable arrangement for movable

element, e.g. vehicle steering wheel. See also@Q23,
X22X01.
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VO04-P

Appts. and processes for connector manufacture,
assembly, testing, repair

Used in conjunction with VOMI. For testing of printed
circuit board see VBRO06 instead. For general electric
testing also see SOG codes.

V04P01
For crimping, wire wrapping, etc.

VO4PO1A [1992]
Crimping
See also X1&01E for heavy crimping tools.
V04-P01C [1992]
Wire wrapping
V04-P02

For commutators, sligrings,brushes

See also VOM11A or X11J08A for application to electric
machines.

V04-P03 [1992]
Wire stripping
(VO4P09)
See also Xt&01B for heavy power cables.
V04-P04 [1992]
Plating
(VO4P09)
V04-P05 [1992]

Connecting terminal to housing anoulding
(V04P09)
V04P06 [1992]
Contact
(V04P09)
VO04P07 [1992]
Housing
(VO4P09)
V04P08 [1992]

Soldering, riveting, welding
(VO4P09)
See also X24.

V04-P09

Other
Metal recovery
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VO4P10 [1992]

Connecting superconducting wires
(V04P09)
See also X1501X, X1:D06.

VO04P11

Terminating cable
(V04P09)

[1992]

V04-P12
Testing

[2006]

V04Q
Printed circuits

V04Q01

Printed connections to printed circuit boards

Includes printed elements for providing electric
connections to or between pried drcuits (See also Vo4
MO5).

V04Q02

Printed circuits structurally associated with other
circuits or nonprinted components

Incluqes printed gi[cqits/boards structurally §s§o§:iated 3
gAUK St SOUNRYAOXZ St SOUNRMNO
Universal interface dmard

V04Q02A [1992]

Association with other norprinted components

V04Q02A1 [1992]
Switch
V04Q02A2 [1992]

Multichip modules

See also UED01A6 and/or U14H03A4 and U14H03C3
codes. MCMs based on silicon substrates are in U11 and
U14 only. Indeterminate substrate type MCMs are in
sections U and V.

V04Q02A3

Smart cards

See also TGH, T04K, and U1D01A codes for IC ahr
packages. See also U14 codes if thin film aspects are
relevant. Connectors for smart cards are coded according
to claimed aspects e.g. V@02, VO4M05.

[1992]

VO04QO02A3A
Contactless cards

[2002]

V04-Q02A3B [2002]
Contact cards

V04-Q02A3C [2002]
Hybrid/twin cards

V04Q02A4 [2005]

Nontelectrical components

Includes structural association of PCB with +edectrical
components, e.g. heat sink clamps, and optical
components, such as lens holders, etc.

V04Q02A5 [2005]

RFI/EMI (norracks) shields

Includesindividual modules and whole PCB shielding
cans/boxes. See also VAcodes.

V04Q02A6 [2005]

Buried (nonprinted) components

Includes association with components such as capacitors,
resistors or inductors buried within layers or under
encapsulant. See VER03 for PCB encapsulation per se.

VO4Q02A7 [2005]

Semiconductor device association with PCB
V04Q02A2 and VODO02A3 take precedence.

YR WYSOKFYAOLtQ O2YLRYySyidao

V04Q02A9 [2006]

Other associated electrical components

Includes PCB association with other electrical
components e.g. mountable type antenna.

V04Q02B [1992]

Association with other circuits

V04Q02B1 [1992]
Mother/daughter boards
See also V0402.

V04Q02B1A [1992]

Hierarchical Interconnection Technology
See also V0402.
HIT

V04Q03

Hybrid circuts

(V04Q02, V04Q09)

Includes hybrid circuits per se. Manufacturing is in-V04
RO5G and relevant processes being claimed e.g.
metallisation in VO4RO02. All aspects of hybrid circuits are
not covered here. For example, packaging and terminals
are covered mee fully in section U. Sesso U14H03

and U14H04 codes.

[1992]



V04-Q04 [1992]
Printed resistor, capacitor, or inductor
(V04Q09)

See also VGA02, V01B03, VOZF01 codes.

V04QO04A [200€]
Printed resistor

V04Q04B [2006]

Printed capacitor

V04-Q04C [2006]

Printed inductors; printed coils

Also includes printed coils for transformers (see also-V02
F/V02G codes) and electric motors (see alsoVV06
MO8AL).

V04Q04D [2006]

Composite printed components

Includes printed RC, RL, RLC or LC component
combinations. Pasve frequencyselective networks using
structurally-associated components are also assigned
U25EQ2A.

V04Q05 [1992]

Printed circuits per se
(V04Q09)
Includes track layout, general description of PCB and its

components. VO4O02A takes precedence for spfic
component association with PCB.

VO04QO5A [2005]

Track layout design for EMI/RFI shielding or ESD
protection
See V04J codes for general EMI/RFI shielding.

V04Q06 [2002]

Printed antenna

V04Q08 [2005]

Probe cards

Use this code together with other V@3 and VO4R codes
if appropriate, e.g. VOQO02A for novel structural
association with electronic components, VQ02B for
structural association with other PCBs within probe card
assembly or test fixture, or VER codes for novel
manufacturing aspects. 8also V04Q30Q, SO, SOH
and U11F codes. VO801/MO05 codes may be applied for
highlighting novel features of terminals, pins, blades
mounted on PCB.

V04QO8A [2005]

Horizontal probe card
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V04-Q08B [2005]
Vertical probe card
V04-Q09
Other
V04-Q30 [2005]

Characterised by application to specific industry
or equipment

V04Q30A [2005]
Avionics/military/shipping

V04-Q30B [2005]
Land vehicles

V04Q30C [2005]
Computers
V04Q30D [2005]

Displays; projectors
V04-Q30E [2005]

Data storage

V04Q30F [2005]

Printers; scanners; photocopiers; fax machines

V04Q30G [2005]
Telecommunication and broadcasting

V04Q30H [2005]
Audio/video equipment

V04-Q30J [2005]
Cameras
V04-Q30K [2005]

Toys; games; sports

V04-Q30L [2005]
Power supplies

V04-Q30M [2005]
Medical equipment

V04Q30N [2005]
Domestic appliances

V04Q30P [2005]
Personal articles
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V04-Q30Q [2005]
Instrumentation

V04Q30R [2005]
Machine tools; robotics

V04Q30S [2005]
Industrial machines

V04Q30T [2005]

Alarms; signalling; telecontrol

V04Q30U
Lighting; lamps

Includes printed circuits used in illumination applications
such as street lamps, table lamps and LED lamps.

[2010]

V04Q30X

Other
Includes oil/petroleum application and chemical industry.

[2010]

VO4R

Printed circuit manufacture

V04R01

Removing conductive material; resists

VO4RO1A

Resist

Includes photoresist for use as solder mask. See also V04
RO3, VOR04A2.

[1983]

V04R01A1 [1992]
Material

V04R01A2 [1992]
Stripping

VO04R01A3 [1992]
Protector

V04R01A4 [1992]
Liquid

VO04R01A5 [1992]
Dry

VO04RO1A5A [1992]
Laminating

VO04R01A6 [1992]
Developing

V04R01B [1992]
Phototool

Includes all etching resist exposure methods and
apparatus. For all other types of PCB exposure methods
and apparatus see VER12.

Photomask

VO4RQLC [1992]
Metal removal

V04R01C1 [1992]
Chemical etching

V04R01C5 [1992]

Mechanical removal
Includes metal reraval using e.g. laser.

V04R02

Applying conductive material

Includes wire embedded onto substrate or encapsulated
PCB (see also \\d®1); proceses to improve adhesion
between substrate and metal layer (see also YRDY);
bonding metal foil to substrate is in VARD7P1.
Conductive ink, circuit pattern production, metallising,
masking tape

V04R02A [1987]
Electroless plating
Catalysts, chemical plating
V04R02B [1987]

Electroplating

Includes electrolytic plating methods or baths. See-X25
RO04 also.

V04R02C

Throughhole or via plating
Throughvias, blind vias, buried vias

[1987]

V04R02D [1992]
Sputtering
For general sputtering apparatus, see 5.

V04R02E [1992]
Evaporation

V04R02F [1992]

Screen printing



VO4R02G [2005]

Adhesion aids

Includes arrangements or materials for improving
adhesion between a conductor track and substrate.
Materials relate to additives incorporated within the
conductive material (see also V®D2P) and additives
incorporated within a substrate material (see also V04
RO7L). If the adhesion aid is particularly for either a track
or metal foil/layer use either this code or ¥®R07P5,
respectively. Fogeneral cases, use both codes.

VO4R02P [1992]

Conductive materials

Conductive materials in general are covered by-R02
codes.

V04R02Q [1992]
Baking conductor tracks

VO04RO2R [1992]
Plating resists

V04R02S [2006]
Ink-jet printing

Includes the forming of conductive tracks by using an ink
jet printer (see S0& codes for printer details).

VO04-R03

Secondary treatment
Includes polishing etc.

VO4R03A [1992]
Repairing conductive pattern faults

VO04R03C [1992]

Cleaning
Includes chemical and mechanical cleaning.
Defluxing

VO04R03C1 [1992]

Brush cleaning

VO04R03C2 [1992]

Vapour degreasing

V04R03C3 [1992]
Wave cleaning

V04R03C4 [1992]
Ultrasonic
V04R03C9 [1992]

CFfree cleaner
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VO04RO3E [1992]
Protectivecoatings
Includes also solder mask left on PCB for protection.
Conformal coatings

V04RO0O3E1 [1992]
Applying coatings

VO04R03G [1992]

Drill smear removal

VO4R03J [1992]

Correcting soldering defects

Includes desoldering, resolderingomponents; removing
excess solder. etc.

VO4RO3L [1992]
Drying

V04R04

Assembling with components

Includes mounting of electric, electronic and mechanical
components. Includes also component removal. \RD4
codes are used in conjunction with each atlas
appropriate. For example, surface mounted components
and their soldering is in VOR04B and VORO04A codes.

VO4RO4A [1983]

Soldering

Details of soldering methods and apparatus are also in
X24A. Unsoldering of components is also included here if
precise method is not indicated.

V04R04A1 [1987]
Wave soldering
Soldering baths
V04-R04A2 [1987]
Solder mask and its application
See also VORO03.
Solder resist
V04R04A2A [1992]
Permanent
Screen printing, photoprint, thermalJ\tcuring
V04R0O4A2F [1992]
Temporary
Solvent, peelable, aqueous
V04R04A3 [1992]
Reflow soldering
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VO4R04A3A [1992]
Infrared

V04R04A3C [1992]
Laser

V04R04A3G [1992]
Thermal conduction

V04R04A3J [1992]
Hot cas

Includes vapour phase soldering also.

VO4R04A3L [1992]

Soldering iron

Prior to 1992 soldering irons were coded in \X029. This
is now discontinued.

Desoldering

VO4R04A4 [2010]

Ultrasonic soldering
See also X2A02X for general ultrasongoldering.

V04R04A5 [1992]
Flux/solder material

VO04R0O4A5A [1992]

Flux, solder paste/cream application

screen printer, stencil printer, pressure dispensing
VO04-R04A5C [1992]

W/ tSty TFtdzEQT Tt dzEf Sa&

Includes materials which need no secondary cleaning
step.

VO4R04A7 [1992]

Inspecting solder joint
See also VOR06D3.

VO4R04B [1987]

Surface mounting
Component onserters

VO4R04B1 [1992]

Adhesive application, drying and curing

VO04R04B2 [1997]
Adhesie materials

V04R04C [1987]
Wiring
See also VO¥02 for records prior to 1992. From 1992

onwards, see VO¥02 only for general circuitry
manufacture.

VO04R04D [1992]

Leaded component mounting

V04R04D1 [1992]
Lead clinching, cutting, shaping, etc.
(VO4-R04, VO4/01)

VO4RO4F [1992]

Component placement machine
(VO4R04, VOR04B, V04/01)
Used in conjunction with VOGR04B or VO4R04D.

VO4R04F1 [1992]
Robot

VO4R04F3 [1992]
Pickand-place

V04R04G [1992]

Component feeding, orienting

(VO4R04, VORO01)

See also VO¥01 for records prior to 1992. From 1992
onwards, see VO¥01 only for general circuit
manufacture. For component handling within placement
machine see only VOR0OA4F.

<2t RERRY 3

VO4R04G1 [1992]

Component magazine dvandolier per se and its
handling

(VO4R04, VO4/01A)

See also VO¥01A for records prior to 1992. From 1992

onwards see VO¥01A only for general circuit
manufacture. See also UFLcodes.

V04R04J [1992]
Checking for correct mounting and presence of
component

See also VGR0O6D5.

VO04-R05

Types of PCB

This code is used in conjunction with other codes relating
to PCBs/hybrids and thainanufactureexcept in those
cases where the type of PCB is evident from other
claimed features e.g. multilayer substratetarial is in
V04R07A and VORO7L.



VO4RO5A [1992]
Multilayer

V04R05A1 [1992]
Ceramic

VO04R05B [1992]
Doublesided

(VO4RO05)

VO04R05C [1992]
Rigid

V04R05D [1992]
Flexible

VO4RO5E [1992]
Threedimensional

V04R05G [1992]
Hybrid

(V04Q09)

V04RO0O5H [2005]
Flexrigid

VO4R06 [1983]

Testing
(VO4R09)
See also S6G, S02A, SO2E, T04J, T04D codes. The

V04-R06 codes are used in conjunction with each other as

appropriate e.g. method for conductivity testing of a bare
board by usindped-of-nails contact probe is coded in
V04R06A3 and VBRO6G1A.

Detecting defects, inspecting, shorts, pinholes, open
circuit, specks

V04R0O6A [1992]
Bare board

V04R0O6A1 [1992]
Isolation

Includes testing of spacing between conductor tracks,
shortcircuit between tracks etc.

VO4R06A3 [1992]

Conductivity
Includes testing of open circuit in conductor tracks.

EPI Manual CodeXx)20

Part 2
V04R06D [1992]
Loaded board
(VO4R06, VO4/09)
In-circuit
V04R06D1 [1992]
Functional
V04-R06D3 [1992]
Soldering
V04R06D5 [1992]
Correct component position
V04R06G [1992]
Test fixtures
V04R06G1 [1992]

Contact probes

See SOH and appropriate V04 codes also.

Springloaded probes

V04R06G1A [1992]
Bedof-nails

V04R06G1B [2002]
Flyingprobes

V04R06G1C [2002]

Generic probes

V04R06G2 [2005]
Noncontact probes

VO4R06G3 [1992]

Automatic Test Equipment

VO4R06G4 [2005]

Wireless fixture

Includes fixture having wires replaced by PCB.

V04R06G5 [2005]
MEMSbased probes

V04R06J [1992]
Techniquesl/types
V04R06J1 [1997

Optical
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VO4R06J1A [1992]
Visual inspection

VO4R06J1C [1992]

Image processing

Includes electronic imaging using CCTV, pattern
recognition. Sealso T04J, T04D, WO2F codes.

V04R06J2 [1997]
X-rays
V04-R06J3 [200€]

Mechanical or thermal tests

Includese.qg. vibration, structural, mechanical trermal
testing.

V04-R06J9 [2006]
Other testing techniques

VO4R06M [1992]

Artwork

Includes checking of traces, position of lands,
photomasks/phototool, etc.

VO04R07 [1983]

Substrates
(VO4R09)

Includes measures to improve adhesion of metal to
substrates. See also VARD2.

V04R0O7A [1992]
Multilayer

V04R07A1 [1992]
Ceramic

V04R07B [1992]
Metal-cored

V04R07C [1992]
Flexible

Polyimide film, polyester film

V04R07D [1992]
Hybrid

V04RO7E [2005]
Metal-clad

VO4RO7E1 [2005]

Singlesided

VO4RO7E2 [2005]
Doublesided
VO4RO7F [2005]

Constructional details

VO4RO7L [1992]

Material
Insulating materials per se are covered by JEl@odes.

LC polymer, epoxy glass laminate, thermoplastic resin,
poly/aryl) ether, ceramic, epoxy resin, phenol resin,
alumina, berrylia, glassoated alumina, unsaturated
polyester resin and glass or synthdiixer, steel, steatite,
aluminium nitride sintered

VO4RO7P [1992]
Manufacturing

VO4R07P1 [1992]

Laminating metal foil to substrate

Selective lamination of metal to form tracks is in VR@2.
See VORO07PS5 for adhesion aids such as materials or
arrangements for improving adhesion between a copper
foil/layer and the substrate. See note for V@D2G.

VO4RO7P1A [1992]

Applying protective coatings

Includes for e.g. treatment to prevent oxidation of metal
foils.

VO04R0O7P2 [2005]

Manufacturing metal foil

Includes manufacture of metal foil which will
subsequentlybe laminated on insulating substrate.

VO4R07P3 [1992]

Laminating layers of multilayer PCB

VO4R07P4 [2005]

Depositing (unpatterned) metal layer

Includes depositing (upatterned) metal layer directly
onto substrate.

VO4R07P5 [2005]

Adhesion aids

Includes arrangements or materials for improving
adhesion between a conductor foil or layer and substrate.
Materials related to additives incorporated within the
conductive material (see also V2P) and additives
incorporated within a substrate materiédee also V04
RO7L). If the adhesion aid is particularly for either a track
or metal foil/layer use either this code or V\RD2G,
respectively. For general cases, use both codes.



VO4RO7P6 [2007]

Insulating layers of multilayer PCB

Includes applicationfdnsulating layers in manufacture of
multilayer substrates.

VO4R08 [1987]

Drilling holes or vias
(VO4R09)

Drilling, punching, througholes, throughvias, blind vias,
buried vias

VO04-R09

Other

Includes static electricity neutralising; PCB
holder/support etc.

VO04R10 [1987]
Mask registration
(VO4R09)

VO4R11 [1992]

CAD of wiring layout, component placement, etc.
(VO4R09)

See also TG115A2. Also includes general layout design.

VO4R12 [1992]

PCB exposure
(VO4R09)

Includes all noretching resist exposure methods and
apparatus. See VORO01B for etching resist exposuFer
lamp details see X26 codes.

V04R13 [1992]
Blanking, shearing, and cutting
(VO4R09)

V04R14 [1992]
Multistep processes
(VO4R09)

This code is used when several wagfined steps are
claimed.

VO4R15 [1992]

Materials recovery; recycling

VO04R15A [1992]
Etchant
(VO4R01)

V04R15B [1992]

Conductive material
(VO4R02)
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VO04R16 [1992]
Decontamination of wastes; disposal
(VO4R09)
VO4R17 [1992]

Board conveying and handling between
processing stages
(VO4R09)

VO4R19 [2005]

EMI/RFI shielding tracksanufacture

Covers RFI/EMI shielding trackanufacture See VO4J
for general shielding

VO04R20 [2007]

Overstress indicators

(VO4R09)

Includes arrangements used to highlight areas of PCB
with dangerously high stress levels. See alsefSé@des
for mechanical stress and S83codes for thermal stress
measurements.

V04S

Electronic equipmehcasing/cabinet, and drawers

Includes casings for electronic equipment like computers,
A-V apparatus, etc. Electrical equipment such as
microwave ovens, etc are not included here. For
insulating materials (see X codes, too) designated for
general eletronic equipment or apparatus, see W&
codes for records prior to 1997. From 1997 onwards, see
V04X01B codes.

Housing, cases, covers, bases, panels, castors, handle,
lifting eye, adjustable feet, ventilation slots, louvres

V04S01
Metal and hermeticaly sealed casings

VO4S01A [1987]

Hermetically sealed casings

Encapsulation of PCBs is in \R@3 only and component
encapsulation is coded in relevant code for the
component e.g. resistors in VO1.

Encapsulants, seals, epoxy resin

V04S01C [2005]
Metal casing with insulative coating

V04502 [1987]

Insulating material casing
(V04S09)
Polyphenylene oxide flame retardant, ABS, plastics
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V04S02A [1992]
Sealed or encapsulated

V04S02B [2005]

Insulating casing with conductive coating

V04503 [1992]

Battery holder/compartment associated with
electrical/electronic equipment

(V04S09)

See also X1606.

V04-S04 [2005]
Conductive (normetallic) material casing

V04-S09

Other
Includes casings afideterminate material.
Brackets, clips, vibration dampers, nameplate details

V04S10 [2002]
Manufacture

V04S15 [2002]
Materials

V04S20 [2005]

Transparent casing

V04522 [2005]
Fire-proof casing

V04S23 [2017]

Water-proof casing

Includes casingshich are waterproof.
V04S24 [2020]

Dustproof casing

Includes dust proof casing for all electronic devices.
V04S30 [2007]

Mechanical details
Includes inserts, hinges, handles and locks.

VOo4T

General constructional details of electronic appts.
Thiscode is used only for electronic equipment such as
computers, AV apparatus, etc. Electrical equipment such
as microwave ovens are not included here.

V04T01

Arrangements of components and wiring

See also VO¥02 for wiring harnesses. Termination of
wire harnesses is in VERB11.

Panel mounting, breadboards

VO4TO1A [1992]
Wiring
Grommes, wire harness, ties, cable sleeve/marker, wire

embedding, wire tie tools, cable trough, duct, trunking,
busbar

VO04TO1C [1992]

Components
Component (de)mounting tool

V04TO01C1 [2002]
Modular components

V04102

Mounting supporting structure in casing or on
rack; rack construction

See also VGOO02 for PCB in association with other
components, W0B20 for telephone distribution frame.

Circuitmodules, frames, supports, PCB (de)mounting
tools, PCB or panel spacer elements, back panel
interconnections, mother/daughter board arrangements,
card ejector, divider, guides, chassis runner, locating strip

V04T03

Cooling; heating; aifiltering/cleaning;
dehumidifiers

Includes cooling of electronic apparatus, systems and
devices. Individual component cooling is also coded in
relevant classes, e.g. for ICs, see{DDP codes.

VO4TO3A [1983]

Heat sinks, radiative cooling
Heat conductinglates

V04T03B [1983]
Forced cooling

V04T03B1 [2002]
Using fans
V04T03B2 [2002]

Using pumps/compressors; refrigeration

V04T03B3 [2002]
Cryogenic cooling



VO4T03C [2002]

Thermoelectric cooling

Peltier heat pumps, cooling, electrocalogéfect, thin
film perovskite PZT

V04 TO3F [2005]
MEMSbased cooling

V04T03G [2005]
Hybrid cooling

VO04TO3H [2002]
Heat pipes
V04T03J [2002]

Heating arrangements

V04TO3K [2002]
Air filtering/cleaning

VO4TO3L [2002]
Dehumidifiers

VO4TO3P [2002]
Materials
Includes thermal materials and adhesives.
V04T03Q [2002]

Manufacture; testing; monitoring

VO04T03X [2007]

Other cooling aspects

Includes cooling aspects not covered elsewhere e.g.
involving the use of electroaloric effects, heat sink
mounts, dc.

V04T04 [1992]
Hybrid electrical/optical board arrangements

V04U

Electric and magnetic screening

Normally includes screening arrangements for an
individual equipment and the room containing the
equipment. See SBG08B5 also for screened rooms for
electrical equipment testing. For individual measuring
instrument screening, see SQ02 also. For suppressing
the emission of interference from an equipment by
means of a specific constructional feature of the
equipment, see also WGRO01E.

EM shielding, El, RFI

V04U01 [1992]
Material
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VO4UO1A [1992]

Superconducting materials

See also XtP06B and U1401 for superconducting
materials per se.

V04-U02 [1992]

Faraday cage

Includes arrangements for a room, or whole apparatus.
V04U03 [1992]

EMFproof casings

See also VO& codes.
V04U04 [2007]

EMlIproofing elements

Includes elements such as gaskets, panels (sed 034
too, if the panel is part of a casing), etc.

V04U15 [2002]
Manufacture

V04U20 [2002]
EMC testing

V04U21 [2010]

Electrostatic protection casing

Includes electronic device protection from electrostatic
effect.

Vo4V

General circuit manufacture

(1) Excludes PCB and its manufacturing from 1992
onwards. Please search relevant M®4odes.

(2) Includes generalssemblages of electric components
and their monitoring.

(3) Prior to 1992, please search Wd4odes also for PCB
component mounting, PCB loaded board testing and
(de)soldering irons.

(4) From 1992 onwards, all PCB testing is covered by V04

R06 codes; VO¥O09 is still vadl for general circuit testing.

V04V01

Feeding, orienting, mounting components
Robot assembler, automatic component insertion,

positioning components, pignd-place machine
V04VO01A [1987]

Component magazine or bandolier
For ICs, seest U11F.
Cassettes, carrier tapes
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V04Vv02
Wiring
Includes manual and machine wirinee also VOZ01.

Harness manufacture, automatic wiring, looms, wire tie
tools

VO4V02A [1983]
Shaping component leads, cutting
(V04V09)

Bending, trimming., clinching-, formingleads

V0409
Other

Includes component value changing tool and general
circuit testing.

Testing circuit, monitoring

V04X
Miscellaneous
Component marking
V04-X01 [1997]
General electronic components packaging,
materials, cleaningmanufacture and disposal
VO04X01A [1997]
Containers, packaging
Storage, shipping, transportation
V04-X01B [1997]

Materials

For insulating materials (see also Xa2odes) designated
for general electronic equipment or apparatus, prior to
1997 see VO& odes.

V04X01B1 [2005]

Nanomaterials
Includes nanomaterials or nanoparticles for general

electronic applications.
V04X01C [1997]

Materials recovery and recycling

Includes material recovery and recycling of general
electronic components.

V04X01D [1997]
Cleaning
V04-X01E [2002]

Drying

VO4X01F [2005]

Manufacture and testing
Includes general electronic components manufacture and

testing.
V04-X01G [2005]

Waste decontamination and disposal

Includes decontamination and disposal of general
electronic compoants.



V05: Valves, Discharge Tubes and CRTs

Notes:

(1) All aspects of discharge tubes for lighting (including
manufacture) are covered by X26 and are not included in
VO05.

(2) Manufacturing aspects of devices are normally only
coded in VO&.. However, where important novelty or
increased information can be conveyed by inclusion in
device codes also, this is done.

(3) In sections where separate codes for tube details are
notincluded or are insufficient, codes from the general
section (V08M) should be used in conjunction with a
device code.

(4) From 1992 onwards, new codes were introduced to
represent tube types which can be used whether the
whole tube or just a component pais claimed. These
codes can be applied if the particular tube type is
specified and thus should be regarded as a means of
limiting a search only, since the precise nature of a tube
may be unspecified or unimportant in cases of wider
application.

VO5A

Gasilled tubes

Does not include plasma processing tubsee VOS-05
codes. Prior to 1992, use 04 in conjunction with V05
A codes for full coverage.

VO5A01

Plasma display panels and tubes

VO5AO01A codes are used to describe the display type in
conjurction with codes from VO301B to VO5A01G,
which describe novel features.

Examples:

(1) A novel barrier rib arrangement of a nepecific
plasma display panel type, use VAB1A3 and V05
A01D3 together.

(2) A novel drive circuit for a plasragdressed LCD
would be coded in VGB01A7 and VOA01G, as well as
U14 and relevant T04/WO03 codes.

Flat panel, matrix, sevesegment, plasma, vessel,
housing, electrodes, filling

VO5-A01A [1992]
Characterised by type of display

VO05A01A1 [1992]

Segment type display tué
Prior to 2005, tubes limited to displaying characters only
in matrix form were covered by VO&01A3C.
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VO5A01A3 [1992]

Plasma display panels

Includes display panels that directly emit the colour of
the plasma discharge, as well as panels that use UV
emission in order to excite a phosphor. Also includes
plasma display panels of unspecified driving voltage type.

VO5A01A3A [1992]

DC display
Includes Sel§can® display panel with sequential
discharge transfer.

VO5A01A3B [1992]
AC display
VO5A01A3C* [1992-2004]

For character display only

*This code is now discontinued but covered display
panels for alphanumeric data only, i.e. where not all
points on screen can be addressed. From 2005, this code
is no longer used. See M®1A9 for other plasma

displaytypes.
VO5A01A3D* [1992-2004]

For character and graphics display

*This code is now discontinued. Covers display with all
points addressable. From 2005, this code is no longer
used. See VOBO01A9 for other plasma display types.

VO5A01A5* [1992-2004]

Multicolour display

*This code is now discontinued. From 2005, this code is
no longer used. See V@®1A9 for other plasma display
types.

VO5-A01A5A* [1992-2004]

Full colour display

*This code is now discontinued. Covers display capable of
full colour rangewith primary colours. From 2005, this
code is no longer used. See VAB1A9 for other plasma
display types.

VO5-A01A7 [1992]

Combined technology displays e.g. Plasma
Addressed LCD

Covers displays where gas discharge is not the sole
display mechanism, forxample in combination with
electroluminescent elements, LCD addressing, FED pixels
etc. See also UTK01A2C for plasma addressed LCD.
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VO5A01ATA* [1992-2004]

Using phosphor directly excited by discharge

*This code is now discontinued. It is assumed #iatost

all plasma display panels operate using UV emission from
the gas discharge in order to excite a phosphor, and thus
are just coded in appropriate VO801A3 codes.

VO5A01A7B [1992]

Using plasma as source of electrons

V05-A01A9 [1992]
Other types ofplasma display

VO05A01B [1992]
Light emitting arrangements; phosphors

V05A01B1 [1992]
Gas filling
VO5A01B1A [1992]

Gas filling additives
Includes additives to modify display colour or prolong life.

VO05A01B1C [1992]

With several separate gases

Covers display with gas filling differing between cells, e.g.
to display different colours.

VO05A01B3 [2005]

Phosphor Compositions
(VO5MO1A)

Includes manufacture of phosphor compositions. For
coating of phosphors in plasma displays, see-MlB
codes. Por to 2005, coded in VOBIO1A.

VO5A01B5 [2005]

Phosphor arrangements
(VO5A01B)
Prior to 2005 coded in VOA01B.

VO5A01C [1992]

Electrode assemblies

Covers details of electrode construction including
materials, supports, insulating coatings, and laybetad
in conductors are covered by \\@®1D5.

V05A01C1 [1992]

Anodes

V05A01C2 [1992]

Discharge triggering and maintaining electrodes

From 2002 the scope of this code is expanded to allow
the inclusion of discharge maintaining or holding
electrodes.

Control electrode, bus/address electrodes

VO5A01C2A [2002]

Discharge triggering electrodes

Covers electrodes specifically intended to initiate gas
discharge.

V05A01C2C [2002]

Discharge maintaining electrodes

Covers electrodes specificallyenided to maintain an
existing gas discharge.

Holding electrode

V05A01C3 [1992]
Cathodes

VO5A01C3A [1992]
Heated cathode
Hot cathode

V05A01C4 [1992]

Microfabricated electrodes

Covers electrodes produced by semiconductor device
manufacturingtechniques, (not screen printing).

V05:A01C5 [1992]

Electrode supports

VO05:A01C7 [1992]

Dielectric coatings

Includes protective overcoats for electrode insulating
layers.

VO5-A01D [1992]

Vessels, spacers, cell construction

Includes novel shape or sizeagflls. Screens and filters
not forming part of the vessel are covered by VABLF
codes.

V05A01D1 [1992]

Vessels per se

Covers materials and construction of front and back
panels and sealing arrangements.

Casing, housing, front plate, back plate, glass



VO5-A01D1A

Seals

Covers seals for main body of vessel and for-iead
Internal seals are covered by VAB1D3A.

Frit

[1992]

VO5A01D1C

Conductive coating

Covers coating e.g. for screening purposes. Electrodes are
covered by VOR01C codes.

[1992]

VO5A01DLE

Optical coatings

Includes antglare coating. External filters (i.e. as part of
a display module) are covered by VAB1F1.

[1992]

VO5A01D3 [1992]

Internal spacing elements and seals
Includes rib structures.
Cell spacers

VO5A01D3A

Internal seaé

Covers seals between separate parts of vessel. Main
vessel seals are covered by VAB1D1A.

[1992]

V05A01D5 [1992]
Leadin conductors
V05A01D7 [1992]

Mounting of integral drive circuitry

Covers circuitry structurally associated with display.
Actualcircuit details are covered by V@®1G and, in
general, WO3A08D.

VO5AO1E [1992]

Complete novel display device

This code is used when a complete novel display device is
claimed without specific reference to a particular feature.

VO5AO01F

Module agects

Includes display device per se (not necessarily novel),
with e.g. external filters, housing, and drive electronics.
(Circuitry per se is covered by VBB1G codes). Filters
formed as coatings on the discharge vessel are covered
by VO5A01D1 codes.

[1992]

V05-A01F1
Optical filter

[1992]
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VO5A01F3 [1992]
Housing, screening
Includes shielding.
VO05-A01F5 [1992]

Drive circuitry PCB mounting; connectors

Mounting of circuitry integral with display itself is
covered by VOR01D7.

VO5A01G [1992]

Drive circuitry (cicuit details)

Includes circuitry which may be either integral with the
display or external to it. Also includes driving methods.
See also TGHO03 codes.

V05A01G1 [1992]
Integral with display

VO5-A01H [2006]
Tube cooling

Note that this only applies to cting systems used to
remove heat from the tube envelope. Drive circuitry
cooling is not included per se, but may be included in
VO5A01F3 or VOR\01F5 codes where relevant housing
or PCB mounting details are required. Prior to 2006,
coded in VOBMO7 codes.

VO5A03

Gas filled switching tubes
(VO5A09)

Details of switching tubes are covered by VA& codes.
See X13A\04H also for power switching tubes. Electronic
switching in general is covered by UBXodes.

Thyratron, cold cathode tube, TR tube

[1992]

V05A05 [1992]
Gas filled circuit protection devices
(VO5A09)

For device details see V@7 codes. Covers devices
designed to limit excess voltage. See also-B22 and
X13CO03 for low and high power ovepltage limiting in
general, and also under apgdition e.g. WOAC08A for
telephone systems protection.

VO5A07

Details of gadilled tubes
(VO5M)

Codes in this section relate to devices in Vi, V05
A05, and VO\09 codes.

[1992]



630 V: Electronic components

VO5A07A [1992]
Electrodes
(VO5MO03)

VO5A07AL [1992]
Anodes

VO5A07A3 [1992]
Cathodes

VO5A07A3A [1992]

Heated cathodes
Hot, thermionic

VO5-A07A5 [1992]
Grids, control electrodes
Trigger

VO5A07B [1992]
Vessels, seals, leaids
(VO5MO05)

VO05A07C [1992]
Gas filling
(VO5M09)

VO5A07G [1992]

Complete novel device

Thiscode is used when the complete device as a whole is
claimed, without specific reference to a particular
feature.

V05A09
Other gas discharge tubes

V05B
Classical and cold cathode vacuum tubes

V05B01 [1992]

Classical thermionic vacuum tubes

Gasfilled tubes are covered by V&5 codes, transit time
tubes by VOBC codes. See X¥34H also for power
types. VOEBO1A codes are used to indicate the type of
device without regard to novelty, which is indicated by
V05BO01B codes.

VO5BO1A [1992]
Tubetype

VO5BO0O1A1
Diode

VO05B01A3

Triode

V05B01A5
Tetrode

VO5BO0O1A7
Pentode

VO5BO01A9
Other thermionic tube

V05B01B
Tube details (novel)
(VO5M)

V05B01B1
Cathodes
(VO5MO02)

VO5B01B1A
Heaterelements
(VO5MO02)

V05B01B3
Grids
(VO5MO03)

V05B01B3A
Control grid
(VO5MO3)

V05-B01B5
Anodes
(VO5MO03)

V05B01B6
Cooling
(VO5MO09)

V05-B01B6A
Forced air
(VO5MO9)

V05-B01B6B
Liquid
(VO5MO09)

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]

[1992]



V05B01B6C [1992]
Vapour
(VO5MO09)

VO5B01B7 [1992]
Vessels, lead in conductors
(VO5MO05)

V05B01B8 [1992]

Complete novel tube

V05B01B9 [1992]
Other thermionic tube details

V05B03 [1992]

Cold cathode tubes

Covers tubes of similar constructionttwose of VO5BO1.
Microminiature cold cathode devices are covered byV05
BO5 codes.

V05B03B [1992]
Tube details (novel)
(VO5M)

V05B03B1 [1992]
Cathodes

VO05B03B1A [1997]
Current limiting arrangements
(VO5B03B1)

V05B03B3 [1992]
Grids

V05B03B5 [1992]
Anodes

V05-B03B7 [1992]

Vessels, lead in conductors

V05B03B8 [1992]

Complete novel tube

V05B03B9 [1992]
Other cold cathode tube details
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V05B05 [1992]

Microminiature cold cathode devices

Codes in this section cover devices with analogous
operation to those in VOB03 but formed using
semiconductor device fabrication techniques. See U11
codes formanufactureaspects (in addition to VOB
codes) and U1-B03D also for devices per se. Field
emission electrodes using semiconductor fabrication
techniques of general application and not forming part of
a complete microfabricated device are coded in V05
MO3AL. Microfabricated field emitters for cathode ray
tubes are coded in VBB0O5C5 codes, and fptasma
display panels, in VGB01C4.

VO05-BO5A [1992]

Characterised by nature of device

Codes in this section describe the nature of the device
and do not necessarily indicate novel features, which are
represented by the additional use of \U@B5B codes é&
note in VO5 class notes).

V05B05A1 [1992]
Characterised by number of electrodes

VO5-BO5A1A [1992]
Diode

V05B05A1B [1992]
Triode

Threeelectrode, three terminal, controlled device

VO05-B0O5A1X [1992]

Other number of electrodes

VO5B05A3 [1992]

Characterised by configuration

Codes in this section are used alone or in combination as
appropriate.

VO5BO5A3A [1992]

Single device

V05B05A3B [1992]
Array of devices

V05B05A3C [1992]
For integration with solid state semiconductor
device

Coverdncorporation with e.g. monolithic or filrtype
integrated circuit.
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VO5B0O5A3E [1992]

For combination with other vacuum conduction
devices

VO5B0O5A3X

Other configurations
Includes cold cathode heat pumps and analogous devices.

[1992]

VO5B05A5 [1992]

Chaacterised by emitting element

Also coded in VGBO5B3 when emitting element per se is
novel.

Field emission

VO5-BO5A5A

pn junction

LyOf dzRSa wk2{d St SOiGNRyQ SY
imparting acceleration to electrons before field emission
proces.

[1992]

V05-BO5A5B [1992]
Film electrode

V05-BO5A5C [2006]
Carbon nanotube
CNT, nanohorn

V05-BO5A5X [1992]
Other emitting elements

V05-B05A8 [1992]

Characterised by semiconductor or other
substrate

Codes in this section are applied to describe the type of
substrate only. When the substrate is the novel aspect
VO05B05B1 is also assigned. For inventions with
unspecified semiconductor substrate VBB5A8 is
assigned. If the substrate is stated to be of dielectric
material VO5B0O5A8X is assigneor cases wherno
details of the substrate are disclosed, VB85A8 codes
are not assigned.

VO5BO0O5A8A [1992]
Il -V compounds
Gallium arsenide

VO5BO05A8C [1992]
Il - VI compounds

VO5-BO5A8E [1992]

Characterised by silicon substrate

VO05-BO5A8X

Other substrate
Includes dielectric material substrates.

[1992]

V05B05B

Device details (novel)

Codes in this section are only applied to indicate novel
features.

[1992]

V05B05B1

Substrate

Use with VOEBO5A8 codes to discriminate type of
substrate.

[1992]

V05-BO5B3 [1992]
Emitting element i.e. cold cathode

A G O AUsewit ROBOSAEgdesitardBapmiate §pe Sy

emitter.

V05-B0O5B5 [1992]

Other electrodes (noremitting electrodes)
Emitting electrodes are covered by VBB5B3.

VO5-BO5B5A
Control electrodes

[1992]

CoversPANARQ O2yiaNRf St SOGNBRSa®

V05B05B5B

Collector electrode
| 208SNE WIy2RSQ St SOGNRBRRS&a®

[1992]

V05-B05B5X [1992]

Other nonemitting electrodes

VO05B05B7 [1992]

Housing, interconnections, integral circuitry

V05B05B7A [1992]
Housing, encapsulation

VO05B0O5B7B [1992]
Interconnections

V05B05B7C [1992]

Connections to external circuitry

VO05B05B7D

Integral circuitry
Covers circuitry for driving, interfacing etc.

[1992]



V05B05B8 [1992]

Complete novel device

This code takes precedence over other \BIEB (i.e.

novel feature) codes and is used in conjunction with-V05
BO5A codes to describe device type when the complete
device is claimed as novel.

VO5B0O5B9 [1992]
Other novel details

V05C
Transittime tubes

V05CO01

Tube types

Codes in this section e.g. ¥C01A are used when the
tube as a complete device is claimed, otherwise the

4dz0 RAQGAAAZ2ZY WRSOIAR (ntio@uced2 RS

from 1992) are assigned together with appropriate codes
FTNRY (KS WRXS settidnf Piidto 69927 W05
CO02 codes @re used alone if only details of a tube were
claimed.

Examples:
(1) Novel magnetron: VGE01A

(2) Novel anode for magnetron: VAED1A1 and VG5
C02A1

(3) Novel anode for any type of transit time tube: Y05
CO2A1.
VO5CO1A [1983]

Magnetrons

Does notcover appts. for magnetron sputtering or other
workpiece processing, which is covered by V05
codes, especially VEBO5C3A.

Multi-cavity
V05 C01A1 [1992]

Tube details

Search with VO&02 codes for novel details of tube.
V05C01B [1983]

Travellingwave tubes

TWT, crossefield tube, forward wave, backward wave,
parametric, BWO

V05C01B1 [1992]

Tube details

Search with VO&02 codes for novel details of tube.
V05 C01C [1987]

Klystrons
(VO5CO1X)
Reflex, interaction, beam, stream
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[1992]
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Search with VO%02 codes for novel details of tube.

V05CO01D

Gyrotron
(V05C01X)

[1992]

For quasi optical types see \\B8also. Includes gyro

klystron devices.

V05C01D1
Tube details

[1992]

Search with VO%02 codes for novel details of tube.

VO5-CO1E
Inductive output tubes

[2006]

Prior to 2006, coded in VB501X

Sqg® =np

VO05CO01E1l
Tube details

[2006]

Search with VO%02 codes for novel details of tube.

V05C01X

Other tube types
Multipactor

V05C02

[1983]

General constructional details

Tolinktoadr NI A Odzf | NJ eLIS 2F
RSGIFAf AQ GCORSBCoR.NR Y

VO5CO02A

Electrodes, screens, magnetic control

V05 CO02A1
Anodes

[1983]

[1992]

tnp

idzo S dza §

See VOBC02C1 codes also when combined function as
anode and resonator is significant. Note tistow-wave
structures per se are treated as a distributed element,
but for manufacture, as an electrode. (See note for/05

CO02C3A).
Collector
V05C02A3
Cathodes
Thermionic, dispenser
VO5C02A3A
Heaters

[1992]

[1992]
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V05C02A5 [1992]

Electron guns

Includes grid electrodes, and electrostatic focusing and
beam path control. (Use VB502A7 codes for magnetic
control of these functions).

VO05-C02A7 [1992]
Magnetic control
Magnet, electromagnet, coil, winding, solenoid
VO5C02A7A [1992]

Focusing
Focusindy electrodes is covered by \VMTD2A5.

V05C02A7C [1992]
Influencing beam path
Magnetron

VO05CO02A9 [1992]

Other electrodes, screens
Includes screens.

V05C02B [1983]

Vessels, leadns, seals, RFI suppression

Suppressionf RFI other than by lead filtering is covered
by VO5C02C codes. V8502B codes include cooling and
coupling arrangements.

Housing, heat sink, window, filter, RFI suppressor

V05C02B1 [1992]
Vessels

V05-C02B1A [1992]
Seals

V05-C02B1C [1992]

Coupling windows

Covers part of vessel enabling transfer of RF energy. See
V05C02C5 for waveguide coupling arrangement.

V05C02B3 [1992]
Leadins
VO05-C02B3A [1992]

Leadin filters

Includes filter devices preventing radiation of RF energy
from e.g. heatepower supply terminals, also assigned
WO02-HO1 (RFI suppression at source in general). See U25
EO2 codes also for details of filters per se. RF| suppression
by internal means is covered by V@B2C7.

Radio frequency interference, choke, feedthrough,
capacibr, condenser

V05C02B5 [1992]

Cooling
See V058VI07 codes for cooling of tubes in general.

Heatsink, radiate, air, fan, blower, pump, fluid, liquid,
vapour

V05C02C [1983]

Distributed elements

Includes resonators, delays, etc. See W0@des for
distributed-constant elements not forming part of tube.
(These elements are not assigned \W®2odes when
part of a tube, unless wider application is suggested).

V05C02C1 [1992]
Resonator structures
Cavity

V05 C02C1A [1992]

Single resonator

V05C02C1B [1992]

Multi ple resonator
Interconnection, multicavity

V05C02C1C [1992]

Tunable resonator

Includes mechanicalyand electricallytuneable
structures.

V05C02C3 [1992]

Delay elements

VO05C02C3A [1992]

Slow wave structures

Manufacture of slow wave structure ¢evered by V05
LO1B?7, i.e. for manufacturing purposes only, it is regarded
as an electrode.

Helix

V05C02C5 [1992]

Distributed coupling

Includes e.g. waveguide structure for coupling to tube.
Window structures forming part of vessel are covered by
V05CO02RC.

V05-C02C7 [1992]

RFI and harmonic suppression

WO02-HO1, general code for RFI suppression at source, is
not applied for arrangements internal to the tube per se.
External filtering of leadhs is covered by VOG02B3A.

Damping



V05C03 [1992]

Circuitry pecific to transit time tubes

Codes in this section are only used for specific circuitry
taking into account device characteristics, and where
provision does not exist elsewhere. In general, see under
application, e.g. WO&01 codes for transmitters, U23

AO02 for oscillators, U2604D for amplifiers, etc.

VO5CO03A [1992]
Power supplies
HT, LT, anode supply, heater supply
V05CO03C [1992]

Control of tube operation
Output control, oscillation, pulse, magnet current

V05D

Cathoderay tubes; electron beam tubes

This section relates to CRTs and similar tubes, chiefly for
displays or for imaging purposesideo cameras for
example. Tubes for beam processing of workpieces,
electron microscopes etc. are not included and are
covered by VO3~ codes.

V05D codes are ditled into those relating to particular
tube types (VOSDO01 to VOED04) and those for details of
tubes and associated devices (MDB5 to VO5D10).

Within V05D, manufacture of all tube and device types is
covered by VO& codes only. Codes for thevice per se
are not used unless that aspect is also claimed. Prior to
1992 tube type codes were only assigned when the tube
was presented as a complete novel device. From 1992
onwards, distinction is made between complete novel
tubes and codes describitigbe type and/or indicating
novel details of the tube.

Note that novel display drive circuitry for CRTs is not
included in VO5 at all, as generally this is not part of the
vacuum tube assembly itself and is instead covered by
relevant W03 and T04 codesowever, Field Emission
Display drive circuitry (V6B10) is included as often it is
integral to the display substrate, as well as being covered
by relevant W03 and T04 codes. Operating circuitry for
image converters and intensifiers is also included in-V05
DO3H.

Examples

(1) Completely novel beam penetration CRT:-03A
and VO5D01B1C.

(2) Novel cold cathode for field emission display: V05
D01C3 and VOBO5C5.

V05DO01

Image display tubes
TV, VDU, VDT, video terminal, projection
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VO5DO1A [1992]

Complete rovel tube
This code is used with other V@®1 codes indicating

type.

V05D01B [1992]
Cathode ray tubes
Includes unspecified CRT display types.
Braun tube

V05D01B1 [1992]
Single electron gun tubes

VO5DO1B1A [1992]
Monochrome tube

V05D01B1C [1992]
Beam penetration tube

V05D01B1D [1992]

Single gun multibeam tube
Includes tubes analogous to Trinitron® capable of colour

display.
Aperture grill
VO5DO1B1E [1992]

Flood gun tube

Includes tube with e.g. three primary colour areas on
screen usable amulticolour pixel in large display.

V05D01B3 [1992]

Multiple electron gun tubes
¢tKAd O2RS A& dz&ASR AT WaKkl
indication of gun type.

V05-D01B3A [1992]

In-line gun tube

V05D01B3B [1992]
Delta gun tube
Triad

V05D01B3C [1992]

Matrix configuration multiple gun tube
Covers tube with large number of electron beams, e.g.

WYl GNRE RNAGS gAGK RSTESOGAzZzYyQ

field emission display matrices, now coded in \OIEBA
codes.
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VO05D01B3D [1992]

W/ 2YLR &aAi G Separatelndb neékd G K
Covers tube with e.g. three separate neck sections each
with gun system, e.qg. for large display area.

V05D01B5

Flat CRT

Includes tubes with electron gun not perpendicular to
screen surface. Does not cover flat panel maduix
tubes, which are covered by VI®1B3C.

[1992]

V05D01B6 [1992]
Beam index colour CRT

V05-D01B9 [1992]
Other CRT type

V05D01C [1992]

Vacuum fluorescent display tubes

V05D01C1 [1992]

For displaying character only
Includes seven segment type display.

V05DO01C3

Field Emission Displays

Includes displays with field emission cathodes. For novel
details of cold cathodes per se, see also-05C5

codes. For novel emitter arrangements, see also-V05
DO6A codes.

Prior to 2002 field emission displays danfound in V05
DO01C5 with VOBM03A to signify cathode type (if cathode

is not novel) or in VO®O5CS5 is cathode is novel.

Cold cathode, surface emission, surface emission electron
conduction display, SED, FED

[2002]

VO5D01C5
Dot matrix display

[1992]

V05-D02

Image pickup tubes
TV camera tube, vidicon, plumbicon

VO05-D02A [1992]
Complete novel tube

V05D02B [1992]
Tube details

Use with VOEDO5 to VOED09 codes as appropriate.

V05D03

Image converters and intensifiers

Tubes for night vision equipment aassigned WOG
codes also.

Streak tube, xxay imaging tube, infrared imaging tube

VO5DO03A

Complete novel tube

For cases where particular detail of tube is the novel
aspect, this code is not used. Search XJ@BB to V05
DO3E with VOBO05 to VOED09codes as appropriate.

[1992]

V05-D03B

Tubes with optical output

Covers tubes acting as both converters and intensifiers,
which may be viewed directly, photographed, or used to
generate visible image for another image pigkdevice.

[1992]

V05-D03B1

Tube with nonlight input
Includes image converters.

[1992]

VO05-D03B1A

For xrays
Radiography

[1992]

V05D03B3 [1992]

Tubes with nonvisible light input

Includes tube converting IR image to visible light output.
Video cameras sensitive to IR are coded in WIDAEL
codes.

Thermal imaging camera

V05D03B5 [1992]

Tube with low level visible light input
Includes image intensifier.

V05D03C [1992]

Tubes with electrical output

Covers camera tubes sensitive to radiation other than
visible light. (Electricalutput/visible light input tubes are
covered by V002 codes).

Note: does not include photomultiplier tubes, see M85
and K codes as appropriate.
V0O5-DO3E [1992]

Tubes for scientific analysis

Includes streak tube. See also appropriate codes in S02 or
S03 e.g. SOH, S03A codes etc.



VO05DO3H [1992]

Operating circuitry
Includes e.g. power supplies for scanning and-video

arrangements. See WE&MO01 codes for video camera
circuitry and WO7G codes for night vision equipment.

V05-D04

Other tubes (Includig tubes for data storage,
phase shifting)

VO05DO04A [1992]
Complete novel tube

VO05D04B [1992]

Tube details
Use with VOSDO05 to VOED09 codes as appropriate.

V05-D05
Electrodes, screens

VO05-DO5A

Photoelectric and chargstorage screens
Target,photoconductive screen, photovoltaic screen

V05-D05A1 [1992]
Photoelectric screen
Photocathode

V05-D05A3 [2005]
Semiconductor diode arrays
(VO5DO5A5A)

Includes e.g. Laser diode CRT screens. Prior to 2005,
coded in VOEDO5A5A.

Laser CRT
VO05D05A5 [1992]
Charge storage screen

VO5-DO5A5A* [1992-2004]

Screen with array of semiconductor diodes
*This code is now discontinued. See MDB5A3.

V05D05B

Luminescent screens
See V08VI01 also for compositions.

Phosphor screen, fluorescent material, aluminium
coating, black matrix, dot, triad, stripe
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VO05D05B1 [1992]

Phosphor compositions

Includes manufacture of phosphor materials per se. Also
coded in VOEMO1A if suitable for screens in general.
(Prior to 1992, search VaB05B and V05101).

Activator, host, kler, phosphorous, oxide, persistence

V05-D05B3 [1992]
Single phosphor screen
Monochrome

V05-D05B5 [1992]

Multiple phosphor screen
Covers screens for display of more than one colour.
RGB, red, green, blue

VO05-D05B5A [1992]
With phosphor arranged in dots fadifferent
colours

V05-D05B5B [1992]
With phosphors arranged in stripes of different
colour

V05-D05B5C [1992]

With overlaid different colour phosphors

Includes screen for beam penetration type CRT. Also
coded in VOED01B1C.

V05-D05B7 [1992]

Non-phosphor apects of screen
Covers noAduminous components of screen.
Binder, vehicle, black matrix

VO5-DO5B7A [1992]

Protective metallic coatings

Covers metallic coatings applied over screen phosphors
for protection.

Aluminum
V05D05C [1987]

Cathodes

Coating, emission
V05D05C1 [1992]

Thermionic cathode

See V08VI02 codes for thermionic cathodes in general.
VO5DO0O5C1A [1992]

Thermionic cathode composition
Includes composition of coatings.
Barium, scandium, strontium, thorium
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V05D05C1C [1992]
Heater element
Tungsten

V05D05C5 [1992]

Cold cathode

For field emission cathode arrays search with\/05
D01B3C.

Field emission, FED, SED

VO5DO5C5A [1992]

Microminiature cold cathodes

Covers e.g. carbon nanotube emitters. Also covers cold
cathodes formed p semiconductor substrate. See V05
MO3A1 and U1:B03D for such structures in general, and
V05-BO05 codes for complete microminiature devices.

V05-D05C5C [1997]
Current limiting arrangements
(VO5DO05C5)

Includes ballast resistors.

V05DO5D [1987]

Shadow masks

Colour selection electrode, aperture mask, slot mask, foil
mask, tenseéteel mask

V05D05D1 [1992]

Mask construction

VO5DO05D1A [1992]

Details of apertures

V05D05D1C [1992]

Shape of mask

This code is used to describe novel shape of the raask
whole and not apertures, which are covered by V05
DO5D1A.

V05D05D3 [1992]

Mask material

Covers material compositions of mask per se and also
coatings.

Nickel, steel

VO05D05D5 [1992]

Mask mounting details
Also coded in VO®07A3 if vesselspects involved.
Frame

VO5DO5D5A [1992]

For removal and alignment during exposure

Actual exposure process using colour selection electrode
as a lithographic mask is covered by VORE3.

VO05DO5E [1992]
Internal shield

VO5DO5E1 [1992]
Magnetic shield

\V05-DO5F [1992]

Fluorescent or field emission display screen
electrodes

Includes field emission display screen anodes. Also
includes beam index electrodes (search with \DIBLB6)
and fluorescent screen tube anodes.

V05-D05X
Other electrode or screendetails

V05D06

Beam generating and controlling arrangements

Electroroptical arrangements in general are covered by
V05MO04 codes.

VO05-DO6A

Electron guns, controlling beam crosection or
aberration, focusing arrangements

Grid, anode, electrode assembdjectrode supports,
colour purity, convergence adjustment, electron lens,
apertured disc

V05DO06A1 [1992]
Electron gun type

VO5DO6A1A [1992]
Single gun
Also coded in appropriate V&301B1 code.
V05-D0O6A1B [1992]
In-line multiple gun
Also coded in VOB01B3A.
VO5DO06A1C [1992]
Delta multiple gun
Also coded in VO®01B3B.
VO5DO6A1E [1992]

Matrix of electron guns or field emission devices

See also VOD01B3C for CRT matrices. See-W0%2C3
for FEDmatrices. Prior to 2005, coded in V\O®1B3C.

Matrix drive with deflection



VO5DO6ALF [2005]

Field emission device

Includes novel complete emitter, gate and anode
structure.

V05D06A2 [1992]

Beam intensity control
Includes grid/gate electrodegtimulating field emission.
Acceleration electrode

V05D06A3 [1992]

Focusing
Lens electrodes, quadrupole

VO05-DO6A5 [1992]

Beam crosssection and aberration correction
Halo correction

VO05-DO6A7 [1992]

Components associated with electron gun

Includes resistie potential divider structurally associated
with gun. Current limiting arrangements associated with
field emission cathodes are coded in MDB5C5C only.

V05-D06B

Beam deflection arrangements

See also VGEO1A for inductive deflection components,
and TO4HO1 or WO2A08A1 codes as appropriate.

Horizontal, vertical, coil assembly

V05D06B1 [1992]

Electromagnetic deflection
Includes convergence coils, also coded in YX08A5A.

VO05-DO6B1A [1992]

Deflection yoke assembly

Includes manufacture of deflection yokesliso coded in
VO2FO01A and WO2\08A1B unless TV receiver displays
are specifically excluded. Note, convergence coils are
covered by VOB 06B1.

V05D06B5 [1992]

Electrostatic deflection
X-plates, Yplates

VO5DO06B5A [1992]

With electrodes on tubesurface

Also coded in VGB07B3A. Includes e.g. deflection
electrodes for image pielp tube (also coded in VO5
DO02B).
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V05D06C [1992]
Postdeflection arrangements
Post deflection anode, PDA, pestceleration
VO5-DO6E [1992]

Electronrmultiplier arrangements

For electron multipliers in general, see VKB1 codes.
See V0O8.01A5A for manufacture. (Prior to 1992 search
V05D06X and VOK).

MCP, rnitrochannel plate
V05-D06X

Other beam generating and controlling
arrangements

Afterglow-preventing electron gun bbier, Internal beam
reflecting surface

V05D07 [1987]

Vessels, seals, cooling, combined optical
arrangements etc.

VO5DO7A [1987]
Vessels, seals, tension band

V05D07A1 [1992]
Tension band
Includes e.g. attaching mechanism dfand to envelope.
Anti-implosion band, $band, reinforcing, adhesive tape
V05-DO07A3 [1992]
Internal electrode supports

VO05DO07A5 [1992]
Vessel per se
Glass panel, funnel, neck
VO5DO7A5A [1992]

Shape

Covers novel shape or contour e.qg. for particular aspect
ratio display.

VO05-D07A5C [1992]
Composition

V05-DO7A5E [1997]
Spacers
(VO5D07A5)

Covers internal spacers used to support vessel against
atmospheric pressure. See \VDB3A1 for spacer
manufacture

VO05DO7A7 [1992
Seals for vessel
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VO5DO7A7A [1992]
Vessel seal compositions
V05DO07B [1987]

Leadins, screening and antistatic coatings

V05D07B1 [1992]
Leadin conductors
Connecting pins

V05D07B3 [1992]

Antistatic, magnetic and EM shielding coatings

Includes conductive coatings in general, where coating
function or location (internal/external) is not disclosed or
is irrelevant.

Discharge prventirg coating, conductive coating,
touchscreen, front panel RFI filter

VO05-DO7B3A

Internal coating

[1992]

V05-D07B3C
External coating

[1992]

VO05D07B3E

EM shielding coatings
(VO5D07B3)
Xray, EMI

[2005]

V05D07B3M

Magnetic coatings
(VO5D07B3)

[2005]

VO05D07B3S

Antistatic coatings
(V05D07B3)

[2005]

VO05D07B5 [1992]

Separate screening device

Includes detachable radiation screen placed over tube
faceplate, for e.g. EM radiation prevention. For
detachable optical filters see V@EO?CSE. VOeB07B3
G184 LINBOSRS
mentioned without further detail.

VO5D0O7C
Cooling, optical arrangements structurally
combined with vessel

V05D07C1

Tube cooling
For projection TV tube use W@2301A also.
Liquid, fluidfaceplate, conduct

[1992]

V05D07C3

20SN) GKAa

VO5DO0O8A

[1992]

Optical layer on tube surface

Includes filters for e.g. antireflective purposes. For
detachable types see VA@B07C5E which takes

Associated devices and circuitry

Codes in this section deal with ancillary apparatus but not
detachable conductive and opétfilters which are coded

02 REVODP7BRANGYRE GOk W%’ecﬁ@y@%eb%‘;sﬁ Aa

relevant equipment codes’in e.g. T04 or Wi

[1992]

Degaussing system

Degaussing/demagnetising in general is covered by V02
D, which is also assigned here. Covers ctingel
arrangements for terrestrial magnetism.

LINEOSRSYOS AT WTAfGSND 2yftée A& YSyi
Antiglare, faceplate
V05-D07C3A [1997]
Internal optical layer
(VO5DO7C3)
V05D07C3C [1997]
External optical layer
(VO5DO07C3)
V05-D07C5 [1992]
Associated optics
Codes in this section cover optical arrangements which
are not part of the tube per se.
V05D07C5A [1992]
Lens
Includes lens assembigr e.g. projection TV (also coded
in W04QO01A and WOQO1E).
V05D07C5C [1992]
Fiberoptics
OFT, FOT, opticfitber tube
V05-D07C5E [1992]
Detachable optical filter
Includes antreflective filters. This code takes precedence
over VOBDO7CH FAE GSNI £ F @8SNJ 2y (1dzoS &daNFI O
FAEGSND 2yte Aad YSyiGAazySR gAlGK2dzi 7T
VO5-DO7E [1992]
Getters
V05-D08 [1992]



VO05DO08AL [1992]

Circuitry
Includes power supply, current control, etc. For use of

thermistors to cause current decay search with V01
AO02AT7C.

VO05DO08A5 [1992]
Caoll
V05D08B [1992]

Radiation preventing coil

Covers arrangements to cancel radiated fields from e.g.
deflection system.

V05-D08C [1992]

Connectors
See also appropriate code in V04.

V05D08C1 [1992]

For final anode
EHT connection, anode cap, HV, anode button

V05D08C5 [1992]

For tube base
Alsocoded in VOK.
CRT Rose

VO5DO8E [1992]

External shield enclosure for CRT

Includes external shields which can protect against
effects either leaving or entering the body of the CRT
other than through the faceplate. Shielding for electrical
equipment in geeral is covered by Ved codes.

V05-D09

Other details of cathoderay tube; electron beam
tube
Includes ion traps.

V05D10 [2005]

Field Emission and Fluorescent Display Drive
Circuitry

Includes drive circuitry integral with vacuum tube. Note
that drive circuitry for Cathode Ray Tubes is not included
in V05, and should be searched in appropriate T04/W03
classes.

VO5E
X-ray/Extreme UV tubes and techniques (general);
ion beam tubes

lon beam tubes for processing workpieces are not
included-see VOS5 codes, e.g. VOB05A7C.
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VO5EO1

Electron beam targetmpact Xray tubes and
generators

Covers Xay generators where operation is by
impingemnent of electron beam on targeSee VO4.05E
for Xray tubemanufacture

Medical therapy/diagnostic source, ldgraphy/materials
processing source

VO5E01A [1992]

Anode electrode per se
See V08.01B3 for manufacture.

VO5E01A1 [1992]
Material composition

VO5EO01A1A [1992]
Of separate active target part

VO5EO01A3 [1992]
Shape and construction

VO5EO01A3A [1992]

Of separate target section

VO5E01B [1992]

Rotary anode system

Does not include details of anode electrode per se, which
are covered by VGEO1A codes.

VO5E01B1 [1992]
Bearings, support shaft

VO5EO1B1A [1992]
Bearings
VO5EO01B3 [1992]

Rotary drivesystem

VO5EO01B3A [1992]
With separate motor drive

VO5E01B3C [1992]
With anode assembly forming part of motor

VO5E01B5 [1992]
Anode cooling system
For nonrotary anode cooling see VES01F.
VO5EO01C [1992]

Cathodes
Includes cathode supports.
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VO5EO01C1 [1992] VO5EO1H1 [1992]
Heater Rotary anode tube

VO5E01C5 [1992] VO5EO1H1A [2006]
Separate heating arrangement Multiple rotary anode tube
Includes use of e.g. laser beam to heat thermionic
cathode. VO5EO01H3 [1992]

Fixed anode tube

VO5E01C7 [2006]
Cold cathode VOSEO1HS [1992]
Note that prior to 2006, cold cathode electron emitters Tube employing electron gun
for Xray generators were coded in VAED1C combire
with VO5MO3A codes. VO5EO01H5A [1992]

Field emission, FE With circular electron beanpath

VO5EOLCTA [2006] Synchrotron Xay generators are not includedsee V05
EO3A.
Carbon nanotube based
Includes all microminiature semiconductor or VOSEO1H7 [1992]
nanotechnologybased field emitters. Prior to 2006, Cdz6 S F2NJ WFE Il aKQ 2LIENI Gaz2 y

coded in VOEEO01C and VOBIO3A1.

. Pulse operation
CNT, nanotube, carbon nditmer P

VOSEO01H9 [1992]

Other targetimpact type tube
Includes liquid metal targeémpact tubes. For non

VO5E01D [1992]

Electron guns and other electrodes

VO5E01D1 [1992] electron beantargetimpact tubes (e.g. laserl], see
VO5E03.
Electron gun Gallium
Includes all Xay tube electroroptical systems.
VO5EO01X [1992]

VO5EO1E [1992]

Vessels, leadins, seals

Other Xray tube details

VO5EO02
VO5EO1E1 [1992] . )
_ Controlling or protecting Xay appts.
Vessel construction See also SGB03 and SOB®02A for medical therapy and
VOSEOLELA [1992] diagnostic appts. respectively.
X-ray windows VOSEO02A [1992]
Power sipply for Xray equipment
VOSEOLE3 [1992 See U24D and X12 codes for power supplies in general.
Seals
VO5E02C [1992]
VOSEOLES [1992] Output control; tube protection
Leadin conductors Includes setting desired current/time exposure.
Exposure time control, dose control, measurement,
VOSEO1F [1992] mo‘;imrmg
Cooling system
VO5EO02C1 [1992]

See VOHE01BS5 for cooling of rotary anode.
For flash operation

VO5EO1H [1992] )
Pulse operation
X-ray tube type
Codes in this section are used to indicate the type of tube VOSE02CS5 [1992]
only, irrespective of novel featureghich are indicated by Incorporating protection features

other VO5EOQ1 codes.




VO5E02C5A [1992]

Protection of tube per se
Includes monitoring excess current or temperature.
Measurement, monitoring

V05-E02C5C [1992]

Limiting output level

Includes control based on e.g. radiation dosage. See also
S05A03 and SOB®02A3 codes for medical applications.

Dose control

VO5E03 [1992]

Nonstandard Xray generators
For tube details, see also @& codes.

VOSE03A [1992]

Synchrotron
See alsX14G02.

VO5E03B [2006]

Laser target impact sources
Prior to 2006, coded in VOB03.

VO5EQ03C [2006]

X-ray laser sources

Includes tubes which produce coherent, monochromatic
X-ray radiation. See also V2. Prior to 2006, coded in
VO5EO3.

VO5E04 [2005]

Laser plasma xay/EUV sources

For application to lithography systems, see also-V05
FO8C1 and VOBO05 codes. See also relevant MEodes
for novelty not included below. Prior to 2005, coded in
VO5EO03. In 2005, VOE04 covered all details of nen
standad Xray generators, but from 2006 V@4
specifically covers details of Laser plasrraytEUV
sources used in negstandard Xray generators. Other
details of nonstandard Xray generators are coded in
VO5EO03.

VO5EO4A [2005]
Gas filling
Includes gas compositions.
VO5E04B [2005]

lonising arrangements

VO5E05 [1992]

lon beam tubes and devices
Tubes for processing objects are covered by-F@odes.

Penning ion source, plasma imploding device, surface
ionisation, photaonisation tube

EPI Manual CodeXx)20 643
Part 2

VO5ED5A [1992]

For propulsive effect

Includes ion thruster for e.g. satellite (also coded in W06
BO3A).

Gas bottle, orient, pitch, yaw, turn, spacecraft

VO5E06 [2005]

Neutron sources and devices
(VO5EQ9)
Prior to 2005 neutron sources were coded in \EID.

VO5-E08 [1992]

XN &8 Ww2LIA0FEQ StSYSyida
Includes EUV andrdy lithography masks. See also Y11
C04H2 and V0OB05 codes.

VO5EO08A [2005]

WhLIGAOFt Q Yhayd Lddzf  GAZ2Y 27
This code is intended to be used withrag optical

elements that use wave effects onslar to alter e.g. the

focus or direction of the radiation.

Molybdenum layered mirror, capillary optics, Kumakhov
lens

VO5E08C [2005]

Absorption, blocking or antscatter Xray optics

E.g. antiscatter apparatus, grids and passive (i.e.
noné 2LIGAOIE¢0 O2tfAYI{i2NE®

VO5EQ9

Other X-ray tubes and techniques

VO5E10 [2006]

Complete novel tube

See also VOEO01, E03, E04, E05 or EO06 for individual
tube/source where relevant.

VO5F

Tubes for processing/examining objects

This section deals witlubes and analogous devices for
processing workpieces (including semiconductor devices)
and for examining objects. From 1992, W& and V05
FO3 codes are no longer used and the subject matter
previously coded there has been reallocated. Y05
divided hto four main sections.

VO05F01codes dealing with analysis devices such as
electron microscopes, microanalysers, etc. and, from
1992 including Xay microscopesV/05-F05codes dealing
with equipment for processing workpieces e.g. by beam
or plasma treatmat. VO5-F04codes dealing with novel
details of both analysis and processing equipm¥ids
FO08codes dealing with the actual operation performed
by the equipment and enabling a secondary function to
be indicated.
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Assignment of codes :

Codes from the V0501 or VO5F05 sections are assigned
to describe apparatus type and to broadly indicate the
novel aspect, e.g. details of the apparatus, complete
novel apparatus, control circuitry, etc. @94 codes are
used to further highlight novel details e.g. eledes,
vessels, etc., and V@8 codes are routinely assigned to
indicate the function of the equipment.

EXAMPLES

(1) Novel field emission electrode for scanning electron
microscope: V0301A1B, VO501B3 and VGE04A3

(2) Control circuit for SEM measuridignensions V05
FO01A1B, VO501B5A and VEB08B (SOA05A will also

be assigned)

(3) Any novel aspect of plasma etching equipment using
magnetron effect VO3-05C3A and VOB08EL.

VO5FO01

Microscopes and other analysing tubes

See SOEO06B1 also for microsces. (Optical

microscopes per se are coded in ST2B1, and see S03
EO4R for microscopy).

Photon microscope, Transmission/scanning electron
microscope, SEM, secondary emission detection, focusing
deflection, electron/ioroptical system

VO5FO1A [1992]
Devie type
VO5F01A1 [1992]

Electron microscope
Includes electron diffraction tube.

VO5FO1A1A [1992]
Transmission
TEM

VO5F01A1B [1992]
Scanning
SEM

VO5F01A1C [1992]
Combined transmission and scanning
STEM

VO5F01A2 [1992]

lon microscope
Includes iordiffraction tube.

VO5F01A3
X-ray microscope
(VO5EQ9, VOF-09)

X-ray source details are covered by VB61 or VOE03
codes and not VO504 codes.

[1992]

VO5F01A4 [1992]
Microanalysers
(VO5F09)
Spot analyser

VO5F01A5 [1992]

Tunnel current ancanalogous devices

Includes tunnel current microscopes and similar devices,
e.g. atomic, magnetic force microscopes. For materials
investigation see also SED2F codes and V#D8B. For
imageproducing analysis search with SB82F codes and
VO5FO08A.

Priar to 2005, included processing and recording. After
2005, see VOF05D, as well as relevant \VBB8C codes.

VO5FO1A6 [2011]
X-ray spectrometer

VO5F01A9 [1992]
Other devices

VO5F01B [1992]
Novel details

VO5F01B1 [1992]

Complete device

This code is only used if the analysis device is presented
as a completely novel piece of equipment. For cases
where actual novelty can not be determined, ViB81B
codes will not be assigned.

VO05F01B3

Device details
For specific features see als05404 codes.

[1992]

VO5F01B5 [1992]

Circuitry and operation of device

Includes power supplies (see appropriate U24 or X12
codes for power supplies in general).

VO5F01B5A

Control

[1992]



VO5-F02*

VO5-FO3*

VO5F01B9 [1992]

Other novel details

Includes cleaning and maintenanceamfalysing
equipment.

[1980-1991]

Electron or ion-beam tubes for localised
treatment of object

*This code is now discontinued and from 1992 this
subject matter is transferred to VOBO5A codes (device
details now covered by V&B04 codes). VOB02remains
valid and searchable for records prior to 1992.

Electron beam cutting/welding/lithography
patterning/inscribing/marking/focusing, deflection,
electron/ionoptical system

[1980-1991]

Arrangements of electrodes

*This code is nowdiscontinued and from 1992 this

subject matter is transferred to V&B04B codes and
appropriate codes from VOB04A and VO504C sections.
VO05F03 remains valid and searchable for records prior to
1992.

Accelerating system, electron gun, electrostatic beam
position/crosssection/intensity control electrodes

VO5F04 [1992]

Analysis and processing device details

Codes in this section are used with V831 or VO&-05
codes as appropriate, for details of analysis and
processing devicagspectively.

VO5F04A [1992]

Emission source

Codes in this section relate to electron or ion sources. X
ray sources (including those forr&y microscopes) are
coded in VOEE01 or VOEE03 codes.

VO5F04A1 [1992]
Thermionic emitter

Cathode, oxide, coated
VO5-FO4A1A [1992]
Heated by norelectric means
Includes laser heating

VO5F04A3 [1992]

Field emission electrodes
Cold cathode
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VO5F04A3A [1992]

Microfabricated field emission electrodes

Includes electrodes produced by semiconductor
manufacturing techniquesSee VOSO03A1 for
microfabricated electrodes in general, and MBG5 codes
for complete microfabricated vacuum conduction
devices.

VO5F04A3C [1997]
Current limiting arrangements
(VO5F04A3)

VO5F04A5 [1992]
lon source

VO5FO4A5A [1992]
With gas supply

VO05-FO4A9 [1992]
Other emission sources

VO5F04B [1992]
Electrodes and electrode systems
(VO5F03)

Covers all noemitting electrodes. Electrodes are also
assigned VO504C codes when electron/ion optical
aspect is significant.

Electron gun

VO5F04B1 [1992]
For beam modulation
Grid, blanking

VO5F04B1A [1997]

Apertures
(VO5F04B1)
Etching mask, electron beam lithography

VO5F04B3 [1992]

For beam scanning

Only includes beam scanning arrangements inside e.g.
electron gun structure. For post gseanning/deflection
arrangements see VEB04C5.

X-Y, raster, deflection

VO5F04B5 [1992]
For gas discharge type appts.
Use with VOS-05C codes.

Etching, coating, sputtering

VO5F04B5A [1992]

Anodes
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V05F04B5C [1992]
Cathodes
Sputtering target

V05F04B6 [1992]
Probe electrodes

VO5F04B6A [1997]
Tunnel device probe or cantilever
(VO5F04B6)

See also SEB02F codes and VE#D1AS5.
Tunnel current, AFM, SPM, STM

VO5-F04B8 [1992]
Electrode positioning

VO5F04B8A [1992]

Dynamic positioning system
Includes XY positioning system and scanning
arrangement for tunnel current device.

AFM, SPM, STM
VO5F04B9 [1992]
Other electrode details

VO05F04C [1992]

Electron/ion-optical systems
(VO5FO03, VOEVI04)

Where electron gun electrodes are significant \FIB1B1
or VO5F04B3 codes are also applied.

VO5F04C1 [1992]
Characterised by type of system

VO5F04C1A [1992]

Magnetic, electromagnetic

See appropriate V02 codes for details of permanent
magnets, electromagnets, coils, etc.

EM

V05F04C1C [1992]

Combined electromagetic and electrostatic
EMES

VO5F04C1E [1992]
Electrostatic
ES

VO05-F04C3 [1992]

For focusing

Includes arrangements to correct for beam aberrations
such as coma, astigmatism etc.

V05F04C5 [1992]
For deflection
XY, raster

VO5-F04C7 [1992]

Forparticle selection

Includes selection of desired ion species. Particle
spectrometers are coded in V4b

VO5F04C8 [2005]

For confinement

VO5F04D [1992]

Vessels, seals, vacuum locks
(VO5F09, VOBVI05)

VO5F04D1 [1992]

Vessels and seals
(VO5F09)

Includes material compositions of vessels and seals,
vessel shape, etc.

VO05F04D3 [1992]

Vacuum locks, specimen/workpiece introduction
(VO5F09, VOBVIO5)
Includes evacuation apparatus.

VO5F04D3A [1992]

Arrangements for introducing specimen or
workpiece

(VO5F09, VOBVI05)

Includes e.g. carriage arrangements introducing specimen
or workpiece into analysis or processing chamber. Actual
holder is covered by VOB04G. For semiconductor wafer
applications search with U1H02A1 also.

Window, viewport

VO5FO4E [1992]

Gas filling
(VO5F09)

Includes compositions. (Chiefly for gas fillings used in
plasma apparatus and similar, also coded in-#05
codes).

VO5F04G [1992]

Specimen/workpiece holder

Covers holder per se. For semiconductor wafer
application garch with U11F02A2. Carriage and drive
arrangements for introducing specimen or workpiece into
equipment are covered by VEE04D3A.



VO5F04H [1992]

Detectors

Includes optical types, secondary electron detectors, etc.
(Systems forming an image are cowet®y VO5F04J).

Also includes detectors used to monitor progress of an
operation, e.g. etching (with VOB08EL).

VO5F04H1 [2005]

Scanning probe or cantilever displacement
detection system

Includes detectors for all tunnel current and analogous
scanning pobe type microscpy techniques. See also
S02A03for optical techniques, and S03 codes.

VO5F04J [1992]

Imaging and display systems

Includes photographic, stimulab#heet recording, video
systems and any other novel aspect of analysis
equipment image presentation.

Microscope, microanalyser, screen, CRT, raster, scan,
synchronise

VO5F04K [1992]

Cooling
(VO5F09, VOBVI09)

Includes cooling for the apparatitself, and also for
specimens and workpieces.

VO5-FO4L [1997]

Antennae and waveguides
(VO5F04X)
E.g. for ICP reactor (See also VW%C1 codes).

VO5F04M [2006]
Vibration reduction, control and compensation

VO5F04X [1992]

Other process/analysis deviceethils
Includes device heating and shielding.
Heater, depositiodimiting shield

VO5F05 [1992]

Tubes and devices for processing

(VO5F02, VO5-09)

Processing tubes and devices are also assigned codes
based on application. For example, search with4Z11
cades for relevance to semiconductor device fabrication,
X25A04 for cathodic sputtering, X2302 for surface
treatment in metallurgy, etc.
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VO5FO5A [1992]

Using beams

Prior to 1992 the code for localised treatment by beam
equipment (VOS-02) was only usefdr focused beams.
Flood effect devices were coded in VB89.

VO5FO05A1 [1992]

With focused beam
(VO5F02)
Scan, raster, X, focus, local

VO5FO5A3 [2005]

With multiple beams

Includes e.g. field emission arrays for estet electron
beam lithography or®mic resolution storage.

VO5F05A5 [1992]
With flood effect beam
(VO5F09)

VO5FO5A7 [1992]

Characterised by beam type
(VO5F02, VOS-09)

Codes in this section are applied as appropriate either in
conjunction with other VO3-05A codes, or alone.

VO5FO5A7A [1992]
Electron beam

VO5-F05A7C [1992]
lon beam

VO5-FO5A7X [1992]

Other beam type

Includes use of-Xay and Extreme UV (EUVitay/EUV
sources per se are not coded in the VBB4A section and
are covered by VGEO1 or VOEE03 codes.

EUV

VO5F®C [1992]
Using plasma, gaglled tubes
(VO5F09)

See X14 codes also for general aspects of plasma
technique.

Discharge, arc, glow

VO5F05C1 [1992]
With externally-applied ionising energy
(VO5F09)

Includes all ionising arrangements located outside tube
envelope. For conductive RF coupling internal to the
tube, see VO5-05C2.
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VO5FO05C1A

Microwave
(VO5F09)
RF, feed, waveguide, port, matching, stub, impedance

[1992]

VO5F05C1C

Optical
(VO5F09)
Laser, UV, lamp, irradiate

[1992]

VO5F05C1E

Inductively coupled
(VO5F05C1)

[1997]

VO5F05C1G

Capacitively coupled
(VO5F05C1)

[1997]

VO5F05C2 [2006]

With internally applied ionising energy

Includes e.g. conductive RF coupling. Prior to 2006, coded
in VO5F05C.

RF, discharge, arc

VO05F05C3 [1992]

With corfinement or manipulation of plasma
(VO5F09)

Includes electromagnetic and other confinement
systems.

ECR, electron cyclotron resonance

VO5FO5C3A

With magnetron effect
(VO5F09)

Equipment using magnetron discharge effect is not coded
in VO5CO1A.

[1992]

V05-FO5D [2005]

Using scanning probe/tunnelling effects
(VO5FO01A5)

Includes all analogous techniques, e.g. AFM. See V05
FO8C codes for lithography or recording techniques.

Does not include microscopy, see MBBLAS. Prior to
2005, processing usirgganning probe/tunnelling effects
was coded in VO501A5 in combination with VEB08C
and VO5FO05E codes. See UCIL1 for application to
semiconductor wafer processing, or TG85 for
recording or data storage applications.

VO5-FO5E [1992]

Novel details & processing devices

Codes in this section describe in a general sense the novel
aspects of equipment covered by \BB5A and VOF05C
codes.

VO5FO5E1 [1992]

Complete device
(VO5F09)

This code is only assigned if the complete device is
presented as noveln cases where the precise novel
aspect cannot be determined, no MB®5E code will be
assigned.

VO5-FO5E3

Device details

For detailed information on novel aspects search with
VO05F04 codes.

[1992]

VO5FO5E5 [1992]

Circuitry and operation of device

Includes power supplies. See also U24 and X12 codes for
low and high power supplies respectively.

VO5FO5E5A

Control and monitoring

Includes control circuits to determine completion of e.g.
etching or coating. (Search with \\698D1 or VO508E1
regoectively).

[1992]

VO5-FO5E9

Other novel details
Includes all cleaning and maintenance of equipment.

[1992]

VO5F05X [1992]
Other processing tubes
VO5F08 [1992]

Equipment function

These codes relate to the actual function of the inventive
equipment, and notecessarily its primary function. Thus
an electron microscope arrangement to measure voltage
would be assigned VOB08B and not VOB08A (V05
FO1A1l codes and STD1D7 would also be assigned).

VO5F08A

Imaging
In general, SOB06B codes are also ag®ed for this
aspect.

[1992]



VO5F0SB [1992]

Measurement

Includes measurement of voltage (see also e.g- SO1
D01D7), dimensions (see also $UBA), and properties
of materials (see also e.g. SB86 codes).

VO5F08C [1992]

Recording, storage

VO5F08C1 [1992]

Lithography
Also assigned U1C04 codes where application is to
semiconductor device lithography.

Semiconductor, wafer, image, pattern
VO5F08C3 [1992]

Recording

See also TO® codes for dynamic recording and A4
codes for static stores.

Memory,store, high density

VO05F08D [1992]
Coating, implanting ions, surface treatment

V05F08D1 [1992]
Coating
Surface, layer, coat, deposition
VO5FO8D1A [1992]
Sputtering

Cathodic, magnetron

VO5F08D3 [1992]

lon implantation

Also assigned U1C02B codewhere application is to
semiconductor device manufacture.

Doping

VO5F08D5 [1992]

Surface treatment
Hardening, nitriding

VO5FO8E [1992]

Removing material, cutting, machining and
cleaning

Includes cleaning of specimen/workpiece, or e.g. resist
ashing.

Ashig, stripping

VO5FOSE1 [1992]

Etching

See also UEL07 codes for application to semiconductor
device fabrication.
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VO5FOSE3 [1992]

Cutting
Includes welding also coded in X2B02.

VO5FO8ES5 [1992]
Machining/milling

VO5FOSF [2005]

Molecular decompositim and fluid processing
Includes fuel processing, e.g. Plasmaiton

VO5F08G [2005]

Powder synthesis
Includes e.g. nanoparticulate production.

VO5-F08X [1992]

Other equipment function

VO5-F09
Other

V05G

Photoelectric discharge tubes not involving gas
ionisation; photomultiplier tube

See also VOKO1 codes where electron multiplier
arrangements of PMT are novel.

PMT, PM, photomultiplier

V05G01 [2005]

Photocathodes

Includes all novel photocathode materials, constructions
etc. See also VOB02/D03 codefor application to
camera tubes/image converters or intensifiers.

VO5H

Radiation and particle detectors

Includes only radiation or particle detectors where
incident radiation causes gas ionisation detected via
breakdown voltage. See also SGXodes.

Geiger-muller tube, Geiger counter, proportional counter
tube, multiwire proportional counters

V05J

Particle spectrometer or separator tubes; Lenard
tubes

See SOE10A codes for more details of mass
spectrometers.

Mass analyser, mass spectrometry, mass spscopy,
static, dynamic, timef-flight, energy spectrometer
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V05301 [1992]

Particle spectrometer/separator tubes

VO5M codes are also assigned where aspect not covered
in VO5J.

V05J01A [1992]
Spectrometer type
Static, dynamic, quadrupole, tirad-flight, TOF
V05J01A1 [1992]
Mass spectrometers
Secondary ion mass spectrometer, SIMS
V05-J01A5 [1992]
Energy spectrometers

V05.J01C [1992]

Sample introduction arrangement

Includes sample carriers. For vacuum |loss@a@rch with
VO5MO05D codes.

Chamber, pressure, atomising, sample injection
V05JO1E [1992]

lonising arrangement

lonisation chamber, ion gun
V05J01G [1992]

lon-optical system
V05MO04 codes are also assigned.

Electrode, electromagnetic, solenoid, curremtekttion,
beam, path

V05J01J [1992]

Detection system

V05J01K [1992]

Interface with other equipment

Includes combination with e.g. chromatography
apparatus, for which SBB09C codes are also assigned.

V05J01M [1992]
Control and monitoring
Includes opertion of device.
V05-J01X [1992]
Other details of particle spectrometer/separator
tubes
V05305 [1992]

Lenard tubes

Covers tubes emitting electrons or ions through the
vessel. For details of window structures search with-V05
MOS5E.

VO5K

Thermionic generators; secondamgmission
tubes; electron multipliers; ion pumps; pressure
measuring tubes

VO5KO01 [1992]

Electron multiplier

For image intensifier application see VDB3 codes also.
Night vision equipment in general is coded in W®7

PMT, PM, photomultiplier

VO5KO01A [1997]
Microchannel plates
(VO5KO01)

V05K01C [1997]
Dynodes
(VO5KO01)

VO5K01X [1997]
Other electron multipliers
(VO5KO01)

V05-K03 [1997]

lonisation pressure gauges
(VO5K)

For novel aspects of gauges (egthodes), see VOB
codes. Pressure gauges in general are coded in S02
F04D1.

Penning

VO5L

Discharge tube manufacture

See note (1) of VO5 class descriptor.

From 1992, codes from the VAR5 section relating to
the type of tube or device being manufactdrare always
assigned, except where the device is also claimed,
resulting in the assignment of the code for that device
also.

Manufacture of certain auxiliary devices for tubes, e.g.

CRT deflection coils, are not regarded as manufacture of

the tube per seand hence not coded in Va5 See also

the appropriate codes for the auxiliary device and any
relevant manufacturing codes in other sections, e.g.-v02
HO1 codes.

Also, novel manufacture of phosphor compositions is
treated as a novel phosphor per smd is coded under

VO05MO1 or other relevant V05 sections.

VO05L01

Electrodes



VO5LO1A [1992]
Emitting electrodes
Electrodes, emission

VO5L01A1 [1992]

Thermionic cathodes

Tungsten, thorium, oxide, carbide, carburising,
hydrocarbon, heatingzylinder, mesh, grille, grid

VO5L01A1A [1992]
Heaters
Indirectly heated cathode
VO5L01A3 [1992]
Cold cathodes
Field emission electrode
VO5L01A3A [1992]

Micro-fabricated cold cathodes

Also coded in VBR05B5 when application is to complete
vacuum condudbn device. Includes use of
semiconductor manufacturing techniques, see W118B
also for semiconductor manufacturing details.

VO5L01A5 [1992]

Secondary emission electrodes

VO5LO01A5A [1992]

Electron multiplier
Also coded in VO&O5K.

VO5L01A5B [1992]

Photoelectric

VO5L01A5X [1992]

Other radiationrinduced emission

VO05L01A9 [1992]
Other emitting electrodes

VO5L01B [1992]
Norremitting electrodes

VO5L01B1 [1992]

Grids
Includes FED gate electrodes.
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V05L01B2 [1997]
Tunnelling device probenanufacture

(VO5L01BY9)

See also VO504B6A. For tunnel current device
manufacture, see VORO5F1A. For novel device see V05
FO1A5.

Cantilever
V05L01B3 [1992]

Anodes

Includes FED screen electrodes. For §&B electrodes,
see V05.01B1.

VO5L01B4 [1992]

Electron guns, electromptical systems

Includes assembly of the electrode system. Mounting of
assembly in vessel is covered by VOBC1.

VO5L01B4A [1992]
For deflection

VO5L01B5 [1992]
Shadow masks
Alsocoded in V08.05D1.
V05L01B6 [2005]

Plasma display panel electrodes

VO5L01B6A [2006]

Dielectric coatings

Includes manufacture of protective coatings for electrode
insulating layers.

VO5L01B7 [1992]

Slow wave devices

Also coded in VORO5C. (Slowave devices per se are
coded as transit time tube distributed elements).

VO5L01B8 [1992]

Screen electrode

Covers e.g. beam index CRT screen electrodes. For FED
screen anodes, see only V0B1B3. Manufacture of
image screens is covered by V0B codes.

VO5-L01B9 [1992]

Other nonemitting electrodes
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V05L02

Screens

Codes in this section cover the manufacture of screens
for producing an image from, e.g. electron impact, and
for converting an optical image into an electrical signal.

Image, pickup, latent,electrostatic, discharge, scan,
target, photoconductive, photovoltaic, display, light,
fluorescent, phosphor, persistence

VO5L02A

Screen type

Codes indicating screen type are only used where a code
cannot be assigned from the V@B5 section or frm the
codes relating to the screen application tube per se. For
example, if application to a specific tube type is not
mentioned, or if the screen is stated to be applicable to
several types of tube.

[1992]

VO5L02A1

Radiationsensitive screen

[1992]

VO05L02A5
Radiationemitting screen

[1992]

V05L02B

Substrate preparation
Includes washing, acid rinsing etc.

[1992]

V05L02C

Coating processes
See X25 codes for electrical aspects of coating processes.

[1992]

V05L02C1 [1992]
Liquid deposition by e.gspraying
Spin coating

V05L02C5 [1992]

Electrical method e.g. electrophoresis

VO5L02C7*

Material deposited

*This code is now discontinued. See M@®2M codes for
general screen material types.

VO5L02C7 codes are used to describe the matédrhg
deposited in conjunction with a code relating to the
actual deposition process. Codes in this section are not
used if the material is unspecified or a complete
manufacturing process is described.

[1992-2004]

VO5L02C7A* [1992-2004]

Visible radiation emitting méerial

*This code is now discontinued but prior to 2005 included
e.g. use of phosphor in the case of a display tube, such as
CRT. From 2005 see VI0G2M1.

Luminescent

VO05L02C7B* [1992-2004]

Radiationsensitive material

*This code is now discontinued. Fr&@05 see V05
LO2M2.

VO5L02C7C*

Auxiliary materials

*This code is now discontinued. From 2005 see-V05
LO2M3.

Includes deposition of specific materials.

[1992-2004]

Black matrix

VO05L02D [2005]
Baking processes

VO5L02E [1992]

Exposure andlevelopment

VO5L02E1 [1992]
Exposure processes
VO5L02E1A [1992]

Multistep sequence of exposure and development

This code takes precedence over separate codes for
exposure and development stages of screen
manufacturing process.

VO5L02E3 [1992]

Using tubecomponent as mask

Includes use of CRT shadow mask. For details of shadow
mask per se see VaB05D codes.

VO5L02ES [1992]

Exposure apparatus e.g. lighthouse

VO5L02E5A [1992]
Optical system
Includes lenses, filters, etc.
VO5L02E5C [1992]

Light source
SeeX26 codes for details of novel lamps etc.
Bulb, discharge lamp, UV



VO5L02E7

Development

VO5L02E1A takes precedence for combined exposure
and development.

[1992]

VO5L02E8 [1992]

Control of exposure method or apparatus

Includes general control aspectsdalso control of light
source, sequential operation, etc.

Monitor, check, registration, time, duration

VO5LO2F [1992]

Application of protective or other layers
Includes metallisation of screen internal surface.
Antireflective, aluminium

VO5L02H [1992]
Testing and inspection of screen

Testing of manufacturing process/apparatus in general is

covered by VOB.07E codes. See appropriate codes in
S03, e.g. SOB04F2, for optical inspection of
manufactured screen.

Pattern, defect, flaw, reject

VO05L02H1 [1992]
During manufacture

V0O5L02H5 [1992]
Finished screen

V05L02M [2005]

Screen material being processed

VO5L02M1 [2005]

Visible radiation emitting material
E.g. phosphor.

VO5L02M2 [2005]

Radiation sensitive materials

V05L02M3

Auxiliary mateiials
Includes e.g. black matrix.

[2005]

VO05L03

Vessels, leadns, exhausting, filling

VO5L03A [1992]
Manufacture of vessels, spacers, ribs, lead etc.

VO05L03A1
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[1992]

Manufacture of internal ribs and spacing

elements
Spacer

VO5L03A3

[1992]

Manufacture of electrode supports

VO5L03A5

[1992]

Manufacture of leadin conductors

VO5LO3A7

[2005]

Manufacturing of vessel per se

(VO5LO3A)

Includes glass moulding, baking, toughening etc.

V05L03B

[1992]

Applying coatings or markings
Manufacturing ofcoating materials per se is not treated
as tube manufacture; see appropriate devices codes

where relevant.

Reflection prevention

VO05L03B1
Conductive

[1992]

Antistatic, graphite

VO05L03B3

Optical
This code does

[1992]

not relate to screen manufacture, Wisc

covered by VO&02 codes, but to coatings acting as e.g.

filters.

Anti-reflective, antiglare

V05L03B5

Marking
/I 23S N&

[1992]

FLILKXE AOIFGAZ2Y 2F YI ydzFl O dzNE

etc., and also markings such as bar codes used for
inventory or control purposs.

V05L03C
Assembly

[1992]

Covers assembly of tube from individual components and
joining vessel parts.

V05L03C1

[1992]

Inserting electrode system
Electron gun, support, spacing, mounting, shadow mask
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VO5L03C1A [1992] VO05L03D [1992]
Inserting CRT gun Tension band manufacture
(VO5L03C1) T-band
SeealsoVO5 nm. F2NJ / we¢ -lOEDEMNDra S ¢ I-%I'? +np
CRTmanufacture 05L05 [1992]
Type of tube being manufactured
V0O5L03C3 [1992] P s . g . -
Codes in thisection are only used for devigpecific
Pretreatment of vessel surfaces YIydzFlF OlGdzNAy3I RSGIFAEE FyR 3ASySNItte
Cleaning, polishing, etching, machining codes VO®A to VO5K. For further indication of scope, see
the definitions accompanying those codes. For inventions
VO5L03C3A [1992] involving significant aspects of a tubseif, as well as its
. manufacture, VO5A to VO5K codes take precedence to
To improve seal indicate tube type and are assigned instead of V05
Actual process of sealing is covered)sL03C5A. codes.
VO05L03C5 [1992] VO5LO5A [1992]
Joining vessel parts, sealing, evacuating, filling, Gas discharge
alignment
VO5L05A1 [1992]
VO5L03C5A [1992] Plasma display panel/segment type display
Sealing
VO5L05A1A [2006]
VO05L03C5C [1992] DC Displays
Evacuating
Includes methods and apparatus, e.g. vacuum pumps VOSLO5A1B [2006]
specifically for evacuating vessels. For electrical aspects AC Displays
of pumps see X2B03A. Vacuum gauges in general are
coded in SOF04D1 and specifically ionisatitype VO5L05A3 [2006]

gauges are additionally coded in VVRB3. . o . )
Gasfilled switching/protection devices

VO05L03C5E [1992] Prior to 2006, coded in VAS05A.
Filling VO5LO5B [2005]
Covers methods and apparatus for filling tubes with .
desired gagomposition of mixture. Classical and cold cathode vacuum tubes
VO5L03C5G [2008] VO5L05B1 [1992]
Alignment Thermionic tube
V05L03C7 [1992] V0510583 [2005]
Post sealing treatment Cold cathode devices
Washing V05L05B5 [1992]
VO5LO3C7A [1992] Micro cold cathode devices
To improve operation pr lifetime ' VO5L05C [1992]
Includes e.qg. getter flashing. (Getters per se are coded in o
VO5DO7E, getter manufacture in VAD6). Transit time tube
VO05L03C7C [1992] VO5L05D [1992]
To improve structural strength Cathode ray tubes; electron beam tubes
Includes e.g. tension band fitting. Manufacture of band \VO5L05D1 [1992]

per se is covered by VA®3D.
T-band Display tubes




VO5L05D1A [2002]
Field emission display tubes

V05L05D1B [1992]
Cathode ray displayubes

VO5L05D1C [1992]
Fluorescent display

VO05L05D2 [1992]
Camera tubes

VO05L05D3 [1992]
Image intensifiers and converters

VO5LO5E [1992]
X-ray/EUV generators; ion tubes

VO5LO5F [1992]
Analysis and process tubes

VO5LO5F1 [1992]
Analysis tubes

VO5LO5F1A [1997]

Tunnel current devices
(VO5LO5F1)

See V04.01B2 for probe manufacture. See also V05
FO1AS5.

STM, SPM, AFM

VO5LO5F5 [1992]
Processing tubes

VO5L05G [1992]

Photoelectric tube

VO5LO5H [1992]

Radiation detector

VO5L05J [1992]
Spectrometertubes
VO5L05K [1992]

Electron multiplier

VO5L05X [2005]

Other

Includes e.g. manufacture of radiation image storage
screens.
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VO05L06 [1992]

Getter manufacture

(VO5L09)

Getter flashing is covered by VB3C7A.
VO5L07 [1992]

General aspects ahanufacture

(VO5L09)

Codes in this section may be used alone, or with other
VO5L codes.

VO5LO7A [1992]
Multistep process for manufacturing whole device
(V05L09)

VO5L07B [2005]
Workpiece holder

V05L07C [1992]

Transport equipment moving between proceisg
stages
(VO5L09)

VO05L07D [2005]
Workpiece positioning

Covers positioning of workpiece with relation to
manufacturing equipment.

VO5LO7E [1992]

Testing, salvage and other general aspects of
manufacture

(VO5L09)

VO5LO7E1 [1992]

Testing
(VO5L09)

Where electrical characteristics are being measured
relating to the tube per se, SE&02A is also assigned.

VO5LO7E1A [1992]
Of partially complete device
(VO5L09)
VO5LO7E1B [1992]
Of manufacturing process or apparatus
(VO5L09)

This code is used fononitoring the manufacturing
process or apparatus only. For testing of tubes per se
VO5L07E1A or VBRO7ELC are used.

VO5LO7E1C [1992]
Of complete device
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VO5LO7E3 [1992]
Ageing, soak testing, life testing
(VO5L09)

Burniin, oven, high temperature, adeeate

VO5LO7ES5 [1992]
Adjustment, rectification
(VO5L09)

Correct, repair, rgun, spotknocking

VO5LO7E6 [1992]
Salvage
(VO5L09)

Covers salvage of materials or tube parts fouse or
other purpose. This code is used with other M08odes
as appropiate.

VO5LO7E7 [1992]
Packing, shipping
(VO5L09)

VO5L0O7E9 [1992]
Other general manufacturing aspects
(VO5L09)

Includes protection arrangementif tube to avoid
damage duringnanufacture, e.g. dummy protective tube
base.

VO5L09
Other details ofdischarge tube manufacture

VO5M

General details

Codes in this section are used to describe details of tubes
for cases of very general (or unstated) application, or in
conjunction with tube type codes not having the
appropriate subdivisions.

VO5-M01

Imagescreens; luminescent coatings

Radiation converting screens not necessarily part of a
tube are included in VOMO1C codes.

Luminescent screen, fluorescent screen, radiation imaging
screen

VO5-MO1A [1992]
Light emitting compositions
Phosphor, rare earth

VOo5M01C [1992]

Separate screen not part of tube
Conversion screen, radiography, medical diagnosis

V05M01C1 [1992]
Radiation image storage screen

Includes e.g. stimulable phosphor. Recording and
reproducing equipment for use with stimulable
phosphors is codtin SO8K99G and other SO codes as
appropriate.

VO05-M02

Solid thermionic cathodes
Coating, impregnated cathode, dispenser cathode,

heater, filament, directhheated
VO5MO02A [1992]
Solid thermionic cathode compositions

V05M03

Electrodeassemblies; other electrodes
Includes unspecified emitting electrode types.
Electrode support, mountings

VO5MO3A [1992]

Emitting electrodes, i.e. cold cathodes
Field emitters, field emission, FE

VO5MO03A1 [1992]

Micro-fabricated cold cathode
Includes carbn nanotube based field emitters.

Also covers cathode (or other electrode in conjunction
with it) formed using semiconductor manufacturing
techniques on e.g. silicon substrate.

CNT, carbon naffiber, nanoemitter

VO5MO03A3 [1997]
Current limitingarrangements
(VO5MO03A)
V05-M03C [1992]
Grids
Control, modulation, intensity, screen, suppressor
VO5-MO3E [1992]
Anodes
VO5-M03G [1992]

Electron/ion guns

Also coded in VOMO4A as an electron/ion optical
arrangement.

Lens, focus, correct, beam

VO5MO03X

Other electrodes

[1992]
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V05-M04 V05-MO07 [1992]
Electron or ion-optical arrangements Tube cooling
Electron gun, lens, focusing, deflection, deflection coil, (VO5MO09)
winding Cooling of electronic equipment in general is covered by
V04T03 codes.
VO5-MO4A [1992]
Electrostatic VOSMO7A [1992]
Novel electron guns are also coded in \K63G. Heat sink, radiative
ES (VO5MO09)
Fin, extrusion, radiator
V05-M04B [1992]
Electromagnéic VO5MO78B [1992]
EM Forced circulation
(VO5MO09)
VO5MO05 Liquid, vapour, gas, pump, heat exchanger, tank,
Vessels; leadn conductors; seals reservoir, fan, blower, air
Insulator, support pins, conductive coatings
pportp g VO5MO9
VO>MO5A [1992] Other general tubes details (Including gas filling
Vessel compositions)
Glass composition, shape, form, housing, container Includes gas fillingompositions. Compositions for gas
filled tubes covered by VOA codes are assigned the
V05-MO05B [1992] appropriate subdivision code in that section.

Leadins
Pin, base, contact

VO05MO05C [1992]
Seal
Frit

VO05MO05D [1992]

Vacuum locks

V05-M05D1 [1992]

Sample/specimen introducing arrangement

VO5MO5E [1992]

Vessel windows

Covers arrangement enabling emission or introduction of
e.g. ions or electrons from the vesselray windows are
covered by VOEOLE1A.

VO5MO5F [1992]

Coatings applied to vessel
Includes optical or conductive coatings.

VO5MO06 [1992]

Getters







VO06: Electromechanical Transducers and Small
Machines

VOG-A*

Loudspeakers

*This code is now discontinued and has been transferred
to VO6VO4AL1 from 200701. It remains searchable for
records prior to 2007.

[1980-2006]

VO6-A01*

Transducers

*This code is now discontinued and has been transferred
to VO6VO01 and V08/04AL from 200701. It remains
searchable for records prior to 2007.

All loudspeaker transducers are also coded in-E06
Voicecoils, drivers, piezoelectric, moving coil

[1980-2006

VO06-A02*

Cones/diaphragms

*This code is now discontinued and has been transid
to VO6V02A and VO&04A1 from 200701. It remains
searchable for records prior to 2007.

General use cones/diaphragms are in \FO6nly.
Membranes, vibration plates

[1980-2006]

V06-B* [1983-2006]

Pickups, cutters, microphones; sonar/ultrasonic
transducers

*This code is now discontinued and has been transferred
to V06V from 200701. It remains searchable for records
prior to 2007.

V06-BO1* [1983-2006]

Gramophone pickups and cutters

*This code is now discontinued and has been transferred
to VO6V04A3 from 200701. It remains searchable for
records prior to 2007.

See also WOA.

Stylus, Cartridges, Diamond, groove, mechanical
recording

V06-B02*

Microphones

*This code is now discontinued and has been transferred
to VO6VO4A2 from 200701. It remains searchable for
records prior to 2007.

All microphone transducers are also coded in the relevant
VO6E code.

Piezoelectric, electroacoustic, electret, condenser,
diaphragms

[1983-2006]
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V06B03* [1983-2006]

Sonar/ultrasonic transducers

*This code is now discontinued and has been transferred
to VO6VO1N from 200701. It remains searchable for
records prior to 2007.

For hydrophones and sonar systems, see also-G@2
and WO6AO5codes.

Piezoelectric, underwater acoustic transducers

V06-C* [1980-2006]

Headphones; telephone handsets

*This code is now discontinued and has been transferred
to VO6V04A4 and VO&04B1 from 200701. It remains
searchable for records prior to 2007.

Telgohone transducers per se are coded in \ACA1M

also, and mounting details in W8101A3.

Earphones, earpieces, receivers, transmitters,
mouthpieces

VO06-D* [1980-2006]

Vibration generators for performing mechanical
work

*This code is now discontinued andshieen transferred

to VO6V04C from 200701. It remains searchable for
records prior to 2007.

Includes shock wave generators for e.g. lithotripsy which
are also coded in SEB02. For industrial scale vibration
generators see X2b.

Coil, electromechanical

VOGE*

Transducers

*This code is now discontinued and has been transferred
to VO6VO01 from 200701. It remains searchable for
records prior to 2007.

This code is in general only used for audio or
communicationtype transducers.

[1980-2006]

VOGEO1*

Moving coil/strip/wire

*This code is now discontinued and has been transferred
to VO6V01A1l and VO&04A3 from 200701. It remains
searchable for records prior to 2007.

Ribbon

[1980-2006]

VOG-EO01A*

Moving coll

*This code is now discontinued and has been transferred
to VO6V01A1 from 200701. It remains searchable for
records prior to 2007.

Bobbins, voice coils

[1987-2006]
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VOBE02* [1980-2006]

Piezoelectric; electrostrictive

*This code is now discontinued and has been sferred
to VO6V01B from 200701. It remains searchable for
records prior to 2007.

Acoustic, ceramic, ultrasonic, quartz, piessamic

VOG6-EO03*

Electrostatic

*This code is now discontinued and has been transferred
to VO6V01C from 200701. It remains searchable for
records prior to 2007.

Includes electrets and other capacitieffect

transducers.

Condenser

[1980-2006]

VO6-E04*

Digital transducers

*This code ismow discontinued and has been transferred
to VO6VOL1L from 200701. It remains searchable for
records prior to 2007.

[1997-2006]

VO6-E05*

Wireless transducers

*This code is now discontinued and has been transferred
to VO6V01M from 200701. It remains sehable for
records prior to 2007.

[1997-2006]

VOG-EO06* [1997-2006]

Microtransducers; nanotransducers

*This code is now discontinued and has been transferred
to VO6VO1K from 200701. It remains searchable for
records prior to 2007.

Micromachining, micromechanical,
microelectromechanical, micromechanism

VOG-EOGA*

Nanotransducers

*This code is now discontinued and has been transferred
to VO6V01K2 from 200701. It remains searchable for
records prior to 2007.

[2002-2006]

VOG-EO7*

Ultrasonic transducer

*This code is now discontinued and has been transferred
to VO6VO1N from 200701t remains searchable for
records prior to 2007.

Includes audio/communication type ultrasonic
transducers.

[2005-2006]

VOBE08* [2005-2006]

Bone conduction transducer

*This code is now discontinued and has been transferred
to VO6VO1P from 200701. It remains seaable for
records prior to 2007.

VOG-E09*

Other

*This code is now discontinued and has been transferred
to VO6V01A2, V08/01D, and VO&01X from 200701. It
remains searchable for records prior to 2007.

Includes moving armature, magnetostrigtiand
combinedprinciple transducers.

[1980-2006]

VO6-F*

Diaphragms; cones

*This code is now discontinued and has been transferred
to VO6V02A from 200701. It remains searchable for
records prior to 2007.

Membranes, vibration plates

[1980-2006]

V06-G*

Transducer details

*This code is now discontinued and has been transferred
to VO6V02 from 200701. It remains searchable for
records prior to 2007.

[1980-2006]

V06-GO1* [1980-2006]

Casings; cabinets, mountings

*This code is now discontinued and has been transferred
to VO6VO2E and VB®02F from 200701. It remains
searchable for records prior to 2007.

Includes structural association of transducers with
electric circuitry; throat mountings for microphones;
leadthroughs for earphones; supports for music pick
ups. Sealso W04S.

Enclosure, housings, chambers, holders

V06-G02* [1980-2006]

Obtaining desired frequency or directional
characteristics

*This code is now discontinued and has been transferred
to V06V02G from 200701. It remains searchable for
records prior to 2007.

Includes structural combinations and spatial
arrangements of separate transducers responsive to two
or more frequency rangegnclosures modified by
mechanical or acoustic dampers; use of horns; use of
several identical transducers.

Dampers



V06-G09*

Other

*This code is now discontinued and has been transferred
to VO6VO2H, V06/02J and VO¥02X from 200701. It
remains searchable for records prior to 2007.

Leads, mouthpieces, earpieces, sanitary devices

[1980-2006]

VO6-H*

Circuits for transducers

*This code is now discontinued and has been transferred
to VO6V02S from 200701. It remains searchable for
records prior to 2007.

Includes circuits for preventing acoustic reaction or
correcting frequency response; cresger networks for
loudspeakers. Des not include volume control circuits.
See WO4T also.

Frequency/amplitude control, delay circuits

[1980-2006]

V06.J* [1980-2006]

Transducer manufacture, testing, monitoring

*This code is now discontinued and has been transferred
to V0603 from 200701. It remaingarchable for
records prior to 2007.

V06-J01*

Manufacture

*This code is now discontinued and has been transferred
to VO6VO3A from 200701. It remains searchable for
records prior to 2007.

[1992-2006]

VO06-JO1A*

Diaphragm

*This code is now disatinued and has been transferred
to VO6V03A1 from 200701. It remains searchable for
records prior to 2007.

[1992-2006]

V06-J02*

Testing, monitoring

*This code is now discontinued and has been transferred
to VO6VO03B from 200701. It remains searchable fo
records prior to 2007.

[1992-2006]

V06.J03* [2005-2006]

Micromachining process, method or apparatus
*This code is now discontinued and has been transferred
to VO6V0O3A7 from 200701. It remains searchable for
records prior to 2007.

See also UL and U1BO3F codes.

MEMS, microtransducer, nanotransducer, silicon
machining, micromachining
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VO6-K* [1980-2006]

Electromechanical resonators and delay lines

*This code is now discontinued and has been transferred
to VO6VO1E and VO§¥04D2 from 200701. It remains
searchable for records prior to 2007.

For networks using resonators see LBR®odes also.

VO6-KO1*

Delay lines

*This code is now discontinued and has been transferred
to VO6V04D2 from 200701. It remains searchable for
records prior to 2007.

[1980-2006]

VO6K02* [1980-2006]

Piezoelectric, electrostrictive and
magnetostrictive resonators

*This code ismiow discontinued and has been transferred
to VO6V01B, V068/01D and VO&01E from 200701. It
remains searchable for records prior to 2007.

Includes crystal tuning forks.
Oscillator

VO6-KO3*

Holders, electrodes, coils

*This code is now discoiniued and has been transferred
to V06V02B, V08/02C and VO¥02F from 200701. It
remains searchable for records prior to 2007.

Mounts, seals, bases, housing, supports

[1980-2006]

VO6-KO3A*

Electrodes

*This code is now discontinued and has been transfirr
to VO6VV02B from 200701. It remains searchable for
records prior to 2007.

Electrode arrays, forks, comb electrodes, interdigitated
electrodes

[1987-2006]

VO06-K04*

Filters

(VO6K09)

*This code is now discontinued and has been transferred
to VO6V04D1 from 200701. It remains searchable for
records prior to 2007.

See U28B also.

[1987-2006]

V06-KO5*

SAW resonators

*This code is now discontinued and has been transferred
to VO6VO1E1 ad VO6VO1E2 from 200701. It remains
searchable for records prior to 2007.

See U14G also.

Surface acoustic wave

[1997-2006]
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V06-K06*

MSW resonators

*This code is now discontinued and has been transferred
to VO6VO1E3 from 200701. It remains searchable for
records prior to 2007.

Magnetostatic, surface wave, MSSW, forward volume,
MSFVW, backward volume, MSBVW

[1997-2006]

VOBKO7* [1997-2006]

Microresonators; nanoesonators

*This code is now discontinued and has been transferred
to VO6VOL1E and VO¥01K from 200701. It remains
searchable for records prior to 2007.

Micromachining, micromechanical,
microelectromechanical, micromechanism

VO6-KO7A*

Nanoreonators

*This code is now discontinued and has been transferred
to VO6VOL1E and VO¥01K2 from 200701. It remains
searchable for records prior to 2007.

[2002-2006]

VO6-K08*

Manufacture and testing
(VO6KO09)

*This code is now discontinued and has been $farred
to VO6VO3A and VO&03B from 200701. It remains
searchable for records prior to 2007.

[1992-2006]

VO6-KO8A* [2005-2006]

Micromachining process, method or apparatus
*This code is now discontinued and has been transferred
to VO6V0O3A7 from 200701. It remains searchable for
records prior to 2007.

See also UXLC and U1BO3F codes.

MEMS, microresonator, nanoresonator, silicon
machining, micromachining

V0O6-K09*

Other

*This code is now discontinued and has been transferred
to VO6VO1E and VO¥02S from 200701. It remains
searchable for records prior to 2007.

Includes circuits; resonators not covered by previous
codes.

[1980-2006]

V06K10*

Ultrasonic resonato

*This code is now discontinued and has been transferred
to VO6VO1E and VO®01N from 200701. It remains
searchable for records prior to 2007.

Includes ultrasonic delay lines and resonators.

[2005-2006]

VO6L* [1980-2006]

Measuring or general use type piezoeleari
electrostrictive, magnetostrictive or
electromagnetic transducers

*This code is now discontinued and has been transferred
to VO6VO01A, V06/01B, V06/01D, V08/02 and V06
V04G from 200701. It remains searchable for records
prior to 2007.

See V06V, VO6N and V08J codes for motors and
actuators. Vibration generators for performing
mechanical work are in VO@04C.

VO&LO1* [1980-2006]

Piezoelectric, electrostrictive, magnetostrictive

*This code is now discontinued and has been transferred
to VO6V01B, ¥6-V01D, V06/02 and V06/04G from
200701. It remains searchable for records prior to 2007.

Materials are also in UTA02.
Ultrasonic, acoustic, magnetostrictive, electrostrictive

VO6LO1A*

Piezoelectric

*This code is now discontinued and Haeen transferred
to VO6V01B, V08/02 and V06/04G from 200701. It
remains searchable for records prior to 2007.
Piezoelectric composition, ceramic, ultrasonic, crystal,
igniter, switch, micromechanism, sensor, buzzer

[1987-2006]

VO6-LO1A1*

Medical appications

*This code is now discontinued and has been transferred
to V06V01B, V06/02, V06V04G and VO&04K from
200701. It remains searchable for records prior to 2007.
See also SOB.

Ultrasonic probes, acoustic transducers, ultrasonic
diagnostics transducers

[1987-2006]

VO6-LO1A2*

General measurements

*This code is now discontinued and has been transferred
to VO6V01B, V08/02 and V06/04G from 200701. It
remains searchable for records prior to 2007.

See also relevant S02, S03 codes.
Vibration, pressure, foec

[1980-2006]

VO6-LO1A3*

Piezoelectric transformers

*This code is now discontinued and has been transferred
to VO6V01B, V06/02 and V08/04F from 200701. It
remains searchable for records prior to 2007.

[1997-2006]



VO6-LO1A3A*

Multilayer

*This code isiow discontinued and has been transferred
to VO6VO01B1, V06/02 and V08/04F from 200701. It
remains searchable for records prior to 2007.

[2002-2006]

VO6-LO1A3B*

Rosen type

*This code is now discontinued and has been transferred
to VO6V01B2, V08/02 andv06-VO4F from 200701. It
remains searchable for records prior to 2007.

[2002-2006]

VO6LO1A4* [1997-2006]

Piezoelectric (contactless) switches

*This code is now discontinued and has been transferred
to VO6V01B, V08/02 and V08/04E from 200701. It
remains searchablfor records prior to 2007.

VO06-L01B*

Magnetostrictive

(VO6L01)

*This code is now discontinued and has been transferred
to VO6V01D, V08/02 and V08/04G from 200701. It
remains searchable for records prior to 2007.

[1997-2006]

VO06-L02*

Manufadure, testing

*This code is now discontinued and has been transferred
to VO6V01, VO6V03A and VO&03B from 200701. It
remains searchable for records prior to 2007.

Polarising, polymerising, coating, process, assembling

[1980-2006]

VO6-LO2A* [2005-2006]

Micromachining process, method or apparatus

*This code is now discontinued and has been transferred
to VO6VO01 and V08/03A7 from 200701. It remains
searchable for records prior to 2007.

See also UEC and U1B03F codes.

MEMS, microsensor, nanosensoicsitmachining,
micromachining

VO6-L03* [1997-2006]

Microsensors; nanosensors

*This code is now discontinued and has been transferred
to VO6VO1K, V08/02 and V08/04G from 200701. It
remains searchable for records prior to 2007.

Micromachining, micromeemical,
microelectromechanical, micromechanism

VO6-LO3A*

Nanosensors

*This code is how discontinued and has been transferred
to VO6V01K2, V06/02 and V086/04G from 200701. It
remains searchable for records prior to 2007.

[2002-2006]
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VO06-L04*

Smart sensors

*This code is now discontinued and has been transferred
to VO6V01Q, V08/02 and V08/04G from 200701. It
remains searchable for records prior to 2007.

Intelligent

[1997-2006]

VO06-L05*

Electromagnetic sensors

*This code is now discontinuexhd has been transferred
to VO6VO1A, V086/02 and V06/04G from 200701. It
remains searchable for records prior to 2007.

[1992-2006]

V06-LO6*

Ultrasonic sensor

*This code is now discontinued and has been transferred
to VO6VO1N, V06/02 and V06/04G from R0701. It
remains searchable for records prior to 2007.

Includes measurement type ultrasonic sensors.

[2005-2006]

VO6-L10*

Resonant sensors

*This code is now discontinued and has been transferred
to VO6V02 and V08/04G2 from 200701. It remains
searchable for records prior to 2007.

[2002-2006]

VO6-M

Small electric machines

Includes low power electric machines. Medium and large
size machines and their controllers are in X11 and X13,
respectively. Indeterminate size machines are in both V06
and X11 classes.

V06-M01

Synchronous machines
Motors, generators

VO6-MO1A

With permanent magnet

VO6MO1A1 [2008]
Interior permanent magnet
IPM

VO06-M01B

Without permanent magnet

VO6:M01C [1997]

Hybrid synchronous machines

Includes combined permanent magnet and wound rotor
type synchronous machines.
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V06-M02

DC and induction machines

Includes universal machines.
VO6MO2A [1987]

DC machines

Motors, generators, commutator motors, shunt motors
V06-M02B [1987]

AC machines

Induction, squirrel cage asynchronous capacitorstart,
splitphase, AC commutatemachine

V06-M03
Non-mechanical commutator machines

Includes both AC and DC type brushless motors.
Brushless, electronic commutator

VO6-MO3A [1997]
Permanent magnet
PMDC/AC brushless

V06-M03B [1997]

Switched reluctance
SR DC/AC brushless

VO6:M03C [1997]

Sensorless
BEMF

VO6-M04

Machines with vibrating armatures or coils

Includes voiceoil type motors, solenoidal motars
vibration motors

Reciprocating/oscillating magnet, polarisadmature,
vibration motor

VO6MO4A [1997]

Voice coil motors

V06:MO05
Stepping motors

VO6MO5A [1987]
Variable reluctance

VO6-MO5B [1987]
Permanent magnet

V06-M05C [1997]
Hybrid

V06-M06
Other electricmachines

LyOft dzZRSa WLISN1LISGdzZf Y2(iA2yQ Y2(i2NAZ

Electrodynamiclutches;brakes,-gears

VO6-MOBA [1987]

Synchros and selsyns
AC position motors

VO6MO06B [1987]
Linear motors

VO6MO6B1 [1997]

Asynchronous
Induction, AC, LIM

V06-M06B2 [1997]

Synchronous
AC, LSM

V06-M06B3 [1997]

Direct current
DC, linear

VO6:M06B7 [1997]

Piezoelectric or electrostrictive
(VO6MO6D)

V06-M06B8 [1997]

Electrostatic
(VO6MO6F)

V06-M06B9 [1997]

Magnetostrictive
(VO6MO6)

VO6M06C [1987]
Tachogenerators

Includes AC and DC type speed or rpm counters. See S02

G codes also.

VO6:M06D [1987]

Piezoelectric or electrostrictive motors, actuators;
piezoelectric generators

Includes piezoelectric elements placed in printheads of
inkjet printers (sealso S085 codes for inkjet printers).
Also includes surface acoustic wave actuators for which
U14G is also assigned.

Bimorph actuators, SAW actuators

VO6M06D1 [1992]
Ultrasonic motors



V06-M06D2 [1997]
Generators
V06-M06D3 [2002]

Laminated type

V06-M06D4 [2002]
Bimorph type

V06-MO6E [1987]
Servomotors

V06-MO6F [1992]

Electrostatic motors, actuators, generators

V06-M06G [1992]

Micromotors/microactuators;
nanomotors/nanoactuators

See also UBO3F. For mfg. see VOAL1 and U11C18C
codes.

Micromachine, micromachining, micromechanical,
microelectromechanical, micromechanism

V06-M06G1 [1992]
Electrostatic excitation

VO6-MO6G1A [2002]

Comb motors

VO6M06G1B [2002]
Wobble motors

V06-M06G2 [1992]
Magnetic excitation

V06-M06G3 [2007]

Electrothermal effect

For nonMEMS type electréghermal actuator see V66
MO6M.

V06-M06G8 [2005]

M icrogenerators; nanogenerators

VO6-MO6G8A [2005]
Nanogenerators
VO6-M06G9 [2002]

Nanomotors/nanoactuators
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V06-MO6H [1997]
Magnetostrictive motors, actuators; generatsr

(VO6MOB)

Includes magnetostrictive motors, actuators and
generators

VO6-MO6H1 [2005]

Motors; actuators

V06-M0O6H2 [2005]
Generators

V06-M06J [1997]
Corona motors
(VO6MO06)

V06-M0O6K [1997]
Magneticfluid motors, actuators
(VO6MO06)

Includeselectromagnetic pumps used for moving liquid
metal or some other magnetic fluid using
electromagnetic force. Electromagnetic pumps for high
power applications are coded under XHD3B only.

V06-M06M [1997]
Shapememory alloy motors
(VO6MO6)

V06-MO6N [1997]
Printed-circuit or pancake motors
(VO6MO6)

V06-MO6P [1997]
Multidimensional motors
(VO6MO6)

V06-M06Q [2002]

MHD generators
See X1:H03B for medium/high power machines.

Magneto-hydro-dynamics

VO6-MOBR [2005]

Ultrasonic motors

Includes norpiezoelectic type ultrasonic motors; See
V06-M06D1 for piezoelectric ultrasonic motors.



666 V: Electronic components

VO6MO06S [2007]

Electroactive polymer motors

Includes actuators/motors and generators having, for
example, an electractive polymer for electrical to
mechanical, andliceversa, energy conversion. See Y06
MO6D codes for piezoelectric actuators or motors. The
actuator may have either a liquid or solid electrolyte.

EAP
VOBMOBT [2008]

External rotor type motor

Includes motor with an outer or external rotor
construction.

V06-MO7

Magnetic circuits

Magnets, magnetic poles, cores, yokes, tooth, slots,
laminations

VO6MO7A [1987]

Stator

Includes insulation details of stator.
V06M07B [1987]

Rotor

Includes insulation details of rotor.
V06-M08

Windings

Slotclosures, wedges €, fastening windings
V06-M0O8A [1987]

Conductor shape, form, construction or layout

Coils, disc, flat
V06-M0O8AL [2002]

Printed coils/windings

VO6-M08B [1987]

Insulation; shielding; protection
Corona protection

VO6-M09

Casings; supports

Includesenclosures, casings, bearing and brush supports,
bearing shields or end plates. Also includes lubrication
and insulation details of bearings, etc.

Housingmachine mantings, seals, explosigroofing,
vibration-damping, brush holders

VO6-MO9A [2002]

Connetors; terminal boxes

V06-M10

Arrangements for handling mechanical energy

Shaft, clutches, brakes, gears, pulleys, mechanical
starting, loads, flywheels, balancing arrangements,
bearings, couplings

VO6-M10A [2002]

Microgears;microtransmission

VO6M11

Manufacture, testing, repair and maintenance
Includes recycling details (see also X264).

VOBM11A [1983]

Commutators, sliprings, brushes

Includes wear indicators. See also WRRR for
manufactureof general commutators, brusiseetc.

V06-M11B [1983]
Windings

Caoiling, inserting wires, winding jigs, laying conductors,
conductor bending

VO6M11C [1987]

Insulation, balancing, centering

Includes impregnating, insulating, heating or drying of
windings, rotors or machines. Also lindes
centering/balancing details of motor

Taping

VO6:M11D [1987]

Core
For rotor or stator bodies.

Magnetic poles, casting, moulding, laminating, slotting,
magnetic circuits

VO6M11E [2016]

Casings and supports
Housing, enclosure

VO6M11G [2005]

Micromachining process, method or apparatus
See also UL and U1BO3F codes.

MEMS, micromotor, microactuator, nanomachine,
nanoactuator, siliconmachining, micromachining

VO6M11M [1997]

Testing, repair and maintenance

Includes analysis, diagnosis, ntoring, fault detection.
This code can be used in conjunction with other \W0BL
codes, e.g. together with VO11A, V06 M11B, V06
M11C and V08111D for testing of brushes, windings,
insulation and cores, respectively



VO6M11P [1997]
Characterised by usef microprocessors

VO6M12 [1983]

Commutators, sliprings, brushes

Includes connections with windings, commutation
improving arrangements. See also M.

Commutator segments, current collectors

VO6M13 [1992]

Cooling, ventilation

This code covers cting and/or ventilation of e.g. the

motor itself, andnot when the motor is part of the

cooling/ventilation system for cooling another device.
Vo6M14 [1992]

Structural association with electric component
Includes measuring and protecting electronic

comporents e.g. resistors, switches or RFI suppressors.

Position/rotation/direction detectors

V06M15 [2002]
Materials
VO6-M15A [2002]

Conductive materials

Includes details of materials for thermal or electrical
conduction.

V06-M15B [2002]
Magneticmaterials
VO06M15C [2002]

Insulative materials
Includes details of materials for electrical insulation.

VO6M16 [2008]

Nonrelectrodynamic motor details

Includes details, such as electrodes, for piezoelectric,
electrostatic, etc motors.

V06-M20

Other detaib

This code includes details of model illustrating /
demonstrating how an electric motor works. See also
WO04WO07C for demonstration of process or effect. Also
includes machine simulation/design. Includes motor
cable details

Motor simulation, generator siulation, electric machine
simulation, motor design, generator design, electric
machine design
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VO6N [1983]

Controlling small electric machines

Includes control of low power motors, actuators and
generators.

VO6-NO1 [1983]
Stepping motors

Translation cicuit, stepper, stefby-step motor

VO6-NO1A [2005]
Variable reluctance

VO6NO1B [2005]

Permanent magnet

V0O6-N01C [2005]
Hybrid
VO6-N02 [1983]

DC mechanical commutator motors

Shunt motor

VO6:NO3 [1983]
AC motors

VO6-NO3A [1997]
Asynchronous
Induction

VO6-NO3B [1997]
Synchronous

VO6:N03B1 [2006]

With permanent magnet

VO6-N0O3B2 [2006]
Without permanent magnet

VO6N04 [1987]

DC brushless motors

VO6-NO4A [1997]
Permanent magnet
PM DC brushless

VO6-N04B [1997]

Switched reluctance
SR D®rushless
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V06-N04C [1997]
Sensorless
BEMF

VO6-NO5 [1987]
Starting

V06-N0O6 [1987]

Braking Stopping
Reversing, resistiveregenerativebraking

VO&NO7 [1992]

Piezoelectric or electrostrictive motors, actuators
Ultrasonic

V06-NO8 [1997]
Electrostatic motors, actuators

V06-N0O9 [1997]
Magnetostrictive motors, actuators

VO6-N10 [1997]
Servomotors
VO6-N11 [1997]

Linear motors

VO6N11A [1997]

Asynchronous
Induction, AC, LIM

VO6N11B [1997]

Synchronous
AC, LSM

VO6N11C [1997]

Direct current
DC, linear

VO&N11D [1997]

Piezoelectric or electrostrictive

VO6N11E [1997]
Magnetostrictive
VO6N11F [1997]

Electrostatic

VO6-N12 [1997]
Voice coil motors

VO6-N13 [1997]
Corona motors

VO6N14 [1997]
Magneticfluid motors, actuators
(VO6N)

VO6-N16 [1997]
Shapememory alloy motors
(VOBN)

VO6-N18 [1997]
Printed-circuit or pancake motors
(VOBN)

VO6N20 [1997]
Multidimensional motors
(VO6N)

VO6N21 [2019

Machines with vibrating armatures or coils
Control of ultrasonic motors are coded wBTdVO6N36

only.
Vibration motor
VO6-N22 [1997]

Micromotors/microactuators;
nanomotors/nanoactuators

Micromachine, micromachining, micromechanical,
microelectromechanical, micromechanism

VOBN22A [2002]

Nanomotors/nanoactuators

VO6N24 [1997]
Smartpower IC controllers

Integrated circuit controller, integrated smart power
circuit

VO6-N26 [1997]
Microprocessor control
Includes DSP, ECU, PLC.

VO6-N30 [1997]
Multimotor control



VO6N35 [2002]
Remote motor control

VO6N36 [2005]

Ultrasonic motors

Use this code together with other V&8 codes if required
for highlighting the type of motor being controlled.

VOBN37 [2005]

Vector control

Fieldoriented, fluxvector, directtorque, control,
regulation

VO6N40 [2005]

Low power generators

For records printo 2005, see X1&02 codes. Medium
and high power generator control is in XGR2.

VO6N40A [2005]
Synchronous generators

V06-N40B [2005]
DC generators

VO6N40C [2005]
Induction generators

VO06N40D [2005]

Piezoelectric generators

VO6-N40E [2005]

Magnetostrictive generators

VO6-N40F [2005]

Electrostatic generators

VO6N40G [2005]
MHD generators

VO6N40H [2005]

M icrogenerators; nanogenerators

VO06-N40H1 [2005]
Nanogenerators
VO6-N45 [2005]

Speed control or regulation of electrical machines
characterized by specific switching or control
device
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VO06-N45A [2005]
Characterized by diodes
VO06:N45B [2005]

Characterized by bipolar transistors

VO6N45C [2005]
Characterized by FETs

V06:N45D [2005]
Characterized by IGBTs

VO6N45E [2005]

Characterized by combination of switching
devices

VO6N45F [2005]
Characterized by A®-DC converter

VO6N45G [2005]
Characterized by D&@-AC converter

VO6-N45H [2005]
Characterized by A@-AC converter

VO6-N45] [2005]
Characterized by D@-DC converte

VO6P [2007]

Power generation plant

Covers only very low power generation. Medium to large
scale power generation is covered in XX14 and X15.

V06.P0O1 [2007]

MEMS or chipscale power plant

Includes the implementation of whole power plants on a
MEM devce or chip. Covers mictmombustion of fuels to
drive a micro steamor gas or other- turbine, which

drives a micregenerator. Individual MEMS generators
are in VOBMO6G. See also UIR03F codes

Micro power generator

VO6:P02 [2007]

Small scale power plat

Includes low wattage power plants typically used for
powering small electronic equipment.
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































