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Measurement
Calibration or Measurement Services Measurand Level or Range Conditions/Independent Expanded Uncertainty
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Class Instrument or Instrument Type | Minimum Maximum units Parameter Specifications Value Units Coverage Lev_el of expan_ded Comments Service
artifact or Method value value Factor Confidence | uncertainty a e
; Identifier
relative one?
Other stabilized laser: Ontical beat
Laser radiations | vacuum wavelength pu 633 633 nm 4E-10 4, nm 2 95% No 1
Ao frequency
Laser interferometer Comparison to
Length instruments sys_ten_]: error of master length 0.001 5 m Q[O'OS.’ O.IL] L um 2 95% No 2
indicated . inm
. interferometer
displacement L
(18 +0.15L), L in
End standards Gauge block: central Interferomgtry, 01 100 mm mm, values range nm 2 95% No 3
length L exact fractions from 18 nm to 33
nm
(18 +0.15L), L in
End standards Length bar: central Interferomgtry, 100 500 mm mm, values range nm 2 95% No 3b
length L exact fractions from 33 nm to 93
nm
Gauge block: central Mechanical f\fr?:vz.liil;)r’alr_] Ig
End standards 9 | comparison to 0.1 101.6 mm ’ 9 nm 2 95% No 4
length L from 25 nm to 61
gauge block
nm
Length bar: central Mechanical E\frlrl+vC;Ii2I;)r’al;1 Ig
End standards 9 : comparison to 101.6 508 mm ! 9 nm 2 95% No 5
length L from 58 nm to 163
length bar
nm
Line scale
End standards Length bar: central |interferometer with 100 1000 mm (30 +0.09L), L in m 2 95% No 6
length L wrung graduated mm
gage blocks
End standards Step gauge: face CMM 20 1200 mm (035+00001L), |, 2 95% No 7
spacing L Lin mm
Line standards Pre_msmn '”?e scale: . Line scale 0.002 1000 mm lllumination reflection only (3+0.1L) nm 2 95% No Approved on 8
line spacing, L interferometer 14 June 2004
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. Stage micrometer: Line scale R . Approved on
Line standards . . . 0.002 100 mm lllumination reflection only (3+0.1L) nm 2 95% No 9
line spacing, L interferometer 14 June 2004
_ Atomic force 0Q[0.003, 0.002P],
microscope & laser P in um. values
Line standards 1-D grating: pitch P displacement 0.1 10 pm ran epfroym 0003| MM 2 95% No 11
interferometer g ’
scale pm to 0.02 um
) Mechanical stylus @35+11), L in
External cylinder & laser mm. values range
Diameter standards | (plug, piston, pin, displacement 0.01 100 mm frorr; 35 nm to 1%5 nm 2 95% No 16
wire): diameter L interferometer nm
scale
External cylinder Mechanical
Diameter standards | (plug, piston, pin, comparison 0.1 25 mm 0.125 um 2 95% No 17
wire): diameter p
(85+0.4L),L in
Diameter standards I_nter'na_l cylinder Mechar_ucal 2 100 mm mm, values range nm 2 95% No 18
(ring): diameter L comparison from 86 nm to 125
nm
Mechanical stylus .
2 Incer 4 Q[21,0.5L], L in
Diameter standards S;g?;iébrall_l)' displacement 1 30 mm r;:;nr,nvza 1|ur?nsw r;ngg nm 2 95% No 19
interferometer nm
scale
: i 1+0.
Diameter standards Sp_here (bal): Mechar_ucal 1 100 mm ©1 O 00057L), um 2 95% No 21
diameter L comparison L in mm
3to 72 with
Anglg k_)y circle- | Optical polygon: face | Index tak_)le and 5 120 o Number of n_ommally equal, 014 N 2 95% No 22
dividers angle autocollimator faces integer angles
between sides
) L _ n=3,4,5,6,8,9,
Anglg k_)y circle- Index table: index Index tak_)le and 360/n (n = 360/n (n = 3) o NL_mjk?er of 10,12, 15, 18, 20 014 N 2 95% No 23
dividers angle autocollimator 24) divisions
and 24
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Angle artefacts | AN9'€ block: included | Indexing table and | - 157¢ 45 0 0.14 " 2 95% No 24
angle autocollimator
Indexing table and
Angle artefacts | A"91® b'gﬁg;énc'“ded amoc":,'vrgatm °| 0.000278 45 o 0.18 " 2 95% No 25
autocollimators
Angle prisms Opt_lca_l wedge: Autocollimator 0 60 " 0.1 " 2 95% No 27
deviation angle
Spindle-based
Roundness External cylinder roundngss 0 05 um 12 nm 2 95% No 29
standards (plug): roundness measuring
instrument
Spindle-based
Roundness Internal cylinder roundngss 0 05 um 12 nm 2 95% No 30
standards (ring): roundness measuring
instrument
Roundness Sphere or Sﬁg]udr:?i_nb:sssed Sphere
hemisphere: : 0 0.5 um >P 5 mm to 100 mm 12 nm 2 95% No 31
standards measuring diameter
roundness .
instrument
Groove or step-height r?[lv’aTLTe]s’ rHar:ne
Surface texture | standard: step height | Stylus instrument 0.007 25 um Hm, 9 nm 2 95% No 35
H from 1 nmto 175
nm
Roughness standard:
Surface texture | ISO parameters Ra, | Stylus instrument 0.3 10 um Q[O'Ol’. 0.013R], um 2 95% No 37
Rq, Rz R in um
Thread plug, plain: .
Screw standards pitch diameter 3-wire method 1 500 mm 1.25 um 2 95% No 38
Threaded plug,
Screw standards tapered: pitch 3-wire method 1 500 mm 1.25 um 2 95% No 42
diameter
i i 25+ 0.
CMM artefacts Ball bar: ball spacing CMM 300 1500 mm Kinematically ©.25 .O 0005L), pm 2 95% No 60
supported L in mm
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Miscellaneous | Hardness indenter: | g jnstryment 180 220 um 0.4 um 2 95% No 61
complex geometry radius
Svimaeesey | seutun vene
i i 0,
Reference materials SRM 484/2070): line Ias_er displacement 0.5 5 um 0.034 to 0.051 um 2 95% No 68
) interferometer
spacing
Stylus instrument
with calibrated step
Sinusoidal roughness| heights for Z, 0.3Ra 0.3Ra
Reference materials | standard, SRM 2071: HeNe laser (period = (period = um 0.015 um 2 95% No 69
Ra displacement 100) 100)
interferometer for
X
Stylus instrument
with calibrated step
Sinusoidal roughness heights for Z, 0.3Ra 0.3Ra
Reference materials | standard, SRM 2071: HeNe laser (period = (period = um 0.31 um 2 95% No 70
period displacement 100) 100)
interferometer for
X
Stylus instrument
with calibrated step
Sinusoidal roughness|  heights for Z, ’ !
Reference materials | standard, SRM 2072: HeNe laser ! R_a (period | 1 R_a (period um 0.027 um 2 95% No 71
’ =100) =100)
Ra displacement
interferometer for
X
a7
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Stylus instrument
with calibrated step
Sinusoidal roughness heights for Z, . .
Reference materials | standard, SRM 2072: HeNe laser ! R_a l(gg)nod ! R_a l(gg)nod um 0.24 um 2 95% No 72
period displacement - -
interferometer for
X
Stylus instrument
with calibrated step
Sinusoidal roughness heights for Z, ) !
Reference materials | standard, SRM 2073: HeNe laser 3 R_a l(gg)nod 3 R_a l(gg)nod um 0.08 um 2 95% No 73
Ra displacement - -
interferometer for
X
Stylus instrument
with calibrated step
Sinusoidal roughness heights for Z, . .
Reference materials | standard, SRM 2073: HeNe laser 3 R_a l(gg)nod 3 R_a l(gg)nod um 0.12 um 2 95% No 74
period displacement - -
interferometer for
X
Stylus instrument
with calibrated step
Sinusoidal roughness| heights for Z, ’ !
Reference materials | standard, SRM 2074: HeNe laser ! Ra_ E‘%‘;”Od ! Ra_ E‘%‘;”Od um 0.02 um 2 95% No 75
Ra displacement - -
interferometer for
X
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Stylus instrument
with calibrated step
Sinusoidal roughness heights for Z, . .
Reference materials | standard, SRM 2074: HeNe laser ! Ra_ E‘%‘;”Od ! Ra_ E‘%‘;”Od um 0.06 um 2 95% No 76
period displacement - -
interferometer for
X
Stylus instrument
with calibrated step
Sinusoidal roughness|  heights for Z, ’ !
Reference materials | standard, SRM 2075: HeNe laser ! R_a S(gg)nod ! R_a S(gg)nod um 0.012 um 2 95% No 77
Ra displacement - -
interferometer for
X
Stylus instrument
with calibrated step
Sinusoidal roughness heights for Z, . .
Reference materials | standard, SRM 2075: HeNe laser ! R_a S(gg)nod ! R_a S(gg)nod um 0.47 um 2 95% No 78
period displacement - -
interferometer for
X
Optical microscopy
. ] & laser
. Linewidth, photomask . o
Reference materials | SRM 473 linewidth _dlsplacement 0.5 30 pm 37 nm 2 95% No 79
interferometer
scale
Pitch, photomask Optlcatlg‘rlrgzgorscopy
. (magnification I o
Reference materials standard) - SRM 473: _dlsplacement 2 60 um 10 nm 2 95% No 80
. interferometer
pitch
scale
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Pitch, microscope Optlcatl&rln;g;scopy
Reference materials (magnification displacement 1 10000 um 10 nm 2 95% No 81
standard) - SRM .
. interferometer
2800: pitch
scale
. . Micrometer with
Pin gage for optical laser displacement
Reference materials | fiber ferrules (SRM . P 125 125 um 0.05 um 2 95% No 82
) interferometer
2522): diameter
scale
Optical fiber ferrule Ia':l;r;r(;)irsneltairevr\:?n i
Reference materials geometry (SRM . P 2.49 2.49 mm 0.065 um 2 95% No 83
; interferometer
2523): diameter
scale
Optical fiber coating M|cro_meter with
. |laser displacement
Reference materials |standard (SRM 2553):| . 244 244 um 0.258 um 2 95% No 84
: interferometer
diameter
scale
Optical fiber coating Ia':l;r;r(;)irsneltairevr\:?n i
Reference materials |standard (SRM 2554):| P 242 242 um 0.114 um 2 95% No 85
: interferometer
diameter
scale
Optical fiber coating Ia':l;r;r(;)irsneltairevr\:?n i
Reference materials |standard (SRM 2555):| . P 238 238 um 0.058 um 2 95% No 86
: interferometer
diameter
scale
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