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Product lineup

Point autofocus probe
Non-contact 3D measuring instrument

NH Series

Highest-end model with 1nm resolution
[Applications]

Shape measurement, inspection of aspherical
lenses, light guide plates, molds, etc.

NH-3SPs

Measuring range (X, Y, Z) = 150 x 150 x 10 mm
Z = 130 mm (Optional)
Resolution(X, Y, Z) = 0.01 x 0.01 x 0.001 pm

Standard model which offers excellent
functions and high-cost-performance

NH-3Ns

Measuring range (X, Y, Z) = 150 x 150 x 10 mm
Z =110 mm (Optional)
Resolution (X, Y, Z) =0.1 x 0.1 x 0.01 pm

Perfect solution for quality control of
semiconductor products
[Applications]

8-inch wafer, lead frame, etc.

NH-4Ns

Measuring range (X, Y, Z) = 250 x 200 x 10 mm
Z = 110 mm (Optional)
Resolution (X, Y, Z) = 0.1 x 0.1 x 0.01 pm
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Largest model with gate-type structure
[Applications]
Large and heavy precision molds

NH-5Ns

Measuring range (X, Y, Z) = 300 x 400 x 10 mm
Z = 130 mm (Optional)
Resolution (X, Y, Z) =0.1 x 0.1 x 0.01 pm

Excellent model for measuring forms and
evaluating optical characteristics

NH-3MAs

Measuring range (X, Y, Z) = 100 x 100 x 10 mm
Resolution (X, Y, Z) = 0.1 x 0.1 x 0.01 um




[SO-approved measurement method

IS0 25178-605

Areal surface texture - non-contact 3D measuring instrument (point autofocus probe)

Measurement principle comformed to the ISO standard (IS0 25178-605) offers
highly reliable data.

i | w
L o - -« 0
Mr\ : : ~
C:::w .::. CD
LN LN LN
B | Vo
1
! A
' | “
w«ém 0 i %“é%“i\ o 7t :
(A) In-focus (B) Defocus (C) Autofocus

Principle of point autofocus instrument

The NH Series consists of an autofocus laser beam microscope (AF microscope) and a high precision

XY scanning stage. In the figure above, the laser beam incorporated in the AF microscope passes through
the objective (indicated by the red line) and forms a laser spot on the surface of the workpiece as a “probe”.
The reflected laser beam from the workpiece surface passes through the objective again and forms an image
on the autofocus sensor (AF sensor). The AF sensor detects the laser spot displacement in real time and
adjusts the AF microscope back to the in-focus position. This measuring method, point autofocus profiling,

is immune to the surface colors and reflectivity as the AF sensor detects the position of the laser spot.

In addition to the conventional index measurement mode, the scan autofocus measurement mode provides
high speed measurement and high precision measurement.

ISO standards for areal surface texture measurement

The autofocus method adopted into the NH series is based on a measurement principle that was proposed
to ISO by a project team led by Mitaka Kohki in the domestic ISO committee. The method was named as
“Point autofocus profiling” in 2008 and was officially standardized as ISO 25178-605 (Point autofocus
probe) in February 2014.

M Classification of areal surface texture measurement methods in ISO Standards

ISO 25178-6 : Classification of methods for measuring surface texture
-601 : Nominal characteristics of contact (stylus) instruments
-602 : Nominal characteristics of non-contact (confocal chromatic probe) instruments
-603 : Nominal characteristics of non-contact (phase-shifting interferometric microscopy) instruments
-604 : Nominal characteristics of non-contact (coherence scanning interferometry) instruments
-605 : Nominal characteristics of non-contact (point autofocus probe) instruments
-606 : Nominal characteristics of non-contact (focus variation) instruments
-607 : Nominal characteristics of non-contact (confocal microscopy) instruments



High correlation with international standards for roughness measurement

Point autofocus profiling (PAP) has a high correlation with roughness standards for stylus instruments and
obtains highly reliable data.

MRoughness standard: TypeD1 (ISO5436-1)  EMMeasurement method: stylus
M Calibration: PTB (Germany) B Tip radius: 5 pm
M Cutoff value (Ac): 0.8 mm MEvaluation lenght (In): 4 mm

(Stylus: tip radius R = 5 pm)

Roughness parameters PTB
PTB inspection sheet (Ra) 0.227 pm (£ 3%)

(Rz) 1.50 pm (+ 4%)

%ﬂm " A A\ A .wmw‘wﬂe W
LN \ f{A ’v " . ﬁ l
,*‘\M wﬁ\, i\\“ | WM‘ ‘,' rm“\,f*‘v/” \ 4“ W /Kw J N 'w“,
1

\’i

,qrﬂ

M M

Roughness parameters NH-3SPs
NH Series measurement result (Ra) 0.229 pm

(PAP: laser spot radius R = 0.5 pm) I (Rz) 1.497 um

Measurement precision with different standards

Step height standards

W Step master (Mitutoyo) B Step height standards (VLS| Standards)
Specification: (10 £1.5) um  Measurement result: 10.012 pm Specification: (1.779 £ 0.011) um Measurement result: 1.788 pm
*Measuring instrument: NH-3SP *Measuring instrument: NH-3SP
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Unique optical system and measurement methods

Autofocus optical sytem cuts ghost and stray light Edge detection function that measures xy coordinates of step heights
The autofocus optical system cuts out unnecessary Many non-contact size measuring instruments use CCD cameras to
light to achieve targetted measurement. detect edges by setting an image gradient as a threshold*. On the other

hand, NH Series measures forms and detects edges of a workpiece by
setting the AZ from the surface height as a threshold. Hence, NH Series
is immune to color and reflectance ratio of a surface and capable of
measuring a large area in high precision. This function is essential for
measuring dimensions of high precision, high density and enlarging
semiconductor products and optical devices.

*Image processing software (Optional) offers this funciton

Outer diameter Width
measurement measurement
Transmissive surface Secondary reflection of | Threshold value AZ
a Vee-groove
Detects more than 3 edges and Detects more than 4 edges and
measures each radius and the measures each width and

central coordinate crossing angle



Perfect solution for measuring all kinds of surface

[Key features]

No damage with non-contact measurement

The laser probe (non-contact probe) offers “no stylus
wear” which leads to non-destructive measurement
of a workpiece surface. Repetitive form and areal
surface texture measurements of a costly precision
mold can be easily done.

Damage to a stylus and workpieces 1 ym laser beam spot

Large measuring area and high precision measurement

The laser probe with a radius of 0.5 pm and the precision XY scanning
stage directly measure an area of several tens of millimeters down to
the sub-micrometer level (measuring range: XYZ = 150 x 150 x 10 mm,
scale resolution: XY = 0.01 ym, Z = 0.001 ym (model: NH-3SPs))

um

0 IS0 12781
Flatness Parameters
FLTt 0437, pm
FLTp 0200 pm
FLTv 0.237 pm
FLTq 0.080 pm
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Straightness of the XY scanning stage + 0.107 ym Flatness of the XY scanning stage: 0.437 ym
(Measuring length: 150 mm) (Measuring area: 150 x 150 mm)
Excellent angle tracking capability Maximum measurable angle:

8 / degrees
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The highly sensitive autofocus sensor
captures low levels of light reflected from
the workpiece surface, allowing for the

direct precision measurement of steep - \ v y -
angles and step heights. ‘ " - )\j
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No influence of surface colors / reflectance

NH Series directly measures various types and
materials of surfaces, such as coated glass with
very low reflectance (approximately 0.5 %),
mirror surfaces with reflectance of 90 % or
greater, plastics, rubber, paper, thin films, etc.

Live camera image of the measurement point

The built-in CCD camera offers a live view of the laser
beam spot. Image processing function* offers edge

detection and circle measurement. Measurement

* Optional point




topography in high precision

[Measurement functions]

Spatial coordinates Auxiliary functions

NH Series has various spatial coordinate construction functions to assist workpiece-oriented measurement.
These auxiliary functions offer pinpoint measurements for efficient quality control.

Y Y
/ Y Y
Y Workpiece Workpiece
- / e
h’ %
X X X X
Alignment Reference plane creation Point measurement Height measurement
Converts the absolute Creates a reference plane by Measures heights of any line  Obtains multi-points around
coordinate system of the measuring more than 3 in an equal pitch. the specified height
instrument into the relative heights (max. 300 points). [Application] Waviness and position for a height
coordinate system of the Flatness can be calculated warpage measurements ofa  measurement and calculates the
workpice. by measuring more than 10 lead frame. average, max. and min. values.
heights. [Application] Max. height
measurement of BGA.
Curve Edge Circle Width
Measures the curvature either ~ Detects an edge by setting a Detects the center point and Measures a width of a
by measuring heights on two threshold value. the radius of a circle, a groove or a rectangular
specified circles or cross circular cylinder or a hole. parallelepiped by defining
measurement. two lines for specifying the

width.

Application example

Macro measurement

Macro measurement offers automatic
measurement and evaluation by linking image
processing function®, spacial coordinate
function and specified point measurment
function of the point autofocus probe.

~ 1587922

X=20mm
Y =20 mm
Z=1.59 mm

*Optional

EB Align the workpiece at the specified position

Measure the specified area for warpage evaluation 104

Measure the specified length for step height evaluation and 0s 5" ‘\ i
carry out PASS / FAIL tests 00 J \ )|
Measure the heights of the specified positions - T T T T japnny

Parameters Unit  Stepl Step2
Maximum depth mm 1.01 1.01



NH Series solves various measurement problems

[Comparison with other measurement methods]

Problem with
contact probe

)

The stylus scratches the workpiece surface

e

A Cannot measure soft and sticky workpiece

A Cannot accurately set the measurement
position

A Stylus wears out

Problem with
laser microscope

The measurement range is its filed of view

A Patching is necessary for large area
measurement

A Cannot program automatic measurement

Problem with
interferometry

4

Unable to measure large form changes

A Cannot measure slopes

A Only measures within the field of view

A Cannot measure warpage in the order of
several millimeters

Problem with
focus variation

Unable to measure mirror surface

A Cannot meausre surface roughness of
mirror-finished surfaces

A Surface treatments are necessary for
transparant workpiece




Non-contact measurement preserves the workpiece surface

NH Series
solution

Fresnel lens

Stage movable range is the measuring range which directly
NH Series measures a large area

solution
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Pitch evaluation in the large area

NH Series
solution
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Contour reference material (EDM)

Directly measures mirror surfaces and transparant materials without
surface treatments

NH Series
solution
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