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Profile Projectors

PH-3515F
SERIES 172 — Profile Projector

* Benchtop model uses a horizontal optical system.

o Suitable for thread pitch measurements—blurred or distorted
images will not be produced when workpiece is angled.

o Erect image on the day-bright screen.

o Standard twin fiber-optic illumination.

¢ 14" (353mm) diameter protractor screen with cross-hairs and
staggered lines for easy alignment.

¢ Digital angle measurement to 1" or 0.01°.

* Heavy-duty workpiece table incorporates linear scales for fast,
accurate measurement.

o Built-in linear scales for use with optional display counters.

PH-3515F

Built-in Surface lllumination

Includes Built-in Twin Fiber Optics to assist with
measuring surface features/defects.

Flexible housing allows the lighting condition to
be easily manipulated for a user dealing with a
lighting situation.

PH-3515 offers a variety of illumination options
from crisp couture illumination users have
come to expect, as well as coaxial and surfaces
illumination.

* Inspect edges with ease

* Amplify surface features

* Examine small changes in typography
(markings, scratching, dents)

Durable working stage with built-in T slots allows
for fixtures to be seamlessly mounted to a stage.
Mitutoyo offers a variety of fixturing options on
the PH-3515F which were made to accommodate
common industry applications

* In the picture to the left is the Mitutoyo
Tipped Saw Support Stand (172-001) used for
streamlined inspection of each tooth grind,
ensuring its consistency and accuracy across
teeth on a saw blade

172-001 172-002

2D Coordinate Interfacing RETROFITS

Model No. Description
M2 Non-edge Detection Unit with
SHEKASMZE ASUS Touchscreen PC
M2 with Edge Detection Unit &
SRR AP ASUS Touchscreen PC
264-161-13A QM-DATA200 Arm Type (P)-Plus)
@
X
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KA Counter (174-183A)
(Refer to page H-8 for more details.)
64AAB149: Counter stand

S W= ES ¥ WEEinch 7

(@ Part View

M2 Graphics-based “Part View"constructions
Generate popular construction types, like distances and
tangent lines, from within the graphical part view.

(@ Feature Detail B W EE ) mEoaom ?

R 2,52
1573 Pls6of6
Least Squares

Qui} | Done
M2 Geometric tolerance view

Measure features, set nominals, apply tolerances and view
deviation results with only a few quick clicks.




Projection Capacity

Max. workpiece width

Working distance

I

LT [

Max. workpiece diameter whose edge
line can be focused on the screen center

PH-3515F  Unit: mm
Magnification
(st X g | 20X | 50x | 100X
View field 353 17.65 7.06 35
L 235 235 80 109
W 93 (41) 40 14.6 9.5
D 152.4 116 30.4 19

('): When using surface illumination

Optional Accessories

172-482:
172-483:
172-484:
172-485:
172-486:
172-487:
172-166:
64PMI308:
172-116:
172-117:
172-118:
172-161:
172-119:
172-162:
172-286:
512305:
172-425:

10X projection lens set (standard accessory)
10X projection lens

20X projection lens set

20X projection lens

50X projection lens set

50X projection lens

100X projection lens set

Machine stand

Standard scale (50mm)

Standard scale (2")

Reading scale (200mm)
Reading scale (300mm)
Reading scale (8")
Reading scale (12")
Green filter

Halogen bulb (24V, 150W) (standard accessory)
Twin surface illumination

Fixture and Stage Accessories*

172-600:
172-601:
172-602:
172-603:

172-132:
172-001:
172-002:

Center support

Center support riser

Rotary vise (Max. workpiece dia.: 2.3" / 60mm)
V-block with clamp

(Max. workpiece dia.: 2" / 50mm)

Vertical holder

Tipped-saw support stand

Cutter support stand

* See page I-13 for details
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Find a Distributor

Profile Projectors

SPECIFICATIONS

Model No. PH-3515F

Order No. 172-868-11A*

Projected image Erect image
Effective diameter 14" / 353mm

Protractor screen

Screen material

Fine ground glass

Reference line

Cross hair line

Screen rotation

+360°, fine feed and clamp

Angle display (LED)

Resolution: 1" or 0.01° (switchable), Range: £370°, Functions:
ABSOLUTE /incremental mode switching, Zero set

Projection lens

Standard accessory: 10X (172-184), Optional accessories: 5X, 20X, 50X,
100X

Magpnification
accuracy

Contour illumination

+0.1% or less

Surface illumination

+0.15% or less

Light source

Halogen bulb (24V 150W)

Contour illumination | Optical system Telecentric system
Functions 2-step brightness switch, Heat-absorbing filter, Cooling fan
Light source Halogen bulb (24V 150W)

XY Stage Functions Adjustable condenser lens. Heat-absorbing filter, Cooling fan
Table travel (X-axis) 10" / 254mm

Surface illumination | Table size (X, 2) 17.7'x5.7" / 450x146mm

(Optional accessories) |Vertical travel (Y-axis) 6" /152mm

Resolution

0.001mm/.00005"*

Measuring Unit

Built-in Linear scale

Max. workpiece width

See (L) in chart to left

Max. workpiece load

100lbs / 45kg

Power supply

120V AC, 50/60Hz

Mass

333lbs / 150kg

Standard accessories

10X projection lens set, work stage,
power cord, halogen bulb, tube fuse, grounding wire, allen wrench

* Counter not included

DIMENSIONS

Unit: mm
18"(460)
O ®
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44.8"(1138)
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Profile Projectors

PJ-PLUS
SERIES 302 — Premium Benchtop Series

o Excellent durability and energy-saving performance
thanks to the adoption of an”LED illumination source”
and "fan-less cooling system”.

* The measuring projector that “can be operated intuitively”
even by inexperienced people and also has excellent
durability and energy-saving performance thanks to the
adoption of fan-less cooling system.

* Provides stable dimension and angle measurements in harsher
environments, such as manufacturing and processing lines,

Mitutoyo Ty
than can be handled by conventional models. :

LED (White)
No color change in projected image with changes in illumination intensity.

==LED
). s /= Halogen

X

~

Color temperature varies significantly with the level of halogen illumination
but not so much with LED illumination, so the appearance of the image varies
alot less as the LED level is adjusted. Also, the projected image under LED
illumination is sharper and easier on the operator's eyes which contributes to a
reduction in fatigue and more efficient inspection and measurement.

Stepless illumination adjustment

Mitutoyo

PROFILE PROJECTOR
PJ-PLUS

In addition to zero-setting and direction change,
the data output of each counter value adopts the
highly versatile RS-232C.

Resolution: 0.001 mm or 0.0001 in/0.001 mm.

LED Circular llluminator for PJ-PLUS (Optional)

LED illumination light can emphasize the contrast of
projected workpiece images, stereoscopic and sharp
observation. Projected image can be observed at high
color reproducibility; Low power consumption: 17.4W;
and long operating life: 30,000 hours.

SPECIFICATIONS

The conventional 2-step illumination adjustment
has been changed to stepless control so the level
of illumination can be precisely set to suit the
surface texture and color of the workpiece.

Model No. 172-502A*

Compatible model PJ-PLUS (Projection lens 10X and 20X
lllumination source White LED

Power consumption 12V/174W

LED life (reference) 30,000 H

* This optional accessory requires (12AAX044) and is compatibale

with the PJ-PLUS 20x Objective

Mitutoyo 5

Example of attaching the LED circular
illuminator on PJ-PLUS

PJ-Plus Objectives

Model No. Description

172-296 Projection lens set, 10X magnification
172-297 Projection lens set, 20X magnification
172-298 Projection lens, 50X magnification
172-299 Projection lens, 100X magnification

__ﬁ Projection lense

p \
r’ / ‘\; ”
\ f L

— |
Workpiece stage

N

L1: Max. height where focusing is available

12: Max. step where focusing is available (working distance)
D: Max. diameter when a cylinder image is projected on the
center line of the screen

Contour Surface
lllumination lllumination

Magnification | 10X | 20X | 50X [100X| 10X | 20X | 50X |100X

View Field 31.5(157] 6.3 | 3.1 [31.5/157| 63 | 3.1

V\{orking 66 [325(126| 5 [ 20| 2 |126] 5
distance | 2
_ L 91
P PIT0A T2 [ 87 [ 27 [ 10 [182] &1 [ 27 [ 10
_ ) 905
PI-P2010A g1 Te7 [ 27 [ 10 [181[ 61 [ 27 [ 10

Oblique Reflection Mirror

This is used for observing low-reflectivity workpieces, such
as plastic parts, and the surfaces of parts with high surface
roughness.

\

SN

172-229 (for 10X) 172-230 (for 20X)

Green Filter
(Improved contrast - less seceptible to ambient light)

172-160-3




2D Coordinate Interfacing RETROFITS

Profile Projectors

SPECIFICATIONS
Model No. PJ-P101A PJ-P2010A
Order No. 302-801-10A 302-802-10A
Unit system for Main Unit mm/in
Projected image Inverted-reversed

Effective diameter @315mm/12.4in

Screen rotation +360° (+370° for display)

Protractor screen

Angle display Digital Counter (ABS/INC mode switching, Zero Set)
Resolution 1"0or 0.01'
Cross-hairs 90° (solid lines)

Projection lens

Standard accessory: 10X, Optional accessories: 20X, 50X, 100X

Magpnification

10 x 8 20x (Equipped with external half-mirror for coaxial surface

illumination)
Lens Mounts Bayonet Mount
eticalon s Contour illumination +0.1%
Surface illumination £0.15%

Model No. Description

M2 Non-Edge Detection Unit with
SRS ASUS Touchscreen PC
64PKA-M2-PE M2 with Edge Detection Unit &

ASUS Touchscreen PC

264-161-13A-PJP

QM-DATA200 Arm Type (PJ-Plus)

Light source White LED light source
Contour illumination | Optical system Telecentric system

Functions Variable brightness adjustment

Light source White LED light source

Surface illumination
(Optional accessories)

Optical system

Adjustable condenser lens (ensuring even lighting across entire FOV at

specific magnification)

264-161-13A-PJP-OPT

QM-DATA200 Arm Type &

Optoeye Edge Detection (PJ-Plus)

Optional Accessories

172-116:
172-118:
172-119:
172-161:
172-162 :
172-160-3:
172-604:
172-229:

172-230:

172-378:
176-107:
172-604:
12AAE671:

332-161:
176-106:
172-196:
172-198:
172-502:

12AAX044:

Inspection tool, Standard scale 50 mm/0,1 mm
Inspection tool, Reading scale 200 mm/0,5 mm
Inspection tool, Reading scale 8"/0.02"
Inspection tool, Reading Scale 300 mm/0,5 mm
Inspection tool, Reading Scale 12"/0.02"

Green Filter, Colour filter

Swivel center support, Fixture/clamping material
Lens accessory, Oblique reflecting mirror for 10X
lens

Lens accessory, Oblique reflecting mirror for 20X
lens

V-BLOCK, with clamp

Fixture/clamping material, Holder with clamp
Fixture/clamping material, Swivel center support
Attachment, OPTOEYE-200 Attachment A,
250-350 mm

Sensor, Optoeye-200 edge detection sensor
Rotary table

Rotary table, 100 mm for TM-10058B

Rotary table, 100 mm with fine feed knob for
TM-10058

LED Circular llluminator (PJ-PLUS), for 10x and
20x + adapter 12AAX044

Damping Ring A (for PJ 20X), to connect LED
illumination 172-502 to 20x lens

B

[=]

toyo 4

HEw

"Got Questions?

Counter unit

Angle

Built-in Digital counter, range +370°, resolution: 1" or 0.01" (switchable),

zero set, ABS/INC switcha

ble

XY Axis Resolution

.001mm/.0001"

Functions

Zero set (with buzzer function), Unit switching, Direction switching
OPTOEYE input, External load signal input, RS-232C output

Edge Detection

OPTOEYE Retrofit Available (264-161-13A-PJP-OPT)

Measuring Unit

Digital Linear Scale

Measuring Range

100 x 100 mm / 4x4 in

200x 100 mm/8 x4 in

Table Size 250 x 250 mm /9.8 x 9.8 in 350 x 280 mm /14 x 11in
System Effective Table Area 142 x 142 mm /5.6 x 5.6 in 250 x 150 mm /9.8 x 5.6 in
Y Max Workpiece Height 91 mm/3.58in 90.5mm/3.56 in
Max Workload 10kg /22 lbs 8kg /17 lbs
DIMENSIONS
Unit: mm
400 M3
275 456
Miuboye Fo-Fuus
50 o

1092

854

66

90.5

66

80

20

20
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Profile Projectors

PJ-H30
SERIES 303 — High-Accuracy Profile Projectors

By separating axial motion and stabilizing the
XY measuring table in the vertical direction, high
measuring accuracy of (3+0.02L) ym has been
achieved on the PJ-H30 Series Profile Projectors.
Focusing is accomplished by moving the screen
head itself up and down with the hand wheel

or motorized unit. The power focusing (PJ-H30D
type) provides higher performance.

* Newly designed optical system with high NA
lenses provides drastically brighter and clearer
screen images during surface illumination.

¢ The three-lens mounting turret includes a
10X lens as standard. Four types of projection
lenses (5X, 20X, 50X, 100X) are available.

Switchable surface illumination: vertical or oblique

Contour illumination
(Standard)

1. Vertical transmitted
light illumination

2. Oblique illumination

High color reproducibility PJ-H30A3017B

XY stage travel range: 12x7" / 300x170mm

Quick-release mechanism

The turret of the PJ-H30 Series uses low-friction
bearings that enable smooth and rapid rotary
motion for changing magnification by bringing
different projection lenses into the light path. The
turret body uses bayonet mounts to aid quick
attachment and detachment of lenses.

A quick-release handle inside the X/Y handle
allows you to switch stage feed between
extremely coarse and fine traverse movement.

Projection Capacity

Max. workpiece T
diameter whose edge o
line can be focused on ! W Working distance
the screen center . l
1 Max.
H workpiece
\< / l height
[ | | |
Unit: mm
View Field| L IF D
Model No. = <m1m) (mzm ) i
5X Lens
177971 612 | 105 | 66 148
10X Lens
17247 306 | 105 | 705 | 197
10X Lens with
C-mount 30.6 105 70.5 197
172-500
20X Lens
172473 153 | 105 | 565 | 137
50X Lens
172-474 6.12 105 50 114
100X Lens
179475 306 | 105 | 50 114

10x C-Mount Camera Objective

Model No. 172-500
Camera Projected Image Inverted
Camera Magpnification 0.71X
Compatible Sensor Size Four Thirds 4/3 type
Camera Mount C Mount
Mountable Mass 0.9 kg or less

The projection lens is equi

pped with a C mount,

therefore a compatible digital camera can be
attached. Retrofitting is possible on a Profile
Projector (PJ-H). A workpiece can be observed

on the large-size projectio

n screen, and the

color image can be simultaneously saved on the
camera and observed on the monitor.



2D Coordinate Interfacing RETROFITS

Model No. Description
IR A QM-DATA200 Arm Type
264-161-13A-PJH (P-H30
QM-DATA200 Arm Type &
264-161-13A-PJH-OPT Optoeye Edge Detection
(PJ-H30)

Optional Accessories

172-271:
172-472:
172-473:
172-474:
172-475:
172-116:
172-117:
172-118:
172-161:
172-119:
172-162:
12AAG981:
172-370:
512305:

5X projection lens

10X projection lens (standard accessory)
20X projection lens

50X projection lens

100X projection lens

Standard scale (50mm)

Standard scale (2")

Reading scale (200mm)

Reading scale (300mm)

Reading scale (8")

Reading scale (12")

Green filter

Machine stand

Halogen bulb (24V, 150W) (standard accessory)

Fixture and Stage Accessories

el Fess fgpe Model No. PJ-H30A1010B | PJ-H30A2010B | PJ-H30A2017B | PJ-H30A3017B
Order No. 303-716-13A 303-717-13A 303-718-13A 303-719-13A
Projected Image Erect image
Effective diameter 12"/ 306mm

Protractor screen

Screen material

Fine ground glass

Reference line

Cross hair line

Screen rotation

+360°, fine feed and clamp

Resolution: 1° or 0.01° (switchable), Range: £370°,

Angle display (LED) Functions: ABSOLUTE/incremental mode switching, Zero set
Projection lens Standard accessory: 10x (172-472), Optional accessories: 2X, 5X, 20X, 50X, 100X
Lens mount 3-lenses mounting turret
Magnification ﬁlﬁ?r;[%rtion +0.1% or less
accuracy Surface illumination +0.15% or less
Light source Halogen bulb (24V 150W)
Loniaty Optical system Zoom telecentric system
illumination P - Y . - y. 3 -
Functions Brightness adjustment, Heat-absorbing filter, Cooling fan
Light source Halogen bulb (24V 150W)
Optical system Vertical / Oblique illumination with an adjustable condenser lens
Functions Non-stepped brightness adjustment, Heat-absorbing filter, Cooling fan
4x4" 8x4" 8x6.7" 12x6.7"
i g 100X 100mm | 200x100mm | 200x170mm | 300x 170mm
Resolution .0001" /0.001Tmm
Surface Measuring unit Built-in Linear scale
llumination Table size 11.8x9.4" 13.8x 11" 16.1 x 13.5" 20x13.5"
300 x 240mm 350 x 280mm 410 x 342mm 510 x 342mm
; 7.1 x59" 9.8x5.9" 10.6 x9.4" 14.6x9.4"
Fffective table area | 155 150mm | 250x150mm | 270x240mm | 370 240mm
Max. workpiece ht. 41" /105mm
I“g:g workpiece 22Ibs / 10kg 22lbs / 10kg 44 bs / 20kg 44 1bs / 20kg
Power supply 120V AC, 50/60Hz
Mass 391lbs/ 176kg | 396lbs/178kg | 556lbs/205kg | 471lbs/212kg

Standard accessories

10X projection lens set, masking shield, power cord, halogen bulb, tube fuse,
grounding wire, allen wrench, vinyl cover

DIMENSIONS

172-198:  Rotary table (Effective diameter: 4" / 100mm)
176-305:  Rotary table (Effective diameter: 7.2" / 183mm)
176-306:  Rotary table (Effective diameter: 9.4" / 240mm)
172-604:  Swivel center support
(Max. workpiece dia.: 3.1" / 80mm)
176-107:  Holder with clamp
172-378:  V-block with clamp
(Max. workpiece dia.: 1" / 25mm)
176-317:  Fixture mount adapter C
176-304:  Fixture mount adapter A
Availability Models
PJ-H30A1010B | PJ-H30A2017B
PJ-H30D1010B | PJ-H30D2017B
PJ-H30A2010B | PJ-H30A3017B
PJ-H30D2010B | PJ-H30D3017B
172-198 v [kl
176-305 (i
176-306 Ak
176-107 * v [l
172-378 * v [kl
172-604 [ [

* Able to attach to a Rotary table 172-198 or 176-305
(172-197 can only attach to 176-305).

** Fixture mount adapter C (176-317) is required.

*** Rotary table (172-198) is required.

*%%% Fixture

mount adapter A (176-304) is required.

382 (15.0")

796 (31.3") .
! Unit: mm

(&)

\

A

480 - 585 (18.9-23")
985 - 1090 (38.8-42.9")

TN

(Focal point) |

105 (0-4.17)

(Travel range)

| 180-230/7.1:9.17)
. >
& o soft ]
% ) @)
~ A -
mslER r— R
374 (147" [ 270 1067) | 365 (14.4") || 16(6")
404 (159") 86 745 (29.3")
50 2435 | 285 |50 pJ.H30A1010) [EX) 816 (32.1")
@) 96" 12y @ -
;‘j’ 3\ _(Focal point) (9.1-12.4")
2 g>05-3155
= [ %MMW;‘_‘_‘:EF — Eo *
i = = P £
o 6 e J
i [E > o
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: ShdllEE ‘ i
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150 255 | 401 150 (3.3
(59" (10") (15.8") (5.97) -
PJ-H30A3017B




Profile Projectors

PV-5110

SERIES 304 — Profile Projectors

e Large 500mm screen * Angled screen allows projected images to be

¢ Floor model uses a downward illumination easily traced or compared with a template.
system. * The oblique surface illumination system

* Digital readout protractor screen (including provides clear and bright images allowing easy
zero-setting, ABS/INC coordinate switching inspection of non-reflective workpieces such as
functions) for easy and error-free angle plastic parts or printed materials.
measurement.

Upward Vertical Projector

The PV-5110 one of the only Upward Vertical
Profile Projectors on the market. With its finely
tuned optic to view through the bottom of the
stage glass, this system is ideal for measuring
parts which need to be supported such as
rubbers or films. With only the illumination unit
mounted overhead, this leaves operators with
ample room to position their workpiece.

\Mitutoyo
Y Projection Capacity
Working
Max. distance
workpiece H D Max. workpiece
height diameter whose edge
w line can be focused on
l i the screen center
[ I I ]
s : ==
PV-5110 Unit: mm
Surface lllumination Units (172-424) Magnification
5X 10X 20X 50X 100X
Built-In Oblique Surface lllumination Stage glass e AT stk | A
. . ) o S H 125 181 206 87 87
In addition to traditional couture illumination, . st e : ) projecton ens W 0 | 60 | 60 | 324 | 225
this system also offers built-in oblique surface D 120 | 120 | 120 | 648 | 45
Light source (reflector bulb)

illumination as a standard. Two illumination
units (172-424) are placed to the side of the
objective which provides bright, even lighting

) \\ ('): When using surface illumination

Surface illumination unit

across the surface of the workpiece and stage. }% E@gﬁ@r
It is important to note that the objectives of /1\ f‘r' . i
this system have been finely tuned to measure g b
surface features through the stage glass. ﬁﬁ%

Talk to Sales

Mitutoyo - [J N —
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Profile Projectors

SPECIFICATIONS
Model No. PV-5110
Order No. 304-919-11A*
Projected image Invert image
Effective diameter 20" /508mm
Screen material Fine ground glass
Protractor screen Reference ||qe Cross hair line
Screen rotation +360°, fine feed and clamp
. Resolution: 1" or 0.01°(switchable), Range: £370°,
Angle display (LED) Functions: ABSOLUTE/incremental mode switching, Zero set
Projection lens Standard accessory: 10x(172-472), Optional accessories: 5X, 20X, 50X, 100X
. . P Cont
2D Coordinate Interfacing RETROFITS Magnification ”m%rﬂon £0.1% or less
Model No. Description acauracy Surface illumination +0.15% or less
264-161-13A QM-DAT(APJZOH%(/)A)rm Type Contour Light source Halogen bulp (24V 150W)
- Tiieiten Optical system Telecentric system
QM-DATA200 Arm Type & i y i i - ing fi i
264-161-13A-PV-OPT Oniaaye B e da anctlons 2-step brightness switch, Heat-absorbing filter, Cooling fan
(PV-5110) Light source Halogen bulb (24V 150W)
Optical system Vertical illumination
Functions Adjustable condenser lens. Oblique illumination (for 5X, 10X, and 20X),
2-step brightness switch, Heat-absorbing filter, Cooling fan
XY Range 8x4" /200 x 100mm
Resolution .0001" /0.001mm*
X Surface - - T
vielrfefo]x illumination Measuring unit Built-in Linear scale
A Table size 15x 9.8" /380 x 250mm
Q ol 1% Effective table area 10.5x6.7" / 266 x 170mm
hMeziagh\tNorkmece See (H) on page I-9
KA Counter (174-183A) Max. workoi
(Refer to page H-7 for more details.) Io§d' CIRDICCE 17.6lbs / 8kg
Power supply 120V AC, 50/60Hz
Mass 4671bs / 210kg
Standard 200x100mm (8" x 4") stage, 10X projection lens set, Surface illumination unit.
B —— Counter stand for KA counter, power cord, halogen bulb, fuse, grounding wire,
Optional Accessories allen wrench
172-401:  5X projection lens set * Counter not included
172-406:  5X projection lens
172-402: 10X projection lens set (standard accessory)
172-409: 10X projection lens DIMENSIONS
172-403: 20X projection lens set
172-411: 20X projection lens Unit: mm
172-404: 50X projection lens set 300(11.8")
172-413: 50X projection lens
172-405: 100X projection lens set (— i
172-415; 100X projection lens e '
172-424:  Surface illumination unit (standard accessory)
172-116:  Standard scale (50mm)
172-117:  Standard scale 2*)
172-118:  Standard scale (200mm) O
172-119:  Standard scale (8")
172-161:  Reading scale (300mm)
172-329:  Reading scale (600mm) I
172-162:  Reading scale (12") - = _
172-160-2: Green filter (standard accessory) — o :@, <
172-319:  Canopy <
512305.  Halogen bulb (24V, 150W) (standard Ne————— N X
accessory) g _ =
150 3|
Fixture and Stage Accessories o9 & B
172-196:  Rotary table* 2
(Effective diameter: 4" / 100mm)
172-198:  Rotary table with fine feed wheel*
(Effective diameter: 4" / 100mm)
172-604:  Swivel center support*
(Max. workpiece dia.: 3.1" / 80mm)
176-107:  Holder with clamp* l
172-378:  V-block with clamp*
(Max. workpiece dia.: 1" / 25mm) 470 (18.5") 535 (217)
*Stage adapter C (176-317) is required.
620 (24.4") 1073 (42.2")

D ¢ Miitutoyo



Accessories for Profile Projectors

SERIES 172 — Profile Projector

Standard Scales Reading Scales /-
e 172-161
M92g, — ~
Mitutoy ™ L&
= 172-118 R ~ Py
172-116 LT e —=
— oM
¢ Used for checking magnification accuracy. * Spedially designed for inspecting the magnified
image of a standard scale on the projection screen.
SPECIFICATIONS SPECIFICATIONS
[ _Inch . [ _Inch .
Graduation Range Order No.  |Accuracy (20°C)* Graduation Range Order No.  |Accuracy (20°C)*
0.1" 2" 172117 00013" 0.01" 8" 172119 00071"
ene I 0.02" 12 172-162 .00077"
Graduation Range Order No. Accuracy (20°C)* m_
0.1mm 50mm _ |172-116 (345L/1000)um Graduation  |Range  |Order No. |Accuracy (20°C)*
0.1mm 80mm__ |172-330 (3+5L/1000)um 0.5mm 200mm [172-118 | 18um (15+15L/1000)um
0.5mm 300mm [172-161 | 19.5um (15+15L/1000)um
0.5mm 600mm [172-329 [ 24um (15+15L/1000)um
Rotary Tables
Holder with Clamp w
(@
Py 176-107 e g .
o ¢
172-198 \ = ©
176-106
SPECIFICATIONS \ %o
SPECIFICATIONS T TR ;
Order No. 176-106 172-198 Max. workpiece height 35mm
Effective glass dia. 66mm 100mm Mass 0.42kg
. , 2" (w/ fine
Angle reading 6 adjustment)
Mass 17kg L5 Center Support

Note: Holder with clamp (176-107) can be mounted.

Swivel Center Supports

B 172-600 172-601 —
172-604 [=] ﬁ
SPECIFICATIONS SPECIFICATIONS Mltutm 04
Order No. 172-604 Order No. 172-600 m
Max. workpiece dia. 80mm (65mm)* Max. workpiece height | 120mm (240mm)* :
Max. workpiece length 140mm Mass 3.3kg Need Repair?
Swivel range £10° *When using a center support riser (172-601)
Mass 2.5kg "
*When swiveled 10°
V-Block with Clamp Vertical Holder ~ —
SPECIFICATIONS Rotary Vise . ,‘ 12132
Order No. 172-603 SPECIFICATIONS P ® ,
Max. workpiece dia. 50mm » ¢
Width of block 60mm Order No. 172-602 SPECIFICATIONS ;
Mass 1.24kg ng. workplece height 60mm Order No. R
Width of jaw 40mm Ve T3
172-603 Angle reading 5° =S
Mass 2.5kg

Mitutoyo ' [J N —
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QM-Data Interface Unit

for Profile Projectors

The QM-Data200 is a geometric readout/analysis unit for optical instruments such as profile projectors.
This unit features powerful 2-D coordinate measurement capabilities with easy-to-use key operation.

Measurement results can be visualized on the LCD display and printed out if required.
2-D Data Processing Unit QM-Data200 play P a

Basic Element Measurement

Point . Line Circle Point-point distance
+ Coordinates (multi-point / Angle and perpendicularity @ Center coordinates, '/. Distance, coordinates
processing for a maximum with the X-axis. (multi- diameter, roundness difference, radial

of 100 points) point processing for a (multi-point processing difference
bl maximum of 100 points) for a maximum of 100
measured value, points)
Ellipse Rectangular Hole Slotted Hole Intersection Point &
0 Center coordinates, major- EE:* Center coordinates, m Center coordinates, a(i Intersecting Angle
axis diameter, minor-axis length, width length, width, radius of Intersection
diameter, angle with the slotted hole coordinates,
X-axis, departure from the intersecting angle,
X-axis (multi-point processing supplementary angle

for a maximum of 100 points)

Operation screen (Counter) Pattern Measurement
Heoo3 (HOOOS5) ‘mm | Pitch Linear-point Distance Line-circle distance Circle-circle dist
: = Z2.019 G0 mm m._._. P:Ji;t-poimdistance, H Perpendicular (shortest) wt,@ Centercenter distnce, |00 cler;t:r-ccler:t:r dliztaar?c::
Y= 6018 GO \pos difference between distance longest distance, longest distance,
b= 1.966 -HG | A4 coordinates, angle, shortest distance shortest distance,
= 5 ey cumulative distance, difference between
cumulative angle coordinates, radial
S difference
1/3 e
=002
Circle HOBE4
SPECIFICATIONS
Model No. QM-Data200
Stand-mount type Arm-mount type
Order No. yp yp
264-160-13A 264-161-13A
Display languages Japanese/English/German/French/Italian/Spanish/Portuguese/Czech/ Chinese(simplified/
(selectable) traditional)/Korean/Turkish/Swedish/Polish/Dutch/Hungarian
Measured value unit Length: mm Angle: degree/degree minute second (selectable)
Resolution 0.1 ym
Program functions Part program creation, execution, editing

Number of data, maximum value, minimum value, mean value, standard deviation, range,

Statistical processing histogram, statistics on a measuring function basis (by command)

Display system COLOR TFT LCD (with LED backlight)
Edge Sensor Position '
Compensation Supported (Projector)
XYZ: Maximum of three Linear Scales
PJ-H30 with OPTOEYE 200 RS-232C 1: For connecting to external PC
RS-232C 2: For connecting to counter of measuring instrument
Input /Output OPTOEYE: For inputting edge signal from OPTOEYE (OPTOEYE 200)

FS: For connecting to optional foot switch
PRINTER: For connecting to optional printer
USB-MEMORY : For connecting to USB memory

RS-232C output (CSV format, MUX-10 format)

Measurement result file

output
Power 100 to 240 V AC
Maximum power : . '
consumption 17 W (does not include optional accessories)
OPTOEYE 200 and detector mounting plate A External dimensions Approximately 260x242x310 mm Approximately 318x153x275 mm
(WxDxH) (including the stand) (when the arm is in the horizontal posture)
Surface
— 332-161 Tt Halogen bulb (24V 150W)
’\Ifo ? N?’ OPT'ZO: ~ Mass Approximately 2.9 kg Approximately 2.8 kg
'D“T':,a“og, — C;”to‘:jf/ e PI-PLUS Series PJ-PLUS Series
etecting airectivity on-airectiona ] PJ-H30 Series PJ-H30 Series
Minimum detectable circe a2 mm A B oS PV-5110 PV-5110"
Minimum detectable line width 1 mm PH-3515F PH-3515F"
Maximum response speed 4.5 mm/s (10 X lens) Optional accessories AC adapter, power cable, Easy operation guide
lllumination range (Bright) 30 to 2000l *1 The arm-mount type cannot be used concurrently with a counter stand.
Bright-Dark field difference 20 IX or higher Note: For details, refer to the QM-Data200 and Vision Unit brochure.
Repeatability (contour _ 2
iIIu‘?nination;/ o=1ym

*1, *2 Mitutoyo's test conditions.

B ——— . Mitutoyo



M2 User Interface

For PH-3515F & PJ-Plus Systems

2-D Coordinate Measurement M2 Hardware & Software Add-on

@ Part View

Line 17

Circle 10 TOm £ mm ?2Q
iE) X 27078 Foran sSbe Deviation / 2 /n /t |
e N\ ¥ 1.4702 )
ky RN I e 0.005
\\\\ L 06122 f 00000 | e
T i Y] 0.004
O T Ao
D] 0.001
£-0.019 + - 4
Least Squares :
Ve SO o A

,.‘
Geometric tolerancing

Measure features, set nominals,
apply tolerances and view deviation
results with only a few quick clicks.

Graphics-based “Part View"constructions
Generate popular construction types, like distances and

tangent lines, from within the graphical part view. PH-3515F w/ M2 Software

& All-in-One Touchscreen

PC 172-868-11A-M2
@ Measure Circle

Circle 5 Feature Tol  Actal  Nominal To- Toi+

Oof3 Line 1 x 17582

Points .

X 65240 Y 44560 A 0°0000"
Z 0102
Line 2 X 1326

Y 12.838
Edit

Line 2 A 840032
Point 3

|00

]

Circle 4 Point3 X 0.000

he 0.000

Intuitive "Part Playback" / Programmability Reports

Save your most common part files to be used in playback mode Flexibility for report contents

where M2 software will guide you through your predefined and formatting allows for full

procedures to accurately and efficiently inspect your parts. customization of the data format,
header information, and header and
footer graphics.

Machine & M2 Retrofit Kits Packages Retrofits

PH-3515F Retrofit Kits

172-868-11A-M2 PH-3515F Profile Projector with M2 Hardware/Software and All-in-One Touchscreen Tablet RETROFIT KIT - WITH M2 Hardware/

64PKA-M2-P Software and All-in-One Touchscreen
Tablet

RETROFIT KIT - M2 Hardware/Software
64PKA-M2-PE and Touchscreen PC - Automatic EDGE
Detection (included)

PH-3515F Profile Projector with M2 Hardware/Software and Touchscreen PC - Automatic EDGE

172-868-NAMZ-EDGE | oo i (included)

PJ-PLUS

302-801-10A-M2 PJ-PLUS 4X4 STAGE - with M2 Hardware/Software and All-in-One Touchscreen Tablet

PJ-PLUS 4X4 STAGE - with M2 Hardware/Software and Touchscreen PC - Automatic EDGE
Detection (included)

302-801-10A-M2-EDGE

302-802-10A-M2 PJ-PLUS 8X4 STAGE - with M2 Hardware/Software and All-in-One Touchscreen Tablet
PJ-PLUS 8X4 STAGE - with M2 Hardware/Software and Touchscreen PC - Automatic EDGE -
302-802-10A-M2-EDGE | pete tion (included) E E

mitutoyo -.|
CEEHD

Where to Buy

Mitutoyo > [J N —
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Kitted Machine &
Interface Packages

All-In-One Packages were created for the convenience of our
valued customers. These packages help expedite the ordering

process as well as ensure all necessary accessories for each of
our modular interfacing options.

Standard At
Model Interface/DRO XY Range Objective Package Order No. Package Description
PH-3515F Profile Projector - KA Counter
KA Counter 254x152mm 10x 172-868-11A-KA & Tray (Included)
PH-3515F Profile Projector -
QM-Data 200 | 254x152mm 10x 172-868-11A-QM QM-DATA-200 Arm Type (Included)
PH-3515F Profile Projector -
QM-Data 200 & | »5yyq59mm | 10¢ | 172-868-11A-QM-OPT | QM-DATA-200 Arm Type & OPTOEYE
PH-3515F OPTOEYE (Included)
PH-3515F Profile Projector - M2 Add-on
M2 254x152mm 10x 172-868-11A-M2 & Touchscreen PC (Included)
M2 & AUTO PH-3515F Profile Projector - M2 Add-
EDGE 254x152mm 10x 172-868-11A-M2-EDGE | on, Touchscreen PC & Automatic EDGE
Detection (Included)
Standard A-or
Model Interface/DRO XY Range Objective Package Order No. Package Description
PJ-P1010A Profile Projector - M2 Add-on
M2 100x100mm 10x 302-801-10A-M2 & Touchscreen PC (Included)
M2 & AUTO PJ-P1010A Profile Projector - M2 Add-
EDGE 100x100mm 10x 302-801-10A-M2-EDGE | on, Touchscreen PC & Automatic EDGE
PI-PLUS Detection (Included)
PJ-P2010A Profile Projector - M2 Add-on
M2 200x100mm 10x 302-802-10A-M2 & Touchscreen PC (Included)
M2 & AUTO PJ-P2010A Profile Projector - M2 Add-
EDGE 200x100mm 10x 302-802-10A-M2-EDGE | on, Touchscreen PC & Automatic EDGE
Detection (Included)
Model Interface/DRO XY Range étbaj:ccjaﬁ Package Order No. Package Description
PV-5110 Profile Projector - KA Counter
i KA Counter 200x100mm 10x 304-919-11A-KA & Tray (Included)
futoyo PV-5110 Profile Projector -
: _010-11A. jector
PV-5110 QM-Data 200 | 200x100mm 10x 304-919-11A-QM QM-DATA-200 Arm Type (Included)
PV-5110 Profile Projector -
QM-Data 200& | »00,100mm | 10x | 304-919-11A-QM-OPT | QM-DATA-200 Arm Type & OPTOEYE
OPTOEYE
(Included)
< &
QM Data Retrofit Packages
Model Package Type Package Order No. Package Description
PH-3515F & KA Counter 264-161-13A QM-DATA200 Arm Type
PV-5110 P

PJ-H30 Series

QM-DATA 200 Retrofit

264-161-13A-PJH

QM-DATA200 Arm Type (PJ-H30)

QM-DATA 200 &
OPTOEYE Retrofit

264-161-13A-PJH-OPT

QM-DATA200 Arm Type &
OPTOEYE (PJ-H30)

/ e -
=2
a8

[ ]
a: o
a8 o)

B

PJ-PLUS Series

QM-DATA 200 Retrofit

264-161-13A-PJP

QM-DATA200 Arm Type (P)-PLUS)

QM-DATA 200 &
OPTOEYE Retrofit

264-161-13A-PJP-OPT

QM-DATA200 Arm Type &
OPTOEYE (PJ-PLUS)

*Retrofits do not include main unit please reference page 16 for main unit model numbers.



Overlay Chart Set

* Makes inspection of projected images an easy process.
o Twelve different patterns are available in the set.
* Designed for use with profile projectors whose screen diameter is 300mm or larger.

Overlay chart set (12 sheets)

Order No.: 12AAMO027

12AAM587

Protractor (1°-grad. radial index)
and radius (Tmm-radius increment
concentric semicircles)

12AAM590
Tmm-reading scales (20X, 50X)

12AAM593
1xTmm sections

12AAM596

Protractor (1°-grad. diametral index)
and radius (Tmm-radius increment
concentric circles)

12AAM588

Radius (0.1cm-reading scales and
5mm-radius increment concentric
circles)

12AAM591
10x10mm sections

12AAM594
Protractor (1°-grad. diametral index)

12AAM597
Metric, Unified, and Whitworth
screw threads (20X)

12AAM589
Radius (1X, 10X, 20X, 50X)

12AAM592
0.5mm-reading scales

12AAM595
Tmm-reading vertical scale

12AAM598
Metric screw thread (100X) and
20°and 14.5° gear teeth (20X)

i

mitutoy/o o4

H

Get a Quote
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Quick Guide to Precision @
Measuring Instruments b

M Erect Image and Inverted Image

An image of an object projected onto a screen is erect if it is orientated
the same way as the object on the stage. If the image is reversed top
to bottom, left to right and by movement with respect to the object on
the stage (as shown in the figure below) it is referred to as an inverted
image (also known as a reversed).

Profile Projectors

M Telecentric Optical System

An optical system based on the principle that the primary ray is aligned
parallel to the optical axis by placing a lens stop on the focal point on the
image side. Its functional feature is that the image will not vary in size even
though the image blurs as the object is shifted along the optical axis.

For measuring projectors and measuring microscopes, an identical effect is
obtained by placing a lamp filament at the focal point of a condenser lens

instead of a lens stop so that the object is illuminated with parallel beams.
(See the figure below.)
Projection screen Principal ray Focal point on the image side [ |
M
Optical axis —
An erect image An inverted image Light sourd
(lamp) ‘
h ﬁ h ﬁ Object surface
F F Condenser lens Workpiece Projection lens Projecft\orT
reen suri
Q ‘ Top of the stage ‘ Q Telecentric contour illumination deensuriace
B Working distance
F Workpiece Refers to the distance from the face of the projection lens to the surface
4@ X-axis movement of a workpiece in focus. It is represented by L in the diagram below.

o Y-axis movement

M Magnification Accuracy @mm ens

The magnification accuracy of a projector when using a certain lens is \

established by projecting an image of a reference object and comparing ‘

the size of the image of this object, as measured on the screen, with ]

the expected size (calculated from the lens magnification, as marked) ﬁ L
\

to produce a percentage magnification accuracy figure, as illustrated
below. The reference object is often in the form of a small, graduated

glass scale called a ‘stage micrometer’ or ‘standard scale’, and the K ‘ |
projected image of this is measured with a larger glass scale known as a Horike ok
\readlng SCale, Orkpiece stage orkplece
(Note that magnification accuracy is not the same as measuring accuracy.) M Parallax error
oo =YL o This is the displacement of an object against a fixed background caused
AM(%) = < by a change in the observer's position and a finite separation of the

- object and background planes.
AM(%): Magnification accuracy expressed as a percentage

of the nominal lens magnification 3

L: Length of the projected image of the reference object
measured on the screen

£ Length of the reference object

M: Magnification of the projection lens

M Type of lllumination

@ Contour illumination: An illumination method to observe a workpiece
by transmitted light and is used mainly for measuring the magnified Projecor screen A
contour image of a workpiece.

@ Coaxial surface illumination: An illumination method whereby a
workpiece is illuminated by light transmitted coaxially to the lens

Parallax error § —f==<

M Field of view diameter

for the observation/measurement of the surface. (A half-mirror or a Thet.ma;xirrllum diameter of the workpiece that can be projected using a
- ; " P articular lens.
projection lens with a built-in half-mirror is needed.) P : T v
@ Oblique surface illumination: A method of illumination by obliquely Field of view diameter (mm) = SO ofIcTuojeeton
oA . X . . Magpnification of projection lens used
illuminating the workpiece surface. This method provides an image
of enhanced contrast, allowing it to be observed three-dimensionally Example: If a 5X magnification lens is used for a projector with a screen
and clearly. However, note that an error is apt to occur in dimensional of g500mm:
measurement with this method of illumination. Field of view diameter is given byw%ﬂ = 100mm
(An oblique mirror is needed. Models in the PJ-H30 series are

supplied with an oblique mirror.)



Microscopes

TM-505B/1005B

SERIES 176 — Toolmakers’ Microscopes

The Mitutoyo TM Series is a toolmakers” microscope well suited for measuring dimensions and angles of
machined metals. It also can be used to check the shape of screws and gears by attaching an optional

reticle. The compact body makes it ideal for use on shop floors with limited space.

o Angle measurement is performed easily by turning the angle
scale disc to align the cross-hair reticle with the workpiece

image.

¢ [llumination intensity can be adjusted.

¢ Included standard accessories create an overall magnification
of 30X. Magnifications can be changed from 20 - 200X by
using optional objectives and/or eyepieces.

&

TM-A505B

4214,
\
-
-

SPECIFICATIONS

Model No. TM-505B TM-A505B TM-1005B TM-A1005B

Order No. 176-818-11A 176-820-11A 176-819-11A 176-821-11A

Objective lens Standard accessory: 2X, Options: 5X, 10X

Microscope  [Maximum height . "

head of workpiece 4.53" /115mm 4.21" /107mm
Transmitted ] ] ] . . '

Torfertar iz Stepless brightness adjustment, White LED light source, With green filter

unit Surface Obligue single-source type, Stepless brightness adjustment, White LED
illumination light source

4" x 2" /100x50mm

Optional Accessories

176-115:
176-116:
176-117:
176-138:

176-139:
176-137:
164-164:

152-390:
152-389:
611201-531:
611202-531:

176-204:
959149:

10X eyepiece (field number: 13mm)

15X projection lens set (standard accessory)
20X eyepiece (field number: 10mm)

Objective, 2X (W.D. 67mm, N.A. 0.07) (standard
accessory)

Objective, 5X (W.D.: 33mm, N.A.: 0.10)
Objective, 10X (W.D.: 14mm, N.A.: 0.14)
Digimatic micrometer head

(range: 2"/50mm, reading: .00005"/0.001mm)
Micrometer head for X-axis

(range: 25mm, reading: 0.005mm)

Micrometer head for Y-axis

(range: 25mm, reading: 0.005mm)
Rectangular gage block (1)

Rectangular gage block (2)

Dial indicator attachment for Z-axis measurement
SPC cable (2m) for Digimatic micrometer head

Fixture and Stage Accessories

176-106:
172-196:
172-604:
172-378:

176-107:

Rotary table for TM-505B (effective dia.: 66mm)
Rotary table for TM-1005B (effective dia.: 100mm)
Swivel center support for TM-1005B

(max. workpiece dia.: 3.1" / 80mm)

V-block with clamp

(max. workpiece dia.: 1"/ 25mm)

Holder with clamp

Illumination Units

. " (An optional 2"/50mm gage block 64AAB214: LED variable ring light
Measuring range 2" x2" /50x50mm s ré)quired A fug” ?ange. 176-208A:  LED circular illumination
Cross-travel A CERA block is recommended.)
stage Table size 6" x6" / 152x152mm 9.44" 6" / 240x152mm
Usable area of the| ’ . . . Reticles
stage glass 3.8" x3.8" /96x96mm 67 x3.8"/ 154x96mm 176-126:  Broken cross-hair (90°) (standard accessory)
i Mi h Mi h Mi h Mi h 176-111:  Concentric circles '
et measrementmethod | Mo s | Mot el | Mitometr s | Mo ot (oo, 005 nsmen
: = = 176-135:  Concentric circle (up to@.2", .01" increment)
Resolution N/A .00005"/1 um N/A .00005"/1 um 176-114: 60° angle
Micrometer head travel range N/A 2"/50mm N/A 2"/50mm
DIMENSIONS Technical Data
» ¢ Monocular with 30° depression angle L
TM-5058 Unit: Inch(mm) il + 90° broken cross-hair reticle (176-126) Protractor LED ring light
PR ES e  ee eyepiece 64AAB214
¢ Diopter adjustable
) ¢ Graduation: 1° =
E{sfrlaeccteor * Protractor range: 360° —~
= P o Minimum reading by vernier: 6' /'u ’
< Eyepiece * Magnification: 15X
< =t (176-116) o Field number: 13
§ Obisctt + Magnification: 2X Part Number Description Sensor Size
| o jective - . o
7 s 123613 1609 ] * Working distance: 2.638" (67mm) MOTICAM S1, 1.2 MEGAPIXEL, .
32"(8) 13.5"(343) (7rER)  Numerical aperture: 0.07 il 1280x960, USB 13
19.37"(492) Total MOTICAM $3, 3 MEGAPIXEL, ,
iz 64PMI249 | 9048 X 1536 PIXELS, USB 128
MOTICAM S6, 6 MP, 3072x2048
" * 3WLED . , i
‘Trans.mltﬁed o GIF (green) filter 64PMI248 PIXELS, USB s
- Hlumination |, Stepless intensity adjustment 64PMI309 MOTK:AMHSMESSSOX: 8 MP
2 * 3WLED
= Reflected " Ao i MOTICAM BMH4000X, 8 12.8"
] @ P o Stepless intensity adjustment g
= = ilumination |/ Adjustable position 64PMI310 MEGAPIXEL,
B £ HDMI/ USB, LCD SCREEN
[fa) % Power supp\y 120 V AC, 50/60Hz 0.37x C Mount Adapter
e 63AAA060 "
2 Power |, (TM - Camera Adapten*1
f ¥ £ 5 L} | consumption *1 Required Item if utilizing C-Mount Camera
4702 []_ 7.23"(186) _||.47"(12) 6(;;(1(2)) } | 123"(313; [ 60" - TM-505B: Approx. 30.8 Ibs. (14kg)
- 3" . 13.5°(343 .
e IR T i TM-10058: Approx. 33 Ibs. (15kg)




Technical Data

MF

Microscopes

SERIES 176 — Measuring Microscopes

* Monocular or Binocular (Must Choose)
* 25° depression angle

The MF measuring microscopes can be combined with a Mitutoyo vision unit to boost its performance
and data management on a PC, further improving measuring efficiency and productivity.

* Observation with a crisp and high-resolution

erect image and a wide field of view

Optical tube  90° broken cross-hair reticle (12AAG836)
o Erect image
* TV Mount 50/50

Observation image o Erect Image

Observation type * Bright Field

* Measuring accuracy that is highest in its class

Eyepiece lens

¢ 10x (Included w/Tube)
* 15x (Optional)
* 20x (Optional)

(and conforms to JIS B 7153)
o ML series, high-NA objectives are specially

* Magnification: 3X (Included)

designed for the MF series (long working
distance type)

Objective ¢ W.D.:3.03" (77mm); N.A.: .09
* Optional: 1x, 5x, 10, 20x, 50x, 100x
* Halogen or LED (Must Choose)
Light source o Adjustable aperture diaphragms

¢ Light intensity infinitely adjustable

¢ lllumination unit (reflected/transmitted)
selectable from a high-intensity LED or halogen

Transmitted
illumination

* Telecentric illumination

bulb (selection required)

Reflected illumination

¢ Koehler illumination

Display Unit

Number of axis

* 2 axes (MF-A Type) or 3 axes (MF-B Type)

Resolution

©0.0001"/0.00005" /0.00001"
(0.001 mm/0.0005 mm /0.0001 mm)

Functions

Data output, Axis linear compensation,
Metric or English Units, and more

Stage

o Precision travel (2.2+0.02L)um accuracy
* High-accuracy linear glass scales

¢ Quick-release floating mode

* Zero-set button

Power consumption

45W LED, 160W Halogen, 120V AC,
50/60 Hz

Mass

*1010D - 148 Ibs. / 67 kg
©2010D - 157 Ibs. / 71 kg
©2017D - 326 Ibs. / 148 kg
*3017D - 344 |bs./ 156 kg
 4020D - 357 Ibs. / 162 kg

* Variable aperture diaphragm (reflected/
transmitted) allows observation measurement
while suppressing light diffraction

* Variety of standardized stages in sizes up to
400x200mm

* Quick-release mechanism useful for moving
the stage quickly when measuring workpieces
that are large in size or quantity

¢ Coarse/fine feed handles equipped as
standard on both sides allow precise focus
and observation measurement regardless of
handedness

* High-magnification eyepiece observation up to
2000X

¢ Standard measuring microscope has a wide
variety of optional accessories including a
vision unit and various digital CCD cameras

LED and Halogen Light Options for Transmitted
and Reflected lllumination
(Common to MF D and MF-U D)

Using optional slide-type nosepiece
with 2-lens mount (factory set option)

MF-B2017D
XY stage travel range: 8 x 6.6 / 200 x 170mm
(with optional binocular tube)

Mitutoy0

Selection of XY stage by travel range
1010D: 4 x 4" /100 x 100mm

20-M6 depth 14
11.5 countersink 90°
Cross-recessed flat head screw attached

2010D: 8 x 4" /200 x 100mm 2017D: 8 x 6.7" / 200 x 170mm

20-M6 depth 14 20-M6 depth 14
0115 countersink 90° o115 courtersk 90°
Cross-recessed flat head screw attached Crossecessed fat head screw attached

LED illumination

— - * . ¥ o ®®
Q NS ] Ppee s oo b i 1m0
f Y ] o | y
S§§3 Mitutoyo o . o P ¢ t;‘
\s ® & - » SR =EEE
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T
; « ITTTS F3bee ¢ 993
o YT e — bl 70 b 3[ L BT
by 70 by 220 o | R
H H . 350
Halogen illumination 20 2% s
280 350 410

3017D: 12 x 6.6" /300 x 170mm 4020D: 16 x 8" /400 x 200mm

20-M6 depth 14
11,5 countersik 90°
Cross-recessed flat head screw attached

Available Optical Tubes
(Common to MF D and MF-U D)

20-M6 depth 14
115 countersi

ink 90°
Cross-recessed flat head screw attached
s ecesed Tt head saew ataced.

z \ o \ 370 P o 440| ol |
7 § _/ : @ \ R : N * — ;N N
/‘ “ / 6 \ d :jws: o g ‘:j:%:a
B A j : - | = ‘
|| 1 2 Siiaes iy
Monocular Tube - 176-392  Binocular Tube - 176-394 o e
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Microscopes

MF

SERIES 176 — Measuring Microscopes

SPECIFICATIONS

Maodel No. 1010D 20100 2017D 3017D 40200

(XY stage size)

orderNo.  |MEA 176-961-13 | 176-962-13 | 176-963-13 | 176-864-10 | 176-965-13
R 176-966-13 | 176-967-13 | 176-968-13 | 176-969-13 | 176-970-13

4x 4" 8 x 4" 8x7" 2x7" 16x8"
XY stage travel range 100 x 100mm | 200x 100mm | 200x 170mm | 300 x 170mm | 400 x 200mm
Z-axis travel range 6" /150mm 8.7" /220mm

Focusing method

Manual focusing (Coarse focusing: 30mm/rev., Fine focusing: 0.2mm/rev.)

Measurement method

Linear encoder (2-axis model: X / Y-axis, 3-axis model: X /'Y / Z-axis)

Resolution (switchable)

.0001" /.00005" /.00001"

(0.001mm / 0.0005mm / 0.0001mm)

Measuring accuracy (at 20°C)

XY-axis: (2.2+40.02L) um, L = Measuring length (mm) when not loaded, JIS B 7153

Indication accuracy (at 20°C)

Z-axis: (5+0.04L) um, L = Measuring length (mm), (MF-B type)

Floating function

X and Y axes with Quick-release mechanism

. 1M x 11" 14% 11" 16.1x 134" | 20.07x 134" | 24" x13.4"
A SRSl 280x 280mm | 350x280mm | 410x342mm | 510x342mm | 610 342mm
. . 7x7" 10 % 6" 10.6x9.4" 14.5%9.4" 17.3x9.4"
Effective glass size 180 % 180mm | 250 x 150mm | 270x 240mm | 370 % 240mm | 440 x 240mm
Swivel function — +5° (left) +3° (left)
Max. stage loading 22lbs / 10kg 44lbs / 20kg 33lbs / 15kg
Max. workpiece height 6"/ 150mm 8.7" /220mm
MF Selection of Machine Type (must select)
: 1010 2010 2017 3017 4020 | Counter | Matorized | optics
A | 176-961-13 | 176-962-13 | 176-963-13 | 176-864-10 | 176-965-13 | XY Manual BF
B | 176-966-13 | 176-967-13 | 176-968-13 | 176-969-13 | 176-870-13 | XYZ | Manual BF
J = = 176-891-13 | 176-892-13 | 176-893-13 | XYz Zonly BF

Example: MF-A1010D results in part number 176-861-10

Illumination Unit (must select)

Eye Tube Selection (must select)

Applicable llumination Unit | LED Halogen Monocular with 10X eyepiece 176-392
Order No. 176-449A 176-451A Binocular with 10X eyepiece 176-394
DIMENSIONS
261
Unit: mm

667

413

! " 234450

300+5!

120.3

‘ 551
’ 726.3+50

261

782

457.5

2475

!

360

114 |
305+200

4524200

Optional Accessories

176-392:
176-394.
378-866:
378-858:
375-043:
176-313-11:
375-036-2:
375-037-1:
375-034-1:
375-039:
375-051:
375-052:
375-053:
12AAA645:
12AAA646:
375-054:
970441:
513667:
12BAB345:
176-308:
176-309:
375-056:
12AAA846:

Monocular tube with 10X eyepiece
Binocular tube with 10X eyepiece set

10X eyepiece set (view field dia.: 24mm)
20X eyepiece set (view field dia.: 12mm)
Protractor eyepiece (10X)

Digital protractor eyepiece (10X)

1X objective (W.D.: 61mm, N.A.: 0.03)
3X objective (W.D.: 77mm, N.A.: 0.09) (std. accessory)
5X objective (W.D.: 61mm, N.A.: 0.13)
10X objective (W.D.: 5Tmm, N.A.: 0.21)
20X objective (W.D.: 20mm, N.A.: 0.42)
50X objective (W.D.: 13mm, N.A.: 0.55)
100X objective (W.D.: 6mm, N.A.: 0.7)
GIF filter (transmitted / surface) (std. accessory)
LB8O color filter (transmitted / surface)
0.5X camera adapter (with C-mount adapter)
C-mount adapter

Halogen bulb (12V, 50W)

Halogen bulb (long life type, 12V, 50W)
Vibration damping stand

Mounting stand

Stage micrometer

Foot switch

Illumination Units

176-367-2A:
176-387A:

Fixture and
176-107:
172-378:
172-604:
176-305:

176-306:

LED ring illuminator
Twin fiber-optics illuminator

Stage Accessories

Holder with clamp

V-block with clamp

(max. workpiece dia.: 1"/ 25mm)
Swivel center support'

(max. workpiece dia.: 3.1" / 80mm)
Rotary stage with fine feed knob for
1010D/2010D models

Rotary stage with fine feed knob for
2017D/3017D/4020D models

! Fixture mount adapter (176-310) is required for 2010D models.
Fixture mount adapter (176-304) is required for 2017D/3017D/4020D models.

Focus pilot
FP-05

Focus assisting
system

QM-Data200

2-D data processing unit
264-160-13: Stand-Mount Type
12AAA807: Connecting cable set

Vision Unit
PC-based vision measuring system
359-763




Microscopes

MF Motorized
SERIES 176 — Motorized Type Measuring Microscopes

* Motorized model of the MF Series. The Z-axis o lllumination unit (reflected/transmitted) can be
is motorized, and the stage can be operated selected from a high-intensity LED or halogen
using a remote box. bulb (selection required).

¢ Using the optional vision unit enables the * Variable aperture diaphragm (reflected/
image AF function. transmitted) allows observation measurement

while suppressing light diffraction.
* A wide variety of optional accessories are

@ Part View = ) L i

Line 17 offered.
o N i o ML series, high-NA objectives that are specially

470738 designed for the MF series (long-working
distance type).

* High-magnification observation up to 2000X.

ack e /S OccA L Delete

M2 Software & Hardware
2D Coordinate Measurment Interface
64PKA-M2-MF - MF/MFU M2 Retrofit Kit

MF-J2017D

) * The binocular tube, eyepieces, and LED
b illumination unit are optional accessories.
SPECIFICATIONS
Model No. MF-J2017D MF-J3017D MF-J4017D
Order No. 176-891-13 176-892-13 176-893-13
Observation image BF (Bright field)/Erect image
) ) ) 10X (field number: 24), 15X, 20X
Bepligs Diopter adjustment Note: Monocular unit: a 10X eyepiece (standard accessory), Binocular tube: two 10X eyepieces (standard accessory)
Objective lens ML series 3X objective lens (standard accessory), 1X, 5X, 10X, 20X, 50X, 100X
Transmitted illumination: Telecentric system, Built-in aperture diaphragm, White LED light source, stepless light intensity control, with cooling
e . fan
LED illumination unit Reflected illumination: Koehler illumination, Variable aperture diaphragm mechanism, White LED light source, stepless light intensity control
[llumination unit Control unit: Power ON/OFF switch (main switch), 100 - 240V AC power input connector
(One gf Th?j TWOdO)DtiOHS Transmitted illumination: Telecentric system, Built-in aperture diaphragm, Halogen bulb (12V, 50W), stepless light intensity control, with cooling
must be selected. T fan
Esilt()gen llumination Reflected illumination: Koehler illumination, Variable aperture diaphragm mechanism, Halogen bulb (12V, 50W), stepless light intensity control, with cooling
an
Control unit: Power ON/OFF switch (main switch), 100 - 240V AC power input connector
Vision AF*! Available Option
XY-axis Vision Measuring range 200x170mm \ 300x170mm \ 400x200mm
Z-axis Measuring range 220mm
. x |(When no load is put i .
Measuring accuracy on the X- or Y-axis) (2.2+0.02L) ym L: Measuring length (mm)
Digital counter Resolution 1/0.5/0.1ym .0001"/.00005"/.00001" switchable

*1: Vision Unit 359-763 and an image AF cable 12AAN358 are sold separately.
*2: Measuring method complies with JIS B7153.

E E Bulb replacement for transmitted/reflected illumination Standard: Halogen bulb (12V, 50W) (N0.513667)
f"' ! A Bulb life: 1,100 hours
Mitutoyo 4
|
Need Support?

D+ Miitutoyo
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- Technical Data
M I crosco pes Observation image: ~ Erect image
Optical tube: Siedentopf type (pupil distance
adjustment: 51 - 76mm), 1X tube
lens, Binocular tube (depression:
30°), Reticle projection method,

MF-U with TV mount, Optical path ratio
. . . . iece/TV mount: 50/50
SERIES 176 — High-power Multi-function Measuring Eyepiece lens: S R LSt
Microscopes Optional: 15X, 20X
) ) Turret (optional): Manual or power
¢ Observation with a clear and flareless erect Obijective (optional): M /BD Plan Apo objective from 1X
image and a wide field of view 200X
) L . Transmitted illumination
* Measuring accuracy that is highest in its class * Light source: Halogen bulb (12, 50W) or LED
(and conforms to JIS B 7153) * Optical system: Telecentric illumination with
. I . adjustable aperture diaphragms
* Proven hlgh-NA ok_)Jectn_/es from the FS opt|ca| ¢ Functions: Light intensity adjustable, Non-
system (long-working distance type) - stepped brightness adjustment
* Integration of metallurgical and measurement ~ Surface illumination . T
. . . . . * Light source: Optional halogen illumination unit
microscope functhns provides high-resolution (fiber-optic cold light illumination)
observation and high-accuracy measurement or LED
solution ¢ Optical system: Koehler illumination with
T ) ) adjustable aperture diaphragms
¢ lllumination unit (reflected/transmitted) « Functions: Light intensity acjustable, Non-
selectable from a high-intensity LED or S— stepped brightness adjustment
: isplay unit:
hangen bulb (requ!red) * No. of axis: 2 axes or 3 axes
* Variable aperture diaphragm (reflected/ * Resolution: .0001" /.00005" /.00001"
transmitted) allows for contrast adjustment oo /0.0005mm/
* Variety of standardized stages in sizes up to « Functions: Zero-setting, Direction switching,
400 x 200 mm Data output (via RS-232C
. . . interface)
. chk-release mechanism usefull for moving Power supply: 120V AC, 50/60Hz
VF-UB3017D the stage quickly when measuring workpieces Mass: (148|b5/)67k9 (|:)010D)k/ 1(57|b5/7)1k9
- - : 2010D) / 326lbs/148kg (2017D
XY stage travel range: 12 x 6.7 / 300 x 170mm that are large in size or quantity / 344lbs/156kg (3017D) /
(with optional turret, objective and fiber illumination) * High-magnification eyepiece observation up 357lhs/162kg (4020D)
to 4000X

Selection of XY stage by travel range

1010D:
4x4" /100 x 100mm

® s doe "
ol 4
&| 250 PN
;} g Ztgmaﬂ
2010D: | | o 77101
8x4" /200 x 100mm bl 10 b
290
350
2 i @ : o %0 | @
50 OO0 Sl i1 .
0 B O N & 4 : o [ a4 || | 201D
Polarized light observation: Differential interference contrast (DIC) observation: = Slalglsl 8x6.7"/200x 170mm
Observing only the filtered light that vibrates in one Effective in detecting fine scratches and steps on the surface S 5 iﬁ
direction. Used for observing materials with special optical of metal, liquid crystal, and semiconductors. ;
characteristics, such as mineral and liquid crystal. gﬁ*ﬁ* 1o
e oo
292
410 370

£XS

240
1adiBad
25/ 70 _[25]
282
300
30

3017D:
12x6.6" /300 x 170mm

StDee | 9ot
! ‘ \15\227 [os] ‘
Dark field (DF) observation: Bright field (BF) observation: : 449
Observing only the scattered light by shutting down the Most common method of observation. Observing : B 4020D:
direct light to the objectives. The scratches and dust that directly the light reflected from the surface of the g [ 48R3 16" x 8" /400 x 200mm
cannot be viewed in the bright view field can be observed workpiece. ‘ B
by this method in high-contrast. ghtore T eet
[ L 2522700 b

610

Mitutoyo 1 [J N —




Products equipped with the measurement

data output function can be connected to the
measurement data network system MeasurLink®
(refer to page A-3 for details).

[MeasurLink YT

Data Management Software by Mitutoyo

Optional Accessories

378-866: 10X eyepiece set (view field dia.: 24mm)
(standard accessory)
378-858: 20X eyepiece set (view field dia.: 12mm)

Turret (Nosepiece) must select

378-018:  Adjustable manual BF turret (4 port)
378-216A: Adjustable power BF turret (5 port)
176-211:  Adjustable manual BF/DF turret (4 port)
176-212-11: Adjustable power BF/DF turret (4 port)

Objectives
See page |-28 for objective selection

Manual and Power Turrets

Filters

378-092:  Polarization unit
12AAA645: GIF filter (standard accessory)
12AAA646: B30 color filter (for halogen illuminator, (176-448A)

Camera Mounts

375-054:  0.5X camera adapter
(with C-mount adapter)

970441:  C-mount adapter

Bulbs

513667:  Halogen bulb (12V, 50W)

12BAB345: Halogen bulb (long life type, 12V, 50W)
517181:  Halogen bulb (12V, 100W)

lllumination Units
176-316A: Halogen illumination unit (12V, 150W)
176-387:  Twin fiber-optics illuminator

Fixture and Stage Accessories

176-107:  Holder with clamp
172-378:  V-block with clamp
(max. workpiece dia.: 1"/ 25mm)
172-604:  Swivel center support*
(max. workpiece dia.: 3.1" / 80mm)
176-305:  Rotary stage with fine feed knob for
1010D/2010D models
176-306:  Rotary stage with fine feed knob for

2017D/3017D/4020D models
*Fixture mount adapter (176-310) is required for 2010D models.
Fixture mount adapter (176-304) is required for 2017D/3017D/4020D models.

Misc.

176-308:  Vibration damping stand
176-309:  Mounting stand
375-056:  Stage micrometer
937179T:  Foot switch

Reticle See page I-21

Microscopes

MF-U

SERIES 176 — High-power Multi-function Measuring

Microscopes

SPECIFICATIONS

Model No. (XY stage size) 1010D 2010D 2017D 3017D 4020D

Order No. | MF-UB 176-976-13 176-977-13 | 176-878-10 | 176-879-10 | 176-980-13
© [MF-UD 176-886-10 176-887-10 | 176-888-10 | 176-889-10 | 176-990-13

4x4" 8x4" 8x6.7" 12%6.7" 16x8"
XY stage travel range 100 100mm | 200 100mm | 200 170mm | 300x 170mm | 400 x 200mm
Z-axis travel range 6" /150mm 8.7" /220mm

Focusing method

Manual focusing (coarse focusing: 10mm/rev., fine focusing: 0.1mm/rev.)

Measurement method

Linear encoder (2-axis model: X / Y-axis, 3-axis model: X /'Y / Z-axis)

Resolution (switchable)

.0001" /.00005" /.00001" (0.001Tmm /0.0005mm / 0.0001mm)

Measuring accuracy (at 20°C)

XY-axis: (2.2+0.02L) ym, L = Measuring length (mm) when not loaded, JIS B 7153

Indication accuracy (at 20°C)

Z-axis: (5+0.04L) ym, L = Measuring length (mm)

Floating function

X and Y axes with Quick-release mechanism

. mxn" 14x 11" 16 x13.6" 20x13.6" 24 x13.6"

S BRI ErS 280x280mm | 350x280mm | 410x342mm | 510x342mm | 610 x 342mm

; 3 71 x7.1" 10x6" 10.6 x9.6" 14.6x9.6" 17.3x9.6"
Effective lass size 180 x 180mm | 250 150mm | 270x 240mm | 370 x 240mm | 440 x 240mm
Swivel function — £5° (left) +3° (left)
Max. stage loading 22lbs / 10kg 44lbs / 20kg 33lbs / 15kg
Selection of machine type
Machine type MF-UB MF-UD
Observation type Bright field (BF) Bright field / Dark field (BF/DF)
Measurement system |X, Y and Z-axis (3 axes) X, Y and Z-axis (3 axes)
lllumination Unit (must select LED or Halogen illumination unit)
Applicable lllumination Unit |LED Halogen
Order No. 176-446A (transmitted & reflected) 176-452A (transmitted)

176-316A (reflected)
Note: illumination unit not included. If halogen transmitted illumination is selected, then 176-316A must be chosen.
DIMENSIONS
Unit: mm

e
125

(53

1995

300451

726.3+50

m

6045

2475

360
305+200

621
903.3+100

1203

4524200

Mitutoyo




Microscopes

MF-U Motorized
SERIES 176 — Motorized-type Universal Measuring

Microscopes
* Motorized model of the MF-U Series. The Z-axis is iFaf
motorized and can be operated using a remote box. | e
¢ Using the optional vision unit enables the image AF 1 s
function. ‘
¢ lllumination unit (reflected/transmitted) can be -

selected from a high-intensity LED or halogen bulb
(required).

* Variable aperture diaphragm (reflected/ transmitted)
allows observation measurement while suppressing
light diffraction.

o A wide variety of optional accessories are offered.

o Proven high-NA objectives from the FS optical system
(long working distance type).

¢ Integration of metallurgical and measurement
microscope functions provide high-resolution
observation and a high-accuracy measurement
solution.

¢ High-magpnification observation up to 4000X.

[ MF-UJ2017D
The turret, objectives,
and LED illumination

unit are sold separately.

MF-U Selection of Machine Type

I 2017 3017 4020 Counter Motorized stage Optics
J 176-894-13 176-895-13 176-896-13 XY,z Zonly BF
K 176-897-13 176-898-13 176-899-13 XY,z Zonly BF/DF
SPECIFICATIONS
BF (Bright field) Model No. MF-UJ2017D MF-UJ3017D MF-UJ4020D
9 Order No. 176-894-13 176-895-13 176-896-13
: : Model No. MF-UK2017D MF-UK3017D MF-UK4020D
BD (Brlght/ Dark fleld) Order No. 176-897-13 176-898-13 176-899-13
Observation image BF (Bright field), DF (Dark field) , Polarization, Differential Interference Contrast (DIC) / Erect image
Eyepiece Diopter adjustment 10X (standard accessory) (Field number: 24), 15X, 20X
BF (Bright field) M Plan Apo, M Plan Apo HR, M Plan Apo SL, G Plan Apo
Objective lens (optional) EieDlé?nght/Dark BD Plan Apo, D Plan Apo HR, BD plan Apo SL

Transmitted illumination: Telecentric system, Built-in aperture diaphragm, White LED light source, stepless light intensity control, with cooling fan
LED illumination unit| Reflected illumination: Koehler illumination, Variable aperture diaphragm mechanism, White LED light source, Non-step light intensity control
Control unit: Power ON/OFF switch (main switch), 100 - 240V AC power input connector

Transmitted illumination: Telecentric system, Built-in aperture diaphragm, Halogen bulb (12V, 50W), stepless light intensity control, with cooling
f

[llumination unit
(One of the two options

t be selected. illuminati G G
must be selected) Esiltogen ilumination Reflected: BF/BD Kohler illumination with adjustable aperture diaphragm, 12V100W or 12V15W halogen lamp (selectable),
external fiber illumination, stepless brightness adjustment
Control unit: Power ON/OFF switch (main switch), 100 - 240V AC power input connector
Vision AF *' 3
XY-axis Measuring range 8x6.7" / 200x170mm \ 12x6.7" / 300x170mm \ 16x8" / 400x200mm
Z-axis Measuring range 8.7" /220mm

E)Vr\]/?ﬁg r)](o l(?rag_:x%” (2.2+40.02L) ym  L: Measuring length (mm)

Digital counter Resolution 1/0.5/0.17uym .0001"/.00005"/.00001" switchable

*1: Vision unit and an image AF cable are separately required.
*2: Measuring method complies with JIS B7153.

Measuring accuracy

Bulb replacement for transmitted illumination Standard: Halogen bulb (12V, 50W) (No.513667), Bulb life: 1,100 hours mitutoyo -\.|

For replacement for reflected illumination (from separate light source) Standard: Halogen bulb (12V, 100W) (No.517181), .
High-intensity bulb (12, 100W) (No.12BAD602) ﬁém

Need Service?

Mitutoyo > |j N —

*At the time of purchase, a standard bulb and a high-intensity bulb are provided. (Only for the reflected illumination models.)
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Stage Micrometer

V)

Accessories for Measuring

Focus Pilot FP-05

* By installing this system on the camera
mount of an MF series measuring microscope
and projecting the focusing chart onto
the workpiece surface, the focal point can
be detected with high accuracy and high
repeatability.

* The brightness of the chart can be adjusted.

Microscope

o Four types of chart patterns are available.*
The pattern should be selected in accordance
with the type of workpiece surface texture.

* Factory installed option

2, ST . .
AT * A wide view field observation on the monitor @ n
0. is made possible with the use of a CCD T, LLI
camera (C-mount adapter is included.) u
Concentric circle Slit
SPECIFICATIONS
SPECIFICATIONS
Order No. 375-056 g;'gltiecl;;:. 375-057-11 \375-058-11 375-067-11 \375-068-11
Range . Tmm microscopes MF D models MF-U D models
SElEEE i . Light source | Green LED | Red LED | Green LED | Red LED
Accuracy (at 20°C) |(1+L)um, L = Measuring length (mm) Magnification 0.5X, Accuracy: 0.1%**
Dimensions (WxD) |3" x 1" / 76 x 26mm e .
Mass 169 adapter Cmount (provided)
Applicable :
T e Up to 2/3-inch
\ Mass 4lbs / 1.8kg

Optional Reticles

12AAG838 (12AAG878): Cross-hair (7um width)
12AAG836 (12AAG877)*: Cross-hair (5um width)
12AAG873 (12AAG876): Cross-hair (3um width)
12AAG839 (12AAG879): Cross-hair and 45° angle

12AAG840 (12AAG880): Broken cross-hair and 60° angle

12AAG842; 20mm scale (0.1mm reading)
12AAG843: Concentric circle (1.2 - @18mm)
12AAG844: 10mm scale (0.1mm reading)
12AAG854: Concentric circle (2.01" - @.2")

(' ): for MF-U models,

* Standard accessory

**\Within 2/3 area from the center of view field

Manual and Power Turrets

SPECIFICATIONS

Order No. 176-211 378-018 176-212-11 378-016A 378-216A
Reticle mount Observation type BD BF BD BF BF
(standard accessory) for MF-U models No. of objective mounts 4-mount 4-mount 4-mount 4-mount 5-mount
Driving method Manual Motor
Turr?g46.56x52.613x75.4"
o X 65 X
for MF models UL Rl - - Control Box: 4.1 x3x7.6"
Cross-hair and 90" angle L5 2 B

(standard accessory)

Mitutoyo




Accessories for Measuring |

Microscope

Twin fiber-optics illuminator

LED Ring llluminator

A: Vertical surface illumination (Halogen)

(&

HDD suspension

SPECIFICATIONS SPECIFICATIONS IC circuit
Order No. 176-387 Order No. 176-367-2A v - R

4 : , B: Ring fiber optics illumination
Applicable microscopes MF, MF-U models Applicable microscopes MF models with ‘
Length of fiber cable 28" /700mm _ IX/3X/SXM0X Objective W O\
Licht source Halogen bulb (12V, 100W) Light source White LED

9 (517181: halogen bulb) Length of LED cable 59" / 1500mm

Dimensions (W x D x H) Light unit: 9.3 x 3 x4.7"

235x 76 x 120mm

Mitutoyo

Electric parts

C: LED ring illumination

/.

Black resin molded parts

D: Twin fiber-optics illumination




Technical Data

Resolution:

Program functions:

Statisical processing:

Element memory:

Element recall:

Element key-in:
Display system:

Measurement result

file output:

Display language:

Data input:

Data output:

Power
Mass

2.1kg (@arm-mount type)

supply

QM-Data200

0.0001Tmm

Part program creation,
execution, editing

Number of data, maximum
value, minimum value, mean
value, standard deviation,
range, histogram

Maximum of 1000 elements
Point, line, circle, distance,
ellipse, rectangular hole,
slotted hole, intersection and
intersecting angle

Point, line, circle
Monographic LCD (320 x 240
dots, with back light)

RS-232C/USB output (CSV
format, MUX-10F format)
Japanese/English/German/
French/Italian/Spanish/
Portuguese/Swedish/Polish/
Dutch/Hungarian
RS-232C/USB, X/Y/Z-axis signal,
Footswitch

RS-232C/USB

120V AC, 50/60Hz

2.2kg (stand-mount type)

Order No.: 264-160-13A (stand-mount type)
Order No.: 264-161-13A (arm-mount type)

E_
mit

HEw

o

utoyo =4

Need Integration Help?

Accessories for Measuring

QM-Data200

Microscope

SERIES 264 — 2-D Data Processing Unit

The QM-Data200 is a geometric readout/
analysis unit for optical instruments like profile
projectors. This features powerful 2-D coordinate
measurement capabilities with unmatched
simple key operation. The QM-Data200 improves
operator productivity, minimizes errors, and saves
measurement time and production cost.

* Various graphic displays on the large colored
LCD screen for easy measurement operations.

* One-key operation for combined measurements
that are often used (circle-circle distance, etc.)

* The Al measurement function (automatic
identification of measuring item) eliminates
switching between the measurement command
keys.

QM:-Data200

[ Datalignt 1 o
3 X

F1

QM-Data 200
Stand-mount type

, HOBO3 CHOODS) .
¥=  2.01 GO |k
Y= 6018 GO
D- 1966 HG |
2 E]

1/3 e

¢ Equipped with the measurement procedure
teaching function and the measuring position
navigation in Repeat mode.

¢ The user menu function allows users to
register measurement commands or part
programs to create custom menus.

* Tolerance zone measurement of data
processing results and various statistical
processing for each item is available.

* Measurement results output to "MS-

Excel”in spreadsheet (CSV) format.

* Measurement procedures and results can be
saved using a USB Drive.

¢ Two models available: a stand-alone type with
tilt system and a flexible-arm type that can be
mounted on a profile projector.

Intuitive panel design

The QM-Data200 employs Geometry Keys

to accelerate the measurement process. The
probing routine of standard geometric features
and combinations are designed with Geometry
Keys on the front panel. Click the key you
need and capture features to complete the
measurement quickly and accurately. This
improves operator productivity, reduces errors,
and saves operation time and cost.

Graphic display

Measurement information and data are
visualized on the back-lit colored LCD with
graphical interfaces. The geometric feature
selected is displayed with the probing navigator.
The measurements map and blink indication
show the probing points and sequences. This
improves operation accuracy and reduces errors
and time.

Mitutoyo
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Accessories for Measuring

Microscope

Vision Unit

SERIES 359 — Vision System Retrofit for MF and MF-U

Microscopes

* The automatic edge-detection tools and
various macro icons allow measurement in one
easy step.

¢ The graphics and measurement navigation
functions facilitate operation.

* Image data input/storage function.

* Measurement results are output in CVS format.

This lets the user generate an inspection table
in MS-Excel®.

o Allows the tolerance zone measurement of
measurement results and various types of
statistical processing for each item.

Vision Unit
No.: 359-763 (for MF D)

A=

Calibration glass chart
No. 02AKN020

Fiber-optic
ring illuminator

CMOS camera unit

Adapter unit

¢ Combined use with the focus pilot provides
high-accuracy height measurements. (Patent
pending)

* A series of measuring operations can be
performed using just one screen display.

* The auto-brightness control function reproduces
the type and degree of illumination required.
(This function is limited to the MF/MF-U series.)

QSPAK Measurement Window

The PC
system, QSPAK
| software and
microscope
are optional.

[ Optional accessory
Vision Unit

i QSPAK I
Multi 1/0 card

SPECIFICATIONS

Projected Image Inverted Image

Onscreen Magnification |19x-1900x (22" Monitor)

Camera Unit

Image Sensor Size 1/2" Color CMMOS

Image Sensor Resolution |3 MP

Interface USB 2.0

. . 2.28x2.32x3.27"
Dimensions (WxDxH) 53 x 59 % 83mm
Adapter Unit

Measurement Software |QSPak VUE (optional)

Dimensions (DXH) 1.77 x 4.84" [ 45 x 123mm

Magnification 0.5x

Optional Accessory: Foot Switch (12AAJ088)

Measuring microscope
(w/ XY or XYZ countel

1X objective
3X objective
5X objective

10X objective

Mitutoyo

Foot switch
No. 12AA)088 Connecting cable

Focus Pilot
No. 375-057-11: for MF models
No. 375-067-11: for MF-U mode
ee page I-21)

22" color display

*A for UUCSA, D for CEE, E for BS, DC for China,
K for EK, C for Taiwan, No suffix is required for JIS/100\

QSPAK, optional software

For observation/comparison of form
* Template matching function

¢ Manual pattern matching function

For simple measurement

¢ One-click edge detection tool function
* Smart tool function

e User macro function

For repeated measurement/ auto-measurement
¢ Quick navigation function

* Playback function

* Graphic function

* External data output function

o Statistical calculation function

One-click Edge Detection

By clicking the mouse near the edge of a workpiece, QSPAK
automatically scans the edge and detects it, showing its
coordinates. This function also works with the point tool, box
tool, circle tool and auto-focus tool.

Graphic Window

The measurement results and measured elements are plotted
in the graphic window in real-time. By using this function,
the user can check the current measuring position at a
glance. The graphic window can be used for geometrical
calculation.

[
( xt36. 0851
/:@ visg. 2522
16410155 DFB. 5614
_“Yp=24.6015 Ry4. 2757
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Technical Data

FS-70

Accessories for Measuring

Microscope

SERIES 378 — Microscope Unit for Semiconductor Inspection

*Bright field, differential interference contrast

Focus Adjustment |With concentric coarse and fine * The opt|;al system that was developed for the : : :

Method: el weheels g el best-selling FS60 models was further enhanced (DIC) and polarized observations are optional
50mm travel range for the FS70 models. It is ideal as a microscope with FS70Z and FS70. The FS70L and FS70L4

Range: 0.1mmy/rev. for fine adjustment, unit of a prober station for semiconductors. do not support the DIC method.

' 3.8mm/fev. for coarse adjustment (All models CE marked.) * By employing an inward revolver, the long

mgggﬂa”“be Erect image ¢ The FS70L supports three types of YAG laser working distance objectives provide excellent
St s wavelength ranges (1064nm, 532nm and operability.

Pupil distance: ~|adjustment range: 355nm), while the FS70L4 supports two types ¢ An ergonomic design with superb operability:
23" / 51-76mm of wavelength ranges (532nm and 266nm), the FS70 employs the erect-image optical

Field number. |24 thus expanding a scope of laser applications, system (the image in the field of view has

Tilt angle: 0° - 20° (only -TH, -THS models) allowing laser-cutting of thin films used in the same orientation as the specimen) and

lumination Eglfée(c&'(‘)/sh':Lurfmﬂfrﬂggtfgr: bVU%Et semiconductors and liquid crystal substrates. enlarged fine focus adjustment wheel with

system: aperture diaphram) However, Mitutoyo assumes no responsibility rubber-grip coarse adjustment knob.
12V100W fiber optics, for the performance and/or safety of the

Light source non-stepped adjustment, laser system used with Mitutoyo microscopes.

(optional): ggofxegrucigss'jr”n%%‘oﬁ?éw Careful examination is recommended in

Objeciives M Plan Apo, M Plan Apo L. selecting a laser-emission unit.

(optional): G Plan Apo

Optional Accessories
For a complete listing of accessories see

Microscope Units and Objectives brochure, E4191-378

Need Calibration?

Mitutoyo

FS70Z

FS70L4

N Model No. FS70 FS70-TH FS70Z FS70Z-TH FS70L FS70L-TH FS70L4 FS70L4-TH
Order No. 378-184-1 | 378-184-3 | 378-185-1 | 378-185-3 | 378-186-1 | 378-186-3 | 378-187-1 378-187-3
Enhé’(jélb,j;e F$70-5 FS70-THS | FS70Z-S | FS70ZTHS | FS70LS | FSTOLTHS | FS70l4-S | FS70L4-THS
Order N6 378-184-2 | 378-184-4 | 378-185-2 | 378-185-4 | 378-186-2 | 378-186-4 | 378-187-2 | 378-187-4
Focus adjustment 50mm travel range with concentric coarse (3.8mm/rev) and fine (0.1mm/rev) focusing wheels (right / left)

Image Erect image
Pupil distance Siedentopf type, adjustment range: 2 - 3" / 51 - 76mm
Field number 24
Tilt angle — 0°-20° — 0°-20° — | o-w — | o-w

. . 100/0 or 100/0 or
Optical pass ratio 50/50 0/100 50/50 0/100 100/0 or 0/100 100/0 or 0/100
Protective filter — — Built-in laser beam filter Built-in laser beam filter
Tube lens X 1X - 2X zoom 1X 1X
Applicable laser — — 1064/532/355nm 532/266nm

‘ : 3 C-mount receptacle

Camera mount C-mount (using optional adapter B) Use a laser with TV port. (with green filter switch)

[llumination Reflective illumination for bright field (Koehler illumination, with aperture diaphragm)
system, optional 12V 100W fiber optics, non-stepped adjustment, light guide length: 1.5m, power consumption 150W
Objective,
optional M Plan Apo, M Plan Apo SL, G Plan Apo
E — E (for observation)
:ﬂ Objective
) ' M/LCD Plan NIR
Aibbovn optional = 7 M Plan UV
%ﬂﬂlﬁutm 0 4 (for laser-cutting) M/LCD Plan NUV
ﬁ?"' Loading weight* | 32Ibs/14.5kg | 30lbs/13.6kg | 31lbs/14.1kg | 29lbs/13.2kg | 31lbs/14.2kg | 30lbs/13.5kg | 31lbs/13.9kg | 29lbs/13.1kg
I'IE Mass (main unit) 13lbs/6.1kg | 15.5lbs/7.1kg | 14.5Ibs/6.6kg | 16.5lbs/7.5kg | 14lbs/6.4kg | 15.5lbs/7.2kg | 14.5lbs/6.7kg | 16.5lbs/7.5kg

*Loading weight on optical tube excluding weight of objective lenses and eyepieces.
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Accessories for Measuring
Microscope

VMU
SERIES 378 — Unit for Incorporating into Equipment

 Compact and lightweight microscope designed to be
built in for camera observation
o Can be used with YAG (near-infrared, visible, near-
H ultraviolet, or ultraviolet) lasers. *!
*1 The performance and safety of laser-equipped system products is not
. guaranteed.
Il

e For VMU-LB and VMU-L4B, the rigidity and general
performance of the microscope main unit have been
enhanced compared with previous models.

¢ Compatible with infrared optical systems™
*2 An infrared source and infrared camera are necessary.

* Telecentric system equipped with an aperture
diaphragm is standard on the epi-illumination
optical system.

* Best suited to process images for which
uniform illumination is required.

¢ Design and manufacture are flexible to
meet your demands such as double camera

) ; aniel VMU-V VMU-H VMU-LB VMU-L4B
mounting or double (low/high) magnification.
Mitutoyo
SPECIFICATIONS
Model No. VMU-V VMU-H VMU-LB VMU-L4B
Order No. 378-505 378-506 378-513 378-514 ,
Camera mounting direction Vertical Horizontal Vertical (Rotatable) X
Observation Bright-field/Erect image Bright-field/Inverted image Bright-field/Erect image MICROSCOPE UNITS AND OBJECTIVES
: . Equipped with a C-mount (Equipped with (HERESIRESON
TV adapter Equipped with a Gmount a green filter switching mechanism)
. Image forming e . . I Built-in 1X (near-infrared/visible/ | Built-in 1X (ultraviolet/visibility
%%técal (tube) lens Built-in 1X (visible/near-infrared calibration) near-ultraviolet calibration) compensation)
il e YAG laser source YAG laser source
T — (Fundamental, Second/Third | (Second/Third/Fourth harmonic)
harmonic) mountable mountable
For observation M Plan Apo, M Plan Apo HR, M Plan Apo SL, G Plan Apo
NIR Series NIR Series
Objective NUV Series NUV Series ATV ——
(optiona) ~ For e5er - Note 1: Slected depending on the L o' > . :
processing Ol wesclen tﬁpefnthlngl onr € Note 2: Selected depending on the Refer to the Microscope Units and
soirecee HIGEIEES wavelength of the laser Objectives Brochure (E14020) for
source more details.
Applicable camera (s) 2/3 type or less cameras (C-mount type)
ggt:ﬁilr;\yr?;%rgn Telecentric system equipped with an aperture diaphragm
lluminated lens tube Bright-field illuminated lens tube
Illumination unit (optional) Fiber-optic cable illumination unit (100 W) (378-700)
Main unit mass 650 g \ 750 g \ 1270 g \ 1300
Note 3: The M Plan Apo 1X objective is used with the polarization unit (378-710 or 378-715).
WIDE VMU
SPECIFICATIONS "/ WIDEVMU-HR ' WIDE VMU-BDV ' WIDE VMU-BDH Infrared
For Bright-field Observation For Bright/Dark-field Observation EEER
Model No. WIDE VMU-HR WIDE VMU-BDV WIDE VMU-BDH
Order No. 378-519 378-517 378-518
grzaignnet;aﬂrg]r?untlng Vertical Vertical Horizontal T
, .y , Bright/Dark-field/ Bright/Dark-field/ Dark-field
Observation Bright-field/Erect image Erect image Inverted image

¢ Observation over a wide field of view
(Image field of @30 mm)
¢ Greatly enhanced brightness on the

Magpnification: 1X Visible light - Near-

Optical system infrared light

Magnification: 1X Visible light
F-Mount, C-Mount (with aligning and parfocal adjustment mechanism)

Camera Mount

Optical Imaging periphery of the field of view (Reduces
tube  forming (tube) Built in 1X (visible - NIR) Built in 1X (visible) the dependence on the light distribution
lens characteristics.)
Image field _ 230 o Compatible with infrared optical systems*
___ Polarized unit*1 Mountable * An infrared source and infrared camera
Objective M Plan Apo, M Plan Apo HR, M Plan Apo

are necessary. For more details on
infrared observation, visit your local
Mitutoyo M2 Solution Center or contact
your Mitutoyo Sales Representative.

« Small optical observation system

 Compatible with HR series of high
resolving power lens (designed with
pupil diameter of ¢16.8 mm)

¢ Available for various observation
methods (Including bright-field, dark-
field for visual or scratch inspection, and
polarized observation of objects with
polarization characteristics)

SL, G Plan Apo, NIR Series BD Plan Apo
Diagonal line length: 30 mm or less (equivalent to APS-C format)
Telecentric (Pupil diameter of ¢16.8) Telecentric illumination, Bright/Dark-field illumination optical tube (Dual-port fiber-
Note: Coaxial epi-illumination, with optic illumination)
aperture diaphragm Bright/Dark-field switching with light source on-off

Bright-field illuminated lens tube (rotatable)
*3, selectable between LED adapter and
fiber adapter (both supplied as standard)

(required option)
Applicable camera

Optical system
epi-illumination

llluminated lens tube Bright-field illuminated lens tube (rotatable) *3

[llumination unit
(optional)*2
Main unit mass

Fiber-optic illumination unit (100 W) (378-700)
1400 g \ 2000g \

*1 Polarized observation by Bright-field illumination  *2 Support for third-party LED illuminators (WIDE VMU-HR only)
*3 The fiber (light source) mount orientation can be changed.

21509




Accessories for Measuring
Microscope

Varifocal Lens
TAGLENS

* Without changing the required magnification, ultra-high speed variable focal length enables
obtaining perfectly focused images in real-time with stress-free operation.

* The time required for auto-focusing is drastically reduced, and the optical system focus range is
extended without the expense of a mechanical drive.

TAGLENS-T1

Ultra-high speed, varifocal lens.
A dedicated controller and software are equipped

as standard.
SPECIFICATIONS
Operating principle Variable refraction index
Mitutovo Resonlance frequency 70 kHz
' Effective aperture 211 mm*
Transmittance 90% or more (A400 to 700 nm)*

* The above values are based on optical design theoretically.

Varifocal Lens

TAGLENS

Video Microscope Unit VMU-T1

Microscope unit for configuring a varifocal
optical system by incorporating TAGLENS-T1, the
objective and the camera.

SPECIFICATIONS

Refer to the Varifocal Lens TAGLENS
Brochure (E14025) for more details.

Compatible TAGLENS TAGLENS-T1
Imaging lens magnification| 1X
Imaging area 211 mm
Applicable objective M Plan Apo Series
Manual turret, Power turret, Polarizer,
Options Focusing unit A or B, XY stage, Simplified
stand.
M Plan Apo Series
Objective X 2X 5X 7.5X 10X 20X 50X
Depth of focusx2 (mm) 0.88 0.18 0.028 0.012 0.007 0.003 0.0018
Total scanning width (mm) 16 4.0 0.64 0.28 0.16 0.04 0.007
Real FOV | 1/2 inch camera 4.8x6.4 2.4x3.2 | 0.96x1.28 | 0.64x0.85 | 0.48x0.64 | 0.24x0.32 |0.096x0.128
(mm) 1 2/3 inch camera 6.6x8.8 33x4.4 | 1.32x1.76 | 0.88x1.17 | 0.66x0.88 | 0.33x0.44 | 0.132x0.176

Of=k 10
AR

Schedule Service

D ¢ Miitutoyo
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Accessories for Measuring

Microscope
Eyepieces
SERIES 378

o The field of view is extra wide.
* Optional reticles are available.

SPECIFICATIONS

Order No. e Field Individual

(2pcs. set) Magnification number Al order No.

378-866 10X 24 859 | 378-856-5

378-858 20X 12 559 | 378-858-5

378-866 378-858

Objectives

SERIES 378

The Mitutoyo 378 Series objectives have the world's longest working distance and an infinity correction
optical system. These objectives provide flexible observation at high magnifications and independent

correction of chromatic aberration.

* The long working distance objectives provide
excellent clearance between the lens surface
and the workpiece surface in focus, making
it possible to observe workpieces which are
usually hard to focus because of awkward
projections.

¢ The metallurgical plan apochromatic (M Plan
Apo) objective provides a flat, chromatic
aberration-free image throughout the field
of view, making it suitable for any type of
microscope.

* Specially designed objectives also are available
with correction for near-infrared radiation,
near-ultraviolet radiation, and ultraviolet
radiation, or various thicknesses of LCD screen
glasses.

* The mounting screw threads of objectives are
designed to conform to JIS
B-7141-1988.

M Plan Apo and M Plan Apo SL
Objectives for bright field observation

Near-infrared radiation corrected M Plan Apo NIR objectives

Mitutoyo

BD Plan Apo and BD Plan Apo SL
Objectives for bright/dark field observation

Near-ultraviolet radiation corrected M Plan Apo NUV objectives

Reticles (optional)

516848:  Cross-hair
516576:  Broken cross hair (90° and 60°)
516578:  Concentric circle

(Diametric increment: 1.2mm)
516577:  20mm scale

(Minimum reading: 0.1mm) with cross hair
516849:  10mm scale (Minimum reading: 0.1Tmm)
516850:  5mm scale (Minimum reading: 0.05mm)

Mitutoyo

MICROSOPE UNITS AND OBJECTIVES
( N y

NIR REGION)

Refer to No. (E14020) for more details.

BT
mitutoy/o -.|

Fw

Find Training

Ultraviolet radiation corrected M Plan UV objectives
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Accessories for Measuring
Microscope

M Plan Apo for Bright Field Observation

Order No. | Mag. N.A. W.D. f R D.F View field 1 | View field 2 | Mass
378-800-3 1X 0.025 | 11.0mm | 200mm 11.0pm 440pm g24mm 4.8x6.4mm | 300g
378-801-12 2X 0.055 | 34.0mm | 100mm 5.0um 91um 212mm 2.4x3.2mm | 2209
378-802-12 5X 0.14 34.0mm | 40mm 2.0um 14.0um g4.8mm | 0.96x1.28mm | 230g
378-807-3 | 7.5X 0.21 35.0mm | 26.67mm | 1.3um 6.2um @3.6mm | 0.64x0.85mm | 240g
378-803-3 10X 028 | 340mm | 20mm 1.0pm 3.5pm g2.4Amm | 0.48x0.64mm | 2409
378-804-3 20X 0.42 20.0mm | 10mm 0.7um 1.6Um g1.2mm | 0.24x0.32mm | 270g
378-805-3 50X 0.55 13.0mm 4mm 0.5pm 0.9pm 20.48mm | 0.10x0.13mm | 290g
378-806-3 | 100X 0.70 6.0mm 2mm 0.4pm 0.6um 20.24mm | 0.05x0.06mm | 320g
DIMENSIONS
WD) Vawave Unit: mm
E T length filter E 1.6 34(W.D.) N s s 55
ﬂiﬁgg K = ﬂffg]g]g 4 B slely # = 3|y
8 61 = 4'HT | bk
5 9 378-800-12 5 95 378-802-12
" (Parfocal distance) " (Parfocal distance) 378-803-3 378-805-3
3 16__ 34(4D) 3 16, 35 Wp) p— ey e s 26 e
=T =1 4 = T =
61 ) = I = g S j‘ g
60 =
5] % 37880112 5 % 378-807-3 378-804-3 378-806-3
(Parfocal distance) " (Parfocal distance)
M Plan Apo SL for Bright Field Observation
Note: Order No. | Mag. NA. W.D. f R DF View field 1 | View field 2 | Mass
These objectives offer extra-long working distance. 378-810-3 | 20X 0.28 |30.5mm | 10mm 1.0um 3.5um g1.2mm | 0.24x0.32mm | 240g
378-811-15 | 50X 0.42 20.5mm 4mm 0.7ym 1.6um 20.48mm | 0.10x0.13mm | 280g
378-813-3 | 100X 0.55 13.0mm 2mm 0.5um 0.9um @0.24mm | 0.05x0.06mm | 290g
378-816-3 | 200X | 062 [13.0mm| 1mm | 04pm | 0.7um [ #0.12mm [0.025x0.03mm | 490g
DIMENSIONS
ps 1.2__305(W.D) Unit: mm
64.5
5 95 378-810-3
(Parfocal distance)
3 39_ 205(WD) S 46__13(WD) 3 05__13(W.D)
745 82 82
5 95 378-811-15 5] 95 378-813-3 5. 95 378-816-3
(Parfocal distance) (Parfocal distance) (Parfocal distance)
M Plan Apo HR for Bright Field Observation
Nﬁtef ctives off hioh st Order No. | Mag. N.A. W.D. f R D.F View field 1| View field 2 | Mass
These objectives offer extra-high resolving power. 378-787-16 | 5X 021 | 27mm | 40mm | 13pm | 6.2um | o4.8mm | 0.96x1.28mm | 285g
378-788-15 10X 0.42 15mm 20mm 0.7um 1.6pm @2.4mm | 0.48x0.64mm | 4609
378-814-4 50X 0.75 5.2mm 4mm 0.4pm 0.49um | 90.48mm | 0.10x0.13mm | 400g
378-815-4 | 100X 0.90 1.3mm 2mm 0.3pm 0.34pm | 20.24mm | 0.05x0.06mm | 410g
Mag.: Magnification DIMENSIONS
N.A.: Numerical aperture WD) (WD) Unit: mm
W.D.: Working distance 2 LY 3 1,52 .
f. Focal distance = e g 2 el g
R: Resolving power = - gl s = = 2l p
D.F.: Focal depth b s . B o
View field 1: Field of view when using @24mm eyepiece %0 308 TN E L or
View field 2: Field of view when using 1/2" CCD camera 5 95 378-788-4 5 95 378-814-4
‘ (Parfocal distance) " (Parfocal distance) 378-815-4

Mitutoyo



Accessories for Measuring
Microscope

Glass Thickness (t = 3.5mm) Corrected G Plan Apo for Bright Field Observation

Order No. | Mag. |NA. W.D. f R D.F View field 1 | View field 2 | Mass
378-847 20X 0.28 29.42mm* [10mm 1.0um 3.5um g1.2mm 0.24x0.32mm (270g
378-848-3 |50X 0.50 13.89mm* |4mm 0.6um 1.7um ¢0.48mm  [0.10x0.13mm |320g

*n air

DIMENSIONS
% 1.58 __30.6(W.D.) Glass % 1.6 _15.08(W.D.) Glass Unit: mm
65.59 80
5 96.19 378-847 5 96.19 378-848-3
! i Note:

The G Plan Apo Series are designed for observing a
workpiece through BK-7 glass (thickness = 3.5mm).

BD Plan Apo for Bright/Dark Field Observation
Order No. | Mag. NA. W.D. f R D.F View field 1 | View field 2 | Mass
378-831-13 | 2X 0.055 |34.0mm | 100mm | 5.0um 91um g12mm 2.4x3.2mm | 340g
378-831-13 | 5X 014 | 34.0mm | 40mm 2.0um 14.0ym | o4.8mm | 0.96x1.28mm | 350g
378-830-7 | 75X 0.21 34.0mm | 26.67mm | 1.3pm 6.2um @3.6mm | 0.64x0.85mm | 350g
378-833-7 10X 028 | 340mm | 20mm 1.0pm 3.5um 92.4mm | 0.48x0.64mm | 350g
378-834-7 20X 0.42 20.0mm | 10mm 0.7uym 1.6pm g1.2mm | 0.24x0.32mm | 400g
378-835-7 50X 0.55 13.0mm 4mm 0.5pm 0.9um 20.48mm | 0.10x0.13mm | 4409
378-836-7 | 100X 0.70 6.0mm 2mm 0.4um 0.6um | 20.24mm | 0.05x0.06mm | 460g

DIMENSIONS
= 4_ 34WD) < 4_34WD 85 6WD) Unit: mm
—tage stk hage
61 61
5 o ?3 ) 378-831-12 > o ?Z ; 378-833-7 5 e ; 378-836-7
arfocal distance Parfocal distance; Parfocal distance; —
St 4_ 34W.D 3 7_20(W.D) E E
ERON E [ mitutoy/o-i
— E% T2 YR n F;l:lu
61 75 ﬁhm
5 95 378-832-12 > 9 378-834-7
(Parfocal distance) (Parfocal distance) Find a Distributor
g 4_ 34W.D, 3(W.D)
S = CEE EEE
61
5 9% 378-830-7 5 378-835-7
(Parfocal distance) (Parfocal distance)

BD Plan Apo SL for Bright/Dark Field Observation

Order No. | Mag. N.A. W.D. f R D.F View field 1 | View field 2 | Mass
378-840-7 20X 028 | 30.5mm | 10mm 1.0pm 3.5um g1.2mm | 0.24x0.32mm | 3509
DIMENSIONS
3 Unit: mm i
3 7.5, 305W.D. : These objectives offer extra-long working distance.
> 1:2 P =lely Mag.: Magpification
S 8 & NA: Numerical aperture
W.D.: Working distance
‘ 64.5 fi Focal distance
5] 9% 378-840-7 R: Resolving power
(Parfocal distance) D.F: Focal depth

View field 1: Field of view when using @24mm eyepiece
View field 2: Field of view when using 1/2" CCD camera

Mitutoyo > [j N —
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Accessories for Measuring
Microscope

M Plan Apo NIR B

f(mm) R (um) A A Mass
Order No. | Mag. |[N.A. [W.D. (mm) (A=550nm)| (A=550nm) +DOF (um)| View field 1 | View field 2 9
378-867-5 | 20X |0.40| 255 10 0.7 1.7 1.2 0.24x0.32 350
DIMENSIONS 378-868-5 | 50X [0.42| 255 4 0.7 1.6 0.48 0.10x0.13 375
378-867-5 378-868-5  Unit. mm > A high-transmission laser type objective suited to the fundamental and second harmonic of the YAG laser. Corrected over the visible (420nm)
> 25.5 (Working = 5.5 (Working to near-infrared (1064nm) spectrum.
e [ ditance) bl [ ditance) > This series of objective has greatly improved in operability thanks to the achievement of an ultra-long working distance of 25.5mm while
N | | 5 maintaining the NA of the NIR series 20X/50X.
695 65 Near-infrared Radiation Corrected
5, | 95 (Parfocal distance) 5, 95 (Parfocal distance) M Plan Apo NIR for Brlght Fleld Observation
Order No. | Mag. N.A. W.D. f R D.F View field 1 | View field 2 | Mass
378-822-5 5X 0.14 37.5mm | 40mm 2.0pm 14.0pm g4.8mm | 0.96x1.28mm | 220g
378-823-15 | 10X 026 | 30.5mm | 20mm 1.1um 4.1um g2.4mm | 0.48x0.64mm | 250g
378-824-16 | 20X 0.40 | 20.0mm | 10mm 0.7um 1.7um g1.2mm | 0.24x0.32mm | 300g
378-825-17 | 50X 0.42 17.0mm 4mm 0.7ym 1.6pm 20.48mm | 0.10x0.13mm | 315g
378-826-15 | 100X 0.50 12.0mm 2mm 0.6pm 1.1pm 20.24mm | 0.05x0.06mm | 335g
378-863-5* | 50X 0.65 10mm 4mm 0.4um 0.7um 20.48mm | 0.10x0.13mm | 4509
378-864-15 | 100X 0.70 10mm 2mm 0.4pm 0.6um 20.24mm | 0.05x0.06mm | 450g
* High Resolution (HR objectives)
DIMENSIONS Unit: mm
i 3 04 375(D) e s 3 __12(wD)
These objectives are designed so that a workpiece's image ST~ = T~
can be focused within the focal depth even when the = {E §] E] 2 B = {E ;;[ 'EI 3
wavelength is changed anywhere from the visible range (I = I
480nm) up to near-infrared range (I = 1800nm). Therefore, ; 575 = 378-822:5 378-824-5 ; 8395 378-8265
the M Plan NIR Series are suitable for laser repair. However, {Parfocal distance) T Parfocal disance)
when the wavelength used exceeds 1100nm, the focusing
position may slightly deviate from that in the visible range
due to changes in glass dispersion and refractive index. 5 L 305WD) - 04 17(WD) s st 2
4%‘3]‘3]'8 {E’S[&"‘S Iy \“ g
64.5 78
5 % 378-823-5 5 % 378-825-5 378-863-5
(Parfocal distance) " (Parfocal distance) 378-864-5
Near-ultraviolet Radiation Corrected
M Plan Apo NUV for Bright Field Observation
Order No. | Mag. N.A. W.D. f R D.F View field 1 | View field 2 | Mass
378-809-5 10X 028 |30.5mm | 20mm Tum 3.5pm g2.4mm | 0.48x0.64mm | 255¢g
378-817-8 20X 0.42 17.0mm | 10mm 0.7um 1.7um g1.2mm | 0.24x0.32mm | 3409
378-818-8 50X 0.44 15.0mm 4mm 0.7uym 1.6pm 20.48mm | 0.10x0.13mm | 350g
378-819-15 | 100X 0.50 11.0mm 2mm 0.6pm 1.1pm 90.24mm | 0.05x0.06mm | 380g
378-888-6* | 50X 0.65 |10.00mm| 4mm 0.42uym | 0.65um | ¢0.48mm | 0.10x0.13mm | 500g
*High resolution (HR objective)
DIMENSIONS
Note: . - - 05 305WD Unit: mm
These objectives are designed so that a workpiece's image can g‘ 5,_305W.D) N 2 ’
be focused within the focal depth even when the wavelength o~ i 7 Lt
is changed anywhere from the visible range (I = 620nm) to = ’4{% §| 2
the near-ultraviolet range (I = 355nm). Therefore The M Plan 7 | 7 = R s
NUV Series are suitable for laser repair using a high frequency 5 55 378-809-5 E : B R o]y
laser beam. Parfocal di S
- (Parfocal distance) 378-818-8 =
Mag.: Magnification < 17 11WD) by =
N.A: Numerical aperture I P S § =
W.D.: Working distance W o S ) I :[ 22[ 3 .888-
fi Focal distance 7 EE S8 378-888-6
R: Resolving power ! = A 370,017, o
DF. Focal depth | B | 3788178 5 % 378-819-15
View field 1: Field of view when using 224mm eyepiece (Parfocal distance)

View field 2: Field of view when using 1/2" CCD camera

Mitutoyo



Accessories for Measuring
Microscope

Near-infrared Radiation and LCD Glass Thickness (t = 1.1mm or 0.7mm) Corrected

LCD Plan Apo NIR for Bright Field Observation
Order No. Mag. N.A. W.D. f R DF | Viewfield 1 | Viewfield2 | Mass
378-821-16 | 20X (t0.7) 0.40 20mm* 10mm | 0.7um | 1.7um | @1.2mm | 0.24x0.32mm | 3059
378-827-16 20X (t1.1) 0.40 19.98mm* | 10mm | 0.7um | 1.7um | @1.2mm | 0.24x0.32mm | 305¢
378-828-16 | 50X (t1.1) 0.42 17.13mm* | 3.9mm | 0.7um | 1.6um | 20.48mm | 0.10x0.13mm | 3209
378-829-5 50X (t0.7) 0.42 17.26mm* | 3.9mm | 0.7um | 1.6pm | ¢0.48mm | 0.10x0.13mm | 320g
378-754-15 | 100X (t0.7) 0.50 12.06mm* | 2mm | 0.6ym | 1.1ym | ©0.24mm |0.05x0.06mm | 335g
*In air
DIMENSIONS
Unit: mm
. 0611 12512 3 05, 17.5 (WD) 3 05, 175(WD)
| = EEE| EE|
8287/83.24 7787 77.74
5 95.37/95.24 5, 95.37 5, 95.24
(Parfocal distance) (Parfocal distance)
378-754-15 378-827-5 378-828-17 378-829-5
Near-ultraviolet Radiation and LCD Glass Thickness (t = 0.7mm) Corrected
LCD Plan Apo NUV for Bright Field Observation
Order No. Mag. N.A. W.D. f R DF | Viewfield 1 | Viewfield2 | Mass
378-890-8 20X (t0.7) 0.42 | 16.96mm*| 10mm | 0.7um | 1.7um | @1.2mm | 0.24x0.32mm | 340g
378-891-6** | 50X (t0.7) 0.65 9.76mm* | 4mm | 0.42um | 0.65um | 0.48mm | 0.10x0.13mm | 500g
378-820-8 50X (t0.7) 044 |1476mm*| 4mm | 0.7um | 1.6ym | 20.48mm | 0.10x0.13mm | 310g
378-751-4 100X(t1.1) 0.50 11.03mm | 2mm | 0.6um | 1.1um | ©0.24mm |0.05x0.06mm | 380g
*In air
** High-Resolution (HR Objectives)
DIMENSIONS
Unit: mm
s e p—— L1.4W.D.)
4 = = }E[E[ﬁ
LD glass 111 LCD glass t0.7 8397
378-753-5 378-820-8 EN 95.37 378-751-4
(Parfocal distance)
Ultraviolet Radiation Corrected
M Plan UV for Bright Field Observation
Order No. | Mag. N.A. W.D. f R D.F View field 1 | View field 2 | Mass
378-844-15 | 10X 0.25 20mm 20mm 1.7um 4.4pm @2.4mm | 0.48x0.64mm | 310g
378-837-8 | 20X 0.37 15.0mm | 10mm 0.8um 2.1ym g1.2mm | 0.24x0.32mm | 330g
378-838-8 50X 0.41 12.0mm 4mm 0.7um 1.7um 20.48mm | 0.10x0.13mm | 4009
378-839-5 80X 0.55 10.0mm | 2.5mm 0.5pm 0.9um 20.3mm | 0.06x0.08mm | 380g
DIMENSIONS
Unit: mm
20 (W.D)
1 I o s s 1)
- HT 9 g K '3__
= o I b : T g 141 o g ?
378-844-15 378-837-8 378-838-8 378-839-5

Mitutoyo

Note:

These near-infrared (I = 1800nm) corrected objectives
are designed for observing a workpiece through LCD
glass (thickness = 1.1mm (378-827-5, 378-828-5,
378-752-5) or 0.7mm (378-829-5, 378-754-5) and
for laser repair.

Note:

These near ultraviolet corrected objectives are designed for
observing a workpiece through LCD glass (thickness = 1.1mm
(378-753-6, 378-751-4) or 0.7mm

(378-820-6) and for laser repair.

Note:

These ultraviolet corrected objectives are designed so that

a workpiece's image can be focused within the focal depth
even when the wavelength is changed anywhere from the
visible range (I = 550nm) to the ultraviolet range
(I=266nm). Therefore the M Plan UV Series are suitable for
laser repair using a high-frequency laser beam.

Mag.: Magnification
N.A: Numerical aperture
WD.: Working distance
fi Focal distance

R: Resolving power
D.F: Focal depth

View field 1: Field of view when using @24mm eyepiece
View field 2: Field of view when using 1/2" CCD camera



Microscopes

MSM-400
SERIES 377 — Stereo Microscopes
- _ ) » Continuous 1X - 4X magnification * Focusing range: 1.46" (37mm)
Digital Imaging with Software * Image always in focus throughout zoom range e LED Illumination
Order No. _|Description : + Crisp, erect images with high resolution « Interpupillary adjustable range:
gzm:ig mzzm 2; , ; i/l Zﬂzgalsge:/;/: SSQEOE UsB and excellent stereoscopic effect 2.12" -2.99" (54mm - 76mm)
64PMI248 | Moticam 56 6MP,g1/$ 8" Sensor, USB Ofsgtrarveigﬁnbe ;fr;nbearnotﬁeted a full 360° * The MSM-414L is 2 traditional binocular
64PMI309 | Moticam 4000x, 8MP, 1/1.8" Sensor, USB/ , g atany ang , stereo microscope for industrial, medical and
HDMI Qutput ¢ Bilateral zoom control knob adds convenience classroom applications. It is ideal for electrical
64PMI310 | Moticam BMHA000X, 1/2.8" Sensor, USB/ and increases operator efficiency small part inspection, assembly, and medical/
LB IU AN N R e * Diopter adjustment for both eyepieces biological dissection.

¢ Binocular tube inclination: 45°

64PMI247

64PMI248

64PMI249

377-993A
-
SPECIFICATIONS
64PMI310 Model. MSM-414L MSM-414TL
Order No. 377-992A 377-993A
Optical tube Binocular Trinocular
Total magnification 10X - 40X
Eyepiece 10X (377-016)
Objective 1X - 4X
Working distance 80mm
Field of view 20mm - 5mm
- Dimensions H=13.2"x W=6.7"x D=9.3"
E:@?‘E’_ Mass 13.2 Ibs (6kg)
mitutoy/o o4
H E
a[m]

Got Questions?
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Microscopes

Stereo Microscope — Parts Breakdown

[ E 10X/20 ﬁ 15%/13 @ 20%/10 g g

Eyepeice 10x Eyepeice 15x Eyepeice 20x
EYECUP(RUBBER 64PM| 64PMI348 PHOTO ADAP(2X) PHOTO ADAP(0.4X)
MPl\(III345 ) SPMI3d6 347 64PMI349 64PMI350

SMZ140(HEAD)
64PMI352
DARKFIELD POLARIZING ACC
CONDENSER 64PMI354
64PMI353

| |
;I_J

i N2LED stand with head 1
{ holder and illumination .
| 64PMI357 &) —F
|—I—| 0
O qump e
OBJECTIVE 0.35X OBJECTIVE 1.5X — ?
64PMI355 64PMI356 Z //
| — 7
- 64PMI359
== @\ =7 |NTERLOCKED RING LIGHT GUIDE
e
u@ =1 e, 64PMI3G0
COLD LIGHT INTERLOCKED LIGHT GUIDE
SOURCE 64PMI361
64PMI358 INTERLOCKED LIGHT GUIDE-1 PRONG

o
mitutoyo -.|

A0

Talk to Sales

Mitutoyo - |J



https://measure.mitutoyo.com/catalog-optical-equipment/?utm_source=catalog_2026&utm_medium=print_qr&utm_campaign=catalog_2026&utm_content=optical_equipment

Optional Reticles for Pocket Comparators

183-102

183-107

183-111

183-104

183-109

183-114

183-115

183-106

183-110

183-113

8x Pocket Comparator Sets
SERIES 183

* 8x Eyepiece which includes a set of reticles
for dimensional, angle and other types of
measurements.

¢ [lluminator (950757) is available.

Pocket Comparator 8X with Reticles Set

Set No.

183-901 | 183-101, 183-106

183-101, 183-102, 183-106, 183-107,
183902 103 112 183-113, 183-114

183-101, 183-102, 183-106, 183-107,
183903 123 109, 183-113, 183-115

183-904 | 183-101, 183-102

Zoom Loupe
SERIES 183

¢ Allows the user 8X - 16X zoom observation.

* Magnification indicator is provided for 8X,
10X, 12X, 14X and 16X observation.

* Metric and inch scales are provided for
measuring.

o Comes with a carrying case.

SPECIFICATIONS
Magnification | Order No. | Remarks
With reticle (Scale
8X - 16X 183-304 graduation: 0.1mm, .005")

Clear Loupe

SERIES 183

SPECIFICATIONS
Magnification | Order No. | Remarks
5X 183-310 Drawtube removable
15X 183-312 Drawtube removable

Microscopes

183-101

Optional
illuminator
(950757)

183-304 Reticle provided

o —

Mitutoyo

({

Mitutoyo

183-310 183-312

38 Mitutoyo




Quick Guide to Precision @
Measuring Instruments |

M Numerical Aperture (NA)

The NA figure is important because it indicates the resolving power

of an objective lens. The larger the NA value the finer the detail that
can be seen. A lens with a larger NA also collects more light and will
normally provide a brighter image with a narrower depth of focus than
one with a smaller NA value.

NA = n-Sin@

The formula above shows that NA depends on N, the refractive index
of the medium that exists between the front of an objective and the

specimen (for air, n=1.0), and angle 6, which is the half-angle of the

maximum cone of light that can enter the lens.

M Resolving Power (R)

The minimum detectable distance between two image points,
representing the limit of resolution. Resolving power (R) is determined
by numerical aperture (NA) and wavelength (A) of the illumination.

R=

SNA (um)

A = 0.55pm is often used as the reference wavelength

M Working Distance (W.D.)

The distance between the front end of a microscope objective and the
surface of the workpiece at which the sharpest focusing is obtained.

M Parfocal Distance

The distance between the mounting position of a microscope objective
and the surface of the workpiece at which the sharpest focusing is
obtained. Objective lenses mounted together in the same turret should
have the same parfocal distance so that when another objective is
brought into use the amount of refocusing needed is minimal.

Working distance

I
l

Parfocal distance

M Infinity Optical System

An optical system where the objective forms its image at infinity and a
tube lens is placed within the body tube between the objective and the
eyepiece to produce the intermediate image. After passing through the
objective, the light effectively travels parallel to the optical axis to the
tube lens through what is termed the infinity space within which auxil-
iary components can be placed, such as differential interference contrast
(DIC) prisms, polarizers, etc., with minimal effect on focus and aberration
corrections.

Objective lens
Apointource an Image forming (tube? lens . ‘
the specimen Light from point source is focused
at the intermediate image plane
fi f, Magnification of the objective = fi/fi
Infinity space

Microscopes

M Finite Optical System

An optical system that uses an objective to form the intermediate
image at a finite position. Light from the workpiece passing through the
objective is directed toward the intermediate image plane (located at the
front focal plane of the eyepiece) and converges in that plane.

Objective lens

A point-source on Light from point source is focused

the workpiece at the intermediate image plane
L B Magnification of the objective = Lo/Li
M Focal Length (f) unit: mrm

The distance from the principal point to the focal point of a lens: if 1
represents the focal length of an objective and f2 represents the focal
length of an image forming (tube) lens then magnification is determined
by the ratio between the two. (In the case of the infinity-correction
optical system.)

Focal length of the image-forming (tube) lens
Focal length of the objective
200

Example: 10X = 0

Objective magnification=

200
200

Example: 1X =

M Focal Point

Light rays traveling parallel to the optical axis of a converging lens
system and passing through that system will converge (or focus) to a
point on the axis known as the rear focal point or image focal point.

M Depth of Focus (DOF) unit: mm

Also known as depth of field, this is the distance (measured in the
direction of the optical axis) between the two planes which define the
limits of acceptable image sharpness when the microscope is focused on
an object. As the numerical aperture (NA) increases, the depth of focus
becomes shallower, as shown by the expression below:

A
DOF = 2-(NAP
Example: For an M Plan Apo 100X lens (NA = 0.7)
The depth of focus of this objective is
0.55um
2x0.7

A =0.55pm is often used as the reference wavelength

=0.6pm

M Bright-field lllumination and Dark-field
lllumination

In brightfield illumination a full cone of light is focused by the objective
on the specimen surface. This is the normal mode of viewing with an
optical microscope. With darkfield illumination, the inner area of the
light cone is blocked so that the surface is only illuminated by light from
an oblique angle. Darkfield illumination is good for detecting surface
scratches and contamination.

B Apochromat and Achromat Objectives

An apochromat objective is a lens corrected for chromatic aberration
(color blur) in three colors (red, blue, yellow).

An achromat objective is a lens corrected for chromatic aberration in
two colors (red, blue).



B Magnification

The ratio of the size of a magnified object image created by an

optical system to that of the object. Magnification commonly refers to
lateral magnification although it can mean lateral, vertical, or angular
magnification.

M Principal Ray

A ray considered to be emitted from an object point off the optical
axis and passing through the center of an aperture diaphragm in a lens
system.

M Aperture Diaphragm

An adjustable circular aperture which controls the amount of light
passing through a lens system. It is also referred to as an aperture stop
and its size affects image brightness and depth of focus.

M Field Stop
A stop which controls the field of view in an optical instrument.

M Telecentric System

An optical system where the light rays are parallel to the optical

axis in object and/or image space. This means that magnification is
nearly constant over a range of working distances, therefore, almost
eliminating perspective error.

M Erect Image

An image in which the orientations of left, right, top, bottom and
moving directions are the same as those of a workpiece on the
workstage.

M Field number (FN), real field of view, and
monitor display magnification unit: mm

The observation range of the sample surface is determined by the
diameter of the eyepiece’s field stop. The value of this diameter in mil-
limeters is called the field number (FN). In contrast, the real field of view
is the range on the workpiece surface when actually magnified and
observed with the objective lens.

The real field of view can be calculated with the following formula:

(1) The range of the workpiece that can be observed with the
microscope (diameter)

FN of eyepiece

Real field of view = Objective lens magnification

2%

The real field of view of a 10X lens is 2.4 = %

Example: The real field of view of a 1X lens is 24 =

(2) Monitor observation range

The size of the camera image sensor (diagonal length)
Objective lens magnification

Monitor observation range =

* Size of image sensor

Format Diagonal length Length Height
1/3" 6.0 4.8 3.6
1/2" 8.0 6.4 438
2/3" 11.0 8.8 6.6

(3) Monitor display magnification
Monitor display magnification =
Display diagonal length on the monitor

Objective lens magnification x — ‘
Diagonal length of camera image sensor
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