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Designed for Industrial and 
Materials Science Applications

Designed with modularity in mind, the BX3M series provide versatility for a wide 
variety of materials science and industrial applications. With improved integration with 
OLYMPUS Stream software, the BX3M provides a seamless workfl ow for standard 
microscopy and digital imaging users from observation to report creation.

Functions marked with this icon require OLYMPUS Stream software.
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Simplifi ed and guided operation of the microscope 
settings makes it easier for users to make adjustments 
and reproduce system settings.

User-Friendly

Advanced Microscopy Simplifi ed

Designed for traditional industrial microscopy, the BX3M 
has expanded functionality to meet a broader range of 
applications and inspection techniques.

Functional

Olympus has a long history of producing quality optics, 
providing superior images both in the eyepieces and on 
the monitor.

Precision Optics

Modular design gives users fl exibility to build a system 
that meets their specifi c needs.

Fully Customizable 
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Inspection tasks often take a long time to adjust the microscope settings, acquire the image, 
and make the necessary measurements to satisfy reporting requirements. Users sometimes 
invest time and money for professional microscope training, or work with limited knowledge 
about a microscope’s full potential.

The BX3M simplifi es complex microscopy tasks through its well-designed and easy-to-use 
controls. Users can get the most out of the microscope without the need for extensive training. 
The easy, comfortable operation of the BX3M also improves reproducibility by minimizing 
human error.

Intuitive Microscope Controls: 
Comfortable and Easy to Use

Simple Illuminator: Traditional techniques made easy
The illuminator minimizes complicated actions that are usually necessary during microscope operation. A dial at the front of the illuminator 
enables the user to easily change the observation method. An operator can quickly switch between the most frequently used observation 
methods in refl ected light microscopy, such as from brightfi eld, to darkfi eld, to polarized light, in order to readily change between 
different types of analyses. In addition, simple polarized light observation is adjustable by rotating the analyzer.

*Requires DIC slider for use

Polished sample of AlSi

BF DF POLDIC*
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Intuitive Microscope Controls
Using the proper aperture stop and fi eld stop settings provides 
good image contrast and makes full use of the numerical aperture 
of the objective. The legend guides the user to the correct setting 
based on the observation method and objective in use.

Focus Scale Index: Find the focus quickly 
The focus scale index on the frame supports quick access to the 
focal point. Operators can roughly adjust the focal point without 
viewing the sample through an eyepiece, saving time when 
inspecting samples that are different heights.

Easy and Ergonomic Operation
Ergonomics are of the utmost importance for all users. Both 
standalone microscope users and those integrating with 
OLYMPUS Stream image analysis software benefi t from 
ergonomic handset controls that clearly display the hardware 
position. The simple handsets enable the user to focus on their 
sample and the inspection they need to perform.

Incorrect position Correct position

Coded Hardware: Easily restore 
microscope settings
The BX3M employs new coded functions that integrate the 
microscope’s hardware settings with OLYMPUS Stream image 
analysis software. The observation method, illumination intensity, 
and objective position are all recorded within the software and/or 
the handset. The coded functions enable the microscope settings 
to be automatically saved with each image, making it easier to 
reproduce the settings at a later time and provide documentation 
for reporting purposes. This saves the operator time and 
minimizes the chance that an incorrect setting will be used. The 
current observation settings are always clearly displayed both on 
the hand switch and in the software.

20X
BF

Light 
Intensity 
Manager

Conventional 
Light 
Intensity

50X
BF

50X
DF

Light Intensity Manager: Consistent 
illumination  
During the initial setup, the illumination intensity can be adjusted to 
match the specifi c hardware confi guration of the coded illuminator 
and/or coded nosepiece.

Hand switch for motorized 
nosepiece rotation

Hand switch Snapshot button

Different operators 
use different settings

Easy to verify the 
correct settings

Synchronize 
observation 

settings

Regardless of 
different operators, 
the settings are the 

same  

Operator A

Operator A

Similar to conventional microscopes, the image appears darker with 
increasing magnifi cation and observation methods that consume more light

The microscope automatically adjusts the light intensity to the correct 
value when changing magnifi cation or observation method

Operator B

Operator B
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Functionality for a Range of 
Inspection and Analytical Tasks

The BX3M maintains the traditional contrast methods of conventional microscopy, such as 
brightfi eld, darkfi eld, polarized light, and differential interference contrast. As new materials are 
developed, many of the diffi culties associated with detecting defects using standard contrast 
methods can be solved using advanced microscopy techniques for more accurate and reliable 
inspections. New illumination techniques and options for image acquisition within OLYMPUS 
Stream image analysis software give users more choices of how to evaluate their samples and 
document fi ndings. In addition, the BX3M also accommodates larger-size, heavier, and more 
specialized samples than conventional models.

MIX Observation: The invisible becomes visible
The BX3M’s MIX observation technology combines brightfi eld and darkfi eld illumination methods. The LEDs in the MIX slider shine 
directional darkfi eld on the sample, which is similar to traditional darkfi eld, but with more fl exibility. This combination of brightfi eld and 
directional darkfi eld is called MIX illumination, and is especially helpful to highlight defects and differentiate raised surfaces from 
depressions.

Brightfi eld shines the light straight 
down on the sample while 
traditional darkfi eld highlights 
scratches and imperfections in a 
fl at surface by illuminating the 
sample from the side of the 
objective.

MIX is a combination of brightfi eld 
and directional darkfi eld from a 
ring of LEDs. The LEDs can be 
adjusted to select which direction 
to illuminate from.

Advanced Imaging

Conventional

Advanced

Full 
illumination

Left quadrant 
illuminated

Darkfi eld 
illumination

Brightfi eld 
illumination

Brightfi eld 
illumination

Flexible printed circuits Stainless steel (Grade 316)
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EFI: Create all-in-focus images

The Extended Focus Imaging (EFI) function within OLYMPUS 
Stream captures images of samples whose height extends 
beyond the depth of focus of the objective and stacks them 
together to create one image that is all in focus. EFI can be 
executed with either a manual or motorized Z-axis and creates a 
height map for easy structure visualization. It is also possible to 
construct an EFI image while offl ine within Stream Desktop. 

HDR: Capture both bright and dark areas

Using advanced image processing, high dynamic range (HDR) adjusts for differences in brightness within an image to reduce glare. 
HDR improves the visual quality of digital images thereby helping to generate professional-looking reports.

Instant MIA: Easily move the stage 
for panorama
You can now stitch images easily and quickly just by moving the 
XY knobs on the manual stage; no motorized stage is necessary. 
OLYMPUS Stream uses pattern recognition to generate a  
panoramic image giving users a wider fi eld of view than a single 
frame.

Clearly exposed for both dark and bright regions by HDR 
(Sample: Fuel injector bulb)

Instant MIA image of a coin

EFI image of capacitor on PCB

Contrast enhancement by HDR 
(Sample: Sliced magnesite)
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3D Sample Measurement

When using an external motorized focus drive, an EFI image 
can be quickly captured and displayed in 3D. The height data 
acquired can be used for 3D measurements on the profi le or from 
the single view image.

Count and Measure

Object detection and size distribution measurement are among 
the most important applications in digital imaging. OLYMPUS 
Stream incorporates a detection engine that utilizes threshold 
methods to reliably separate objects (e.g., particles, scratches) 
from the background.

Routine or Basic Measurement

Various measurement functions are available through OLYMPUS 
Stream so that the user can easily obtain useful data from the 
images. For quality control and inspection, measuring features 
on images are often required. All levels of OLYMPUS Stream 
licenses include interactive measurement functions such as 
distances, angles, rectangles, circles, ellipses, and polygons. 
All measured results are saved with the image fi les for further 
documentation.

Materials Science Solutions

OLYMPUS Stream offers an intuitive, workfl ow-oriented interface 
for complex image analysis. At the click of a button, the most 
complex image analysis tasks can be executed quickly, precisely, 
and in compliance with most common industrial standards. With 
a signifi cant reduction in processing time for repeated tasks, 
materials scientists can concentrate on analysis and research. 
Modular add-ins for inclusions and intercept charts are easily 
performed  at any time.

Advanced Measurement

Example: Object detection and report for Grains Planimetric

Count and Measure

3D surface view 
(roughness test 
sample)

Single view and 
3D profi le 
measurement
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View More Sample Types and Sizes
The new 150 × 100 mm stage provides a longer travel in the X 
direction than previous models. This, together with the fl at-top 
design, enables large samples or multiple samples to be easily 
placed on the stage. The stage plate has tapped holes to attach 
a sample holder. The larger stage provides fl exibility to users by 
enabling them to inspect more samples on one microscope, 
saving valuable lab space. The stage’s adjustable torque 
facilitates fi ne positioning under high magnifi cation with a narrow 
fi eld of view.

Flexibility for Sample Height and Weight
Samples up to 105 mm can be mounted on the stage with the 
optional modular unit. Due to the improved focusing mechanism, 
the microscope can accommodate a total weight (sample + 
stage) of up to 6 kg. This means that larger and heavier samples 
can be inspected on the BX3M, so fewer microscopes are 
required in the lab. By strategically positioning a rotatable holder 
for 6-inch wafers off-center, users can observe the whole wafer 
surface by just rotating the holder when moving through the 100 mm 
travel range. The stage’s torque adjustment is optimized for ease 
of use and the comfortable handle grip makes it easy to fi nd the 
region of interest of the sample.

BX53MRF-S

Flexibility for Sample Size
When samples are too large to place on a traditional microscope 
stage, the core optical components for refl ected light microscopy 
can be arranged in a modular confi guration. This modular system, 
the BXFM, can be mounted on a larger stand via a pole or 
mounted to another instrument of choice using a mounting 
bracket. This enables users to take advantage of Olympus’ 
renowned optics even when their samples are unique in size or 
shape.

ESD Compatible: Protect electronic devices from electrostatic discharge 
The BX3M has an ESD dissipation capability that protects electronic devices from static electricity caused by human or environmental 
factors.

Advanced Sample Capacity

Max. 105 mm

BXFM
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A History of Leading-edge Optics

Auto Calibration

Similar to digital microscopes, automatic calibration is available 
when using OLYMPUS Stream. Auto calibration eliminates human 
variability in the calibration process, leading to more reliable 
measurements. Auto calibration uses an algorithm that 
automatically calculates the correct calibration from an average of 
multiple measurement points. This minimizes variance introduced 
by different operators and maintains consistent accuracy, 
improving reliability for regular verifi cation.

Olympus’ history of developing high-quality optics has resulted in a record of proven optical 
quality and microscopes that offer excellent measurement accuracy.

Shading Correction

Shading correction is implemented within OLYMPUS Stream 
software to accommodate for shading around the corners of an 
image. When used with intensity threshold settings, shading 
correction provides more precise analysis. Additionally, a more 
uniform panoramic image is acquired when tiling images with MIA. 

Wave Front Aberration Control LED Illumination
When using a microscope for advanced research or system 
integration, optical performance must be standardized for all 
objectives. Olympus’ UIS2 objectives go beyond conventional 
numerical aperture (NA) and working distance (WD) performance 
standards by providing wave front aberration control, that 
minimizes the aberrations that lower resolution.

The BX3M utilizes a high-intensity white LED light source for both 
refl ected and transmitted light. The LED maintains a consistent 
color temperature regardless of intensity. LEDs provide effi cient, 
long-life illumination that is ideal for inspecting materials science 
applications.

Bad wave front

High light intensity Low light intensity

All images captured using auto exposure

Good wave front

Halogen

LED

Intensity profi le

Random dot sample Random dot sample

Intensity profi le

Raw image illustrating 
shading where images are 
stitched together

Shading correction 
produces even illumination 
across the fi eld of view

Color varies with light intensity

Color is consistent with light intensity and clearer than 
halogen
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Darkfi eld enables the observation of scattered or 
diffracted light from the specimen. Anything that is 
not fl at refl ects this light while anything that is fl at 
appears dark so imperfections clearly stand out. The 
user can identify the existence of even a minute 
scratch or fl aw down to the 8 nm level—smaller than 
the resolving power limit of an optical microscope. 
Darkfi eld is ideal for detecting minute scratches or 
fl aws on a specimen and examining mirror surface 
specimens, including wafers.

Darkfield

Fluorescence

Differential Interference Contrast 

Infra-Red

Polarized Light

Transmitted Light Observation

This technique is used for specimens that fl uoresce 
(emit light of a different wavelength) when illuminated 
with a specially designed fi lter cube that can be 
selected to the specifi c application. It is suitable for 
inspection of contamination on semiconductor 
wafers, photo-resist residues, and detection of 
cracks through the use of fl uorescent dye. An 
optional apochromatic lamp housing collector lens 
system can be added to compensate for chromatic 
aberrations from visible light to near-infrared light.

DIC is a microscopic observation technique in which 
the height difference of a specimen not detectable 
with brightfi eld becomes a relief-like or three-
dimensional image with improved contrast. This 
technique utilizes polarized light and can be 
customized with a choice of three specially designed 
prisms. It is ideal for examining specimens with very 
minute height differences, including metallurgical 
structures, minerals, magnetic heads, hard-disk 
media, and polished wafer surfaces.

IR observation is the preferred method of 
nondestructively inspecting the inside of electronic 
devices constructed with silicon or glass that easily 
transmit IR wavelengths of light.

This microscopic observation technique utilizes 
polarized light generated by a set of fi lters (analyzer 
and polarizer). The characteristics of the sample 
directly affect the intensity of the light refl ected 
through the system. It is suitable for metallurgical 
structures (i.e., growth pattern of graphite on nodular 
casting iron), minerals, LCDs and, semiconductor 
materials.

For transparent samples such as LCDs, plastics, 
and glass materials, true transmitted light 
observation is available by using a variety of 
condensers. Examining samples in transmitted 
brightfi eld and polarized light can be accomplished 
all in one convenient system. 

Applications
Reflected light microscopy spans a range of applications and industries. These are just a selection of examples of what can be 
achieved using different observation methods.

Surface mounting board: DF Nodular cast iron etched: DIC Sericite: POL

Particle on semiconductor wafer: FL LCD color fi lter: TL BF + HDRElectrode section: IR
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Fully Customizable
Modular design enables various confi gurations to meet users’ requirements.

BX53M Refl ected and Refl ected/Transmitted Light Combination

BX53M IR Combination

There are two types of microscope frames in the BX3M series, one for refl ected light only and one for both refl ected and transmitted 
light. Both frames can be confi gured with manual, coded, or motorized components. The frames are outfi tted with ESD capability to 
protect electronic samples.

Example Confi gurations for Materials Science

IR objectives can be used for semiconductor inspection, 
measurement, and processing applications where imaging 
through silicon is required to see the pattern. 5X to 100X infrared 
(IR) objectives are available with chromatic aberration correction 
from visible light wavelengths through the near infrared. For high- 
magnifi cation work, rotating the correction collar of the LCPLN-
IR series of lenses corrects for aberrations caused by sample 
thickness. A clear image is obtained with a single objective.

Objectives Magnifi-
cations NA W.D. 

(mm)

Cover Glass 
Thickness 

(mm)

Silicon 
Thickness 

(mm)

Resolution*1 
(µm)

LMPLN-IR
   5X
  10X

0.1
0.3

23
18

0-0.17
0-0.17

—
—

6.71*3

2.24*3

LCPLN-IR*2
  20X
  50X
 100X

0.45
0.65
0.85

8.3
4.5
1.2

0-1.2
0-1.2
0-0.7

0-1.2
0-1.2
0-1.0

1.49*3

1.03*3

0.79*3

*1 Resolutions calculated with aperture iris diaphragm wide open

*2 Limited up to FN 22, not compatible with FN 26.5

*3 With the use of 1100 nm

CorrectionIR objectives Without correction

BX53MRF-S example confi guration BX53MTRF-S example confi guration


