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Optics and optical instruments — Minimum requirements for
stereomicroscopes —

Part 2: High performance microscopes

1 Scope

This part of 1ISO 11884 specifies minimum requirements for high performance stereo-
microscppes. It is not applicable to operation microscopes.

2 Normative references

The follpwing standards contain provisions which, through feference in this text, constitute
provisions of this part of ISO 11884. At the time of publication, the editions indicated |were
valid. All standards are subject to revision, and parties.to- agreements based on this part of
ISO 11884 are encouraged to investigate the possibility of applying the most reécent
editiong of the standards indicated below. Members of IEC and ISO maintain registers of
currently valid International Standards.

ISO 7944: —', Optics and optical instruments — Reference wavelengths

ISO 902p-2:1994,  Optics and opticalinstruments — Environmental test methods — Part 2:{Cold,
heat, humidity

ISO 902R-3:1994,  Optics and_optical instruments — Environmental test methods — Part 3:

Mechanical stress

ISO 11883:1997 Opftics’ and optical instruments — Microscopes — Marking of
stereomicroscopes

ISO 10934: —,? Optics and optical instruments — Microscopy — Terms and definitions

ISO 152077 Optics and optical instruments — Microscopes — Testing of
stereomicroscopes

IEC 1010-1:1990, Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 1: General requirements

3 Definitions

For the purposes of this part of ISO 11884, the definitions given in ISO 10934 apply.

' To be published. (Revision of ISO 7944:1984)
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4 Requirements

All indications given below are minimum requirements. They apply to the reference
wavelength according to ISO 7944.

4.1 Optical and mechanical specifications
The specifications given in table 1 shall apply.

With regard to the testing, see 5.1

4.2 Envjronmental conditions

With regard to the testing, see 5.2.

4.2.1 Conditions of use

The functioning of stereomicroscopes, laid down in the relevant instrument specificatigns,
shall be|ensured under the environmental conditions given in table 2. Under these
conditions all optical and mechanical requirements, in particular the accuracy requiremepts,
apply, if necessary with the inclusion of correction tables:
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Table 1 — Requirements for optical and mechanical specifications

Criterion Requirements
Tolerance of total magnification +75%
Difference in magnification between left and right optical systems <1,5%
Difference in axes Vertical <15

between left and Horizontal Convergence <45

right optical systems? Divergence <10'

Hornzomtatdifferenceimthetentresof theprimmary image between teftand Tight 730,33 mm

optical systems®)

Difference in centres of Vertical <0,2 mm &

eyepiece diaphragm

betyveen left and Horizontal Divergence 20,4 mm
right optical systems Convergence <0,4 mm?
Shift of focussing planes by magnification change | Axial object plane Sog <3 D
Lateral image plané.8) < 0,4 mm diamgter
Fodus difference between both optical systems DiR<1,5-DH°
For highest magnification the resolution in the centre of the-field should be a|1800 - NA line|pairs/mm
mirfimum of
Difference in imaging rotation between right and left images <2°
Difference in exit pupil height -bétween left and right optical |<1,5 mm at QD on the
systems dioptre scale
Eyepiece Calibration error if a dioptre(scale is used +0,25 D at D on the
dioptre scale
Minimum range for interpupillary distance 55 mmto 75 mm
Minimum adjustment range +5Dto-5D

1) This requirement does n6t\apply to those stereomicroscopes where the mechanical axes of the eyepieces are not
pargllel to each other duefto) the design.

2) Ipcluding a 10 x eyepiece and 0 D adjustment.

3) This requirement is only valid if the horizontal difference in axes does not apply.
4) To be measured.on the image plane of the stereomicroscope to be tested.

5) This requirement applies to those stereomicroscopes where the mechanical axes of the eyepieces are|not parallel
dudg to the design.

6) Depth of field Dg (in object space)

A 1
Dg = ) + [mm]
2NA TMroTyis - NA
where:
L s the wavelength, [mm]
NA is the numerical aperture
Mrotvis is the total visual magnification.
7) S, is the shift of object plane.

8) The displacement of a centred structure shall be inside a centred circle of 0,4 mm diameter in the primary image
plane.
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Table 2 — Conditions of use

Criterion Environmental condition
Temperature +10 °C to +40 °C
Relative humidity <85 %
Atmospheric pressure 700 hPa to 1060 hPa
Shock 10 g, duration 6 ms

4.2.2 Storage conditions

After beinE; exposed to the conditions given in table 3, stereomicroscopes;shall meet
specification under conditions of use according to 4.2.1.

instrumen

Table 3 — Storage conditions

Criterion Environmental conditions
Temperature -10°°C to +55 °C
Relative humidity <95 %
Atmospheric pressure 700 hPa to 1060 hPa

4.2.3 Transport conditions

Application of the transport clause is recommended for all packing requirements, but wh
compliange to the transport clause" of this part of ISO 11884 is claimed, the follow

conditiong shall apply when deemed applicable by the manufacturer.

After expgsure of the instréments in their original packing to the conditions given in table
stereomicjoscopes shall-meet instrument specifications under conditions of use accord

to4.2.1.

Table 4 — Transport conditions

Criterion Environmental conditions
Temperature -40 °C to +70 °C
Relative humidity <100 %

Atmospheric pressure

500 hPa to 1060 hPa

Sinusoidal vibration

10 Hz to 500 Hz: 0,5 g

Shock

30 g, duration 6 ms

Bump

10 g, duration 6 ms

©1S0
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4.3 Safety
With regard to the testing, see 5.3

5

Al

requirements according to 4.1 shall be tested in accordance with ISO 15227.

Test methods

tests specified in this part of ISO 11884 are type tests. Compliance

with the

5.1| Checking of optical and mechanical specifications

Compliance with the requirements of 4.1 are checked with measurmg devicgs whose
manlmarivime arrar alhall lhna amanllav ilaam 4N 0/ Af dlm vialiia $a lha AaAbA vianive ~

nicasuliny ciirur osriail ve asinaiici uiall 1v /o vl Uic vaiuée 10 oe UGIGIIIIIIIUU

Mepsurements shall be carried out to comply with general rules of statistical evalu

5.2 Checking of environmental conditions

Co

appropriate part of ISO 9022 given in table 5.
5.3| Checking of safety

Tests according to IEC 1010-1 shallapply.

6

The stereomicroscope shall be accompanied by documents containing instruction

cle

7 Marking

Markingshaltbeinaccordance with 1SO-11883:

mpliance with the requirements of 4.2 shall be checked in accordance

Accompanying documents

aning and maintenance.

ation.

with the

s for use,
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Table 5 — Environmental tests

©1SO

Conditions Test code Reference Remarks
ISO 9022 — Part

Environmental 1SO 9022-11-01-2
conditions of use (10X 2)°C/16h Dry heat
ISO 9022-11-01-2 2
(40 2)°C/16h

ISO 9022-12-01-2 Damp heat
(40 £ 2)°C/90 % t0 95 % RH /24 h

Storage conditions ISO 9022-10-01-1 Cold
(10 + 3)°C/16h

ISO 9022-11-02-1 2 Dry heat
(+55 £ 2)°C/16h )

1ISO 9022-12-01-1 Damp heat
(+40 £ 2)°C /90 % t0 95 % RH /16 h

Transport cpnditions 1SO 9022-10-05-0 Cold
(-40+3)°C/16 h

ISO 9022-11-04-0 2 Dry heat
(+70+2)°C/16h

1ISO 9022-16-01-0 Damp heat, cyclic
+23°C /80 % to 85 % RH/
+40 °C /90 % to 95 % RH /5x

1ISO 9022-30-03-0 Shock
30g/6ms

1SO 9022-31-01-0 3 Bump
Bump 10 g/ 6 ms / 1000x

1ISO 9022-36-02-0 Sinusoidal vibration
1 g/ 10 Hz to 2000 Hz / 2x

NOTE 1 - The environmental test code designation reads as follows:
1SO 9022)— xx — XX — X

Environmentgl ISO Standard |

Conditioning|method

Degree of sej;erity
State of ope

tion of the instrument

NOTE 2 - The numbers used in the test code to represent conditioning methods have the following meaning:

10: cold

11: dry heat
12: damp hgat

13: condenged water

14: slow temperature change

16: damp heat, cyclic

30: mechanical stress-- shock

31: mechani|cal’stress - bump

36: mechan|calstress - sinusoidal vibration

NOTE 3 - The numbers used in the test code to represent degree of severity are explained in the relevant part of ISO 9022.
NOTE 4 - The numbers used in the test code to represent the state of operation of the instrument have the following meaning:
0: Instrument in its normal transport and/or storage container as provided by the manufacturer.

1: Instrument unprotected, ready for operation, power supply not connected.
2: Instrument in operation during the test as specified in the relevant specification.
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