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OPTICAL CIRCUIT BOARDS –  
 

Part 4: Interface standards –  
General and guidance 

 
 
 

1 Scope 

This part of IEC 62496 covers general information on the subject of Optical Circuit Board 
(OCB) interfaces. It includes normative references, definitions and rules for creating and 
interpreting the standard drawings. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60793-1-45, Optical fibres – Part 1-45: Measurement methods and test procedures – 
Mode field diameter 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 General definitions 

3.1.1  
OCB interface 
sizes and relative locations for the features comprising the OCB. It also includes the location 
of the coordinates of the alignment mark 

3.1.2  
OCB body 
portion of an OCB where optical fibres/waveguides are fixed/fabricated to form an optical 
routing pattern. The typical shape of an OCB body is rectangular 

3.1.3  
shape of the OCB body 
outline of the OCB body which consists of a straight line and a curved line 

NOTE The straight line is defined by coordinates of start point and end point, and the curved line is defined by the 
coordinates of the start and the end points of the curve and by radius of curvature. 

3.1.4  
OCB tail 
(OCB leg) 
projection from the OCB body for interconnection with optical fibre cables and/or optical 
components 

3.1.5  
length of the OCB tail 
distance between the edge of an OCB body and the end of the OCB tail protruding from the 
edge of the OCB body 
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NOTE If the OCB tail has a mark in the vicinity of its end, the OCB tail length is the distance between the mark 
and the end of the OCB body. 

3.1.6  
OCB port 
position on the edge of the OCB body where OCB tails protrude from the OCB body 

NOTE Relative positional accuracy between the OCB port and alignment mark or origin point is important for 
connection with other boards or devices. The OCB port is defined only for the fibre flexible OCB. 

3.1.7  
position of the OCB port  
coordinates at the intersectional point of the central axis of the optical fibre and the edge of 
the OCB body 

NOTE The coordinates of the OCB port consisting of closely arrayed fibres shall be defined by the coordinates of 
the OCB port closest to the origin point. 

EXAMPLE In a case where the OCB body of the fibre flexible OCB is put in the first quadrant and an outline or an 
angle of the OCB is in contact with the X-axis or the Y-axis, as shown in Figure B.2 of Annex B, the coordinates of 
origin are defined as the origin point of the fibre flexible OCB. It is recommended to set one side of the OCB body 
parallel to the X-axis or the Y-axis. In another case where the alignment mark for assembly of optical components 
on the OCB is located near the I/O ports, the centre of the alignment mark is defined as the origin point of the OCB. 

3.1.8  
I/O port  
window in the OCB through which optical energy enters and/or exits 

NOTE The I/O port is located at the end of the OCB tail, at the edge of the OCB body or at the surface of the OCB 
where the OCB is connected to optical fibre cables and/or optical components.  

3.1.9  
alignment mark for assembly of OCB 
mark on the OCB body, typically a through hole in the OCB body, for assembly of the OCB to 
another board and/or equipment 

NOTE The coordinates of the alignment mark are defined by the coordinates at the centre of the mark. The 
alignment mark is used instead of a datum target in Annex A. 

3.2 Core shape definitions 

There are two types of core shape, square or circular, for waveguide OCBs 

EXAMPLE 1 Square shape consists of four corners formed by extrapolating or interpolating an arbitrary shape by 
four straight lines, as shown in Figure 1. 

BS EN 62496-4:2011
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Figure 1 – Examples of shapes of square core 
(quasi-square made by extrapolation or interpolation) 

EXAMPLE 2 Circular shape has round boundaries. It is not necessarily perfectly circular and includes elliptical 
shapes or any round shapes. Examples of circular shapes are shown in Figure 2. 

 

Figure 2 – Examples of shapes of circular core 

The six structural parameters for the square core shape are shown in Figure 3. Structural 
parameters for the circle core shape are defined by NFP (near field pattern) observation of a 
cross section (see IEC 60793-1-45). 

3.2.1  
core width (top) 
upper horizontal component of the core shape 

3.2.2  
core width (bottom) 
lower horizontal component of the core shape 

3.2.3  
core height 
distance between the lower and upper horizontal lines 

Typical core 
cross-section (7) 

Typical core 
cross-section (8) 

Typical core 
cross-section (6) 

Typical core 
cross-section (1) 

Typical core 
cross-section (2) 

Typical core 
cross-section (3) 

Typical core 
cross-section (4) 

Typical core 
cross-section (5) 

Typical core 
shape (1) 

Typical core 
shape (4) Typical core 

shape (2) 
Typical core 

shape (3) 
Typical core 

shape (5) 

IEC   018/11 

IEC   019/11 
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3.2.4  
core centre 
intersection point of two diagonal lines of a quadrangle consisting of four midpoints of four 
lines of the core shape, as illustrated in Figure 3 

NOTE This intersection point corresponds to the centre of gravity in a system of material points. 

3.2.5  
core inner diameter 
diameter of an inscribing circle with its centre at the core centre 

3.2.6  
core outer diameter 
twice the distance between the core centre and the farthest corner of the core shape 

 

Figure 3 – Six structural parameters of square core shape of waveguide OCB 

4 Coordinates of I/O ports of waveguide OCB 

4.1 Structural types of waveguide OCB 

OCBs are divided into two types defined by the positions and orientations of their optical I/O 
ports. According to one type, the input / output port is defined by the exposed cross-section of 
a waveguide at an edge of the board (end face I/O type), as illustrated in Figure 4, or at an 
edge of a hole formed inside the area of the board, as illustrated in Figure 5. According to 
another type, the input / output port contains an optical path converter such as a mirror to 
deflect optical signals out of or into the surface of the board (surface I/O type), as illustrated 
in Figure 6. An optical path converter can also be defined by a waveguide, which is bent 
towards the surface of the board, such that its cross-section is exposed on the surface of the 

Core width (bottom) 

Core width  

Core width (top) 

Core 
centre 

Core 
height 

Core height and core centre  

Core inner diameter  

Inscribing 
core 

Circle  
(Centre of circle is the core centre) Core 

centre 

Core outer 
diameter 

core inner diameter  Core outer diameter  
IEC   020/11 
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board and thereby forms a surface I/O port, as illustrated in Figure 7. A board may contain 
both types of I/O port. The coordinates of an end face I/O port, as illustrated in Figure 4, are 
defined by the core centre as set out in 3.10.1.4. A surface I/O port is defined by the 
projection of an optical path converter, such as a mirror, on the surface of the board, as 
illustrated in Figure 6. The position of the I/O port in the axis orthogonal to the plane of the 
board is defined at the surface of the board on which the projection appears. The coordinates 
of the surface I/O port are defined by the centre of the projected area of the optical path 
converter on the surface or the centre of the core of a bent waveguide exposed on the surface, 
as set out in 3.10.1.4. Optical I/O ports on both types of OCB can be distributed in 2 
dimensions across a plane shared by the I/O port cross-section, as shown in Figure 4 and 
Figure 6. 

 

Figure 4 – Example of OCB with end face I/O ports at edge of board 

 

 

Figure 5 – Example of OCB with end face I/O type 

 

(b) Side view 

(a) Bird’s eye view 

Hole I/O port

Optical circuit I/O ports (end face of OCB) I/O ports (end face of OCB) 

Substrate (a) Side view (b) View from left side 

IEC   021/11 

IEC   022/11 
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Figure 6 – Example of OCB with surface I/O ports 

 

 

Figure 7 – Example of OCB with surface I/O ports 

4.2 Origin point and coordinate axis 

4.2.1 General 

It is necessary to clearly define the origin point and coordinate axis of a port for transfer of 
coordinate data between optical Input/output ports. They are defined in the following way: 
There are two reference systems, the internal reference system and external reference 
system according to the definition of an origin point. The internal reference system is the 
system with the origin point at a specific optical input/output port, or the system with the origin 
point at the mid-point of two optical Input/output ports. There are cases for the external 
reference system, one with an origin point of a dedicated structure such as a marker and the 
other with an origin point of one point of an OCB such as an edge of the board. The 
coordinate system, origin point and coordinate axis are summarized in Table 1. 

Optical circuit I/O port 

Optical layer 

Substrate 

Bent waveguide 

(a) Top view 

(b) Side view 

Substrate 

Optical circuit I/O port I/O port 

Optical circuit layer 

Mirror 

(b) Side view 

(a) Top view 

IEC   023/11 

IEC   024/11 
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Table 1 – The coordinate system, origin point and coordinate axis 

Coordinate system Origin point Example of Axis Applicable to 

Internal coordinate 
system 

Specific I/O port 

 

Aligned direction of 
multiple I/O ports 

 

End face I/O port type 

A specific position on an 
OCB 

Direction of aligned I/O 
ports in a specific 
direction 

 

External coordinate 
system 

A dedicated newly 
formed structure 

Use a dedicated newly 
formed structure 

Surface I/O port type 

A structure existing on an 
OCB 

Use one outer edge of an 
OCB 

End face I/O port type 

Internal coordinate 
system/ 

external Coordinate 
system 

A specific I/O port as the origin and use an external 
coordinate system as the coordinate axis 

Surface I/O port type 

 

4.2.2 Origin point and coordinate axis by internal coordinate 

They are defined by means of the coordinates of specific optical input/output ports for an OCB 
which does not have a specific structure for an origin point and coordinate axis. A definition 
made in this way is known as definition by internal coordinate system. Examples of the 
definition of origin point are 1) use of specific optical input/output ports as the origin point, as 
illustrated in Figure 8, and 2) to define an origin at a specific point on a board, a point where 
there are no optical input/output ports but which can easily be identified (see Figure 9). Figure 
9 is an example of defining an origin at the mid-point between two neighbouring ports at the 
centre of the bottom line of ports on a board. There are two ways of defining the direction of 
an axis 1) the direction of a line intersecting multiple ports (Figure 10), or 2) use of the 
direction of a specific optical circuit (Figure 11) when the wiring is recognisable and straight. 
Definitions of names of axis (e. g., “x” or “y”) and sign (“-x” or “-y”) are also to be defined 
simultaneously. When the direction of one axis is defined, the direction of the other axis is at 
a right angle to the direction of the axis defined first. This coordinate system is suitable for an 
OCB with end face type ports (cross section), but can also be applicable to a board with 
surface type input/output ports. 

 
Figure 8 – Definition of origin point 1): A specific port is used as the origin point 

 

I/O ports 

Origin point 
IEC   025/11 
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Figure 9 – Definition of origin point 2): Determination of an origin point at a place 

where there is no port (a mid-point of adjacent two ports 
at the centre of bottom line is used as the origin) 

 

 
Figure 10 – Definition of the direction of coordinate axis 1): 

Use the direction of alignment of multiple ports 

 

 
Figure 11 – Definition of direction of coordinate axis 2): 

Along a specific optical circuit (only if the wire is recognizable) 

I/O ports 

Coordinate axis (y) 

+y 

Optical circuit 

Optical circuit 

IEC   028/11 

+x 

I/O ports 

Coordinate axis (x) 

 

IEC   027/11 

I/O ports 

Origin point 
IEC   026/11 
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4.2.3 Origin point and axis by external coordinate 

A way of defining the origin point and coordinate axis of an OCB using a structure formed on 
the board for the purpose of indicating the origin point and coordinate axis, or using a specific 
visible structure on the OCB is known as the definition of origin point and axis by external 
coordinate system. Figure 12 shows the case where a structure is formed on a board to 
indicate the origin point and the direction of coordinate axis, and Figure 13 shows the case 
where a structure already exists on a board is used for reference. Figure 13 is the case of 
using peripheral (edge) of a board. This method is effective especially for a board with edge-
type optical input/output ports when the precision of the dimension of the edge is high enough. 
The OCB may be connected to an optical connector with passive alignment in reference to the 
outer shape of the OCB. It is possible for one of the origin points or axes to be based on an 
internal coordinate system while the other is based on an external coordinate system, as 
illustrated in Figure 14. 

 

Figure 12 – Origin point and coordinate axis (1) 

 

 

Figure 13 – Origin point and coordinate axis (2) 

 

 

 

 Coordinate axis (x) 

＋y 

Coordinate axis (y) 

Origin point (corner of OCB) 

I/O ports 
Outline of OCB 

IEC   030/11 

 

I/O ports 

Mark for origin point 

+x 

     Mark for 
     coordinate axis 

   Mark for 
    coordinate axis 

IEC   029/11 
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Figure 14 – Origin point and direction of coordinate axis 
(combination of Figure 12 and Figure 13) 

4.2.4 Origin point and axis employing both internal and external coordinates 

It is possible to define the origin point and coordinate axis using both of the coordinate 
systems. Examples are shown in Figures 15 and 16. The origin point is defined by the internal 
coordinate system in both examples using a specific input/out port and the direction of the 
axis is defined by the external coordinate system. A dedicated structure is used in Figure 15, 
and the peripheral of a board is used in Figure 16. 

 
Figure 15 – Use of both internal coordinate and external coordinate systems: 
Internal for the origin point (a specific optical input/output port) and external 

for the direction of the axis (dedicated structures) 

Mark for origin point 

Outline of OCB 

+x  

+y 

I/O ports 

I/O ports 

+x 

Mark for 
coordinate axis 

Coordinate axis (x) 

Origin point 

Mark for 
coordinate axis 

IEC   032/11 

IEC   031/11 
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Figure 16 – Use of both internal coordinate and external coordinate systems: 
Internal for the origin point (coordinates of a specific optical input/output port) 

and external for the direction of the axis (periphery of the board) 

5 Misalignment angle of I/O ports 

5.1 General  

Misalignment angle of I/O ports is angle between the cross section of I/O ports and the axis of 
the waveguide (or the surface of the board) is required to estimate the optical coupling 
efficiency with other I/O ports. The misalignment angle is defined by the angle between the 
surface of the I/O port and the perpendicular plane to the axis of the waveguide. Since tilting 
of a plane in three dimensions is possible toward three independent directions, it is necessary 
to describe the tilt angles separately for edge type and surface type I/O ports. 

5.2 Misalignment angle of I/O port in edge type 

For the end face I/O type, the misalignment angle θt is defined in Figure 17. The plane of the 
I/O port is the surface plane of the I/O port where reflection and refraction occur when a light 
passes through the I/O port. The axis of the waveguide is the axis passing through the centre 
of the core in a short range near the I/O port. The angle θt of I/O port is determined by the 
angle between the normal direction of the plane of the I/O port and the z direction, when the 
waveguide axis is aligned to the -z direction. 

I/O ports 
Outline of OCB 

+x Coordinate axis (x) 

+y 

Coordinate axis (y) 

Origin point 
IEC   033/11 
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Figure 17 – Definition of misalignment angle of I/O port in edge type 

When the misalignment angle is measured from a cross section of the waveguide, the angle 
may be represented on two orthogonal cross sections, as shown in Figure 18 (a) and (b). On 
a vertical cross section of OCB which is cut along the core of a waveguide, An angle of 
vertical rotational misalignment θt(V) is defined by the angle subtended by the plane of the I/O 
port and the vertical axis y as illustrated in Figure 17. An angle of horizontal rotational 
misalignment θt(H) is defined by the angle subtended by the plane of the I/O port and the 
horizontal axis x as illustrated in Figure 17. The angle θt defined by the normal direction of the 
plane of the I/O port in Figure 17 is approximated by equation 1: 

 ( ) ( )HV ttt θθθ 22 sinsinsin +≈    (1) 

when θt(V) and θt(R) are small angles. 

 

 

 

 

 

 

 

 

 

(a) Vertical (rotational) misalignment angle (b) Horizontal (rotational) misalignment angle 

Figure 18 – Definition of vertical and horizontal rotational 
misalignment angle of I/O port in edge type 
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5.3 Misalignment angle in surface type I/O port 

For the surface I/O type, the misalignment angle is defined in Figure 19. The axis of the 
waveguide and the normal direction of the plane of the I/O port are determined by the same 
manner as those in the end face I/O port. The angle θt of the I/O port is determined by the 
angle between the normal direction to a plane of the I/O port and the z direction of the axis of 
the waveguide. If the plane of the surface I/O port corresponds to the surface of the OCB, the 
normal direction to a plane of the I/O port becomes the perpendicular direction to the surface 
of the OCB. 

 

 

 

 

 

 

 

 

Figure 19 – Definition of misalignment angle of I/O port in surface type 

In the surface type I/O port, the misalignment angle may be also divided into two angles, 
according to the selection of the cross section, as illustrated in Figure 20 (a) and Figure 20 (b). 
On a longitudinal cross section of the OCB, along the core of a waveguide, a longitudinal 
angle θt(Lg) is revealed from the plane of the surface I/O port. On a lateral cross section of 
OCB across a waveguide array, which is perpendicular to the longitudinal cross section, 
lateral angle θt(Lt) is revealed from the plane of the surface I/O port. The misalignment angle 
θt defined by the normal direction of the plane of the I/O port in Figure 19 is approximated by 
equation 2: 

 ( ) ( )LtLg ttt θθθ 22 sinsinsin +≈   (2) 

when θt(Lg) and θt(Lt) are small angles. 
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(a) Longitudinal misalignment angle of I/O 
port in surface type 

(b) Lateral misalignment angle 

Figure 20 – Definition of longitudinal and lateral misalignment angle  
of I/O port in surface type 

6 Mirror angle 

A mirror angle is defined as the angle between a mirror surface and a reference line. 

(1) mirror angle 1 
angle θ1 subtended by a mirror surface and a core bottom boundary shown in Figure 
21. The reference line was set on boundary edge between core and cladding. Another 
reference line is a tangential to the plane of the mirror at the core cladding interface. 
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Figure 21 – Mirror angle 1 

(2) mirror angle 2 
angle θ2 subtended by a mirror surface and an optical waveguide surface shown in 
Figure 22. The reference line was set on the surface of an optical waveguide. Another 
reference line is a tangential to the plane of the mirror at the waveguide surface. 
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Figure 22 – Mirror angle 2 
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(3) mirror angle 3 
angle θ3 of subtended by a mirror surface and an OCB surface is shown in Figure 23. 
The reference line was set on the surface (or bottom) of an OCB.  Either of the angles 
defined in 3.14 (1) or 3.14 (2) may be used instead of this angle if the bottom of the 
OCB cannot be measured. Another reference line is a tangential one at the OCB 
surface. 
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Figure 23 – Mirror angle 3 

(4) angle between mirror and OCB, optical waveguide and upper surface of the 
core:  
it is permissible to use the upper boundary edge of the board as in 3.13 (1) to 3.13 (3). 
The reflection angle θ4 is the angle subtended by the upper boundary of the board and 
the tangent to the plane of the mirror at the upper boundary as illustrated in Figure 24. 
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Figure 24 – Mirror angle 4 

(5) mirror tilt angle  
angle φt subtended by a mirror surface and the plane normal to the optical axis of the 
waveguide shown in Figure 25. 
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Figure 25 – Mirror tilt angle 

7 Hole 

A hole made on the surface of an OCB or on the edge of the board to insert a component 
such as an optical device is called a hole. A hole required for accurate optical alignment of 
the optical I/O ports between an OCB and an optical component is defined as an optical 
alignment hole. The optical alignment can be achieved by inserting guide pins into the 
alignment holes which are formed on both sides of an OCB and an optical component, as 
illustrated in Figure 26. 

 
 

Figure 26 – Example of optical alignment hole 

A typical example of the hole is shown in Figure 27. Structural parameters for hole are as 
follows. 

(1) long diameter on the top side (V1t) 
the longest distance across a hole when seen from above on a board is the long 
diameter of a hole. When a hole is a true circle or square, the long diameter and the 
short diameter of a hole are the same. 

(2) short diameter on the top side (V2t) 
the shortest distance across a hole on a board when seen from above is the short 
diameter of a hole. When a hole is a true circle or square, the long diameter and the 
short diameter of a hole are the same. 
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(3) long diameter on the bottom side (V1b) 
the longest distance across a hole on a board when seen from below is the long 
diameter of a hole. When a hole is a true circle or square, the long diameter and the 
short diameter of a hole are the same. 

(4) short diameter on the bottom side (V2b) 
the shortest distance across a hole on a board when seen from below is the short 
diameter of a hole. When a hole is a true circle or square, the long diameter and the 
short diameter of a hole are the same. 

(5) depth of a hole (Vd) 
when a hole does not completely penetrate a board (i.e. a blind hole), the depth of the 
hole is defined as the hole depth. 

 

V2t 

V1t 

V2t 

V1t 

V2
 

V1b 

V2
 

V1b 

Vd 

IEC   040/11  

Figure 27 – Hole and objects to be measured 

8 Dimensioning system 

The interface dimensions listed in subsequent parts of IEC 62496-4-1 are presented and 
interpreted using the tolerancing methods described in Annex A. 

9 Gauges 

This standard is not intended as a gauging standard. It shall not be assumed that gauges that 
are included as a method for specifying sizes and locations of features must be designed 
exactly as illustrated. 

10 Tolerance grade of the OCB 

10.1 General 

The OCB is graded by tolerance. Each grade tolerance is identified in the standard by a grade 
number. The grades and the grade numbers are as follows. 
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10.2 Shape accuracy of the OCB body of fibre flexible OCB 

Classification of accuracy of shape of an OCB body of the fibre flexible OCB in comparison 
with design is given below. 

Class A:  

Less than ± 1 mm for the designated dimension less than 200 mm 

Less than ± 0,5 % of the designated dimension for the dimension ranging from 200 mm to 
1 000 mm 

Less than ± 5 mm for the designated dimension larger than 1 000 mm 

Class B:  

Larger than ± 1 mm for the designated dimension less than 200 mm 

Larger than ± 0,5 % of designated dimension for the dimension ranging from 200 mm to 
1 000 mm 

Larger than ± 5 mm for the designated dimension larger than 1 000 mm 

The length of the longest diagonal line of OCB body is also used as a dimension instead of 
the X-axis and Y-axis dimension. 

Figure 28 shows classification of shape accuracy of OCB body of fibre flexible OCB. 

 

Figure 28 – Classification of shape accuracy of OCB body of fibre flexible OCB 

10.3 Position accuracy of the OCB port/I/O port of fibre flexible OCB 

Classification of accuracy of position of an OCB port in comparison with design is given below. 

Class a:  

Less than ± 1 mm for the designated dimension less than 200 mm 

Less than ± 0,5 % of the designated dimension for the dimension ranging from 200 mm to 
1 000 mm 

Less than ± 5 mm for the designated dimension larger than 1 000 mm 

Class b:  

Larger than ± 1 mm for the designated dimension less than 200 mm 

Larger than ± 0,5 % of designated dimension for the dimension ranging from 200 mm to 
1 000 mm 

Larger than ± 5mm for the designated dimension larger than 1 000 mm 
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10.4 Length accuracy of the OCB tails of fibre flexible OCB 

Classification of OCB tail length is given below. 

Class 1:  

Less than ± 1mm for the designated dimension not larger than 10 mm 

Less than ± 1 % of the designated dimension larger than 10 mm 

Class 2:  

Larger than ± 1 mm for the designated dimension not larger than 100 mm 

Larger than ± 1 % of the designated dimension larger than 100 mm 
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Annex A  
(normative) 

 
OCB interfaces 

 

A.1 Purpose 

This annex covers the dimensioning, tolerancing and related practices to be used on the OCB 
interface drawings of IEC 62496-4. Uniform practices for stating and interpreting these 
drawings are established herein. 

The annex is not intended to replace existing standards on dimensioning and tolerancing. 
Rather, it is intended to interpret and supplement, where necessary, the existing standards as 
they apply to OCB interfaces. 

A.2 Units 

The interface drawings shall use the International System of Units (SI). 

A.3 Terms and definitions 

The following definitions apply for the purposes of this annex. 

A.3.1 
dimension 
numerical value expressed in appropriate units of measure and indicated on a drawing along 
with lines, symbols and notes to define the size or geometric characteristic, or both, of a part 
or part feature 

A.3.2 
tolerance 
total amount by which a specific dimension is permitted to vary. The tolerance is the 
difference between the maximum and minimum limits 

A.3.3 
single limit dimension 
dimension that is designated by MIN or MAX (minimum or maximum) instead of being labelled 
by both 

NOTE Single limit dimensions may be used where the intent will be clear, and the unspecified limit can be zero or 
approach infinity without causing a condition that is detrimental to the design. 

A.3.4 
geometrical tolerances 
general term applied to the category of tolerances used to control form, profile, orientation 
and runout 

A.3.5 
feature of size 
one cylindrical or spherical surface, or set of two plane parallel surfaces, each of which is 
associated with a size dimension 

A.3.6 
maximum material condition  
MMC 
condition in which a feature of size contains the maximum amount of material within the 
stated limits of size 
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NOTE For example, minimum hole diameter or maximum shaft diameter. 

A.3.7 
least material condition  
LMC 
condition in which a feature of size contains the least amount of material within the stated 
limits of size 

NOTE For example, maximum hole diameter or minimum shaft diameter are both least material conditions. 

A.3.8 
basic dimension 
numerical value used to describe the theoretically exact size, profile, orientation or location of 
a feature or datum target 

NOTE This is the basis from which permissible variations are established by tolerances on other dimensions in 
notes, or in feature control frames. 

A.3.9 
true position 
theoretically exact location of a feature established by basic dimensions 

A.3.10 
datum 
theoretically exact point, axis or plane derived from geometric counterpart of a specified 
datum feature. A datum is the origin from which location or geometric characteristics of 
features of a part are established 

A.3.11 
datum target 
specified point, line or area on a part used to establish a datum 

A.3.12 
feature 
general term applied to a physical portion of a part, such as a surface, hole or slot 

A.4 Fundamental rules 

Dimensioning and tolerancing shall clearly define the OCB interface and shall conform to the 
following: 

a) Each dimension shall be referenced on the interface drawing using a capital letter. The 
dimension values shall be tabulated in a supplementary table appearing with the 
drawing. In general, the same reference letter should be used for the counterpart 
features on the various drawings; 

b) Each dimension shall have a tolerance, except for those dimensions specifically 
identified as maximum or minimum only. The tolerance may be applied directly to the 
dimension, or indirectly in the case of basic dimensions; 

c) Dimensioning for size, form and location of features shall be complete to the extent 
that there is full understanding of the characteristics of each feature; 

d) A gauge definition may replace a direct dimension when direct dimensioning of a 
feature is impractical such as for resilient members, etc. When such dimensioning is 
used, a supplementary drawing of the gauge shall appear with the interface drawing 
and a note shall clearly state the use of the gauge; 

e) Dimensions shall be selected and arranged to suit the function and shall not be subject 
to more than one interpretation; 

f) The drawing shall define the interface without specifying manufacturing methods. Thus, 
only the diameter of a hole is given without indicating whether it is to be drilled, 
reamed or made by any other operation; 
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g) Dimensions should be arranged to provide required information for optimum readability. 
Dimensions should be shown in true profile views and refer to visible outlines; 

h) A 90 ° angle is implied where centre lines and lines depicting features are shown on 
the drawing at right angles and no angle is specified; 

i) A 90 ° BASIC angle applies where centre lines of features in a pattern or surfaces 
shown at right angles on an interface drawing are located or defined by basic 
dimensions and no angle is specified; 

j) All dimensions are applicable at 20 °C unless otherwise specified. Compensation may 
be made for measurements made at other temperatures; 

k) Where a tolerance of form is not specified, the limits of the dimensions for a feature 
control the form as well as the size. The combined effect of size and form variations 
may not exceed the envelope of perfect form at maximum material condition (MMC); 

l) Where interrelated features of size (features shown with a common axis or centre 
plane) have no geometric tolerance of location or runout specified, the limits of the 
dimensions of a feature control the location tolerance as well as the size. When 
interrelated features are at MMC, they shall be perfectly located to each other as 
indicated by the interface drawing; 

m) Where perpendicular features (features shown at a right angle) have no geometric 
tolerance of orientation or runout specified, the limits of the dimensions for a feature 
control the orientation tolerance as well as the size. When perpendicular features are 
at MMC, they shall fit perfectly orientated to each other as indicated by the interface 
drawing; 

n) As the size of a feature departs from MMC, variations in form, location and orientation 
are permissible. 
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Annex B  
(informative) 

 
Example of the OCB 

 

The fibre flexible OCB as an example of the OCB and coordinate of the fibre flexible OCB are 
shown in Figures B.1 and B.2. 

 

 

Figure B.1 – Example of the fibre flexible OCB 
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Figure B.2 – Origin point and coordinate for the fibre flexible OCB 

 

 

I/O port OCB port 

OCB tail 

OCB body 

Origin point 

Y-axis 

X-axis 

IEC   043/11 

BS EN 62496-4:2011



 – 30 – 62496-4  IEC:2011 

 

Bibliography 

IEC 60027 (all parts), Letter symbols to be used in electrical technology 

IEC 60050-731, International Electrotechnical Vocabulary – Chapter 731: Optical fibre 
communication  

IEC 60617 (all parts), Graphical symbols for diagrams 

IEC 60695-11-5, Fire hazard testing – Part 11-5: Test flames – Needle-flame test method – 
Apparatus, confirmatory test arrangement and guidance 

IEC 60825-1, Safety of laser products – Part 1: Equipment classification and requirements 

IEC 60825-2, Safety of laser products – Part 2: Safety of optical fibre communication systems 
(OFCS) 

IEC 61300 (all parts), Fibre optic interconnecting devices and passive components – Basic 
test and measurement procedures 

IEC 61930, Fibre optic graphical symbology 

IEC 61931, Fibre optic – Terminology 

ISO 129-1, Technical drawings – Indication of dimensions and tolerances – Part 1: General 
principles 

ISO 286-1, ISO system of limits and fits – Part 1: Bases of tolerances, deviations and fits 

ISO 1101, Geometrical Product Specifications (GPS) – Geometrical tolerancing – Tolerances 
of form, orientation, location and run-out  

ISO 7083, Technical drawings – Symbols for geometrical tolerancing – Proportions and 
dimensions 

ISO 8601, Data elements and interchange formats – Information interchange – 
Representation of dates and times 

 

___________ 

BS EN 62496-4:2011

http://dx.doi.org/10.3403/03244318U
http://dx.doi.org/10.3403/2651152U
http://dx.doi.org/10.3403/01402733U
http://dx.doi.org/10.3403/03158172U
http://dx.doi.org/10.3403/30198832U
http://dx.doi.org/10.3403/03200918U
http://dx.doi.org/10.3403/00583794U
http://dx.doi.org/10.3403/03234467U


This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email bsmusales@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Copyright
All the data, software and documentation set out in all British Standards and 
other BSI publications are the property of and copyrighted by BSI, or some person 
or entity that owns copyright in the information used (such as the international 
standardization bodies) and has formally licensed such information to BSI for 
commercial publication and use. Except as permitted under the Copyright, Designs 
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system 
or transmitted in any form or by any means – electronic, photocopying, recording 
or otherwise – without prior written permission from BSI. Details and advice can 
be obtained from the Copyright & Licensing Department.

Useful Contacts:
Customer Services
Tel: +44 845 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	30242478.pdf
	English

	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	3.1 General definitions
	3.2 Core shape definitions

	4 Coordinates of I/O ports of waveguide OCB
	4.1 Structural types of waveguide OCB
	4.2 Origin point and coordinate axis

	5 Misalignment angle of I/O ports
	5.1 General 
	5.2 Misalignment angle of I/O port in edge type
	5.3 Misalignment angle in surface type I/O port

	6 Mirror angle
	7 Hole
	8 Dimensioning system
	9 Gauges
	10 Tolerance grade of the OCB
	10.1 General
	10.2 Shape accuracy of the OCB body of fibre flexible OCB
	10.3 Position accuracy of the OCB port/I/O port of fibre flexible OCB
	10.4 Length accuracy of the OCB tails of fibre flexible OCB

	Annex A (normative) 
OCB interfaces
	Annex B (informative) 
Example of the OCB
	Bibliography
	Figures

	Figure 1 – Examples of shapes of square core 
(quasi-square made by extrapolation or interpolation)
	Figure 2 – Examples of shapes of circular core
	Figure 3 – Six structural parameters of square core shape of waveguide OCB
	Figure 4 – Example of OCB with end face I/O ports at edge of board
	Figure 5 – Example of OCB with end face I/O type
	Figure 6 – Example of OCB with surface I/O ports
	Figure 7 – Example of OCB with surface I/O ports
	Figure 8 – Definition of origin point 1): A specific port is used as the origin point
	Figure 9 – Definition of origin point 2): Determination of an origin point at a place where there is no port (a mid-point of adjacent two ports 
at the centre of bottom line is used as the origin)
	Figure 10 – Definition of the direction of coordinate axis 1):Use the direction of alignment of multiple ports
	Figure 11 – Definition of direction of coordinate axis 2):Along a specific optical circuit (only if the wire is recognizable)
	Figure 12 – Origin point and coordinate axis (1)
	Figure 13 – Origin point and coordinate axis (2)
	Figure 14 – Origin point and direction of coordinate axis 
(combination of Figure 12 and Figure 13)
	Figure 15 – Use of both internal coordinate and external coordinate systems:Internal for the origin point (a specific optical input/output port) and external 
for the direction of the axis (dedicated structures)
	Figure 16 – Use of both internal coordinate and external coordinate systems:Internal for the origin point (coordinates of a specific optical input/output port) 
and external for the direction of the axis (periphery of the board)
	Figure 17 – Definition of misalignment angle of I/O port in edge type
	Figure 18 – Definition of vertical and horizontal rotationalmisalignment angle of I/O port in edge type
	Figure 19 – Definition of misalignment angle of I/O port in surface type
	Figure 20 – Definition of longitudinal and lateral misalignment angle of I/O port in surface type
	Figure 21 – Mirror angle 1
	Figure 22 – Mirror angle 2
	Figure 23 – Mirror angle 3
	Figure 24 – Mirror angle 4
	Figure 25 – Mirror tilt angle
	Figure 26 – Example of optical alignment hole
	Figure 27 – Hole and objects to be measured
	Figure 28 – Classification of shape accuracy of OCB body of fibre flexible OCB
	Figure B.1 – Example of the fibre flexible OCB
	Figure B.2 – Origin point and coordinate for the fibre flexible OCB

	Table 1 – The coordinate system, origin point and coordinate axis

	Français

	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d’application
	2 Références normatives
	3 Termes et définitions
	3.1 Définitions généraux
	3.2 Définitions de forme du Coeur

	4 Coordonnées des ports E/S d'OCB à guide d'ondes
	4.1 Types de structure d'OCB à guide d'ondes
	4.2 Point d’origine et axe des coordonnées

	5 Angle de défaut d’alignement des ports E/S
	5.1 Généralités
	5.2 Angle de défaut d'alignement des ports E/S de type en extrémité
	5.3 Angle de défaut d'alignement des ports E/S de type en surface

	6 Angle du miroir
	7 Cavité
	8 Système de dimensionnement
	9 Calibres
	10 Classe de tolérance de l'OCB
	10.1 Généralités
	10.2 Précision sur la forme du corps d'une OCB souple à fibres
	10.3 Précision sur la position des ports E/S d'une OCB souple à fibres
	10.4 Précision sur la longueur du corps d'une OCB souple à fibres

	Annexe A (normative) 
Interfaces OCB
	Annexe B (informative) 
Exemple d'OCB
	Bibliographie
	Figures

	Figure 1 – Exemples de formes de cœurs carrés 
(quasi-carré fait par extrapolation ou interpolation)
	Figure 2 – Exemples de formes de cœurs circulaires
	Figure 3 – Six paramètres de structure d'une OCB à guide d'ondes de cœur de forme carrée 
	Figure 4 – Exemple d'OCB avec ports E/S en extrémité sur le bord de la carte
	Figure 5 – Exemple d'OCB de type E/S en extrémité
	Figure 6 – Exemple d'OCB avec ports E/S de surface
	Figure 7 – Exemple d'OCB avec ports E/S en surface
	Figure 8 – Définition du point d'origine 1):un port spécifique est utilisé comme point d'origine
	Figure 9 – Définition du point d'origine 2):détermination d'un point d'origine à un endroit où il n'y a pas de port (un point milieu de deux ports adjacents 
au centre de la ligne du bas est utilisé comme origine)
	Figure 10 – Définition de la direction de l'axe des coordonnées 1):utiliser la direction de l'alignement de plusieurs ports
	Figure 11 – Définition de la direction de l'axe des coordonnées 2):suivant un circuit optique spécifique (uniquement si le fil est reconnaissable)
	Figure 12 – Point d’origine et axe de coordonnées (1)
	Figure 13 – Point d’origine et axe de coordonnées (2)
	Figure 14 – Point d’origine et direction de l'axe de coordonnées 
(combinaison des Figures 12 et 13)
	Figure 15 – Utilisation du système de coordonnées interne et du système de coordonnées externe: interne pour le point d'origine (port d'entrée/sortie optique spécifique) et externe pour la direction de l'axe (structure dédiée)
	Figure 16 – Utilisation du système de coordonnées interne et du système de coordonnées externe: interne pour le point d'origine (coordonnées d'un port d'entrée/sortie optique spécifique) et externe pour la direction de l'axe(périphérie de la carte)
	Figure 17 – Définition de l'angle de défaut d'alignement d'un port E/S de type sur bord
	Figure 18 – Définition de l'angle de défaut d'alignement vertical et horizontal en rotation d'un port E/S de type sur bord
	Figure 19 – Définition de l'angle de défaut d'alignement d'un port E/S de type en surface
	Figure 20 – Définition de l'angle de défaut d'alignement longitudinal et latérald'un port E/S de type en surface
	Figure 21 – Angle du miroir 1
	Figure 22 – Angle du miroir 2
	Figure 23 – Angle du miroir 3
	Figure 24 – Angle du miroir 4
	Figure 25 – Angle d'inclinaison du miroir
	Figure 26 – Exemple de cavité d'alignement optique
	Figure 27 – Cavité et paramètres à mesurer
	Figure 28 – Classification de la précision sur la forme du corpsd'une OCB souple à fibres
	Figure B.1 – Exemple d’OCB souple à fibres
	Figure B.2 – Point d'origine et coordonnées de l'OCB souple à fibres

	Tableau 1 – Système de coordonnées, point d'origine et axe des coordonnées



