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General Rules of Optical Switches C 5930-1988

1. Scope

This Japanese Industrial Standard specifies such general and common items as
terms, classification, symbols, structure, performance etc of optical switches: to be
used for optical transmission by optical fibers.

. 2. -~ Definitions

For the purpose of this Standard, addition to the definitions of JIS C 5900,
the following definitions apply.

(1) optical switch A passive component for optical transmission with two or
more ports through which incoming, outgoing or both of light is possible and
- 4 which can be changed-over by external driving means, to two or more
’ stationary states i.e. the luminous flux coming through one port outgoes from
other port(s) or does not outgo from either port.

(2) mechanical optical switch  An optical switch which performs switching over
of two or more states by mechanical movement of its component.

(3) non-mechanical optical switch An optical switch which performs switching
over of two or more states without assistance of mechanical movement of
its component.

/" ~

Applicable Standards:
JIS C 5900-General Rules of Passive Devices for Fiber Optic Transmission

JIS C 5931-Test Methods for Optical Switches

2]

JIS C 5970-F 01 Type Connectors for Optical Fiber Cords

JIS C 5971-F 02 Type Connectors for Optiéal Fiber Cords

JIS C 5972-F 03 Type Connectors for Optical Fiber Cords

JIS Z 0150-Picto'riél Marking for Handing of Goods
Corresponding International Standard:

’ IEC 876-1 Fibre optic switches. Part 1: Generic specification
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(4) transfer coefficient Ratio of outgoing optical power to incoming one.

Remark: In an optical switch with total number of ports », when a light
with wavelength 4 and optical power P,. comes into i-th port
only, and goes out from j-th port with optical power P,., the
ratio of outgoing optcial power to incoming one Pou. /Piun is
designated as transfer coefficient from i-th port to j-th port and
is represented by a: (A ) (herein, i=1, 2, ..., #, j=1, 2, ., 7).

The #* transfer coefficients of an optical switch with total
number of ports » are generically designated as transfer
coefficient of the optcial switch. The transfer coefficeient of
optical switch may be represented. by square matrix whose
element in j~th line and i-th row is &: (A ) and this may be
designated as transfer matrix of optical switch and be
represented by A4, (4).
In the case where the dependency on wavelength of optcial
switch is to be shown, this may be shown by appending the
wavelength to the whole transfer matrix as subscript. 6

Example:

an (/1) @2 (/‘) [ZY] (/1) an @2 Gis
A D =|a (D) @A) @ D)=t B @&
@y (D) @ (A) @ (D] Loy @ @] A

In the case where the dependency on wavelength of optical
switch is not required to be shown, this may be omitted.

Example:

@i (A) — ay

Ay (A) = Aa
4y Gz Gis & @&z i3
@By B2 Ops = | @& G2 s
Gy Gz @l A @y @ s
When the linear connecting relation is held between the input "é

and the output of an optical switch, the following formula is held
between the incoming optical power of every port P Bem e ,

P.»-and outgoing optcial power of every port Pius Poun =+ s Brout .
Plout Hin
Pzaut PZl'Il
. .= .A.’1 -
Pnout Pm‘n
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(5) insertion loss The optical loss when the transfer from incoming port 7 to
other port j is intended in an optical switch. It is represented as follows
by using the transfer coefficient a;,

Insertion loss (dB) = —10log,a; ( # 1)

(6) extinction ratio The ratio of the optical power at port j in such a state
that the transfer is intended from incoming port ; to other port ; and the
optical power at port j in such a state that the separation is intended in
an optical switch, represented in decibel (dB) of the absolute value. It is
expressed as follows by using transfer coefficient.

Extinction ratio (dB) = —10log,, (%’ﬂ (j#1)

where my ¢ transfer coefficient when separation between
- . incoming port ; and outgoing port , is intended

n; + transfer coefficient when transfer from incoming
port 7/ to outgoing port s is intended

(7) isolation The optical loss in an optical switch that leaks from incoming
port / injected by the light to other port ;j intended.to be separated. This
quantity is represented as follows by using transfer coefficient a; :

Isolation (dB) = —10logyay; (i)

(8) reflective attenuation The ratio of the incoming optical power at an
incoming port 7 and the reflected optical power returned to the incoming
port ¢ by reflection in an optical switch represented in decibel (dB) of the
absolute value, i.e. optical loss between input and output at the same port.
This quantity is represented as follows by using transfer coefficient a; :

Reflective attenuation (dB) = —10loga; (=1)

Q. (9) self resetting operation Such an operation of a switch that it returns to

' the state prior to application of driving signal when the driving signal is
removed. from the state where change-over has been done by application of
a specified driving signal to the driving part.

(10) self holding action Such an operation of a switch that it remains in the
state after application of driving signal without returning to the original
state when the driving signal is removed from the state where change-over
has been done by application of a specified driving signal to the driving
part. _ .

(11) operating time The period of time necessary for outgoing optical power
at outgoing port to change by 90 % of the difference between outgoing
optical powers in the stationary states before and after the change-over
from the instant of application of a specified driving signal the driving part
of an optical switch. ' '
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(12)

(13)

(14)

(15)

(16)

JIS Cx5930 A4 W 4933608 0033912 1 mm |

reset time The period of time, in a self resetting optical switch, necessary
for the outgoing optical power to change by 90 % of the difference between
outgoing optical powers in the stationary states before and after the
change-over, from the instant of removal of the specified driving signal
applied to the driving part.

bounce  Phenomenon of abnormal variation of transfer coefficient caused
by change-over of state of optical switch,

bounce time The duration of bounce phenomenon caused by change-over
of state of an optical switch.

Remairk: This means the interval between the instant when the outgoing
optical power after operation or resetting first reaches to 90 %
of the stationary-state, outgoing optical power and the instant
when the outgoing optical power finally reaches to 90 % of the
said power after repetition of bounce.

reproducibility of switching over  The variation of transfer coefficient ay

at the port intended to transfer the signal when the optical switch is

trepeatedly actuated under the specified conditions. It shall be represented

in decibel (dB).

chattering  The phenomenon of abnormal variation in transfer coefficient

caused by shock, vibration etc. applied to an optical switch from outside,

3.  Classification, Symbols and Graphical Symbols

3.1 Classification and Symbols The classification and symbolization of optical
switches shall be made as follows on the based on the provision of 3, in JIS C
5900, '

Symbol Symbol Symbol Symbol Symbol Symbol Symbol
denqtmg denoting | | denoting denoting denoting denoting specified
passive optical change- applicable| | applicable service in detail
component switch over optical optical band of specifi-
for optical system connector | | fiber wavelength | | cation
transmission of optical
switch
3.2.1 3,2.2 3.2.3 3.2.4 3.25 3.2.6 3.2.7
Example: L S M 1 G S .
3.2  Symbols
3.2.1 Symbol Denoting Passive Component for Optical Transmission  The
passive component for optical transmission shall be represented by an English
capital letter L.
3.2.2 Symbol Denoting Optical Switch  The optical switch shall be

represented by an English capital letter S.
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