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COMPLIANCE

FDA-CDRH Compliance

Under the US Food and Drug Administration (FDA) Center for Devices and Radiological Health
(CDRH), the unit complies with the Code of Federal Regulations (CFR), Title 21, Subchapter J,
which pertains to laser safety and labeling. See following link for more information:

e http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPartFrom=
1000&CFRPartTo=1050

CSA /IEC Compliance

The system complies with certain standards of the Canadian Standards Association (CSA) and
the International Electrotechnical Commission (IEC).

The system falls in the Installation Category (Overvoltage Category) Il under IEC 664. IEC 664
relates to impulse voltage levels and insulation coordination. The category is defined as: local
level, appliances, portable equipment, etc., with smaller transient overvoltages than Installation
Category (Overvoltage Category) lIl.

The system falls in the Pollution Degree 2 category under IEC 1010-1 and CAN/CSA-C22.2 No.
1010.1. The IEC standard on Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use relates to insulation coordination. The CSA standard is on Safety
Requirements for Electrical Equipment for Measurement Control, and Laboratory Use, Part I:
General Requirements. The Pollution Degree 2 category is defined as follows: “Normally only
non-conductive pollution occurs. Occasionally, however, a temporary conductivity caused by
condensation must be expected.”

CE Compliance

Electronic test equipment is subject to the EMC Directive in the European Union. The EN61326
standard prescribes both emission and immunity requirements for laboratory, measurement, and
control equipment. This system has undergone extensive testing according to the European
Union Directive and Standards.

M-ETS_EOTS-001.03
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GENERAL INFORMATION

ETS Environmental Optical Test System Overview

Built upon the same technology as the breakthrough RLM Automated Return Loss Meter and
OSX Optical Switches, the ETS Environmental Optical Test System provides a fully integrated
solution for long-term testing of optical components. With its capability to measure changes in
Insertion Loss (IL) and mandrel-free Return Loss (RL) of up to 320 channels, the ETS is the

perfect solution to perform compliance testing of components being stressed in environmental
simulations.
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Figure 1: ETS Environmental Optical Test System
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Applications

e Patch cord and cable assembly certification
e Passive component design and validation
e Compliance testing

Key Features

e Mandrel-free RL testing

e Up to 4 built-in wavelengths:
o SM: 1310, 1490, 1550, 1625 or 1650 nm
o MM: 850, 1300 nm

e Bidirectional or unidirectional testing

Test & Measurement Standards

e Conforms to:
o GR-326-CORE
GR-1435-CORE
GR-910-CORE
GR-1209-CORE
GR-2866-CORE
o Verizon FOC
¢ Multimode IL launch conditions meet the IEC 61280-4-1 Encircled Flux standard

O
O
O
O

Included in the System

e 19” rackmount cabinet

e RLM Automated Return Loss Meter
e Dual OSX switches

e Computer and touchscreen monitor
¢ 1500 VA UPS

e ETS software

Optional Accessories

e NIST traceable ethernet thermometer

M-ETS_EOTS-001.03
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SAFETY INFORMATION

To avoid situations that could result in serious injuries or death, always observe the following
precautions.

The safety instructions must be observed whenever the system is operated, serviced, or repaired.
Failure to comply with any of these instructions or with any precaution or warning contained in the
user manual is in direct violation of the standards of design, manufacturing, and intended use of
the system. Santec Inc. assumes no liability for the customer’s failure to comply with any of these
safety requirements.

Safety Markings on the Units

See Table 1 for symbols and messages that can be marked on the unit. Observe all safety
instructions that are associated with a symbol.

Table 1: Safety symbols

Laser radiation may be present. Refer to the user manual for instructions on
handling and operating the unit safely. Avoid looking into any ports near which
this symbol appears.

Frame or chassis terminal for electrical grounding within the unit.
JT_/ Protective conductor terminal for electrical grounding to the earth.

Procedure can result in serious injury or loss of life if not carried out in proper
WARNING | compliance with all safety instructions. Ensure that all conditions necessary for
safe handling and operation are met before proceeding.

Procedure can result in serious damage to or destruction of the unit if not
carried out in compliance with all instructions for proper use. Ensure that all

CAUTION conditions necessary for safe handling and operation are met before
proceeding.
Classification

The ETS consists of several instruments assembled in a rackmount cabinet. Each instrument
consists of an exposed metal chassis that is connected directly to earth via a power cord and is
therefore classified as a Class 1 instrument.

The laser (or lasers) contained in the RLM is (are) Class 1M laser(s) as specified under the
international standard IEC 60825-1 Ed. 3.0 b:2014 and ANSI Z136.1-2014.

M-ETS_EOTS-001.03



@), santec

ETS User Manual

Laser radiation

CLASS 1M

laser product

Important Safety Information

Laser Hazards

Warning

Electrical Hazards

Never look directly into the end of an optical cable connected to an
optical output device that is operating. Laser radiation is invisible and
direct exposure can severely injure the human eye.

Warning

M-ETS_EOTS-001.03

Some of the circuits are powered whenever the units are connected to
the AC power source (line power). To ensure that all circuits are
powered off, disconnect the power cord from either the power inlet on
the unit’s rear panel or from the AC line-power source (receptacle). The
power cord must always be accessible from one of these points. If the
units are installed in a cabinet, the operator must be able to disconnect
the units from the line power by the system’s line-power switch.

Use only the type of power cord supplied with the units. If you need to
replace a lost or damaged cord, make sure to replace with a power cord
of the same type.

Connect the power cord only to a power outlet equipped with a
protective earth contact. Never connect to an extension cord or any
receptacle that is not equipped with this feature.

If using a voltage-reducing autotransformer to power the units, ensure
that the common terminal connects to the earthed pole of the power
source.

Do not interrupt the protective earth grounding. Such action can lead
to a potential shock hazard that can result in serious personal injury.
Do not operate the units if an interruption to the protective grounding is
suspected.

Do not operate the units when its cover or panels have been removed.

To prevent potential fire or shock hazard, do not expose the units to any
source of excessive moisture.
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Do not use the units outdoor.

Operating the units in the presence of flammable gases or fumes is
extremely hazardous.

If the equipment is used in a manner not specified by the manufacturer,
the protection provided by the equipment may be impaired. Only
technicians authorized by Santec Inc. should carry out repairs. In
addition to voiding the warranty, opening the units (even when
unplugged) can expose you to potential shock hazards.

Some of the capacitors can be charged even when the units are not
connected to the power source.

Do not perform any operating or maintenance procedure that is not
described in the user manual.
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GETTING STARTED

Caution

e To avoid injury or death, always observe the precautions listed in
SAFETY INFORMATION on page 4.

This manual contains complete operating instructions for safe and effective operation of the ETS
Environmental Optical Test System. It is recommended that users of the ETS familiarize
themselves with contents of this manual before using the instrument.

The test report and a description of any customer-requested information may be found in the
envelope included with the instrument.

Initial Inspection
Warning

e To avoid electrical shock, do not initialize or operate the system if it
bears any sign of damage. Ensure that the system and any devices or
cords connected to it are properly grounded.

v Inspect the package and contents for signs of damage.
v Ensure all contents are included.

v" Read the user manual thoroughly and become familiar with all safety symbols and
instructions to ensure that the system is operated and maintained safely.

v" If the initial inspection reveals any damage or missing components, immediately notify
Santec Inc. and if necessary, the carrier.

Operational Requirements

The operating environment must meet the conditions outlined in Table 2. It is highly recommended
to have stable lab conditions such as those specified by Telcordia in the GR-326 standard (Table
3). The ETS published specifications are met under these conditions.

M-ETS_EOTS-001.03
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Table 2: Environmental requirements

Parameter Specification
Altitude Up to 2000m
Temperature 0 to 40°C
Humidity Up to 80% RH (0 to 40°C)
Main supply voltage fluctuations must
Voltage not exceed * 10% of the nominal
voltage

Table 3: Telcordia GR-326 ambient laboratory conditions

Parameter Specification
Temperature 23+2°C
Humidity <75%RH

Important Recommendations

General Information

A good setup for long term testing has additional challenges compared to standard IL/RL
measurements.

The two most critical aspects are:

e connector contamination
e microcracks and fiber management

Before connecting any jumper to the instruments, inspect both ends with a microscope. A bench
top ferrule inspection scope such as Santec’s EFI-100 (Figure 2) is recommended for inspecting
jumpers and connectorized switch pigtails.

When connecting directly to an instrument bulkhead, a bulkhead inspection probe can facilitate
the process.

Even dirt in the peripheral zones outside the core can affect long term IL stability. Extra diligence
is required.

Figure 2: Santec's EFI-100-CM inspection scope

M-ETS_EOTS-001.03
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Fiber microcracks are difficult to detect and a slow IL drift over many hours or days is a common
manifestation. If possible, replace any fibers that are suspected of having microcracks.

Microcracks are especially sensitive if the fiber is bending. It is recommended to have enough flat
space to allow the fibers going from the instruments to the chamber to be as straight as possible.
Avoid any crossed fibers.

Hanging fiber is another common source of drift. This is sometimes unavoidable between the
bench and the environmental chamber but fiber should be supported as much as possible.

The lab conditions should be optimized for temperature and humidity control. For example, the
Telcordia GR-326 standard defines ambient lab conditions for temperature = 23 + 2 °C and RH <
75%.

The ETS software can apply external fiber drift corrections from reference channels. It is
recommended to manage the fiber in such a way that the reference channel is within the bundle
of channels it is correcting as much as possible outside the chamber.

M-ETS_EOTS-001.03
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Examples of Fiber Management

In this section, five examples of fiber management are shown with good and bad aspects
highlighted. This is a critical optimization step to have a stable long-term test system.

; X i
| hanging fiber from the output §¥
= panel to the supporting platform g

==

{ =

= U

X S
fiber bundles are on top of each N\ %
other and a lot of crossed fibers

Figure 3: Fiber management example #1
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Figure 4: Fiber management example #2
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X
crossed fibers can
be better arranged

and a heat gun
used to further
remove kinks

X
some fibers are not
smooth and stick out

v

no sharp bends
and soft tie wraps
used to bundle
fibers

the fiber support is at

the same height as the
fiber tray to minimize

any hanging fibers

Figure 5: Fiber management example #3
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v
a heat gun was used on the fibers
to remove any twists or kinks

fiber bundles
are on top of
each other
with a lot of
crossed
fibers

no sharp bends and soft tie
wraps used to bundle fibers

Figure 6: Fiber management example #4

13
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v
the bulkhead plate has a small
height

v
a heat gun was used on the fibers
to remove any twists or kinks

Figure 7: Fiber management example #5

Turning on the System

e Verify that each component (monitor, PC, RLM, OSX) is turned off. They should all be
plugged into the provided UPS at the bottom of the rackmount cabinet.

o Verify that the UPS is turned off then connect it to a power source (line power) via the
provided power cord.

e Turn on the UPS (press and hold the power button).

e Turn on each component.

¢ On the RLM front panel touchscreen, swipe to the Detectors page to verify that the RD-S
is detected and paired, see Figure 8.

14
M-ETS_EOTS-001.03



santec

»

Paired:
1 RD-S / 234567890

Pair New:

Detectors

ETS User Manual

Figure 8: RLM successfully paired to a detector

Software Initial Setup

Hardware Communications

The RLM and OSX are connected to the PC via USB (Figure 9).

USB-A
(rectangle)

[]

USB-B

(square)

-

O0O0OO0OO0OO0O000OO0
oo

O00O0OO0OO0O000O0
[ONe]

o

Figure 9: Hardware connections to PC

RL1 Return
Loss Meter

SX1 Launch
Switch

SX1 Receive
Switch (Optional)

You can verify their connectivity in Device Manager. Each instrument will show up as a USB Test

and Measurement Device (IVI) (see Figure 10).

M-ETS_EOTS-001.03
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a- ' USB Test and Measurement Devices
. L@ USB Test and Measurement Device (IV])

Figure 10: RLM/OSX connectivity in Device Manager

Open the ETS software and go to the HARDWARE tab (Figure 11) to confirm the switches have
been assigned to their appropriate roles (input/output). Click and drag to move instruments on the
HARDWARE tab.

O Reference D I I D O Normal

® Measurement ® Mechanical

MEASURE DETECTED HARDWARE INPUT (RECEIVE) SWITCH

(G5 RLL MTP Fanout (INPUT)
- anou

HARDWARE @ 67896896897 00000000

CONHG

PLOTS

OUTPUT (LAUNCH) SWITCH

Profiles : :
TN SX1 1x12 optical switch
default usB «a| 2020453

Save Profile

Status: | Iterations: 1, Alarms Enabled? False

Figure 11: ETS software - HARDWARE tab

In the case of a single switch system, a virtual hardware will be created called MTP Fanout
(INPUT). Drag this item to INPUT (RECEIVE) SWITCH position.

Setting Reference Channels
See Figure 12.

e Click on the SETTINGS tab.

e To assign a reference channel, press ALT + S to go into supervisor mode then modify the
cells. Pressing ALT + S again locks the reference channels.

o Exiting this page without an assigned save file will prompt an error message.

16
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Envi tal
JG R J;;;:Tmen ° O Reference D I | D o Normal
Test

Srrm ® Measurement ® Mechanical

MFASURE TEST SETTINGS REFERENCE CHANNELS

PPV TN C:\Users\JGR\Documents\test.sqite REF #1 rer#s [ seuce EH
HARDWARE

CONFIG [l Enable Alarms _ Gizrs “ izFm _ [l Disable IL Reference Channels
PLOTS

Il Auto Map DUT on Insert
O Iteration Test ® Duration Test

Configure Thermometer Iterations - Minutes

Hours
Start Measurement After Ref
Days
M Pause At End Of Sequence
M Min Sequence Time [l Command Dela
Stabilize 2x2 seconcs (] Seont
notes [ minutes (] Minutes CUSTOM HEADERS
Minutes

vours [ lims Number of Custom Headers [

REFLECTANCE OPTIONS

Reflectance Measurement Mode: @ Total
® Dual
O Single

Row Headers

Averages: @ Fast
O Standard

Save Profile

Status: | Iterations: 1, Alarms Enabled? False

Figure 12: Setting the reference channels

The reference channels compensate for external fiber IL drift. It is suggested to bundle the fibers
together as much as possible and include each reference channel within its corresponding group.

The reference channels are the physical channels on the switches. All other ETS channel
numbering will be adjusted accordingly.

For example, a 100 channel ETS typically comes with 2 reference channels:

e each switch has 102 physical channels
e REF #1 is assigned to physical ch.1
e REF #2 is assigned to physical ch.52
¢ the displayed channels in the MEASURE, CONFIG and PLOTS are adjusted accordingly
o ETS ch.1 = physical ch.2
o ETS ch.2 = physical ch.3
O .
o ETS ch.51 = physical ch.53
O .
e REF #1 compensates for ETS ch.1-50
e REF #2 compensates for ETS ch.51-100

17
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Managing Reference Lengths and System IL

Click on the CONFIG tab to set the lengths of each switch and measure the system IL (see Figure

O Reference D || D

® Measurement

MEASURE MANAGE DUTS
SETTINGS part vumver
p— rver ype |

Fiber Count -

Specifications

i [l Ria [ ds
Ri: [l 8
RLyora - dB

Save Profile

Status: | Iterations: 1,

Alarms Enabled? False

O Normal
® Mechanical

MANAGE REFERENCES
Switch o e e ]
-

g ~] T ———
Select Channels to Reference: [3 [NaN  [NaN  [NaN | |

Enter Length:

L e

Output (Launch) IL:

Measure

1.27/1.13

UPC Stub:

Figure 13: Managing reference lengths and system IL

¢ The definitions of the different lengths are shown in the following pages. They are the

reference lengths for RLa and RLeg.

¢ In the case of a bidirectional RLM (ex: RLM-2X-3050-S-09FA):

o each switch must have defined launch and receive lengths
¢ In the case of a single output RLM (ex: RLM-01-3050-S-09FA):

o the launch switch must have a defined launch length

o the receive switch (or fanout) must have a defined receive length
e Each switch must have a defined MTJ length.

M-ETS_EOTS-001.03
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Length Definitions

The lengths are defined for pigtailed (Figure 14 and Figure 15) and side panel (Figure 16 and
Figure 17) configurations.

DIRECTION 1

Output Switch

Launch Length
~ /\

Output Switch
MTJ Length

2
W )= S
e
N

Input Switch
Receive Length

Input Switch

MTJ Length

Dy

Figure 14: Length definition (pigtailed configuration, direction 1)

19
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DIRECTION 2

Output Switch

Receive Length
/\ Y
\MTJ Length

SEN

Input Switch
MTJ Length

S

Input Switch
Launch Length

/

Figure 15: Length definition (pigtailed configuration, direction 2)

20
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DIRECTION 1

J Output Switch
\R &, Launch Length
"

Output Switch
MTJ Length

COOOLO00NR.

Input Switch

Input Switch MTJ Length

Receive Length

U
.

Figure 16: Length definition (side panel configuration, direction 1)

21
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DIRECTION 2

JG Output Switch
R Receive Length

n ;
™
"y :
", ;
n G
\ ) J

>| Output Switch
MTJ Length

Input Switch
MTJ Length

Input Switch
Launch Length

y
e .

Figure 17: Length definition (side panel configuration, direction 2)

Direction 1 Length References and Output IL

It is recommended to use a 3m jumper with a flat polish (PC) connector for the length referencing.

Alternatively, an APC jumper can be used. Putting on a dust cap will increase the reflection and
may help in cases where there is some uncertainty.

e Inspect and connect a 3m jumper (“UPC stub”) from launch channel 1 to the detector
(Figure 18) and measure the Output (Launch) IL (Figure 19, typical values are < 2 dB).
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RL1 Return

Loss Meter FC/UPC connector

- "UPC Stub"

Output (Launch) IL:

O0O0O0000O0
SX1 Launch
| Switeh 1.47/13

— EOTS channel 1 Figure 19: Measure direction 1

(switch physical output IL
channel 2)
/ 0000000000
00 SX1 Receive
Reference channel Switch
(e}

Figure 18: Direction 1 launch length reference and
output IL connection diagram

e Press ALT + S to unlock supervisor mode to have access to the launch/receive lengths.
e Without changing the optical connections, measure the launch length of the output switch
on channel 1 (Figure 20).

switch: [STURURTUNCRII | Ch. |Launch Length (m)|Receive Length (m )|MT) Length ) .
[Talo) (g Bl Launch Length v

Select Channels to Reference:

Figure 20: Measure launch length of the output switch

¢ Repeat the previous point for each channel or enter manually if the lengths are known
(Figure 21).
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(N"ire g OCUTPUT (LAUNCH) v
[Tale) (s Ml Launch Length v

Select Channels to Reference:

Enter Length:

il sclected

Output (Launch) IL:

ETS User Manual

Figure 21: Fill launch length of the output switch

¢ [f using a receive switch, inspect and connect two 3m jumpers between the launch switch

channel 1 and receive switch channel 1 (Figure 22).

RL1 Return

of Bf

FC/UPC connector
el

(ONONONONONONONONONG

SX1 Launch 00
Switch

| 3m jumpers

/’ O

Reference channel

(switch physical 0000000000
channel 1) (ONO)
EOTS channel 1 O |
(switch physical —
channel 2) .
Switch

Figure 22: Direction 1 receive length connection diagram (single output RLM)
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e Measure the receive length of the input switch on channel 1 (Figure 23).

el INPUT (RECEIVE) B | ch. |Launch Length (m)|Receive Length (m)|MT) Length (m)
[RTTo) (s Ml Receive Length v

Select Channels to Reference:

g
P

Figure 23: Measure receive length of the input switch

e Repeat for each channel or enter manually if the lengths are known (Figure 24).

N1 o [NPUT (RECEIVE) v
1

il Receive Length v
[Ele) g Ml Receive Leng 5

Select Channels to Reference:

Enter Length:

@EED s v o

NN a1
ey e

Figure 24: Fill receive length of the input switch

Direction 2 Length References and Input IL

Direction 2 is only applicable for a bidirectional (2X) RLM. For a single output RLM, skip this
section and go to OPERATION.

¢ Inspect and connect the 3m UPC stub from receive channel 1 to the detector (Figure 25)
and measure the Input (Receive) IL (Figure 26, typical values are < 2 dB).
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RL1 Return
Loss Meter /- FC/UPC connector

(@)

"UPC Stub"
e 3m jumper
(@)

J

| ] Input (Receive) IL:
O0O0O0OO0O0OO0OO0O0O0 _
Measure
SR SX1 Launch
Switch 1.12/1.06/1.05/1.32
0 = Figure 26: Measure direction 2 input
~— EOTS channel 1 IL
(switch physical
| channel 2)
oNoNoNoNoNONOXONONG!
99 SX1 Receive
Switch
Reference
channel o

Figure 25: Direction 2 launch length reference and input
IL connection diagram

e Press ALT + S to unlock supervisor mode to have access to the launch/receive lengths.
¢ Without changing the optical connections, measure the launch length of the input switch
on channel 1 (Figure 27).

switch: [N RINGESSVGIMRG | Ch. |Launch Length (m)[Receive Length (m)[MTJ Length (m)
66s  le1  [NaN
[IyTo) (g Ml Launch Length B -

Select Channels to Reference:

Measure
- =
| _ |

Figure 27: Measure launch length of the input switch

¢ Repeat the previous point for each channel or enter manually if the lengths are known
(Figure 28).
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NI oo ol INPUT (RECEIVE) M | ch. [Launch Length (m)|Receive Length (m)|MTJ Length (m)
e 61

E aunci en s
NI e . -

Select Channels to Reference:
211 Measue

6 [665 o1 |
Enter Length -—
_ El

Figure 28: Fill launch length of the input switch

e Inspect and connect two 3m jumpers between the launch switch channel 1 and receive
switch channel 1 (Figure 29).

FC/UPC connector

RL1 Return

Loss Meter @_‘/
‘ 3 \

3m jumpers
OOOOOOOOOO

SX1 Launch o0
Switch
O
Reference channel
__/

(switch physical

channel, 1} 0000000000
SX1 Receive o0
Switch
o) EOTS channel 1
(switch physical
channel 2)

Figure 29: Direction 2 receive length connection diagram
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e Measure the receive length of the output switch on channel 1 (Figure 30).

switch: [STURURTUNSOIR | Ch. [Launch Length (m)|Receive Length (m)|MT) Length (m) .
17.95
13 To1 g Bl Receive Length v -

Select Channels to Reference:

Measure
- =

Figure 30: Measure receive length of the output switch

e Repeat for each channel or enter manually if the lengths are known (Figure 31).

Switch o o et e Leng v e ]|
_ Toles  lmes v |

Length: N Y S P ™ W
Select Channels to Reference: -m-
I —— — ——
- s

Figure 31: Fill receive length of the output switch

Enter Length:

L~ ~
17.95 g Fill Selected

= ~
o oo o
- ¥ N N - N -

e Press ALT + S to exit supervisor mode and lock the launch and receive lengths. These
lengths should be fixed unless hardware is changed.
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OPERATION

Setting Up a Test

MTJ

Length References

The MTJ lengths can be easily adjusted by one of the following methods. This is typically done if
the reference cables leading to the environmental chamber are changed. See Figure 32.

1.

3.

Enter length manually if the MTJ lengths are known
connect the reference cable and leave open to air then measure with the RLM

cases of uncertainty

MANAGE REFERENCES
Switch 3o s e ] |

- 6.4 17.95
MT) Length

i I —T ——
Select Channels to Reference: [3_ |64 1795 [
_ _ _ 17.95 NaN | |

Channel selectlon 17.95 NaN [ |
Enter Length: Ex: 1,2,50r 1-10 17.95 NaN [ |
P EEE . o [

Manual | th( ) ent 12 |
Output (Launch) IL: J &l |17.95 -

1.42/1.34/1.36/1.73

UPC Stub:

0 — Optional UPC stub length (in m)

Figure 32: MTJ length references
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connect a UPC stub of known length and leave open to air then measure with the RLM in
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Create a DUT

Click New and fill in the DUT parameters then click Save. Specifications can be left blank. See
Figure 33.

MANAGE DUTS

Fber Type
Fiber Count

Specifications

L dB RLa B3 dB

Rlg ES dB

Rlrotar ES dB

Figure 33: Create a new DUT

Review Settings
Click on the SETTINGS tab and review or change your measurement settings (Figure 34).

Environmental

JG R Optical O Reference D | | D o Normal
— ;;;:em ® Measurement ® Mechanical

MEASURE TEST SETTINGS REFERENCE CHANNELS

Napey [PV .\ Users\/GR\Documents\test.sqite REF #1 rer#s [ seuce BN

HARDWARE
CONFIG M Enable Alarms _ REE#2 _ REF 41 _ [l Disable IL Reference Channels

PLOTS

Il Auto Map DUT on Insert
@ Iteration Test O Duration Test

e The test will run for 24 hours,

Ed Start Measurement After Ref Days _ measu ring every 1 0 min

M Pause At End Of Sequence
B3 Min Sequence Time [l Command Delav

Stabilize 2x2 seconds [ secewos (I
Minutes [N Minutes minutes [
Hours _ Hours _

REFLECTANCE OPTIONS — Dual measures RLa and RLg separately
Reflectance Measurement Mode: @ Total Single Only meaSU I'eS RLA
O Dual . age . .
(acquisition time is the same for all)

@ Single

Averages: O Fast

@® Standara

Fast mode < 1.5 s per RL acquisition up to 75 dB
Standard mode < 5 s per RL acquisition up to 85 dB

Save Profile

Status: | Duration: 1d, Alarms Enabled? False

Figure 34: Measurement settings
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Create a Test Sequence
e Click on the MEASURE tab and select test parameters then click Insert (Figure 35).

O Reference D | | D O Normal

® Measurement ® Mechanical

MEASURE Wavelengths E31310 M1490 E11550 M 1625 Current Results

SETIINGS . PUr ourrbelowputswictimput swtc[L@ B 10[RL0BI|REOB[LGT0 a0
LARDWARE PSR [Fompcorupemalt 1 1 | | [ |

Directions O Single ® BiDirectional
CONFIG J

PLOTS DUT

Task List
Wavelength|
1310 L FC/APC to FC/UPC (1)-1[1
1310 RL FC/APC to FC/UPC (1)-1|1

1550 FC/APC to FC/UPC (1)-1|1

-

Right click inside the Task List area
to remove rows or clear entirely

Save Profile

Status: | Duration: 1d, Alarms Enabled? False

Figure 35: Create a test sequence

e Multiple DUTs can be entered in the sequence (Figure 36).
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O Reference D | | I:] O Normal

® Measurement ® Mechanical

MEASURE Wavelengths E41310 1490 E31550 M 1625 Current Results

SETTINGS e e T Fier[Output Swniput wich L B0 RLa@ B0 Rb@ BL@ 1550 Rse ]
HARDWARE o : il L :

CONFIG DR RingIcl® BIDirectional [Femcroroweaals 5 [z | | |

PLOTS DIUI Ml FC/APC to FC) ~

Task List DUTs with the same name get
e el JIUT bt e differentiated by an incremental integer

FC/APC to FC/UPC (1)-1 (1

FC/APC to FC/UPC (1)

C
FC/APC to FC/UPC (1)-
FC/APC to FC/UPC (1)

to FC/UPC (1)-
C to FC/UPC (1)-3 |1

C to FC/UPC (1)
to FC/UPC (1)

Save Profile

Status: | Duration: 1d, Alarms Enabled? False

Figure 36: Enter multiple DUTs in a test sequence
Start a Test

e Connect the DUT fully then click E
¢ For the test sequence of Figure 36 (with REF #1 = 1), the optical connections are seen in
Figure 37.
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FC/UPC connector

RL1 Return
Loss Meter
0000000000
" sX1Launch | © © FCIAPC —+
o| B .
Switch |
d ° =
O |
,/// 0000000000 i
3m jumper sX1 Receive | O @ FEILRE '

Switch

IL Reference Channel
(REF #1)

Input Switch MT)] _/

(L=3m)

Figure 37: Optical connections example

Monitor Results in Real-time

Click on PLOTS to view real-time graphs of the results (Figure 38).

J

— System

Insertion Loss.

1550 it

B3 FC/APC to FC/UPC
Ch.1

B3 FC/APC to FC/UPC
Ch1-

B3 FC/APC to FC/UPC

MEASURE
SETTINGS
HARDWARE

Frofi]es

default ‘

DUT specifications line

T

Output Switch MT]
(L=3m)

ETS User Manual

Environmental

Chamber

BEBEH

-1.500— -
05/11/2020 20:54:30

Event in chamber

AutoScale

I 1
05/11/2020 20:58:40

Status: | Current: RL@1310 Ch (OUT) 3. Ch (IN) 3. Result: 73.400 Time Elapsed: 5m 8s

Figure 38: Real-time plots of data
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System

MEASURE
SETTINGS
HARDWARE E/é\:(ito FC/UPC

CONHG

PLOTS 3 FC/APC to FC/UPC
Ch.1
Rla
RLb
Profiles B3 Fc/APC to FC/UPC

Ch.1 |
default ERLa |
Erib |
o- Click to change scale
50.0— ! D g g D ] D 0 g ' ] D ' |
| AutoScale 05/11/2020 20:54:30 05/11/2020 20:56:40 05/11/2020 20:58:20 05/11/2020 20:59:20

Status:  Current: RL@1550 Ch (OUT) 3. Ch (IN) 3. Result: 75.000

Figure 39: Changing scale in the PLOTS tab
Data Post-processing
Data Tools

e Open JGR Data Tools then click on the icon below (Figure 40) to load an .sqlite database
JGR?::l o
SN

DATA Build Filter
PLOTS

Drag and Drop any .sqlite database file here

Figure 40: Data Tools — load an .sqlite database file
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e Results can be viewed in table form (Figure 41).
JGR?::TS 1
AL

DATA Build Filter diagnosticrefer nce | results | me h
oo ] [iection]inputvitchlOutputswiteh Temperatrel oty [t estypelResut
PLOTS o Jrowceroweards [ 1 1 - [ s o |
S ES— -

Wavelength 05/11/2020

¢

[5 os/ta/200]

DUTN Elzaza)

o [0 Jrercereurc 2l [

EI _-
[9 [osr11/2020]

05/11/202 FC/APC to FC/UPC (1)-2

R 57755133 PR R E———
Direcion o0 Jromcwrowemali 1 o = Josslun |
[0 Jromcwrowemali i 3= Jmsl |
E—E—
nputSwitch 30 Jromceroweash 1 i Jms|uw |
% Jrowcwrowemai L b 3 = Jmsh |
—L- X R S
Outputsuitch losamlisoilin Jiowcorcurcash i b b ol |
-
0 F— E—
[t Jremrcireureiii i i e e Jsoan
[z2losrmanissistliss0 Jremcwrore@ali i i = Jmsl o |
—:- PR S 7

—:-
50— Jrowcewnzi

C:\Users\JGR\Documents\test.sqlite

Figure 41: Data Tools — raw data in table form

e Go to the PLOTS tab and click on the icon below (Figure 42) to create data plots.

Data
J G R Tooks
—

FC/APC to FC/UPC (1)-1-Ch.1-Dir.1-Wav.1550
FC/APC to FC/UPC (1)-2-Ch.1-Dir.1-Wav.1310
FC/APC to FC/UPC (1)-2-Ch.1-Dir.1-Wav.1550
FC/APC to FC/UPC (1)-3-Ch.1-Dir.1-Wav.1310

FC/APC to FC/UPC (1)-3-Ch.1-Dir.1-Wav.1550

o o
15:54:31.000  15:56:40.000 16:00:00.000 pL 16:06:40.000 16:09:50.000
05/11/2020  05/11/2020 05/11/2020 05/11/2020 05/11/2020 05/11/2020

Ci\Users\JGR\Documents\test:sqlite

Figure 42: Data Tools — plots
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Microsoft Excel

e Click o to export data to Excel (Figure 43).
e A sort macro is available upon request, please email support@jgroptics.com.

AutoSave z) v testxlsx - Saved Tobie Blum TB &=

File m Insert Page Layout Formulas Data Review View Developer Help £ Search & Share A

Eﬂ Y Calibri o == General +| | [l Conditional Formatting ~ HInsert ~ >~ Q? = g

° s[t] @~ BI U+ AA|=Z= $ v % 9 | [ZFormatasTable~ &% Delete ~ - O~ i

o - oA EE . 3 % i Cell Styles ~ [HFormat~ | &~ -

Clipboard & Font N Alignment (M) Number (] Styles Cells Editing Ideas ~

M7 2 fe ~
A B € D E F G H I J K L M N -
1 |Date Time Temperat Humidity Channel IL@1310 RLa@1310RLb@131CIL@1550 RLa@1550RLb@1550
2 |05/11/20215:54:31 -- -- 1 0 72801  52.301 0 74 53.3
3 |05/11/20215:54:50 -- - 1 0.001  73.501  52.201 0 73.4 53.1
4 | 05/11/202 15:55:04 -- - 1 0.001 73.901 52.301 0.001 74.601 53.301
5 |05/11/20215:55:18 -- - 1 -0.001 73 52.3 0 74 53.1
6 |05/11/20215:55:32 -- - 1 0 72.801 52.201 0 74.5 53.4
7 |05/11/20215:55:46 -- -- 1 0 72301 52.301 0 75 53.1 | _I
8 105/11/20215:56:00 -- - 1 -0.001 73.6 52.3 -0.001  74.999  53.299
9 |05/11/20215:56:13 -- - 1 -0.001 72.7 52.3 0 75 53.3
10 |05/11/202 15:56:27 -- -- 1 0 73101 52.201 -0.001 75 53.2
11 |05/11/202 15:56:41 -- - 1 0 72801  52.301 0 75 53.3
12 | 05/11/202 15:56:55 -- - 1 0 72.401 52.301 0.001 74.8 53.6
13 |05/11/20215:57:09 -- - 1 0 72,601 52.301 0 74799  53.099
14 |05/11/20215:57:23 -- - 99  53.299
1505/11/202 15:57:37 - - DUT results are separated by sheet s  s33
16_ 05/11/202 15:57:51 -- - T U.UDZ 74,205 5Z.505 U 100 73017 54.717
17 |05/11/202 15:58:07 -- - 1 0 74 52.3 0 74.7 53.3
18 |05/11/20215:58:21 -- -- 1 0 72.7 52.2 0 74.9 53.3
19 |05/11/20215:58:35 -- - 1 0wy 73 52.2 0 75 53.3
20 \ns/11/202 f5-5e-4a - - 73 aq v
« T FC-APC to FC-UPC (1)-1 FC-APC to FC-UPC (1)-2 ‘ FC-APC t¢ ... ] »

5] i) /- 1 + 100%

Figure 43: Results exported to Excel
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MAINTENANCE

Warning

e Devices with malfunctioning lasers must be returned to the
manufacturer for repair.

Cleaning the Unit

Applicable to the RLM meter or OSX switches. If mounted in a rack cabinet, remove before
proceeding with the steps below.

1.
2.
3.

Unplug the unit from the line power.
Clean the enclosure with a damp cloth.
Do not plug the unit back in until it is completely dry.

Cleaning the RLM Output(s)

wn

o

Warning

e Connecting contaminated or damaged connectors to the RLM can
damage the unit and affect its performance.

e Damaging the output fiber during maintenance can affect the
performance of the unit.

Inspect all connectors before each mating and if needed, clean with a lint-free wipe and/or
IPA. Figure 44 shows a dirty connector requiring cleaning. Figure 45 shows a clean
connector ready to be mated.

Loosen the front panel thumbscrews.

Gently remove the output panel. Ensure a clear line of sight to the fiber to prevent any
stress on the output fiber.

Remove the connectors from the mating sleeves. For multiple output RLM’s, a marking is
visible on the fiber to distinguish which fiber is used for which output.

Clean the connectors and mating sleeves in accordance with the section Cleaning Jumper
Connectors on page 39.

Reinstall the connectors into the mating sleeves.

Reinstall the output panel with the thumbscrews. To avoid damaging the fibers, keep a
clear line of sight to the fiber as it spools back inside the unit. It should lay flat and spool

37
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back in without resistance or twisting. Figure 46 shows an exposed view of good output
fiber management. Figure 47 shows poor fiber management.

Figure 44: Dirty connector end-face inspection Figure 45: Clean connector end-face
using Santec's EFI-100 inspection using Santec's EFI-100

Fig 46: Expose iw f good output fiber g 47: Exposed view poor output fiber
management management

Note: the exposed views are only for instructional purposes. The RLM chassis should not be
opened during normal maintenance.
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Cleaning Jumper Connectors
Warning

¢ Using contaminated or damaged jumpers can affect the performance of
the unit.

¢ Never force an optical connector mating. Some connectors have a
ceramic ferrule that can be easily broken.

Optical cable ends need to be inspected before each mating to ensure they are free of
contamination or damage. An inspection scope such as Santec’s EFI-100 is required.

If they are contaminated, they must be cleaned. The following items are required.

o Filtered compressed air or dusting gas

¢ Lint-free swabs and lint-free wipes

e Optical grade isopropyl alcohol (IPA) or optical grade 200° ethanol (do not use rubbing
alcohol which can contain up to 30% water)

To clean the connectors:

N

Blow the sleeve with compressed air.

Apply the alcohol to a small area of the lint-free wipe and rub the end of the ferrule over
the wet area.

Wipe the ferrule on a dry area of the lint-free wipe.

Blow the end of the ferrule with compressed air.

Apply the alcohol to a lint-free swab to clean the remaining parts of the connector.

With the other end of the swab, dry the areas cleaned.

Blow the areas cleaned with compressed air.

N

Nookow
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STORAGE AND SHIPPING

Damage can occur from improper handling. Make sure to maintain the unit within the specified
temperature range during storage or shipping. Please follow the recommendations below to
minimize the possibility of damage:

¢ |If possible, pack the unit in its original packing material when shipping.

e Avoid high humidity or large temperature fluctuations that could generate condensation
within the unit.

e Avoid unnecessary shocks and vibrations.

Returning Instruments to Santec

As indicated above, please ship the returned material in the original shipping box or crate and
packing material. If these are not available, follow the guidelines below:

Contact Santec to obtain an RMA number.

Cover the front panel with foam to prevent damage.

Wrap the unit in anti-static packaging. Use anti-static connector covers.

Pack the unit in a strong enough shipping box considering the unit’'s weight.

Use enough shock-absorbing material (10 to 15 cm) to cushion the unit and prevent it from
moving inside the box. Pink poly anti-static foam is recommended.

Seal the shipping box securely.

Clearly mark FRAGILE on at least 3 of the 4 sides of the box.

8. Always provide the model and serial number of the unit and, if applicable, the RMA number
on any accompanying documentation. If possible, indicate the RMA number on the box
itself to facilitate identification.

AR A

No

Contact Information
Santec Inc. Phone: +1-613-599-1000
160 Michael Cowpland Drive Fax: +1-613-599-1099
Ottawa, Ontario, Canada Email: info@jgroptics.com
K2M 1P6 Website : www.jgroptics.com
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SPECIFICATIONS

Table 4: ETS optical and electrical specifications sheet

Specification

Parameter Single-mode Multimode

Fiber Type (um) 9/125 50/125 and/or 62.5/125
Encircled Flux Standard N/A IEC 61280-4-1
Operating Wavelengths (nm) 13107 14%?64510550 /1625 850/ 1300
Maximum Number of Channels 320 Input / 320 Output
Insertion Loss Repeatability
(dB)’ +0.04
(IjjeBt;Jrn Loss Dynamic Range 30 to 80 10 to 50
1+ 0.1 (< 65) + 0.5 (< 40)
Return Loss Repeatability (dB)’ + 0.25 (65 to 70) + 2.0 (>40)
+0.5(>70)
Power Consumption (VA) 400
Power Backup? 5 hours
Computer Recommended
CPU 3.0 GHz or faster, 4-core
RAM 8 GB
Operating System Windows 10 (64-bit)
Notes:

" in a controlled lab environment as defined by GR-326: 23 + 2 °C, RH < 75%
2 with included Tripplite 1500VA Uninterruptible Power Supply

M-ETS_EOTS-001.03
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Table 5: ETS mechanical and environmental specifications sheet

Parameter Specification
All equipment is installed in a single bay
28U 19” rack with removable covers and
Mechanical Configuration doors. Cabinet includes casters and
levelers, front & rear doors to access
instruments. Rear panel pigtails.

Cabinet Dimensions W x H x D (cm) 61 x 177 x 84

Shipping Crate Dimensions W x H x D (cm) 75 x 192 x 105

System Weight (kg) 180

Total Shipment Weight (kg) 250

Operating Temperature (°C) 0 to 40

Storage Temperature (°C) -40 to 60

Humidity (Non-condensing) Maximum 80% RH from 0 to 40°C
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mWARNING!

In the event of any trouble with this product, turn the unit off in accordance with the
procedures to shut off the power described in this operation manual, disconnect the power
source cord, make sure the product name and serial number described on the name plate of
the product, and then contact our dealer at your place or directly contact us at Santec
Photonics Laboratories. Our telephone number and facsimile number are shown below.
However, we are not responsible for any trouble arising from your own repair or
modification on this product.

SANTEC CORPORATION

5823 Ohkusa-Nenjyozaka, Komaki, Aichi, 485-0802, JAPAN
Tel. +81-568-79-1959
Fax +81-568-79-1718

SANTEC U.S.A. CORPORATION

Continental Plaza ll, 433 Hackensack Ave., Hackensack, NJ, 07601, U.S.A.
Tel. +1-201-488-5505 (santec-1)
Fax +1-201-488-7702

SANTEC EUROPE LIMITED

Magdalen Centre, Robert Robinson Ave., The Oxford Science Park, Oxford OX4 4GA, U.K.
Tel. +44-1865-784960

Fax +44-1865-784961

SANTEC (SHANGHAI) CORPORATION, LIMITED

Shanghai Industrial Investment Building 18C, 18 Cao Xi Road (N), Shanghai 200030, P.R. China
Tel. +86-21-64279089

Fax +86-21-64279087

SANTEC CALIFORNIA CORPORATION

4750 Calle Quetzal, Camarillo, CA, 93012, U.S.A.
Tel. +1-805-987-1700

SANTEC CANADA CORPORATION

160 Michael Cowpland Drive, Ottawa, Canada, K2M 1P6
Tel. +1-613-599-1000

www.santec.com email:info@santec.com
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