MiSUMi
Fiber Amplifier

Model E-MSMFA series

INSTRUCTION MANUAL

Thank you for choosing MiSUMi products.

Be sure to observe the following when you use the product.

- Only a qualified electrical technician can perform the operation.

- Read this instruction manual carefully and fully understand its contents so that you
can use the product correctly.

- Keep this instruction manual in a safe place for reference at any time.

MISUMI (China) Precision Machinery
Trading Co., Ltd.

| SAFETY PRECAUTIONS

@® Meaning of warning sign

Improper use may lead to minor or moderate injury or
A CAUTION property damage.

@ Warning sign

/\ CAUTION

Do not use this product directly or indirectly in sensing the
human body for safety purposes. Do not use it as a sensing
device for personnel protection.

There is a risk of malfunction or fire.
Do not use beyond the rated voltage.

There is a risk of rupture. Never
operate with an AC power supply.

Safety Points

Always observe the following instructions for your safety. Failure to do so may lead to
damage or fire.

Do not use it in the following environments.

(D Locations subject to direct sunlight

@ Locations with high humidity and subject to condensation

® Locations with corrosive gases

@ Locations where vibration or shock is beyond the rating

(5 Locations subject to splashes of water, oil, chemicals, etc.

(® Locations exposed to steam

@ Locations subject to strong electric fields and strong magnetic fields

Do not use it in areas with flammable and explosive gases.

Do not use it in areas beyond the rating.

-Keep the sensor away from high voltage or power equipment to avoid danger during
operation or maintenance.

- Separate the sensor wires from high-voltage lines or power lines. Wires run together or put
in the same raceway will lead to mutual induction, resulting in malfunction or damage.
+Make sure that the load is used within the rating. Failure to do so may lead to damage or
fire.

- Do not short-circuit the load. Failure to do so may lead to damage or fire.

+ Connect the load correctly.

- Pay attention to the polarity of the power supply to prevent wiring mistakes.

- Do not use it with the housing damaged.

-Failure to do so may lead to burns. As the sensor surface temperature will rise depending
on the operating conditions (ambient temperature, power supply voltage, etc.), take extra
care during operation or cleaning.

+When setting the sensor, stop the device and resume operation after confirming safety.

- Always cut off the power supply before installing or removing the wires.

- Do not disassemble, repair or modify this product without authorization.

- Dispose of this product as industrial waste.

Precautions for Correct Use

- When mounting on a DIN rail, push the amplifier until the hook is
completely inserted into the rail.

- Make sure that the extension wire is less than 100m. Use extension wires
with a cross-sectional area of 0.3 mm? or more.

- Be sure to keep the forces applied to the wires within the following
ranges: tensile force less than 40N, torque less than 0.1N-m,
compression force less than 20N, bending force less than 29.4kg.

- Sensing can be carried out in 200ms after turning on the power.

- If an excessive amount of induction light is received, the mutual
interference prevention function may be restricted, resulting in a
malfunction. In this case, increase the setting threshold.

- Do not apply a tensile or compressive force to the fiber unit when it is
fixed to the amplifier unit.

- Be sure to mount the protective cover before use. Otherwise, it may cause
incorrect operation.

- Do not use any thinner, gasoline, acetone or kerosene solvent for
cleaning.

- After turning on the power, stabilization of the received light
intensity/measured value may take some time depending on the
surrounding environment.

- If there is any sign of abnormality, cut off the power supply immediately,
stop the operation, and contact us or your agent.

n Setting

m Dimensions

90°/135°/170°
3-level adjustable

(Maximum s
the lid open) 100

\ $3.8 cable, 2m long

35—
71.5 ‘ [.2.5
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m Installation of Fiber Amplifier Unit

@ |Installation

* How to install the amplifier (35mm
wide DIN rail)
@ Insert the rear of the installation part into
the 35mm wide DIN rail.
@ Press the rear of the installation part
toward the 35mm wide DIN rail tightly,
meanwhile embedding the front of the

amplifier into the 35mm wide DIN rail. 35mm wide DIN rail

* How to install the amplifier (mounting bracket)

(® Fix the mounting bracket.

(2 Embed the rear of the installation part into the mounting bracket.

@ Press the rear of the installation part toward the mounting bracket tightly,

meanwhile embedding the front of the amplifier into the mounting bracket.

M3 screw with washer

Mounting bracket
@ When mounting with screws, use M3 screws with washers
and set tightening torque to 0.5N-m or les

-How to remove the amplifier
(DHold the amplifier by hand and push it forward.
(@Remove the amplifier by lifting its front end.

(Note 1): Be careful that the hook at the rear end of the installation part may
be damaged if you lift the front end without pushing the amplifier
forward.

m Installation of Fiber Unit

- Installation of fiber

(@ Press down the fiber lock lever.

@ Insert the fiber slowly from the insertion
port until it stops moving (Note 1).

® Reset the fiber lock lever until it stops

moving. Fiber lock lever

Single-core_(o
Muticore @)

Fiber /

Be careful that the sensing distance will decrease if the fiber is
not fully inserted. Insert bend-resistant fibers carefully as they
may be bent during insertion.

For coaxial reflective fibers, insert the center fiber (single-core)
into the emitting part. Be careful that reverse installation will
lead to deterioration of sensing accuracy.




n Repair and Maintenance

m Troubleshooting

Troubleshooting

Fault Causes Measures

Blank on screen State of power off | Check the wiring, power supply voltage and power

or disconnection. | supply capacity.

Nothing shows on the | Power saving Turn off the Eco function.

digital display function is ON.

Setting unknown Perform setting initialization.

Error display

Error name/display Causes Measures

Current overload of | Confirm the load of control output and set it within
control output the rating. Check whether the load is short-circuited.

m I/0 segment circuit diagram
-NPN 1/O ,circuit diagram

p Cable-type lead wire color
(Brown) + V
‘(Black) Output l
f 12 to 24V DC
+10%
| 5 (Blue) OV
= ]

L 7D 100mA MAX.
Internal circuit=—— External connection example

Main circuit

Symbol... Tr : NPN output transistor
ZD : Zener diode for surge voltage absorption
D : Diode for power/output
reverse-connection protection

-PNP /O ,circuit diagram
Cable-type lead wire color

¥
D |(Brown) + V
JJ 2t0 24V DC

]
Jé[ +ZD |(Black) Output
100mA MAX. =10%
\
(Blue) OV

Internal circuit «—o—= External connection example

Main circuit

Symbol... Tr : PNP output transistor
ZD : Zener diode for surge voltage absorption
D : Diode for power/output
reverse-connection protection

m Ratings/Specifications

Type

Wire lead-out type

©
o
o

NPN outpuf

E-MSMFA11-2M

Item \ = |PNP output

E-MSMFA41-2M

Light source

Red modulated light 620nm

Operating Voltage

12 to 24V DC£10% with ripple (p-p) 10% or less

Power/Current
consumption

<30mA

Output mode

NPN open collector/PNP open collector

Switch mode

L.on (Light-ON)/D.on (Dark-ON) can be set

Response time

Standard Mode 200us, Long Distance Mode 24ms,
High Speed Mode 25us

Timer function

On Delay, Off Delay, ONE SHOT timer

Timing Range

1 to 9999ms

Practical features

Parameter initialization/key lock/threshold two-point,
auto and manual setting

Advanced features

Reference value tracking, adjustable illuminating
frequency, offset setting, area sensing

Ambient temperature

-20°C to 55°C

Ambient humidity

35 to 85%RH

Ambient luminosity

Incandescent lamp: £20,000Lx max,
Sunlight £30,000Lx max

Protection circuit

Surge protection circuit, short circuit protection,
reverse polarity protection

Shock resistance

500m/s?, 2 hours each in X, Y and Z directions

Vibration resistance

10 to 55Hz, full amplitude 1.5mm, 2 hours each in X,
Y and Z directions

Material

PC

n Setting

m List of Operations and Displays

Sensitivity setting +: Press simultaneously
[SET] button —: Press simultaneously in order

Press once each time for sensing [~ Threshold fine-tuning
the presence and absence of an [UP/DOWN] button Key lock
object. The green threshold

[OUT indicator] number changes.
/ Lights up when the output is ON.

(-6ies028380E D D B

——
Threshold ~ Received light intensity
Green number Red number

Mode switching [MODE] button
Press and hold for more than 3
seconds to switch between setting
mode and sensing mode.

Output switching [L/D] button-!
Press once to switch between
Light-ON(L) and Dark-ON(D).

E¥] output Switching Method

1. Press the@ button once for Light-ON(L)/Dark-ON(D) switching. W
L/D

Thru-beam type : When there is a sensing object,

set to "Dark-ON” if you want the

product to enter the ON state. Sensing object
Reflective type : When there is a sensing object,

set to "Light-ON” if you want the

product to enter the ON state.

Sensing object

m Smart Adjustment [Simple Sensitivity Adjustment]

(D When a sensing object can be set
@ 2-point teaching

1. Press the button when there is a sensing object.
SET

Bt DEB0O Eﬁ

2. Press the E‘ button again when there is no sensing object.

SET
PtcH%00dlE B B8] i

=) Settings completed\

[ 2 iz H Sz ] will be displayed when stable sensing is possible, while [, iz H M- ] will be
displayed when stable sensing is impossible.

Threshold setting: Set to the middle value of received light intensity in steps 1 and 2.
Note: The order of steps 1 and 2 can be reversed.




@ When no sensing object can be set

@ Limit-teaching

1. Press the button when there is a sensing object or there is no sensing object.
SET
2. Pressthe @ button again to adjust to a higher reference value (low sensitivity), or

up

press the E button to adjust to a lower reference value (high sensitivity).

DOWN
Note 1: The offset with initial value of 10% can be displayed as a percentage [approx.
0~999% (in 1% increments)] or a value [approx. 0~9999 (in 1 increments)].
For the setting method of offset, refer to <5. Offset Setting> in “5. Detailed
Settings”.

Thru-beam type: Presence of sensing object

Sensing object

Reflective type: Absence of sensing obJect

\ mp Settings completed

[LErHS ] will be displayed when stable sensing is possible, while

[LEcHHAA] will be displayed when stable sensing is impossible.

(® When sensing object cannot be stopped

@ Auto-teaching

1 When there is no sensing object, press the H “ button once, and the green number is displayed as
[EcHT —

2. While passing through the sensing object, press the | button again, and after the green number is
displayed as [ .. 1= ], keep pressing the button for r?more than 3 seconds, and then release the
button. SET

v

r

Sensing object

v

=) Settings completed

Received light intensity setting: Adjust the maximum
received light intensity in step 1 to the light intensity
adjustment level.
Threshold setting: Set to the middle value of the maximum
received light intensity and the minimum received light
intensity in step 1.

[ Rk o Smmd ] will be displayed when stable sensing is possible, while

[ Rt o HA- =1 will be displayed when stable sensing is impossible.

Threshold Fine-Tuning

Press the button for setting.
UP/DOWN

Threshold increases Threshold decreases

NN T
HD LS 20 “@ 1)

Note: High-speed adjustment can be made by pressing the button
continuously.

Convenient setting

(O To prevent mis-operation.

@ Key lock

Disable the operation of all buttons. [ 5 ] is displayed when the button is pressed.
Il Execute/Cancel (same procedure)

1. Execute key lock by |E and cla an ‘|@ @

pressing the button at the
MODE Press and hold simultaneously!
same time for more than 3 seconds
2 Unlock by and pressing the |‘ button at the same time.

MODE

Press and hold smultaneously
for more than

(2 To perform sensing within a certain range

@ Area sensing

1 . Turn on the "Area Mode" function in the setting mode, and then exit the setting mode.

2 . Press the button to switch the setting between the lower threshold [L] and upper
MODE
threshold [H].

l Setting of the lower threshold [L]

|Disp|ay switching every secondl

* Press the UP/DOWN button for threshold setting

H Setting of the upper threshold [H]

|Disp|ay switching every secondl

(18] sz 3333\\

* Press the UP/DOWN button for threshold setting

Note: 1. The minimum difference between the setting values L and H should be 2200.
2. When the Area Mode is turned on, "3-3. Smart Adjustment” and <11. Reference

Value Tracking> in the function settings will be turned off.

CAUTION

® Be sure to carry out wiring when the power supply is turned OFF.

« Verify that the supply voltage variation is within the rating.

o [f the power is supplied from a commercial switching regulator, make sure that the ground terminal of
power supply frame (F.G) is grounded.

 In case noise generating equipment (switching regulator, inverter motor, etc.) is used in the vicinity of
this sensor, connect the ground (F.G) terminal of the equipment to an actual ground.

e Do not use during the initial transient time (0.5 s) after the power supply is switched on.

« Do not directly connect capacitors or capacitive loads as the self-diagnostic output is not equipped
with short-circuit protection.

* Do not run the wires together with high-voltage lines or power lines or put them in the same raceway.
This can cause malfunction due to induction.

o Cable with a cross-sectional area of 0.3mm? or less can be extended up to 100m.

@ Do not use this product in places having dust, dirt or vapor.

© Take care that the sensor does not come in direct contact with water, oil, grease, or organic solvents,
such as thinner.

Letter of Commitment on Product Quality

MiSUMi products have undergone strict factory inspection. In case
of any fault, contact MiSUMi technical staff and provide details of
the fault so that we can solve it for you as soon as possible.

Warranty period

* The warranty period is one year from the date on which the product is delivered to the
location specified by the Buyer.

Warranty scope

(1) If there is a fault caused by MiSUMi within the above warranty period, MiSUMi will repair the
product free of charge.
However, the following situations are not covered by the warranty.
Faults caused by incorrect use or improper operation due to failure to comply with the conditions
specified in the instruction manual, user manual or technical requirements specifically reached
between the Buyer and MiSUMi.
Faults caused not by defects in the product but the Buyer's equipment or software design.
Faults due to modifications or repairs by personnel not from MiSUMi.
Faults that could be completely avoided by correct maintenance or replacement of wearing parts in
accordance with the operating instruction or user manual.
Faults caused by factors such as unforeseen changes in the level of science and technology after
the product is shipped from MiSUMi.
MiSUMi is not responsible for any fault due to natural disasters such as fire, earthquake and flood,
or external factors such as abnormal voltage.
The warranty scope is limited to the conditions stipulated in Article (1), and MiSUMi shall not be
liable for any indirect loss (equipment damage, loss of opportunity, loss of profit, etc.) or other
losses caused to the Buyer by its equipment.

Applicability of the product

MiSUMi products are designed and manufactured for general-purpose products in general industries,
thusly MiSUMi products cannot be used in and are not suitable for the following applications. However,
the product can be used if the Buyer consults MiSUMi in advance on the use of the product in a
responsible manner, understands the technical specifications, grades and performance of the product,
and takes necessary safety measures. In this case, the product warranty coverage is the same as
above.

e Applications where there is potential chemical pollution or electrical damage, or use under conditions
and environments not specified in the product catalog, instruction manual, etc.

e Atomic force control equipment, incineration equipment, railways, aircrafts, vehicle equipment, safety
devices and equipment manufactured for administrative agencies and in accordance with the
regulations of individual industries.

e Machinery, systems and devices that may endanger life and property.

e Equipment requiring high reliability such as gas, water & electricity supply systems, and 24-hour
continuous operation systems.




Detailed Settings

Press the button for more than 3 seconds to switch to the Setting Mode.

MODE

The function migration displays the factory settings.

Note: In the Setting Mode, press the button for more than 3 seconds

WODE
under any menu to exit the Setting Mode.

Function Setting

| Function Description

1. Mode Selection

To change the light intensity and response time

Sensing

Display value

STD

200ps
Standard Mode

Display up to 4000

LONG

Long Distance oce| 23S

Display up to 9999

2. Timing Function

UPIDOWN

HS

High Speed Mode| 2O

Display up to 2000

Press the 9]
function mode.

button to set the sensing

To set the output timing

For L-ON

Sensing

state

T
ON-Delay.

Light On
Dark On
ON-Delay

el
OFF-Delay— 11

OFF-Delay

Delays the output ON state after sensing.

Maintains the output ON state when the sensing
time is short and sensing by PLC is impossible

ONE SHOT

- .:I Tt -]
ONE SHOT-

3. Light Intensity 10ms)

Level

NN
L 1

UPIDOWN

Timing output is possible even if the sizes of
sensing objects are uneven.

button after pressing the

UPIDOWN

button in the timing setting menu. (1 to 9999ms, 1ms scale, initial value

To modify the target value of received light
intensity (light intensity adjustment level)

Press the

UPIDOWN
intensity level.

button to adjust the light

Press the button to set the light

SET
intensity adjustment level.

Function Setting

Function Description

4. Emitting E

Frequency

To change the frequency

To prevent mutual interference of sensors
installed adjacent to each other to sense
multiple small objects at close distance, it is

5. Offset Setting

6. Zero Reset

7. Value Display

I
A0

8. Reverse
Display

|

e
i
UPDOWN

9. Power Saving
Function

[,
[}

10. Return to
Factory Default

Setting possible to change fhe
frequency and provide

F1 illuminating power separately so

F2 that stable sensing is achieved.

F3

F4

Press the @ button to select the emitting
UPIDOWN
frequency.
button to set the emitting frequency.
ST
**When the Emitting Frequency Mode is turned on,
the mode selection function is turned

To set the threshold offset during limit-teachingoff.
(SHFE ---F1
LSHFE e SE 0

Percentage Mode (Default)
Value Mode

After pressing the button in the mode
SET

setting menu, @) you can set the

UPDOWN
percentage or value with the button.

Press the [

SET
setting value.

button to set the offset mode and

SET

PR et M R NN [l T T T o
DX ‘ ‘ oy

00000

)

Set the received light intensity display to 0.

Setting the value display mode

[l 5P Sk 1
e 5P -y

Value display mode

Percentage display mode

The value or percentage display mode can be selected by

the HE button after pressing the @ button in the mode
2 UPBOWN
setting menu.

Press the [~} button to set the display mode.
SET
To set the direction of digital display
Display the threshold and the number of received light

intensity in reverse.

Press the button to set reverse display.

.
To reduce power consumption

[ Frm o Power saving mode

When there is no operation after pressing the button for
about 20 seconds, the indicators (green number, red
number) will turn off (except for OUT indicator).

Press the Y]] button to turn the power saving function ON
SET

or OFF.

To initialize the settings

Return all settings to factory default through initialization.

g [l ey i} 1
ricae riE S S ‘—'@

arn ‘

Function Setting

Function Description

11. Reference
Value Tracking

UPIDOWN

12. Area Mode

AR ofF

To sense in a stable state even if the received light intensity
changes Within a certain period of time, it will automatically
judge whether the threshold is in the optimal position and
automatically make the adjustment.

CYCL

The reference value can be changed as per the cycle (1 to 9,999s) set
according to the changes of incident light intensity. The tracking offset is
the one set during offset setting

BASE

Set whether to track the reference value when the sensing output

is OFF or ON.

REC

Set the cycle (1 to 9,999s) for saving the tracked reference value to
EPROM.

ALG

[ EHFE ]: Limit-teaching, tracking the reference value according to the
disgzlacement (recommended for thru-beam fibers).

[ 122171 ]: Auto-teaching, tracking the reference value of each cycle
(recommended for reflective fibers).

It can be set by the button after pressing the @ button in the cycle setting
SET UPDOWN

E To sense the output within the specified range Set 2
thresholds to judge whether it is within the specified
range

Near
Threshold I Upper threshold

About +10%
Received lig
Threshold Lower threshold Far
The upper and lower limit reference values can be set, and the
incident light intensity within this range can be turned ON/OFF.

Sensing area

Press the button to turn the Area Mode ON or OFF.




