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Safety precautions

Always read this section before use.

When designing and manufacturing a device using CKD products, the manufacturer is obligated to check
that device safety mechanism, pneumatic control circuit, or water control circuit and the system operated
by electrical control that controls the devices are secured.

It is important to select, use, handle, and maintain the product appropriately to ensure that the

CKD product is used safely.

Observe warnings and precautions to ensure device safety.

Check that device safety is ensured, and manufacture a safe device.

AWarning

@DThis product is designed and manufactured as a general industrial machine part.

It must be handled by an operator having sufficient knowledge and experience in
handling.

@Use this product in accordance with specifications.

This product must be used within its stated specifications. In addition, never modify or additionally machine this

product. This product is intended for use in general industrial machinery equipment or parts. It is not intended for

use outdoors (except for products with outdoor specifications) or for use under the following conditions or
environments. (Note that this product can be used when CKD is consulted prior to its usage and the customer
consents to CKD product specifications. The customer should provide safety measures to avoid danger in the
event of problems.)

(1) Use for applications requiring safety, including nuclear energy, railways, aircraft, marine vessels, vehicles,
medical devices, device or applications in contract with beverages or foodstuffs, amusement devices, emergency
cutoff circuits, press machines, brake circuits, or safety devices or applications.

(2) Use for applications where life or assets could be significantly affected, and special safety measures are
required.

@Observe organization standards and regulations, etc. related to the safety of

device design and control, etc.
ISO 4414, JIS B 8370 (General rules for pneumatic systems)
JFPS2008 (Principles for pneumatic cylinder selection and use)
Including High Pressure Gas Safety Act, Industrial Safety and Health Act, other safety rules, body standards and
regulations, etc.

@Do not handle, pipe, or remove devices before confirming safety.

(1) Inspect and service the machine and devices after confirming safety of all systems related to this product.

(2) Note that there may be hot or charged sections even after operation is stopped.

(3) When inspecting or servicing the device, turn OFF the energy source (air supply or water supply),
and turn OFF power to the facility. Discharge any compressed air from the system, and pay enough attention
to possible water leakage and leakage of electricity.

(4) When starting or restarting a machine or device that incorporates pneumatic components, make sure that the
system safety, such as pop-out prevention measures, is secured.

®O0bserve warnings and cautions on the pages below to prevent accidents.

B The precautions are ranked as "DANGER", "WARNING" and "CAUTION" in this section.

é DANGER When a dangerous situation may occur if handling is mistaken leading to fatal
- or serious injuries, or when there is a high degree of emergency to a warning.

A WARN'NG If handled incorrectly, a dangerous situation may occur, resulting in death or
" serious injury.

A CAUT'ON . When a dangerous situation may occur if handling is mistaken leading to minor
' injuries or physical damage.

Note that some items described as "CAUTION" may lead to serious results depending on the situation.
Even item provides important information and must be observed.
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DESIGN AND SELECTION

Working fluid
eDo not use this product for flammable fluids.

Working environment

eExplosion-proof environment
Never use this product in an explosive gas atmosphere. The structure is
not explosion-proof, and explosions or fires could occur.

. Working fluid
* eThis product cannot be used as a business meter.
Do not use this product for commercial transactions as it is not
compliant with the Measurement Act. Intended applications include
industrial sensors.
eFor fluids other than the applicable fluid, the accuracy is a reference
value.
e\When using the valve with liquified gases such as carbon dioxide,
always vaporize the gas. Faults could result if the liquified gas enters
this product.
eUse dry gas which does not contain corrosive elements such as chlorine,
sulfur or acids, and which is clean and does not contain dust or oil mist.

eDepending on the fluid, retaining the fluid for a long time could adversely
affect the performance. Do not seal the fluid in the pipe for long periods
of time

eWhen using compressed air, use clean air that complies with JIS B
8392-1:2012 Class 1:1:1 to 1:6:2. Compressed air from the compressor
contains drainage (water, oil oxide, foreign matters, etc.). So install a
filter, air dryer, and oil mist filter (micro alescer) on the primary side
(upper stream side) of the sensor. The sensor's meshing rectifies flow in
the pipe. It does not filter out foreign matters, so provide a filter.

[Recommended values]
Oil mist filter
Filter 2 (Micro alescer)

AN IO () >

Source Air dryer o FIow\r%insor

pressure Regulator FSM Series

e\Working pressure/Flow rate range
Applications exceeding the max. working pressure and specified flow
rate range may result in faults. Use this product only within the specified
range. If energized in a vacuum state of -0.07 MPa or less, the sensor’s
heat dissipation will suffer, leading to degradation of the sensor.

e\When using a valve on the primary side of the sensor, use only valves
with oil-prohibited specifications. This sensor could malfunction or fail if
exposed to splattering grease, oil, etc. As friction powder may be
generated depending on the valve, mount a filter to prevent the powder
from entering the sensor.

eDo not allow oxygen gas to flow through products that are not oil
prohibited. There is a danger of ignition accidents. In addition, even if it
is an oil prohibited treated product, please do not use it for oxygen when
used to flow gas other than oxygen even once.

Working environment
eExplosion-proof environments

Never use this product in an explosive gas atmosphere. The structure is
not explosion-proof, and explosions or fires could occur.

» eCorrosive environment

Do not use this product in an atmosphere containing corrosive gases
such as sulfur dioxide.
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eAmbient/fluid temperature
Use ambient temperature/fluid temperature from 0 to 50°C within
specified range. Even if the temperature is within the specified range,
do not use this product if the ambient temperature and fluid temperature
could suddenly change and cause dew to condense.

eDrip-proof environment
The degree of protection of this product is equivalent to IP40. Do not
install this product where water, salt, dust, or swarf is present or in a
pressurized or depressurized environment. The product cannot be used
with large temperature variations or high temperature/humidity since
condensation may occur inside the body.

Flow rate unit

Overflow

eThis product's flow rate is measured at a mass flow rate unaffected by
temperature or pressure. The unit is £/min, the display used when the
mass flow rate is converted to volumetric flow rate at 20°C, 1 barometric
pressure (101kPa), relative humidity 65%. (For gases other than air,
20°C, 1 barometric pressure(101kPa),relative humidity 0%).

e\With each series, the sensor can handle an overflow double the
measures range. If dynamic pressure is applied near the maximum
working pressure (when a pressure difference exceeding the max.
working pressure is applied between primary and secondary sides), the
sensor may operate abnormally. If dynamic pressure is applied, such as
when a work piece is filled for leakage inspection, provide a bypass
circuit or restrictor so that dynamic pressure is not applied to the sensor.

Note of Integrated Throttle valve type

eThis valve cannot be used as a stop valve that requires no leakage.
Slight leakage is allowed for in product’s specifications.

Use for suction confirmation, etc.

eMount an air filter upstream from suction in compliance with use
conditions to prevent the entry of foreign matter.

eConsider the atmospheric dew point and the product’'s ambient
temperature, and use the product under conditions in which dew does
not condense in pipes.

eWhen the confirmation sensor is switched from a pressure sensor
(switch) to a flow rate sensor (switch), sensor output (switch output)
logic will be reversed. Refer to the drawing below.
Note that the PLC sequence program must be changed or revised.
If source pressure or vacuum source is not supplied when device power
is turned on, “flow rate 0” = “sensor output (switch output) ON” status is
set at the flow rate sensor (switch). Check that this is not a problem with
the PLC sequence program, etc.

Pressure sensor (switch) Flow sensor (switch)
ON at setting value or more ON at setting value or less
c C
ON —_— e ON
2.8 A A
o ®
F=
) 5 ———— s OFF OFF
<C = |Atmospheric High vacuum Flow rate Flow rate
pressure side side 0 side large side

eWhen this product is used for vacuum applications such as air suction,
do not bend the tube near the push-in fitting. If stress is applied to the
tube near the push-in fitting, insert an insert ring into the tube, and
connect the tube to the push-in fitting.

eSelect the flow rate range based on the operating vacuum pressure and
suction nozzle. Refer to Page 84 on the attached sheet for “7. Technical
data [7.1How to select flow sensor]”
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/\ CAUTION:

eResponse speed may be delayed by the piping volume between the
suction nozzle and this product. In this case, take countermeasures to
reduce piping capacity.

Other

eThe flow path is not completely free of dust generation. A final clean filter
should be used in circuits where dust generation could be a problem.

NSTALLATION & AD

JUSTMENT

/\ CAUTION:

Piping
eAlways attach the pipes before starting wiring.

e Align the fluid flow direction to the direction indicated on the FSM3 when
connecting the pipes.

eDo not install the regulator/solenoid valve, etc., immediately before this

product. Generated drift may cause errors. Provide a straight piping
section if required.

eBefore installing piping, clean out the pipes using air blower to remove all
foreign matter and cutting chips from the pipes. The rectifier or sensor

chip could be damaged if a large amount of foreign matter, cutting chips,
etc., enters.

eCheck that sealant tape or sealant material does not get inside during

piping. * When using for clean room specifications, make sure that the
sealant material matches the system.

When winding fluoro resin sealing tape around threads. wind sealing tape
once or twice, leaving two to three threads open at the end of the screw.
Press tape with a nail tip to stick it onto threads. When using liquid sealant
agent, leave one to two threads open from the end, and avoid applying too
much. Check that the sealant does not get on device threads.

Sealant tape Solid/liquid sealant
|] u || ﬂ Solid Sait
Liquid Liquee
Sealant Seatant

| |

1

(Good) (Not good) (Good)  (Not good)

e The screw-in fittings of this product are compliant with push-in fitting for
pneumatic pressure. Do not use this product for pneumatic pressure
circuits with steel pipe connections. If this product is used for steel pipe
connection, the misalignment of the IN side steel pipe bore and OUT
side steel pipe bore will cause excessive force to be applied to the body,
as well as external leakage, risking damage to the product.

eAttach a wrench to metal sections
when tightening pipes so that force is
not applied to the resin section.

eRefer to the torque below so as not to apply

excessive screw-in torque or load torque to the
connection port.

[Reference value]

Port thread Tightening torque N-m
Rc1/8, G1/8, NPT1/8 3tob

Rc1/4, G1/4, NPT1/4 6t08

Rc1/2, G1/2, NPT1/2 16 t0 18

eWhen using a push-in fitting, accurately insert tube and confirm that it

can not be piled out. Cut the tube at a right angle with a dedicated cutter
before use.

eConnect a fitting even when using the metal body type with the OUT side
opened. The port filter could come off.

eMake sure that the leakage detection solution does not enter the product
when inspecting the pipe for leaks.
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eDo not turn the fitting while the product fluid pressure is on, since it may
CAUTION: cause external leakage. Also avoid use that may cause the fitting to

rotate during operation.

Mounting

eThe LCD display type flow rate display meter uses a liquid crystal
display. This may be difficult to read depending on the angle.

eDo not install the multiple product bodies in close contact. The
generation of heat on each part could cause the product’s temperature
to rise, hastening changes in characteristics or deterioration of the resin
material. When using the product in a row set intervals of distance of
10mm and over.

e Although the mounting is "unrestricted in vertical/horizontal direction”,
the characteristics may vary depending on difference in the mounting
orientations or piping conditions.

ePlease be careful as it may interfere with DIN rail mounting if the elbow
fitting is mounted downward.

ePlease note that the bracket may interfere with the elbow fitting
depending on the mounting position.

ADANGER: ng

eUse power supply voltage and output within the specified voltage. If
voltage exceeding the specified voltage is applied, the sensor could
malfunction or be damaged, or electrical shock or fire could occur.
Do not use any load that exceeds the rated output. Otherwise, output
damage or fire may result.

e Stop the control device and equipment and turn power OFF before
wiring. Starting operation suddenly could cause unpredictable and
dangerous operation. Conduct an energized test with controls and
machine devices stopped, and set target switch data. Be sure to
discharge any accumulated electrostatic charge among personnel,
tools, or equipment before and during work. Connect and wire bending
resistant material, such as robot wire material for movable sections.

/!\WARNING: Wirlng

e|nstall the product and wiring away from sources of noise, such as power
distribution wires. Provide separate countermeasures for surge applied
to the power cable. The display or output could fluctuate.

eDo not short-circuit the load. Failure to observe this could result in
rupture or burning.

eCheck wiring insulation.
Check that wires do not come into contact with other circuits, that no
ground faults occur, and that the insulator between terminals is not
defective. Overcurrent could flow in and damage the sensor.

eCheck line color when wiring. Incorrect wiring could result in sensor
damage and malfunctions, check wire color against the instruction
manual before wiring.

eConnecting load
The output impedance of the analog output section is approx. 1 kQ. If
the impedance of the connecting load is small, output error increases.
Check error with the impedance of the connecting load before using.
(The analog output current output type is excluded.)
[Example of calculation]

FSM3(Voltage output) impedance: Ro=1kQ
Load internal impedance : Rx=1MQ

- Ro
Output value = ( 1- Ro+RX ) x 100%

- 1kQ 0 Output value error
=(1- —2=~— )x100% =
( TKQ+1MQ ) % approx. 0.1%

—5— [SN-662466-A]




eUse a stabilized DC power supply within the specified rating that has
been insulated from the AC power supply. A non-insulated power
supply could result in electrical shock. If power is not stabilized, the
peak value could be exceeded. This could damage the product or
impair accuracy.

eDo not use at levels exceeding the power supply voltage range. If
voltage exceeding this range is applied or if AC power is applied, the
product could rupture or burn.

eCheck that stress (7 N and over) is not applied to cable leadouts or
connectors.

eAlways attach the connector cover after
connecting the connector.

eThe power supply for the metal body (stainless steel body, aluminum
body) is a DC stabilized power supply completely isolated from the
AC primary side. Connect either the + side or - side of the power to
the F.G. Between the metal body internal power circuit and metal
body, a varistor (limit voltage approx. 40 V) is connected to prevent
dielectric breakdown of the sensor. Do not conduct a withstand
voltage test or insulation resistance test between the internal power
circuit and metal body. Disconnect wiring first if this testing is
required. An excessive potential difference between power and
metal body will burn internal parts. After installing, connecting and
wiring the metal body, electrical welding of the equipment/frame or
short-circuit accidents, etc., could cause welding current, excessive
high voltage caused by welding, or surge voltage, etc., to run
through the wiring, ground wire, or fluid path connected between
such devices, damaging wires or devices. Conduct any work such
as electrical welding after removing this device and disconnecting all
electric wires connected to the F.G.

/I\ CAUTION:

During adjustment

olf switches are operated when flow is pulsating or flow rate is otherwise
unstable, operation may be unstable. In this case, provide sufficient
margin between the two setting values and avoid setting switches in
an unstable area. Confirm that switch operation is stable before use.

Needle valve integrated

eDo not turn the knob forcibly when fully closing or opening it (0.05 N-m or
less). Do not use the lock nut to adjust the needle. Otherwise this could
cause needle galling or damage.

eThe set flow rate may unstable if turning the knob of the throttle valve
forcibly when fully closing. No not overly tighten the dial.

eCheck that lock nuts are not loose. Actuator speed cannot be controlled if
the lock nut is loose.

oA stopper mechanism is provided, but damage could result if the needle
is turned too far.

eFix the position of the knob by lock nut. Slack of the lock nut result in
instability of the flow rate.
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DURING USE & MAINTENANCE

e\Working conditions for CE compliance
AWARNING This product is CE-marked, indicating conformity with the EMC
Directives. EN61000-6-2; regulation matched to immunity applies to
this product. Conditions below are necessary to comply with these
standards.
[Conditions]
The assessment of this product is performed by using a cable pairing a
power supply line and a signal line, treating this cable as a signal line.
This product is not equipped with surge immunity.
Implement surge protection measures on the system side.
eDo not disassemble or modify this product. Doing so could result in
faults.
eQutput accuracy is affected by temperature characteristics and heat
generated when energized. Provide a standby time (5 minutes and
more) after turning the power ON for use.
eImmediately after power is turned ON, this product does not start flow
rate detection switch operation for approx. 5 seconds to complete
self-diagnosis. Provide a control circuit/program that ignores signals for
at least 5 seconds after power is turned ON.

elf a problem occurs during operation, immediately turn power off, stop
CAUTION: use, and contact your dealer.

e This product uses a micro-sensor chip, and must be installed where it
will not be subject to dropping, impact or vibration. Handle this product
as a precision component during installation and transportation.

eKeep this product's flow rate within the rated flow range.
eUse this product within the working pressure range.

eDo not turn the product’s fitting while the fluid pressure is on, since it
may cause external leakage. Also avoid use that may cause the fitting
to rotate during operation.

olf the output setting value is changed, control system devices could
operate unintentionally. Stop devices before changing settings.

eEven if it exceeds the measurement flow range, analog output is done.
However, we will not guarantee accuracy, so please be forewarned. For
details on the display, refer to the section on display and the section on
error code.

eThe accuracy may vary from the initial status depending on the working
environment or working conditions. It is recommended to check the
operation of the product periodically.

eThe sensor chip will degrade when used for a long time and cause the
detected flow rate to vary. Periodically inspect the accuracy of the
product.

eReplace the working gas in the flow path before changing the gas type.

ePay attention to the reverse current caused by disconnected wires/wiring
resistance. If other devices, including a flow rate sensor, are connected
to the same power sensor as the flow rate sensor, and the switch output
wire and power cable minus (-) side are short-circuited to check the
operation of the control panel's input unit, or if the power cable's minus
(-) side is disconnected, reverse current could flow to the flow rate
sensor's switch output circuit and cause damage.

Diode for reverse Control panel
prevention

L
RIS I

=
o
El
Q.
5]
=4

O O

/ PLCinput
1

Flow sensor

o -

c——— ¢ S N
L X —— => TestSWor
Current from short circuit

another component  Disconnection
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eCare must be taken for surge current leading. When flow rate sensor

Take countermeasures as followings to prevent damages caused by

reverse current.
(1) Avoid centralizing current at the power cable, especially the minus side

power cable, and use as thick a cable as possible.
(2) Limit the number of devices connected to the same power supply as the

flow rate sensor.
(3) Insert a diode parallel to the flow rate sensor's output line to prevent the

reverse current.
(4) Insert a diode parallel to the flow rate sensor power wire's minus (-) side

to prevent the reverse current.

power is shared with an inductive load that generates surges, such as a
solenoid valve or relay, if the circuit is cut off while the inductive load is
functioning, surge current could enter the switch output circuit and
cause damage depending on where the surge absorbing element is

installed.

Circuit cutoff with disconnection or
emergency stop

Surge absorbing element Surge absorbing
(retrofitted) element
—~ \ (bul|l-lﬂz

.
Flow rate 7 \ /
[4

sensor

hl
Ll
- - -

- -

Ll

ON%
. l -\
L / (. -~
PLC output

N

[l R —

Surge current

Take countermeasures as followings to prevent damage caused by
reverse current.
(1) Separate the power supply for output including the inductive load, such
as the solenoid valve and relay, and input, such as the flow rate sensor.
(2) If a separate power supply cannot be used, directly install a surge
absorption element for all inductive loads. Consider that the surge
absorption element connected to the PLC, etc., protects only the
individual device.
(3) Connect a surge absorption element to the following places on the power
wiring as shown below as a measure against disconnections in unspecific

areas.

1t

[

Ll
Input device
Input device
Input device

When the devices are connected to a connector, the output circuit
could be damaged by the above phenomenon if the connector is
disconnected while the power is ON. Turn the power OFF before
connecting or disconnecting the connector.

e\When using the LCD display, do not press down on the display section.
This may be lead to failure.

eThe case is made of resin. Do not use solvent, alcohol or detergent in
cleaning, since the resin could absorb it. Wipe off dirt with a rag soaked
in a diluted neutral detergent solution and wrung out well.

Needle valve inteqrated
eVibration could cause the needle to turn and the flow rate to change.
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INSTALLATION

1 INSTALLATION
1.1 Piping

[Caution]
Pipe so that the flow direction conforms to the direction of the arrow indicated on the sensor body.

.

eBefore piping, flash the pipe to remove foreign matter, swarf, etc., from the inside.

e\When piping the sensor, do not apply excessive screw-in and load torques to the port. Attach a
wrench to metal sections when tightening pipes so that stress is not applied to the resin section.

e\When piping, apply a spanner on the metal section so as not to apply stress onto the resin section.

Flow direction

Set screw Tightening torque N-m
Rc1/8, G1/8, NPT1/8 3to5
Rc1/4, G1/4, NPT1/4 6to08
Rc1/2, G1/2, NPT1/2 16 to 18

e\When piping, care must be taken that sealing tape and adhesive must not enter the inside.
olf a push-in fitting is used, the tube must be inserted completely. Pulls the tube to confirm that it
cannot be removed.
eWhen connecting the optional EXA-02-02C-o with the EXA connection fitting of FSM3, remove the
IN side joint fixing pin and joint of the EXA. Next, completely insert the special connection joint on
the OUT side of the FSM3. Finally, fix it with the fitting pin again.
- In order to eliminate the influence of grease and oil inflow, be sure to attach the EXA to the OUT
side of the FSM3.
- Please use a lead wire (without lamp / surge suppressor) coil option for EXA. The DIN terminal
box cannot be installed due to interference of from the terminal box.
- Before using, always check the assembly is correct and there is no external leakage.

EXA-02-*2C-*
IN side

Joint fixing pin

Joint (IN side) \
~Na gy \

! ,1,"/31
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INSTALLATION
1.2 Installation
- It may be difficult to view the LCD, depending on the angle.
- This product can be installed with any direction; vertical, horizontal, left, right ort.
The tightening torque for screws should be 0.5 N- m.
|Latera| mounting (use of through hole)| | Vertical mounting (use of female thread on bottom surface) |

= Installed screw

FSM3-*005 to 201 FSM3-*501 /102
Single item model No.: FSM3-H Single item model No.: FSM3-J

| DIN rail mount (use of dedicated Kit) |

FSM3-*005 to 201
Single item model No.: FSM3-M
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INSTALLATION
| Panel mounting (use of dedicated Kit) |
FSM3-*005 to 201 (non needle valve)
Single item model No.: FSM3-K
FSM3-*005 to 201 (with needle valve)
Single item model No.: FSM3-L
(1] [2] [3]
The panel vessel is inserted from the | The panel vessel is inserted from the

front side of the panel.

back side of the panel, and holding
with the screw.

The separated indicator is inserted
from the back side of the panel.

back side of the panel.

=

——
©
E=" =
%
Panel holder

The panel holder is pushed until the

sensor is firmly fixed, and connector
is attached.

*Please fix the panel vessel using a torque of 0.06 N-m.
Please do the piping work before panel mounting, and please do not add stress to parts of the panel

mount.

A/Panel Screw
- /
Panel vessel Panel vessel suppression Sensor
[4] [5]
The panel holder is inserted from the

-When mounting the panel, please ensure that vibration is not applied to the product.
For panel cutout dimensions, refer to "6.3.4 Option" (page 80).
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INSTALLATION
1.3 Wiring
1.3.1 LCD display (NPN output)
eFSM3-L*****B/F (One analog, 2 switches)
E---_"----------; ----- -@' (Brown) Power supply +
! ! Load
: @ (Black) CH1
1 R 1
: = 1 SW output 1 Load
Selected function of '8 : [Foad] L
CH2 is switch output 1| © i (White) CH2 T
1| £ A SW output 2 -
1 ® K—K \?/
1 z I
: XR ,ll\ (Gray) Analog output
| :
: ) (Blue) Power supply -
| e e e = 1
E—--_“----------; ----- é (Brown) Power supply +
! ! Load
! @
1 . 1 (Black) CH1
- ! = ! SWoutput 1
Selected function of B . i
CH2 is external input = 1 (White) CHi2 T-
= fé\ External input
B T
E {>_\/>\</§ @ (Gray) Analog output |_
! ! Load
! G
:_t__________________\.’(Blue) Power supply -
oFSM3-L****A/E (One analog, One switch, Copy function)
e T (Brown) Power supply +
1
+—0
i ! Load
! @
o ( T (Black) CH1
Model with the |3 p SWoutput 1 "
. 1 = ! 1
copy function '3 ! (White) CH2 T
! .% A Copy terminal -
= b
% When using the copy : %R _1(Gray) Analog output
function please referto [> VY &
"1.3.3 When copying i A
setting values :_: __________________ ? (Blue) Power supply -
% Analog voltage output: R= approx.1kQ
Analog current output: R= approx.100Q
connector i
Z': Line color Content
L — ] [1] Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
(oot 2] Black | CH1(Switch output 1: max50mA)
[3] White CH2(Switch output 2: max50mA or External input or Copy terminal)
[1] [2] [3] [4] [5] [4] Gray Analog output Voltage output: 1 to 5 V load impedance 50 kQ and over
_ Current output: 4 to 20 mA load impedance 300 Q or less
(FSM3 side) [5] Blue Power supply- (GND)
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INSTALLATION

1.3.2 LCD display (PNP output)
oFSM3-L*****D/H (One analog, 2 switches)

Selected function of E
CH2 is switch output '

Main circuit

! (Brown) Power supply +

3

I (Black) CH1

4L . SW output 1
—"—( 2)

1 (White) CH2
SW output 2

(Gray)

Load L

¥R ! Analog output
@
' Load
@)

= (Blue) Power supply -

Selected function of
CH2 is external input

Main circuit

(Black)CH1  }

1
i
2:'. SW output 1
(White) CH2
External input

(Gray)
XR

1

1

3

1

1

|

X ! Analog output

®

' Load
®

Load |-

+

~ (Blue) Power supply -

Model with the
copy function

% When using the copy
function, please refer to
"1.3.3 When copying
setting values"

Main circuit

! (Brown) Power supply +

1
1
I (Black) CH1

L SwW output 1

(White) CH2
Copy terminal

2
T
1

1
1
: (Gray)

*R ! Analog output

®
T e
(=)

Load| -

+

5
Y (Blue) Power supply -

2% Analog voltage output
Analog current output

R = approx.1kQ
R = approx.100Q

connector Z': Line color Content
— . | [1] Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
I-I__Emﬂj [2] Black CH1(Switch output 1: max50mA)
[3] White CH2(Switch output 2: max50mA or External input or Copy terminal)
Analog output Voltage output: 1 to 5 V load impedance 50 kQ and over
(1121 (3] 141 [3] [4] Gray Current output: 4 to 20 mA load impedance 300 Q or less
(FSM3 side) [5] Blue Power supply- (GND)
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INSTALLATION

1.3.3 When copying setting values
oFSM3-L*****A/C/E/G/** (LCD indicator, with copy function)

Power supply + Power supply +
SW output 1 Configuration External input
External input copy SW output 1
Analog output Analog output
Power supply - Power supply -
FSM3(master) FSM3(slave)

=

Connect CH1(SW output) of the origin of copy (master) and CH2 (copy terminal) of the copy
destination (Slave).

1.3.4 Bar display

oFSM3-B
e T (Brown) Power supply +
| —
i - | (Black) Analog output
| 8 . . +
s : T
= 1 -
s |
! = ¢ (White) N.C. E@
| r,: (Blue) Power supply -
connector
—]
g@ (FSM3 side)
(11 [2] [3] [M] ¥ Analog voltage output: R = approx.1kQ
Analog current output: R = approx.100Q
Z'on Line color Content
[1] Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
nalog output Voltage output: 1 to oad impedance and over
2] Black Analog output Voltag put: 1 to 5 V load imped 50 kQ and
Current output: 4 to 20 mA load impedance 300 Q or less
[3] White N.C.
[4] Blue Power supply- (GND)
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INSTALLATION

1.3.5 Connection between Bar display and separate display

e-con Sumitomo 3M
Wire mount plug 37104-3122-000 FL

(Brown) Power supply +

Separated o) S FSM3
indicator type (Black) Senser LED Bar indicator
(FSM2-D-0) (White) N.C. Voltage output

(Blue) Power supply -

1.3.6 10-Link

\

e-con Sumitomo 3M Mini - Clamp Board Mount Socket
Straight type ,1 row type 37204-62B3-004 PL

oFSM3-C
(FSM3 side) [3] Blue
Pl Line color Content
No.
_ [1] Brown Power supply(+) (DC18 to 30V)
[2] White 2] White | N.C.
[1] Brown [3] Blue OV(GND)
[4] Black C/Q(IO-Link)
[4] Black
1.4 Analog output characteristics
Flow direction Voltage output Current output
[Bi-directional]
V) (mA)
w 9 ~ 20
§ § 2 2
5 5
(| 5 3 5 »
[ I g
& s g <
<:> -100% 0 100 -100% 0 100
Flow rate Flow rate Flow rate Flow rate
Flow rate (L/min) Flow rate (L/min)
[Uni-directional]
%) (mA
- 5T - 20 |
3 3
5 5
Eﬂ o 3 , o
[ 1§
& ha I <
|:> 0 ' 100% 0 ' 100%
Flow rate Flow rate
Flow rate (L/min) Flow rate (L/min)
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Notes
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OPERATION
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2. How to use the LCD display (FSM3-L)

2.1 Names and functions of display/operation section (LCD display)

Output(OUT1) display
mTurns on when CH1 output is ON.

mSelectable display color.

Main display section(green/red)
mDisplays flow rate and setting values.

Flow rate unit display detection.

mBlinks together with the background during overcurrent|

mDisplays the flow rate unit.

Output(OUT2) display
mTurns on when CH2 output is ON.

detection.

mBlinks together with the background during overcurrent|

UE &

+ Key

values, etc.

mStarts integration of peak hold and integrating flow.
mSequentially transitions the function selection screen.
mWhen setting data, this key is used to count up the

MODE key
mUse to enter setting mode.

mUsed to return to flow rate display.

Sub-display section (green/red)
eDisplays the flow direction/operation
status, etc.

— Key

eSelectable display color

values, etc.

mStops integration of peak hold and integrating flow.
mSequentially transitions the function selection screen.
m\When setting data, this key is used to count down the

Knob

mYou can regulate flow quantity.

Lock nut
uFix the position of the knob.

EUEES 2

&f/linlE/imin

2.2 Function (LCD display)

eNormal operation (RUN mode) (Refer to Page 21 for the operation.)

ltem

Description

Setting at shipping
out of factory

Instantaneous
flow rate display

The instantaneous flow rate is displayed.

Peak hold function

Max. and min. values for the flow rate within a set interval are displayed.

CO; discharge rate
display

By setting the power, discharge pressure, flow rate of the compressor, as
well as the conversion coefficient, you can learn how much CO; is

being discharged. (Calculated reference value) Can only be used when
the gas type is set to “air”.

Integrating flow
display

An integrated flow is displayed.

The switch output function includes a function to turn the switch
ON/OFF at a level higher than the recommended cumulative value, and
an integrated pulse function to output the pulse at a set cumulative
value.

Instantaneous
flow rate display

—19—
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OPERATION
SET mode (Refer to Page 22 for the operation.)
No. Description Explanation Default setting
01 Selection of CH1 Select the function of CH1. No switch output
i operation You can set switch output operation and set the integrated flow pulse. p
Selection of CH2 Select the function of CH2.
F.02 ti Select whether to use CH2 as switch output, or external input No switch output
operation (integrated value reset / auto reference).
F 03 Integrating functions You can choose to acquire integrating flow values consecutively or at set times. | Consecutive acquisition:
) setting You can also decide whether or not to hold that data. hold data OFF
Sub-screen display Set the sub-display section’s display method. ———
F.04 Setting Can be switched to flow direction, reference state, gas type, or number display. Flow direction
. . Set the display color. (Red, Green) At normal: Green
F.05 | Display color setting The color for normal display and for switch output ON can be set. At switch output ON: Red
Flow rate direction Setting the flow direction.
F.06 | setting Setting available for bi-directional, one-side forward direction or Bi-direction
(Bi-directional only) one-side reverse direction.
F.07 | pioplay inversion The LCD display can be vertically inverted. Standard display
Select from the standard state or reference state.
Standard state (ANR): Converted into volumetric flow rate at 20°C, 1 barometric
. pressure, relative humidity 65%.
F.08 | Reference state setting (For gases other than air, 20, 1 barometric pressure, 0%RH). ANR
Reference state (NOR): Converted into volumetric flow rate at 0°C, 1 barometric
pressure, relative humidity 0%.
Unit setting : 6 fomin? Ap i o\w For Japan: L/min
F.09 (For overseas only) You can set the unit. Select from “L/min” or “cf/h (cf/min)”. For overseas: L/min
The digital display refresh cycle can be set in three stages from 0.25sto 1 s.
F.10 | Display cycle setting If the display flickers, it may be improved by setting a longer display refresh 0.25 sec
cycle.
. Set the response time.
F.11 ﬁ:salggs%utti%g setting Response can be set in seven stages from 0.05 s to approx.. 1.5 s. Chattering 0.05 sec
p and mis-operation caused by sudden flow rate changes or noise are prevented.
F.12 | Numbering setting You can set the numbering. 0000
The measured gas can be changed.
F.13 | Change gas type (Model with full scale flow rate of 200 L/min or below. Oxygen type has no Air
change gas type.)
ECO mode can be set.
. If the buttons are not operated for approx. one minute, the ECO mode will acti-
F.14 | Setting ECO mode vate and turn OFF the display's backlight. Current consumption can be reduced OFF
with this mode.
- Power: 0.20 kW
CO, discharge rate CO, emission can be calculation can be set. - Pressure: 0.10 MPa
F.15 calczulation s%ttin Set you compressor power, discharge pressure, flow rate, and CO, conversion - Flow rate: 100 L/min
9 coefficient. - Conversion coefficient:
0.000 kg (CO2)/kWh
Key lock method and PIN number method can be set.
F.16 | Lock setting Change use according to the working environment. OFF
If you have forgotten your PIN code, please contact your nearest CKD branch.
. You can choose to acquire peak bottom values consecutively or at set times. Consecutive acquisition:
F.17 | Peak hold setting You can also decide whether or not to hold that data. hold data OFF

Note1: Data is saved every 5 minutes. Please be careful that the number of times maintained does not
exceed the number of access times of the storage element (the limit is 1 million times). (Changes to
various settings are also counted in the number of accesses.)

Times maintained = Usage time / 5min (<1 million)
eMaintenance mode (Refer to Page 31 for the operation.)

No. Description Explanation Default setting
E 91 Forced output Use this function to forcibly turn the switch output ON and confirm the wiring
i function connection or initial operation of the input device.
F.92 | Zero adjustment The zero point deviation is corrected. Adjust value:0
For eligible model nos., operations and set values can be easily copied be-
F.93 | Copy function tween two FSM3. (Copying is only possible between products with the same
model no)
F.99 | Reset function Returns the settings to the default settings. —

e Setting monitor mode (Refer to Page 32 for the operation.)

Description

Explanation

Default setting

Setting monitor function

SET mode setting details can be checked. (Set details cannot be edited.)
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2.3 How to operate (LCD display)
2.3.1 RUN mode ¥ The figure of the key without comments means “Press one time”.

[RUN mode display]

HHHH B

When FSM3 is displaying flow rate, if you press |§| key, you can select the function of “RUN mode”.
Press the Z] K] key to select the function, and press the |§| key to confirm.

[CO, discharge calculation], [CO, discharge]

HH

While
i 9 [RUN mode display pushing  « i1 Gpper fimit setvalue  CH1 lower limit seft value |
__________________ R JtUNNEEEEREREE R W, XI ! Alternate N 7 !
. a ! N Z |
[Flow rate display] ) . : ™ {BB: '9}- <> EBB 7 |
: EI . [Flow rate display] . While ! AJ N .’; & ;
L BBBB epushing | T----2--222--2-2277fffffZiziizizizziziiil
d ‘SP H.O «— Lan| = ~ / CH2 lower limit set value CH2 upper limit set value
] EI n | | ' :
: : —— N5 (& 2nn gz |
: : : Ll wusdd- uu Lls |
]
- ) = n N .- ---—-—_———— .
A KI i . . While pressing, the setting is alternately displayed.
' u . When you release your hand, it returns to <RUN mode display>
L} .
' = [Peak hold function] .
1 L \m
E - :| Status display(Start/Stop)l . . I13ress for
| - . SKIBC Start measurement
[Peak hold function] ! w 1 maximum )
_|—l.h |
d lSP PER +— BBBB ‘r’:_ "'w | Press for
| |
|§| . ¢ | . 1sec Stop measurement
. Minimum - Zl
E ! GBBB O g r > BBBB StoP >Flz'flfll:\;nn:8dedis lay]
. :\ wwn |1 | Press for pay
= T Display allemately & | S°C_ Reset
. KI +A > ESt /
= v r
L}
L}
L}
L}
L}
L}
L]
L}

'J;

d SP

|

A

d o
' [ ]
] L}
] L}
A8
' M Press for
' = [Int ting functi
1 . I[’Q egrating function] _ -~ 1sec Start integrating
E L |Status display(StartlStop)l , m _
[Integrating function] ! . ! . e BBBB Strk ~N
..—y: |§| =y Higher 3 digits 1w |Press for
. . i
d 'SP nth — > J - 1sec Stop integrating
| EI ! n n ﬂ : [} Zl
' = uuy -- | [ annn SkoP >Returnto
, . ¢ i Press f uuuu [RUN mode display]
A R e e - = 1 Lower 4 digits ' ) ':;: or
2:lnann RS
- yuuy -~ [ » annn cESE |
e o uuuu
: Display alternately g
" | |
* ¥

AnEEEEEEEEEEEEER®
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2.3.2 SET mode

[Run mode display]

Press for
2 sec

[Function selection]
T I ————

/ [Selection of CH1 operation]

ni

F Ui

chi

4L

[Selection of CH2 operation]

F 02 o

AR

[Integrating functions setting]

£ 03

\
|

=77

X The figure of the key without comments means “Press one time”.

;2;

OPERATION

4

When FSM3 is displaying flow rate, if you press |§| key for 2 seconds, the mode changes to

“SET mode”.

Press the Z] Kl key to select the function, and press EI key to confirm.

]

To CH1 operation
setting

Page 23

To CH1 operation
setting

Page 24

To Integration

AR

[Sub screen display setting]

F DY s

ARRRY

[Display color setting]

F DS clor

1N

[Flow direction setting
(Bi-directional type only)]

F. 06 rav

ARRRY

[Display inversion function]

F. 0"

rot

AR R

[Unit 1 setting]

£ 08 con

A1
1

R EE]

setting

Page 27

Ken|

To Sub display
setting

Page 27

To Display color
setting

Page 27

To Flow direction
setting

Page 27

To Display
Inversion setting

Page 27

To Unit 1 setting

Page 28

[Unit 2 setting
(For overseas only)]

[SM-662466-A]

N

> F 89 unk

| O

AR

[Display cycle setting]

To Unit 2 setting

Fo

Page 28

g

I

To Display cycle
setting

R

[Analog output setting
response time]

Page 28

Foif s

\ 4

AR

[Numbering setting]

To Response time of
analog output setting

F. i

no

Page 28

To Numbering
setting

e

[Change Gas type]

F. {3 s

Page 28

To Gas type
setting

Ity

[Setting ECO mode]

F, 1Y feo

Page 29

Ken|

]

AR

[CO2 discharge quantity
calculation]

To Eco mode
setting

FoiGen

Page 29

=

Aty N

To CO2 emission
setting

[Lock setting]
: B Loc

F.

Page 29

=

AR

[Peak hold setting

To Lock setting

£ i e

Page 30

To Peak hold
setting

]

/

Return to [Selection of CH1 operation]

Page 30
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oF.01_Selection of CH1 operation

[Operation selection]

Not used

e

Press for Press for *1
Window comparator 1 ON value  1sec OFF value 1sec Hysteresis
(available for flow rate) setting setting

setting
IR ey T Ny -y RNy PNy
ZI T ¢K| Press for Press for *1 Press for

Switch output Window comparator 2 OFF value 1sec ONvalue 1sec Hysteresis 1 sec
[H ‘ Suu (available for flow rate) |§| setting |§| setting |§| setting |§|
= I I,
CHtwr | = O0% |—»] 2803€|—»

A
ﬂ A T ¢XI Press for Press for

Threshold comparator 1 ONvalue 1sec OFF value 1sec
(available for flow rate) |§| setting setting EI
| -

o Toita B - (e ,
Z' T ¢XI Press for Press for

Z| q Threshold comparator 2 OFF value 1 sec ON value 1sec
M (available for flow rate) setting setting EI
>

_ St -t Da 0 e [ 200 ) ,
Zl XI ﬂ T ¢K| Press for Press for

Threshold comparator 3 1 sec 1 sec
(available for Integrated flow) |§| Higher 3 digits @ Lower 4 digits @
|-

[t ]——{ 987.. [-=>[013 ]
ZI T ‘n Press for Press for

Threshold comparator 4 1 sec 1sec

A

(available for Integrated flow) |§| Higher 3 digits @ Lower 4 digits EI
[ CHis = 987.. -C»[0@3 ] >
Yoo v_.
! Return to

Pulse voltage output E
through predeterming i
Integrated flow EI ______________________________

[H{ e [ 2, Retunto i
1 [Function selection] :

[Function selection]

[e%

*1
Set the hysteresis value satisfies the relationship below, so as to work correctly.

(Higher value - lower value) > 2 x Hysteresis

The default setting of hysteresis is "1 P" = (1%).

[Note]

Press |§| +Zl , orin 30 seconds without operation, so FSM3 returns “RUN mode”.

— 23— [SM-662466-A]



oF.02_Selection of CH2 operation

[Setting selection screen]
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OPERATION

4

Botton input

Note1 1 If the set value of hysteresis is larger than the
width of the upper and lower limits of the threshold value,
the switch will not operate properly.

You have to,

(Upper limit = lower limit) > 2 X Hys

Please set so as to become. At factory shipment, hyste—
resis is set to "1 P” = (1%).

Note2 The value set in the auto reference is cleared when
the power is turned off. Please set again.

[SM-662466-A]

2-point input

Not used
E—
- Press for Press for
A T ¢K| ON value 1 sec OFF value 1sec Hysteresis
Switch outout Window output(1) @ setting |§| setting |§| setting EI
witch outpu S z 3
" TH2 s L (W2 1. |+ @030 | [ 200 K] —>[ 5P m ]
I >
i Z‘ T #Kl Press for Press for ) Press for
OFF value 1sec ONvalue 1sec Hysteresis 1 sec
Window output(2) El setting |§| setting setting |§|
CH2 v |- oo3er |— [ 200 ¢
Zl T ‘KI Press for Press for
, ONvalue 1 gec OFF value 1sec
Hysteresis output (1) EI setting setting |§|
- - ¥ @ -Rj% »
7 | 7] LEHe o | Sy @03e. | -S| 200 5 >
A T ‘KI Press for Press for
OFF value 1sec ON value 1 sec
Z‘ q Hysteresis output (2) @ setting |§| setting EI
- IG- & [
’ [He o |—=| 03¢ |[——>[ 200 & >
ﬂ T ¢X| Press for Press for
Sign + 1 sec 1sec
Integral output (1) @ Upper 3 digits EI Lower 4 digits |§|
He sr|+—>| 987 .. |—>([0123 . -
Z‘ T ‘KI Press for Press for
Sign + 1sec 1sec
Integral output (2) |§| Upper 3 digits |§| Lower 4 digits |§|
- |-
| CH2 s | —>{ 987 .. |— >[043 .. >
e v
v ! Return to :
i< SET mode selection display> |
Integral pulse EI e e ettt
' Return to :
CHR o |H—> R o
1< SET mode selection display > :
Ry
Reset of integral
value
ULr
Select input method Selection of number of inputs Selection of operating waveform
ZI T ¢K| External input |§| 1-point input @ Input value or more ON
Auto reference |§| > —> ' >
> [HP wer >
e N N\ N
+ +

Input value or more OFF

Hysteresis
setting

g

2-P butt

Press for
1 sec

g

Press for
KI 1 sec or

Selection of operating waveform W more
2-point More than 2-point More than Press for
average ON n average OFF 1 secor
more
I Bl a2 %) v B O B :
ZI i Return to

ZI 2-point Range
OFF

E<SET mode 3
i selection display> i

2-point Range A
Ol

F 3 N
[ >[2-Pus |—'<ﬂ_| 2P

— 24—
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Supplement [1] : Switch output function

Depending on the application, you can choose from 8 types of switch operation. Can be applied to CH1,

CH2 respectively.

. o . LCD display
No. Operation pattern Description Operation waveform e
1 Switch output OFF Switch output OFF
ON
OFH coee
Flow?ate
2 Window operation[1] The switch turns ON when ON - .
(Range inside ON) the level is within the des- v A
Note1, 2 ignated flow rate range. OFH H Y J - 1
I > -
[ Lower limit] ‘ Upper limit ‘ Flow rate
3 Window operation[2] The switch turns ON when
(Range out ON) the level is not within the ON i @""
Note1, 2 designated flow rate range. OFH O H 1 r
| 1 » -=
‘ Lower limit ‘ Upper limit| Flow rate]
4 Hysteresis operation[1] ON when lower than set
(Flow rate small side ON) | point. Hysteresis can be | ON
Note1, 3 arbitrarily set. -
OFF | | _ { :L
Lower limit] [ Upper limit | Flow rate
5 Hysteresis operation[2] ON when higher than set
(Flow rate large side ON) | point. Hysteresis can be | ON
Note1, 3 arbitrarily set. OFF -
. . R .03
Lower limit | | Upper limit FIon rate
6 Integrated output[1] The switch turns ON at the oN
(On when higher than set | set integrated flow.
integration) OFF -
Note4 L > 5-"
Set point ntegrated
7 Integrated output[2] The switch turns OFF at the U
(Off when higher than set | set integrated flow. ON
integration) OFH -
Note4 1 > S 1-
Set point gtegrat'ed
8 Integrated pulse The integrated pulse is
Note5,6 output during integration. ON 40msec
See specifications for de- oFH —
tails on the pulse output o {Pu'_
rate. Pulse rate ~ Note5
Note1: The range of 0 to 100% of the full scale flow rate is the settable range.
Note2 : Hysteresis can be set for the upper and lower limits of Window operation[1] or [2] . Hysteresis can be set from
110 8% FS.
Note3: Switch output is kept ON even if it exceeds measurement flow range when switch output is ON. (ON also
when Hi or Lo is displayed)
Note4: The displayable range of integrated flow rate is the settable range.
Note5: Refer to [Pulse output rate] in <6.1. Specifications>.

Note6: When the integrated pulse output is set, the output (OUT 1, 2) display also flashes.

— 95—
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OPERATION
Supplement [2] : Auto reference function
P?::thf O?::r? t;]%r;n%at- Description Operation waveform LCD display
1-point input[1] | ON when higher than input
(Flow rate point. ON (
large side ON) | Set-point=input point oFF ‘ it P I
Set-point FIoWrate
1 point
(1-P) 1-point input[2] | OFF when higher than input
(Flow rate point. ON .
small side ON) | Set-point=input point OFF| ) R P 1.
Set-point Flow rate
2-point input[1] | ON when higher than centre
(Flow rate value of two input points ON p
large side ON) oF e - P r-
(Set-point: (ARD+AAH@) ) 4 -
2 [Set-point] [Set-point] Flo rate
2-point input[2] | OFF when higher than centre
(Flow rate value of two input points ON P
small side ON) oFH < e - P 1
2 [Set-point| [Set-point] Flow rate
2 points
(2-P) 2-point inside ON when flow rate level is
(Range inside | within two input points. ON
ON) (Set-point1 :input point1) OFH E - P .
(Set-point2:input point2) L S
[Set-point] [Set-point] Flow rate
2-point outside | OFF when flow rate level is
(Range outside | (Set-point1:input point1) ON| = —
ON) (Set-point2:input point2) oF ‘ ‘ e - P 1.r
[Set-point]  [Set-point| Flow rate

Supplement [2] : How to take set point by external input
The upper and lower limit values are automatically discriminated by comparing magnitude relation of past two points.
(Example)

Input point Upper limit Lower limit
(mL/mm) (mL/min) (mL/min) The initial value is zero both in the upper
1§Itn|t|al Va|“1623 8 1(2)3 and lower limits.
2" 234 123 234
3™ 45 45 234
47 345 234 345
5" 456 345 456
6" -50 -50 456
7" -211 -211 -50
8" -100 -100 -50
9" -300 -300 -100
10" 0 -100 0

« After taking, the pulse is output from CH1 for the taking confirmation.
*The set point value is cleared if power is turned OFF.
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oF.03_Integrating functions setting
Set the Integrated flow rate continuously or fixed time.
Also, set whether or not to retention Integrated value in internal memory.

Selection of number of inputs Data retention

Continuous |§|
cont it vy >

Time setting @ Enter time

| > haur =6 > DO rewr IWr

1 sec

Not execute

AR

execute

] onsv]

@ |Retumto k
—N <SET mode

! selection display> !

___________________

oF.04_Sub screen display setting

Set the display contents of the sub screen.

Flow direction n Condition q Gas type Numbering KI

RN
e Ry R

—>

|§| {Retumto 1
—>'<SET mode !

oF.05_Display color setting
Set display color.
You can switch to "flow direction",

reference state", "gas type", "numbering" display.

ON : Red ON : Green

OFF : Green OFF : Red Always red 2 Always green A
e o Tran e e e Fa—

’7 -on elar 4_ A 4__| ngn clor |<-_

|§| ! Return to

. selection display>

»< SET mode i

oF.06_Flow direction setting (Bi-direction type only. Uni-direction type is not displayed.)

Bi-directional detection or set flow detection direction in Uni-direction.

Un| dlrectlonal Uni-directional q

Bi-directional , opposite

Y
> Flo e e Flo=r [ Flo o]

T T 7

|§| {Retumto k
—h<SET mode :

oF.07_Display inversion function
Invert the display up and down.

@ |Retumto k
—N<SET mode

! selection display> !

[SM-662466-A]
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oF.08_Unit 1 setting

Switching of flow rate unit. (Standard condition ANR.~Reference condition NOR)
Standard condition (ANR): Converted to volumetric flow at 20°C and 1 atmospheric pressure (101kPa)
Reference condition (NOR): Converted to volumetric flow at 0°C and 1 atmospheric pressure (101kPa). (calculation value)

Standard condition Reference condition
ANR Xl NOR q

+)
Rar cond [ > agp cond

] iRewmo !

A —-> <SET mode i

XESLSDOHRFETIL 20°C. 1 KIE. BxHEEE 0%RH

oF.09_Unit 2 setting
Switching of flow rate unit. ( L/min.~cf/min (or cf/h) )

L/min KI cf/min cf/h KI
undk e\ lun . ) o undk o ][] g fFeimio
Z‘ ﬂ —> <SET mode :
selectlon display> ! :

oF.10_Display cycle setting
Change the display update cycle.

0 25sec 1sec N | 4
_' -_’4— -4— d | Feumo
A Zl ‘ —N< SET mode :

oF.11_Analog output setting response time
Change the analog output response time by changing the internal moving average number.

0.05sec 0.08sec ﬂ 0.12sec ﬂ 0.20sec m
_-21 008 s [ 042 s o 020 s [

7) 7) 7 R 1

@ i Return to i

——N<SET mode i

q :

0.40sec KI 0.80sec Kl 1.50sec N i selection display>

___________________

i i 1]

oF.12_Numbering setting

Assign any unique number to each product.

[o] shift of digits Press for
SZ 1sec
N EIRGC
ﬂ DOWN ——»<SET mode !
. selection display> ! :
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oF.13_Change gas type
The displayed value can be changed according to the type of gas to be measured.
This function can be used only in the flow rate range 0.5 L/min to 200 L/min type.
Oxygen type has no change gas type.

Carbon
Air KI Argon q dioxide gas q Mixed gas Kl

T e o] [ 02 wsle > en B i — = g iReumi ]
: 7 =

—H<SET mode E

HMixed gas : Ar80% , CO2 20%

oF.14_Setting ECO mode
Eco mode can be turned on.
When the ECO mode is turned ON, it goes out after 1 minute. However, only "L" in unit display is displayed.
Also, it is available only when the gas type is "Air".

Eco mode ON Q Eco mode OFF KI

T2l _on ke = | ofF e [ g [Remio

F Zl Z' —>:< SET mode

___________________

oF.15_CO; discharge quantity calculation setting
Set the calculation of CO2 emissions.
The input values are the compressor power, discharge pressure, flow rate, conversion factor (kg (COz) / kWh).
Please set the power, discharge pressure, flow rate, CO, conversion factor of your compressor.

c Press for

ompressor

Press for discharge Press for Compressor Press for Voltage <CO, conversion Tsec
Compressor | sec pressure input | sec flow rate input sec factor input |§| i Return to '
power input(kW) (MPa) (L/min) (kg(CO,)/kwh) —h<SET mode i

0O = —'m—’-—’-  socton dspiay> |

[] shift of digits

Klup

ﬂ DOWN

g

Integrated flow (L)

1

1

1

1

- x Compressor power (kW) + 60(min) '

Compressor flow rate(L/min) x __ (Discharge pressure (MPa) x0.1013) :
1

1

:

1

0.1013 x CO, conversion factor (kg(CO_)/kWh)

Reference : Coefficient 0.516kg(CO.)/kWh (CHUBU Electric Power Co.,Inc)
% CO2 emission calculation setting is done only when the gas type is "Air".
X If the flow direction changes during calculation, the inspection will not be performed correctly.
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oF.16_Lock setting
Set key locking method.
Set whether to enable key lock (to prevent operation) or reset by pin code.
In the case of secret code setting, the lock function works and it becomes the pin code input screen.

Key lock |§| |Retunto :

— ofF L »<SET mode

_ i selection display> !
At | e |

Release key lock EI "Retumto ’:

XI A lOC Loc #E SET mode E

- Pressfor «_ _ Z”_T___TT TS
A Xl 1secor

Numerical more
Pin code setting |§| setting EI success

L P (N Llee P BGBX Pin - Return to .E‘
' (:I I<SET mode i

[o] shitt of digits Failure
N we
7] pown

* If you have forgotten your PIN code, please contact our sales office.

oF.17_Peak hold setting

Set the peak hold recording method.
Data retention is saved periodically (every 5 minutes) in EEPROM.

Data retention
Continuous |§| Data not retention |§| i Return to

conk PR 7y —P ——»<SET mode :

E selection display> !

Xl Z| 'I%letettt EI Enter time ?';e% " XI ﬂ DZJtarTete*tErl] __________________ |
—>{hour m {2 »| 00w | ]

o] shift of digits

N P

/] pown

v

*If you perform "F.06" (Setting flow direction), "F.08" (unit 1 setting), "F.09" (unit 2 setting), "F.13" (Change of
gas type setting), F .01 (Operation setting, F.02operation setting), Integrated flow value, peak hold value
are reset.
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2.3.3 Maintenance mode ¥ The figure of the key without comments means “Press one time”.
RUN mode display]

O O O O
Eogogo o
(Press for Press for
2 sec) |§| 5 sec |§|

[Function selection]

Forced output function |§| W{‘l”e pushing
M Gt w0 [HI e fg o TR v —
While pushing

N2 AN
Zero
v adjustment EI Not execute |§|

F. 92 s |

While pushing

Execute zero adjustment ? b

A 4

Offset value

A T |§| capture |§| s After zero adjustment
A KI Flow rate + 10% After

1 sec

or more Failure
oPy Sending  "COPY" flashes
vy function @ y @ Copy success |§|

[F. 93 ] sl
ton || | 211U

A 4

Receivin

only side @
T R

Execute reset ?

A 4

A 4

Reset
V¥ function EI Not execute @

IF. 99 s

A 4

A 4

Execute

|§| (Press for
do rEst

5 sec)

A 4

%1 Pressing |§| + Z‘ on all screens except <Function selection screen> returns to <Function selection screen>.
(However, this operation is not accepted during copying)

%2 Pressing |§| + Z| on the full screen of <Function selection screen> returns to <RUN mode display>.

¥3 Copy function copies F.01 to F.18 setting in SET mode.
However, F.12(Numbering function) - F.16(Pin code) is not copied.
X4 Resetting will restore the factory default settings.

%5 When one second has elapsed by pressing the Xl or ﬂ in the <function selection screen> screen, you can
accelerate the count up or count down.

X6 It returns to <RUN display screen> after 30 seconds have elapsed without operation.

X7 In forced output function, switch output of CH 2 cannot be turned ON in case of model number with copy function
or when using auto reference function. (Also do not display)

%8 In case of model number without copy function, selection screen of F.93 (copy function) is not displayed.

%9 In the integrated output setting [1], [2], when setting a negative value, the negative display is " " instead of

-- i3

10 For overseas model with 500 mL/min type, the negative display is " EI instead of "
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2.3.4 Setting confirmation mode 3 The place without instruction is pressed once.

[Normal mode display]

In the instantaneous flow rate display state, if you press and hold @ key for 3 seconds
(press and hold), it enters setting monitor mode.
Press the |§| key to enter the selection screen, switch to the function you want to check

Of O Oy 1O
gogogo
|§| Press for
3 sec

with the Z| :I key, press the |§| key and check the contents.
It returns to <RUN display screen> after 30 seconds have elapsed without operation.

Press for
2 sec EI 3

[Unit 2 setting

[SET mode selection display]

/ [Selection of CH1 operation]

F_OU o

Aty N

[Selection of CH2 operation]

F._O2 e

Ity N

[Integrating functions setting]

F.03 wo

Aty N

[Sub screen display setting]

F..OY su

Aty N

F_0S o

J44 N

[Flow direction setting
(Bi-directional type only)]

F O

Ity N

[Display inversion function]

F.0"

rot

AR

Unit 1 setting]

F_ 88 cond

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I [Display color setting]
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

AARR
*

(For overseas only)] I

F.-Bg un k 4&; UnitF2losge:tting

ZI TL n check

[Display cycle setting]

F_ :B cYel
A%y N

[Analog output setting
response time]

Every time press the |§| key,
the setting contents are
displayed sequentially.

A

I EI F.01
CH1 operation
setting check

;

@ ~ F.10:

»( Display cycle
setting check

e

F.02:
CH2 operation

|§| F.10:

»| Response time setting
check of analog output

setting check

F U cesp

AN

A 4

|§| F.03: [Numbering setting]
_I_’ Integration setting ( @ F.12:
| check F ‘E no Numbering setting
I - check
| It
|§| F.04: [Change gas type]
_I_» Sub screen ( |§| F.13:
| check 3 GHS » Gas type change
| setting check
| A tho
|§| F.05: [Setting ECO mode]
_I—> Display color ( |§| F.14:
I setting check F .l' E co »| Eco mode setting
| check
A4 N
I [CO2 discharge quantity
I |§| F.06: Calculation setting]
Flow direction selection

F.15:
‘S Erad 4&, CO2disiharge

setting check
ﬂTIN

setting check

|§| F.07: [Lock setting]
————| Display inversion El F.16:
Setting check :B I.Ot _I_, Lock setting
check

oy

[Peak hold setting]

@ F.08:

Unit 1 setting
check

F ‘n PEH _Iﬂ; Peak II:I)I(I:setting

[SM-662466-A]
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3. How to use the Bar display (FSM3-B)
3.1 Display section name

Flow bar display

CKDi

Binininininiminin

mBlinks at overflow.

mLights according to the flow rate.

[example] FSM3-B101*******

Flow rate Uni-direction type Bi-direction type
0%
@&83&55% @ﬁaacaag%
U EO0O0000000 O OoooomOooo0
+60%

(Forward direction)

®

o

CKD

@ - %
©

mnnnisl {11 =

o

o o o
@ A o © ©

[]100

+110%

(Reverse direction)

o = ©

o NO00000000

‘

D 100

(Forward direction) B B =2 & o o 3 8
Blinks at overflow. @ = 5 % 8 8 gog8 g 82§
Binks at +110%Fs. | |0 HESEESSEEEEZ O OOOODNENENE:
and over.

-10%

CKD:::

-110%
(Reverse direction)

o o o o
& @ @

¢ EoOoooooOO

D 100

8
Y2 1/
O
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Notes

[SM-662466-A] — 34—



OPERATION

\4

4. How to use the 10-Link (FSM3-C)

4.1 Display section name

Power lamp (green)
mLights when power supply is ON.
mBlinks during IO-Link communication.

Status lamp (Green, Orange, Red)

by less than 10%.
Lights during a warning.

by 10% or more.
Lights during an error.

mGreen- - - - Lights when within specified flow rate range.
= mOrange- - - Lights when flow rate exceeds specified range

Lights when flow rate exceeds specified range

mLamp turns OFF when the flow rate is 3%(*+3%)

4.2 Function (10-Link)

Item

Description

Setting at shipping
out of factory

Instantaneous flow rate

Displays the instantaneous flow rate.

display
::r)litseg;aytlng flow Displays the Integrating flow counted after indicating to start logging. Stop
Instantaneous flow rate . . - .
. Displays the maximum and minimum instantaneous flow rate values|
peak value display during the period between indicating to start logging and stop loggin Stop
(Peak hold function) gthep 9 99ing plogging.
Error display Displays the error details. -
Warning display Displays the warning details. -
Displays the total power ON time from the start use. This time is not
Power ON time display | reset even if the power turns off. (Also not reset when using the re- -
set setting)
The switch output operation function can be set.
Switch output function This function can be used to monitor whether the flow rate is within Not set
the set range or monitor whether it exceeds the set flow rate.
Select from the standard state or reference state.
Standard state (ANR): Converted into volumetric flow rate at 20°C, 1 barometric
. pressure, relative humidity 65%.
Reference state setting (For gases other than air, 20, 1 barometric pressure, 0%RH). ANR
Reference state (NOR): Converted into volumetric flow rate at 0°C, 1 barometric
pressure, relative humidity 0%.
The measured gas can be changed.
Change gas type (Model wi)th full scale flow rate of 200 L/min or below. Oxygen type has no change Air
gas type.
The travel average when measuring can be set.
Change travel average | The average can be set in seven steps from 50 msec to 1500 msec. 50msec
(Setting response time) | Chattering and mis-operation caused by sudden flow rate changes
or noise are prevented.
Parameter Lock can be set, which disables changing the parameters
L . of the unit. Data Storage Lock can be set, which prohibits uploading
ock setting Not set

and downloading set values to the master. (Parameter Lock and
Data Storage Lock and be set simultaneously)

Zero adjustment

The zero point deviation is corrected. (Within + 10%)

Adjust value: 0

Data storage function

Uploading set values to the master and downloading set values from
the master are possible. (Can be copied by the same model No.)

Reset function

Return the settings to the factory settings.
(Cannot reset while parameter Lock is enabled)

Unit identification
function

The model No., serial No., and other information can be checked

over the network.

For details, please check on the following pages.
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4.3.1 General
Item Details Item Details
Communication protocol 10-Link Min Cycle Times 5ms
Communication protocol revision | V1.1 Data Storage 1 1kbyte
Transmission rate COM2(38.4kbps) SI0 Mode support Non
Port Class A Device ID Refer 4.3.2.6
Process Data (Input) 4byte
Process Data (Output) Obyte
1. Set by parameter specification.
4.3.2 On demand data
4.3.2.1 Identification
eVendor ID : 855 (Decimal number) / 357 (Hexadecimal number)
Sub Data
Index T ltem Value Access length Format
0x0010 0 Vendor Name CKD Corporation R 64byte String
0x0011 0 Vendor Text http://www.ckd.co.jp/ R 64byte String
0x0012 0 Product Name FSM3-C020U1BH1L1(3%1) R 40byte String
0x0013 0 Product ID FSM3-2L_5L_10L (%1) R 64byte String
Small Size Flow sensor .
0x0014 0 Product Text RapiFlow, 2L/min (%1) R 64byte String
0x0015 0 Serial- Number 8101-001 (3%2) R 16byte String
0x0016 0 Hardware Revision | 100.100 R 64byte String
0x0017 0 Firmware Revision | 100.100 R 64byte String
0x0018 0 Application Application Specific Tag R/W 32byte String
Specific Tag
R : Read out, W : Writing, R'W : Read out / Writing
¥ 1---Areference example: Uni-direction, 2 L/min type.
%2+ - -Reference example Serial is different individually
eFlow range for each model
ol Flow rate display range Integration display
ode
Display range Display value Display range Display value
FSM3-C005U -50 to 550mL/min -50 to 550
FSM3-C010U -100 to 1100mL/min -100 to 1100 0 to 9999999mL 0 to 9999999
FSM3-C005B -550 to 550mL/min -550 to 550 -9999999 -9999999
FSM3-C010B -1100 to 1100mL/min -1100 to 1100 to 9999999mL to 9999999
FSM3-C020U -0.20 to 2.2L/min -0.20to 2.2L
FSM3-C050U -0.50 to 5.50L/min -0.50 to 5.50 0 to 99999.99L 0 t0 99999.99
FSM3-C100U -1.00 to 11.00L/min -1.00 to 11.00
FSM3-C020B -2.20 to 2.20L/min -2.20t0 2.20 99999.99 99999 99
FSM3-C050B -5.50 to 5.50L/min -5.50 t0 5.50 tc; ggggé 9oL t-o 9999'9 99
FSM3-C100B -11.00 to 11.00L/min -11.00 to 11.00 ] ]
FSM3-C200U -2.0 to 22.0L/min -2.0 t0 22.0
FSM3-C500U -5.0 to 55.0L/min -5.0 t0 55.0 0 to 999999.9L 0 to 999999.9
FSM3-C101U -10.0 to 110.0L/min -10.0 to 110.0
FSM3-C200B -22.0 to 22.0L/min -22.0t0 22.0
FSM3-C5008 55.0 to 55.0L/min 55.0 10 55.0 000 oL e
FSM3-C101B -110.0 to 110.0L/min -110.0 to 110.0 ) )
FSM3-C201U -20 to 220L/min -20 to 220L
FSM3-C501U -50 to 550L/min -50 to 550L 0 to 9999999L 0 to 9999999
FSM3-C102U -100 to 1100L/min -100 to 1100
FSM3-C201B -220 to 220L/min -220 to 220n
FSM3-C501B 7550 to 550L/min 550 to 550 550001 90000
FSM3-C102B -1100 to 1100L/min -1100 to 1100

[SM-662466-A]
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4.3.2.2 Parameter and commands
eCommon specification

Sub Data
Index inla Item Value Access length Format
0x0002 | O System Command | Refer to the next section w 2byte Integer16
Device A 0x0000 : No lock
0x000C | O eszth;cess 0x0001 : Parameter lock R/W 2byte Record
0x0002 : Data storage lock
0x0020 | O Error Count 0 2byte Integer16
0x0024 | O Device Status 0 1byte Integer8
0x0025 | 0 Detailed Devices | potor 10 4.3.2.5 R | 24byte | Record
Status
% R :Readout . W : Writing . R/W : Read out / Writing
eSystem command
Value Command Contents
0x82 Restore Factory Settings Se_t the setting value to the
shipping state.
OXAQ Peak Hold Q Reset Reset pegk value of instantaneous flow rate.(Max
value / Min value)
Start logging of instantaneous
OxA3 Peak Hold Q Start flow rate.(Max value / Min value)
Stop logging of instantaneous
OxA4 Peak Hold Q Stop flow rate.(Max value / Min value)
0xA5 Integration Flow Start Start measurement of integrated flow rate.
0xA6 Integration Flow Stop Stop measurement of integrated flow rate.
O0xA2 Integration Flow Reset Reset the integrated flow rate.
OxA7 Zero Adjust Start Adjust current value as zero point.
OXA8 Zero Adjust Reset \I/?aeltuern the zero point adjustment value to the initial

— 37— [SM-662466-A]




Individual specification

OPERATION

4

Index ir?c?:x ltem Value Access |eDna$?h Format
1:AIR/2:AR / 3:CO2/
Gas type
0x0100 | O yp 7:MAG(8:2) R/W 2byte Integer16
L 0:Uni-direction /
Flow direction
0x0101 | O 2-Bi-direction R 2byte Integer16
8:50ms / 16:80ms /
, 32:120ms / 64:200ms /
0x0102 | O moving average 128:400ms / 256-800ms / R/W 2byte Integer16
512:1500ms
0x0103 | O Flow standard 0:ANR / 1:NOR R/W 2byte | Integer16
0:None
. 1:Window1 (NO)
0x0104 | 0 '\Sﬂvgg‘;hszntiﬁ“t CHT | \Window 2 (NC) RW | 2byte | Integer16
9 3:Hysteresis1 (NO)
4:Hysteresis2 (NC)
itch output CH1 | D fl
0x0105 | 0 Switch output C epends on flow range RW | 2byte | Integer16
Lower limit value 0
0x0106 | 0 Switch f)ujcput CH1 | Depends on flow range RIW Jbyte Integer16
Upper limit value 0
0:None
) 1:Window1 (NO)
0x0107 | 0 hsﬂvgg‘;hs‘;’ttﬁ“t CHZ 1 5. Window 2 (NC) RW | 2byte | Integer16
9 3:Hysteresis1 (NO)
4:Hysteresis2 (NC)
itch output CH2 | D fl
0x0108 | 0 Switch output C epends on flow range RW | 2byte | Integer16
Lower limit value 0
0x0109 | 0 Switch f)u.tput CH2 | Depends on flow range R/W Jbyte Integer16
Upper limit value 0
Switch output 1:1% 1 2:2% / 3:3% / 4:4% /
0x010A | O CH1/CH2 5:5% /6:6% ! 7:7% | 8:8% R/W 2byte | Integer16
Hysteresis
¥ R :Readout . W : Writing . R/W : Read out / Writing
X : Default value
4.3.2.3 Process data IN
Bit 31 30 |29 | 28 | 27 | 26 | 25 | 24 | 23 |22 | 21|20 | 19 | 18 | 17 16
MSB LSB
Data name Instantaneous flow rate <Flow Rate>
Data range Refer to 4.3.2.1[Flow range for each model]
Format Integer16
Bit 15 14 [13[12|11[10] 9 | 8 |76 ]|5[]4[3]2]1]0
. Switch output - - - - - - - -
Data name | Error |Waming| - - - - > | 1
Data range True / False | Unused
Format Boolean
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4.3.2.4 Observation
Dat
Index ir? (;J ebx Item Value Access | enagtah Format
Refer to the instantaneous flow
0x0400 0 Peak Hold Q Max rate display value in 4.3.2.1 R 2byte Integer16
0x0401 0 Peak Hold Q Min "Flow range for each model"
Refer to the instantaneous flow
0x0404 0 Integration Flow rate display value in 4.3.2.1 R 4byte Integer32
"Flow range for each model"
Operating Time 0 t0 9,999,999h
0x0405 0 X2 [0 to 9,999,999] R 4byte Integer32
0 : Not measurement of the
Integrated flow rate | integrated flow rate
0x0406 0 flag 1 : During the measurement of R 2byte Integer16
the integrated flow rate
Peak hold flow rate | O : Not Collect data
0x0407 | 0 flag 1. Collecting data R Zbyte | Integer16
. 0 : Untreated
0x0408 0 Zero adjust flag 1 - Processing R 2byte Integer16

1. R: Read out .

R/W: Read out / Writing

2% 2. Be able to count more than 10 years of energization time.
(Calculation) 9,999,999h + 7,488h=1335.5 Year

2 24h / Day x 26 Day / Month x 12 months = 7,488h/ Year

4.3.2.5 Diagnosis

Error code Type Name Contents
0x4000 Warning High temperature warning | Product temperature warning
0x4210 Error High temperature error Product temperature error
0x5000 Error Hardware error Product broken (hard)
0x5111 Warning Supply voltage drop Supply voltage drop (18 V or less)
0x6000 Error CPU error ROM / RAM error
0x6320 Error Memory error Memory read out / writing error
0x7710 Error Overflow error C / Q Terminal overflow error
Flow rate value Out of specification range
Uni-direction : 110%F.S. Excess
0x8C10 Warning Flow rate error -10%F.S. Less than
Bi-direction : 110%F.S. Excess
-110%F.S. Less than
0x8D02 Error Sensor error Sensor broken
0x8D03 Warning Zero adjust warning Zg\go/t)?esvﬁlzl;l g at zero adjustment
. , . SW output 1 setting warnin
0x8D04 Warning SW1 setting warning (LowerFI)imit = upper limit 5?110re segonds)
. . . SW output 2 setting warnin
0x8D05 Warning SW1 setting warning (LowerFI)imit = upper limit 5?\10re segonds)
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Flow . Device ID Device ID

Flow range direction IODD file (Dec) (Hex)
500mL/min Uryi-c?irec.tion FSM3-C005U 2170881 0x212001
Bi-direction FSM3-C005B 2170882 0x212002
1000mL/min Upi-c?irec.tion FSM3-C010U 2170883 0x212003
Bi-direction FSM3-C010B 2170884 0x212004
2L /min Upi-c?irec.tion FSM3-C020U 2170885 0x212005
Bi-direction FSM3-C020B 2170886 0x212006
5L/min Uryi-c?irec.tion FSM3-C050U 2170887 0x212007
Bi-direction FSM3-C050B 2170888 0x212008
10L/min Upi-c?irec.tion FSM3-C100U 2170889 0x212009
Bi-direction FSM3-C100B 2170890 0x21200A
20L/min Upi-c?irec.tion FSM3-C200U 2170891 0x21200B
Bi-direction FSM3-C200B 2170892 0x21200C
50L/min Upi-c?irec.tion FSM3-C500U 2170893 0x21200D
Bi-direction FSM3-C500B 2170894 0x21200E
100L/min Upi-c?irec.tion FSM3-C101U 2170895 0x21200F
Bi-direction FSM3-C101B 2170896 0x212010
200L/min Uni-direction FSM3-C201U 2170897 0x212011
Bi-direction FSM3-C201B 2170898 0x212012
500L/min Upi-c?irec.tion FSM3-C501U 2170899 0x212013
Bi-direction FSM3-C501B 2170900 0x212014
1000L/min Upi-c?irec.tion FSM3-C102U 2170901 0x212015
Bi-direction FSM3-C102B 2170902 0x212016
500mL/min Uni-direction FSM3-C005U3 2170903 0x212017
for O type Bi-direction FSM3-C005B3 2170904 0x212018
1000mL/min Uni-direction FSM3-C010U3 2170905 0x212019
for O type Bi-direction FSM3-C010B3 2170906 0x21201A
2L/min Uni-direction FSM3-C020U3 2170907 0x21201B
for O type Bi-direction FSM3-C020B3 2170908 0x21201C
5L/min Uni-direction FSM3-C050U3 2170909 0x21201D
for O type Bi-direction FSM3-C050B3 2170910 0x21201E
10L/min Uni-direction FSM3-C100U3 2170911 0x21201F
for O type Bi-direction FSM3-C100B3 2170912 0x212020
20L/min Uni-direction FSM3-C200U3 2170913 0x212021
for O type Bi-direction FSM3-C200B3 2170914 0x212022
50L/min Uni-direction FSM3-C500U3 2170915 0x212023
for O type Bi-direction FSM3-C500B3 2170916 0x212024
100L/min Uni-direction FSM3-C101U3 2170917 0x212025
for O type Bi-direction FSM3-C101B3 2170918 0x212026
200L/min Uni-direction FSM3-C201U3 2170919 0x212027
for O type Bi-direction FSM3-C201B3 2170920 0x212028

% Please download the IODD file from the CKD homepage.( http://www.ckd.co.jp/ )
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5. MAINTENANCE

5.1.1 Error code and countermeasures (LCD display)

Error code

Cause

Countermeasures

The flow rate exceeds the
flow rate display range.

Reduce the instantaneous flow rate value to within
the flow rate range.

Sensor chip is damaged

Check that the flow rate is within the flow range and
turn the power supply on again.

If it still does not return to normal, the product may be
faulty. Please replace the product.

Also, if you feel any abnormality in the product,
please stop using it and contact the nearest CKD
sales office.

The flow rate is below the
lower limit of the flow rate
display range.

Increase the instantaneous flow rate value to within
the flow rate range.

Sensor chip is damaged.

Check that the flow rate is within the flow range and
turn the power supply on again.

If it still does not return to normal, the product may be
faulty. Please replace the product.

Also, if you feel any abnormality in the product,
please stop using it and contact the nearest CKD
sales office.

An error occurred during
CPU processing.

Turn the power supply on again.

If it still does not return to normal, the product may be
faulty. Please replace the product.

Also, if you feel any abnormality in the product,
please stop using it and contact the nearest CKD
sales office.

The range at which zero
adjustment is possible is
exceeded.

Make sure to set the flow rate to zero, and then per-
form the zero adjustment.

An error occurred during
EEPROM reading or
writing.

Turn the power supply on again.

If it still does not return to normal, the product may be
faulty. Please replace the product.

Also, if you feel any abnormality in the product,
please stop using it and contact the nearest CKD
sales office.

An error occurred during
memory reading or writ-

ing.

Turn the power supply on again.

If it still does not return to normal, the product may be
faulty. Please replace the product.

Also, if you feel any abnormality in the product,
please stop using it and contact the nearest CKD
sales office.

Sensor failure has oc-
curred.

Turn the power supply on again.

If it still does not return to normal, the product may be
faulty. Please replace the product.

Also, if you feel any abnormality in the product,
please stop using it and contact the nearest CKD
sales office.

Setting copy failed.

Check the connection and try again.

—4—
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5.1.2 Error code and countermeasures (LCD display)
Error code Cause Countermeasures

Button operations are
locked.

Release the lock before operation.

Enter the set PIN number.

* Be careful not to forget your PIN number.
If you have forgotten your PIN code, please contact
your nearest CKD sales office.

A PIN number is set.

Blinking of output
display
(Switch output is
not output)

The switch output’s over
current protection circuit
has operated.

Check whether load current exceeds the rating.
Correctly connect, then turn the power ON again.
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5.2 Error code and countermeasures (Bar display)

Error code Cause Countermeasures
The third from left blinks An error occurred during | Turn the power supply on again.
memory reading or If it still does not return to normal, the product
writing. may be faulty. Please replace the product.

6 DoeooooooocE

Also, if you feel any abnormality in the product,
please stop using it and contact the nearest
CKD sales office.

[Uni-direction] The flow rate exceeds Reduce the instantaneous flow rate value to
All blink the flow rate display within the flow rate range.
range.
[Bi-direction] Sensor failure Check that the flow rate is within the flow range
The right half blinks and turn the power supply on again.
If it still does not return to normal, the product
may be faulty. Please replace the product.
Also, if you feel any abnormality in the product,
please stop using it and contact the nearest
CKD sales office.
[Uni-direction] The flow rate is below Increase the instantaneous flow rate value to
The leftmost blinks the lower limit of the flow | within the flow rate range.

rate display range.

@ E & 2 8 2 =
5 ﬁmmmummmmmm%

[Bi-direction] ‘Sensor failure | Check that the flow rate is within the flow range
The left half blinks

and turn the power supply on again.

If it still does not return to normal, the product
may be faulty. Please replace the product.
Also, if you feel any abnormality in the product,
please stop using it and contact the nearest
CKD sales office.

5.3 Error code and countermeasures (I0-Link)
Refer to [4.3.2.5 Diagnosis]
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5.4 Trouble shooting[1]

on the angle.

Trouble Cause Corrective action
Wrong connection of power source. | Connect the rated power supply correctly.
Please press either the MODE key or the + key - or - key
to confirm that it will light again. (Do not push the button
No flow displa Itis in eco mode. for a long time)

.LCD dis [?a yt o During Eco mode_, the backlight of the di§play turns off

.Se aratgdi); 3{5 ’ unless the button is operated for about 1 minute.
P P t)}lpe It may be difficult to see depending | Change the mounting direction and change the viewing

angle.

Malfunction caused by noise.

Keep FSM3 main unit and cable away from noise source.

The external wiring is disconnected

Please reconfirm / repair the external wiring.

Qutput circuit is broken.

Replace FSM3.

No analog output
-LCD display type
-Bar display type
Separate display

type

Wrong connection of power source.

Connect the rated power supply correcitly.

Mistake the connecting line

Please reconfirm the external wiring and rewire.

Analog GND line is not connected

Check the wiring of the connected device.

[Example]

The connected device and the analog output are con-
nected, but GND is not connected.

Or, the connected device and analog output GND were
not in common GND.

Malfunction caused by noise.

Keep FSM3 main unit and cable away from noise source.

The external wiring is disconnected

Please reconfirm / repair the external wiring.

Qutput circuit is broken.

Replace FSM3.

No switch output
-LCD display type
- Separate display
type

Wrong connection of power source.

Connect the rated power supply correcitly.

Mistake the connecting line.

Please use the forcible output function of F.91 and check
the 1/0 with the connected device. As a result of the 1/0
check, if there is no conduction, check the cable color and
correctly re-wiring.

Output specification does not match.
(NPN or PNP)

Make sure that it matches the specifications of the con-
nected device.

(As an example, it does not operate normally if FSM3 is
NPN specification and the input unit of PLC to be con-
nected is PNP specification.)

Malfunction caused by noise.

Keep FSM3 main unit and cable away from noise source.

The external wiring is disconnected.

Please use the forcible output function of F.91 and check
the 1/0O with the connected device. As a result of the I/O
check, if there is no conduction, replace the rewiring or
wiring.

Output circuit is broken.

Please use the forcible output function of F.91 and check
the 1/0O with the connected device. As a result of the I/O
check, if there is no problem with wiring and there is no
conduction, replace FSM3.

Flow display does not

reach 0.

(Analog output does

not make 1V or 3V)
-All type

leakage

Check and correct piping.

Foreign matter is mixed inside the
main body. (Foreign matter sticking
to sensor chip.)

Replace FSM3.

When installing the main body, make sure that there is no
foreign matter in the piping or the port of the main unit,
and use a filter so that foreign matter does not get mixed
in the main body.

Malfunction caused by noise.

Keep FSM3 main unit and cable away from noise source.

Sensor chip is broken.

Replace FSM3.

Fluid outside the specification is
flowing.

Please use with the fluid that this product supports.
It cannot be used correctly with fluids outside specifica-
tions.

Mistake the gas type setting.

Make sure that the fluid and gas type setting are correct.
If the gas type setting is incorrect, measurement cannot
be performed correctly.

The zero point is shifted.

Please adjust the zero point and correct the zero point.
(Bar display type has no zero adjustment function)

FSM3 warm-up shortage.

Please use it after energizing (= warm up) for more than 5
minutes when using. If there is no energization (= warm-
ing up) for more than 5 minutes, the zero point may be
shifted.
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Trouble

Cause

Corrective action

The flow rate indica-
tion does not change
from O.
-All type

Foreign matter is mixed inside the
main body and it is clogged.

Foreign matter is mixed inside the main body and it is not
possible to measure the correct flow rate. Please replace
the main unit. When installing the main body, make sure
that there is no foreign matter in the piping or the port of
the main body, and use a filter so that foreign matter does
not get mixed in the main body.

Flow indicator is
wrong,

Feel bad in accuracy.
-All type

Foreign matter is mixed inside the
main body. (Foreign matter sticking
to sensor chip.)

Foreign matter is mixed inside the main body and it is not
possible to measure the correct flow rate. Please replace
the main unit. When installing the main body, make sure
that there is no foreign matter in the piping or the port of
the main body, and use a filter so that foreign matter does
not get mixed in the main body.

Malfunction caused by noise.

Keep FSM3 main unit and cable away from noise source.

Sensor chip is broken.

Replace FSM3.

The flow rate range type being used
is large.

This product accuracy is = 3% of flow rate range (full
scale flow rate). Measuring small flows with high flow rate
range type will result in poor accuracy.
Please reselect to the flow range type corresponding to
the measured flow rate and replace it.

The flow is disturbed, the uneven
flow is occurring.

It is considered that the equipment causing the uneven
flow is installed on the primary side of this product. If
there is the uneven flow, it may cause errors, so please
provide a straight pipe part between this product and the
primary side equipment.

[Examples of instruments that causing the uneven flow]
Regulator, solenoid valve, flow control valve, etc.

Difference between ANR and NOR

Flow rate standard of FSM3 remains at ANR setting, and
there is a difference in measurement when flow rate is set
with flow meter based on NOR.

Change the flow standard of FSM to NOR.

FSM3 warm-up shortage

Please use it after energizing (= warm up) for more than 5
minutes when using. If there is no energization (= warm-
ing up) for more than 5 minutes, the zero point may be
shifted.

Fluid outside the specification is
flowing

Please use with the fluid that this product supports.
It cannot be used correctly with fluids outside specifica-
tions.

Mistake the gas type setting

Please check whether the fluid to be used and the gas
type setting are available.

It cannot be used correctly if the gas type setting is in-
correct.

[SM-662466-A]
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6. PRODUCTS

6.1 Specifications
LCD display

6.1.1

mResin body type
FSM3-LB][CIDIE]FIGIHIN - [ ]
Descriptions [B]
005 010 020 050 | 100 | 200 | s00 | 101 201 501 102
Flow U Uni-direction
oot [C] —
direction B Bi-direction
Measured u 15to 30to 0.06 to 0.15to 0.30 to 0.60 to 15t 30to 6to 15to 30to
fl 500mL 1000mL 2.00L 5.00L 10.00L 20.0L 50.0L 100.0L 200L 500L 1000L
low rate Cl
range B -500to-15 | -1000to-30 | -2.00 to -0.06 | -5.00 to -0.15 | -10.00 to -0.30 | -20.0t0-0.6 | -50.0t0-1.5 |-100.0t0-3.0| -200t0o-6 [ -500to-15 | -1000 to -30
(/min) *1 15to 500mL | 30 to 1000mL | 0.06 to 2.00L | 0.15 to 5.00L | 0-30to 10.00L | 0.6 t0 20.0L | 1.5t0 50.0L | 3.0to 100.0L | 6 to 200L 15t0 500L | 30 to 1000L
Display 4-digit + 4-digit 2-color LCD
Flow rate u -49 to -99 to -0.19to -049to -0.99 to -19to -49to 99t -19to -49to -99 to
display ] 549mL 1099mL 2.19L 5.49L 10.99L 21.9L 54.9L 109.9L 219L 549L 1099L
range . B -549 to -1099 to -2.19to -5.49 to -10.99 to -219to -549to -109.9 to -219to -549 to -1099 to
(/min)*2 549mL 1099mL 2.19L 5.49L 10.99L 21.9L 54.91 109.9L 219L 549L 1099L
. Display range 0 to £9999999mL 0.00 to +99999.99L 0.0 to £999999.9L 0 to +9999999L

Integration Pulse
display *3 u 5mL 10mL 0.02L 0.05L 0.1L 0.2L 05L 1L 2L 5L 10L

output rate

Applicable Clean air (JIS B 8392-1:2012 1.1.1 to 5.6.2), compressed air (JIS B 8392-1:2012 1.1.1 to 1.6.2), nitrogen gas

fluids *4 argon, carbon dioxide, gas mixture (argon + carbon dioxide ) I -
ka.'f‘g Temperature 0 to 50°C (no condensation)
conditions  |range

Pressure range -0.07 to 0.75MPa 0to 0.75MPa

Proof pressure 1.0MPa

Operating ambient
temperature/humidity

0 to 50°C, 90% RH or less

Storage temperature

-10 to 60°C

Accuracy *6 Within £3% F.S. (Secondary side released to atmosphere) (Scope of warranty depends on the "Measured flow rate range")
Repeatability *7 Within £1% F.S. (Secondary side released to atmosphere)
Accluralcy Temperature - o o o o
(Fluid: indry | sharacteristics Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)
air) i o,
5 Pressure Within +5% F.S. ‘g“gg’% /;A ;F=§
characteristics (-0.07 to 0.75 MPa, where secondary side is released to atmosphere) base pressure 0.35 MPa)

Response time *8

50 msec or below (Response time set to OFF)

Switch AB.EF NPN open collector output (50 mA or less, voltage drop 2.4 V or less)

output CD,GH PNP open collector output (50 mA or less, voltage drop 2.4 V or less)
Analog AB,CD 1 to 5V voltage output (connecting load impedance 50 kQ and over)

output 9 [Gl| EFGH 4 to 20 mA current output (connecting load impedance 0 to 300 Q)

Power AB,CD 1210 24 VDC (10.8 to 26.4 V) ripple rate 1% or less

il;'r:sge *10 E,F.GH 24 VDC (21.6 to 26.4 V) ripple rate 1% or less

Current consumption *11 45 mA or less

Lead wire ©3.7, AWG26 or equivalent x 5-conductor (connector), insulator outer diameter ¢1.0

Functions *12

1 Gas change, 2 setting detail copy, 3 flow rate adjustment, 4 peak hold, etc.

Degree of protection

lIP40-equivalent (IEC standards)

Protection circuit *13

Power reverse connection protection, switch output reverse connection protection, switch output load short-circuit protection

Vibration resistance

10 to 150 Hz, max. 100 m/s2, X, Y, Z direction, every 2 hours

EMC Directive

EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Mounting

Mounting
orientation *14

Unrestricted in verticallhorizontal direction

Straight piping
installation
section *15

Not required
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LCD display

mStainless steel body type

FSM3-L[BICIDIEIFIGIHIII - [ ]

Descriptions [B]
005 | ot0 [ o020 050 | 100 | 200 | 500 [ 101 201 501 102
Flow o U Uni-direction
direction B Bi-direction
Measured U 15t0 30 to 0.06 to 0.15to 0.30to 0.60 to 15t0 3.0to 6 10 200L 15to 30 to
flow rate ] 500mL 1000mL 2.00L 5.00L 10.00L 20.0L 50.0L 100.0L 500L 1000L
range -500 to -15 -1000t0 -30 | -2.00t0-0.06 | -5.00t0-0.15 | -10.00t0-0.30 | 20.0t0-0.6 | -50.0t0-1.5 | -100.0to0-3.0 200 to -6 -500 to -15, | -1000 to -30,
(/min) *1 B 1510 500mL | 30 to 1000mL | 0.06to 2.00L | 0.15t05.00L | 0.30to 10.00L | 0.6t020.0L | 1.5t050.0L | 3.0 to 100.0L 6 to 200L 15to 500L | 30 to 1000L
Display 4-digit + 4-digit 2-color LCD
Flow rate U -49 to 9910 -0.19to -0.49 to 099to 1910 4910 9.9to A9t0210L | A9t -99 to
display ] 549mL 1099mL 2.19L 5.49L 10.99L 21.9L 54.9L 109.9L 549L 1099L
range . B -549 to -1099 to -2.19to -5.49 to -10.99 to -21.9to -54.9 to -109.9 to 21910 219L -549 to -1099 to
(/min) *2 549mL 1099mL 2.19L 5.49L 10.99L 21.9L 54.9L 109.9L 549L 1099L
. Display range 0 to £9999999mL 0.00 to £99999.99L 0.0 to £999999.9L 0 to £9999999L
Integration Pulse
display *3
Isplay output rate 5mL 10mL 0.02L 0.05L 0.1L 0.2L 0.5L 1L 2L 5L 10L
Clean air (JIS B 8392-1:2012 1.1.1 to 5.6.2), compressed air (JIS B 8392-1:2012 1.1.1 to 1.6.2), nitrogen gas
Applicable argon, carbon dioxide, gas mixture (argon + carbon dioxide ) -
fluids *4 Oxygen gas(When oxygen specifications are selected, the clean-room specifications of [M] cannot be selected. B
Working Specifications automatically become oil-prohibited specifications.)
conditions
Temperature 0 to 50°C (no condensation)
range
Pressure range -0.07 to 1.0MPa 0 to 1.0MPa I 0 to 0.75MPa
Proof pressure 1.5MPa

Operating ambient
temperature/humidity

0to 50°C, 90% RH or less

Storage temperature

-10 to 60°C

Accuracy *6 Within 3% F.S. (Secondary side released to atmosphere) (Scope of warranty depends on the "Measured flow rate range")
Repeatability Within +1% F.S. (Secondary side released to atmosphere)

Accuracy 7

(Fluid: indry :

air) emperature Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)

5 characteristics

Pressure
characteristics

Within 5% F.S.
(0 to 1.00 MPa,
base pressure

0.35 MPa)

Within +5% F.S.
(0to 0.75 MPa, base
pressure 0.35 MPa)

Within 5% F.S. (=0.07 to 0.75 MPa, where secondary side is released to
atmosphere)

Response time *8

50 msec or below (Response time set to OFF)

Switch ABEF NPN open collector output (50 mA or less, voltage drop 2.4 V or less)
output C,D,GH PNP open collector output (50 mA or less, voltage drop 2.4 V or less)
Analog AB,.CD 1 to 5 V voltage output (connecting load impedance 50 kQ and over)
output *9 [C]| EFGH 4 to 20 mA current output (connecting load impedance 0 to 300 Q)

Power AB,CD 1210 24 VDC (10.8 to 26.4 V) ripple rate 1% or less

335539 10 E,F.GH 24 VDC (21.6 to 26.4 V) ripple rate 1% or less

Current consumption *11

45 mA or less

Lead wire

©3.7, AWG26 or equivalent x 5-conductor (connector), insulator outer diameter ¢1.0

Functions *12

1 Gas change, 2 setting detail copy, 3 flow rate adjustment, 4 peak hold, etc.

Degree of protection

IP40-equivalent (IEC standards)

Protection circuit *13

Power reverse connection protection, switch output reverse connection protection, switch output load short-circuit protection

Vibration resistance

10 to 150 Hz, max. 100 m/sz, X, Y, Z direction, every 2 hours

EMC Directive

EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Mounting
orientation *14

Unrestricted in vertical/horizontal direction

Mounting Straight piping
installation

section *15

Not required
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*1: The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) relative humidity 65%).
(For gas other than air, 20°C 1 barometric pressure (101 kPa), relative humidity 0%)
*2: The displays of various flow rates are as shown below.
"Lo" display "0" display Measured flow range "Hi" display
—— —_——
Uni-direction i i ——— : :
-10 -101 3 100% 110%
"Lo" display Measured flow range "0" display Measured flow range "Hi" display
—_— — —_—
Bi-direction § : : — } :
-110%-100% -3 -101 3 100% 110%

*3: The integrating flow is a calculated (reference) value. When using the integration maintaining function, be careful that the number
of times maintained does not exceed the number of access times of the storage element (the limit is 1 million times). (Changes to
the settings are counted in number of accesses.)

. L Usage time . .
Times maintained = — - < 1 million times
Maintenance intervals
When instantaneous flow rate is below 1% it is not counted as integrating flow.

*4 : Use dry gas which does not contain corrosive elements such as chlorine, sulfur or acids, and which is clean and does not contain
dust or oil mist. When using compressed air, use clean air that complies with JIS B 8392-1:2012 Class 1.1.1 to 1.6.2. Compressed
air from the compressor contains drain (water, oil oxide, foreign substances, etc.). To maintain the function of this product, install a
filter, air dryer (min. pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/m®) on the primary side (upstream
side) of this product. (Refer to the recommended values on page 2.)

The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when a fluid other
than oxygen has flown even once.

*5: Compressed air is used for adjusting and inspecting of this product. Accuracy for gas types other than air is a guideline.

*6: The accuracy is based on CKD's basic flow rate meter. It does not show absolute accuracy.

Repeatability, temperature characteristics, and pressure characteristics are not included for an accuracy of *=3%F.S.
Consider separately according to the working environment and working conditions.
*7: Repeatability over a short period of time. Change over time is not included. (Refer to the product specifications sheet for details)
*8: Actual response time may differ depending on piping conditions. Setting response time can be selected from between 50 msec to
1.5 sec.

*9: The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and
error increase. Check error with the impedance of the connecting load before using.

*10: The power supply voltage specifications differ for the voltage output and current output.

*11: Current for when 24 VDC is connected and no load is applied. The current consumption will vary depending on how the load is

connected.

*12: Gas can be changed to argon, carbon dioxide, and argon 80% + carbon dioxide 20% with the gas change function. Full scale flow
rate and analog output after changing gas is as follows. (Note that gas exchange function cannot be set with a full scale flow rate of
500 or 1000 L/min or an oxygen type.)

" Full-scale flow Analog output
Gas type Flow direction fate Voltage Current

eAir/Nitrogen

eArgon One-direction 0 to 100%

eMixed gas 1to 5V 4 to 20mA

(Argon80%+ Bi-direction | -100 to 100%
Carbon dioxide20%)
eCarbon dioxide One-direction 0 to 50% 1to 3V 4 to 12mA
Bi-direction -50 to 50% 2to 4V 8 to 16mA

The "Copy function” setting is selected at "[G] Output specifications".
Note that the "External input" function is not available on models on which the "Copy function" is enabled.

*13: This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection

for all misconnections.

*14 : This product measures the change in heat distribution caused by flow.

When this product is mounted in vertical orientation, convection flow can influence or cause the zero point to deviate.
*15: Accuracy may be affected by the piping conditions. For more accurate measurements, install a straight pipe with a piping I.D. ten

times larger.
With the 500 L/min and 1000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy
may be negatively affected.
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6.1.2 Bar display
mResin body type

FSM3-B[BJ[CIIDJEIFIGIHIN - [ ]

Descriptions [B]
005 010 020 050 100 | 200 [ s00 [ 101 [ 201 [ s01 [ 102

Flow cl U Uni-direction
direction B Bi-direction
Measured u 15to 30to 0.06 to 0.15to0 0.30to 0.60 to 1.5t 3.0to 6to 15to 30to
flow rate 500mL 1000mL 2.00L 5.00L 10.00L 20.0L 50.0L 100.0L 200L 500L 1000L

[C]
range . B -500to -15 [ -1000 to -30 [-2.00 to -0.06|-5.00 to -0.15|-10.00 to -0.30 |-20.0 to -0.6|-50.0 to -1.5|-100.0 to -3.0( -200 to -6 | -500 to -15 | -1000 to -30
(/min) *1 15 to 500mL 30 to 1000mL | 0.06 to 2.00L | 0.15 to 5.00L | 0.30 to 10.00L | 0.6 to 20.0L | 1.5 to 50.0L | 3.0 to 100.0L| 6 to 200L | 15 to 500L | 30 to 1000L
Display LED bar display

ﬂAlﬁsgizb'e Clean air (JIS B 8392-1:2012 1.1.1 to 5.6.2), compressed air (JIS B 8392-1:2012 1.1.1 to 1.6.2), nitrogen gas
Working | Temperature o i
conditions rangz 0 to 50°C (no condensation)

Pressure range -0.07 to 0.75MPa 0to 0.75MPa

Proof pressure 1.0MPa

Operating ambient

temperature/humidity

0 to 50°C, 90% RH or less

Storage temperature

-10 to 60°C

Accuracy
(Fluid: in
dry air)

Accuracy *3

Within +3% F.S. (Secondary side released to atmosphere) (Scope of warranty depends on the "Measured flow rate range")

Repeatability *4

Within +1% F.S. (Secondary side released to atmosphere)

Temperatlunla Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)

characteristics

Pressure Within +5% F.S. V;ithig’;%%M';S-
characteristics (=0.07 to 0.75 MPa, where secondary side is released to atmosphere) 0to0. a,

base pressure 0.35 MPa)

Response time *5

50 msec or less

Analog J 1to 5 V voltage output (connecting load impedance 50 kQ and over)
output *6 K 4 to 20 mA current output (connecting load impedance 0 to 300 Q)
Power [G] J 12 to 24 VDC (10.8 to 26.4 V) ripple rate 1% or less

supply )

voltage *7 K 24 VDC (21.6 to 26.4 V) ripple rate 1% or less

Current consumption *8

45 mA or less

Lead wire

©3.7, AWG26 or equivalent x 4-conductor (connector), insulator outer diameter ¢1.0

Degree of protection

IP40-equivalent (EC standards)

Protection circuit *9

Power supply reverse connection protection

Vibration resistance

10 to 150 Hz, max. 100 m/s2, X, Y, Z direction, every 2 hours

EMC Directive

EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Mounting

Mounting

orientation *10

Unrestricted in vertical/horizontal direction

Straight piping
installation
section *11

Not required
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6.1.2 Bar display
mStainless steel body type

FSM3-B[BICIDIEIFIGIHIN - [ ]

Descriptions [B]
005 | ot0 | o020 050 100 [ 200 [ 500 [ 101 201 501 102

Flow c U Uni-direction
direction € B Bi-direction
Measured U 15to 30to 0.06 to 0.15to0 0.30 0.60 to 15t0 3.0to 6to 15to 30to
flow rate c 500mL 1000mL 2.00L 5.00L 10.00L 20.0L 50.0L 100.0L 200L 500L 1000L
range . B -500to-15 | -1000 to -30 [-2.00 to-0.06|-5.00 to -0.15 [-10.00 to -0.30{-20.0 to -0.6|-50.0 to -1.5 [-100.0 to -3.0 -200 to -6 -500 to -15, | -1000 to -30,
(fmin)*1 15 to 500mL | 30 to 1000mL | 0.06 to 2.00L | 0.15 to 5.00L | 0.30 to 10.00L | 0.6 to 20.0L | 1.5 to 50.0L | 3.0 to 100.0L 6 to 200L 15t0 500L | 30 to 1000L
Display LED bar display

Applicabl Cleanair (JIS B 8392-1:2012 1.1.1 to 5.6.2), compressed air (JIS B 8392-1:2012 1.1.1 to 1.6.2), nitrogen gas

icable
ﬂuFi) 35 0 Oxygen gas(When oxygen specifications are selected, the clean-room specifications of [M] cannot be selected. _
X Specifications automatically become oil-prohibited specifications.)

Working
conditions| Temperature 0 to 50°C (no condensation)

range

Pressure range -0.07 to 1.0MPa [ 0to 1.0MPa [ 0 to 0.75MPa

Proof pressure 1.5MPa

Operating ambient
temperature/humidity

0to 50°C, 90% RH or less

Storage temperature

-10 to 60°C

Accuracy *3

Within +3% F.S. (Secondary side released to atmosphere) (Scope of warranty depends on the "Measured flow rate range")

Repeatability

Within 1% F.S. (Secondary side released to atmosphere)

Temperature

Accuracy | characteristics
(Fluid: in

Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)

dry air)
Pressure
characteristics

Within +5% F.S. Within +5% F.S.
Within £5% F.S. (-0.07 to 0.75 MPa, where secondary side is released to atmosphere) (0 to 1.00 MPa, base | (0 to 0.75 MPa, base pressure
pressure 0.35 MPa) 0.35 MPa)

Response time *5

50 msec or below (Response time set to OFF)

Analog J 1to 5V voltage output (connecting load impedance 50 kQ and over)

output 6 K 4 to 20 mA current output (connecting load impedance 0 to 300 Q)

Power [G] J 12 t0 24 VDC (10.8 to 26.4 V) ripple rate 1% or less

\S,slﬁ’;)g; - K 24 VDC (21.6 to 26.4 V) ripple rate 1% or less

Current consumption *8 45 mA orless

Lead wire 3.7, AWG26 or equivalent x 4-conductor (connector), insulator outer diameter ¢1.0

Degree of protection

IP40-equivalent (IEC standards)

Protection circuit *9

Power supply reverse connection protection

Vibration resistance

10 to 150 Hz, max. 100 m/sz, X, Y, Zdirection, every 2 hours

EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8
Mgurmng . Unrestricted in vertical/horizontal direction
orientation *10

Mounting  Straight piping
installation Not required
section *11
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*5:

*6:

*7:
*8:

*10

11

4

The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) relative humidity 65%).
Use dry gas which does not contain corrosive elements such as chlorine, sulfur or acids, and which is clean and does not contain
dust or oil mist. When using compressed air, use clean air that complies with JIS B 8392-1:2012 Class 1.1.1 to 1.6.2. Compressed
air from the compressor contains drain (water, oil oxide, foreign substances, etc.) To maintain the function of this product, install a
filter, air dryer (min. pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/m®) on the primary side (upstream
side) of this product. (Refer to the recommended values on page 2.)

The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when a fluid other
than oxygen has flown even once.
The accuracy is based on CKD's basic flow rate meter. It does not show absolute accuracy.

Repeatability, temperature characteristics, and pressure characteristics are not included for an accuracy of +3%F.S.

Consider separately according to the working environment and working conditions.
Repeatability calculated during a short time. Change over time is not included.

(Refer to the product specifications sheet for details.)
The actual response time may differ depending on piping conditions.
The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and
error increase. Check error with the impedance of the connecting load before using.
The power supply voltage specifications differ for the voltage output and current output..
Current for when 24 VDC is connected and no load is applied.

The current consumption will vary depending on how the load is connected.
This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection
for all misconnections.

: This product measures the change in heat distribution caused by flow.

When this product is mounted in vertical orientation, convection flow can influence or cause the zero point to deviate.

: Accuracy may be affected by the piping conditions. For more accurate measurements, install a straight pipe with a piping I.D. ten
times larger.

With the 500 L/min and 1000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy
may be negatively affected.
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6.1.3

10-Link

mResin body type

FSM3-CIBJ[CIDIEIFIGIHIN - [ ]

Descriptions [B]
005 | o010 020 050 | 100 [ 200 | 500 | 101 201 501 102
Flow U Uni-direction
- [C] —

direction B Bi-direction
Measured U 15to 30to 0.06 to 0.15to 0.30 to 0.60 to 15to 3.0to 6to 15to 30to
flow rate ] 500mL 1000mL 2.00L 5.00L 10.00L 20.0L 50.0L 100.0L 200L 500L 1000L
range -500 to -15 -1000to -30 | -2.00to-0.06 | -5.00to -0.15 | -10.00t0-0.30 | -20.0t0-0.6 | -50.0to-1.5 | -100.0to -3.0 200 to -6 -500 to -15 -1000 to -30
(/min) *1 B 150 500mL | 30 to 1000mL | 0.06to2.00L | 0.15t05.00L | 0.30to 10.00L | 0.6t020.0L | 1.5t050.0L | 3.0 to 100.0L 6 to 200L 15 to 500L 30 to 1000L
Display LED display (power lamp, status lamp)

Applicable Clean air (JIS B 8392-1:2012 1.1.1 to 5.6.2), compressed air (JIS B 8392-1:2012 1.1.1 to 1.6.2), nitrogen gas

fluids *2 argon, carbon dioxide, gas mixture (argon + carbon dioxide ) I -
Work.l ng Temperature 0 to 50°C (no condensation)
conditions  |range

Pressure range -0.07 to 0.75MPa 0 to 0.75MPa

Proof pressure 1.0MPa

Operating ambient
temperature/humidity

0to 50°C, 90% RH or less

Storage temperature

-10 to 60°C

Accuracy *4

Within +3% F.S. (Secondary side released to atmosphere) (Scope of warranty depends on the "Measured flow rate range")

Repeatability *5

Within +1% F.S. (Secondary side released to atmosphere)

Accuracy

(Fluid: indry Iﬁgr]g:t:'ti:rtiecs Within +0.2% F.S./°C (15 to 35°C, base temperature 25°C)
air)
3 Pressure Within £5% F.S. %'t‘%*—%ﬁi:
characteristics -0.07 to 0. a, where secondary side is released to atmosphere
haracteristi 0.07 to 0.75 MPa, wh d ide is rel d to at h . :

base pressure 0.35 MPa)

Response time *6

50 msec or below (Response time set to OFF)

Power supply voltage 18 to 30 VDC ripple rate 1% or less
Current consumption *7 45 mA or less
Lead wire *8 M12 both ends connector cable (3 m) AWG #23 or equivalent 4 conductor

Functions *9 *10

1 Various exchanges, 2 flow rate adjustment, 3 peak hold, etc.

Degree of protection

IP40-equivalent (IEC standards)

Protection circuit *11

Power supply reverse connection protection

Vibration resistance

10 to 150 Hz, max. 100 m/sz, X, Y, Z direction, every 2 hours

EMC Directive

EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Mounting
orientation *12

Unrestricted in vertical/horizontal direction

Mounting Straight piping
installation

section *13

Not required

* Refer to page 35 for communication specifications.
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10-Link

mStainless steel body type

FSM3-CIBJ[CIDIEIFIGIHIIT - [ ]

Descriptions [B]
005 | o010 | o020 050 | 100 | 200 | s00 | 101 201 501 102
Flow U Uni-direction
S [C] T
direction B Bi-direction
Measured u 1510 30to 0.06 to 0.15t0 0.30to 0.60 to 15t 3.0to 6 10 200L 15to 30to
flow rate ] 500mL 1000mL 2.00L 5.00L 10.00L 20.0L 50.0L 100.0L 500L 1000L
range -500 to -15 -1000t0-30 | -2.00t0-0.06 | -5.00t0 -0.15 | -10.00t0-0.30 | 20.0t0o-0.6 | -50.0to-1.5 | -100.0to-3.0 200 to -6 -500 to -15, | -1000 to -30,
(/min) *1 B 1510 500mL | 30 to 1000mL | 0.06to 2.00L | 0.15t05.00L | 0.30to 10.00L [ 0.6t020.0L | 1.5t050.0L | 3.0 to 100.0L 6 to 200L 15to 500L | 30 to 1000L
Display LED display (power lamp, status lamp)
Clean air (JIS B 8392-1:2012 1.1.1 to 5.6.2), compressed air (JIS B 8392-1:2012 1.1.1 to 1.6.2), nitrogen gas
Applicable argon, carbon dioxide, gas mixture (argon + carbon dioxide ) -
fluids *2 Oxygen gas(When oxygen specifications are selected, the clean-room specifications of [M] cannot be selected. B
Working Specifications automatically become oil-prohibited specifications.)
conditions
Temperature 0 to 50°C (no condensation)
range
Pressure range -0.07 to 1.0MPa 0to 1.0MPa 0 to 0.75MPa
Proof pressure 1.5MPa

Operating ambient
temperature/humidity

0to 50°C, 90% RH or less

Storage temperature

-10 to 60°C

Accuracy *4

Within 3% F.S. (Secondary side released to atmosphere) (Scope of warranty depends on the "Measured flow rate range")

Repeatability
*5

Within +1% F.S. (Secondary side released to atmosphere)

Accuracy
(Fluid: in dry Temperature
characteristics

Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)

air)
*3 Within +5% F.S. Within +5% F.S.
Pressure - o S (0to 1.00 MPa,
- Within £5% F.S. (-0.07 to 0.75 MPa, where secondary side is released to atmosphere) b (0to 0.75 MPa, base
characteristics ase pressure
0.35 MPa) pressure 0.35 MPa)

Response time *6

50 msec or below (Response time set to OFF)

Power supply voltage 18 to 30 VDC ripple rate 1% or less
Current consumption *7 45 mA orless
Lead wire *8 M12 both ends connector cable (3 m) AWG #23 or equivalent 4 conductor

Functions *9 *10

1 Various exchanges, 2 flow rate adjustment, 3 peak hold, etc.

Degree of protection

IP40-equivalent (IEC standards)

Protection circuit *11

Power supply reverse connection protection

Vibration resistance

10 to 150 Hz, max. 100 m/s2, X, Y, Z direction, every 2 hours

EMC Directive

EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Mounting
orientation *12

Unrestricted in vertical/horizontal direction

Mounting | Straight piping
installation

section *13

Not required

* Refer to page 35 for communication specifications.
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*10:

11
*12:

*13:

4

The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) relative humidity 65%).
(With gas types other than air, this is 20°C 1 barometric pressure (101 kPa) relative humidity 0%)

Use dry gas which does not contain corrosive elements such as chlorine, sulfur or acids, and which is clean and does not contain
dust or oil mist. When using compressed air, use clean air that complies with JIS B 8392-1:2012 Class 1.1.1 to 1.6.2. Compressed
air from the compressor contains drain (water, oil oxide, foreign substances, etc.) To maintain the function of this product, install a
filter, air dryer (min. pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/m3) on the primary side (upstream
side) of this product. (Refer to the recommended values on page 2.)

The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when a fluid other
than oxygen has flown even once.

Compressed air is used for adjustment and inspection of this product. For other gases than air, it is a reference value.

The accuracy is based on CKD's basic flow rate meter. It does not show absolute accuracy.

Repeatability, temperature characteristics, and pressure characteristics are not included for an accuracy of =3%F.S.

Consider separately according to the working environment and working conditions.

Repeatability over a short period of time. Change over time is not included.

Actual response time depends on piping conditions. The response time can be set within the range of 50 msec to 1.5 sec.

Current for when 24 VDC is connected, and no load is connected. The current consumption will vary depending on how the

load is connected.

The male side is straight, and the female side is angle. (Refre to page 79)
Tighten the M12 connector with a torque of 0.5 N-m or less.
Tightening it using excessive force may lead to damages.

Gas can be changed to argon, carbon dioxide, and argon 80% + carbon dioxide 20% with the gas change function. Full scale flow
rate and analog output after changing gas is as follows. (Note that gas exchange function cannot be set with a full scale flow rate of
500 or 1000 L/min or an oxygen type.)

Gas type Flow direction FuII-sfc; atLe lfers
eAir/Nitrogen
eArgon One-direction 0 to 100%
eMixed gas
(Argon80%+ Bi-directi -100 to 100%
Carbon dioxide20%) -irection 0 1007
eCarbon dioxide One-direction 0 to 50%
Bi-direction -50 to 50%

The integrating flow is a calculated (reference) value. When using the integration maintaining function, be careful that the number
of times maintained does not exceed the number of access times of the storage element (the limit is 1 million times). (Changes to
the settings are counted in number of accesses.)

. o Usage time - .
Times maintained = - < 1 million times
5 min
When instantaneous flow rate is below 1% it is not counted as integrating flow.
This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not
Provide protection for all misconnections.
This product measures changes in heat distribution due to flow.
If installed vertically, the heat distribution may change due to convection, and the zero point may shift.
Depending on piping conditions, accuracy may be affected. For more accurate measurement, please provide 10 times straight
pipe section on the pipe inner diameter.
For 500 L / min, 1000 L / min model, please use pipe with inner diameter of 9 mm or more. If it is less than 9 mm, accuracy may
deteriorate.
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6.2 How to order

6.2.1 LCD display
mResin body type

(_ﬁsm (L ﬂu@@%m @@K@'@ Em-- -

L |Liguid crysial dsplay

| I | - JL N T L. E pw rate range | s fio 3t
Modal Mo, & Flow rate '1'!‘3'9 [ 1 | [ | | | 003 500 miLrrin S0 50 Lfmin
(fulll scale flow rate) 010 | 1000 mUmin | 101 100 Umin
" .| | 020 2 Limin 2 200 Limin
O
© Display 050 & Limin 501 500 Limin
109 10 Limin 102 1000 Liman
200 20 Limin
| | | | | | | ]
L — = — 5 Flo firection
® Flow direction U | Uni-ciraction
| | | B | Bi-directon |
S e, o e o e g (=) 3
&) Body matenaliappiicable fluids | Body matens Applicsie fiuids
i Resin AT [gas switchabis) |
- L - - L1 ] E ,,
Q Port size [ | | | ' BH [Fushin (for 84 mm fube) AB [GuE 3
[ CH |Pushdin {fos afi mm tube) BB |Gid '3
DH |Push-n {for 88 mm tub2) CB |G12 "3
EH |Pushn ifor 810 mm tubs) AC |[MPTIB
HH |Pushin (for o 14" tubs) BC |MNPTI4
JH |Pushdn {for 838" tube) CC [MPTL2
AA |Rciid
BA |Rcii4
[Example of model Mo.] CA [Rciid
FSM3-LO05U1BH1AINEMRPEO L~ ' ' ' ' ' L :
Model: RAPIFLOW FSM3 Series E'ij? oot I [ ' 1 |Straight
D 0isgiay L - Ligud sysial dizplay | 2 |Elbow 1
EFiow rats 005 - 500 mLimin L’ . ¥z = =L i
BFiow direction U -Uni-direction (@ Oulput specifcations | [ Anaiog output | Switch output zopy hchion
fcdyraizalmbatl i 1 - Resinfair A 1 point 1 peoints (MPR) With
@Fort size BH _Push-in E {(Vokage 2 points (NPM) =
(o4 mm for ube) C oartput} -z otz (PHF) With
{FFipng dirsction 1 -Straight [ -5 W 2-gam! oot (PHF =
B Cutput A - Analog voltage output 1, E 1 point 1 points {MPM) ‘With
specfications NPN owich oitput 87, | F c A 2 points {NPN) =
cetting copy fumcfon G u;r_e;j fm 1-pom ratzant (PNF ‘With
Unit specifications. 1 - 5SI units only H 2ot outunt (PP =
valve option M :Mope | Y N U L ¥ =
@ Lead wirs B -S-conductor 3m @) Unit specifications 1 ] 5! units only
@Mounting sttachment M : DIN rad mount | | 2 | With unit seatching furcticn [overseas models only) 'S |
Arached documents R - Company certification LI | | 1 T
{{)Cizananem specification: P20 - Ol free v || | N [Hone
] ) Dptlm T |Wihneedle vaive {only for models 200 L or less)
A Precautions for model No. selection . E | EXAconrectng filing (XA sold separsely) '8, 77, '3
g r — — J o » e
1: Refer o the cormaspondance tabie on the foliowing page |
when saleciing the modsl, i O Lezd = Blank | Wone
*2: For "E- bl-directional™ modeds, i} the only valve option |s I A | S-eonductor T m
"Mz none". Mote that "T- with ne=die valve” and "E: EXA B | S-conductord m
connecting fting” cannot be ssiecied. L = n =
"2 Check using the connection shaps and dimenslons (page 73) of ﬂ' MDIJI'II]HQ Blanh:. I‘J::;n:; o e

of the & screw when salecting. _ -
*4: Note that i you mount the eibow RERg In an upward po:siton, it H |Bracket ! (for models 200 L or kess)
wil interfere with e connector, and I you mount the elbow fiting J | Bracket 2 (fior 500 or 1000 L models)
in 3 sowraard poskion. it wil imlerfere win the DIN raill mounting. K Pans! mouring {for sensor poduicts of models 200 L orless)
L
M

attachments

"5: Models with the unii switching Tumction are not soid In Japan. Panel mouniog (for nesde vaives of models 700 L or xs)
= ; 'E":':I. ] ."{':I'E it =5
DiM rad moanting {for models 200 L or less)

o

- Connection o solenoid valves (EXA Seres) |5 possibie with
e dedicated Atting. Refar to page 11.
*7: Be slre bo set EXA to the OUT side of e prodic.

Uise 3 lead wira for e EXA coil aption. The DIN termrinal box i Arached Bla;qlulc T

canrot be mounted barause it wil t3use Intefeence. Afer making Hocumenks :

sure ILis connected Srmiy; Sonfirm that there is no exlemal leakags, R__|Company certification _ I
*E: (f) Ciean-ronm specications "P707 and "PAO” cannat ke selecsed 5 |Company cerification + Traceabidy cerfification
o Nlcéltfwmli-;_-.r-e brackst mounting position may iberfere with the | [ T P

Sy @ Clean-room  ['Bjank | None
i ; ’ . kS P

U e i i Vi i Specifications [ pag T3 =

*11: The product Burface is degnaased and cleanid Batore packaaing, and PBD | Qil free 12

Fedi-seaed Imo an amtistats bag on a ciean bench (Class $000.or mone.
"12.in admuon to PTE specifcations, welted section materiais ane
degreased and :lEEII'IEﬂ.
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Compatibility table of flow rate range and port size, needle valve option, and EXA connection
fitting

6.2.1 LCD display
mResin body type

@ Port size @ Piping direction

==

%)
[ 8]
| o020 | CS)
%)
[ 8]
%)
o S = =
e | @0 o°C o0 | €O [8) ®O*
[ 201 | eC | @0 O eO | &0 e} eO*
of 501 |
g 1wz |
| clwinton Rantlsbel s e et bl conliacBece
T 005 %) ) [ ®] [ ) o0
o | e Ce) e o) e
[ 8] o0 [ @] oC [ @]
e e e e} oC
| o0 | L) o« [ L) L)
| 200 | 0 8] CS) O 0
BEI o |60 | o0 | €C o | e | 80 | O e | O
e ol e ol e -
e e 0 %) eC
. ° .
[ ® ®

@ Port compatibility O Needle valve option compatibility  #: EXA connection fitting compatibility

Compatibility table of port size and clean-room specifications
@ Port size @ Piping direction

EFT AT | JH1 | B2 | CHa | DHz | Ea | iz | Jrz | ARG

g ® ® ® ® ® ® ® ® ® ®
E ® ® [ ® e [ ® ® ® ®
2 ® ® ®
£ | AB1 | BB1 | CB1 | AB2 | BB2 : :

e ) ® ® [ ° ) ® ® °® ®
e ° M ® ® e [ o [ o ° . ®
(=] ® ® ° [ o ® ® ® ® o
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.2.1 LCD display

mStainless steel body type

(Fs3)- (L(00s U2 AR AN - BIMR)-(Pe0)

Model No.

[Example of model No.]

O Flow rate range
{full scale flow rate)

@ Display

@ Fiow direction

@ Body materiallapplicable fluids

@ Port size

@ Piping direction

@ Output specifications

Code

Content

@ Displa
L Liquid crystal display

© Flow rate range (full scale flow rate

FSM3-L005U2AA1ATN-BMR-P80
Maodel: RAPIFLOW FSM3 Series
QDisplay L : Liguid crystal display
OFlow rate 005 : 500 mL/min
@Flow direction U :Unidirection
@Bw;mmenalleaplicabie s 2 :SUS/air
OrFort size AA :Rc1/8
@riping direction 1 : Straight
@Oulpg_t : A1 Analog yollage output *1, @ Unit specifications
specifications NPN switch output x1,
setling copy function
@unit specifications 1 : Sl units only X
@Valve option N :None @ Vale option
®Lead wire B :S-conductor 3 m
@Mounting attachment M : DIN rail mount
G.ﬂttachad documents R : Company certification @ Lead wire
@ Clean-room specifications P80 : Oil free

A Precautions for model No. selection

. Refer to the correspondence table on the following page when
selecting the model,

. For "B: bi-directional” madels:o the only valve option is
“N: none”. Note that "T: with neadle valve" cannot be selacted

"3 Oxygen” cannot be selacted with 500 Limin and 1000 Limin
models.

- Check using the connection shape and dimensions (page 75)
of the G screw when selecting,

: Models with the unit switching function are not sold in Japan,

. Optional parts are provided with the product. They are not
attached to the product.

: The product surface is degreased and cleaned before
packaging, and heat-sealed into an antistatic bag on a clean
bench (Class 1000 or more).

. In addition to P70 specifications, wetted section materials are
degreased and cleaned.

: This cannot be selected on an oxygen type (Blank only}.

@ Mounting
attachment

0 Attached
documents

@ Clean-room
specifications

005 500 mLmin 500 50 Limin
010 1000 mL{min 101 100 Limin
020 2 Limin 201 200 Limin
050 5 L/min 501 500 Limin
100 10 Limin 102 1000 L/'min
200 20 Limin
U Uni-direction
B Bi-direction
=) Bod ate App abple 0
Body material Applicable fluids
2 SuUs Alr (gas swilchable)
3 SUS Oxygen (oil-profibitad specifications) *3
| Fo 2
AA |Rcl/g
BA |Rcli4
CA |Rc1i2
AB |G1/8 4
BB |G1/4 4
CB |G1/2 "4
AC |NPT1/8
BC |NPT1/4
CC | NPT12
AD [1/4" double barbed fitting (50 L/min or less)
BD | 1/4" double barbed fitting (50 to 200 Limin)
AE | 1/4" JXR male fitting (50 L/min or less)
BE | 1/4" JXR male fitting (50 to 200 L/min)
@ Piping direction
1 Straight
Analog output | Switch output | Selting cogy function
A 1 point 1 point (NPN) With
B (Voltage 2 points (NPN) =
Cc output) 1-point culput (PNP) With
D 1-5V 2-paints output (PNF) -
E 1 point 1 point (NPN) With
F {Current 2 points (MPN) -
G output) 1-point culped (PNP With
H 4-20 mA_ [2-poimts oulpu! (PNP) -
® Un ne 0
1 51 units only
2 [ With unit switching function {overseas models only) *5
@ Valve option *2
N None
T |With needle valve {only for models 200 L or less)
J edd W 2
Blank | None
A 5-conductor 1 m
B | 5-conductor 3m
¥ Moun [j atta = b
Blank | None
H Bracket 1 (for models 200 L or less)
J Bracket 2 (for 500 or 1000 L models)
K | Panel mounting {for sensor products of models 200 L or less)
L |Panel mounting {for needie valves of models 200 L or less)
M DIM rail mounting (for models 200 L or less)
» A ned ao
Blank | None
R | Company certification
S | Company certification + Traceability certification
A 2an-room e atio 4
Blank [ None
P70 | Anti-dust generation i
P80 [ Qil free ‘8
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6.2.1 LCD display
mStainless steel body type

Flow rate range and port size

; © ;

PRODUCTS

@ Port size
Rotig NPT1/4|NPT12|0 e bt fitling] JXR Male fitting
oos e o} oC e0 [ @
m L_® Lo} L_® ¢} o0
m L @ L8} L_®) L) L _®)
050 BN @ L&} L_®) | @ 8]
g | 100 M@ o0 [ o e0 o0
3 m 0 e 0 L& L e
6 m Lo 6] 8] @] o 80 L&} L& L _®) L_®)
n LS} L} L 9] L&} L@}
201 e} e 0 o0 e
501 ® L]
102 o [ °
@ Port size compatibility O: Needle valve option compatibility
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6.2.2 Bar display
mResin body type

Model No.

O Fowrate mrige |
| ffull scale fliow ratz)
ﬂ D-:splay | | | |

é |.=I|:uw direction

@ E‘u::;:i;.l maléﬁ:;l-'av;;'k:a-i:ule ﬂl]i-ds

B Pont size

[Example of model No.]

FSM3-BOOSU1BH1JIN-DHS-PTD
Model: RAPIFLOW FSM3 Series

QD=piay B :Bar display
G Flow rate 005 : 500 mbfmin | !
(& Fiow direction U - Unidirection g Piging direction |
(DEcymaealnkak it 1 - Resin/air T I
@Port size BH : Push-in | |
(o4 mm for tube) L e

@Fipng dirsction 1 :Straight © Output specifications
E0utpul specifications J  : Analog vokage outpat 11 |
EUM specifications - 1 : 5l units only |

Wahie option N :MNone R
@) Lead wire D :4-conductor 3 m o L!nrr i -
(PMounting sttachment H - Bracket L =0
M itzched documents S - Company certification + I Valve opdion

(Cizansoom specifications PO -

A Precautions for model No. selection

Traceability certification
Anti-dust generation

@ Lead wire

*1: Refer to the cormespondence tatis on the Tollwing page whnen

[

B

£n

g

m

151

Ealecting the modst,

- WWhan 1=ing In comigination with a separated dspiay (FSM2-0),

gelet —J analog voitage cutpud ¥ 1 paint

*3: For "B: bi-directioral™ modets, if the only valve option 15 "8

none”. Mote that “E: ExXA connscting fitting™ cannat be selected.
Check u=ing the connection shaps and dimenslons (page 79)
of the & scfew when ssiecting.

*5: Motz that I you mount the efoow NHing In an upward posmion, It

welll Intarfers with the connector, and (T vou moun e elbow fitng
In & dewnward posilion, It will Inferfese weth she DIN rall mourting.
Connection 1o soenmld valves I_E..‘\'.-'l. Zeqies) |8 possibie wWith
the dedicated fiting. Rafer to page 11

"7 Be sure b sef EXA 1D ihe OUT side of e prodct.

Ues 3 lead wire for the EXA coll eptfon. The DN terminal box
cannot be mounisd because |t wil cause mterference. After making
GUTE [t & connecied Srmiy. confirm that there is no extemal leakage.

- (@) Clean-room specilications "P707 and "PA0” canmot be seiscted.
. "Pang! mount” ooton cannot be seiscied. Mobe 1nat the bracket

mounting posttion may intarfere with the eloow Niting

*$; Optionat parts are provided with the product. They are nat

atiached io Me product.

- The product suMace 15 degreased and cieanad before
packaging. and heat-s2aled Into a0 antistatic bag on a cean
pench (Class 1000 of mare)

*12 In addftion o PTD specifications, webted seciion materials ae

degreased and cleansd.

ﬂl I';'Ii:.-unling"
attachrment
i |

O Attached
documents

specifications

B |Bardisplay
£} Flow rate range = i e
o3 500 mbLimin a0 50 Limin
R ] 1000 miLimin 1M 100 Limin
020 2 Limin 21 200 Limin
oS0 5 Limin S 500 Lfmin
100 10 Lirmin 102 1000 Limin
200 20 Limen
& Flow direction =]
U | Uni-direcfion
B |B-drecton
2} Body materiallapplicable fuids
Body material Apphcable fuids
1 Riesin Ar
=Y o
BH (PushHin {for g4 mm e} AB |Gl "4
CH |Push-in [for o8 mm hube} BB [51/4 "4
DH [Push-in ffor @8 mm tube} CB |52 4
EH |Push-n{ior a10 mm be) AC |NPTIE
HH [Push-in {fior @14" tubs) BC [MPT1/4
JH [Push-in {for 838" tube) CC |MPTI2
AA |RcilB
BA (Rcid
CA (Reif2
1 | Siraight

2 Efbow e
G Cusipust EIE- ications *2
J | Analog voltage cufput x 1 point

K | Anabog cument ouipot x 1 point
) Unit specifications

1 S units onty

MNone

E | EXA connecting fiting (EXA sold separately) 8,7, "8
J EA WIrE
Blank | Hone

C  |4-conductor 1 m

D |4-conductor 3 m
3 Mounting attachments g #Q
Blank | Mone

H Bracket 1 (for models 200 L or less)

J Bracket 2 (for 500 or 1000 L models)
DN rail mounting (fior modefs 200 L or kess)

N Attached do
Blank | Mone

R | Company certification

5 | Company certificabon + Traceability cerfication

[THEFT

Blank | Hone
PTD | Anti-dust generabon "11
PBO | O free "12
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6.2.2 Bar display
mResin body type

Compatibility table of flow rate range and port size, and EXA connection fitting
© Port size @ Piping direction

| EH1 | HH1 | JH1 | BH2 | CH2 HH2 | JH2 | AA1

0 e | o D D
. o | o D D
0 o | o ® D
° e [ o ° D
0 e [ o D D
C e | o ® D
0 e [ o D o | ox
0 ® e | o e ox
D O e | o O ox
o
E
2 AB1 | BB1 | cB1 | AB2 | BB2 | AC1 | BC1 : g
L 0 ® . o
e 0 ® 0 O
D ° D) ®
0 ® . ®
D ® D O
. D D O
e | o HEEEEE e | o
. D ° D
0 D 0 ®
O °
O D

@: Port compatibility  : EXA connection fitting compatibility

Compatibility table of port size and clean-room specifications
O Port size @ Piping direction

ERT T AT [ JHT | BR2 | GHa | DHa | EF2 [ Fz T JH2 T AAT
g o | o | o | o | @ @ | @ | 0| e | e
3 AR EEE
'] o | o ®
4 2 | AB1 | BB BB2 | Ac1 | BC1 | cct | Acz | Bc2 [N
g e | o | o o | o | o | o | 0o o | @
= e | e | o ® e | e | @ ° o | o
=] ® [ [ [ ® [ ) @ ° ®
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6.2.2 Bar display
mStainless steel body type

(Fs)- (005 U2 AR IDN)-RIH(E)-F70

Model Mo.

@ Flow rate range
(full scale flow rate)

@ Display

@ Flow direction

@ Body materialiapplicable fluids

O Fort size

@ Piping direction

[Example of model No.]

FSM3-BO05U2AA1J1N-DHS-P70 @ Cutput specificat
Model: RAPIFLOW FSM3 Series HIPLEEPRCHICATONS

Dnisplay
OFlow rate
@®Flow direction

B :Bar display
005 © 500 mL/min
U : Uni-direction

@ Unit specifications

® 8oy materializgplicatie s 2 SUS/air
@rort size AA 1 Rc1/8 0\ =~
@riping direction 1 Straight el
@ 0utput specifications  J : Analog voltage output x1
@unit specifications 1 : Sl units only O Lead wire
@ valve option N :None
®Lead wire D :4-conductor 3 m
@Mounting attachment H ; Bracket
GAttacned documents S Company cartification + Traceability certification )
@ Ciean-room specifications P70 : Anti-dust generation @ Mounting
: ; attachment
A Precautions for model No. selection
*1: Refer to the correspondence table on the following page when
selecling the model.
"2 When using in combination with a separated display (FSM2-D), o Attached
salect "J" documents
*3; "3 Oxygen” cannot be selected with 500 L/min and 1000 L/min
models,
"4, Check using the connaction shape and dimensions (page 81) of
the G screw when selecting.
*5: Optional parts are provided with the product. They are not @Clean—room

G

=

iR

attached to the product

The product surface is degreased and cleaned before
packaging, and heat-sealed into an antistatic bag on a clean
bench (Class 1000 or more).

In adadition to P70 specifications, wetted section maternals are
degreased and cleaned,

This cannot be sslected on an oxygen type (blank only),

specifications

Code Content

© Display

B Bar display
005 500 mbL/min 500 50 Limin
010 1000 mL/min 101 100 Limin
020 2 L/min 201 200 Limin
050 5 Limin 501 500 Limin
100 10 L/min 102 1000 L/min
200 20 L/min
u Uni-direction
B Bi-direction
© Body material/applicable fluids
Body material Applicable fluids
2 SUsS Air
3 SUS Owygen {oil-prohibiled specifications} "3
AA  |Rc1/8
BA |Rc1/4
CA |Rc1/2
AB |G1/8 4
BB |G1/d4 4
CB |G1/2 4
AC |NPT1/8
BC |[NPT14
CC |NPT1/2
AD |1/4" double barbed fitting {50 L/min or less)
BD |1/4" double barbed fitting (50 to 200 L/min)
AE [1/4" JXR male fitting (50 Limin or less)
BE |1/4" JXR male fitting {50 to 200 Limin)
@ Piping direction
1 Straight
@ Output specifications *2
J Analog voltage output = 1 point
K | Analog current output x 1 paint
@ Unit specifications
1 | 5iunits only
@ Valve option
N |None
@ Lead wire
Blank | None
C d-conductor 1 m
D |4-conductor 3m
@ Mounting attachment 5
Blank | None
H Bracket 1 (for models 200 L or less)
J Bracket 2 (for 500 or 1000 L madels)
M | DIN rail mounting (for models 200 L or less)

ached documents

O Att

Blank | Nene
R | Company cerfification
S | Company cerfificalion + Traceability cedification
@ Clean-room specifications 8
Blank | None
P70 | Anti-dust generation “6
P80 | Qil free "
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6.2.2 Bar display
mStainless steel body type

Flow rate range and port size

3 Port size
| BA [ cA | AaB | BB [ cB | Ac | BC | cCc | AD | BD | AE | BE
- - 114"
1/ =4 2 f i 2 1 14 ! ’ : " cioy
Rc1/8 | Ret/4 | Re1/2 | G1/8 | G1/4 | G1/2 |NPTUBINPTUAINPTI2| o fting| JXR Male fitting
005 ® ® ® ®
010 ® o ® o ®
020 ™ o ® e ®
m L ] ] L ] [ ] @
2 m ® ) ® ® )
m
HELHE e [ [ ® ®
i
@ | so0 ® ® ® ® ® ® ® [ ]
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6.2.3 10-Link
mResin body type

- Qe UAENDON-CRR-FD [

c 1O-Link
P
(full scale flow rate) 005 500 mL/min 500 50 Limin
o iy 010 1 Limin 101 100 L/imin
020 2 Limin 201 200 Limin
050 5 L/min 501 500 Limin
100 10 Limin 102 1000 Lfmin
200 20 Limin
- — @ Flow direction
@ Fi iz anon u Uni-direction
B | Bi-direction
e Body material/compatible fluids
@ Body material/compatible fluids hoJ X Body materia Compatible fluids
1 Resin Air (Gas can be changed)
- § @ Port size
© Port size BH |Push-in (for ¢4 mm tube) AB G182
CH |Push-in (for @& mm tube) BB (G114 -2
DH |Push-in (for @8 mm tube} CB Gz °2
EH |Push-in (for @10 mm tube) AC |NPT1/8
HH |Push-in (for ¢1/4" tube) BC |NFT1/4 "2
JH |Push-in (for ¢p3/8" tube) CC [NPT1/2
AA |Rcl/B
BA |Rc1i4
CA |Rci1i2
[Example of model No.] 2 |Elbow 3
FSM3-C005U1BH1L1N-GHR-P70 L] © Ouitpuf specifivations
ggﬂ;g:mrmw FSNCB -?grif:]k © Qutput spenification s, L |lO-Link communication
@Fiow rate range 005 : 500 mL/min : : s - @ Unit specifications
®Flow direction U - Uni-direction @ U_”'t specmcatlcﬁs 1 |Siunits only

@Eocig;rra’ierialmmpa‘.ﬂh fuds 1 : Resinfair =
@Fort size BH : Push-in 0 " @ Valve option
{4 mm for tube) g 013 i N | None

@riping direction 1 : Straight | |
@Output specifications L - 10-Link o Cable )
@Unit specifications 1 : 5l units only Blank | None
@ Valve option N :MNone G | M12 both ends connector cable (3 m)
@cable G : M12 both ends connector cable {3 m) = =
@Mounting attachments H : Bracket GM.ountingl;um @ Mounting attachments 4,%5
Attachments R : Company certification attachments | Blank | None
@ Clean-room specificaions P70 : Anti-dust generation | H | Bracket 1 (for models 200 L or less)
J Bracket 2 (for models 500 or 1000 L)

A Precautions for model No. selection M | DIN rail mounting (for models 200 L or less)
*1: During selection, always check the compatibility table on the -~

next page. @ Atiachments Blank | None
o Erh;hcekgssi‘imizﬂn:égzﬂ:hap& and dimensions (page 83 ) = Company certification

g.

*3: Note that if you mount the elbow fitting in a downward S Company certification + traceability certificate

position, it will interfere with the DIN rail mounting.

*4: Mote that the bracket mounting position may interfere with the L
elbow fitting. @ Clean-room
*5: Optional parts will come with the product. They are not pre- Specifications | Blank None
assembled. P70 | Anti-dust generation ]
*6: Product surface is degreased before packaging and heat sealed P80 | il prohibited “7

into an antistatic bag on the clean bench (Class 1000 and over).
*7. The wetted section is degreased in addition to the
specifications on P70.
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6.2.3 10-Link
mResin body type

Flow rate range and port size

@ Port size @ Piping direction

(oM [ERY T | 3k ] BWa | ciz | ok | B T e T v [ 2o
e | o D e | o ° 0
e | o . e | o . D
e | o 0 e | o ® .
e | o ° e (o O ®
e | o . e | o ® °
e | o 0 e e O °
o [ o 0 e | o 0 o [ o
e [ o O e [ o .
e | o ° e [ o ° D
AA2 CB1 | AB2 | BB2 | AC1 | B - :
. ® ® ® e
0 . ® D 0
° . 0 D 0
® D ® D 0
° . O D 0
° D 0 D ®
o o o [ o o o | o o e | o
D . D ° °
D . ® D ®
® ® ®
0 0 0

@: Port size compatibility

EHZ | HH2 | JH2Z | AA1

il
Fa
-
38
=
]
=
&
E
S
Z
=
o
o)
(=
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6.2.3 10-Link
mStainless steel body type

(Fsw3)- (/005 V)2 AANLDN-CHR)-P70) [5=

e qﬁt’l‘r‘;ﬁ;l: L W 005 | 500mUmin | 500 50 Limin
_ 010 1000 mUmin | 101 100 Limin
@ Display 020 2 L/min 201 200 Limin
050 5 L/min 501 500 Limin
100 10 Limin 102 1000 L/imin
200 20 L/min

‘
=
o

direction
u Uni-direction
B | Bi-direction

@® Flow direction

® Body material/applicable fluids

@ Body materiallapplicable fluids Body material Applicable fluids
2 sSuUs Air (gas switchable)
3 SUS Cygen (oil-prohibited specifications) *2
.
@ Fort size Ak |Rc1/8
BA |Rcild
CA |Rc1/2
AB |G1/8 *a
BB |G1/4 "2
CB |G1/2 "3
AC |NPT1/8
BC |NPT1/4
CC |NPT1/2
AD |1/4" double barbed fitting (50 Limin or less)
BD |1/4" double barbed fitting (50 to 200 L/min)
AE |[1/4" JXR male fitting (50 L/min or less)
BE [1/4" JXR male fitting (50 to 200 L/min)
[Example of model No.] @ Piping direction GP; ctmn

FSM3-C005U2AA1LIN-GHR-P70

Model: RAPIFLOW FSM3 Series © Output specifications

® Output specifications

@Display C 10-Link L 10-Link communication
Oriow rate 005 : 500 mL/min . s © Unit specifications
®Flow direction U : Uni-direction @ Unit specifications 1|1 units only
@ Bocy materializgplicabie ies 2 : SUS/air
@Fort size AA :Re1/8 0w = 0 Valve option
@riping diraction 1 : Straight =iveropton N |None
sl heds
@unit specifications 1 : S1 units only : Sa e
: © Lead wire Blank | None
@Valve option N :None )
®Lead wire G : M12 both-end lead wire with connacter (3 m) G | M12 both-end lead wire with connector (3 m)
@ounting attachment H : Bracket - 0 Mounting attachment *4
GAnached documents R Company certification @ Mounting Blank | None
WEEE T 4 8 il
@ ciean-room specifications P70 : Anti-dust generation attachment A |Bracet T TP TR
racket 1 (for models or less
A Precautions for model No. selection J | Bracket 24500 500 o 1000 L monds)
M | DIN rail mounting (for models 200 L or less)
*1: Refer to the correspondence table on the following page when
selecting the madel, 0 Attached documents
*2: "3 Oxygen” cannot be selected with 500 Limin and 1000 Limin models. o Altached Blank | N
*3: Check using the connection shape and dimensions (page 85 ) of documents an one
tha G screw when selecting. R | Company certification
4. | : d th th 1 - - i . ;
s et S | Company cerlification + Traceabillty certification
*5: The product surface is degreased and cleaned before fi " *
packaging, and heat-sealed into an antistatic bag on a clean @Cl 3 m Clean-room specifications 7
bench (Class 1000 or mare) 8an-room [ piank | None
*&: In addilion to P70 specifications. wetled section materials are specifications : - -
degreased and cleaned. P70 | Anti-dust generation 5
*¥: This cannot be selected on an oxygen type (blank only). P8O | Qil free B
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6.2.3 10-Link
mStainless steel body type

Flow rate range and port size

@ Port size

AA | BA | cA | aB | BB | cB | ACc | BC [ cc | AD | BD | AE | BE
14"
Double barbed fitting] JXR Male fitting

Re1/8 G1/8 | G1/4 | G1/2 INPTU/E|NPT1/4|NPT1/2

=
=
(4]
®
®
e
L
®

-

=

(=]
® o o 0 @
® @ & o o o
® | @& & | & @
® | e o | o @
e e o o e o

© Flow rate
]
=
(=]
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6.2.4 Option

Discrete option model No. method Tode Conient
(FsM3)-(K)-(P70) I
g S A |5 conductor cable 1 m (for LCD display)
©onption ‘ ®cClean-room specifications 2 Z’ 2222322: zzz:z ? 2 {57 LED display)
(for bar display)
D |4 conductor cable 3 m (for bar display)
G [M12 both ends connector cable (3 m) (for [O-Link)
H |Bracket 1 (for models with a flow rate range below 200 L/min)
J  |Bracket 2 (for models with a flow rate range of 500 L/min or 1000 L/min)
K |Panel mounting kit 1 (for sensor unit models with a flow rate range below 200 Limin)
L |Panel mounting kit 2 (for needle valve integrated models with a flow rate range below 200 Limin)
M |DIN rail mounting kit (for models with a flow rate range below 200 L/min)
Blank[None
P70 [Anti-dust generation (FSM3-G-P70 cannot be selected.)
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6.2.5 Products weight

mResin body type [Unit:g)
Fitting LCD indicator | Bar indicator |  I0-Link | -C Indicator type
Model Contents type type type SR UEND
integrated type)
BH1 Push-in (®4mm Straight) 60 50 50 90
CHA1 Push-in (d6mm Straight) 50 40 50 80
DH1 Push-in (d8mm Straight) 80 70 80 120
EH1 Push-in (®10mm Straight) 80 70 80 120
HH1 Push-in (®1/4 inch Straight) 60 50 50 90
JH1 Push-in ($3/8 inch Straight) 80 70 80 120
AA1 Rc1/8 Straight 60 50 50 90
BA1 Rc1/4 Straight 60 50 60 100
CA1 Rc1/2 Straight 120 110 120 —
AB1 G1/8 Straight 60 50 60 90
BB1 G1/4 Straight 70 60 70 110
CB1 G1/2 Straight 140 130 140 —
AC1 NPT1/8 Straight 50 50 50 80
BC1 NPT1/4 Straight 60 50 60 100
CC1 NPT1/2 Straight 120 110 120 —
BH2 Push-in (®4mm Elbow) 70 60 60 100
CH2 Push-in (d6mm Elbow) 60 50 60 90
DH2 Push-in (d8mm Elbow) 100 90 90 140
EH2 Push-in (®10mm Elbow) 100 90 100 140
HH2 Push-in (®1/4 inch Elbow) 70 60 60 100
JH2 Push-in (93/8 inch Elbow) 100 90 100 140
AA2 Rc1/8 Elbow 70 60 60 100
BA2 Rc1/4 Elbow 80 70 80 120
AB2 G1/8 Elbow 70 60 70 100
BB2 G1/4 Elbow 90 80 90 130
AC2 NPT1/8 Elbow 70 60 60 100
BC2 NPT1/4 Elbow 80 70 80 120
mStainless steel body type [Unit:g]
Fitting LCD indicator | Bar indicator |  I0-Link LC(E,)\I g;‘:;l‘ffght}épe
Model Contents type type type integrated type)
AA1 Rc1/8 Straight 100 90 95 165
BA1 Rc1/4 Straight 115 105 110 200
CA1 Rc1/2 Straight 420 410 420 -
AB1 (G1/8 Straight 100 90 95 165
BB1 G1/4 Straight 110 100 105 195
CB1 G1/2 Straight 440 430 440 -
ACA1 NPT1/8 Straight 100 90 95 165
BC1 NPT1/4 Straight 115 105 110 200
CC1 NPT1/2 Straight 420 410 420 -
AD1 1/4inch double barbed joint
(500mL/min to 50L/min) 158 145 150 220
BD1 1/4 inch double barbed joint
(50 to 200L/min) 190 180 190 275
AE1 1/4 inch JXR male joint
(500mL/min to 50L/min) 155 145 150 220
BE1 1/4 inch JXR
(50 to 200L/min) 190 180 190 275
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6.3 Dimensions

6.3.1 LCD display (Resin body type)

Port size: Straight @4 mm, @6 mm, @1/4", Rc1/8, G1/8, NPT1/8
@ FSM3-L[E[E/1/BHY/CHI/HH1/AAT/ABHACT (Full scale flow rate: 500 mL/min,1, 2, 5,10, 20, 50 L/min)

w
s ;
L 3 g
! - Pes @
|
2-p3.4 through 4 L)
(A)
— A _Hd aiil e
UL @ -

2-M3depth 5 /[ 195,

Port size: Straight 88 mm, 810 mm, 3/8", Rc1/4, G1/4, NPT1/4

Rc1/8, NPT1/8, G1/8

G screw shape

i — crs 0%
27"
o
D :ﬁ Sl
Q. - of
&%
s
© ’5}\‘5‘- | End surface
14
15 of the surface |s the seal surface
Moder that it is not the end surface seal. Also, be sune lo
confirm that the screw depth of the filling matches before use.
Model No. Fitting |Dirnﬂnsi|:|n A)
FSM3-LCT 11BH1 Push-in a4 mm {B5)
FSM3-LL T 1CH1 Push-in @6 mm (67.2)
FEM3-LL T 11HHA1 Push-in 1/4" (70.4)
FSM3-L T 11AA1 Rc1/8 {7a)
FSMa-LT 1ABY G1/8 (87)
FEM3-L_ NACH MPT1/8 {7a)

@ FSM2-L[E[C/1/DH1/EHT/JH1/BA1/BB1/BC (Full scale flow rate: 50, 100, 200 Limin})
* The dedicated adaptor for the EXA connection type is the secondary side (to the right in the figure below).

For connection dimensions, refer to page 65.

Rc1/d NPT1/4,G1/4 {5 screw shape

55
17
o —1] -
o § i
2-p3.4 mgﬂh ot 27
(A}
— oI I il
;ux_m_ _@E [ | o
2-M3depth 5 i 155 |
Port size: Straight Rc1/2, G1/2, NPT1/2
@ FSM3-L[E[C/1/CA1/CB1/CC1 (Full scale flow rate: 500, 1000 Limin)
17 15 55 ol
i
_@_ n—"'T'_H
I I ‘_d'[_l— = =
T L] =
yar c,
k:-%@ b3 ! |
30 (A)
T L]
OSZC I .
20 v
1 I_HH_' . |
2-M3 dopth 3 / a0

= e G114 m?“
——] 257
© e:[[lf X
[C] o AR
{j}\ s I -
Y o %\T@ :
: W5 nd surface
17

157 of the surface is the seal surface.
Kotz that it is nol the end surface seal. Also, be sure 1o
cenfirm that the screw depth of the fiting matches before use,

Model No. Fitting | Dimension (A)
FSM3-L_T [1DH1 Push-in a8 mm (70.6)
FSM3-L_T NEH1 Push-in @10 mm {82.1)
FSM3-LT [1JH1 Push-in 3/8% (83.4)
FSM3-L 1BA1 Rc1/4 (73)
FSM3-L 1BB1 G4 (B89
FSM3-LL T MBC1 NPT1/4 {73)

G sorew shapa

17
2.5%
G112
i
o
et
L=
=

L]
ez
e
1 End surface

15 af the surlace is the seal surlace,
Maote thal it is nol the end surface seal. Alsa, ba sure to
confirm that the screw depth of the fiting matches before usa.

Model No. | Fitting | Dimension {A)
FEM3-LCT11CAT Re1i2 (80)
FSM3-LL T 1HCB1 G1i2 (95.4)
FSM3-L T 1Cet NPTG1/2 (B0)

[SM-662466-A]
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6.3.1 LCD display (Resin body type)

Port size: Elbow @4 mm, @6 mm, @1/4", Rc1/8, G1/8, NPT1/8
@ FSM3-LEE/1/BH2/CH2/HH2/AA2IAB2IACZ (Full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 Limin)

17 Note: Because it causes external leakage, please do not
15 55 % turn the joint while adding fluid pressure to this
- | product. Also, please do not use in a way to rotate
i the fitting during use.
i
&) = i N Model No. Fitting
o & = i = s FEM3-LLT NBH2 Push-in @4 mm {9.5)
& e : k1 = FSM3-L T HCH2 Push-in @8 mm (10,8}
i s o s : = FSM3-LL [ 1HH2 Push-in 114" (12.2)
e § o7 FSM3E-L T [1AAZ Re1/8 {14.5)
o E{ FSM3-LT 1AB2 G118 (20.5)
S theoughy 873 FSM3-LLT11AC2 NPT (14.5)

Port size: Elbow @8 mm, 810 mm, @3/8", Rc1/4, G1/4, NPT1/4
@ FSM3-L[E[C1/DH2/EH2/JHZ/BA2/BB2/BCZ (Full scale flow rate: 50, 100, 200 Limin)

17 15 5 .
2 Note: Because it causes external leakage, please do not
L L turn the joint while adding fluid pressure to this
i product. Also, please do not use in a way to rotate
i o .
_'a Eﬁ T the fitting during use.
I i = = - Model No. Fitting |D:mension {A)
! & ] " FSM3-L[ [ HDH2 Push-in 28 mm (13.6)
7 "‘% —ir 2 =, FSM3-LL [ NEHZ Push-in @10 mm (19.3)
5 = 4 ol p B = | FSM3-L_T 11H2 Push-in 3/8" {20.0)
A N | = 2 =l ] FSM3-LCT 1BA2 Rcil4 {15.8)
- . =y T T —
L FSM3-L [ 1BB2 G1/4 (22.8)
= (== 053 =) oD
LT HBC2 NPT1/4 {15.8)

Solenoid valve with needle dimensions

Port size: @4 mm, @6 mm, @1/4", Rc1/8, G1/8, NPT1/8
@ FSM3-LEC1/BHYCH/MHH1/AATABACT/GIHT (Full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

&
=
17 = G screw shape
55 =
cie 1%
i f=h) -n_I ',p X2 Model No. Fitting  |dmmsoni
o ] - o —
2 —F—‘_'—“E[ |z FSM3-LLTBHY | Push-in @4 mm | (90}
T T | | | i~ * = ™ N
o @ FSM3-LLT NCHT | Push-in @& mm | (92.2)
f . ; 5
By 3 :E,\_\ox ! Endsudface FSMILLLHHT[ Pushin 14" [ (95.4)
o/ o FSM3-L T 11AAT Rc1/8 (100}
1 i
27 15° of the surface ia the seal surface. FSME-LLT 1ABT G1/8 (112)
- Hote that it is not the end swrface seal.  FSM3.U T 11ACT MEPT1/8 100
2934 thicuoh (A Also, b sure to confirm (hat the screw — F100)
diepth of the fitting matches before use.

Port size: @8 mm, @10 mm, @3/8", Rc1/4, G1/4, NPT1/4
@ FSM3-L[EC1/DH1/EH1/JH1/BA1/BB1/BCY/GIAT (Full scale flow rate: 50, 100, 200 L/min)

G screw shape

= {14)
i = cls =~ L
55 = =t
X
0, " S
wis
15 Model No. Fitting |Zim;:n;l._
:@) d f = FSM3-LT1DH1 | Push-in @8 mm |(101.6)
e
RN ™~ ol ' End surface FSM3-LITT1EHT | Push-in @10 mm [(113.1)
%J = FSM3-LLT11JHY Push-in 3/8"  |{114.4)
- -
if} 4 15° of the surface is the seal surfacs, Relid {106)
27 Rote that it 5 nol the end surface seal FSM3-LLT [1BB1 G1/4 (120)
2-03.4 through Also, be sure b confimm that the screw T =
g [A) dopth of the fitting matches before use, FsM3-LTBCY NPT1/4 (108)

[SM-662466-A] —74—
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6.3.1 LCD display (Stainless steel body, 500mL/min to 50L/min)
Port size: Straight Rc1/8, G1/8, NPT1/8
@ FSM3-LETCHAATABTIACT

(Full scale flow rate: 500 mLimin, 1, 2, 5, 10, 20, 50 L/min)

T
17 15 55 n
e =1
T T = = = L
o
. L = o
LA e =
' 2.03.4 through _A 27
55
—r] H3He7 7]
—m_{_ B a
ﬂﬁ' !
2-M3 depth 5 155

Port size: Straight 1/4" double barbed fitting

@ FSM3-L[BICZAD1

G screw shape

{7
_ = 4
22 G1B
@
=l
= ==}
af P
o
‘j'r 1
i
1
B !
| End surface
i
1
1

157 of the surface s the seal surface.

Note that it is not the end surface

saal. Also, be sure 1o

confirm that the screw depth of the fiting matches before use

Port size: Straight 1/4" JXR male fitting

@ FSM3-LEICHAET (Full scale flow rate: 500 mLimin, 1, 2, 5, 10,

(Full scale flow rate: 500 mLfmin, 1, 2, 5, 10, 20, 50 L/min) 20, 50 Limin)
, W
17 15 55 W
17 15 55 o 5 =
- < =
_@ — T T = I.LI_.L_ = = - {,;
I | =g A= = = - fﬁ o ] T l— =
o 1 F — ™ i & o
S ER = SusmICNIR ) Rt N I S ]
= - B ﬁ - - 15.9 27
1429 2-p3.4 through 4 I 27 ———I 2-03.4 through e
53 ] 101
= T —
410 =0 N
bt - f m'r 2-M3 depth 5./ | 15.5 : o
= E : =
2-M3 depth 5 | 155

Solenoid valve with needle dimensions

Port size: Re1/8, G1/8, NPT1/8, 1/4" double barbed fitting, 1/4" JXR male fitting
® FSM:}—L@E%FAMMBUAC1!AD|"AE GIHIT (Full scale flow rate: 500 mL/min, 1, 2. 5, 10, 20, 50 Limin)

G screw shape (needla valve side)

17 55 : *Refar io the figure above for the G
i P eci shinpeort Ihe senscrside 15" of the surface is the seal surface
— .E.!.‘@_ (9 Mote that it is not the end swrface seal.
= L 904 Also, be sure to confirm that the screw
Cp 4 depth of the fitting matches bafore use.
—l i
:@37 ] or = | _ i e = Port size | il | besa
1—; | | A ! | @ = i ‘:; Rec 1/8 80 =
“@‘” = 0 - i i I B G118 8 | -
. = .2 i . 7 ¥ NPT1B | 80 | -
2-23 4 through | 27 ! _”_:[‘h : & |
A ! v Deubia barbed fiting
1 ITL
End surface | i
i8) ! DR makfitng] 20 | 125

[SM-662466-A]



6.3.1 LCD display (Stainless steel body, 50 to 200L/min)

Port size: Straight Re1/4, G1/4, NPT1/4
@ FSM3-L[E[CYBA1/BB1/BC

(Full scale flow rate: 50, 100, 200 L/imin)

15 55 -
IL ]
|
] o ! =
i T el
& i %
& T ©
1 e | i
& | b
2-03.4 through A 27
55
e 2
ST e
2-M3 depth 5 15.5

Port size: Straight 1/4" double barbed fitting
@ FsM3-L[BIcBD1

(Full scale flow rate: 50, 100, 200 Limin)

G scraw

shape

{10)

2-25%"

; © ;

PRODUCTS

V

Giid

7,

15" of lhe surface is the seal

T

End surface

surface.

Maote that it is not the and surface saal. Also, be sure to
confirm that the screw depth of the fitting matches before use.

Port size: Straight 1/4" JXR male fitting
@ FSM3-LiBiCYBE1
(Full scale flow rate: 50, 100, 200 Limin)

17 15 55 © 17 15 55 el
¥ o o o 8 - L -
!
=1 | 7 =
|_€ T ] o ! = s A= L] o = -
=1 H P e = - - 5
7N 8 ehH fim o) S o
NZJEERis=tn s | NS LT :
& i b —=d g )it L % - —f
2e34trough A~ |27 : 2-83,4 through 27
181 55 ......lg..l... 55
108 101
' ! i 1 I A -
L=H (L ) e O i i C
2.M3depth 5/ | 155 = = ]

Solenoid valve with needle dimensions

2-M3depth 5

Port size: Rc1/4, G1/4, NPT1/4, 1/4" double barbed fitting, 1/4" JXR male fitting

@ FSM3-L[BIC4BA1/BB1/BC1/BD/BE[SIHIT (Full scale flow rate: 50, 100, 200 Limin)
G screw shape (needla valve side)

17 55
Ly
O
— =] R @)
= = ™
—— | wl
— ] L — -
)
o1 L | f——1 L_| -3
i o & e
2-p3.4 thraugh A LLJ
1A)
(B}
[SM-662466-A] —76—

*Refer o the figure above for (he
screw shape on the sensor sida

(10}

G114

|
A

22

End surface |

(]
157 of the surface is the seal surfaca.
MNote that it s not the end surface
meal. Also, be sure fo confirm that the
screw depth of the fithng matches
before use,
Port size |Jmsull
R 1/4 86 =
G114 86 =
¥ NPT 14 | 86 =
14
Double harbed Hing &8 1
14
JKR male fting 88 32
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6.3.1 LCD display (Stainless steel body, 500 to 1000L/min)

Port size: Straight Rc1/2, G1/2, NPT1/2
@ FSM3-L[E[C2/CA1/CB1/CCH

{Full scale flow rate; 500,1000L/min)

17 15 55 w
= i
o] re=ED. | .
= 7
D § 2
\ o
. 32
30 (A)
? m
#
2-M3 depth 3/ an

G2

{

17}

257"

az2 6%

o
L
=

T

End surface

15" of the surface is the seal surface.
Mote that it is not ihe end surface seal. Also, be sure fo
confirm that the screw depth of the fitting matches before use

Model No. Port size Dimension (A)
FSM3-LL T 12CA1 Re1/2 (80}
FSM3-L T 12CB1 Gir (95.4)
FSM3-L[ T 12CC1 NPT1/2 (80}

[SM-662466-A]
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6.3.2 Bar display (Resin body type)

Port size: Straight @4 mm, @6 mm, 1/4", Rc1/8, G1/8, NPT1/8

@ FSM3-BE[C1/BHT/CH1/HH1/AAT/AB1/ACT (Full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min}

_LU_L E uuuupnnﬁnnnﬁm
1
17 15 55
1
—
| = =
l‘\! o
A-}'\ = =
= [T}
N/ =l & ©
' 2-83.4 through 27
(A

el

2—M3depth5/| 15.5

Port size: Straight @8 mm, @10 mm, 83/8", Rc1/4, G1/4, NPT1/4

Rc1/8, NFT1/8, G1/8

G
%:iﬂ:[

5 screw shape

Gl =t
] 2%
| &
= | @
s
I =l
: *9 ]

Y

=

e ]
W: End surface

14

15° af the surface s the seal surface.

Meode that it i not the end surface seal. &lso, be sure io

confirm that the scraw deglh of the fiting matches before wse.

Model No, | Fitting |Dimunstun|ﬁ.:|

FSM3-B_ T NBH1 Push-in @4 mm {65)
FSM3-BL T HCH1 Push-in @6 mm (67.2)
FSM3-BL T HHH1 Push-in 174" {70.4)
FSM3-BL [ HAAT Rc1/8 (75)
FeM3-B [ HAB1 G1/8 (87)
FSM3-B[ | 1AC1 NPT1/8 {75)

@ FSM3-B[EC1/DHI/EH1/JH1/BA1/BB1/BC1 (Full scale flow rate: 50, 100, 200 Limin)

" The dedicated adaptor for the EXA connection type s the secondary side (to the right in the figure below).

For connection dimensions, refer to page 65.

i7
©- o= = &
of Mo ] &
2-a3.4 through 27
A
oI T =
B 18 2 .

2-M3 daplhﬁ/ | 16.5

Port size: Straight Rc1/2, G1/2, NPT1/2

@ FSM3-B[ETC/1/CA1/CBA/CC (Full scale flow rate: 500, 1000 Limin}

Rc1/4, NPT1/4, G174

=] . |

5 screw shape

(14}
G4 s
. 257
o AT,
= wli
(7o ] Bl BT ST “SERERSEIS TR
=l
e @
-
'¢' TJS\”‘- i End surface

- =T -
anNE Il iE
\NZINE

30 | LAY
2-M3 deprh.:a / a 3|g I

17
15° of the surface is the seal surface.
Nobe that |t is nod the snd surface seal. Also, be sure o
coafirm that the screw degth of the fitting matches before use.
Model No. | Fitting | Dimension (A}
FSM3-B[ [ HDH1 Push-in @8 mm {70.68)
FSM3-BL T HEH1 Push-in @10 mm (82.1)
FSM3-B[ T HJH1 Push-in 378" (83.4)
FSM3-BI [ HBA1 Re1i4 (75)
FSM3-8[ [ 11B81 G1/4 (B9)
FSM3-8[ | HBC1 NPT1/4 {75)
G screw shape
7
2.5%
G112
I“’. o
=
| e
B
1t
= 15" of the surface is the seal surface,
e o, ' Nate that it s not the end surface seal,

Algo, be sure 1o confirm that the screw

'
i End surface  depth of the filting malches before use.

Model No. | Fitting | Dimansion (A)
FSM3-BLT NCA1 Rc1/2 (80)
FSM3-B T 11CB1 G1i2 {95.4)
FSMa-BLT_HCG1 NPT1/2 {80}

[SM-662466-A]



6.3.2 Bar display (Resin body type)

Port size: Elbow g4 mm, @6 mm, 21/4", Rc1/8, G1/8, NPT1/8
@ FSM3-B[EIC 1/BH2/CHZ/HH2/AAZIABZIAC2 (Full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 Limin)

; © ;

PRODUCTS

V

7 15 55
N —
©- e S -
o~ pr— ?\}
=
(%] ; 1 S
W T — ]
M et <L o
== < : 2 = 3
87.3
Model No. Fitting |Dimension (A}
FEM3-BL T HBH2 Push-in @4 mm [9.5)
FSM3-8 T HCH2 Push-in a6 mm (10.6)
FSM3-80 1 HHH2 Push-in 1/4" (12.2)
FSM3-80 [ A2 Re1/8 (14.5)
FSM3-8[ [ hAB2 G1/8 {20.5})
FSM3-BCT HAC2 NPT1/8 (14.5)

Note: Because it causes external leakage, please
do not turn the joint while adding fluid
pressure to this product. Also, please do not
use in a way to rotate the fitting during use.

Port size: Elbow @8 mm, @10 mm, 83/8", Rc1/4, G1/4, NPT1/4
@ FSM3-BEE/DH2/EH2/JH2/BA/BB2/BC2 (Full scale flow rate: 50, 100, 200 Limin)

. T 15 55 .
!
- 11 S
T T = =
iy s
. i J: AW i
=y H ! ! ]
% b=T = '(:} =T i T—i 1_r
;2 =HE= =i =]
== 9 =/l d ==
1
853
2-83.4 through /

Model No. Fitting |Dirnensiun (A) Note: Because it causes external leakage, please
FSM3-8[ [ MDH2 Push-in 88 mm (13.6) do not turn the joint while adding fluid
FSM3-8 | HEHZ Pushdn 210 mm (19.3) pressure to this product. Also, please do not
FSMA-B | HJHZ Pushoin 3/8" (20.0) use in a way to rotate the fitting during use.
FEM3-BL | NBA2 Rc1/4 (15.8)

FSM3-8] [ 1BB2 G1/4 (22.8)
FSM3-B [ BC2 NPT1/4 (15.8)

[SM-662466-A]
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6.3.2 Bar display (Stainless steel body, 500mL/min to 50L/min)

Port size: Straight Rc1/8, G1/8, NPT1/8
@ FSM3—BE§_{§§IM1!.&EWAC‘I {Full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

== E TooD :Dlqun:lﬁlEI_ T
15

—

="

{7

55 2-2

=d

G1/g

5 - iy (=] = 9:. 2
o =4 =
Lyl = al ™ ] [ b
a1 & @ t/ i
o
' 2-a3.4 through 27 i
55 % i
| End surface
I
i
= = & -n.I
@ ! = 157 of the surface Is the seal surface
T Mote thal il is not the end surlace seal Also, be sure (o
2-M3 depth 5 | 15.5 confirm that the screw depth of the fitting malches before use.
Port size: Straight 1/4" double barbed fitting
® FSM3~B[EICISAD1 (Full scale flow rate: 500 mLimin, 1, 2, 5, 10, 20, 50 Limin)
17 15 55
B Ll o =i
= - L -
ZN I == ] ¢ ©
o 0 # S —r—t
1429 2-03.4 through | 27
53
108
e e o
(@=L =
2-M3 depth 5,/ | 155
Port size: Straight 1/4" JXR male fitting
@ FSM3-BIB[C5/AET (Full scale flow rate: 500 mLfmin, 1, 2, 5, 10, 20, 50 L/imin)
17 15 88
==
= (== -
oF 1 o
o & &
Hh3 2-93.4 through a7
55
| 101
o €] i o
q =" 8
2-M3 depth 5,/ | 155 —

—81— [SM-662466-A]
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6.3.2 Bar display (Stainless steel body, 50 to 200L/min)

Port size: Straight Rc1/4, G1/4, NPT1/4
@ FSM3-BEICIZ/BA1/BB1/BC (Full scale flow rate: 50, 100, 200 Limin)
G screw shape

17 15 55 {10
2-2.51" G1/4
—l{] o =
51 B 7
g ] = 7 o
7 A i ? '.I;
2.93.4 through_A"~ 27 o
55 E.// 7
5 |
i
m— =) h' "}l i End surface
e 1 K |
2-M3 dapth 5/ [ 15.5 15" of the surface |s the seal surface
F Mote that it is nod e end surface seal. Also, be sure (o
confirm that the screw dapth of the fiting matches before use.
Port size: Straight 1/4" double barbed fitting Port size: Straight 1/4" JXR male fitting
[ FSME—BiE@%IBm (Full scale flow rate: 50, 100, 200 L/min) L ] FSMS—BE@IEIBH (Full scale flow rate: 50, 100, 200 Limin)
17 15 55 17 15 55
= = = = =
S = =t & ] o
@} al . = oo® \\!} s| I - ]
=== L ._..._ ] e ﬁl- | (22
19,14 2 - @3 4 penetration 27 191 2 - 3.4 penetration | 27 I
55 55
108 104
= Ik =i = 1 i A=
— % =l== — " U @ :! | ' =
2-M3 depth 5 | 13.5 2.M3depth 5,/ | 155
Port size: Straight Rc1/2, G1/2, NPT1/2
@ FSM3-B[BIC|2/CAT/CE1/CC1 (Full scale flow rate: 500,1000L/min)
(17}
17 15 55 2 5104
& =l =
P e 11575 5 e
ran\ = 3
o (=]
— ™M
\EJ € K
* : End surface
an )
- 15" of the surface is the seal surface,
@ Matbe that it is not the end surface seal. Also, be sure to
' - confirm that the screw depth of the fithing matches before
- . use
,;? Model No. Port size |Dimension (4]
2.M3 dapth 3/ 0 FSMa-BL 1 12CA1 Reli2 (BO)
FSM3-B[ 1 12CB1 Gli2 {95.4)
FSM3:B1]2CC1 NPT1i2 {80)

[SM-662466-A] —82—
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6.3.3 10-Link (Resin body type)
Port size: Straight @4 mm, @6 mm, @1/4", Rc1/8, G1/8, NPT1/8
@ FSM3-CEIC//BH1/CHY/HH1/AAT/AB1/ACT (Full scale flow rate: 500 mLimin, 1, 2, 5, 10, 20, 50 Limin)

T Rcl/8, NPT1/8, G1/8 G screw shape
]
Iﬂ@ EEEBELL ¥ % ED m cus 19
M12 connecter, 4-pin T 27
17 T =
- ] 25 = 7
L:l' P
i s ; - | S
. R
S ’$- A E End surface
Bl o] = [ |
o 14 157 of the surface is the seal surface.
f’::\. e Mate that it 2 not the end surface seal. Also, be sure to
Qy g ){9_ N confirm that the screw dEs! n the fitling mns: ne.’re u.
Model No. | Fitting | Dimension (A)
2-83.4 through 27 FSM3-C_ [ [1BH1 Push-n a4 mm (65)
(A) FEM3-C T [1CH1 Push-in @8 mm 67.2)
] @_T"—"" FSM3-C_ 1 [1HH1 Push-in 1/4" (70.4)
I gt FSM3-C T 1AM Rc1/8 {75
1 @; ja—— FSM3-C_ [ 1AB1 Gi/8 (87}
2-M3 depth 5 |_15.5 FSM3-C_ T 1ACT WNPT1B {75)

Port size: Straight @8 mm, 210 mm, 23/8", Rc1/4, G1/4, NPT1/4

@ FSM3-C[BIC[1/DH1/EH1/JH1/BAT/BB1/BC1 (Full scale flow rate: 50, 100, 200 Limin)

17 55 Roi/d, NPT/, G1/4 G scraw shape
== (14}
i i g @ o "5
d o 1]
T ~ Sa !
0| P
o] e
Frr - o J;% = il
g
/‘ f‘ﬁ% =3 ’51
. f".\\\ 1 | . k‘&_‘ﬁ SN 1 End surface
\§%) 5 5 N =
A b-
17 157 of the surface is the seal surface.
2-03.4 Ihmm‘;h 27 Mote that it 5 not the end surface seal. Also, be sure fo
(A) aonfirm that the screw depth of the fitting matches before wuse,
Madel No. Fitting |Dimensinn1ﬁ.]
-n-n' r AT 1 @& F—i—an FSM3-C_ T [1DH1 Pugh-in @8 mm {70.6)
; I_ | 31 FSM3-C T HEH1 Push-in @10 mm (B2.1)
Ll @ 5 FSM3-C_ T 11JH1 Push-in 3/8" {83.4)
2-M3 depth 5 / |.158 FSM3-CT T 11BA1 Rc1/4 (75)
FSM3-C_ T 1BB1 G1/4 (B3)
FSM3-C_ [ 1BC1 NPT1/4 {75)

Port size: Straight Rc1/2, G1/2, NPT1/2
@ FSM3-C[EICI1/CA1/CB1/CC {Full scale flow rate: 500, 1000 Limin)

17 55
G sorew shape
(I ;
| 25"
G172
l_l——|_-|- = = .
L L] o
/ 3 =l
0 |
7N _ & Sk
\) ) *
uy
— #
4 l . | oo ALLLLL
5 '
o (A} { End surface
157 of the surlace i the seal surace
H ¥ Note that s not the snd surface seal. Mlso, be Sure lo
—GE — confirm that the screw depth of the fitting matches before use.
(L INOZ - — imension (A
R B Sus —- @ Model No. [ Fitting |D|mens|nn{ﬁ.,|
— FSM3-C_ 1 1CA1 Rec1/2 (80)
L 1 L FSM3-C_T11CB1 G1i2 (95.4)
|
2-M3 depth 3/ 30 FSM3-cC[1Ccc1 NPT12 (B0

—83— [SM-662466-A]



6.3.3 10-Link (Resin body type)

Port size: Elbow @4 mm, @6 mm, @1/4", Re1/8, G1/8, NPT1/8
@ FSM3-CBICH/BH2ICH2HHZ/AAIABZ/ACZ (Full scale Mow rate: 500 mLimin, 1, 2, 5, 10, 20, 50 Limin)

; © ;

PRODUCTS

V

Note: Because it causes external leakage, please

do not turn the joint while adding fluid

17 55
i, 3
=1
2-p3.4 through
T = = 5
_['H Ewa 51 =
I o . P
] ¥ (=]
‘\‘ b ‘f" ?
- o p = 27 ==
R18.15 | 71.3 |
87.3
Model No. Fitting Dimension (A)
FSM3-C T TBH2 Push-in a4 mm (9.5)
FSM3-C T N1CH2 Push-in @6 mm (10.6)
FSM3-C 1] Push-in 1/4" (12.2)
FSM3-CL L 1AA2 Rciid {14.5)
FSM3-C 1 [1AB2 Gia (205
FSM3-C 1 [1AC2 NPT1/8 (14.5)

Port size: Elbow @8 mm, @10 mm, 23/8", Rc1/4, G1/4, NPT1/4
@ FSM3-CEIC/1/DHZ/EH2/JH2/BA2/BB2/BC2 (Full scale flow rate: 50, 100, 200 L/min)

17

55
=
Z2-03.4 through
A = = -
-
ral AN .
J B | I
v =l =T
L Ol O EE
<
27
‘ 75.3 ‘
95.3

pressure to this product. Also, please do not
use in a way to rotate the fitting during use.

Mode! No. Fitting Dimension (A) Note: Because it causes external leakage, please

do not turn the joint while adding fluid

FSM3-C T HDOH2 Push-in a8 mm (13.6)
FSM3-C | HEHZ Push-in @10 mm (19.3)
FSM3-C 1 [1JH2 Pusgh-in 3/8" (20.0)
FSM3-C 1 11BAZ Rc1/4 (15.8)
FSM3-CC 1 11BBZ G4 (22.8)
FSM3-CC 1 NBC2 NPET1/4 (15.8)
[SM-662466-A] —84—

pressure to this product. Also, please do not
use in a way to rotate the fitting during use.
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6.3.3 10-Link(Stainless steel body type)

Port size: Straight Rc1/8, G1/8, NPT1/8
@ FSM3-CEICIY/AATAB/ACT (Full scale flow rate: 500 mL/min, 1, 2, 5,10, 20, 50 Limin)

17

(LD

q

®|

W12 connector, 4-pin

2-a3.4 through .~

4

NN

N
£

10.8

36

3

ar

27

55

1@

i
b s

2-M3 depth §

| 155

Port size: Straight 1/4" double barbed fitting
@ FSM3-C[BIE2/AD1 (Full scale flow rate: 500 mL/imin, 1, 2, 5, 10, 20, 50 Limin)

17

it

=]

F

/1

g

14.29

G screw shape
4]
54
22 G1/8
.. _d
=
2| e
- [=]
I & L,
- i

o

1
:
]
! End surfaca
i
i
]
|

15° af the surface is the seal surface.
Mete thal it 5 nol the end surface seal. Mo, be sure o
confirm thal the screw dapth of the filling matches before wsa,

Port size: Straight 1/4" JXR male fitting
@ FSM3-CBIC/AET (Full scale flow rate: 500 mUmin, 1, 2, 5, 10, 20, 50 L/min)

17

i

55
| :
=
= = P
T—h o e
o
| i
2-B|3.-I through 27
55
108
3 )
=S =
2-M3 depth 5,7 | 155
55
s 2
=
]
_ = = 5
= 90 ¢
[}
= Ll & & LI 1
2-83 4 through - 27 !
55
101
- T & —_—

@J’

2-M3 depth 5, |_15.5
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; © ;

PRODUCTS

V

6.3.3 10-Link(Stainless steel body, 50~200L/min)

Port size: Straight Rc1/4, G1/4, NPT1/4

[ ] FSMS—CFIT_!%}EA1IBE1J’BC1 (Full scale flow rate: 50, 100, 200 Limin)

17 55 G screw shape
| il 2 i~
- F 2-25 'V Gii4
]
= = =
< gl @
w3 — p—y —
w | ®
] w2 | ™
FI AP -
-
2-23.4 through 4 27 LU_”/,-'// ///’
1
55 = !
]
! End surface
At :
5l
@ | L 15° of the surface |s the seal surface
Bide that il is nod thi end suflace seal. Also, be surs 1o

2-M3depth 5/ | 15.5

confiem thal the scraw deplh of the fitling matches before use.

Port size: Straight 1/4" double barbed fitting
@ FSM3-CBITHBD (Full scale flow rate: 50, 100, 200 Limin)

17

Port size: Straight 1/4" JXR male fitting
@ FSM3-CEIC/BE (Full scale flow rate: 50, 100, 200 Limin)

2-M3 depth 5 155 ]

Port size: Straight Re1/2, G1/2, NPT1/2
@ FSM3-CEICIZ/CA1/CB1/CCA (Full scale flow rate: 500,1000L/min)

17 g8

55 7 55
([0 M s} | N 3]
= = o =4 = = =
N =hH = | (@& ] ™ .
A o] 2 . ST I e = S P -
taq | 2-234 peneaton | 27 e 2. p3.4 penetration L2 ]
= S
EFESERE CEEEE o

a | T 1 _III |
2-M3 depth 5 Iﬁ_"’-

{17)

Gif2 25%"

i ma|

108

-

50
-

/2

=
\§

N

o i
o i
0 ! End surface
o A
3
(A)
15" of the surface is the seal surface,
Mate that it is not the end surface seal. Also, be sure ko
1 confirm that the screw depth of the fitting matches before
"?‘ Use
H m
i F Model No. | Port size |Dimension (A)
;?f*' : Rci1i2 {80)
~ G1/2 {95.4)
2-M3 depth 3 30 NPT1/2 (B0}
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6.3.4 Option
eFSM3-A, B

5-conductor cable

(For LCD indicator type, Separated indicator type)

|

(3.7)

i Contact: J.5.T Mfg. Co_ Ltd.
( 5-5SHL-002T-P0.2

L 25
30 or less
Connector cover
matenal: EPOM
Half strip

N

eFSM3-C, D

4-conductor cable

(For Bar indicator type)

'

4-SSHL-002T-P0.2

Contact: J.5.T Mfg. Co. Ltd.

3

L 25
30 or less
Connector cover
4-AWG26 material: EPDM
Half stri

5

-

[ Terminal No.| Cable color |
| Housing: J.5.T Mfg. Co_,Ltd. [ Housing: J.5.T Mfg. Co.,Ltd. m
| GHR-05V-S 1 Brown | et b Terminal No.| Cable color
2 Black 1 Brown
Model No. |L dimensions|Weight g 3 White Model No. |L dimensions|Weight g 2 Black
FSM2-A 1040 +20 2 4 Gray FSM3-C 1040 £20 19 3 White
FSM3-B 3040 £20 57 5 Blue FSM3-D 3040 +20 52 4 Blue
oFSM3-G
M12 Both side connector cable
3m
422 245
4.0
5 - opaii—— } == %)
i
M12 connector {ma]e]/ f ™~
A
M12 connector (female) 014
Terminal No.| Cable color
1 Brown
2 White
3 Blue
4 Black
oFSM3-M
DIN rail mounting kit
I_r_‘l_ _______________ .E‘ll_'
N | o
':%-—_ﬂ-i:j_]l_ L1 {dzp | ! r~ ED_ . GEI
& i P i L 55
A Th ll,"-’-—-ri
3.2 (4] i
e e I
I . | y = = 4. I i
< =7 LIS Hi 2l
17 s o \
(315) ] 2-96.5 / 155 | \ 2934
,_I‘ | _’-LH Top hat rail
Model No. Dimension (A)
- ') —\-'J—l FSM3LTTH/BH1/CHI/HH1/AAT/ABT/ACT 18.5
(_2"?‘}—‘"— FSM3-LTT1/DH1/EH1/JH1/BA1/BB1/BC1 23.0
35203 ‘

[SM-662466-A]




6.3.4 Option (Continuation)

oFSM3-H
Bracket 1 (For 200 L or less model)

55

R1.75

& e i
@ 1|
& a I b
65.3
| b e
~| 2| o et mI T
8 | E— e < .
s SEre I-
5
30_'LL RITS
55 3
Model No. | Dimension ()
FSM3-_L [ 11/BH1/CH1/HH1/AA1T/AB1/ACA 135
FSM3 T T 11/DH1/EH1/JH1/BA1/BB1/BC1 18.0

oFSM3-K
Panel mounting kit 1
(For LCD indicator type, Separated indicator type)

-LCD indicator type

78

71

14

(B

Panel holder /

; © ;
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oFSM3-J
Bracket 2 (For 500 L, 1000L model)
65

(42)

i o|lo|o
- _¢;_ o | w I
+ | = 1
t=1
5
oFSM3-L

Panel mounting kit 2
(For Needle valve integrated type)
-Needle valve integrated type

- Separated indicator type

78

Panel holder /

[Panel hold matching Fig]

4R-1 orless

[SM-662466-A]

Single mount

22.510.5

4R-1 or less

= 33

Sticking mount

28

28

22.5 £28  (n-1)

35

Panel holder /

95

88

Model No. Dimension (A} Dimension B) |
FSM3-LLL1/BHYCH2HH2/AA2l | o0 | 405
AB2/AC2/_ [ LN/ : :
FSM3-[T |_1/DH2/EH2/JH2/BA2/ I ijp—
BB2/BC2/ | [ UN/T :
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6.4 Internal structure

6.4.1 FSM3-B005 to 500 (Bar display)
mResin body

| /
J/ﬂ | i/ﬂ L

|-- _4/
sy @ s
o Je// 4 ‘L\e ;

* This figure shows the bar display with straight fitting.
* The part materials are subject to change without notice.

I S ) S I

1 Front sheet PET film Fitting fixing pin Stainless steel

2 Electronic circuit board Glass epoxy resin 9 O-ring Fluoro rubber

3 Sensor flow path Stainless steel 10 | Spacer Aluminum

4 Case Polyamide resin 11 | Port filter Stainless steel

5 Gasket Fluoro rubber 12 | Sensor chip Semiconductor silicon
6 Sensor board Glass epoxy resin 13 | Bypass filter Stainless steel

T Sensor body Polyamide resin 14 | Fitting -

mStainless steel body

W
[‘Wﬂ l ATAT]] o

2 )/’E@m' —1
e :] : "'? ——

[ -w-_/ T i Qé/f \ N
/ /
/ / Cannot be disassembled
o e{ oo é b

* This figure shows the bar display.
* The part materials are subject to change without notice.

I S I S I

ﬁ___:‘:
=N

Front sheet PET film O-ring Fluoro rubber
2 Electronic circuit board Glass epoxy resin 9 Spacer Stainless steel
3 Sensor cover Stainless steel 10 | Filter Stainless steel
4 Case Polyamide resin 1 Filter Stainless steel
5 Gasket Fluoro rubber 12 | Sensor chip Semiconductor silicon
6 Sensor board Alumina 13 | Circuit board holder Polyamide resin
7 Sensor body Stainless steel 14 | C snap ring Stainless steel

—89— [SM-662466-A]
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6.4.2 FSM3-L500 to 201 (LCD display, with needle valve)
mResin body

QA T
éél \G\@ éé 6 }3 disassembled

* This figure shows the LCD display with needle valve.
* The part materials are subject to change without notice.

I S . 0 S N N

Cannot be

1 Liquid crystal cover Acrylic resin Port filter Stainless steel

2 Liquid crystal - 18 | O-ring Fluoro rubber

3 Base spacer Polycarbonate resin 19 | Orifice Copper alloyfnickeling
4 Electronic circuit board Glass epoxy resin 20 | O-ring Stainless steel

5 Sensor flow path Stainless steel 21 Sensor board Glass epoxy resin

& Switch Ethylene/propylene rubber 22 | Sensor body Polyamide resin

i Knob Polybutylene terephthalate 23 | Sensor chip Semiconductor silicon
g Lock nut Copper alloy/nickeling 24 | Bypass filter Stainless steel

9 Needle guide Copper alloy/nickeling 25 | Port filter Stainless steel

10 [Needle Copper alloy/nickeling 26 | Spacer Aluminum

11 Fixing pin Stainless steel 27 | O-ring Fluoro rubber

12 [ O-ring Fluoro rubber 28 | O-ring Fluoro rubber

13 |O-ring Fluoro rubber 29 | Fitting (Re1/4) Aluminum

14 | O-ring Fluoro rubber 30 | Gasket Fluoro rubber

15 [Fitting fixing pin Stainless steel 31 Case Polyamide resin

16 [ Needle valve body Polyamide resin 32 | Switch Ethylene/propylene rubber

mStainless steel body 0

¢ 0 o 15} Cannot be disassembled

* This figure shows the bar display w/ needle valve.
* The part materials are subject to change without notice.

[No.| _ Partname | Material No.

1 Liquid crystal cover Acrylic resin 18 | Orifice Tetra fluoro resin

2 Liquid crystal - 18 | Fitting fixing pin Stainless steel

3 Base spacer Polycarbonate resin 20 | Q-ring Fluoro rubber

4 Electronic circuit board Glass epoxy resin 21 | Sensor board Glass epoxy resin

5 Sensor cover Stainless steel 22 | Sensor body Stainless steel

6 Switch Ethylene/propylene rubber 23 | Sensor chip Semiconductor silicon
T Knob Polybutylene terephthalate 24 | Filter Stainless steel

8 Lock nut Caopper alloy/nickeling 25 | Filter Stainless steel

9 Needle guide Stainless steel 26 | Spacer Stainless steel

10 Needle Stainless steel 27 | O-ring Fluore rubber

11 Fixing pin Stainless steel 28 | O-ring Fluoro rubber

12 | O-ring Fluoro rubber 29 | Circuit board holder Polyamide resin

13 | O-ring Fluoro rubber 30 | Gasket Fluaoro rubber

14 | O-ring Fluoro rubber 31 Case Polyamide resin

15 | Needle valve body Stainless steel 32 | Switch Ethylene/propylene rubber
16 | Filter Stainless steel 33 | C snap ring Stainless steel

17 | O-ring Fluoro rubber

[SM-662466-A] —90—
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6.4.3 FSM3-L501/102 (LCD display, Large body)

mResin body

/
o

Cannot be disassembled

* This figure shows the LCD display.

* The part materials are subject to change without notice.

I T O N S ™" N

mStainless steel bodv

Liquid crystal cover Acrylic resin Sensor chip Semiconductor silicon
2 Liquid crystal - 11 | Bypass filter Stainless steel
3 Base spacer Polycarbonate resin 12 | Port filter Stainless steel
4 Electronic circuit board Glass epoxy resin 13 | Spacer Aluminum
5 Sensor flow path Stainless steel 14 | O-ring Fluoro rubber
[ Switch Ethylene/propylene rubber 15 | Gasket Fluoro rubber
T Fitting (Re1/2) Aluminum 16 |Case Polyamide resin
8 Sensor board Glass epoxy resin 17 | Switch Ethylene/propylene rubber
9 Sensor body Palyamide resin

=

—ped—t—t1—

]

A

9
h Tt a

774

|
06 60

Cannot be disassembled

* This figure shows the LCD display.
* The parl materials are subject to change without notice,

mmmm

1 Liguid crystal cover Acryle resin Filtar Slainless steal

2 | Liguid crystal 5 11 |Filker Stainless stesl

3 Base spacer Polycarbonate resin 12 | Spacer Stainless steeal

4 Electronic circuit board Glass epoxy resin 13 | Q-ring Fluoro rubber

5 Sensor cover Stainless steel 14 | C type snap ring Stainless steel

[ Switch Ethylene/propylene rubber 15 | Q-ring holder Stainless steel

7 Sensor board Alumina 16 |Gasket Fluoro rubber

8 Sansor bady Stainless steal 17 |Case Polyamide resin

g9 Sensor chip Semiconductor silicon 18 | Swiich Ethylana/nropylene rubbar
—91—
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7. Technical data Use as a guide for selection of the flow rate range when
using the flow rate sensor for suction/unload confirmation or
7.1 How to select flow sensor leakage inspection, etc., with the suction nozzle.
The flow rate can be calculated using the effective
e For P, = 1.89P, (acoustic velocity) cross-sectional area of nozzle (pinhole) and the pressure
Q = 113.2xSxP, difference inside and outside of nozzle.
P, : vacuum P4 : pressurization

e For P; <1.89P, (subsonic
Q = 226.4xSx\/P, (P4-P3)
Q : Flowrate L/min
Adsorption

[ .
® P, : Primary side absolute pressure MPa
® P, : Secondary side absolute pressure MPa P1 : atmospheric nozzle P2 : atmospheric
® S : Effective cross-sectional area of
nozzle (pinhole) mm? P, : pressurization
| ﬂ lw
P, : atmospheric pinhole
) Example of calculation
The figure below shows the calculated value of flow rate when the nozzle diameter is ¢0.1 to 2 and P4 or P2 is varied.
Pi(MPa) | Pi«(MPa) | Px(MPa) | P,(MPa) Acousti_c/ Calculated flow rete value (L/min)
pusate | Cauge | Aosoute | Cauge | subsonc |01 | goz [ g0a] oas | 05 | 907 | o1 | a1 | o2
0.1013 0 0.0313 -0.07 Acoustic | 0090 | 0360 |[0810| 1.440 | 2250 | 4.411 9.002 | 20254 | 36.007
0.1013 0 0.0413 -0.06 Acoustic | 0090 | 0360 |[0810 | 1.440 | 2250 | 4.411 9.002 | 20254 | 36.007
| o1013 0 0.0513 -0.05 Acoustic | 0090 | 0360 |[0810| 1.440 | 2250 | 4.411 9.002 | 20254 | 36.007
'§ 0.1013 0 0.0613 -0.04 Velocity | 0088 | 0352 |0792| 1408 | 2200 | 4312 | 8800 | 19.801 | 35.202
“1 01013 0 0.0713 -0.03 Velocity | 0082 | 0329 |0740| 1.315 | 2055 | 4.028 | 8220 | 18.494 | 32.878
0.1013 0 0.0813 -0.02 Velocity | 0072 | 0287 |0645| 1.147 | 1792 | 3512 | 7.166 | 16.125 | 28.666
0.1013 0 0.0913 -0.01 Velocity | 0054 | 0215 |0483| 0859 | 1343 | 2631 5370 | 12083 | 21.480
0.1113 0.01 0.1013 0 Velocity | 0057 | 0226 |0509| 0905 | 1.414 | 2772 | 5657 | 12727 | 22.626
0.1213 0.02 0.1013 0 Velocity | 0080 | 0320 |0720| 1.280 | 2000 | 3920 | 8000 | 17.999 | 31.998
E 0.1413 0.04 0.1013 0 Velocity | 0113 | 0453 |1018| 1.810 | 2828 | 5543 | 11313 | 25455 | 45.252
8| o1613 0.06 0.1013 0 Velocity | 0139 | 0554 |1.247| 2217 | 3464 | 6789 | 13856 | 31.175 | 55.423
% 0.1813 0.08 0.1013 0 Velocity | 0160 | 0640 |1.440| 2560 | 4.000 | 7.840 | 15999 | 35998 | 63.996
g| 02013 0.1 0.1013 0 Acoustic | 0179 | 0716 |1610| 2862 | 4472 | 8765 | 17.888 | 40.248 | 71.552
3 0.3013 02 0.1013 0 Acoustic | 0268 | 1071 |2410| 4284 | 6694 | 13.119 | 26774 | 60.242 | 107.096
§ 0.4013 0.3 0.1013 0 Acoustic | 0357 | 1426 |3.209 | 5706 | 8915 | 17.474 | 35660 | 80.236 | 142641
05013 0.4 0.1013 0 Acoustic | 0445 | 1782 | 4009 | 7.127 | 11.137 | 21.828 | 44547 | 100230 | 178.186
0.6013 05 0.1013 0 Acoustic | 0534 | 2137 |4.809 | 8549 | 13358 | 26.182 | 53433 | 120224 | 213.731
(Caution)

-When there is a leakage in the piping, etc., the actual flow rate becomes larger than the calculated value. When selecting the
flow rate, consider the amount of leakage in the piping.

-When there is a portion narrower than the suction nozzle diameter in the middle of the piping, the flow rate may be reduced to
lower than the calculated value. In addition, suction confirmation, etc., may become impossible.

-The effective cross-sectional area is just a guideline. When the nozzle is long and thin, the effective cross-sectional area
becomes smaller than the opening area.

- The response time is determined by the inner volume of the piping from the flow rate sensor to suction nozzle (pinhole). For
high-speed detection, reduce the inner volume of the piping as much as possible by installing a flow rate sensor near the
suction nozzle, etc.
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