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PISCO.

10 mm Width LED Pressure Sensor
FVML10S Type

Thank you for purchasing PISCO
product. Please be sure to read this
User's Manual before using this item in
order to make sure the safety. Please
keep this manual handy with care,
so that you can refer to it whenever
necessary.

Operating Instruction

- )

HIR0085-00

@® Warnings

1. This product must not be used in the gas or ambience where corrosive substance is dissolve.

2.Avoid using this product in the inflammable and explosive gas, liquid or ambience. This product is not designed to be explosion-proof and may cause fire or
explosion.

3. This product shall not be used in the temperature higher than the specified range thus generating heat. To do so can cause damage to the sensor.

4. Make sure that the power supply is turned off when wiring.

@ Cautions

1. Make sure to use a stable DC power supply.

2. Make sure to provide the surge voltage absorption circuit in the relay or valves that connect to the output or power supply terminals. Also, make

sure to avoid usability that the power supply exceeds the rating.

When using a unit power source such as a switching power supply, make sure to ground the FG terminal.

The output terminal shall never be short circuited with other terminals.

If wiring or usability applying a noise or so, it may cause malfunction.

Do not give a strong tensile force or extreme bending to the lead wire. It may cause breakage of the wire or the connector.

Avoid pressing the setting buttons with a sharp pointed tool. It may break the buttons.

Do not apply excessive force to the setting button. It leads to breakage of the button or the product itself.

Avoid pressing the display excessively with a finger. The seal may drop out or be broken.

10. Do not give a shock or impact. It may cause sensor failure.

11. Protective film is affixed to the LED display surface at the time of shipment. Please remove it as necessary.

12. Do not use the sensor in locations exposing to water drops, oil drops, dust, etc. It is neither drip-proof nor dust-proof structure, so it may cause

@ N O~

©

W Panel Operation Procedure )
Unlock the operation mode

(pressure detection)

No key operation
for more than 5 sec.
I

Mode Selection

Press A & ¥ buttons together
more than 1 sec.
I

Zero Adjusting mode
OA (Displayed)

Switch Setting mode

SS (Displayed)
- Press
Press ¥ button ARV
butions Display Setting mode
dl (Displayed) together
=B o - more than
1 sec.

Press ¥ button

In (Displayed)

Initial Setting Mode

H‘ Auto-reference Mode

Ar (Displayed)

Panel Operation Procedure

@ Cautions

1. Avoid pressing the setting buttons with a sharp pointed tool. It may break the buttons.
2. Do not apply excessive force to the setting button. It leads to breakage of the button or the product itself.

@ Mode Selection

Press A & ¥ buttons simultaneously
more than 1 second in the Operation Mode
to enter Selection mode.

When entering Selection mode, "OA" will be
displayed. Each time you push the ¥ button,
the display changes in the order of

OA — SS —dl — In — Ar — 0A.

1 =

-

mmj

Display the mode you want to set and press
¥ and A buttons simultaneously for 1 second
or more. The selection is confirmed and

enter each setting mode.

S1

0A: Zero Adjusting mode \
SS: Switch Setting mode
dl: Display Setting mode
In: Initial Setting mode
Ar: Auto-reference mode | ]
@ Caution
3. With non-operation state for more than 5 seconds while entering the Selection mode, the Selection mode will be canceled and automatically
back to the Operation mode. After entering each setting mode from the Selection mode, it will not return to the Operation mode even if there
is no key operation for more than 5 seconds.

(® Zero point correction {(Zero Adjusting mode)

(v) A
Wl
H B H B

It enters the Zero Adjusting mode, and zero Confirm that the display is "0", and press ¥
point correction is applied once at this point. and A buttons simultaneously for 1 second
If the display is not "0" here, press ¥ and A or more.Return to the Operation mode and
buttons simultaneously once. start pressure detection.

Re-correction of zero point is applied.
* Zero point correction can be performed

any number of times.

H B
Release the pressure from the pressure port
and enter the Zero Adjusting mode from the
Selection mode according to "Panel Operation
Procedure, D Mode Selection".

+ 5% of display pressure range

Setting range and change unit

Display Magnification . L Negative pressure type Compound pressure type
Display M ficati
No. Ispiay Magniiication Setting range Change unit Setting range Change unit
. . 1kPa( =< OkPa)
1 X 1 (kPa/MPa) 99 ~0 1kPa 99 ~ .30 0.01MPa(0kPa< )
3 X 0.75 (cmHg) -75~0 1cmHg - -
0.01bar( = Obar)
4 X 0.01 (bar) -.99 ~ .00 0.01bar -99~3.0 0.1bar(Obar < )
5 X 0.145 (psi) -14~0 1psi 14~ 44 1psi
@ Cautions N

5. SW switch pressure value and hysteresis setting must be performed after "Panel Operating Procedure, @ Setting Switch Output Action".
In particular, when changing the output operation from the Separate mode to the Window-comparator mode, all hysteresis setting will be "0".
Also, the Switch pressure value of SW1 will be the same as that of SW2. It is changed to work pressure value. Therefore, be sure to set SW
switch pressure value and hysteresis value after setting Switch Output Action.

6. Hysteresis values and Filter values are set to 0 at the factory shipment.

@ Display on/off {Display Setting mode)

Enter the Display Setting mode from the
Selection mode according to "Panel
Operation Procedure, @ Mode Selection".

@ Cautions

10. Set according to “Panel Operating Procedure, ® Setting of Display Magnification, Switch Output Action <Initial Setting mode>"

11. The factory setting is set to "1 time" of Display Magnification No. 1.

12. For the Display Magnification No. 1 of the Compound pressure type, Negative pressure ( < 0 kPa) displays by 1 kPa unit, positive pressure
(> 0 kPa) is displayed by 0.01 MPa unit. For the Display Magnification No. 4 of the Compound pressure type, Negative pressure (< 0 bar)
displays by 0.01 bar unit, positive pressure (> 0 bar) is displayed by 0.1 bar unit.

®The procedure in which indication pressure values are taken as operating pressure setting of SW1, SW2 (Auto-reference mode)

s1 v A
H N

The auto reference mode is a function in which the indication
pressure can be taken automatically as the operating pressure set
value of SW1, SW2 by button operation.

Enter the Auto-reference mode from the
Selection mode according to "Panel
Operation Procedure, 1 Mode Selection".

i --EXEd
|

"on" or "oF" is displayed.

Every time you push the A button, the "on" indication and the "oF" indication are switched.
The "on" indication is display (always display) mode, and "oF" display is non-display
(lights out) mode.

After selecting Display setting mode, on / off,
press ¥ and A button simultaneously for 1
second or more to save the setting. Return to
Operation mode and start displaying pressure.

@ Cautions

7. While the non-display mode is selected, if the non-operation state lasts for more than
10 seconds in the Operation mode, the display will go out, and the display looks like as
shown right. Also, when SW outputs while the display off, red LED on S1 or green LED
on S2 will light.

8. If you want to display the pressure temporarily while the non-display mode is selected,
push the ¥ or A button once. Detecting pressure is displayed, then the display turns
off again if the non-operation state continues for more than 10 seconds.

9. The factory default setting is set to "on" display mode.

Only decimal point will light.

(®Setting of Display Magnification, Switch Output Action (Initial Setting mode)

)4

A

DOWN UP

Display Magnification Switch Output Action
The current setting is displayed. Here, the left digit represents "Display

Magnification No.", and the right digit represents "Switch Output Action No.".

Enter the Initial Setting mode from the Selection mode
according to "Panel Operation Procedure, (D) Mode Selection".

Every time you push the A button, "Display Magnification setting" < "Switch Output Operation setting" is switched. The one that is blinking is the setting

item you have selected. \

Display Magnification setting Switch Output Action setting

Every time you push the W button for the left digit for
"Display Magnification No.", it switches in the order of
1> 3—24—5 —1.

To set the Switch Output Operation, blink the digit on the right side and

select the Switch Output Operation No. with the W button. Every time you

push the ¥ button, it switches in the orderof { =2 -3 >4 —>5—-6—>7
—-8—1.

* For Switch Output Operation No., please check the Switch Output Opera-
tion No. / Operation Diagram in the table below.

After selecting Display Magnification and Switch Output Operation is completed, press the ¥ and A buttons simultaneously for 1 second or more
to save the setting. Return to Operation mode and start displaying pressure.

*Switch output operates according to the setting before entering Selection mode until the new setting is saved (while setting in progress).

The new setting will be valid only after saving.

Display Magnification No.

When the display pressure flashes with applying a pressure wanting to be set, press the A
button to set the SW1 switch pressure and press the ¥ button to set the SW2 switch pressure.

When you press the button, the flashing speed of the screen will be faster.

]
After setting Switch pressure of SW1 and
SW2, press ¥ and A buttons simultaneously
for more than 1 second to save the setting.
Return to Operation mode and start displaying
pressure.

@ Caution

13. When the A or ¥ button is pressed, if the input pressure to the sensor exceeds the set range of Switch pressure value of SW1 and SW2 in
the “® Switch Setting mode™ , or window-comparator mode is selected by Switch Output Action in the “® Initial Setting mode” and “P1
= P2-2H" is not satisfied, error "E1" is displayed. By pressing the & button while "E1" error displaying, the process will return to the save
stand-by state of Switch pressure setting of SW1 or SW2.

@ Panel Lock setting
Set panel lock

~ = v A
[
|

DOWN UP

In the Operation mode, press A button for 4 seconds or more.
"PL" flashes 3 times and panel lock is set. Start displaying pressure again after setting.

Cancel panel lock

In the Operation mode, press ¥ button for more than 4 seconds. "PA" flashes 3 times and the
panel lock is cancelled. Start displaying pressure again after cancellation.

Operations during panel lock setting

A

DOWN UP

"PL" flashes 3 times when there is some operation during panel lock setting, start displaying
pressure display again. Operation is not accepted.

Error Indication

Error No.

Error details

Setting condition

How to clear the

Check timing Error

Priority

Flash ROM error

Checksum abnormality

- Please consult the
Sensor activation ’ ) 1
nearest Pisco office

Abnormal setting value
for Auto-reference mode

The input pressure to the sensor is out of the set
switch pressure range, or "P1 = P2 — 2H"is not| pressure value of SW1 and

satisfied in the Window-comparator mode

When saving the switch
Pressing 4 button 2
SW2 in Auto-reference mode

Pressuring while setting
Zero Adjusting mode

Detecting pressure = -5% below the minimum

display pressure range, or = +5% above the
maximum display pressure range

Zero point correction
in Zero Adjusting
mode

Pressing A button 3

Parameter abnormality
occurs during pressure

"P1 = P2 — 2H" is not satisfied in the

During pressure Re-activate the

detection window-comparator mode detection sensor by reboot
~ Make detecting
Detected pressure . )
o |'-|‘ :-: exceeds 1p1 0% F.S Detecting pressure > 110% F.S. Operation mode pressure = 110% 5
Shi o FS.

Flashing indication

Display Magnification No. Display Magnification Negative pressure type Compound pressure type
1 X 1 (kPa/MPa) -5kPa ~ 5kPa -20kPa ~ 20kPa
3 X 0.75 (cmHg) 75~0 —
4 X 0.01 (bar) -.99 ~ .00 -0.2bar ~ 0.2 bar
5 X 0.145 (psi) -14~0 -2.9psi ~ 2.9 bar
—@ Caution ~

4. "E2" is displayed by the monitoring function when over *5% of pressure range is applied to the pressure port. By pressing 4 button, E2 will
be canceled and return to the Operation mode. Reliably release the pressure port pressure and Perform zero point correction again after
ensuring pressure release from the pressure port.

® Setting SW switch pressure value, Hysteresis, Filter (response) (Switch Setting mode)

H B
Enter the Switch Setting mode from the
Selection mode according to "Panel
Operation Procedure, @ Mode Selection".

Filter setting Hysteresis setting

. I . P Pressure range
Display Magnification No. Display Magnification e P s gCompoun O T e
1 X 1 (kPa/MPa) -99 ~0 -99 ~ .30
3 x0.75 (cmHg) -75~0 -
4 x0.01 (bar) -.99 ~.00 -99~3.0
5 x0.145 (psi) -14~0 -14~44
Switch Output Action No. / Operation Diagram
Output SWi SW2
Mode Separate Window-comparator Separate Window-comparator
Action HI LO A B HI LO A B
1 ©) O
2 ©)
3 O
4 O ©)
5 @) ©)
6 O @]
7 o
8 O O
Rscoureseting Lower i Soting 1 Lowerfimil Setng 1

malfunction.
Specification
Model Code FVML10S \ FVML10S-P \ FVML10SR | FVML10SR-P
Spec. For negative pressure/NPN output \ For negative pressure /PNP output \For pound pressure /NPN output \ For compound pressure /PNP output
Fluid medium Air, non-corrosive gas, incombustible gas
Pressure detection method Diffusion semiconductor pressure switch
Operating temperature range 0~ 50°C (no freezing)
gp‘:g&;zns Storage temperature range -20 ~ 70°C (Atmospheric pressure, Humidity: 65%RH or less, no freezing)
Operating humidity range 35 ~ 85% RH (no dew condensation)
Vibration proof 100m/s?
Shock resistance 150m/s?
Protective structure Equivalent to IP40 of IEC standard
Pressure Operating pressure range -100kPa ~ OkPa -100kPa ~ 300kPa
range Pressure proof 0.9MPa 1.4MPa
Power Power supply 12 ~ 24 VDC * 10% (including Ripple P to P)
supply Current consumption Max 30 mA (at All LED on, no load with 2 points outputs)
Display element "-" Sign & 2 digits, 7 segments Red LED
Display frequency 4 times / sec.
Monitor system Overpressure indication, blinking display
Display Panel lock function On / Off by push-button
Non-display function On / Off by push-button
Indication accuracy +3%F.S. (0 ~50°C. at Ta= 25°C)
Zero point adjustment Adjustable by zero adjusting mode
Output points 2 point switch outputs
Output method NPN open collector \ PNP open collector \ NPN open collector \ PNP open collector
Switch capacity 30 VDC 80 mA or less ‘ 26.4 VDC 80 mA or less ‘ 30 VDC 80 mA or less ‘ 26.4 VDC 80 mA or less
Residual voltage Max 1.2 V (at load current 80mA)
Output mode Separate mode, Window-comparator mode (Selection)
Switch Pressure setting range -99 ~ 0 (kPa) -99 ~ 0 (kPa). .00 ~0.30 (MPa)
output Operational indication Output ON: LED ON (SW1: RED, SW2: GREEN)
Temperature characteristics +5%F.S. (0 ~50°C. at Ta= 25°C)
Repeat accuracy +0.3%F.S.
Response time Filter setting at 0 msec : 5 msec, Setting range (Selectable from 0 ~ 99 msec)
Hysteresis adjustment 0 ~ 30count
Overload protection Equipped Not equipped \ Equipped Not equipped
Number of output 1 output
Output voltage 1~5V
Zero point voltage (0 kPa) 1+0.06V 2 +0.06V
Vollagea ‘;’)V;I)tlri]egi-gga(;l‘li%g;essure 4.6 +0.06V 1.1 £0.06V
Analog - -
Voltage with Max. positive _
output pressure applied (300 kPa) 5006V
Output current 1mA (MAX)
Linearity +0.5%F.S.
Repeat accuracy +0.5%F.S.
Temperature characteristics 5%F.S.(0 ~50°C. at Ta= 25°C)
Operation Method
M Wiring Connection
NPN Output Mode PNP Output Mode
( ~ (Brown)+V ( B '(Brown)+V
i DC12~24V r o DC12~24V
I
(Blue) OV o OV ! (Blue) 0V oV
< =z
£} Analog output ‘ ‘ %)' G analog output
| g (Gray) o Analog output | o (Gray) o Analog output
g (Black) SW1 g (Black) SW1
O O
| _load | | _load |
!(White) Sw2 M oad | /(White)SW2 Moad |
] [l N Q [l
B Description of Panel SW1: Red LED ¥ button A button
v A
DOWN UP
SW2: Green LED *" Sign & 2 digits LED

M LED Display at Start-Up
(Activation)

v A v A

=

Operation mode (pressure detection) starts.

DOWN UP DOWN UP

All elements lit up for 2 seconds.

SW1, SW2 switch pressure value setting

S1 LED flashes, and the current SW switch pressure value is displayed. Every time you push
the ¥ and A buttons simultaneously once, the display changes in the order of SW1 switch
pressure setting = SW2 switch pressure setting — Hysteresis setting — Filter setting —
SW1 switch pressure setting.

»

Hysteresis setting

Filter setting

In SW1 switch pressure value setting indication
(S1 LED flashing), select SW1 switch pressure
value with ¥ and A button. Likewise, SW2
switch pressure value is selected by displaying
SW2 switch pressure value (S2 LED flashing).
* When the Window-comparator mode is
selected by the Switch Output Action, SW1 and

SW2 are set within the range of P1

and A button.

0 to 30 counts.

<P2-2H.

In Hysteresis setting indication (S1, S2 LED
flashing), select hysteresis value with ¥

In Filter

setting (displaying 0), select filter

setting value with ¥ and 4 button.

* The filter value can be selected from 0 to 99 msec.

* Hysteresis can be set within the range of

* When Separate mode is selected by Switch
Output Action, the operating pressure of SW1
and SW2 can be set within the display range.

* Hysteresis (H) can be set within the range of
P1 < P2 - 2 H when the Window-comparator
mode is selected by Switch Output Action.

After completing SW switch pressure value, hysteresis and filter setting, press ¥ and A buttons
simultaneously for 1 second or more to save the setting. Return to Operation mode and start

pressure detection.

*Switch output operates according to the setting before entering Selection mode until the new
setting is saved (while setting in progress). The new setting will be valid only after saving.

Separate mode Window-comparator mode

(HI operation)

(A operation)

A AR AN

OFF

P1:SW1 P2:SW2 P1 P2
S : Negative pressure type | { S : Negative pressure type {
-100kPa OkPa -100kPa OkPa
SR : Compound pressure type } { SR : Compound pressure type } {
-100kPa = 0kPa - 0.3MPa -100kPa > 0kPa - 0.3MPa
H H H H

(LO operation

ON ?——;‘

(B operation)

BRI

)
? OFF

OFF OFF
P1:SW1 P2:SW2 . P1 P2
S : Negative pressure type | | S : Negative pressure type {
-100kPa 0OkPa -100kPa OkPa
SR : Compound pressure type | f | SR : Compound pressure type f f |
-100kPa > OkPa > 0.3MPa -100kPa > OkPa - 0.3MPa
H H H H

P1=P2orP1=P2
P1: Setting 1, P2: Setting 2, H: Hysteresis

P1=P2-2H

The factory default setting

Sensor Type Negative pressure type Compound pressure type
Switch Output Switch Output Action No. 4 Switch Output Action No. 1
Action No. Separate mode (SW1: LO operation / SW2: LO operation) Separate mode (SW1: HI operation / SW2: HI operation)
pressure setting -50kPa (SW1,SW2) 100kPa (SW1,SW2)

* Please make inquiry about other details to the following.

NIHON PISCO CO.Ltd.

OVERSEAS MARKETING DEPT.
3884-1 MINAMIMINOWA, KAMIINA, NAGANO-PREF, 399-4588, JAPAN

TEL: +81-(0)265-76-7751

FAX: +81-(0)265-76-3305

E-mail: intl@pisco.co.jp



