Digital Pressure Sensor

ESF2

Pressure Sensor with
Easy-to-Read LED Display

B Pressure status can be checked at a glance
from the red digital pressure value and analog
bar displays.

B Measurement pressure is averaged by the
chattering prevention function to prevent
incorrect outputs due to momentary pressure
changes.

B The automatic teaching function teaches
pressure values for good and bad products.

B Industry’s smallest models at just 28 x 28 x
29 mm.

Be sure to read Safety Precautions
on page 6.

Ordering Information

Sensors
. Model
Pressure range ON/OFF output Linear output NPN output PNP output
Positive pressure 0 to 100 kPa o lect E8F2-A01C E8F2-A01B
pen collector . .
. 0to 1 MPa (two independent outputs) 1to5V E8F2-B10C E8F2-B10B
Negative pressure 0to-101 kPa E8F2-ANOC E8F2-ANOB
Accessories (Order Separately)
Appearance Name Model Remarks
Mounting Bracket | E89-F3 Provided with the E8F2.
Panel-mounting .
Bracket E89-F4 Spacer provided.
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Ratings and Specifications

E8F2

Sensor

NPN output E8F2-A01C E8F2-B10C E8F2-ANOC
Item Model PNP output E8F2-A01B E8F2-B10B E8F2-ANOB
Power supply voltage 12 to 24 VDC+10% with a ripple (p-p) of 10% max.
Current consumption 70 mA max. *1
Pressure type Gauge pressure
Rated pressure range 0 to 100 kPa 0to 1 MPa 0to-101 kPa
Pressure setting range 0 to 100 kPa 0to 1 MPa 0to-101 kPa
Withstand pressure 400 kPa 1.5 MPa 400 kPa

Applicable fluid

Non-corrosive gas and non-flammable gas

Operating mode

Hysteresis mode, window mode, and automatic teaching mode

Repeat accuracy
(ON/OFF output)

+1%FS max.

Linearity (linear output)

+1%FS max.

Response time (ON/OFF output)

5 ms max.

Linear output

1 to 5 V with an output impedance of 1 kQ and a permissible resistive load of 500 kQ.

ON/OFF outputs

NO or NC open collector (depending on whether the output configuration is NPN or PNP)

Load current

30 mA max.

Output applied voltage

30 VDC max.

Residual voltage

NPN open collector output: 1 V max. with 30 mA load current
PNP open collector output: 2 V max. with 30 mA load current

Display *2

3.5-digit red LED

Green LED bar indicator

The orange LED is lit for two independent outputs with output transistor turned ON.
Green unit indicator

Display accuracy

+3%FS+1 digit max.

Protection circuits

Reverse polarity protection, load short-circuit protection

Ambient temperature range

Operating: 0 to 55°C
Storage: —10 to 60°C (with no icing)

Ambient humidity range

Operating/Storage: 35% to 85% (with no condensation)

Temperature influence

+3%FS max.

Voltage influence

+1.5%FS max.

Insulation resistance

100 MQ min. (at 500 VDC) between current-carrying parts and case

Dielectric strength

1,000 VAC at 1 min

Vibration resistance

Destruction: 10 to 500 Hz, 1.0-mm double amplitude or 150 m/s?, three times each for 11 min in the X, Y,
and Z directions

Shock resistance

Destruction: 300 m/s? 3 times each in the X, Y, and Z directions

Degree of protection

IP50 (IEC)

Pressure port

R (PT) 1/8 taper screw and M5 female screw

Connection method

Pre-wired (standard length: 2 m)

Cable

Approved by UL

Weight (packed state)

Approx. 110 g

. Pressure port
Material

Aluminum die-cast

Case

Heat-resistive ABS

Accessories

Mounting Bracket, Instruction manual

*1. The current consumption is approximately 43 mA in energy-saving mode.

*2. Display Example of Digital Indicator

Setting unit
Model kPa
Applied pressure Digital display
E8F2-A01C 100 1 0 0 « O
E8F2-B10C 1000 1 0 0 0
E8F2-ANOC -101 -1 0 1 ¢ 0

Note: The period (o) in the display indicates the decimal point.
Its position will not change unless the setting unit is changed.
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E8F2
Engineering Data (Typical)

Temperature vs. Linear Output Current Temperature vs. Operating Pressure Fluctuation

Fluctuation
E8F2-A01[] E8F2-A01[]
o +10 —~+10
2 2
g 2
5 H
g 45 “g +5
g_ Pressure 0 Rated preis:J r: g
E o Wil 2 /—w‘
s bmm=m T © 0 — |
g | S |
5 | 2 |
| E |
| ) |
5 ! QL 5 |
-5 1 o 5 1
| |
| |
j 1
-10 1 -10 |
25 0 25 50 55 75 25 0 25 50 55 75
Temperature ('C) Temperature ('C)
Pressure vs. Linear Output Linearity
E8F2-A01[] E8F2-A01[]
E 6 @ +1
S 2
g) ~
<
E] % +0.5
5 4 A o
3 / 5
I Q
g e 5,
g 3 /
2 v
-0.5
1
-1
0 20 40 60 80 100 0 25 50 75 100
Pressure (kPa) Pressure (kPa)

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved. 3




E8F2

I/O Circuit Diagrams

NPN Output
Oper- Timing chart
atin Model . X Output circuit
9 Hysteresis mode Window mode P
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Nomenclature

E8F2

PRESSURE LEVEL

Rk

sl E

Display Panel
(1) Bar Indicator (Green)
Indicates the degree of measured pressure in relation to the set
pressure.
(2) Numeric and Menu Display (Red)
Indicates measurement values and setting menu items.
(3) Unit indicator (Green)
Indicates the unit used for detection. The unit indicated on the
indicator is the one currently set.
(4) OUT1 Indicator (Orange)
Lit when OUT1 is turned ON.
(5) OUT2 Indicator (Orange)
Lit when OUT2 is turned ON.

OMRON
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Operation Keys
(6) ® Up Key, (7) ® Down Key
e Used to select or change the setitems, set contents, and set values

in setting mode.
e Press either key to check the ON and OFF points in measurement

mode. The values are reset by pressing both keys simultaneously.

» Use together with the SET Key for setting the Sensor to a special
setting mode or energy-saving mode.

(7) <) SET Key

¢ Used for entering the set contents and set values in setting mode.

* Used for setting the Sensor to basic setting mode or pressure
setting mode.

(c)Copyright OMRON Corporation 2007 All Rights Reserved.
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E8F2
Safety Precautions

Refer to Warranty and Limitations of Liability.

| /\ WARNING
This product is not designed or rated for ensuring @ Adjustments
safety of persons either directly or indirectly. « Filter the gas with an appropriate air filter so that the applied gas will
Do not use it for such purposes. be free of moisture or oil.
¢ Be sure to use the Sensor under the rated pressure.
. o When setting the set pressure of the ON or OFF point of the output

Precautions for Correct Use transistor by pressing the mode selection key, use a manometer if
Do not use this product in atmospheres or environments that exceed precise pressure settings are required. The Sensor has a display
product ratings. error of +3% FS+1 digit at room temperature. Refer to Display

. accuracy in Ratings and Specifications.
@ Installation e Turning ON the power
Do not use the Sensor in an environment subject to corrosive or The Sensor is ready to operate 0.5 s after it is turned ON. When the
combustible gas. load and Sensor are connected to separate power supplies, be
sure to turn ON the Sensor first.
® Wiring
If no linear output is used, cut the gray lead wire short and apply ® Others
insulating tape to the lead wire so that it will not come into contact with Make sure the Sensor does not get wet.
any other terminal.
® Mounting
* Do not apply a tensile strength in excess of 50 N to the cables or
connectors.

e The pressure port (made of aluminum die-cast) is fixed with tapered
R(PT) 1/8 male screws and M5 female screws. When using tapered
screws, use tapered Rc(PT) 1/8 female screws.

e Wrap the tapered R(PT) 1/8 male screws with sealing tape to
prevent any leakage. Tighten the male screws to a torque of 10 N-m
max.

o Tighten M5 female screws to a torque of 2 N-m max.

¢ Tighten each male screw by using a 12-mm wrench to hold its
hexagonal head, not its body.

E8F2

Hexagonal head

* When attaching the Mounting Bracket to the Sensor, make sure
that each M3 screw is tightened to a torque of 0.5 N-m max.
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E8F2

Dimensions (Unit: mm)
Sensors
E8F2 Display panel 28 . 29 17)—+

27 2 2 255 9—+f=-8+|

Pressure port Two, M3 depth 6

R(PT) 1/8
M5 depth 8

@
W\

o [ O

fe—— 20;»‘

20.5— 4-dia. vinyl-insulated round cable with 5 conductors
(Conductor cross-section: 0.15 mm?, Insulator diameter: 0.9 mm),

‘{6 Standard length: 2 m
8 o
With Mounting Bracket — Mounting Hole Dimensions
Attached
Two, M3
T

’47274» } 5.4

T 28.5
15
|
Accessories
Mounting Bracket
E89-F3 le—20.5 —]
15T % i
i
‘ Two, 3.5 dia.
27
20—
[:4,5» Four, R1
5 |

Q
I LU i
- X/ \’%J
90;:0 5 i Two, 3.5 dia.

Note: Provided with 1 R7.25
the E8F2. R1.6 max. 16 Four, R2.5
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Panel-mounting Bracket

E89-F4

Note: Spacer provided.

E8F2

Panel Cutout Dimensions

0

20.65 —| Spacer Not Mounted Spacer Mounted
12154~ .
330 36°9°
' T
|
Em i 33'0° 36°°
Panel*
| K
z ]
| |
Panel*
4 25 17
40 / i 413 i
- - | U
- — =
o ] ! (=== ] } |} ) ﬂ
’ rf

H—
(c
1N\
[=r=

[T

Spacer
* Applicable panel thickness: 1.2 to 4 mm
Note: The spacer can be removed from the Panel-mounting Bracket.

The panel cutout dimensions can be adjusted as shown above by
attaching or detaching the spacer.
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E8F2

Reading the Digital Display
The E8F2 displays alphanumeric characters, such as The following abbreviations are used by the digital display.
measurement values and menu items, on a 7-segment

. Abbreviation | Meaning \ Abbreviation| Meaning
display. Examples are shown below. Unt Unit DSP Display
Display Meaning M-A Manual/Auto AVE Average
- . OPE Operation BAR Bar
— Output type: Operation
oL put yps: Zperalon PRT Protect AUT Auto
[N Unit: kPa HYS Hysteresis ECO Echo
ren — WID Width
it
Il "~ I Cclc|r -~ b I e I T B T AP I | [ [
e = B e I e O I I N I I I O e e O o I I e BT e
A B CDEFGH|I|JKLMNOPAQQR S T UV WX|Y Z

Modes

The E8F2 has a variety of functions in addition to a measurement value display function. These functions are divided in four modes,
with the measurement mode branching into three subordinate modes. The relationship among each mode and switching methods
is shown in the following figure.

Power ON
| , @+ ©+6 , |
Zero reset | | Energy-saving (1
! No operation ®+6 ! Sl il
, ® o © O+& & .
|Confirmation of ON/OFF setting point | Measurement mode | Energy-saving (2) |
! No operation ®+ 6 !
A SA0%
@ |or ® @& or @+®
D+© e D+©
- 4 Initial setting mode | - i 4 Pressure setting mode I fffffffffffffff - 4 Special setting mode |f -—

*1H| B

| Manual setting Auto teaching |

|,_:, i OUT1ON point setting |¢— —>| = H 1:0UT1 2-point teaching |—

- ‘ ‘ -
| . o |
| I ! | ! I
| I ! | ! I
} ! } I } |
I ! | I | _ |
| ,’_,' ,—,,': : Unit setting i | i | —>| H- ,'; : Key protect setting |— !
! | | |

I ! | |
1 - n®lI® | i = @l ®lT® : | mn‘®lr.® } |
! | 1~ 1+ Pressure setting method | L | i - : OUT1 OFF point setting | |,':. ' OUT1 1-point teaching | Lo | 11 2 7+ Hysteresis width setting | |
‘ ali® L L B |
| “OC. lT - | | = @l ®lI® : | - . lr ) ) |
! |.;, T Outpﬁ type setting | b |,_-, : OUT2ON point setting| |,':.,'—,’ |- OUT2 2-point teaching | b | Zool Wmdf\fl width settmg| |
| SRS o ! SIS |
} 1 } I r @ l - - Y @ l T @ - : } | _( I~ 1. Display refresh | }
e [ ! | i~ - - OUT2 OFF point setting | | .=+ OUT2 1-point teaching | | ! Q- speei sfmng !
I ! I ® ® I
| ® | a1 o |

| ——

| | [AuE g e song | | |
************************************************ ‘ BIE ‘

|
Note 1. ¥2> means to press a key for approximately two seconds. ({3> means to press for three seconds.) } | ) IZ! _ . Bar display | 1
2. The following conditions exist when returning from a setting mode to the measurement mode. \ LITTE * range setting \
@ & : The setting value is saved. 1 ® | T S |
! I
! I

@ + ®:The setting value is not saved. (Previous setting remains.)
*1. Moves when the pressure setting method in the initial setting mode is set to 7 (manual).
*2.Moves when the pressure setting method in the initial setting mode is set to A (auto teaching).
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Zero Reset
Note: Perform the zero reset with the Sensor open to atmospheric pressure.

PRESSURE LEVEL

Press ® and & at the same time to reset the displayed measurement value to
zero. The zero reset must be within £5% FS of the rated pressure. If this range is

exceeded, the zero reset will be invalid.

LRESET L RESET

Measurement mode Normal operation

PRESSURE LEVEL
—————

)

om_am e

L ResET

Error

Initial Setting Mode
Set the unit, pressure setting method, and output type in the initial setting mode.

Setting items

PRESSURE LEVEL

1. When @) is pressed for approx. 2 s, the system will enter initial setting mode,
and the setting item Li~t will be displayed.
2. Select the setting items (L, 7-F, aFF), using ® and &.

o
Measurement |~ ~ s

mode an_an e

L ResET

Setting items

PRESSURE LEVEL

U N

o _on
LRESET

PRESSURE LEVEL PRESSURE LEVEL,
——— —————

T ® ® L
e [N

om_om ke om_om ke

LReseT- LReseT-

1. Press @& when LinL is displayed, and the set unit will be displayed.

2. Select the unit using ® and ®.

3. Press @) to select the displayed unit, and the system will return to the setting item
display (Link).

4. Press ® and & at the same time to return to the setting item display ( L/~ ) without
changing the selection.

Note: The unit mmHg can be set only with he E8F2-ANOL].

Note: This menu item is prohibited in Japan due to revisions to the Measurement Law that prohibit the use
of non-Sl units. Leave the setting at the initial setting of '~ (kPa) and do not change the setting to
other units.
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Pressure Setting Method

Pressure setting
Setting item

PRESSURE LEVEL

U N

om_om_wa

~ : Manual setting (The ON point and OFF point are set manually.)
i : Auto teaching (The ON point and OFF point are automatically
set to match the actual object.)

1. Press & when ~ - is displayed, and the set pressure setting method will be displayed.
2. Select the pressure setting method using ® and ®.
3. Press @) to select the displayed pressure setting method, and the system will return to the setting item

display (~-A).
4. Press ® and & at the same time to return to the setting item display ~ - without changing the
selection.
Output Type Setting
CEISHS)
l Output type setting

Setting item

PRESSURE LEVEL

rmally open

:No
: Normally closed

. Press @& when 5 FF is displayed, and the set output type for OUT1 will be displayed.

. Select the output type using ® and ®.

. Press &) to select the displayed output type, and the set output type for OUT2 will be displayed.

. Select the output type using ® and .

. Press @) to select the displayed output type for OUT2, and the system will return to the setting item display
(aPE).

6. Press ® and & at the same time to return to the setting item display (57 F ) without changing the selection.

O b~ 0OND =

—| Returning to Measurement Mode |

|
Setting items

7777777777777777777777777777777777777 ‘
} Unit setting Pressure setting Output type :

|
|

|
! b - _ | @@(toset)
| LS T |
| | ®+©@(orotsen Measurement mode
|

|
I Creser Creser— Creser |
|

|
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
To save the setting: To not save the setting:
Press the & for approx. 2 s when the setting item is Press ® and ®@ at the same time when the setting item is
displayed. displayed.
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Pressure Setting Mode

The E8F2 outputs signals based on the measurement values turns ON (ON point) and the point at which output turns OFF
and can be used to control external devices, such as valves (the OFF point). There are two setting methods: manual and
and vacuum equipment. auto-teaching.
To control external devices, a reference value is set, and This section describes these setting methods for the ON
settings are made so that the output turns ON if the points and OFF points. (Note: The following description
measurement value exceeds the reference value, and OFF if applies when the output type is set to normally open.)
it falls below the reference value. (This relationship can also Also, the hysteresis mode and window mode are determined
be reversed.) by the relation between the ON point and the OFF point.
Pressure setting mode is used to set the point at which output (Refer to the following table for details.)
i
Mode Relation between ON/OFF set values Operating mode
Normally open Normally closed
Output Output
ON ON
Hysteresis mode | ON-point set value > OFF-point set value
OFF OFF
0 OFF S\‘/ ON év Pressure value 0 OFF év ON év Pressire value
Output Output
ON ON
Window mode ON-point set value < OFF-point set value
OFF OFF
0 ! ' Pressure value 0 ! ' . Pressure value
ON SV OFF sV ON SV OFF sV
ON-point set value = OFF-point set value The output will be unstable. Use hysteresis mode or window mode.

Note: Standard default settings: ON point = (-)30 kPa, OFF point = (-)27 kPa. Negative values are for the E8F2-ANOC only.

Manual Setting
Note: Manual setting can be performed if ~ is selected for the pressure setting method in the initial settings.
Manual setting

PRESSURE LEVEL PRESSURE LEVEL

PRESSURE LEVEL

Il

[

LReseT-

z o
Measurement mode‘ - -

on_om ke

LReseT- LReseT

) ( ?
{} displayed) {}dlsmayed) {}dismayed) {}dlsmayed)
OUT1-ON point OUT1-OFF point OUT2-ON point OUT2-OFF point

PRESSURE LEVEL PRESSURE LEVEL PRESSURE LEVEL
—————

]
L

[HEIc]

LReseT-

LReseT- LReseT

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(alternately (alternately alternately (alternately |
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|

|

|

|

|

|

|

| -
|

| on_om
|

|

|

|

|

Change the SV using @ and @
. Press & to enter the pressure setting mode, and 5~ and the set ON point for OUT1 will be alternately displayed.
. Change the ON point (for OUT1) using @ and ®.
. Press @) to select the displayed ON point, and 5 FF and the set OFF point for OUT1 will be alternately displayed.
. Change the OFF point (for OUT1) using @ and &.
Press @) to select the displayed OFF point, and 5 and the set ON point for OUT2 will be alternately displayed.
. Change the ON point (for OUT2) using @ and & .
. Press @) to select the displayed ON point, and 5 FF and the set OFF point for OUT2 will be alternately displayed.
. Change the OFF point (for OUT2) using @ and &.
. Press @) to select the displayed OFF point, and 5~ and the set ON point for OUT1 will be alternately displayed.

Returning to Measurement Mode}
Saving the set value------------ Press &) for approx. 2 s. (Valid for any set value display.)
Not saving the set value------Press ® and & at the same time. (Valid for any set value display.)
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Auto Teaching
By using auto teaching, measurement values can be input as One-point Teaching Two-point Teaching

. . . Oi Oi

set values for the ON point and OFF point rather than by using e e

. . . t +
key entry. There are two types of teaching: one-point teaching ! |
to set one point and two-point teaching to set two points. OFF | OFF - i
Note: Auto-teaching can be performed if M is selected for the pressure setting 0 ‘ Pressure value 0 ‘ ‘ Pressure value

method in the initial settings. TEACH1 TEACH1 TEACH2
Setting item
e 1. Press & to enter pressure setting mode. The OUT1 indicator light and
® - the =+ | will be displayed.

Measurement mode = 2. Select one-point teaching or two-point teaching for OUT1 or OUT2 using

® and ©.

Auto teaching setting

|
Two-point teaching for OUT1 Two-point teaching for OUT2 One-point teaching for OUT2 1
bl btbionilil Rt e |

PRESSURE LEVEL PRESSURE LEVEL

PRESSURE LEVEL

L

[
LA

-
an o

else elelal

LRESET- L ResET LResET

r.H {: Teaching, hysteresis mode, first point
.= : Teaching, window mode

e Two-point Teaching (Hysteresis Mode Teaching)
OUT1

Displays the current measurement value Displays the current measurement value

PRESSURE LEVEL PRESSURE L| VEL PRESSURE LEVEL PRESSURE LI VEL
————— — ——

X TN

CReseT

1. Press & at condition 1 in the following figure when :H | is displayed, and the
present measurement value will be displayed.

2. Check the measurement value, and press &) . Teaching for the first point will be
completed when teaching is executed.

3. Press ) at condition 2 in the following figure to display the present measurement
value.

Two-point Teaching

Condition 2
Output
ON - o There will be no problem if the order or size of
Condition 1 ! TEACH 1 and TEACH 2 are reversed.
OFF T ! ON point = (TEACH1 + TEACH2) + 2
5 — s - OFF point = ON point — 3% FS
TEACHT | TeEACHE ' Default: 3% FS (Can be changed.)
PRESSURE LEVEL OFF point ON point
) (@ @) 4. Check the measurement value, and press & . Teaching for the second point will
I to save . .
= =% L T be completed when teaching is executed.
®+© 5. Press @ for approx. 2 s when L+ { is displayed, the set value will be set using
Creserd (to not save)

teaching, and the system will return to measurement mode.

6. Press ® and & at the same time to return to measurement mode without
changing the selection.

Note: Hysteresis mode will be set automatically if 2-point teaching is performed.

This function is convenient for applications for checking a vacuum pressure.
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Auto Teaching

¢ One-point Teaching (Window Mode Teaching)
OouT1

Displays the current
measurement value

PRESSURE L /EL

L RESET

CAT
(to save)
o Measurement mode
®+®
(to not save)

e Teaching Errors

The current value is out
of the setting range.

PRESSURE L| VEL

PRESSURE L VEL
— —————

M
[ )

om_om

L ResET

CReseT

Meaning of display: Er.t (error teaching)

OMRON

Error is displayed for 1 s.

http.//www.ia.omron.com/

4.

. Press @ at condition 3 in the following figure when *

. Press @ for approx. 2 s when ©.“

is displayed, and the
present measurement value will be displayed.

One-point Teaching

Output Condition 3
ON 2
! ON point = TEACH1 - 30% FS
OFF Do OFF point = TEACH1 + 30% FS
) i ressuevae  Default: 10% FS (Can be changed)
ON point | OFF point

TEACH1

. Check the measurement value and press ). Teaching will be completed when

teaching is executed.

is displayed. The set value will be set using
teaching, and the system will return to measurement mode.

Press ® and & at the same time to return to measurement mode without
changing the selection.

Note: Window mode will be set automatically if 1-point teaching is performed.

This function is convenient for applications to confirm source pressure.

¢ Pressing & will not be enabled if the present value is outside the setting range

or the calculation result after teaching is outside the setting range. In that case,
an error message will be displayed for 1 s if teaching is executed.

(c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Special Setting Mode
Set the key protection, hysteresis width, window width, display refresh speed, measurement averaging times, and bar display
range in special setting mode.

Setting item

PRESSURE LEVEL

- 1. Press @ and ® at the same time. The system will enter special setting mode,

@+® n'" r and setting item P~ £ will be displayed.
Measurement mode _ _
- 2. Select the setting items (P, H45, Y, 457, A.F, and 5A-) using the
Creser @ and @

Setting items

PRESSURE LEVEL

[N |
gy By

om_am ke 2K on_om_u

|
|
|
|
|
|
|
s an_o Pa |
|
L RESET T ResET T LRESET T ReseT |
|
|
|
|
|

Key Protect Setting

No key protection 1. Press & when Fr - is displayed, and the set key protect set value will be
displayed.
2. Change the set value using ® and ©.
3. Press ) to select the displayed set value, and the system will return to the
setting item display (7 k).
4. Press ® and & at the same time to return to the setting item display
Change the set value using &) and ). (P~ k) without changing the selection.
Key Protection Status
0: No key protection will be set.
1: Initial setting and pressure setting will be prohibited.
2: Moving to any function other than pressure setting confirmation, special settings, and the energy saving function will be
prohibited.

Hysteresis Width Setting

The hysteresis width can be changed as shown in the following figure. Hysteresis mode
(The hysteresis mode, however, can be changed only if it is set using teaching.) O“‘g‘ﬁ
Changing th
@ o @+ hyse:ggérs‘igs wiedth
OFF
ouTt b
0 Lo Pressure value

PRESSURE LEVEL

OFF point ON point

Window mode

@ Output
ON
Changing the
Creserd hysteresis width
OFF
Change the set value using ! !
®)and ®:- 0 L ' Pressure value
ON point OFF point
. Press & when HY5 is displayed, and the hysteresis width set value set for OUT1 will be displayed.

. Change the set value using ® and & . The setting range is 0% to 10% FS.

. Press @ to select the displayed set value, and the hysteresis width set value set for OUT2 will be displayed.
. Change the set value using @ and ©.

. Press ) to select the displayed set value, and the system will return to the setting item display (H45).

. Press ® and & at the same time to return to the setting item display ( H45) without changing the selection.

Note 1. Hysteresis Mode
The hysteresis width setting is not valid if the set values were set manually. It is valid only if auto-teaching was used.
Window Mode
The hysteresis width setting is valid for the measurement values.
2. In hysteresis mode, the width between the ON point and OFF point becomes the hysteresis width. It cannot be changed with the
hysteresis mode setting.

o0k~ =

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.




Window Width Setting

SLISKS)
Output !
ON :
oun ———1 0w
OFF ! A
0 Referencé value Pressure value
(TEACH1)
Change the set value using
@ and @
1. Press @& when 4 is displayed, and the window set value set for OUT1 will be

displayed.

2. Change the set value using ® and & . The setting range relative to the
reference value is 0% to 30% FS.

3. Press @) to select the displayed set value, and the window width set value set
for OUT2 will be displayed.

4. Change the set value using ® and ®.

5. Press @) to select the displayed set value, and the system will return to the
setting item display (~_ o).

6. Press ® and © at the same time to return to the setting item display (- )

without changing the selection.
Note: This setting is not valid if hysteresis mode is used.

Display Refresh Speed Setting

The following refresh speeds can be set.
0.1: Displays the average of a 0.1-s interval.
0.5: Displays the average of a 0.5-s interval.
1.0: Displays the average of a 1.0-s interval.

1. Press & when 45F is displayed, and the set value set for the display refresh
speed will be displayed.
2. Change the set value using ® and ©.
3. Press @) to select the displayed set value, and the system will return to the
setting item display (457 ).
Change the set value using 4. Press ® and ®& at the same time to return to the setting item display (45F)

@ and @. without changing the selection.

Note: The number of measurements to average is set with the Measurement Averaging Times Setting
(AVE).

Measurement Averaging Times Setting
Any of the following number of measurement times can be set: 1, 8, 32, or 256.

e e 1. Press &) when F, L is displayed to display the set value set for the
measurement averaging times.

2. Change the set value using ® and ©.

3. Press @) to select the displayed number of times, and the system will return to
the setting item display (A F).

Change thd set value using 4. Press ® and & at the same time to return to the setting item display (Ao F)
® and @) without changing the selection.

Note: If the Display Refresh Speed is set to 0.5 s and the Measurement Averaging Times is set to 32, 32
measurements will be averaged as one block and then the block average over 0.5 s will be displayed.
This will be repeated every 0.5 s.

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Bar Display Range Setting
The setting range for set values is 1% to 20% FS of the display range per bar.
If the setting is AUT, the best display range will be calculated from the set ON point, and that will be used as the set value.

1. Press &) when L~ is displayed, and the set value set for the bar display
range will be displayed.
2. Change the set value using ® and ®@.
3. Press @ to select the displayed set value, and the system will return to the
setting item display (57 ).
Change the set value using 4. Press ® and © at the same time to return to the setting item display (=)
@ and ©). without changing the selection.
Note: The bar display function only for output 1. This setting is valid only in Hysteresis Mode.

Bar Display
The bar display enables intuitively reading the level of the measured pressure relative to the ON point and OFF point. The bar
displays shows data only for OUT1. Also, the display method is different in hysteresis mode and window mode.

¢ Hysteresis Mode
The size of the present measurement value is expressed using five bars with the point between the second and third bars from the
left as the ON point.

1-MPa Model, ON Point: 300 kPa

v At condition 1, all three bars on the left will be lit.
LB B s e—)
Oug"‘j The display range per bar will be the set value for the bar display range in the
Condition 1 (350 kPe) special setting mode. The range will be as follows if the set value is FL{L .
1
o ! If ON point < Rated pressure x 5
0 300 Pressure value

(ON point) (kPa) Display range per bar = ON point x 3=
Display range per bar: 1

300 kPa < 11MPa X ;f SO,
300 kPa x 3 = 100 kPa

If ON point > Rated pressure x 5~
Display range per bar = (Rated pressure — ON point) x ;—

e Window Mode

The space between the ON point and the OFF point is divided into five parts, and the position of the present measurement value
is expressed using one lit bar. Also, if the measurement value is at or below the ON point or at or above the OFF point, the left and
right bars will flash.

1-MPa Mode, ON Point: 300 kPa, OFF Point: 600 kPa

a b At condition 2, only bar (a) will be lit.
s s s s — |
0“‘2‘;‘ At condition 3, only bar (b) will be lit.
Condition 3 i :
Conition 2 (%olk'g;) Th.e display range per bar: . ' 1
OFF (450 kPa) N (Difference between ON point and OFF point) x 5
o 300072 500 o FrrEale Note: Setting the bar display range for special setting mode is invalid.
(ON point) (OFF point) (kPa)

—|Returning to Measurement Mode i

Setting items

om_om

L ResET CReseT LRESET L ResET CReseT

@@(to set)
®+© (oot set) ‘ Measurement mode‘
To save the set value: To not save the set value:
Press & for approx. 2 s when the setting item is displayed. ~ Press @ and © at the same time when the setting item
is displayed.
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Energy-saving Function
The E8F2 has a function to reduce power consumption by displaying the pressure measurement value with the bars only (i.e.,
turning OFF the digital display).

Energy-saving 1
Normal measurement . .
mode 1. Press @ and & at the same time in measurement mode, to turn OFF the
. digital display.
2. Press ¢ and & again at the same time to return to the normal display.

Energy-saving 2

In window mode, the measurement value (digital display) will flash to signify an alarm if the measurement value is outside the
setting range.

PRESSURE LEVEL PRESSURE LEVEL PRESSURE LEVEL
———

PRESSURE LEVEL

= Applied pressure
- = outside setting
[l I range

-
om_om_wea

LReseT- LReseT- LReseT -

(displayed for 1 s) (measurement value flashing)

1. Press & and & at the same time for approx. 3 s to display £ 7, and after 1 s only the digital display will turn
OFF.

2. The digital display will flash along with the bars if the measurement value is at or below the ON point or at or
above the OFF point only if the system is set to window mode.

3. Press @) and & at the same time to return to the normal display.

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Confirmation of ON/OFF Point Set Value

ON/OFF point set values

Measurement mode

L ResET LRESET LRESET

&displayed) Gdisplayed) &displayed) &displayed)
OUT1-ON point OUT1-OFF point OUT2-ON point OUT2-OFF point

PRESSURE LEVEL PRESSURE LEVEL PRESSURE LEVEL PRESSURE LEVEL

N
(N

L RESET L ReseT-

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
ﬁ(alternately ﬁ(alternately ﬁ(alternately ﬁ(alternately |
|
|
|
|
|
|
|
|
|
|
|
|
|
|

The currently set ON point and OFF point can be checked.

Press ® or & in measurement mode, and 5~ and ON point set for OUT1 will be displayed alternately.
Press the buttons again to alternately display o~ F and the OFF point set for OUT1.

After OUT1 is displayed, press & or & to proceed to displaying OUT2.

The display will automatically return to the measurement value if there is no key input for approx. 2 s
while the set value is displayed.

Error Display

LED display Error Reset method
F -~ (flashing) | Sensor error
— - Contact OMRON.
£~ 5 (flashing) | Sensor error
Pressure value | Input upper limit error Set the applied pressure to the rated pressure or lower.
flashing Input lower limit error Do not apply a reverse pressure. Apply pressure within the rated range.

- o The load is short-circuited or incorrect wiring is causing overcurrent to flow. Check the
Cro Output load short-circuit . . . .

= wiring and attach an appropriate load if required.

Perform teaching at pressure within the rated range. If required, change the hysteresis
Teaching input out of range | width and window width in special setting mode so that the ON/OFF set values are within

the rating.
£-n Zero reset error Set the applied pressure to O (i.e., atmosphere released).
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Output Impedance
1. Measuring the Output Impedance of Voltage Output

Models

Figure 1

R %m

I ~— Eo-Ex —

Eo+ 1 Ex EERX
| ||
L. T

Converter

Ro : Output impedance

Rx : Load resistance

Eo : Output voltage (terminals open)

Ex : Output voltage (with load Zx connected)
Ix :Load current (with load Zx connected)

In Figure 1, the current (Ix) that flows when the load resistance (Rx)
is connected is calculated as follows:
Ex Eo - Ex

IX= — = ——— ... 1)
Rx RO

The output impedance (Ro) in Equation (1) is calculated as follows:

Ro = Rx(ﬂ) ...... @
Ex

The voltage (Eo) is measured when the output is open, followed by
the voltage (Ex) when a load resistance (for example, the minimum
value of the permitted load resistance of a transducer) is connected.
The measured values Eo and Ex and the connected load resistance
(Rx) are inserted into Equation 2 to calculate the output impedance
(Ro) of the transducer.

2. Measuring the Output Impedance of Current Output

Models

In Figure 2, the voltage (Ex) of the output terminals when the load
resistance (Rx) is connected is calculated as follows:

Ex = IxRx = (lo - Ix) Ro ...... (3)

The output impedance in Equation (3) is calculated as follows:

Ro = RX(L) ...... (4)
lo—Ix

OMRON
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Pressure Sensors Technical Guide

Here, the current (lo) is measured with the output short-circuited.
Figure 2

)
O
X
o
AN
Wy
pAL
o
'
=3
m
x
A
W
uy)
x

Transducer

Ro : Output impedance

Rx : Load resistance

lo : Output current (output terminal short-circuited)
Ix : Output current (with load Rx connected)

Ex : Output voltage (with load Rx connected)

Next, the output current (Ix) is measured when a load resistance (for
example, the maximum value of the permitted load resistance of a
transducer) is connected. The measured values lo and Ix and the
value of the connected load resistance (Rx) are inserted into Equation
4, and the output impedance (Ro) of the transducer is calculated. The
output impedance of the transducer introduced here is the value for
normal operation.

3. Desirable Output Impedance

In general, it is best to make the output impedance of a voltage output
transducer as small as possible, i.e., as close to 0 W as possible, to
minimize the effects of load fluctuations on the transducer.

For a current output transducer, the opposite is true: the higher the
impedance (the closer to infinite impedance), the better.

4. Example of Calculation Using Impedance

Error in analog _ ( _ Rx

x 100%
voltage output Ro + Rx

Ouip Senser
Qutput Sensor Load

Ro = 100Q2 Rx =1 kQ or higher
Rx Error
1kQ Approximately 10%
10Q Approximately 1%

(c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Pressure Sensors Technical Guide

General Precautions Fror precautions on individual products, refer to the Safety Precautions in the individual product information.

| /\ WARNING | | Precautions for Correct Use |
These products cannot be used in safety devices for ¢ When using a Sensor that supports non-corrosive gas as the
presses or other safety devices used to protect applicable fluid, use an air filter to remove moisture and oil from the
human life. These products are designed for use in gas.

applications for sensing workpieces and workers * Do not insert any wire or other object into the pressure port. Doing
that do not affect safety. so may damage the pressure elements and cause a malfunction.

¢ Do not use the Sensor alongside high-voltage lines or power lines.
- * Mount the Sensor so that it is not subject to ultrasonic vibration.
Precautions for Safe Use * Do not apply a tensile force higher than 30 N to the cable or
Withstand Pressure connector.
e The cable can be extended to a maximum of 10 m. For details, see
the output impedance section on the previous page.

Do not apply a pressure higher than the rated withstand pressure.
Applying a pressure higher than this may cause damage.
Operating Environment

Do not use the products in an environment where there are explosive
or inflammable gases.

Power Supply Voltage

Do not use a voltage that exceeds the power supply voltage range.
Using a voltage that exceeds the range may cause burning.

Load Short-circuiting

Do not short-circuit the load. Doing so may cause explosion or
burning.

Incorrect Wiring

Be sure that the power supply polarity and other wiring is correct.
Incorrect wiring may cause explosion or burning.

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.

C-1



Read and Understand This Catalog

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have any questions or

comments.
Warranty and Limitations of Liability
WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one year (or other period if
specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR
FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE
HAS DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON DISCLAIMS ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS, OR COMMERCIAL
LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR
STRICT LIABILITY.

In no event shall responsibility of OMRON for any act exceed the individual price of the product on which liability is asserted.
IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE PRODUCTS UNLESS

OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT
SUBJECT TO CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

Application Considerations

SUITABILITY FOR USE
OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of products in the customer's
application or use of the product.

At the customer's request, OMRON will provide applicable third party certification documents identifying ratings and limitations of use that apply to the
products. This information by itself is not sufficient for a complete determination of the suitability of the products in combination with the end product,
machine, system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not intended to be an exhaustive list of all possible
uses of the products, nor is it intended to imply that the uses listed may be suitable for the products:

» Qutdoor use, uses involving potential chemical contamination or electrical interference, or conditions or uses not described in this catalog.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical equipment, amusement machines, vehicles, safety
equipment, and installations subject to separate industry or government regulations.

» Systems, machines, and equipment that could present a risk to life or property.
Please know and observe all prohibitions of use applicable to the products.
NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE

SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Disclaimers

CHANGE IN SPECIFICATIONS
Product specifications and accessories may be changed at any time based on improvements and other reasons.

It is our practice to change model numbers when published ratings or features are changed, or when significant construction changes are made.
However, some specifications of the product may be changed without any notice. When in doubt, special model numbers may be assigned to fix
or establish key specifications for your application on your request. Please consult with your OMRON representative at any time to confirm actual
specifications of purchased product.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when tolerances are shown.

ERRORS AND OMISSIONS
The information in this catalog has been carefully checked and is believed to be accurate; however, no responsibility is assumed for clerical,
typographical, or proofreading errors, or omissions.

PERFORMANCE DATA

Performance data given in this catalog is provided as a guide for the user in determining suitability and does not constitute a warranty. It may represent
the result of OMRON'’s test conditions, and the users must correlate it to actual application requirements. Actual performance is subject to the OMRON
Warranty and Limitations of Liability.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user's programming of a programmable product, or any consequence thereof.

COPYRIGHT AND COPY PERMISSION
This catalog shall not be copied for sales or promotions without permission.

This catalog is protected by copyright and is intended solely for use in conjunction with the product. Please notify us before copying or reproducing this
catalog in any manner, for any other purpose. If copying or transmitting this catalog to another, please copy or transmit it in its entirety.

2007.12

= In the interest of product improvement, specifications are subject to change without notice.
OMRON Corporation
Industrial Automation Company
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