ZSEANTF)/ISEA0

) ) 2st edition : July 1999
Digital Pressure Switch Operation Manual

Thank you for purchasing SMC Digital Pressure Switch Sertes ZSE40(F)/ISEA0.
Please read this operation manual carefully and operate this product correctly.

ZSMC corporation  pso25-24-2

< Before Operation > Observe the safety instructions below since they are crucial for safety.
Warning, Caution and Danger

Handling

“ Do not give excessive shock € 1000 m/s* ) such as dropping and hitting dusing
operation. Even if switch case body is not damaged, internal parts may be
broken, and malfunction could be the roesult.

* Tensile strength of lead is 49N.Tension over this value will cause fajlure. Hold

the body for handling.

* Do not put wire in.pressure port. Pressure sensor will be damaged, and

abnormal operation will be the result.

Wiring

- Wrong wiring will tead to breakage, failure or malfunction of the switch. Connect

switch when the power OFF.

* Wiring for switch should be seperated from power source line and high voltage
line. [f use in the same wiring circuit, malfunctien could be the result due to noise.

Use in the exclusive wiring circnit,

* Do not forget to earth FG terminal when use switching regulator on the market.

* When you connect switching regulator that is on market to use analog output,
switching noise of switching regulator is superimposed on analog output, there-
fore, product spec is not satisfied. For the case, insert noise flter, such as
ferrite and line noise filter, between this pressure switch and switching
regulator, Alternatively, change switching regulator into series power supply.

I. Specifications

Environment ) o
- This pressure switch is not an explosion proof type. Do not use this switch in

atomosphere containing explosive gases.

+In a locatior where water or dust splashes on switch, they may invade the inside
of switch via air-relieving pert. Insert ¢4 tube (1.D. ¢ 2.5) in the air—relieving
port, end provide piping of the opposite side up to the safe position.
Do not seal hole by hending tube in the middle,
It interfers with correctmeasureinent for pressure.

+Do not use in the place where splashed fluid is oil.

Others

*Use within the operating pressure range.

Do no apply the pressure more than withstanding pressure. Pressure sensor gain
damage, and switch do not perform normally.

-Use within the specifications range of power supply voltage.

- After power impress, initial drift such as * 0.5% occurs. Warm up for 20 to 30
min. in order te detect minute pressure.

+Corrosive and inflammable gases or fluids are not applicable.

‘Do not press each set button by thing wilth pointed head.

*Wipe off dirt with soft cloth. For heavy dirt, wipe with cloth rinsed in neutral
detergent diluted with water and squeezed, afterwards then finish with dry
cloth.

ZSE4QF ZSE40 ISE40
For compotind For vacuum For positive
Rated pressure range —100.0 to 100.0 kPa 0.0 to —101.3 kPa 0.000 to 1.000MPa
Operating/setting pressure range ~100.0 to 100.0 kPa 10.0 to ~101.3 kPa —0.100 to 1.000MPa
Withstand pressure 500kPa 1.5 MPa
kPa a1 —
® MPa — 0.001
g5 |kobom? 0.001 0.01
35 ibar 0.00% 0.01
oo T
% @ psi .02 0.01 01
® mmHg =
("1} [inHg 0.1 e
Fluid Air, Non-corrosive gases, Incombustible gases

Power supply voltage

1210 24VDC £ 10%, Ripple(P-P) = 10%

Current consumgption

= 56mA

Switch output

NPN or PNP open collector 2 outpuls  max.foad current : 80mA, max. applied voltage : DC30V {NPN oulput ),
residual vollage : = 1V ( load current BOmA )

Repeatability { Switch output )

=1 0.2%F.S. % 1 digit

Hysteresis mode

variable

Hysteresis

Window comparator made

fixed { 3 digit) (*4)

Response time

= 2.5 ms ( chattering-proof function working : 24ms, 192ms, 768ms selected )

Overcurrent output protection

aftached

7 segment LED display

3 1/2 digit LED display { sampling rale © 5 times/tsec )

Indicalor accuracy

=+ 2% FS. =1 digit { al the ambien! temprature 25 £3C )

Indicator

Green LED (OUT1 : liuminate @ ON'Y, Red LED {OUT2 : luminate @0ON )

Analog output (*2)
( within rated pressure range)

Output voltage : 1 to 5V =1 5 %F.8. Output voltage:1 to 5V =+ 2.5 % F.S.
linearlity : = 1% F.S. Hneartity : =+ 1% F.8.
Gutput impedance :approx.1kQ Qutput impedance : approx.1kQ

Ao shift input {3 )

Non-voltage Input { reed or solid stats }, input = 5ms

Enclosure

IP65 { IEC standard )

Ambient temp. range

Operation : 0 1o 50 'C , Storage : ~10 10 60 'C (Mo condensation or freezing )

Ambient humidily range

Operalion - Storage : 35 to 85 %RH ( No condensation }

Withstand voltage

1000VAC, 1minute { between lead block and case)

Insulation resistance

50MQ or more { @ 500VDC M) ( between lead block and case )

Environment

Vibration proof

10 to 500Hz, smaller one of 1.5mm or 98m/s? double amplitude, two hours each in direction of X, Y and Z
respectively (De-energizing)

Impact proof

880m/s?, three limes each in direclion of XY and 7 respectively {De-energizing)

Temp. characteristic

=1t 2% F.5. of detected pressure (25 C ) at temp. range of 0 o 50 'C

Port size

01:R(PT)1/8, M5 X0.8 T1:NPT1/8, M5X0.8 W1 Re(PT)1/8
C4: ¢4 with ons-touch fliting C6: ¢ 6 with one-touch fitting M5 : M5 internal thread

Lead wire

5-core oil-resistance cabtyre cable

Mass {weight)

01 - T1 type : approx. 60y , W1 type ' approx. 80g , C4 - C6 - M5 type - approx. 92g (each lead wire incl. 0.6m )

(*1) applicable type : ZSE40(F}/ISE40 —% (L)

In case of unit-changing function attached

{ Type without unit-changing function is fixed as SI unit ( kPa or MPa )]
( "2} applicable lype : ZSE40(F)/ISE4Q —% — 22/62(L)} — (M)




2. Internal circuit and Wiring example
ZSE40(F)/ISE40 — % — 22 (L) — (M) ZSEAC{F)/ISE40~ 3% — 62{L) — (M)}

With analog output With analog output -C4, -C6, -MS5 Type
T DC(+}
’T E {Brown)
] W 5 Low sraog v
3 kD {Gray) -5 | ke 1Gray)
& cuT1 = c x|z =
kS (Black) ToC = ouTt Thoe
E 'ZE 1224y || B | (@ 12- 24V mounting bracket 8
2 ouTz ﬁ { ouT? §
g (Whita) s (White) [] =2
5 ] 2
BG{~) D6(—) o
= " YiBiue) = . 7 {Bue)
ZSE40(F)/ISE40 ~ % — 30(L) — (M) ZSE40(F)/ISE40 — 3% — 70{L) — (M)
With auto shift input With auto shif input
BCI+) ——LpciH
[ (Brown) ] ,.WM (Brown}
= Z1.2k0 = S1.2k0
3 T aan T lAto shiftinput[ a T s Aulo shilt input
5 6.840) Gray} | |3 5 T ean (J/ (Gray)
= Bl = 1 z L
‘o QuTt S e o 'f: OUT oo W1 T
E (Blackd re-av || E X (Black? 12 24v - ype
5 ouT2 S ourz E in order to set mounting bracket on -C4, -C6, -M5 and -W1 iype, use SUS
= = - g g .
2 {white) 2 (White) | o] 11 cross recessed head pan head machine screw : M4 X 5L (2pcs.). Ensure
DG(—} T' N oo 918 | tightening torque of screw = 0,98N - m.
i (Blue} 1 (Blue)

Panel mount

.. . front
3. Piping and Mounting protection o Pane
—"ﬁ‘ £
Standard type cover |

In order to ¢onnect hexagon socket head plug or fitting on pressure port,
give 12 mm wrench at pressure port hexagon part and fix, also mount
tightaning torque with = 88N m.

Switch outputi
indicator

(Green LED)

GUTT: 1 Huminata@0N

UP{A)button
Use to change mode
and set vajue

SET button
Use to change mode and
‘decide final set value

-W1 Type

-W1 Type : Pressure port base can be removed. Induction pressure
direction can be changed by altering mounting direction.

5. Error Display

3 1/4digit LED display
Display the measured
pressure value, each sat
content and errer code.

Switch output2
indicator
{Red LED}
OUTZ: 1 | luminate80N

Use to change mode
and set vaiue

Attach mounting bracket
2-way mouniing can be set depending on set place with mounting bracket.

Error name | Display of Contents

Error

Disposition

Over
current
error

ouTy

Erl
Erd

Over BOrmA Joad current of switch
output flows,

-01, -T1 Type auT2

Off the power, remove
the outpul cause whitch
brought over current,and
re-input power.

Petforming zero reset, over 0.071
MPa to ambient pressure, and over
X 7.1kPa for compound pressure
and for vacuum pressure are applied
After 3 sec., measurement mode
recovers aufornatically.

Residual
pressure
arror

Erd

Mounting bracket A

Atter changing an applied
pressure into ambient
pressure,re-perform zerg
reset.

For posilive |Pressure over max.
ressure limit of set pressure
or compound [range is applied.

pressire

For wacuum
prassure

Prassure over min,
limit of set pressure

Applied range is applied.

In order to set mounting bracket on -01 and -T1 type, use SUS cross
pressure

Set back an applied
pressure into within set

recessed head pan head machine screw ; M3 X 5L { 2pcs.). Ensure

error
tightening forque of screw = 0.98N *m.

Pressure over min.
limit of set pressure

range is applied.

For positive
ressure

or compound

pressure

For vacuum
pressure

Pressure over max,
limit of set pressure
range is applied,

pressure range.

Internat this

display.

Internal system error cause this
display.

data error cause

ErY
Erb

System error

Off the power, and re-
inpul power.
Non-recovery case needs

r n |'ntermal data error cause this

our investigation
{ at our place zceording



6 . Output type

6~ 1. Hysteresis mode : Hysteresis of switch output can be set specifically,

<Mormal open modex>

<Normal closed mode>

ﬁzsteresig H!sleresig
Switch output OME =+ - Switeh outontON &
12 el ¥ R I S
p2 1 High pressure:compound- Positive pressure type n2 ni High pressure:compound - Positive pressura type
P4 P3 High vacuum:Vacuum type n4 n3 High vacuum:Vacuum type

_—

—— ey

(notet) While Hysteresis is'set in less than 2 digit, if input pressure vary around sct point, switch output might cause chattering.
6~ 2. Window comparator mode : Swilch output can be ON and OFF in pressure range set specifically.

<Normal open mode:>
Hysteresis Hysteresis

Switch output “N
12 OFF

2
P4

P1
P3

High pressure:compound- Positive pressure type
High vacuum:Vacuum type

—_— ey

(note2) Hysteresis : 3 digit fixed. For setting pressure, leave at least 6 digits.

7 . Auto preset mode

Switch outputON
1:2  OFF

<Normal closed mode>
Hysteresis Hysteresis

let

!

ni
n3

n2
nd

High pressure:compeund- Peositive pressure type
High vacuum:Vacuum type

B

For use pressure switch to confirm absorption, this mode provide proper seiting automatically by repeating absorpiion and non-absorption several

times with work ( object)
[ calculation for set value ]
A = max.pressure vatue in auto preset mode
B = min.pressure value in auto preset mode

8 . Setting

8 - 1. Set prosedure

Measure mode

Pressure set mode)

0]
B Initial set mode

* unit “P_loer il
- output type *P2orn2
* response time P 3orn3
- auto/manual P4 ornd

This sets above all, This sets above all.

8 — 2, Initial set mode / Pressure set mode

Enitial set mode

Measure mode

P2 (n2
, P4 (n4)

) _ 5 4. A—B

@

i Measure mode

©)

* Adjust zero point in
ambient pressuic.

Pressure set mede

(SET) = 28

{(SCT)

k- For ZSEAEISLA40 — 3 — 3 (1) enly

(1
Manual s¢t mode

+2
Ao presel modc( !

(v 1SE4h

ZSFANE)

(&g

4
Uniy set

éﬁ{;ﬁl nFl;__"l bAd

(SET)

L kl’d or MPag ) kgl’km ()

har (%) ipHg (¥) mmH

i(SL'T)

no made (V) ne mode

(8LT)

QOUTE Quiput type set
no :normal open

SET
nc normal closed (SET)

*3)
*3)

A .
[j‘:—_l}‘"mutually
*3)
[P

I:.2'4_‘-mnlually
y
n}mulualiy

T

n;Eq_muluaily

F Lor ZSL40(F)ISE40- 3% - MY70(1.)-(M) only

Display Prepare device  be sel in
this condition.
OUTI output

4 . h
Repeal necessary operation

lor work several limes in

L this condition. ).

Display

15

( Change condition of work )

and  supply  nocessary
|, specilicd pressure,

=) 5 B

Display

H ﬁ
3
e
ol tnlq P
ol 2
k=)

iy T

GUT?2 outpul (St
4
. d*il

& SETYL

[ Repaal aecessary operalion
for work several limes in
this condition. J

Display

s
Correction value
(Display only)

Displs
maraty ~P_1OH]

M
l(sur) | (seT
e
QOUT2 Outpul Lype sct [ _5l«
ne :normal open Eeih
nc :normal closed
_ } (SET)
\ o modL. ( %) ne mode
(SET)
'
(¥
(&) ta) (A0 Response time sel
£5 2y 192 &8
\ 25ms (¥ 24ms (V) 92ms (v 76Bms

Auto preset (¥ ¥ Manual set
mode mode

(SET)

Auto/manuzl set

note

*1:Initial set is displayed a? manual set mode,

*2:Initial set is displayed at auto preset mode.

*3:Initial set displays "P.*" at normal open mode, "n_*" at norma
closed mode. Pressure set value can be monitored without sto|
or with holding of switch output operation,

*4:For change value
Value increases by one digit, per a push on & bution.

It continues to increase witk keeping push,
Value increases by one digit, per a push on V' buiton,
1t continues to decrease with keeping push.

*5:Zero is displayed in the case without auto shift input.

*6:For the case without need of OUTY output set, push A4
buttons simultaneously in order to skip into "AP2".

*7:For the case without need of OUT2 output set, push H-+V
buttons simultaneously in order to skip into measure mode.




8 — 3. Key lock mode

In measure mode, this can prevent from wrong operation indicated by
operation bution on the front of switch in advance.
Set lock mode in order not to accept bution operation.

| (SET) = 4s

=

Measure mode

8 — 4. Peak display mode

While measuring, displayed value of max. pressure can be held. Keep pressing
A button for over Isec. in order to change into peak display mode, so that
displayed value turn on and off.

In order to release the hold, keep pressing 2 button for over 1sec. once more.
Measure mode recovers.

8 - 5. Bottom display mode

While measuring, displayed value of min. pressure can be held. Keep pressing
W button for over 1sec. in order to change into peak display mode, so that
displayed value turn on and off.

In order to release the hold, keep pressing 7 button for over 1sec, once more.
Measure mode recovers.

8 — 6. Zero reset

For measured pressure in ambient pressure and within the range of + 70digit,
displayed value can be adjusted as zero. Keep pushing " 2 +V " buttons
simultaneously in order to reset displayed value as zero. Release these bufttons
in order to finish zero reset operation and recover measure mode.

9 . Auto shift function
While measured pressure becomes standard pressure value when auto shift
input is received, this function correct set value (P_1) or (n_1)} and (P_2) or
(n_2) of switch outputl, and set value (P_3) or (n_3) and (P_4) or (n_4) of
switch output?2.

Without Auto shift
Change of pressure source can not bring correct decision.

Normai p e Lower p Increased pressure
source source source

Switch outout ON
12 OFF

T
SN

With Auto shift

Set auto shift input as Lo at the time pressure source change, in order to
memorize the pressure change and to correct pressure set value, so that
correct decision emerge.

Normal p e Lower p

|

P2
Switch outout ON

1e2 OFF|

source source source

Pressure

Response time o
oms | switch output at
uto shift input.

Hi 2|
Auto shift input {o u “

Conditions and explanations for auto shift function

* Keep constant pressure for 2 5ms from the falten signal of auto shift
input.

- At auto shift input, display indicates " coo " for approx. 1sec. Pressure
value at that time is memorized as corrected value "C_5".

- With corrected value which is memorized, set value "P_1"to*P 4" ar
"n_1"to"n_4" are corrected.

* Span is = 10ms until switch output perform soon after auto shift input.
* When corrected set value exceed the accepted set range with auto
shift input, corrected value is not memorized. The case exceeding high
limit displays " UUU ", the case exceading low limit displays “LLL®,
- Corrected value "C_5" after auto shift input vanish when off the pawer.

* Corrected value "C_5" for auto shift function is reset as zero { initial
value ) when re-supplied power.

( note1 } no EEPROM in the memory of corrected value.

Using with auto shift input, accepted set range is like below.

Set pressure range
~100.0 to 100.0 kPa
10.0to —101.3 kPa

Accepted set range

—100.0t0 100.0 kPa
-101.310 101.3 kPa
—1.000 {0 1.000MPa

=01 to —1.000MPa

10 . Preventive function for chattering

Pressure seurce bring sudden change at performance of large bore cylinder.
Wrong operation such as chattering can be prevented by varying response
time of switch output. Response time can be selected among 4 types.
Switch output is performed with average of measured pressure valie for
the set response time.

11 . Coutions for operation
When this switch is used in the place where water and dust splashes on,
insert tube in the air-relieving port, and provide piping of the opposiie
side up to the safe position to keep from water and dust.
{Refer to below)

Air-reliving port

Tube

For the safe position to keep
from water and dust
# Concerning tube, insert it in the air-relieving port at the root,

# SMC TUO425 (material: Polyurethane, 1D, ¢ 2.5 ) suits to this
product.



