Yamamoto Electric Works Co.,.Ltd. The first edition contrasted with the 9th Japanese product catalog

Manostar Electronic Micro Differential Pressure Measurement System

wost  Manosys Digital Micro Differential Pressure Gage EMD7 DIN 48 x 48 Panel installation type
‘ RoHS compliant ‘

WO70 c E C“ us

- Eight pressure ranges are available from “range from 0 to 100 Pa” to
FR5TA “range from 0 to 5 kPa”.

- Analog output can be selected either from 4 to 20 mA or 1 to 5 V
- Alarm output can be selected either “NPN transistor” or “PNP transistor”
- DC power voltage (DC 12 to 24 V)

- A variety of function, moving average filter, display of max. and min.
MS61A value, delay timer, and so on.

MS30

- Alarm function mode that is suitable for use can be set.

- UL standards and EU directive conformity
MS65

EB3C
EMD8
EMT6

EMT1

EMTGP1 EMD7D3
EMTIH

EMP5

EMA3

<Example of main use field>

Manufacturing machine parts of
semi-conductors
Measuring negative pressure in bag Product code ;~-Pressure range COde”‘;

filter and differential pressure in air

HWS15 conditioners EMD?7 @@m 100 | (example)

EMRTI

Monitoring of pressure loss in filters
Production lines of precision machine

Combination ; i

A an\rctz?Sdlt\omng control system of Pressure range { Max. pressure value of scale
<Example of use> Unit D Pa

. Measuring inner pressure of indoor E kPa

Accessories equipments
Detector of a pressure loss in an air fiter Analog output 1 4 to 20 mA
Detector of a pressure loss in a bag fiter 5 1TtobV

o Measuring of dynamic pressure in a -

ég‘;!ﬁ?{'&" . ventilator and an exhauster Alarm output N | NPN transistor

M:i:ltenan(l:Je Measuring the inside pressure of P PNP transistor
clean rooms Power supply voltage |

| D3 [bc12to24v

* (refer to p.93) @If you order or ask, please specify the product code and the pressure range code.
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EMD7/

WO8I1
Specification
Type EMD7D3 (panel installation type)
WO70
Pressure units | Pa, kPa Alarm output | Output type
Pressure measuring method | Measuring differential pressure 1. E\Z\SWWN_ |
Conversion method ) i transistor open collector
of electric signal Variable inductance Upper limit and Lowerlimit, one piece for each FR51A
Gas to be measured | Air or non-corrosive gas (not liquid) Max. load current 100 mA (respectively)
Pressure receiving element | Diaphragm (silicone rubber) Max. load voltage 30 V DC or less.
Standard installation position | On vertical wall only Output saturation voltage 1V DC or less MS30
: : 2. EMD7D3P
Withstanding pressure | o5 | p, (refer to p.104) )
of instrument body P PNP transistor open collector
Withstanding pressure 20 kPa (refer to Upper limit and Lowerlimit, one piece for each
o p.104) '
Mzziir:r:]ele\l’::jgaerl:tr;i]::: Max. load current 100 mA (respectively) MS61A
temperature | O 1090 C (no freezing) Max. load voItage 30 V DC or less
Ambient humidity | 35 to 85 % RH (no dewing) Output saturation voltage 2V DC or less
1 mi 0
Applicable piping | Vinyl, plastic or rubber tube of ID. 4 (OD. 6 o less) Setting range Upper limit from O to 100 % FS MSé5
Lowerlimit from 0 to 100 % FS
Tube tap polarity | The part of tube tap is marking “H” on high pressure Hysteresis width 1 to 5 % FS adjustable
side and “L” on low pressure side. Setting method Digital set pushing type
Display | Display part Seven segment LED Red four digits Output display Red LED x 2 EB3C
Pressure value display / Alarm setting display max. three digits Analog output | Output type
(Upper digit is mode display) 1 EMD7D3011
Accuracy  + 16 %FS / + 1 digitat 20 °C) 4 to 20 mA (at zero to FS pressure) EMD8
Temperature characteristics =+ 0.15%FS / °C (zero + span) Load resistance from 0 to 250 ©
Zero adjustment | Auto zero pushing type 2EMD7D304
(Adjustable display and analog output at the same time) 1to b V (at zero to FS pressure)
Insulation resistance | Between each terminal and case : 10 M Q or more (500 V Load resistance min. 10 k2
DC megger) Accuracy =+ 1.5%FS (at 20 °C)
. ) Temperature characteristics =& 0.15 % FS / °C (zero+span)
Withstand voltage | Between each terminal and case : 500 V AC 50 / 60 Hz for EMT6
one minute Max. current | 1. EMD7D3N (alarm output NPN transistor type)
Material of the out ABS resin (color | ) consumption Total consumption : 100 mA (only internal consumption)
A I (2 resin {color vory 2. EMD7D3P (alarm output PNP transistor type)
Ambient altitude | Altitude to 2000 m or less Internal consumption : 100 mA EMT1
Protection degree | Standard IEC60529 IP-code IP51 Total consumption : 300 mA
. (include alarm output load current 100 mA X 2)
Pollution degree | Standard IEC60664 degree 2
(When you can not install in dry and well-kept clean 12 to 24 V.DC £10 % (with a ripple (p-p) 10 % or less.) EMTGP1
locations, this equipment must be enclosed in box of min. | Power supply voltage | aynroximately 130 g
IP54.) Mass | (include terminal cover and panel installation adaptor)
Accessory | One set of the fixing adaptor EMTTH
Presilé:iisrange Pressure ranges LED displays Alarm outputs Analog outputs
D 100 0 ~ 100 Pa 0~ 100 EMP5
D 200 0 ~ 200 Pa 0 ~ 200
D 300 0 ~ 300 Pa 0 ~ 300
D 500 0 ~ 500 Pa 0 ~ 500 NPN transistor 4 to 20 mA EMA3
or or
! 0~ TkPa 0.00 ~1.00 PNP transistor 1TtobV
E 2 0~ 2kPa 0.00 ~ 2.00 EMRT1
E 3 0~ 3kPa 0.00 ~ 3.00
E B 0~ 5kPa 0.00 ~ 5.00
HWS15
Conformed standards
1. EU directive Combination
This instrument conform EMC directive of EU. of Manosys

The applicable basic request EMC directive standards No.
(1) EMI (Electromagnetic emission) standards --- EN61000-6-3
(2) EMS (Electromagnetic immunity) standards -- EN61000-6-2 Accessories
2. UL standards
This instrument is authorized to apply the UL Re as the recognition part of UL standerd. However, use this instrument following the condition of
installation.

Application
(1) The applicable request standards------------ uL3111-1 Cautions for use
(2) File NO. v E220685 Maintenance
(3) Condition of installation ===« -omeeeeens The instrument shall be powered by a NEC (National Electrical Code), class 2 power supply.
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Manostar Electronic Micro Differential Pressure Measurement System

WO81

WO70

FRSTA

MS30

MS61A

MS65

EB3C

EMD8

EMD7

EMT6

EMT1

EMTGP1

EMTTH

EMP5

EMA3

EMRTI

HWS15

Combination
of Manosys

Accessories

Application
Cautions for use
Maintenance
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Manosys Digital Micro differential Pressure Gage EMD7

Outline drawing

70

Terminal cover

53

48 Adaptor of installation panel 58
I (adaptor of installation panel)
— ALARM — I — @ 3
LO HI - = s
(4] (4] — i = | 2
-’ ,-' '-’ 7 — |:| i 1 1 §
_J ! =] =1
-—' <
0 3000 = i
N P — | \n 2
a |:| ~— ~N =
o
MANOMETER = 5
L O g
MANOSYS EMD7 L -\ :%
Front cover is closed P 20
Installation panel
Front cover, (applicable thickness of panel from 1to 10 mm)
60 or more
n
wn
S i
3] T T
| S
_ ' €
[}
[ 5 ‘ 3
s 1. .
45 | | @ N TL
12.5
45+00.6
Detail of tube tap
Panel cut size
Name plate

Pressure units PalDJkPalE |

Displaying pressure range (max. value)

ANALOG
T ALARM

DIGITAL DIFFERENTIAL
PRESSURE GAGE

Source
+  comwwmen | EMD7 DI3N1D
1]2[3[4]5 RANGE Pa
[e1 Ce Ry

¥

|
SOURCE: 12~24V===100mA ANALOG: 47-20mA

ALARM: 100mA Max.30VDC

‘ The unit shall be powered by a NEC, Clas,z 2 power supply ‘

YAMAMOTO ELECTRIC WORKS 70..LTD. JAPAN

Displaying analog output type

EMD7D3N type

ANALOG

T ALARM

DIGITAL DIFFERENTIAL
PRESSURE GAGE

SOURCE

+ - comwowne | EMD7 D3P4E
1[2[3[4]5 RANGE kPa
g Ce W
ALARM: 100mA Max.30VDC

|
SOURCE: 12~24V===300mA ANALOG: 1~5V

‘ The unit shall be powered by a NEC, Class 2 power supply ‘
YAMAMOTO ELECTRIC WORKS CO.,LTD. JAPAN

EMD7D3P type

Terminal connection diagram

7 M 3.5 terminal screws
7
- CEICEeE o
@ ® @ 0 ®

Terminal @
Terminal @
Terminal ®
Terminal @
Terminal ®
Terminal ®

@ Terminal

Power supply positive side (12 to 24 V DC)
Power supply negative side (0 V)

Alarm output COMMON / Analog output negative side
Lower limit alarm output
Upper limit alarm output
Analog output positive side

3 is common use between Alarm output COMMON and Analog

output negative side.

Terminal No.

¢ 3.8

6.6 or less

% Applicable crimpieng terminal

A

Caution

Do not apply excessive torque the terminal screw more than necessary,
otherwise it will damage the instrument body.
Reccomended tightening torque from 0.7 to 1.0 N-m.
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Operation panel

EMD7/

Lower limit alarm light
(red LED)

(Mode) Key:

—ALARM—
0 Hl

LI Iy I
P

To switch mode

EROAdjust
%(HJAhmPoint %u larm Poin t
(H) Hysteresis (L) Hysteresis.
i (H) Output Modk (L) Outplsod
QunckmanualJI@ gt ode [Lal (1) Ouipintiode

DISPLAY CHARACTER

One pushing up or down key changes figure one by one and
continuous pushing up or down key changes figure continuously.

\ Panel cover

Upper limit alarm light
(red LED)

Pressure and mode display
(Four digits segment LED)

(enter) key:
g /To register setting value of each mode

EOAR

By pressing, indication blinks twice to notify registration.

I™—— (Down) Key:

To lower the setting value of each mode.

(Up) key:

To raise the setting value of each mode.

Switching mode

Display mode of max. memory

@ ID. (7]

The numerical value of each mode
displays the measurement pressure value

Power-on or the setting value being set now by the
selected mode.
............... Sub mode
: Pres?#ggéilsvlay Alarm function setting mode Operation mode of alarm function is selected.
- / 0: Upper and lower limit individual detection
ENTJ + [#oDE R FIF o 1: Normality/Abnormal pressure detection

e -y
M20 i ;

. :Th :

(a] ? ‘ L . vsecr(e)%ds later\

Display mode of min. memory : Presz%gedlzsplay

o o @ ]

!lﬂ — llﬂ :

M21 o {74 SN
M

in. value memory is displayed
and reset value.
Reseting with enter key.
Unit: Pressure value e

— Max. value memory display
and reset value.
Reseting with enter key.
Unit: Pressure value .
Zero adjustment mode

/_

Explanation of mark

. «Mode> key is pushed
[a): <Up> key is pushed

[¥). <Down> key is pushed
BT . <Enter> key is pushed

<Mode>> key is pushed
during pushing <Enter> key.

Upper limit alarm
value set mode

ol

When error happens

l<_

Pressure display
mode 3

Lower limit alarm
value set mode

When the last error is displayed

M10

Upper limi
The measurement
pressure is displayed. :

M11

o + 2:Upper limit alarm double step detection
3: Lower limit alarm double step detection
e

4: Simple control
it Hysteresis semmw Upper limit alarm output hysteresis width

(activation gap) is set.
Range of setting: 1to 5 %FS
Unit: % FS

¥

0: Output off

Upper limit alarm 0U1DUt59m”W Upper limit alarm output mode is set.

o 1: Reversing output
. 2: Non-reversing output
M12
'
Lower limi

Adjustmenting

zero point.

The correction

value is registered

by pushing enter key.:

M13

M14

Display fi

The upper limit
alarm value is set.
Range of setting:
zero to FS

Units: Pa, kPa

M15

Output

M16

Delay ti

(activation gap) is set.
El : Range of setting: 1to0 5 %FS
% o Unit: % FS

1T

it Hysteresis settingwf/— Lower limit alarm output hysteresis width

0: Output off
1: Reversing output
2: Non-reversing output

Lower limit alarm output settm%— Lower limit alarm output mode is set.

¥

display is set.

0: High speed (10 times, 0.2 second)

1: Standard speed (50 times, 1.0 second)
2: Low speed 1 (100 times, 2.0 second)
3: Low speed 2 (100 times, 4.0 second)

g ny The moving average frequency of the pressure

¥

filter settmg mode The moving average frequency of the alarm
detection is set.

0: High speed (10 times, 0.2 second)

Pa E 1: Standard speed (50 times, 1.0 second)
2: Low speed 1 (100 times, 2.0 second)
‘ . 3: Low speed 2 (100 times, 4.0 second)
imer setting mode

Returning to the pressure

- The lower limit alarm output prohibition time
/—The lower limit o / immediately after turning on of the
alarm value is set. t power supply is set.
Range of setting: e ' Range of sefting : from 0 to 20 minute
zero to FS Mm17 Unit: minute
Units: Pa, kPa .
!
Setting value clear mode Setting value of each mode is returned to the
state of the factory-setting.
: —T- etting value is cleared with enter key.
’ : W Setti | leared with enter k
oo : "
: M18

display mode

WO81

WO70

FRSTA

MS30

MS61A

MS65

EB3C

EMD8

EMT6

EMTI1
EMTGP1
EMTTH
EMP5
EMA3
EMRT1

HWS15

Combination
of Manosys

Accessories

Application
Gautions for use
Maintenance
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Manostar Electronic Micro Differential Pressure Measurement System
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WO70

FRSTA

MS30

MS61A

MS65

EB3C

EMD8

EMD7
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EMRTI
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Wiring

In connecting with relay

EMD7D3N External connection instrument
; : 1 DC
ower supply ower
circuit ?_'|2 gupply
Analog output ANALOG+; 6 INPUT +
circuit INPUT- [ Load
i
Upper limit ALARM HIS
Lower limit AIAIILO, 4
UL NPN Tr? T
alarm circuit ALARM! == ! =t
coM i3 v
ANALOG-; DC

power : Relay

) R1,R2
(alarm output : NPN transistor type) ~ supply D 1. D 2: Diode

EMD7D3P
12~24V; 4 DG = ' =
Power supply i 1
ciruit ovi2 T g&‘)”ﬁ;
Analog output ANALOG+; 6 INPUT +
circuit
INpUT- [ Load ]
i PNP Tr T = D?
Upper limit
g5 | npUT[ =
— PNP Tr D1
Lower limit
ALIRI L0 4 TINPUT@_‘V
A gon oo
i i COMMON
ANALOG-
. R 1, R 2: Relay
(alarm output : PNP transistor type) D1, D 2: Diode

In connecting with photocoupler
External connection instrument

EMD7D3P

EMD7D3N
15254V !

Power suppl ! DC |
t:ircui1ppy 0Vi2 power |
supply |

i

!
Analog output SINPUT +
circut NPUT- LLoad
i

ANALOG+6

— ALARM HI 5
Upper limit NPN Tr
alarm circuit

12~24 'V}
—H—?J—_I_ DC

Power suppl
supply
Analog output ANALOG£6 TINPUT +
et iNpUT- [ Load
— PNP Tr A
Upper limit i
ALARMHIL5 |

N

il 06
alarm circuit ALARM COM

3
ANALOG-

ALARMLO; 4
alarm circuit i 4 !
ALARM! i
comdd [ jov
ANALOG-; DC B
power
(alarm output : NPN transistor type) ~ supply

(alarm output : PNP transistor type)

Alarm function diagram

Upper or lowerlimit alarm individual detection (alarm function Mode 0)

Detection pressure level
Pressure Alarm ON Alarm OFF
A

Alarm ON  Alarm OFF
\Y \%

Upper limit hysteresis
Upper limit alarm setting value per It yster

Lower limit alarm setting value

Lower limit hysteresis

Time
State of pressure Normal Abnormal Normal Abnormal Normal
Alarm control output (internal state)
Controled output of upper limit alarm 0 1.1 0
Controled output of lower limit alarm 0 1. 1.0
Alarm output state
[ output mode0 Open always
Upper limit
alarm output | output modet Close Open Close
output mode2 —_Open__["Close Open
Lower il output mode0 Open always
owe
am#[,d{g'ljt output mode1 Close Open [ Close
output mode2 Open Close_|_Open

Explanation of operation
The detection result of the abnormal pressure decrease and rise is individually output.
The lower limit alarm turns on when the upper limit alarming setting value is exceeded
the upper limit value, and turns on when falling below the lower limit value.

Delay timer
The lower limit alarming output is prohibited while the delay timer is working.

Alarm function of normal or abnormal detection (alarm function Mode 1)

Detection pressure level
Pressure  Alarm ON Alarm OFF Alarm ON Alarm OFF
\%

p v V' Upper limit v
Upper limit alarm setting valug -~~~ hysteresis

Lower limit alarm setting valug - =--=--+ Cower it Fystaresis ~ I

Time
State of pressure Normal Abnormal Normal Abnormal Normal
Alarm control output (internal state)
Controled output of upper limit alarm 0 1 0 1 0
Controled output of lower limit alarm 1 0 1 0 1
Alarm output state
[ output mode0 Open always
Upper limit
alarm output | Output mode? Close Open Close Open [ Close
output mode2 —Open Close Open Close L Open
output mode0 Open always
Lower limit
alarm output | 0utput mode Open Close Open Close | _Open
output mode2 ......Close Open Close Open_ [ Close

Explanation of operation
The one of output judges that it is within regulation range or out of regulation range.
The other output judges the same way, because it is reversed state of detection.
Delay timer
Only the lower limit alarm side is prohibited while the delay timer is working.
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EMD7/

Alarm function  Upper limit double step detection (alarm function Mode 2)

Detection pressure level

Pressure  Alarm ON Alarm ON Alarm OFF Alarm OFF
4 V- Upper limit Y v v
hysteresis

Upper limit alarm setting valug f--------—— 5. - 222220

Lower limit alarm setting value -------=------#mm-- $ fffffffffffffffffffffffff
””””” Lowerlimt ~— N_
hysteresis

Time
Normal

Abnormal1 ApnormaIZ Abnormal1 _:Normal

Alarm control output (internal state)

State of pressure

Controled output of upper limit alarm 0 1 1 0
Controled output of lower limit alarm 0 1 0
Alarm output state
Uoner it output mode0 Open always
er limi
alam output | output modet Close Open Close
output mode2 Open Close Open
~ ["output mode0 Open always
a'[frmn’,,egmﬁt output mode1 .......Close Open [ Close
output mode2 ___OPeN | Close 1 Open

Explanation of operation
It is possible to use for warning of pressure increase by the first step, and for the
device stop by second step.

Delay timer
Neither is prohibited while the delay timer is working.

Alarm function Lower limit double step detection (alarm function Mode 3)

Detection pressure level
Pressure

A

Alarm ON  Alarm ON  Alarm OFF
v v v

Alarm OFF
v

Upper limit alarm setting value

Upper limit
hysteresis

Lower limit alarm setting valug == ==-=no-zomoo oo cdooon
0 Lower limit hysteresis

Normal _:_ Abnormal1 Abnormal2_ Abnormall _Normal

State of pressure

Alarm control output (internal state)

Controled output of upper limit alarm 0 1 L0
Controled output of lower limit alarm 0 1.1 0
Alarm output state
[ output mode0 Open always
Upper limit R
alarm output| output mode Close Open Close
output mode2 —_Open__| Close 1_Open
[ output mode0 Open always
amﬂe;mﬁt output mode1 Close Open Close
output mode2 Gpen Close Open

Explanation of operation
It is possible to use for warning of pressure decrease by first step, and for the
device stop by second step.

Delay timer
Both the upper limit and the lower limit alarming are prohibited whie the delay timer is working.

Function block diagram

Alarm function  Simple control (alarm function Mode 4)

Detection pressure level

Pressure
A

Out put ON Out put OFF
v v

Upper limit alarm setting value

Lower limit alarm setting valug {--—-----—-%:

Time
State of pressure On standby Pressure i _On standhy
Alarm control output (internal state)
Controled output of upper limit alarm 1 0 1
Controled output of lower limitalarm 0 [ 1 0
Alarm output state
[ output mode0 Open always
Upper limit
alarm output | Output modef Open Close 1 Open
output mode2 . Close Open f Close
Lower i output mode0 Open always
a\mnegulmt output modet Close Open [ Close
output mode2 —Open | Close | Open

Explanation of operation
The one of output is turned on when falling below the lower limit. The output is
turned off when exceeding the upper limit.The output of the other is reversed.

Delay timer
Each output is not influenced while the delay timer even is working.

Note
Each hysteresis setting is invalid.

LED display
01 o\ oy

Ly

Moving average
for displey

Amplifier

Vietobe
e v
o

Moving average

forouput } O Analog output

4t020mA/1to5V

Output circuit
< | | Upper limitalam~ 0_
R R T NN ‘Alarm LED display
5 | 2 ALARM HI
E 1
§ Reversing 0 E
§ ’—E’% ! (gllg%l:tt Upper limit alarm output
H s !
LS| ! NPN/PNP
Upper mitdam | Open collector
oufput eting value
L S || Lowerlimitalam  0_
i g || control output 1 Alarm LED display
El o 1 ’_‘ ALARM LO
Lower fmitalam | = N
i = 1
setting value: 3 > pa— ?_ ; —
=3 utpu -
Lhower ummT,m | g %%O Lower limit alarm output
steresis value: = !
b — H NPN/PNP

| ol na\ar‘m Open collector
outputsedingvalue

Alarm function L

mode seting value

Delay timer )
Delay timer,

WO81

WO70

FRSTA

MS30

MS61A

MS65

EB3C

EMD8

EMT6

EMTI1
EMTGP1
EMTTH
EMP5
EMA3
EMRT1

HWS15

Combination
of Manosys

Accessories

Application
Gautions for use
Maintenance
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Product Warranty

Warranty Period
This product warranty is valid for one year from the date of delivery to a place specified by an ordering
party who has transacted directly with Yamamoto Electric Works Co., Ltd.

Coverage

If a product breaks down due to a reason for which we are responsible during the warranty period and you

return the product to us, we will either repair or replace the product free of charge.

This warranty does not cover:

(1) Usage of the product under any inappropriate conditions or environment contrary to what is described
in our product catalog, specifications or manual.
Handling or usage of the product other than as described in our product catalog, specifications or
manual.

(2) Breakdown due to a reason other than a fault within our product.

(3) Any product that has been modified or repaired by a party other than us.

(4) Any breakdown due to a reason that was not foreseeable based on scientific and technical standards
applied at the time of shipment.

(5) Any breakdown due to a reason not attributable to us such as a natural calamity or other disaster.

These terms of warranty represent our entire liability with respect to the product, and we shall have no
liability for any other loss arising in connection with a breakdown of the product.

*This product warranty is only valid within Japan.
This document is a translation from the original Japanese version, and the original Japanese version has

priority over this translation.
Be sure to refer to the original Japanese for the details of this warranty.

The Japanese original document shall always take precedence
A_ over the translated versions.
Caution | Yoy should be sure to refer to the Japanese original document.

sui gt = MANOSEA CO.LTD.  Mamiactuer iy Yamamto Electric Works Co, Lt

1-2-3, Nishishiriike-cho, Nagata-ku, Kobe, 1-2-3, Nishishiriike-cho, Nagata-ku, Kobe,
Hyogo 653-0031 JAPAN Hyogo 653-0031 JAPAN
TEL. +81 (78) 621-7000 FAX. +81 (78) 621-7788 TEL. +81 (78) 631-6000 FAX. +81 (78) 631-6020

April 2011 YAMAMOTO ELECTRIC WORKS CO.,LTD.






