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Manostar digital sensor

EMD7

48x48 type digital micro differential pressure sensor

» Selectable from eight ranges including 0 to 100 Pa and 0 to 5 kPa
It is possible to select analog output function in the range of 4 to 20 mAor 1 to 5 V.
It is possible to select the alarm output type from NPN open collector or PNP open

collector.

Compatible with 12 to 24 V DC power source

Equipped with abundant additional functions for differential pressure measurement

including movement average filter, maximum/minimum value memory, and delay

timer

It is possible to set the alarm function mode in accordance with the usage.
Product compliant with the EU directive and UL standard

<Main application fields>

« Part of semiconductor
manufacturing equipment

» Negative pressure for dust
collector/differential pressure of air
conditioners

« Filter pressure loss management

« Precision machine manufacturing
line

« General factory management
equipment

<Usage>

» Measurement of internal pressure of
indoor device

« Detection of clogging of air filter

» Measurement of clogging of bug
filter

» Measurement of dynamic pressure
at ventilation/exhaust device

» Room pressure measurement in a
clean room

*(Refer to pages 114 to 117)

71 2 Manostar

— ALARM
tQ ﬁH|

S TT—— EMD7D3

EMD7

C € c M us

Alarm output

NPN transistor

Product code -~ Pressure range code -;
EMD7 D3| N 100 (Example)
Range I Maximum value
Unit D Pa
E kPa
Analog output 1 4-20 mA
4 1-5V
N
P

PNP transistor

Power source |
1

D3 | 12-24VvDC

@\When making an inquiry or placing an order, specify the above product code.



Manostar digital sensor

EMD7

Specifications

EMD7

Model

EMD7D3

Pressure unit

Pressure measurement
method

Electric signal
conversion method

Measured gas

Pressure-receiving
element

Mounting orientation

Instrument body
withstanding pressure

Withstanding pressure
of pressure-receiving
element

Operating ambient
temperature

Operating ambient
humidity

Compatible pipe
Polarity of piping
connector

Display

Zero adjustment
method

Insulation resistance

Withstand voltage

Exterior material
Operating altitude
Protection level

Degree of
contamination

Pa, kPa

Differential pressure method

Variable inductance

Air and noncorrosive gas (liquid cannot be measured)

Diaphragm (silicone rubber)

Mounting on vertical surface

20 kPa (refer to page 118)

20 kPa (refer to page 118)

0°C to 50°C (no freezing allowed)

35% to 85% RH (no condensation allowed)

Vinyl pipe or rubber pipe (inner diameter of 4 mm; however, the
outer diameter must be 6 mm or lower)

Indicating high-pressure side and low-pressure side with “H” and
“L” marks, respectively, at the piping connection part.

Display section ~ Seven-segment LED, four red digits
Pressure indication/alarm setting indication,
three digits at maximum

(The highest digit indicates the mode.)
+1.5% FS + 1 digit (at 20°C)

+0.15% FS/°C (zero + span)

Accuracy
Temperature characteristics

Push-type automatic zero return
(The displayed value and analog output are adjusted to zero at
the same time.)

Between terminal and case
10 MQ or higher (500 V DC megger)

Between terminal and case
500 V AC, 50/60 Hz, for one minute

ABS resin (color: ivory)

Altitude of 2000 m or below

Standard: IEC 60529 Grade code: IP41
Standard: IEC 60664 Grade: 2

(If it is not possible to install this product in a dry clean location,
house it in a housing.)

Alarm output

Analog output

Maximum consumption
current

Power voltage

Mass

Durable vibration

Durable impact

Output type
« EMD7D3N
NPN open collector
One each for upper limit and lower limit
Maximum load current: 100 mA (per output)
Maximum load voltage: 30 V DC or lower
Output saturated voltage: 1 V DC or lower
« EMD7D3P
PNP open collector
One each for upper limit and lower limit
Maximum load current: 100 mA (per output)
Maximum load voltage: 30 V DC or lower
Output saturated voltage: 2 V DC or lower
Setting range
Upper limit: 0 to 100% FS
Lower limit: 0 to 100% FS
Hysteresis width can be set in the range of 1 to 5% FS.
Setting method Push-type digital setting
Output display Red LED x 2

Output type
« EMD7D3[]1
4 to 20 mA (at pressure of 0 to FS)
Load resistance: 0 to 250 Q
- EMD7D3[]4
1to 5V (at pressure of 0 to FS)
Load resistance: 10 kQ or higher
Accuracy +1.5% FS (at 20°C)
Temperature characteristics ~ + 0.15% FS/°C (zero + span)

+ EMD7D3N (alarm output: NPN transistor type)
Total consumption: 100 mA (internal consumption only)
« EMD7D3P (alarm output: PNP transistor type)
Internal consumption: 100 mA
Total consumption: 300 mA (including load current for alarm
output of 100 mA x 2)

12 to 24 V DC + 10% (ripple of 10% or below)

Approx. 130 g (including terminal cover and adapter for panel
mounting)

5 to 10 Hz, amplitude of 10 mm,
10 to 50 Hz, acceleration of 39 m/s? (two hours each for three axial
directions)

100 m/s® (six times each for three axial directions)

Accessories

Adapter for panel mounting, terminal cover (already mounted on instrument body)

Press:;s erange Pressure range LED display Alarm output Analog output

D 100 0-100 Pa 0-100
D 200 0-200 Pa 0-200
D 300 0-300 Pa 0-300 ;

NPN transistor 4-20 mA
D 500 0-500 Pa 0-500

or or

E 1 0-1kPa 0.00-1.00

PNP transistor -5V
E 2 0-2 kPa 0.00-2.00
E 3 0-3 kPa 0.00-3.00
E 5 0-5 kPa 0.00-5.00

@For the use environment, refer to page 118.

Conforming standards
1. EU directive
This product is compliant with the EMC directive of EU.
EMC directive basic requirements Standard No.
(1) EMI (electromagnetic emission) standard .
(2) EMS (electromagnetic immunity) standard ..
2. UL standard
This product is certified as an UL standard recognition part. It is also certified with Canada Standard (C-UL). However, use this product
in accordance with the installation conditions shown in (3) below.
(1) Requirements standard No ...UL 610101
(2) File No. . E220685
(3) Installation condition... ... As the DC power source to be connected to this product, use NEC (National Electrical Code)
Class 2 power source.

.EN 61000-6-3
..EN 61000-6-2
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products
WOS81 External dimension drawing
70
WO71 8 59 (3)
Mounting panel
(applicable plate thickness;
1 mm to 10 mm) Attachment of nameplate
FR51A Adapter for panel mounting Terminal cover
48 5 /(can be installed in 58
any orientation) (Adapter for panel mounting)
—ALARM — 1 @ g
MS99 ° P — mii [ § 83
oooo ] = ! .-
O O i i | =>D ; vol [T ol §
Pa — NG N - +0.6
MS99s / IE==/ @) IF@L I 4568
L | O 3
N ] L (- g Panel cutting
MS6TA-RA Panel lid, closed L \ 20 -
Openable panel lid 53
61 Manufacturing number barcode label
QDP33
s
EMDSA ——— cé”I
o s o
—0
4.5 8
12.5
EMT1 Details of piping connection part
(Cross section drawing)
EMTGP1 . .
Terminal arrangement drawing
EMTIH Terminal (1) Power + (12 to 24 V DC)
Terminal (2) Power = (0 V)
oy M3.5 Terminal screw Terminal (3) Alarm output common/analog output negative side
EMT6 Terminal (4) Lower limit alarm output
Terminal (5) Upper limit alarm output
e Terminal (6) Analog output positive side
< M\ O O | A
%9'(?" i*g Eﬁ @Terminal (3) is a shared terminal for alarm output common and
EMPSA D © 0 @ analog output negative side.
Z @38
@@L
EMRT1 D k] Applicable crimping
Y] \ Terminal number ’6}} terminal
«©
RN P
HWS15A A Terminal screw tightening torque: 0.7 to 1.0 N'-m
. Do not tighten to a torque that exceeds the specified value because
Caution| doing so breaks the instrument body.
Accessories
Accessories dedicated to EMD7
Application Terminal cover Adapter for panel mounting
X , (Auxiliary item) (Auxiliary item)
Precautions
il i
Maintenance J

This is already installed at the time of purchase of the
instrument.

Material
Polyacetal/steel

Item number

ADPA-EMD7

Material
Polycarbonate

Item number

TCA-D7
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Manostar digital sensor

EMD?7

Operation panel

EMD7

List of
products

WO81

Lower limit alarm lamp
(red LED)

<<Mode>> key
Used to switch
the mode.

Pressing <<Up>>/<<Down>> key once changes
the value by one, and holding down the key
continuously changes the value.

Quick manual ]

Upper limit alarm lamp
(red LED)

Pressure/mode display
(4-digit segment LED)

[y
[ <<Enter>> key
Pa / Sets the setting value in each mode.

Pressing this key causes the indication to
blink twice to inform the operator of registration.

T
ZISP.AY CHARACTEZ
E (H) Alarm Point
(H) Hysteresis
ILE (H) Output Mode!

T
ERO Adjust
(DMylarm Point
(L) Hysgeresis

[Lo.] (L) OutpdiMode]

™— <<Down>> key
Used to decrease the setting value in each mode.

\ Panel cover

<<Up>> key
Used to increase the setting value in each mode.

WO71

FRSTA

MS99

MS99S

Mode changeover

MS61A-RA

Turn on power supply

Maximum value memory

The value indicated is a measured pressure value or
a currently set setting value depending
on the selected mode.

Sub mode
Selects the operation mode

Aslgzméunmc;icvja: i — of the alarm function.
. / 0: Upper/lower limit individual detection
C’F L, : 1: Normal/abnormal pressure detection

When an error occurs
M5

l
Pressure indication mode 3

Indication
blinks

Lower limit alarm
value setting mode

When the last error is displayed

When there are multiple errors

Setting range:
OtoFS
Unit: Pa, kPa

/— Sets the lower
limit alarm value.
Setting range:
OtoFS
Unit: Pa, kPa

Display filter setting W
§ ]

2: Upper limit alarm two-step detection
3: Lower limit alarm two-step detection
4: Simplified control

Determines the value for the hysteresis
width (differential gap) of the upper limit
alarm output.

Setting range: 1 to 5% FS

Unit: % FS

setting mode /—

Selects the output mode
of the upper limit alarm.

0: Output off

1: Inversion output

2: Non-inversion output

setting mode /—
G i

Determines the value of the hysteresis
width (differential gap) of lower limit
alarm output.

Setting range: 1 to 5% FS

Unit: % FS

ot Selects the output mode

of the lower limit alarm.
0: Output off

1: Inversion output

2: Non-inversion output

Sets the average number of times

of movement in the pressure indication.
0: High speed (10 times, 0.2 s)

1: Standard (50 times, 1.0 s)

2: Low speed 1 (100 times, 2.0 s)

3: Low speed 2 (200 times, 4.0 s)

indication mode e 1
[ ] [] (]
T Eal . |Z| e EnT] + [uooe] -
/ Pa —_— Pa =
M20 M10
3 seconds) -
Viater \ ) * -
Minimum value memory Pressure |nd|cat|on Displays the Upper limit hysteresis
|ndwde : de 2 measured
(v) pressure.
e i
M21 it
Displays and resets the o
minimum value memory. Upper limit alarm output
Pressing the <<ENT>> key
resets the value. e
Unit: pressure value
— Displays and resets the M12
maximum value memory.
Pressing the <<ENT>> key t
resets the value. . Lower limit hysteresis
Unit: pressure value Zero adjustment mode setting mode
[} [
Explanation of marks —fen Wi
: Press the <<Mode>> key. ‘
. Lower limit alarm
[4) . Press the <<Up>> key. setting mode
(Y : Press the <<Down>> key.
. Press the <<ENT>> key.
: Press the <<Mode>> key while
holding down the <<ENT>> key. ‘
Upper limit alarm
value settlng mode
/— Sets the upper
limit alarm value.

M15

)

Output filter setting Sets the average number of times
of movement in alarm detection.
0: High speed (10 times, 0.2 s)

1: Standard (50 times, 1.0 s)

2: Low speed 1 (100 times, 2.0 s)

3: Low speed 2 (200 times, 4.0 s)

T

Delay timer setting Sets the lower limit alarm output prohibition

mode
/ time immediately after turning on the power.
o Setting range: 0 to 20 minutes

Unit: minute
)

Setting clear mo

This function reverts the mode setting
values to the factory default.

/ Pressing the <<ENT>> key clears

Returns to pressure
indication mode.

e ; the setting value.

QDP33

EMD8A

EMT1

EMTGP1

EMTTH

EMT6

EMPSA

EMRT1
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Manostar digital sensor

EMD7

EMD?7

Wiring

When connecting relays

EMD7D3N External device

EMD7D3P External device

TIFAV | ¢ i
circuit V2 gguwr?:[ei
1
i
ANALOG+ ) 6 llnput +

Analog output
circuit

T
{Input - |=,_,|-°ad

G ALARM HI} 5
T
GG |
1
T ALARM L0 4 i
ower limi T
NN
ALARM! i
comizdd T !
ANALOG—!  DC power |

12047

Power <— 1 DC
circuit _0\/4,2_T BOWED
source

!
Analog output ANALOG+! 6 TInput +
circuit i f oot - [Toad]
;{ggﬁg{g}ﬂ ATIA\IR?\A -”i: 5 TInput '.é‘ P
1
1
1
ALéoRmJ!._,’/ i Common
=2miX

ANALOG— |
i
1
!

source

R1, R2: rel
(Alarm output: NPN transistor type) ’ e

D1, D2: diode

R1, R2: relay

(Alarm output: PNP transistor type) D1, D2: diode

When connecting photocouplers

EMD7D3P External device
12-24V,
Power _H_TJ__I_ DC
circuit Vi T power
source
Analog output ANALOG+ 4 6 Input +
circuit nut - [ Load |
Upper limit PNP Tr
ALARM Hly 5 Input
T PNP Tr
ALARM COMJ 3 =
ANALOG— Common
1
H

EMD7D3N External device
1224v: 1
ovi2 ower
circuit gource
Analog output ANALOG+y 6 Input +
oot
s Input — IE,ai,
Common
— ALARM Hly 5 Alnput =
Upper limit NPN Tr
alarm circuit
Tower T ALARM L0y 4 Input =
T T
| comi 3’ T sov
ANALQG—! DC power |
source

(Alarm output: NPN transistor type)

(Alarm output: PNP transistor type)

Alarm operation diagram

Alarm function Upper limit/lower limit individual
detection (alarm function mode 0)

Detection Alarm  Alarm Alarm Alarm
pressure level Pressure activation cancellation activation  cancellation
A v v v v

Upper limit hysteresis

Upper limit alarm

setting value /

Lower limit alarm === T -
setting value Lower limit hysteresis
Time
Pressure condition Normal : Abnormal: Normal _Abnormal : Normal
Alarm control output (internal state)
Upper limit alarm control output 0 T 0
Lower limit alarm control output 0 T 0

Alarm output state

.| Output mode 0 Normally open
Bzl Output mode 1 Close Open Close
alam output | 0P ! ,
Output mode 2 ___Open Close Open
| Output mode 0 Normally open
al-lg‘rnr’:rollljmt Output mode 1 Close Open [ Close
Output mode 2 Open Close | Open

Operation explanation: Detects an abnormal pressure drop and an abnormal pressure
rise and performs output individually.
The upper limit alarm turns on when the upper limit alarm setting
is exceeded, and the lower limit alarm turns on when the lower
limit alarm setting is exceeded.

Delay timer: While the delay timer is operating, the lower limit alarm is

prohibited.

Alarm function Normal/abnormal detection
(alarm function mode 1)

Detection Alarm Alarm Alarm ~ Alarm
pressure level Pressure activation cancellation activation cancellation
A A\ v v v

Upper limit alarm Upper limit hysteresis
setting value /
Lower limit alarm - T -
setting value Lower limit hysteresis
Time
Pressure condition Normal : Abnormal Normal Abnormal: Normal
Alarm control output (intemal state)
Upper limit alarm control output 0 T 0 1 0
Lower fimit alarm control output 1 0 T 0 T
Alarm output state
.| Output mode 0 Normally open
Upper limit o o
alarm output Outputmode 1 . Close . | en Close en_ | Close
Output mode 2 ___Open Close Open Close | Open
[ Output mode 0 Normally open
Lower limit Output mode 1 Open Cl Open Cl Open
alarm output utput mode P! ose P! ose P!
Qutput mode 2 . Close Open Close Open_| Close

Operation explanation: One output outputs the presence of pressure within or outside
the specified range.

The other output can output the presence of pressure outside or
within the specified range as the detection state is inverted.
While the delay timer is operating, only the output of lower limit
side is prohibited.

Delay timer:
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Manostar digital sensor

EMD?7

EMD7

Alarm function Upper limit two-step detection (alarm function
mode 2)

Detection Alarm Alarm Alarm Alarm
pressure level Pressure activation  activation  cancellation  cancellation
b v

V' Upper limit V
Upper limit alarm lyStelesis
setting value
Lower limit alarm
setting value L
Lower limit
hysteresis

Time
Pressure condition Normal . Abnormal 1 :Abnormal2;: Abnormal 1 : Normal

Alarm control output (internal state)

Operation explanation: Pressure rises are detected in two steps. For example, the first
step can be used for an alarm, and the second step can be used
for machine stoppage.

Delay timer: While the delay timer is operating, none of them is prohibited.

Upper limit alarm control output 0 T 0
Lower limit alarm control output 0 T 0
Alarm output state
[ Output mode 0 Normally ogen
Upper limit Outout mode 1 5 a -
alarm output| YUt mode ose pen ose
Output mode 2 QOpen Close Open
L fimit Qutput mode 0 Normally open
ower limi — p—
alarm output Qutput mode 1 Close Open Close
Output mode 2 ___Open Close Open

Alarm function Lower limit two-step detection (alarm function
mode 3)

Detection Alarm Alarm Alarm Alarm
pressure level Pressure activation  activation  cancellation  cancellation
A \4 v \v/ \v4

Upper limit
hysteresis
Upper limit alarm
setting value
Lower |IrT.'IIt alarm Lot N
setting value hysteresis

Time
Pressure condition Normal ° Abnormal 1 ‘Abnormal 2 Abnormal 1 ° Normal

Alarm control output (internal state)

Upper limit alarm control output 0 1 0
Lower limit alarm control output 0 T 0
Alarm output state
.| Output mode 0 Normally open
Upper lmit | oo mode 1 —Close 1. Open Closs~
alam output utput mode ose Jo] ose
Output mode 2 ___Open Close Open
L limit Output mode 0 Normally open
ower limi
alarm output Output mode 1 Close Open Close
Output mode 2 Open Close Open:

Operation explanation: Pressure drops are detected in two steps. For example, the first
step can be used for an alarm, and the second step can be used
for machine stoppage.

Delay timer: While the delay timer is operating, both the upper limit and lower
limit are prohibited.

Functional block diagram

Alarm function Simplified control (alarm function mode 4)

LED display

Detection L Movement | | (| Y| 1H
pressure level Preisure Outgut activation Outgut stop rage oo
Upper limit alarm ampliicy i
setting value PRI AD S Anal tout
g sensor conversion| 7 Focessngzerg OAnalog outpu
4-20 mA/1-5V
Output circuit
- -
a < | | Upper limit i
Lower limit alarm = S| | alerm —'\-\—>—' AT LD GTRIEY
; € O|| contol ¢ 2 ! ALARM HI
setting value R Upper limi = % L output i
e alarm?ue ST g o[]” Inversion0 i
val —
P diti Standby Pressure application Standb;/nme I: i S: g "D;I i Output O Upper limit
ressure condition > > alalrjrﬁ?e,r Iln;lt ] g ) ) circuit alarm output
Alarm control output (internal state) S feLe op':';"m’;‘gor
Upper limit alarm control output T ‘ 0 ‘ 1 e vaie
Lower limit alarm control output 0 T 0 -
Alarm output state T [t it D NN @ L2 LED display
Uooer limit Output mode 0 Normally open T E % ?urm — 1 ALARM LO
er limi Tarm set L= i
al;‘:n output Output mode 1 ___Open | Close ‘ Open %‘g > wersion'— E
Output mode 2 Close Open Close ,Wl RIE % I; ; ; ?:::'t(:p,uL:tt ©lovedinit
alarm
. [Output mode 0 Normally open settingvalue | © ||| == E NPN/PNP alarm output
al-lgrmr/r?rollljrt‘;)ltjt Output mode 1 —__Close | Open [ Close I A open collector
Output mode 2 ___Open Close Open Alarm funcion settlngu Vae

Operation explanation: This is a simplified control function by which the output is turned
off when the upper limit setting value is reached for one output
and turned on when the lower limit setting value is reached. The
other output makes an inversed output.

Delay timer: Even during operation of the delay timer, both outputs are not
affected.
Remarks: Each hysteresis setting is disabled.

mode setting
value

Delay timer Delay
setting value| timer
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MWarranty period

The warranty period for our product is one (1) year from delivery to the location specified by the orderer who makes a direct transaction
with us.

B Scope of warranty

If any failure or defect attributable to us becomes clear during the above warranty period, we will repair the product or supply a
substitute product free of charge. However, even during the warranty period, we will exclude the product from the scope of the warranty
if the failure or defect corresponds to any of the following:

(1) The failure or defect was caused by an unreasonable condition, environment, handling, or usage not mentioned in the
instruction manual, specifications, and our product catalog.
(2) The failure or defect was caused by a factor other than our product.
(3) The failure or defect was caused by a modification or repair conducted by a party other than us.
(4) The failure or defect was caused by an event that could not be foreseen at the scientific and technical levels at the time of
product shipment from us.
(5) The failure or defect was caused by an external factor not attributable to us, such as acts of God and disasters.
Please note that the warranty mentioned here means the warranty for our individual product, and damage provoked by a failure or
defect of the product is excluded from the scope of the warranty.

*This warranty is valid only in Japan.

Application and usage

Our products are designed and manufactured as general-purpose instruments for general industries.
Therefore, our products are not intended for the following uses, and our products used in such a manner are outside the scope of
application.

(1) Equipment that is anticipated to greatly affect lives and properties, such as nuclear power generation, aviation, railways, marine

vessels, vehicles, and medical devices

(2) Utilities that include electricity, gas, and service water

(3) Use in outdoor locations and under similar conditions or environments other than those stipulated in the instruction manual

(4) Usage to which considerable safety consideration and attention equivalent to (1) and (2) above need to be given

Service

M Scope of service
Because the product price does not include service expenses, such as the dispatch of engineers, we will separately charge for the
expenses in the following cases:
(1) Instruction for installation and adjustment and a witnessed test run
(2) Maintenance inspection, adjustments, and repairs
(3) Technical guidance and technical education
(4) Witnessed inspections of products at our factory

<<Note>> The product specifications and information in this catalog are subject to change without prior notice for product improvement or
other reasons.

J

-
@For order placement, contact

-
.

- .
S:::t’a' & Manostar Co., Ltd. Manufacturer Yamamoto Electric Works Co., Ltd.
-
1-2-3 Nishishiriike-cho, Nagata-ku, Kobe City, Hyogo 653-0031 1-2-3 Nishishiriike-cho, Nagata-ku, Kobe City, Hyogo 653-0031

TEL. +81-78-621-7000 FAX. +81-78-621-7788 TEL. +81-78-631-6000 FAX. +81-78-631-6020
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