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Differential Pressure and
 Pressure Transmitter

The digital world continues to expand with the introduction of
our latest members, each delivering a lifetime of 
• Precision
• Multi-Sensing
• Stability
• Safety

[Ed : 01/b]       Printed in Japan, 801(KP)



The quality that you've come to expect.

DPharp Digital Transmitters.
A new standard for

and
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Multi-Sensing Digital World
DPharp

   
 for the digital world multi-sensing digital sensor has the unique ability to accurately measure static 

pressure and differential pressure simultaneously. This single digital sensor provides additional insight 
and a wider window into your process. This window includes advanced diagnostics which are realized 
through continuous statistical analysis of the resonators.

This information is available through the supported digital communication protocols; HART, BRAIN, 
FOUNDATION Fieldbus™, Profibus PA, EDDL and FDT/DTM. The purely digital signal provided by the 
DPharp is never degraded by any analog to digital converters. 

Multi-sensing allows the process to operate with fewer devices by utilizing the advanced functionality of 
the EJA & EJX pressure transmitters. More really does mean less.

“ Proprietary sensors that offer real added value to a customer are expected to 
increase in the market . With the exception of Yokogawa , however, not many 
suppliers are expected to invest the time and money into development of 
super-sophisticated new age pressure sensors. . .”
Automation Research Corporation (April 1995)

(DPharp
   

 Sensor - The Heart of our Transmitter)

The world in which we live is continuously evolving, nowhere is this more apparent than within the 
telecommunications industry which has evolved from its analog beginnings in to a fully digital 
technology enabling advanced information solutions such as the internet.

Within the industrial automation & control industry a quiet evolution has been taking place. In 1991 
Yokogawa introduced the worlds first digital pressure transmitter based upon the unique DPharp

　
 sensing 

technology. The EJ series, broke away 
from the existing analog technologies 
such as capacitive and piezoresistive. 
DPharp

　
 was further evolved in 1994 for 

the EMEA and American marketplace with the release of the compact EJA series. 
To date, EJA is the most successful product released by Yokogawa with a 
growing installed base of more than 3,500,000 units in applications world-
wide. 

Recognizing the increasing demand for greater process insights, 
advanced process diagnostics and safety, Yokogawa intro-
duced its 3rd generation of DPharp

   
 with the release of 

EJX in 2003. Today EJX is already setting new stan-
dards for accuracy, repeatability, stability and 
safety.  

ARC Statement

4 5

“Recognizing the increasing demand for 
greater process insights”
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Time

90mSec

EJX Output

Pressure input

DPharp Sensor Operation

“20 segment bar graph
supplements the 5 digit display”

Response Time

Intelligent Indicator

Local Alarm Output

PressurePressure

(fc) (ft)

Electric
Terminal

Silicon
Diaphragm

Imax = 120mA
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EJX is the world ’s fastest smart 
transmitter with an unequaled re-
sponse t ime of 90 mi l l iseconds.  
This allows you to track your pro-
c e s s  m o r e  
c losely than 
before, ena-
b l ing  you to  
respond quickly to event driven dy-
namic process changes. 

Key
fc = Frequency Compression
ft = Frequency Tension

Key
PV = Primary Variable
SV = Secondary Variable
TV = Tertiary Variable

“Contact output is fully user 
configurable”

“The world’s fastest 
smart transmitter”

A built-in open collector output enables local alarming without the need of 
expensive additional hardware such as trip amplifiers. The open collector 
output is able to directly drive loads in the order of 11 – 30vdc with a maxi-
mum current output of 120mA. Furthermore, the contact output is fully user 
conf igurable,  able to 
trigger based upon the 
transmitters set-point for 
PV, SV or TV.

EJX comes with a new intelligent indicator able to clearly display multiple 
process variables such as differential pressure, static or line pressure, tem-
perature and flowrate etc… A 20 segment bar graph supplements the 5 
digit display to clearly indicate the measured process value. For flow appli-
cations with EJX910A the display resolution is increase to 6 digits. 

When using bus protocols such as FOUNDATION Fieldbus™ the display will 
indicate the device block type its status and parameter name.

Finally, the low-
er portion of the 
display is dedi-
cated to display engineering units and alarm messages. In the event of an 
alarm the display will indicate both the error number and the associated 
alarm message.

DPharp
    for the digital world sensing technology uses two reso-

nators embedded inside the silicon diaphragm to measure the 
applied pressure. When pressure is applied, one resonator will 
be place in tension while the other resonator will be placed in 
compression. This generates a large output signal which re-
sults in greater sensitivity. It is then a simple matter for the 
CPU to measure / count the frequencies. The difference be-
tween these two frequencies is equal to differential pressure, 
whilst the summation of the frequencies is equal to static or 
line pressure. 

The  resona to rs  
themselves are extremely small both in length and width, they 
have no inherent hysteresis, and furthermore, due to the prop-
erties of silicon, namely its elasticity, they 
exhibit greater linearity and repeatability, 
this all results in an unequalled measure-
ment precision and long term stability.

“No inherent hysteresis”



Versatile Device Management Wizard

Multi-Variable Interoperability

“EJX910A enables advanced 
multi-variable mass flow solutions”

“Unlocking the full potential 
of advanced diagnostics in field devices.”

One Tool for All
FieldMate fully embraces both the FDT/DTM and 
DD technologies that promise open, rich, 
intuitive access to the latest intelligent devices.

Orifice

Flow Nozzle

venturi
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DPharp
    Pressure transmitters provide an extensive choice of open industrial protocols such as HART, BRAIN, FOUN-

DATION Fieldbus™, Profibus PA, EDDL and FDT/DTM. This enables the most efficient configuration of your instru-
mentation using the protocol of your choice. 

Our strategy is to support our customer’s existing and legacy systems plus new green field developments, while 
enabling full integration of the latest process automation devices. This unlocks the full potential of advanced diag-
nostics in field devices, such as those found in EJA and EJX series of pressure transmitters.

In the digital world, state of the art transmitters are required to communicate with other field devices in order to de-
liver the full potential of advanced diagnostics. An example being the PST (Partial Stroke Testing) of Valves,  where 
the downstream D/P transmitter must communicate the change in flowrate to the control valve to verify that it is still 
fully functional. 

DPharp
    

 for the digital world meets 
the present and future demands of the 
process automation industry, by providing a best in class, reliable, interoperable series of pressure transmitters. 

EJX910A Multi-Variable Solution
The EJX910A Multi-Variable transmitter is unique amongst the EJX digital family of pressure transmitters as it is 
Yokogawa's advanced D/P mass flow solution. It is able to make three process measurements, D/P, P & PT (Pro-
cess Temperature) and compensate for density changes using four distinct methods. The on board flow computer 
is then able to derive mass flow with an accuracy of 1% of mass flow rate, over a turndown of 10:1 on flow or 100:1 
on D/P.

In Auto-compensation mode, EJX910A transmitter utilizes sophisticated algorithms to compensate for minor chan-
ges in the total flow solution. Changes such as the thermal expansion of the process pipe and primary measure-
ment element, density changes within the flowing medium whether that medium is a liquid, gas or vapour, plus a 
whole host of other related flow parameters. 

While EJX910A is a sophisticated mass flow transmitter, the end user needn't be too concerned as our FSA120 
flow configuration tool effectively isolates the end user from these complexities. Enabling quick, convenient configur-
ation of the transmitters parameters. With FSA120 you even have the ability to simulate the flowing conditions to 
prove your parameters while offline.

The FSA120 configuration tool is based upon 
FDT/DTM technology which allows for a simplified 
and convenient visualization of the various transmitter parameters. Rather than overwhelming the end user with an 
endless list of individual parameters, the FSA120 breaks these parameters down into logical groupings and sequen-
ces. A further advantage is that the FSA120 configuration tool can be used with both HART and FOUNDATION Field-
bus™ communication technologies, in FieldMate.

EJX910A can be used on liquids, gases or vapours, with a wide variety of primary elements, in standard, allocation 
or fiscal metering solutions and in natural gas applications where compliance with standards such as AGA3 and 
AGA8 are mandatory.



Application Model Capsule
kPa inH2O

Measurement Span

MPa

Maximum Working Pressure

psi
Type

Based on flange rating

Based on flange rating

Based on flange rating

Differential pressure

Differential pressure & 
liquid level with 

remote seals

Draft range

Differential pressure & 
liquid level

Liquid level, closed or 
open tank

Gauge pressure

Gauge pressure with 
remote seal

High gauge pressure

Absolute & gauge 
pressure

Flow & Multi-variable

Traditional mounting 
Bottom process 

connection

Extended, Flush, 
Combination

Traditional mounting

Traditional mounting

Flush, Extended

Traditional mounting 
Bottom process 

connection

Extended, Flush

Traditional mounting

Direct mounting

Traditional mounting

EJX110A

EJX118A

EJX120A

EJX130A

EJX210A

EJX430A

EJX438A

EJX440A

EJX510A
EJX530A

EJX910A

L

M

H

M

H

E

M

H

M

H

H

A

B

A

B

C

D

A

B

C

D

L

M

H

0.1 to 10

0.5 to 100

2.5 to 500

2 to 100

10 to 500

0.1 to 1

1 to 100

5 to 500

1 to 100

5 to 500

2.5 to 500

0.0175 to 3.5 MPa

0.08 to 16 Mpa

0.035 to 3.5 MPa

0.16 to 7(16)*1 Mpa

0.25 to 32 MPa

0.25 to 50 MPa

8 to 200

0.04 to 2 MPa

0.2 to 10 MPa

1 to 50 MPa

DP: 0.1 to 10

SP: 1 to 16 MPa abs

DP: 0.5 to 100

SP: 1 to 25 MPa abs

DP: 2.5 to 500

SP: 1 to 25 MPa abs

0.4 to 40

2 to 400

10 to 2000

8 to 400

40 to 2000

0.4 to 4

4 to 400

20 to 2000

4 to 400

20 to 2000

10 to 2000

2.5 to 500 psi

12 to 2300 psi

5 to 500 psi

23 to 1000(2300)*1 psi

35 to 4500 psi

36 to 7200 psi

1.16 to 29 psi

5.8 to 290 psi

29 to 1450 psi

145 to 7200 psi

DP: 0.4 to 40

SP: 145 to 2300 psia

DP: 2 to 400

SP: 145 to 3600 psia

DP: 10 to 2000

SP: 145 to 3600 psia

16

25

25

50 kPa

32

32

500 kPa

3.5

16

32

50

200 kPa

2

10

50

16

25

25

2300

3600

3600

7.25

4500

4500

2000 inH2O

500

2300

4500

7200

29

290

1450

7200

2300

3600

3600

EJX110A
Bottom 
Connection

EJX118A
EJX438A

EJX120A EJX130A

EJX210A EJX910AEJX430A EJX510A
EJX530A

Safety Selection Guide

PFD: Probability of Failure on Demand
RRF: Risk Reduction Factor (RRF=1/PFD)

SIL
4
3
2
1

PFDavg
  >=10-5 to <10-4

>=10-4 to <10-3

>=10-3 to <10-2

>=10-2 to <10-1

RRF 
 >10,000 to <100,000

>1,000 to <10,000
>100 to <1,000

>10 to <100

10 11

In today’s highly regulated production environment, compliance with the latest safety standards and regulations is 
mandatory.

Plant safety and the safety of personnel are equally as important today as plant availability, throughput and in-
creased profitability. For these reasons Yokogawa believes safety should not be an option, it should be standard in 
all modern process automation & control equipment. Our strategy is to continue to build the finest high quality, reli-
able, industrial automation & control solutions and incorporate the latest safety standards such as IEC61508 in their 
design. EJX, with its unique digital, inherently fail-safe DPharp

    sensor, has been designed and built in accordance with 
this new philosophy.  This is why EJX is such an 
important part of our Safety Excellence Suite of To-
tal Safety Solutions. 

Whether or not EJX is installed in a Safety Instrument Function (SIF) it will deliver a lifetime of benefits, one of which 
being high integrity process measurements validated by onboard safety diagnostic functions.  

With EJX, you no longer have to sacrifice plant availability for plant safety. EJX allows you to maximize your plant’s 
safe availability while optimizing operational uptime.

“Do you regard safety as an option?
  No?…….. Neither do we!”
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Represented by:
YOKOGAWA ELECTRIC CORPORATION
World Headquaters
9-32, Nakacho 2-chome, Musashino-shi, Tokyo 180-8750, JAPAN
http://www.yokogawa.com

YOKOGAWA  CORPORATION OF AMERICA
2 Dart Road, Newnan, GA 30265-1094, U.S.A.
http://us.yokogawa.com

YOKOGAWA EUROPE B.V.
Databankweg 20, 3821 AL Amersfoort, THE NETHERLANDS
http://www.yokogawa-europe.com

YOKOGAWA ENGINEERING ASIA PTE. LTD.
5 Bedok South Road, Singapore 469270, SINGAPORE
http://www.yokogawa.com/sg/

YOKOGAWA CHINA CO., LTD.
K. Wah Centre 28, 29F 1010 Huai Hai Zhong Rd., Shanghai 200031
http://www.yokogawa.com/cn/

YOKOGAWA MIDDLE EAST B.S.C.(c)
P.O. Box 10070, Manama
Building 577, Road 2516, Busaiteen 225, Muharraq, Bahrain
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