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Flexibility, reliability and low maintenance are among the 
benefits provided by the EXA DO202 Dissolved Oxygen 2-wire 
transmitter. Designed to meet the exacting requirements of 
Dissolved Oxygen analysis in the modern industrial environment, 
it contains many features to ensure the best precision whatever 
the application.

DO202 is housed in a rugged IP65 enclosure and is a loop  
powered 2-wire transmitter to combine safe and simple wiring, 
installation and commissioning with the advanced functionality  
of the YOKOGAWA EXA microprocessor analyzer family.

The DO202 is a SMART transmitter. Digital communication  
is done either through HART® protocol superimposed on the  
4- 20 mA current or completely digital through Fieldbus  
communication: Fieldbus Foundation.

This SMART functionality allows the transmission of up to four 
process variables, information stored in the logbook, diagnostic 
data and remote configuration of the analyzer.

Yokogawa has developed drivers for PC configuration and  
maintenance software for different platforms like PRM, AMS  
and Pactware. The necessary drivers for PACTWARE  
can be downloaded free of charge from the website  
www.yokogawa.com/eu

The DO202 transmitter is a universal Dissolved Oxygen 
Transmitter that accepts both galvanic sensors like DO30 and 
Polarographic sensors like OXYGOLD and OXYFERM that are 
used primarily in the Biotech industries. In combination with the 
OXYGOLD the analyzer can accurately measure concentrations 
down to 2 ppb (mg/m3).

For high precision the DO202 offers automatic temperature  
compensation for both % saturation and ppm/ppb  
measurements; manual salinity compensation for analysis in 
saline water and manual pressure compensation for accurate 
analysis at high elevations or in reactors with high static pressure 
like production fementors.

Features
•	 Universal input accepts Galvanic and Polarographic sensors 

and various temperature compensating elements  
(Pt1000, 22k NTC)

•	 HART® communication standard with 4-20 mA loop powered 
model

•	 Fieldbus models for Fieldbus Foundation
•	 Wide measuring range including ppb, ppm and % saturation
•	 Certification for hazardous area (ATEX, FM, CSA)
•	 Recommended sensors model DO30(G) , PB30, OXYFERM, 

OXYGOLD (for ppb measurement) 
•	 Intrinsically safe version �<EEx> II 2(1)G EEx ib[ia] IICT4/T6.
• Automatic temperature compensation from 0ºC up to 100ºC

General
Specifications

Sensors Cables Fittings Transmitters Accessories

System Configuration

Sensors Cables Fittings Transmitters Accessories
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General Specifications

Common specifications for all models

A. Input specifications	: �DO202 accepts output from membrane 
covered Dissolved Oxygen sensors 
These sensors can be Galvanic type, 
where the sensor generates its own  
driving voltage or Polarographic type, 
where the sensor uses external driving 
voltage from the transmitter. The input 
range for Galvanic sensors is 0-50 µA 
and 0- 1 µA for Polarographic sensors. 
For temperature compensation the 
DO202 accepts Pt1000 RTD (DO30G 
sensor)and 22k NTC elements 
(OXYFERM and OXYGOLD sensors).

B. Measuring range	�
- �Dissolved Oxygen	 : �0 - 50 ppm (mg Oxygen per kg water);  

0 - 1999 ppb (mg Oxygen per 1000 kg 
water) and 0 - 600 % Saturation of  
Air in Water. 

- Temperature	 : -20 to 150ºC.

C. Temperature compensation 
		  : �Automatic using Pt1000 or 22k NTC  

or manual. Range 0 - 100ºC.

D. Calibration	 : �Semi-automatic one or two point  
calibration in air or in water using  
solubility tables of ISO 5814.  
The influence of pressure and salinity  
is taken into account when these  
specifications are entered. Also a two 
point manual calibration is possible.

E. Logbook	 : �Software record of important events 
and diagnostic data. Available through 
digital communication.

F. �Display	 : �Custom liquid crystal display, with 
a main display of 31/2 digits 12.5 
mm high. Message display of 6 
alphanumeric characters, 7 mm high.

G. Power supply	 : �Nominal 24 volt DC loop powered  
system

	 DO202G-A	 : up to 40 volts 
	 DO202G-F	 : 9-32 VDC / 24.5mA

Note: �The transmitter contains a switched power supply. The 
transmitter requires a minimum power voltage in order to 
work correctly, which is dependant on the load. Please 
refer to figures 2-1 and 2-2 for the correct power supply.

H. Input isolation	 : 1000 VDC 

I. Shipping details
Package size 	 : �w x h x d, 290 x 225 x 170 mm  

(11.5 x 8.9 x 6.7 inch)
Packed weight	 : approx. 2.5 kg (5lb)

mA-HART® communication

A. Input	 : Two wire system 4-20 mA

B. Power supply	 : �Nominal 24 VDC. Maximum voltage 
40 VDC for DO202G and 31.5 VDC 
for DO202S. The minimum voltage is 
17VDC at 4 mA and 14.5 VDC at 7mA.  
See figure 2-2

C. Load	 : �Maximum load is 425 Ohm @ 24 VDC 
and varies with power supply voltage 
according figure 2-1.

D. Fault transmission	� : �DO202 features Burn to Failure  
according to NAMUR 
Recommendation NE43 (18.1.1994) 
with operation range 4- 20 mA;  
overrange 20-21 mA;  
under range 3.6- 4 mA  
and Failure <3.6 and > 21 mA.

E. Communication	� : �HART®, 1200 Baud, FSK modulated  
on 4 to 20 mA signal

F. Configuration	 : �local using 6 keys and remote through 
HART® configurator

G. Hardware	 : �For PC configuration HART®/RS232 
modem MH-02 is recommended 
PACTWARE is available for 
YOKOGAWA users of HART® devices. 
Various HART® Handheld terminals 
can be used for example 275 and 
375 model. DCS based maintenance 
packages supported by DO202 are 
YOKOGAWA PRM, Rosemount AMS, 
Siemens PDM

H. Multivariables	 : �HIM (Hart Interface Module) is available 
to generate current outputs and/or 
contact outputs from process variables: 
DO concentration, temperature, % 
Saturation and sensor current.

I. Output span	 : �There are three output modes in which 
the output span can be freely selected: 
ppm (mg Oxygen per kg of water):  
0 - 50 ppm with minimum span of 1 
ppm; ppb (mg Oxygen per 1000 kg 
of water): 0 - 1999 ppb with minimum 
span of 25 ppb and % Saturation: 0 - 
600 % with minimum span of 10%

J. Cable specification	: �0.5 mm diameter or 24 AWG over  
maximum length of 1500m

K. DD specification	 : �The DD is available through  
www.hartcomm.org and  
www.yokogawa.com/eu
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FOUNDATION FIELDBUS H1 communication

A. Input signal	 : digital

B. Supply voltage	 : 9-32 VDC

C. Operating current	 : 24.5 mA

D. Operating values	 : according to IEC 1158-2

E. Bus connection	 : �Fieldbus interface based on IEC 1158-
2 according to FISCO model

F. Power supply	 : �Power supply is achieved dependant 
on application by segment coupler

G. Data transfer	 : FF specification Rev. 1.4 Basic device

H. Function blocks	 : 3 x AI, Transducer, Resource

I. Files	 : �Can be downloaded from  
www.yokogawa.com/eu  
and www.fieldbusfoundation.org

J. Configuration	 : locally with 6 keys

K. Software	 : �National Instruments:  
NI-FBUS configurator

L. Hardware	 : �F-BUS interfaces from Mational 
Instruments (AT-FBUS, PCMIA-FBUS)

M. Control systems	 : YOKOGAWA PRM, DTM

Performance specifications

A. Performance in ppm mode
	 - linearity	 : < 0.05 ppm + 0.02 mA; 
	 - Repeatability	 : <0.05 ppm + 0.02 mA; 
	 - Accuracy	 : < 0.05 ppm + 0.02 mA

B. Performance in ppb mode
	 - Linearity	 : < 1 ppb + 0.02 mA;
	 - Repeatability	 : < 1 ppb + 0.02 mA; 
	 - Accuracy	 : < 1 ppb + 0.02 mA

C. Performance in Temperature
	 - Linearity	 : < 0.3ºC + 0.02 mA; 
	 - Repeatability	 : < 0.1ºC + 0.02 mA; 
	 - Accuracy	 : < 0.3ºC + 0.02 mA

D. Note on performance specifications
		  : �The specifications are at reference  

temperature and with simulated inputs, 
because the DO202G can be used 
with many different sensors with their 
unique characteristics.

E. Ambient temperature
	 	 : �-10 to 55ºC operating temperature; 

Storage temperature -30 to 70ºC ; 
Ambient temperture drift < 0.05%/°C

F. Humidity	 : 10 to 90 % rH, non-condensing

G. Housing	 : �Cast aluminum housing with chemically 
resistant coating, cover with flexible 
Polycarbonate window. Case color is  
off-white with moss green cover. Cable 
entry is through two Polyamide cable 
glands. Cable glands are provides for 
wiring up to 2.5 mm2.

H. Environmental protection	
		  : IP65, NEMA4X.

I. Mounting	 : �Pipe, wall or panel mounting using 
optional hardware.

J. Data protection	 : �EEPROM for configuration;  
Lithium battery for clock.

K. Watchdog timer	 : checks microprocessor functionality.

L. Autoreturn	 : �The transmitter returns into measuring 
mode automatically when no keystroke 
is made for 10 minutes.

M. Password protection
	 	� : All three levels can be protected by a 

user programmable 3 digit password

N. Regulatory compliance
		  : �Meets council directive 89/336/EEC for 

EMC protection; EN55022 Class A for 
Emission and IEC 61326 for Immunity.

Figure  2-1. Supply voltage/ load diagram

Figure  2-2. Minimum terminal voltage at the DO202
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Operating Principles
The DO202 is designed to operate with membrane covered 
Dissolved Oxygen sensors. The sensor consists of a Cathode 
and an Anode. The membrane is stretched over the Cathode  
and the Oxygen molecules that diffuse from the process through 
the membrane to the cathode are oxidized by the cathode and 
converted into hydroxyl ions. (OH-)
The current associated with this oxidation process is measured 
by the DO202 and converted in an output signal. This sensor 
current is proportional to the concentration of dissolved Oxygen 
in the process and dependent on the diffusion rate through the 
membrane.
This constant depends on the surface area of the cathode, on 
the type of membrane and on the thickness of the membrane 
and is therefore different for different types of sensors.

The voltage between Cathode and Anode is generated in two  
different ways and this determines the type of measurement:

1) �Polarographic measurement 
Here the two electrodes are both made of a noble metal  
and an external DC voltage is applied to the electrodes.  
This voltage is approximately 675 mV. This polarization voltage 
is adjustable in DO202 to enable measurement with other 
membrane covered polarographic sensors.

2) �Galvanic measurement  
Here the cathode is made of a noble metal and the anode is 
made of a non-noble metal like lead. The galvanic voltage  
generated by this asymmetric set of electrodes is the driving 
force for the oxidation reaction.

Example: DO30 : Galvanic membrane covered DO sensor.  
The membrane is made of 50 micron TFA and the sensitivity is 
approximately 3,75 µA in air saturated water.

Figure 1: Galvanic DO sensor

Display functions and ranges
The display continuously gives you all necessary information 
at a glance. The process values are shown in easy readable 
programmable units. Either mg/l, % saturation or ppm can be 
chosen.
The user-interface is simplified to a basic set of 6 keys accessible 
through the flexible window cover. It uses a simple step by step, 
question and answer style to communicate with the operator by 
giving messages on the second line of the display and indicating 
which keys are to be pressed in the display.

Calibration
The DO202 can be calibrated for the sensor characteristics in  
various ways and the choice is a matter of convenience for the 
user.

1.	� Air Calibration 
The calibration in this mode is done with calibration gas.  
The most important calibration gas is ambient air. In air the 
sensitivity of the sensor is calibrated. In this mode the zero 
current of the sensor can also calibrated using nitrogen as 
test gas. Most DO sensors require a very long time to reach 
their ZERO voltage and therefore it is recommended not to 
perform ZERO calibration, but only zero check.

2.	� Water (H2O) Calibration 
In this mode, calibration is done in water. The sensitivity of the 
sensor is calibrated with air saturated water. This saturation 
is done by blowing air in the water through a diffuser. The 
ZERO calibration in this H2O CAL mode is done by dissolving 
sodiumbisulfite in the water. (Approximately 2 wt%). This 
sodiumbisulfite will remove all Oxygen from the water.

3.	� Manual Calibration 
Sometimes it is more convenient to perform a grab sample 
calibration. In this mode there are also two calibration points: 
SENS for the calibration of the sensitivity of the sensor.(This 
is a calibration point at high DO levels, for example in aerated 
water. Then table values can be used from ISO 5814.) And 
ZERO for the calibration of the zero current of the sensor.  
For this measurement normally a lab measurement is used 
as reference value in the ppb range of the sample.

Salinity Compensation
ISO 5814 also describes the influence of salt in water on the  
solubility of air in water. This is an important parameter for the 
calibration of the DO sensor. The solubility decreases  
approximately 0,05 ppm with every ppt of salts. In the Automatic 
calibration mode the solubility tables of ISO 5814 are stored in 
memory and used to calibrate the sensitivity of the sensor. If the 
salinity (expressed in grams of salts per kg of water) is entered 
in the DO202, then accurate calibration is also achieved in salt 
water samples.

If this salinity compensation is not applied, then errors result in 
sensitivity calculations and in % saturation readings.

Figure 2: Solubility of air in water in ppm as function of  
temperature and salinity.
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Model	 Suffix	 Option	 Description
DO202S			�   Dissolved Oxygen transmitter,  

Intrinsic Safe version 
Type	 - A		  Milli-amp (+HART®) version
	 - F		  FOUNDATION® Fieldbus version
	 - P		  Profibus PA version
	 - N		�  Non-Incendive Milli-amp  

(+HART®) version
	 - B		�  Non-Incendive FOUNDATION® 

Fieldbus version
	 - D		�  Non-Incendive Profibus PA version
 	    - E		  Always E
Options*		  /H	 Hood for sun protection
		  /U	 Pipe & Wall mounting hardware
		  /SCT	 Stainless steel tagplate

*�/Q: Quality Inspection certificate is always included with the product.
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Temperature Compensation
Temperature has a high influence on the sensitivity of the DO 
sensor and on the solubility of air in water. The first temperature 
effect is determined by the type of membrane in the DO sensor and 
may vary per sensor. DO30, OXYGOLD and OXYFERM  
sensors follow the same membrane characteristics that are  
programmed in DO202.

The second influence is defined in ISO 5814 and these 
characteristics are also programmed in DO202 to guarantee accurate 
measurement within the measuring range of the instrument.

Figure 3: Sensitivity of DO30 sensor in µA as function of 
temperature and membrane thickness

Pressure Compensation
The solubility of air in water is proportional to the pressure 
according to Henri’s law. This pressure function is important  
for calibration of the DO sensors. The pressure influences the 
solubility in two ways:

1.	� Barometric pressure 
The barometric pressure varies with weather conditions and 
with altitude. Especially the altitude is an important variable that 
must be taken into account for accurate calibration. Examples 
can be found in ISO 5814. If the pressure is known, then this 
value can be entered in the DO202.  
If the altitude is known, then it is best to calibrate using the 
manual calibration mode using the ISO 5814 tables found in the 
Instruction Manual.

2.	� Static pressure 
If the DO sensor is mounted near the bottom of a production 
ferment or and the calibration is done while the water in the 
fermenter is aerated, then the static pressure must be entered 
in the DO202 to achieve accurate sensitivity  
calculations in the DO202.

Output Signals
The basic DO202G transmitter offers HART® communication 
superimposed on the 4- 20 mA loop powered 2-wire line. The  
4-20 mA can be scaled freely within the measuring range of the 
analyzer between 0- 600% of saturation and 0- 50 ppm oxygen 
and 0- 1999 ppb.
Through HART® the user has access to the other process variables:

PV: User selected process value: ppm, ppb or % saturation
SV: Temperature
TV: % Saturation
QV: sensor current

Each of these process variables can be decoded into current 
output or contact output through the HIM: Hart Interface Module. 
Yokogawa offers standard a HIM with two 0- 20 or 4- 20 mA 
outputs and three contact outputs with 24 VDC power supply.

Full communication with the DO202 can be done through various 
brands of HART® Handheld terminals (HHT) or through Pactware. 
This program and the Yokogawa DTM library can be downloaded 
from YOKOGAWA or PACTWARE WEB sites free of charge by 
Yokogawa customers. Yokogawa recommends the use of MH-02 
modem for HART®-RS232 conversion.

The Fieldbus Foundation model offers full digital communication 
between DO202 and the HOST computer. DO202 has passed the 
interoperability tests and is in addition tested with CENTUM and 
DELTA-V distributed control systems. For full information we refer 
to the WEB sites of the Fieldbus Foundation.

Wiring

Spare Parts

Part no.	 Description
K1544BW	 Eprom latest software DO202
K1544CG	 Nameplate DO202G-F
K1544CH	 Nameplate DO202G
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Sensor wiring
Power supply

11 TC+
12 TC-
16
15 + anode galvanic
13 - cathode galvanic
18 + anode polarogr
14 shield
17 - cathode polarogr
x
x  jumper for galvanic sensor
x
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x jumper for polarogr sensor
x
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Model and Suffix codes

Model	 Suffix	 Option	 Description
DO202G			�   Dissolved Oxygen transmitter, 

General Purpose version
Type	 -A		  Milli-amp (+HART®) version
	 -F		  FOUNDATION® Fieldbus version
	 -P		  Profibus PA Version
	      -E		  Always E
Options		  /H	 Hood for sun protection
		  /U	 Pipe & Wall mounting hardware
		  /SCT	 Stainless steel tagplate
		  /Q	 Calibration certificate



Dimensions and mounting
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SPACING PANEL
CUT-OUT DIMENSIONS  
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OPTION /U: Universal pipe/wall mounting
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Grounding terminal
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Connection for Fieldbus models
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