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EZO™ CONFIGURATION FOR WATERFEATURE8™ COMPATIBILITY 

 

General: 

 

EZO™ modules need to be configured before using them in the WaterFeature8™ water quality 

monitoring system. This is done via direct connection from a computer to the EZO™ module 

using a serial converter.  The process is relatively simple, and we hope that these instructions 

are helpful for people that may not be comfortable with “programming” or otherwise interfacing 

with complicated circuits. 

 

Note:  While this guide remains relevant for all WaterFeature8™ firmware versions, firmware 

version 1.02 introduces the AutoConfigure function which allows the board to automatically 

program all populated EZO™ circuits without using the method presented in this document.  

However, note that programming Flow (FLO) and Electroconductivity (EC) K-values must still be 

done manually, although factory default EC EZO™ circuits are set to K=1 and are compatible 

with current versions of the WF8™ firmware.  FLO EZO™ circuits require manual K-value 

programming to be compatible with gallons units.  Instructions on how to use the AutoConfigure 

function are included in the WF8™ instruction manual.   

 

DISCLAIMER: 

 

This tutorial uses hyperlinks to various products across the World Wide Web.  FOLLOW THEM 

AT YOUR OWN RISK.  Integrated Treatment Systems, LLC (ITS™) makes no guarantee that 

these links are safe or that they will actually connect to the correct website indefinitely.  They 

are provided for convenience ONLY.  Obviously, it is not in our best interest to mislead you or 

link to something inappropriate or hazardous to your computer.  However, accidents do happen 

and ITS™ is not responsible for any damage that may result from following these links. 

 

Also, inclusion of these links does NOT constitute an endorsement by ITS™ of any particular 

manufacturer’s product, nor is it a guarantee that any third-party manufacturer’s product will 

work for you.  They worked on our equipment (Windows 10 Pro operating system) but your 

particular setup may or may not be compatible with the devices referenced herein. 

 

WARNING: 

 

Exercise caution when handling sensitive electronics.  Electrostatic Discharge (ESD) may 

damage EZO™ circuits and/or the WaterFeature8™ board.  Provide suitable ESD protective 

measures whenever touching these devices.  This may include using ESD mats, grounded wrist 

straps, and other industry standard ESD precautions.  Damage caused by ESD failure will void 

the WaterFeature8™ warranty. 

  



19.06.19 EZO™ Programming  Page 2 of 8 

Products: 

 

Obtain the following material items before attempting to program your EZO™ circuits: 

 

1. Windows computer:  This tutorial assumes you are using an updated Windows 7, 8, or 

10 computer.  Other operating systems may also work, but this assumes you are using 

the standard drivers that match any number of USB to TTL Serial adapters. 

 

2. USB to TTL Serial Converter:  Here are some adapters we have successfully used for 

programming EZO™ modules.  Each has a corresponding built-in Windows driver.  Also, 

ensure that your computer has an accessible USB port.  We recommend using an 

adapter with 5V output [VCC] along with Ground [GND], Transmit [TX], and Receive 

[RX] pins.  Most boards will have [GND], [TX], and [RX] by default, but the output voltage 

[VCC] may vary; it is usually 5V, but is sometimes 3.3V.  The WaterFeature8™ drives 

EZO™ circuits at 5V, so this is the recommended serial converter output voltage. 

 

A. Atlas-Scientific Electrically 

Isolated USB EZO™ Carrier 

Board 

https://www.atlas-

scientific.com/product_pages/co

mponents/usb-iso.html 

 

B. Micro USB FTDI Basic Breakout 

Module 

https://www.amazon.com/gp/pro

duct/B00N4MCS1A/ref=oh_aui_

detailpage_o03_s00?ie=UTF8&p

sc=1 

 

C. FT232 USB UART Board 

https://www.amazon.com/gp/pro

duct/B019I3CAIE/ref=oh_aui_det

ailpage_o03_s01?ie=UTF8&psc

=1 

 

D. DSD Tech USB to TTL Serial 

Converter CP2102 

https://www.amazon.com/gp/pro

duct/B072K3Z3TL/ref=oh_aui_d

etailpage_o05_s01?ie=UTF8&ps

c=1 
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Note, you may need to provide a micro or mini USB cable.  This site has a pretty 

good summary of the different USB adapter types: 

https://www.cablestogo.com/learning/connector-guides/usb 

 

Read the adapter description carefully to confirm if any additional wires are needed. 

 

Some WaterFeature8™ packages may include some type of Serial Converter, 

review your package details to confirm. 

 

3. Jumper wires:  4 ea minimum to connect the Serial adapter to the EZO™ VCC, GND, 

TX, and RX pins.  Your Serial Converter supplier may have already included some 

jumpers in their package, or, in the case of the Atlas-Scientific Carrier Board, jumper 

wires are not needed (although you will need a USB mini B 5-pin cable). 

 

4. Terminal Emulator:  A free terminal emulator program such as Tera Term or Termite: 

 

A. Tera Term 

https://ttssh2.osdn.jp/index.html.en 

 

 

B. Termite 

https://www.compuphase.com/software_termite.htm 
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Execution: 

 

The following steps describe the overall programming method.  Refer to the WaterFeature8™ 

instruction manual (available for download here:  https://www.intreatsys.com/downloads) for 

additional instruction regarding EZO™ specific configuration requirements. 

 

Field sensors do not need to be connected to the EZO™ module for this programming 

procedure. 

 

1. Connect Devices: 

A. Plug Serial Converter into computer USB port. 

 

B. Connect the Serial Converter directly to EZO™ pins with jumper wires: 

i) Converter VCC (3.3V or 5V) - to - EZO™ VCC 

ii) Converter GND - to - EZO™ GND (note this is NOT the EZO™ PGND pin) 

iii) Converter TX - to - EZO™ RX 

iv) Converter RX - to - EZO™ TX 

 

C. When connecting the Serial Converter VCC to the EZO™ circuit VCC pin the LED 

status indicator on the EZO™ should light up. 

 

2. Open a Terminal emulator program on the connected computer and apply 

communications settings: 

 

A. The following instructions are based on the free Tera Term program, although other 

terminal emulators will likely have similar settings. 

 

B. Click the Serial radio button and select the COM port identifying the USB Serial 

Converter. 

 

C. On the main screen top menu select Setup  Serial Port and confirm the following 

settings: 

i) Port:  Select correct Port for serial device 

ii) Speed:  9600 baud 

iii) Data:  8 bit 

iv) Parity:  none 

v) Stop bits:  1 

vi) Flow Control: none 

Press [OK] to confirm these settings. 

 

D. On the main screen top menu select Setup  Terminal and confirm the following 

settings: 

i) New-line, Receive: CR+LF 

ii) New-line, Transmit: CR 
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iii) Local echo:  unchecked 

Press [OK] to confirm these settings. 

 

3. Issue commands to the connected EZO: 

 

Enter the commands specified in the WaterFeature8™ instruction manual (also included 

below for convenience) for each EZO™ module.  Each command must be followed by a 

Carriage Return [CR], usually the [Enter] key, to send the command to the EZO™ 

module. 

 

Factory default settings are noted in italics and are shown here for reference only. 

 

A. Dissolved Oxygen (DO) 

i) Set UART baud rate to 9,600: Baud,9600 

ii) Enable mg/L output: O,mg,1 

iii) Disable saturation outputs: O,%,0 

iv) Disable continuous readings: C,0 

v) Disable ‘OK’ response function: *OK,0 

 

B. Oxidation Reduction Potential (ORP) 

i) Set UART baud rate to 9,600: Baud,9600 

ii) Disable continuous readings: C,0 

iii) Disable ‘OK’ response function: *OK,0 

 

C. pH 

i) Set UART baud rate to 9,600: Baud,9600 

ii) Disable continuous readings: C,0 

iii) Disable ‘OK’ response function: *OK,0 

 

D. Temperature (RTD) 

i) Set UART baud rate to 9,600: Baud,9600 

ii) Set temperature scale to Fahrenheit: S,f 

iii) Disable continuous readings: C,0 

iv) Disable ‘OK’ response function: *OK,0 

 

E. Flow 

The WaterFeature8™ board is designed to work in gallons per minute (gpm) units.  If 

the meter K-values are in units other than gpm, convert them to gpm while 

programming the EZO™ circuit. 

i) Set UART baud rate to 9,600: Baud,9600 

ii) Set flow type to minutes Frp,m 

iii) Enable Total Volume Output O,TV.1 

iv) Enable Instantaneous Flow Output O,FR,1 
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v) Input flow meter specific K-values(1): Default is ½” meter 

 in milliliters/minute 

vi) Disable continuous readings: C,0 

vii) Disable response code: *OK,0 

(1) ** Refer to the Flow EZO™ datasheet for more information on 

programming K values.  Since the default factory setting is for the 

Atlas Scientific, LLC FLO EZO™ is for a ½” meter with mL/minute 

(mL/m) output, then using this meter with the WaterFeature8™ 

requires reprogramming the K-values in the EZO™ to gallons/minute 

(gpm) by multiplying each K-value by 0.000264.  For example, the ½” 

meter K-value defaults are: 

K,1 = [252.359,34.00] becomes “K,0.067,34” 

K,2 = [315.453,44.80] becomes “K,0.083,44.8” 

K,3 = [378.539,55.00] becomes “K,0.099,55” 

K,4 = [441.632,65.90] becomes “K,0.116,65.9” 

K,5 = [504.718,76.00] becomes “K,0.133,76” 

K,6 = [567.812,87.50] becomes “K,0.150,87.5” 

K,7 = [630.906,99.00] becomes “K,0.167,99” 

K,8 = [693.984,110.00] becomes “K,0.183,110” 

K,9 = [757.078,122.00] becomes “K,0.200,122” 

K,10 = [820.171,135.00] becomes “K,0.217,135” 

K,11 = [883.265,147.00] becomes “K,0.233,147” 

K,12 = [946.359,158.00] becomes “K,0.250,158” 

K,13 = [1009.437,170.00] becomes “K,0.266,170” 

K,14 = [1072.531,183.00] becomes “K,0.283,183” 

The command “K,clear” can be sent to the FLO EZO™ to delete 

the existing mL/m K-values, or they can be individually overwritten as 

long as the frequency term matches an identical value.  The above 

“K,#,#” commands can be sent in any order.  Exercise caution when 

programming K-values … they can be over-written, but can NOT be 

individually deleted. 

 

F. Conductivity (EC) 

The WaterFeature8™ is designed to operate in the optimal range of a 1.0 K-value 

conductivity sensor, although other K-value sensors may work in the range of 0.003 

to 200 mS/cm, these have not been verified.  Analog outputs above 200 mS/cm are 

not possible with firmware versions up to 1.14, and possibly later. 

i) Set UART baud rate to 9,600: Baud,9600 

ii) Set probe type: K,1 

iii) Enable conductivity: O,EC,1 

iv) Disable total dissolved solids output: O,TDS,0 

v) Disable salinity output: O,S,0 

vi) Disable specific gravity output: O,SG,0 
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vii) Disable continuous readings: C,0 

viii) Disable ‘OK’ response function: *OK,0 

 

These configuration commands are important; the WaterFeature8™ firmware does not 

use all of the features of the EZO™ operating system, and certain features must be 

disabled in order for the microprocessor on the WaterFeature8™ to properly 

communicate with the EZO™ circuits. 

 

4. Disconnect the EZO™ module and install it on the WaterFeature8™ board: 

 

Carefully disconnect the EZO™ module from the Serial Converter and install it on the 

WaterFeature8™ board on the desired channel.  Line up and match the pins on the 

EZO™ and the WaterFeature8™ board to ensure correct orientation. 

 

If the EZO™ configuration is done properly the WaterFeature8™ boot sequence will 

automatically discover each EZO™ circuit on the board and immediately begin polling the 

values observed by the circuit.  If an EZO™ module does not work after following these 

instructions, try again after performing a Factory Reset of the EZO™ module. 

 

Also, firmware version 1.02 and later includes an AutoConfigure feature that will automatically 

program the relevant settings onto installed EZO™ circuits that are already set to 9600 baud. 
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