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Figure 1: eAquatix Controller  

Overview 

 

The eAquatix controller is a microprocessor 

based device which functions under a custom 

proprietary operating system.  The controller 

itself is a standalone device, thus not requiring 

a PC for operation.  However, the primary 

communication protocol is through the 

controllers integrated web server and a 

standard Ethernet connection.  The web server 

allows authorized access to all aspects of the 

controller via a standard internet browser such 

as Microsoft’s Internet Explorer.  For instance; 

temperature, pH, specific gravity, lighting, 

water level, wave making functions, and tank 

water level are some of the measurement and 

management functions of the controller. The 

custom engineered software provides the 

interface for the user to customize the measurements and maintain accurate control of the 

ecological system it is installed on. The software also provides significant data logging 

functions which allow the user to track the history of the environment and analyze the 

conditions to determine the most favorable parameters.  
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Figure 2 Typical eAquatix Controller Configuration 
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Probes and Peripheral Devices 

Temperature Probes 

 

The temperature probe is constructed of a high precision digital thermometer chip which 

communicates directly with the internal microprocessor.  The controller is capable of 

supporting two independent temperature probes.  Temperature probe 1 connects to mini 

outlet 1 on the controller and temperature probe 2 connects to mini outlet 2 on the 

controller.  See Figure 3 for more information. 

 

 
 

 

The temperature value read from temperature probe 1 is used for the control logic and 

functions.  In other words, any routine or control logic which utilized a temperature 

reading is based on the temperature value of probe 1.  Temperature probe 2 is for the 

user’s reference and is not used in the internal control logic. 

Operation 

Communication with the temperature probe is automatic upon plugging a functioning 

temperature probe into mini outlet 1 or 2.  The temperature probe is capable of measuring 

temperature from 0 to 99 degrees Fahrenheit with an accuracy of plus or minus 0.1 

degree Fahrenheit. 

 

Note: 

 

The temperature probe does not require calibration at any time. 

 

pH Probe 

 

The pH probe signal is generated using a standard Ag-Ag/Cl reference, glass body pH 

electrode; the recommended probe is the American Marine PinPoint pH probe.  The 

Calibration Wizard must be performed in order to obtain accurate pH measurement 

values. 

         

Temperature 1 
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Calibration 

From the Setup Menu select the pH Calibration Routine, from there the Calibration 

Wizard will guide you through the procedure as outlined below: 

 

1. Rinse the probe in fresh water, preferably deionizer or distilled. 

2. Dry the probe tip with a soft cloth 

3. Place probe in pH 7 solution 

4. Gently swirl the probe around to remove any trapped air bubbles 

5. Allow probe to set in solution for 3 minutes 

6. Begin calibration procedure 

7. Repeat steps 1 and 2 when prompted to place probe in pH 10 solution 

8. Place probe in pH 10 solution 

9. Gently swirl probe to remove any trapped air bubbles 

10. Allow probe to set in pH 10 solution for 3 minutes 

11. Resume calibration procedure 

12. When complete press Enter, then Save & Exit 

 

The probe should now be calibrated, confirm the calibration by repeating steps 1 through 

4 and allow the probe to stabilize at pH 7.  It may take a few minutes to stabilize, but it 

will eventually.  Try the same thing again in the pH 10 solution.  All should be calibrated 

and accurate. 

 

 
 

Note: 

 

The pH probe may need to be disconnected from the controller and reconnected after the 

power has cycled on the controller.  Therefore it is good practice to disconnect and 

reconnect the pH probe if the power is cycled on the controller.  It should them provide 

the same accurate reading as before.   

 

Additionally, the probe may give erroneous reading because of stray electrical current in 

the water (from pumps or powerheads).  There have also been cases where the ballasts 

and or lights cause interference and erroneous reading.  So make sure to confirm the 

probe is working correctly outside the aquarium environment, and then place it in the 

tank.   
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If you do find that something in the tank is causing interference It is recommend that a 

probe dwell tank be employed to isolate the pH probe from the stray current and 

interference. 

 

Salinity Probe (Conductivity) 

 

The salinity of the aquarium water is determined by measuring the conductivity of the 

water.  The conductivity reading obtained by the specific gravity probe is converted to 

the specific gravity via an internal conversion algorithm.  The probe uses the principle of 

electrical conductance to determine the specific gravity and thus must calibrated to 

acquire accurate reading.                                 

Calibration 

To perform the calibration you will need two samples of water; one saltwater from the 

aquarium and one freshwater (RO preferred for best results).  Additionally you will need 

two standard conductivity buffer solutions, one at 100 uS and one at 1,000 uS.  These 

solutions can be purchased at www.BiomatixSystems.com.    

 

 
 

From the Setup Menu select the Conductivity Calibration routine, from there the 

Calibration Wizard will guide you through the procedure as outlined below: 

 

1. Rinse the probe in fresh water, preferably from a reverse osmosis (RO) 

systems. 

2. Begin the calibration procedure via the Setup menu 

3. Place probe in the 1000 uS solution 

4. Gently swirl the probe in the solution to remove any trapped air bubbles 

5. Press the ENTER button to continue the calibration procedure 

6. Repeat steps 4 and 5 when prompted in the 100 uS solution 

7. Rinse the probe in fresh water (RO) 

8. Place probe in the freshwater solution 

9. Repeat steps 4 and 5 when prompted. 

10. Press the ENTER button to continue the calibration procedure. 

11. Rinse the probe in freshwater (RO) 

12. Place probe in the saltwater solution 

13. Repeat steps 4 and 5 when prompted. 

http://www.biomatixsystems.com/
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14. Press enter to continue the calibration procedure. 

15. When complete press Save & Exit to the complete the procedure. 

 

The probe should now be calibrated and must be kept clean to insure continuous accurate 

readings.  It is recommended to calibrate the probe every 30 days to insure accurate 

measurements. 
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Setup and Programming 

Menus 

From the Setup Menu the user can configure all the controls and programming options 

available on the controller.  To access the Setup Menu simply select Setup from the main 

menu and press the Enter key. 

 

 Start-up Screen / Main Menu 
 

 

 

Setup Menu    
 

Time and Date 

 

The time and date must be set to ensure accurate timing for all time related functions such 

as light timer and wave makers.  By using the Enter key scroll to the hour field of the 

time, press the arrow key to increment to the correct hour.  Press Enter when the current 

hour is selected.  Again using the arrow key increment to the correct minute and press 

enter.  Repeat this procedure to set the correct month, day and year.  When complete use 

the arrow key to select Save & Exit 
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Note:  

 

The controller has and internal battery backup and thus will continue to keep accurate 

time even in the event of a power failure.  In most cases the backup battery will last for 

the life of the controller.  

 

AC Outlets 

 

In order for the controller to communicate with and control the peripheral device on the 

aquarium system such as lights, pumps, heaters and chillers these devices must be 

defined within the controller. The controller can manage up to 24 AC outlets.  Outlets 1-

16 are defined in the AC Outlets Configuration screen, the remaining 8 are defined in the 

General I/O Configuration screen.  The procedure is the same for all AC Outlets.   

 

 
 

AC Outlets  and General I/O Outlets Configuration 

From the Setup menu select AC Outlets Configuration.  The screen now shows 16 AC 

outlets in two banks of 8.  The banks of 8 correspond to the 8 AC outlets on the AC 

Power Modules r the network of 4 HOT Box Power Modules.  Each AC output is 

configured to control a specific device such as LIGHT1 or CHILLER.  Simply scroll 

through the list of available device and select the one which is plugged into the 

corresponding AC outlet.  The controller will then manage that AC outlet as the device 

that is plugged into it.   
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For example, if the chiller is plugged into channel 1 of the HOT Box 1 which is in turn 

plugged into 8-Channel Bank 1 then the first AC outlet would be defined as CHILLER.  

Furthermore, if PUMP1 was plugged into channel 2 of HOT Box 1 then device 2 would 

be defined as PUMP1.   

 

 
 

Thermal Management: Heater – Chiller 

The Heater-Chiller configuration is used manage the thermal environment of the 

aquarium.  The controller is pre-configured to manage two heaters and one chiller device.  

The setting is configured in a manner to maintain a desired temperature between two 

temperature values.  For example, if the desired temperature of the aquarium is 77 

degrees and the controller has one heater as HEATER1 and a CHILLER then the 

temperatures should be set as follows. 

 

HEATER 1 – ON at 78.0, OFF at 79.0 

CHILLER – ON at 81.0, OFF at 79.0 

 

 
 

 

Note: 

 

The temperature values related to the heater and chiller temperature reading are all 

referenced to temperature probe 1 values. 
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Light Timers 

There are 4 predefined light timers each used to control a separate AC outlet as defined 

by LIGHT1, LIGHT2, LIGHT3 and LIGHT4.  Additionally there is a temperature value 

associated with each light timer.  This temperature value is read from temperature probe 

1 and is used as a temperature limit for the light timer.  By setting the temperature value 

the light timer will automatically turn of the light in the event the temperature is 

exceeded.   

 

 
 

The light timers can be configured for any time variation.  The user can configure the 

lights to simulate sunrise, sunset sequences as well as moon lighting effects.  

 

Wave Maker Controls 

The wave maker controls are used to define wave making patterns within the aquarium 

environment.  The wave maker controls has 4 independent timers each configured to 

control the corresponding PWHD1 through PWHD4.  The controls can be configured in 

one of 3 modes; Alternating, Tidal or Continuous On.   

 

 
 

Alternating 

The basic function of Alternating Mode is to simulate the waves rushing into the shore 

then the back current rushing out.  To define a powerhead as alternating first select ALT  

for that powerhead then select the on/off cycle time for the alternating powerheads.  The 

alternating mode will function by turning the first powerhead on for the defined time, 
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then turning that one off and the next one on for the defined time.  This cycle will repeat 

for each powerhead configured for alternating operation.    

 

Tidal Mode 

Tidal mode is used to simulate the basic high/low cycles of the ocean tides by 

transitioning water current from one area of the tank to the other.  Tidal mode is 

configured by assigning a time for each powerhead to be turned on and off.  This is 

different from Alternating mode in that the cycles can interleave with other powerheads. 

 

pH Control and Calibration 

See pH Probe section 

Salinity Calibration 

See Salinity Probe section 

 

Water Level Controls 

The water level controls use a float switch to monitor the 

high/low water level conditions of the aquarium.  There are two 

operating modes for the water level control; Fill Mode and 

Overflow Mode.  The user can define up to 3 AC device to be 

controlled by the Water Level routine. 

 

Fill Mode 

In the Fill Mode configuration a LOW float switch state will 

trigger the AC device output to an ON state.  The primary 

purpose of this mode is to act as a water top-off system.  Hence 

when a low water condition is sensed by the float switch a pump 

will be turned on to top-off the aquarium with fresh water.   

 

Overflow Mode 

In overflow mode the system is designed to turn off the specified device in the event a 

HIGH water level condition is sensed by the float switch module.  This mode is used as a 

protective element in the event of a water overflow condition such as a leak or pump 

failure. 
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Note:   
 

Reversing the normally open or normally closed operation of the float switch will reverse 

the operation of the Top-off and Over Flow modes 

 

Graphing Options 

The Graphing Options are used to configure the time period of the data presented in the 

Temperature 1, Temperature2, Salinity and pH graphing screens.  The graphing screen 

has the ability to display up to 192 data point across the screen with the most recent data 

point on the far right.  The chart below defines the total time laps for a given graphing 

interval. 
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Graph points 192

seconds minutes seconds minutes hours

10 0.17 1920 32 0.53

15 0.25 2880 48 0.80

20 0.33 3840 64 1.07

25 0.42 4800 80 1.33

30 0.50 5760 96 1.60

35 0.58 6720 112 1.87

40 0.67 7680 128 2.13

45 0.75 8640 144 2.40

50 0.83 9600 160 2.67

55 0.92 10560 176 2.93

60 1.00 11520 192 3.20

65 1.08 12480 208 3.47

70 1.17 13440 224 3.73

75 1.25 14400 240 4.00

80 1.33 15360 256 4.27

85 1.42 16320 272 4.53

90 1.50 17280 288 4.80

95 1.58 18240 304 5.07

100 1.67 19200 320 5.33

105 1.75 20160 336 5.60

110 1.83 21120 352 5.87

115 1.92 22080 368 6.13

120 2.00 23040 384 6.40

125 2.08 24000 400 6.67

130 2.17 24960 416 6.93

135 2.25 25920 432 7.20

140 2.33 26880 448 7.47

145 2.42 27840 464 7.73

150 2.50 28800 480 8.00

155 2.58 29760 496 8.27

160 2.67 30720 512 8.53

165 2.75 31680 528 8.80

170 2.83 32640 544 9.07

175 2.92 33600 560 9.33

180 3.00 34560 576 9.60

185 3.08 35520 592 9.87

190 3.17 36480 608 10.13

195 3.25 37440 624 10.40

200 3.33 38400 640 10.67

205 3.42 39360 656 10.93

210 3.50 40320 672 11.20

215 3.58 41280 688 11.47

220 3.67 42240 704 11.73

225 3.75 43200 720 12.00

230 3.83 44160 736 12.27

235 3.92 45120 752 12.53

240 4.00 46080 768 12.80

245 4.08 47040 784 13.07

250 4.17 48000 800 13.33

255 4.25 48960 816 13.60

260 4.33 49920 832 13.87

265 4.42 50880 848 14.13

270 4.50 51840 864 14.40

275 4.58 52800 880 14.67

280 4.67 53760 896 14.93

285 4.75 54720 912 15.20

290 4.83 55680 928 15.47

295 4.92 56640 944 15.73

300 5.00 57600 960 16.00

305 5.08 58560 976 16.27

310 5.17 59520 992 16.53

315 5.25 60480 1008 16.80

320 5.33 61440 1024 17.07

325 5.42 62400 1040 17.33

330 5.50 63360 1056 17.60

335 5.58 64320 1072 17.87

340 5.67 65280 1088 18.13

345 5.75 66240 1104 18.40

350 5.83 67200 1120 18.67

355 5.92 68160 1136 18.93

360 6.00 69120 1152 19.20

365 6.08 70080 1168 19.47

370 6.17 71040 1184 19.73

375 6.25 72000 1200 20.00

380 6.33 72960 1216 20.27

385 6.42 73920 1232 20.53

390 6.50 74880 1248 20.80

395 6.58 75840 1264 21.07

400 6.67 76800 1280 21.33

405 6.75 77760 1296 21.60

410 6.83 78720 1312 21.87

415 6.92 79680 1328 22.13

420 7.00 80640 1344 22.40

425 7.08 81600 1360 22.67

430 7.17 82560 1376 22.93

435 7.25 83520 1392 23.20

440 7.33 84480 1408 23.47

445 7.42 85440 1424 23.73

450 7.50 86400 1440 24.00

Log increment Screen Span

eAquatics Graph Time Scale

The graph area of the eAquatix controller has 192 data points.  The data is plotted 

with the most recent data point on the right hand side of the screen. 

 

Graphing Time Scale Look-Up Chart 
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Network Configuration 

The eAquatix controller has a built-in web server which provides remote monitoring and 

control capabilities via a standard internet connection.  In order to access the controller 

through a web interface the controller must be connected to the internet via a standard 

Ethernet connection.   

 

The controllers’ network communications protocol uses an integrated TCP/IP stack 

routine along with DHCP IP addressing.  When the controller is connected to a network 

which provides DHCP IP addressing the controller will automatically obtain an IP 

address from the network router.  If the network does not utilize DHCP addressing then 

the controller network communications must be set to STATIC IP addressing.   

 

 
 

 

Static IP Addressing 

The user must define the static IP address of the controller on the local network which the 

controller is connected to.  This is accomplished by changing the addressing mode from 

DHCP to STATIC in the Network Configuration setup screen.  Furthermore, the user 

must define the IP address by scrolling and selecting each value of the address such as 

192.1681.10. 

 
 

The network IP Mask, Gateway and DNS must also be defined as assigned by the 

network the controller is connected too.  

 

Once the controller is connected to a suitable network and access is granted through any 

firewalls or security setting the user can obtain access to the integrated web server by 

simply typing the IP address of the controller in the web browser address filed. The main 
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status screen will be displayed and thus the user will now have full remote monitoring 

and control functionality. 
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Warranty 

 
 
 

LIMITED WARRANTY AND WARRANTY DISCLAIMER 
LIMITATION OF REMEDIES. 

 
Biomatix Systems, LLC (Biomatix) warrants to the Buyer that the ___________ 
controller (Controller) covered by this warranty will be and remain free of defects in 
materials and workmanship for a period of one (1) year from the date of purchase.  
All warranty claims shall be presented by Buyer, in writing, within one (1) year of the 
purchase date.  Biomatix will, at its option, repair, replace or, without replacement, 
render credit for any Controller which, if properly installed and thereafter used in 
accordance with the specifications and instructions which accompany the 
Controller, prove defective.  This shall be the sole and exclusive obligation of 
Biomatix with respect to the Controller, and Buyer shall be entitled to no other or 
additional remedies.  References to the Controller’s specifications or designs, 
industry standards or other requirements are for descriptive and/or identification 
purposes only, and no representation or warranty shall be created thereby or 
implied therefrom.  Descriptions, illustrations, samples or references to Biomatix’s 
products in any catalogue, brochure, price list, circular or similar literature of 
Biomatix, and any technical assistance or advice provided by Biomatix with respect 
to those products, shall be for informational use only and shall neither create new 
nor modify existing warranties, the exclusive terms of which are stated herein.  To 
the extent not contrary to public policy, Buyer waives any and all rights it may have 
against Biomatix under the terms of the Magnuson-Moss Warranty - Federal Trade 
Commission Improvement Act, the Texas Deceptive Trade Practices - Consumer 
Protection Act, or any other similar state statute(s).  Biomatix reserves the right and 
may, without notice, change or modify the design and/or construction of any of its 
products, including those covered by this warranty, without liability or obligation to 
furnish or install such changes or modifications on products previously or 
subsequently sold.  THE FOREGOING WARRANTY SUPERSEDES AND IS 
EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES, EXPRESS OR 
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, BOTH OF 
WHICH ARE HEREBY DISCLAIMED WITH RESPECT TO ALL PRODUCTS. 
 

WAIVER OF CLAIMS 
 
BIOMATIX SHALL NOT BE LIABLE FOR, AND THE BUYER HEREBY 
EXPRESSLY WAIVES AND RELEASES, ANY AND ALL CLAIMS FOR DAMAGES 
ARISING OUT OF OR WITH RESPECT TO BUYER'S USE OF THE PRODUCTS 
COVERED BY THIS WARRANTY, WHETHER SUCH CLAIMS AND/OR 
DAMAGES ARE DIRECT OR INDIRECT, INCIDENTAL OR CONSEQUENTIAL, 
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AND WHETHER BASED UPON BIOMATIX’S NEGLIGENCE, BREACH OF 
WARRANTY, CONTRACT OR STRICT LIABILITY IN TORT, INCLUDING, BUT 
NOT LIMITED TO, CLAIMS FOR PROPERTY DAMAGE, PERSONAL INJURY, 
DELAY OR LOSS OF BUSINESS OR PROFIT.  IT IS THE EXPRESSED 
INTENTION OF BIOMATIX THAT THE FOREGOING WAIVER AND RELEASE BE 
A WAIVER AND RELEASE BY BUYER OF ALL CLAIMS WHICH BUYER MIGHT 
HAVE AGAINST BIOMATIX ARISING OUT OF OR OCCURRING AS A RESULT 
OF BIOMATIX’S OWN NEGLIGENCE, WHETHER THAT NEGLIGENCE IS THE 
SOLE OR A CONTRIBUTING OR CONCURRING CAUSE OF THE INJURY, 
DEATH OR DAMAGE. 
 

WARRANTY CLAIM PROCEDURE 
 

Buyer must submit all warranty claims with respect to the Controller covered by this 
Warranty to Biomatix, in writing, within one (1) year of the date of purchase.  
Buyer’s claim must be accompanied by (1) the allegedly defective Controller, and 
(2) the original or a legible copy of the receipt showing the date of purchase.  The 
warranty claim must be submitted to (and the allegedly defective Controller returned 
to) Biomatix at: 
 

Biomatix Systems, LLC 
2801 Post Oak Blvd., Suite 400 

Houston, Texas 77056 
Attn: Warranty Claims Department 

 
20080307 

 


