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Temporary Update

While the EZO-FLO still works at 3.3 volts, that may no longer be enough voltage to drive

the actual flow meters. Some batches of flow meters will run at 5V and other will not;
this is secondary to sporadic component availability.

] promise to solve fake problems,
but do nothing about real ones.”
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See page 17 to see how set See page 43 to see how set
the flow meter in the flow meter in

UART 1°C

mode mode

The EZO-FLO™ circuit is also compatible with most off the shelf, volumetric flow meters.
See page  for more information about how to use the EZO-FLO ™ with your own flow meter.
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/STOP

This is sensitive electronic equipment. Get this device working in
a solderless breadboard first. Once this device has been soldered,
it is no longer covered by our warranty.

This device has been designed to be soldered and can be soldered
at any time. Once that decision has been made, Atlas Scientific no
longer assumes responsibility for the device’s continued operation.
The embedded systems engineer is now the responsible party.

Get this device working in a Do not embed this device without
solderless breadboard first! testing it in a solderless breadboard!
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The most common types of volumetric flow meters on the market today are turbine and
paddled wheel flow meters.

e D

Turbine flow meter Paddled wheel flow meter

Generally speaking, turbine flow meters are the simplest to work with and offer the highest
accuracy. With this type of flow meter, each rotation of the turbine represents a volume
of liquid passing through the meter.

JL

1 rotation = 367pL

Turbine

Although these flow meters are highly accurate and easy to work with, they are only
cost-effective in small sizes. (A turbine flow meter just twice the size of the one pictured
above, cost six times as much).

Unlike turbine flow meters, paddled wheel flow meters use frequency to calculate water
flow. The frequency is a representation of the water current traveling through the flow
meter. Most times the relationship between water current (frequency) and volume is not
linear, and complex math must be used to derive the flow rate.

Turbine flow meter Paddle wheel flow meter

(Ui /) 831 Mol
(uiw /7) 3181 Moy

P

Flow meter output (Rotation) Flow meter output (Hz)



No matter what type of flow meter is used, the output from that flow meter must be rapidly
calculated and totalized continuously. The computer system that converts the output of a
flow meter to a meaningful value is called a flow meter totalizer.

Flow meter totalization should always be done on a separate computer system that has been
specifically designed to calculate the flow rate continuously. If not, the engineer runs the risk
of missing a few pulses here and there while the computer system is performing other tasks.
This can lead to VAST miscalculations in flow rates over a relativity short amount of time.

Although this device can be used with many different types of flow meters, Atlas Scientific
has preprogrammed the EZO-FLO™ to work with 4 different types of flow meters. These flow
meters have been selected because of their quality, durability, accuracy, and repeatability.

3/8"

Flow Meter

Flow rate 760 mL—7.6 L/ min
Accuracy +2%

Inlet/outlet port 3/8 NPT male
Operating pressure 0 — 200 PS|
Default output Liters / L per min
Operating temperature -20°C to 80°C
Approvals NSF 61 (Drinking Water Safe)

40
N 1/2"
Flow Meter

Flow rate 378 mL - 19 L/ min
Accuracy +10%

Inlet/outlet port 1/2 NPT female
Operating pressure 0 — 100 PS|
Default output Liters / L per min
Operating temperature -29°C to 82°C
Approvals NSF 61 (Drinking Water Safe)

(A
> 1/4"
Flow Meter

Flow rate 378 mL - 19 L/ min
Accuracy +10%

Inlet/outlet port 1/4 NPT female
Operating pressure 0 — 100 PSI
Default output Liters / L per min
Operating temperature -29°C to 82°C
Approvals NSF 61 (Drinking Water Safe)

3/4"

Flow Meter

Flow rate 19 L - 114 L / min

Accuracy +10%

Inlet/outlet port 3/4 NPT female
Operating pressure 0 — 200 PSI

Default output Liters / L per min
Operating temperature -29°C to 100°C
Approvals NSF 61 (Drinking Water Safe)

r0.1



Default state

UART mode

9,600

continuous
1/2" Flow meter
total volume

1 reading per second

on

Standby Taking reading Transmitting

See page 22 to enable the secondary output:
flow rate per (min, sec or hour)

See page 16 to set your flow meter type.



« Available data protocols

UART
1°C

SPI
Analog
RS-485

Mod Bus
4-20mA



UART mode

Settings that are retained if power is cut

Baud rate

Continuous mode

Conversion factor

Device name

Enable/disable response codes
Flow meter settings

Hardware switch to I°C mode
LED control

Protocol lock

Software switch to I°C mode

Settings that are

All calculated flow
Find
Sleep mode

retained if power is cut

AtlasScientific
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UART mode

8 data bits no parity
1 stop bit no flow control
300
1,200
2,400
9,600 default
19,200
38,400
57,600
115,200 S
JL_T1LIL
Data in . 0 E
- T RX 4= TX «
. LTI
“ICoE E TIH LT
L1 [ S o B TX RX .
Dataout ) E E = =
= —~ - L]
EEREENEEE m =
: 2 CPU &
3.3V -5.5V
|| |

STRTNNY 4 N T

- Flow vCC PRB PGND
vl W N BY

Data format

Total volume carriage return

Flow rate per floating point

(sec, min or hour) )

Liters

and liters per min 3 characters
32 characters

ASCII

string

AtlasScientific
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Receiving data from device

- 1

Command Terminator

|| ® ¢
(c]\'[») TX RX
= = = -lllllllll- llll llll
- E E | RX [ |
- - N N
- - — -
-lllllllll- E CPU E
I | ||
[ ] | ||
TR /\ 2510 <cr>  Sppggpunnn’
Flow VCC PRB PGND Receiver
zouN M N Y
Sender
Advanced
ASCIl: 2 5 . 1 o
Hex: 32 35 2E 31 30 m
Dec: 50 53 46 49 48 m
AtlasSC|ent|f|c
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Sending commands to device

1

Command (not case sensitive) Carriage return <cr>

ASCII data string Terminator

HOeO °
GND TX RX
- lllllllll

il
X

CPU
I
- Sleep <cr>

i I\ TLLLLTIT

Flow VvCC PRB PGND Sender

0" @ @ M ..

Receiver

Advanced
ASCIl: s 1 e e p
Hex: 53 6C|65/65!70 m

Dec: 83 108 101 101 112 m

AtlasSC|ent|f|c
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LED color definition

GND TX BX GND X BX GND TX BX GND TX BX ‘. GND TX BX GND X BX

- - - ANRERENED [—— AIRERREED - - - LILIRLL]]] - - - ANRERERER - - ANRERENED P— AERRERNED
; - . - . - . - . - ; -
= = o = = o === A o === = = = o === A o
- - - - - - - - - - - - - - - - - -
= g = g = g = - = g = g
H g H g H g H - H g H g
= g = g = g = - = g = g
H g H g H g H - H g H g
= g = g = g = - = g = g
H g H g H g H - H g H g

ANREREEER AEREEEREER [ILLRLL]]] (1111111} AEREREEER AEEREREER

=, = =, = =, e =, = ? &l -, =

SO A SR A S A SOV AS SOHE A S SEERA

Flow vCC PRB PGND Flow vcC PRB PGND Flow VCC PRB PGND Flow vCC PRB PGND Flow vCC PRB PGND Flow vCC PRB PGND

2@ @ M 1 2@ @ M 1 2@ @ M 2@ @ M 1 2@ @ M 1 2@ @ M 1

Green White

UART standby Taking reading Changing Command Find Set flow
baud rate not understood meter type

LED ON

\Al +2.6 mA

KAV +0.7 mA

AtlasScientific
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UART mode

command quick reference

Command Function Default state
Baud pg. 31 9,600
C pg. 20 enabled
CF pg. 24 n/a
Clear pg. 22 n/a
Factory pg. 33 n/a
Find pg. 19 n/a
Frp pPg. 23 minute
i pg. 27 n/a
12C pg. 34 not set
L pg. 18 enabled
Name pg. 26 not set
(o) pg. 25 all enabled
Plock pg. 32 disabled
R pg. 21 n/a
Set pg. 17 n/a
Sleep pg. 30 n/a
Status pg. 29 n/a
*OK pg. 28 enable

AtlasScientific
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Set flow meter type

Command syntax

Set,3/8 <cr>
Set,1/4 <cr>
Set,1/2 <cr>
Set,3/4 <cr>

Set,? <cr>

Example

Set,1/4 <cr>

Set,? <cr>

set to 3/8"” flow meter
set to 1/4” Flow meter

set to 1/2” Flow meter m

set to 3/4” Flow meter

show set flow meter

Response

*OK <cr>

?Set,1/4" <cr> ?Set,0 <cr>

1/4" flow meter no flow meter

Set,custom <cr>

set to a custom flow meter

AtlasScientific
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LED control

Command syntax

L1 <cr> LED on EEGILE

L,0 <c> LED off
L,? <c> LED state on/off?

SE Response
L1 <cr> *OK <cr>
L,O <cr> *OK <cr>
L,? <cr> ?2L,1 <> ?L,0 <cr>
*OK <cr>
HOOo ° HOO® °
GND TX RX GND TX RX
- - -IIIIIIIII- Emm =lllllllll=
=IIIIIIIII= =lllllllll=
LY Y
Flow VICIC PRB PGND Flow VICIC ;RB PGND
20" @ @ M ., 20" @ @ M .,
L1 L0

AtlasSC|ent|f|c
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Find

Command syntax This command will disable continuous mode

Send any character or command to terminate find.

Find <cr> LED rapidly blinks white, used to help find device

SE Response

o0

Find <cr> *OK <cr>

LLLLLLLLLL

sssssssss

(LT » nEREREER (LT
- (N | - (N} (N |
i1 ,\ i 0 ,\ =R ,\
Il - 11 = Il -
Flow VCC PRB PGND Flow VCC PRB PGND Flow VCC PRB PGND

20 @ @ Ml . 20" @ @ M 1 0@ @ M 1,

AtlasScientific
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Continuous reading mode

Command syntax

C,1 <cr> enable continuous readings once per second m
C,n <cr> continuous readings every n seconds (n = 2 to 99 sec)
C,0 <cr> disable continuous readings

C,? <cr> continuous reading mode on/off?

SEE Response

C,1 <cr> *OK <cr>
Volume, flow rate (1 sec) <cr>
Volume, flow rate (2 sec) <cr>
Volume, flow rate (n sec) <cr>

C,30 <cr> *OK <cr>
Volume, flow rate (30 sec) <cr>
Volume, flow rate (60 sec) <cr>
Volume, flow rate (90 sec) <cr>

C,0 <cr> *OK <cr>
C,? <cr> ?C,1 <cr> ?2C,0 <cr> ?2C,30 <cr>
*OK <cr>

AtlasScientific
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Single reading mode

Command syntax

R <cr>

Example

R <cr>

takes single reading

Response

1 01 034 <cr>

*OK <cr>

GND TX RX

((((((((((

..-l\

Flow vcc PRB PGND

okl W N Y

Green
Standby

21 Copyright © Atlas Scientific LLC

GND TX RX

((((((((((

Il

<l

R A

Flow vcc PRB PGND

kN W N Y

Taking reading

’

(]

HOOo °:
GND TX BX
TEREREREN

i

P
- I\

Flow vcc PRB PGND

kN MW N Y

Transmitting
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Clearing the total volume

Command syntax

Clear <cr> clears the total volume, resets counter to 0.00

SE Response

Clear <cr> *OK <cr>

GND X RX
lllllllll

R A

Flow vcC PRB PGND

20' @ @ M 1,

R <cr>

22 Copyright © Atlas Scientific LLC

ik

(c]\\]o] TX RX
lllllllll

Flow VCC PRB PGND

20" @ @ H .

534.26 <cr>

.}

GND TX RX

ssssssssss

. s
N E VAN

20" @ @ M 1

Clear <cr>

(c]\\]n] TX RX
--- lllllllll
- - = =

- -
- - -
- -
- -
- -
- -
- -
- -
AEREEEEER

I\

Flow VCC PRB PGND

kN M N

0.00 <cr>

AtlasScnlentlflc
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Change flow rate display

This command changes the time base of the flow rate.
Total volume / flow rate

L

Command syntax

Frp,s <cr> calculate flow rate per second
Frp,m <cr> calculate flow rate per minute | default
Frp,h <cr> calculate flow rate per hour

Frp,? <cr> calculate flow rate per?

SE G Response

Frp,h <cr> *OK <cr>

Frp,? <cr> ?Frp,h <cr>
*OK <cr>

flow rate per second

flow rate per minute

|
flow rate per hour
. ,,, AtlasScientific
23 Copyright © Atlas Scientific LLC . () Environmental Robotics
.0



Conversion factor

By default all readings are in L/LPM. The Conversion factor

command lets you convert the readings to a different measurement.

Conversion factor range= 0.001 - 1,000,000

Liters x CF = converted reading

Example conversion factors:

Liters to milliliters =1,000
Liters to gallon = 0.264

Command syntax

CF,n <ca> set conversion factor

CF,? <a> show conversion factor

Example Response
R <cr> 5.74 (liters) <cr>
*OK <cr>

CF, 0.264 <cr>  *OK <cr>

R <cr> 1.51 (gallons) <cr>
*OK <cr>

CF, ? <cr> ?CF,0.264 <cr>
*OK <cr>

24 Copyright © Atlas Scientific LLC

default conversion factor = 1

AtlasScientific
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Enable/disable parameters
from output string

Command syntax

O, [parameter],[1,0] <cr> enable or disable output parameter

O,?

Example

o, TV, 1 O, TV,0 <cr>

O,FR,1 O,FR,0 <cr>

0,? <cr>

Parameters

1"/ total volume
FR flow rate

Followed by 1 or 0
1 enabled
0 disabled

25 Copyright © Atlas Scientific LLC

<cr> enabled parameter?

Response

*OK <cr>
*OK <cr>

?0,TV,FR <cr>

* If you disable all possible data types
your readings will display “no output”.

AtlasScientific
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Naming device

Command syntax

Name,n <ca> set name n=
Name, <ca> clears name
Name,? <c> show name
SE G Response
Name, <cr> *OK <cr>
Name,zzt <cr> *OK <cr>
Name,? <cr> ?Name,zzt <cr>
*OK <cr>
Name,zzt Name,?
HOeOo °: HOe o :
GND TX RX GND X RX
= O -lllllllll- : : : :lllllllll=
:lllllllll= » I :lllllllll=
- le - le

26 Copyright © Atlas Scientific LLC

A

Flow vcCc PRB PGND

20" @ @ I ..

*OK <cr>

Do not use spaces in the name

12 3 45 6 7 8 9 101112 1314 15 16

Up to 16 ASCII characters

- EE: '\

Flow vcC PRB PGND

el W N BY

?Name,zzt <cr>

*OK <cr>

AtlasScientific
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Device information

Command syntax

i <cr> device information

SE Response

i <cr> 2i,FLO,2.00 <cr>
*OK <cr>

Response breakdown

?i, FLO, 2.00
1 1

Device Firmware

AtlasScientific
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Response codes

Command syntax

*OK,1 <cr> enable response m

*OK,0 <cr> disable response

*OK,? <cr> response on/off?

SE Response
R <cr> 25.10 <cr>
*OK <cr>
*OK,0 <cr>
R <cr> 25.10 <cr>
*OK,? <cr> ?27*0OK,1 <cr> 2*OK,0 <cr>

Other response codes

*ER  unknown command

*OV over volt (VCC>=5.5V)

*UV  under volt (VCC<=3.1V) These response codes
*RS  reset cannot be disabled
*RE  boot up complete, ready

*SL  entering sleep mode

*WA wake up

28 Copyright © Atlas Scientific LLC
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Reading device status

Command syntax

Status <cr> voltage at Vcc pin and reason for last restart

SE Response
Status <cr> ?Status,P,5.038 <cr>
*OK <cr>
Response breakdown
?Status, P, 5.038
1
Reason for restart Voltag; at Vcc

Restart codes

P powered off

S software reset
B brown out

w watchdog

U unknown

AtlasScientific
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Sleep mode/low power

Send any character or
command to awaken device.

Command syntax

Sleep <cr> enter sleep mode/low power

SE Response

Sleep <cr> *OK <cr>
*QGL  <cr>

Any command  *WA <cr>

STANDBY

SLEEP

169 mA  300pA

3.3V

HOeo
GND IX RX
ERENEREEN

HOO® =
GND TX RX
lllllllll

11

- 11 _ '\
Il =

Flow VCC PRB PGND

20" @ @ M 1.

Standby
15.40 mA

30 Copyright © Atlas Scientific LLC

Sleep <cr>

P
O I\

Flow vcC PRB PGND

20" @ @ M 1

gl

Sleep
3.00 mA

AtlasScnlentlflc
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Change baud rate

Command syntax

Baud,n <cr> change baud rate

31 Copyright © Atlas Scientific LLC

SE Response
Baud,38400 <cr> *OK <cr>
Baud,? <cr> ?Baud,38400 <cr>
*OK <cr>
300
1200
2400
9600 default
19200
38400
57600
115200
A - Eoo"
I # it # -
- - ,\ Baud,38400 <cr> - :: - ,\ (reboot) - :: - ,\
Standby Changing Standby
baud rate
*OK <cr>

AtlasScientific

Environmental Robotics



Protocol lock

Command syntax

Plock,1 <c> enable Plock

Plock,0 <cr> disable Plock m

Plock,? <c> Plock on/off?

SE Response

Plock,1 <cr> *OK <cr>
Plock,0 <cr> *OK <cr>

Plock,? <cr> ?Plock,1 <cr> ?Plock,0 <cr>

Plock,1 12C,100

HOeOo HOeOe ¢ ® =
GND TX X GND TX RX GND TX RX
- - -lllllllll- = -lllllllll- == -lllllllll-
- = =2 = = = g
I =lllllllll= I =lllllllll= ' :IIIIIIIII:
SONTE '\ SO ,\ 2o ,\
Flow vcC PRB PGND Flow vcC PRB PGND Flow vCC PRB PGND
20" @ @ W .. 20" @ @ I .. EZO™ @ B Y
*OK <cr> cannot change to I°C cannot change to I°C
*ER <cr>
AtlasScientific
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Factory reset

Clears all flow meter settings
Total volume

LED on
Command syntax oK enabled

Factory <cr> enable factory reset

SE Response

Factory <cr> *OK <cr>

Factory <cr>

GND TX RX (c]\\[»] TX RX

- - lllllllll - - lllllllll
L B - - L B - -
- - - -
| - - | - -
- - - -
- - - -
- - - -
- - - -
- - - -
= - = -

I~ I~

S :: = '\ (reboot) = :: = ,\

Flow vCC PRB PGND Flow vcC PRB PGND
" Q@ @ I . EO" Q@ @ I .
*OK <cr> *RS <cr>

*RE <cr>

Baud rate will not change

AtlasScientific
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Change to I°C mode

Command syntax

Default I’C address 104 (0x68)

12C,n <cr> sets I1°C address and reboots into I1°C mode

n =any number 1-127

Example Response

12C,100 <cr> *OK (reboot in I°C mode)

SR A

Flow vcC PRB PGND

20" @ @ M .,

Green
*OK <cr>

34 Copyright © Atlas Scientific LLC

(reboot)

Wrong example Response

12C, <cr> n P 127 *ER <cr>
12C,100
HRee - - A
I ~d I oy

A

Flow vcC PRB PGND

20" @ @ M 1,

now inl?C mode

AtlasScnlentlflc
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Manual switching to 1°C

Connecting TX to PRB only works for the
EZO-RTD™ and the EZO-FLO™ circuits

Green Blue

Manually switching to I°C will set the I12C address to 104 (0x68)

Example

Heeo : _Il. z HOeOo :

GND TX RX GND TX RX GND TX RX
ssssssssssssssssssssssssssssss
--- ENNEEEEER - - ENNEEEEER - - NNNEEEEER
- - = - - - = - - -- = -
- - - - - -
- - - - - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
EENEEEEER EEEEEEERR ENEEEEEER
- ~

-II ~ -II ’

- - -
TR A TR A AR A\

Flow vCC PRB PGND Flow vCC PRB PGND Flow vcC PRB PGND

e20' @ @ M 1 EZOW.'.H 2@ @ M 1

Wrong Example

Short
HOo : llo B

GND TX RX GND TX RX

nnnnnnnnnnnnnnnnnnnn

i =

- le
-1 ii: '\ -t ii: '\

Flow vCC PRB PGND Flow vCC PRB PGND

EZOYM...II EZOw.I.II

AtlasScientific

35 Copyright © Atlas Scientific LLC Environmental Robotics



1°C mode

The I12C protocol is considerably more complex than the UART
(RS-232) protocol. Atlas Scientific assumes the embedded
systems engineer understands this protocol.

To set your EZO™ device into I°C mode click here

Settings that are retained if power is cut

Change I°C address

Conversion factor

Flow meter settings

Hardware switch to UART mode
LED control

Protocol lock

Software switch to UART mode

Settings that are retained if power is cut

All calculated flow
Find
Sleep mode

AtlasScientific
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I°C mode

(0x01 - Ox7F)
104 (0x68) default

3.3V - 5.5V

100 - 400 kHz

4.7k resistor

J_I_I_I_I_I_ » vcc may be needed vcc
- $ :
, SDA =) SDA «

JTLIMLITLTL =-» = sl

@ =
' | GND S(TQ)A S&)L
« :E: EIIIIIIIIIE -....S!L.SDA..-
R — — m ™
_I |_ = - = —
I IIIIIIIIII E CPU E
-, W' — -
ST /\ ERNEEEEEE

Flow vCC PRB PGND

20"@ @ W .,
Data format

Total volume string

Flow rate per floating point

(sec, min or hour)

Li ;

t

ar:deli::rs per min 3 characters
32 characters

ASCII

AtlasScientific
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Sending commands to device

—

Start | I°C address f\[5iey Command (not case sensitive) Stop
104 (0x68) ASCIl command string

Example

Start 104 (0x68) m Sleep  Stop

I2C address Command

. GND S(TQ)A S&)L
ENERNEEEN

115

SCL SDA

! CPU
- e B s
ST A T

Flow VvCC PRB PGND

20" @ @ M 1,

Advanced

Address bits The entire command as ASCII with all arguments
SDA \ ,< Ab X A5 X A4 X A3 X A2 X A1l X A0 )m\ ACK /First letter of command\ACK eee /Last letter of command\ACK /
SCL ——— e U U e U e U e U e U e U e U e an U e —\ — U E—
Start [ = low Stop

AtlasScientific

38 Copyright © Atlas Scientific LLC Environmental Robotics



Requesting data from device

Start 1°Caddress Read Responsecode Datastring Null -

104 (0x68) 1 byte "25.10" Terminator
(Dec 0)

. | GND SDA sgl
— mULIILITL
mmm 3 EEEREN
- — - || SCL SDA ||
m ] | ||
= - m -
= — m m
TTTTTTITS m CPU [ |
I m m
m m
- iy =g - -
m m

oo - 4N 2510 ENNNNEEEE

Flow vcC PRB PGND

0" @ @ M ..

Advanced

All bytes
Address bits N bytes of data after data are Null R
SDA \ ,< A6 — AOX R >\ / Response code\ / Data\ ++« /DataN\ Null eee  Null
SCL\ LA P s A T o A e TR e e
Start NACK Stop

1 50 53 46 49 48 0 =25.10

Dec Dec
ASCII

AtlasScientific
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Response codes

After a command has been issued, a 1 byte response
code can be read in order to confirm that the command
was processed successfully.

Send
command

" HOee =
GND SPA SCL
= EENNNEEER

REEREEREE 2@ I

CPU
Processing delay ~|,

ENERNEEEE - TR AN

Flow vccC PRB PGND

okl W N BT

11

| ER
INRREENEN
INNEENEED

Receiving
data

Example

12C_start;
12C_address;
12C_write(EZO_command);

If there is no processing delay or the
processing delay is too short, the response
code will always be 254.

12C_stop; Response codes
’ . Single byte, not string
delay(300); @ Processing delay 255 no data to send
12C_start; 254  still processing, not ready
12C_address; 2 syntax error
gl I LA DEEes 1 successful request

12C_stop;

AtlasScientific
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LED color definition

L = = = L = -
He o - HOe o - HOe o - HOeeo - ' HOe o -
b GND SDA SCL GND SWI?)A S%L GND SRA S&L GND SDA SCL GND SDA S&L GND SWQA SgL
- - - lllllllll - - - ANRENENER --- AENEEEEER - - - Illllllll - - - lllllllll --- AEREEREEER
- - - - - - - - - - - -
- = = - = = - = = g = = - = = Jp— = =
] = = [ ] = = [ ] = = m = = - = - - = =
= = = = = = = = = - = =
= = = = = = = = = - = =
= = = = = = = = = - = =
= = = = = = = = = - = =
= = = = = = = = = - = =
= - = - = - = - = - = =

ST AN S I\ S I\ S I\ S I\ S I\

Flow vCC PRB PGND Flow vcC PRB PGND Flow vcc PRB PGND Flow VCC PRB PGND Flow vCC PRB PGND Flow vcC PRB PGND

'@ @ M . 20'@ @ W . '@ @ Ml . '@ @ H . 20'@ @ M . 20' @ @ Ml .

Green White

12C standby Taking reading Changing Command Find Set flow
12C address not understood meter type

LED ON
I\l +2.6 mA

KA +0.7 mA

AtlasScientific
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I°C mode

command quick reference

Command Function

Baud
CF
Clear
Factory
Find

Frp

12C

Name

Plock

R

Set

Sleep

Status

42 Copyright © Atlas Scientific LLC

Pg-

Pg-

Pg.

Pg.

Pg.

Pg.

Pg.

Pg-

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg-

Pg.

58
49
47
57
45
48
52
54
44
51
50
55

45

43

54

53

AtlasScientific
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Set flow meter type

Command syntax 300ms & processing delay

Set,3/8 set to 3/8" flow meter

Set,1/4 set to 1/4" Flow meter

Set,1/2 set to 1/2" Flow meter m
Set,3/4 set to 3/4"” Flow meter

Set,? show set flow meter

Example Response

@ 1 0

Wait 300ms Dec  Null

Set,1/4

Set,? (1 1 7?Set1/4a 0 1 ?Set0 0
Wait 300ms Dec ASCII Null Dec ASCII Null

1/4" flow meter no flow meter

1 ?Set,custom (
Dec ASCII Null

set to a custom flow meter

AtlasScientific
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LED control

Command syntax 300ms &® processing delay

L1 LEDon EEGILI

L,O LED off
L,? LED state on/off?

SE Response

L1 ® 10

Wait 300ms Dec  Null

) (V) 1.0

Wait 300ms Dec Null

L,? ® 1 2,1 0 1 2,0 0

Wait 300ms Dec ASCIl Null Dec ASCIl Null

0 ° HOeOo °
DA SCL GND SDA SGL
FITTLITT - NERRRENEE

[ S

i AN i I\

Flow vcc PRB PGND Flow vcc PRB PGND

0" @ @ M 1. 0" @ @ M 1,

[
2
(7))
0

D

11 =
B &
1
INENENENER
-
IENENENER
| N
EENRENENR
IENRNENER

L,1 L0

AtlasSC|ent|f|c
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Find

Command syntax This command will disable continuous mode

300ms & processing delay

Send any character or command to terminate find.

Find LED rapidly blinks white, used to help find device

Example Response

(1 1.0

Wait 300ms Dec  Null

Find <cr>

HOOo :
GND SDA SCL
EEEEERENE

HOOo °:
GND SDA sCL
EEREEEEEE

xxxxxxx

=T ,\ =T ,\ =TI '\
Il = Il = Il =
Flow vcC PRB PGND Flow vcC PRB PGND Flow vCC PRB PGND

'@ @ W 1 0" @ @ Ml 1 '@ @ M 1

l

AtlasScientific
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Taking reading

Command syntax 300ms &® processing delay

R return 1 reading

SE G Response

R (V) 1 2510 0O

Wait 300ms Dec ASCIl  Null

HOOo : HOOo : M HO0O
GND SDA sCL GND SDA SCL GND SDA SCL

xxxxxxxxxxxxxxx
HENNENEER (LTRATTL]] ANNENENEED

- I’
= ,\ ' =T ,\ =T ,\
(W | ni Il =
Flow vecc PRB PGND Flow vec PRB PGND Flow vcC PRB PGND

'@ @ M .. 20" @ @ M .. 20" @ @ M ..

Wait 300ms
Green
Taking reading Transmitting Standby

AtlasSmentlfld
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Clearing the total volume

Command syntax 300ms &® processing delay

Clear clears the total volume, resets counter to 0.00

SE G Response

® 10

Wait 300ms Dec  Null

Clear

HOOo : M EOO HOe o : = NN

nnnnnnnnnnnnnnnnnnnnnnn ™1 GND SDA sEL
EREEREERE ———_ ERREEEERE - EEEERENRE = EEEEREENNE
= === ===

R A A I\ SRR A

Flow vcC PRB PGND Flow vcC PRB PGND Flow VCC PRB PGND Flow vcC PRB PGND

¥

20" @ @ W ..

R
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7l N N Y

534.26

20" @ @ M 20" @ @ M 1

Clear 0.00

AtlasScnlentlflc
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Change flow rate display

This command changes the time base of the flow rate.
Total volume / flow rate

t

Command syntax 300ms & processing delay

Frp,s calculate flow rate per second
Frp,m calculate flow rate per minute
Frp,h calculate flow rate per hour

Frp,? calculate flow rate per?

Example Response

v

Frp,h ® )

Wait 300ms Dec Null

v

Frp,? L) 1 ?Frp,h 0

Wait 300ms Dec ASCI Null

I flow rate per second

- flow rate per minute

flow rate per hour
AtlasScientific

Environmental Robotics
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Conversion factor

By default all readings are in L/LPM. The Conversion factor
command lets you convert the readings to a different measurement.

Conversion factor range= 0.001 - 1,000,000

Liters x CF = converted reading

Example conversion factors:

Liters to milliliters =1,000
Liters to gallon = 0.264

300ms & processing delay
ST ERE)

CF,n set conversion factor

CF,? show conversion factor

Example Response

R (V) 1 5.74(litersy 0
Wait 300ms [ ASCII Null

CF, 0.264 (V) 10

Wait 300ms Dec Null

R & 1 1.51(gallons) 0
Wait 300ms e ASCII Null

CF, ? ® 1 2cro26a 0
Wait 300ms Dec ASCI| Null

AtlasScientific
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Enable/disable parameters
from output string

Command syntax 300ms & processing delay

O, [parameter],[1,0]

O,?

Example

O, TV,1 O, TV,0

O,FR,1 O,FR,0

O,?

Parameters

TV total volume
FR flow rate

Followed by 1 or 0
1 enabled
0 disabled

50 cCopyright © Atlas Scientific LLC

enable or disable output parameter

enabled parameter?

Response
& 1.0
Wait 300ms BETN
& 1.0
Wait 300ms Dec  Null
(7 1 ?20TVFR (0
Wait 300ms Dec ASCII Null

* If you disable all possible data types
your readings will display “no output”.

AtlasScientific
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Naming device

Command syntax

Name,n set name
Name, clears name
Name,? show name
Example
Name, %
Wait 300ms
Name,zzt ®
Wait 300ms
Name,? .@
Wait 300ms
Name,zzt
HOO :
GND S”IIQ,A S(Q,L
I ~| -

ERA

Flow vcc PRB PGND

0" @ @ M ..

110

51 Copyright © Atlas Scientific LLC

300ms § processing delay

Do not use spaces in the name

12 3 45 6 7 8 9 101112 1314 15 16

Up to 16 ASCII characters

Response

Dec Null

Dec Null

1 ?Name,zzt

Dec ASCII Null
Name,?
HOO °
GND SDA sCL
--- =|||||||||=
# I =lllllllll=
\If

ERA

Flow vcC PRB PGND

20" @ @ M
1 “?Name,zzt 0

AtlasScientific
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Device information

Command syntax 300ms & processing delay

i device information

SE G Response

i (1) 1 ?2,FLO,200 0
Wait 300ms Dec ASCII Null

Responsebreakdown

?i, FLO, 2.00
1 1

Device  Firmware

AtlasScientific
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Reading device status

Command syntax 300ms & processing delay

Status voltage at Vcc pin and reason for last restart

SE G Response
Status (V) 1  7Status,P,5.038 0
Wait 300ms Dec ASCII Null

Response breakdown
?Status, P, 5.038
1

1)
Reason for restart Voltage at Vcc

Restart codes

P powered off

S software reset
B brown out

wW watchdog

U unknown

AtlasScientific
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Sleep mode/low power

Command syntax

Send any character or

Sleep enter sleep mode/low power command to awaken device.

SE G Response

S| Do not read status byte after
eep no response issuing sleep command.

Any command = wakes up device

STANDBY SLEEP

16.9 mA  300pA

3.3V

Heeo ° HOeo °
| | GND S(RA S&L ) SR)A S&)L
-- - -lllllllll- : : : -lllllllll-
I =lllllllll= I =lllllllll=

s

L /\ Sleep HEy 2 ¢
Flow VICIC ;RB PGND Flow VICIC I-’RB PGND
20" @ @ W ., 20 @ @ W .,

Standby Sleep

AtlasScientific
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Protocol lock

Command syntax 300ms &® processing delay

Plock,1 enable Plock
Plock,0 disable Plock m

Plock,? Plock on/off?

SE Response

Plock,1 (1 1 0

Wait 300ms Dec  Null

Plock,0 (V) 1.0

Wait 300ms Dec Null

Plock,? @ 1 ?Plocka 0
Wait 300ms Dec ASCII Null
Plock,1 Baud, 9600
HOeOo ¢ M EO0O ° | 1 @ =
GND SDA SCL || GND SDA sCL GND SDA SCL
I < I P ' .
TR A TR A m::l\
?ZOSI V‘C F;B PE\ID E|Zogv \gC I;B PﬁID E\Zogv V‘C PRB PE\ID
cannot change to UART cannot change to UART
AtlasScientific

55 Copyright © Atlas Scientific LLC ironmental Robotics



I°C address change

Command syntax 300ms &® processing delay

1I2C,n sets I°C address and reboots into I1°C mode

SE G Response

12C,100 device reboot

(no response given)

Warning! n = any number 1 - 127

Changing the I’C address will prevent
communication between the circuit and
the CPU until the CPU is updated with the
new I2C address.

Default I?C address is 104 (0x68).

12C,100

| B | GND S(TDX)A S&)L | B | GND S(TDX)A S(g)l'
— AERERRENEEN — ENERRNEREN
| | | |
| ] ] | ] -
] - - -
] - - -
| | | |
| | | |
| | | |
| || | |
lllllllll ARRRRENNR

= gt

- gy
ST AN (reboot) ST AN

Flow vCC PRB PGND Flow vCC PRB PGND
viou W N Y ioul W N Y
AtlasSC|ent|f|c
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Factory reset

Command syntax

Factory reset will not take the device out of I1°C mode.

Factory enable factory reset I’C address will not change
SE G Response
Factory device reboot

(no response given)

Clears all flow meter settings

Total volume
LED on

Factory

GND S(TDX)A S(g)L

GND S(TDX)A S&)L

in |
- _EEEREEEEE_ S | LI
lE S
“snnnpmam” -lllllllll-
i _ T -
- ::: '\ (reboot) = gz ,\
Flow VCC PRB PGND Flow VCC PRB PGND

20" @ @ M ., 20" @ @ M .,

AtlasScientific
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Change to UART mode

Command syntax

Baud,n switch from I?C to UART

SE G Response

Baud, 92600 reboot in UART mode

(no response given)

300

1200

2400

9600

19200

38400

57600

115200
A Hbabs B
1-ll NI’ I NI’ | 1‘.. 5"
F-:I(I)\:v v:c:c Enaﬁ\m\ Baud,9600 Flow vee Ensﬁ\m\ (reboot) ;I:wlv v:c:c ERBQD\
0@ @ M 1 0@ @ M . 0@ @ M 1.

Changing to
UART mode

AtlasScientific
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Manual switching to UART

Connecting TX to PRB only works for the
EZO-RTD™ and the EZO-FLO™ circuits

Blue Green

Example

Short

n

GND SDA SCL

@
2
o
©n
1)
>
(]
0
(ad
Q
4
o
(%
1)
>
(%,
0
-

((((((((((((((

-!-

1L =1k =1

= s <1 =

SR 2§ ST A ST /\

Flow vcC PRB PGND Flow vcC PRB PGND Flow vcC PRB PGND

'@ @ W EZOQII.. '@ @ W .,

Wrong Example

:lllllllll:
Short
HOe o °¢ m 1 Q@ -
GND SDA SCL GND SDA SCL
NENNEEEER EENNENEER

= If If
SRR A TR AN

Flow vccC PRB PGND Flow vccC PRB PGND

20° @ @ W ., EZOQII..

AtlasScientific
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Using your own
flow meter



Compatibility

To be sure that your flow meter is compatible with the EZO-FLO™ it must meet ALL of the
compatibility requirements listed below.

Number of leads
3 leads > 3 leads

PULSE 2 2

\ I 1 1 I

Operating voltage AC voltage
3.3-5VDC DC voltage > 5V

AtlasScientific
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Data output

Pulsed DC square wave only

4-20mA
Mod Bus

« RS-485

Square wave frequency
OHz - 8KHz 8+ KHz

K Factor

Your flow meter must have at
least 1 K factor, but no more
than 16 K factors.

K Factor K Factor
>1 & <16 Oor>16

v

62 Copyright © Atlas Scientific LLC

Rising Edge = OK
Falling Edge = OK

AtlasScientific
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Take notice

Some flow meters will require an external pull-up or pull-down resistor on the pulse lead.
The EZO-FLO™ has 3 on-board pull-up or pull-down resistors available

On-board resistors N

GND TX RX

l [ — ENNNEREEN
N [ |
|
) ¢ ) ¢
No resistor I I

required 1K required 10K required 100K required

5"

\
m
~
\ -
Sl 1 -
\ -

Flow vCcC PRB PGND

20" @ @ M 1,

~
~

External pull-up / pull-down resistor
Does your flow meter require a pull-up or pull-down resistor on the pulse lead?

If some other value of pull-up or pull-down resistor is required,
your flow meter can still work with the EZO-FLO™ however
the external resistor must be provided by you.

4.7K resistor 5.6K resistor 12K resistor 15K resistor

AtlasScientific
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Programing

Programing the EZO-FLO™ is easiest to do in UART mode, connected to a computer and
programed through a serial terminal.

mode

*The EZO-FLO™ can be programmed in either UART or 12C mode,
and can be re-programed at any time.

AtlasScientific
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Step 1 of 3

Setting the K values UART mode

Command syntax

KK, [volume], [(per) number of pulses] <cr> for flow meters with 1 K value

K, [flow rate], [pulse rate in Hz]

K,all

K,clear

SEE

K,10,1 <cr>

for flow meters with 1 K value
(10mL / pulse)

K,0.1,13 <cr>
K,0.25,41 <cr>
K,0.5,90 <cr>

Up to 16 in total

for flow meters with many K values

(0.1 LPM @ 13Hz2)
(0.25 LPM @ 41Hz2)
(0.5 LPM @ 90Hz2)

K,all <cr>

K,clear <cr>

65 Copyright © Atlas Scientific LLC

<cr> for flow meters with many K values
<cr> query the programmed K-value(s)

<cr> clear all programmed K-values

Response

*OK <cr>

*OK <cr>
*OK <cr>
*OK <cr>

?1:K,0.1,13 <cr>
?22:K,0.25,41 <cr>
?23:K,0.5,90 <cr>

*OK <cr>

AtlasScientific
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Step 1 of 3

Setting the K values  rcmee

Command syntax

300ms & processing delay

KK, [volume], [(per) number of pulses] for flow meters with 1 K value

K, [flow rate], [pulse rate in Hz]
K.n

K,?

K,clear

Example

K,10,1

for flow meters with 1 K value
(10mL / pulse)

K.,0.1,13

for flow meters with many K values
(0.1 LPM @ 13Hz2)

K1

K,clear
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for flow meters with many K values
returns the nt' K value
returns the number of K values stored

clear all programmed K-values

Response

(1) 1.0

Wait 300ms Dec  Null

® 1.0

Wait 300ms Dec Null

v

& 1 71:K0113 0
Wait 300ms Dec ASCI| Null
(1 1 K1 0

Wait 300ms Dec ASCIl  Null

(1) 1.0

Wait 300ms Dec  Null

AtlasScientific
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Step 2 of 3

Setting the flow meter uvarrmece
time base

In step one you programed all the K values into the EZO-FLO.
Now you have to set the time base.

0.1 LPM @ 13Hz

0.25 LPM @ 41Hz

0.5 LPM @ 90Hz

The 3 example K values above are in liters per min. The time base for these K values is

in Liters per min. Use the command VP,M. If your K values were in Gallons per hour you
would set the time base to VP H.

Command syntax

Vp,s <ca> set time base to volume per second
Vp,m <c> set time base to volume per minute
Vp,h <> set time base to volume per hour

Vp,? <ca> set time base to volume per?

Example Response
Vp,h <cr> *OK <cr>
Vp,? <cr> ?2Vp,h <cr>

AtlasScientific
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Step 2 of 3

Setting the flow meter rcme
time base

In step one you programed all the K values into the EZO-FLO.
Now you have to set the time base.

0.1 LPM @ 13Hz

0.25 LPM @ 41Hz

0.5 LPM @ 90Hz

The 3 example K values above are in liters per min. The time base for these K values is

in Liters per min. Use the command VP,M. If your K values were in Gallons per hour you
would set the time base to VP H.

Command syntax 300ms B processing delay

Vp,s set time base to volume per second
Vp,m set time base to volume per minute
Vp,h set time base to volume per hour

Vp,? set time base to volume per?

Example Response

v

Vp.h ® 110

Wait 300ms Dec  Null

v

Vp,? ¥ 1 2vph 0

Wait 300ms Dec ASCII Null

AtlasScientific
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Step 3 of 3

Setting the onboard UART mode
pull-up or pull-down resistors

This step is only needed if your flow meter requires an external pull-up or pull-down

resistor on the pulse lead.

Command syntax

P.1 <cr>
P-1 <cr>
P, 10 <cr>
P-10 <cr>

P,100 <cr>
P-100 <cr>
PO <cr>

P,? <cr>

Example

P10 <cr>

P,? <cr>

enable a 1K Q on board pull-up resistor
enable a 1K Q on board pull-down resistor
enable a 10K Q on board pull-up resistor
enable a 10K Q on board pull-down resistor
enable a 100K Q on board pull-up resistor
enable a 100K Q on board pull-down resistor
disable the pull-up / pull-down resistor

query the pull-up / pull-down resistor

Response

*OK <cr>

?P,10 <cr>
*OK <cr>

AtlasScientific
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Step 3 of 3

Setting the onboard FC mode
pull-up or pull-down resistors

This step is only needed if your flow meter requires an external pull-up or pull-down

resistor on the pulse lead.

Command syntax

P.1 enable a 1K Q on board pull-up resistor

P,-1 enable a 1K Q on board pull-down resistor
P,10 enable a 10K Q on board pull-up resistor
P-10 enable a 10K Q on board pull-down resistor
P,100 enable a 100K Q on board pull-up resistor
P,-100 enable a 100K Q on board pull-down resistor
PO disable the pull-up / pull-down resistor

P,? query the pull-up / pull-down resistor
Example Response
P,10 ® 100

Wait 300ms Dec  Null

v

P2 B 1 k10 0

Wait 300ms Dec ASCII Null

AtlasScientific
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GND TX

(SDA) (SCL)

Flow VCC PRB PGND

o W N

2.54mm
(0.1")

In your CAD software
place a 8 position header.

—1.05mm 9@
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gy
-1 EE: ,\

(0.7")

Place a 3 position header at both
top and bottom of the 8 position.

00O

_17.78mm

Delete the 8 position header. The two 3
position headers are now 17.78mm (0.7")
apart from each other.

OO0 —
o
OO0 —
AtlasScientific

O
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Datasheet change log

Datasheet V 2.6
Revised naming device info on pages 25 & 50.
Datasheet V 2.5

Clarified default values on pages 7,11 and 36.

Added the "conversion factor" command pages 23 and 48.

Datasheet V 2.4

Added "Name device" command for IC on pg 48.
Datasheet V 2.3

Firmware update

Datasheet V 2.2

Moved Default state to pg 8.

Datasheet V 2.1

The1/2" flow meter is now the default setting.
Datasheet V 2.0

Revised entire datasheet.

72 Copyright © Atlas Scientific LLC

«« AtlasScientific



Firmware updates

v2.0 - (May 8, 2019)
e [°C mode enabled

v2.01 - (June 6, 2019)
« The 1/2" flow meter is now the default setting.

« Flow rate gets calculated every read command for better output at polling rates
faster than 1 second.

v2.02 - (Nov 12, 2019)
« Changed the default pull-up resistor in 3/4" flow meter setting to 100k.

- AtlasScientific

nvironmental Robotics
ro.1
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Warranty

Atlas Scientific™ Warranties the EZO™ class FLO circuit to be free of defect during the
debugging phase of device implementation, or 30 days after receiving the EZO™class FLO
circuit (which ever comes first).

The debugging phase

The debugging phase as defined by Atlas Scientific™ is the time period when the EZO™
class FLO circuit is inserted into a bread board, or shield. If the EZO™ class FLO circuit
is being debugged in a bread board, the bread board must be devoid of other components.
If the EZO™ class FLO circuit is being connected to a microcontroller, the microcontroller
must be running code that has been designed to drive the EZO™ class FLO circuit
exclusively and output the EZO™ class FLO circuit data as a serial string.

It is important for the embedded systems engineer to keep in mind that the following
activities will void the EZO™ class FLO circuit warranty:

e Soldering any part of the EZO™ class FLO circuit.

* Running any code, that does not exclusively drive the EZO™ class FLO circuit
and output its data in a serial string.

* Embedding the EZO™ class FLO circuit into a custom made device.

* Removing any potting compound.

«« AtlasScientific
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Reasoning behind this warranty

Because Atlas Scientific™ does not sell consumer electronics; once the device has been
embedded into a custom made system, Atlas Scientific™ cannot possibly warranty the EZO™
class FLO circuit, against the thousands of possible variables that may cause the EZO™ class
FLO circuit to no longer function properly.

Please keep this in mind:

1. All Atlas Scientific™ devices have been designed to be embedded into a custom
made system by you, the embedded systems engineer.

2. All Atlas Scientific™ devices have been designed to run indefinitely without

failure in the field.

3. All Atlas Scientific™ devices can be soldered into place, however you do so at your
own risk.

Atlas Scientific™ is simply stating that once the device is being used in your application,
Atlas Scientific can no longer take responsibility for the EZO™ class FLO circuits
continued operation. This is because that would be equivalent to Atlas Scientific™ taking
responsibility over the correct operation of your entire device.

«« AtlasScientific
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