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EZO-RGB™
Embedded Color Sensor

Range True 8-bit RGB format (0 − 255)

400ms

Narrow 15° half angle

Response time

Sensing area

YesAutomatic color matching

YesIntegrated proximity sensor

2 – 32 cm
0.7” – 12.5”

Proximity sensor range

YesWater proof / dust proof

YesCIE color sensing

V 1.4
Revised 9/20/16

This is an evolving document, check back for updates.
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Reads
• RGB color sensor
• True 8-bit RGB format (0 - 255)
• Light intensity sensor (Lux meter)
• CIE color sensing
• Integrated proximity sensor (2 – 32 cm/ 0.7” – 12.5”)  
• Automatic color matching
• Interrupt output pin on color match
• Built in white light illuminator, dimmable 0-100%
• Reads color in just 400ms 
• Narrow 15° half angle sensing area
• The housing is made of 304 stainless steel
• Water proof / dust proof
• Nema 6P / IP68
• Weight 145g

Data protocol
• UART asynchronous serial connectivity
• (RX/TX voltage swing 0-VCC)
• Compatible with any microprocessor 

that supports UART
• 3.3V to 5.V

The Atlas Scientific™ EZO-RGB™ Embedded Color Sensor is our second generation color sensor and the 
product of years of research and development. The rugged housing and onboard LEDs makes the device 
suitable for almost any environment. The Atlas Scientific™ EZO-RGB™ Embedded Color Sensor offers the 
user unprecedented R, G, B color detection, automatic color matching, LUX measurement, CIE color 
detection, proximity detection and interrupt signaling.

NPT
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Physical properties

The six white LEDs provide up to 40,000 lux of light for target illumination. The 
configuration of these six LEDs has been specifically designed to provide target illumination 
without casting a shadow on the target. This permits stable repeatable readings.

Three IR LEDs are used for proximity detection. This lets the EZO-RGB™ take automatic 
color readings and perform automatic color matching upon proximity detection.

The entire face of the device is coated in 3mm of ultra clear epoxy. This allows for 
excellent water proofing without compromising the device’s sensing ability.

The Atlas Scientific™ EZO-RGB has a 15˚ half angle field of view.    

40,000 Lux at 5V
36,000 Lux at 3.3V
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The color sensing photodiode (which is located under the lens) is capable of detecting 
colored light in the red, green and blue spectrum. It is most sensitive to red light and 
least sensitive to blue light. 

It is important for the embedded systems engineer to keep in mind that the Atlas Scientific™ 
EZO-RGB™  Embedded Color Sensor™ does not have the same color sensing capabilities 
of the human eye, nor does it possess the color sensing capabilities of an optical 
spectrometer. 
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The six onboard LEDs have an illumination angle of 120˚

Onboard LEDs output spectrum

The color spectrum output by the six onboard LEDs is strongest in the blue spectrum 
and weakest in the red spectrum. This is the opposite of the color sensors sensitivity 
(most sensitive to red and least sensitive to blue) giving it the best possible color sensing 
performance.
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Minimum brightness of the onboard LEDs is ~400 Lux  
Maximum brightness of the onboard LEDs is ~40,000 Lux at 5V (36,000 Lux at 3.3V)

Weight 145g

At maximum brightness the onboard LEDs are VERY bright.
Do not look directly at the light without eye protection. 
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Performance
This performance test was done at 
a distance of 25mm with on board LEDs 
at 100% power. A Kodak™ Gray Card Plus 
was placed under the sensor. The sensor 
was then calibrated to the white color 
swatch of the Kodak™ Gray Card Plus.      

The color readings were displayed using 
the free software on the Atlas Scientific™ 
website located HERE. 

R: 9, G: 9, B: 9

R: 55, G: 57, B: 58

R: 254, G: 254, B: 254

R: 241, G: 195, B: 87R: 19, G: 36, B: 91

R: 81, G: 37, B: 65R: 60, G: 97, B: 54

R: 27, G: 60, B: 82R: 87, G: 24, B: 26

R: 121, G: 81, B: 75R: 41, G: 28, B: 24

25mm
(0.98”)

Color output from 
the EZO-RGB™ senor Kodak™ Gray Card Plus

https://www.atlas-scientific.com/_files/code/EZO-RGB-how-to-view-rgb-output-on-your-computer.pdf
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Power consumption

Absolute maximum ratings*

5V 0.40 mA

3.3V 0.18 mA

LED MAX SLEEP

ON 100% 175 mA

13.5 mA

138 mA

12.5 mA

ON 100%

OFF

OFF

*Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage 
to the device. Exposure to maximum rating conditions for extended periods may affect device reliability

MIN MAXTYPParameter

-65 °C 125 °C

85 °C25 °C-40 °C

Storage temperature

VCC

Pressure

Operational temperature

3.3V 5.5V

1379kPa 
(200 PSI)

3.3V

Although this device can be submerged in liquids, 
it cannot be submerged in organic solvents, doing 
so will permanently damage the lens.
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Pin out

The default baud rate is 9600, 8 bits, no parity, no flow control, one stop bit. If standard 
RS232 voltage levels are desired, connect an RS232 converter, such as a MAX232. 

RX
TX
GND - Return for the DC power supply 
VCC - Operates on 3.3V – 5.5V
INT - This output pin is used for interrupt signaling 
when a new reading is available. The interrupt 
voltage swing is from 0 volts to VCC

When a color match is detected the interrupt pin will change its state.

White  
Green
Black
Red
Blue
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Pin out

Black       GND - Return for the DC power supply
Red      VCC - Operates on 3.3V – 5.5V
Green      TX 
White      RX
Orange   INT - This output pin is used for interrupt signaling  
      when a new reading is available. The interrupt 
                voltage swing is from 0 volts to VCC

If you have an older version 
of the EZO-RGB™, the wires 
will look like this.

GND

INT

TX

RX

VCC

The EZO-RGB™ can be fully 
submerged in fresh water or 
salt water, up to the female 
connector indefinitely.

Copyright © Atlas Scientific LLC    All Rights Reserved 11Atlas-Scientific.com
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Device operation
When the EZO-RGB™ Embedded Color Sensor™ first powers on it is in its default state. 
It will automatically begin blinking its LEDs every 400 ms, each blink representing a 
color reading.

Data output

Default state

Reading time

LEDs

*RE<CR>  Indicating the device is ready for operation.
R,G,B<CR>  An RGB reading will be output one after another.

Baud rate
9600 bps
8 data bits
1 stop bit
no parity
no flow control  

LEDs on only when a reading is taken
LED brightness set to 1%

Output every 400ms

400ms 

Data Type Format

Encoding

Default data output

Optionally enabled output (one, some, or all)

Integer for RGB, Lux and Proximity
Floating Point for CIE

CSV string

ASCII characters followed by a carriage return <CR> 
Maximum string length: 52 characters

R,G,B

Proximity, Lux, CIE

R [0-255] G [0-255] B [0-255]
Lux [0-65535]
CIE [X, y, Y] coordinates
Proximity [~250-1023]

If the response code is enabled the EZO™ class device will 
respond “*OK<CR>” after a command is acknowledged. 
If an unknown command is sent the device will respond 
“*ER<CR>”. This will happen whether or not response codes 
are enabled. 
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Default LED blink pattern 

By default, the EZO-RGB™ Sensor turns on its LEDs, takes an 
RGB reading, then turn off its LEDs. This will go on continuously. 
Each reading takes 400ms.
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RGB output 
Many layers of processing and color scaling are used to derive an RGB value that most 
closely matches the color of the light that has entered the EZO-RGB™ Color Sensor.

The sensors RGB sensing capabilities are enabled by default. The RGB output can be 
disabled by using the “O” command.

Example
O,RGB,0<CR>  See page 34 for more detailed information on using the “O” command.

The output itself is three comma separated values from 0-255. Other readings (such as 
Lux) have an identifying prefix. RGB readings do not have an identifying prefix.

Example
34,67,14<CR>        

It is possible to get RGB readings where one, or all of the 
values are greater than 255 

Brightness is encoded in an RGB reading, therefore if the subject 
being viewed is brighter than the calibrated brightness, the RGB 
values can go above 255. If this happens, the Atlas Scientific™ 
EZO-RGB™ Embedded Color Sensor needs to be re-calibrated 
for the correct brightness.

Identifying prefix None
Value Red, Green, Blue 
Minimum reading 0
Maximum reading 255+
Resolution 1
Data type Integer
Encoding CSV ASCII
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CIE 1931 color space

Example
O,CIE,1<CR>  See page 34 for more detailed information on using the “O” command.

Example
xyY,0.373,0.463,414

The EZO-RGB™ Sensors CIE sensing capability can be enabled by using the “O” 
command.

The output itself is a comma separated identifier followed by three comma separated 
values. The first two numbers are floating point values ranging from 0.000 to 0.85 and the 
third is an integer value from 0-65535.

Value CIE xy Y
Minimum reading xy  0.000
Minimum reading Y    0

Maximum reading xy  0.85
Maximum reading Y   65535

Resolution xy 0.001
Resolution Y   1
Data type xy   float
Data type Y    integer
Encoding         CSV ASCII
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LUX output
The EZO-RGB™ Sensors Lux sensing capability can be enabled by using the “O” 
command.

Example
O,lux,1<CR>     See page 34 for more detailed information on using the “O” command.

Example
Lux,278

The output itself is a comma separated identifier followed by a single integer value from 
0-65535.

Because the EZO-RGB™ Sensor has a narrow field of view, Lux readings will be effected 
by the sensors position.        

Identifying prefix “Lux,”
Value Lux
Minimum reading  0
Maximum reading 65535
Resolution 1 Lux
Data type  integer
Encoding   ASCII
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Proximity sensing 

Example
O,prox,1<CR>  See page 34 for more detailed information on using the “O” command.

Example
P,437

The IR proximity sensor gives the device the ability to automatically take a reading when 
an object passes in front of it.

The EZO-RGB™ Sensor uses its 3 IR emitters to detect its proximity to another object. The 
intensity of the reflected IR light is used to determine if an object is in front of it. Because 
the IR reflectivity of materials is not uniform, the EZO-RGB™ proximity sensing capabilities 
should not be used as a precise distance measuring device. 

Proximity sensing can be enabled using the “O” command.

The output itself is a comma separated identifier followed by a single integer value from 
~250-1023. When the proximity sensor detects nothing the readings will be ~250-350.

Directly reading and evaluating the output of the proximity sensor is unnecessary  
for most users. Refer to page 29 for best practices on automatic proximity readings.

Identifying prefix “P,”
Value Proximity 
Minimum reading ~250
Maximum reading 1023
Resolution 1
Data type integer
Encoding  ASCII  
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Automatic readings on proximity 
The Atlas Scientific™ EZO-RGB™ Sensor can be programmed to automatically take 
readings when an object of a specific height (IR reflectivity) is detected. This 
functionality is designed so that the embedded systems engineer does not need to 
be concerned with writing code to evaluate the proximity readings.

In order for automatic proximity detection to work 
the EZO-RGB™ Sensor MUST be securely mounted 
and remain a fixed distance from its target.  

For this explanation we will assume the device is in its default state.

The strength of the IR proximity LED can be 
adjusted so that the EZO-RGB™ Sensor can 
be placed closer/further from the target object.

See page 28 to adjust the IR LEDs intensity. 

Procedure
1. Place the object being used to trigger automatic readings under the EZO-RGB™ Sensor.
2. Transmit the command P,1<CR>   *remember <CR> means carriage return.
3. The EZO-RGB™ Sensor will now take continuous color readings when an object of that 
    height (or higher) passes in front of it. 
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Once proximity triggering has been enabled, no readings will be transmitted until an 
object of equal, or greater height has been detected under the EZO-RGB™ Sensor.

Readings that are taken when a proximity match has been detected will be appended  
with “*P”

Example
“7,4,3,*P”
To disable proximity triggering, transmit the command P,0<CR> 
*remember <CR> means carriage return
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Automatic color matching 
The Atlas Scientific EZO-RGB™ Sensor can be programmed to automatically detect a 
color match when an object of a specific color is detected. This functionality is designed 
so that the embedded systems engineer does not need to be concerned with writing code 
to evaluate the detected color for a match.

In order for automatic proximity detection to work 
the EZO-RGB™ Sensor MUST be securely mounted 
and remain a fixed distance from its target.  

For this explanation we will assume the device is in its default state.

Procedure
1. Place the object that will be used to trigger automatic color matching under the EZO-RGB™.
2. Transmit the command M,1<CR>        *remember <CR> means carriage return
3. The EZO-RGB™ Sensor will now change the state of the interrupt pin each time there
     is a color match. It will also append the RGB reading data with “*M” 

Example
“7,4,3,*M”
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Interrupt pin
The orange lead is the interrupt output pin. When the EZO-RGB™ Sensors is set to color 
match mode AND has detected a color match, the interrupt signal will change the state 
of the interrupt output. This lets the embedded systems engineer build a color matching 
device that does not require code to evaluate the color data and find a color match. All 
that is required is that the engineer program the master CPU to detect an interrupt on 
pin change.

The interrupt pin can only be used to signal a color match.  
It cannot be programmed to signal any other condition.

Refer to the color matching setup section on page 19 for best practices.
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Proximity and color matching 

The Atlas Scientific EZO-RGB™ Sensor has been designed so that proximity and color 
matching can be combined. To do this simply enable proximity matching and then 
color matching. Once the two functions have been enabled, the EZO-RGB™ Sensor can 
be used as a standalone color sorter that only turns its LEDS on and takes a reading 
when an object of a predefined height passes in front of it. Once a match is detected, the 
interrupt pin changes its state signaling to the master CPU that a color match has been 
detected. All of this is done without writing any code. 

Example
P,1<CR>  Enable readings on proximity match
M,1<CR>  Enable color matching  
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Sensitivity
As the EZO-RGB™ sensor is moved away from its target its ability to detect color is 
diminished. At distances greater than 45cm most colors become varying shades 
of gray.  
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TM

UART Mode
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UART mode command quick reference 

All commands are ASCII strings or single ASCII characters 

There are a total of 15 different commands that can be given to the EZO-RGB™ Sensor.

Command Function

C

Cal

G

I

L

Name

O

P

R

Response

Serial

Sleep

Status 

Enable / Disable or Query continuous readings  (pg.25)

Performs calibration (pg.27)

Gamma correction (pg.35)

Device information  (pg.38)

Enable / Disable or Query the LEDs  (pg.26)

Set or Query the name of the device  (pg.38)

Adding/removing from the output string  (pg.36)

Proximity Detection  (pg.28)

Single reading mode  (pg.26)

Enable / Disable or Query response code  (pg.39)

Set the baud rate  (pg.41)

Enter low power sleep mode  (pg.37)

Retrieve status information  (pg.40)

Factory Factory reset  (pg.42)

M Automatic color matching  (pg.33)
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LED control
The EZO-RGB ™ Class Embedded Color Sensor’s onboard LEDs can be fully controlled 
by the user.

Instead of simply being able to turn on and off the LEDs (as is found in other EZO class 
devices) two additional layers have been added to the LED control system. The first is 
brightness control. The second is the ability to automatically turn the LEDs ON when a 
reading is taken and OFF when a reading is not being taken.

Command syntax
L, %<CR>        Set onboard LEDs brightness output
L, %,T<CR>     Set onboard LEDs brightness output AND enable automatic  
                          LED ON/OFF LED control
L,?<CR>          Query the LEDs

Where % (any number from 0-100) represents the 
percentage of LED brightness.

Setting the % output to 0 would turn the LEDs off. 
Setting the % output to 100 would turn the LEDs on 
at maximum brightness.

Example
L,0<CR>  LEDs set to 0% output (LEDs off). Automatic LED control (off) 
L,32<CR>  LEDs set to 32% brightness. Automatic LED control (off) 
L,14,T<CR>    Set the LEDs to 14% brightness. Automatic LED control (on)
L,100<CR>  LEDs set to 100% output. Automatic LED control (off)

Device response
L,%[,T]
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)

L,?
?L,%[,T]<CR>

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Continuous reading mode
All EZO™ class devices are capable of continuous reading mode. In continuous mode 
the device will output its readings, one after the other, continuously, until the continuous 
mode disable command has been issued. All EZO™ class devices are defaulted to 
operate in continuous mode. 

Command syntax
C,1<CR>  Continuous reading mode enable.
C,0<CR>                  Continuous reading mode disable. 
C,?<CR>  Query continuous mode.

Device response
C,1
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)
The EZO™ class embedded color sensors will output a CSV string containing all enabled 
values once every 400 milliseconds.

R,G,B [and or other enabled values] <CR> (400 ms)
R,G,B [and or other enabled values] <CR> (800 ms)
R,G,B [and or other enabled values] <CR> (1200 ms)

C,0
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)
Continuous data transmission will cease. 

C,?
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”) 
?C,1<CR> if continuous reading mode is enable.
?C,0<CR> if continuous reading mode is disabled.

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Single reading mode
All EZO™ class devices are capable of taking a single reading upon request. If the LEDs 
are in automatic LED control mode, each time a single read command is issued the LEDs 
will turn on for 250 ms. 

Command syntax
R<CR>  Returns a single reading.

Device response
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)
The EZO™ Class Embedded Color Sensor will output a single CSV string containing all 
enabled values 400ms after the command was issued.

R,G,B [and or other enabled values] <CR>    (400ms)

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Calibration
Calibration should only be done once the EZO-RGB™ Sensor is properly embedded into 
its intended use location. Calibrating the device before that time will not cause any problems 
for the sensor, however doing so could become an unnecessarily repetitive task.

Once the EZO-RGB™ Sensor is properly embedded into its intended use location, set the 
LED brightness to the desired level. Place a white object (such as a piece of paper) where 
the intended target object would be and issue the calibration command. A single color 
reading will be taken and the device will be fully calibrated.

Command syntax
CAL<CR>  

Device response
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)
There is no other output associated with this command

If any value in the RGB reading string is above 255, the target 
object’s brightness is beyond what the EZO-RGB™ Sensor has 
been calibrated to; simply recalibrate.

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Proximity Detection 
The IR proximity sensor gives the device the ability to detect when an object has passed 
in front of it. With proximity detection enabled, the EZO-RGB™ Sensor can be set to 
automatically take readings when an object passes in front of it. The sensor can also 
manually be instructed to take a reading when the proximity reaches a specific threshold. 
The output from the proximity sensor can also be read and used for an application 
specific purpose. 

Because the IR reflectivity of materials is not uniform the EZO-RGBs proximity sensing 
capabilities should not be used as a precise distance measuring device.

Identifying prefix “P,”
Value proximity 
Minimum reading ~250
Maximum reading 1023
Resolution 1
Data type integer
Encoding ASCII  

The output of the proximity sensor is a unitless number, where 
nothing in front of the sensor will read ~250-350 and an object at 
maximum closeness will read 1023. 

Command syntax
P,1<CR>    Enable automatic readings on proximity detection.
P,0<CR>   Disable automatic readings on proximity detection. 
P,n<CR>    Manually Enable proximity detection at n distance 
    Where n is any number from 2 to 1023. 

P,[L, M, or H]<CR>  L, M, or H stand for low, medium, or high.  
    This command lets you control the brightness of the 
    IR proximity LEDs.     
   
P,?    Query the state of the proximity sensor.

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.

Maximum proximity sensing distance is 32 cm (12.5”)
Minimum proximity sensing distance is 2 cm (0.7”)
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P,1<CR>  automatic proximity detection
To use automatic proximity detection, place the object to be detected in front of the 
EZO-RGB™ Sensor. Issue the P,1 command. The device will now start taking continuous 
readings every 400ms until the object is removed.    

Any object placed at the set distance, or closer 
will trigger an automatic reading.

*P *P

Device response
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)

When a proximity trigger occurs an RGB reading will be taken. The reading will be 
appended with “*P” indicating this reading is from a triggered event. 

Example
34,67,88,*P

The “*P” is added so that if the RGB output is disabled it is still possible to know that a 
proximity event has occurred. If the RGB readings are disabled the output string would 
simply be “*P”

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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P,0<CR>

P,n<CR> Manual Proximity detection 

Issuing this command will disable the automatic proximity detection.

Device response
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
There is no other output associated with this command.

In order to manually set proximity triggering it would be best to actually see the output of 
the proximity sensor. To do this, the output of the proximity sensor needs to be enabled. 
The command to enable the proximity sensors output is o,prox,1<CR>

To set the proximity sensor to trigger a color reading at a specific proximity value, use the 
P,n command to do so. Where n is any value between 2 and 1023.   

Example
P,800<CR>

Any object placed at the set distance, or closer 
will trigger an automatic reading

*P *P

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Device response
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)

When a proximity trigger occurs an RGB reading will be taken. The reading will be 
appended with “*P” indicating this reading is from a triggered event.

Example
34,67,88,*P

The “*P” is added so that if the RGB output is disabled it is still possible to know that 
a proximity event has occurred. If the RGB readings are disabled the output string would 
simply be “*P” 

P,0<CR>
Issuing this command will disable the automatic proximity detection.

Device response
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
There is no other output associated with this command.

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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P,[L,M or H]<CR>  
IR proximity LEDs brightness control    
By default the IR LED brightness is set to H (high). This command is used to change the 
brightness to M (medium), or L(low). Controlling the IR LED brightness is necessary 
because not all objects have the same IR reflectivity. Some objects can have an IR reflectivity that 
is too intense. Therefor it is necessary to lower the brightness of the IR LEDs to achieve 
repeatable IR proximity detection.

By lowering the IR LED brightness IR proximity detection is now possible.

1023

580

Example
P,M<CR> This would set the IR brightness to Medium
P,L<CR> This would set the IR brightness to Low
P,H<CR> This would set the IR brightness to High

Device response
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
There is no other output associated output with this command.

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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P,?<CR>
Issuing this command will query the state of the proximity sensor.

Device response
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
?P,0,L

Where 0 = proximity detection disabled.
Where L= IR brightness is set to low.

Command syntax
M,1<CR>  Enables automatic color matching
M,0<CR>  Disables automatic color matching
M,?  Query the state of the color matcher

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.

Automatic color matching
The Atlas Scientific™ EZO-RGB™ Sensor can be programed to automatically detect  
a color match when an object of a specific color is detected. This functionality is designed 
so that embedded systems engineer does not need to be concerned with writing code to 
evaluate the detected color for a match.

In order for automatic color matching to work the 
EZO-RGB™ Sensor MUST be securely mounted and 
remain a fixed distance from its target.  
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Device response

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.

M,1<CR>
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)  
The EZO™ class embedded color sensor will take a single color reading and set the 
detected color to trigger a color match. Each time a reading is taken the RGB color data 
will be appended with “*M” to indicate a color match has been detected.

More importantly, each time a color match has been detected the interrupt pill will change 
its state.

M,0<CR>
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
There is no other output associated output with this command
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<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.

M,?<CR>
Issuing this command will query the state of the color matcher.

Device response
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
?M,1<CR>

Where 1 = color matcher enabled and 0 would indicate color matcher disabled

Gamma correction 
Adjusting the gamma correction helps adjust the color seen by the sensor to the color 
seen by the human eye. (The full definition of gamma correction is much more complex 
than the one given but, beyond the scope of this document) 

The default gamma correction is 1.00 which represents no correction at all. A gamma 
correction factor is a floating point number from 0.01 to 4.99, however a typical gamma 
correction factor range is from 0.01 to 2.00.

Command syntax
G,n<CR>   Set gamma correction. Where n is a floating point number
   from 0.01 to 4.99

G,?<CR>  Query the state of the gamma correction 

Device response
G,n<CR>
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
There is no other output associated output with this command

G,?
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
?G,1.00<CR>
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Adding/removing from the output string
The Atlas Scientific™ EZO-RGB™ Class Embedded Color Sensor will output a CSV 
string containing RGB by default.

Example
R,G,B<CR>

Using the “O” command you are able to control what parameters are output from the 
EZO™ class sensor. You are not able to control the order. If all parameters are enabled 
the order of the output is:
 
RGB,PROX,LUX,CIE

Command syntax
O,[parameter], [1,0]<CR>  Enable or disable an output parameter  
O,?<CR>    Query the enabled outputs

Where parameter is
RGB     8-bit Red, Green, Blue 
PROX  Proximity   
LUX  Illuminance
CIE  CIE 1931 Color Space    
    
Followed by a 1 or a 0
Where
1= enabled 
0= disabled

Example
O,PROX,0<CR>
This will disable the proximity output

Example:
O,PROX,1<CR>
This will enable the proximity output

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Low power state 

Device response
O,PROX,1<CR>
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”)
There is no other output associated output with this command

O,?<CR>
(If the response code is enabled the EZO™ class device will respond “*OK<CR>”) 
RGB,PROX,LUX,CIE
(If all are enabled)

To conserve energy in between readings, the Atlas Scientific™ EZO™ class sensor, can 
be put into a low power sleep state. This will turn off the LEDs and shut down almost all 
of the internal workings of the EZO™ class sensor. The power consumption will be 
reduced to 0.4 mA at 5V and 0.18mA at 3.3V. To wake the EZO™ class device, send it any 
character.   

Command syntax
SLEEP<CR>   Enter low power sleep state 

Device response
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)
*SL<CR>

Device response to wake up
*WA<CR>

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Device Identification

Device information   

All EZO™ class devices are capable of being assigned a name. This is a simple way to 
identify the device in a system that consists of multiple EZO™ class sensors. A name can 
consist of any combination of ASCII characters, with a length of 1 to 16 characters long, 
no blank spaces.

Command syntax
NAME,nnn<CR>  Sets the device name, where nnn is the given name.
NAME,?<CR>  Query the device name
 
Device response
NAME,DEVICE_1<CR>
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)
There is no other output associated output with this command.

NAME,?<CR>
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)
?NAME, DEVICE_1<CR>

The EZO™ class device can identify itself by device type and firmware version.
This is done by transmitting the “I” command.

Command syntax
I<CR>  Device information

Device response
?I,RGB,2.0
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Response codes
The Atlas Scientific EZO™ class device, has 7 response codes to help the user 
understand how the device is operating, and to aid in the construction of a state machine 
to control the EZO™ class device. All EZO™ class devices indicate a response code has 
been triggered, by transmitting a string with the prefix “*” and ending with a carriage 
return <CR>.

A list of response codes
*ER   An unknown command has been sent 
*OV  The circuit is being overvolted (VCC>=5.5V)
*UV  The circuit is being undervolted (VCC<=3.1V)
*RS  The circuit has reset 
*RE  The circuit has completed boot up
*SL  The circuit has been put to sleep
*WA  The circuit has woken up from sleep

Only the response code “*OK” can be disabled.
Disabling this response code is done using the “response” command. 

Command syntax
RESPONSE,1<CR>        Enable response code (default)
RESPONSE,0<CR>        Disable response code 
RESPONSE,?<CR>        Query the response code
 
Device response
RESPONSE,1<CR>
EZO™ class circuit will respond “*OK<CR>”

RESPONSE,0<CR>
There is no response to this command

RESPONSE,?<CR>
 
?RESPONSE,1<CR> If the response code is enabled 
?RESPONSE,0<CR> If the response code is disabled

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Reading the status of the device

Restart codes

The Atlas Scientific™ EZO™ class circuit, is able to report its voltage at the VCC pin and 
reason the device was last restarted.

P        power on reset
S        software reset
B        brown out reset
W       watchdog reset
U        unknown

Command syntax
STATUS<CR>

Device response
(If the response code is enabled, the EZO™ class circuit will respond “*OK<CR>”)

?STATUS,P,5.038<CR>

Where: P is the reason for the last reset event
Where: 5.038 is the its voltage at the VCC

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Change baud rate
The Atlas Scientific EZO™ class circuit, has 8 possible baud rates it can operate at.
The default baud rate is

9600 bps 
8 data bits
1 stop bit
no parity
no flow control

Data bits, stop bits, parity and flow control are fixed and cannot be changed.

1.    300  bps
2.    1200 bps
3.    2400 bps
4.    9600 bps
5.    19200 bps
6.    38400 bps
7.    57600 bps
8.    115200 bps

Command syntax
(Using an example baud rate of 38400)
SERIAL,38400<CR>

Device response
(If the response code is enabled, the EZO™ class device will respond “*OK<CR>”)

Baud rate changes will be 
retained even if power is cut.

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Factory reset
All EZO™ class circuits, are capable of resetting themselves to the original factory 
settings. Issuing a factory reset will:

Reset the calibration back to factory default
Reset default temperature to 1%
Reset the data output to RGB <CR>
Enable response codes  

This command will not change the set baud rate. 

Command syntax
Factory<CR>        Factory reset

Device response
(If the response code is enabled, the EZO™ class circuit will respond “*OK<CR>”)
The EZO™ class sensor, will respond: *RE<CR>

<CR> represents a carriage return (ASCII 13). The user does not transmit the literal string “<CR>”. 
Commands are not case sensitive.
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Datasheet change log

Added Performance section on pg 7.

Added “M” Command on pg 32.

Datasheet V 1.2

Datasheet V 1.1

Updated Firmware changes

Datasheet V 1.3

EZO-RGBTM firmware changes

V1.10 – (November 7, 2015)
• Fixed sleep mode bug 

V1.15 – (November 30, 2015)
• Fixed threshold bug 

V1.16 – (February 2, 2016)
• Fixed glitch where excessive newline characters would be output for every line

v1.18 - (Sept 19, 2016)
• Updated manufacturing process

Revised photos and Pin out information on pg 10.

Datasheet V 1.4
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