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PROTOCOL FOR PROGRAMMING THE STAR 

About the Star 

The star consists of 64 LED’s - although only 63 are connected in this model – that can be individually 

controlled by software. The brightness of each LED can be controlled with a value between 0 (off) to 

15 (maximum). Various operation modes and operation values can be set via the serial interface. 

These values are stored in the memory of the star and are maintained also when the star is switched 

off.  

When the star is switched on from for fit very first time from its initial state, all LEDs will be on with a 

brightness between 1 and 14. Note that from this state the LEDs are also blinking without having the 

‘LED Blinking’  bit is set in the operation mode. By clearing the ‘LED Blinking’ bit, the blinking mode is 

disabled and can be enabled again by setting it. 

The serial Interface 

The Serial interface (UART) is used to control the start and has the following settings: 

• 19.200 Baud, 8 bits, no parity, 1 stop bit and no flow control 

The protocol uses all ASCCI text characters. The format is: 

• "!"<Mode>","<Data>","<Data>","<Data>"#" 

After a message is successfully transmitted an acknowledge is returned using "Y". If there is an error 

in the format or the contents of the message a negative acknowledge is give using “N" after which 

the whole message needs to be re-sent. A negative acknowledge is also given if the number of 

characters in the <Data> message in incorrect. 

With: 

• "!" = Start of Message 

• "#" = End of Message 

• "," = Data separator 

• <Mode> = The meaning of <Data> depends on the mode and mode itself is always 1 digit, 

e.g. "1" 

• <Data> = Data in ASCII always using Hexadecimal notation  e.g. 0xF3 is "F""3" (without the “) 

After changing the operation mode or operating values of the star during programming, the star 

switches automatically to the new operation mode or values. Since there is no flow control it is 

recommended to wait for at least 500 ms between each message so that the star has sufficient time 

to process the message. 
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Star Modes 

See mode “3” that determines the operating mode. 

"0" = LED brightness  

Used in ‘User LED brightness’ mode. There are 64 LEDs and the brightness is set in nibbles to the 

message must be exactly 32 bytes long otherwise a negative acknowledge is returned. The high 

nibble in first <Data> is the value of the first led, the low nibble the value of the second led, etc.  

 The Brightness can be set from “0” = LED off to “F” = LED max. All intermediate values are for 

dimming.  When no ‘User LED brightness’ is set, the program uses a fixed pattern with brightness 

values between 1 and 10. 

"1"  = Flash stars definition 

Used in ‘Flashing star’ mode. The flashing star can be created by blinking a sequence of LEDs after 

another. A maximum of 64 stars can be defined in one sequence as follows: 

• The first <Data> byte indicates the number of stars in the sequence, range is from 0x00 (no 

stars) to  0x40 (64 stars).  The value 0x00 can be used to disable the flash mode. The mode is 

also disabled by clearing the ‘Flashing star’ bit in the ‘Operation mode’. 

• The following <Data> bytes indicate the number of the stars in the sequence range 0x01 

(star 1) to 0x40 (star 64) 

In the following cases a negative acknoledge is returned: 

• The first byte indicates more than 64 stars 

• The number of the star in the sequence is not in the range 1 to 64 

• The number of stars that are given in the message is not equal to the number of stars  given 

in the first byte 

“2” = Operating values 

This mode is used to set the various values  for different operations. There must be exactly 12 <Data> 

bytes in the message. All normal values must be in range 0 (0x00) to 250 (0xFA). A value greater than 

250 is allowed but indicates that no value is set in which case the default values of the application are 

used. 

The <Data> has the following meaning: 

• Byte 1:  Used in ‘Flashing star’ mode. Wait time before the First flashing star starts  after 

switching the power on. This time is given in minutes.  Default setting is 1 minute. 

• Byte 2: Used in ‘Flashing star’ mode. Minimum wait time between two flashing star 

sequences in steps of 15 seconds.  Default setting is 2, which equals 30 seconds. 
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• Byte 3: Used in ‘Flashing star’ mode and only used in combination with the ‘Radom star’ 

mode .It determines the maximum random  wait time between two flashing stars in seconds. 

The actual used time is a random value, with a value between the minimum wait time 

determined by byte 2 plus a random maximum wait time given in steps of 15 seconds in this 

byte. The star always adds 1 to this byte which means that a value of 0 results in a random 

wait time between 0 and 15 seconds. Default setting is 8, which equals a maximum wait time 

of 135 seconds.  

• Byte 4: Used in ‘Flashing star’ mode. Speed of the flashing star. This is the on-time of a 

flashing star LED before it switches over to the next LED in steps of 0.01 seconds.  Default 

setting is 10 (0.1 seconds) 

• Byte 5: Used in ‘Flashing star’ mode. This value in range 0 (0x00) to 15 (0x0F) determines the 

maximum brightness of the LED in flashing star mode. Default setting is 15. 

• Byte 6: Used in ‘LED blinking’ mode. Blinking speed of all stars in the star. The brightness of a 

star is updated randomly in steps of 0.01 seconds. Default setting is 50 (0x32) which equals 

0.5 seconds. 

• Byte 7: Used in ‘LED blinking’, ‘LED sparkle’ and ‘Random Star’ mode. This value in range 0 

(0x00) to 15 (0x0F) determines the minimum brightness of the LED. This value must be 

smaller than the maximum brightness of the LED, determined by the next byte otherwise the 

default value will be used. Default value is 1. 

• Byte 8: Used in ‘LED blinking’, ‘LED sparkle’ and ‘Random Star’ mode. This value in range 0 

(0x00) to 15 (0x0F) determines the maximum brightness of the LED. This value must be larger 

than the minimum brightness of the LED, determined by the previous byte otherwise the 

default value will be used. Default value is 3. 

• Byte 9: Used in ‘LED blinking’ and ‘LED sparkle’ mode. This value in range 0 (0x00) to 15 

(0x0A) determines the maximum step in brightness of the LED in blinking mode. Default step  

value is 1. If the value is 0, the brightness will not change. If the value is greater than 15, the 

default step value will be used.  

• Byte 10: Used in ‘Auto off’ mode. Wait time before the Auto Off function starts to switch off 

LEDs after switching the application on. Time is given in minutes.  Default setting is 3 

minutes. 

• Byte 11: Used in ‘Auto off’ mode. Wait time before the next LED dims 1 step during the auto 

off function. Time is given in steps of 0.01 seconds. Default setting is 100 (1 second).  

With the default star settings the total time needed to switch all LEDs off is almost 9 minutes. 

• Byte 12: Used in ‘Test’ mode. Test step time in seconds. Default is 10 seconds. It is used for 

two purposes : 

o 1) In test mode only, this is the time between each step in the test.  

o 2) In test mode in combination with the random mode, this time is the time between 

each newly generated random LED brightness for all LEDs in the star. 

• Byte 13: Used in ‘Test’ mode. Test LED time. During test only mode this time determines the 

LED on and off time before is switches over to the next LED in steps of 0.01 seconds. Default 

is 100 (1 second). 
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"3" = Operating mode 

Depending on certain bits in <Data> various modes can be set by setting different bits.  Combinations 

of modes are possible except for the test mode. In case the test mode is set, all other operation 

modes are ignored. The default  setting is that none of the indicated modes are active.  

In binary format the operation modes are: 

• 0b0000_0001 = User LED brightness 

Use the LED brightness values as defined in mode "0". If this mode is selected but there is no 

LED brightness defined then  all LEDs will be at maximum brightness. 

• 0b0000_0010 = Flashing star 

A flashing star can be created by blinking a sequence of LEDs one after another.  There are 

two mode of operation: 

o When the ‘Random star’ option is not set, a fixed pattern with a fixed timing is used. 

The pattern is defined in ‘Define flash stars’. The time between each flash is set by 

the value of Byte 2 in ‘Set Timers’ 

o When the ‘Random star’ option is set, the length of the sequence and the LEDs that 

will blink during the sequence are generate randomly. The time between two 

flashing stars depend on the value of Byte 3 in ‘Set Timers’ with a minimum value of 

the value of Byte 2 in ‘Set Timers’. 

• 0b0000_0100 = LED blinking  

All active LEDs blink randomly. Only the LEDs with intensity LOW, Medium and High will 

change brightness. The OFF LEDs stay OFF and the MAX LEDs stay at MAX.  

•  0b0000_1000 = Random star 

When switching the star on, a star with random brightness is generated using the given 

minimum and maximum LED brightness from the ‘Operating values’ . If the ‘User LED 

brightness’  mode is selected then the random mode is ignored.  This mode is also used in 

combination with ‘Flashing star’.  

• 0b0001_0000 = Auto off  

All active LEDs are randomly switched off until all LEDs are off. After that the operation stops 

completely. LEDs are slowly switched off by dimming the LEDs in a random order until all 

LEDs are completely switched off. 

• 0b0010_0000 = Test 

All LEDs are switched on, dimmed until OFF and then switched one by one and one after 

another for testing purposes.  This cycle repeats itself continuously. 

This mode ignores all other modes except the ‘Random’ mode.   If one test cycle is done, it 

restarts from the beginning.  If the ‘Random’ mode is set, random LED brightness for all LEDs 

in the star are generated instead of running the standard test cycle. 

• 0b0100_0000 = LED sparkle 

This is an addition to ‘LED blinking’ and only works if ‘LED blinking’ is set. When activated, the 

brightness of the LEDs will increase randomly as in LED blinking using the brightness step 

given in byte 9 of the ‘Operating values’ but when lowering the brightness, it will not lower it 

with this brightness step. Instead, the brightness of the LED will go back to its initial value 

that was set at start-up of the star. This gives the star a more sparkling effect and keeps the 

brightness of the star closer to its original value. 
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If no ‘User LED brightness’ mode is set nor a ‘Random star’ mode is set then the program will use a 

default pre-defined setting. If both the ‘User LED brightness’ mode and the ‘Random star’ mode is set 

then the  ‘Random star’ mode will be ignored.  

No mode is active when ‘0x00’ or ‘0xFF’ is given as parameter. In case a mode is given, the highest bit 

must always be ‘0’. 

"4" = Dump EEPROM contents 

There is no <Data> in this case, only "#", so "!","8""#"  

The contents is dumped in rows of 16 bytes, preceded by the start address of the EEPROM from 0 to 

255 in hexadecimal notation. 

Other remarks and hints 

When the data separator is expected, a Carriage Return or Line Feed is also accepted but ignored.  

This makes it possible to use a text message with carriage returns for readability.  

Using a batch file with a copy command for setting the operating modes and operating values 

If for example, all LEDs need to be programmed then the contents can be place in a text file. Note 

that for this command exactly 32 data bytes must be programmed. The content of the text file could 

then look like this: 

!0 

,1F,AE,32,53,66,11,00,07,23,47,00,11,22,03,62,F1 

,03,85,25,00,11,11,FF,EE,DD,CC,BB,AA,93,82,75,00 

# 

With the DOS copy command this file can then be copied to the serial port using a batch file. The 

batch file can then look like this: 

mode COM3 19200,n,8,1 

Copy Textfile_With_LEDs.txt COM3 /A 

This will initialize COM port 3 with 19200 baud, no parity, 8 bits and one stop bit after which it will 

copy the contents of the text file with the brightness values of the LEDs to COM port 3 (/A means 

that the file is an ASCII file). 
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Using a batch file with the values in it for setting the operating modes and operating values 

Instead of using a text file with a copy command, all values can also be placed in batch file. Note that 

some settings require time for the star to process them so a ‘pause’ command is inserted to give the 

start sufficient processing time.  The ‘pause’ command will prompt for a key to press.  

An example of a batch file is given below. 

Echo Off 

Echo Demo starts with LED off and then start blinking. 

Rem Set the correct mode for the serial port 

Mode COM3 19200,n,8,1 

Rem Set all LEDs to off 

Echo !0,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00, 

00,00,00,00,00,00,00,00,00,00,00,00,00# > COM3 

Pause 

Rem Set minimum and maximum brightness values in operating mode. 

Echo !2,ff,ff,ff,ff,ff,ff,01,05,ff,ff,ff,ff,ff# > COM3 

Pause 

Rem Set operating mode to user LED with blink  

Echo !3,05# > COM3 

Effects 

• If in ‘User LED brightness’ mode, all LEDS are set to Off (0) and the minimum LED brightness 

is set to 1 and the ‘LED blinking’ mode is selected, then the star will slowly turn on the LEDs 

randomly until all LEDs are finally on and blinking. 

• If in ‘Flashing star’ mode and the maximum flashing brightness is set to 0 then the LEDs will 

be switched off instead flashing. 

• Although there might not be much difference in the ‘Blinking mode’ and the ‘Sparkling mode’ 

there is a difference. Depending on the setting, the star can temporary become much 

brighter in the ‘Blinking mode’, especially if the initial LED brightness is set to its minimum 

value.  In ‘Sparkling mode’ the LED do not dim with the given brightness step but goes 

directly back to the initial LED brightness. If the star was initially started with a minimum 

brightness value, the star will remain closer to that brightness. If the start was started with 

LEDs off then the LEDs will be turned off if the brightness goes down. 

 

 


