SEQUENCED LIGHT ARRAY – Version R1
Summary

Two main functions are necessary.  First, a set of patterns (12 digit-numbers) must be stored in memory.  Second, the patterns are displayed sequentially as flashing lights.

There are 3 major methods to store the patterns.  The simplest method is typing them into data tables (such as B3 or N7) inside the RSLogix program.  However, this method means that each time the program loads, new data also has to be typed in.

The second method is to use the Move (MOV) instruction to store predetermined numbers into memory file B3 on the First Pass of the microprocessor.  This method allows for automatic pattern storage each time the program is run, but the patterns must be created by hand during the programming stage.  The disadvantage of this method is that it takes one rung branch to create each pattern, so for 10 patterns or more, this becomes difficult to enter using the Handheld Programmer.

The third method of pattern storage is to create a random pattern generator that stores random patterns using the Sequencer Load (SQL) instruction.  This method has the advantages of automatic generation, automatic storage, and requires only a very small number of rungs, which is ideal for use with the Handheld Programmer.

The second method is the one used in this version of the program.
Once all patterns are stored in the first scan made by the PLC, then in Rung 004, the “Light On” timer is energized.  This starts the pattern display.  Each time T4:1/DN goes on and then off, the SQO (Sequencer Output) instructions step one position and displays the next pattern.  When the two Sequencers reach the Length value, they reset to 1 and repeat the patterns, as long as the On/Off switch is in the ON position.
Rung Explanations
Rung 000 – Each branch of the rung uses the MOV as the output.  The Move instruction is used to store the light pattern words in memory file B3.  The first used location is the 16-bit word B3:1.  The pattern can be changed.  The decimal value “63” lights one column of the LEDs.

S:1/15  First Pass bit  XIC  The “first pass” bit is a built-in Status bit that is only on during the first scan made by the PLC, after it is switched into the RUN mode.

Rung 001 –Repeat of Rung 000, for however many patterns are being used.

Rung 002 –Repeat of Rung 000, for however many patterns are being used.

Rung 003 –Repeat of Rung 000, for however many patterns are being used.

(Insert additional pattern-load rungs here, similar to first 3 rungs.)
 Rung 004  --  Rung Output is Timer T4:0, used to control how long each pattern is displayed.  The display time range seems to be between 0.8 and 1.2 seconds as reasonable times to show each pattern.
I:1/0   XIC  On/Off Toggle Switch starts or stops the timer and the sequencers. 

T4:0/DN  XIO  Timer Done bit causes T4:0 to reset each time it opens and then re-closes.  This timer done bit goes false then true again at the end of each timer cycle and causes the each Sequencer Output to advance to the next position or pattern.

Rung 005.  The rung output is the first SQO Sequencer Output, which controls the Row power (0 volts DC) to the LEDs.  The sequencer steps from B3:0  (initial blank position) up to the Length value (maximum of 255 patterns).  The Control words should start with R6:0 and include next two words, R:6.1 and R6:2.  At each step, the B3 word is moved to Output word O:2.  The Mask 4095 (003Fh) selects only the first 6 bits of the B3 word, because I only need the first 6 of the Slot O:2 Outputs.
Rung 006.  The rung output is the second SQO Sequencer Output, which controls the Column power (+5 volts DC) to the LEDs.  The sequencer steps from B3:0  (initial blank position) up to the Length value (maximum of 255 patterns).  The Control words should start with R6:3 and includes the next two words, R6:4 and R6:5.  At each step, the B3 word is moved to Output word O:2.  The Mask 4095 (003Fh) selects only the first 6 bits of the B3 word, because I only need the first 6 of the Slot O:3 outputs.

