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Design Process

ATTiny 1616
- 2KiB RAM
- 16KiB Flash
- 1 MHz
- 6 PWMs

LEDs in a 6 x 10 
matrix
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Programming



Software

/* subprogram sub_flash_all_yellow: 24 bytes */
const uint8_t SUBPROGRAM_21_OPS[] = { 

0x9d, 0x05, 0xd, 0x15, 
0x1d, 0x25, 0x2d, 0x35, 
0x3d, 0x45, 0x4d, 0x30, 
0x99, 0x01, 0x09, 0x11, 
0x19, 0x21, 0x29, 0x31, 
0x39, 0x41, 0x49, 0x30

};



Software
+--------------------------------------------------------------------------------------------------------------------------------------+
| **Command Byte**                                                                                                                     |
+----+----+----+----+----+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
|  7 |  6 |  5 |  4 |  3 |  2 |  1 |  0 | OP          | Next Bytes | Description                                         | Decode Tree |
+----+----+----+----+----+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| REGISTER     |  0 |  0 |  0 |  0 |  0 | PUSH        | 0 or 1     | Push to the argument stack                          | 0 -> 0      |
+--------------+----+----+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| REGISTER     |  0 |  0 |  1 |  0 |  0 | POP         | 0          | Pop from the argument stack                         | 0 -> 1      |
+--------------+--------------+----+----+-------------+------------+-----------------------------------------------------+-------------+
| REGISTER     |  0 |  1 |  0 |  0 |  0 | SET         | 1          | Set $REGISTER to the value of the next byte         | 0 -> 2      |
+--------------+--------------+----+----+-------------+------------+-----------------------------------------------------+-------------+
| REGISTER     |  0 |  1 |  1 |  0 |  0 | INC         | 1          | Increment $REGISTER with the next byte              | 0 -> 3      |
+--------------+----+----+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| REGISTER     |  1 |  0 |  0 |  0 |  0 | WAIT        | 0          | Wait for value of $REGISTER                         | 0 -> 4      |
+--------------+----+----+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| TARGET       |  1 |  0 |  1 |  0 |  0 | CALL        | 1          | Call a subprogram, program or built-in              | 0 -> 5      |
+--------------+--------------+----+----+-------------+------------+-----------------------------------------------------+-------------+
| REGISTER     |  1 |  1 |  0 |  0 |  0 | JUMP        | 2 or 3     | Jump                                                | 0 -> 6      |
+---------+----+----+----+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| LOOP ID |  0 |  1 |  1 |  1 |  0 |  0 | LOOP START  | 1          | Start loop $ID, next byte is iterations             | 0 -> 7 -> 0 |
+---------+----+--------------+----+----+-------------+------------+-----------------------------------------------------+-------------+
| LOOP ID |  1 |  1 |  1 |  1 |  0 |  0 | LOOP END    | 0          | End loop                                            | 0 -> 7 -> 1 |
+---------+----+----+----+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| Line No                |  0 |  0 |  1 | OFF         | 0 or 1     | Turn matrix line off                                | 1 -> 0      |
+------------------------+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| Line No                |  1 |  0 |  1 | ON          | 0 or 1     | Turn matrix line on                                 | 1 -> 1      |
+------------------------+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| Line No                |  0 |  1 |  0 | PWM_SET     | 1 or 2     | Set matrix line PWM to next byte                    | 2 -> 0      |
+------------------------+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| Line No                |  1 |  1 |  0 | PWM_FADE    | 1 or 2     | Fade matrix line PWM to next byte                   | 2 -> 1      |
+------------------------+----+----+----+-------------+------------+-----------------------------------------------------+-------------+
| LED No                      |  1 |  1 | FLASH       | 0 or 1     | Flash an LED on and off                             | 3           |
+-----------------------------+----+----+-------------+------------+-----------------------------------------------------+-------------+



Software
START_PROGRAM(PROG_UP_DOWN_WHITE_LEDS)
  SET_PERIOD(PERIOD_RANDOM)
  SET_PERIOD(PERIOD_GY)
  START_LOOP(LOOP_A, LOOPS_GX)
    FLASH_LED(WHITE_6)
    FLASH_LED(WHITE_5)
    FLASH_LED(WHITE_4)
    FLASH_LED(WHITE_3)
    FLASH_LED(WHITE_2)
    FLASH_LED(WHITE_1)
    FLASH_LED(WHITE_2)
    FLASH_LED(WHITE_3)
    FLASH_LED(WHITE_4)
    FLASH_LED(WHITE_5)
  END_LOOP(LOOP_A)
  FLASH_LED(WHITE_6)
END_PROGRAM



Software
subprogram SUB_TRUNK_SPEED_UP
  set $PERIOD 11
  flash WHITE_1
  set $PERIOD 10
  flash WHITE_2
  set $PERIOD 9
  flash WHITE_3
  set $PERIOD 8
  flash WHITE_4
  set $PERIOD 7
  flash WHITE_5
  set $PERIOD 6
  flash WHITE_6
  set $PERIOD 5
  flash WHITE_7
  set $PERIOD 4
  flash WHITE_8

subprogram SUB_FILL_WHITE_LEDS
  on COL_WHITE_A
  on COL_WHITE_B
  on ROW_WHITE_8
  wait $PERIOD
  on ROW_WHITE_6
  wait $PERIOD
  on ROW_WHITE_4
  wait $PERIOD
  on ROW_WHITE_2
  wait $PERIOD
  wait $PERIOD
  off COL_WHITE_A
  off COL_WHITE_B
  off ROW_WHITE_2
  off ROW_WHITE_4
  off ROW_WHITE_6
  off ROW_WHITE_8



Pattern Editor
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