Flectric Flephants

https://intrbiz.com/electronics/led-pcb-art/ Chris Ellis



Where It Started




Where It Started

i
I rﬂ-- Zhamlecl. 1.1 | | S




H +3V0
o
]
3 “>~ PCE cé
M mipcstes
e S I “ rD peofcl
p3fes
PC2 £2
c1
PCi
e 23 e
s Ha | o | ] M
VoD " a e )
.l|y 4 e VW o061 |V 072 |V o1 |V oo1 XZ\_‘ gégi SZ\ géé
I 6 i B & Ic1 S RED | Iy e | Ty eRn | Ty v | TN N
I = | ATtiny1616-1 pritRL
— — ’—
~ Al St Sreser/po Rl o3 - o &
izt S D112
- 2“' B RAM paz |t E’%Z o YV 62 |V o072 | W o2 SZ\ Dsi SZ\ 5&22 SZ\ o
e N ren | Ty e | Ty ern | TS v | T[N 3
o pra3—v0 praftR2
D Flash Pefe— T el A s
- I & Pele re
e caga2 i W o073 |V oes |W ovo3 | W o103 ¥ o113
b= D8 I I N oYW | [N GRN| [ GRN
T a0 Vo) Y RED | I e | T[N eRn | T N N
- I M Z R7_16lpcy Py f2_WOL pRITES
R8_1Aacy P2 [l MO B B | | i |
R9_18pc3 Pazfo—R>
e peals R VW oe4 |V o74 [W oey [V oos [V o104 W o114
) e =i 2 - |>sw2 X RED | | BLU Y GRN § YW §j BLU | [ BLY
10u 100n MJ T TS342A2P -WZ B8 o, R4 3 N
TP2 s =R
GND é 02l [ L B B
o}
SHD: W oss |V o075 |W oes |W oss
N GRN || YLW
H RS § RED § BLu 3 GRI N
IEDsina 6x10 . e I
5
wo2 :51 cs ond RI__oeF L
I..i. i x & o e W oss 076 | W oes | oos D108 XZ\‘ EJ:-&S
trl :’51 o 3 k 2 - ™ RED § BLy ﬁ GRN \Nﬁ YLw § WHT < !
WOl C4 ﬁ g s ) i n 3 I !
R4 f2_ggE [ - i L
:51 g g Y o117
2 7 0107
R i . RELEREE
o R g ) Y RED 3 X X
-
wo5 :]51 c2 DBQ —oEs E -~ E a
RS o wi
& f 5 ¥ osa W oss |W oos ool I pi8
WOl cL ad 0 T ren S GRN | [y vuw | [y wH | Ty wer
== == O Da RE, e g ik i 3 |
RL 8 B
g o - >
s g8 T—ort f Y ot
D
8 ool W osa |W o7e |V oss SZ\ %5 Z atﬁg [, ot
" 22 Yoren | [y ren | Ty eRn | Ty vw IR M
2 prafR
R9 oo B B s B
YV oo W ose Wooso W o100
Y RED [y RED [y eRN T[N vw
pridfRLl
i
3
BP1 o
BadgePIn 3

GND






Design Process




Design Process

§
x
g
a
Q
c
2




ace

acr




Making
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J@LC
Jo JLCPCB
7 y
&> standard PCBIPCBA 73 Advanced PCB/PCBA

Base Material

A

v SMT-Stencil

3D/CNC

Copper Core

Medical

Panel by JLCPCB

FR4 4 Flex Aluminum

Layers 1 2 4 4
Dimensions 172.5 * 135
PCB Qty 5 v
Product Type ‘ ndustrial/Consumer electronic J Aerospace

PCB Specifications
Different Design 1 ] 2 3 4
Delivery Format ‘ ngle :‘A Panel by Customer
PCB Thickness 04 0.6 08 1.0 1.2
PCB Color @® Green @ Purple ® Red
Silkscreen 4

Surface Finish HASL(with lead) LeadFree HASL
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Software

/* subprogram sub_flash_all_yellow: 24 bytes */
const uint8_t SUBPROGRAM_21_0OPS|[] = {

O0x9d, Ox05, Oxd, 0x15,

Ox1d, Ox25, O0x2d, 0x35,

0x3d, 0x45, 0x4d, 0x30,

0x99, O6x01, O0x09, Ox11,

0x19, O0x21, 0x29, 0O0x31,

O0x39, O0x41, 0x49, 0x30



Software

e e e +
| **Command Byte**

B e A e S T S e e Fmm e e o +
| 7| 6| 5| 4| 3| 2| 1| © | OP | Next Bytes | Description | Decode Tree |
B e A e S T S e e Fmm e e o +
| REGISTER | @] ] O] © | 0 | PUSH | @ or 1 | Push to the argument stack | 8 -> 0
o e e e e S Fmm e e o +
| REGISTER | @] ] 1] © ]| © | POP | 0 | Pop from the argument stack | 8 -> 1
o e B e Fmm e e o +
| REGISTER | | 1] | © | O | SET | 1 | Set SREGISTER to the value of the next byte | 8 -> 2
o e B e Fmm e e o +
| REGISTER | @] 1] 1| ©] 6| INC | 1 | Increment SREGISTER with the next byte | 8 -> 3
o e e e e S Fmm e e o +
| REGISTER | 1| @] | © | o | WAIT | 0 | Wait for value of SREGISTER | 8 -> 4
o e e e e S Fmm e e o +
| TARGET | 1] 6] 1] © | 0 | CALL | 1 | Call a subprogram, program or built-in | @ -> 5
o e B e Fmm e e o +
| REGISTER | 1| 1] | @] o | JuMp | 2 or 3 | Jump | 8 -> 6
o B e S e S T e T e Fmm e e o +
| LOOP ID | 6| 1| 1] 1| © | © | LOOP START | 1 | Start loop $ID, next byte is iterations | 8 ->7 ->0 |
o B e B e Fmm e e o +
| LOoPID| 1| 1] 1| 1] © | © | LOOP END | 0 | End loop | 8 ->7 -> 1
o B e S e S T e T e Fmm e e o +
| Line No | @] O] 1| OFF | @ or 1 | Turn matrix line off | 1 ->0
e B e A Fmm e e o +
| Line No | 1] @] 1| ON | @ or 1 | Turn matrix line on | 1 ->1
e B e A Fmm e e o +
| Line No | @] 1| © | PWM_SET | 1 or 2 | Set matrix line PWM to next byte | 2 ->0
e B e A Fmm e e o +
| Line No | 1] 1| © | PNM_FADE | 1 or 2 | Fade matrix line PWM to next byte | 2 -> 1
e B e A Fmm e e o +
| LED No | 1] 1 | FLASH | 8 or 1 | Flash an LED on and off | 3
e B e Fmm e e o +



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 subprogram SUB_FILL_WHITE_LEDS

set SPERIOD 11 on COL_WHITE_A
flash WHITE_1 on COL_WHITE_B
set SPERIOD 10 on ROW_WHITE_8
flash WHITE_2 wait SPERIOD
set SPERIOD 9 on ROW_WHITE_6
flash WHITE_3 wait SPERIOD
set SPERIOD 8 on ROW_WHITE_4
flash WHITE_4 wait SPERIOD
set SPERIOD 7 on ROW_WHITE_2
flash WHITE_5 wait SPERIOD
set SPERIOD 6 wait SPERIOD
flash WHITE_6 off COL_WHITE_A
set SPERIOD 5 off COL_WHITE_B
flash WHITE_7 off ROW_WHITE_2
set SPERIOD 4 off ROW_WHITE_4
flash WHITE_8 off ROW_WHITE_6

off ROW_WHITE_S8



Pattern Editor

LED Pattern Editor

ds

v

Registers Loops Counter Stack 0

“Level | 0x08 | LC | 0x00 | A | 0x00 | 13 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00
Period | 0x04 | LD | 0x00 | B | 0x00 | Op | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00
LA 0x00 | LE | 0x00 | C | 0x00 0x30 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00 | 0x00
LB 0x00 LF 0x00 D 0x00 0x00 0x00 0x00 | 0x00 0x00 0x00 (0] 0x00

flash WHITE_5
flash WHITE_6
flash WHITE_7
flash WHITE_S

subprogram SUB_DOWN_BLUE_LEDS
flash BLUE_1
flash BLUE_2
flash BLUE_3
flash BLUE_4
flash BLUE_S
flash BLUE_6

subprogram SUB_FILL_WHITE_LEDS

on COL_WHITE_A
on COL_WHITE_B
on ROW_WHITE_S
wait $PERIOD

on ROW_WHITE_6
wait $PERIOD

on ROW_WHITE_4
wait $PERIOD

on ROW_WHITE_2
wait $PERIOD

wait $PERIOD

of f COL_WHITE_A
off COL_WHITE_B
of f ROW_WHITE_2
of f ROW_WHITE_4
of f ROW_WHITE_6
of f ROW_WHITE_S

subprogram SUB_FLASH_ALL_YELLOW

on COL_YELLOW

on ROW_YELLOW_1
on ROW_YELLOW_2
on ROW_YELLOW_3
on ROW_YELLOW_4
on ROW_YELLOW_S
on ROW_YELLOW_6
on ROW_YELLOW_7

on ROW_YELLOW_8
~m_ DAL VELL AW 0

[INFO] Loaded program: sub_fill_yellow_up_leds, ready to single step.

[INFO] Assembly succeeded: 57 subprograms, 23 programs

[INFO] Loaded program: sub_fill_yellow_up_leds, ready to single step

[INFO] Assembly succeeded: 57 subprograms, 23 programs

[INFO] Started program: sub_fill_yellow_up_leds

[INFO] Assembly succeeded: 57 subprograms, 23 programs

[INFO] Simulating device: programs will execute randomly, just as they would on the device.
[INFO] Assembly succeeded: 57 subprograms, 23 programs

[INFO] Assembly succeeded: 57 subprograms, 23 programs, using a total of 2022 bytes
[INFO] Assembly succeeded: 6 subprograms, 1 programs, using a total of 88 bytes

Generate Header File
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