Embedded Linux WS2812 Driver Board — Improved Version
Board made during 2 weekends (first for schematics update — second PCB layout).

This board is an improved and significantly redesigned version of the previous Embedded Linux
WS2812 Driver Board, with substantially reworked PCB layout, more compact components placement
and improved power and signal routing.

Board consists of NanoPi NEO v1.4 embedded Linux module and RP2040, creating a Linux + real-time
controller architecture. RP2040 handles 6 WS2812 LED channels, using 74HCT125 and TXS0102 level
shifters and AP22615 load switches for controlled LED power distribution.

The BOM contains 170 electrical components. Power input contains 5 A fuse, TVS protection,
reverse-polarity MOSFET, common-mode choke and bulk filtering, with wide high-current power
paths and optimized components placement for low impedance and good EMC performance. The
revised layout was significantly compacted compared with the previous version, with clearer
separation between power, logic and LED output sections.

Board uses 2-layer, 1.6 mm stackup, where:

1—-TOP is components, signals and high-current power routing mixed with GND copper
2 — BOTTOM is signals mixed with large GND copper areas for low-inductance return currents and
improved EMC

Decision to use 2 layer PCB was based on economical aspects, also it wasn’t too hard to fit it all on 2L



N

J12

J11

J10

J9

X

Vit

V4
Z

000000000000

\\g/‘

")

1]
4

o

i

/

;




)

)




)

)

)

=1 . 0Q000Q0000NA JI/K
K e O 0 00 -\

?E‘E:i“%\t A | I =0 [L ':‘:”H E/ﬂz_ﬁ/;'
/UL'\' 5 Ol I :,n%.“kh

Z : AQUL

r
| N l
NI/ ——N\ —
. M- - == = I.
/ﬁ - . ' - & = A _\I.L.:’ ‘:_1 N N\ — E = =
—

e
EELJ H. ;







.......

...................

...... 2y HO000000000 @
O ........ 000 OOOOO

@ 0000 0000000 @ o
(\&50 000 00 00

.............

................
......

. '§£Dyoooooooooooz/5§-

.............................




1 I 2 I 3 4
A
01_Power_Supply 02_3V3_LDO 03_NanoPi_SCH 04_RP2040_SCH 05_WS2812_LED_DRIVER
Plik: powersupply.kicad_sch Plik: 3v3_ldo.kicad_sch Plik: nanopi_sch.kicad_sch Plik: rp2040_sch.kicad_sch Plik: ws2812_led_driver.kicad_sch
B
FID1 FID2 FID3
Fiducial Fiducial Fiducial
H1 H2 H3 NanoPi v1.4 + RP2040 & channel WS2812 driver + display
MountingHole MountingHole MountingHole WF Technolagies
Sheet: /
W us "6 File: embedded_linux_driver_v3.kicad_sch
MountingHole MountingHole MountingHole Title: Embedded Linux WS2812 Driver
Size: A5 [ Date: Rev: v3
KiCad E.D.A. 10.0.4 Id: 1/6 I
1 [ 2 I 3 4




s1
SwitchDC R1966ABLKBLKGR
RDSon <20mOhm 6A

TPL_5V_F1
TestPoint_THT_2.54mm o1 F1
CWACETIMNLLCS ADDU23  Fuse ZH32 (SA slow blaw)
(SVFILTERED SN0 2 —— 1 SVINPUT 1
- o 2 s
LG5 L G 3 €2 c1 SMBJS.0A_E3SB o GniazdoDC_3pin
SURGE PROTECTION FC681465 (DC-10L) 5.5x2.5-2.1
470uF 16V 0.16R 10uF 1206 [25V 1000F 0402 50V 100nF 0[02 5QV g
“ uw70uFltev 0.46R
47 UCWACH7LMNLLGS J7 CMC_TDK_B82724J2602N041
D TP1B_GND1
TestPoint THT_2.54mm GND
NanoPi vi.4 + RP2040 4 channel WS2812 driver + display
WF Technologies
Sheet: /01_Power_Supply/
File: powersupply.kicad_sch
Title: Power Supply SCH
Size: Al [ Date: [ Rev: v3
KiCad E.D.A. 10.0.4 | 1d: 2/8
T Z 3 & 5 I




1 | 2 | 3 | 4
TP2_3V3
Ut TestPoint_THT_2.54mm
AZ1117CH-3.3TRG1_ldo3v3 FB1 +3.3V
[SVFiTERED > 1320 25 3 {input vour |4y 2247 1310 25V = b} 2 3V3 FILTERED
/] [3V3 FILTERED >
7 cs —2 | gyteur | oo c10
T T ﬁ ADJ/GND T T BLM31SN500SH1L
100nF 0402 50V 100nF 0402 50V ¢
GND TP2B_GND1 GND
TestPaint_THT_2.54mm
NanoPi v1.4 + RP2040 & channel WS2812 driver + display
WF Technologies
Sheet: /02_3V3_LD0/
File: 3v3_ldo.kicad_sch
Title: 3V3 LDO Schematic
Size: A5 [ Date: Rev: v3
KiCad E.D.A. 10.0.4 Id: 3/6
1 | 2 | 3 | L




1 2 3 4 [ 5
B2 +3.3v
11 - SV_FILTERED
oW 2
BLM31SN5S00SH1L - 12CO_NANOPI
AUDID_ANALOG_NANOPI 12c0_sCL =
A_LINEOUT_L 1
A_LINEOUT R 2
3
D <H
A_MICINI_N 41
AMICINL_P 5
uz2
NanoPiNeovi_4
100nF 0402 50V 12 1
SV_NANDPI > VDD_5V sys_ava Hix
ezl 2.2 y5p-pp1 vDD_5v |2 5Ca SR 3 1uu;13205 25VC1 EV_NANOPI
32 ysp-pm1 12C0_SDA iif 2l = L
iz we—s T T T
48-5 SPDIF-0UT/GPIDAL7 GPIDG11 8 = GND
PCMO_SYNC/1250_LRC UARTL_TX/GPIOG6 ==
Wik
gzg?zgéur 9_2) pCMO_CLK/1250_BCK GND 2> GND gg DISP12.T.DIN
FETm 10-4 pcMo_DOUT/I1250_SDOUT  UARTL_RX/GPI0G7 [+2 0\5;5105 .
——114 pCMo_DIN/1250_SDIN UART2_TX/GPIOAO 1+ D\SPiﬂiLED/ BACKLIGHT
2¢H24 oo GPIOAG LD +3.3V
UART2_RTS /GPIOA2
LINEQUTL GND
LINEQUTR UART2_CTS/GPIOA3
100nF 0402 50V MICININ UART1_RTS/GPIOG8
[SVNANOPT> cisT MICINP SYS_3v3
UART1_CTS/GPIOGY
14l o SPI0_MOSI/GPIOCO
4 2.4 ypp_sv oD DISP_Q_MISO
3_4) - SPI0_MISD/GPIDCL 21 =
GND UART_TXDO 22 DISP_14_T_IRQ
44 JART_RXDO XA GIAGATS | ooy ey DISP,
- SPI0_CLK/GPIOC2 24 1__F|
UARTO_TX 1 SPIO_CS/GPIOC3 2k
UARTO_RX I P =
UART_DEBUG_NANGPI
GND
+3.3V 5
12S_NANOPI
(A
J6 GND
: 10uF 1206 25V 2]
GNIAZDO_WYS_Conp_01x1h_Pin | 0\ o 1e oy SV_NANOPI 12S0_LRC 3
2 DISP_2_GND 4
3 DISP_3_CS 1250_SDOUT 5
4 DISP_4_RESET 100nF 0402 50V < 1250_SDIN 6
5 DISP_5_DC/RS GND
3 DISP_6_MOSI
7 DISP_7_5CK
8 DISP_8_LED_BACKLIGHT R16
9 > DISP_9_MISO
10 DISP_10_T_CLK g
i; EEE—;U—E‘SN NanoPi vi.4 + RP2040 4 channel WS2812 driver + display
13 === DISP_13.T_DO WF Technologies
Ty EIE, ﬁimsp,ﬁ RQ Sheet: /03_NanoP_SCH/
‘T’ File: nanopi_sch.kicad_sch
Title:
Size: Al [ Date: [ Rev: v3
KiCad E.D.A. 10.0.4 EYE
T 2 3 % 5 I




+33V
4330

oo

A

RP2040_SWELK
RP2040_SwD

RP2040_RUN
RP2040_BOOT

7
RP2040_SWD_SERVICE

sov
s0v
s0v

V3 FILTERED =i

e

00nF 9402| 50

00n|

220 120 25

o czj_% e czj_‘% m_]_; @ 8
T2 T8 T8 T ¢

aNo
1uF cap bliska pinu 45 RP2040 (blizej niz 100nFt) €28

o] 2 El - 01—‘ o 4oy LUF Cap Blisto pinu 44 RP2040 (ulze] iz 1000F2)
ﬁ;r_'gﬂw s &
g g aND 25
3 o ol o o | ol o 2 RP2040_UART TX_1
330 LEND F pa gldl sl -1 3l 5 USBD+ (58 5] RP2040_UARTRX 2 || 18
B 2 Qs & a5 8 8 = . ST | rez040_user_oeeuG
£ Y 288 | oka) T Re2ins wisko rpaoio
& E8 5 gs 4 -0 ke usa D,
¢ 3 d useom TS oD
2 100 RP2040_UART.TX
. QSPLCS B8 gopy g5 L 0L RP2060_UARTRX
o aspison 53 102
Ik SSPLSI0__53 aseisno Grioz 102 eb1 SignALIn
o1iogl® 1 QsPISDL GPIO3 102
u3 D010 12 Q5PLSDZ 54 gpy spz GRIDK
1S25LPOL6D-NLE_FLASH ool QsPIS03 5t oo ops Cpios o5
S 7
FDLE4RESET/105 QsPLCK 59 gop seik it )
S GPIDB 10
GPID9 i
i 6PI01D
Raspberry Pi GPIOLL
RP2040 Hlots
cPlo13
AN 20y GPIOLY
GPI015
XU 21 yqyp GPIO16
cPI017 o
GrI01 o2
GPIO19 12 LED_ReB_VFL
RP2040 RUN 28 gy GPI021
GPI022 Gpi0:
hoz GPi0Z
Gri024 e
crigzs B GPIO24 _STATUSLED !
aezmo svered o1t ks GPI025  STATUS LED B
RP2040 SWD_23 swp £pi026 Apco BB GPIO26ADCO BUTTONL
ooy hpcs B3 GPIO27ADCL BUTION2
_ oAby i _GPIOZEADC2 purions
g . o apcs i1 _GPIoZ8 ADC:
=
i 5 RP2040
Crystal i v Vi v
spME-272-73 o
Ba =
8 o= 2o "0
" xout
G T
w1 sw2 }»sws
l 05104124 2125KKA26010 l 051041-21-2125KKAZ6010 l DS1D41-21-2125KKAZ6010
anD oND oo
NanoPi vi.4 + RP2Q40 4 channel WS2812 driver + display
WF Technologies
Sheet: /04_RP2040_SCH/
File: rp2040_sch.kicad_sch
Title: RP2040
Size: A3 [ Date: [ Rev: v3
KiCad E.DA 10.0.5 | 14576
7 s 3 s 3 7 3




us
74HCT125D.653_vshifter

SV_FILTERED T

TPS_SV_LEDL
TestPoint THT_254mm

Testpoirt THL2 54mm
TP5B_GNDL

g

10uF 805 25V

10uF 0805

ano
e
) T™XS01020CUR
+33V | ED6_SIGNAL OUT
1
as,
Ru7
000 gz S0V 100K 100nF 0402 50V
o a0 ano ano
w7 s v uto 11
AP22615AWU~7_Loatswikchy AP22615AWU~7_loatsvitchy AP22615AMD~7_Loadswitch AP22615AW -7 Loatswitchy AP226154WU=T Loadswitcly
B 5 1 s B s L s 1 s _
Fc3] <ol & Foma] ] & T zos[ w7 &
San 3 o 3 oo 3 g o
RE1 REI R
2% 27

9 100k
Gnlazdo_LED_Conn_01x035  R70 GNO

ano

100k
7L

Gnlazdo_LED_Conn_01x03

100k
Gnlazdo_(ED_Conn 01303 R72 GNO

100k
Gnlazgo_LED_Conn_01x03  R73 GO

100k
Conn_ob32se  R74  OND

LEDB_SIGNAL OUT

na [T wor
Conn01x03.2.54 g75  GND

NanoPi vi.4 + RP2040 4 channel WS2812 driver + display
WF Technologies

Sheet: /05_WS2812_LED_DRIVER/
File: ws2812_led_drive r.kicad_sch

Title:

Size: A3 [ Date:

KiCad EDA 10.0.4




