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Errata: MISO and MOSI are flipped somewhere
along this line
Errata: | was not able to program the microcontroller
VDD_MICRO_3V2 through this header (had to solder on an
already—programmed microcontroller); | think a level
shifter is necessary
R1
)1 JP1
1k Programming (ICSP) Jumper, VDD’M‘EI:\RO’EVZ
Microcontroller PROG_MOSI B e 74 lo 02
Reset Button PROG_SCK 3 4 PROG_MISO
Swi MICRO_RESET S 6 Power is supplied on board,
SW_Push E— % but jumper can be closed for
Errata: USB current should probably be limited to = programmer to provide power
much less; 2.0A is typically for an entire hub, not PTS6455M435MTRO2 LFS GND (+3.2V) if necessary
a single port.
Errata: USB was unrelable across different USB cables.  GND
VBUS capacitance or inrush may be out of spec, and data
12 lines should be impedance controlled.
. F1
USB_B_Micro PTC VUSB 5V0 Microcontroller LED Chain
10118192-0001LF 0ZRGO155FF1E /I; PROG_MQOSI LED_DATA LED_DATA
== VBUS 1 VUSB_UNPROTECTED —4 USB Serial PROG_SCK
5 PTC limits current to 2.7A Eria PROG_MISO
o D+ USBD_P MICRO_RESET MICRO_RESET Ted_chain.sch
5 oD-12 USBD_N
=z pd4 No voltage clamp on VUSB; USB_TO_MICRO USB_TO_MICRO
1 I’'m assuming no one’s cutting MICRO_TO_USB MICRO_TO_USB
©l 1] up a USB cable and connecting - -
it to a high voltage VDD_MICRO.3V2
Errata: perhaps worth adding 0.27V drop at 1.5A usb_serial.sch B -
GND GND ESD protection : ’
Can be powered by USB o1
if barrel jack is unused D_Schottky D2
PMEG3030EP,115 VDD_MICRO_3v2 Tx, WHITE
J3 F2 N LSM0603443V
Barrel_Jack PTC VEXT ) O TPL P2 R2
RASM722X 0ZRGO155FF1E Real-Time Clack TestPoint TestPoint 270
= é VEXT_UNPROTECTED RTC_SCL ° RTC_SCL
_/\J:% PTC limits current to 2.7A RTC_SDA RTC_SDA
D3 Q1
vs PWR_LED_DISABLED} IN7002

GND

SMBJ17D-M3/H
TVS clamps input vultage

GND to 27.2V in the case o
External power 5 to 24V incorrect power supply fc.sch GND
Power supply should support >2.7A draw,
which is the maximum this circuit will draw Power LED can be
in a fault condition disabled by microcontroller
Typical draw is 1.5A @ 5V
INPUT_BUTTON_1
LiD\NPUT?BUTTON?2
VEXT Swh Sw2 SW3 microcontroller.sch
SW_SPOT SW_Push SW_Push
J52020115CaN | o PTS645SM43SMIR92 LFS PTS645SM43SMIR92 LFS
1
> DPOWER_ON
3 GND User input buttons GND
(e.g. increment or
GND decrement pattern)
On/0ff Switch
Podition A« On  POWET-SCh
Position B: Off
TP3 p
TestPoint TestPoint H1
gstrom gstrom MountingHole Drawn by: Steven Keyes
H2 Sheet: /
CND MountingHole File: led_clock.sch
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Runs on 5 to 24V
Absolute maximum rating is 28V

VEXT U1
T MPM3620A
16 T 18 VDD_3V3
R4 17
220k
EN ouT PSSR: apprx —50dB at 2MHz
POWER_ON 0 Dropout: IN must be apprx 30mV greater than OUT at 30mA
c2 c3 15 e
E NC
10u 100n vee ?SW » VDD_3V3 U2 VDD_MICRO_3V2
: TLV70032_S0T23-5
GND GND é N ouTkS
o ococo R6 Ch N o 5
With minimum 5V for VEXT, 220k 5 555 34.0k 1% 1uF = 1uF
resistor along with internal pulldown < aaa &
of B70k guarantees at least 4V on N
Enable pin, which is above 1.6V gl it
threshold. GND
_ GND o GND
Even at 28V, 220k resistor limits
current to 100uA into 6V zener VOUT = 0.798V * ( (R_top/R_bottom) + 1)
diode protection inside chip. GND = 3.3V
Debouncing capacitor
gives time constant
0TOO 100ms
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u3
DS3231M
VDD_MICRO_3V2
VDD_MICRO_3V2 RTC_VBAT
Pull ups at \r‘
microcontroller N TP5
6 RTc sclp—28 scL S5 3oKHz [L_RIC32KHZ | TestPoint
— [sa]
1uF RTC_SDAG—LS spa = >
TP7 _ ~F TTPG ) * ent
TTestPomt RICTST 4]|oee o NI/SQW 3 RTC_INT TestPoint CR2032 Battery
GND = RST = S8421-45R (battery holder)
M)
|
GND GND
Crystal is internal to device so that
pixies can compensate for temperature
°
eal—lime oC
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VDD_MICRO_3V2 VDD_MICRO_3V2 VDD_MICRO_3V2 VDD MICRO. 3V
hd B c8 co o
4.7uF Tantalum 1uF 1uF u‘—‘u
TAJAL75K010TNJ alte} TP8 TP9
200 AREF -z pRoML2__PBO | TestPoint TestPoint
GND GND GND _Emo paLfLS
100nF 1906 pp2fls PB2
—22Apc7 PB3[LS DPROG_MQSI
PB4 [LE APROG_MISO
GND PB5[LL APROG_SCK
XTALL/PB6 é T
XTAL2/PB7 oMtz
b3 CSTNE16MOV53C000R0 TF= Errata: PWR_LED_DISABLE should be moved to a
PCO " 1 7PD pin that supports hardware PWM
VEXT PC1 Tumper DPWR_LED_DISABLE )
PC2 25 - QINPUT_BUTTON_1 Note: Use internal pullups for buttons
PC3 % LED_DATAPD6 1 O—2—DLED_DATA Errata: LED data line is PC1, not PD6
R7 PCh ORTC_SDA i
825k 1% P10 PCS ;g DRTC_SCL Note: Use internal pullups for 12C
VEXT and VUSB TestPoint ADC6_VEXT_MEAS RESET/PC6 <JMICRO_RESET
detection and hd R9
measurement 30
R8 PDO 1k
107k 1% o1 L AN QUSB_TO_MICRO
Po2f32 R10
Desolder the resistor divider PD3 % 1k
GND if an ADC is desired for an PD4 =
i DMICRO_TO_USB
28V * (107 / (107 + 825)) = 3.2V alternative purpose F,DSQOﬁ AN
PD6 [LO QINPUT_BUTTON_2
VUSB_5V0 pp7 L
o
=z
(&}
M)
R11
464Kk 1% P11
& LestPoint ADC7_VUSB_MEAS GND
Ul
R12 ATmega328P—AU
825k 1%

GND
5V * (825 / (825 + 464)) = 3.2V
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Update: 11 chips

Twelve chips
in one twelfth

LED Arm 1 LED Arm 2 LED Arm 3

)7DATAD—CDD\N DOUTD—PDIN DOUTD—PDIN DoUT
DBIN PENULTIMATE_DOUTD———/PBIN PENULTIMATE_DOUTD———/PBIN PENULTIMATE_DOUTDY

led_arm.sch led_arm.sch led_arm.sch

LED Arm &4 LED Arm 5 LED Arm 6
DDIN DOUTD——PDIN DOUTD——PDIN DOUT!

BIN PENULTIMATE_DOUTD—PBIN PENULTIMATE_DOUTD—PBIN PENULTMATEDOUTDW

led_arm.sch led_arm.sch led_arm.sch

LED Arm 7 LED Arm 8 LED Arm 9
DDIN DOUTD——PDIN DOUTD——PDIN DoUT

BIN PENULTIMATE_DOUTD——PBIN PENULTIMATE_DOUTD——PBIN PENULTIMATE_DOUTDY

led_arm.sch led_arm.sch led_arm.sch

LED Arm 10 LED Arm 11 LED Arm 12
DDIN DOUTD—PDIN DOUTD—PDIN DOUTD—

BIN PENULTIMATE_DOUTD——PBIN PENULTIMATE_DOUTD——PBIN PENULTIMATE_DOUTD——

led_arm.sch led_arm.sch led_arm.sch
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VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
In th that a chip fails and D> po o’ ps
n e case at a C \D ais an
o e B U1 s wszsm JO] ws2e13 JO] ws2e13 JO] ws2e13 JO] ws2e13 wszsm
next chip uses BIN as a backup I=XS) S O S O S O o O o O
g g g g g g
DIND- g DiN DoUT3 g DIN DOUTS g DIN DOUTS g DIN DOUTS g DiN DOUTP 41piN Doutl3
BIN BIN BIN BIN BIN BIN BIN
o ZQIZ ZQIZ ZQIZ ZQIZ ZQIZ ZAIZ
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icn imz icu imu ic15 ims
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D10 D11 D12 D13 D14
WS2613 WS2613 WS2613 WS2613 WS2613
o o o o o
oo oo oo oo oo
g g g g g
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
o o o o o
BIN2¥ BIN2¥ BIN2¥ BIN2¥ BIN2¥ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icn ime icw iczo iczi
IiOOHF IiOOHF IiOOHF IiOOHF IiOOHF
GND GND GND GND GND
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VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chio fails and D15 D16 D17 D18 D19 D20
n e case at a C \D ais an
o e B U1 s WS2613 O] ws2e13 JO] ws2e13 O] ws2e13 JO] ws2e13 O] ws2s13
next chip uses BIN as a backup SO SO SO SO SO SO
g g g g g g
DIND- g DiN DoUT3 g DIN DOUTS g DIN DOUTS g DIN DOUTS g DiN DOUTP g DiN DoUT3
BIN BIN BIN BIN BIN BIN BIN
o ZQIZ ZQIZ ZQIZ ZQIZ ZQIZ ZAIZ
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
i €22 i €23 i cok i €25 i 26 i c27
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D21 D22 D23 D24 D25
WS2613 WS2613 WS2613 WS2613 WS2613
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oo oo oo oo oo
g g g g g
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
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BIN2¥ BIN2¥ BIN2¥ BIN2¥ BIN2¥ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icze iczg icso icsi icsz
Iioom Iioom Iioom Iioom Iioom
GND GND GND GND GND
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VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chio fails and D26 D27 D28 D29 D30 D31
n e case at a C \D ais an
o e B U1 s WS2613 O] ws2s13 O] ws2s13 JO] ws2s13 JO] ws2e13 JO] ws2s13
next chip uses BIN as a backup I=XS) S O S O S O o O o O
g g g g g g
DIND- g DiN DoUT3 g DIN DOUTS g DIN DOUTS g DIN DOUTS g DiN DOUTP g DiN DoUT3
BIN BIN BIN BIN BIN BIN BIN
o ZQIZ ZQIZ ZQIZ ZQIZ ZQIZ ZAIZ
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icss icsu ic% icss icw icse
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D32 D33 D34 D35 D36
WS2613 WS2613 WS2613 WS2613 WS2613
o o o o o
oo oo oo oo oo
g g g g g
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
o o o o o
BIN2¥ BIN2¥ BIN2¥ BIN2¥ BIN2¥ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
i 39 i C40 i ch1 i ch2 i 43
IiOOHF IiOOHF IiOOHF IiOOHF IiOOHF
GND GND GND GND GND
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VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chio fails and D37 D38 D39 D40 D41 D42
n e case at a C \D ais an
o e B U1 s WS2613 O] ws2e13 JO] ws2e13 O] wsa2s13 JO] ws2s13 JO] ws2s13
next chip uses BIN as a backup SO SO SO SO SO SO
g g g g g g
DIND- g DiN DoUT3 g DIN DOUTS g DIN DOUTS g DIN DOUTS g DiN DOUTP g DiN DoUT3
BIN BIN BIN BIN BIN BIN BIN
o ZQIZ ZQIZ ZQIZ ZQIZ ZQIZ ZAIZ
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
i Chl i 45 i Ch6 i c47 i 48 i 49
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D43 D4k D45 D46 D47
WS2613 WS2613 WS2613 WS2613 WS2613
o o o o o
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g g g g g
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
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VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
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Iioom Iioom Iioom Iioom Iioom
GND GND GND GND GND
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VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chio fails and D48 D49 D50 D51 D52 D53
n e case at a C \D ais an
o e B U1 s WS2613 JO] wsa2e13 JO] ws2e13 JO] ws2s13 JO] ws2e13 O] ws2e13
next chip uses BIN as a backup I=XS) S O S O S O o O o O
g g g g g g
DIND- g DiN DoUT3 g DIN DOUTS g DIN DOUTS g DIN DOUTS g DiN DOUTP g DiN DoUT3
BIN BIN BIN BIN BIN BIN BIN
o ZQIZ ZQIZ ZQIZ ZQIZ ZQIZ ZAIZ
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
ic% icss icw icse icsg icao
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
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VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chio fails and D59 D60 D61 D62 D63 D64
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o e B U1 s WS2613 O] ws2e13 O] ws2e13 JO] ws2s13 O] ws2e13 JO] ws2e13
next chip uses BIN as a backup SO SO SO SO SO SO
g g g g g g
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GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
i 66 i c67 i 68 i 69 i c70 i c71
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D65 D66 D67 D68 D69
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i c77 i c78 i c79 i 80 i cs1 i c82
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
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Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D87 D88 D89 D90 D91
WS2613 WS2613 WS2613 WS2613 WS2613
o o o o o
oo oo oo oo oo
g g g g g
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
o o o o o
BIN2¥ BIN2¥ BIN2¥ BIN2¥ BIN2¥ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icgu ic% ic% icw icge
Iioom Iioom Iioom Iioom Iioom
GND GND GND GND GND
Drawn by: Steven Keyes
Sheet: /LED Chain/LED Arm 8/
File: led_arm.sch
Title: LED Mandala Clock
Size: A4 [ Date: Rev: 0.1
KiCad E.D.A. kicad 5.0.2-bee76a070ubuntul6.04.1 Id: 13/18
1 T 2 T 3 [ 5




1 [ 2 [ 3 [ 4 [ 5 [
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chis fails and D92 D93 D94 D95 D96 D97
n e case at a C \D ais an
stops driving its DOUT line, the oo V52813 oo V52813 oo V52813 oo V52813 oo V52813 oo V52813
next chip uses BIN as a backup I=XS) S O S O S O o O o O
S S S S S S
DIND- g DIN DOUTS g DIN DOUTS g DIN DOUTS g DIN DOUTS g DiN DOUTP g DiN DOUTP
o o o o o o
BIN BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢
D A A A A A A
0| 0| 0| 0| 0| 0|
GND GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
. " icgg imoo 16101 imoz imos imon
Errata: W52813 has ceramic bypass capacitors
in its package; external capacitors are not 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D98 D99 D100 D101 D102
WS2813 WS2813 WS2813 WS2813 WS2813
o o o o o
oo oo oo oo oo
S S S S S
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
o o o o o
BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
16105 imoa 16107 imoa imog
IMOHF IMOHF IMOHF IMOHF IMOHF
GND GND GND GND GND
Drawn by: Steven Keyes
Sheet: /LED Chain/LED Arm 9/
File: led_arm.sch
Title: LED Mandala Clock
Size: A4 [ Date: Rev: 0.1
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntul6.04.1 Id: 14/18
1 [ 2 I 3 I [ I 5




1 I 2 I 3 I [ [ 5
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chio fails and D103 D10k D105 D106 D107 D108
n e case at a C \D ais an
o e B U1 s WS2613 WS2613 WS2613 WS2613 WS2613 JO] ws2e13
next chip uses BIN as a backup SO SO SO SO SO SO
Q (_} Q (_} Q (_} Q (_} Q (_} Q (_}
DIND- g DiN DoUT3 g DiN DoUT3 g DiN DoUT3 g DiN DoUT3 g DiN DoUT3 g DiN DoUT3
BIN BIN BIN BIN BIN BIN BIN
o ZQIZ ZQIZ ZQIZ ZQIZ ZQIZ ZAIZ
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icuo icui icuz icu} icua icuﬁ
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D109 D110 D111 D112 D113
WS2613 WS2613 WS2613 WS2613 WS2613
o o o o o
oo oo oo oo oo
g g g g g
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
o o o o o
BIN2¥ BIN2¥ BIN2¥ BIN2¥ BIN2¥ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icua imﬂ icus icug imzo
IiOOHF IiOOHF IiOOHF IiOOHF IiOOHF
GND GND GND GND GND
Drawn by: Steven Keyes
Sheet: /LED Chain/LED Arm 10/
File: led_arm.sch
Title: LED Mandala Clock
Size: A4 [ Date: Rev: 0.1
KiCad E.D.A. kicad 5.0.2-bee76a070ubuntul6.04.1 Id: 15/18
1 T 2 T 3 [ 5




1 I 2 I 3 I [ [ 5
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chio fails and D11k D115 D116 D117 D118 D119
n e case at a C \D ais an
o e B U1 s WS2613 WS2613 WS2613 WS2613 WS2613 JO] ws2s13
next chip uses BIN as a backup SO SO SO SO SO SO
Q (_} Q (_} Q (_} Q (_} Q (_} Q (_}
DIND- g DiN DoUT3 g DiN DoUT3 g DiN DoUT3 g DiN DoUT3 g DiN DoUT3 g DiN DoUT3
BIN BIN BIN BIN BIN BIN BIN
o ZQIZ ZQIZ ZQIZ ZQIZ ZQIZ ZAIZ
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
i c121 i c122 i 123 i C124 i 125 i 126
Errata: W52813 has ceramic bypass capacntors
in its package: extarnal capactiors are mot 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D120 D121 D122 D123 D124
WS2613 WS2613 WS2613 WS2613 WS2613
o o o o o
oo oo oo oo oo
g g g g g
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
o o o o o
BIN2¥ BIN2¥ BIN2¥ BIN2¥ BIN2¥ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
i c127 i c128 i 129 i €130 i c131
IiOOHF IiOOHF IiOOHF IiOOHF IiOOHF
GND GND GND GND GND
Drawn by: Steven Keyes
Sheet: /LED Chain/LED Arm 11/
File: led_arm.sch
Title: LED Mandala Clock
Size: A4 [ Date: Rev: 0.1
KiCad E.D.A. kicad 5.0.2-bee76a070ubuntul6.04.1 Id: 16/18
1 T 2 T 3 [ 5




1 I 2 I 3 I [ I 5 [
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
- that & chis fails and D125 D126 D127 D128 D129 D130
n e case at a C \D ais an
stops driving its DOUT line, the oo V52813 oo V52813 oo V52813 oo V52813 oo V52813 oo V52813
next chip uses BIN as a backup SO SO SO SO SO SO
S S S S S S
DIND- g DIN DOUTS g DIN DOUTS g DIN DOUTS g DIN DOUTS g DiN DOUTP g DiN DOUTP
o o o o o o
BIN BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢
D A A A A A A
0| 0| 0| 0| 0| 0|
GND GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
. " 16132 16133 icua 16135 icua 16137
Errata: W52813 has ceramic bypass capacitors
in its package; external capacitors are not 100nF 100nF 100nF 100nF 100nF 100nF
needed.
GND GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
D131 D132 D133 D134 D135
WS2813 WS2813 WS2813 WS2813 WS2813
o o o o o
oo oo oo oo oo
S S S S S
g DiN DOUTP g DiN DOUTP g DiN DOUTP g DiN DOUTP g DIN DOUTE———poouT
o o o o o
BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ BIN 2¢ PENULTIMATE_DOUT
A A A A A -
0| 0| 0| 0| 0|
GND GND GND GND GND
VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3 VDD_3V3
icua icug imuo imui imuz
Iioom Iioom Iioom Iioom Iioom
GND GND GND GND GND
Drawn by: Steven Keyes
Sheet: /LED Chain/LED Arm 12/
File: led_arm.sch
Title: LED Mandala Clock
Size: A4 [ Date: Rev: 0.1
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntul6.04.1 Id: 17/18
1 [ 2 I 3 I [ I 5




Errata: This component has several pins incorrect, perhaps

VUSB_5V0 : due to changes between KiCad 4 and 5.
us l’ﬁg{%gg‘%fﬁm;’;ﬁd in It can be made operational by cutting certain pins, bridging
FT232RL certain pads, and changing the CBUS configuration using
the FTDI utility software.
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USBD_NO to be reset through serial port D136 0137
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