11 12
10uH 15nH
c1
VDD 4.7uF 10V & VDD +BATT
6pF (‘?
m o "
3 4 32MHz| 40pp 2
0.1uF 10V 4.7uF fLOV 3 ]:]:Iz—es— 3
) 6pF g
on— I I [ [SWDIO
GND I [GWDCLK 6
GND ™| of | ©f & | N[ ©f | Q& Z J1
M| M| M| 1| N N | N N GND 8 Conn_01x14
naoaurTno oo [RESET 9
284382248 5 R m
Sheet: LEDs O w3 a S5¢© 100pF NPO SWO 11
VLED 1 fpect M o xc2 |24 X0 12
VLED 2 1 p0.00/XL1 e xc1 |23 13
LED_DATA] tgg—gﬁ" f PO.0L/XL2 DEC3 gf e 144 |
LED_CLKQ P0.04/AIN2 pEC2 2
5 1 po.05,/aiNg NO2810-AFN32 “ygq | 20 3.90H 5%
%6 | poos o ANT |19 ANT_CHIP ANTENNA AEL &
7 1 p0.09 22 x cwpip |18 SWDIO L Antenna
X TEX s GND
8 | po.10 S S O swpcLk |-LZ— SWDCLK
NN 0.8pF NPO
Filer LEDs.sch L9388 ERR
Sccsocsg
>aa0aaaaaa
ut o O H & mf =f 0 ©
| | | | | | |
VDD wi w2 VDD
RXI TXO Q
RsE\;ST RESET] °’C19“F 1ov
{SW0 .H I-
c10 VDD oo VDD
0.1uF 10 0 oWk | vLs2pE12 °
RXI i RXI cc_cs o o 0.1uf 10V
X0 »—(TX0 z z ) c11l
GND 1 1scL/spc vop_lo |0
2 9 lLcia
w5 s VoD A7 1ov
VDD LED_EN 31 sD0/SA0 oND -8
Sheet: Power | 4 7
SDA/SDI/SDO GND
5V_SENSE Df—o w6
VODD T STAT] w7 w8 w9 g %
STAT_SENSE STATS ACCINT N wio =
ACC_INT e sho o o
l scL
wi2 SDA e
VLEDD) VLED VBAT
VBAT YBAT
LED_ENG——LED_EN ~ ~
GND GND GND
File: Power.sch
Systemic Games, LLC
Sheet: /
File: Protoboard4.sch
Title: Electronic Dice D20
Size: Ak | Date: 2019-09-28 Rev: &4
KiCad E.D.A. kicad (5.0.2)—1 id: 1/3

1 I 2 I 3 I 4 I 5 I




T 2 T 3 T ] T 5 T
+5V
5V_SENSE
+BATT
+BATT Ut
us w15 GND AP3401 VDD
wi6 AP2204K-5.0 +5V oA 3 VN
VIN 1 5 MCP73831-2-0T EN 1
X3 VIN VOUT 100k
> 220 25v | L—3Jen R + PG Lx 4 VDD
" Cij_3 j_ 3 - S veat 3 L ] P53 BATT+ L R o | 220 c18
>
5 1l 4 o Tr 5 FB 4.7uF 10V
c14 c15 5 « 1 1 4.7uf 10V GND
NN S -
COoILA D1B 22uF |25V 4.70F 10V PREBE S ———F] P4 BATT 7| o
P5 BAV99S N =
P6 — D1A . 26 us =
¢19] 500pF 50 w19 2
COILE p BAVQ9S GND 20k
2 m m 1
9| 50mA Max GQTZ) GND
Charge Rate
il il +BATT
GND GND
LED2 ué
STATS w21 MIC2095-1
w26 6 1viN vour - — pviep
LED ENOUT 4L ENABLE FAULT# -2————————0
w2 W11 FAULTH#
JL a (ol =z
e +BATT sty T Nl
€20
3 U7
HAHC1GOB  o\p oNp
us MAG1 “
BU52272NUZ W23 T | oND
1
VDD ouTL f nﬁg_ggg . . <JLED_EN
2 | yp OUT2 2
GND w20
MAG2
GND
Systemic Games, LLC
Sheet: /Power/
File: Power.sch
Title: Electronic Dice D20
Size: Ak | Date: 2019-09-28 Rev: &4
KiCad E.D.A. kicad (5.0.2)-1 Id: 2/3
| 2 | 3 L | 5 |




T I 2 3 i 7 5
vDC
VLED
vDe vDe vDe vDe vDe vDe vDe
® ® ® ® ® ® ®
W22, D2 D3 D4 D5 D6 D7 D8
T APA102 APA102 APA102 APA102 APA102 APA102 APA102
LED_DATAD> ERLEL 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2
LED_CLKD—¢ LI 2 1 ek cKko -2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2
l 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4
w24
€23
LED_CLK1 GND l l l l l l 0.1uF 1pV
GND GND GND GND GND GND
GND
vDe vDe vDe vDe vDe vDe vDe
® ® ® ® ® ® ¢
D9 D10 D11 D12 D13 D14 D15
APA102 APA102 APA102 APA102 APA102 APA102 APA102
1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2
2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2
3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4
c24
0.1uF 1pV
GND GND GND GND GND GND GND
GND
vDe vDe vDe vDe vDe vDe
® ® ® ® ®
D16 D17 D18 D19 D20 D21
APA102 APA102 APA102 APA102 APA102 APA102
1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 500 -2 1 5 SD0 2x
2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo |2 2 | cki cKo F2-x
3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4 3 | GND mmm vCC 4
€25
0.1uF 10V
GND GND GND GND GND GND
GND
Systemic Games, LLC
Sheet: /LEDs/
File: LEDs.sch
Title: Electronic Dice D20
Size: AL Date: 2019-09-28 Rev: &4
KiCad E.D.A. kicad (5.0.2)—1 Id: 3/3
1 I 2 3 I 5 5




