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Wide_Input_Buck_Converter

NIXIE_1 DNIXIEL_1
NIXIE_2] DNIXIEL_2
NIXIE_3 DNIXIEL_3
NIXIE_4Q P NIXIEL 4 File: wide_input_buck_converter.kicad_sch
NIXIE_54] DNIXIEL5 lie: widenputburk_converter.xicac_
NIXIE_6] DNIXIEL_6
NIXIE_74 DNIXIEL_7
NIXIE_8 DNIXIEL_B ) "
NIXIE 84 NIXIEL D Microcontroller Nixie_Power
NIXIE_0] DNIXIEL_O
NIXIE_DECR{ DNIXIEL_DECR scLd el
NIXIE_DECLQ DNIXIE1_DECL NIXIE_PSU_SHDNQ DNIXIE_PSU_SHDN
SDAG PSDA NIXIE_LOAD_ENG D NIXIE_LOAD_EN
File: nixie_tubes.kicad_sch
Nixie Tube 2 GPIORSTY P GPIO_RST File: nixie_power.kicad_sch
GPIO_INT(] B GPIO_INT P nixie-power-kicad-
NIXIE_14] DNIXIE2_1 EPTIINTId T
NIXIE_24 DNIXIE2_2 - -
NIXIE_3] DNIXIE2_3
NIXIE_44] DNIXIE2_4 Buttans
NIXIE_59 PNIXIE2.S DLED_SDB BTN1q DBTN1
NIXIE_6] DNIXIE2_6
NIXIE_7 DNIXIE2_7 BTN2 pBIN2
NIXIE B84  NINIE2 8 ——DRTC_MFP BTN3Q DBTN3
NIXIE_9] DNIXIE2_9 File: buttons.kicad_sch
NIXIE_0] DNIXIE2_0
NIXIE_DECR DNIXIE2_DECR
125_LRCLK ]
NIXIE_DECL DNIXIE2_DECL 125 80K
File: nixie_tubes.kicad_sch 125_DOUTY
AMP_SD_MODE]
Nixie_Tube_3 File: micracontroller.kicad_sch
NIXIE_1 DNIXIE3_1 Audio_Amplifier
NIXIE_24] DNIXIE3_2 .
Real T lack
NIXIE_3q] S NIXIES_3 eal.Time_Cloc
DI12S_LRCLK
NIXIE_4 DNIXIE3_4 . K2 BCLK
NIXIE_5 DNIXIE3_S K 2 bin
NIXIE_6] DNIXIE3_6 DscL K oD, MODE
NIXIE_74 DNIXIE3_7 DSDA -
NIXIE_8 DNIXIE3_B
NIXIE_9( DNIXIE3_9 File: real_time_clock.kicad_sch
NIXIE_0G DNIXIE3_0
NIXIE_DECR DNIXIE3_DECR File: audio_amplifier.kicad_sch
U
NIXIE_DECL] D NIXIES_DECL LED_Controller
File: nixie_tubes.kicad_sch DSDB
DscL
Nixie_Tube_t DSDA
NIXIE_14 DNIXIE4_1 - -
NIXIE 24 SNIXIEL 2 File: led_controller.kicad_sch
NIXIE_3 DNIXIE4_3
NIXIE_4 DNIXIE4_4
NIXIE_5 DNIXIE4_S
NIXIE_6] DNIXIE4_6
NIXIE_74 DNIXIE4_7
NIXIE_8 DNIXIE4_B
NIXIE_94] DNIXIE4_9
NIXIE_0Q DNIXIE4_O
NIXIE_DECR{ DNIXIE4_DECR Sheet: /
NIXIE_DECL{ D NIXIES_DECL File: nixie_clock.kicad_sch
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Pullup resistors:
—scL
—SDA
—GPIO_INT
~GPIO_INT2
—GPIO_RST
V3 ~NIXIE_PSU_EN
—RTC_MFP
303 _BIN1/2/3
— J_ _L _L Pulldown resitors:
c30 29 28 €53 c54
4.70F 1uF 0AuF] OAuF 0.10F TNRELOMDEN
% R68 RGO ~LED_SDB
10k 10k
GND 13 vpp
38vbp 8 I
R60 Y: e P0.06 QGPIO_RST
10k P0.07 190 QGPIO_INT
NRST UC_RESET 24 — P0.08 ABTNL
7 . —Wv— I a3 NFC1/P0.09 g ABTN2
TestPoint ) SWCLK 25| NFC2/P0.10 <JBTN3
TestPoint giisu ; SWDIO >4 zaglcow PO.11 12 <JAMP_SD_MODE
- swo 21120 18 /sw0 P0.12 13 QARTC_MFP
' PO.13 16 ascL
OND NIXIE_PSU_SHDND——= p0.02/AINO ::g'ig T gg’; .y
GND NIXIE_LDAD_END——91P0.03/AINL ko g
—LOAD_EN 6 PO.16 QI25_BCLK
GPIO_INT2D———————21P0.0u/AIN2 oo 1o B9 1o bour
LED_SDBD———————P0.05/AIN3 : -
3| P0.28/ANE | & bo.10 22
22/PO.29/AINS | £ ks
72 PO.30/AING | 3 50,92 BZ
“Hpo.31/aIN7 |2 oo 758
XCL 34 g po.24 B2
XC1 & k7
XC2_ 3505 5 P0»25§
3| Po.2s 2
:'é § P0.00/XL1 (20227 |
PO.01/XL2 :Eti
ntenna
L B pec 4 -
15nH TouH anTBO_UCANT
DEC1 1
e b
32pec2 c19
DEC3 33
DEC3 0.8pF
DEC4 L)
DECK
m v B488
32.000MHz z > 5>
Y2 ql =
32.768kHz = 0| =r| = U1 N
1 nRF52832-QFxx
»——|D|——< c24 25 c26 c27
0.1uF DNP 100pF 1uF
GND
2 |23 0 L L
12pF 12pF  12pF 12pF
+3V3
GND GND GND
'-]\
NRST ] [m—
RESETS
SWCLK 4 1
SWDIO 2 x;fg Conn_ARM_SWD_TagConnect_TC2030
SW0 6loyo 2
o
0] Sheet: /Microcontraller/
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Note: VNIXIE will be about 12V (VIN minus diode drops) when PSU is not active.
+12V
L1
D1
100uH £524-LTP
+3V3 PN _ NIXIE_FET_D M VYNIXIE
o Lo Lo L
o C1 c2 Cc3 TP4
SHON pin R70 47 T TR O-1uF us =\ ase 2.20F 2.20F 2.20F O Testpoint
Low = PSU active 10k MAX1771xSA I IPD60R1BOP7SAUMAL ? R55 c8
o ¢ 1.5M 100pF
4 + 1 NIXIE_FET_G
NIXIE_PSU_SHDND> SHON > Eé(; 8 NIXE FET S $ |
P17 51ReF GND
TestPaint 2 4 B 3 TP12
o——-/ e = TestPoint
C4 S RS54 R56
0.4uF 50mOhm Divider sets VNIXIE 12.4k
to approx 183V
GND
GND GND GND GND GND
NIXIE_LOAD_EN pin
High = Nixie power active RLY Uk
10k LTV-352T
NIXIE_LOAD_END——¢ * K&* 4 YNIXIE
R73 2 3 NIXIE_VANDDE |
TP16 10k
TestPaint 1P5
O C TestPoint
GND
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+3V3 +?i\v3
(:33-L CSAJ_ U2 css‘L CSG-L U3
0.1uF 0.1uF 0.1uF 0.1uF TCABLIMARGIR
66 67 TCA6424ARGIR @77 CA6424ARG)
10k 10k 27 1 veep pao |2 ANIXIE1_DECR b 10k 27 1 veep poo |2 <ANIXIE3_DECR
GND 31 L veen PO1 § ANIXIEL_5 3L 1 veen PO1 § ANIXIE3_5
_ P02 ANIXIEL_1 _ P02 ANIXIE3_1
GPIO_RSTD—2PIORST 28 | meser pos |4 ANIXIEL 2 SRRl 28 | meer pos [ ANIXIES 2
GPIoNTD>—SFI0INT 32 { i pay |5 ANIXIEL_3 GPIO_INTZD> = 32 1w PO |2 ANIXIE3_3
&
POS <AONIXIEL1_4 POS <INIXIE3_4
PO6 ; ANIXIEL_DECL POS ; ANIXIE3_DECL
Pa7 NIXIEL_8 P07 ANIXIE3_8
o 2l e i 2l g
spaD—SDA 30 1 5pa PLO 190 ANIXIEL_9 DA pio [ ANIXIE3_9
P11 ANIXIEL_6 P11 ANIXIE3_6
26 | Anor P12 g ANIXIEL_O 26 | pnor P12 g ANIXIE3_0
PL3 ANIXIEL_7 PL3 ANIXIEZ_7
p1y |13 ANIXIE2_DECR p1y |13 ANIXIEL_DECR
P15 |24 ANIXIEZ_1 PLS 1; ANIXIEL_1
P16 |13 ANIXIE2_5 Pi6 ie ANIXIE4_5
P17 |16 ANIXIEZ_2 P17 ANIXIE4_2
P20 g ANIXIE2_3 P20 g ANIXIEL_3
P21 ANIXIE2 4 P21 ANIXIEL_4
P22 ;: ANIXIE2_DECL P22 ;2 ANIXIEL_DECL
P38 aONIXIEZB P23 8 ANIXIEL B
25 1 6Np poy 2L ANIXIE2_9 25 1 anp P24 2; ANIXIEL_9
33 | exe p2s |22 ANIXIE2_0 33 L exp P25 ANIXIEL_O
P26 |23 ANIXIE2_6 P26 |22 ANIXIEL_6
p27 |24 ANIXIE2_7 P27 |24 ANIXIEL_7
4 4
Address: GND Address:
GND 0100010 0100011
P8 P10
TestPuoint TestPoint —
o ScL O GPIO_RST
TP9 P11
TestPoint SDA TestPomtm
O
TP13 P23
TestPoint TestPomtm
GND
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N1
A TUBE_PINaNODE 7,0 NUMERAL 1 1L TUBE_PIN_L
R50 NUMERAL_2 |2 TUBE_PIN.2 1 1
10k NUMERAL_3 |2 TUBE_PIN.3 = ;¢
NUMERAL 4 14 TUBE_PIN_& N1J1I2 >—2- 2N
B TUBE_PIN5 3 N
NUMERAL_S
NUMERAL & 16 TUBE_PIN_6 . .
NUMERAL o 8 TUBE_PIN_7 > 5=
NomE e a2 TUBE_PIN8 NS -2 2
NUMERAL o [EL TUBE_PIN_9 3 -
NUMERAL 0 122 TUBE_PIN.O P L
R DEC P13 TUBE_PIN_DECR
orc pr 1L TUBE_PIN_DECL
TUBE_PIN_1 TUBE_PIN_2 TUBE_PIN_3 TUBE_PIN_4
RL RS RY R13
10k 10k 10k 10k
a1 as Q9 Q13
NIXIEL T MMBTALZ NIXIE2 1 MMBTALZ NIXIES 1 MMBTALZ NIXIEf 1 MMBTA42
GND GND GND GND
TUBE_PIN_5 TUBE_PIN_6 TUBE_PIN_7 TUBE_PIN_8
RL7 R18 R19 R20
10k 10k 10k 10k
Q17 Q18 Q19 a20
NIXIES T MMBTAL2 NIXIE6 1 MMBTAL2 NIXIE7 1 MMBTAL2 NIXIEB 1 MMBTA42
GND GND GND GND
TUBE_PIN_9 TUBE_PIN_O TUBE_PIN_DECR TUBE_PIN_DECL
R33 R34 R35 R36
10k 10k 10k 10k
a33 Q3u a35 36
NIXIE_9 : MVBTALS NIXIE_O ; ETALS NIXIE_DECR ; MBTALS NIXIE_DECL ; SMBTAL?
GND GND GND GND
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N2
[NIXIE_VANODE ~AAN—TUBEPINANGDE 7 g pg NUMERAL_1 [ 1 TUBE_PIN_1
R51 NUMERAL_2 |2 TUBE_PIN.2 1 1
10k NUMERAL_3 |2 TUBE_PIN.3 = ;¢
NUMERAL 4 |4 TUBE_PIN_4 N2112 >—2- 2 N2
B TUBE_PIN.5 >3
NUMERAL_5 ¢
NUMERAL 216 TUBE_PIN.6 . .
NUMERAL 718 TUBE_PIN_7 — -
NUMERAL 812 TUBE_PIN.8 N2J5 2 < 2
NUMERAL G 1L TUBE_PIN.9 — i
NUMERAL 0 122 TUBE_PIN.O P S
R bEc_pT3 TUBE_PIN_DECR
oec prlth TUBE_PIN_DECL
TUBE_PIN1. TUBE_PIN.2 TUBE_PIN_3 TUBE_PIN_4
R2 R6 R1D R1L
10k 10k 10k 10k
Q2 Qs Q10 Q1s
NIXIEL T MMBTALZ NIXIE2 1 MMBTALZ NIXIES 1 MMBTAL2 NIXIE & 1 MMBTA42
GND GND GND GND
TUBE_PIN5 TUBE_PIN_6 TUBE_PIN_7 TUBE_PIN_8
R21 R22 R23 R24
10k 10k 10k 10k
Q21 Q22 @23 azu
NIXIES T MMBTAL2 NIXIE6 1 MMBTAL2 NIXIE7 1 MMBTAL2 NIXIE8 1 MMBTA42
GND GND GND GND
TUBE_PIN.9 TUBE_PIN.O TUBE_PIN_DECR TUBE_PIN_DECL
R37 R38 R39 R40
10k 10k 10k 10k
Q37 Q38 Q39 Q40
NIXIE_9 : MMBTALS NIXIE_O ; MBTALS NIXIE_DECR ; VBTALS NIXIE_DECL ; SMBTALS
GND GND GND GND
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N3
[NIXIE_VANODE ~ANN—TUBEPINANGDE 7 g pe NUMERAL_1 [ 1 TUBE_PIN_1
R52 NUMERAL_2 |2 TUBE_PIN.2 1 1
10k NUMERAL_3 |2 TUBE_PIN.3 = ;¢
NUMERAL 4 |4 TUBE_PIN_4 N3I12 2 2 N3
B TUBE_PIN.5 >3
NUMERAL_5 ¢
NUMERAL 216 TUBE_PIN.6 . .
NUMERAL 718 TUBE_PIN_7 — -
NUMERAL 812 TUBE_PIN.8 NS5 2 < 3
NUMERAL G 1L TUBE_PIN.9 — i
NUMERAL 0 122 TUBE_PIN.O P S
R bEc_pT3 TUBE_PIN_DECR
oec prlth TUBE_PIN_DECL
TUBE_PIN1. TUBE_PIN.2 TUBE_PIN_3 TUBE_PIN_4
R3 R7 R1L R15
10k 10k 10k 10k
a3 a7 Q11 Q15
NIXIEL T MMBTALZ NIXIE2 1 MMBTALZ NIXIES 1 MMBTAL2 NIXIE & 1 MMBTA42
GND GND GND GND
TUBE_PIN5 TUBE_PIN_6 TUBE_PIN_7 TUBE_PIN_8
R25 R26 R27 R28
10k 10k 10k 10k
Q25 Q26 @27 Q28
NIXIES T MMBTAL2 NIXIE6 1 MMBTAL2 NIXIE7 1 MMBTAL2 NIXIE8 1 MMBTA42
GND GND GND GND
TUBE_PIN.9 TUBE_PIN.O TUBE_PIN_DECR TUBE_PIN_DECL
R41 RU2 R4S Rk
10k 10k 10k 10k
a1 Qu2 au3 Qut
NIXIE_9 : MVBTALS NIXIE_O ; MBTALS NIXIE_DECR ; MVBTALS NIXIE_DECL ; SMBTALS
GND GND GND GND
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N&
AN\ TUBE_PINANODE 7[ (7 NUMERAL 1 1 TUBE_PIN_L
R53 NUMERAL_2 |2 TUBE_PIN.2 1 1
10k NUMERAL_3 |2 TUBE_PIN.3 = ;¢
NUMERAL 4 14 TUBE_PIN_& No1)2 2 2 nas3
=[5 TUBE_PIN5 3
NUMERAL_5 ¢
NUMERAL & 16 TUBE_PIN_6 . .
NUMERAL o 8 TUBE_PIN_7 > 5=
NUMERAL_8 |2 JUBE_PIN.S &5 >—2- 3 NG
NUMERAL o [EL TUBE_PIN_9 3 =
NUMERAL 0 122 TUBE_PIN_O . L
R DEC P13 TUBE_PIN_DECR
oec prlth TUBE_PIN_DECL
TUBE_PIN.1 TUBE_PIN_2 TUBE_PIN_3 TUBE_PIN_&
R R8 R12 R16
10k 10k 10k 10k
Qs Qs Q12 Q16
NIXIEL T MMBTAL2 NIXIE2 1 MMBTAL2 NIXIES 1 MMBTAL2 NIXIEf 1 MMBTA42
GND GND GND GND
TUBE_PIN.5 TUBE_PIN_6 TUBE_PIN_7 TUBE_PIN_8
R29 R30 R3L R32
10k 10k 10k 10k
a29 Q30 Q31 232
NIXIES T MMBTAL2 NIXIE6 1 MMBTAL2 NIXIE7 1 MMBTAL2 NIXIEB 1 MMBTA4L2
GND GND GND GND
TUBE_PIN.9 TUBE_PIN_O TUBE_PIN_DECR TUBE_PIN_DECL
R4S RUG R47 RL8
10k 10k 10k 10k
aus Qué au7 aus
NIXIE_9 : AL NIXIE_O : MBTALS NIXIE_DECR ; VETALS NIXIE_DECL ; SMBTALS
GND GND GND GND
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+12v
P1 P2
TestPoint TestPoint
GND
)3 pg T +12v
54-00133 100V 5A
——; VIN T
NP +3V3
P3
C14 C15 IEStM
< 10uF 10uF
GND
U6 9 > +3V3
0.1uF 5.6uH
GOND 2_fyN BST L——I I——l . T
3 EN Sw 8 BuckBoost_SW PSS
4 lss FB 2
5 lcomp  GND L c10 R57 c16 €17
EPAD 2 DNP 69.8k 10uF 10uF
AP6L3515P—13 BuckBoost FB
€13 R5B
0.1uF GND 22.1k
R1 = R2 * (Vout/0.8Y - 1)
53nF R1 = 69.8k, Vout = 3.33V
GND GND
GND GND
Sheet: /Wide_Input_Buck_Converter/
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TP1k
+3V3 TestPoint
O—
. RE5 VBAT
Cc37 10k
0.1uF <| m| ~f < 2025/2032 coin cell holder
Cl‘o olofolal
hd ol 0.1ufF + art
v = BAT-HLD-001-THM
5CLD- Hsew €3 |,
SDAD- SDA > Xt =
MFPD- 7 MFP X2 2
@ Y3
. - 32.768kHz GND
TestPoint us
MCP7940N-xMS D
GND
Cc38
12pF
Address:
1101111

Sheet: /Real_Time_Clock/
File: real_time_clock.kicad_sch
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+3V3
e
1uF 0.1uf
U9
GND | 1531FL3218-GR
5 g 7 RGBL_B
SDAD Asoa & oumfZ cear
scLD scL ouT2 RoanR
SDBD 24208 out3 |2 2
outa i RGB6_B
2] ExT ouTs [t EESZ*E
P18 ouTe g o
TestPoint QuT7 _
R71 R&64 ouTs 14 RGB5_R
O 10k 3.8k ouTe kB RGBS_B
outLo 13 ggg?g D2 D3 D4
ouTLL g RGE3.G +3v3 LED_RGB +3V3 LED_RGB +3V3 LED_RGB
GND GND ouT12 Roase =D_R6 o-R6 i
ouT13 ;g e T &, RGB1_G T N RGA2_G T N RGB3_G
R(ext) = 3.8k outs &0 RosoR 2 2 28T
LED current: i = R R R R
20mA/channel 8ﬁ&2 b2 RGB1_B 47 2k REBIR c48 R 682, c49 DR GB3,
o Ouni7[B ABBLR e A\ RGB1B e A\ RGB2.B o A\ RGB3_B
S qumslt RGB1_G 5 T8[5 A E 6] |5
z (8] [~ %]
1 GND GND GND
GND
Address:
1010100 o8 06 o
Write only
+3v3 LED_RGB +3V3 LED_RGB +3V3 LED_RGB
T , &bi RGAL_G T , ?;It,i RGB5_G T , ?;It,i RGB6_G
N & RS
c5o-L RENTS RGB4_R c51‘L RENTS RGB5_R csz-L NENTS RGB6_R
F F
LuF A\ RGB_B Lo A\ RGB5_B Lo AN RGB6_B
585 5 85 585
GND GND GND
Sheet: /LED_Contraller/
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+3V3
s 1 L
(A 4 4
10uF 57.,; Eu? gfup u1o Speaker Connector
. ) MAX98357AETE+T
‘L J2
S2B-PH-K-S
GND 7 lypp ouTN}—1L8 2 Recommended speaker:
8 lvop outPl—9 1 Adafruit 3351
125_LRCLKD> 141 reLk N.C——x
125_BCLKD> 16 _lgcik N.C—E—
125_DIND- 1_biv N.C—12
N.C.—L3
SD_MODED> 4 *SD_MODE
+3V3
o Z__{cAIN_SLOT oot
P19 R62 GND
TestPointO——— ONP eND—18
17
TP20 EPAD
TestPoint O———— GND
restil2E R63
estPoin O* DNP
TP22 %
TestPointO——————— GND
GND
Gain Slot pin
100k pulldown = 15dB gain
Short to GND 12dB gain
No connection 9dB gain
Short to VDD 6dB gain
100k pullup 3dB gain
Sheet: /Audio_Amplifier/
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+3V3

R74
10k

R75
10k

R76
10k

Swi
SW_Push

BTNLD-

—0 o0—

Sw2
SW_Push

BTN2D-

BTN3D-

—O0 O0—1¢

SW3
SW_Push

—O0 O0—1¢

GND

H1
M3_Hole

H2
M3_Hole

H3
M3_Hole

H4
M3_Hole
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