3 I

8

°*
i motor drivers
pi pico PWM output drivers
motor driver 0 X
+5V M_DRV_RX
PO o[:34
U102 M_DRV. rngx 2pplM_02B
Raspberry Pi Pico M,DRV,EN7>EN 2AD*M*°*2A
R103 M_X_DIR | M_0_1A
PI_UART_TX PICO_VBUS —DDIR 1ADY
GPI00 VBUS M_X_STEP M_0_1B
PI_UART_RX e G PICO_VSYS SIEPbtep 180-
->XIDIAG
+3V3 1opz GND < 6ND GND—> GND 45V 12V
R104 7&:82%3;;\(% GP102 3V3_EN =X 12V File: motor driver.kicad_sch
_ . +3V3 F——> +12v T + .
10k 3 ZENDSTOPX sros T PICO_ADC_VREF ps o PWM_0_POS s 1105 PWM_1_POS motor driver 1 Y
M_DRV_EN GPIOS GPI028_ADC2 _TH.2 N HEATER_0_POS i ESEENGPYAY 4> 424V M_DRV_RX | o
GND {—{GND AGND FICOAGND 33 D103 7 D104 M_DRV_TX [0 2gplM-1-28
MXDIR GPIOG GPI027_ADCY ST N » D105 & ossieu K oss16u M_DRV_EN_ £ 2ag]_M-1-2A
M_X_STEP 1| _TH_0 DSS16U M_Y_DIR M_1_1A
DR Y GPIO7 GP1026_ADCO S1CO.RUN UM ONEG PWM_1_NEG W DR B -1
oy GPI08 RUN ENDSTOP_EO c101 €102 HEATER_O_NEG = ~he v PSTEP 1B
MDRVRX____ 12¢piog GPI022} L - - 0.1u 0.1u Y _LIDIAG
GND {}—{GND GND—1> GND o iy
M_Y_DIR GPI010 GPI021 %szg oo g 2 onD HEATERLO.G Q101 PWM_0_G Q102 PWM_1_G Q103 File: motor driver.kicad_sch
MQY}STDE‘; GPID11 GPI020 WML = = HEATER 0.C BSZ021NO4 DMT4011LFG DMT4011LFG motor driver 2 Z
o GPI012 GPI019 X HEATER-O S ptn — > Aqut!2 -0 D106 D107 D108 M_DRV_RX
MZSTEP 1 cpiots Gpio1g [P0 LED LED LED M_DRV_TX [ 250l M-2-28
_Eopr  GND S gglooﬂ c o GPIgr;g—[) I HEATER 1 5fpin 1 poyt| L HEATER1G viir ot rin MORV_EN D 2AD*§’§§:
e Soo T X M_Z_DIR _2_
M_EQ_STEP oo HEATER_O PWM_0_G 10k 10k 10k -ZDIR_SpiR 1ADH
s Z=EE e PWM0_Z ¢ein —p>— cout2-PWM-0- M zf;E?}STEP 10 M-2-18
~“XIDIAG
Lk PUM3 O pin —p pout[-2PWM-3-C GND : .
33 FB101 place near pico pins +3V3 PWM_2 PWM_2_G File: motor driver.kicad_sch
—“—Ein —>— Eout}—= - .
PICO_RUN 6000hm@100MHz = S 412V U2 POS > 112v PUM_3POS_ \ motor driver 3 E
PICO_ADC_VREF 0 PWM_t 14 0 — D> Fout [L5PWM_1_G 1105 _2_ \ J106 == MiDRviniaRX
|_sw101 R108 HEATER_1_POS i ESEEPRY 4= +2uv M_DRV_TX |10 oppl_M-3-28
0 D109 D110 M_DRV_EN | Anl_M-3-2A
l PTS636 SM25 SMTR LFS C105  cloa cios Select & D111 T vecrey T ossisu W_£o_oie DN R
<y ‘” : DSS16U M_EO_STEP M_3_1B
GND I I I J7 U101 PWM_2_NEG PWM_3_NEG| O L DsTEP 180+
GND GND GND eND 4504 HEATER_1_NEG _IDIAG
5V File: motor driver.kicad_sch
" +3V3 GND
HEATER_1_G Q104 PWM_2_G Q105 PWM_3_G Q106
1 Bs2021N04 DHT4011LFG prThonLre thermistors
Lzl D112 D113 Dtég
b1ty 113 D115 Dtég 3 LED LED
SMAJ5.0A PI_UART_RX UART GSMF3.3CA N HEATER_1_POS R122 R123 R124 ADC_VREF
PI_UART_TX R150 13mA @ 3.3V HEATER_1_NEG 10k 10k 10k PICO_ADC_V
GND ns GND i Ve R125
GND x
GND oND _TH_O g
[
endstops and Z probe terminal blocks c106
power supply 2.20
+3V3 — — GND GND
board power " +3V3 HEATER_1_POS__ 1 = GND
24 = o ES_Y HEATER_L_NEG C
ot 24V X Eq x8 R \ £S5 X PWM_0_POS PICO_ADC_VREF
9 » L
J114 5A i\ FE R 10k ES_EQ PWM_O_NEG C
5]L_24V_UNFUSED _ENDSTOP_X AAA . ESX / M_0_18 PWM_1_P0S B R129
RLP LL LL L M_O_1A PWM_1_NEG C X
g HEATER_O_POS HEATER_1_POS D116 D126 C126 €107 pioq 31127 M0 oA PWM 2 POS C _TH_1 2
@ HEATER_O_NEG 7.5A SMAJ30A §S24 i 470u i 470u Lo [y q_ . -y M_ 028 PWM_2_NEG C
HEATER_O_GND F102 oq ~ R132 GND N\ PWM_3_P0S
. o RISL 2 1mh o 24v RS 30 N PWM_3_NEG C oo
2 GND GND GND GND 22k Vf=2V ENDSTOP.Y = ESy _1_ S NeG_ 101 2.2u
4 _ . o A~ . ! 7 :ifg 24V 1=
GND 3112:3 o 1109 2 < C | 110 oND GND GND
) . g ) M_2_1B
5V 3A supply for Raspberry Pi and Pi Pico +5V Zi ‘?E o R135 IGND N\ M_2_1A v PICO_ADC_VREF
L101 =3 Sy 10k M2 2A THO
U103 10uH o ES_Z 5 R137
+24V AP63300WU 1 SENDSTOPZ e A~ . ! 7 u—é—fg _— x
+ €129 3 - _TH_2 g
R138 —L c111 —L c112 —L c113 —LcuA M_3_1A
D102 0.1u
N - 180k 22u 22u 22u 1000 I Lep <, . M_3_2A TH_2
o BST 4 Zi ° o U R139 GND \ M 328 ci17
e e 5 g R102 55 ¥ 1k PROBE_PWR 5
10u 0-1u R143 GND GND GND GND 2.4k _ENDSTOP_EQ @ AAA It ES_EO » +3V3 2u
33k 1.2mA @ 5V L €130 PROBE
GND  GND 422k /30.1k for 5.0V Vf=2v oo 040 v GND GND GND
GND 180k,/33k for 5.15V . GND J mll 5 CJ
GNP EO can be used as filament runout sensor or second Z endstop GND GND GND —3db cutoff frequency: 7.23hz
i be head ts high voltage inductive probes
12V 3A supply for fans, LED strips, inductive praobe, etc 12V ?E’Tuthger EE;,NE'MBCD%EPQ;DL% types)g
1102
+12v «<—F H1 FID101
Lony U104 10uH J120 o O
APE3300WU +5V «—— H2 FID102
T - €18 (149 R144 €120 c121 127 == 123 5120 P8 ¥, 0 o
= Ot o 470k I 10u 10u I 10u ‘ ~ 1000 I e 1mA @ 12v LD N O O
Vf=2V
c124 €125 EN g FB R149 R145 PROBEPURY, H4 FID104
10u 0. 146 GND GND GND GND 1ok QO o Jackw01
<L 33k 1mA @ 12V o H101 Sheet: / ) ) )
GND  GND 122k/730.1k for 12.0V Vi=2v GND BAT46WS File: rpi pico printer board.kicad_sch
oo Vo D124 o (o B Title: pi pico printer board
GND :
H103 Size: USLedger ‘ Date: 2024-09-13 Rev: 1
O KiCad E.D.A. 8.0.4 Id: 1/5




2 3 T
+24V
+3V3
1 3
EEPTTNER €201
~NYP201 10u
1 3 JP203
- b—‘!.—(i DIAGG—| GND
g & ~lP202 A201 o
e == RV201 RV202
RXG—AN———¢ 1.-«3 3 END————ENABLE & < VMOT 3 26V 26V
~p20y z° GND—]> GND
“Amst 'y WA
oA — - g MS2 28l PO Ny
o ~Jp20s MS3/RX 5 \
o« 2A B2A
& 1 3 AP B4A A
’_‘1'_ A RESET /X 18}~ ° 245 ,/ E\
< ~P206 14| RE
o~ SLEEP/CLK
STEPD————— A STEP VDD > +3V3
for AL9BS: DIRD———9DIR GND—> ND
MS1, MS2, MS3 to 3.3V to set microstepping
RESET, SLEEP to 3.3V Stepper Driver Breakout b g 0 8
~N e o~ c o~ c o~ c
for TMC2209: Og]0a]03] 0%

MS1, MS2 to 3.3V or GND to set UART address

RX to MCU RX

TX to MCU TX through resistor

CLK to GND

1111

GND GND GND GND
driver protection per TMC2209 datasheet

Sheet: /motor driver 0 X/
File: motor driver.kicad_sch

Title:

Size: A4 Date: Rev:

KiCad E.D.A. B.0.4 Id: 2/5
2 3 4




2 3 T
+24V
+3V3
1 3
EEPTTNER €301
~NUP301 10u
1 3 JP303
- b—‘!.—(i DIAGG—| GND
g1 ~lP302 A301 o
e == RV301 RV302
RXG—AN———¢ 1.-«3 3 END————ENABLE & < VMOT 3 26V 26V
~p30y z° GND—]> GND
“Amst 'y WA
oA — - g MS2 28l PO Ny
o ~Jp305 MS3/RX 5 \
o« 2A B2A
& 1 3 AP B4A A
’_‘1'_ A RESET /X 18}~ ° 245 ,/ E\
< ~P3os 14| RE
o~ SLEEP/CLK
STEPD————— A STEP VDD > +3V3
for AL9BS: DIRD———9DIR GND—> ND
MS1, MS2, MS3 to 3.3V to set microstepping
RESET, SLEEP to 3.3V Stepper Driver Breakout pd S 9 8
M e M e M e M e
for TMC2209: ERIRARS AR

MS1, MS2 to 3.3V or GND to set UART address

RX to MCU RX

TX to MCU TX through resistor

CLK to GND

1171

T

GND GND GND GND

driver protection per TMC2209 datasheet

Sheet: /motor driver 1 Y/

File: motor driver.kicad_sch

Title:

Size: A4 Date: Rev:

KiCad E.D.A. B.0.4 Id: 3/5
2 3 4




2 3 T
+24V
+3V3
1 3
EEPTTNER 401
~NUP4Q1 10u
1 3 JP403
- b—‘!.—(i DIAG—4| GND
g% ~lP402 ALOL o
e == RV401 RV402
RXG—AN———¢ 1.-«3 3 END————ENABLE & < VMOT 3 26V 26V
~psoy z° GND—]> GND
“Amst 'y WA
oA — - g MS2 28l PO Ny
- ~PP405 MS3/RX 5 \
S 2A 524
P 1 3 AP B4A A
’_‘1'_ A RESET /X 18}~ ° 245 ,/ E\
< ~lPsos 1 erees
o~ SLEEP/CLK
STEPD————— A STEP VDD > +3V3
for AL9BS: DIRD——4DIR GND[—]> GND
MS1, MS2, MS3 to 3.3V to set microstepping
RESET, SLEEP to 3.3V Stepper Driver Breakout b FS @ 8
& < & < & < & <
for TMC2209: 0a]0a]05]9%

MS1, MS2 to 3.3V or GND to set UART address

RX to MCU RX

TX to MCU TX through resistor

CLK to GND

1171

GND GND

T

GND GND

driver protection per TMC2209 datasheet

Sheet: /motor driver 2 Z/
File: motor driver.kicad_sch

Title:

Size: A4 Date: Rev:

KiCad E.D.A. B.0.4 Id: 4/5
2 3 4




2 3 T
+24V
+3V3
1 3
EEPTTNER €501
~NUP501 10u
1 3 JP503
- b—‘!.—(i DIAGG—| GND
8@ ~lP502 A501 o
e == RV501 RV502
RXG—AN———¢ 1.-«3 3 END————ENABLE & < VMOT 3 26V 26V
~psoy z° GND—]> GND
“Amst 'y WA
oA — - g MS2 28l PO Ny
o ~Jpsos MS3/RX 5 \
o« 2A B2A
& 1 3 AP B4A A
’_‘1'_ A RESET /X 18}~ ° 245 ,/ E\
< ~Psos 14| RE
o~ SLEEP/CLK
STEPD————— A STEP VDD > +3V3
for AL9BS: DIRD———9DIR GND—> ND
MS1, MS2, MS3 to 3.3V to set microstepping
RESET, SLEEP to 3.3V Stepper Driver Breakout pd g 9 8
n e n e n e n e
for TMC2209: Sa]05]05] 07

MS1, MS2 to 3.3V or GND to set UART address

RX to MCU RX

TX to MCU TX through resistor

CLK to GND

1171

T

GND GND GND GND

driver protection per TMC2209 datasheet

Sheet: /motor driver 3 £/

File: motor driver.kicad_sch

Title:

Size: A4 Date: Rev:

KiCad E.D.A. B.0.4 Id: 5/5
2 3 4




	Root (Page 1)
	Symbols
	C101
	C102
	C103
	C104
	C105
	C106
	C107
	C108
	C109
	C110
	C111
	C112
	C113
	C114
	C115
	C116
	C117
	C118
	C119
	C120
	C121
	C122
	C123
	C124
	C125
	C126
	C127
	C128
	C129
	C130
	D101
	D102
	D103
	D104
	D105
	D106
	D107
	D108
	D109
	D110
	D111
	D112
	D113
	D114
	D115
	D116
	D117
	D118
	D119
	D120
	D121
	D122
	D123
	D124
	D125
	D126
	F101
	F102
	F103
	FB101
	FID101
	FID102
	FID103
	FID104
	H1
	H101
	H102
	H103
	H2
	H3
	H4
	J101
	J102
	J103
	J104
	J105
	J106
	J107
	J108
	J109
	J110
	J111
	J112
	J113
	J114
	J115
	J116
	J117
	J118
	J119
	J120
	J121
	J124
	L101
	L102
	Q101
	Q102
	Q103
	Q104
	Q105
	Q106
	R101
	R102
	R103
	R104
	R105
	R106
	R107
	R108
	R109
	R110
	R111
	R112
	R113
	R114
	R115
	R116
	R117
	R118
	R119
	R120
	R121
	R122
	R123
	R124
	R125
	R126
	R127
	R128
	R129
	R130
	R131
	R132
	R133
	R134
	R135
	R136
	R137
	R138
	R139
	R140
	R141
	R142
	R143
	R144
	R145
	R146
	R147
	R148
	R149
	R150
	SW101
	U101
	U102
	U103
	U104


	motor driver 0 X (Page 2)
	Hierarchical Labels
	1A
	1B
	2A
	2B
	DIAG
	DIR
	EN
	RX
	STEP
	TX

	Symbols
	A201
	C201
	C203
	C204
	C205
	C206
	J204
	JP201
	JP202
	JP203
	JP204
	JP205
	JP206
	R201
	R202
	RV201
	RV202


	motor driver 1 Y (Page 3)
	Hierarchical Labels
	1A
	1B
	2A
	2B
	DIAG
	DIR
	EN
	RX
	STEP
	TX

	Symbols
	A301
	C301
	C303
	C304
	C305
	C306
	J304
	JP301
	JP302
	JP303
	JP304
	JP305
	JP306
	R301
	R302
	RV301
	RV302


	motor driver 2 Z (Page 4)
	Hierarchical Labels
	1A
	1B
	2A
	2B
	DIAG
	DIR
	EN
	RX
	STEP
	TX

	Symbols
	A401
	C401
	C403
	C404
	C405
	C406
	J404
	JP401
	JP402
	JP403
	JP404
	JP405
	JP406
	R401
	R402
	RV401
	RV402


	motor driver 3 E (Page 5)
	Hierarchical Labels
	1A
	1B
	2A
	2B
	DIAG
	DIR
	EN
	RX
	STEP
	TX

	Symbols
	A501
	C501
	C503
	C504
	C505
	C506
	J504
	JP501
	JP502
	JP503
	JP504
	JP505
	JP506
	R501
	R502
	RV501
	RV502



