1 5 6 7 8 9 10
Stepper Driver It %
+5V Inputs 2SO Outputs Interfaces
VMOT - 5V DC Power Supply +5\ u2 X_ENABLE]
TLP521GB-S(UMW) X_STEP N
LED1 — X_DIR XH41
| I | /
R4 3000 ZIX/ c13 +5V
c2 < GPIO_2 100nF T |:|R7 I:IRB R9 |II £
100nF R6 1kQ l_" 6.8kQ 6.8kQ 6.8kQ o
R10
Mot H 6.8kQ us 1
TLP521GB-S(UMW) =
ua .y s R11 300Q GND U4 /SZ% /SZ% P é
TPS54360DDAR N; ? = e 74AHCT595T16-13 A AN A
Z!S — 1o 16
ep(2 6 g 1 <1 epio2s XfDIR?Z QL vee . - L L
R swhke 5 R12 1kQ X_STEP 4 <2 Qo0 EHKENABLE GND GND GND
onp 2 af s = <) Qs ps |2 12S_DATA I 2
6 4 OE# o
4 ComP 3 TLP521GB-S(UMW, D Y—D'RB 5 Q 12
RreLK Fa[- cs3 ca 2]y o Y_STEP o & STCP I, < les v_enasLE|
4 270kQ 47uF 47uF >3 Q6 SHCP 125_BCK -
—]—C5 cé b I A, 7 10 Y_STEP
2.20F 2.20F R15 300Q ZIX/ Y_ENABLE >—8 Q7 MR¥ [ 12S_MR# Yo o 42
—_ R16 s = = I (:l GPIO_33 GND Q7s -
—_ = - 13kQ D1 GND GND BX-PH2.0-8PLT R17 1kQ
= = GND B560C-13-F = ] R20 R21 R22 e
GND GND 51k GND us = ci4 sV = I:IS eske Lleska Llesko z
21GB-S(UMW, 100nF -T-
= L = R23 3000 TLPS (UMW) GND GND N
= cs = — |—0 2
GND 6.8nF  GND L — jng« AVA- /SZS P 8
= — —_ w w w
ND 1 <1 ocpio_z = = AN AN AN
R24 1kQ GND  U16 GND
1 74AHCT595T16-13 _ _ =
u7 - 1o 16 GND GND GND
GND
TLP521GB-S(UMW) Z—D'RB 2 Q; ch 15 <
Z_STEP 3 Q Q 14 Z_ENABLE
P >€4 Q3 ps [ g
R26  300Q ZIX/ AﬁDIREZ Q4 am &)
V3 sy - <1 ocpio_ss A_STEP Jos  stee s 125 Ws 5 enasiel
R27 1kQ KQs  sHOP [ 125_BCK e
5 us AJENABLElZH8 Q7 MR# [ 12S_MR# 7 DR ® XH43
= 7S -
= HT396V-3.96-2P GND/ADJ A v 000 TLP521GB-SUMW) GND Q
GND Output output X i = I:I R29 I:I R30 R31 o
Input L 4 — c1e +5V  |GND 6.8kQ 6.8kQ 6.8kQ &
Z!S 100nF -T-
1
+5V_ +3V3 1| 1 cpio_34 GND
+3V3 +5V VMOT L R32 1k ! AVA-EAVA-! 2
. 1 = s 1
¢ ——C0  gyp 8h = GND == Pan-Nan- T 7an
) 10uF 10uF 7 o = Y| 2| 2
472 ol u10 u18
34 s TLP521GB-S(UMW) 74AHCT595T16-13 = L L
5 = = =
56 = = ja 1 °
B = = ap P 5 DI 1o, vee B GND GND GND
78 GND GND 3 R33  300Q A — 245 Qo 8 < b ennbLe a
2 1 < GPIO_39 B_STEP < 5s oo e - z
— R34 1kQ 4 13
- ) C_DIR Q4 OE# [
GND vt c.step >£ o5 step 2 2. ws AENABLE
TLP521GB-S(UMW, 5 SHCP _ - 3
BX-PH2.0-8PLT R35 3000 (umw) o1 Q 10 'Zs—lggKMR# A _DIR p XHa4
— C_ENABLE o Q7 MR# I3 _
= 1 . GND qrs X
GND A — R36 R37 R38 g
Micro SD Card Socket Output Indicator LEDs el GPIO_36 1 | saka Lles Llesa — 3
= = GND
GPIO_15 = GND GND a o o
sp1 — GPIO_14 GND /SZ g /SZ RAYA:
TF-01A GND GPIO_13 v Y| 2| 2| -
; A GPIO_12
miso_——— bAT0(DO0) 2 vop GPIO_4 - = =
Hﬁ DATLRSY) © © GND GND GND
h DAT2(RSV) g g g g o
[>———=copar3(cs z
cs_sb (CS) oole S8 s ) B °
3 oI X RS485 Spindle Interface < |
MOSI —| cMP©) o & B_ENABLE
scK CLK(SCLK) Z VSS 12S_MR# B STEP
Q R55 R72 R73 +3V3 B DR * XH45
o« 6.8kQ 6.8kQ 6.8kQ _
-1 c19
G 100nF R42 R43 R44 o
= LED14 +3V3 +3V3 6.8kQ 6.8kQ 6.8kQ 3
GND 1
e - 0 o o
N ene PAVA:RUAVA-RAVA-
R40 R41 Y| 2| 2] -
6.8kQ 1 20k
MAX3485ESA+T =/ =/ -
° GND GND GND
GPIO_16 ; RO vee j PH485A A
. GPIO_14 RE# 5 *> PH4858 B 2
ESP32 Microcontroller 3 be 3 T o
4)
GPIO_15 O—- DI GND 1200 CﬁENABLEl
- C_STEP N
C_DIR XH46
+3V3 = T2 g I:I
- 20kQ R58 R59 R60 a
GND 6.8kQ 6.8kQ 6.8kQ 3
g g 1g Lloglg lg GND - o o «
[]§ ERNEREEINEIRE o PAVA:RUAVA RAVA-
- - -
< < < < n n
x x x x| | 4 4 1
+5\ = = =
+3V3 GND GND GND
pa e e e e e DD _____
| B340A-13-F R56 [ -
= = o 1o Outputs ! 33
o N
oz ks GND v I 5V Outputs g 3
29 EN 10_23 MOSI v =
3 i oo B 12S_BCK | = 2 s ;
Gpi0 36 | > "] 1036 (input) 10_22 [/ - S < & = 0-10V Spindle Interface
GPIO_39 o] 1039 (inpuy 10_1 (TX0) 5%( | b 2 5 2
GPIO_34 g 10_34 (input) 10_3 (Rx0) X 3 o o
—< 6 6 I S T T
GPIO_35 X 10_35 (input) 1021 < Jis_paTA O590958x2w
GPIO_32 X 410 32 GND I gersocas
¥ < &io_ 8 MISO I COOOGNONG  BX-PH2.0-8PLT . .
GPIO_33 q 10_33 10_19 5 (Spindle Fwd) GPIO_15 -
ePio2s [ 1o 1025 10_18 /5 SCK | ol ~f o 1) o jZ\}* 5 T h
GPIO_26 — 14| 10-28 1051, 55D | P T ° BX-PH2.0-8PLT
GPIO_27 19| 10-27 10_17 f> 12S_ws - 9 bl TLP521GB-S(UM q =
GPIO_14 S 10_14 1016 5 GPIO_16 | 2 9 u13 ry
GPIO_12 $ ﬁ 10_12 10_4 i GPIO_4 | [ ||' S 11 2l 6nd
12| oD 10_0 (Boot) é( | © 0710V70UTD_3 2 0-10V Output
GPIO_13 > o 1013 10_2 (LED) [ < gGP'O_Z E Common
2]10_9 (Flash) 10_15 | GPIO_15 | . ol outl
o| 1010 (Flash) 10_8 (Flash) [ | (Spindle Rev)  GPIO_14 d5 Out2
glglg o 1011 (Flash) 0.7 (Flash) [, S [ uL S‘Z\}« 3 ,|||_|—7 6
g€ ms ° V.
EIREINE] 5V 10_6 (Flash) I:IS I . 74AHCT125T14-13 E:iggi BZ 7
o _ 8
wme Mo © | o | N vee B4 R2 TLP521GB-S(UMW) >
clele 4 — 13 u1s )
D Ul = « T 1 1A 40E# [~ 1kQ
onm cis R3 P EM m [ 1+——<"Jocro14 (Spindle Enable)
= 10uF - = I 1kQ '—5 20E# e R5 =
ND - GND } 11 2A 30E# [-—9 1kQ )
GND | 6 2 3 2 :l—(:IGPI0713 (Spindle PWM)
= I —1 D 3y R67
GND L
| L cL 20kQ
= 100nF
| GND
crio_12[_>—9 | | R68
! 4.99kQ u17 VMOT
—e LM358ADT T
GPIO_4 D_ | o1 MOSFETs - ;
! o) g e Ut voer
| NCEB005AR INL- OUT?2 7:|
. - 6
| R4 | 'E} (Spindle PW) epio_1s >3 N+ -
: vee- IN2+
Expansion Module | 1 =
Interface | VMOT VMOT c17 R70 == L
o = =
| 100nF 106 o = oND
| 4 w ey i
2.54-1*4P = : Q — ——Ci18
2 GND = @ @ HT396V-3.96-2P - L
! ¢ 83 g vmaL VMOT CcN3 oNm 100nF
o
o
! NCEGOOSAR 3 3 49 | GPIO12 (MOSFET Gnd) L
! ~|4 2 | vMot =
| - GND
R25 H 5
13 | 1kQ = 1 | GPI04 (MOSFET Gnd)
. H Flyback diodes for 2 VMot
%‘\." R.‘ | - inductive loads HT396V-3.96-2P
oo | cN2
55 |
= PiBot V478 REV: a7
| oo
Company: PiBot Sheet: 11
Date: 2025-2-18 Drawn By:
1 2 3 5 6 7 10 |




	Pages
	SCH_V47B 1-V47B

	Net
	Y_ENABLE
	$1N1
	$1N94

	Y_STEP
	$1N2
	$1N93

	Y_DIR
	$1N3
	$1N92

	X_STEP
	$1N4
	$1N88

	X_DIR
	$1N5
	$1N89

	Z_DIR
	$1N6
	$1N100

	Z_STEP
	$1N7
	$1N101

	A_DIR
	$1N8
	$1N97

	A_STEP
	$1N9
	$1N96

	A_ENABLE
	$1N10
	$1N95

	GND
	$1N14
	$1N20
	$1N22
	$1N24
	$1N25
	$1N27
	$1N29
	$1N43
	$1N44
	$1N47
	$1N61
	$1N62
	$1N64
	$1N70
	$1N73
	$1N78
	$1N90
	$1N91
	$1N98
	$1N99
	$1N106
	$1N107
	$1N113
	$1N114
	$1N115
	$1N116
	$1N125
	$1N126
	$1N135
	$1N149
	$1N160
	$1N161
	$1N164
	$1N165
	$1N169
	$1N174
	$1N177
	$1N181
	$1N186
	$1N194
	$1N195
	$1N197
	$1N213
	$1N222
	$1N223
	$1N229
	$1N230
	$1N231
	$1N238
	$1N239
	$1N243
	$1N3943
	$1N3945
	$1N3947
	$1N3949
	$1N3951
	$1N3953
	$1N3955
	$1N3957
	$1N3960
	$1N3963
	$1N3966
	$1N3968
	$1N3970
	$1N3972
	$1N3974
	$1N3976
	$1N3978
	$1N3980
	$1N3982
	$1N3984
	$1N3986
	$1N3988
	$1N3990
	$1N3992
	$1N3994
	$1N4011
	$1N4013
	$1N4015
	$1N4020
	$1N4022
	$1N4028
	$1N4030
	$1N4032
	$1N4043
	$1N4045
	$1N4047
	$1N4049
	$1N4053
	$1N12206
	$1N12211
	$1N16728
	$1N16741
	$1N16832
	$1N16837
	$1N17077
	$1N17090
	$1N17103
	$1N17116
	$1N17129
	$1N17142
	$1N17155
	$1N17168
	$1N20782
	$1N35451
	$1N35454

	X_ENABLE
	$1N15
	$1N87

	Z_ENABLE
	$1N16
	$1N102

	B_ENABLE
	$1N28
	$1N110

	B_DIR
	$1N32
	$1N108

	B_STEP
	$1N33
	$1N109

	C_DIR
	$1N34
	$1N105

	C_STEP
	$1N35
	$1N104

	C_ENABLE
	$1N36
	$1N103

	CS_SD
	$1N50
	$1N67

	SCK
	$1N51
	$1N65

	MISO
	$1N52
	$1N68

	MOSI
	$1N53
	$1N66

	VMOT
	$1N69
	$1N162
	$1N215
	$1N216
	$1N217
	$1N232
	$1N233
	$1N4034
	$1N4036
	$1N20787

	0_10V_OUT
	$1N166
	$1N176

	+3V3
	$1N63
	$1N143
	$1N180
	$1N187
	$1N228
	$1N236
	$1N237
	$1N246
	$1N4024
	$1N4038

	+5V
	$1N19
	$1N21
	$1N26
	$1N76
	$1N120
	$1N147
	$1N198
	$1N214
	$1N227
	$1N234
	$1N235
	$1N3938
	$1N3941

	$1N23
	$1N23

	$1N37
	$1N37

	$1N60
	$1N60

	$1N72
	$1N72

	$1N74
	$1N74

	$1N75
	$1N75

	$1N79
	$1N79

	$1N80
	$1N80

	$1N81
	$1N81

	$1N117
	$1N117

	$1N118
	$1N118

	$1N119
	$1N119

	$1N121
	$1N121

	$1N123
	$1N123

	$1N124
	$1N124

	$1N127
	$1N127

	$1N128
	$1N128

	$1N130
	$1N130

	$1N131
	$1N131

	$1N134
	$1N134

	$1N136
	$1N136

	$1N137
	$1N137

	$1N139
	$1N139

	$1N140
	$1N140

	$1N152
	$1N152

	$1N153
	$1N153

	$1N156
	$1N156

	$1N157
	$1N157

	$1N158
	$1N158

	$1N159
	$1N159

	$1N163
	$1N163

	$1N167
	$1N167

	$1N168
	$1N168

	$1N171
	$1N171

	$1N172
	$1N172

	$1N175
	$1N175

	$1N178
	$1N178

	$1N179
	$1N179

	$1N189
	$1N189

	$1N190
	$1N190

	$1N191
	$1N191

	$1N199
	$1N199

	$1N200
	$1N200

	$1N201
	$1N201

	$1N202
	$1N202

	$1N203
	$1N203

	$1N204
	$1N204

	$1N205
	$1N205

	$1N206
	$1N206

	$1N207
	$1N207

	$1N209
	$1N209

	$1N210
	$1N210

	$1N3940
	$1N3940

	$1N3959
	$1N3959

	$1N3962
	$1N3962

	$1N3965
	$1N3965

	$1N3996
	$1N3996

	$1N3997
	$1N3997

	$1N3998
	$1N3998

	$1N3999
	$1N3999

	$1N4000
	$1N4000

	$1N4001
	$1N4001

	$1N4002
	$1N4002

	$1N4003
	$1N4003

	$1N4004
	$1N4004

	$1N4005
	$1N4005

	$1N4006
	$1N4006

	$1N4007
	$1N4007

	$1N4008
	$1N4008

	$1N4009
	$1N4009

	$1N4010
	$1N4010

	$1N4019
	$1N4019

	$1N4026
	$1N4026

	$1N4027
	$1N4027

	$1N4040
	$1N4040

	$1N4041
	$1N4041

	$1N4042
	$1N4042

	$1N4051
	$1N4051

	$1N4052
	$1N4052

	GPIO_2
	$1N42
	$1N111

	GPIO_4
	$1N46
	$1N193
	$1N241

	GPIO_12
	$1N85
	$1N192
	$1N242

	GPIO_13
	$1N54
	$1N220
	$1N224
	$1N4017

	GPIO_14
	$1N55
	$1N173
	$1N182
	$1N221
	$1N225

	GPIO_15
	$1N45
	$1N170
	$1N226
	$1N240

	GPIO_16
	$1N41
	$1N188

	GPIO_25
	$1N57
	$1N211
	$1N244

	GPIO_26
	$1N56
	$1N112

	GPIO_27
	$1N86
	$1N212
	$1N245

	GPIO_32
	$1N82
	$1N132

	GPIO_33
	$1N83
	$1N133

	GPIO_34
	$1N49
	$1N141

	GPIO_35
	$1N48
	$1N142

	GPIO_36
	$1N59
	$1N155

	GPIO_39
	$1N58
	$1N154

	I2S_DATA
	$1N11
	$1N39

	I2S_WS
	$1N12
	$1N18
	$1N31
	$1N40

	I2S_BCK
	$1N13
	$1N17
	$1N30
	$1N38

	I2S_MR#
	$1N146
	$1N148
	$1N150
	$1N151

	PH485B
	$1N183
	$1N16515

	PH485A
	$1N184
	$1N16518



