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X=—Gr,
+5V 4 Exp_13x02_2 O—X &
X5 Bl (X Exp_13x02_3 O—X 2
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2 ReT2-PLC Y2 9 yrais pD3 | 5PLC_Flow_Detect
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Adapter PCB
in Inverter.

Same pinout for
RJ-45 connector.

J_Spindle2
Inverter_|nput_Conn

Or/Wh —Lx

Or )_2x

Gr/Wh —3%

Bl —tx

2% wi >—<12 Spindle_Dir
>————<Spindle_PWM

Br/Wi 7 pinc e

Br 8

€500
470uF

=L QSpindle_5Vdc Spindle_5VdcD Spindle_Vee
8 aSpindleGND Splndle_GNDD—| R500

PWM to DC Isolated == FOR / REV.

Grbl Spindle_PWM is 1kHz on AVR. D520
LED_Red
b0z N 3 PUC582107
LEDRed +10V pWR_FLAG 1501 1 4
1 4 \ LY 1
— L g 4R7 Vi > S R520 > _* = K 3
R503 > } = K 3 \ 4 ACH 3 S Spindle_DirD
Spindle_PWMD —L R504 S
U502 PC817 ikl Inverter_Screw_Terminal 12
R507 €501 €502 4 FOR 1 S
4 ] +| 4700F 4] 47uF _SIZ - K REV 2
- 2 3 DCM__ 3 ®
21 T7 g3 | o .I \ U521 N
U504 PCB17 6 é D521 PCB17 GNDS Inverter_Screw_Terminal 2
D504 GNDS PWR_FLAG LED_Green [y
§ LED_Green
Spindle_GND
Spindle_GND
Sheet: /Tnverter_Adapter.s
File: Inverter_Adapter.sch
Title:
Size: A4 [ Date: 2019-05-30 Rev:
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+5V

130 through J31 for different axle configurations: J30 u3o
— "Normal" XYZ mode. 1] 74Ls540 S
— Vertical mode: Worpiece clamped on Z, Spindle on table. 1
— PLC control of 4th axle (untill Grbl supports more axles) 22 1p0 Sy 18 M X STEP Notes .
— Oscillating Spindle grinder mode. o 3 31 >yi ptZl— MXDIR 7"||:§5f'0 Its used fotl?bl ith 3V3 logi
- = - .
Other weird configurations. El 4 4 A2 Y2 16 M_Y _STEP - Drivlir:-npu LSE[():Psmfﬁzn: oetvgcou lersoglc
] 55 a3 v3 pid MY OIR Lot ofgCurrent to GNB' plers:
el Je 6 > 14  M_Z STEP z
c Al Yh — Input High —> LED to GND = On.
S| IL—7 1 a5 o 13 M_ZDIR — Protection on/off board (BBB, STM32, etc)
8 8 A6 Y6 12 AUX_1 — Toggling X.Y.Z.A axis for different machine configurations.
9 9|, v7 it AUX_2
Step_Select_30 1961,
e_sTorp—22d 62 2
E
+5V
J31 UL GND T
— 1] 745540 &
2 2 o) 18  M_X_STEP
A0 vo pt8  MXSTEP
| 133 a0 S 1 b7 MXDIR
E{ R T Y v2 phb  MYSTEP Stepper motor drivers wired individually.
S| 15 5 ],3 v3 b5 MYDIR . 1
dl Te 6] > vopte mzstee, (These do not fit on a BCB!)
S| s I vtz
A6 Y6
9 9|, v7 it AUX_2
#PS1
Step_Select 31 119 [N 230Vac_36V_1)— Ini
D——d =z
E_STOP 625 230Vac_36V_2 n2 /
=]
|
‘L oy 36VDC
J32__ U32 GND T POWERSUPPLY
— 1] 745540 &
ra 3 VI T
o AL Y1
E{ T VS o 6 M_Y_STEP
gl 5 51,3 v3 s MY.DIR
c|l 16 61, D> y,bls MZSTEP #U13 #M1
K] I I o 13 M_ZDIR STEP+ STEPPER
8 8 12  AUX 1 #P3 STEP— PWR+
A6 Y6 1 [
9 9 11 AU [ PWR—
A7 Y7 2
s Nl i
Step_Selec@—igC Gl (4 | A-
£_stopD—19q 62 2 < [5 ENA+  OF
:i.L T |6 ENA— 8-
> 'I
U33 GND V¥ 2V 8 | bassz
7415540 °T 1 Pl 9
1 2 I HEADER_2x10 0 U4
2 2 {0 Yy pl8 M XSTEP 1 2 1 STEPT #M2
ol 331 a S 1 b7 MXDIR 5 TEP- PWR+ STEPPER
=1 TS VS o 6 M_Y_STEP 3 PWR—
3| 425143 y3 pis MY.DIR L DIR+
T 64 D> vubts MzsTER 5 DIR-  A*
K| I I o 13 M_ZDIR 5 A-
8 8 Ine v6 pl2—AUXL 7 ENA+  OF
9 9 {a7 y7 pti— AU 8 ENA— B
9 DQ542
1 =2
R s L | P
o 139 u1s
AUX 1 1 #
i'L AUX2 2 STEP+ T
Conn_01x06 +5V
Z_DIR U34  GND T Conn_01x02 STER mt
1 7415540 &) DIR+
2 2 o) 18  M_X_STEP A+ :‘ 3
A0 S vo i MXSTEP DIR—
| 133 1 a Syi il MXDIR A-
R 4 4 A2 Y2 oul.m ENA+ B+
Sl 15 51,3 v3 bis MY DIR ENA— B-
g6 6 1p > yipit MZSTEP 5
sl 17 7 13 M_ZDIR D@542
°lTe s :2 o ig 12 AUX 1
99 a7 v7 pid AU Sheet: /StepperWiring
100n [100n [100n [100n [100n 1 File: StepperWiring.sch
Step_SelecLBlo Gl o Title:
6 esTorp—22d 62 2 e:
= Size: Ak [ Date: 2019-05-30 Rev:
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#U2

LM317 = foldback current limit when hot!

#T1 +24v PWR_FLAG LM317 24V relais: 650 Ohm, 4 relays = 150mA
Transformer_18Vac 3 IN QUT 2 1.25/3.3 = 370mA current limit.
o
#P700 #1 N E ;_.
Conn_WallPlug_Earth Fuse 2 -
AC_P — 18Vact =~
1 — 2 3 18Vac2
ACN #J40_Copy_1
2 *H|JN3 ouT 4 )1 24vdeD 3 e
ARTH #u1 nAs oAl oL Isl q2uvde 12vdeDy e
=3 #swW2 |- 5202501 **a Rl o] -Fm"" LM2596 PWR_FLAG o-2lel—q1ovdc 1
=~ = |(temporary) L1 Py Py N; n; ? o3 {ol—aGND 5 e
- 4 e
- oS —IRELAY_+ 6
b oo —QRELAY_- xS
1n4148 M ls| 01x06
01x06

+12v

12vdc [{

+Eﬁ #Fanl

v Fan

#P2 Counterpart

by #Fan2

v Fan

#704 | HT00 #1702
2 2 25 2
3 3 24 3
4 4 23 4
5 & 22 5
6 6 21 6
77 20 7
8 8 19 8
9 9 18 9
10 10 17 10
11 44 16 44
12 12[ 45 12
13 43 14 43

Conn_01x13_Wire

Adapter from IDC cable to
individual wire connectors.

#D510

L] FM-HL3012

Flowsensor Max 20V.

v
GND

1n4148

Has pullup to 24Vdc on main PCB.
Use either D510 to limit voltage on pulse pin, or use 12V pullup here.

Conn_01x13_Wire

(Green with orange wedge activator).
Distributes signals off the main PCB.
For pinout, see connector on main PCB.

Cable Power supply —> grbl is not 1:1.

&
O\Lﬂtu'\)l-‘k’b

222222

01x06

24Vdc used for:
Main PCB?

Caonn_Vacuum
P

+24V
Relays on DIN rail.
Switched to GND by ULN2803.
Diodes mounted on DIN rail Relay Sockets.
1 1 1 1
S| - S| - S| - S| -
o o o o
E + E + E + E +
AL Al Al xS
o o o o
P P P P
= =
* 3 Relay * Relay* Relay * Relay
#K701A #K702A #K703A #K704A
#K701C #K702C #K703C #K704C
230Vac_1D 4 4 4
Relay,)| Relay,)| Relay,)| Relay,)|
b b
N N ~ o ~ o #1704
230Vac 230Vac_36V_1 AC
230Vac Cooling _€.=
Inverter Pump :I AC_N
230Vac_36V_2 s
g[ g[ o o EA§TH
b b = =
Rela§'1 Rela§'1 Rela§'1 Rela§'1
230Vac 2D g g <
#K7018 #K7028 #K7038 #K7048

This power supply is not on the main PCB. Build it separately.

dc_AUX1

Emergency stop.

Relay Frequency Inverter.

Relay 36V Power Supply for Steppers.
Relay for pump Spindle cooling.
Relay for Vacuum / backside.

#1_12Vdc_AUXL #1_GND_AUX1
_11 S 1 S
2 S 2 S
3 S 3 S
4 S 4 S
5 S 5 S
6 S 6 S
01x06 <  01x06

12Vdc used for: GND

— Power for main PCB (LM7805).
— Fan for Frequency inverter.

— Fan for radiator.

Options for later:

— Flood cooling.

— Mist cooling.

— Vacuum / dust collector.

This part of the schematic is also (ab) used for other stuff not on the PCB.
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Auxilary_Power,
File: Auxilary_Paower.sch

Title: Auxilary power Supply, 24Vdc / 12Vdc
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