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Colorlight 5A-75E
16 X 16 Pin IDC Connectors
2 X Gigabit LAN’s

Many Many Thanks to the people @
LinuxCNC
LiteX—CNC

Kica d This shit it GREAT! Been using it for nearly 25 years!
Keep it up!! Love your work!

J9 BOARD J10 BOARD J11 BOARD 112 BOARD 113 BOARD 114 BOARD J15 BOARD

J16 BOARD

Global Pins:
(Available on all connectors)

4:> Ground
8:> Watchdog
9‘

>
10:> Drive Enable
11:>
12:>
13:>

1h:>
15:> OE (+3.3V)
16:> Ground

+ LIMIT

w
A
<< <X XX
+
c
=
=

1i< Z + LIMIT
2:< Z - LIMIT
3:< Z HOME
PROBE

< TOOL RELEASE
7:< SPINDLE RPM

1:< EnclA X
2:< Encl1B X
< Enc2A Y
< Enc2B Y
6:< Enc3A Z
7:< Enc3B Z

1:< Enc4A
2:< Enc4B
3:< Enc5A
5:< Enc5B
6:< EncbA
7:< Enc6B

SPINDLE SELECT
ATC TOOL CLAMP
ATC TOOL LIFTER
*> ATC LIFTER CLAMP
:> ATC SHUTTER
:> ATC DRAWER

J6:
1:PWM> X

J9:

1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
3:> THC TORCH ENABLE
5:> SPINDLE FWD

6:> SPINDLE REV

7:> DRIVE RESET

2:>

3:< EMERGENCY STOP

5:< RESET DRIVES

6:< ATC CLAMP IS OPEN
7:< ATC CLAMP IS CLOSED

J15:

1:< ATC LIFTER IS UP

2:< ATC LIFTER IS DOWN
3:< ATC TOOL IN CAVITY
5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DOWN
7:< AUX SPINDLE IS UP

2:PWM> Y J16:
3:PWM> Z 1:< AUX SPIN IS DOWN
5:PWM> SPINDLE 2:< THC + LIMIT
6:PWM> :< THC TOUCH
7:PWM> 5:< THC UP
6:< THC DOWN
J7: 7:< START CYCLE
1:STEP1> THC
2:DIR1> THC
3:STEP2>
:DIR2> > = OUTPUT
:STEP3> < = INPUT
:DIR3> ATC = AUTO TOOL
CHANGER
93: MS = MAIN SPINDLE
1:STEP4>
2:DIR4>
3:STEP5>
5TORS
6:STEP6>
7:DIR6>

Sheet: /
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J1 Board
6 Digital Inputs
+
1 Drive Enable

0c3
PC827

ROUGH
DRAFT
DO

X
X
X
Y + LIMIT
Y
Y
w

PVVAARNRRA

atchdog

DONDUGIN

1(] > Drive Enable
11:>

12:>

13:>

1h:>

15:> OE

oca
PCB27

Global Pins:
(Available on all connectors)

4:> Ground
8:> Watchdog
9:>

10:> Drive Enable
11:>

12:>
13:>

1h:>
15:> OE (+3.3V)
16:> Ground

J1:

1:<
2:<
3:<

X
X
X
5:< Y + LIMIT
p:< Y
Vi< Y

< Z + LIMIT
< Z - LIMIT
B:< Z HOME
< PROBE

< TOOL RELEASE

1
lcn melw

(N
THT-O ~ |00 ul»

0c2
PC827

200022222

<o (N o o [ o N[

[

R4

NOT
BUILD!

GND
+5V

N

NS
N [

Q1
2N3906

7:< SPINDLE RPM

1:< EnclA X
2:< EnciB X
3i< Enc2A Y
5:< Enc2B Y
6:< Enc3A Z
7:< Enc3B Z

1:< Enc4A
2:< Enc4B
3:< Enc5A
5:< Enc5B
6:< EncbA
7:< Enc6B

1:> SPINDLE SELECT
2:> ATC TOOL CLAMP
3:> ATC TOQL LIFTER
5:> ATC LIFTER CLAMP
6:> ATC SHUTTER

7:> ATC DRAWER

Jé:

1:PWM> X
2:PWM> Y
3:PWM> Z
5:PWM> SPINDLE
6:PWM>

7:PWM>

J7:
1:STEP1> THC

J9:

1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
3:> THC TORCH ENABLE
5:> SPINDLE FWD

6:> SPINDLE REV

7:> DRIVE RESET

1:> OP1
2:> 0P2
3:> OP3
5:> OP4
6:> OP5
7:> OP6

1:< IP15

16
3:< EMERGENCY STOP
5:< RESET DRIVES
6:< ATC CLAMP IS OPEN
7:< ATC CLAMP IS CLOSED

J15:

1:< ATC LIFTER IS UP

2:< ATC LIFTER IS DOWN
3:< ATC TOOL IN CAVITY
5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE 1S DOWN
7:< AUX SPINDLE IS UP

6:

1:< AUX SPINDLE IS DOWN
2:< THC LIMIT +

3:< THC TOUCH

5:< THC TORCH VOLTS
b:<

<

START CYCLE

2:DIR1> THC

3:STEP2>

5:DIR2> > = OUTPUT
' 6:STEP3> < = INPUT

7:DIR3> ATC = AUTO TOOL
[ CHANGER

J8: MS = MAIN SPINDLE

1:STEP4>

2:DIR4>

3:STEPS5>

5:DIR5>

6:STEP6>

7:DIR6>

Sheet: /J1 BOARD/
File: J1 BOARD.kicad_sch

Title:
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Global Pins: J9:
(Available on all connectors) 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER

+5V
1:PWM> X

4:> Ground 3:> THC TORCH ENABLE
8:> Watchdog 5:> SPINDLE FWD
J2 Boa rd 9:> 6:> SPINDLE REV
10:> Drive Enable 7:> DRIVE RESET
o ° 11:>
6 Digital Inputs
i o
0cs > >
15:> QF (+3.3V 3:> OP3
pce27 16:> Grnl.(md ) 5:> OP4
e 4 6:> OP5
- J1: 7:> OP6
R A=% |5 1i< X + LIMIT
2:< X — LIMIT )11
»-I'_éﬁl > 3:< X HOME 1:> 0P7
5:< Y + LIMIT 2:> 0P8
RS j = * 6:< Y — LIMIT 3:> OP9
8 1 7:< Y HOME 5:> OP10
) 52
2: i< IP2
0c6 . 1< Z + LMIT
pce27 —s 2:< Z — LIMIT J12:
5 A 21| | 1< GND 3i< Z HOME 1i< IP3
TS 3 2.5 2+ LMIT 5i< PROBE 25 1Ph
R6 j - *_ +1® 3i< Z— LIMIT 6:< TQOL RELEASE 3:< IPS
6 3 N ki< Z HOME 7:< SPINDLE RPM 5:< IP6
1:< Z + LIMIT 15 5 ® 5:< PROBE 6:< IP7
2:< Z — LIMIT g A 2 6lo 6:< TOOL RELEASE J3: 7:< IPB
32 LoE . 5 = j - * 7]g| | 7= SPINDLE TACH 1:< EnclA X
B.< TOOL RELEASE e 8 - 1 8 8:< +24 VOLT 2:< EnciB X J13:
S CPINDLE TACH 3 4 ET7q 7S 3i< Enc2A Y 1:< IP9
Ay Watchdog 5 6 R8 g:< Encgg\zr §;< :;12
N < nc. <
9> 7L 48, oc7 < Enc3B Z 5:< IP12
10:> Drive Enable L9 1 10, 6:< IPL3
11 IEEY I EPS pCez7 ™ 7i< IP1h
: 13 14 5 4 1:< EncbA
13 BT Tie® = _ 2:< EnchB J1b:
15;> oE —t RIS (1) = = 3:< Enc5A 1:< IP15
> 5:< Enc5B 2:< IP16
6:< Enc6A 3:< EMERGENCY STOP
] 2 7:< Enc6B 5:< RESET DRIVES
RP0 j = * 6:< ATC CLAMP IS OPEN
8 1 J5: 7:< ATC CLAMP IS CLOSED
1:> SPINDLE SELECT
{53 2:> ATC TOOL CLAMP 15;
5 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
oL 6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
GND o2 1 3 7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
N 6:< MAIN SPINDLE IS DOWN
J6: 7:< AUX SPINDLE IS UP

2N3906 2:PWM> Y J16:
3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> SPINDLE 2i< THC LIMIT +
6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
J7: 7:<
1:STEP1> THC
2:DIR1> THC

3:STEP2>

5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
® 7:DIR3> ATC = AUTO TOOL
CHANGER

J8: MS = MAIN SPINDLE
1:STEP4>
2:DIR4>

3STEPS

5:DIR5>
® 6:STEP6>

7:DIR6>

Sheet: /J2 BOARD/
File: J2 BOARD.kicad_sch

Title:
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1 [ 2 3 | [ [ 5 [
Global Pins: J9:
(Available on all connectors) 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
oar 8:> Watchdog 5:> SPINDLE FWD
9:> 6:> SPINDLE REV
6 Di ita l I n uts %(1)» Drive Enable 7:> DRIVE RESET
>
g p 12:> J10:
A oce e 512 663
pcez7 15:> QF (+3.3V) 3:> 0P3
5 4 16:> Ground g:> 8g150
>
R10 j = * JL: 7:> 0P6
6 3 1:< X + LIMIT
2:< X = LIMIT Ji1:
7 3:< X HOME 1:> OP7
Rl1 = Si< Y + LIMIT 2:> 0P8
slA % |1 B:< Y — LIMIT 3:> 0P9
7:< Y HOME 5:> OP10
6:< IP1
| 0c9 J2: 7:< IP2
PCe27 -y 1i< Z + LIMIT
5 4 2 ® 1:< GND 2:< Z = LIMIT J12:
. e 32 halee R
Ri2 ¢ j = *_3 sls| |ai< eneoa vy 6:< TOOL RELEASE 3:< IP5
1:< EnciA X 5 5= EncaB Y 7:< SPINDLE RPM 5:< IP6
2:< EnciB X £l 7 2 6 S 5:< EngA z 6:< IP7
3:< Enc2A Y HEH 71® 7i< Enc3B Z J3: 7:< P8
5:< Enc2B Y I s W2 R21 s = * 1 3 S 8:< +24 VOLT 1:< EnclA X
6:< Enc3A Z 3 4 {4 7k} S 2:< EnciB X J13:
7:< Enc3B Z 5 5 R24 J1 3i< Enc2A Y 1< IP9
8 8:> Watchdog > s 5:< Enc2B Y 2:< IP10
9:> = - 0C10 6:< Enc3A Z 3:< IP11
10:> Drive Enable 9l |10 7:< Enc3B Z 5:< IP12
11:> 11 12 pce27 6:< IP13
12:> @1_3' 'ﬁ@ 5 4 Jb: 7:< P14
13:> et =2to 5 1:< EnclbA
14:> 451 16 R22 j = * 2:< Enc4B Ji4:
15:> OE E— 6 3 3:< Enc5A 1:< IP15
5 5:< Enc5B 2:< IP16
6:< EncbA 3:< EMERGENCY STOP
_?3@_ - 7:< Enc6B 5:< RESET DRIVES
s A" L I 7.2 AIC ClAMP 15 CLGSED
3 < ATC C S CLOS
m 513 1:> SPINDLE SELECT
2:> ATC TOOL CLAMP J15:
J9 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
1 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
GND @ 2 1 3 6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
15V [ "\ 7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DOWN
Q3 iBI;WM « 7:< AUX SPINDLE IS UP
2N3906 : >
2:PWM> Y 16:
3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> SPINDLE 2:< THC LIMIT +
C 6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
J7: 7:<
1:STEP1> THC
2:DIR1> THC
3:STEP2>
5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
7:DIR3> ATC = AUTO TOOL
CHANGER
® JB: " MS = MAIN SPINDLE
- 1:STEP4>
2:DIR4>
3:STEP5>
5:DIRS.
6:STEP6>
7:DIR6>
Sheet: /J3 BOARD/
b File: J3 BOARD.kicad_sch
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Glabal Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
8 > Watchdog 5:> SPINDLE FWD
6:> SPINDLE REV
oar 10 > Drive Enable 7:> DRIVE RESET
° ° 12 > J10:
|g| a npu S 13> 1> 0Pl
1b:> 2:> 0P2
15:> OF (+3.3V) 3:> OP3
16:> Ground g:> 8g150
oc11 >
J: 7:> OP6
Pce27 12 X 4 LIMIT
ey 4 2i< X - LIMIT JIER
- 3:< X HOME 1:> OP7
R26 6 = 3 5:< Y + LIMIT 2:> 0P8
6:i< Y — LIMIT 3:> OPQ
v-Eé@l 7:< Y HOME 5:> OP10
6:< IP1
R27 j = * J2: 7:< IP2
8 1 1i< Z + LIMIT
| E
< <
0c12 - 5:< PROBE 2:< IP4
PC827 118 6:< TQOL RELEASE 3:< IPS
5 4 2 |o < GND 7:< SPINDLE RPM 5:< IP6
Prase EHN ER fi< IP7
R28 j = *_ L |- 3:< Enc4B J3: 7:< IPB
6 3 5 \J 4:< Enc5A 1:< EnclA X
i< EnchA 11 o| |5:<EncsB 2:< EnciB X 13
2:< Enc4B sgasy 2 [ 6ls 6:< EncbA 3i< Enc2A Y 1:< IP9
3:< Enc5A =50 - 7 | 7:< Enc6B 5:< Enc2B Y 2:< IP10
5:< EncSB I e 2 sl A% |1 8 S 8:< +24 VOLT 6:< Enc3A Z 3i< P11
6:< EncbA 3 4 E71 19| 7:< Enc3B Z 5:< IP12
7:< Enc6bB R32 J 6:< IP13
B> Watchdo S 6 . :
9 3 5 b . 7:i< IP14
A8 )
10 > Drive Enable ~91 10 POCC8123’7 %: 52243 Ik
Atl 12 3:< Enc5A 1:< IP15
12 13 14 5 4 5:< EnchB 2:< IP16
13:> ST Tie® = 6:< Enc6A 3:< EMERGENCY STOP
1h:> e RB0 = * 7:< Enc6B 5:< RESET DRIVES
e — T s 52 e SRl 1 Sl
3 1< ATC C S CLGS!
o 2 1:> SPINDLE SELECT
REL j - * 2:> ATC TOOL CLAMP J15:
8 1 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
5k 1 6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
) 7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DOWN
1L J6: 7:< AUX SPINDLE IS UP
2 1 3 1:PWM> X
@} "\ 2:PWM> Y 6:
o 3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> SPINDLE 2:< THC LIMIT +
2N3906 6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
J7: i<
1:STEP1> THC
2:DIRL> THC
3:STEP2>
5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
7:DIR3> ATC = AUTO TOOL
CHANGER
® J8: MS = MAIN SPINDLE
1:STEP4>
2:DIR4>
3:STEPS>
5:DIRS.
6:STEP6>
7:DIR6>
Sheet: /J4 BOARD/
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Title:
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Global Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
J5 B oa rd 4:> Ground 3:> THC TORCH ENABLE
8:> Watchdog 5:> SPINDLE FWD
9:> 6:> SPINDLE REV
6 Rela O ut uts 10:> Drive Enable 7:> DRIVE RESET
11:>
12:> J10:
Selectable +24 or Gnd Out
14:> 2:> 0P2
15:> QE (+3.3V) 3> OP3
16:> Ground 5:> OP4
6:> OP5
J: 7:> OP6
Li< X + LIMIT
2:< X — LIMIT J11:
3:< X HOME 1:> OP7
5:< Y + LIMIT 2:> 0P8
6:< Y — LIMIT 3:> OP9
1 7:< Y HOME 5:> OP10
> Jih 6:< Igi
J2: 7:< IP2
R73 3 3 PINHD_1x3_Male 1i< Z + LIMIT
d - 2:< Z — LIMIT J12:
\ e 2 b e
coo < <
Relay_SPST-NO 6:< TOOL RELEASE 3:< IP5
7:< SPINDLE RPM 5:< IP6
6:< IP7
J3: 7:< IP8
745 1:< EnclA X
2:< EnciB X J13:
R7L PINHD_1%3 Male 3:< Enc2A Y 1:< IP9
5:< Enc2B Y 2:< IP10
' 6:< Enc3A Z 3:< IP11
7:< Enc3B Z 5:< IP12
Relay_SPST—NO Bi< IP13
L i 7i< IP14
1:i< EncZA "
2:< Enc4B :
20
1:> SPINDLE SELECT " 115] s Enean ERiST]
2:> ATC TOOL CLAMP 2> T.< GND : :
27 ATC 1000 LIFTER 4 R7S PINHD—4x32M 8 < 6:< EncbA 3:< EMERGENCY STOP
5;> WIC LIFTER CLAMP = 3o 2:> SPINDLE SELECT 7:< Enc6B 5:< RESET DRIVES
> 1S 3:> ATC TOOL CLAMP 6:< ATC CLAMP IS OPEN
6:> ATC SHUTTER 5 =1® 4:> ATC TOOL LIFTER J5: 7:< ATC CLAMP IS CLOSED
L ATC DRAVER 7 T-Ne ® FT P 1:> SPINDLE SELECT
gy “erendes 9 6 {o 2:> ATC TOOL CLAMP J15:
Toi> Drive Enabl il 7ls 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
11;> rive Enable el 8 | 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
17 3L 13 6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
3z 5] i 7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
Fyae R76 6:< MAIN SPINDLE IS DOWN
127 oe ) PINHD]1%3 Male J6: 7:< AUX SPINDLE IS UP
> 1:PWM> X
- Ka 2:PWM> Y :
Relay_SPSTIND 3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> SPINDLE 2:< THC LIMIT +
o 6:PWM> 3:< THC TOUCH
i 7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
10— J7: 7:<
1:STEP1> THC
R77 | ANBZE 2:DIR1> THC
P PINHD1143_Male 3:STEP2>
e | s 2
- i > < =
128 Relay_SPST-NQ B U I D ' 7:DIR3> GL%NZEA#TO TOOL
GND ﬂi i ® JB: MS = MAIN SPINDLE
+5V le}2 1:STEP4>
2:DIR4>
1 3:STEPS>
R78 2 [149 ;2}‘;6
3 | PINHD_1x3_Mple T BiReS
[
Relay_SPST-NO
Sheet: /J5 BOARD/
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J6 Board

4 Analog Outs +-6V

"ROUGH

DRAFT

Global Pins:

4:> Ground
8:> Watchdog

9:>
10:> Drive Enable
11:>

(Available on all connectors)

J9:

1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
3:> THC TORCH ENABLE
5:> SPINDLE FWD

6:> SPINDLE REV

7:> DRIVE RESET

[
For Yasakawa Drives
13:> 1:> OP1
1b:> 2:> 0P2
1 PWM 0 ut 15:> OE (+3.3V) 3:> OP3
16:> Ground 5:> OP4
6:> OP5
J: 7:> OP6
1i< X + LIMIT
2:< X — LIMIT J11:
3:< X HOME 1:> OP7
c1 5:< Y + LIMIT 2:> 0P8
0.1 6:< Y — LIMIT 3:> OP9
0C30 I 7:< Y HOME g> ?Ppiio
<
pee27 | ' J2: 7:< IP2
4 5 e | ° Tic Z + LMIT
~ 7133 2:< Z — LIMIT J12:
| *=Kls L 3:< Z HOME 1:< IP3
S ! g:< 'I’?ggl.BERELEASE §< :Eg
2 i< <
1 09_T0220 e <
* = K R34 o~ of of <[ m| f o AV D us 7i< SPINDLE Rew g< ::9
1 8 3 > 1:< GND 13 7:< IP8
VO VIF= 2:ANALOG> X 1:< EnclA X
0C31 NgE2gaREg | 8 3:ANALOG> Y 2:< EnciB X J13:
J32 PCB27 £3 238~ S 4ANALOG> Z 3i< Enc2A Y 1:< 1P9
v SR V! 5:ANALOG> ANALOG 4 5:< Enc2B Y 2:< IP10
L — 4 150 = 6:PWM> SPINDLE fi< Enc3A Z 3.2 Ip11
=T T4 = R135 7:< -12V 7:< Enc3B Z 5:< IP12
s Ts ST T Ne 1 ey s ol v
S 4 <
7 8 2 7 | 2 |o 1:< EncbA
ST Tio® N 31 2:< EnchB J14:
i T 4 = K]s RE6 i 3:< Enc5A 1:< IP15
o=t o=Lo — Y i< Enc5B 2:< IP16
431 {44 51e LM3BE Encea 3:< EMERGENCY STOP
15 16 ut 6 |o UZC7:< Enc6B 5:< RESET DRIVES
g == LTC2 712 6:< ATC CLAMP IS OPEN
Pe g Btilny e 1® J5: 7:< ATC CLAMP IS CLOSED
R153 R1370 L ® 1:> SPINDLE SELECT
i = 4 S35 2:> ATC TOOL CLAMP J15:
gc32 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
| 3] 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DOWN
1:PWM> X i‘sﬁwm « 7:< AUX SPINDLE IS UP
2:PWM> Y _ : >
3:PWM> Z - Lweg 2:PWM> Y 16:
4:> GND f2g8seoz 3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> g:;m> SPINDLE §:< mg #gﬂz;
6:PWM> SPINDLE :PWM> i<
7:PWM> ol g o %lale 7:PWM> 5:< THC TORCH VOLTS
g:> Watchdog 7 g:< START CYCLE
> H <
10:> Drive Enable 1:STEP1> THC
11:> 2:DIR1> THC
12:> 3:STEP2>
13:> 5:DIR2> > = OUTPUT
1h4:> 6:STEP3> < = INPUT
15:> OF 7:DIR3> ATC = AUTO TOOL
16:> GND CHANGER
J8: MS = MAIN SPINDLE
1:STEP4>
2:DIRL>
3:STEP5>
5:DIRS.
6:STEP6>
7:DIR6>

Sheet: /J6 BOARD/
File: J6 BOARD.kicad_sch

Title:
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Glabal Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
J7 Boa rd 4:> Ground 3:> THC TORCH ENABLE
8 > Watchdog 5:> SPINDLE FWD
. 6:> SPINDLE REV
3 Ste p/Dlr 0 uts 1a > Drive Enable 7:> DRIVE RESET
12 2 J10:
13:> 1:> OP1
1b:> 2:> 0P2
15:> OF (+3.3V) 3> 0P3
16:> Ground 5:> OP4
6:> OP5
0C35 it > 0P6
PC827 Li< X + LIMIT
2:< X — LIMIT 11
4 S 3:< X HOME 1:> OP7
- R85 5:< Y + LIMIT 2:> 0P8
31 4~ Kls 6:i< Y — LIMIT 3:> OPQ
7:< Y HOME g:> ?Ppiio
7 i<
_ LR J2: 7:< 1P2
4 = K|s Rge 1i< Z + LIMIT
135 2:< Z - LIMIT 12:
o ot
< <
%fE.T,Efi?JEC 12 . s 1= 6:< TQOL RELEASE 3:i< IP5
3.STEP2> 3 4 |47 2 s 1:< GND 7:< SPINDLE RPM g:: :E?
5:DIR2> 5 6 _* = K R$7 3 2:STEP1> THC 13 4
6:STEP3> 7 8 3 5 [ ¢ 3:DIRL> THC i< EnclA X
7:DIR3> =0 4:STEP2> 3% EnciB X 113
: 9 10 7 15 5:DIR2 < Enc :
8:> Watchdog =T TS LWIT ® :DIR2> 3i< Enc2A Y 1:< IP9
9:> ALl 442, * = K 88 6o 6:STEP3> 5:< Enc2B Y 2:< IP10
10:> Drive Enable A3 14 1 8 71s 7:DIR3> 6:< Enc3A Z 3i< IP11
: s Jue 8 o 8:< +24 VOLT 7i< Enc38 Z 5i< IP12
— 13— 6:< IP13
J14 encin 7i< IPLh
< Enc
4 150 g7e- 2i< Enc4B b
- 39 3:i< Enc5A 1:< IP15
- 6 5:< Enc5B 2:< IP16
6:< Enc6A 3:< EMERGENCY STOP
2 7 7:< Enc6B 5:< RESET DRIVES
~ - 6:< ATC CLAMP IS OPEN
A F=R]s o0 J5: 7:< ATC CLAMP IS CLOSED
L. 1:> SPINDLE SELECT
2:> ATC TOOL CLAMP J15:
3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DOWN
=1 J6: 7:< AUX SPINDLE IS UP
5B 1:PWM> X
& 2:PWM> Y J16:
3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> SPINDLE 2:< THC LIMIT +
6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
J7: i<
1:STEP1> THC
2:DIRL> THC
3:STEP2>
5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
7:DIR3> ATC = AUTO TOOL
CHANGER
® J8: MS = MAIN SPINDLE
1:STEP4>
2:DIR4>
® 3:STEP5>
5:DIRS.
6:STEP6>
7:DIR6>
Sheet: /J7 BOARD/
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Glabal Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
oar 8:> Watchdog 5:> SPINDLE FWD
6:> SPINDLE REV
3 Ste /Dir 0 uts 10 > Drive Enable 7:> DRIVE RESET
p 12 2 J10:
13:> 1:> OP1
1b:> 2:> 0P2
15:> OF (+3.3V) 3:> OP3
16:> Ground 5:> OP4
n 2 o
' >
0c38 1i< X + LIMIT
o SIS X rome | 115 0p7
< >
4 él-Ff_Tk'l— 5:< Y + LIMIT 2:> 0P8
* = K R91 6:< Y — LIMIT 3:> OP9
3 6 7:< Y HOME 5:> OP10
6:< IP1
2 |7 S T+ J2: 7:< IP2
~ R92 ' i< Z + LIMIT
J38 < i<
* 2] - 2
o < <
§;§,T,§Z:> N e I3 4 5 179 7:< SPINDLE RPM 5:< IP6
3:STEPS> 3 4 2 |g 1:< GND 6:< IP7
5:DIR5> 5 6 _* = ( R$3 3 |S 2:STEP4L> J3: 7:< IP8
6:STEP6> 7 s 3 6 P 3:DIR4> 1:< EnclA X
7:DIR6> =+ S 4:STEP5> 2:< EnciB X J13:
8:> Watchdog 91 1o, 2 ey Lo 1g 5:DIR5> 3i< Enc2A Y 1:< IP9
= uf k=1, b LG b s
- < 7:DIR6> :< Enc i<
10 > Drive Enable 91_:_ _%9 1 8 g ® JORE> oLt i oS b1s
12 > = S 6:< IP13
13> — JLS= Jb: 7:< IPLY4
e 55 Encas 14
. 2:< Enc4B :
15:> OF = Se[T7H4 3i< Enc5A 1:< IP15
* = K 95 5:< Enc5B 2:< IP16
3 6 6:< EncbA 3:< EMERGENCY STOP
5 7:< EncéB 5:< RESET DRIVES
7k 6:< ATC CLAMP IS OPEN
~ % J5: 7:< ATC CLAMP IS CLOSED
1 T~ KN]s 1:> SPINDLE SELECT
— 2:> ATC TOOL CLAMP J15:
3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DOWN
J6: 7:< AUX SPINDLE IS UP
=R 1:PWM> X
1 bS] 2:PWM> Y J16:
2 3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> SPINDLE 2:< THC LIMIT +
6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
J7: i<
1:STEP1> THC
2:DIRL> THC
3:STEP2>
5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
7:DIR3> ATC = AUTO TOOL
CHANGER
® J8: MS = MAIN SPINDLE
1:STEP4>
2:DIRL>
3:STEPS>
5:DIRS.
6:STEP6>
7:DIR6>
Sheet: /J8 BOARD/
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3>

@

6 Relay Outputs

J9 Board

(Selectable +24 or Gnd Out)

ROUGH
DRAFT

DO

NOT
BUILD!

R79

R80

5:> SPINDLE FWD
6:> SPINDLE REV
7:> DRIVE RESET
B > Watchdog

10 > Drive Enable

1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
3:> THC TORCH ENABLE

T-o\lululvﬂ

R81

R82

R83

43
PINHD_1x3_Male

T-NO

3_Male

2

XX XX

Relay_SPST+ND

)53
PINHD.

1:< GND

2:> MS CAVITY CLEANER
3:> MS CUT CLEANER
4:> THC TORCH ENABLE
5:> SPINDLE FWD

6:> SPINDLE REV

7:> DRIVE RESET

8 VaLT

oT

Global Pins:
(Available on all connectors)

4:> Ground
8:> Watchdog
9:>

10:> Drive Enable
11:>
12:>
13:>

1h:>
15:> OE (+3.3V)
16:> Ground

ANAAAANS

N

TOOL RELEASE
SPINDLE RPM

o
AANAANA
o
o
o
@
m

ANANAANT

EnclA X
EnciB X
Enc2A Y
Enc2B Y
Enc3A Z
Enc3B Z

Enc4A
Enc4B
Enc5A
Enc5B
Enc6A
Enc6B

ANNANAA

T

SPINDLE SELECT
:> ATC TOOL CLAMP
:> ATC TOOL LIFTER
> ATC LIFTER CLAMP
> ATC SHUTTER

> ATC DRAWER

o

PWM> X
PWM> Y
:PWM> Z
PWM> SPINDLE
M>

PWM>

NQNUNR S NQAUNE S NOUUNE T SNOUOUWNR G NoUube s SNenuNe s
'U

J7:
1:STEP1> THC

> MS CAVITY CLEANER

MS CUT CLEANER
THC TORCH ENABLE
SPINDLE FWD
SPINDLE REV
DRIVE RESET

P13
P14

"IP15

IP16

EMERGENCY STOP
RESET DRIVES

ATC CLAMP IS OPEN
ATC CLAMP IS CLOSED

J15:

1:< ATC LIFTER IS UP

2:< ATC LIFTER IS DOWN
3:< ATC TOOL IN CAVITY
5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DQWN
7:< AUX SPINDLE IS UP

6
AUX SPINDLE IS DOWN

THC LIMIT +

THC TOUCH

THC TORCH VOLTS
START CYCLE

s Relay_SPST—NQ 2:DIRL> THC
'_‘| . 3:STEP2>
o | e EisTeps- - oureur
=l . =
' 7:DIR3> ATC = AUTO TOOL
J8: ANGER
R84 154 L 1iSTEPL> = MAIN SPINDLE
PINHP_1x3_Male 2:DIR4>
3:STEPS>
Relay_SPST-NO ggllliiz
7:DIR6>
Sheet: /J9 BOARD/
File: J9 BOARD.kicad_sch
Title:
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3>

Glabal Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
J 10 B d 4:> Ground 3:> THC TORCH ENABLE
oa r 8:> Watchdog 5:> SPINDLE FWD
9:> 6:> SPINDLE REV
10:> Drive Enable 7:> DRIVE RESET
elay Outputs
12:> J10:
lectable +24 or Gnd Out
electable + or uon u e 2> 02
15:> OF (+3.3V) 3:> OP3
16:> Ground 5:> OP4
6:> OP5
J: 7:> OP6
Li< X + LIMIT
2:< X — LIMIT 11
3:< X HOME 1:> OP7
5:< Y + LIMIT 2:> 0P8
6:i< Y — LIMIT 3:> OPQ
10 7:< Y HOME 5:> OP10
2" [ 158 6:< IPL
R109 3 3 PINHD_1x3_Male J12: 7 4 LMIT 7:< IP2
] < +
d i 2:< Z - LIMIT 12:
1 3:< Z HOME 1:< IP3
Relay_SPST-NO 5:< PROBE 2:< IP4
6:< TQOL RELEASE 3:< IPS
= ® 7:< SPINDLE RPM 5:< IP6
A l 6:< IP7
10 J3: 7:< I1P8
2 2| o L %K Encigii 13
PINHD_1%x3_Male :< Enc :
R110 » e 3i< Enc2A Y 1.5 1P9
13 5:< Enc2B Y 2:< IP10
6:< Enc3A Z 3:< IP11
Relay_SPST—NO 7:< Enc3B Z 5:< P12
6:< IP13
p P Jb: 7:< IPL4
: f 1:< Enc4A
456 u— 2:< Enc4B Ji4:
1> 0P1 2| oo [+ 3i reo polisr]
: = - k.22 :< Enc i<
2> 0fe R111 = 3L | PINHB=xE2) < oo 6:< Enc6A 3i< EMERGENCY STOP
o P - 3 op1 7:< Enc6B 5:< RESET DRIVES
gt K15 4 52 op2 6:< ATC CLAMP IS OPEN
> oo, Relay SPST—NG 5 : J5: 7:< ATC CLAMP IS CLOSED
7:> 0P6 elay_SPSf-{e 6 o & o 1> SPINDLE SELECT
5:> Watchdog - 5 2:> ATC TOOL CLAMP 15:
Tovs Drive Enabl i 5 5 g 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
10:> rive Enable 8| & . 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
T Fr 1 N 52 e ey DN
N e 2] > i<
i 2 SE | oo . B2 ISR e
N - : <
15:> OF |<171_ LPWM> X
T Relay_SPSTFND 2:PWM> Y J16:
- 3:PWM> Z 1:< AUX SPINDLE IS DOWN
- 5:PWM> SPINDLE 2:< THC LIMIT +
3 6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
1 J7: 7:<
R113 2 162 1:STEP1> THC
3| | PINHD[1x3_Male ZDRL> THC
k16— 5:DIR2> > = OUTPUT
oo Relay_SPST-NO 6:STEP3> < = INPUT
¥57 7:DIR3> ATC = AUTO TOOL
GND oL CHANGER
v o2, ® J8: MS = MAIN SPINDLE
“ ity
N >
1 :
R1L4 2 o[ 163 SioTERS>
p| 3| | PINHD_1x3[Male 6:STEP6>
K18 = 7:DIR6>
Relay_SPST-NO
Sheet: /J10 BOARD/
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Global Pins: J9:
J 11 B 0a rd (Available on all connectors) | | 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
[I_ Re la 0 ut uts 8:> Watchdog 5:> SPINDLE FWD
y p 9:> 6:> SPINDLE REV
o o 10:> rive Enable 7:> DRIVE RESET
>
2 Digital Inputs
e 32 ops
> >
(Selectable +24 or Gnd Out) 1 o (oam
16:> Ground 5:> OP4
6:> OP5S
J: 7:> OP6
122 X + LIMIT
2i< X — LIMIT a1
3i< X HOME 1:> 0P7
5i< Y + LIMIT 2:> 0P8
Bi< Y — LIMIT 3:> 0P9
7:< Y HOME 5.> 0P10
6:< IP1
12 7:< 1P2
4 1:< Z + LIMIT
2] | J67 537 nome 123
— < <
R124 3 3] | PINHD_1x3_Male 5:< PROBE 2:< IP4
] = 6:< TOOL RELEASE 3:< IP5
K20 7:< SPINDLE RPM 5.< IP6
---- 6i< IP7
Relay_SPST—NQ J3: 7i< IP8
1:< EnclA X
2i< EnciB X 13
3i< Enc2A Y 1:< IP9
5:< Enc2B Y 2:< IP10
6:< Enc3A Z 3:< IP11
R122 p_143 Male 7:< Enc3B Z 5:< P12
6i< IP13
I 7i< IP14
1:< Enc4A
2:< Enc4B Ji4:
3:< Enc5A 1:< IP15
5:< Enc5B 2:< IP16
6:< EncbA 3:< EMERGENCY STOP
365 — 7i< Enc6B 5:< RESET DRIVES
1> 0P7 irs 6:< ATC CLAMP IS OPEN
2i2 0P8 R123 b_1.32s J5: 7:< ATC CLAMP IS CLOSED
32 opo S e 1:> SPINDLE SELECT
5> OP10 4 |- 2:> ATC TOOL CLAMP J15:
o Pt e 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
72 P2 ® 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
8:> Watchdog 6o 6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
it z 7i> ATC DRAVER 215 MAIN SPINDLE 12 DOWN
. > 1<
10:> Drive Enable — = J6: 7:< AUX SPINDLE IS UP
FENS ; i 75 LPWM> X
: 2 2:PWM> Y 16:
3= Ra2 d 31 | PINHDL1{3 Male 3:PWM> Z 1:< AUX SPINDLE IS DOWN
152 OF r_ 5:PWM> SPINDLE 2i< THC LIMIT +
K23 6:PWM> 3:< THC TOUCH
Relay_SPSTIND 7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
J7: 7:<
1:STEP1> THC
2:DIR1> THC
3:STEP2>
5:DIR2> > = OUTPUT
' 6:STEP3> < = INPUT
7:DIR3> ATC = AUTO TOOL
P CHANGER
I B MS = MAIN SPINDLE
66 R13 : >
i 132 2:DIR4>
[@} 3:STEP5>
lo|-2 5.DIR5>
= 6:STEP6>
7:DIR6>
I P Sheet: /J11 BOARD/
IN3006 File: J11 BOARD.kicad_sch
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® Size: A4 [ Date: Rev:
KiCad E.D.A. 8.0.0 Id: 12/17

1 [ 2 I 3 I 4 I 5 I




1 | 2 3 | 4 | 5 |
Global Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
J 12 B oa rd 8:> Watchdog 5:> SPINDLE FWD
9:> 6:> SPINDLE REV
o o ﬁ)» Drive Enable 7:> DRIVE RESET
>
6 Digital Inputs
13:> 1:> OP1
1h4:> 2:> OP2
15:> QE (+3.3V) 3> OP3
16:> Ground 5:> OP4
6:> OP5
J: 7:> OP6
Li< X + LIMIT
2:< X — LIMIT J11:
3:< X HOME 1:> OP7
5:< Y + LIMIT 2:> 0P8
0C20 6:< Y — LIMIT 3:> OP9
PCB27 7:< Y HOME 5:> OP10
6:< IP1
5 4 J2: 7:< IP2
- 1i< Z + LIMIT
RSO j = * 3 ' 2i< Z - LIMIT 12
°® 3:< Z HOME 1:< IP3
._é@l 5:< PROBE 2:< IP4
- 6:< TOOL RELEASE 3:< IPS
R3L =% |, 7:< SPINDLE RPM 5:< IP6
6:< IP7
J3: 7:< IP8
oczt 3% Enes X 13
1 :< Enc :
e 29| [T=<ono 3i< Enc2A Y Li< P9
El-li 4 ® : 5:< Enc2B Y 2:< IP10
H5 3ol 2= 1P3 B:< Enc3A Z 3i< IP11
R$2 j = *_ 4o | B IPh 7:< Enc3B 7 5:< IP12
< 73 sAT L IS |Ez ke - 6:< P13
: 120 ® i< .
2:< IP4 7 > [ 6] B 1Py b 7:< P14
i< 1ps = =R 7]o| |7:< P8 13 b b:
5:< IP6 i 2] RS g =% |4 5| | 8:< +24 voT 1 ey e 1p1s
6:< IP7 3 I [E7%} ) i< tnc :
7:< IPB R56 12 5:< Enc5B 2:< IP16
8:> Watchdag 5 6 6:< EncbA 3:< EMERGENCY STOP
9 71 s 7:< Enc6B 5:< RESET DRIVES
10+> Drive Enable 9 TN 0C22 6:< ATC CLAMP IS OPEN
11> ol T2 PC827 J5: 7:< ATC CLAMP IS CLOSED
12:> ol 414, 1:> SPINDLE SELECT
13> AL a4 L [T }e> 4 2:> ATC TOOL CLAMP J15:
1hs 45 16 b4 - 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
15:> OF m— sl A% |z 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
52 NS Shvn AR
7 > i<
R _ 6:< MAIN SPINDLE IS DOWN
R3S ] =%, J6: 7:< AUX SPINDLE IS UP
1:PWM> X
e 2:PWM> Y 16:
= 3:PWM> Z 1:< AUX SPINDLE IS DOWN
5:PWM> SPINDLE 2:< THC LIMIT +
6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:<

GND START CYCLE
+5V J7: 7:<
o TiblRis e
: >
2N3906 3STEP2>
5:DIR2> > = OUTPUT
' 6:STEP3> < = INPUT
| 7:DIR3> ATC = AUTO TOOL
B U I D CHANGER
[ ] JB: MS = MAIN SPINDLE

1:STEP4>
2:DIR4>
3:STEP5>
5:DIRS.
6.STEPG>
7:DIR6>

Sheet: /J12 BOARD/

File: J12 BOARD.kicad_sch
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>

Glabal Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
8 > Watchdog 5:> SPINDLE FWD
6:> SPINDLE REV
J 13 Boa I’d 10 > Drive Enable 7:> DRIVE RESET
12 2 J10:
° ° 13:> 1:> OP1
|g| a npu S 1h:> 2:> 0P2
15:> OF (+3.3V) 3:> OP3
oc17 16:> Ground 5:> OP4
6:> OP5
pCB27 J1 7:> OP6
5 4 Li< X + LIMIT
—|‘£|—l— 2:< X — LIMIT 11
R4Z j - * 3ic X HOME 15> 0p7
6 3 5:< Y + LIMIT 2:> 0P8
6:i< Y — LIMIT 3:> OPQ
7 2 7:< Y HOME 5:> OP10
RL3 - 6:< IP1
8 - 1 J2: 7:< IP2
1i< Z + LIMIT
2:< Z - LIMIT J12:
oc18 3:< Z HOME 1:< IP3
pes27 s o< TOOC RELEASE £ :Eg
2 < GND i< <
N 7:< SPINDLE RPM 5:< IP6
IS = 3 2:< P9
R j = *_ 19| |3i<1pt0 Sy
1:< IP9 6 3 S| | &< P11 43 7:< IPB
2:< IP10 117 Slg| | 8:i< IP12 Li< EnclA X
3i< P11 e 2 6 lg| |6:< P13 2:< EnciB X 13
5:< P12 7 7:< IP1L 3i< Enc2A Y 1< IP9
Bi< IP13 i —2) R4S = o 8:< +24 VOLT 5:< Enc2B Y 2:< IP10
7i< IPL4 3 4 2 L 8lo 6i< Enc3A Z 3i< IP1L
8:> Watchdog 5 6 R4S 1 7:< Enc3B Z g< P12
%> 7 8 ™ ey
10:> Drive Enable g Tio® 0c19 1is EnchA =
g:; alr T2 PC827 2:< Enc4B Ji4:
152 S Tis 5 4 3:< Enc5A 1:< IP15
1lo:> === =9 {5 5:< Enc5B 2:< IP16
15:5 QF 451 116 Rb6 j = * 6:< Enc6A 3:< EMERGENCY STOP
: ] 6 3 7:< Enc6B 5:< RESET DRIVES
Lk - 52 e SRl 1 Sl
1< ATC C s CLOS
'?7@_ - 1:> SPINDLE SELECT
gl A% |1 2:> ATC TOOL CLAMP J15:
3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
k1 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
18 7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
1 6:< MAIN SPINDLE IS DOWN
ol . 5 J6: 7:< AUX SPINDLE IS UP
GND @ Y 1:PWM> X
2:> +5V 2:PWM> Y J16:
a6 3:PWM> Z 1:< AUX SPINDLE IS DOWN
2N3906 5:PWM> SPINDLE 2:< THC LIMIT +
6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC TORCH VOLTS
6:< START CYCLE
J7: 7:<
1:STEP1> THC
2:DIRL> THC
3:STEP2>
5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
7:DIR3> ATC = AUTO TOOL
CHANGER
® J8: MS = MAIN SPINDLE
1:STEP4>
2:DIRG>
3:STEPS>
5:DIRS.
6:STEP6>
7:DIR6>
[
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Glabal Pins: J9:
(Available on all connectors) 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
8 > Watchdog 5:> SPINDLE FWD
6:> SPINDLE REV
Jil} Boa rd 10 > Drive Enable 7:> DRIVE RESET
[ ° 12 > J10:
6 Digital Inputs
1b:> 2:> 0P2
15:> QE (+3.3V) 3> OP3
16:> Ground g:> ggg
0C14 >
J: 7:> OP6
Pce27 12 X 4 LIMIT
ey 4 2i< X - LIMIT 11
- 3:< X HOME 1:> OP7
R3b = 3 5:< Y + LIMIT 2:> 0P8
6:< Y — LIMIT 3:> OP9
v-Eé@l 5 7:< Y HOME 5:> 0P10
6:< IPL
R3S j = * J2: 7:< IP2
8 1 ® 1i< Z + LIMIT
i
< <
0c15 - 5:< PROBE 2:< IP4
PCB27 118 6:< TQOL RELEASE 3:< IPS
5 4 2 |o 1:< GND 7:< SPINDLE RPM 5:< IP6
Prase NS fi< IP7
RE6 j - *_ 1° < IP16 J3: 7:< 1P8
1:< IP15 6 3 N 1< E-STOP 1:< EnclA X
2:< IP16 J1h ® 5:< RESET DRIVES 2:< EnciB X J13:
3:< E-STOP @l 2 | 6 lo 6:< ATC CLAMP IS 3i< Enc2A Y 1i< IP9
5:< RESET DRIVES 53 - 7 o OPEN 5:< Enc2B Y 2:< IP10
6:< ATC CLAMP IS OPEN I e 2 s 1 5 1° 7:< ATC CLAMP IS 6:< Enc3A Z 3i< P11
7:< ATC CLAMP IS CLOSED 3 4 e OPEN 7:< Enc3B Z 5:< IP12
8:> Watchdag 5 6 R4O O 8i< +24 VOLT 6:< IP13
9:> ] 3 pre 7:< P14
10:> Drive Enable .0 0C16 1:< Enc4A
1:> 2L Jio, PCB27 2:< Enc4B I
12:> Atl 12 3:< Enc5A 1:< IP15
13:> 13 14 5 4 5:< Enc5B 2:< IP16
1k GC Jis” = 6:< EnctA 3i< EMERGENCY STOP
15:> QF — Rge 1) = * 3 7:< EncéB 5:< RESET DRIVES
5 52 e SR 2 i
1< ATC C S CLOS|
o 2 1:> SPINDLE SELECT
R39 j = * 2:> ATC TOOL CLAMP J15:
8 1 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
5k 1 6:> ATC SHUTTER 3:< ATC TQOL IN CAVITY
5 7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
6:< MAIN SPINDLE IS DOWN
B J6: 7:< AUX SPINDLE IS UP
1:> GND 2 1 3 1:PWM> X
2:> +5V K] _/ 2:PWM> Y J16:
a5 3:PWM> Z 1:< AUX SPIN IS DOWN
5:PWM> SPINDLE 2:< THC + LIMIT
2N3906 6:PWM> 3:< THC TOUCH
7:PWM> 5:< THC UP
6:< THC DOWN
J7: 7:< START CYCLE
1:STEP1> THC
2:DIRL> THC
3:STEP2>
5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
7:DIR3> ATC = AUTG TOOL
CHANGER
® J8: MS = MAIN SPINDLE
1:STEP4>
2:DIRG>
3:STEP5>
5:DIRS.
6:STEP6>
7:DIR6>
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6:< MAIN SPINDLE IS DQWN

1 | 2 3 | 4 | 5 [
Glabal Pins: J9:
(Available on all connectors) || 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
8 > Watchdog 5:> SPINDLE FWD
6:> SPINDLE REV
J 15 Boa rd 10 > Drive Enable 7:> DRIVE RESET
12 2 J10:
° ° 13:> 1:> OP1
|g| a npu S 14> 2:> 0P2
15:> QE (+3.3V) 3:> OP3
16:> Ground 5:> OP4
6:> OP5
J: 7:> OP6
1i< X + LIMIT
2:< X — LIMIT J11:
3:< X HOME 1:> OP7
0c23 5i< Y + LIMIT 2:> OPB
pce27 6:< Y — LIMIT 3:> OP9
7:< Y HOME 5:> OP10
6:< IP1
j - * J2: 7:< P2
1i< Z + LIMIT
2:< Z - LIMIT J12:
7 3:< Z HOME 1:< IP3
- 5:< PROBE 2:< IP4
- 6:< TQOL RELEASE 3:< IPS
7:< SPINDLE RPM 5:< IP6
6:< IP7
0C24 J3: 7:< IP8
PCB27 1rs 1:< EnciA X
e . < E£nc <
BUILD! =1 B e s 8 £
- ® s :< Enc i<
) 123 slel oo HFTERS 7i< Enc3B Z 5i< IP12
1:< ATC LIFTER IS UP ble s ATCTOOL IN Jb: gf: :Sﬁ
2:< ATC LIFTER IS DOWN 10 2| j = * 7 Y g:AZITMYAm SPINDLE 1:< Enc4A ’
3:< ATC TOOL IN CAVITY E 4 howad 8 le o yp 2:< Enc4B Jih:
5:< MAIN SPINDLE IS UP 5 B Rob 12 i< MAIN SPINDLE 3:< Enc5A 1:< IP15
SiZ NOX SPIDLE 1S UP 1L Te 15 DOWN 8i< Encon 5i< Evroency sTop
8:> Watchdog o[ TJio 0c25 [ pUX SPINDLE 7:< EncéB 5i< RESET DRIVES
e [12° PCB27 Si< +24 VOLT 6:< ATC CLAMP IS OPEN
10 > Drive Enable @E- -T J5: 7:< ATC CLAMP IS CLOSED
A3 14 1:> SPINDLE SELECT
12:> 451 146 j = * 2:> ATC TOOL CLAMP J15:
13:> — 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
1h4:> 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
15:> QF 7 6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
j - * 7:> ATC DRAWER 5:< MAIN SPINDLE IS UP
J

24
1
GND g 2 1 3
2:> +5V —

DRAFT
DO

6:
1:PWM> X
2:PWM> Y
3:PWM> Z
5:PWM> SPINDLE
6:PWM>

7:PWM>

7:< AUX SPINDLE IS UP

1i<
2:<
3:<
5:<
6:<
7:<

16:
AUX SPIN IS DOWN

THC + LIMIT
THC TOUCH
THC UP
THC DOWN

Q8 J7: START CYCLE
2N3906 1:STEP1> THC
2:DIRL> THC
3:STEP2>
5:DIR2> > OUTPUT
B U I D ' 6:STEP3> < = INPUT
| 7:DIR3> ATC = AUTO TOOL
CHANGER
[ ] J8: MS = MAIN SPINDLE
1:STEP4>
2:DIR4>
3:STEP5>
5:DIRS.
6:STEPG>
7:DIR6>
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[ 2 | 3 | 4 | 5 [
Global Pins: J9:
(Available on all connectors) 1:> MS CAVITY CLEANER
2:> MS CUT CLEANER
4:> Ground 3:> THC TORCH ENABLE
oar 8:> Watchdog 5:> SPINDLE FWD
9:> 6:> SPINDLE REV
[ 10:> Drive Enable 7:> DRIVE RESET
igital Inputs
12:> J10:
13:> 1:> OP1
14:> 2:> 0P2
15:> QE (+3.3V) 3> OP3
16:> Ground 5:> OP4
6:> OPS
J1: 7:> OP6
1:< X + LIMIT
2:< X = LIMIT J11:
3:< X HOME 1:> OP7
S5:< Y + LIMIT 2:> 0P8
0C26 6:< Y — LIMIT 3:> OP9
7:< Y HOME 5:> OP10
pPCB27 6:< IP1
‘Eﬂ'li J2: 7:< IP2
1i< Z + LIMIT
R66 ->I = * 2:< Z = LIMIT J12:
6 3:< Z HOME 1< IP3
5 S5:< PROBE 2:< IP4
6:< TOOL RELEASE 3:< IP5
RE7 -— 7:< SPINDLE RPM 5:< IP6
s S 6:< IP7
J3: 7:< IP8
1:< EnclA X
0c27 2:< EnciB X J13:
PCB27 1S 3i< Enc2A Y 1< IP9
5 2o 1:< GND 5:< Enc2B Y 2:< IP10
'-EEIJ— 3 o 2:< AUX SPIN IS 6:< Enc3A Z 3:< IP11
R68 ->I = *_ L |- DOWN 7:< Enc3B Z g< :gg
S i< <
1:< AUX SPIN IS DOWN )26 6 5 le 2:< ;:E ]Tobchp-:T Jb: 7:< IP14
2:< THC + LIMIT 7 6 | 5:< THC UP 1:< EnclA
SRR :
3:< THC TOUCH 71> 6:< THC DOWN 2:< Enc4B Ji4:
5:< THC UP lir—/ 2| R69 s ped * 51® 7:< START CYCLE 3:< Enc5A 1:< IP15
6:< THC DOWN 3 L E7R ® Bre—t-PhVOLT 5:< Enc5B 2:< IP16
7:< START CYCLE 3 6 R72 J25— 6:< EncbA 3:< EMERGENCY STOP
8:> Watchdog 7:< Enc6B 5:< RESET DRIVES
9:> 71 48, 0c28 6:< ATC CLAMP IS OPEN
10:> Drive Enable <9 _l10 J5: 7:< ATC CLAMP IS CLOSED
11:> 11 12 pce27 1:> SPINDLE SELECT
12:> @E' '?0 5 2:> ATC TOOL CLAMP J15:
13:> o Ta H3o 3:> ATC TOOL LIFTER 1:< ATC LIFTER IS UP
14> A5 6 R0 ->I = * 5:> ATC LIFTER CLAMP 2:< ATC LIFTER IS DOWN
15:> OE E— 6 6:> ATC SHUTTER 3:< ATC TOOL IN CAVITY
6:< 0
_?71@_ = J6: 7:< AUX SPINDLE IS UP
s| A~ 1:PWM> X
2:PWM> Y 16:
51 3:PWM> Z 1:< AUX SPIN IS DOWN
5:PWM> SPINDLE 2:< THC + LIMIT
J27 6:PWM> 3:< THC TOUCH
1 7:PWM> 5:< THC UP
R — = 6:< THC DOWN
|2} N J7: 7:< START CYCLE
1:STEP1> THC
Q9 2:DIR1> THC
2N3906 3:STEP2>
5:DIR2> > = OUTPUT
6:STEP3> < = INPUT
7:DIR3> ATC = AUTO TOOL
CHANGER
L4 JB: MS = MAIN SPINDLE
1:STEP4>
2:DIR4>
3:STEP5>
5:DIRS.
6:STEP6>
7:DIR6>
Sheet: /J16 BOARD/
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