
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

AN
A

LO
G

D
IG

IT
AL

M
PG

S

D
IG

IT
AL

TB
6

TB
5

01
02
03
04
05
06
07
08

SPN-GND
SPN-VDC
SPN-+10v

NC

01
02
03
04
05
06
07
08

FL
D

 P
W

R

TB4

SPN-ENA
SPN-ENA+
SPN-DIR-
SPN-DIR+

TB1

RS
-4

22
TB

3

GND
STEP-
STEP+
DIR-
DIR+
+5VP

S/
D

 0
4

EN
CO

D
ER +5VP

ENCA+
ENCA-

ENCB+
ENCB-

GND

IDX+
IDX-
GND
RX+
RX-
TX+
TX-

PO
W

ER

Vin+

Vin-
Vin-

SP
IN

DL
E

VFIELD
VFIELD
VFIELD
VFIELD
Vin+

Vin-
NC
NC

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

TB
2

S/
D

 0
0

S/
D

 0
1

S/
D

 0
2

S/
D

 0
3

24

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

W
2

W
3

W
4

W
5

EX
PA

N
SI

O
N

  P
1

EX
PA

N
SI

O
N

 P
2

W
6

W1

W
7

W
12

W
9

RJ
-4

5

+5V
GND

W10
W11
W13

W
8

+5VP

Vin+

GND
STEP-
STEP+
DIR-
DIR+
+5VP
GND
STEP-
STEP+
DIR-
DIR+
+5VP

GND
STEP-
STEP+
DIR-
DIR+
+5VP

GND
STEP-
STEP+
DIR-
DIR+
+5VP

16
17
18
19
20
21
22
23
24

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

I00
I01
I02
I03
I04
I05
I06
I07
I08
I09
I10
I11
I12
I13
I14
I15

I16
I17
I18
I19
I20
I21
I22
I23
I24
I25
I26
I27
I28
I29
I30
I31

O00
O01
O02
O03
O04
O05
O06
O07

O08
O09
O10
O11
O12
O13
O14
O15

D
IG

IT
AL

DI
G

IT
AL

MESA 7i76E/ED

TB105

TB106

A-

B-

A+

B+ EA-

EB+
EB-

VCC
GND

EA+

1 2
4 5

3
6

LR1

L
1

L
2

G
N

D

E
M

I 
F

il
te

r
T

1

T
2

EF1

CB2

MCB

CB1

2 1
4 3

A2A1
C2

2 1
4 3

A2A1
C1

P
S

U

L2/N
GND

L1 COM

V+
V+PSU124VDC

P
S

U

L2/N
GND

L1 COM

V+
V+

PSU215VDC

F04

A+
A-
B+
B-
VDC
GND

PU+
PU-
DR+
DR-
MF+
MF-

PEND+
PEND-
ALM+
ALM-

EB-
EB+
EA+
EA-

VCC
EGND

CL86Y
STEPPER DRIVE

Z-AXIS

F03

26

16
15

25
18

28

A2
A1

S
TR1

L1

L2

FAN1A
ENC FAN

F01
F02

TB17 (L1)

TB18 (L2)

TB11
TB12
TB13

TB14
TB15
TB16

TB101

1 23
12 34 4

C2

1 23
12 34 4

C1

1 23
12 34 4

B03

1 23
12 34 4

B04

1 23
12 34 4

B05

1 23
12 34 4

B06

1 23
12 34 4

B07

1 23
12 34 4

B08

1 23
12 34 4

B09

1 23
12 34 4

B10

1 23
12 34 4

B11

1 23
12 34 4

B12

1 23
12 34 4

B13

1 23
12 34 4

B14

1 23
12 34 4

B15

1 23
12 34 4

B16

1 23
12 34 4

B17

1 23
12 34 4

B18

1 23
12 34 4

B01

1 23
12 34 4

B02

+- LSW1
Z+

PSU1/V+ - F03

PSU1/V+ - F03
PSU1/V+ - F04

PSU1/V+ - F04

F03-TB3/VIN+

F03-TB3/VIN+

F03 - TB101
TB101-TB201

CR1/22-L1/A1

CR1/14-SW01/A2

A-

B-

A+

B+ EA-

EB+
EB-

VCC
GND

EA+

A+
A-
B+
B-
VDC
GND

PU+
PU-
DR+
DR-
MF+
MF-

PEND+
PEND-
ALM+
ALM-

EB-
EB+
EA+
EA-

VCC
EGND

CL86Y
STEPPER DRIVE

ATC

A-

B-

A+

B+ EA-

EB+
EB-

VCC
GND

EA+

A+
A-
B+
B-
VDC
GND

PU+
PU-
DR+
DR-
MF+
MF-

PEND+
PEND-
ALM+
ALM-

EB-
EB+
EA+
EA-

VCC
EGND

CL86Y
STEPPER DRIVE

X-AXIS

A-

B-

A+

B+ EA-

EB+
EB-

VCC
GND

EA+

A+
A-
B+
B-
VDC
GND

PU+
PU-
DR+
DR-
MF+
MF-

PEND+
PEND-
ALM+
ALM-

EB-
EB+
EA+
EA-

VCC
EGND

CL86Y
STEPPER DRIVE

Y-AXIS

L1

L1
L1

L1
L1

L1

L2
L2

L2
L2

L2

L2

L1-CB2
L1-CB1

L1-CB2

L1-CB1

L2-CB2
L2-CB1

L2-CB2

L2-CB2

L2-F02

L1-F01

L2-F02
L1-F01

CB2/L1-C2
CB2/L2-C2

CB2/L1-C2
CB2/L2-C2

CB1/L1-C1
CB1/L2-C1

CB1/L1-C1
CB1/L2-C1

C1/L1-PSU3
C1/L2-PSU3

C2
/L

2-
G

S3
/L

2
C2

/L
1-

G
S3

/L
1

TB17-TR1/15

TB17-PSU1

TB17-PSU1

TB17-TR1/15

TB18-C1/A2

TB18-C1/A2

TB18-PSU1

TB18-PSU1

TR1/18-C2/A1

TR1/18-C2/A1

TR1/28-C1/A1

TR1/28-C1/A1

TB18-C2/A2

L1

L2

FAN1B
ENC FAN

TB17-FAN1

TB18-FAN1

TB17-K1/11

TB17-K1/11

TB18-K1/21

TB18-K1/21

L2
L1

K1/14-CA1/1

K1/24-CA1/3

K2/14-CA2/1

K2/24-CA2/3

K3/14-CA3/1

K3/24-CA3/3

K4/14-CA4/1

K4/24-CA4/3

K11/14-CD1/1

K6/14-CD2/1

K7/14-CD3/1

K8/14-CD4/1

K9/14-CD5/1

K10/14-CD6/1

K1-K10/A1-TB103

O03-K7/A2
O02-K8/A2
O01-K9/A2
O00-K10/A2

O04-K6/A2

K1-K10/13-TB103

I15-CB01/1
I14-CB02/1
I13-CB03/1
I12-CB04/1
I11-CB05/1
I10-CB06/1
I09-CB07/1
I08-CB08/1
I07-CB09/1
I06-CB10/1
I05-CB11/1
I04-CB12/1

I02-CB14/1
I03-CB13/1

VFIELD-CBxx/3

Z/
D

IR
+

A/
D

IR
+

Z/
ST

P+

A/
ST

P+

I01-CB15/1

(24VDC INPUTS)

MAIN ON

ON

ON (ESTOP OFF)

240VAC

15VDC

TB11 TO TB18
LR1
EF1

CONDITION COMPONENT VOLTAGE-IN

PSU1
PSU2

240VAC
240VAC
240VAC
240VAC

PC

TB101, 102, 201 24VDC

(E-STOP ACTIVE)

MESA 7i76ED 24VDC

MESA 7i73 5VDC (FROM 7i76ED)

CR1 24VDC
TB202 24VDC
L1 24VDC
L2 24VDC
FAN4 24VDC

CR1/A11-SW02/A1

I24-CB16/1

TB17 (L1)

TB18 (L2)

TB101-K1/A2

TB101-K1/A2

TB18-K2/21
TB18-K4/21

TB18-K2/21

TB18-K4/21

TB18-K5/21

TB18-K3/21

TB17-K2/11
TB17-K4/11

TB17-K2/11

TB17-K4/11

TB17-K5/11

TB17-K3/11

O07-K2/A2
O06-K3/A2
O05-K4/A2

O08-K11/A2

TB103 24VDC
TR1

C1
C2

24VDC

240VAC
240VAC

PSU3 240VAC
VFD-GS3 240VAC (BUSS)
STEP DRIVES 95VDC

CB01-CB18 24VDC

K1-K11 24VDC
CR2 24VDC

I23-CB17/1
I22-CB18/1

TB103-TR1/A2

15V
0V PC1

ODROID PC

L1
L2
GND

MONITOR MON1
MONITOR

TB17-MON1

TB18-MON1

PSU2/V+-PC1
PSU2/COM-PC1

PSU2/V+-PC1
PSU2/COM-PC1

TB17-MON1
TB18-MON1

TOROID
V1-OUT
V1-OUT

V2-OUT
V2-OUT

L1

L2

PSU3
95VDC

DC+
DC+
N/C
DC-
DC-

AC+
N/C
AC+

DC+
DC+
N/C
DC-
DC-

AC+
N/C
AC+

AC+
AC+

DC+
DC-

RECTIFIER

95VDC

5VDC

T
1

T
2

T
3

L
1

L
2

L
3

AI1
AI2

AI3

DO1

DO3

R1
R1C

AO

G
N

D

G
N

D

DO2

B
1

B
2

A/O
BA/O
COM

VP
DCM

A
A/
B

B/

R1O

+10V

DI11
DI10
DI09
DI08
DI07
DI06
DI05
DI04
DI03
DI02
DI01

DCM
+24V

FO G
S

3

DOC

ACM

GS3

BRAKE RESISTOR
300W 70OHM

M

SPINDLE MOTOR

+- LSW2
X+

+- LSW3
X-

+- LSW4
Y+

+- LSW5
Y-

+- LSW6
A INDEX

+- LSW7
PDB UP

1
2

3
1

2
3

4
4

1
2

3
1

2
3

4
4

1
2

3
1

2
3

4
4

1
2

3
1

2
3

4
4

color change at
inline connector

no color change
at connector

E
6

E
n

c
o

d
e

r

U
S

 D
ig

ita
l +5V

Gnd
A+
A-
B+
B-
Z+
Z-

ENC1

ENC1-Z-
ENC1-Z+

ENC1-B-
ENC1-B+

ENC1-A-
ENC1-A+

ENC1-0V
ENC1-5V+

C2/L1-GS3/L1
C2/L2-GS3/L2

G
S3

/R
1O

-I2
7

G
S3

/R
1-

VF
LD

+
G

S3
/A

O
-I0

0
G

S3
/D

I0
2-

DI
R+

G
S3

/D
I0

1-
EN

A+

G
S3

/A
CM

-S
PN

-
G

S3
/A

I1
-S

PN
+

G
S3

/+
10

V-
SP

N
+1

0V
G

S3
/D

CM
-E

N
A-

+- LSW8
ATC IN

+- LSW9
ATC OUT

+- LSW10
ATC HOME

+- LSW11
ATC INDEX

SW17
PDB RELEASE

Vin
Vout

Air Pressure
Switch SW21

AIR PSI

1
2

3

1
2

3

A1

1
2

3

1
2

3

A2

1
2

3

1
2

3

A3

1
2

3

1
2

3

A4

1
2

3

1
2

3

A5

1
2

3

1
2

3

A6

1
2

3

1
2

3

A7

1
2

3

1
2

3

A8

1 23
12 34 4

D1

1 23
12 34 4

D2

1 23
12 34 4

D3

1 23
12 34 4

D4

1 23
12 34 4

D6

1 23
12 34 4

D7

1 23
12 34 4

D8

M
L1

L2
PE

FLOOD
L2

L1
GND L?

LIGHTS

M
L1

L2
PE FAN3

SPINDLE FAN

V+
V-
GND

AIR1
PDB CYL

1 23
12 34 4

D5

TB103

CR1/24-TB103

TB103-TR1/A2 K1-K5/A1-TB103
K1-K10/13-TB103

TB104

14
13

A2
A1K6BLAST

14
13

A2
A1K7ATC CYL-EXTEND

14
13

A2
A1K8ATC CYL-RETRACT

14
13

A2
A1K9SPINDLE LOCK CYL

14
13

A2
A1K10MIST

14
13

A2
A1K11PDB

24

14
11

21
12

22

A2
A1

K1LIGHTS

24

14
11

21
12

22

A2
A1

K2FLOOD

24

14
11

21
12

22

A2
A1

K3SPARE

24

14
11

21
12

22

A2
A1

K4SPINDLE FAN

24

14
11

21
12

22

A2
A1

K5SPARE 240V

O07-K2/A2

O06-K3/A2

O05-K4/A2

O03-K7/A2

O02-K8/A2

O01-K9/A2

O00-K10/A2

O04-K6/A2

O08-K11/A2

I00-GS3/AO

(UNWIRED SPARES)

(240VAC OUTPUTS)

(24VDC OUTPUTS)

V+
V-
GND

AIR7
SPARE

V+
V-
GND

AIR8
SPARE

V+
V-
GND

AIR4
ATC CYL-RETRACT

V+
V-
GND

AIR2
AIR BLAST

V+
V-
GND

AIR3
ATC CYL-EXTEND

V+
V-
GND

AIR9
SPARE

V+
V-
GND

AIR6
MIST

V+
V-
GND

AIR5
SPINDLE LOCK CYL

V+
V-
GND

AIR10
SPARE

TB110 TB108TB109

VF
IE

LD
-T

B1
09

O
09

-T
B1

08

X/
M

F+
Y/

M
F+

Z/
M

F+
A/

M
F+

X/
A

LM
+

X/
A

LM
+

A/
A

LM
+

Z/
AL

M
+

K6-K11/A1-TB104

K6-K11/A1-TB104

SW01
ESTOP

SW02
RESET

L1

24

14
11

21
12

22

A2
A1

CR1ESTOP

CR1/A2-O15
ESTOP

CR1/22-L1

CR1/14-SW01
CR1/A11-SW02

TB101-TB201

JUMPER W1
LEFT HAND
POSITION

V+
OUT
GND

TOOL

SETTER

V+

TS

P
R

O
B

E

V+

ERR
OUT
GND
GND

W
iF

i

R
E

C
E

IV
E

R

+- LSW12
SPINDLE LOCK SENS

+- LSW13
ATC COLLISION

V+
V-

PC FAN

O14-K1/A1

O14-K1/A1

02

R1C2
15

R2C7

03

R1C3

04

R1C4

05

R1C5

06

R1C6
10

R2C2

11

R2C3

12

R2C4

13

R2C5
18

R3C2

19

R3C3

20

R3C4

21

R3C5

22

R3C6

SNGL BLKOPT STOP BLK SKIP
MIST BLASTFLOOD

SPARE

07

R1C7
14

R2C6
23

R3C1

24

R3C8

16

R2C8

08

R1C8

01 02 03 04 05 06 07 08
09 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24

RAPID 100%RAPID 25%RAPID 1%
SPN CW SPN STOP SPN CCW

SPARE SPARE
SPARESPARESPARE

SPARE SPARE

01

R1C1
09

R2C1
17

R3C1
26

R4C2

27

R4C3

28

R4C4

29

R4C5

30

R4C6

31

R4C1

32

R4C8

25

R4C1

25 LIGHTS

ATC FWD

26 27 28 29 30 31 32

SPARE

SPARE

ATC REV ORIENTFRO -10%

ROW1-KEY4

ROW2-KEY5

ROW3-KEY6

ROW4-KEY7

W
2

W
3

W
4

W
5

01

W
6

W
7

W
8

02
03 04
05 06
07 08
09 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34

01 02
03 04
05 06
07 08
09 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

GND

GND

I-00 I-01
I-02 I-03
I-04 I-05
I-06 I-07

I-08
I-09 I-10
I-11 I-12
I-13 I-14
I-15
O-00
O-01

OD00
OD01 +5V

+5V

ANA ANA

/FLT
3.3V
/COM

KEY8

KEY15

KEY9
KEY11
KEY13

KEY14
KEY12
KEY10

O-06
O-08

O-07
O-09

O-10
O-12

O-11
O-13
KEY5
KEY7

KEY4
KEY6

O-17
O-15
O-02
O-04 O-05

O-03
O-14
O-16

NC
+5V

W
9

W
10

W
11M
es

a
7i

73

GND
GND

GND

GND GND
GNDGND

GND

GND

GND

NC NC
NC

NC
+5V

COL8 - KEY15
COL7 - KEY14
COL6 - KEY13
COL5 - KEY12
COL4 - KEY11
COL3 - KEY10

COL2 - KEY9
COL1 - KEY8

SRO -10%
FRO 100%
SRO -10%

FRO +10%
SRO -10%

SW05

AXIS-SEL

SW06

AXIS-INC

SW04
FEED HOLD

SW03
CYC STRT

+5V
0V
A
B

SW07

MPG

4.7K

19

3

17

1

19

3

17

1

MPG PENDANT

4.7K

4.7K

4.7K
4.7K
4.7K
4.7K
4.7K

1
2

3
4A

2
A

1

1: A+
2: A-
3: B+
4: B-
5: Z+

6: CO M
7: re se rv ed
8: HAL L S3
9: LIMIT+

1: +5 V (Au x E nco der O ut)
2: E CO M
3: +5 V (Au x Logic  Po we r In)
4: Au x A+ / S te p+
5: Au x A- / S tep -
6: Au x B+ / Dir+
7: Au x B- / Dir-
8: Au x Z+
9: Au x Z-
10 : E nc O ut. A+  ( unbuf fe re d)
11 : E nc O ut A- ( unbuff ere d)
12 : E nc O ut B+  (unbuf fe re d)
13 : E nc O ut B- ( unbuff ere d)
14 : E nc O ut Z+  (unbu ffe red)
15 : E nc O ut Z- ( unbuff ere d)
16 : E nc O ut A+  (buffere d)
17 : E nc O ut A- ( buffe re d)
18 : E nc O ut B+  (buffere d)
19 : E nc O ut B- ( buffe re d)
20 : E nc O ut Z+  (buf fe re d)
21 : E nc O ut Z- ( buffe re d)
22 : ACO M
23 : AO UT (a nalog  ou t)
24 : ILIMIT (a nalog lim it input)
25 : Com m a nd+

U
V
W

DC Bus +
DC Bus -

L2/N
L1

GND

GND

U
lt

ra
 3

0
00

26 : Com m a nd-
27 : IOCO M
28 : IOCO M
29 : IOP WR
30 : IOP WR
31 : INPU T1
32 : INPU T2
33 : INPU T3
34 : INPU T4
35 : INPU T5
36 : INPU T6
37 : INPU T7
38 : INPU T8
39 : O UTPUT 1
40 : O UTPUT 2
41 : O UTPUT 3
42 : O UTPUT 4
43 : RE LAY+
44 :RE LAY -

1 8
9 15

10 : Z-

11 : The rm ost at
12 : HALL S 1
13 : HALL S 2
14 : +5V
15 : LIMIT-

A
ll

en
 B

ra
d

le
y

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

31

32

33

34

35

36
22

23

24

37

38

39
25

26

27

40

41

42
28

29

30

43

44

14
26

10

15
37

11

13
15

9

16
48

12

START HOMING

HOME SENSOR

FAULT DISABLED

AXIS HOMED

DRIVE OUTPUTS
MESA INPUTS

DRIVE INPUTS
MESA OUTPUTS

24VDC (IOPWR)
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