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This drawing is our property. Duplication, 

unauthorized use of any kind is prohibited.

Without Approval use only for inquiry.

6

09501
GJO

6

CNC MACHINE 

09501-PRJ1
3-Jan-2021 

CNC_Machine.prj

Title

Size: Drw. Nr

File:

Rev:

Sheet of

A

Drw. Type:

Prj. NrScale:

Date Name

Drawn

Modified

Checked

Approval: Change Change Date Name

Notification Nr.Index

PCB Nr. N/A
Used in Repl.for

Prototype Production

PCB Name: N/A

PCB Type:

Requires TGL-017 Font

Build No.

BOM Done?

17:32:30

L:\01_GJO_PROJ\ACTIVE_PRJ\2005\9501-CNC\9501_PS\9501_PS.DDB - NEW_DRAWINGS\CNC_Machine.prj

Name
Z-AXIS_A.SCH

Name
PS_R0.sch

Name
PS_Stepper.sch

Name
PS_WIR.sch

Name
Y-AXIS.SCH



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Unless otherwise specified, all values are as follows: 
resistor values are in Ohms, i.e. 0R47, 5R6, 220, 5K6, 22K
capacitor values are in Microfarads, i.e. 220p, 0u1, 2u2, 33
inductor values are in Microhenries, i.e. 0u22, 5u6, 68, 2m2

This drawing is our property. Duplication, 

unauthorized use of any kind is prohibited.

Without Approval use only for inquiry.

1

09501
GJO

6

MILLING HEAD/GANTRY WIRING

9501-CNC-MHG-E01-R01
3-Jan-2021 

Z-AXIS_A.SCH

Title

Size: Drw. Nr

File:

Rev:

Sheet of

A3

Drw. Type: Prj. Nr

Scale:

Date Name

Drawn

Modified

Checked

Approval: Change Change Date Name

Notification Nr.Index

PCB Nr. N/A
Used in Repl.for

Prototype Production

PCB Name: N/A

PCB Type:

Requires TGL-017 Font

Build No.

BOM Done?

17:32:30

L:\01_GJO_PROJ\ACTIVE_PRJ\2005\9501-CNC\9501_PS\9501_PS.DDB - NEW_DRAWINGS\Z-AXIS_A.SCH

8

15

7

14

6

13

5

12

4

11

3

10

2

9

1

P3

S301

S302

1

2

3

4

J9

1

2

3

4

P9
WHITE
YELLOW
RED
BLUE

X-AXIS STEPPER MOTOR ASSEMBLY AND DRIVE UNIT

FLAT RIBBON CABLE

VIOLET
GREEN

YELLOW
BLK

RED

WHITE
GRAY

Z-AXIS CARRIAGE RIBBON CABLE 
INTERCONNECT ASSEMBLY PCB

LIMIT SWITCH RIGHT

LIMIT SWITCH LEFT

INTERCONNECT ASSEMBLY PCB
X-AXIS CARRIAGE RIBBON CABLE

X-AXIS CHASSIS

A301
A401

OUT1
OUT2

OUT3
OUT4

Z-AXIS STEPPER MOTOR

WHITE
YELLOW
RED
BLUE

BH-200-56-50X
(127-S-80361-G)

COMPLETE GANTRY ASSEMBLY

ISO801

ISO901

R801

R901

LIMIT POSITION SENSOR

HOME POSITION SENSOR

MILLING HEAD X-AXIS CARRIAGE ASSEMBLY

1

2

3

4

5

6

7

8

J602

1

2

3

4

5

6

7

8

P602

1

2

3

4

5

6

7

8

J601

1

2

3

4

5

6

7

8

P601

SPINDLE MOTOR MODE 8-PIN JACK MODE 8-PIN PLUG

PH-A

PH-B

PH-C

HC

HB

HA

+VCC

GND

RED

YEL

BLU

BLU

GRN

OR

BLK

RED

M601

R601
15K

SPEED CONTROL

YE
WH

GRY

MILLING HEAD ASSEMBLY

MODE 8-PIN PLUG

CABLE ARMOR

PART OF Z-AXIS ASSEMBLY
M501
BH-200-56-50X

1

2

3

4

5

6

7

J1

+STEPPER
-SPINDLE1
-SPINDLE2
+SPINDLE1
+SPINDLE2
STEP-GND
Z-CTL

Z-AXIS CONTROLLER BOARD A501

1

2

3

4

J5

-SPINDLE
-SPINDLE
+SPINDLE
+SPINDLE

1

2

3

4

P505

1

2

3

4

J2

1

2

3

4

5

6

7

8

J3

1

2

3

4

5

6

7

8

P503

1

2

3

4

5

6

7

P501

1

2

3

4

P502

A
V
X
-
50

B
L
10

 B
R
U
S
H
L
E
S
S
 P

O
W

E
R
 A

M
P
L
IF

IE
R

1

2

3

4

5

J2

1

2

3

4

5

J1

1

2

3

4

5

6

J3

PLUS INPUT
POWER GND
MOTOR PH-A
MOTOR PH-B
MOTOR PH-C

HALL SENSOR C
HALL SENSOR B
HALL SENSOR A

HALL SUPPLY+
HALL SUPPLY-

GND POT EXCITE
AMP ENABLE
FWD/REV
POT WIPER
6V POT EXCITE
+15V BIAS

35VDC

M301
BH-200-56-50X

ELN/A CNC MACHINE

PCB SCHEMATIC

NONE 1

GANTRY RIGHT HAND SUPPORT MEMBER

CON BOARD

500W

50V, 10A THREE-PHASE MOTOR CONTROL



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Unless otherwise specified, all values are as follows: 
resistor values are in Ohms, i.e. 0R47, 5R6, 220, 5K6, 22K
capacitor values are in Microfarads, i.e. 220p, 0u1, 2u2, 33
inductor values are in Microhenries, i.e. 0u22, 5u6, 68, 2m2

This drawing is our property. Duplication, 

unauthorized use of any kind is prohibited.

Without Approval use only for inquiry.

2

089501
GJO

6

POWER SUPPLY

9501-CNC-PSC-E01-R01
3-Jan-2021 

PS_R0.Sch

Title

Size: Drw. Nr

File:

Rev:

Sheet of

A3

Drw. Type: Prj. Nr

Scale:

Date Name

Drawn

Modified

Checked

Approval: Change Change Date Name

Notification Nr.Index

PCB Nr. N/A
Used in Repl.for

Prototype Production

PCB Name: N/A

PCB Type:

Requires TGL-017 Font

Build No.

BOM Done?

17:32:31

L:\01_GJO_PROJ\ACTIVE_PRJ\2005\9501-CNC\9501_PS\9501_PS.DDB - NEW_DRAWINGS\PS_R0.Sch

1

2

3

4

5

6 6

5

4

3

2

1

U1
TERMINAL_12

1

2

3

4

5

6 6

5

4

3

2

1

U2
TERMINAL_6

C1
10mF, 63V

C2
4.8mF, 25V

- +

D1
MDA990-3

S2

POWER

F1

5A

TR1

182M16

J1
PLUG AC MALE

POWER ENTRY AND SWITCH

BLK

WH

BRN

OR

RED

BLUE

GRAY

YEL

110V

110V

15V

15V

RED

REDBLK

BLK

RED

OR

+MOTOR

GND2

+STEPPER

LP3

LAMP

LP1

LAMP

GND1

LV

HV

F3

10A

F2

6A

R2

1R0
+VL

LP2

LAMP

SPINDLE POWER

R5

2K2, 0.5W

R4

4K7, 0.5W

R3

6K2, 0.25W

WH/GRY

WH/OR

WH/RED/BLK

WH/RED

PART OF FRONT PANEL

S1

SPINDLE POWER

TO PIN 2

TO SPINDLE NEGATIVE

TO PIN 1 and 3

To SPINDLE POSITIVE

To 7805

GND1 To DISTRIBUTION BOARD GND

CONTROL

SPINDLE

S

G

D

Q1/3
IRFZ44

S

G

D

Q2/4

IRFZ44

R1

100K

FET SWITCH ASSEMBLY

EACH FET IS IN PARALLEL

R9

10K

T1

6.3V, 0.2A

D2
1N4007

D3

1N4007 C8
47uF, 25VC4

47uF, 25V

ELN/A CNC MACHINE

PCB SCHEMATIC

NONE 1

(INT FUSED)

200VA

LEFT GANTRY BASE COMPARTMENT



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Unless otherwise specified, all values are as follows: 
resistor values are in Ohms, i.e. 0R47, 5R6, 220, 5K6, 22K
capacitor values are in Microfarads, i.e. 220p, 0u1, 2u2, 33
inductor values are in Microhenries, i.e. 0u22, 5u6, 68, 2m2

This drawing is our property. Duplication, 

unauthorized use of any kind is prohibited.

Without Approval use only for inquiry.

3

09051
GJO

6

STEPPER MOTOR CONTROL

9501-CNC-SMC-E01-R11
3-Jan-2021 

PS_STEPPER.sch

Title

Size: Drw. Nr

File:

Rev:

Sheet of

A3

Drw. Type: Prj. Nr

Scale:

Date Name

Drawn

Modified

Checked

Approval: Change Change Date Name

Notification Nr.Index

PCB Nr. N/A
Used in Repl.for

Prototype Production

PCB Name: N/A

PCB Type:

Requires TGL-017 Font

Build No.

BOM Done?

17:32:31

L:\01_GJO_PROJ\ACTIVE_PRJ\2005\9501-CNC\9501_PS\9501_PS.DDB - NEW_DRAWINGS\PS_STEPPER.sch

1234J
3

1234J
4

1234J
2

1234J
3

1234J
4

123J2

B
L
U

E

L
IL

A

G
R

E
E

N

B
L
A

C
K

B
R

O
W

N

R
E

D

O
R

A
N

G
E

Y
E

L
L
O

W

+L
V

G
N
D

+L
29

7 
R
E
G

G
N
D

O
U
T
3

O
U
T
4

O
U
T
1

O
U
T
2

O
U
T
3

O
U
T
4

O
U
T
1

O
U
T
2

B
R

O
W

N

R
E

D

O
R

A
N

G
E

Y
E

L
L
O

W

B
L
U

E

L
IL

A

G
R

E
E

N

B
L
A

C
K

L297/L298 STEPPER MOTOR CONTROL BOARD

X
-
A
X
IS

 a
nd

 Z
-
A
X
IS

 D
R
IV

E

Y
-
A
X
IS

P
C
 IN

T
E
R
F
A
C
E Z
-
A
X
IS

J
7

J1

J8

J5J6

TO PC LPT PORT

GND2

+STEPPER

GND1

+STEPPER

J1

O
U
T
3

O
U
T
4

O
U
T
1

O
U
T
2

O
U
T
3

O
U
T
4

O
U
T
1

O
U
T
2

+S
T
E
P
P
E
R

G
N
D

+S
T
E
P
P
E
R

8

15

7

14

6

13

5

12

4

11

3

10

2

9

1

P2

DB15

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

P1

CON26

+MOTOR

GND2

TO GANTRY CABLE

TO X-AXIS CON J6
Ribbon Cable Soldered to DB15

GANTRY TO X-AXIS INTERCONNECT CABLE

OUT3

OUT4

OUT1

OUT2

+STEPPER

GND1

X-LIMIT SWITCH RIGHT

X-LIMIT SWITCH LEFT

N/C

Z-AXIS DRIVE

26-PIN RIBBON CABLE

16-PIN DIP INTERCONNECT

no
t 

us
ed

YX

20V

TO POWER SUPPLY SIDE

D
B
15

 t
o 

X
/Z

-
A
X
IS

 a
nd

 S
pi

nd
le

HOME
1A

ENABLE
2A

DIR
3A

STEP
4A

GND
5A

+5V
6A

OUT1A
6B

OUT2B
2B

POWER GND
3B

+MOTOR
4B

OUT1B
5B

OUT2A
1B

A1

THSTEP25

HOME
1A

ENABLE
2A

DIR
3A

STEP
4A

GND
5A

+5V
6A

OUT1A
6B

OUT2B
2B

POWER GND
3B

+MOTOR
4B

OUT1B
5B

OUT2A
1B

A1

THSTEP25

X-AXIS

Y-AXIS

MICROSTEPPER UPGRADE DONE ON MARCH 14, 2004

BLK
VIO
YEL

RED

BLK
BLUE
BRN

RED

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

P1

DIP16

RIBBON CABLE

DISTRIBUTION BOARD

TO J2-PIN4
TO J2-PIN3

TO J2-PIN2
TO J2-PIN1

TO J4-PIN4
TO J4-PIN3

TO J4-PIN2
TO J4-PIN1

WIRING DISTRIBUTION BOARD

WIRING DISTRIBUTION BOARD

OBSOLETE - REMOVED

TO J7

DIR-X
GND

ST-Y

GND
DIR-Y

5V
ST-X

SPLICE to AWG22

WITH ALLEGRO A3977 and PIC CURRENT CONTROL

BOARDS ARE FROM THS Engineering, Tom Scarince

S
E
E
 T

H
S
 IN

T
E
R
F
A
C
E
 W

IR
IN

G

Each THS uses now a RXE110 SRF

LM317 is disabled

LM317 is disabled

TWISTED PAIR

Y-AXIS POSITIONING STAGE

ELN/A CNC MACHINE

PCB SCHEMATIC

NONE 1

RIGHT GANTRY BASE COMPARTMENT

36-PIN AMPHENOL IDC JACK

P1



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Unless otherwise specified, all values are as follows: 
resistor values are in Ohms, i.e. 0R47, 5R6, 220, 5K6, 22K
capacitor values are in Microfarads, i.e. 220p, 0u1, 2u2, 33
inductor values are in Microhenries, i.e. 0u22, 5u6, 68, 2m2

This drawing is our property. Duplication, 

unauthorized use of any kind is prohibited.

Without Approval use only for inquiry.

4

09501
GJO

6

Main Distribution Board

9501-CNC-WIR-E01-R01
3-Jan-2021 

PS_WIR.sch

Title

Size: Drw. Nr

File:

Rev:

Sheet of

A3

Drw. Type: Prj. Nr

Scale:

Date Name

Drawn

Modified

Checked

Approval: Change Change Date Name

Notification Nr.Index

PCB Nr. N/A
Used in Repl.for

Prototype Production

PCB Name: N/A

PCB Type:

Requires TGL-017 Font

Build No.

BOM Done?

17:32:32

L:\01_GJO_PROJ\ACTIVE_PRJ\2005\9501-CNC\9501_PS\9501_PS.DDB - NEW_DRAWINGS\PS_WIR.sch

1

2

3

4

J2

CON4

1

2

3

4

J3

CON4

2

3

4

5

6

7

8

1RN1

4K7

2

3

4

5

6

7

8

1RN2

4K7

1 2

3 4

5 6

7 8

9 10

J8

HEADER 5X2

IN
1

OUT
3

GND
2

GND
2B

U1

LM7805

JMP1

JMPR2

1K R3

JMPR6
1K

R1
1K

R4
1K R7

1K

R11

JMP

R5

1K

R12

JMP

F2

5A C2
220uF

C7
10uF

C5
220uF

C6
100uF

CR2
6V8, 1W

D1
1N3020

F1

0.5A

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

J7

CON16

DIR-Y
DIR-Y

GND

ENABLE-Y

GND

PULSE-X

RESET-X
H/F-X

GND

DIR-X

HOME-X

ENABLE-X

+5V

PULSE-Y

HOME-Y

RESET-Y
H/F-Y

VCC

STEP-X

DIR-X

STEP-Y

DIR-Y

Z-CTL

LIM-X

LIM+X

LIM+Y

LIM-Y

1 2

3 4

5 6

7 8

9 10

11 12

13 14

15 16

17 18

19 20

21 22

23 24

25 26

J1

HEADER 13X2

2
3
4
5
6
7
8
9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25

1

TO PC CENTRONICS CONNECTOR

VCC

LIM-Y

LIM+Y

LIM+X

LIM-X

Z-CTL

VCC

DIR-Y

STEP-Y

STEP-X

DIR-X

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

J6

IDC13X2

TO STEPPER MOTOR DRIVER BOARD

TO X-AXIS DRIVE

OUT3

OUT4
L298-2
L298-3

L298-13
L298-14

OUT1

OUT2

+20V

+20V

PGND

PGND

+RS485

LIM-X

LIM+X

-RS485

Z-DRV

+20V

GND

LIM-X

LIM+X

Z-DRV

1

2

3

4

J4

CON4

R13

JMP

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

J5

IDC13X2

TO Y-AXIS DRIVE

L298-2
L298-3

L298-13
L298-14

+20V

GND

LIM-Y

LIM+Y

TO STEPPER DRIVER OUTPUT

OUT3

OUT4

OUT1

OUT2

+20V

+20V

PGND

PGND

+RS485

LIM-Y

LIM+Y

-RS485

Z-DRV

+RS485

-RS485

TO STEPPER DRIVER OUTPUT

STEP-Y

H/F-X

H/F-Y

DIR-X

STEP-X

Z-DRV

GND

+20V

GND

Refers to DB25 PC Pins

N/C

N/C

(Future Use)

1

2

3

JP2

HEADER 3

1

2

3

JP1

HEADER 3

C3
0u22

C1
0u22

+20V

+20V MAIN
GND
+20V-STEPPER
GND

R8

47R, 2W

Added on to reduce PD in U1

VCC

VCC

H/F-Y

H/F-Y

HALF STEP
FULL STEP

HALF STEP
FULL STEP

Z-AXIS CONTROLLER
(NOT USED)

COIL2

COIL1

COIL2

COIL1

ELN/A CNC MACHINE

PCB SCHEMATIC

NONE 1

1

2

J?

CON2

+20V SWITCHED
GND

+CTL
GND

CTL DUST COLLECTION SYSTEM



1 2 3 4

A

B

C

D

4321

D

C

B

A

Unless otherwise specified, all values are as follows: 
resistor values are in Ohms, i.e. 0R47, 5R6, 220, 5K6, 22K
capacitor values are in Microfarads, i.e. 220p, 0u1, 2u2, 33
inductor values are in Microhenries, i.e. 0u22, 5u6, 68, 2m2

This drawing is our property. Duplication, 

unauthorized use of any kind is prohibited.

Without Approval use only for inquiry.

5

09501
GJO

6

Y-AXIS ASSEMBLY

09501-Y-AXIS1
3-Jan-2021 

Y-AXIS.SCH

Title

Size: Drw. Nr

File:

Rev:

Sheet of

A

Drw. Type:

Prj. NrScale:

Date Name

Drawn

Modified

Checked

Approval: Change Change Date Name

Notification Nr.Index

PCB Nr. N/A
Used in Repl.for

Prototype Production

PCB Name: N/A

PCB Type:

Requires TGL-017 Font

Build No.

BOM Done?

17:32:32

L:\01_GJO_PROJ\ACTIVE_PRJ\2005\9501-CNC\9501_PS\9501_PS.DDB - NEW_DRAWINGS\Y-AXIS.SCH

S1

S2

LIMIT SWITCH BACK

LIMIT SWITCH FRONT

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

P5

IDC13X2

TO DISTRIBUTION BOARD

Y-AXIS MECHANICAL ASSEMBLY

OUT3

OUT4

OUT1

OUT2

+20V

+20V

PGND

DGND

+RS485

LIM-Y

LIM+Y

-RS485

Z-DRV

BH-200-56-50X
(127-S-80361-G)

M2
BH-200-56-50X

RIBBON CABLE

N/C

N/C

N/C

N/C

N/C

EL

N/A CNC MACHINE

PCB SCHEMATIC

NONE 1


