
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VFD analog side
Isolated

PC side

Sheet  3
Gain

+10vdc

For non-isolated Leave out R1, U1 and U18
Install Jp4, JP5, and JP6
Replace D12 with a 1N4733 5.1v zener diode
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SPD-

SPD+

VFDGnd

VFD12v

VFD12

ISOGnd

SPD+

SPD-

PWM

ISO12

C6
1uf

R7
10k

VR1
10k pot1

3

2
4

C7
1uf

R2

330

C32
1uf

+

-

U14B

LM393

5

6
7

8
4

D15

Yellow LED

JP4

JUMPER

L3

1500uh

R3

4.7k

C10
.1

D16

1N4002

C37
.1

R60

10k

C38
.1

U18
4N35

2
1

5
4

R1

200

JP5

JUMPER

U1

VBSD1-S12-S12-SIP 

1

2 3

4Gnd

Vin V0

Vout

R8

10k

C1
1uf

ZD12

1n4740

1
2

R61

10k

TP9
VFD12v

1
T

P

R9

10k

+

-

U5B

LM358A

5

6
7

8
4

TP10
Gain

1
T

P

TP8
VFDGnd

1
T

P

R10
1k

R6
10k

+

-

U5A

LM358A

3

2
1

8
4

+

-

U14A

LM393

3

2
1

8
4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

T
o
 
S
p
i
n
d
l
e
 
D
r
i
v
e

O
p
e
r
a
t
o
r
 
C
o
n
s
o
l
e

Sheet  5

Sheet  2

Sheet  5

Sheet  6

Sheet  6

Sheet 1

Sheet  6

To PPort
Sheet 4

Sheet 5

Sheet 5

Sheet 5

Sheet 5

Removed the opto
isolation , 
The relays give
plenty of
isolatioin.
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Title
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Date: Sheet of

SPD+
SPD-

O3-
O3+

ACCinput

MachineOKLED- ISOGnd

O1-

PcOKLED+

SpindleModeSw
spindleStartSw
SpindleStopSw
SpindleDir

SpindleCommon

O1+

ManSpd
MachineOKLED+

O2+

PcOKLED-

V-

ACCret

CoolantNO

CoolanWiper

StartPulse1

StartPulse2

O2-

O2-

Iso12

Probe

O3-

O1-

Iso5

SPD+
SPD-

SpindleMode

SpindleDir

SpindleStartSw
SpindleStopSw

ManSpd

WatchDog

Run_Reverse

coolantNO

Run_Forward

Drive_Start

SoftStrt

Probe

ISOGnd

coolantWiper

StartPulse2

StartPulse1

CoolantOut

MinLimit

PC12v

PC5v ISO12

Iso5

J1

651-1934942

1
2
3
4
5
6
7
8
9

10

Q3

2N4403

R16

1k
R56
10k

U9D

ULN2803

4
109

15 IN
COMGND

OUT

R21
470

R17
470

K5

srudh-sh-112d1 Mouser

3
4

2
1

JP1

JUMPER

JP2

JUMPER
JP3

JUMPER

U9B

ULN2803

2
109

17 IN
COMGND

OUT

U9A

ULN2803

1
109

18 IN
COMGND

OUT

K2

srudh-sh-112d1 Mouser

3
4

2
1

F2

4 amp

1 2

K3

srudh-sh-112d1 Mouser

3
4

2
1

U9E

ULN2803

5
109

14 IN
COMGND

OUT

K4

srudh-sh-112d1 Mouser

3
4

2
1

D9

 Green LED

J3

68179CP   Jameco

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

K7

srudh-sh-112d1 Mouser

3
4

2
1

R18

1k

R63
520

U15

PS2501-1

1
2

4
3

U9C

ULN2803

3
109

16 IN
COMGND

OUT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Screw
Terminals

T
o
 
G
e
c
k
o
 
D
r
i
v
e
s

G
e
c
k
o
 
D
i
s
a
b
l
e
 
H
e
a
d
e
r

P
a
r
a
l
l
e
l
 
P
o
r
t
 
 
H
e
a
d
e
r

Current limit resistor for drives

L
i
m
i
t
/
H
o
m
e
 
S
w

step/DirBuffer

Sheet 2

Sheet  3

Sheet  5

Sheet 5

0 to

10000hz

15khz

Added for test  unit

normal

Test
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Xdir
Xstep
Ydir
Ystep
Zdir
Zstep
Adir

AutoCoolant

Astep

ASpindleDir
WDogPulse

Spare2
Spare1

HomeLims

Spare1

Spare2

AAxisStep

YAxisStep

YAxisDisable
XAxisCurrentSetRet

YAxisDir

XAxisDir

YAxisCurrentSet

AAxisDisable

ZAxisDisable

XAxisDisable

YAxisCurrentSetRet

XAxisStep

ZAxisCurrentSet

AAxisCurrentSetRet
AAxisCurrentSet

XAxisCurrentSet

ZAxisCurrentSetRet

XAxisCommon

ZAxisCommon

AAxisDisable

Estop

HomeLims

AAxisCurrentSet

AAxisCurrentSetRet

ZAxisCurrentSet

ZAxisCurrentSetRet

YAxisCurrentSet

YAxisCurrentSetRet

XAxisCurrentSet

XAxisCurrentSetRet

AAxisCommon

YAxisCommon

XAxisCurrentSetRet

YAxisCurrentSetRet

ZAxisCurrentSetRet

AAxisCurrentSetRet

XAxisDisable

YAxisDisable

ZAxisDisable

ZAxisDir

GND

PCgnd

PCGND

KeyLockout

Ylimit
Zlimit

ISOGnd

XYZlimit

MGnd

ZAxisstep

AAxisDir

PCgnd

ASpindleSpd

WDogPulse
ASpindleDir

ASpindleSpd

AutoCool

Motion_Enable

Probe

ISOGnd

PC5v PC5v

VCC

ISO12

VCC

VCC

PC12v

J7

67820CP   Jameco

1
2
3
4
5
6
7
8
9
10

C55
.1

R28
R

R27
R

R26
R

R25
R

R15
2.2k

R19
10k

R11

22k

J6

68371CP   Jameco

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

J9

CON3

1
2
3

U10

74ACT541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

R20
10k

C12
.1

C50

.1

J4

68371CP   Jameco

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

C51

.1

C52

.1

SIP1
10k sip6

1 2 3 4 5 6

C
O

M
R

1
R

2
R

3
R

4
R

5

Q1
2N4401 3

2

1

SIP7
10k Sip10

1 2 3 4 5 6 7 8 9 10

C
O

M
R

1
R

2
R

3
R

4
R

5
R

6
R

7
R

8
R

9

J2

651-1934900

1
2
3
4
5
6

U19

PS2502-4

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16 A1

K1
A2
K2
A3
K3
A4
K4E4

C4
E3
C3
E2
C2
E1
C1

SIP2
1K sip6

1 2 3 4 5 6

C
O

M
R

1
R

2
R

3
R

4
R

5



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

200 ms

15khz

Sheet  3

F
r
o
m
 
t
h
e
 
C
o
n
s
o
l
e

Manual Speed Pot Wiper

Sheet 4

Delay Start

2046 1023
511
255
127
63
31

If you use resonator
leave C41 and C42
out

WD

NWD

Pic Logic 6
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Title
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PCgnd

Start
Stop

SpeedPulse

ManSpd

SpeedPulse Mode
ManDir

AutoSig

AutoSig

Watchdog WatchDog

SpindleStartSw

WDogPulse

PWM

WatchDog

ManSpd

AutoCool

Run_Reverse
Run_Forward

Drive_Start

SpindleStopSw

SoftStrt

ASpindleSpd

SpindleMode

SpindleDir

CoolantOut

Motion_Enable

ASpindleDir

MinLimit

PC5v

PC5v

PC5v

PC5v

ISO12 SIP3
1K sip6

1 2 3 4 5 6

C
O

M
R

1
R

2
R

3
R

4
R

5

C53

.1

C5
4.7uf

C35

.1

D7

1N4148

U20

PS2502-4

1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
16A1

K1
A2
K2
A3
K3
A4
K4 E4

C4
E3
C3
E2
C2
E1
C1

U21E

74ACT14

11 10

U21B 74ACT14

3 4

C41
27pf

D14

1N4148

Q4
2N4401

3

2

1R4

100k

D3

1N4148

U17

CD4024B

1

2

7

14

3
4
5
6
9
11
12CLK

RST

GND

VDD

Q7
Q6
Q5
Q4
Q3
Q2
Q1

SIP4
4.7k sip6

123456

C
O

M
R

1
R

2
R

3
R

4
R

5

U21F

74ACT14

13 12

C42
27pf

R42

10k

R62

100k

U12

PIC16F872A-I/SP

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
27
28*MCLR

AN0
AN1
AN2
RA3
RA4
RA5
VSS
OSC1
OSC2
RC0
RC1
PWM
RC3 RC4

RC5
RC6
RC7
VSS
VDD
RB0
RB1
RB2
RB3
RB4
RB5
RB6
RB7

R5
1k

J8

109575 Jameco

1
2
3

R31
10k

U21C 74ACT14

5 6

C54
4.7uf

C34

.1

R12 1k

C4
10uf

D10

Green LED

R43
100k

C8

.1 C11

.1

D13

1N4148

C33

.1

R14 1k

U21A 74ACT14

1 2

R13 1k

U21D 74ACT14

9 8

Y1

4MHZ resonator

2
13

-
--

R59

10k

C36

.1

C9

.1C3
.1

C13
.1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

115AC
12VAC

12VAC

Sheet  3

Power

Power 6
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Title
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StepGnd
PCGND

DC1

AC2

PC12v

AC1

PCGND

ACNeutral

CoolantWiper
CoolantNO

ACHot

StartPulse1
StartPulse2

DC2

ISOGnd

coolantWiper
coolantNO

StartPulse2
StartPulse1

ISOGnd

ISO12

PC5v

PC12v

Iso5

TP4

PCgnd

1TP

REG1

LM7812CT
1

2

3VI

G
N

D

VO

C2
1UF

T1

FS24-500

1

3

4
2

5

6
8

7

TP7

ISOGnd

1
T

P

TP5

ISO12v

1
T

P

TP6

Iso5

1
T

P

C19
1uf

TP2
PC5v

1
T

P

TP3
PC12v

1
T

P

D11

RED LED

1
2

C28
.1

J5

651-1934900

1
2
3
4
5
6

R32
1k

F1  .5a

12

C23
.1

Reg2

LM7805CT
13

2

INOUT

G
N

D
Reg3

LM7805CT
1 3

2

IN OUT

G
N

D

C24
.1

C15
1000uf

C22

1uf

C20
.1

D5

1N4002

1
2

C25
1000uf

C16
.1

C18
.1

REG4
LM7812CT

1

2

3 VI

G
N

D

VO

C17
.1

1uf

C21
.1

D4

1N4002

1
2


