
Step

DIR
COM

Step

DIR
COM

Step

DIR
COM

Step

DIR
COM

Step

DIR
COM

Step

DIR
COM

S
te

p

D
IR

C
O

M

S
te

p

D
IR

C
O

M

Motor Driver 1
        (X)

Motor Driver 2
        (Y)

Motor Driver 3
        (Z)

Motor Driver 4
       (?) 

Motor Driver 5
 (Assigned)

Motor Driver 6
  (Assigned)

TO GECKO G540 
(OPTION)

To AXIS I/O D25 
on MP3600/ MP3700

Not USED

Some cards may have on board Male DB25 
 You can use either the ribbon cable adapter 
or the DB 25 on the card for the connection back
 to the MP3700 Axis I/O connector 

Requires 26 pin header to 
DB25 connector adapter 

MTA250 Interface Card used with MP3700 
CandCNC

You can plug this directly to the back’
of the MP3700 or use a Male to female
DB25 extension cable (all 25 pins 
straight through)

Each Motor Driver Port ( 3pin screw termnal) has a buffered STEP and DIRECTION
signal (may be called other names) and a COMMON terminal.  On some drivers the 
inputs are not tied to a common buss but just shown as + and - . In that cong the 
= side of each channel is the signal (Step or DiR) and the - all tie to the COM on the
terminals.    
 
See your motor driver information sheet to determine the proper
connection.  This will drive Common Ground drivers only.   
If your drivers have input optos tie all of the cathodes to Common.

MTA250 will drive any motor driver with discreet Step & Dir that uses 3V to 5V 
Logic level inputs or optos.  Drive can be up to 20ma source or sink per signal

Other connectors not used with MP3700 series controls.

NOTE  Motor Channels are
Assigned to AXIS NAMES
in the CONFIGURATOR. 
The Only axis that MUST 
be assigned correctly is the 
Z axis (motor 3 ) .  All others
can be reassigned



S
te

p

D
IR

C
O

M

S
te

p

D
IR

C
O

M

To AXIS I/O D25 
on EBOB Card

Not USED

Some cards may have on board Male DB25 
 You can use either the ribbon cable adapter 
or the DB 25 on the card for the connection back
 to the MP3700 Axis I/O connector MTA250 Interface Card used with G5

CandCNC
NOTE  Motor Channels are
Assigned to AXIS NAMES
in the CONFIGURATOR. 
The Only axis that MUST 
be assigned correctly is the 
Z axis (motor 3 ) .  All others
can be reassigned

To Front panel
Smart Card on G5

To Dual Motor Driver
Mosule G251-2 Motors

To Dual Motor Driver
Module G251-2 Motors

X

X

X

Motor 1 & 2
(X and Y)

Motor 3 & 4
(Z and slave)

Motor5 & 6
(Rotary + aux)

0.337"

Motor 1 & 2
(X and Y)

G251-2 Dual Driver Module One



1

2

3

4

5

6

7

8

9

10

11

12

PIN FUNCTION WIRE COLOR TABLE I/O CON

SENSE OUT (FTP-02)

BROWN

COMMON  OUT

Z - SWITCH

FeatherT + DC

FeatherT - DC

Z FLOAT LIMIT 

Ext Swtich 3Ext Swtich 3

Ext Swtich 1

Ext Switch 1

Ext Switch 2

Ext Switch 3

Z UPPER TRAVEL LIMIT

Z Sesnor(s) /Breakaway

GREEN

Remote EPO

BLUE

BLACK

PINK

GREY

WHITE

ORANGE

5W - 3

RED

TAN

YELLOW

X Home (alt)

Y Home (alt)

Y Home - Table I/O 

A Home - Table I/O 

A Home (alt)

P6 Pin1

5
 w

id
e

 co
n

n
e

co
r

o
n

 Ta
b

le
 I/O

  =
 5

W
5

 w
id

e
 co

n
n

e
co

r
o

n
 Ta

b
le

 I/O
  =

 5
W

11
22

33
44

55

Cable wire is twisted pairsCable wire is twisted pairs

TO AUX1 -  TABLE I/O

X HOME -  TABLE I/O

TO LIMITS input  -  TABLE I/O

NEW Connector wiring for
SUPER Z II cable and FT-01.   

Z Float Limit

FT-01 SENSE 

FT-01 +12 pwr

FT-01 +12 pwr

FT-01 -12 pwr

Common (in
puts)

Common (in
puts)Z S

w
itc

h 
(h

om
e)

Z S
w
itc

h 
(h

om
e)

PURPLE(Violet)

NEW WIRE COLORS AFTER FEB 1 st 2018

+12 Ext Sensor Pwr

(home switch mounted on Ganty)

(home switch mounted on Ganty)

(home switch mounted on Ganty)
(Slave Axis for auto-square )

These Wires are from the 12 pin Super Z cable
and May not all be usable.  X and Y and A homes
are not yet implemented

ORG

RED

TAN

PINK

WHT

PURPLE

PURPLE

BLKBLK

BLUBLU

BRNBRN

GRYGRY

GRNGRN

Jumpers as shown for
use with FT-02 and
Z home switch 

CONNECTING FT-02 Feather Touch Ohmic Sensor 
to MP3700 Table I/O card and CORE Table I/O

Org

Aux1 Input

1

1

++++

External 12VDC
Floating Source

(Wallplug)

++

Feather Touch Sense Light

The FT-01 SENSE line connects
to AUX1 input via K1 jumper. AUX1
Input LED should light when SENSE 

Z
 H

o
m

e
C

o
m

m
o

n

NEG- DC

POS+ DC

lights on FT-01 

Yel

Red

Pink

Tan

Grn

G
ry Brn Blu

Wht

X

X

X
X

X

BROWN

TAN

PURPLE (Violet)

RED

ORANGE

GREY

PINK WHT

YELLOW
BLUE

BLACK

GREEN

Plug wiring is mirrored and goes counterclockwise

12 PIN INNERCONNECT BACKSIDE VIEW

Ext Swtich 3

Ext Switch 1FT-02

Connector
Pinout Revised
05-19

Prox In

Remote EStop  on table (if used)

BRN

5W - 1

5W = 2

5W - 4

5W - 3

5W - 5

Limits IN

AUX1 in

X Home (alt)

Y Home (alt)

B Home (alt)

A Home (alt)

P6 Pin1



PIN INPUT NAME

1

2
3
4
5
6
7
8

X Home
Y Home
Z Home
A Home

Limits
B Home

AUX1
EPO

Can Be
Reassigned

YES

YES

YES

YES

YES

YES

NO

SENSE for 
FT-01/FT-02

Used for 
Gantry SW2

See Note

P Pin

P7

P7

P7

P7

P5

P5

P5

P4

N
O

N
O

N
O

C
O

M

C
O

M

C
O

M

N
C

N
C

N
C

X HOME Y HOME Y2 HOME

1

3

5

7

1

3

1

7

Typical Switch wiring when using P7 
and p4 direct inputs .  Colors are for 
display only and can be any combo.

NOTE P9 is for 4 added inputs .
connector is not included.

New Table I/O 17 used on G5 

1

1

1

1 1

Legacy FT-01
Connector

K2 Jumper shown for
use with NO Super Z and
NO FT-02

12 pin round 
connector for 
connection to 
Table I/O Remote 
OR FT-02 device

FT-01 PWR

+++

---

1

2
3

4

5

6

External Wallplug 12V supply
Used with FT-01 and FT-02 

1

2

3
45

6

7

8
9

10

11

12

1 2 3 4 5

+12 for external sensors

Input COMMON

This LED ON when FT-01 Power is
connected AND correct polarity

P4

WIRING OF SWITCHES USING LOCAL INPUTS (No FT-02 or SUPER ZII )

Use this to power 12 V ext 
sensor

1 2 3



N
O

N
O

N
O

C
O

M

C
O

M

C
O

M

N
C

N
C

N
C

X HOME Y HOME Y2 HOME
Typical Switch wiring when using P7 
and p4 direct inputs .  Colors are for 
display only and can be any combo.

NOTE P9 is for 4 added inputs .
connector is not included.

N
ew

 T
ab

le
 I/

O
 1

7
 u

se
d 

on
 G

5
 

1

1

1

1 1

Legacy FT-01
Connector

K2 Jumper shown for
use with  Super Z II or
 FT-02

FT-01 PWR

+++

---

1

2
3

4

5

6

External Wallplug 12V supply
Used with FT-01 and FT-02 

1

2

3
45

6

7

8
9

10

11

12

1 2 3 4 5

+12 for external sensors

Input COMMON

This LED ON when FT-01 Power is
connected AND correct polarity

P4

WIRING OF SWITCHES USING LOCAL INPUTS (No FT-02 or SUPER ZII )

1

Z
 H

o
m

e
C

om
m

on

NEG- DC

POS+ DC

Grn

Gry Brn Blu

FT-01 Cable
red Float Limit

FT-01
Sense

1 2 3



NOTE P9 is for 4 added inputs .
connector is not included.

New Table I/O 17 used on 

 
Using with FT-02 and SuperZII

1

1

1

1 1

Legacy FT-01
Connector

K2 Jumper shown for
use with  Super Z II or
 FT-02

FT-01 PWR

+++

---

1

2
3

4

5

6

External Wallplug 12V supply
Used with FT-01 and FT-02 

1

2

3
45

6

7

8
9

10

11

12

1 2 3 4 5

+12 for external sensors

Input COMMON

This LED ON when FT-01 Power is
connected AND correct polarity

P4

FT-01
Sense

1 2 3

If you have the new FT-02 Feather touch OR you have the new SuperZII
that has the FT-02 follow these instructions or refer to the separate FT-02
Manual .

1.  Use the 12 pin to 12 pin FT-02 cable between the FT-02 round 
connector and the matching 12 pin round connector on the Table I/O
17 shown above. The 12 pin cable gives you access to the FT02 
signals (sense) and maps it to the AUX 1 input on the Table I.O 17
2.  Set the K2 jumper to pins 2-3 for the FT-02 or SuperZII.  Failure to 
do so results in no power to the FT-02 Circuit 
3. There are 4 added inputs connected to Xhome/Yhome and A home
and EPO up on the FT-02 so you can attach switches on the gantry for inputs .  
Those inputs are OPTIONAL and and can be direct wired to the same inputs
on the Table I/0.  you should not use both at the same time



BACK
P6

New Table I/O 17 used on G5

Backside connetions 

Table I/O cable from

EBOB



CANDCNC
TABLE I/O 
REMOTE

Xhome Zhome Ahome Bhome Chome LIMITS EPO

AUX1+12COM

Yhome

Input1 Input3 Input4 Input6 Input7 Input5 Input8

Input8Ext Pwr

Input2

K6 | + K5 | + K2 | + K1 | + 

External Relay /SSR Outputs

To Table I/O
REV 16C 

Connector

REV2

Relay PwrInput Pwr

Rel ax yu sA

PRELIMINARY :

Table I/O Rev 17  
Table I/O Remote

Remote Relay Expansion Kit
Release date 12/08/2019

The table I/O remote Module is an extension of the Table I/O 17 found  in the 
new G5 Bladerunner.. It is designed to use a single 12 pin to 12 pin cable to 
extend out 9 of the inputs on the table i/o card (inputs 1 - 9 ) and supply isolated 
+12 for using active 12 v sensors on the table   The inputs are on pluggable 
sockets that have matching plugs with screw termnals so its easy to connec and 
disconnect the inputs .   

also on the module is a 6 pin round connector that ties in 4 channles of extra 
relay drivers/ouputs that teminate at P2, P3 , P9 and P10 along the bottom.  
These connectors are not included in the remote kit since extra outouts are 
seldom used .

NOTE:  The Table I/O Remote Module is NOT compatible with the 
new FT-02 or the new Super Z II that uses the FT-02.  The 12 pin 
connector and cable is used with the FT-02 and it uses most of the same inputs 

so both modules are not needed .  The Table I/O Remote MUST be used 
with the new table i/o 17 with the built-in round connector



CANDCNC
TABLE I/O 
REMOTE

Xhome Zhome Ahome Bhome Chome LIMITS EPO

AUX1+12COM

Yhome

Input1 Input3 Input4 Input6 Input7 Input5 Input8

Input8Ext Pwr

Input2

K6 | + K5 | + K2 | + K1 | + 

External Relay /SSR Outputs

To Table I/O
REV 16C 

Connector

REV2

Relay PwrInput Pwr

Rel ax yu sA

11

12 pin cable end 

TO Table I/O REV 17 on G5 

Default cable length is 15 Ft

Order Longer cables  if needed

The Table I/O Remote Module is designed to be mounted on the table 
and to provide a quick and easy cental connection point for the Inputs 
and as an Option for external Relays or logic signal outputs.  In 
practice if its mounted on the gantry you can run a single cable back to 
the BladeRunner Controller and pickup 3 home swtiches mounted on 
the gantry itself, an AUX input and will power up to 4 12V NPN type 
sensors such as proximity sensors , optical sensors or other types of 
powered sensors.  There are options to remotely control up to 4 12v 
coil power relays and to control DC or AC loads on the Gantry or the  
table frame.    Instead of pulling individual wires back to the controller  
the Table I/O Remote saves time in both wiring and troubleshooting.



CANDCNC
TABLE I/O 
REMOTE

Xhome Zhome Ahome Bhome Chome LIMITS EPO

AUX1+12COM

Yhome

Input1 Input3 Input4 Input6 Input7 Input5 Input8

Input8Ext Pwr

Input2

K6 | + K5 | + K2 | + K1 | + 

External Relay /SSR Outputs

To Table I/O
REV 16C 

Connector

REV2

Relay PwrInput Pwr

Rel ax yu sA

11 11 11 11

11

Input 2
Y home

Input 3
Z home

Com

Sig

Input 1
X home
Input 1
X home

Com

Com
NO

NC

Com
NO

NC

Com
NO

NC

Com
NO

NC

Schematic SymbolSchematic Symbol

Sig

Typical Micro Switch

COMMON TAB

Normally Open

Normally Closed

Input 1
X home

Com
NO

NC

Schematic Symbol

Three inputs 
shown.  Others 
connect the 
same wya.

USING MECHANICAKL SWITCHES WITH TABLE I?O REMOTE MODULE

9 Inputs available on Remote Module



CANDCNC
TABLE I/O 
REMOTE

Xhome Zhome Ahome Bhome Chome LIMITS EPO

AUX1+12COM

Yhome

Input1 Input3 Input4 Input6 Input7 Input5 Input8

Input8Ext Pwr

Input2

K6 | + K5 | + K2 | + K1 | + 

External Relay /SSR Outputs

To Table I/O
REV 16C 

Connector

REV2

Relay PwrInput Pwr

Rel ax yu sA

11 11 11 11

11

Input 2
Y home

Input 3
Z home

Com

Sig Sig

Com
NO

NC

Com
NO

NC

Three inputs 
shown.  Others 
connect the 
same way.

1 23
+– Sig

BRN

Metal target

Sensor triggers (goes closed) on proximity to 
metal (NPN) 

NOComCom

Black wire on this 
device is the Signal
It will be different on
other devices .  Check
the FUNCTIONS not
the colors 

Connection is shown to use the AUX1
Input as the Prox sensor.  If you want to
use another input simply move (just) the 
SIGNAL wire to another input.  If you have
more than one powered input sensor then
you will need to put each +12 and - 12 into the
indicated terminals.  Wrap the bare wires 
around each other tightly and place then as
a bundle in the correct terminals.   Any input
can be used by moving the SIGNAL wire to 
that input

Mechanical Switches

Proximity Sensor 
Detects metal close to 
end of probe

USING TABLE I/O REMOTE
 with powered sensor

Sensors vary in both size, voltage , sensitivity and type.  Do not use sensors designed for 
operatrion on lower voltrage than 12V.  If you elect to use 24 volt sensors you will have to 
provide your own isolated 24VDC supply and connect its neg (-) to the COM input and 
the POS 24VDC to each sensor .  Do not connect any external positive power to the +12 
output  of the Table I/O Remote



1

1

1

1 1

Legacy FT-01
Connector

K2 Jumper shown for
use with Super Z II and/or
FT-02

12 pin round 
connector for 
connection to 
Table I/O Remote 
OR FT-02 device

FT-01 PWR

+++

---

1

2
3

4

5

6

External Wallplug 12V supply
Used with FT-01 and FT-02 

1

2

3
45

6

7

8
9

10

11

12

1 2 3 4 5

+12 for external sensors

Input COMMON

PIN

PIN

Type Description/Function

Description/Function

1

1

2

2

3

3

4

4

5

5

6

6

K1 Active Low

K2 Active Low

12V Common/Return

+12VDC 

K5 Active Low

K6 Active Low
7

8

9

10

11

12

IN

IN

AUX 1 Input

PWR

PWR

PWR

Inputs Common   

Inputs +12 

IN Z Home Input (input 1)

+12 FT-01 / Chome (jumper selected)PWR/IN

FT-01/02 Neg 

Limits Input

IN B Home Input

IN

IN

IN

IN

EPO/Estop (NC) 

X Home.  EXT Input 1 on FT-02

Y Home.  EXT Input 2 on FT-02

Z Home.  EXT Input 3 on FT-02

This LED ON when FT-01 Power is
connected AND correct polarity

TABLE I/O 17 USed in BladeRunner G5



CANDCNC
TABLE I/O 
REMOTE

Xhome Zhome Ahome Bhome Chome LIMITS EPO

AUX1+12COM

Yhome

Input1 Input3 Input4 Input6 Input7 Input5 Input8

Input8Ext Pwr

Input2

K6 | + K5 | + K2 | + K1 | + 

External Relay /SSR Outputs

To Table I/O
REV 16C 

Connector

REV2

Relay PwrInput Pwr

Rel ax yu sA

1

1

1

1 1

1

See next page for using
K1 with remote relays

Legacy FT-01Jumper shown for
use with NO Super Z and
NO FT-02

12 pin round 
connector for 
connection to 
Table I/O Remote 
OR FT-02 device

11

COM

NC
NC

NO

+

+-

Power + or HOT

Power - or NEU

LOAD

12V DC coil Relay 

Contacts rated for load voltage and 
current 

6 Pin Cable to I/O Remote Relay Card

Part of remote realy connection
kit (4 connectors) 

Part of remote realy connection
kit  

Note : Connection to power sources greater 
than 48VDC requires knowledge of working with 
high voltage sources.   120VAC and 240VAC are 
DANGEROUS.  ANY CONNECTION TO HIGH 
VOLTAGE SOURCES IS  DONE AT YOUR 
OWN RISK.   Consult a professional for wiring to 
AC sources 

USING CUstomer Supplied External Relays off Table I/O Remote Module
NOTE:  External Relay 
interface kit is an 
OPTION and must be 
purchased seperately if 
use of external relays is 
needed.



CANDCNC
TABLE I/O 
REMOTE

Xhome Zhome Ahome Bhome Chome LIMITS EPO

AUX1+12COM

Yhome

Input1 Input3 Input4 Input6 Input7 Input5 Input8

Input8Ext Pwr

Input2

K6 | + K5 | + K2 | + K1 | + 

External Relay /SSR Outputs

To Table I/O
REV 16C 

Connector

REV2

Relay PwrInput Pwr

Rel ax yu sA

1 1 1 1

6 Pin Cable to I/O Remote Relay Card
Part of remote realy connection
kit  

NOTE:  External Relay 
interface kit is an 
OPTION and must be 
purchased seperately if 
use of external relays is 
needed.

4 Channel Relay Card

11

+12VDC

 DC + DC -IN1IN2IN3IN4

Set jumpers for 
LOW ON (Active low)

C
O

M

C
O

M

C
O

M

C
O

M

N
O

 4

N
O

 3

N
O

 2

N
O

 1

N
C

 4

N
C

 3

N
C

 2

N
C

 1

Shown is a typical 4 channel 
relay card with 4 10A “cube” 
relays.  It’s described as a 12V
DC , 4 Channel Relay  Board 
and wili turn on the relays with 
a HIGH or LOW signal.  The 
Table I/O Remote only offers a 
LOW turn on signal. Outputs 
have both NO and NC contacts 
.  They can be used for logic 
signals, low voltage AC or DC 
or voltages up to 250VAC @ 
10A.

Output connections are up to 
the user to congure.

Disclaimer:  The use of external Relays and modules is up to the 
end user / builder.  CandCNC accepts no responsibility for any 
damage or injury caused by connecting external devices to the Table 
I/O Remote module.   The Drawings are for reference only and may 
not be te same as actual devices .   CandCNC supports only 
hardware it sells . No Support for third party devices.   Consult a 
knowledgeable electronics person if you do not have the skills to 
connect third party devices 

USING EXTERNAL RELAY BOARD
Example Onlyt



CANDCNC
TABLE I/O 
REMOTE

Xhome Zhome Ahome Bhome Chome LIMITS EPO

AUX1+12COM

Yhome

Input1 Input3 Input4 Input6 Input7 Input5 Input8

Input8Ext Pwr

Input2

K6 | + K5 | + K2 | + K1 | + 

External Relay /SSR Outputs

To Table I/O
REV 16C 

Connector

REV2

Relay PwrInput Pwr

Rel ax yu sA

1

1

1

1 1

1

See next page for using
K1 with remote relays

Legacy FT-01Jumper shown for
use with NO Super Z and
NO FT-02

12 pin round 
connector for 
connection to 
Table I/O Remote 
OR FT-02 device 11

AC HOT

AC HOT

NEUTRAL

LOAD

AC Solid State Relay (SSR)

6 Pin Cable I/O Remote Relay Card

Part of remote relay connection
kit (4 connectors)

Part of remote relay connection
kit .  Cable available in 5 ft increments

AC

Separate Fused AC source 

Note : Connection to power sources greater 
than 48VDC requires knowledge of working with 
high voltage sources.   120VAC and 240VAC are 
DANGEROUS.  ANY CONNECTION TO HIGH 
VOLTAGE SOURCES IS  DONE AT YOUR 
OWN RISK.   Consult a professional for wiring to 
AC sources 

Specs on SSR must meet or exceed the voltage 
and current for the AC load.   Higher loads will require the 
SSR have an adequate Heatsink.  

12V control
voltage

Controlling High Poer AC Loads
(examples )



Jumper MUST be in place on installs 
with a Z home switch (mechanical) 

Plate Tip

11
1234

223456

Z
 HOM

E

L
IM

IT
S

C
O

M

N
C Limit

String

Z
 Switch

OUT

(WC)IN

+ D
C

- D
C

#
2

 p
in

 b
lo

c
k

e
d

NO

COM

NC

Existing Touch-off
Switch on Floating
Torch Holder wire as
NORMALLY OPEN

Jumpered
See text to use 
as part of  string 
of limits

Shipped 

Aux1 Input

Z
 H

o
m

e

Z
 S

E
N

S
E

C
o

m
m

o
n

NEG- DC

POS+ DC

1

1

++++

External 12VDC
Floating Source
(Wallplug)

++

Feather Touch Sense Light

Jumpers on 1-2 for
use with FT-01 and
Z home switch 

Back 

CONNECTING FT-01 Feather Touch Ohmic Sensor 
to MP3700 Table I/O card

TO TORCH  and table Frame
Touch these together to test SENSE

FT-01 



Jumper MUST be in place on 
installs with a Z home switch 
(mechanical) 

Plate Tip

11
1234

223456

Z
 HOM

E

L
IM

IT
S

C
O

M

N
C Limit

String

Z
 Switch

OUT

(WC)IN

+ D
C

- D
C

#
2

 p
in

 b
lo

c
k

e
d

NO

COM

NC

Existing Touch-off
Switch on Floating
Torch Holder wire as
NORMALLY OPEN

Jumpered
See text to 
use as part of  

Shipped 

1

TO TORCH  and table Frame
Touch these together to test SENSE

FT-01 

1

1

1

1 1

See next page for using
K1 with remote relays

Legacy FT-01

12 pin round 
connector for 
connection to 
Table I/O Remote 
OR FT-02 device 11

Z
 H

o
m

e

Z
 S

E
N

S
E

C
o

m
m

o
n

NEG- DC

POS+ DC

The older FT-01 will work with the new Table 
I/O Rev17 module in the G5 . There is a 
legacy 5 pin connector at the bottom to 
connect the FT-01 cable to.  Not that the Z 
Home and Aux 1 inputs are used by the FT-01 
but the other inputs can be accessed via the 
matching input terminal pairs .  You can use 
inputs 1, 2 and 4 - 8 and 10 -15 but not 3 and 
9 

9
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This update is to cover the newer PWM rev 21, PWM Mod2 and the 
soon to be released PWM II 

SETTING UP THE THC SENSOR PWM MODULE
IF you already have a working PWM Module with your DTHCIV

of either REV number and you are just upgrading to the DTHC IV

for CommandCNC you can skip this section of the setup 

.

PWM MODULE

REV 21 and later

THC SENSOR PWM MODULE

E

UPDATED for  PWM, newerPWM MOD2
and PWM II 

10/22/17
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E

Front

To CPC or RAV-02

THC SENSOR PWM II MODULE TEST/CAL

THC PWM IIA Module Rev 1.4  (Plasma Pickup Module) can be put in TEST/CAL 
mode without removing the card from the case. 
  Turn the case over and look on the back.  There are two recessed test buttons 

nd the button marked VOLTS.
 Unplug the Divided Volts (from the plasma) either the 2 pin plug or the stereo 

plug.  .   
  Push and hold Volts Test puts the unit in test/cal mode.  The blue Volts IN  ACT 

LED on the front will ash.  You should see 126 to 128 volts displayed on the 
TORCH VOLTS in the CommandCNC screen 

 Releasing the button will take the unit out of test/cal mode and the LED will stop 
ashing and the TORCH VOLTS reading will return to Zero.  

  In TEST mode the PWM is completely tested.  If you unit passes the Volts Test 
but the voltage is still wrong or zero when the torch res then the cable to 
plasma is bad or the voltage divider in the plasma is bad.

THC SENSOR PWM MODULE VOLTS

TEST/CAL

ARC

OK

VOLTS

TEST

Press and HOLD
Volts Test. Front panel 

 blue LED Volts ACTive
will flash

Press and 
Hold for
ARC OK 
TEST

Check jumper settings 
to match plasma divider ratio

THC Sensor PWM REV21
For use withDTHC IV DTHC V 

50:1

20:1

7:1

Hypertherm

TD & Others

TD/Victor 30:1

RAV-01/02
(Factory Default)

Digital Plasma
 Module

TorchVolts IN
ONACT+5

T
o

 D
C

P
-0

1 To DTHC 
Module

A
R

C
 O

K
To Plasma 

Cable
Input JACK

Divided Volts

CandCNC

Arc OK
(Transfer)

TORCH
SWITCH

SENSORSENSOR
 PWM PWM IIII

Arc OK
+12 PWR
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CandCNC THC SENSOR 
PWM and PWMII

CHECKING ARC OK SIGNAL BACK TO DTHCIV 
CARD: 

1. Turn case over.
2  With RJ45 (UTP cable) connected to DTHCIV and 
unit powered up, depress the ARC OK TEST 
BUTTON on the card.  The ARC OK LED on the 
MACH screen should light.  The ARC OK test LED 
on the front of the case will light.

Depress and Hold TEST button 
to test PWM circuit back to 
DTHCIV.  Volts ACT  LED on 
front will ash and DTHC 
screen in CommanCNC should 
display a voltage.  Calibrated 
units (see DTHC calibration 
section) should display 126 to 
128 volts during test. 

Case not shown for clearity

SENSOR 

PWM

Screen may be different

THC SENSOR PWM MODULE VOLTS

TEST/CAL

ARC

OK

VOLTS

TEST

Press and HOLD
Volts Test. Front panel 

 blue LED Volts ACTive
will flash

Press and 
Hold for
ARC OK 
TEST

Check jumper settings 
to match plasma divider ratio

THC Sensor PWM REV21
For use withDTHC IV DTHC V 

50:1

20:1

7:1

Hypertherm

TD & Others

TD/Victor 30:1

RAV-01/02
(Factory Default)

E
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1

1

SHIELDED ANALOG CABLE

36”  Nom 

ScotchLOC™

IDC Splices (RED)
2 pieces

Part# SAC-01

PART # CCAB-31

RAV to THCSensorPWM Interconnect

36” (min)

RAV-02 Raw Arc Volts CARD

For Plasma Units WITHOUT Internal Voltage Divider

Plexglas
Insulator
Base
(safety shield)

NOTE this card comes in most of  the Connections Kits including
the UNIVERSAL CONNECTION KIT

CONNECTING to YOUR PLASMA

RAV-02 Raw Arc Voltage Divider Option

E
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o

d
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le
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RAV-02 Raw Arc Volts CARD

IF YOU HAVE AN INTERNAL ARC OK SIGNAL:  
Connect one wire to Terminal 4 and Terminal 3 
above (left two terminals)

IF YOU DO NOT HAVE AN INTERNAL ARC OK 
SIGNAL:  You will need to purchase a DCP-01 
Digital Current Probe.  

TORCH SWITCH Terminals.
If you have a plasma unit with a Machine Torch you 
will need to locate the two torch re connection 
points.  in some units it is called START.  IT is a 
REMOTE Fire set of wires. 

IF YOU HAVE A HAND TORCH you will need to 
identify the two Torch Switch wires that come from 
the Hand torch and 

IMPORTANT:  When making any connection inside 
the Plasma Unit,  disconnect the unit from the AC 
Line (unplug it).  Do not open the case with power 
on the AC line.  THERE ARE DANGEROUS 
VOLTAGES present in the unit anytime it is 
connected to an AC source EVEN IF IT IS 
TURNED OFF.  

The RAV-02 can be used several ways so it can get confusing about making the connections.  
The primary use of the RAV-02 is to take Raw Arc Volts (undivided volts and divide it by a 
precise ratio so it can be used by the THC SENSOR PWM module to generate a digital signal 
to send volts data to the DTHCII Digital Torch Height Module.  In some circumstances that is all 
that you will use the card for.  Examples are on the Hypertherm 1000/1250/1650 series and the 
Older Thermal Dynamics “A” series.  Both types have a rear CPC connector (14 pin) that has 
the Torch Fire and ARC OK signals available and are used with the CandCNC MIC-02 interface 
cable so ONLY the Shielded Analog Cable (SAC-01) is used between the RAV-01 and THC 
SENSOR PWM.

On other types of Plasma cutters that have no external connectors for ANY of the required 
signals the RAV-01 can become a connection board for accessing those signals internally and 
passing them to the THC SENSOR PWM Module via the CCAS-01 4 wire cable.   The following 
pages will cover how to rst use the RAV-02 as a voltage divider card in a unit that does not 
have an integrated voltage divider.   If you have a plasma unit with no external connectors than 
the next section shows how to use the RAV-02 to re the torch from the software.  Finally if 
your plasma has an internal access to the Torch re for a mechanical torch and an internal ARC 
OK (OK to MOVE).  REMEMBER:  the RAV-02 is just a pass-through (place to make 
connections) for ARC OK and TORCH FIRE. It does not sense or provide those signals.

There are added pages on some Plasma Cutters and how to connect them; sometimes there is 
more than one way.  If there is a way to access the proper signals externally than that method 
with a cable is recommended.  In each case the objective is to get the signals in and out of the 
THC SENSOR PWM Module.

RAV-02 PREFACE:  General Information

CONNECTING to YOUR PLASMA

RAV-02 Raw Arc Voltage Divider Option
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le

Later version RAV-02



CONNECTING to YOUR PLASMA

RAV-01 Raw Arc Voltage Divider Option
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1

CandCNC RAW ARC VOLTS Voltage divider card

Plexiglas 

Safety

S
h

ie
ld

RJ45 (Cat5) cable to
DTHCII Module

Divided volts from
CandCNC Raw Arc
Volts card

RAV-02 Mounted inside Plasma UNIT.   

THC SENSOR PWM MODULE
Mounted outside plasma unit

Connections for PWM II MODULE are the SAME
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Later version RAV-02

Note:  Same wire colors 
are used on the PWM II



CandCNC Page 24

F

ARC
 OK

TORCH
SWITCH

T
O

 T
H

C
 S

E
N

S
O

R
 P

W
M

M
O

D
U

L
E

 u
s

e
 C

C
A

B
-3

1

V
ol

ts

3

Tip Volts

4

+

-

T
H

C

J14

2

TP1

TP2

REV 18

J15

H
IG

H
 V

O
LT

A
G

E

Electrode

D
13

C
1

Tip

1

SW1

C
A

U
T

IO
N

! 
H

IG
H

 V
O

LT
A

G
E

L2

- [NEG]

Volts

R1

P
LA

S
M

A

C
A

U
T

IO
N

! 

1C
an

dC
N

C

VOUT

H
IG

H
 V

O
LT

A
G

E

R
6

C
A

U
T

IO
N

! 

A
R

C
 O

K

Out
Divided

+ [POS]
Workclamp

C
A

U
T

IO
N

T
O

 T
H

C
 S

E
N

S
O

R
 P

W
M

TORCH SWITCH

Volts

D
iv

id
ed

Volts

ARC OK

1

T
O

R
C

H
 S

W
IT

C
H

1

SW3

P
IC

K
U

P

-

J5

1

SW2

1

TORCH FIRE

T
O

R
C

H

+ +

-

W
H

E
N

 T
O

R
C

H
 is

 O
N

F
IR

E
S

MANUAL 1

Local Connections

T
O

 W
O

R
K

C
L

A
M

P
C

O
N

N
E

C
T

IO
N

 (+
)

T
O

 E
L

E
C

T
R

O
D

E
C

O
N

N
E

C
T

IO
N

 (-)

CAUTION: High Voltages Present
When TORCH is ON.  

CAUTION: High Voltages Present
When TORCH is ON.  
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Use 18 or 20ga insulated hookup wire.
Insulation rating to 400V minimum.

+

-

Divided volts from
CandCNC Raw Arc
Volts card

METHOD TO CONNECT TO UNIT

WITH MACHINE TORCH USING

REAR CPC CONNECTOR FOR

TORCH FIRING AND ARC OK

OPTIONAL RAV-02

MOUNTED INSIDE PLASMA

MIC-02
For units with CPC but NO
Internal Voltage Divider

1

TO CPC CONNECTOR ON REAR 
OF PLASMA

Route shielded cable 
through rear bulkhead

Raw arc volts connection points
vary from one model to another.
Refer to manufacturers manuals
for locations.
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