
1

FT-02 Feather Touch
Ohmic Sensor REV5

FT-02 Features
 Small footprint 5LX2.25wX1.0d
 Direct plugin for Table I/O 12.3 ,12.6 and 17 (G5 unit) 
 Furnished on ALL Super Z II products 
 Single 12 pin cable back to controller 
 Supports 12V sensors (NPN) like Proximity Sensors
 Special “OR” circuit for PROX1 and PROX2 , either being 

tripped triggers  one input.  Jumper (on top) allows using 
single sensor.

 Support for 3 more switches and/or 12 V sensors,  back to  
Table I/O provides inputs for things like Gantry mounted 
HOMES .  No more wire confusion.

 Supports using Z home mechanical for Touch off backup or 
as Z home + limit

 Setting to use Prox input(s) as Breakaway (EPO) EStop
 Pluggable connectors make hookup and removal quick and 

easy .  
 Separate Z Float limit input or Aux switch for Z limit
 Indicators for Ohmic Sense , Power , Z home and 

Breakaway inputs .  Indicator for Prox input.

Wire your whole gantry for XYA homes, Z home, Z limit, 
Ohmic sensor with mechanical switch backup for Touch Off.

Easy to connect snap-in connectors (included) make setup
quick.  

Flexible options provide for a wide range of  possibilities.

15ft Cable (12pin) Included.
Longer cables are available as
an option.  Connects directly 
back to Table I/O Rev 12.3 and 
later (found in later BladeRunners 
Plazpaks and RouterPaks.)

For Use with CommandCNC system from 
CandCNC.  Older MACH systems not supported

Copyright Notice
all rights reserved
2020
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FT-02 Feather Touch  Ohmic  Sensor with
Powered Sensor support and External Inputs

See following pages for 
hookups and options

Connectors Included

All images and drawings are 
the property of  CandCNC and
Fourhills Designs LLC.
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Connection using dual (two) sensors 
so activation of  EITHER one sends signal
to single input .  See following pages for 
other configurations 
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NOTE: NOT ALL SENSORS USE

THIS WIRE COLOR CODE.  

CHECK YOUR SENSOR SPECS

AND MATCH +, SIGNAL, AND GND - 

WITH SENSOR WIRE COLORS

Improper WIRING CAN RESULT

IN DAMAGE TO SENSORS
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Metal target

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

Note: to use one  Prox sensor or 
12V NPN type sensor instead of
two, add jumper P3 on Front panel;

Z home Mechanical
On Floating Torch Holders
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CandCNC
FeatherTouch FT02

FeatherTouch FT02

Ohmic Sensor
Rev 4A

SENSE
FT

Float Limit
Switch IN+12

+12

+12+12+12

SIG

SIG

COM

CO
M

CO
M

COM -

COM

ByPass
PROX2

Ext
Sensor

PWR

EXT INPUTS

blea  T I /OO  T

INPUTS

INPUTS

1 2 3

TIP PLATE

PWR

s

FT 
Sense

PROX
Inputs

YEL

YEL

RED

BLUE

Goes ON when TIP and PLATE  
inputs make contact with each 
other.  Table frame ties the 
material to the PLATE side. TIP
is the shield on the torch

Goes ON when EITHER Prox  
input goes HIGH (Open) 
Prox sensors pull low when 
there is metal close to ends 
and open when the metal is 
too far.  

Goes ON when NO upper floating
sensor is tripped to stop Z motion
On systems with slot sensors 
(SuperZ II) that are normally closed
when not active cause LED to be ON
and go OFF when the sensor is tripped

Floating
LIMIT

Sensor 
PWR
12V 

On all of  the time to show
the sensor power is on. 
Lack of  power will stop all
inputs except SENSE from
working

RED

RED

Goes ON when NO Z home sensor
 is tripped to stop use for Homing and 
Backup for Touch off  (ohmic sensor-
On systems with slot sensors 
(SuperZ II) that are normally closed
when not active cause LED to be ON
and go OFF when the sensor is tripped

ZHome

EPO

Goes ON when ESTOP is active 
To use the EPO Jumper at the
the Table I/O must be not 
connected .   NC swtich can be
wired across EPO input at the 
Gantry to provide ESTOP 

SIGNAL COLOR DESCRIPTION
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NO

NO

NO

NO

NO

NO

NO

Com

Com

Com

Com

Com

Com

Com

Com

Com

Wired for single 
Breakaway switch 
into PROX 1 input

Wired for single 
Breakaway switch 
into PROX 1 input

XDO NOT WIRE PIN1 (+) 
directly to SIG or _ on any
inputs

DO NOT WIRE PIN1 (+) 
directly to SIG or _ on any
inputs

BRN

Using 12V NPN Sensors with 
other inputs .  Wire Pos +
of Sensor to Sensor + 
terminal on P1

More than one 12V sensor
can be run from Sensor +

Sig

–
Using all Mechnical
Switches

-

NOTE: NOT ALL SENSORS USE

THIS WIRE COLOR CODE.  

CHECK YOUR SENSOR SPECS

AND MATCH +, SIGNAL, AND - 

WITH SENSOR WIRE COLORS

iMPROPER WIRING CAN RESULT

IN DAMAGE TO SENSORS

++

Uses Sensors rated for 12v
5v SENSORS will BURN UP!

Super Z breakaway is wired internally
so only one input is used 

Make sure JP1 is set with jumper
at 1-2 position 

1 12 2 23 3 3
+

+ +

+– –
Sig Sig

Sig
COM COM

1 12 2 23 3 3
+

+ +

+– –
Sig Sig

Sig
COM COM

EPO Jumper
(not needed if  
EPO on table I/O
Jumpered or has
a NC EStop insalled)
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1 12 2 23 3 3
+ +– –Sig Sig

NO

NO

NO

NO NO Com

Com

Com

Com

Com

Wired for dual 
Breakaway switchs 
into PROX 1 input

X XDO NOT WIRE PIN1 (+) 
directly to SIG or _ on any
inputs

More than one 12V sensor
can be run from Sensor +

Using all Mechnical
Switches

Super Z breakaway is wired internally
so only one input is used 

Note switches are active (low)  when 

breakaway is in place (closed)  If either

switch is untripped it goes open and the 

output goes high (off) 

Using dual breakaway switches

1 2 3
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Z Home

+12 DC from Table I/0 !2.3
0r separate =12 power supply

NOTE: NOT ALL SENSORS USE

THIS WIRE COLOR CODE.  

CHECK YOUR SENSOR SPECS

AND MATCH +, SIGNAL, AND - 

WITH SENSOR WIRE COLORS

iMPROPER WIRING CAN RESULT

IN DAMAGE TO SENSORS

Copyright Notice
all rights reserved
2020

YEL
PROX INPUT
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CAUTION HIGH VOLTAGE WHEN TORHC IS FIRED

OHIMIC SENSOR  This Section Potted 

INPUT “OR”
CIRCUIT

Prox input

Prox input
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FT-02 Feather Touch
Ohmic Sensor Module

Wired Table I/O Rev 12.3

Table I/O Rev 12.3

NOTE Table I/O Rev 12.3 and rev 12.6 
are designed to plug to the EBOB Direct
Ethernet BoB from CandCNC .  A Rev 12.3 can
be plugged to an Older UBOB but there is no
source fo the 12V needed to drive any 12 V 
sensors or Prox detectors and the front panel 
status LEDS will not work.

CandCNC does NOT support the use of  the
FT-02 with other Breakout Boards or older
MACH systems .   Table I/O cards are plug
compatable with CandCNC BoB’s (UBOB 
and EBOB) 

DISCLAIMER
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PURPLE (Violet)
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Plug wiring is mirrored and goes counterclockwise

12 PIN INNERCONNECT BACKSIDE VIEW
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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 3

Ext Swtich 1

Ext Switch 1

Ext Switch 1

Ext Switch 2

Ext Switch 3

Z UPPER TRAVEL LIMIT

Z UPPER TRAVEL LIMIT

GREEN

BREAKAWAY

BLUE

BLACK

PINK

GREY

WHITE

ORANGE

5W - 1

5W = 2

5W - 4

5W - 3

5W - 5

RED

TAN

YELLOW

Limits IN

AUX1 in

X Home (alt)

Y Home (alt)

Y Home - Table I/O 

A Home - Table I/O 

A Home (alt)

P6 Pin1
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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

BRN - B
reakaway Sensors

BRN - B
reakaway Sensors

NEW Connector wiring for
SUPER Z cable and FT-02 .   

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
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h 
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e)

Z S
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PURPLE(Violet)

NEW WIRE COLORS AFTER FEB 1 st 2018

FT-02
2

+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
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WHT
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BLKBLK
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GRYGRY
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Connector
Pinout Revised
05-19

NOT USED IN FT-02
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For Ganty mounted
homes using
12 pin cable wires

TAN

PINK

These wires
Correspond to
the EXT1, EXT2
and EXT3 inputs 
on the FT02 Front
panel Z Float limit

on Super Z

Ohmic Sensor
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TABLE I/O REV 12.3 

Using FT-02 with Table I/O 12. 3

Jumper EPO /ESTOP to Common if no external E-stop
(Normally Closed) 

Prox In

NOTE:  If  you have a system
with the older UBOB card ,
there is no Input 12V source 
to drive the LED’s and the 
prox input logic.   To get 
power for the FT-02 inputs
and input sensors you must
plig a 12V 1A power source 
(not connected to anything 
else) to P6.   + wire goes to 
square pin along with yellow 
wire  from 12 pin connector 
Negative side goes to the 
round pin (light blue )  See
next page for detials
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+12V Pos from Ext wallplug

12V Negs from Ext wallplug

Yellow wire to 
12 pin connector
cable

ADDING EXTERNAL 12v BIAS SUPPLY  FOR INSTALLS WITH 
UBOB CARDS.   SUPPLY NOT INCLUDED

NOTE :  If  you have an older controller with the UBOB Breakout card
you must add an external dedicated small 12V 1A power supply to 
power the FT-02 Proximity circuits and input LED’s.   The Ohmic Sensor
section already has a 12V supply and will work .  DO NOT try to use the 
Ohmic Sensor power supply to provide the 12V for the new sensor and 
input LED’s......it will put high voltage on a circuit designed for max 15V
USE A SEPARATE 12V power supply with the NEG wire connect to the 
COMMON pins on the table I/O . Common is NOT ground or main circuit 
return/common/ground

We will not warranty an FT-02 or table I/O that has been connected 
wrong and damaged the circuits .
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BROWN

TAN

PURPLE (Violet)
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Plug wiring is mirrored and goes counterclockwise

12 PIN INNERCONNECT BACKSIDE VIEW
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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 3

Ext Swtich 1

Ext Switch 1

Ext Switch 1

Ext Switch 2

Ext Switch 3
Z UPPER TRAVEL LIMIT

Z UPPER TRAVEL LIMIT

GREEN

BREAKAWAY

BLUE

BLACK

PINK

GREY

WHITE

ORANGE

5W - 1

5W = 2

5W - 4

5W - 3

5W - 5

RED

TAN

YELLOW

Limits IN

AUX1 in

X Home (alt)

Y Home (alt)

Y Home - Table I/O 

A Home - Table I/O 

A Home (alt)

P6 Pin1
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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

BRN - B
reakaway Sensors

BRN - B
reakaway Sensors

NEW Connector wiring for
SUPER Z cable .   

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
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PURPLE(Violet)

IMPORTANT

The cable wire colors have been changed 

As if Jan 10th 2018 the Super Z axis is being wired with a 
different cable that has 12 different wire colors instead of
pairs look at your cable end with the 5 wide green connector’
and you can determine if you ahve the new cable.  Use the
chart below to make the connections to the Table I/O/ 

NEW WIRE COLORS AFTER FEB 1 st 2018

FT-02

+12 Ext Sensor Pwr

(home switch mounted on Ganty)

(home switch mounted on Ganty)

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

Y Home 

NOTE Blue Jumper to 
from Common to EPO 
Should be OFF if Super
Z not used .   This has 
to be in place to come 
out of e-stop on a unit
with NO external E-stop
of the breakaway 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

A home 

ORG

RED

TAN

PINK

WHT

PURPLE

BLKBLK

BLUBLU

BRNBRN

GRYGRY

GRNGRN

For Ganty mounted
homes using
12 pin cable wires

TAN

PINK

Pin 1

Pin 1

Each input has a 
COMMON wire .  
There are 9 open 
Common 
terminals.  for 
inputs over 8 use 
the large tab 
common D20 and 
wrap and crimp 
the added 
Common wires 

Connector
Pinout Revised
05-19

Using FT-02 with Table I/O 12.6

To use Breakaway on
FT-02 (Brown Wire) 
Jumper K5 should be 2-3 
This depends on the setting
of JP1 on FT-02 Main card

Jumper on K4 needs 
to be 2-3 .  Use 1-2 
only if Z home switch 
or Prox Input(s) is used 
for Mechanical
Touch Off (Probe)

These wires
Correspond to
the EXT1, EXT2
and EXT3 inputs 
on the FT02 Front
panel Z Float limit

on Super Z Ohmic Sensor

NOT USED IN FT-02

IMPORTANT
CONNECTION

Prox In 
line

PROX

For earlier UBOB
systems see prior 
page to connect 
external 12V power
to drive FT-02 front
panel and ext sensors

Yellow from 12 pin
cable on FT-02
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BROWN

TAN

PURPLE (Violet)
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PINK WHT
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BLACK
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Plug wiring is mirrored and goes counterclockwise

12 PIN INNERCONNECT BACKSIDE VIEW
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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 3

Ext Swtich 1

Ext Switch 1

Ext Switch 1

Ext Switch 2

Ext Switch 3

Prox (combined) Input

Prox Input

GREEN

BREAKAWAY

BLUE

BLACK

PINK

GREY

WHITE

ORANGE

5W - 1

5W = 2

5W - 4

5W - 3

5W - 5

RED

TAN

YELLOW

Limits IN

AUX1 in

X Home (alt)

Y Home (alt)

B Home (alt)

Y Home - Table I/O 

A Home - Table I/O 

A Home (alt)

P6 Pin1
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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

BRN - B
reakaway Sensors

BRN - B
reakaway Sensors

NEW Connector wiring for
SUPER Z cable and FT-02 .   

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
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h 
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e)

Z S
w
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e)

PURPLE(Violet)

NEW WIRE COLORS AFTER FEB 1 st 2018

FT-02

+12 Ext Sensor Pwr

(home switch mounted on Ganty)

(home switch mounted on Ganty)

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

ORG

RED

TAN

PINK

WHT

PURPLE

BLKBLK

BLUBLU

BRNBRN

GRYGRY

GRNGRN

Connector
Pinout Revised
05-19

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
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o
m

e

B
re

a
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w
a

y/E
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O

C
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m
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NEG- DC

POS+ DC

lights on FT-01 
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G
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X

X
X
X X

X

Prox In
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5 wide connecor
on Table I/O  = 5W

12345
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R
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G
R
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To use Breakaway on
FT-02 (Brown Wire) 
Jumper K5 should be 2-3 
This depends on the setting
of JP1 on FT-02 Main card

To use Breakaway on
FT-02 (Brown Wire) 
Jumper K5 should be 2-3 
This depends on the setting
of JP1 on FT-02 Main card

Jumper on all FT02
system needs to be 
2-3 .  Use 1-2 only if 
Z home switch or Prox
is used for Touch Off 
Probe

Jumper on all FT02
system needs to be 
2-3 .  Use 1-2 only if 
Z home switch or Prox
is used for Touch Off 
Probe

From 12 Pin connection cable 

TABLE I/O REV12.6
Note:  P8 added to 12.3 to provide
More Common inputs 

Copyright Notice
all rights reserved
2019

Add separate external
supply for older units
with UBOB card . See 
page11 for details
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Table I/O Rev 17 used on New Bladerunner G5 

Prox in

Relay  Driver Circuit
Requires EBOB Module

Legacy FT-01 
Connector

12 pin connector connects directly to 12 pin on FT-02

Note :   K2 junper must be set
to 2-3 position foe FT-02 or 
Super Z II 
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FT-02 on New Super Z II 

Floating Torch 
with Breakaway
Sensor **

Enclosed slides
 and beariings

Solid State
Sensors
No mechanical
switches

Longer 6 1/2” Stroke

Dual Ring torch 
Mount.  

New belt drive
from motor runs
quieter and 
faster
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15lbs w/motorWEIGHT

VERTICAL
SPEED MAX

350 IPM

Leadscrew
Type

16mm 
Ballscrew

Steps per
Unit

6,773.347 /inch

266.6672 / mmCalibration

BACK MOUNTING
Pattern
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1 12 2 23 3 1
+

+

+– –
Sig Sig

Sig
COM COM

NOTES:
1.  Blue wires from Z home and Float Limit  
Sensors both go to terminal  2 of P1 connector
(neg volts)
2. Brown wires from Z home and Float Limit  
Sensors both go to terminal  1 of P1 connector
(pos volts)
3. Red wire from Z Float Limit Sensor goes to 
Pin 1 of small blue 3 wide connector and plugs 
into SIDE of FT-02 
4. Yellow Wire from Z Home Sensor Plugs to P5 
pin 2 (Z Home input)
5. Jumper P3 must be in place for Brakeaway 
function to work .

Super Z II is provided with a custom wiring 
harness part # XXXXXXXX.   and plugs to the 
connectors as shown.  

1 2 3
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e
g

V
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N
C

O
u
t

V
N

e
g

V
p
o
s+

N
C

X

X X

XX

X

FT-02

Wiring Diagram
of SuperZ II to
FT-02 

If  you have older UBOB based Controller
see page 11 for instructions to add
external 12V power source for the FT-02
and the sensors on the SuperZ.  Sensors
WILL NOT work without the power.   Newer
EBOB based units (G5 and MP3700) have
the voltage source built in.
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Recommended Input Settings 
for SuperZ II in  CommandCNC 

Config:

Notes:  
1.  X and Y (A) homes shown 
defined .  They can be 
connected at the FT-01 (Ext 1 - 
3) or at the Table I/o card (but 
not both places).  If  you do not 
have XY (A)homes (and you 
should)  then define them as 
“Not Used”

2.   Z home is part of  the 
SuperZII and must be setup.

3. Input 5 is the Float Limit 
signal for when the Z misses 
the Z home and/or the Ohmic 
Sense.  It keeps the torch from 
being damaged from a missed 
touch off  or homing move

4. Input6 (B home) is the Prox 
line and is the Breakawya 
sensor of  Z that have that 
option.  It assigned to ESTOP 
function.  Z’s without 
Breakaway torch mount need 
the setting as “not used”

5. Input 9 *Aux 1, is for the 
SENSE signal out of  the FT-02 
and is assigned a PROBE 
function.

COMMANDCNC Setup for SUPERZII w/Breakaway
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