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Operation Manual

All rights to these operating instructions remain with cnc-technics. Texts, information and
illustrations of these operating instructions may not be reproduced, distributed or used for
purposes of competition without authorization or communicated to others.
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Introduction

This manual contains instructions for mounting, using the breakout board.

These operating instructions have been prepared with care. If you still find
errors, we would be grateful for an indication.

i
i

-\\'\

S
| |
N/
Power :%,
Supply "= @
12-36V |z @

Delifery

e Current version of the manual

¢ Breakoutboard
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Description of the breakout board

The breakout board enables the operation of up to 4 stepper motor or servo
output stages on the UC400Eth.

For this the control Software Mach3 / UCCNC (not included) is used. The board
has various inputs and outputs that can be individually set as many different
configurations are possible. Depending on the selected configuration,
additional functions are available, such as control of a frequency converter via
an analog signal of 0-10V or 0-5V, reference switch, spindle direction relay, up
to 3 relay outputs and one Charge Pump.

All signals are protected by Optocouplers. All machine-side signals are rated
from 5V to 30V, ensuring robustness and compatibility even with industrial
sensors (PNP SENSORS).

links oder rechtslauf

SHERGETUNT
Sindel BN %
TEl ot ;
R %Ega 2l
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Commissioning

Installation of the UC400ETH

=» The UC400ETH is screwed onto the 4 spacer bolts with M3 screws
=» The operating voltage is supplied via the Breakoutboard

njiﬂm]] a -**W'F-m GID - 00O L
ETH o2 [N --1 am:m [ c»c[g cm[g:,
2 00T oo
oo N 2 T =< THEI o0 00
— 00 X
. \m--mi-m & & 00
W - N -<[MEN ||oo { 2y
MHHU ( IIML&:.!&M D n n n |
m”lﬁﬁ
= ¥ ¥ 2 E E F
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Inputs

Each input port is provided with its Pin number

L g i1 11 12 12 - fE 15 15 ) 1 11 1
L 1 i i i it i i

in Mach3/UCCNC at Ports & Pins has to put a hook in Active Low.

When the limit switch is actuated, it internally switches to ground and Mach3 detects a
response at the input. PNP sensors switch with the switching voltage so they are also direct
connected.

z.b Input 10+-

5-24V O O Bl 0OK14B
3 14
Input 10" is 5V
nput 10" is ; SE;K_ s
TLP283-4

= \

or

Metall Proximity Sensor

5 ... 40V
Brown + O+
PNP
Cutput
(black)
Blue - O- GND to
Breakoutboard
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r
Engine Configuration...

Pott Setup and Axis Selection | Motor Outputs  Inpt Signls | Output Signals | Encoder/MPG's | Spindie Setup | Mil Options |

Signal Ensbled  [Portz  lpinNumber |Activelow |Emulsted | HotKey B
Xer o Q) o x x C E
- w 4 o 0
S [ TR R ST S
Y oar o 0 0 o o 0
V- % o lo " k o
)| [V 4 0 0 L ks 0
(R ¥ C o 1% | o
Zis o 0 0 o o 0
I [zrome 4 0 0 % k4 o <
" Pins 10-13 and 15 are inputs. Orly these 5 pin numbers may be used on this screen
Automated Setup of Inputs |
'|
| ok | [ Avbrechen | i_!belnei‘.r;nenl
RUN J TOOLPATH J OFFSETS ] TOOLS O RATIO DIAGNOSTICS ] CAM ] HELP
AXIS SETUP J_1/0 SETUP O TH R GENERAL SETTINGS APPEARANCE PROFILES
B R R OUTPUT TRIGGER HOTKEYS
o 48 49 to 96
Pin Port Low Function Pin Port Low Function Pin Port Low Function
[0l [oH0O [ 0 [ [0 [0 O [ o FE(se]||[o5 [0 5O [ o SEELTNE
[0 [0 =0 IT\;J OB EHOC o FH(e)||loE =0 W\;J MODE
[0 [0 O [ o = [0 5 [0 50O IT\_J- [0 B3 [0 507 [T\LJ
[0 [c O [ 0o E(s=)||[0o [0 HO[ 6 [0 [0 5O [ 0o CYCLE
o [o O [ o [ (set]|/[0of=5 [0 [ o \iJ\OEJ\G;JD[ 0 \i SRR
[0S [0 0O [ 0o [ 0 B[ 0 [0 [0 5O [ 0o P (e=t)
[0 [0 50 [0 s (s=t) OEJITEJCHT\ [0 [0 0O [0 S (s=t)|| sinaLE ‘
Ok (00 [ o k5 Ga)||o] g ER==m e =l e || SRS
[0 [0 [ o ol [0 O [ o liJSel y
[0 [o O [ o (0B o =0 o = FEED |
O . ok o0 0 B HOLD |
[0 [oEHO[ o (ol [oHO[ o =
lofsj (o[ o ‘_J-‘O_J[O_Jal 0 oo o | EroLe
[0 =5 o =0 [ 0 (=) ‘OL_IV—_JC][T‘

(o [0 0O [ 0 F(e)||[0 [0 -0 0 |
(o3 [0 =0 [ o (=)ol [0 =0 =)

Apply settings

ol O
IS

Save settings
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Outputs

Like the input port, each output port is also provided with a pin number and an associated *
(output).

example

X32-1is Number 6 = Port2/Pin6 and

X32-2 is Number 6* = Port2/Pin6

For 5V sensors, relays or similar loads you can put a bridge of 5V on the respective pin
number, so you can use a power supply.

For switching max 50mA per output are available. If you need higher currents for switching
you can connect inexpensive relay modules.

You can connect to any pin without * a direct voltage, max to 30V.

>
gk 1
+ X42-1
2Q) X42-2 —
22C oU .~ Bridge
s i L@ x32-1 —
K
11 2Q)X32-2 =5V
2l (N
pP283-4 23 a
o o
<
22D -
10 3 ~ |
X32-3
77l © Ground
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Integrate Outputs in Mach3

The Port Number and the Pin Number are used, the hook at enabled to enable output

~Engine Configuration... Po m_;
Pott Setup and Axis Selection | Motor Dutputs | Input Sianals  Output Signals | Encoder/MPG's | Spindle Setup | Mil Options | !
Signal Enabled | Port # | Pin Number | Active Low |-
Enable2 o 0 0 o
I Enable3 x 0 0 |ar e
Enabled w 0 0 ks
F Enable5 g o 0 w
Enable6 x 0 0 Ik 4
“ Output #1 of o ,‘B . a
Il Output #2 of . 114 . - o
Output £3 of 2 1 ks
I Output #4 of 14 |ar
| Hie w . . w T
r Pins 2-9,1, 14, 16 and 17 are output pins. No other pin numbers should be used.
(]
1 Ok | [ Abbrechen | Obemehmen | I
RUN TOOLPATH OFFSETS TOOLES O RATIO DIAGNOSTICS CAM REEE
AXIS SETUP X VO SETUP O TR Sl _G:NeRALseTTinGs Y APPEARANCE J PROFILES )
INPUT TRIGGER O P R R HOTKEYS
o 48 49 to 96
Pin Port Low LED Pin Port Low LED Pin Port Low LED

Set L0 VTEC] 0 =] | OFFLINE
o 12 [0 12901 [ o Is) (G| | MODE
ok lotsiO[ o [&

o 0 o FH(se)||[0 =0 o 5
(0 [0 O [ o & [0 [0 5O [ o
LEBEOC B B0 o0 B

s Lo
BEE
ol o

B

[0 [0 O [ 0o EH(se)||[oEH [0 O [ 0 B CYCLE
[0 [0 B0 0o BEa|oB B0l o G START
(o [o I 5O [ o k4 (0o B HO [ 0o [ s
M EE0L 0 BE)| 0B =0l 0 BGY |0E0E0l o BGEd| | sneLe
CEOE0[ ¢ HED|cH =0 0 HED|dE oEal o HED | N
(0 [0 O [ o H(ee)||[0 [0 =0 0 E(se)||[0 B[00 [0 = (se)
(0 [0 -0 0 EHis=)||[o [0 =0 0 FE(s=)||[o B [0 =-HAa [ o B (s= FEED
OO0 BE)|TETE0l v« BED e TE0 =0)|| 20 |
(OO 0 FHie)||[o 00O 0 F(ee)||lo B o -0 [ 0 F (s
| Lol (o500 [ o k()| loksf (o0 o G | SreLe
(B[00 0 HEd||[lo o0 0 (s
0B 0O 0 BGED|oE B0l 0BGy
PEEE0 ¢ BHED| B eE0 o HED| 0B =0l o =Gy

o
Q
e
(0]
0]
0]
B
=
3
(o]
7]
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Set Axes in Mach3/UCCNC

These are fixed values that should not be changed.

Engine Configuration... P . ._ x

Port Setup and Axs Selection  Motor Outputs I Input Signals I Output Signals I Encoder/MPG's I Spindle Setup l Mill Options I

Signal Enabled Step Ping Dir Pin# Dir LowdActi... | Step Low A... | Step Port Dir Port
X Aodis e 2 3 e =f 1 1

I Y Axis o« .4 -5 o« L -1 .1

. Z Axis « ] 7 « =f 1 1

i A Auis =« 8 g o o 1 1

i B Axis ¥ 2 3 k¢ k Z 2

i € Axis ¥ 4 5 n r 2 2

i Spindle o 1 1 ¥ o 1 1

¥

i

== — — _—— = |
RUN K TOOLPATH K OFFSETS TOOLS O RATIO DIAGNOSTICS CAM I HELP
A P I/O SETUP /0 TRIGGER GENERAL SETTINGS APPEARANCE PROFILES
A Y-AXIS Z-AXIS A-AXIS q B-AXIS N C-AXIS SPINDLE AUX ENC.
Axis enabled
Step pin: [ 2 [ 2] port: [ 1 [ (O Active low
Dir pin: [ 3 2] port: [ 1 27 (O Active low OISI';LSNEE
Achsenauswahl Enable pin: [ 0 [+ port: [ 0 |2 (J Active low
Limit - pin: [ 0 [2] port: [ 0 [3) (J Active low
- . = - . CYCLE
Limit + pin: [ 0 = port: [ 0 2 [J Active low START
Home pin: [ 0 2] port: [ 0 2] [J Active low (] Direction positive
Homing speed up (Units/min): 500
; : : SINGLE
Homing speed down (Units/min): 250 LINE
Write offset on homing (Units): O Auto set
Steps per Unit: 200
FEED
Velocity (Units/min): 2000 HOLD
Acceleration (Units/s”2): 200
Softlimit - (Units): 0
. . CYCLE
Softlimit + (Units): 0 STOP
Comp. Acceleration (Units/sA2): 240
Backlash distance (Units): 0 (O Enable backlash
Slave axis: [None  ~|
Apply settings Save settings
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or
directly
to 5V

%

Driver Connection

j
@
2
a
o~ n el Ve
ﬂ' - s by
o |Ph!| [Ph] | Ph
=
0O g a a
| 2| 2| Ground from Board
o~ o~ o~
must be connected
with Power Supply
+ . + 0 + [=] =
a3l 2 & ¢ 2| 2| 8| 2 xl<«lzla from Driver
2| 2| 5| 5| & 3| 5|38 <
8 § GND +5U Spindle
£ 2 {ﬂ — = — cu ceu
w
= o
+ = —
; £ = 0000|000
¥ n U o
3 | mEm
BV GND = B
F Spindle : : :
@\-@ @-\-@ PWN K—Aaxis WerE S-AXLE
+ Siep Qir Step Sep Do

I
nput Portl Pins
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Set spindle

Port 1/ Pin 1 is the analog output for the spindle speed

A VFD frequency inverter for the analogue signal can be connected to the spindle output. Via
jumper 1-2 =5V or bridge 2-3 = 10V output signal at bridge

The Potentiometer R13 should not be adjusted he is set so that at 5V PWM output from the
PC comes a 10V analog signal

~ 7 [lef)-
7 + +E
1) @]
770 + w
~ R2-
7. A FA.7
o - U7
™ ctt ' czt
D
0+ ne=
R13"
Zn7/k:!

Engine Configuration... Pol

Fort Setup and Axis Selection  Motor Outputs | input Signals | Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled Step Pin# Dir Pin# Dir LowActi... | Step Low A... | Step Port Dir Port
X Axis a4 2 3 o L 1 1 |
m Y Axis o 4 l5 o« L .1 l1 |
Z Axis o .E .? 4 . L -1 .1
i A fuis o4 s :9 Li L 1 1
il B Axis f 2 :3 :"I . ' 2 .2
H C Axis of 4 .5 L4 x 2 .2
i Spindle f 1 1 4 L4 1 1 I
|
|

0K | Abbrechen I U'J&rn‘.Bln‘.’.E"-'I

L —_— = = == )

Engine Configuration...

Port Setup and Ads Selection | Motor Outputs | Input Signals | Output Signals | Encoder/MPG's  Spindle Setup | Mil Options |

- Relay Control ——————— B~ Motor Control ———— | Special Functions
[™ Disable Spindle Relays [V Use Spindle Motor Output| Wl [~ Use Spindle Feedback in Sync Modes
Clockwise (M3} Output # |2 g EEM:‘*[EE:OFMﬁer [~ Closed Loap Spindle Cortrol
r
| | covme  ocupur [f T Pz 1 [ D3
| Cutput Signal #s 16 ’— [~ Spindle Speed Averaging
i u

I [~ Disable Food/Mist relays Delay e EY ID_ %

Mgt M7Oupu® |8 [0 g o Special Options, Usually OFf -
| | Pood MBOWpE [T [o ‘CW Doy ¥ [ Seconds || = potviie Heatfor do

Output Signal #5 1-6 S Dy s T 11 Seconds [ Laser Mode. freql

~ModBus Spindle - Use Step/Dir as well — | CW Delay Spind DOWN [ Seconds || [ Torch Vokts Control
[~ Enabled Reg [64  64-127||CCW Delay Spin DOWN [ Seconds || [ Torch Auto Off

Max ADC Count l'lﬁ?!-&l} ‘ [~ Immediate Relay off before delay

Stefan Gemeinert,Friihlingstrasse 8 85253 Erdweg
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Spindle direction

Engine Configuration...

Port Setup and Aws Selection | Motor Outputs | Input Signals | Qutput Signals | Encoder/MPG's  Spindie Setup | Mill Options |
— Relay Control Motor Control ——————— |~ Special Functions
[™ Disable Spindle Relays I¥ Use Spindle Motor Cutput| | [~ Use Spindle Feedback in Sync Modes
Clockwise (M3) Output # [2 IE ;:”ﬂ?:g' [~ Closed Loap Spindle Control
r ar
| 1 cowme  ouwpun | i Plozs ' [ ooz
Output Signal &5 16 [~ Spindle Spesd Averaging
-I T WMBsse Frea. [400
Minimum PWHM [T
I [~ Disable Food/Mist relays Delay sl ID_ %
Mist M7 Output # I‘i— |ﬂ ~(General Parameters  Special Options, Usually Off -
| | Pood MeOupas 5 [; | [WDSSenUP i Scconds || o Heatfordog
Output Signal #s 16 CCWDelay Soin UP 1| Seconds' || [~ Laser Mode. freq
| ModBus Spindle - Use Step/Dir as weu—| CW Delay Spind DOWN 14 Seconds || [ Torch Volts Cortrol
| [~ Erabled Reg |84 84-127| CCW Delay Spin DOWN [ Seconds I Torch Auto Cff
Max ADC Count |‘|ﬁ3.3ﬂ [ Immediate Relay off befare delay
| |
|
_’

1

Engine Configuration... Por FE

Port Setup and fods Selection I Motor Qutputs I Input Signals  Qutput Signals | Encoder/MPG's l Spindle Setup I Mill Options l |
Signal Enabled | Port # | Pin Number | Active Low -
4 I g k4

Output #1 of 1 |16 4

Output £2 of 1 14 4 ﬂ
l utput 2 11 1 | |

Output 24 uf 2 114 o T
| Output 25 4 0 0 4
| Output #6 & 0 0 4

Charge Pump of 1 117 - 4
I Charge Pump2 & 0 ] t 4
‘ e I e ' .n :n | 4 ¥
I Pins 2-9 .1, 14, 16, and 17 are output pins. No other pin numbers should be used.
|
{

OK | Abbrechen Ubemehmen

— = -
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CW (clockwise) or CCW (counterclockwise) are switchable relay outputs.

B

Spindle
W CCW +5U

- 0000

©)

it

zum Relaiseingang

'/

Start / Stop Gber
Schalter (aptional )

Drehzahleinstellung
liber Poti {optional)
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Spindle in UCCNC

TOOLPATH OFFSETS TOOLS O RATIO DIAGNOSTICS CAM HELP
I/O SETUP /O TRIGGER GENERAL SETTINGS APPEARANCE PROFILES
X-AXIS

Y-AXIS Z-AXIS A-AXIS t B-AXIS C-AXIS PIND AUX ENC.
/) PWM spindle (O] Step/direction spindle

PWM pin: [ 1 |3 port:[ 1 2] [J Active low Step pin: [0 3] port: 0 2] [J Active low

Dirpin: [0 [ port:[ 0 [2] [ Active low Dirpin: [0 [2] port:[ 0 [2] (O] Active low O&E“S\E'E

PWM frequency (Hz): 400 Step per rotation: 500

PWM min duty (%): | 0 |2 max (%): 100 |5 Acceleration (step/s”2): 200

CYCLE

Spindle PID control Encoder PPR: [400/2] (JJ Reverse Enc. dir. SEAT

Index pin: [0 = port: [0 & Encoder Apin: [ 0 =] port:[ 0 |2

Index prescaler: [ 1 |2 Encoder Bpin: | 0 |2 port:[ 0 [ SINGLE

LINE
Spindle velocity (1/min): Min. 10 Max. 5000 () Use pulleys Pulley no.: 1
Spindle relay output enabled Flood/Mist relay outputs enabled Eg‘i‘g
M3 relay pin: [16 | 2] port: [ 1 [ 2] (] Active low M7 relay pin: [ 0 [ 2] port: | 0 [ 2] (] Active low |
M4 relay pin: [14 2] port: [ 1 2] (] Active low M8 relay pin: [ 0 |2 port: [ 0 [2] [(J Active low
M3 delay after on (ms): 1000 M7 delay after on (ms): 1000 CS\';'CC:)IE’E
M3 delay after off (ms): 1000 M8 delay after off (ms): 1000
M4 delay after on (ms): 1000 M@ delay (ms): 0
M4 delay after off (ms): 1000
[Appiy settings] [ Save settings ]

Stefan Gemeinert,Frihlingstrasse 8 85253 Erdweg
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Relaisoutput

There are 4 Relay Outputs up to 230V / max 10A (2,2KW at 230V) available
PORT 2 - Pin 1,14,16 oder 17

Attention: do not connect switching power supplies because they have a very high inrush
current, the relay contacts may be defective

(

]

=

L

0 S..

EII,'
Out 1&6/2

=k =
L&

ENTENTRNIAN

-

0008000

_— e 0V YVYr———=
Out 14,2

|

|

R85

RS

W

IEN (] [N (e [NEN] (eI [EN (PN
(o
_|_

-
0008000

Qut 1//2

1 Stefan Gemeinert,Friihlingstrasse 8 85253 Erdweg
Tel: 081386695536 www.cnc-technics.de
6



Statusdisplay

Status LED
/ - o142 =R 0-1602
— X 0-172
Charge Pump /
~ (=W o1z K
EEI] SI.I-W_']L' L
Cl H

o e

|~

Spindle direction

Relay outputs

Charge Pump

activ/inaktiv
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Charge Pump

This setting can be enabled or disabled

CHARGEPUMP

2

N
Spindel PLM it

r-’_‘-—|=

If the jJumper is set to 1/2 the board will be activated without protection and all will remain
Tensions and controls are maintained even if Mach3 makes a reset.

If the jJumper is set to 2/3, the breakout board will be controlled by Mach3 via the 12.5Khz
signal. That is, only after the reset of Mach3 is deactivated, the board is active. All

components are supplied with 5V or 12V. For this you have to make the following settings in
Mach3:

Engine Configuration.. Po - E3em|

Port Setup and Axis Selection i Motor Outputs ! Input Signals  Output Signals | Encoder/MPG’s i Spindle Setup i Mill Cptions I

Signal Enabled | Port # | Pin Number | Active Low |+
Qutout 26 ¥ ) 0 4

I I Charge Pump of 1 17 t 4
Charge Pump2 0 i 4

| Current Hi/Low g ] .CI x &
Output 7 ' l[] .U ' ‘ =

| Output 28 x 0 o » |_

| |output=n g 0 0 X '
Output 210 » 0 0 4

| Output #11 x 0 0 x

i i e ok BT o A " w g

Ping 2-9, 1, 14, 16, and 17 are output pinz. No other pin numbers should be used.
i
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RUN J TOOLPATH J OFFSETS ] TOOLS O RATIO DIAGNOSTICS | CAM J HELP ]
L AXIS SETUP O P 1/0 TRIGGER GENERAL SETTINGS APPEARANCE PROFl&

E-stop pin: 0 [$] port: [0 [2] (J Activelow = MPG A pin: [0 [2] port:[ 0 |3

Probe1 pin: [0 2] port: [0 }2 (] Activelow = MPG B pin: [0 2] port:[0 =]

Probe2 pin: 0 [%] port: | 0 |2 (J Activelow = MPG prescaler:| 1 [2]MPG filter const.: | 10 |2

Chargel p. pin: (17 =] port: [ 1 5] (J Active low| MPG speed multiplier: 10

Charge?2 p. pin: | 0 | 2] port: | 0 [2] (O Activelow [ Attach JRO to MPG

Charge pump always on

Current hi/low: 0 [<] port: [0 2] [ Active low . [ Enabi THC control )

Laser output: | 0 [2] port: [ 0 [2] [(J Active low A an pin: liwh Rets ’EMQJ = Act{ve ow
THC up pin: [0 |2 port:| 0 2§ (O Active low
THC down pin: [ 0 |2 port:[ 0 2] (O Active low
Min. height: 0 Max. height: 10
THC feedrate (Units/min): 1000

Apply settings

(3 Control THC even if the THC on signal is not active
(O Enable THC Delay

() Enable THC anti dive
(O Enable THC anti down
THC en. out pin: | 0 2] port:| 0 2] (O Active low
An. dive out pin: [ 0 2 port: [ 0 2§ ([ Active low
An. down out pin: [ 0 |2 port: [ 0 2] ([ Active low

Delay (sec): 0O
Threshold (%): O

OFFLINE
MODE

CYCLE
START

SINGLE ‘
LINE

FEED ‘
HOLD

CYCLE
STOP
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