tec

Breakoutboard fur
UC400ETH R1.2

Spindle

o @ ) GND +5U Spindle PUM Dut _X-fxis  Y-Axis 2Z-Axis  A-fxis
I I —t —t Cu CCH P 4 = Step Jir Step Dir Step Dir Step Dir
IS = PP DPDPDP) =1 PP LDDDD 5 S
~ j— @ = . e W
j+ C§9 ‘ ::: * N X I LI % e D ; C§;
- — . JIF D5
1 L] e} I oE 5 .:E :mo Rz 8 5 Status LED @
O r \ b M | :: 5 : ° E"’ D E D-: 0 o142 R 0-16/2 =
SE DE Port2 ) Spindle D.r: LLLL Il 01772 s s © . @
L El & !_l c3 5U / 1oy Pl || Eye- Lb?r:':j_' lp:m EE,E @
e TG L . o ‘ ) A ) g
e il i it P i | Lo el R ®
P Mach3 & UCCNC ® 4
we 1 w 12
ol =i PO o BETTE 05 S
ETH uzz|;|°mz|'§|.ws|j . %v s =5 8 . . : IF 'P'g. ) ;-_,JZGDE @
R23 !;I -ﬂﬁ‘ [ ] née !—El :. o -: =% =0 ° e u!;l uiﬁil 1
vmepn | g 7ig | - :
FE— Sp1 s L3 o .o £, -T2 E. ° .g: E}o E: @
' ) Bl | uabep ° ° i E* : w!gl :7‘4:. a3 : j}- & ®
=1 o ;i;. Rg4 !:. % 4 - 5 o= * o s o E—m 2@ 5 = ° Ee D“ @
=1 wee o %, @ L - : i B e - : @ I PNRSNRN BNR/NON PNP/NPN ENRINN PNA/NEN &
() . () . . : ° s nu| [saw) [nn] [saa [#as=
° . |l e %s0 K1 e [KI » [HI K1 o
o D13 D14 1% O1& Di7 5] * [ Die 011 DL2
DD DD DD DD DD DD DD LD DD DD LN DD DD DD DD D
O' 2 2 3 3« 5% 5 & & 7 7 & 8 9 8 18 19 11 1’ 12 12 13 13 15 15 1@ 1o’ 11 11’ 1z 12 13 1¥ 15 18

Output Port2 Pins Input Port2 Pins Input Portl Pins

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.

—
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Power % @
Supply =2 || 2
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®

Delifery

e Current version of the manual

e 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 and NPN SENSORS).
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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
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Inputs

Each input-pert is provided with its Pin number ' -
° ® PNP/NPN PNP,/NPN PNP/NPN PNR/NPN PP /NPM

R : . ! = <! 3 P T
=5 : : B £ 2 2 E 5 ;
@ D\ D& DD D|© DD DD DD DD DD D
i 18 1@’ . 11 447 , S s 12¢ , 13 13 . 15 15’ L 1a 1@’ , 11 11° , 12 12¢ } 13 13 } 15 15! |
Input Port2 Pins Input Portl Pins

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. For PNP Sensor must the Jumper to PNP and for NPN Sensors must the Jumper
to NPN

Port 1/2
z.b Input ‘It‘?;}f_J
5-24V —O O = OK14B
3 14
Input 10'is 5V
nput 10" is K ;K_ I
TLP283-4

\

or

Metall Proximity Sensar

5.. 40V
Brown + p————m—0 +

PNP
Cutput
(black)

GND to
- O - Breakoutboard

z.b. Input 10 Port 1

Port 1 10
5V-40V 3 el
Metall Proximity Sensor
5. 40V o~ 10'
Brown + pb——————0O + ot
NPN
Qutput
(black)

Blue - p——0 - GND to
Breakoutboard
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-
Engine Configuration... Po

“—
Port Setup and Axis Selection I Mator Outputs  Input Signals |Output Signalsl Encoder/MPG's I Spindle Setupl Mill Optionsl I
signal Enobled  [Port#  pinNumber |Activelow |Emulsted | HotKey B
K++ 4 Q) 0 o w 0 |E
I X o I k4 o 0
X Home o 0 0 o 4 0
| Yas o 0 0 o 4 0
Y -- 4 0 o w 4 0
I ¥ Home o 0 0 w 4 0
I Z+r 4 0 0 4 x 0
Z— o 0 0 o o 0
Il [zHome x 0 o k3 4 0 o
! Pins 10-12 and 15 are inputs. Only these 5 pin numbers may be used on this screen
Automated Setup of Inputs |
i
I oK | Abbrechen Ubemehmenl
_ -~ |
RUN J TOOLPATH K OFFSETS J TOOLS O RATIO DIAGNOSTICS | CAM [ HELP
AXIS SETUP N I/0 SETUP O TR R GENERAL SETTINGS APPEARANCE PROFILES
P R R OUTPUT TRIGGER HOTKEYS
o 48 49 to 96
Pin Port Low Function Pin Port Low Function Pin Port Low Function
Wﬁ [T]ED 0 i‘) ’T\EITZ:'JD 0 E ‘0 = ’T': D 0 = OFFLINE
=00 ol o0 [ 0 (o0 0o 3 MOBE
e EHOL o0 Bl o0l 0 G| o= hEOl o =y
[0l [0 =0 0o EHGE||o o =0 0o HGEY||loH o0 0o G| cvere
o5 [0 0O [ o F(Ge)|[oty [0 =H0O [ 0o [(Ge]||lof (05O 0o (]| START
EOEHO[ 0o BHEd||lcB =0 0 HE)|| B0l 0 =)
(o0 0 BHie]||lo= o E=H0O[ 0 = (B[O 0 [= SINGLE
ERECRES [ = B0l ¢« BEI||cH =m0l o =E0|| s
L EOLCo Bl o0 o EHi]||oE BE0a o (s
[0 [0 [ o [= [0 [0 O [ 0o FE(ee)||[0 [0 5O [ o Ej(se])|| FEED
PR CEO o HED|eE =0l o BED| e Ol o = B
O EHOC o B[00 0 || 0B 0 E0 [ o0 = (=)
[0 [0 O [0 FEj(ee]||{[0 [0 O [ 0o H(ee)||[0 [0 O [ 0 [ (e=t) S(CLE
o [0 -0 0 (|0 o0 [ o FBG||o- o0 o (=)
(B [0EH0L 0 HE|([oB B0l 0 BHE|loB B0 0 By
T EeE0O 1 BEd||0E =0l o Be||tE om0l o 5 G

Apply 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 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.

o
¥ Lo x42-1
20) X42-2
22C 5U ext.
12 1 Spannungs
. ) X32-1 = 5V-30V
24
= ZON32-2 = —
Vs ™
P283-4 33
R, %
<
22D —
10 3 N |
X32-3
214 @ Masse
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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 Conﬁgurdt]ui Pai )
Port Setup and Axis Selection | Motor Outpl.rtsl Input Signals  Output Signals |Encoden"|'u'|F‘Gk I Spindle Seiupl Mill Optionsl
Signal Enabled | Port # | Pin Number |Active Low | a
Enable? ' 0 0 o i
l Enable3 4 0 0 - 4 E
Enabled 4 0 0 af
! Enables o 0 0 o
Enables 4 0 g
II Output #1 of o
Il Output #2 of 4 4
Output £3 o 1 i
I Output #4 of 14 4
I T S = 5 3 x
Fing 2-9,1, 14, 16, and 17 are output pins. No other pin numbers should be used.
i
| Ok | [ Abbrechen | Obemehmen |
RUN TOOLPATH OFFSETS oS O RATIO DIAGNOSTICS CAM =
AXIS SETUP §_ /O SETUP O TR R GENERAL SETTINGS APPEARANCE PROFILES |
INPUT TRIGGER O i R R HOTKEYS
o 48 49 to 96
Pin Port Low LED Pin Port Low LED Pin Port Low LED
OO0 Co BB O S1E) —uﬁgD 0 5 (e || orrune
(05 [o 5O [ 0o (0 5[0 50O [ 0o & o [0l 5O [0 5 (set)|| MODE
(o 00 0 (| [0k 00 g (B[00l 0 BHEd ——
(o [o O 0o B [0 [0 O ’—‘ﬁ CYCLE
[0 [0 50 0o FEH(ee)||[loE [0 =0 [ o \3 SAEAIRAP
SRS T [0S [0 =0 [ o I (e=
B B0 o BEd|oE e E0 o e ' | SINGLE
== I = o 00 [0 Fe s
o - [o 5O [ o FEi(set)||[o - [o 5O [ 0o [
(o [oE0O [ 0o (|0 [0 =0 [ 0 ()| (o [oO[ 0 | | FEED
PEEEO o BHED| o0l o BHED|0E o0l o | B
0[O0 0 (|00 -0 0 FE(sed||{[o [0 =50 o |
ok [0~ [ o \L\OEL(OLD\ 0 F(ee)||0 9 00 [ o SYCLE
o0 0 E(s)||[0 B [c O [ 0 (|0 0O [ 0 = (s=t)
(o [0c B0 [ o P [0 [oc O 0 = [0 [0 5O [ 0 [
0 [0 5O o FEH(se||[o B [0oE-HAO[ 0o Ej(set]||[oFE3 [0 [ 0 F5 (et

Apply settings
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Set Axes in Mach3/UCCNC

These are fixed values that should not be changed.

Engine Configuration... Po E

p— —

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

Signal Enabled Step Pin# Dhr PinZ Dir LowActi... | Step Low A... | Step Port Dhir Port
X Bxis ‘ 2 3 ‘ I‘ 1 1

! < 4 5 < < : 1
Z Bxis ‘ 3] 7 ‘ I‘ 1 1

I A Axis ‘ 8 g ‘ ‘ 1 1

I B Axis ' 2 3 ' ' 2 2

I C Axis ' 4 5 ' ' 2 2

| Spindle ‘ 1 1 ' ' 1 1

|

RUN X TOOLPATH K OFFSETS J TOOLS O RATIO DIAGNOSTICS | CAM [ HELP
A =M /O SETUP /0 TRIGGER GENERAL SETTINGS APPEARANCE PROFILES
A Y-AXIS z-AXIS N A-AXIS I 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 (J Active low O&E%'\E'E
Achsenauswahl Enable pin: [ 0 12 port: | 0 [2) (J Active low
Limit - pin: [ 0 [] port: [ 0 |3) (J Active low
S — = : CYCLE
Limit + pin: [ 0 [2] port: [ 0 [2] (O Active low START
Home pin: [ 0 2] port: [ 0 2] (] Active low (] Direction positive
Homing speed up (Units/min): 500
h ) : 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
o ) 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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Driver Connection
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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

~ :
77
7 + +E
1) @]
770 + w
~ R2-
7. A FA.7
o - U7
) cth ' czt
D
0+ ne=
R13"
Zn7/k:!

— —
Port Setup and Axis Selection  Motor Outputs I Input Signals | Output Signials I Encoder/MPG's I Spindle Setup I Mill Options |
Signal Enabled Step Pin# Dir Pin# Dir LowActi... | Step Low A... | Step Port Dir Port
I X Axis o 2 3 o L4 1 1 i
I Y Axis o 4 5 f L4 1 1 |
Z Axis of 6 7 of ¥ 1 i 5
II A fxis of g 9 f L4 1 i |
| B Axis of 2 3 of ¥ 2 2
| C Axis o 4 5 f L4 2 2
i Spindle f 1 1 ¥ o 1 1 I
|
i
oK | Abbrechen Dbermehmmen |
—— —  ——
Engine Configuration... Pol u
Port Setup and Axis Selection I Mator Outputs I Input Signals I Output Signals I Encoder/MPG's  Spindle Setup | Mill Options |
—Relay Control ————— |~ Motor Control ———— |} Special Functions
[~ Disable Spindie Relays ¥ Use Spindle Motor Output [ Use Spindle Feedback in Sync Modes
Clockwise (M3) Output # |2 g g:”ﬂgm‘ [~ Closed Loop Spindle Cortrol
r Motor
| | cowme  oupun [ 5 Pz 1 I o3
I Qutput Signal #s 1-6 I— [~ Spindle Speed Averaging
e “Hl
| ™ Disable Flood/Mist lays Dy RS
Mist M7 Output # |4_ ID General Parameters Special Options, Usually Off -
| Flood M8 Output # |3_ ID il Dem Spm. i I-I Seconds ™ HotWire Heat for Jog
Output Signal #5 16 CCWDelaySpn P J1 Seconds || [~ Laser Mode. freq
l —ModBus Spindle - Use Step/Dir as well — CW Delay Spind DOWN [ Seconds [~ Torch Volts Cortrol
| [~ Enabled Reg [64  64-127||CCW Delay Spin DOWN [ Seconds || [ Torch Auto OFF
Max ADC Court I‘IBE’.RD [~ Immediate Relay off before delay
[l
|
0K [ Apbrechen | Ubemehmen |
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Engine Configuration... Po

Port Setup and Axis Selection I Motor Outputs I Input Signals | Output Signals I Encoder/MPGs  Spindle Setup | Mil Options I

Spindle direction

— Relay Control
[ Disable Spindle Relays
Clockwise (M3) Output # |2
COW (M4) Output # |4

- Motor Control

W Use Spindle Motor Output
[¥ PWM Cortrol
[~ Step./Dir Motor

Special Functions
[ Use Spindle Feedback in Sync Modes
[ Closed Loop Spindle Control

P |4]_25 I N D (03

I Output Signal s 16 I~ Spindle Spesd Averaging
WMEBase Freq. I.ﬂ}ﬂ
lm AUTILTOT
Minimum PWM [
| I Disable Flood/Mist relays Deiay inimum =

e

Mist M7 Output # |4

—General Parameters Special Options, Usually Off

| | Food MBOWpwH 5 [0 CW Delay Spin UF 1 Seconds || m Botwire Heat for Jog
Output Signal #s 1-6 CCW Delay Spin UP 1_ Seconds [~ Laser Mode. freq |

| —ModBus Spindle - Use Step/Dir as well CW Delay Spind DOWN 4 Seconds [ Torch Volts Control

| [~ Enabled Reg [64  64-127||[CCW Delay Spin DOWN [ Seconds || [ Torch Auto Off

[ Immediate Relay off before delay

Mz ADC Count I'I'ESB"D

ok | [ Apbrechen | Obemehmen |

.
Engine Configuration... Po

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

Signal Enabled |Port# |Pir| MNurmber |Acti1.-'v.=. Low .
¥ 0 0 4
I Output #1 uf 1 16 4 =
Output £2 of 1 14 x L
I utput 2 1 1 3
Output 24 of 2 14 4
I Output #5 i 0 0 4
| Output #5 & 0 ] o
Charge Pump of 1 17 4
| Charge Pump2 & 0 ] 4
| — i 4 n n w X
Ping 2-9.1, 14, 16, and 17 are output pins. No ather pin numbers should be used.
|
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CW (clockwise) or CCW (counterclockwise) are switchable relay outputs.

B

Spindle
W CCW +5U

- 0000

©)

it

zum Relaiseingang

/

Start / Stop Ober
Schalter (aptional)

Drehzahleinstellung
lber Poti {optional)
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Spindle in UCCNC

TOOLPATH OFFSETS TOOLS O RATIO DIAGNOSTICS CAM L b
I/0 SETUP /O TRIGGER GENERAL SETTINGS APPEARANCE PROFILES
X-AXIS

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

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

Dirpin: [0 2] port:[ 0 [2] [(J Active low Dirpin: [0 %] port:[ 0 2] (O Active low Ol\‘jl';'—E')NEE

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

PWM min duty (%): | 0 |3 max (%): 100 |- Acceleration (step/s”2): 200

CYCLE

Spindle PID control Encoder PPR: [400 |2 () Reverse Enc. dir. SLABL

Index pin: [0 B port: [0 B Encoder Apin: [ 0 |25 port:[ 0 2]

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

LINE
Spindle velocity (1/min): Min. 10 Max. 5000 () Use pulleys Pulley no.: 1
Spindle relay output enabled Flood/Mist relay outputs enabled E(EDE%
M3 relay pin: [16 | 2] port: [ 1 |2 [J Active low M7 relay pin: [ 0 |2 port: | 0 [ (] Active low
M4 relay pin: [14 3] port: [ 1 [2] [J 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 CSTI'%ITDE
M3 delay after off (ms): 1000 M8 delay after off (ms): 1000
M4 delay after on (ms): 1000 M9 delay (ms): 0
M4 delay after off (ms): 1000
[Apply settings] [ Save settings ]
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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
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Statusdisplay

Status LED
/ =W o-142 [=FIo0-15/2
- I::.:I:ln 13?::'-'-'-“.- D i Charge Pump
Charge Pump /
 |[X=F o-1-2 k ] activ/inaktiv

EEI] SI.I-W_']L' L
Gl |

L

|~

Spindle direction

Relay outputs
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Charge Pump

This setting can be enabled or disabled

dle PLM
CCW Tl

—:: CHARGERPUMP

1R

3
Spindel PUM et

PN s S = |

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... Pol E_ _}
Port Setup and fuis Selection I Motor Qutputs I Input Signals  Output Signals | Encoder/MPG's i Spindle Setup l Mill Options I
Signal Enabled | Port # | Pin Murmnber |Active Low | ~
Oyt #65 l (] (] '
I I Charge Purmp of 1 17 a I
Charge Pump2 0 i 4
! Current Hi/Low t 4 0 0 x B
Output 7 x 0 0 ¥ =
| Output £8 4 0 0 4 1
Output 8 4 0 0 4
Output £10 3 0 0 o
Output #11 o 0 0 4
I Ao s 840 4 a n 4 =
Pins 2-9, 1, 14, 16, and 17 are output pinz. No other pin numbers should be used.
| oK | Abbrechen I Ubernehmen I
== e ;
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RUN J TOOLPATH J OFFSETS J TOOLS O RATIO DIAGNOSTICS ] CAM X HELP
L AXIS SETUP @) P 1/0 TRIGGER GENERAL SETTINGS APPEARANCE PROFl&

E-stop pin: 0 [%] port: [0 [ (J Activelow = MPG A pin: [0 3] port:[ 0 5]

Probe1 pin: [0 2] port: [0 |2 (J Activelow = MPG B pin: 0 [=] port: [0 &

Probe? pin: 0 [$) port: | 0 2] [ Activelow = MPG prescaler:| 1 [+ MPG filter const.: | 10 [$]

Chargel p. pin: 17 =] port: [ 1 |2 (] Active low| MPG speed multiplier: 10

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

Charge pump always on

Current hi/low: 0 [=] port: [0 2] (J Active low . BIEfahS TR con‘trol )

Laser output: | 0 [2] port: [ 0 |2 (] Active low Are on pin: ’TL 5 ’T—A;J = ACtI.Ve ow

THC up pin: [0 |2 port: | 0 2§ (O Active low

Apply settings

THC down pin: [ 0 25 port:[ 0 25 (O Active low
Min. height: 0 Max. height: 10

THC feedrate (Units/min): 1000

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

(3 Enable THC anti dive
() Enable THC anti down
THC en. out pin: [ 0 |2 port:| 0 12§ (J Active low
An. dive out pin: [ 0 |2 port: [ 0 2§ ([ Active low
An. down out pin: [ 0 |2 port: [ 0 2§ ([ Active low

Save settings

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