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Introduction

It is perhaps well understood that in an industrial environment, personal computers, motion
control boards and logic signals can face a large amount of interference from things such as
power cables, motors, welding machines, magnetic contactors etc.

We can help to minimize the effects of this interference by having any susceptible electronics
enclosed in a metal control cabinet and using the correct safety and best practice techniques,
which include, but are not limited to the installation of noise reduction such as an isolated
transformer and noise filters.

While these things will help us achieve a better result, using a control board designed for
industrial applications can be more important.

UB1 (UCCNC Breakout board) is designed for industrial applications and specifically to work
with the UC300ETH which is an excellent motion control board designed to be used with
UCCNC and Mach3 software.

Specification and Features

e By using an Ethernet connection, the UC300ETH is far more noise resistant than when using a
USB motion board or parallel Port connection and therefore helps to protect the logic signal
when the controller and drives are located a large distance from the computer.

e Can be used in conjunction with UCCNC or Mach3 Windows XP, Win7, Win8 and Windows 10
both 32 and 64 bit, on both desktop and notebook computers.

e Generates motion command signals from 25 kHz to 400 kHz

e New! Utilizes All 5 ports and is compatible with the UC300ETH-5LPT pin out.

e New! Differential line driver for motion signals, allowing for longer wiring with more
resistance to interference when compared to TTL open end. Also can be used as single end
both source and sink connection.

e New! Asingle 24Vdc Power Supply is needed. There is a 5Vdc isolated and a non-isolated
dc2dc converter on board, thus saving installation space and wiring.

e New! OSSD (Output Signal Switching Device) outputs and hardware safety circuit are
implemented when a peripheral device such as a servo motor drive or a spindle VFD (Variable
Frequency Drive) trigger an alarm condition, which causes the Safety Circuit to disengage the
OSSD output. This method is used on large CNC machines to cut power from the drives.

e New! LED status for all inputs and outputs including motion control signals. Makes it much
easier to diagnose and trouble shoot.

e Isolated power and ground between the PC, UC300ETH and I/O, which eliminates crossover
noise and ground loop problems.

e New! Polarity and over voltage protection (in conjunction with a fuse) for the 24Vdc power
supply.

e A charge-pump signal is provided. This helps the user to form a safety interlock condition
between controller and devices.

e 2 non-isolated analog inputs for feed and speed control override.

e New! 2 isolated analog outputs. This circuit is totally isolated from the UB1 and forms a part
of the VFD inverter, connected as potentiometer variable resistor (VR). High voltage noise
from the inverter cannot cause interfere through this connection.
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e 13 channels of 24vdc isolated NPN inputs, suitable for industrial sensors with an NPN type
output.

e 5 channels of 5Vdc isolated NPN inputs, suitable for low voltage devices such as MPG,
encoder.

e New! 5 channels of 24/5Vdc selectable isolated PNP inputs, suitable for industrial sensors
with PNP type output.

e 2 non-isolated extended headers, LPT4 and LPT5 with compatible UC300ETH-5LPT pin out.

e 14 NPN isolated output terminals capable of sinking current up to 70mA for each channel.

e 3 onboard NO relays. (Contacts can easily be changed to NC by using the solder-bridge under
the board). Off Delay Time provided for K1, K2. This allows the user to create a timing
sequence for devices that need to power up or power down independently at different times.
It can be used for such application as “Z axis Drop Protection”. The K3 Relay can be controlled
by a charge pump signal.

e Spring terminals for quicker connecting and disconnecting of cables. They are resistant to
vibration, so no more screws which have rattled loose and no more forgetting to tighten.

Precaution
WARNING

e Remember to static discharge before touching any part of UC300ETH/UB1. Ground
your body by wearing a grounding strap or frequent touching an earthed metal
chassis to release electrostatics.

e Make sure that there is no high voltage leak from your soldering iron when
soldering the solder-bridge — the safest way is to unplug your soldering iron from
the mains power when it has reached a high enough temperature to melt the
solder. High voltage leakage from a cheap soldering iron can potentially damage the
integrated circuit (IC) on the UB1 board.

e The UB1 board is Fragile, do not drop, as it could badly damage the electronics
components.

e In certain circumstances, it could be possible for the UB1 board to build up
excessive heat if many of the inputs and outputs are active at same time over an
extended period. It is therefore advisable to install a good quality cooling fan to
ventilate the cabinet.
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Quick Reference
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Figure 1, UB1 Overview Connection
Portl (Pins 2-9 as input) Port2 (output) Port3 (Pins 2-9 as output)
Pin|I/O| Term Name | Description Pin|I/O|] Term Name Description Pin|I/O| Term Name | Description
1] O |NO1 Relay Contact 1 | O |SPD (Spindle) Sink output 1] O |Y301 Sink output
2 I |- 0SSD feedback 2 | O [XS (X step) Line driver 2 | O [Y302 Sink output
3 I [X103, Safety |NPN input 3 | O [XD (Xdir) Line driver 3 [ O [Y303 Sink output
4 I [X104, Safety [NPN input 4 | O |YS(Y step) Line driver 4 ] O |Y304 Sink output
5 I [X105, Safety [NPN input 5 [ O [YD (Y dir) Line driver 5 O [Y305 Sink output
6 I [X106, Safety [NPN input 6 | O |ZS (Zstep) Line driver 6 | O [Y306 Sink output
7 | I |X107, Safety |NPN input 7 | O |ZD (Zdi) Line driver 7 | O |Y307 Sink output
8 I [X108, Safety |NPN input 8 | O |AS (A step) Line driver 8 | O |Y308 Sink output
9 I X109, Safety |NPN input 9 [ O |AD (A dir) Line driver 9 [ O [Y309 Sink output
10 | I [X110, Safety [NPN input 10| I [X210 NPN input 10| I [X310 PNP input
11| I X111 NPN input 11 T X211 NPN input 11 ] I [X311 PNP input
12 I [X112 NPN input 12 T X212 NPN input 12 I [X312 PNP input
13| I [X113 NPN input 13| I [X213 NPN input 13] I [X313 PNP input
14 [ O [NO2 Relay Contact 14 | O |CP (ChargePump)Sink output 14| O |Y314 Sink output
15 I |X115 NPN input 15| I [X215 NPN input 15| I [X315 PNP input
16 | O |CS (C step) Line driver 16 | O |[BS (B step) Line driver 16 | O |Y316 Sink output
17 | O |CD (Cdin) Line driver 17 | O |BD (B dir) Line driver 171 O |NO3 Relay Contact
Analog Inputl = AIN1, Analog Outputl = Y401 (Can be changed to PWM1 by solder bridge) X103-X110 are Safety inputs
Analog Input2 = AIN2, Analog Output2 = PWM2, NO3 Contact = Y317 (Can be changed to ChargePump by solder bridge)

Table 1, Ports and Pins Reference Tables

Quick Reference is a summary for the experienced user.

Figure 1 is a partial view of theUB1 board. It shows the connection of inputs & outputs, power
supply, analog output for the VFD and differential axis signals. These line drivers can also be
connected as source and sink single end. It is suggested that you first try the differential

connection.
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Table 1 is a summary of the Ports and Pins and their corresponding reference numbers. All pin
numbers preceded by an “X” are inputs and those preceded by a “Y” are outputs. Using X110 as an
example. The “X” means it is an input. The first digit “1” is the port number, the last 2 digits “10”

are the pin number.
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Figure 2, UB1 version 1.5

— Input terminals, consisting of 2 channels of non-isolated analog inputs, 18
channels of NPN type and 5 channels of PNP type

— Axis signal terminals, consisting of 6 axes, which are; X, Y, Z, A, B, C

— Output terminals, consisting of 14 isolated NPN sink outputs, 2 isolated
analog output signals, 3 Relay’s NO (Contacts can easily be changed to NC by
using the solder-bridge under the board) and an inlet for the 24Vdc power

supply

LPT4,5 (CN4,5) — 2 non-isolated inputs headers. It is compatible with PC parallel port input

Board ID

mode.

—5LPT / UB1 Identifier jumper
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UC300ETH and UB1 piggyback

The UC300ETH is easily plugged into the header socket on UB1 board, without the need for
ribbon cables. It draws power from the isolated dc2cd converter on the UB1 board.

Figure 4 shows how to remove the UC300ETH from the UB1 board. Gentle levering by a
metal plate or a blank PCB will prevent UC300ETH pins from bending.

Figure 3, UC300ETH stack on UB1 breakout board.

Figure 4, UC300ETH board removal.
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UB1 Connection Diagram

Input Circuits

Potentiometer

i

Ethernet Cable ;o

Inverter |--——

@ Output Circuits 24vDC
spindle Power Supply

Figure 5, Connection Diagram
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Hardware
Power Supply

The UB1 requires only a single 24Vdc 500mA power supply to power the board. However, a
24Vdc 3Amp power supply is recommended for general usage. Figure 6 shows the input
terminals for 24V and OV with highlighted label on the lower right hand side terminal.

There is a step-down switching regulator that converts 24V (18-28Vdc) down to 5V to supply
most parts of the circuit, including the inputs and outputs.

There is also a special isolated DC2DC converter that generates VCC (5Vdc), this is used solely
to power the UC300ETH board and it’s surrounding buffer circuits for UC300ETH MCU.

There are several pairs of power terminals, which are labelled as 5V-0V, 24V-0V. The user can
use these to power external devices and circuits.

The 5V-0V point can supply up to 500mA and the 24V-0V can supply up to1000mA. It is
recommend setting up an external terminal for power distribution if a large amount of power
is required.

On board there is also a small fuse for protection against over voltage and polarity reversal.
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525235z zNEB

AR
SEEEETs

()I
(b.

L CODN RNOT weae
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Figure 6, Power supply connection

Board Identifier

The UB1 was developed by following UC300ETH_5LPT Motherboard pin out. Choosing the 5LPT
jumper will get 100% pin to pin compatible, except analog channel output 2 which will not function
properly. Choosing the UB1 jumper the user will get 100% pin to pin compatible and the analog
output will function properly.
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The reason for this is that the UB1 isolated analog circuit uses a frequency of 1 kHz while the 5LPT

board uses a frequency of 48 kHz.

Axis Motion signals

AXIS CN2 terminal supplies motion command signal for drives.
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Figure 7, Axis command terminal and various connection modes

There are three different methods of connecting your drives to CN2.

Figure 7 (a) Differential connection has the best noise immunity. It is recommended to use

differential mode if possible.

Figure 7 (b) Single end sink connection is used if the exist connection system follows this

fashion.

Figure 7 (c) Single end source connection is used if the exist connection system follows this
fashion. This connection is similar to computer parallel port.
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Inputs

Inputs
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Figure 8, Input terminals

Figure 8 shows input terminal. It consists of following inputs.

e 2 non-isolated 5V analog inputs including AIN1 and AIN2. The user can change it to 10V
by change solder-bridge.

e 13 channels of 24vdc isolated NPN inputs including OVR, X103-X115.

e 5 channels of 5Vdc isolated NPN inputs including X210-X215 which is suitable for low
voltage devices such as MPG, encoder.

e 5channels of 24/5Vdc selectable isolated PNP inputs including X310-315, which is
suitable for industrial sensors with PNP type output.

Analog Inputs

The UB1's two analog inputs use two sets of circuits which include a voltage divider and a
filter and voltage clamp circuit to handle the analog signals before passing them through to

the UC300ETH’s MCU analog input pins. To select the voltage level, please see the detailed
information at the modification section of this manual..

Warning, these two inputs are not isolated, therefore connecting voltage higher than 5v, 10v
(depending on which one is selected) could permanently damage the MCU of UC300ETH.
Please make sure that you don’t induce interference noise to disturb the operation of MCU.
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Digital Inputs

There are 23 digital total inputs on CN1 or top terminal, The primarily function of these
inputs is to feed the state of logic ‘on’ and ‘off’, ‘true’ and ‘false’ from the outside world to
the UC300ETH controller. A secondary function of X103-X110 are inputs for the safety
circuit.

There are solder-bridges on the bottom of the UB1 board for the user to bridge the input
status of inputs X103 — X110 to safety circuit (see page 18). Use the “OVR” input as the
override signal for the OSSD safety circuit.

The safety circuit forms an “AND” logic for all of its input signals. This eliminates the need to
build a separate safety circuit, hopefully saving the user time and money

This safety circuit is a standalone circuit that works without any control from UC300ETH and
software. Therefore it will disengage the OSSD output regardless of whether the software
crashes or malfunctions.

www.CNCRoom.com Page 11



Switches Connection
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Figure 9, Connection of the NPN inputs, it references to 0V

Figure 9, shows the conventional way to connect a switch to an NPN input with OV

Note* 5V can be enabled by solder bridge
T4
| X310-X315*
T —A—O oL | 2av (5v¥)
PNP inputs connect to
UBL1 gy ;| external source 24V/5V

(a) external supply

Note* 5V can be enabled by solder bridge
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Figure 10, Connection of PNP inputs
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Figure 10, (@) shows a PNP input connected to an external power source. This connection is
totally isolated from any part of the UB1 circuit. This external circuit, for instance, could be
the fault output of a VFD drive or servo drive.

Figure 10, (b) shows a PNP input connected to the internal power source.

Sensors Connection

1

ov

UB1
(a) NPN connection

NPN Type output

24V
T & 24V brown
[
| AN 5 X310 black,white
AE ? blue
JOV UB1 ! PNP Type output
(b) PNP connection
[
24V é 24V brown
A= - A 1 X110 blackwhite
i % *External resistor is
| 3K 1/4w required if there isn’t one
ov blue inside the device.
[
J— UB1 i PNP Type output

oV
(c) PNP output on NPN input

Figure 11, Sensor connections

Figure 11, (a) shows the connection of NPN type sensors. This connection is applicable for
input terminals X103 — X115 and X210 — X215 only.

Figure 11, (b) shows the connection of PNP type of sensors. This connection is applicable for
input terminals X310 - X315 only.
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Figure 11, (c) this connection gives an alternative for PNP sensors to connect to NPN inputs.

However, the logic is inverse, so you must also change the logic in the corresponding setting
within Mach or UCCNC to also be inverse.

E-Stop
. X104 X+ Limit X- Limit Y+ Limit Y- Limit Z+Limit Z- Limit
|
I X111 X Home Y Home Z Home

O————— 0=T0—0=I0—0=0

5 OV
|
|

UB1 NPN inputs connect to OV

Figure 12, is an example of E-STOP, LIMIT and HOME switch connections

Figure 12 shows the conventional way to connect the Estop, Limit and Home switches. This
will form an “AND” circuit. Notice that all use NC contacts (normally closed).

Outputs
o |74 V4% VA % Y4 % Y4 % Y % Y4\ % % % % % AAAANANAANNNAZ ’
O)|ss8ssssssssss s ss1sssssss s ssss s 58O

Figure 13, Output terminals

Figure 13 shows the UB1 output terminals. It consists of the following outputs:

e 2isolated analog output including AO1 and AO2

e 14 digital output, can sink current up to a maximum of 70 mA
e 3 Relays

Analog Output
I

] + | AH1 50r 10 Vdc
0 = Connect to Analog
o = '
Q 3 AO1 Analog Output
0 g - »O o B input of VFD
L I ALL oy
Sl e
i
5 CM2
K2 J \IJ Connect to Forward
L O- NO2 input of VFD
uB1 ! External circuit
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Figure 14, VFD connection

The “AnaSpeed” circuit converts PWM signal into an analog signal. The maximum voltage
level is dependent upon the external power supply. For example, if the circuit is connected to
a 0-10V analog input of the VFD, it will demand 10Vdc from the VFD as well.

The “AnaSpeed” has a tolerance margin of about + 0.2V with light load. It is able to generate
a voltage up to 9.8V only (10V-0.2V) when supplied with external power of 10V.

There are two way to make VFD run at full range of frequency. First is the compensation is
made by the VFD’s parameters. Second, provide an adequate voltage power source to AH1 or
AH2.

Normally, a VFD needs a forward command to rotate the motor. Thus, any NO contact of K1
or K2 can be used for this purpose.

Transistor Sink Output

General Load Connection

External power supply
5-30Vdc

100 mA (max)

A=

* A diode is needed in
External circuit  parallel with the coil

FK i
o

UB1

Figure 15, connecting various loads to a “Y” output

Charge Pump

The charge pump is a pulse frequency signal from UCCNC/Mach3 indicating that
software control is present and ready to run. UB1 has special circuit to capture this pulse
frequency and output to the CP (Charge Pump) terminal. Normally an external relay
would be connected to this CP terminal for cutting the power source from any attached
loads. However, with the UB1, the user can choose to select relay K3 as an output for the
CP signal. To choose this option, please see Figure 19, the bottom side layout of the UB1.
There is an appropriate solder-bridge [*8].
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Figure 16, Charge pump interlock with other relays

0SSD Output and Safety Circuit

The UB1 has an OSSD (Output Signal Switching Device) output for the user to form a
simple safety circuit in their system. When the system is error free, the UB1 energizes
the OSSD output and it will de-energize the OSSD output if an error has occurred.

Most drives will give an OK signal or “Servo Ready” or similar, by energizing its
appropriate output and connected external devices will receive this status. The UB1
collects all OK signals from various devices through terminal inputs X103 — X110 and
then sends out an OK signal to the next device.

However, if there is an error feeding in, UB1 will send out a “Not OK” signal by de-
energizing the OSSD output and the external safety circuit will cut power and stop the
hazard.

Using a magnetic contactor as an external device is a simple way to disconnect the
power supply from the drives or the VFD. The “OVR“(Override) input is provided for
temporarily energizing the magnetic contactor, which lets the machine operator recover
from the error.

To activate this function, the user needs to select one or more inputs from X103 to X110.
Then by creating a solder-bridge across the appropriate corresponding solder pads, i103

to i110, which are shown in Figure 18 on page 18, the chosen inputs will become part of

the safety circuit.

Figure 17 shows the safety circuit block and relevant 1/0 including, inputs, solder-bridge,
and override input and outputs.

Warning. The UB1 utilises only a simple safety circuit. There is no guarantee it will
protect against a serious external failure. It is therefore advised that the user MUST
ALWAYS check the functionality of any external circuit that is connected to the UB1.
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I \ I
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Figure 17, On board safety circuit

Relays

The UB1 comes with 3 on-board relays, K1, K2 and K3. NO contacts are selected by default.
But they can easily be changed to NC by soldering the solder-bridge under the board.

Off delay time is provided for K1, K2. This allows the user to create a timing sequence for

devices that need to power up or power down independently at different times. It can be
used for such application as “Z axis Drop Protection”. The K3 Relay can be controlled by a

charge pump signal

These 3 relays are signal relays and should never be used as power relays. They are intended
to convey signals such as forward and reverse to a VFD (Variable Frequency Drive) to control
motor rotation of a spindle or similar. They can be used for other purposes as well, and the
user needs to map them in software accordingly. However, please take care, as the contacts
of these relays can carry a maximum current of only 0.5 Amps at 120VAC, or 1 Amp at 24Vdc.
The user must use an external relay if the load requirements of the device will exceed the
aforementioned current rating.

NC contact

i [
select by Solder Bridge ' NO1

I CM1

#

NO2
i> | cM2

NO3
| cm3

-

uB1 | External circuit
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Modification

Solder-Bridges

The UB1 has a number of places where the user can conduct modifications. Instead of using
pin jumpers, solder-bridges have been implemented to save cost and space. The user needs
to solder or de-solder these bridges to achieve their purpose.

(Note: the below sub heading numbers, *1 to *12 relate to the printed numbers on the under-
side of the UB1 board.)

*1. DC Converter

There is an option to not use the default onboard 5V isolated DC2DC converter. Because
this on-board converter can only supply a limited current, in some cases it may be
necessary to use an external 5V power supply. The existing bridge has to be de-
soldered, and then the user can connect an external 5V power supply to the VCC channel
at the Axis CN2 terminal.

*2. Safety Circuit Inputs

X103 — X110 primarily function the same as the other normal inputs. However, there is
the option to use these inputs as part of the safety circuit by soldering a bridge across
one or more pairs of the solder pads, which are shown in the image below. The i103
bridge is already soldered by default.

o
o
o
o

IIme

n
asn

HL3

E Safety circuit inputs
Bridge input signals to safety circuit.

H
PoL!
1]
901!
101
801!
601
0L

n

NO MMM

Figure 18 Bridges for safety inputs

*3. CP override

This allows the user disable charge pump function. Soldering solder-bridge makes CP
signal always on

*4 Analog Input Tolerance

This allows the user to select the tolerance for the analog inputs, and can be set to either
5V or 10V range.
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*5. Analog1 (AO1) pin select

The pin for AnaSpeed Analog circuit channel 1, lets the user chose between ANA1*, the
UC300 dedicate pin and Y401. The default setting is Y401.

*Note. UB1 identifier needs to be selected for Board ID jumper.

*6. 5V input tolerance

By default, X310-X315 accept 24V logic from external devices. However, the user can
make these inputs to accept 5V logic level from external devices as well.

*7 Outputs Disable with CP

In safety concern environment, disengage hazardous energy sources is one of keys. This
feature may help to reduce the complexity of safety circuit. The user can decide which
group of output will be together with CP signal.

*8 K3 Relay pin select

Normally, K3 is associated with output Y317. However, you can select K3 as an output
relay of CP (charge pump) signal. (See Figure 19, the bottom layout of the UB1)

*9. Off Time Relay

This feature can be used where an off time delay is required, such as in “Z-Drop”
protection, which allows a mechanical brake to engage before the motor loses its
holding torque. This can happen after the control signal or the main power is cut from its
drive. Solder the bridge at K1 to enable an off delay of 220 ms, or at K2 for 440 ms. The
delay time can be extended by adding more capacitors to the provided pads underneath
the board.

*10. NO/NC contacts
As a result of squeezing so many features into a small board size. the NC relay contacts
were eliminated. However, the NO contacts can be switched to NC by selecting the NC
solder-bridge.

*11. Free Terminals
In some circumstances, the user may need a few extra terminals for their work. This can
be achieved by cutting or de-soldering one or more of the bridges at the respective
terminals. These free terminals are only meant for use with low voltage, nothing over
24V.

*12. Board ID solder-bridge or Board ID jumper on top side

This lets the user to choose between UB1 or 5LPT compatible mode.

www.CNCRoom.com Page 19



The UB1 was developed by following UC300ETH_5LPT Motherboard pin out. Choosing
the 5LPT jumper will get 100% pin to pin compatible, except analog channel output 2
which will not function properly. Choosing the UB1 jumper the user will get 100% pin to
pin compatible and the analog output will function properly.

The reason for this is that the UB1 isolated analog circuit uses a frequency of 1 kHz while

the 5LPT board uses a frequency of 48 kHz.

@ enenenenenenenenenene enenenenenene o O
on @n .ll .ll .ll on .ll .ll .ll ® On @i on .ll .ll .ll ® o o
e e ° o e e >< =3 > X X X X X <> re
222 S << < SREXX X XXXXXXXX zE >
® o ;aa::; EREREREZIZI335552:5588¢8¢8¢8 g8
L1 11 o=
8z
@ vce 1,—,2_'
[ ] vee 5 Input tolerant o w =8
o . L
efec el n an
. XS- m = = = amm
XD+ X315 X313 X312 X311 X310 UE1. 5LPT
S SL40 n
Ss
[} XD- .-llllllllllllllllllll=5
@ Vs+ LI AN RN NN N NN N RNRNNRNNNND bl
I oc isolated converter ) =
(] Ys- On board isolated 5V powered. g =z
@ YD+ LL] oo B ssety circuit inputs
o000 0000 s Bridge input signals to safety circuit,
® Yo- gg oo
@ s+ ey E
° zs- Outputs Disable with CP oo 9
Tie output bank to Charge pump signal. o o)
@ 20+ v Y302, Y303, Y304, Y305 — I oo n 8
. ZD- 5V — Y306, Y307, Y316, Y317 - CP override o)
Disable Charge pump function.
o - v o0 Blipeasrsers, 2
® o gl muwmw”  es R
Y317 | - - h . J 11
@ AD+ oo = mlK2 mIK1 eoe im <
oe ERd ERd
® g A Hsein Offtime del; ®oeR - ) R39
g @8 Select pincotrl for 3 e dly fr oy oH0000000000000000000
® =5 o 00 00 e=80000000000000000008
- =
= @ B0+ s3 ANAT I=| Analog Output
o = BD- o 060 00 o 0B Select pin for AOT
acs+ 1 o o1 O 20000000000000
= - 1000000000000K!
® gos 25 33 33 LPT4
= @co+ B wo, Nc Contact %9000000000000"
o cD- electbeweenNOandNCcanml 130000000000000H"
LPT5
o
= N o o =< < < < < =< =< =< < >
BE=-228882822888528888 ¢8R E8228¢2
® © © O O Oon on en en N @n @n N N N N N SN @
() ® O 0,0 O OGN PN OGN QN QNI QN QNI QU QU GN G O @ © @
Free(rmmals B I f
Cut bridge to free terminas.
Figure 19, the bottom layout of the UB1
Software
UCCNC Configuration

UB1 has some certain hardware functions such as charge pump, analog outputs, etc. that need their
ports and pins to be specified before the user can operate the board.

However, there are also some others ports and pins such as inputs and outputs that the user needs to

specify depending on their application.
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Axis Setup

[Aun  ToOLPATH R OFFsETs | To0LS Beealei Ty Sl DIAGHNOSTICS
OEETUP 0 TRIGGER GEMNERAL SETTINGS APPEARANCE
VaAXIS Z-axis B A-aUs § B-AXiS § C-aXiS  J SPINDLE

PROFILES

ALIM ENC

4 Axis enabled
Steppin: |2 (2] port: | 2 20 [ Active low
Dirpin: | 3 12 pork: [ 2 121 [] Active low
Enablapin: | 0 2 port | 0 2 [ Activelow
Limit- pin: | 0 % port | 0 34 [ Active low
Limit + pin: | 0 34 port | 0 154 [ Active low
Home pin: | @ (31 port [0 151 [ Activelow [ Direction positive
Homing speed up (Units/min): 600
Homing speed down (Unita/min): 200
Write offsat on homing (Units): 0 Auto set
Steps per Unit: 200
Velocity (Units/minj: 2000
Acceleration (Units/s"2): 200
Softlimit - (Units): 0
Softlimit + (Units): 0
Comp. Acceleration (Units/sh2): 360
Backlash distance (Units); 0 (] Enable backlash
Slave axis: [None =

Figure 20 X-Axis port and pin

OFFS QULE DIAGMNOETICS
Vo TRIGGER 3 APPEARANCE
zaxs Q0 oaaxs f Baxis N caxis  F EPINOLE

HiELE

ALK ENG.

Auis enabled
Steppin: |4 |2 port: | 2 2| [ Active low
Dirpin: | 8§ 12 port: | 2 '3 [ Active low
Enablepin: [0 % port: [ 0 & [J Active low
Limit - pin: | @ 124 port: | 0 124 [ Active low
Limit + pin: | 0 12| port: [ © (3 [ Active low
Homepin: | 0 2 port: [0 2 (O Active low Direction positive
Homing spead up {Units/minj: 600
Homing speed down (Units/minj: 300
Wirite offsat on homing (Units): 0 ) Auto set
Steps per Unit: 200
Velocity (Unita/min): 2000
Acceleration {Units/s"2): 200
Softlimit - (Units): 0
Softlimit + Units): 0
Comp. Acceleration (Units/sh2): 360
Backlash distance (Units); © [ Enatie backlash
Slave axis: None i
Save settings

Figure 21 Y-Axis port and pin
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AUN § TOOLPATH B OFFSETS § TOOLS DIAGHNOSTICS T Cam | HELF
110 SETLIR 0 TRIGGER GENERAL SETTINGS APPEARANCE PROFILES
XIS ¥-AXIS AfE K BAXS J  CoAME ERINDLE AUXENC.
Axis enabled
Steppin: [ & 12, port: [2 (2] [ Active low
Dirpin: | 7 I3 port: | 2 54 [] Activeiow
Enablepin: | 0 2 port: |0 M4 [ Active low
Limit - pin: | 0 12 port: [0 |2 [] Active low
Limit +pin: [ @ 2 port: | 0 (2 [ Active low
Home pin: | 0 34 port: [0 51 [ Active low [ Direction positive
Homing speed up (Units/min): 600
Homing speed down (Units/min): 300
Write offset on homing {Units): © ] Auto set
Steps per Unit: 200 :
Velocity (Units/min). 2000
Acceleration (Linits/sA2): 200
Saftlimit - (Units): ©
Softlimit + (Units: ©
Comgp. Acceleration (Units/sr2): 360
Backlash distance (Units): © (] Enable backlash
Slave axis: |None =
Save sattings

Figure 22 Z-Axis port and pin

DiAGNOSTICS 1" CAM T HELF

APPEARANTE FROFILES
C-AXis K SPINDLE ALK ENC.

g-axs R
Steppin: | 8 |41 port: [ 2 '3 [] Active low
Dir pin: | 9 (21 port: | 2 31 [ Active low
Enable pin: 0 (= port: |0 |3 [] Active low
Limit - pin: | 0 (2 port: | 0 (24 [J Active low
Limit + pin; | 0 (3 port: | 0 '3 [] Active low
Home pin; | 0 (21 port: |0 21 [ Active low Direction positive
Homing speed up (Units/min); 600
Heming speed down (Units/min); 300
Write offset on homing (Units): © [¥] Auto set
Steps per Unit: 200 (= it
Velocity (Units/min); 2000
Acoeleration (Units/sA2): 200
Softlimit - (Units). 0
Softlimit + (Uinits): ©
Comp: Acceleration (Units/s~2); 360
Backlash distance (Units); 0 [ Enabile backtash

Slave axis:

Apply settings Save sattings

Figure 23 A-Axis port and pin
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TOOLPATH CFESETS DIAGNOSTICS _
BXIS SETUP .:.‘uﬁi':T:_lP{ 170 TRIGGER APPEARANCE PROFILES
¥ AXES raxis C-AXIE  J O SPINDLE ALK ENC
[+ Axis enabled
Steppin: 16| port: | 2 12 [] Active low
Dir pin: 17 -2 port: 2 12 [] Active low
Enable pin; | 0 (& port: 0[5 [ Activelow
Limit - pin: [ 0 5 port: ' 0 15 [ Active low
Limit + pin: | 0 12| port: 0 131 [] Active low
Homepin: 0 2 port; 0 12 [ Activelow [ Direction positive
Homing speed up (Unite/min): 600
Homing spead down (Units/min): 300

[ Auto set

Write offset on homing (Units): 0
Steps per Unit: 200
Velocity (Units/min); 2000
Acceleration (Units/s"2): 200
Softlimit - (Units). 0
Softlimit + (Units); 0
Gomp. Acceleration (Units/sn2); 360
Backlash distance (Units): 0 ] Enable backlash
Slave axis:

Apply settings Save settings

Figure 24 B-Axis port and pin

GETS TOOLS CONFIGURATION CHAGMNOSTICS HELP
O TRIGEER GENERAL BETTINGS APPEARANCE
Z-anis N AANES f A-AXIS [ AR ALIE ENC

) Axis enabled
Step pin: [16 /3] port: |1 3 [ Active low

Dir pin: [17 51 port: [ 1 14 [ Active low
Enable pin: | 0 2 port: [0 (2] [] Activelow
Limit - pin: | 0 (2] port: | 0 2 [ Activelow
Limit + pin: | 0 31 port: | 0 (21 [ Active low
Home pin: | 0 12 port: |0 13 [ Active low Direction positive
Homing speed up (Units/min): 600
Homing speed down (Unite/min); 300
Wirite offset on homing (Units): © Auto set
Stops per Uni: 200
Velocity (Units/min); 2000
Accsleration {Units/sA2): 200
Softhimit - (Units): 0
Softlimit + (Units): 0
Comp. Acceleration (Unile/s2); 350
Backlash distance {Units): 0 [ Enable backiash
Slave axis:

Figure 25 C-Axis port and pin
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Spindle

HLR TOOUPATEH OFFSETS = |
(45 BETUR VO TRIGGER GENERAL SETTINGS
X-AXIS ¥-AXIS 2-axis N A-AXE R BAXis F GoAKIS BRINGCE ALIX ENC
PWM spindle [ Step/direction spindie
PWMpin: | 1 12 port:| 4 12 [ Active low Steppin: | 0 2 port: 0 & [ Active low
Dir pin: 02 port: |0 12 [ Active low Dir pin: 02 port: 0 2 [0 Active low
PR mﬂ! ’wl-: 1524 Step per rotation 500
PWM min duty (%) 0 (54  max (%) 1002 Acceleration (step/sn2) 200
Spindle PID contral :_] Encode: PPR: | 400 2 [] Revarse Enc. dir.
Irnches. prény: 05 pot 0% Encoder Apin: | 0 (2 port O 2
Index prescaler: | 1 |2 EncoderBpin: | 0 (2| port 0 15y
Spindle velocity (1/min): Min. 10 Max, 24000 (oo ) O Usepulleys Pulley no.: 1
Spindle relay output enabled ! FioodMist relay outputs enabled
M3 retay pin: | 1 |2 port:| 1 -2 [ Activa low M7 relay pin: (1412 port: 1 |2 [ Active low
Md refay pin: | 0 2 port:| 0 121 [] Active low ME relay pin; 17 121 port: 3 12 [] Active low
M3 delay afier on (ms). Q M7 dalay after on (ms): 0
M3 dealay alter off (ma): (4] B datay after off (ms): [+]
M4 delay after on (ms): a IS detay (ms): [i}
M4 delay after off {ms); Q

Apply sattings

Save settings

Figure 26 Spindle ports & pins, Including PWM Analog channel 1

1/0 Setup
i. OFFSETS | THOLS IFIGEUIAATIO HAGNOSTICS HELP
| VO TRIGOER SENEHAL SET APPEAHANIE PHROFILES
E-stop pin 02| port: | 0 120 [ Activelow = MPG A pin: 0 =) pork|0 (&
Proba1 pin, 0 3 port: | D 121 [ Activelow =~ MPG B pin: 0 port| 02
Proba? pin: 0 2 port:| 0 = [ Activelow = MPG prescaler:| 1 |3 |MPG filter const.: | 10 [3
| Charget p. pin: |14 2] port:| 2 13 [ Activelow| MPG speed multiplier: 10
Charge? p.pin: |0 21 port: 0 21 [ Activelow [ Attach JRO 1o MPG
[J) Charge pump always on
™ tr
Currenthiffiow: |0 '%) port | 0 2] [J Active low (] Enable TH control
e STl ) etiee Arc on pin: 012 port:| 0 13| [ Active low
: sl 3 pork: 1918 i THC up pin: 0 15 port:[ 0 [ [ Active low
Analog input 1 -> var#: o & THC down pinc ' © 131 port:| 0 (2 [] Active low
Analog Input 255 vark: o I Min. height: 02 Max. height: 1
FROana, ch.: 0 3 min% @ [3 /max% 0 % THC feedrate Mts@lnj: m . _
SROanach: | 0 B minge] 0 Edmaxse] 0 24 [ Control THC even if the THC on signal is not activa
JROana. ch: |0 imin% 0 [Simax% 0 2 giﬂwel:ggﬂ.w. st :
Uk oot o o s Enable anl-ll:lwa Threshaold (%):
) i 1 [ Enable THC anti down
THC en.outpin: |0 |27 port: [ 0 (2| [ Active low
i i : 3 B
Solvidie PN v sriop Bt | An. dive outpin: | 0 151 part:| 0 121 [J Active low
An downoutpin: | 0 13 port:| 0 (2 [ Active low
Figure 27 Ports & Pins for Charge Pump and PWM Analog channel2
www.CNCRoom.com Page 24



General Settings

PATH N OFFSET

B BEEEE CONFIGURATION

DIAGNOSTICS

SETUR 1 1O

TRIGGER GENERAL SETTINGS APPEARANCE

Caomm. buffer size (sec): 01
Interpolation moda selaction:
7] Exact stop moda
[ Constant velocity mode
Stop at angle degrees >

Look ahead fines count; | 300 (2
Linear efmor max. 0.03

Linear addition lenght max. 1
Linear unify lenght max. 2

Comer ermmor max. 0.03

Arc radius tolerance 01

[] Enable saftiimits [ Softlimits file precheck

Unknow g-codes action:
¥ Ignore [ Waming

Reset on e load: [(]G68 [ G51

Kemal fraquancy:
[ 25kHz [J 200kHz
] 50kHz 400kHz
[] 100kHz
B9 |2 Position DROs digits: 4 3

On tool change coda (ME) do the following:
] Ignore tool change code (MEB)
[] Stop spindie and wait for Gycle Start
[[] Bun the tool change macro (ME)
Safe Z height (Units) 25
G73 back off (Units) 04
[ Measure dwell in seconds instead of msec
[ Precompile all macros on startup

] Don't run
Hoeming sequence:

1) 2 axis.

Apply-settings

www.CNCRoom.com

Save settings

Figure 28 General settings

(7)) Kexis 7 3)Yada 7

4.} [Nona - | 5. |Nona * | 6.) Nona 3|
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Mach3 Configuration

At the current time, the user need to select the 5LPT identifier for UB1 breakout board,
otherwise the UC300ETH plugin will not detect the board.

The user can obtain the pre configuration XML file and copy it to their system. However,
there are some values that need to be set to suit individual applications.

After downloading and extracting the pre configuration profile. You will find UB1.xml that
needs to be copied and pasted into C:\Mach3 which is shown in picture below. Run Mach3
Loader and choose UB1 profile.

[ rachs 1 Lcemsed Tor Weermsatc Kamgamarmit R o el

Fle Cong  Functon Clys  Vieer Winards  Oprrstor  Fhagla Contrel - Help

Frogram Bun jAB-<3) | BADA gadig) | Tool Peih (hli-d) | Oftsets {Alib)| Setings (A} | Disgnostcs (A7) [Mmeo1s 07 017 G0 G G0 (i D5 G (il S04 03T

ol +0.0035 [T e
Pl 40,0000 m

Tera| +ﬂ Qggg | R
i ]
File:JFuz Loades L::n:}rm-;j _Lon Viizard |
Edit G Coda reving cont | | [ool Information.
Recent Flls _single mx ana | i Fa
@ Cluse GCodg | Reverse Run. | | T00! ____D_\J% o Se— o
Teedfiold] —Losd GCoda | Dia._#3.0000. Hte 2 &
Spee St Haxt Lina | H _+0.0000° FRO
ine ] e .
_Kemornber.|_Raurn. | g e
Fasewd m =
TR -~ Bowans 000/
b0 O CTci-Aif=) = - lm_‘

Figure 29, Mach3’s first screen

Menu Config > Ports and Pins
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Port Setup and Axs Selection I Motor Outputs I Input Signals I Qutput Signals I Encoder/MPG's I Spindle Setup I Mill Options I

—PotHl ————— | | Pot#2—— — MaxNC Mode
|¥ Port Enabled OR
¥ Port Enabled I™ Max CL Mode enabled
1378 Port Address |M73 Port Address I~ Max NC-10 Wave Drive
Entry in Hex 0-3 A-F only Entry in Hex 0-3 A-F only Program restart necessary

¥ Pins 2-9 as inputs

— Restart f changed
I~ Shedine 1/2 Pulse mode.
- Kemel Speed I~ ModBus InputQutput Support
" 25000Hz % £ 45000Hz ¢ 60000hz [~ ModBus Plugin Supported.
" 65000hz ¢ 75000hz ¢ 100khz [~ TCP Modbus support

Note: Software must be restarted and motors retuned if W szl

kemel speed is changed.

oK | IWI Apply

Figure 30, Mach3 Ports and Pins dialog

Engine Configuration... Ports & Pins. I

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

Signal ‘ Step Pin® | Dir Pin# ‘ Dir LowActi... [ Step Low A... ‘ Step Port | Dir Port

X Axis 2 3 2 2

Y Axis 4 5 2 2

Z Axis

A Axis

B Axis

C Axis

Spindle

Figure 31, Motor output tab

Specify values as shown in the picture.
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[ Engine Configuration... Ports &Pi_ns.

Port Setup and /s Selection | Motor Outputs  Input Signals IOutput Signals | Encoder/MPG's | Spindle Setup | Mil Options |
Signal Enabled | Port # | Pin Number |Active Low | Ermulated | HotKey | i
Probe x 0 0 x a 0
Index ¥ 0 0 ¥ & 0
Limit Ovrd | & 0 0 x x 0
EStop of 1 3 of i 0 E|
THC On x 0 0 x & 0 -
THC Up i 0 0 o a 0
THC Down | &F 0 0 x x® 0
OEM Trig#1 | & 2 1 4 i 0
OEM Trigz2 | 8 2 10 i i 0 .

Pins 10-13 and 15 are inputs. Only these 5 pin numbers may be used on this screen

Automated Setup of Inputs

ok || Cancel |

Figure 32, Mach3 Input Signals

The user needs to set suitable values by themselves

[ Engine Configuration... Ports &Pi_ns.

Port Setup and Awis Selection | Mator Qutputs | Input Signals  Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |
Signal Enabled | Port # | Pin Number |Active Low | .
Enables ® 0 0 x
Output #1 of 1 1 4
Output 22 of 1 14 i
Output #3 of 3 17 a
Output 24 i 0 0 a
Output £5 4 0 0 w
Output #6 4 0 0 i
Charge Pump of 2 14 i
Charge Pump2 x 0 0 a
vk LT e |4 n n |

Pins 2-5.1, 14, 16, and 17 are output pins. Mo other pin numbers should be used.

Figure 33, Mach3 Output Signals (1/2)

The user needs to set suitable values by themselves

www.CNCRoom.com
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[ Engine Configuration... Ports & Pins.

Port Setup and Axs Selection I Motor Outputs I Input Signals  Qutput Signals | Encoder/MPG's I Spindle Setup I Mill Options I
Signal Enabled | Port # | Pin Number |Active Low |E|
Qutput #7 of 3 1 4

N Qutput 28 of 3 2 4
I Qutput 29 of 3 3 a
I Output £10 of 3 1 4
Output #11 of 3 5 4
Output #12 of 3 6 4
' Output #13 of 3 7 4
I Output #14 of 3 8 i
| Output #15 of 3 9 . 4
I Output #16 of 3 14 4 D
Output #17 of 3 16 4
P » n a » E|

Pins 2-5 .1, 14, 16, and 17 are output pins. Mo other pin numbers should be used.

Figure 34, Mach3 Output tab (2/2)

-
Engine Configuration... Ports 8 Pim.

Port Setup and Awis Selection | Mator Qutputs | Input Signals | Qutput Signals | Encoder/MPGs  Spindle Setup | Mil Options |

— Relay Control — Motor Control Special Functions
[~ Disable Spindle Relays ¥ Use Spindls Motor Output| | [ Use Spindle Feedback in Sync Modes
¥ PWM Control

[ Closed Loop Spindle Control

Pz 1 o s

[ Spindle Speed Averaging

Clockwise (M3) Output & |4
| CCW (Md) Output # |7
Output Signal s 1-6

M Flood Mist Cortrol

[~ Step/Dir Mator

PWMBase Freq. I‘IEGZ

Minimum PWM [0 =%

I™ Disable Flood/Mist relays ey
Mst M7Oupu# |2 |0

Flood M8 Output # |3 0
| PP

Output Signal #'s 1-6
— ModBus Spindle - Use Step/Dir as well

[~ Enabled F{eg|64 64-127

Max ADC Count |16350

Special Options, Usualhy Off

[ HotWire Heat for Jog
[~ Laser Mode. freq |
I™ Torch Volts Control
I Torch Auto OFf

—General Parameters

CW Delay Spin UP ID Seconds
CCW Delay Spin UP

0 Seconds

CW Delay Spind DOWN g Seconds

CCW Delay Spin DOWN ID Seconds
[ Immediate Relay off before delay

Figure 35, Mach3 Spindle Setup

Menu Config > Motor Tuning
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Meoter Tuning and Setup [&J
Axis Selection
Velod
X - AXTIS MOTOR MOVEMENT PROFILE =
334234 X Axis
w 30081
2 267387 ¥ Axis
= 333964
a 20054 Z Axis
w
g 167117
1336.93 A Axis
£ 10027 f
o
o R B Axis
= 334234
0 )
0 0.05 01 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 C Axis
Time in Seconds
Spindle
Accel Jl
Velocity Acceleration Step Pulse  Dir Pulse
Steps per In's or mm's per min.  in's or mm'sfsec/sec G's 1-5us 0-5
| 2000 | 3000 | 300 | 0.2245521 |0 0 Cancel | oK |
e

Figure 36 Mach3 Motor tuning dialog

Motor Tuning and Setup, The user needs to set suitable values by themselves

Menu Plugln Control > UC300ETH In/Out Monitor

_
UC300ETH-5LPT V1.013 = |

i §
Out. States ] Inp. States | Status | Analog 10 | Setup | Inp. Fumctions |

LPT1 LPT2 LPT3 LPT4 LPTH
O0ut1 O0ut1 O0ut1 O0ut1 O0ut1
O0Out 14 O0ut2 OOut2 O0Out 14 OOut 14
O0Out 16 O0ut3 OOout3 O0ut 16 OOut 16
I O0ut 17 O0ut4 OOut4 O0out17 O0ut17

O0uts O0uts N
O0uts O0uts
O0ut7 OOouwt7
O0ut8 OOut8 |
O0out9 OOut9

O0ut 14 O0ut14 |
O0ut 16 O0ut 16
O0ut 17 O0ut 17

¥ ‘\window Always On Top Close

UC200ETH Connected!

Figure 37, UC300ETH Outputs states

www.CNCRoom.com Page 30



UC300ETH-5LPT V1.013

Out. States  Inp. States IStatus I Analog 10 I Setup I Inp. Functions I

LPT1
M inp 2
Minp3
M inp 4
I HMinp5
M inp 6
I Minp7
M inp 8
Minp 39
M Inp 10
M Inp 11
M inp 12
M inp 13
M Inp 15

P2
M inp 10
M np 11
Minp12
Minp13
Minp 15

LPT3
Minp 10
Minp 11
Minp 12
Minp 13
Minp 15

LPT4
Oinp 2
Oinp 3
Oinp 4
Olinp 5
Oinp 6
Oinp7
Oinp 8
Oinp g
Oinp 10
Oinp 11
Oinp 12
Olinp 13
Oinp 15

LPTH
Oinp 2
Oinp 3
Oinp 4
Olnp 5
Oinp 6
Olnp 7
Oinp 8
Oinp 3
Olinp 10
Olinp 11
Olnp 12
Oinp 13
Olnp 15

[V \windew Always On Top

UC300ETH Connected!

Close |

Figure 38, Inputs States

-
UC300ETH-5LPT V1.013

==

-

Out. States I Inp. States  Status IMang 0 I Setup I Inp. Functions I

EBuffer: 0%
¥pos: O M ldle
Ypos: 0 O Run
Zpos: 0 O Jog
Apos: D O Dwell
Bpos: 0 O Sync. Thread
. ) - O Home
pos: [ Probe
Time: 10368 [ Estop
ErrCount: 4 O Softlimit
Spindle PiM: 0% [ Hardlimit

i ¥ \window Always On Top

UC300ETH Connected!

Close |

Figure 39, Status

-
UC300ETH-5LPT V1.013

| mL=h

[~ SRO
[~ FRO

IH]H]
I‘H]1‘I

[ SPPwM |1n1-1

|1ﬂ15

Analog Input 1: 0.0

Analog Input 2: 0.0

Analog Output 1: 0.0

Analog Output 22 0.0

Out. States I Inp. States I Status  Analog 10 |Setup I Inp. Functions I

% -
% -
3 -
% -

¥ ‘indow Always On Top

UC300ETH Connected!

Close |

Figure 40, Analog Input and Output
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UC300ETH-5LPT V1.013 l = é]

COut. States | Inp. States ] Status ] Analog 10 Setup l Inp. Functions ]

General settings

Max step rate: |100kHz -
Buffer size: 300 ms hd

[ THC UP/DOWN control if DWELL active

I Dereference axis on Estop

Spindle encoder settings

¥ Reverse encoder direction

Encoder PPR: |1 Encoder A pin: | Mone -
Index Prescale: |1 Encoder B pin: | None -

W window Always On Top Close

UC300ETH Connected!

Figure 41, Setup Kernel speed

UC300ETH-5LPT V1.013 = i
Out. States | Inp. States | Status | Analog 10 | Setup  Inp. Functions |
[¥ Enable input functions table

- | Actual | Active - -

Port | Pin State low Function —

I [1]2]0[ X |
i 1 3 O I Nore ﬂ
14| O ¥ |1000Cestar |
15| O 3¢ | 1001-Pause {Feed Hold) =
11e | O ¥ |1002-Rewind =

17| @ 3 | 1003Step -
1 8 ] x None j -

¥ window Always On Top Close

UC300ETH Connected!

Figure 42, Input Functions, The users can map function to any input

Appendix I UB1 Specifications

Dimensions 130 x 155 mm (height x width)

Supply voltage 24V 500mA (18-28Vdc ), recommended 3A for
general usage.

Supply voltage ripple <5%

Outputs NPN, Sink 5-24Vdc, 70mA Max

Relay contact 0.5A 120Vac, 1A 24Vdc

Analog output range (OV + 200mV) ~ (Vin —200mV)

Inputs NPN, PNP, 24/5Vdc

Ambient operating temperature 0-40°C
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Appendix I UB1 Board Dimensions
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Appendix III Safety circuit options

The circuits shown below are only examples and adhere to no particular country’s safety

standard. Please always seek professional advice from a qualified electrician or electrical engineer in
your country of residence before implementing any circuit that is presented in this

manual. CNCRoom cannot be held responsible for any adverse outcome, which came about as a
result of copying anything from this manual.

Safety Circuit 1

Safety circuit 1 is simple but effective. It has fewer components and less wiring and relies mainly on
good and consistent function of the computer and electronic components to disengage the drive’s
power through a “servo on” signal or similar.

To main power
Note. 1ph or 3ph
1. Make X103, X109, and X110 as inputs of safety circuit A A AN
by soldering their bridges underneath of UB1 board. Then
assign X102 as the E-Stop input.
2. Assign X115 as Limit input

3.Assign Y316 as Enable2. t I, k Circuit
| Noise Filter \"\"\ Breaker
[
o-24V 24vdc ) ®
(e, oV Power supply o ®
[

(° @ Noise Filter

|
|
| Series of limits switches
é X115 (Limit signal)

é oV |
|
. E-Stop <
= ° X103 [ () !
2-0, é (E-Stop signal) T —1o <Zt
B Q — = | 1 5 S
an O
—_ i — 10 =
CQ Step command — ® o) 8
<
:) Direction command « » <Zt
L 24V 2 L] d i
24V
(o} o =2 Control power and -
(IF ov o = Main power
= <
o Y316 Servo On ° = Lo 2.
; Q o I
! %109 (Fault input) s * ° s
. aultinpu Fault (Drivel) =
O X110 (Fault i i ° o o
é ault input) Fault (Drive2) o O %
1 ov %]
o Servo Drive <ZE
Servo Drive L Power circuit I
Control circuit

External Circuit

?

Figure 43, Safety Circuit 1
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Safety Circuit 2

Safety circuit 2 is more for the user who prefers not to rely on electronics for safety and would prefer
the option of disengaging power from the drives or hazardous devices by the use of unintelligent
components, such as limit switches, the Estop button or a magnetic contactor.

In a situation where a motor runs out of control, being caused either by electromagnetic interference
or even human error, a well-designed system should be able to halt the machine by the use of limit

switches alone or by hitting the Estop button.

However, in normal circumstance, the UB1 with an external circuit and connection to a computer
should work well together. In some drive connections you may need to implement the use of timer

relays to handle an “Under Voltage” error.

Note.
1. Make X103, X109, and X110 as inputs of safety circuit

To main power

by soldering their bridges underneath of UB1 board. 1ph or 3ph
Then assign X102 as the E-Stop input. T 1T
2.Assign X115 as Limit input
3.Assign X110 as OEM Trigger, Then assign “Reset OEM
code” or 1021 to System hotkey > External button. \ \ \: Circuit
I 4. Assign Y114, Y316 as Enablel, Enable2 respectively. Noise Filter N Breaker
|
. 24V
o-24V * 24vdc 0 '
(o oV v Power supply ') 9
|
! 24V
! E’ E’ @’ Noise Filter
I m1 1N2004
|
i Limit override —e
. ®
! NO2 (Y114)
! E-Stop.2 .
: o On‘I‘:;oard relay Magnetic
: --X--\-\ M
- N \ \' \ \W Contactor
! 1 body, 2 contacts
| OVR (safety override) Reset E-Stop.1 ,,."'
° 3 I l > o >
- X113 (Reset si H
‘o) o (Reset signal) P T ——-o—0 <Z(
~ X103 (E-Stop signal) L ¢ 0 =
c o ¢ o =
Q 9]
m [ O %
[ O
= - 2
N Z
m [~ <
a
= ¥ T
Sav 2 Control _ Main power
é 24V o = power >
] M1 s
oV s Servo On = o
o ° o o 2
. pd
o Y316 Alarm clear o % o 5
(%]
! . < 0 O
Py X109 (Faultinput)  Faylt (Drive1) ° 2 o =
- (@]
| X110 (Faultinput)  Fault(Drive2) | o 2
9 oV Servo Drive =
@ O Power Cicuit g
Servo Drive —— |

Control circuit

External Circuit
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Figure 44, Safety Circuit 2
Safety Circuit 3

Since the UB1 board supports an “Off-Delay” function for relay K1 and K2, it allows the user to create
a timing sequence for devices that need to power up or power down independently at different
times.

In this circuit an AC line monitor for recognising a “Power-Out” or “Black-Out” condition has also been
introduced. This circuit will halt the machine in an orderly fashion before it loses power completely.
A UPS is needed to power AC drives for few seconds after the power has failed. For DC drives a lower
cost, slow charging capacitor is all that is necessary.

Output Timing E-Stop Event To main power
N4 1ph or 3ph
Enable2, NO2 I —>i ~440ms I% Mag Contactor AN A
Enable4, NO1 | —>{-220 Ie Servo On
ms
Enable6, Y314 r | Brake
b Circuit
| | off delay | - "\"\ Breaker
i Noise Filter
o024V 24Vdc 1)
[o} oV Power supply ') ®
|
Enableé é Y314 mechanical brake N For drives do not
! ) support brake (° i’ Noise Filter
¢ Z Step, Dir command
¢ Y Step, Dir command
o X Step, Dir command ®
. i, \Z
! Drive Control Cicuit ] 4
| 24v 24V | Vv !
O~ \__\__\___ M1 Magnetic
) ) - NO1 (Y101) Servo On ~od Contactor
(Bridge time delay)Enable4 O O \O <
é Y316 Alarm clear o A
) O~ ~o <
) ) X108 (Fault input) Fault (Drivel) \O\ =
(Bridge safety circuit) Q O \O 5 o—+0
. .~ X109 (Faultinput)  Fault (Drive2) ¢ )
(Bridge safety circuit) O \o ] 5 =
M : . >
(Bridge safety circuit) ¢ X110 (Fault input) Fault (Drive3) o g
ov [~ a L o £
o O <
~~o = ¢ o O
24V [~ <
\o a
(Bridge time delay)Enable2 NO2 (v114) 1N2004 Main °
I cMm2 power .
L]
M1 Rel'eTa'se.g _______ :
ov : | Control ’e)
o i o . | power 0
1 X115 Series of limit switches | 0
Limit (l‘, | —
o : o 2
. | O 5
! OVR (Override) Release.1 J'
T X013 (Reset) m_,TTTTT Servo Drive
(OEM code 1021)Reset & ese ® E-Stop.1 Power Cicuit
X103 (E-St
(Bridge safety circuit)E-Stop é (E-Stop) '
! ov | V+  DCbus
A X104 T/ CycleStart
(OEM code 1000)CycleStart @
1oV |
: PC814 22K 1W x2 i
) 1 X107 Power Failure X capacitor
(Bridge safety circuit) Q ) g—\/\/\/— AC Line ov
Q ov —V\/\/—— Monitor Slow charging
1
— MB2— External Circuit

Figure 45, Safety Circuit 3
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