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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.

MachBob2 (MB2) is designed for industrial application and specifically to work with the Ethernet
Smooth Stepper (ESS) which is an excellent motion control board designed to be used with
Mach3 and Mach4

Specification and Features

e By using an Ethernet connection, the ESS is far more noise resistant than when using a USB 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 Runs on Mach3 / Mach4 with Windows XP, Win7, Win8 both 32 and 64 bit, on both desktop
and notebook computers.

¢ New! Utilizes All 3 ports of the ESS.

e New! The Motion Command Signal can be selected between Pulse/Sign, CW/CCW, and
Quadrature. Frequency can be selected from 32 kHz to 4 MHz

o New! Differential line driver for motion signals, allows for longer wiring with more resistance
to interference when compared to TTL open end.

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

e New! OSSD (Output Signal Switching Device) outputs and 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.

o 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, ESS and I/O, which eliminates crossover noise and
ground loop problems.

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

supply.
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e An “AnaSpeed” circuit has been implemented. This circuit is totally isolated from the MB2 and
forms a part of the VFD inverter, acting as a digital VR (variable resistor). High voltage noise
from the inverter cannot cause interfere through this connection.

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

e 22 isolated input terminals, consisting of 17 terminals of NPN and 5 terminals of PNP type.

e 14 NPN isolated output terminals capable of sinking current up to 100mA for each channel and
up to 500mA per group.

e New! MB2v1.5, 2 onboard relays with both NO/NC contacts and “Off Delay Time”, which can
be used for such application as “Z Drop Protection.” (MB2v1.3 does not have this feature)

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 ESS/MB2. 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 MB2 board.

e The MB2 board is Fragile, do not drop, as it could badly damage the electronics.

e In certain circumstances, it could be possible for the MB2 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

Abbreviation and Ports/Pins

v Abbr. |Meaning Output
5 ' SPD [Spindle Y101
1 PV CP |ChargePump Y114

— - NO1 |Normal Open Contactl [Y201
@i e o oo ==~ @) [No2 [Normal open Contact2 [v214
S 7 7% 7 74774, 7 YA 4 Y YUA Y YA V4% 74 %% % =<3 [AO |Analog Output Y317
e Y o 2 e i%
| Sl T rive| (blsingle end
NEo) ==% connection
|/
PN T ity AR S0 [ === | (aipifferential
z§§&§EggiiiE§§§§§§§§EEE&‘SE%E%%E%% Vo RIS Drive | connection
\YD- N M}*
o  AANANANN AN NN NNNANAAANANNNANANNANNAN AN ¥ — — ==
@ OO OO aCEo ez s @ [N,
| 7] « _ Shrinkage part
S £ o0
LI . LI h’—g‘, £ : Power Supply
s g 24Vdc
: &
VFD Inverter Ports and Pins meaning

. X110 = input, port 1, pin 10
*Qutput can sink current up to 100mA Y301 = :ﬁ:htpggn 3pgn o1
and up to 500mA per group of 7 pins

Figure 1, MB2 Overview Connection

Port1 (output) Port2 (Pins 2-9 as input) Port3 (Pins 2-9 as output)

Pin| I/O Term Name I/0 Type Pin| I/0| Term Name 1/0 Type Pin| I/0| Term Name I/0 Type
1 O |[SPD(Spindle) Sink output 1 O [NO1 Relayl [Contact 1 O [Y301 Sink output
2 O [XS (X Step) Line driver 2 I |0SSD Sink Output 2 O Y302 Sink output
3 O |XD (X Dir) Line driver 3 I [X203 NPN input 3 O |[Y303 Sink output
4 O |YS (Y Step) Line driver 4 I |X204 NPN input 4 O |Y304 Sink output
5 O |YD (Y Dir) Line driver 5 I |X205 NPN input 5 O |Y305 Sink output
6 O |ZS (Z Step) Line driver 6 I |X206 NPN input 6 O Y306 Sink output
7 O |ZD (Z Dir) Line driver 7 I |X207 NPN input 7 O |Y307 Sink output
8 O |AS (A Step) Line driver 3 I |X208 NPN input 8 O |Y308 Sink output
9 O |AD (A Dir) Line driver 9 I |X209 NPN input 9 O Y309 Sink output
10| I [X110 NPN input 10| I |X210 NPN input 10| I |X310 PNP input
11 I |X111 NPN input 11 I |X211 NPN input 11 I |X311 PNP input
12 I |X112 NPN input 12 I |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 |[CP(ChargePump)|Sink output 14| O |NO2 Relay?2 |[Contact 14| O |Y314 Sink output
15 I |X115 NPN input 15 I |X215 NPN input 15| I |X315 PNP input
16 O [BS (B Step) Line driver 16 O |CS (C Step)|Line driver 16 0 |[y316 Sink output
17 O |BD (B Dir) Line driver 17 O [CD (C Dir) |Line driver 17 O [AO Analog output

Table 1, Ports and Pins Reference Tables
Quick Reference is a summary for the experienced user.

Figure 1 is a shrinkage view of MB2 board. It shows the connection of inputs & outputs, power supply,
analog output for the VFD and axis signals, including differential and single end connections. If
possible, it is suggested that you should first try the differential connection option as shown in Figure 1
(a), as it is more noise resistant than the single end connection of Figure 1 (b)

Table 1 is a summary of Ports and Pins and their corresponding reference numbers. All pin numbers
preceded by an “X” are inputs and if 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” is the pin number.

www.CNCRoom.com Page 4



MB2 Layout
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18-24 AWG

—— ’
—»‘ — 8-9mm
Input (CN1) — Input terminals, consisting of 18 channels of NPN type and 5 channels of PNP
type
Axis (CN2) — Axis signal terminals, consisting of 6 axes, which are; X, Y, Z, A, B, C

Output (CN6) — Output terminals, consisting of 14 NPN sink outputs, Analog signal, 2 Relay’s
NO/NC and an inlet for the 24Vdc power supply

LPT1-3 (CN3-5) — Connectors for the ESS

JP1 — Charge Pump override

RJ-45 — Communication connector, part of the ESS board

ESS and MB2 piggyback

The ESS receives its 5Vdc power from the MB2 when all three jumpers are closed, which is the

default setting. This eliminates the need for an external 5Vdc supply, See Figure 3 below. Any

excess in the ribbon cables, has been adjusted to inboard side of the cable clamp, see Figure 4,
this enables you to clearly see the LED status and terminal labels.

Figure 3, Jumpers are closed, No external 5Vdc
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excess cable

N

ESS board ESS board

MB2 board MB2 board

Figure 4, Excess cable has been adjusted to give clear sight of the LEDs and terminal labels

MB2 Connection Diagram

Input Circuits

Ethernet Cable I_mm&&

[ Bdrive ()
J’
Qutput Circuits
24VDC

Power Supply

—| Inverter —@

spindle

Figure 5, Connection Diagram
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Hardware
Connecting the SmoothStepper to Your PC

The following section has been copied with permission from the Warp9 website at;
http://www.warp9td.com/index.php/documentation/doc-ess#Connecting

The best way to connect your ESS to your PC is to use the Direct Connect method: hook the
Ethernet cable directly from your ESS to the network adapter in your PC. This will make trouble
shooting easier since there are no switches or routers between the ESS and your PC. (A switch
should be fine since it only operates in the lower 3 layers of the TCP/IP stack, but why add extra
equipment if you don't need it. A router should be fine if you only have your ESS and PC
connected to it, but this will require more work to configure and setup. As a result we highly
recommend the direct connection, which is what the SCU [System Configuration Utility]
expects.)

If you don't have an Ethernet Adapter on your PC, we recommend using a PCl or PCI Express
Ethernet Adapter -OR- a USB 2.0 or USB 3.0 Ethernet Adapter. Quite a few people use these
alternatives successfully, including myself.

We STRONGLY discourage using a wireless connection to communicate with your ESS. There can
be much more latency or delay involved with wireless communications, along with a much
higher risk of dropped packets. The ESS needs a fast, stable, and consistent link to your PC.

Many people use a second Ethernet connection or their wireless connection on the PC so they
may easily connect to the internet, which is fine.

While you are running Mach and your CNC system, we recommend that you refrain from
browsing the internet, gaming or streaming music or videos. This can cause your computer to
take too much time away from Mach which could cause lost communications with your ESS
(which can ruin your project).

We also recommend that you disable power saving options (monitor sleep and power off timers,
hard drive sleep timers, and computer sleep timers); these have been known to cause lost
communications with your ESS.

We also recommend that you set Windows Update to notify you that there are updates available
instead of automatically installing them on its own.

We also know of cases where antivirus and anti-malware software have caused problems. We
recommend that you disable them while you are running Mach, IF your PC is not connected to
the internet.

Note that you do not need to assign a static IP address to your computer if you program the ESS
to use an address that is in the same subnet as your computer. The subnet is the same if the first
3 groups of numbers in the IP addresses are the same. Quite often Internet routers will assign
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addresses in the 192.168.0.x or 192.168.1.x ranges. If you wish to use a DHCP server for your
computer, you can do that but the ESS still needs to use a static IP address in the same subnet. A
direct connection to the ESS is the preferred way to go because there is no question as to
whether there is enough bandwidth available to run your machine reliably.

We STRONGLY RECOMMEND THAT YOU DO NOT hook your ESS up to the same Ethernet adapter
that you connect to the Internet with. There is no telling how much CPU and Ethernet bandwidth
is being used up by other applications or other devices on the network. It is therefore officially
discouraged. You are on your own if you wish to mix the Internet with your CNC data. However,
if you wish to change the IP address of the ESS, you may do so with the Configurator Utility.

If the remainder of this section confuses you, don't worry. The SCU in the next section will do all
of the work for you in just a few mouse clicks! The remainder of this section is just to document
what the ESS uses and needs, you may skip to the SCU section.

The ESS comes configured from the factory with a default static IP address of 10.9.9.9 With your
ESS at 10.9.9.9, you will need to assign your network adapter to use 10.9.9.2 or another valid
and unused address in the subnet. We recommend that you keep the 10.9.9.9 IP address
assigned to your ESS, since all of our documentation and videos will use that value. In fact MOST
the user keep this value assigned to their ESS. However, if there is a need to change it, you may
do so with the Configurator Utility.
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Axis ConnectionX,Y,Z, A, B, C

AXIS CN2 terminal supplies motion command for drives.

MB2 | Cable Drive Input
o . .

) E]m I Twisted pair | Optocoupler

QQQ & e Lo XS+ | ¥ | Step+ B

i 7 % % [ - S N4
D24 | |

:E' > QWYY | XD+ | L Dir+ L

§f<) o° XD- b Dir- *Q K:_

SPD=Y101

V4|77 74|74 7474 A YA YA YA 7 % %% % Y %
33338344083 33888800

+ Line Reciever

INCOl B Dir+
=< XD- i PO L& Dir-

CP =Y114 YS- : :
NO1=Y201 u Vo . . . .
Noz=v214 YD+ | | .0 *grounding at drive side
YD- (a) differential connection

zs+j 1

ZS- optocoupler

= vce | | Step+

ZD+R| | " ¢\ o ep S
AS[PN[STIOR]  ZD)- S- o 5 Step- NN
{HHHRES InGeN IO NIRRT ]
slilalz| As- [ XD-_} [or  [F=K[
cl2]16]17 AD+ . .

AD- |1 ! 40 *grounding at drive side

(b) single end connection

Figure 6, Axis command terminal and various connection modes

There are two modes to make connection to CN2.

Figure 6 (a) Differential mode has the best noise immunity. It is recommended to use differential

mode if possible.

Figure 6 (b) Single end mode is used if the drive is not compatible with differential mode. There
are two points of VCC to share with all axes.
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Inputs

Switches

Figure 7, Input terminals

Figure 7 shows 22 input terminals. There are 17 points of NPN type which are X110-X115,
X203-X215 and 5 points of PNP type which are X310-X315.

There are solder-bridges underneath of MB2 board for the user to bridge the input status of
inputs X203 — X210 to safety circuit (see page 16). Use the “OVR” input as the override signal
for the OSSD safety circuit.

The Safety Circuit forms an “AND” logic for all involved signals. This eliminate the need to
build a separate safety circuit, hopefully saving the user time and money.

24V |
I

Dz AN Q' X1 ¢

10V

T
J— MB2 i NPN inputs connect to OV

Figure 8, Connection of the NPN inputs, it references to 0V

Figure 8, shows the conventional way to connect a switch to an NPN input, X211 with OV
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24V

X310 £ oy

i
MB2 _L—CP PNP input connected to an external source
ov
(a) external supply

24V
T 4 24V
I
. X310
e MN—o— o
_AFF ._CoM-
| oV < Jumper wire, connect to nearby 0V terminal
MB2 qy i PNP input connected to the internal source

(b) internal supply

Figure 9, Connection of PNP inputs, it references to 24V

Figure 9, (a) shows a PNP input connected to an external power source. This connection is
totally isolated from any part of the MB2 circuit. This external circuit, for instance, could be
the fault output of a VFD drive or servo drive.

Figure 9, (b) shows a PNP input connected to the internal power source.
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Sensors

MB2
(a) NPN connection

NPN Type output

24V
T 424V brown
[
i 2
|
JOV MB2 i PNP Type output
(b) PNP connection
[
24V ¢ 24V brown
:) xg:r\/v\/ r'\ X211 black,white
| % *External resistor is
| 3K 1/4w required if there isn’t one
ov blue inside the device.

MB2 i PNP Type output
(c) PNP output on NPN input

ov

Figure 10, Sensor connections

Figure 10, (a) shows the connection of NPN type sensors. This connection is applicable for
input terminals X110 - X115 and X203 - X215 only.

Figure 10, (b) shows the connection of PNP type of sensors. This connection is applicable for
input terminals X310 - X315 only.

Figure 10, (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 to also be inverse.
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E-Stop

. X204 X+ Limit X- Limit Y+ Limit Y- Limit Z+ Limit Z- Limit
O=30—0=T0 OO0 0T 00— O=T 0O O0——

I %211 XHome  YHome  ZHome

MB2 I external circuit

Figure 11, is an example of E-STOP, LIMIT and HOME switch connections

Figure 11 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

Transistor Sink Output

© L) LILIEILL e (@), fiewere oo

Figure 12, Output terminals

Figure 12 shows 14 output terminals, each output can sink current up to a maximum of
100mA with a total maximum of 500 mA per group of 7 outputs, as shown in Figure 1 on page

4,

External power supply
5-30Vdc

s
(@}

100 mA (max)

AZ

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

FK ’
Q

MB2

Figure 13, connecting various loads to a “Y” output
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Relays

The MB2 comes with two on-board relays, K1 and K2. Both provide NO or NC contacts. MB2 Version
1.5 or later, also provides an “OFF Delay” feature. To activate this feature the user needs to follow
the instructions as set out on on page 17, note *7 under the heading of Modifications.

These two 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 Mach 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.

Analog
|
| AH
3 + |[¢—O——— 5V or 10V
8 = " AO Connect to Analog
& 8 — »O Analog Output Input of VFD
2 © I AL
< - 4—?7 ov
i
L CM2
J o Connect to Forward
K2 1 ﬁl} NO2 input of VFD
MB2 '

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. It is able to generate a voltage up to
9.8V only (10V-0.2V) when supplied with external power of 10V. Compensation of this
margin can be done in the VFD’s parameters.

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.

0SSD Output and Safety Circuit

The MB2 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 MB2 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 MB2 collects all OK signals
from various devices through terminal inputs X203 - X210 and then sends out an OK signal to
the next device.

However, if there is an error feeding in, MB2 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.
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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 X203 to X210.
Then by creating a solder bridge across the appropriate corresponding solder pads, i203 to
i210, which are shown in Figure 17 on page 17, the chosen inputs will become part of the
safety circuit.

Figure 15 shows the safety circuit block and relevant I/0O including, inputs, solder-bridge, and
override input and outputs.

Warning. The MB2 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 MB2.

i202 «——

|

Safety OVR (override)
i203
i204
i205
i206
i207
i208
i209
—o o—= i210

l
)
l

0OSSD ¢«———

l
)
[

l
)
]

Safety
Circuit ™

1>

l
)
]

L
)0
[]

Figure 15, On board safety circuit

Power Supply

The MB2 needs only a single 24Vdc power supply to operate the board. Figure 16, shows the
input terminals for OV and 24V.

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

However, there is also a special isolated DC2DC convertor that generates 5Vdc, this is used
purely to power the ESS board.

On board there is also a small fuse for protection against over voltage and polarity reversal.
-"7% BD+R]

12| BD-1
. s

]

N

cs- 2 %

88 o
N

N

M
D63 148| D45 CD- &

BEA0E0

Y%
CO0C00wez,:, (@
ov L 24Vdc

Figure 16, Power supply connection
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Modification

The MB2 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 *7 relate to the printed numbers on the under-
side of the MB2 board.)

*1. Safety Circuit Inputs; X203 - X210 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
i203 bridge is already soldered by default.

™
w2
o

Sl

Bridge inputs to safety circuit.

This side are inputs for safety circuit.
You can wire other signals to these pads.

Figure 17 Bridges for safety inputs

*2. The Pin for PWM (Pulse Width Modulation) Analog, lets the user chose between SPD
(Y101) and Y317. The default setting is Y317. See the Abbreviation Table on page 4.

*3. 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, then the user can connect an external 5V power supply to the VCC channel at the
AXIX CN2 terminal.

*4, 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.

*7. Off Relay (MB2v1.5) — This feature can be used where an “OFF 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.
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This side are inputs for safety circuit.
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Figure 18, the underneath layout of the MB2
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Software

The user can obtain up to date software, plugins and tutorials from the following links.

http://warp9td.com/index.php/sw

http://www.youtube.com/channel/UCpg3EROtW8xA KzrFHgn4zZQ

The user also can obtain the MB2 pre configuration file from the product link below.

http://www.cncroom.com/index.php?main_page=product_info&cPath=7&products id=209

Mach3 Configuration

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 MB2.xml that
needs to be copied and pasted into C:\Mach3 which is shown in picture below. Run Mach3
Loader and choose MB2 profile.

N ————— s —_—— e ————

Mame Date modified Type Size
ﬁ& ESS v10r2dld.m3p 9/07/2014 7:20 PM  M3P File 816 KB
=] MB2.xml 8/12/201511:36 AM XML Document 153 KB

@U'| , v Computer » W7-64 () » Mach3 »

File Edit View Tools Help

Organize « ma Open - Burn Mew folder
¥ Favorites Marme Date mcclh‘ir:cl Type Size
M Desktop =] MB2.xml 8/12/201511:36 AM XML Document 153 KB
4 Downloads = 55-Messages.txt 29/01/2016 9:56 PM  Text Document 3KB
| Recent Places | 7] Machllic.dat 27/01/2016 10:22 PM  DAT File 1KB
£3 Dropbox =] CDrivel xml 12/01/2016 6:07 PM XML Document 170 KB

Figure 19, Copy and Paste the MB2 pre-configuration file
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http://warp9td.com/index.php/sw
http://www.youtube.com/channel/UCpg3EROtW8xA_KzrFHgn4ZQ
http://www.cncroom.com/index.php?main_page=product_info&cPath=7&products_id=209

M Machi CNC Do
[Fie Comig bumciionClgs Veew

Wzands - Opersior - Phgin Contrai - Melp

600000 Y0.000000 21200000

GO0 §70950
21 17979950 ¥4 008260 2.5, 100000
b ; 200100000

__Progeam Run jAR1) [ MOUANZ) | Tool Path [AlL4) | Ofests (AS) | Settings (ANG) | Disgaostics JART) JUin-S18 1 317 048 021 883 0 G 048 028 004 087

_G-Codus. | MrCodes | +0000

Figure 20, Mach3’s first screen

Menu Config > Ports and Pins

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

— Port #1

<378

¥ Port Enabled

— Port #2

Port Address

¥ Port Enabled

Entry in Hex 0-9 A-F only

IMS Port Address

Entry in Hex 0-9 A-F only
W Pins 29 as inputs

— Kemel Speed
 25000Hz
" 65000hz

" 750000z

" 100khz

Note: Software must be restarted and motors retuned if
kemel speed is changed.

OR

— MaxMNC Mode
[ Max CL Mode enabled
™ Max NC-10 Wave Drive

Program restart necessary

— Restart if changed
[ Shedine 1/2 Pulse mode.
I~ ModBus InputQutput Support
[~ ModBus Plugin Supported.
[~ TCP Modbus support
I” Event Driven Serial Cortrol

=

ok [ Cancel |

Apply

Figure 21, Mach3 Ports and Pins dialog

www.CNCRoom.com
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Port Setup and Awis Selection  Motor Outputs | Input Signals I Qutput Signals I Encoder/MPG's I Spindle Setup I Mill Options I

Signal Enabled ‘ Step PinZ | Dir Pin® ‘ Dir LowActi... | Step Low A... ‘ Step Port | Dir Port ‘
¥ Auis «f 2 3 o «f 1 1
W Auis f 4 5 o f 1 1
Z Auis £ 6 7 o £ 1 1
A Axis o 8 9 o o 1 1
B Axis o 16 17 « o 1 1
C Axis «f 16 17 o «f 2 2
Spindle «f 17 0 o «f 3 0

Figure 22, Motor output tab

Lpply

Specify values as shown in the picture.

Port Setup and fds Selection I Mator Qutputs  Input Signals IOutput Signals I Encoder/MPG's I Spindle Setup | Mill Options I

Signal

Enabled | Port #

| Pin Mumber |Acti\.re Low | Emulated

| HotKey | -

Input #2

0

Input #3

Input #4

Probe

Index

Lirnit Ovrd

EStop

THC On

THC Up

KA KKK KXY

=N - R - - E=-RE-N-

0

%K KK KK KKK

%K N KK KKK

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

Automated Setup of Inputs

o o o oo o o o o

oK

| Cancel I

Apply

www.CNCRoom.com

Figure 23, Mach3 Input tab

The user needs to set suitable values by themselves
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Port Setup and fxis Selection I Motar Outputs | Input Signals  Output Signials | Encoder/MPG's I Spindle Setup | Mill Options I

Signal Enabled | Port # | Pin Number |Active Low | -
Digit Trig 0 0
Enablel
Enable2
Enable2
Enabled
Enables
Enable6
Output #1
Qutput #2

N, |

R =T N = = = =]
=R o o o o a o

VAL KKK XN XK
VAL KK XXX XX

2
=

Pine 2-9,1, 14, 16, and 17 are output pins. Mo other pin numbers should be used.

ok |[ cancel | b

Figure 24, Mach3 Output tab (1/4)

The user needs to set suitable values by themselves

—

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 |
Output 23 of 2 14 of
Output #4 i 0 0 4
Output #5 4 a 0 i
Output 6 a 0 0 a
Charge Pump of 1 14 of
Charge Pump2 4 0 0 i
Current Hi/Low 4 0 0 i
Output 27 of 3 1 of
Output 28 of 3 2 of
Pk s B0 e 3 . e EI
Pins 2-5 .1, 14, 16, and 17 are output pins. Mo other pin numbers should be used.

0K | lm Apply

Figure 25, Mach3 Output tab (2/4)

Specify the Charge Pump value as shown in the picture.
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Port Setup and Awis Selection | Mator Qutputs | Input Signals  Output Signals | Encoder/MPG's | Spindle Setup | Mill Options |

Signal Enabled | Port # | Pin Mumber |Active Low |
Qutput 29 3 3
Qutput #10
Qutput #11
Output #12
Qutput #13
Qutput #14
Qutput #15
Output #16
Qutput #17

Ak #10

W W b

AAALAALAAA
¥AAALAAALAAA

n

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

ok || Cancel | ool

Figure 26, Mach3 Output tab (3/4)

Specify values as shown in the picture.

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

Signal Enabled | Port # | Pin Number |Active Low | -
Output #12 3 6
Output #13 7
Output #14 g
Qutput #15 9
Output #16
Qutput #17
Qutput #18
Qutput #19
Qutput #20 0
. ~
Pins 2-9,1, 14, 16, and 17 are output pins. Mo other pin numbers should be used.

NN AAALAA
N4 AALAA

0K | IWI Apply

Figure 27, Mach3 Output tab (4/4)

Specify values as shown in the picture.
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-

Engine Configuration... Ports & Pins

S

Relay Control Motaor Control

I Disable Spindle Relays

Clockwise (M3) Output # [1

CCW (M4} Output # ’1_
Output Signal s 1-6

Flood Mist Control

¥ PWM Control
[~ Step/Dir Mator

Minimum PYVM

DR

General Parameters

[~ Disable Flood/Mist relays Delay

Mst M7ouwputx [2 [0

¥ Use Spindls Mator Output

PWMBase Freq. 100

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

Special Functions
¥ Use Spindle Feedback in Sync Modes
™ Closed Loop Spindle Control

P lo2s | | D |03

™ Spindle Speed Averaging

Special Options, Usualty Off

Food M8Owput# [3 [ C"":' SRR 0 Seconds | [ HotWire Heatfor Jog
Output Signal #s 1-6 CCW Delay Slp'n o 0 Seconds ™ Laser Mode. fraq
ModBus Spindle - Use Step/Dir as well CW Delay Spind DOWN g Seconds [~ Torch Volts Cantrol
[~ Enabled Reg |84  64-127||CCW Delay Spin DOWN [ Seconds ™ Torch Auto Off
Max ADC Court [16380 [~ Immediate Relay off before delay
oK | Cancel | foply
Figure 28, Mach3 Spindle tab
Menu Config > Motor Tuning
Motor Tuning and Setup [&J
Axis Selection
. _ Velodty
X - AXTS MOTOR MOVEMENT PROFILE
3342.34 X Axis
@ 30081
2 267387 Y Axis
= 733964
@
o 20054 Z Axis
g 1671.17
E 133693 A Axis
Z 0027 = 4
= 668.467 i
] E Axis
> 334234 4
0
0 005 01 015 02 025 03 035 04 045 05 C Axis
Time in Seconds
Spindle
|
Accel L
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

Figure 29 Mach3 Motor tuning dialog

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

www.CNCRoom.com
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Menu Plugln Control > ESS-v10r2d1d Config

General Config

Port 2Pins 2 through 9 Direction I In vl
Controller Frequency The Cantroller Frequency controls how many <
I times per second the velocity is updated
1kHz hd = ?:.Itputﬁng pulses. e Port 3 Pins 2 through 9 Direction I Qut 'I
At 250 Hz, up to 4 seconds of data can be queued up. Each doubling of frequency halves r~Noise Filtering of Inputs
the buffer length, so at 500 Hz, 2 seconds can be buffered, 1kHz, 1second, etc. An input must be stable for the specified amount of time in Probe W
Max Step Frequen: _ _ microseconds before it will be considered valid. Values will be
R e Cutput Mode Watchdog assigned to groups of similar signals. EStop | 0.00
X-axis | 256 kHz j' Step and If the Plugln fails to The spedfied values will be rounded to the nearest multiple of
b cWfccw Quadrature
i Direction communicate with the about 1.43 microseconds. To disable filtering for a given groups Jog |0.00
Y-axis | 256 kHz 'l device within the ofinputs, use a value of 0.0 microseconds.
¥ v amount of time listed » l—
Zaxis | 256 kHz i =l c m below, an EStop will Encoders/MPGs | 0,00 }jnl;:ludes 2"?’- ) s
R T ¥ v (| r be triggered in the AL x W
sLE z h device. Miscellaneous I (Miscellaneous covers all lome: | 0.
2 r r 0.00 other inputs)
B-axis | 256 kHz j' a v r r The time is in seconds
and is rounded to the | ~M11Px/M10Px Commands
Caxis | 256 kHz | BV r r
= nearest tenth of a . FOutputMode —————— ~Input Mode
spindle m c WV r r second. Max value is
pil z = 3.1seconds, ¥ Output Mode (normal default mode) [ Input Mode
—Feed Hold IsMoving | 2.0 M11Px/M10Px Gates Spindle Output [~ M10 OEM Trigger #: | -
Output Number for the Output Mumber to .
v u umber to use - I
¥ Controlled By Mach IsMoving signal %MILP#MNP#: Ig— M11 OEM Trigger #: -
r Controlled By Iﬁ
SmaothStepper = ~Dwell ime assodated with M11/M10 Commands
Spindle ML
ow cow Dwell selected in this config v Delay: I a miliseconds
Relay or Mone PWM v Step and Di
¥ v p and Dir [~ r Dwel selected Via User DRO [~ User DRO #: [0
r Base Hz I 1000 Pulze Width (us) I 4.0
M0
uadrature
e TR P A Q Dwel selected in this config v Delay: IU milliseconds
Spindle Index Prescale I 1 ax o I (Id eﬁ 0 d |
WO =T 2iisi Dwell selected ViaUser DRO [~ User DRO =: IO—
~Miscellaneous —Homing
[” De-Reference Axes in EStop I~ THC Mode Support Multi-Axis Spindle PWM Proportional to XY Feed Rate
- - I (but G28. L wil Enable When enabled, the spindle PWM is a function of the XY Feed Rate,
I Don't Report Port and Pin Warnings not work right) O The mapping function is a table in the spedified file located in the
. Plugins folder of the Mach directory.
I 125 MNumber of Data Points Mach Should Pre-Calculate ¥ single Axic at a time
Mapping Function Filename:

Figure 30, ESS General Configuration

Mach4 Configuration

The user can obtain the pre configuration profile from the CNCRoom product page. However,
there are some values that need to be set to suit the user’s individual system.

After downloading and extracting the pre configuration profile. You will find a folder named
MB2, copy and paste this folder into C:\Mach4Hobby\Profiles as shown in picture below. Run
the “Mach4 loader”, then choose the MB2 profile.

Lo A ]
@\:{.!', = MU MachAProtile V188 & Frofies » T | dr ] Srarch Pronie ]
|'ih."'i¢}"vm S ——— B RS =i
Organze = i Opan Lhace wrin = E-pmail Buen Pewe Talday - ‘i @
I Favontes = Documents library mang i e =
BE Deskrep 4 - Peoliis
& Doardonds: tiarma Data mincfisd Type a
3 Retent Places
%F Dropbox L mB2 /00200 ST PRE . File Puldes
- m v |
\

File [Eda

firganige = “d Cpen
L Mach3 B
L Machdkoabby

MEZ A files

MABIFlarh Filey

b MEOCache

i My POF

b Mamed

b Mamres -
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v

Figure 31, Copy n Paste, or drag n drop the Mach4 pre- configuration file

Setup instructions

The following section has been copied with permission from the Warp9 website at;

http://warp9td.com/index.php/gettingstarted/setting-up-the-smoothstepper-and-
mach4#MachFourlnitialESS_NEW_PLUGIN

Run the SCU: Confirm that you have used the SCU to prepare your PC for the ESS.
Install Mach4: The steps shown below were done using Mach4 v2914. However, there is a known
issue with Mach4 v2914 where it will not allow you to press Enable (see letter a just above), so a
newer version of Mach4 is recommended. Here are your choices:
i | recommend that you use Mach4 version 3118 or newer. Here is a direct link to version
311s.
ii.  The official current release of Mach4 may be found here. Please do not use version 2914.
ii.  Hereisalink to the Mach4 FTP download page, where they have newer
development releases. We don't test against every development release, so they
may work better or they may introduce new bugs.
Install ESS Plugin: Use the latest ESS Mach4 Plugin, build 186. Place the plugin’s ‘.m4pw’ and ‘.sig’
files into your plugins folder, which is typically: ‘C:\Mach4Hobby\Plugins\’
Make sure that your ESS is powered and connected to your PC via Ethernet cable.
Start Mach4.
For the "Session Profile" window, if you have already created a profile, skip to step 8. Otherwise, if
you have not yet created a profile, click on "Create Profile".

Configure Menu

Figure 32 shows the step sequence where we are going to make setting.

Before we can see sub menu [2] and [3], we need enable them in next dialog which shown in Figure
33

-Demo

i | Configure | Diagnostic  Wizard Operator Help

- Select Motion Dev... Egnustics
Mach... |
Plugins... [1] » Keyboard Inputs - Mewfangled Sclutions [3] |
PMC... ESS - Warpd Tech Design, Inc. [2] [

Figure 32, Configure menu and step sequence
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http://warp9td.com/index.php/gettingstarted/setting-up-my-pc
http://warp9td.com/files/Software/Mach4/Mach4Hobby%20Installer-4.2.0.3118.exe
http://warp9td.com/files/Software/Mach4/Mach4Hobby%20Installer-4.2.0.3118.exe
http://www.machsupport.com/software/downloads-updates/%23tabs-2
ftp://machsupport.com/Mach4/DevlopmentVersions/
http://warp9td.com/files/Plugins/ESS/Mach4/ESS_Mach4_v186.zip
http://warp9td.com/index.php/documentation/doc-ess%23EssExternalPower
http://warp9td.com/index.php/order%23EthernetCables

.
Mach Configuration | ——————-

:i—_-

==

| GenelaiE Plugin

| Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Output Signals | MPGs | Spindie | Tool Path|

Enahled‘ Description ‘ Version Add...
1| Core - Newfangled Solutions 4.2.03118 |m|
(2 |of Keyboard Inputs - Newfangled Solutions |4.2.0.3118 —
3| LUA - Newfangled Selutions 4203118
4 Maodbus - Newfangled Solutions 4203118
5| % Regfile - Newfangled Solutions 4.2.03118
6| & Serial - Newfangled Solutions 4.203118
7 % ShuttlePro - Newfangled Selutions 4203118
8 | ¥ Si = i 4.2.0.3118
r ;
:-:_:‘ wf ES5 - Warp8 Tech Design, Inc. 101186 |
——
1.Enable ESS-Warp3Tech FIRST, Close Mach4
2.Then start config ESS I
3.Then come back to config Mach again
' 4.Mach Keyboard finally
|
I
.
’ QK ] ’ Cancel ] | Apply
Figure 33, Plugins Enable
ESS configuration
I | General || Motors | Pins Config [ Input Signals | Quiput Synais | Heming | Suppor| - |
| |
Seleit drruolh Stepper Device or Entes Lhe [P Acddeess Buee Sive (seconds, ma of §.5) Plugen Freguency Hz) [
10488 - 018 an
[ ok ][ gancel
. i - o E 3 -
Figure 34, ESS IP address and buffer size
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Ethernet SmoothStepper (ES5) Configuration - Euild 15T - ~ — ==

|]nfu I Genelall

| Pins Config I Input Signals I Qutput Signals | Homing I Snppurtl

Axis Motors Settings

Mode |
Motor 0 |Step/Dir

Motor 1 | Step/Dir

Motor 2 | Step/Dir

Motor 3 |Step/Dir

Motor 4 | Step/Dir

Motor 5 | Step/Dir

Spindle Settings

Mode: | PWM ~ | BaseFrequency: 100000

Figure 35, Motor command mode

e e )
| Info I General I Motors Input Signals | Output Signals | Homing I Suppurt|
Port 2 Pins 2-8 Direction Port 3 Pins 2-9 Direction
nputs @ Qutputs Inputs Outputs
Direction Active Low | Alias (optional) Noise Filtering (as)
Portl-Pinl Out of SPDSPINDLE -
Port1-Pin2 Out o MOTORXSTEP  [-=-e-
Port1-Pin3 Out ef MOTORXDR |-
Port1-Pind Out of MOTORYSTEP |- =
Port1-Pin3 Out o MOTORYDIR  ---e-
Port1-Pin6 Out wf MOTORZSTEP  [-=-e-
Port1-Pin7 Out ef MOTORZDR |-
Portl-Pin8 Out wf MOTORASTEP - L
Port1-Pin® Out o MOTORADIR  -=-e-
Port1-Pin10 In of %110 000
Portl-Pinll In of K111 0.00
Port1-Pin12 In of ¥z 0.00
Port1-Pinl13 In ef 113 0,00
Port1-Pinl4 Out of CP ChargePump |-
I Portl-Pinl3 In o X115 0.00 l
Port1-Pinl6 Out wf MOTORBSTEP ---e- t
||| |Port1-Pin17 out o MOTORBDR |-
I Port2-Pinl Qut of NOLRelyl
Port2-Pin2 In o 055D FeedBack 0.00
||| |Portz-pinz In of %203 000
I e ™ A v nn E|
| [ ok |[ conce |
= — L = —_l s @ —

Figure 36, Pin Alias Names

www.CNCRoom.com Page 28



Figure 38, Pin Alias Names (continue 2)

et S 59 Corgraion T TR e |
‘ Info | General I Motors ‘]npu‘( Signals I Qutput Signals | Homing I Suppurt|
Port 2 Pins 2-9 Direction Port 3 Pins 2-9 Direction
Inputs () Outputs ) Inputs Qutputs
Direction | Active Low Alias (optional) Noise Filtering (s) o
Port2 Pin3 In of X203 0.00
Port2-Pind In wf X204 0.00
Port2-Pin5 In ef X205 0.00
Port2-Pin6 In wf X206 0.00
Port2-Pin7 In wf K207 0.00
Port2-Ping In of X208 0.00
Port2-Pin9 In wf X209 0.00
Port2-Pinl0 In wf X210 0.00 =—
Port2-Pin11 In of %211 0.00
Port2-Pin12 In wf X212 0.00
Port2-Pin13 In wf X213 0.00
Port2-Pin14 Out of MO2Relay2 - B
Port2-Pinl5 In wf K215 0.00
Port2-Pinl6 Out wf MOTORCSTEP  [-----
Port2-Pinl7 Out wf MOTORCDIR  |-----
I Port3-Pinl Out wf L N | !
| || | Port3-Pin2 Out of vi2 |
' Port3-Pin3 Out of v e
Port3-Pind Out ef 1
||| | Port3-pins out o S
I Port3-Pin6 Out o e e -
| [ ok ][ conce |
— = L = L. —
Figure 37, Pin Alias Names (continue 1)
e T i ———
Info | General I Metors |; Pins Config || Input Signals I Output Signals | Homing | Supparl‘
Port 2 Pins 2-9 Direction Port 3 Pins 2-9 Direction
nputs Outputs Inputs Outputs
Direction | Active Low | Alias (optional) Noise Filtering (ms) -
Port2-Pin15 In of ¥215 0.00
Port2-Pinl6 Out ef MOTOR C STEP
Port2-Pinl7 Qut vf MOTORCDIR  |==m-
Port3-Pinl Out of vior e
Port3-Pin2 Out of Y02
Port3-Pin3 Out of (1 S p—
Port3-Pina | Out o 4 e
Port3-Pin5 Out wf ¥ e
Port3-Pinb Out of Yoe -
Port3-Pin7 Out wf y7 |-
Port3-Pin8 Out of [ J, -
Port3-Pin9 Out wf Yieg |- &
Port3-Pin10 In of ¥310 0.00
Port3-Pinll In of X311 0.00
I Port3-Pinl2 In of ¥312 0.00 !
Il Port3-Pin13 In ef 313 0.00 E |
Port3-Pinl4 Out vff R 1 T
' Port3-Pinl5 In of X315 0.00
| Port3-Pinl6 Out of Y3 -
I Port3-Pinl7 Out of AOQ AnalogQutput |- I
| [ ok [ ceneel |
— — = = ——  —— —

www.CNCRoom.com
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Figure 40, Input Signals Mapping (continue 1)

www.CNCRoom.com

Etheret SmoothStepper (E55) Configuraton  Baid 156 T |
| Info | General | Motors | Pins Config | Input Signals | Output Signals | Homing | Suppurt|
Enable | Mach Mapping | Mapped Pin
E-Stop o ESS 203
Motion Inhibit nr
Limit Override o
Motor 0 ++ w
Motor 1 ++ '
Motor 2 ++ '3
Motor 3 ++ wr
Motor 4 ++ g
Motor 5 ++ g
Motor 0 -- x
Motor 1 -- g
Motor 2 -- w
Motor 3 -- w
Motor 4 -- w
Motor 5 -- g
Motor 0 Home g
Motor 1 Home x
I Motor 2 Home g l
Motor 3 Home w i
! Motor 4 Home w
I Motor 5 Home w
|| | [Motor 0 Index w ESS-only
Motor 1 Indesx w ESS-only £
L - p— .
L [ ok || ceneel |
— - — —— —— =
Figure 39, Input Signals Mapping
e S o — |
| Info | General | Motors | Pins Config |I Output Signals | Heming | 5uppurt|
Enable Mach Mapping | Mapped Pin
Motor 1Index w ESS-only
Motor 2 Index w ESS-only
Motor 3 Index w ESS-only
Motor 4 Index w ESS-only
Motor 5 Index w ESS-only
Index 4
Encoder 0 Phase A nr ESS-only
Encoder 0 Phase B nr ESS-only
Encoder 1 Phase A x ESS-only
Encoder 1 Phase B w ESS-only
Encoder 2 Phase A w ESS-only
Encoder 2 Phase B w ESS-only
Encoder 3 Phase A w ESS-only
Encoder 3 Phase B w ESS-only
Encoder 4 Phase A nr ESS-only
Encoder 4 Phase B x ESS-only
Encoder 5 Phase A w ESS-only
Encoder 5 Phase B w ESS-only I
I Spindle Encoder Phase A w ESS-only I
||| | Spindle Encoder Phase B w ESS-only
I Aux Encoder 0 Phase A (MPG or other) w ESS-only
Aux Encoder 0 Phase B (MPG or other) nr ESS-only
| | | Aux Encoder 1 Phase o (MPG or other) w ESS-only
I Arer Commdme 4 Dl D (RADAT e ibemc) L4 ESC_anhe El
! [ ok ][ cance |
= —
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Ethemnet &

PP L) on =

Info I General I Motors I Pins Config |~I”PUt Signals | Output Signals | Homing | Support|

Enable |

Mach Mapping |

Mapped Pin

Aux Encoder 1 Phase A (MPG or other)

Aux Encoder 1 Phase B (MPG or other)

Aux Encoder 2 Phase A (MPG or other)

Aux Encoder 2 Phase B (MPG or other)

Probe

Probel

Probe2

Probe3

THC On

THC Up

THC Down

Jog X+

Jog X-

Jog Y+

Jog ¥-

Jog Z+

Jog Z-

Jog A+

Jog A-

Jog B+

Jog B-

||| |Jog C+

Jog C-

B oo 8 i 8 B M N 8 N N N N N X N ¥ N ¥ N N ¥ &

ESS-only
ESS-only
ESS-only
ESS-only

Figure 41, Input Signals Mapping (continue 2)

"Ethemet Smoothtepper (E55) Connguration ~ Cua 1Ee I |
‘ Info | General | Motors I Pins Config |: Input Signals | Output Signals | Homing I Suppurt|
Enable | Mach Mapping | Mapped Pin
Jog C- w
Spindle At Speed w
Spindle At Zero o
Input 0 of ESS X110
Input #1 wf ESS 111
Input £2 of ESS X112
Input 3 of ESS X113
[[| | mput 24 o ESS X115
Input #5 o ESS %203
Input £6 of ESS X204
Input £7 of ESS X205
Input 8 of ESS X206
Input #9 wf ESS *207
Input #10 of ESS %208
Input #11 of ESS %209
Input #12 of ESS X210
Input #13 of ESS K211
i Input #14 of ESS K212
Input #15 of ESS ®213 l
| Input #16 of ESS X215 |
' Input #17 of ESS ¥310
||| | mput #18 of ESS feit)
Input #19 of ESS ¥312 g
I - — -
I [ oK ] [ Cancel ]
— —r—— 77
Figure 42, Input Signals Mapping (continue 3)
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Ethemet SmocthStepper (255 Configuraton  Batd 166 T |
Info | General | Motors | Pins Cenfig ‘KIF‘PUt 5‘9"‘5‘5;| Qutput Signals | Homing | Support‘
Enable | Mach Mapping | Mapped Pin | [E
Jog C- w
Spindle At Speed o
Spindle At Zero 4
Input #0 of ESS H110
Input #1 of ESS X111
Input #2 uf ESS X112
Input #3 of ESS ®13
Input #4 of ESS X115
Input #5 wn ESS K203
Input #6 of ESS X204
Input #7 of ESS X205
Input #8 of ESS X206
Input #9 of ESS %207
Input #10 of ESS X208
Input #11 of ESS X209
Input #12 of ESS X210
Input #13 of ESS w211
I Input #14 o ESS ¥212 |
Input #15 of ESS X213 |
| Input #16 of ESS %215
| Input #17 of ESS X310
||| | mput #18 of ESS peitl
Input #19 of ESS X312
i - -
L [ ok ][ conee |
— ——————————————r

Figure 43, Input Signals Mapping (continue 4)

et SmoothStpper (59 Coniguration™Fard 16T |
Info | General | Motors | Pins Config I Input Signals | Output Signals }| Homing | Support‘
Enable | Mach Mapping | Mapped Pinl | Mapped Pin2 | Mapped Pin2 JE
Motor 0 Step wf ES5-only MOTOR X STEP
Mator 0 Dir of ESS-only MOTOR X DIR
Motor 1 Step of ESS-only MOTOR ¥ STEP
Motor 1 Dir of ESS-only MOTOR ¥ DIR
Mator 2 Step of ESS-only MOTOR Z STEP
Moter 2 Dir of ESS-only MOTOR Z DIR
Motor 3 Step wf ES5-only MOTOR A STEP i
Moter 3 Dir of ESS-only MOTOR A DIR
Motor 4 Step f ES5-only MOTOR B STEP
Mator 4 Dir of ESS-only MOTOR B DIR
Motor 5 Step wf ESS-only MOTOR C STEP
Motor 5 Dir of ESS-only MOTOR C DIR
Enable £0 o
Enable #1 4
Enable #2 4
Enable #3 4 |
Enable #4 ¢
I Enable #5 w |
Spindle Motor PWM of ESS-only AO AnalogOutput |
| Spindle Motor Dir o ESS-only
l Spindle On of £SS SPD SPINDLE
||| | spindie Fwd of £Ss NOI Relayl
Spindle Rev of £SS NOZ Relay2
I —
' [ ok || conee |
— —_————————

Figure 44, Output Signals Mapping
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Ethernet

pper (ESS) Config

- BT 1 — |

‘ Info

| General | Motors I Pins Config | Input Signals |C‘ tput Signals

| Homing I Suppal‘t|

Enable |

Mach Mapping | Mapped Pinl | Mapped Pin2 | Mapped Pin3

| -

Ca

Spindle Rev

Is Moving
XY Feed Rate PWM

‘Charge Pump

‘Coolant On

Mist On

Current Hi/Low

Digitize Trigger
Alarm

Limit Override

Parts Finished

‘Geode Running

Feed Hold

Block Delete
Single Block
Reverse Run

Opt Stop
I Machine Enabled

|| || | Tool Change

' Dist To Go
Machine Coord

|| || | Softlimits On
I Jog Inc

B B B¢ N B N B N N B N N N N N N N N NAKNNA

ESS
ESS-only

NO2 Relay2

ESS-only

ESS-only CP ChargePump

Figure 45, Output Signals Mapping (continue 1)

Ethernet S

hStepper (£55) Config

T I e . ——— e |

‘ Info

| General | Maotors I Pins Config | Input Signahl

| Homing I 5nppm‘t|

Enable |

Mach Mapping | Mapped Pinl | Mapped Pin2 | Mapped Pin3 IE

Jog Inc

Jog Cont
Jog Enabled
Jog MPG

X Homed

Y Homed

Z Homed

A Homed

B Homed

‘C Homed

Dwell

Toolpath Mouse Down
X+s

X--

X Home

Y s

I ¥ Home

Z++

' Z Home

Il (] |A =+

B N B0 B B0 N B N R B B N N N N N N NN N N N

www.CNCRoom.com

Figure 46, Output Signals Mapping (continue 2)
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Ethernet pper (ESS) Config W i
‘ Info | General I Motors I Pins Config | Input Signals |C‘Ut utS\gﬂa‘S\ Homing I Suppurt|
Enable | Mach Mapping | Mapped Pinl | Mapped Pin2 | Mapped Pin3 |@
A-- w
A Home o
B ++ 4
B-- o
B Home 4 f
C++ ®
C-- o
||| |C Home ®
Output #0 of ESS V301
Output #1 3 ESS v302
Output #2 of ESS 303
OQutput #3 o ESS Y304
OQutput #4 of ESS 305
OQutput #5 of ESS Y306
OQutput #6 of ESS 307
Output #7 of ESS Y308 |
Output #8 3 ESS 309
I Output #9 of ESS V316 I
Qutput #10 o ESS Y314 |
|
Output #11 x
I Output #12 w
||| |output #13 w
Output #14 g E
I oK ] [ Cancel |
- — =W =— =— — — =1
Figure 47 Output Signals Mapping (continue 3)
Etnermet pper E56) Confguraton - Furd To0 T e e S |
‘ Info | General I Motors | Pins Config I Input Signals I Qutput Signal : ‘Suppurt|
a Enable 2 Approach Backoff
Home Pin Index Pin
3 Homing Te 2 Velocity Velocity
(From Input Signals Tab) Motor Ind (From Input Signals Tab) (unitsfmin) (units/min)
Motor 0 w 10 10
Motor 1 w 10 10
Motor 2 x 10 10
Motor 3 4 10 10
Motor 4 4 10 10
f Motor 5 o 10 10
i
| ||
|
|
| oK ] [ Cancel ]
= W — = =— —W W — oW

Figure 48, Homing, depends on the user’s choice
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Mach configuration

-
Mach Configuration

- =)

lugins | Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Output Signals | MPGs | Spindle | Tool Path|

O Inch

Default Modes
Machine Setup Units

Control Mode

Units Mode

@ Metric

Arc Center Mode

(©) Absolute

Feed Mode

General

Delays (secs)
Coolant Delay:  1.00000¢

Mist Delay:  1.00000(

Jog Increments (0 = disable)

G code file extensions
*tap; *.nc

Misc.

[T Include Comments In Messages?
[] Deref Axes In E-Stop?
[7] Cycle Stop Is Controlled Stop?

Position1 1
@ Inch @) Metric = 01
HEREHEE Look Ahead Lines
Traverse Mode @AY OYZ OXZ 0.01 20
@ Rapid () Feed 0.001
Cycle Retract
Rotary Axi
Motion Mode 0.0001 SRS
. ] Rollover &
@ Constant Velocity 1 [ Rollover B
(2 Exact Stop 01 Roll C
Spindle Mode o
Distance Mode @ Const. RPM G code file editor
® Const. Surface 0001 C:\MachdHobly\gcedit m
I Position 10 0.0001
[ Initialization Codes
Max Tools
99
[ 0K ] [ Cancel Apply
Figure 49, Mach4 General Configuration
o B
Mach Configuration - - . -ae . ’ ol - u
| General Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Qutput Signals | MPGs | Spindle | Tool Path|
Enabled | Description | Version Add...
1 of Core - Mewfangled Solutions 4.2,03118 Remove
2 of Keyboard Inputs - Newfangled Sclutions |4.2.03118
RN 4 LUA - Newfangled Solutions 4.203118
4| ¥ Modbus - Mewfangled Sclutions 4.2.03118
5 W Regfile - Newfangled Solutions 4.2.03118
6 Serial - Newfangled Selutions 4.2,03118
7 ShuttlePro - Mewfangled Sclutions 4.2,03118
s W Simulator - Newfangled Solutions 4.203118
9 of ESS - Warp9 Tech Design, Inc. 1.0.1186
H
[ OK ] [ Cancel Apply

Figure 50, Mach4 Plugins enabled

www.CNCRoom.com
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Mach Configuration

General | Plugins | Moters | fxis Mapping | Homing/SoftLimits | Input Signals | Output Signals | MPGs

Spindle | Tool Path

velocity

40000

-1.0.000

00:4.000 potor 0

Time in Seconds

Motorl
Motor2
Motor3
Motord
Motor5

Counts Velocity Acceleration Enable
Per Unit Units/Minute  Units/(Sec*2) G Force Backlash (Units) Reverse?  Delay (ms)
2000.0000 1000 100.00 025901904 0.0000 a
ok ||

Cancel

Apply

Figure 51, Mach4 Motors profiles

Mach Configuration & . e se» X
General | Plugins | Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Output Signals | MPGs | Spindle | Tool Path
Enabled Master Slave 1 Slave 2 Slave 3 Slave 4 Slave 5

x@ [ [Motorn

Y (1) wf Motorl

Z(2) wf Maotor2

A3 wf Motor3

B (4) wf Motord

C(5) wf Mators

o1 |¥

oe2(n) ¥

oB3@®) | ¥

o4(9) | ¥
oB5 (10) | ¥
oB6(11) | ¥

0K | | Cancel ‘ | Apply
Figure 52, Mach4 Axis Mapping
www.CNCRoom.com Page 36



-
Mach Configuration

[S52)

| General | Plugins | Motors | Axis Mapping | Heming/SoftLimits |Input Signals | Qutput Signals | MPGs | Spindle | Tool Path|

Home Dir Home Order | Home Offset | Home Speed% | Home In Place  Soft Enable | Soft Min | Soft Max |
X0 |Pes B 0.0000 20,00 w w 00000 00000
Y1) |Pos 3 0.0000 20,00 w w 00000 00000
7@ |Pos 1 0.0000 20,00 ¥ w 00000 00000
AB) |Pos 4 0.0000 2000 x w 00000 00000
B(@) |Pos 5 0.0000 20,00 w w 00000 00000
) |Pos 6 0.0000 20,00 w W 00000 00000
0B1(6) |Pos 0 0.0000 20,00 ¥ w 00000 00000
0B2(7) |Pos 0 0.0000 20,00 ¥ w 00000 00000
0B3(8) |Pos 0 0.0000 2000 ¥ w 00000 00000
0B2(9) |Pos 0 0.0000 2000 ¥ w 00000 00000
OB5 (10) |Pos 0 0.0000 20,00 w o 00000 00000
OB6 (11) |Pos 0 0.0000 20,00 w w 00000 00000
i
I
I
il
[ QK ] [ Cancel ] [ Apply

Figure 53, Mach4 Homing and Soft Limits

rMach Configuration - Y I E RN ) ™ — ﬂ‘
| General | Pluginsl Motors | Axis Mapping | Homing!SthLimitc| Input Signals |Output S\gnalsl MPGs | Spindle | Tool Path|
Mapping Enahled| Device | Input Name | Active Low ‘ ol
Input #0 of Jess X110 g H
Input #1 of ESS X111 o
Input #2 of ESS 12 w
Input #3 of ESS ®113 14
Input #4 of ESS X115 g
Input #5 4 ESS X203 g
Input #6 of ESS X204 o
Input #7 of ESS %205 w
Input #8 of ESS X206 o
Input #9 of ESS 207 g
Input #10 of ESS X208 o
Input #11 of ESS %200 14
Input #12 of ESS X210 g
Input #13 of ESS X211 g I
Input #14 of ESS 212 o
Input #15 of ESS 213 o
! Input #16 of ESS %215 14
Input #17 of ESS 3310 4
Input #18 of ESS X311 g
Input #19 of ESS X312 o -
i
’ oK ] ’ Cancel I ’ Apply

www.CNCRoom.com

Figure 54, Mach4 Input Signals
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-
Mach Configuration

o —

[S52)

| General | Plugins | Motors | Axis Mapping | Homing{SoftLimits| Input Signals | OQutput Signals | MPGs | Spindle | Tool Path|

Activelow |

INpuT # 16
Input #19
Input #20
Input #21
Input #22
Input #23
Input #24
Input #25
Input #26
Input #27
Input #28
Input #29
Input #30
Input #31
Input #32
| Input #33
i Input #34
Input #35
Input #36
Input #37

55 ASLL

Mapping Enahled| Device | Input Name
g =

BB B0 B0 B0 R N B0 B0 B K K NN NKAAA

ESS X312
ESS X313
ESS X315

T T L L L L L L L L L

m. |

[ ok [ canad ||

Apply

Figure 55, Mach4 Input Signals (continue 1)

,
Mach Configuration

- -

S5

| General | Plugins | Motors | Axis Mapping | HominngoftLimits| Input Signals | Qutput Signals | MPGs | Spindle | Tool Path|

Mapping Enahlﬂl| Device | Input Name
L]

Active Low |

mown £ ==
Motor 28 --
Motor 29 --
Motor 30 --
Motor 31 --
Frobe
Index

Limit Override
E-Stop

THC On
THC Up
THC Down

Timing
Jog X+
JogX-
i Jog ¥+
| || [oav-
N Jog Z+
JogZ
Jog A+

(B B B B B0 B0 B B B0 B0 OB(A B BB BN KK

ESS X203

190 8¢ 8¢ B0 B B0 5 8 B¢ B B B 8 8 B N N N % 8

]

m

|

[ ok || canced ||

Apply

]

www.CNCRoom.com

Figure 56, Mach4 Input Signals (continue 2)
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rMachConﬁgumﬁon - - 5 s s . - - §1

| General | Plugins | Motors | Axis Mapping | Homing/SoftLimits | Input Signals| Output Signals | MPGs | Spindle | Tool Path|

Mapping Enablell| Device | Output Name

Activelow |

X+
-

me | »

X Home

Y ++

Y-

Y Home
Z++
Z--

Z Home
A+
A--

A Home

B++

B--

B Home
C++
| o

CHome
Enable #0
Enable #1

T T L L L L L L L L L L L i
T T L L L L L L L L AL

[ ok || canced | [ appy

Figure 57, Mach4 Input Signals (continue 3)

rMach Configuration - - . "Seaer - P -~ g‘

| General | Plugins | Motors | Axis Mapping | Homing/SoftLimits | InputS\gna|s| Output Signals | MPGs | Spindle | Tool Path|

Mapping Enablell| Device | Output Name

Activelow [

Enable #29
Enable #30
Enable #31
Output 20
Output #1
Output #2

ESS Yao
ESS Y302
ESS Y303
ESS Y304
ESS Y305
ESS Y306
ESS Y307
ESS Y308
ESS Y309
ESS Y316
ESS Y314

Output #3
Output #4
Output #5
Output #6

Output #7

Output #8

Output #9

Qutput #10
Qutput #11
OQutput #12
| OQutput #13
Qutput #14
OQutput #15
Qutput #16

BN RN KAAALAAAAAAAASKNNK
BB N B B K B0 X B B B B 8 B B K B0 N K

[ ok |[ canced | [ 2pey |

Figure 58, Mach4 Output Signals
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-
Mach Configuration

Y a

o —

[S52)

| General | Plugins | Matars | Axis Mapping | Heming/SoftLimits | Input S\gnals| Output Signals | MPGs | Spindle | Toal Path|

Mapping Enahled|

Device

| Output Name

Activelow |

¥ Homed
Z Homed
A Homed
B Homed
CHomed
Dwell
olpath Mouse Do
Limit Override
Reserved #1
Reserved #2
Current HifLow
Spindle On
Spindle Fwd
Spindle Rev
Coolant On
Mist On

Digitize Trigger
Alarm
Parts Finished

BB R R0 BEA A A R KK R RN KK

ESS
ESS
ESS

SPD SPINDLE
NO1 Relayl
NO2 Relay2

T L L L L L L L L L i

oK

J

Cancel

|

Apply

]

Figure 59, Mach4 Output Signals (continue 1)

o
Mach Configuration

| ———— - ——

S

l | General | Plugins | Mators | Axis Mapping | Homing/SoftLimits | Input Signals | OQutput Signals |M

pindle | Tool Path|

Enabled | Encoder | Counts Per Detent | Accel % | Velocity % | Reversed |

Mpg #0
Mpg #1
Mpg #2
Mpg #3
Mpg #4
Mpg #5
Mpg #6
Mpg #7
Mpg #8
Mpg #9
Mpg #10
Mpg #11

B 8¢ 8¢ 8 8 8¢ 8f 8 8 8 8

e e e R e e e e

0.0
00
0.0
0.0
00
0.0
0.0
00
00
0.0
0.0
00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

B K N K K K K K K K

OK

Cancel

Apply

www.CNCRoom.com

Figure 60, Mach4 MPGs
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i Mach Configuration . — u‘
I | General | Plugins | Motors | Axis Mapping | Homing/SeftLimits | Input Signals | Qutput Signals | MPGs | Spiﬂd|e§| Tool Path| |
MinRPM | MaxRPM | Accel Time | Decel Time | FeedBack Ratio | Reversed | B
o 0.00 24000.00 |0.00 0.00 1.00000 4 |
1 0.00 0.00 0.00 0.00 1.00000 4
2 0.00 0.00 0.00 0.00 1.00000 o
3 0.00 0.00 0.00 0.00 1.00000 4
4 0.00 0.00 0.00 0.00 1.00000 4
5 0.00 0.00 0.00 0.00 1.00000 ¢ i
6 0.00 0.00 0.00 0.00 1.00000 4
7 0.00 0.00 0.00 0.00 1.00000 14
8 0.00 0.00 0.00 0.00 1.00000 i
9 0.00 0.00 0.00 0.00 1.00000 4 i
10 0.00 0.00 0.00 0.00 1.00000 4 —
11 0.00 0.00 0.00 0.00 1.00000 o
12 0.00 0.00 0.00 0.00 1.00000 4 f
13 0.00 0.00 0.00 0.00 1.00000 4
| 14 0.00 0.00 0.00 0.00 1.00000 ¢ il
| = - - - P P —
(|| Max Spindle Motor RP []Wait on spindle to stabilizeto 90 = percent.
Spindle Override Delay: 25 (rns) |
Step/Dir Spindle Axis: (Axis must be enabled and mapped.)  [| Enable Step/Dir Spindle rigid tapping.
l oK ] l Cancel Apply

Figure 61, Mach4 Spindle

~ — — A
Mach Configurati —=
e [N TR T Y e - — _—

| General | Flugins | Motors | Axis Mapping | Homing/SoftLimits | Input Signals | Output Signals | MPGs | Spindle |§_T99|__E_3t

Tool path colors

Tool Path Background Top Color i] Tool Path Background Bettom Color :]
Rapid Color [i] Linear Color i]

Arc Color i] Highlite and Past Move Color :]

Asis Color [i] Machine Limits :]

Tool path options

|71 Show Tool Path Limits?

[ Disable VBO Tool Path?

[[] Use Lazy Tool Path Update?

N l oK ] [ Cancel Apply

Figure 62, Mach4 Tool Path Colors
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M3 {start Spindie)
550000000

GAIHS

Zero |
b
Bl 00000
1) X0, OO0 YOOM000 25, 00000 Rat I
GO X1.1TF50 YA.004260 20.200000 Fm——
G1%1,179850 Y4.004760 7.0,100000 FHAE | Zero |
G X1.179950 YA.004260 2.0.100000 -

G4 %1.ATS950 YI980240 7.0.100000
G X1.175140 ¥ 3930210 2-0.100000
G 1175140 YAD04760 70100000

G X1.175140 YA 00L380 20200000

ia1 21,0 ® a L]
161315 =——
G X1.131080 Y3.324440 20.200000 = e 2 TaGo | |_m I_u,w_,
= = [loagwianss) [LeamlagiWie] oo el e
e | | L Toomam Mode | | Fomow |
Parts Complate 1] Parta Hag 1] Tatal Pas 1]
Contrl Ti m—.;’ Tantrn rmﬂnno-' vy 4 | Tesl nfamaticn Feed Hale Spiradle:
[ride i [— w0 el e s
& Set i Lt
Feg Mol ﬂ| " sz 0.0000 100 =] 50
| e 00000 = S £
[ [ Sl 1 1 Tt
I | Rea Yoo Bwo 109 00 100 .
s ol |mum | Remenistc Rétur 0.0
|| || esoncom | 1 1 1
G0 CIT GO0 G811 G4 521 G40 C49 CED G2B OH0 CAT GOT GE4 G2 CRD G168
[ . ) e ] T
Figure 63, Mach4’s first screen
Mach Keyboard
'
= s ——
InputName | Key | shire | Alt | an | lockKey | Function |
Y+ |Arrow Up [38] 4 w e Mone ¥ Jog+
Y- Arrow Down [40] W g wf MNone ¥ Jog-
H- Arrow Left [37] g W wf Mone X log-
K+ Arrow Right [39] W w ef MNone Klog+
Z+ Page Up [33] w g f MNone Zlog+
z- Page Down [34] i w of Mone 7 Jog-
A Arrow Up [38] of w wf MNone Alog+
A- Arrow Down [40] of w of None Alog-
B+ Arrow Right [39] of w of MNone B Jog+
B- Arrow Left [37] wf W wf Mone E Jog-
C+ Page Up [33] of w vf MNone Clog+
C- Page Down [34] of g of Mone Clog- I
Hl
|
Hl
[ oK ] [ e ]
Figure 64, Mach4 Keyboard Mapping
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Appendix I MB2 Specifications

Dimensions 115 x 155 mm (height x width)

Supply voltage 24V (12-28Vdc ), 500mA (MB2v1.3)
24V (18-28Vdc ), 500mA (MB2v1.5)

Supply voltage ripple <5%

Outputs NPN, Sink 5-24Vdc

Output current 100mA Max (total 7 outputs < 500mA)

Relay contact 0.5A 120Vac, 1A 24Vdc

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

Inputs NPN, PNP, 5-24Vdc

Ambient operating temperature 0-40°C

Appendix Il MB2 Board Dimensions

105. 00

10. 3L 123.59 <12, 77—
b | EEZTSTTESE
(o]
o
™
@ SPD=Y101 Y
cP =114 YS-
NO1=Y201
NO2=Y214] YD+§
AOQ =Y317| YD
s RJ45 Jack —s-s-"—‘*f‘i‘z“cii"”zs+§
20
o | 3.77 (:l Q zs- i
3 -3 ZD+j <]
8 oS P ZD- $
5178 HHAEDY
Q I 8] 8 z|1]|e|7 +El
I 25 3 8li[als| As-
§ Q :-o‘ C|2]16]17
= 5.13 8 holes of BS.
I R3 M3 screu BD+
+
v 9,90
I
5.00 .
\ Irs}
i.) ‘
o
o
o [ S
(=]
is]

MM. UNIT
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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 X203, X209, and X210 as inputs of safety circuit AN A AN
by soldering their bridges underneath of MB2 board. Then
assign X202 as the E-Stop input.
2. Assign X115 as Limit input

3.Assign Y316 as Enable2. 3 Circuit
| Noise Filter \"\"\ Breaker
|
o-24Y 24vdc 1) ®
(e oV Power supply L'k ®

Series of limits switches
. X115 (Limit signal)

¢ <L|.—<Lu.—|
oV

!
!
! €> E:’ Noise Filter
|

|
-O o E-Stop <
E 1 X203 (E-Stop signal) Q@ e——o0 2
6 ~( ® =
Q 1ov | o S
m ? ® O
: o
o\l | —1 0 =
m »  Step command — ® Te) 8
<<
E Direction command » =
< |1 <
e g' |1 o
24V 24V
? o = Control power and -
oV = Main power
Q ° o <
- Y316 Servo On = —0 4
o ° o o0 <
(%] =2
: X209 (Fault input) 2 * ° s
ault inpu i =z
é : Fault (Drivel) o E o o
| X210 (Faultinput)  Fault (Drive2) o =
T ° 3
? o Servo Drive <ZE
Servo Drive L Power circuit g
Control circuit

External Circuit
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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 MB2 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 X203, X209, and X210 as inputs of safety circuit Tolm;i“ paovr\:er
by soldering their bridges underneath of MB2 board. phor=p
Then assign X202 as the E-Stop input. ™ 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
! 4. Assign Y214, Y316 as Enablel, Enable2 respectively. Noise Filter Breaker
1
. 24V
o-24Y ¢ 24vdc X ¢
(o) oV oV Power supply ') ®
|
| 24V
! E’ E’ @’ Noise Filter
| M1 1N2004
1
i Limit override — 9
. m :
! NO2 (Y214)
| Series of limit switches On\Board relay \ \ \ I Magnetic
A . Y T T Y Contactor
é X115 (Limit signal)
! 1 body, 2 contacts
q'} OVR (safety override) Reset E-Stop.1 =
m \
-e C X110 (Reset signal) l P ? —10 é’
X203 (E-Stop signal | - ¢ o =
T & (E-Stop signal) Py o =
O 1 o S
CQ ¢ [ 0 =
a L o 2
CQ .. Step command — <Z(
™ <
E Direction command \\ o
< e
2 Control _1 Main power
é 24V 24V o = power
I ov M1 Servo On o = o) j;
O o) <€
. Y316 Alarm clear = =z
° O 8 O s
! . < 0 O
6 X209 (Fault input) Fault (Drivel) o <ZE o =
B (@]
| X210 (Fault input) Fault (Drive2) o e 2
? oV Servo Drive =
Q@ o Power Cicuit g
Servo Drive —— |

Control circuit

i
i
i External Circuit
H

Figure 66, Safety Circuit 2
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Safety Circuit 3

Since the MB2 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 | —>} -440ms |F Mag Contactor AN AN
Enable4, NO1 | —>i-220 |e Servo On
ms
Enable6, Y314 r | Brake
k \ 3 Circuit
1 | off detay | - NN\ Breaker
; Noise Filter
024V 24vdc 1) ®
[o oV Power supply 'k ®
[}
Enables 1 Y314 mechanical brake _ For drives do not
? ) 7 support brake | eee | Noise Filter
¢ Z Step, Dir command
| Y Step, Dir command
—e
g X Step, Dir command ®
: Vv
! Drive Control Cicuit ] 4 I
]
0 24V 24V O | ¥ \__\__\___ m1 Magnetic
I . NO1(Y201) Servo On ~o Contactor
(Bridge time delay)Enable4 O O \O <
6 Y316 Alarm clear o &
. O [~o £
| X208 (Fault input) Fault (Drivel) ~o. Z
Brid f ircui o =
(Bridge safety circuit) Q - - ~o s o—- 0
(Bridge safety circuit) C X209 (Fault input) Fault (Drive2) ~ O * O
) 2 X210 (Faultinput) i ~o = L o 2
(Bridge safety circuit) & P Fault (Drive3) o g
Y [~ a o ¢
O ~o < P o O
&2 ~o. Z
i [~o =
i M1
(Bridge time delay)Enable2 & NO2 (v214) 1N2004 Main .
I CM2 power .
L]
M1 Release.2 :
| Control ’e}
| power O
|
| ° —
| [J]
i S 2
. | o
| OVR (Override) Release.1 J'
m_sTT T Servo Drive
(OEM code 1021)Reset oriO (Reset l e E-Stop.1 Power Cicuit
| X203 (E-
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m
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: PC814 22K 1W x2 i
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Figure 67, Safety Circuit 3
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Appendix IV Figure and Table references

Figures
Figure Number Page Number
Figure 1, MB2 Overview CONNECLION .cccciiiiiiiiiiiiieceeeeee e e e e e e e e s 4
Figure 2, MB2 version 1.3 VS version 1.5 Board LAYOUL ........cccccuieieiiiiiieeciiiee e eeree e svnee e 5
Figure 3, Jumpers are closed, NO external S5VAC ......cccuuiiiiiii i 6
Figure 4, Excess cable has been adjusted to give clear sight of the LEDs and terminal labels ............... 7
Figure 5, CONNECTION DIaBram . ...c..uiiiiiiii ittt e e ettt e e e e e ettt e e e s s s saabtrteeeessssabbbaeaeeessssnsntsaeeeesssnsnsnns 7
Figure 6, Axis command terminal and various connection Modes...........cccueeeveiieeeecieeeccciee e 10
T I o T o UL o =T o110 T 3SR 11
Figure 8, Connection of the NPN inputs, it references to OV .......ccoocveeiiiiieiiciieee e 11
Figure 9, Connection of PNP inputs, it references to 24V........ccueviiiieeeiciiie et 12
Figure 10, SENSOIr CONNECLIONS .cviiiiiiiiiiiciice e e e e e s s s s s e s s s s s s aes 13
Figure 11, is an example of E-STOP, LIMIT and HOME switch connections.........ccccccvvieeeeievcciviieeeeennn. 14
Figure 12, OULPUL tIMINGAIS ..coiiiiiiecceiee et e e s e e et be e e e st ae e e e b te e s snbeeeesnntaeeeenneens 14
Figure 13, connecting various [0ads t0 @ “Y” OULPUL ...eeeiiiiiieiiiee e 14
Figure 14, VED CONNECLION .cciiiieiieecceeeee et 15
Figure 15, ONn board Safety CIrCUIT......c.uiiiiciiie et e e e e e e e e e e e areas 16
Figure 16, POWEr SUPPIY CONNEBCHION ....viiiiiiiieeciiee ettt ettt e e tee e e s abe e e e atee s esabaeeeenraeeeennreas 16
Figure 17 Bridges for Safety iINPULS ......eeiieciiee ettt e e et e e e e e e e e nreas 17
Figure 18, the underneath [ayout of the IMB2 ........cceeeiiiiiiii e 18
Figure 19, Copy and Paste the MB2 pre-configuration file........cccceeeeiiiiiiiiiscie e, 19
Figure 20, Mach3’s firSt SCIEEN .....viiiciiiee ittt e e e e e st e e e sbte e e e abte e s sabaeeeenstaeeesnneeas 20
Figure 21, Mach3 Ports and Pins didlog ........eeeciiiiieiiie ettt et et 20
Figure 22, Motor OULPUL TaD ..o e e e e e s e s re e e e e e e e s nnbreaeeeaeeean 21
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Figure 23, Mach3 INPUL 1A .eeiei et e e e e e e crre e e e e e e e nare e e e e e e e e aenraeeeaeeeeas 21

Figure 24, Mach3 OULPUL tAD (1/4) .eocuieireeceeceeeiecee ettt ettt ettt te e s e e ab e eabeebeebeebe e beensaenseas 22
Figure 25, Mach3 OULPUL taD (2/4) cueeiiueeeeieeeee ettt ettt e e et e e eaae e s b e e s beeesaeeesaveens 22
Figure 26, Mach3 OULPUL taD (3/4) cueeeoeie ettt ettt ettt e e etae e e be e e beeeeaeeesaneens 23
Figure 27, Mach3 OULPUL tAD (4/4) ..eccveereecie ettt ettt ettt et e be e beebeebe e beesbaenaeas 23
Figure 28, Mach3 SPINdIE tab........eii i e e e e e e a e e e enba e e e ennteas 24
Figure 29 Mach3 Motor tUNING dialog ....cccceeviiiiieie e e e e e e e aeaeeee e e e 24
Figure 30, ESS General CoNfigUIration ..........uuiiiiiii ettt e e e e et re e e e e s s e anrreeeeaeeean 25
Figure 31, Copy n Paste, or drag n drop the Mach4 pre- configuration file ........cccocevviiviieiiinien e, 26
Figure 32, Configure menu and STEP SEQUENCE ....cciccuiiieiiiieeeciieeectee e eereeeestre e e e sabae e s e araeeeenteeeeennees 26
Figure 33, PIUGINS ENGDIE .....ooiieiiiieeeeee ettt et e et e e et e e e e et e e e e e ab e e e e enbaeeeenntneeeennenas 27
Figure 34, ESS IP address and DUFfer SIZe.........uueeei e e e 27
Figure 35, Motor COMMAaNd MOUE ........eiieiuiiiiiiiiiee ettt e e rre e e et e e e sate e e e s abteeeesabreeeenreeeeenses 28
FIgUIE 36, PiN AlIQS NAMES ...oeiiiiiiiieciiiee ettt ettt et e e et e e e et e e e s e ateeeseabteeeesabaeeeesseeesennteeeeenstaeesansenns 28
Figure 37, Pin Alias Names (CONTINUE 1) ...c.uiiiiiiiiie ettt ettt e e ettt e et ee e e tte e e e abae e e e nreas 29
Figure 38, Pin Alias Names (CONTINUE 2)..c..uuiiuiiiiiieiieeeciieerte e siteeeteeeieeesteeesteesteeessaeessseestaessaeesnneenns 29
Figure 39, INput SigNals IMAPPiNg ...ccccuvieeiiiiiee et ettt erree e e e st e e e te e e e sabae e e esbeeeesnbeeeesnsreeeesnnenas 30
Figure 40, Input Signals Mapping (CONTINUE 1) c...ueiiiiiiii ittt e e e bee e e e 30
Figure 41, Input Signals Mapping (CONTINUE 2) ....eeiieiiiiieieie ettt tee e e are e e e aee e e e e 31
Figure 42, Input Signals Mapping (CONTINUE 3) .....eieiiiiiiieeiie e ecee et et e e sae e e s reeesnaeesnreeens 31
Figure 43, Input Signals Mapping (CONTINUE 4) .....oeecuriiiiiiiiie ettt e e e e rae e e e 32
Figure 44, Output SigNals IMapPing ....cceecieecciiieee et e s e e e s e e s e e e e e s s e enerteeeeeeeeennnsreaeeeeeeanas 32
Figure 45, Output Signals Mapping (CONTINUE 1) ..ccccueriiiieiiee e ciee et e eee st e e tee e e sneeens 33
Figure 46, Output Signals Mapping (CONTINUE 2) ...ccoocuiirieeeee ettt e e eeerrrreeeeeeeeennaraeeeeeeeas 33
Figure 47 Output Signals Mapping (CONTINUE 3) ...ciiiiiii ittt rae e e e 34
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Figure 48, Homing, depends on the USer’s ChOICE .........uuvuiiii i 34

Figure 49, Mach4 General Configuration .........cccueiiiiiiiiiiiiis et e e e 35
Figure 50, Mach4 PIugins €Nabled .........cooiiiiiiiiiie et srre e et e s e e bre e e e bee e e e areas 35
Figure 51, Mach4 Motors ProfileS........ueiiiiiiiiiiiiiie et e e e e e e te e e e e are e e e e bree e e nraee e e nreas 36
Figure 52, Mach4 AXiS IMAPPING ...veeeiciieeeeiiiieesiieeeescteeeesteeeesbeeeessaaeeesssbeeesssteeeesssteeessnseeeesnssenessnssens 36
Figure 53, Mach4 Homing and SOft LIMITS .....cccccuuiiiiiiiie ettt are e e e 37
Figure 54, Mach4 INPUL SIZNAIS .....uuiiiiieie e e s e e e s e e et e e e e e e e ssaraeneeeeeeeean 37
Figure 55, Mach4 Input Signals (CONTINUE 1)...cccuiiiiiiiiiieeciee ettt are e e are e e e nes 38
Figure 56, Mach4 Input Signals (CONTINUE 2).....cccuiiiiiiiiiiiieiiee ettt e esire e re e st e e staeesabeesreeens 38
Figure 57, Mach4 Input Signals (CONTINUE 3)..ccciiiiiiiiiiiiccee et are e e e 39
Figure 58, Mach4 OULPUL SIZNAIS ....ccuviiiieiiee et e et e e et e e e bae e e e abae e e enteas 39
Figure 59, Mach4 Output Signals (CONTINUE 1).....ueiiiiiiiieeiie ettt et 40
U Y O |V o o U Y o PSR 40
Figure 61, Machd SPINAIE ......ooo et e et e e et te e e e st ae e e e abe e e e eataeeeennteeesennenas 41
Figure 62, Mach4 TOOl Path ColOrs ... e e et e e e e e e s e e e e e e e e ean 41
U N o TV oo o U A T o A ol =T o PRSP 42
Figure 64, Mach4 Keyboard Mapping .......ccueieiiiiieiiiiiieecieeeestee et e e etre e e ssiaae e s snaee s s s naaeeenabaeesennses 42
Figure 65, SAfEty CIFCUIT L ....uiiiiiiiieeciiiee ettt et e e et e e e ae e e et b e e e e sabae e e eabaeesenbaeeeennteeesennenas 44
Figure 66, Safety CIFCUIT 2 ..oovii it e e e s e e st e e e e s e s nerteeeeeeeesnnrreaeeeeeeanas 45
Figure 67, Safety CIFCUIL 3 ...t e e et e e e st e e e s bt e e s sabeeeesnnteeeesnneens 46
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