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Overview

The MachDrive is CPLD-based, using LMD18245 proven reliable driver chip, 4 axis bipolar
microstepping motor driver, able to drive up 3Amp 48 Vdc. All in one design including opto-
isolated parallel port interface, charge pump, idle current reduction, high output current for
driving external relays, all are packed inside small footprint of red anodized aluminum heat
sink housing with convenience pluggable screw terminal. Works with Stepper and Direction
controller software such as Mach2, Mach3, TurboCNC, KCam and EMC

Symbol Used

Warnings are provided to prevent injury to operating personnel or serious damage to
e MachDrive and your devices

Note  Notes indicate special features or characteristics.

Safety Concerns and Disclaimers

= Take static discharge precautions; ground yourself by wearing a grounding
strap or touching the metal chassis of earthed computer before touching
electronic components.

= Hazardous voltages and current levels may exist on the MachDrive board.
Disconnect all power cables to the MachDrive before touching any part of
MachDrive. Disconnect all power before configuring jumpers, plug-in resistor
or adjusting trimpot.

= The voltages applied to MachDrive power connections must not exceed
ratings.

= Motor power supply must be turned off and wait a few minutes for
capacitors to fully discharge before connecting or disconnecting stepper
motors.

= All examples and diagrams in this manual are intended to assist understanding.
The user is responsible for applying them correctly. CncRoom will not accept
any responsibility for the actual use of this product based on these examples. It
is the user’s responsibility to assess the suitability of this product for his
applications.

= Under no circumstances can CncRoom be held responsible for damage
resulting from installation or use of this equipment.

= CNC machines are dangerous and can cause injury or even death. CncRoom
controller cannot be held responsible for any injuries or damage caused
through the use or misuse of the MachDrive controller.



Machinery driven with this device can and will start without warning and may
cause injury or even death. The builder of this device assumes sole
responsibility for its use.

Features
= 4 axis bipolar microstepping motor driver.
= LMD18245 proven and reliable based, delivering 3A per phase at 48V max.
= Chopper current control —no big resisters needed, no heat generated.

Equipped with transient voltage suppressor for each output to ground to protect voltage
spikes from motor start, stop and changing speed.

Over current and over temperature protected by LMD18245.

Drives 4, 6, or 8 wire bipolar and unipolar stepper motors.

Hi speed drive with CPLD based with internal bug fixed for LMD18245.

Torque compensation.

Full Stepper, 1/2, 1/4, 1/8, 1/16 selectable with jumper and fixed for 1/10, 1/12 model.
Accurate drive current setting by plug-in resistor, or vary setting from 330 mA to 3 Amp
with on board trimpot.

Accurate Idle current setting with plug-in resistor.

Selectable charge-pump frequency detection from front panel switch button, 1 kHz, 4
kHz up and 10-15 kHz and always on.

Selectable idle time from front panel switch button, range from 1-120 minutes, never idle
and always idle.

On board parallel port interface with opto-isolated for all Inputs and Outputs — hi speed
10Mbd for stepper and dir pulse signals.

Output pins can sink up 350 mA, allow to connect to external relays directly.

Maximum Stepper rate up to 100 kHz.

All inputs are active low allows most parallel ports, including notebook to sink current in.
Elegant red anodized aluminum heat sink housing

Over voltage and wrong polarity protection with help of external fuse on motor power
supply.

LEDs for Motor, Logic, Optoisolator power supply, Charge Pump, Idle, Status.
Pluggable Terminal.

Parallel DB25 Female interface.

Works with Stepper and Direction software such as Mach2, Mach3, TurboCNC, KCam
and DeskNC, EMC.

Tested with USB SmoothStepper from Warp9 Tech Design.



Preparations for electrical connection

Below is the list of additional items needed to make the MachDrive up and
running with your machines.

Parallel cable: DB25 male-male straight-through cable

Optoisolator Power Supply: 5Vdc, 100mA

Logic Power Supply: 5Vdc, 200mA

Motor Power Supply: 12-48Vdc with adequate current capacity

Stepper Motors: 4, 6, 8 wire stepper motors

Cooling Fan: (optional, to make temperature below 50 C)

Input Circuit components: limit/home switches, sensors

Output Circuit components: relays, spindle motor, flood/ mist pumps etc
Wiring cables: power cable with adequate current carry

Tools: wire cutter, pliers, screwdriver, jeweler’s screwdriver

Setup and Operation sequence

Take static discharge precautions

Make output circuit and connect to MachDrive
Make input circuit and connect to MachDrive
Setup microstep resolution on MachDrive board
Setup drive current on MachDrive board

Setup drive idle current on MachDrive board
Connect the stepper motors to MachDrive
Connect all power sources to the MachDrive
Recheck all wiring again

Power on the Logical power supply

Check LOG LED

Power on the Optoisolator power supply

Check ISO LED

Power on the Motor power supply

Check MOT LED

Power off all power supplies.

Connect parallel cable from PC printer port or SmoothStepper to
MachDrive

Power on the logical power supply

Power on the optoisolator power supply

Power on the motor power supply

Configure Pulse generator controller software, Mach3, TurboCNC etc
Finally! Enjoy your drive.



Electrical connection

Connection Block Diagram
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Overview of connector and terminal number

Power Supply Block

Optoisolator Power Supply

Term.21-22 are inputs for optoisolator power supply, regulated 5 VVdc, 100
mA. Term21 is negative or 0 volt provides the common “ground” reference
for the optoisolator inputs and outputs. This pin is connected to the PC ground
directly through parallel cable. Term.22 is positive or 5Vdc.

Optoisolator
power supply

Logic Power Supply
Term.23-24 are inputs for logic power supply 5 Vdc, 200 mA.

Joyerosi
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+Fns—

Term 23 is for negative logic power supply input and Term 24 is for positive
logic power supply input.
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supply

Motor Power Supply

Term.1-4 are inputs for stepper motor power supply 12-48 VVdc with adequate
current capacity to power your stepper motors. Term1-2 are for negative motor
power supply input and Term3-4 are for positive motor power supply input.

Note. There is voltage spike, over voltage and wrong polarity
protection for this connection with help of external fuse.

Warning! Appropriate rated external fuse needed to series with

power supply source for Term3-4

WARNING

Motor power
supply

Inputs Block
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Term.26-30 are optoisolator inputs and share the same positive common onTerm.31 as
shown below. GND and 5 Vdc are provided through Term.25 and Term.32 respectively, all

in one single block.

Ground

Limit and Home

Emergency Stop
Positive Inputs Common

Regulated 5v output

Output Block

GND

XLH

YLH

ZLH

ALH

ES

com

[e]
5UC

25
26
27
28
29
30
31

32

Term.33-36 are NPN sink outputs able to sink in current up to 350mA each.
Term.37-38 are positive and negative inputs power supply for external loads,

such relays.



33

Spindle Step | SPS .
Spindle Direction | SPD . 34
Flood or Mist | FL . 35
Charge Pump | CP . 36
+ | @ |3
Power supply 5-24vdc = 5
for external relays | ‘ 38

Stepper Motor Block

Term.5-8, 9-12, 13-16, 17-20 are outputs for driving bipolar stepper motors.
First motor winding connects to Term.5 (A) and Term.6 (/A), while the second
winding connects to Term.7 (B) and Term8 (/B). Follow the same way for the
rest of stepper motors and connections.

Al® |5 ® |9 | o |13 O 17‘
Al @ |6~ ® 10T ® |14 ® |18

> N >
B 7= 11 15 19
B| @ |8« ® |12 ® |16 ® (20

LEDs and Switch button

MOT: when this LED is lit indicates motor power supply at Term.1-4 is present.

LOG: when this LED is lit indicates logical power supply at Term.23-24 is present.

ISO: when this LED is lit indicates isolated power supply at Term.21-22 is present.

Idle:  when this LED is lit indicates motor driving in Idle mode.

C-Pump: when this LED is lit indicates charge-pump signal is present.

Status: when this LED flashes in 1 second timing indicates MachDrive is in running
mode. This LED is also used to show incoming stepper inputs signal frequency.
When this LED is off indicates MachDrive is in setup mode.

Set:  setup push button switch for setting Idle and Charge-pump value.

Making electrical connection

Power Supplies

Following shows an each power supply circuit. When connect and turn on
power supply, make sure that each LED is lit accordingly; keep the ripple
voltage to 1% for 5Vdc and 10% for Motor power supply or less for best
results.
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Inputting Limit, Homing and Emergency Stop Switches

Following shows a simple circuit for one pluggable terminal block, single
terminal contains all necessary signals, including 5v and GND, inputs for limit
and homing switches.

cround GND | (@) 295
26 X Limit + X Limit -, Home
XLH .—
27 Y Limit + Y Limit -, Home
vH | @
Limit and Home 28 Z Limit + Z Limit -, Home
ZLH ‘—
29 A Limit + A Limit -, Home
oL | @
Emergency Stop |ES . 30 Q | [0
Positive Inputs Common | COM .— 31 Emergency Stop
Regulated 5v output | 51 g ._E

Another connection style is to separate homing apart from limiting, these home switches
can be replaced by NPN output type, slot sensors to get more accuracy.



cround [GND [ (@) 25

xH| @ 26 =5
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Limit and Home o8 —
2H| @ o010
ALH ._ 29 X Limit + X Limit - Y Limit + Y Limit - 7 Limit + 7 Limit -
Emergency Stop |ES . 30 o To
Positive Inputs Common | con | (@) — 31 Emergency Stop

Regulated 5v output |5y & (- 32

Following shows how to connect external 24Vdc power supply to the Inputs
block. Resisters, 3k, are connected in series for each input to limit the current
flow through optocoupler.

Ground |6ND | @) 25
26 3k 12w X Limit + X Limit -, Home
x| @ M
3k 172w Y Limit + Y Limit -, Home
| @21 Ay
Limit and Home 28 3k 1/2w Z Limit + Z Limit -, Home
2n| @ A
3k 1/2w A Limit + A Limit -, Home
| @2 M
Emergency Stop |ES . 30 QLQ
Positive Inputs Common | COM .— 31 Emergency Stop
Regulated 5v output 5Ug ._%( 24VDC

Driving Spindle, Flood and Mist motors

Circuit below shows a simple external relays connection for spindle, flooding motor control
with safety charge pump featured.

Spindle Step | SPS

33§ = Lo O
34 o

Spindle Direction | SPD TR Spindle Motor

K2 hc
Flood or Mist | FL ' 35 || K2 || A
Charge Pump | CP . 36 || K1 || no

Flood or Mist Motor
+ . 37 ncl no
Power supply 5-24vdc =5 38
for external relays KA1
e —o—
12DC

-

*Protection diode always needed to eliminate AC
back EMF from coil get into the device



Driving Stepper motors

MachDrive supports 4, 6, 8 wires stepper motors. Following shows possibility
of motor connections

4 Wire Motor Connection

Connect first set of windings to the A, /A terminals. Connect the second set of
windings to the B, /B terminals. If the set of windings is uncertain then use an
ohmmeter to check for continuity of winding set. When you find the first two
wires that have continuity, connect them to the A, /A terminals and connect
the other two to the B, /B terminals.

6 Wire Motor Connection

Six wire motors can be connected in two ways: Series Wired (b) and Half
Wired (c). Six wire motors contain a center tap on each of the two windings. If
the set of windings is uncertain then use an ohmmeter to check for resistance
value of half winding or central trap, the resistance value is 1/2 of full
winding.

8 Wire Motor Connection
Eight wire motors can be connected in two ways: Series Wired (d) and Parallel
Wired (e).

Warning! For the series wired of unipolar stepper as shown in figure
(b) (d) need only 50% of the rated current which is stated on the
warnmG  Motor’s nameplate

Warning! Motor power must be turned off before connecting or

NN disconnecting stepper motors.

Note. If the motor turns in the wrong direction, reverse any pair of winding

leads.
Al® |5 ®|2, (@ |13 o |17
Al @ |6 ® |10 | @ |14 ® |18
< N >
B L) 11 15 19
B| @ [8= 12 ® |16 ® |20
A® A®

(a) 4 wire motor (d) 8 wire motor
series wired

0 ©
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(b) 6 wire motor qurzz]
series wired e

B B
(e) 8 wire motor
parallel wired
A®
Ae

-

(c) 6 wire motor
half wired

Hardware Configuration

Set microstep resolution

Microstep resolution is set individually for each axis by J9, J11, J14, J16 refer
to components overlay. The Microstep resolution table shows value of
jumpers, microstep and number of steps per revolution.

Note. These microstep select jumpers are not used for MD201-10 and MD201-
12, since the microstep value is specified in the CPLD chips

Microstep Resolution Table
Value 124 Microstep | Steps/Rev (1.8 deg motor) Model number
0 000 full 200 MD201-x16
1 100 1/2 400 MD201-x16
2 010 1/4 800 MD201-x16
*3 110 1/8 1600 MD201-x16
4 001 1/16 3200 MD201-x16
- - 1/10 2000 MD201-x10
- - 1/12 2400 MD201-x12
1 = jumper
installed

*Default



Set drive current

Drive current can be set either one of two ways

1. Fixed plug-in 6.57k resistors are provided in the position of R36, R39,
R42, R43, R46, R49, R52, R53, refer to components overlay, for high

driving current, 2.85 amps, and reduce drive current to expected level by
adjusting trimpot with jeweler’s screwdriver and measure resistant value

between following test points.

TP2-GND and TP3-GND for axis Y
TP5-GND and TP6-GND for axis Z
TP8-GND and TP9-GND for axis X
TP11-GND and TP12-GND for axis A

2. Turn the trimpot to 0 ohm by using fingertip turns screwdriver clockwise
gently until you feel hard to turn, that is 0 ohm and the rest of value relies on
only plug-in resistors in the position of R36, R39, R42, R43, R46, R49, R52,
R53. This way, you can gain accuracy from 1% or 5% tolerance of the

resistors.
Resistor value and Drive current
Resistor (k) Drive Current (Amps)
75.00 0.25
37.50 0.50
*25.00 0.75
18.75 1.00
15.00 1.25
12.50 1.50
10.71 1.75
9.38 2.00
8.33 2.25
7.50 2.50
6.82 2.75
6.57 2.85
6.25 3.00
*Default

Set idle current reduction

Idle current can be set by plug-in resistor R54, R55, R56, R57 , refer to
components overlay, on PCB board. by default the idle current is set to 50% from
normal driving to reduce unnecessary heating. Table below shows the resistor value

and percentage of reduction.

Idle current reduction feature also can be disabled individually for each axis

by jumper xIDLE, yIDLE, zIDLE, alDLE.




Resistor value and Reduction %

Resistor (ohm) Reduction%
jumper not installed 0.00%
9000.00 10.00%
4000.00 20.00%
2333.33 30.00%
1500.00 40.00%
*1000.00 50.00%
666.67 60.00%
428.57 70.00%
250.00 80.00%
111.11 90.00%

*Default

Idler inputs

There are 4 diodes to lead step pulse signal from X, Y, Z and A to Idler, refer
to Appendix I11, the components overlay. If there is no step pulse comes to idler
more than setup time, the idler will output idle single to drive circuit to reduce
drive current. These 4 diodes allow user to choose which signal would influence
the idler.

Warning! Inidle state, all step inputs must be high. Idler watches only this
condition and generates idle output signal when idle time exceed setup time.
However, in busy state the Status-LED flashes in fast rate, this tells us all step
inputs are in correct condition for idler to work with. This is mentioned because
some software have problem with initialize the step inputs state, if this happened,
you can disable this feature from SET button panel or take out all diodes and leave
only one diode to monitor prefer axis, such as X axis.

Using the SET button

There is one little black knob named Set, located below LEDs. We use this
button to setup Idle time and Charge pump. Simply steps, Press/Hold/Release to
enter into setting mode, Press/Release as normal to increase value during setup
mode. Status-LED reports in the number of flashes to indicate its current value.

press Factory default and Backup_user configuration
Restore user configuration
Idle

Entry to setup mode




= Press and hold the button, observe and count the number of flashes of
Status-LED and release button immediately when you count to flash
number 5 or 6 for Idle and Charge Pump respectively.
= Status-LED reports you its current value of that mode.
Change setting
= Press and release as normal to increase value.
= Status-LED shows you its current setting value.
Save and Exit from setup mode
= Press and Hold more than 7 seconds

Cancel Setting
= Turn the power off during setup mode

Note that, when you are making change to the value, no need to wait until the
flash sequences finish. The trick to get things done quickly is, right after you
release the button, just count number of flashes to know current value, then adding
up the value by pressing the button as normal by number of times. The value is
rolled over back to 1 if it reaches a maximum value.

For example, you want to set Idle time to 120 minutes, Firstly, press and hold the
button, when you count to the fifth flash and release the button immediately.

Now you are in ldle setup mode, Status-LED flashes again, for examples, it
flashes for 7 times, to indicate current value is 7, then just press the button 3
times, the new value will be 10, that is 120 minutes, according to Idle Table
below.

Finally press and hold the button for more than 7 seconds for saving and exit the
setup

The total number of flashes in Idle setup mode reported by the Status-LED
represents the following:

Idle Table

flash# idle time in minutes

*1 1

2 2

3 3

4 4

5 5

6 10

7 20

8 30

9 60

10 120

11 never idle

12 always idle
*Default

The total number of flashes in Charge Pump setup mode reported by the Status-
LED represents the following:



Charge Pump Table
flash# mode
1 same input logic
2 1 kHz up
*3 4 kHz up
4 10-15 kHz
5 always on

*Default



Software Configuration

Mach3 Configuration

Ports & Pins

Engine Configuration... Poris & Pins

Part Setup and Axis Selection lMotorDutputsl Input Signals | Output Signals Encoden’MF’G's] Spindle Setup Milletions]

Port #1 Part #2 M axhC Maode
v Part Enabled OR
[ Port Enabled I Max CL Maode enabled
02378 Port &ddress 0x275 Port Address ™ Max MO0 Wave Diive
Entry in Hex 0-3 &-F anly Entry in Hex 0-3 &-F anly Program restart necessam

[ Pins 2-9 az input
MBS Restart if changed

[~ Sherline 1/2 Pulse mode.

kemel Speed [ ModBus Inputdutput Suppaort

¥ 2 iz (" 35000Hz ¢ 45000Hz ¢ G0000hz [ ModBus Plugln Supported.
(" 65000hz ¢ 7BDOORe " 10Dkhe B TR gy

[ Ewent Driven Serial Contral

[ Servo Serial Link Feedback

Maote: Saftware must be restartbed and motars retuned if
kerrel speed iz changed.

Engine Configuration... Poris & Pins

Part Setup and Axis Selection  Motor Outputs | |nput Signals | Output Signals | EncoderMPG's | Spindle Setup Milletion&]

Signal Enabled Step Pind Dt Pins Dir Lowsdckive | Step Low Ac,.. | Step Port Dir Port
# Axis ‘ Z £ I‘ ‘ 1 1
Y Axis ‘ 4 5i ‘ ‘ 1 1
£ Bxis " -1 7 .‘ " 1 1
A Bxis f g 9 f f 1 1
B Axis ' 1] i} ' ' 1] a
C Axis L4 1] i} L L4 1] a
Spindle 4 1 14 f f 1 1

(0] | Cancel | |

From picture above, Step and Direction signals for spindle control are disabled;
meanwhile Clockwise and Counter Clockwise signals in Spindle Setup tab are
enabled instead.

However, if you want to use Step and Direction signals to control motor then tick this
Spindle to Enabled and tick Disable Spindle Relays in Spindle Setup tab.




Engine Configuration... Poris & Pins

Part Setup and Axis Selection ] Matar Outputs  Input Signals ] Dutput Signals] Encodera’MPG's] Spindle Setup] Milletion&]

Signal Enabled | Port # | Pin Mumber | Active Low | Ernulated | Hatkey | fad
%+ of 1 11 -4 w 0
- of 1 11 o 4 0 E
% Home of 1 11 g o 0
¥t of 1 12 a g 0
¥ - of 1 1z o w a
¥ Home of 1 1z & 4 ]
Z++ of 1 13 a g 0
z- of 1 13 & g 0
Z Home wf 1 13 ar - 0
A+t & ] o a w ]
Ao -4 n n 4 4 n b

Pinz 10-13 and 15 are inputz. Only these 5 pin numbers map be used on thiz screen

Automated Setup of Inputs ‘

(0] | Cancel |

Engine Configuration... Poris & Pins

Part Setup and Axis Selection ] Matar Outputs  Input Signals ] Dutput Signals] Encodera’MPG's] Spindle Setup] Milletion&]

Signal Enabled | Port # | Pin Mumber | Active Low | Ernulated | Hatkey | lad
Input #2 -4 0 o 4 W 0
Input #3 & ] 0 & 4 ]
Input #4 & 0 0 a g 0
Probe of 1 15 & g 0
Indez ar ] i} 4 w a0
Limit Crrd 4 ] o & w ] 3
EStop of 1 10 & o ]
THE On &€ 0 0 g o 0
THC Up 'S 0 o 4 g 0
TH Down g a a 4 w a
FEM Trin #1 4 n n o 4 n N

Finz 10-13 and 15 are inputz. Dnly these 5 pin numbers map be used on thiz screen

Automated Setup of Inputs ‘

[u]4 | Cancel |

Apply




Engine Configuration... Poris & Pins

Part Setup and Axis Selection ] MotorDutput&] Input Signals  Dutput Signals l Encodera’MPG's] Spindle Setup] Milletion&]

Signal Enabled | Port # | Pin Mumber | Active Low | ~
EnableS w ] 0 a
Enable o ] ] af
Output #1 wf 1 1 of
OutpUt #2 e 1 14 wf
Oukpuk #5 wf 1 16 wf
Output #4 4 0 0 &
Output #5 o 0 ] af
OutpUE #6 o 0 ] i
Charge Purnp wf 1 17 wf
Charge Pump2 W a a &
Current HifLow o ] ] aF w
Fins 2 -9.1, 14, 16, and 17 are output ping. Mo other pin numbers should be used.

Ok | Cancel | Apply |

Engine Configuration... Ports & Pins

Port Setup and Axis Selection ] MotorDutputs] Input Signals | Output Signals] Encoder/MPG's  Spindle Setup MiIIDptions]

Fielay Control Motor Control Special Funchions

[ Dizable Spindle Relays [ Use Spindle Motor Output| | [~ Use Spindle Feedback in Syne Mode:

Clockwize [M3]  Output # |1_ F [ Closed Loop Spindle Control

CCw [hd 4] Output # |2_ F oz |1 003
Output Signal #'s 1-6 ,— ¥ Spindle Speed Averaging

Flood tist Contral PiwMBase Freq. |5

T iy
I Disable Flaod/Mist relays [y i m

Mizt M7 Output # |3_ 1] General Parameters Special Optiong, Usually Dff
Flood M8 Output # |3_ 0 Cw Delay Spin LIP 0 Seconds I~ Hatwire Heat for Jog
QOutput Signal #'= 1-6 0w Delay Spin UP 0 Seconds [ Laszer Maode. freq

ModBus Spindle - Use StepdDir as well— | O Delay Spind DOWH | Seconds [~ Torch Valts Control
[~ Enabled PReg |64  B4-127 |COW Delay Spin DOWN - |p Seconds

Max ADC Count [16380 [ Immediate Relay off before delay

Ok | Cancel | Apply

From picture above, Relay Control is used to control spindle

spindle clockwise(M3) outputl (portl, pinl)
spindle CCW(M4) output2 (portl, pinl4)
turn off spindle (M5)
And Flood/Mist Control share the same output
Mist (M7) output3 (portl, pinl6)
Flood (M8) output3 (portl, pinl6)

turn off coolant (M9)

General Logic Configuration



General Logic Configuration:

G20.G21 Control
™ Lock DRO's ta setup units

Toal Change
® [ e
{* Stop Spindle. W ait for Cycle St

Editor Shuttle 'Wheel Setting Inputs Signal Debouncing/Moise rejection
GCode Edior _Browse | Shutlz Accel Debounce ntervat|D a0
# 40us
|\Windnws\Nntapad exe ‘D 004 Seconds Index Debounce [

Startup Modals

General Configuration

" AutaTool Changer I~ Use Init String on ALL "Resets” [” Zis 250 on Output #6 ¥ Disable Gouge/Concavity Checks
e Initiglization String ¥ Home Sw. Safety I G04 Dwellin ms
ngular Properties Gan

Unchecked for Linear ! Lock#head 20 Lines ¥ UseWaichDogs
¥ it is dingular Mation Made I lgnore M calls while loading I Debug This Run
¥ Bdiis is dnul & Constant'elocity ¢ Exact Stop ™ M3- Execute after Block ¥ Enhanced Pulsing

A ; I~ UDP Pendent Control I Allowwave Files
[V Cofis is Angular Digtance Mode 1J Mode ‘| Fu - I Alow Speech

- @ dheolute O Ino | & Absolute © Ino CIn LR
Pam End or W30 or Rewind I™ ChargePump On in EStop ™ SetCharge Pump to SKhe - Laser Stndby
I Tumoff l outputs Aictive Plane of Movement ¥ Persistent Jog Mode. [ Use QUTPUT20 as Dwell Trigger
[ EStapthe system O EY iR e IV FeedOverRide Persist | (g A crn@ezs
I Perform G32.1 ™ Mo System Menu in Mach3 100 Turn Matual Spindle Incr.
[ Remaowve Tool Dffset Jog Increments in Cycle Mode I~ Use Kep Clicks .
10 Spindle 0% t
I™ Radius Comp O . ™ Home Slave with Master Axis PIEBOY =
M Tun OF Spinde Position |1 I Includs TLO inZ fiom G31 CV Contral
0.1 I¥ Lock Rapid FRO to Feed FRO r Plasma Mode e U
MO7 Control om Rotational ¥ CV Dist Talerance nits..
¥ Stop on M1 Command o [~ Rot 360 rollover ¥ G100 Adaptive NubsCY
Serial O Use 999 to iy [~ Ang Shart Rat on GO [~ Stop CWon angles > |0 Degress
tput
e ) [ Rotational Soft Limits Auis DRO Properties

ComPort # |-T BaudRate | 9600

+ BBit1Stop ¢ 7Bit 2-Stop

indicate a
Continous Jog i

T

Screen Control

I Tool Selections Persistent.

selection,
[~ HiFes Screens ¥ Dptianal Difset Save
P Salet o.m
R S ¥ Boxed DRO's and Graphics ¥ Persistent Offsets
™ Program Safety Lockout 8.001 Iv Auta Screen Enlarge [~ Persistent DROs
This disables program translation while the Posiion 10 |0.0001 [ Flash Enors and comments. [~ Copy G54 from G59.253 on startup

Extemal Activation #1 input is activated

0K

SmoothStepper

Cantroller Frequency The Controller Frequency controls how many

1 kHz = times per second the velocity is updated

Port 2 Pins 2 through 9 Direction
when outputting pulses,

In -

This setting has tradeoffs, At higher frequencies, the motion should be
smoother because there are more veleocity updates per second,

EBut at higher frequencies the negative aspects include lower resolution {probably
a minor pointd, a smaller data buffer, and more demands on USE bandwidth,

At 250 Hz, up to 4 seconds of data can be queued up, Each doubling of frequency halves

the buffer length, so at 500 Hz, 2 seconds can be buffered, 1 kHz, 1 second, etc,

Max Step Frequency

W-axis | 256 kHz -

Set the maximum step frequency to the
walue that is greater than the maximum step
frequency for each axis.

Setting this higher than it needs to be will

Moise Filkering

Moise Filkering of inputs,

An input must be stable For the specified amount of
time in microseconds before it will be considered
walid,

‘alues will be assigned to groups of similar signals,

The specified walues will be rounded to the

Vomsis | 256 Kz =i limit resolution. For example, i the real max nearest multiple of about 1,43 micraseconds. Ta
Al step rate is 500 kHz, and you set the Max disable fitering for a given aroups of inputs, use
! Step Frequency ko 1 MHz, then full scale wil a value of 0.0 microseconds,
Z-axis | 256 kHz ¥ be 1 MHz, but the plugin will never send a
velocity command to the SmoothStepper Limits | 0.00
B-axis | 256 kHz v] greater than 12 of full scale, thus losing one
bit of resolution. Home | 0.00
B-axis | 256 kHz 2 The Setting for Spindle is not the same.,
Resolution is fixed, so it doesn't matter what Probe | 0.00
Sl ’kH—_i wou select, However, it affects the scaling in
236 kHz i Mator Tuning, so you may choose a selection EStop | 0.00
; that makes Motor Tuning work better,
Spindle | 256 kHz v] Jog W
Spindle Encoders/MPEs | 0,00 {includes 4, B,

¥ Relay or Mone

[~ PwmM

Base Hz | 1000

™ sStep and Dir

Index, and timing}
Miscellaneous | 0,00

(Miscellaneous covers all ather inputs)

Pulse Width {us) | 0.0




Technical Data

MD201-316 MD201-416 MD201-312 MD201-412 MD201-310 MD201-410
Number of Axis 3 4 3 4 3 4
Microsteps per full step 1,2,4,8,16 | 1,2, 4,8, 16 12 12 10 10

Motor power supply

12-48 Vdc , < 10% Vpp ripple

Logic power supply

5 Vdc, 200 mA, < 1% Vpp ripple

Isolated power supply

5 Vdc, 100 mA, < 1% Vpp ripple

Phase Current

330 mA to 3 Amp

Idle Current Reduction (changeable) 50%
Step/Direct’, Logic input signal 5mA, 10 mA
Inputs® 10 mA, 5 Vdc
Outputs * -350 mA, 0-50 Vdc

Step pulse rising/falling edge (min)

2uS/1uS

Direction pulse before/after step pulse (min)

200 ns/ 200 ns

Ambient Temperature

0°Cto 50°C

Operating Temperature (max)

70 °C

Humidity

40%RH — 90%RH

Weight Approx.

1000 gram

Dimensions L x W x H

240 x 125.31 x 43.23 mm

1. Up to 100kHz for Step/Direction (use 10Mbd optoisolotor chip), up to 20 kHz for other logic inputs
2. Input from external devices, such as limit/home switches or sensors output and opto-isolated from the signal generator or PC
3. Transistor NPN output to external devices, such as relays and opto-isolated from the signal generator or PC




MachDrive Components Layout

Red color is location of plug-in resistors for idle current reduction.
color is location of plug-in resistors and trimpot for driving current.
Blue color is location for resistance measurement points of each chip.
Brown color is location of microstepping jumpers.
color is location of jumpers to disable/enable idle current reduction function for each axis.
color is location of idler input diodes
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Mechanical Drawings
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