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Cautions

HyTechWorks provides its products and services “as it is”.

/ ' HyTechworks accepts no responsibility for performance of

/ any machine or any damage or injury caused by using its
L products and services.

All computer controlled machine tools are potentially dangerous if they are
incorrectly designedor operated. It is your responsibility to insure that you
understand the implications of your design and build and the compliance
requirements with any legislation and codesof practice applicable to your

country. If you have any doubt, please consult qualified experts rather than

take risks.

HyTechWorks reserves the right to change its designs without further
notice.
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Introduction

HyCNC-4P is a 4-axis machine tool motion control USB interface,

replacing traditional PC parallel port. Its operation features are as the

follows:

<~ Connect to PC via USB port, suitable for any netbook, notebook,
desktop and tablet PC with USB ports.

<~ USB kernel mode driver compatible with 32/64 bit Microsoft Windows
XP/Vista/7 OS.

<~ Compatible with Mach3 PC based CNC software, including version
3.043.066.

<~ Simultaneous connection for control axis expansion using API (127
USB device with 508 axis in theory), or control of multiple machines
with single PC running Virtual PC or VMWARE.

< 4 axis linkage operation with 250KHz(-250) / 125KHz(-125) /
60KHz(-60) / 30KHZz(-30) maximum stepping pulse frequency for each
axis. The polarity of the direction signals can be defined according to
requirements.

< A-axis cab be used as a slave axis.

< 2-stage fast homing on all axis and automatic alignment between the
master and slave axis during homing stage.

<~ Support professional and low-cost automatic tool setters.

<~ Emergency stop (can optionally stop PWM1/PWM2).

< 2 PWM outputs — PWM1 for spindle speed control and PWM2’s duty
cycle can be adjusted by a M code.

< 2 relay control outputs.

< Small size and easy to use, similar to an usb-parallel port adapter.

< Online firmware updating.

< Firmware recovery mode to eliminate the danger of firmware updating.

<~ Control signals on DB25 connector are defined as a PC parallel port
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with 5V signal level.

<~ Working status LED.

<~ Motion control using a 32bit single chip microcontroller, greatly
reducing real time requirement for PC OS.

<~ All control pulses are generated using on-chip hardware, eliminating
motor vibration caused by control signal jitters.

< Reliable design that can work under severe conditions.

<~ Software watchdog monitors Mach3's proper running.

< Providing Windows API to support special control system (i.e. motion
control using LabView Windows).

< RS485 Communication Port (HyCNC-4P-xxxC only).

Minimum System Requirements

Pentium 1GHz or similar CPU, i.e. Atom N270.

512MB memory.

32/64 bit Microsoft Windows XP, Windows Vista or Windows7 OS.
Mach3 software.

S
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Shape and Connections

HyCNC-4P is assembled in a plastic cover with a DB25 and two fasten
screws on one end, and an USB connector and working status LED on
another end.

@ FW Update
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L

DB25 Screws USB LED

Size:
74mm(L) x 58mm(W) x 24mm (D)

DB25 Connector

The DB25 connector has 17 control signals as the following figure.
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X/Y/Z/A Stepping Pulses

X/Y/Z/A Stepping Pulses are 0-5V position pulse with raising edge effective. The
minimum pulse width us 1uS(-250)or 2uS(-125) or 4uS(-60) or 8uS(-30). Each
output can be used to drive 15mA push and pull.

When connecting to a motor driver with low to high transaction, the following
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connection should be used:
270
= L]

I

aND

When connecting to a motor driver with high to low transaction, the following
connection should be used (5V is not isolated from the HyCNC-4P):

sy

g >
2 0%

X/Y/Z/A Direction Pulses

High level(5V) represents positive direction movement and low level (0V)
represents negative direction movement. Each output can be used to drive 15mA
push and pull.

The direction of a two-phase stepping motor can be changed by swapping
connection of one of the coils. Therefore, the connection to the motor driver can
be either one of the above connections.

If the motor direction can’t be changed by an external switch, the first connection
should be used for the motor moving position direction when the direction input
is driven and the second connection should be used for the motor moving
position direction when the direction input is not driven.

PWM Outputs

PWM1 and PWM2 have same base frequency (0.017-100000Hz adjustable by
software). PWM1'’s duty cycle is proportional to spindle speed and PWM2’s duty
cycle can be adjusted by a M code. 0% duty cycle is low level and 100% duty cycle
is high level output. Each output can be used to drive 15mA push and pull,
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capable to drive an optical coupler like stepping pulse outputs do.

Relay Control Outputs (Original and B Type)

OUt1 and OUT2 can be used to control 2 relays with relay drivers. Each output
can be used to drive 15mA push and pull.

OUT1 is mapped to Mach3'’s digital output port 1 pin 0.

OUT2 is mapped to Mach3'’s digital output port 1 pin 1.

RS485 Port (C Type)

OUT1 - RS485+
OUT2 — RS485-

Control Inputs

There are X-axis zero, Y-axis zero, Z-axis zero, A-axis zero/tool setter and EStop 5
inputs. Each input is connected to a microcontroller (3.3V supply) pin via a 10K
resistor without using voltage converters. The signal switching level is not
compatible with 5V circuitry. It is low level when input voltage < 1.15V and high
level when input voltage > 2.15V.

X-axis zero is mapped to Mach3 digital input port 1 pin 5.

Y-axis zero is mapped to Mach3 digital input port 1 pin 4.

Z-axis zero is mapped to Mach3 digital input port 1 pin 3.

A-axis zero/tool setter is mapped to Mach3 digital input port 1 pin 7 (B Type is pin
9).

EStop 5 is mapped to Mach3 digital input port 1 pin 12.

6 HyTechWorks©2013 —V3.1



USB Connector

The USB connector is used to communicate with a PC. Please use a high
guality USB2.0 cable for better resistance of disturbance.

Working Status LED

Flash Rate | Status

1 flash/s Normal working, whithout motion instruction.

2 flash/s Normal working , with motion instructions (including zero
motions).

5 flash/s Firmware update.
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USB Driver Install

Attention: USB driver install requires “administrator” privilege.

Double click install.bat under “USB Driver” directory. The install program will
choose proper driver depends on the OS.

The following window pops up. Click “Next”.

HyCnc LUSB Device Driver. Installer

Welcome to use HyCnc USB
Interface!

Thig wizard will walk pou through installing/updating the
USE device drivers for your HyCne interface.

To continue, click Mext.

l Mest >_] [ Cancel

Then the “Important Notice” window appears. Please read the “Important Notice”
carefully. If agree, select “l accept” the click “Next”.
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HyCnc USB Device Driver, Installer

Important Hotice

- To continue, accept the following icense agreement. Toread the entire
= agreement, uze the scroll bar or press the Page Down key.

HuTechw/orks provides itz products and services “az itis' |
HyTechworks accepts no responsibility for perfformance of any machine [
or any damage ar injury caused by using ity products and services. ‘

All computer contralled machine tools are potentially dangerous if they

are incomectly designed or operated. It is your responzibility to insure that —
you understand the implizations of your dezign and build and the
compliance requirementz with any legizlation and codes

of practice applicable to vour country. [F you have any doubt, please w

@) accept Save bs ] [ Frirt
(3| do not accept

l ¢ Back “ fest » ][ Cancel l

Windows Vista/7 will show the following warning. Click “Install this driver
software anyway”.

@J Windows can't verify the publisher of this driver software

2 Don'tinstall this driver software

Yeou should check your manufacturer's website for updated driver software
for your device,

= Install this driver software anyway

Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

':;f::' See details

Then the driver install begins. The following window pops up when finish. Click
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“Finish”.

HyCnc LUSB Device Driver Installer

You are finished installing the USB
device drivers for your HyCnc
interface.

The drivers were successfully installed on this computer.

You can now connect your device ta this computer. [ your device
came with instructions, please read thern first.

Dirivver Mame Statusz

s HyTechiwfarks (w/inUSE... Ready to use
s HoTechiw/arks [HyChcd. . Ready to uze

Firish l[ Cancel ]

When plug in HyCNC-4P for the first time, the “Found New Hardware Wizard”
window pops up. Select “Yes, this time only” the click “Next”.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
windows will zearch for current and updated software by

looking on your computer, on the hardware installation CD. ar an
the “Windows Update wWeb site (with your permission].

Fead our privacy policy

Can "Windows connect to \wWindows Llpdate to search for
software?

(3 Ves, this time only
O Yez, now and every ime | connect a device
3 Ma, nat this time

Click Mext to continue.

Mest » ] [ Cancel

Select “Install from a list or specific location” then click “Next”.

Found New Hardware Wizard

Thiz wizard helps vou ingtall zoftware for:

HyCHC-4F USE Interface

.,) If your hardware came with an installation CD
~a= or floppy dizk. inzert it now.

What do you want the wizard to da?

() Install the software automatically (Fecommended)
() Install from a list or specific lacation [Advanced)

Click Hest to continue.

< Back et » Cancel

Select “Don’t search. | will choose the driver to install” then click “Next”.
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Found New Hardware Wizard

Please choose pour search and installation options.

() Search for the best driver in these locations.

Uze the check boxes below to imit or expand the default search, which includes local
paths and removable media. The best diver found will be installed.

(@) Dow't zearch. | will chooze the driver to install.

Chaonze thiz option to select the device driver from a list. ‘Windows does not guarantee that
the driver you choose will be the best match for your hardware.

’ « Back " et > ][ Cancel ]

PC will show suitable drivers. Select “HyCNC-4P USB Interface” then click “Next”.

Found Mew Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and madel of your hardware device and then click Mext. If you
have a dizk that containg the driver you want to install, click Have Dizk.

Show compatible hardware

| Model
HyCHC USE Interface

4P USE Inte

& This driver iz not digitally signed!

Tell me why driver sighing is important

< Back " Mest > ]’ Caticel l

PC starts installing the driver.
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Found New Hardware Wizard
Pleaze wait while the wizard installs the software. :5

Eﬁ] HuCHE-4F USE Interface

widfCalnstaller0009.dil
To C:AWIND NS Napstem32

When finish, the following window poops up. Click “Finish”.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The waizard haz finizhed inztaling the software for;

W HyCHC-4P LSE Interface

Click Firigh to cloge the wizard,

Eiaish

HyTechWorks©2013 —V3.1
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For C type hardware, RS485 virtual COM driver is installed for the new hardware.
“Found New Hardware Wizard” window pops up. Select “Yes, this time only” the
click “Next”.

Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard
windows will search for current and updated saoftware by

looking on your computer, on the hardware installation C0, or on
the "Windows Update 'Web site [with pour permizsion).

Bead our privacy policy

Can Windows connect ta Windows Update to zearch for
saftware?

(@ Yes. this time anly
(O ez now and every time | connect a device
() Mo, niot this time

Click Mext to continue.

I Mext > l [ Cancel

Select “Install from a list or specific location” then click “Next”.

Found New Hardware Wizard

Thiz wizard helps you install zoftware for:

HyCHC Virtual Com Fort

'\] If your hardware came with an installation CD
&2 or floppy disk, insert it now.

Wwhat do yau want the wizard to da?

() Install the software automatically (Fecommended]
() Install fram a list ar specific location [Advanced)

Click Mext to continue,

< Back ” Mext » ][ Cancel
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Select “Don’t search. | will choose the driver to install” then click “Next”.

Found New Hardware Wizard

Pleaze choose your search and installation options.

() Search for the best driver in these locations.

Uze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

(&) Don't search. | will choose the driver to install

Choose this option ta select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back " et > ][ Carcel ]

Found Mew Hardware Wizard

Select the device driver pou want to install for thiz hardware.

Select the manufachurer and model of your hardware device and then click Mest. If you
hawe a digk that contains the driver pou want toinstall, click Have Disk.

Show compatible hardware

| Model
HyCHC Virtual Com Port

& This driver is not digitally signed!

Tell me why driver signing iz impartant

< Back " Mext > ]’ Cancel ]

PC starts installing the driver.

HyTechWorks©2013 —V3.1
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Found New Hardware Wizard

Pleasze wait while the wizard inztallz the software. .

@‘ HyCHC ¥irtual Com Port

Lz L

Setting a syzstem restore point and backing up old files in
cagze pour spghem needs to be restored in the future,

When finish, the following window poops up. Click “Finish”.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finished installing the software for;

@ HyCHC ¥irtual Com Fort

Click Firizh to cloge the wizard,

Finizh
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RS485 COM port number can be view from the device manager. Open the device
manager. Expand “Ports(COM & LPT)”. The “COM3” at the back of “HyCNC RS485
Com Port” is the RS-485 virtual com port number.

File Action View Help
| @S

- i Keyboards -

b --ﬂ Mice and cther pointing devices
- Monitors

i+ -EF Metwork adapters

» -|l5) Other devices

4 7T Ports (COM &LPT) B

m

> E Processors
- -4 Sound, video and game controllers
i ;M Systemn devices

3 i Universal Serial Bus controllers

1

Note: the latest USB driver can be downloaded from
http://www.hytechworks.com/Downloads/HyCnc/HyCNC 4P/index e.html

Multiple Connection

Total 127 USB device can be connected to a PC. They can be all HyCNC-4P if
possible. The difference between 2 HyCNC-4P is the USB serial number. The USB
serial number can be revealed by the following method.

HyTechWorks©2013 —V3.1 17
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Plug a HYCNC-4P in to PC. The open Windows’ “Devcie Manager” shown below.
Expend “HyTechworks Hardware” to show all plugged in interface. Right click the
interface, select “Properties”.

£ Device Manager

File Action Wiew Help

B EE 2E A& =28

4 SESEAM

: H Batteries

+ rj Computer

[+ Disk drives

] § Display adapters

= B8 HyTechWWorks Hardware

-ES 4P LSE Interface
+-i2) IDE ATA/ATARL controllers | Update Driver...
%5 Keyboards Disable
+ «» Mach ¥ Pulsing Engines Uninstall
+ & J Mlce. andinthes poinkig dest Scan for hardware changes
1+ Monitors

+ BB ttvork e

[+ ﬂ Processors i
+- @, Sound, video and game controllers
[+ g Skorage volumes

[+ b Swskem devices
&3] Universal Serial Bus controllers

Opens property sheet for the current selection.

Then click “Details” page and select “Device Instance Id”. The last 8 characters
following the VID and PID number is the USB serial number.

18 HyTechWorks©2013 —V3.1



HyCHNC-4P USB Interface Properties

‘ Device Instance |d

LSBYID_4D2E&PID_1BSLE3CEARED

L Q. ,][ Cancel ]

HyTechWorks©2013 - V3.1
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Mach3 Configurations

Please refer to proper materials regarding to Mach3 install.
Mach3 software download: http://www.machsupport.com/downloads.php
Mach3 document download: http://www.machsupport.com/documentation.php

There is no need to install Mach3 parallel port driver, which is not functional
under 64 bit Windows. Normal USB-parallel port adapter cables don’t work as
well. The motion pulses have jitters because Windows’ scheduling.

The following descriptions only address configuring HyCNC-4P for Mach3.

HyCNC-4P Pluglins

Open ZIP file contains HyCNC-4P.DLL and drag it to Mach3/Plugins.

@ Back - ___,‘ I? /_ ) Search ‘i{i' Folders v
Folders X Mame 5
] B 3 Machs A (BFlash.di 1,070
B Addons  (SIHvCNC_4L.d 192
& £ Bitrnaps B Hyenc_ap.di 270
I} Brains L?-;IJ':'V 150
£ Flash 2 Print st
3 Gcode Slshut]: Fle  Edit few ks
& Help &) Turnf : : » |56
# I5) macros B i_?]'v'ide L7 ) ey
o PlugIns
|2 Subroutines L=
# [ Turnaddon: Spplicaion
I3 Uninstall
I xmibackups
) M50Cache ™
< | > < < I | >
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Note: the latest Mach3 plugin can be downloaded from
http://www.hytechworks.com/Downloads/HyCnc/HyCNC 4P/index e.html

Click Mach3Mill icon on the desktop to start Mach3. The following window
appear to allow user select proper motion control hardware. Select “HyCNC_4P”
then click OK.

Hotion Control Hardware Flugin sensedl !

Your system is showing more than one control device
Flease pick the one you would like this profile to use.

Mormal Printer port Operation,

g
o

Mo Device
Mo Device
r

Mo Device

[ Dont azk me this again Ok

If there is no suitable hardware to run HyCNC-4P, the following error windows
appears.

5 D
0 D 0 0 dware p cEnsed
- I TR L R S R L S R L L S LS S e

Your system is showing more than one control device
Flease pick the one you would like this profile to use.

 Mormal Printer port Operation.
® HyCRNG 4P-41.0

T Mo CFee. ey
T Mo [
Mol !'j Can’ t open HyCHC-4F.

I Dont ask me thisswemm QK
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If there are more than on HyCNC-4P connected to the PC, another selection
window appears. All available HyCNC-4P are listed in the window by their USB
serial number. Select the one intend to use and click OK. If there is only one
HyCNC-4P, no more windows will be shown and the only one HyCNC-4P will be
used.

Hotion Control Hardware Plugln sensedl!

Your system is showing more than one control device
Please pick the one vou would like this profile to use.
£ MNormal Printer port Operation,
* HyCNC_4P-v1.0
Mo Device
" Mo Device =

_ 3c3arel
" MNo Device ESEGZISED

HyCHC Select

e3ciabes

™ Dont ask me this again ]38 |

The firmware version and the hardware serial number of the HYCNC-P cab be
read by operate Mach3 main menu “"Config”->"Config Plugins”.

Plugln Control and Activation

Enabled | PlugIn Hame Config
|( Flash-FlashScreen—SWF-FluzIn—A Fenertsy——E. -E. . . CONFIG
> Foe e e ey T
w | ToyStick—ToySticl—Pluzln—-Art-Fenerty—Ver—1.0a | CONFIG
W | PrinterScope—Fort-Scope-1.00. 048 | CONFIG
w | TarnDiags-Twrn-Diags—1.00.1 | CONFIG
of | ¥ideo——F. Barker-Yer-1.0 | COFFIG

Click “CONFIG” behind HyCNC_4P and a new windows shows up.
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" HyCHC-4F Config

Enabled | PlugIn Hame iy ||:|3 e Config
wf Flash-FlashSere R COHFIG
4 HyCHC_4L-v3. 3.2[ 3M |DE-?5FF5?545682498?E|61416 CONFIG
f MyCHE_APTV3. 3.2 = Dumi=0 on Estop core |
g HyCHC_BL-V3. 3.2 CONFIG
W HyCHC GM-V1 1.1 [ PWHM2=0 on EStop CONFIG
8 ToySti deToySti [ ATS Stop on Touch T
' FrintarScope-Fox [ watchdag on PWMZ CONFIG
e StuttleFro-Contd Homing Speed |1o CONFIG
4 Turnli ags—Turn-] CONFIG
of Video———F Barled Sive Axis Offset 10.000000 CONFIC
Jog Buffer{30-250ms) |50
Cancel |

6]4

FW is the firmware version and SN is the hardware serial number.

Relay Output Config (Original/B Type)

Operate Mach3 main menu’s “Config”->"Ports and Pins”. Then click on “Output
Signals” page. Click to put green tick on “Enabled” column of the “Output #1”
and “Output #2” row. Their “Port #”, “Pin Number” and “Active Low” should be
set according to physical connection(referring to chapter “Shape and
Connections”, section “Relay Outputs”), put a green tick on “Active Low” if the
output is effective when low. “Output #1” and “Output #2” can be further

mapped further to control mist, coolant and spindle motor etc.
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(x]

Mill Optiens |
Output Signals

Engine Configuration... Portz & Pins

Spindle Setup ]
Motor Outputs ]

Encoder/NEG s |

FPort Setup and Axis Selection ] Input Signals

Signal

Enabled
Enabled
Enableh
Enablef

Enabled | Port # | Pin Nunber

1 o

I Aetive Low s

x
¥
x
x
Output #1 w
Output
Output

|

Output

Output

EEEES

Output

AR ENENE
oo ololo|- o|lolo|o

x
x
t 4
t 4
Charge Fump w

Pinz 2 -9, 1, 14, 16, and 1T are output pins. Hoe other pin

0K

| Cancel |

Coolant control can be used to test “Output #1” and “Output #2”. Click on page

Apply ‘

“Spindle Setup”. Set as the following figure for “Relay Control” and “Coolant Mist
Control” blocks, in which “Output #1” is used to control mist and “Output #2” is
used to control coolant.

Ports & Pins

Engine Configuration...

FPort Setup and Axiz Selection
Encoder/MFG =

Relay Control
¥ Dizable Spindle Rel
Clockwize Output
CCH  (M4) Output
Output Signal # =
~Flood Mist Control

[~ Disable Flood/Mist reflalay
Mist Output ’1_ o
Flood Output ’2_ 0

Output Signal # s

i
i

[T Enabled Reg iEﬂl B4 —
Max ADIC Count 16350

] Motor Outputs ]
Spindle Setup

Input Signals
Mill Options

Motor Control
¥ Use Spindle Motor Duty

v F¥M Control
I~ StepdDir Mato

PWMEaze Freq. |10
Minimum FHM 1 4

General Parameters

Special Functions
I Use Spindle Feedback in Symc M
|7 Closed Loop Spindle Cont

P joes I |1 I 0.3

[~ Spindle Speed Averagi

-Special Options, Usually Off

;CW Delay 3pin UP 1 Seconds [ HotWire Heat for T
|CCH Delay Spin VP 1 Seconds [~ Laser Mode. fr

'''' '1_‘ Seconds [~ Torch Volts Conta
CCH Delay Spin DOWH [ Seconds | [ Torch huto Of

[~ Inmediate Relay off before d

Output Signals ]

W=

[[(ma | mRw |

Then click Apply and OK to close the config window. Then switch to page

“Diagnostics” of the Mach3’s main interface and type “M7.” to switch on mist,
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“M8 " to switch on coolant, “M9.” to switch both off. Check output change

accordingly.

Pragram Ron 1) | MIH A2} Tolpantnd | s | semnping (( Disguostics ) 15 61 517 ) 521 580 (80 594 (549 649 G564 047
ZamAll Curment Posiion Maching Coord WorkCefset el Tood Offget SthEms2 2.000
—fmd | +0.
Rets | W P +0.0000 - 00000 - 00000 - +0.0000 - +0.0000 +0.0000
Rty | [ YFo: 40,0000 = 00000 - +0.0000 - +0.0000 + huud
etz ) 2P +00000 - +0.0000 - +0.0000 - +0.0000 - +0.0000 —t
__Fala_ | [l 4Fos +0.0000 = +0.0000 - +0.0000 - +0.0000 +0.0000
— Rl P +0.0000 - 0000 - +0.0000 - +0.0000 +0,0000
Retc |l CFo +0.0000 = 00000 - +0.0000 - +0.0000 g
Edit +0,0000
_ v Tt (]
A Spimd Toghe | Port 1 Pins currert State i
Flood Toggle | I _‘_"J—HUFF CulA) EEEEEEEETEEEE Puise Frequancy
Wit Toggle | Time in It _ 0.0 -
7%" i Elended Spd 0.00 Input S1gnals cument Stats external
= Fun - By Load 0% = Elagits+ = Edogit+ = Elogl+ = Eloghs
2 Edgt- EgY- Elogl- Bl
3| I on Rocon il 4 | M vootime B mima I MtHome
et tae +01 00000 W oz W reount Bl oveume I woome
PN Base +10 W a3 M roome B o I M3tome
Tine Bcale +1.0000 | R W e W Lt I MeHume
: M iz | NCUTTRE RESTUR P
feucod i | ELTTTEE ST O
Loakahesd 20 | §ETY I Tochon M rocnee I TochOn
cuseds 950000000000 D S
Ragan Jog Follow | Surve Fiaq, Gansrator Qutput Signats cument State:
TealPath | I Enatien W Eabie2 [ Evatie3 W Gt
@ meD mor: mo
W-Cades = omr®T  H Diize
Mistory | Clear Mach3uil

X/Y/Z/A Axis Config

Operate Mach3 main menu’s “Config”->"Ports and Pins”. Click on page “Port
Setup an d Axis Selection”. Disable using “Port #1” and “Port #2"” and keep
“Kernal Speed” at 25000Hz. This is only associated with PWM frequency setting
and has nothing to do with motion control using HyCNC-4P.
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Po

Engine Configuration...

rts & Pins

Encoder/MPG =
Port Setup and Axisz Selection

Spindle Setup
Motor Outputs

Mill Options
Output Signals

l

Input Signals

Fort #1
I” Port Enable

0375 Fort

Entry in Hex 0-9

For

0275 Fort

Entry in Hex 0-9
|” Pins 2-9 as inp

t #2
[~ Fort Enable:

MaxHC Mode
[ Max CL Mode ensbled

OR

I Max HC-10 Wawe Drive

Program restart

Restart if changed-
[~ Sherline 1/2 Fulse mos

" 35000Hz
" T5000hz

" B5000hz

Lkernel zpeed is

(™ 45000Hz
" 100khz

Hote: Software must be restarted and motors

[~ ModBus InputOutput Suppo
™ ModBus Plugln Supporte
[~ TCP Modbus support
[~ Ewent Driven Serial Cao
[7 Servo Serial Link Feedh:

" BO00Ohz

(i]'4 Apply

o] |

Then click on page “Motor Outputs”. Put green ticks in column “Enabled” on “X

Axis”, “Y Axis”, “Z Axis” a

requirements. The other

nd “A Axis” row and “Dir LowActive” according to the
columns have no effect on HyCNC-4P’s operation. The

length unit used by Mach3 can be set by operation the main menu

2o

“Config”->"Select Native Units”. The choose “MM’s” or “Inches” as needed.

Inits for Motor Setup Dialog

o pibd's " Inches

Finally, the motor operation characteristics need to be set. Operate the main

menu “Config”->"Motor Tuning and Setup”.
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Hotor Tuning and Setup

Axis Selection

X - AXIS MOTOR MOVEMENT PROFILE okl

X s

¥ Axis

Z Axis

A Axis

FLEEREE

]
1] 1 2 3 4 5 B T g 9 10
Time in Seconds
Spindle
Aiccel Jl
Welocity Acceleration Step Pulse  Dir Pulse SAVE AAIS SETTINGS ‘
Skeps per In's o mm's per min. — in's or mm's/sec)sec G's 1-5us 0-5

|1uon |1200 |ID !0.02049?1: 0 |0 Cancel | e

Click on “X Axis” button on the upper right corner. Then fill in “Ster per”
(mm/inch) according to the following equation
stepmotor steps per revolution - driver microstep setting

screw pitch
For example, the step has 200 steps per revolution. The driver microstep is 20.
The screw pitch us 4mm. Then 1000 should be filled in “Set per” box.

“Velocity” is the maximum distance X-axis is allowed to move per minute. It is the
maximum speed of GO code. It also limits the maximum value for F code. The
machine mechanical and control system performance limit the “Velocity”, as well
as the “Acceleration” value after it.

The pulse width settings are not used by HyCNC-4P. Press “SAVE AXIS SETTINGS”
to save X-axis settings. Then do same for “Y Axis”, “Z Axis” and “A Axis”.

The jogging can be used to test axis settings. Press “TAB” key on the keyboard to
show jogging window as the following figure. First make sure Mach3 is not in

“RESET” state by checking “RESET” button on the lower left corner not flashing
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red-green box. If Mach3 is in reset state, click on “RESET” button to release the
reset state (a steady green box encapsulate “RESET”). Press “X+” and “X-“ in the
jogging window to check X movement. Press “Y+” and “Y-“ to check Y movement.
Press “Z+” and “Z-“ to check Z movement and press “A+” and “A-“ to check A

movement(if fitted).

+0.0000

MPG Feedrate

[ 100.000

Wizards | Last Wizard

wizards | _

OverRidden
apid

| S——————
FRO
00 @ B 6

FRO
.......56.00
Feedrate
. BL
Units/hdin 0.0
Units/Re 0.0

: hach3mill

The jog response speed can be adjusted by “Jog Buffer” length in “HyCNC-4P”
plugin’s “CONFIG” setting. The smaller the buffer is set, the faster response speed
becomes. However, the larger chance of inconstant motion caused by PC OS’s

scheduling timing error.

Spindle and PWM2 Config

Operate the main menu “Config”->"Ports and Pins”. Click on page “Motor
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Outputs”. Put a green tick on the “Spindle” row’s “Enabled” column. All other
columns are not used by HyCNC-4P.

|
|

Encoder /MEG = | Spindle Setup | Mill Optiens

Fort Setup and Axis Selection Motor Outputs l Input Signals ] Output Signals
Signal Enabled | Step Pin# Dir Pin# Dir Low. .. | Step Lo. .. | Step Fort Dir Fort |
T hxis L4 2 & x 4 7 ;

T hxis of 3 7 x x 1 1

G of 4 8 * * 1 1

A i o 5 9 t 4 4 i ;
B hxis 4 o o 4 4 o o
e x o o x x o o
Spindle H€ u} i} ' ' i} 0

ok | Cancel | Apply ‘

Then click on page “Spindle Setup” page. If there is no circuit to control spindle
rotating direction. Put a “X” on “Disable Spindle Relay”. If spindle’s rotating
direction can be controlled by a H-bridge consisted by 2 relays, 2 relay outputs
are needed. If spindle’s rotating direction can be controlled by a H-bridge
consisted by 1 relays, 1 relay outputs are needed and the other is set to the
undefined output. The PWM1 and PWM2 base frequency is calculated by
equation
25000x 10
“PWM base Freq” value

The PWM1 and PWM2’s duty cycle is controlled by the hardware. Its accuracy is

has nothing to do with “Kernel Speed”.
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Engine Configuration... Portz & Pinz

FPort Setup and Axiz Selection ] Motor Outputs ] Input Signals Output Signals ]
Encoder /MEG = Spindle Setup Mill Options |
Relay Control Motor Contrel 1 Special Functions
¥ Disable Spindle Rel ¥ Use Spindle Motor Outp | [ Use Spindle Feedback in Syme M
Clockwize Output Jl r]f gf"‘ Eg?tr;lt |~ Closed Loop Spindle Cont
epflir Moto
CCH  (M4) Output 1 P joes I |1 o |03
Output Signal # = Spindle Speed & 1
b et FiMEass Freq. ’—10 | o pindle Speed Aweragi

~Flood Mist Control
Minimum FHH
™ Dizable Flood/Mist reflel ay | 1 s
Mist Output 1 0 T General Parameters -Special Options, Usually Off

Flaod  Outpat ’2_ 0 :CW Helan Spir.\ I r i [~ HotWire Heat for T
Bt e e OCH Delay Spin VP [ Seconds | [~ Loy Mode &
ModBus Spindle — Use Step/Dir as welllelay Spind DOKN |1— Seconds [~ Torch Yolts Comts
[~ Enabled Rez |54 64 - ||CCH Delay Spin DOWF [I Seconds [~ Torch Auto Of
Max ADC Count [16380 [~ Inmediate Relay off bafore d

wE [ BE | mRe |

The ratio between PWM1’s duty cycle and spindle speed is set by operating the
main menu “Config”->"Pulley Selection”. “Min Speed” is for 0% duty cycle and
“Max Speed” is for 100% duty cycle. If “Min Speed” is for 100% duty cycle and
“Max Speed” is for 0% duty cycle, put “X” on “Reversed”.

Fulley Selection @

Current Pulley Min Speed Max Speed Ratio
Pulley Humber 1 | ||:| lz4n|:n:| |1
[ Reversed

The spindle operation can be tested by select the main menu “Function
Cfg’s”->"Spindle Calibration”. Put a test value in RPM box and click “Spindle
On/Off” button to start spindle. When spindle is rotating, the PWM1 duty cycle is
shown in “Control Ratio” box. Click click “Spindle On/Off” button to stop spindle

and the “Control Ratio” box shows 0.
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Spindle Calibration and testing @

Spindle Speeid

AutoCal
25800

Skop

Defaults

23040

D |03

17280

Update PID

Pulses Per Revaolution ——
Zeroif 1 per rev |
Control

RP

11520

5760 10000 RPM [0.00

1 Pulley Mumber
Control Ratio |b-416?

oK

When PWM?2 is not used for Mach3 watchdog status output, PWM2 ‘s duty cycle
can be set by using a M code, i.e.” M101”. Create a new text file called m101.m1s
under Mach3/Macros/Mach3Mill directory. Fill the following content by a text

editor and save.

Declare Sub PWM2_SetDutyCycle Lib "HyCNC_4P"(ByVal duty As Double)
PWM2_SetDutyCycle(Param1i())

PWM2_SetDutyCycle is a function declared in HyCNC_4P.DLL. It takes a double
input value between 0.0 — 1.0 that controls the PWM2’s duty cycle. Such value is
provided by P parameter of M101 code (via Param1()). To test this M code, click
on page “MDI” of the Mach3’s main interface. Type “M101 P0.3."” on the MDI
input box and check 30% duty cycle output on PWM2. This M code can be used in
GCode file(*.TAP) as well.
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Nachd CHC Licensed To: Ivan Todosijewic

File Config Function Cfg's JView Wizards Operator Plugln Contrel Help

Program Run (Ali-1) | wpianz) | Tool Path (Alt4) | offset

Jog ON/OFF Ctrl-Alt.)

{M101 P0.3

Elapsed

G-Codes | M-Codes |

Homing/Soft Limits

The homing process is divided into 2 stages. The first stage is to seek the home
switch with speed of GO speed’s predefined percentage (plugin config’s “Home
Speed%”) according to pre-defined direction. When the home switch is triggered,
the moving speed is decelerated to 0 and the second stage starts. The second
stage is to leave the home switch with the speed of predefined % of the first
stage speed towards the opposite direction. The home position is the spot where
the home switch changes its state again. HyCNC-4P will set its internal coordinate
counter according to the defined home switch offset. Then moving speed is
decelerated to 0. The order of the homing is also defined. Operate the main
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menu “Operator”-> “Edit Button Script”. The click on flashing “REF ALL HOME” to
bring up the homingscript edit window.

| Diagnaostics (Alt.7) | Milk=c15 61517 Gan

g, Settings (Alt6)

M HiddenScript.mls — Nach3 VB ... E”E|E|
File Edit FRun Debug Brealfoints

S b Mibbm @ B i

DoButton{ 24 )
DoButton{ 23 )
)
)

DoButton{ 22
DoButton{ 25

DoOEMBut ton({133)
DoOEMButton(134)
DoOEMBut ton{135)

. — #Ready

DoButton(22), DoButton(23), DoButton(24), DoButton(25), DoButton(26),
DoButton(27) are used to execute auto zero on X/Y/Z/A/B/C axis. The above
script execute homing on Z axis, then Y axis, then X axis and finally A axis.

DoOEMButton(133), DoOEMButton(134), DoOEMButton(134) are used to reset
X/Y/Z encoder. For the machine without encoder, these 3 line of script can be
removed. More code can be added to the script to suit a specific machine. For
example, a fast move to a predefined coordinate, i.e. (10, 15, 5, 90) is required

after homing. The script looks like this.

DoButton(24)
DoButton(23)
DoButton(22)
DoButton(25)
While IsMoving()
Sleep(100)

Wend
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code("G0 Z5")

While IsMoving()
Sleep(100)

Wend

code("GO X10 Y15 A90")

This script execute homing like before. After homing is finished, it first fast moves
Z axis to coordinate 5. After Z axis movement is finished, it fast moves to 10 on X
axis, 15 on Y axis with 90 on A axis at the same time. After edit the script, save it
to the system by operating menu “File” -> “Save”. Clicking “REF ALL HOME” can
run the saved script. If homing needs to be run from a GCode file, save above
script to a mXXX.mls file (i.e. m299.m1s) under Mach3/Macros/Mach3Mill
directory.

More settings are needed to get homing working properly.

Operating the main menu “Config”->"Ports and Pins” and click on page “Input
Signals”. Put green ticks in “X Home"”, “Y Home"”, “Z Home” and “A Home"” row’s
“Enabled” column if homing is required on X/Y/Z/A axis. Their “Port #’, “Pin
Number” and “Active Low” should be set according to physical connections
(referring to chapter “Shape and Connections”, section “Control Inputs”). If the
inputs are low level effective, put green ticks in “Active Low” columns.

34 HyTechWorks©2013 —V3.1




Engine Configuration... Portzs & Pins @
|
|

Encoder/MEG = | Spindle Setup | Mill Options
Port Setup and Axis Selection ] Motor Outputs Input Signals l Output Signals

Zignal Enabled | Port # | Pin Wumber  Active Low | Emulated | HotKey ~
¥ Home of 1 5 of w 0
¥ o+ w 1 il w W ]
Y —- w 1 0 w w i
T Home of 1 4 of w i
T+ w 1 i w w ]
I -- w 1 0 w o ]
I Home wf 1 3 wf w ]
A+ w 1 il w w ]
A — W 1 0 W W il

A Home ef ! of x g »

T L A _ [ [ =

Pinz 10-13 and 15 are inputs. Only theze 5 pin numbers may be
hutomated Setup of Inputs
ok | Cancel | Apply ‘

Then operating the main menu “Config”->"Motor Home/SoftLimits”. For the axis
equipped with a home switch that requires the homing process, put a green tick
in their “Auto Zero” column (attention: A axis home switch input shares the same
input as the auto tool setting input(If homing is enabled on A axis, the auto tool
setting can’t be enabled). “Home Neg” column defines the location of the
homing switch. If the switch is on the negative direction (seeking towards
negative direction for the home switch in the first stage), put a green tick in this
column. “Speed %" defined the maximum speed of the second stage as the
percentage of the first stage. When this setting generates stepping pulses more
than 1000Hz, the accuracy is also affected. In this case, the homing accuracy in
theory is
distance per step - pulse frequency
1000
“Home Off.” is the machine coordinate of the zero switches. its value is set to

HyCNC-4P coordinate when the home switch is triggered again in the second
stage.

“Soft Max” and “Soft Min” define the working range of an axis. “Slow Zone”
define deceleration distance before each ends. These values should be set
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properly according to work range to avoid mechanical collision. For small CNC
machine tools using step motors, home switches with soft limits provide an
effective and low cost solution for safe machine operation.

Notor Home/SoftLimits

Entries are in sekup units,
Axris Rewversed | Soft Max | Soft Min | S1low ... Home ... Home Heg | futo .. | Speed %
X i 100.00  -100.00  1.00 toon | of | of 10
¥ w 00,00 -100.00 100 20000 of | of 10
z w 100,00 -100.00 | 1.00 ' 3.0000 of o 10
A 4 100.00 | -100.00 | 100 40000 af | 4 3
B a 1000 -100.00 | 100 " 0.0000 a x 10
c a 100,00 | -00.00 | 1.00 | 0. 0000 a w 10
—G28 home location coordinates
= o & o
¥ |o B |0

i -

The first stage speed is defined by “Home Speed%” in plugin’s config. Operate
Mach3 main menu “Config” -> "Config Plugins”.

PlugIn Control and Activation

Enabled | PlugIn Hame Config
|‘ Flash-FlashSereen—SWF-FluzIn—h Fenerty——E -E. . . CONFIG
of | HyCHC_4P-¥1.00 - - | COWFIG
* . J:o.:;«'S.i:ic--lr..]—o:;«'st.i.clrl:"iug:[.n——)-\x.’i‘.—Fenert-}'—V-er—i.‘D;a | CONFIG
4 | PrinterScope-Fort-Scope-1.00. 048 | CONFIG
w | TarnDiags-Twrn-Diags—1.00.1 | CONFIG
wf | ¥ideo——F. Barker—Yer-1.0 | COFFIG

Click “CONFIG” behind HyCNC_4P and a new window shows up.
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Elugln Lontzol and Activ

HyCHC-—4F Config

Enabled | PlugIn Hame iy ||:|3 e Config
wf Flash-FlashSere R COHFIG
4 | HyCHC_4L-v3.3.2[ SN |IIIE-?5FF5?545682498?E|61416 CONFIG
of MCHC_gPvasef . CORFIG |
g HyCHC_BL-V3. 3.2 CONFIG
” | HyCHNC BM-VL. 1.1 [ PwM2=0on Estop CONFIG
% [ToyEtickTogti [~ ATS Stop on Touch e
' - PrinterScn-:-pe—Pm & watchdag on PWM2 CONFIG
wf | ShuttlePro-Contd Homing Speed im CONFIG
w [Fornlies Tarncl CONFIG
of | Video——-F Barled -iave Axis Offset ’D.DDDDDD CONFIC
Jog Buffer{30-250ms) |50
Cancel I
oK |

Set and test “Home Speed%”. It is percentage of the speed limits.

Slave Axis

A-axis can be used as a slave axis of X/Y/Z axis by clicking on menu “Config”’s
“Slave Axis” item. When A-axis is used as a slave axis, the main axis’s pulse per
(mm or inch), speed limitation, maximum acceleration and direction signal’s
polarity are applied to the slave axis. The slave axis’ end-stop switches have no
effect but the end stop switches of the main axis stop motion on both axis.
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S5lave Axiz Selection

¥ Bis ¥ Bris I Bis
Slaved Auis —— i~ Slaved Awiz—— Slawed fuis
o A Az A B A Bis
" B Awis {* B Auis B Az
T Asis " C i g
" Mone I MNone  None

Restart Mach3 after resetting these selections

When homing is carried out with a slave axis, machine seeks both home switches
on the main and slave axis in the first stage. When both switches are triggered,
machine decelerates to 0 and the second stage start. The machine also checks
both homing switches in the second stage. The alignment error between the
main and the slave axis is compensated during the deceleration stage. The
alignment offset can be adjusted “Slave Axis Offset” in “HyCNC-4P” plugin’s
“CONFIG” setting.

E

i

HyCHC—4P Config =
Ensbled | PlugIn Hame P 53.62.00.00 Config
wf Flash-FlashSere T CORFIG
a HyCHC_4L-v3. 3.2 =M |Dﬁ?5FF5?545682498?061416 COHFIG
f MCAC_APTY3. 320 = pubi=0 on ESton COVFES |
4 HyCHC_BL-V3. 3.2 CONFIG
W | HyTHC_ BV 1 1. [ PuM2=0 on Estop CONFIG
w TorStickTorst Al CONFIG
' . PrinterScope—T o L Watchdog on PWM2 CORFIG
of ShuttleFro-Contd HOming Speedi {10 COHFIG
w | TarnDiage-Turn-1 COHFIG
of Video———F Farled Slave Axis Offset |0.000000 COHFIG
: Jog Buffer{30-250ms) (50
Cancel |

QK
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Auto Tool Setting

Two commonly used auto tool setting processes are implemented. One for
professional tool setter (one with retreatable spring loading surface) and one for
low cost tool setter (one with hard non-retreatable surface).

A professional tool setter normally has 2 wires, working like a precision micro
switch. It uses magnets to stick on the bench top stably. When the tool presses
the surface down to a fix point, the switch changes its status. The switch is
usually isolated from the mechanical parts electrically. It can connected to the

tool setter input pin without using an optical coupler.

Low cost tool setter can simply be constructed by a piece of PCB board or a block
of metal with isolation layer on one of its surface. This kind of tool setter requires
conductive tool bits, forming a close circuit when tool bits touch the tool setter
surface. An optical coupler is required to interface with tool setter input safely, as
shown in the following figure. GND2 is the ground of +24V. It is connected to the
machine and tool using the black crocodile clip. 1800 ohm resistor limit the
current through the LED to 10-20mA when the tool touches the PCB surface. The
closing circuit status optically coupled to the transistor side, grounding the tool
setter input.
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Tool

C Setter

There is an improved low cost tool setter shown in the figure below. It requires
the same connection and optical coupler circuit as the low cost tool setter

described above. However, its setting method should be as same as the
professional one.

Two tool setting methods are selected by operating Mach3 main menu “Config”
-> "Config Pluglns”.
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PlugIn Control and Activation

Enabled | PlugIn Hame Config
wf | Flash-FlashSereen—5WF-FluzIn—h Fenerty——E -E. .. CONFIG
wff HyCHC_4P-¥1.0 CONFIG
g | JoxSticlJoxEticlPlugln——Art-Fenerty—V¥er—1. Oa CONFIG

FrinterScope-Fort-Scope—1.00. 046 COHFI:

P P

' | TwoDiags—TwnDiags—1.00.1 COHFIG
wf ¥ideo———F. Barker—¥er—-1.0 CONFIG

Click “CONFIG” behind HyCNC_4P and a new window shows up.

PlugIn Control and Actiw . 1
& HyCRC-4P Config 3
Enabled | PlugIn Hame iy ||:|3 e Config
wf | Flash-FlashSere R COHFIG
4 HyCHC_4L-v3. 3.2[ 3M |IIIE-?5FF5?545682498?E|61416 CONFIG
HyCHC_4F-¥3. 3.2 CORFIG
‘ | FE T= T [T pwWMi=0on EStop l
g HyCHC_BL-V3. 3.2 e CONFIG
w TR on . ':":'h CONFIG
W ToyStickToyBe SpE A CONFIG
' | PrinterScope—Foy & watchdag on PWM2 CONFIG
e StuttlePro-Contd Homing Speedi: |1D CONFIG
4 | TwrnDi azzs-Turn—] _ CONFIG
of Video———F Barled Sive Axis Offset 10.000000 CONFIC
Jog Buffer{30-250ms) |50
Cancel I
oK |

Putting “X” before “ATS Stop on Touch” selects auto tool setting using low cost
tool setter. Removing “X” before “ATS Stop on Touch” selects auto tool setting
using professional tool setter.
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Process of using professional tool setter is similar to auto zero. The first stage is to
seek tool setter with acceleration to GO speed according to pre-defined direction.
When tool setter is triggered, the moving speed is decelerated to 0 and the
second stage starts. The second stage is to leaving the tool setter with
acceleration to predefined % of the GO speed towards the opposite direction.
When tool setter changes its status, the difference between Z-axis coordinate and
predefined tool setter surface coordinate is used as the tool length offset and
save in tool library database. The movement decelerates to 0 then accelerates to
GO speed to the coordinate where tool setting started. This process have
overshot when tool touches tool setter surface at first stage. Therefore, tool
setter with retreatable surface is required to avoid tool and/or machine damage.

A low cost tool setter has hard non-retreatable surface isolated from the machine
electrically. It doesn’t allowed overshot (or allows every small overshot), It
requires movement to stop immediately when the tool touch tool setter surface.
Setting process is to seek tool setter with acceleration to % of GO speed according
to pre-defined direction. When tool touch the tool setter, movement stops within
1/1000s. The difference between Z-axis coordinate and predefined tool setter
surface coordinate is used as the tool length offset and save in tool library
database. Then machine accelerates to GO speed to move the coordinate to
where tool setting started. Please pay attention, even with control system stops
within 1/1000s, the mechanical system may not stop fast enough to avoid tool
and/or machine damage. The % of GO speed should be set small enough to avoid
such damage.

The tool setter input shares same input as the A-axis zero switch input. When
auto tool setting is used, A-axis auto zero can’t be used. Operate the main menu
“Config”->"Ports and Pins”. Click on page “Input Signals” shown below. The tool
setting is enabled by putting a green tick in the “OEM Trig #1” row’s “Enable”
column. “Port #”, “Pin Number” and “Active Low” should be set according to
physical connections (referring to chapter “Shape and Connections”, section
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“Control Inputs”). If the input is low level effective, put a green tick in “Active Low”
column. Then click “Apply” and “OK” to save the settings.

Engine Configuration... Portz & Pins
Encoder /MEG = | Spindle Setup | Mill Options |
Port Setup and hAxiz Selection ] Motor Outputs Input Signals l Output Signals ]
Zignal Enabled Fort # | Pin Bunber [ Active Low | Emulated | HotKey ”
Frobe w 1 il w w i
Tndex w 1 0 w w ]
Limit Owrd | 8 1 0 W w 0
EStop wf 1 12 wf w ]
THE On w 1 il w w ]
THC Up 4 1 0 w w ]
THE Down '3 1 0 'S w ]
OEM Trig #1 | of 1 T wf w ]
OEM Triz # | 8@ 1 0 w w ]
OEM Trig % | 8 1 0 w 4 0 B
e —1 R . . T o :
Pinz 10-13 and 15 are inputs. Only these 5 pin numbers may be
hutomated Setup of Inputs
0k ‘ Cancel | Apply ‘

The operate the main menu “Config”->"Motor Home/SoftLimits”. The A-axis
settings are used for tool setting operation. If the tool setter is located on the
negative direction on Z-axis (moving negatively to seek tool setter), put a green
tick in column “Home Neg”. “Speed %" defines the % of GO speed on Z-axis slow
movement. When this setting generates stepping pulses more than 1000Hz, the
accuracy is also affected. In this case, the homing accuracy in theory is

distance per step - pulse frequency
1000
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Notor Home/SoftLimits

Entries are in sekup units,
Axris Rewversed | Soft Max | Soft Min | S1low ... Home ... Home Heg | futo .. | Speed %
X i 100,00 -100.00  1.00 1.0000 of of 10
¥ w 100,00 -100.00 | 1.00 20000 of of 10
z af 100,00 -100.00 | 1.00 ' 3.0000 of of 10
A 4 100.00 | -100.00 | 1.00 40000 af | 4 3
B a 1000 -100.00 | 100 " 0.0000 a a 10
c a 100,00 | -00.00 | 1.00 | 0. 0000 a 4 10

@28 home location coordinates — =
= o & o

¥ |o B |0

i -

The tool setter surface Z-axis coordinate is defined using “Gauge Block Height”
box in main interface’s “Offset” page. Click on the box and type in the height and
return, as shown below.

Nachd CAC Licensad To; Ivan Tadori jevic

Bile Cofig Puation Cf' s Yier Tizwrds Operstor Flugle Comrel Halp

Puogiam Run gl | WOUARZ) | Teol Path AR

Fixvaie 346561 |
Firture 4 (557)
Fime 5 fast) |

B_comor s | EinmittahGiien. ] |dnminlOiistn. ]

Profile: il
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Finally, script for auto tool setting needs to be updated. Operate the main menu
“Operator”->"Edit Button Script”. Then click on flashing “Auto Tool Zero” button,

as shown below.
Lt j] L 3

File Edit Fun Debug FreakPoints

=5 b Mibbm @ 2

Declare Sub AutoToolSetting Lib "P
AutoToolSetting{GetOEMDRO{ 824 ))

Load Wi

Change

Taol ’

Heturn |

Elapsed QOAQQ,

I Jog ON/OFE Ctrl.Alt.J ]

4 < %
Ready

Type the following script in the new window.

Declare Sub AutoToolSetting Lib "HyCNC_4P"(ByVal ctool As Integer)
AutoToolSetting(GetOEMDRO(824))

AutoToolSetting is a function define in HyCNC_4P.DLL. The input parameter is the
tool number (the green circle in above figure), provided by GetOEMDRO(824)
standard function. Then click menu “file”->"Save”. When auto tool setting is
required, click on the tool number box (the green circle in above figure). Type in
tool number other 0 followed by return (tool 0 always has 0 offset). Then put tool
setter on the machine bench and jog the tool above center of the tool setter.
Press “Auto Tool Zero” to start tool setting process. After tool setting is finished,
the box indicated by the blue arrow (see above figure) is updated with the
measured tool length. Please pay attention, the new tool length won’t be used
immediately. To use the new value, either type G43 in MDI or click on page
“Offset” of the main interface. There is a button called “Turn Offset on/Off” and a
green indicator beside it. If the indicator is on, click “Turn Offset on/Off” twice to
use the new tool length offset. If the indicator is off, click “Turn Offset on/Off”
once to use the new tool length offset.
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The tool setting script can further adapted to the machine. For example, if the
tool setter is fixed at a location, i.e. machine coordinate (100, 50) and new tool
length is always used after tool setting, the script can be update as the following.

Declare Sub AutoToolSetting Lib "HyCNC_4P"(ByVal ctool As Integer)
code("G53 GO X100 Y50")

While IsMoving()

Sleep(100)

Wend

AutoToolSetting(GetOEMDRO(824))

While IsMoving()

Sleep(100)

Wend

code("G43 ")

“G53 GO X100 Y50” moves quickly to the center of the tool setter. When
movement is done, auto tool setting is executed. When setting process is finished,
G43 force the new tool length to be used.

If a manual tool change followed by auto tool setting is required from the GCode
file, save the following script to a mxxx.mls file, i.e. m900.mls, in
Mach3/Macros/Mach3Mill directory.

Declare Sub AutoToolSetting Lib "HyCNC_4P"(ByVal ctool As Integer)
code("G53 GO Z200" )

While IsMoving()

Sleep(100)

Wend

DoSpinStop()

code("G53 GO X500 Y500" )

MsgBox ("Press OK after tool change.", 0)
code("G53 GO X100 Y50")

While IsMoving()

Sleep(100)
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Wend
AutoToolSetting(GetOEMDRO(824))
While IsMoving()

Sleep(100)

Wend

code("G43 ")

DoSpinCW();

Call M900 in GCode execute following operations: “G53 GO Z200” moves the
current to a safe height suitable for manual tool change. Then spindle is stopped.
Then move to tool change located at machine coordinate (500, 500) by “G53 GO
X500 Y500”. The a window with confirm button pops up on the screen, waiting
manual tool change to be carried out. After tool changing, click on the
confirmation button to continue the program. The machine moves to the tool
setter center to start tool setting process. After the setting is finished, the new
tool length offset is used and spindle rotates again.

Attention: the safety of the manual tool changing operator is depend on the
proper running of the above script by the PC control system. If a safer condition is
required (even the malfunction of the PC control system doesn’t start spindle to
hurt the operator), install safety switches or consult experts or HyTechWorks for a
proper solution.

EStop Configuration

Attention: it is suggested to use the EStop provided by the PC control system as
the secondary or backup solution and use direct hardware solution as the
primary solution to guarantee stopping of the machine under critical conditions.
The following configuration of the EStop is all based on using PC and HyCNC-4P
interface. It is provided as it is for a reference only.

HyTechWorks©2013 —V3.1 47




The EStop is enabled by operating the main menu “Config”->"Ports and Pins”,
clicking on page ”"Input Signals” and putting a green tick on EStop’s “Enabled”
column. “Port #”, “Pin Number” and “Active Low” should be set according to
physical connections (referring to chapter “Shape and Connections”, section
“Control Inputs”). If the input is low level effective, put a green tick in “Active Low”

column. Then click “Apply” and “OK” to save the settings.

Engine Configuration... Portz & Pins
Encoder /MEG = | Spindle Setup | Mill Options
Port Setup and hAxiz Selection ] Motor Outputs Input Signals l Output Signals ]
Zignal Enabled Fort # | Pin Bunber [ Active Low | Emulated | HotKey ”
Frobe w 1 il w w i
Tndex w 1 0 w w ]
Limit Owrd | 8 1 0 W w 0
EStop wf 1 12 wf w ]
THE On w 1 a w 4 0
THC Up 4 1 0 w w ]
THE Down '3 1 0 'S w ]
OEM Trig #1 | of 1 T wf w ]
OEM Triz # | 8@ 1 0 w w ]
OEM Trig % | 8 1 0 w 4 0 B
e m—— . . T o :
Pinz 10-13 and 15 are inputs. Only these 5 pin numbers may be
hutomated Setup of Inputs
0k ‘ Cancel | Apply ‘

When EStop is trigged, the GCode execution is stopped. If 2 PWM outputs also
required to stop, put “X” on “PWM1=0 on EStop” and “PWM2=0 on EStop” in
“HyCNC-4P Config” window. The “HyCNC-4P Config” window can be shown by
operating the main menu “Config”->"Config Plugins”.

48 HyTechWorks©2013 —V3.1



| Plugin Control and Activation

Enabled | PlugIn Hame Config |
e  Flash-FlashSereen SWF-Flugln— 4. Fenerty——E -F... CONFIG
- e
w | ToySticlk—ToyStickPlugln—Art-Fenerty—Ver-1. 0Oa  CONFIG
W | PrinterScope-Fort—Scope—1.00. 046 | CONFIG I
W | TurnDiags-Turn-Diaz=-1.00. 1 | COWFIG
wf | ¥ideo——B. Barker—Ver-1.0 | COFFIG

Then click on “CONFIG” box behind the “HyCNC-4P” .

PlugIn Control and Actiw R
£ HyCNC-4P Config x|
Enabled | PlugIn Hame iy ||:|3.|:|2.|:u:|.|:u:| Config
uf | Flash-FlashSere CONFIG
4 HyCHC_4L-v3. 3.2[ 3M |IIIE-?5FF5?545682498?E|61416 CONFIG
HyCHC_4F-¥3. 3.2 CORFIG
‘ | FE T= T [T pwWMi=0on EStop l
4 HyCHC_BL-V3. 3.2 e CONFIG
w TR on . ':":'h CONFIG
W ToyStickToyBe SpE A CONFIG
' | PrinterScope—Foy & watchdag on PWM2 CONFIG
e StuttlePro-Contd Homing Speedi: |1D CONFIG
4 | TwrnDi azzs-Turn—] _ CONFIG
of Video———F Barled 1vE Axis Offset lD.DDDDDD CONFIC
Jog Buffer{30-250ms) |50
Cancel |
oK |
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When external EStop is triggered, the Mach3 will be locked to stop state even
external EStop is released. The red “RESET” button continues having a green-red
box flashing. Click on the “RESET” button to release Mach3’s internal stop state. If
the external EStop is still engaged when the “RESET” button is clicked, the
internal stop can’t be released.

Mach3 Watchdog Configuration

A software watchdog can be enabled to monitor the proper working of the
Mach3. Operate the main menu “Config”->"Config Plugins”.

PlugIn Control and Activation

Enabled | PlugIn Hame Confiz |
= | Flazsh-FlashSereen—SWF-Flugln—A. Fenerty——FE. -E. .. COFFIG
- e e ey e
w | TowSticl-TowStickFlugln-—Art—Fenerty—Ver-1.0a  CONFIG
k4 | PrinterScope-Fort—Scope—1.00. 046 | CONFIG i
5w | TurnDiags—Twrn-Tiags-1.00. 1 | COWFIG
vf | ¥ideo——F. Barker—¥er-1.0 | CONFIG

Then click on “CONFIG” box behind the “HyCNC-4P” .
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Enabled

| FluzIn Hame

ANANKNA KA

Flash-FlashScre
HyCHC_4L-¥5.3.2
| HyCHC_4P-¥3.3.2
HyCHC_BL-V3.3.2
| HyCHC_BM-¥1.1.1
JowStickJox3ti
- FrintarScope-Fox
ShuttleFro—Cont
. Turnlliags—Twrn-l
Video———E. Barkes

HyCHC-—4F Config

FW ||:|3.|:|2.|:u:|.|:u:|

=l pa?SFF5?545582498?051415

I PWM1=0on EStop
[ PWM2=0 on EStop
[ ATS Stop on Touch
[ watchdog on PwmMz

Homing Speedt: {10
Slave Axis OFfset (0,000000

Jog Buffer{30-250ms) {50

Zancel |

Config
CONFIG

CONFIG
CONFIG '
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG
CONFIG

6]4

Tick “Watchdog on PWM?2"” to enable the watchdog function. When Mach3 works
properly, PWM2 output a 50% duty cycle signal. When Mach3 works abnormally,
PWM2 output a 0 duty cycle signal. When watchdog is enabled, PWM2 can’t be
controlled by a M code. As soon as watchdog is enabled, it can’t be disabled until

USB interface’s power is recycled. To disable the watchdog, untick “Watchdog on
PWM?2”, exit Mach3, recycle the USB interface’s power and restart Mach3.
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RS485 (C Type Only)

HyCNC-4P-xxxC has a RS-485 port to communicate with external modules, ie. VFC
controller. It is emulated as a serial port on PC windows. The port has the
following functions:

1. Automatic TX/RX modes changeover. TX mode has priority. Any sending data
put RS-485 in TX mode until data is transmitted and RX mode is recovered.
Gavanlic isolation.

Virtual COM port emulation.

Baud rate 300-115200bps.

1/2 stop bits, odd/even/none polarity bit supported.

v s N
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Firmware Update

The HyCNC-4P’s firmware can be updated online by the final users for function
extension and bug fix. The latest firmware can be downloaded from
http://www.hytechworks.com/Downloads/HyCnc/HyCNC 4P/index e.html

Normal Operation

Run HyCncFlash.exe to start firmware updating process. First, select the firmware
image file that need to be programmed into the HyCNC-4P interface. All firmware
image files have extension of “fbl”. Please use firmware matching to the
hardware. Incorrect firmware may cause malfunction and damage.

Look in: | @ Removable Disk [E:] LJ g |‘j( v
-?_ hycnic_a.fbl
[ £
My Recent
Documents

% IR

Iy Documents

&

My Cormputer  Files of tppe: JFBL Files [*.fbl]

File name: |hycnc_a.fb| j Open |
L{ Cancel

— I” Open as read-only
A&

Firmware update process starts, a window pops up to show the progress.

HyTechWorks©2013 —V3.1 53


http://www.hytechworks.com/Downloads/HyCnc/HyCNC_4P/index_e.html

i HyCncFlash ¥1.0

When firmware update process finishes, the following window pops up. Click
IIOKII.

Flash update sucesses,

When the firmware update process runs the first time on a PC, HyCncFlash.exe
can’t run properly because the firmware update USB driver has not been installed.
The following failure windows will appear. It is normal. Click “OK” to end
HyCncFlash.exe.

Fail ko conneck to HyCMC FBL device. Exit Flash process.

“New Hardware Wizard” window pops up. Click “Yes, this time only” and “Next”.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Witidows will zearch for current and updated software by
looking on your computer, on the hardware installation CO. or on
the Windows Update Web site [with pour permizsion).

Fead our privacy policy

Can'wWindows connect o Windows Update to zearch for
softwars?

(&) Yes, this time only
() es, now and every time | connect a device
(7 No, not this time

Click Mest to continue.

[ Mext » ][ Cancel

Then click on “Install from a list or specific location” and “Next”.

Found New Hardware Wizard

Thiz wizard helpz you ingtall zoftware for:

HyChc USE Bootloader

:::'_\]l If your hardware came with an installation CD
<2 or floppy disk, insert it now.

What da pau want the wizard to do?

3 Install the software automatically [Fecommended)
@2 Install from a list or gpecific location [Advanced)

Cliczk. Mext to continue.

[ < Back ” MNewt > l[ Canicel ]

Then click “Don’t search. | will choose the driver to install” and “Next”.
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Found Mew Har dware Wizard

Pleaze choose your search and installation options.

(") Search for the best driver in these locations.

|Jze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be inztalled,

(2 Don't search. | will choose the diver to install.

Choosze this option to select the device diver from a list. Windows does not quarantee that
the driver you chooze will be the best match for pour hardware,

[ < Back “ M ewt > ][ Cancel ]

“New Hardware Wizard” will find the suitable driver and list it. Click on “HyCnc
USB Bootloader” and “Next”.

Found New Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Nest. If pou
s%b have a disk that containg the driver pou want o install, click Have Digk.

Show compatible hardware
| Madel

& This driver iz not digitally signed!

Tell me why driver sighing is important

< Back ” heut = J’ Cancel l
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The USB driver is then installed to PC.

Found New Hardware Wizard
Pleasze wait while the wizard installz the software. .. :5

Q HyCnc USE Bootloader

' | o

Setting a spstem restore point and backing up old files in
caze your system needs to be restored in the future.

When the installation is finished, the following window pops up. Click “Finish”.

Found Mew Har dware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

% HyCnc USE Bootloader

Click Firizh to close the wizard.

After install the USB driver, run HyCncFlash.exe again to perform firmware
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update.

Firmware Recovery

For any reason that HyCncFlash.exe fails to run properly in normal mode,
firmware recovery need to be performed to force re-programming a correct
firmware that can recover the normal working condition. First, disconnect
HyCNC-4P from the PC’s USB. Then connect a 7-10V DC voltage source (i.e. using
a 9V battery) between EStop (pin 10) and the ground (pin 18-25), as shown in the

following drawing.

IREE IR EE

=LY ===~ 25 24 23 22 2 20 19 18 17 16 15 14

A A O A I A A

Connect HyCNC-4P to PC USB. If the firmware update mode USB driver has not
been installed, the driver install process starts automatically (described in the last
section). After the driver is installed, run HyCncFlash.exe to normally. After
update process starts, the external DC voltage source can be removed. After
updating process is finished, the HyCNC-4P should work properly.
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Low Level API

Windows programs can use HyCNC-4P to generate motion and other control
signals via API functions. APl consists of HyCNC_4P.LIB and its header file
HyCNC_4P.H. The latest API can be downloaded from
http://www.hytechworks.com/Downloads/HyCnc/HyCNC 4P/index c.html

The API has following functions.

Device Identification and Opening

BOOL HyCNC_GetDevicePathByGUID(LPGUID DeviceGuid, char *DevicePath, DWORD

Devicelndex)

HyCnclib_GetDevicePathByGUID identifys the path of a HyCNC-4P interface by its
driver GUID.

DeviceGuid — pointer to the device GUID.

DevicePath — pointer to store the device path string found according to the GUID
and device index.

Devicelndex — index to the number of the device in system list, starting with 0.

If the function succeeds, the return value is true. Otherwise, it returns false.

HANDLE HyCNC_OpenDeviceByPath(char *DevicePath)

HyCncLib_OpenDeviceByPath opens HyCNC-4P interface by its path obtained
from calling HyCncLib_GetDevicePathByGUID.

DevicePath — pointer to the device path string.

If the function returns the device handle. If it fails, the handle is
INVALID_HANDLE_VALUE.
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Device Basic Information Reading

| BOOL HyCNC_GetStatus(HANDLE hUsb, LPOVERLAPPED olp, HyCNC_StatusStruct *status)

HyCNC_GetStatus reads essential status from HyCNC-4P interface.

hUsb — the handle of the HyCNC interface.

olp — pointer to OVERLAPPED structure (see FileRead Visual C++ function for
overlapped I/0 access)

status — status data read from HyCNC interface.

If the function succeeds, the return value is true. Otherwise, it returns false.

The status data have the following fields:

num — number of way point to fill the FIFO buffer in the HyCNC inteface.
cx — 32 bit x-axis coordinate count value in motor step.

cy — 32 bit y-axis coordinate count value in motor step.

cz — 32 bit z-axis coordinate count value in motor step.

ca — 32 bit a-axis coordinate count value in motor step.

cb — 32 bit b-axis coordinate count value in motor step.

cc — 32 bit c-axis coordinate count value in motor step.

din — port #1 inputs.

BOOL HyCNC_GetHardwarelnfo(HANDLE hUsb, HyCNC_HardwarelnfoStruct *info);

HyCNC_GetHardwarelnfo reads HyCNC-4P hardware information.
hUsb - the handle of the HyCNC interface.
info - hardware infomation data.

If the function succeeds, the return value is true. Otherwise, it returns false.

hardware infomation data have the following fields:
type — hardware type.

axis — number of axis.

option — hardware option.

features —functional features
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fwv — firmware version
snl —serial number 1
sn2 —serial number 1
sn3 —serial number 1

Motion Control

BOOL HyCNC_SetMovement(HANDLE hUsb, LPOVERLAPPED olp, double *points, unsigned

char axis, unsigned short num)

HyCNC-4P generates interpolated stepping pulses with 1ms time base.
HyCNC_SetMovement sends the motor 1ms based movement vector data to
HyCNC-4P through USB.

hUsb — the handle of the HyCNC interface.

olp — pointer to OVERLAPPED structure (see FileWrite Visual C++ function for
overlapped I/0 access)

points — pointer to the vector data. The vector data is organized in
(x0,[[[y0],20],a0]), (x1,[[[y1],z1],a1]), (x2,[[[y2],22],a2])...order.

axis — number of axis in vector.

num — number of vectors in data (no more than num return by
HyCNC_GetStatus).

If the function succeeds, the return value is true. Otherwise, it returns false.

BOOL HyCNC_PurgeMovement(HANDLE hUsb)

HyCNC_PurgeMovement clears all pending movement data in HyCNC-4P so that
stepping pulse can be stopped immediately.
hUsb — the handle of the HyCNC interface.

If the function succeeds, the return value is true. Otherwise, it returns false.

BOOL HyCNC_SetCoordinate(HANDLE hUsb, int* coordinate, int* mode)

HyCNC_SetCoordinate manipulates coordinate counters in HyCNC-4P.
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hUsb — the handle of the HyCNC interface.

coordinate — pointer to 4 element coordinate array that used to modify the
coordinate counters.

mode — pointer to 4 element mode array that defines the mode for coordinate
counter modifications. 0 — relative mode — the coordinate value is added to
current coordinate counter. 1 — absolute mode - the coordinate value is set to
current coordinate counter.

If the function succeeds, the return value is true. Otherwise, it returns false.

Other Controls

| BOOL HyCNC_SetSwitch(HANDLE hUsb, unsigned int val)

HyCNC_SetSwitch sets relay output on/off.

hUsb — the handle of the HyCNC interface.

val — output level. Bit 0 —OUT1. Bit 1 — OUT2.

If the function succeeds, the return value is true. Otherwise, it returns false.

BOOL HyCNC SetSpindle0 (HANDLE hUsb, unsigned short period, unsigned short

prescale)

HyCNC_SetSpindle0 sets base frequency for PWM1 and PWM2.
hUsb — the handle of the HyCNC interface.

72000000
period - prescale

Freq =

BOOL HyCNC SetSpindlel (HANDLE hUsb, unsigned short duty)

HyCNC_SetSpindlel sets PWM1’s duty cycle.
hUsb — the handle of the HyCNC interface.
duty

Duty Cycle =
uytyce period

BOOL HyCNC SetSpindle2 (HANDLE hUsb, unsigned short duty)

62 HyTechWorks©2013 —V3.1



HyCNC_SetSpindle2 sets PWM2’s duty cycle.
hUsb — the handle of the HyCNC interface.
duty

Duty Cycle =
uytyce period

BOOL HyCNC KickWatchdog (HANDLE hUsb)

This function send a normal working signal to USB interface. The first signals
enable the watchdog if it is not enabled. This function needs to be called every
0.1 second. If it is not called in 0.5 second, the watchdog times out.

hUsb — the handle of the HyCNC interface.

BOOL HyCNC CaptureCoordinate (HANDLE hUsb, int#* data, int size, unsigned int
trigger, unsigned short hw type)

This function captures the coordinate readings when home switches’ inputs or
tool setting input is toggled.
hUsb — the handle of the HyCNC interface.
data — pointer that hold the current coordinate readings. The order of the data is
as the follow:
Data[0] — X-coordinate reading when X homing switch input toggled if X
capture trigger is set.
Data[1] — Y-coordinate reading when Y homing switch input toggled if Y
capture trigger is set.
Data[2] — Z-coordinate reading when Z homing switch input toggled if Z
capture trigger is set.
Data[3] — A-coordinate reading when A homing switch input toggled if A
capture trigger is set.
Data[4..7] — X/Y/Z/A-coordinate readings when tool setting switch input
toggled if tool setting capture trigger is set.
size — number of data to read.
trigger — capture trigger setting. The trigger is reset when the input toggles.
bit 0 — X capture trigger. “1” sets and “0” has no effect.
bit 1 —Y capture trigger. “1” sets and “0” has no effect.
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bit 2 — Z capture trigger. “1” sets and “0” has no effect.
bit 3 — A capture trigger. “1” sets and “0” has no effect.
bit 31 — tool setting capture trigger. “1” sets and “0” has no effect.
hw_type — hardware type (see HyCNC_GetHardwarelnfo). 1 — original type; 2 — B/C

type.

The switch input is evaluated every millisecond. The movement should be no
more than 1 pulse per millisecond to achieve the best result when the trigger for

that moving axis is set.

This function is useful for homing or tool setting. The trigger is set during the
homing or tool setting stage, when the switch input changed, the coordinate is
captured. Then the coordinates are read back without any trigger setting. The
captured coordinate can be subtracted from the current coordinate to achieve
“zero” effect.
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