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IMPORTANT INFORMATION

Copyright and Trademarks

Copyright 2005 by Sound Logic

Disclaimers of liability

Sound Logic or James T. Cullins assumes no responsibility or liability for

any damage done to persons, PC, Geckodrives, encoders, or any other electronic

component used in conjunction with this Sound Logic Encoder Interface including
material in process. Also, loss of time or loss of work incurred. Use at your own risk.



4-axis Mach2/3 Encoder Interface

Purpose:

To interface a second PCI parallel port card from a PC running Mach software with up
to 4 individual encoder/Gecko drive inputs. Which will display the data in a “DRO” on a
Mach screen. Giving the user, real time data count feedback from each encoder
thereby displaying the actual position of each axis. And used with provided Macropump
for this particular purpose, alerts the user with an LED next to the offending axis and
prompts a sonalert device if used in the event of a step/count discrepancy. The
machine will be halted in “feedhold” status. A screen.set is also supplied that is
designed for this purpose as well and both are sent via Email with purchase.

May also be used as a stand-alone device to accept encoder data and relay it to PC for
use solely as DRO for all types of encoder data input with Mach software.

Which would require, only one PCI parallel port card, Namely, Port1. Or simply used as
8 general use inputs instead of encoder inputs. Inputs such as MPG'’s, Probes, OEM
triggers etc. Plus 4 software controlled onboard relays rated 125 VAC and 15 amps.
Designed to be used in conjunction with Sound Logic PC-2-route breakout board.

Operates on 115/220 volts at 60 Hz. Note: 115 volts- JP1 and JP2 are installed. 220
volts must have a jumper installed between JP1-1 to JP2-2. And existing jumpers must
be removed.

Features:

PCB

Fr4 Material

Solder mask on both sides

Silkscreen legend on topside

Plated through holes

Isolated 5 volts and grounds for the encoder interface parallel port IO

All outputs are buffered

Operational when Mach is in “reset” to provide the user encoder DRO position
for manual machining operations.

° 4 onboard relays rated 125 volts AC at 15 amps

to control spindle, coolant, vacuum pump etc. via M-codes in Mach software. Coupled
with Sound Logic PC to route Breakout board relay control jumpers will equal 8
controllable outputs in total.



Connectors:

J1 (X axis)

+5v  Encoder +5v
XA Encoder A
XB Encoder B
GND Encoder Gnd

J2 (X Gecko encoder inputs)
Gnd Gecko Gnd

XA  Gecko encoder A input
XB  Gecko encoder B input

J1 (Y axis)

+5v  Encoder +5v
YA Encoder A
YB Encoder B
GND Encoder Gnd

J2 (Y Gecko encoder inputs)
Gnd Gecko Gnd

YA  Gecko encoder A input
YB  Gecko encoder B input

J1 (Z axis)

+5v  Encoder +5v
ZA Encoder A
ZB Encoder B
GND Encoder Gnd

J2 (Z Gecko encoder inputs)
Gnd Gecko Gnd

ZA  Gecko encoder A input
ZB  Gecko encoder B input

J1 (A axis)

+5v  Encoder +5v
AA Encoder A
AB Encoder B
GND Encoder Gnd

J2 (A Gecko encoder inputs)
Gnd Gecko Gnd

AA  Gecko encoder A input
AB  Gecko encoder B input

Note 1: Any axis J1 connector not

Used with a Gecko may be used
For general purpose inputs on
A & B terminal. The optical
Isolator associated with an input
used for general purpose may
NOT be used if anyone of the
encoder inputs are wired to

A Gecko drive’s encoder inputs.

All the inputs except J18-1 has
comparators on them set for
% VCC to provide good noise
immunity.

J16 General use input

J17 General use input

J18 General use input
Note: J18-1 does not have a comparator
associated with its input.



Connectors:
J11 Connected to second parallel port

Pin 1 K1 relay out J12

Pin 2 Encoder/general purpose input see Note1
Pin 3 Encoder/general purpose input see Note1
Pin 4 Encoder/general purpose input see Note1
Pin 5 Encoder/general purpose input see Note1
Pin 6 Encoder/general purpose input see Note1
Pin 7 Encoder/general purpose input see Note1
Pin 8 Encoder/general purpose input see Note1
Pin 9 Encoder/general purpose input see Note1
Pin 10 Input 1/MPG1 A to J16-2

Pin 11 Input 2/MPG1 B to J16-1

Pin 12 Input 3/MPG2 A to J17-1

Pin 13 Input 4/MPG2 B to J17-2

Pin 14 K2 relay J13

Pin 15 Probe/Switch (pulled up to +5v) J18-1 & J18-2 = GND
Pin 16 K3 relay J15

Pin 17 Charge pump / K4 relay J15

Pin 18-28  GND

J9 (mode)

CP uses charge pump

NCP no charge pump

A special cable can be connected (see note 2) from the MODE jumper on the encoder
interface to the MODE jumper on the Sound Logic breakout board and use the charge
pump from the breakout board for both boards.

This provides one more relay out (K4) for other uses.

J10

115 vac / 220 vac
For 115vac JP1 and JP2 are installed, use as is

For 220vac A jumper from JP1-1 to JP2-1 must be installed and the two existing
jumpers for 115 vac operation must be removed.

Note 2:
J9O-1
J9-2 Red jumper between J9-1 and J9-2 is for charge pump on output 4.

J9-3 Red jumper between J9-2 and J9-3 is for no charge pump and output 4 may be
used in the same manner as output 1,2 and 3.
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GECKO 320/340

Typical wiring for use with a Gecko servo-drive, To use with other types
of drives such as stepper-type that require no feedback, connection to the
encoder is all that is required. And is the same basic configuration for any
type of 5VDC input device i.e. MPG’s, OEM triggers, Probes etc.



Guide for installing second PCI parallel port in Windows XP

Step 1. Remove power from PC and open enclosure. Install PCI parallel
port card in any available PCI slot. Replace screw and secure PC
enclosure.

Step 2. Boot PC, Windows will automatically find the new hardware and
install a driver for it. If not, the card should come with it's own software
driver on included disc. Install from the OEM disc instead.

Step 3. Mach will need to know the address of this port to communicate
with it. It will need be entered into the “Config/ports and pins/ port setup
and axis selection” menu in Mach software. To find the address of the
newly installed second parallel port, simply navigate to the hardware
profiles in Windows XP as follows:

Click: Start/Control Panel/System/Hardware/Device Manager/Ports (Com &
LPT)/ Printer Port LPT/ Resources.

A window like the one below should be displayed. The first line will be the
primary parallel port and the second line should correspond to the second
parallel port. The four digits in the box are what is needed to be entered
into Mach “config” “Ports and pins” menu. Mach will automatically change it
to “Ox778" when the address is saved/Applied. Also on the same menu in

Mach, place a check in the “Enable port
ECP Printer Port (LPT1) Properties  [2](X] [ iP R Wt inputs” boxes.

General | Port Settings | Driver | Details | Resources

3 ECP Printer Part [LPT1)

Besaurce settings:

Resource type | Setting
W /0 Range  0378-037F

Wl |/0 Range 077310778
il Dt 03

Use automatic settings

— Will be one of these.

Conflicting device list:

Mo conflicts.

[ (]9 ] [ Cancel




Typical screen configuration:

On the following pages are displayed screenshots with suggested configurations for
Mach software using the Sound Logic Encoder interface. Each tab of the of
“Config”/"ports and pins” screen will be covered

Note that Port#2 is enabled. Address has been entered and “Pins 2-9 as inputs” has
also been enabled. Kernel speed is based on each users particular demands.

Engine Configuration... Ports & Pins

Part Setup and Axis Selection l Mator Dutputs] Input Signals | Output Signals] Encoder/MPG's ] Spindle Setup | Mill Options

Port #2 MaxhC Mode
j i v OR
¥ Port Enabled [ Max CL Mode enabled
0378 Fort Address DracO0 Port Address [~ Max NC-10'Wave Drive

Entry in Hex 0-9 AF only Entry in Hex 0-9 AF only Program restart necessary

[V Pins 29 as inputs

[~ Sherline 1/2 Pulse mode,
Kemel Speed

 25000Hz & F000Hz 45000 [ ModBus InputQdutput Support
ok ‘ Cancel | |
Motor Outputs: 2" port address entered here.

The following screen is a configuration for use with the Sound Logic Breakout Board. If
another breakout/distribution device is used your configuration may differ. Note that

“active low” may be opposite also depending your particular configuration. All axis’s
used must be enabled.

Engine Configuration... Ports & Pins

Port Setup and Axis Selection  Motor Qutputs l Input Signals] Output Signals] Encoder.-’MPG's] Spindle Setup] Bdill Dplions]
Signal Enabled Step Pin# Dir Pin# Dir LowActive | Step Low Ac... | Step Port Dir Port ‘
* s ‘ 2 & ‘ ‘ 1 1
Y Bis ‘ 3 7 4 ‘ 1 1
Z s f 4 g o o 1 1
& Axis ‘ E 9 ‘ ‘ 1 1
B Axis ' 0 [u] ' ' [u] o
C Axis x 0 o x x o 1}
Spindle x 0 o x X o 1]
OF | Cancel |




Input Signals:

Below are two depictions of the same tab and screen. The upper screen depicts the
port and pin selection for limits and may also be used as general purpose inputs. And
pertains to the Sound Logic Breakout Board. Note that port two is entered in the lower
screenshot. This pertains to the Encoder interface. Port 1 deals with the Breakout board
and Port 2 is associated with the Encoder interface.

Engine Configuration... Ports & Pins

Port Setup and Axis Selection ] Mator Outputs  Irput Signals l Dutput Signals] Encoder.-"MF'G's] Spindle Setup] Mill Dptions]
Signal Enabled | Fort # | Fin Mumber | Active Low | Emulated | Hotkey | Lo
%+ of 1 11 of w 0
M= of 1 11 of ® i
% Hame: wf 1 11 of o i B
¥+ of 1 12 of ® i
i - of 1 12 of ® i
¥ Home of 1 12 of ® i
74+ o 1 13 of ® i
7-- o 1 13 wf w i
Z Home o 1 13 of ® i
A ++ o 1 15 of ® i
a-- » 1 15 wf 4 n b

Finz 10-13 and 15 are inputz. Only these 5 pin numbers may be uzed on this screen
ok [[ cancel |

Engine Configuration. .. Ports i Pins

Port Setup and Axiz Selection ] Mator Outputs — Input Sighals l Output Signals ] Encoder/MPG's ] Spindle Setup ] Hill Options ]
Signal Enabled | Port # | Fin Mumber | Active Low | Emulated | Hotkey | ~
 Home 4 0 0 4 & 0
Input #1 of 2 10 of w 0
Input #2 of 2 1 of ¥ 0
Input #3 of 2 12 of ¥ 0
Input #4 of z 13 of o 0
Probe of 2 15 of ¥ 0 L
Index W 0 0 of W 0
Limit Ovrd o 0 0 o o 0
EStap o 1 10 ¥ ¥ 0
THC On 4 0 0 4 4 0
TH i wp n n wp wp n b

Ping 10-13 and 15 are inputz. Only these 5 pin numbers may be used on this soreen




Output Signals:

Output signals are depicted below. Note which are enabled and which pins are selected
and their respective ports. These will control auxiliary devices such as spindle, coolant,
pumps, etc. The encoder interface has 4 relays on board rated at 125 vac and 15 amps.
The Sound Logic Breakout board requires a solid state relay to be used with each of its
outputs. Note on Charge pump J-9 mode, See page 5 to free up one of the outputs for
other uses.

Engine Configuration... Ports & Pins @

Port Setup and Axiz Selection ] Mator Dutputs ] Input Signals  Output Signals ] Encoder/MPG's ] Spindle Setup ] Mill Dptions ]

Signal | Enabled | Fort # | Pin Murnber IActive Low ~
Enables o i}
Enables i}
Enables o
Dukput #1 1
Oukput #2 14
Cutput #3 16
Qukput #4 1
Qutput #5 14
Dukput #6 16
Charge Pump 17
17

AAAAAAAANNK
xnuununuuu[

M= R R e e e OO

Charge Pump2

|

Pins2-9.1.14, 16, and 17 are output pins. Mo other pin numbers should be used.

0K | Cancel | Apply

Encoder MPG's:

In the screen below, Port 2, proper pin number and steps per unit must be entered. The
steps per unit will be the same as in “motor tuning” menu. Or simply the CPR in
guadrature of the encoder device times the pitch lead of the ballscrew. Again,
depending on your particular configuration. If the DRO reads in opposite, simply swap
encoder A&B pins. If encoder data is displayed on an incorrect DRO simply swap with
the correct encoder entry. Example: If Encoder 3 is displayed on Encoder 2, and 2 on 3,
swap with one another.

Engine Configuration... Ports & Pins @
Port Setup and Auxiz Selection ] fdator Outputs ] Input Signals ] Dutput Signal:  Encoder/MPG's ] Spindle Setup ] il Dptions ]
Signal Enabled ‘ A -Port # ‘ A -Pin # ‘ B -Port # ‘ B -Pin # CountsfUnit | welocity ‘
Encoderl t‘f 2 2 2 3 000,00 100,00
Encoderz o Z ] Z 7 000,00 100,00
Encoder3 o 2 g 2 9 10000.00 100.00
Encoderd 4 2 4 2 S 1.00 100,00
MPG #1 o 1 13 1 15 1.00 100,00
MPG #2 x 2 13 2 15 1.00 100.00
MPG #3 ' 2 15 1 13 1.00 100,00
aK | Cancel | Lpply




Spindle Setup:

Below is the spindle setup menu. Note that the “Disable spindle relays” and “Disable
flood/Mist relays” are unchecked and the proper output numbers are selected. And are
the only entries relevant to the encoder interface on this menu.

Engine Configuration... Ports & Pins @
Port Setup and Axis Selection ] Matar Dutputs ] Input Signals ] Output Signals ] Encoder/MPG's  Spindle Setup l Mill Options ]
Relay Cantrol Mator Control Pulley Riatios
I” Disable Spindle Relaps [~ Use Spindle Mator Dutput| | Current Pulley Set Min Speed  Max Speed
Clockwise [M3) Ouput# [T ~ ™ Pulley Fiatio #1
OO (M4) Ouput# [1 " " Pulley Raatio #2 1024
Output Signal #'s 1-6 ;
_D £l Ph/MBase Freq ’?— " Pulley Riatio #3 2048
Flood Mist Control ’— ’W
Minimum P [0 3% 4
™ Dizable Flood/Mist relays i ’_ =
Flood M7 Output # ’3_ General Parameters Special Functions
Mist M8 Ouput# [z CWDelwSpnuP 1 Seconds || [ LaserMode. freq by Feedhate %
Output Signal #'s 1-6 LW Dty S.pln o 1 Seconds [v Use Spindle Feedback in Sync Modes
MadBus Spindle - Use Step/Dir as well— | CW Delay Spind DOWN {4 Seconds [~ Closed Loop Spindle Control
[~ Enabled Feg |54  54-127||CCW Delay Spin DOWN [ Seconds Ploz 1 i bfoz
Max ADC Count 16380 I Immediate Relay off before delay [v Spindle Speed Averaging
0K | Cancel | Apply |

Mill options: (not shown)

The last tab in the “Ports and Pins” configuration covers digitizing and THC selections.
And there are no relevant entries to the Encoder Interface.



Encoder screenset for Mach3:

Below is a screenshot of the encoder screenset for Mach3. The software DRO’s
(shown) and the encoder DRO’s (on settings page) are monitored and in the event that
the two are out of synchronization with one another, The machine is halted in
“feedhold”, an LED next to that axis flashes and a sonalert if used sounds an audible
alarm. The “Sync” key to the left of the offending axis may be pressed and this will
update the software DRO in relation to the encoder DRO, and ultimately machine
position, clearing the fault. Jogging is not affected by a discrepancy/fault and allows the
user to reposition machine if necessary before clearing fault. The max allowable error
is entered on the settings page as well.

Accompanying this screenset is one special screen for manual operation which
basically consists of three large DRO'’s that read encoder data while Mach software is in
reset or for those who wish to use the Encoder Interface in conjunction with Mach as a
simple DRO for all types of measuring applications and data collection.

Essentially, A PC running Mach, the Encoder Interface and up to 4 encoders will
produce a 4 axis DRO for all types of machines. Plus, 4 software controlled relay
outputs.

The possibilities and uses of the Encoder Interface are virtually unlimited. Any input
device that operates on 5vdc and has a return signal of at least 2.5 vdc may be used.

EE)d

!, Mach3 CNC Control Application
File Config View Wizards Operator Help

Edit| CloseFile | ReLoad| Recent| New |Mil-=G15 GE0 G17 G40 G20 GO0 GO4 G54 G40 GO9 G64 597

6 Scale [
_________________ - 292 830[” 6o
B = ZeroX
................. Zede [
................. syne| Y’ 297 45H+1 000
. ZeroY
................. .5*.—183‘E
................. syne| Z H +0 5000[+1_m
o ZeroZ
................. w4 | +0.0000|%
- Zem 4] ;
""""""""" Ref All - Home || Machine Coord's = Ui 0.0
................. GotoZ's Clrl.0 0t Line Soft Limits = Units/Rey 0.0 H
"""""""""" Tool:0 RS JG'D
g Change E
Cycle Start AR-R T Safe-Z X,Y-=NM0 F 6 O D
FeedHold <Spc> D +0. OOOQ QGON Tool Change D—D.Iog ONIOFF Cirl:Altd
__Set Next Line |
swpars | H +0.0000 0 H100% .
Rewind Crilw_| Auto Tool Zero_| Ruwn Ligrii = M
single BLK Aft-N .gﬂe“‘e"t"e’ Return | = P RPM
oo Q imes on
Reverse Run . Lt P) + S ' i
Lower Zinhibithy 40 UOD! H on each pass
MultiPass 7 Inhibit +OOOQ On/oft . Regenerate Toolpath | Jog Follow |. Display Mode | In;;%l
Crwiell [T Dvwell B cvmode | E— | | — | [ Block Delete  [E 1t Optional Stop
(B — | - Bl iz DOOOOQ Mist Ctrl-I | Flood CulF | Delete | End | Spindle CW F5 |
O e— Mo File Loaded Mach3Mill - Program Run
g
= History Clear Last Wizard
Simplify Screen | G-Codes | MrCO(Iesl Program Run Alt-1 ‘ MDI A2 | Manual Alt3 | ToolPath Altd ‘ Offsets AltS | Settings Alth ‘ Diagnostics Alt-7

Ready

M M 10:36 PM

[ A

58




