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SAFETY INFORMATION

This product is intended for integration by the user into a computer numerical control (CNC)
machine. It is the user's responsibility to assess the overall system design and address all safety
considerations that affect the users and equipment. The user assumes all responsibility for system
design, including compliance with regulatory standards and codes issued by the applicable
entities. Polabs do not make any claims as to the suitability of this equipment for the user’s
application. Serious personal injury or equipment damage can occur from the improper integration,
installation or operation of this product.

This product is not guaranteed to be fail-safe. The system that this equipment is used with shall be
fitted with a separate means of fail-safe protection, emergency-stop capability and/or system power
removal. This equipment may be connected to dangerous power sources, including electrical power
sources. Dangerous voltage levels may be present at this equipment or at connected devices.
Measures must be taken to prevent persons from contacting voltage sources which may be present.
Equipment should be housed inside an enclosure suitable for the intended environment. Safety
interlocks should be provided to prevent any and all dangers to personnel.

CNC machine tools are inherently dangerous, and can cause injury to operators and maintenance
personnel. Operators and maintenance personnel shall be properly trained in the safe use, operation
and maintenance of such machines. Automated machines that this equipment may be used with can
move at any time. All persons exposed to such machines must understand the dangers that are
present.
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Description

PoKeys Pulse engine v2 (upgrade of the original PoKeys Pulse engine) is available on PoKeys56U,
PoKeys56E and PoKeys57E devices and enables a direct control of a positioning systems that accepts
step/direction signals (stepper motors, servo systems, etc.). PoKeys Pulse engine can operate in
standalone (rapid positioning and speed control mode, homing, probing) or in slave mode (under the
commands of the PC application). Each axis supports two end (limit) switch inputs, one home
(reference position) switch input, which can be either a dedicated one or shared with limit switch
inputs. All inputs can are fully configurable (input polarity, placement) using the PoKeys protocol
(used by PoKeys application or a third party application for motion control).

In addition, operations in each axis can be limited using the soft limit function, where minimum and
maximum permissible axis position is specified - once enabled, the axis is put to a stop when
exceeding the allowed range, but is free to move in other direction.

Each axis can be assigned a different encoder with a customizable multiplication factor for the
operation with MPG (manual pulse generator).

PoKeys Pulse engine also supports a dedicated emergency switch input, which stops the pulse
generation.

Stepper motors with drivers
PoKeys56U/E Fr 5

Step/Dwectlon &

PC

Ethernet

f"/ ‘

End (limit), home and emergency swutches

Figure 1: PoKeys Pulse engine connections for use with the integrated pulse generator
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Pulse generator selection
Pulse engine supports different pulse generators:

- Integrated pulse generator (for up to 3 stepper motors with step frequencies up to 25 kHz)

- External pulse generator without dedicated IO capabilities (for up to 8 stepper motors with
step frequencies up to 125 kHz) using PoExtensionOC16 or third-party custom board.

- External pulse generator with dedicated 10 capabilities (for up to 8 stepper motors with step
frequencies up to 125 kHz, dedicated limit+, limit-, home/ref, axis error inputs, 3 relay
outputs, 4 open-collector outputs, 0-10 V output) using PoKeysCNCaddon (pictured below).
PoKeysCNCaddon inputs and outputs are galvanically isolated from PoKeys board.

Figure 2: PoKeysCNCaddon v1.0
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PoKeys device pins in use

Integrated pulse generator - up to 3 axes at 25 kHz step frequency

Pin Function

38 Direction output — x

39 Direction output —y

40 Direction output —z

46!  Step output—x

48! Step output —y (external 470 Q pull-up resistor required)
49!  Step output —z (external 470 Q pull-up resistor needed)
52 Emergency switch input

53 Safety charge pump 5 kHz output

Inputs for limit, home and probing switches can be freely connected to any PoKeys pin and

configured in software.

Remarks:

Watch for pin 47! It is not used for step output!

All switch inputs expect normally closed (NC) switches and must be connected between
specified PoKeys input pin and ground.

We advise adding an additional 1 kQ pull-up resistor on pins with an external switch
Emergency switch must be connected in such way so that it cuts the power supply to the
motors when the switch is activated.

External pull-up resistor wiring for pins 48 and 49

+3.3V

470 Q

PoKeys pin [ >

Motor driver input
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External pulse generator with dedicated 10 capability - up to 8 axes at 125

kHz step frequency!

Please pay attention to connecting the PoKeysCNCaddon to PoKeys device. PoKeysCNCaddon
connects to PoKeys using the Expansion port flat cable, attached to the board. The Expansion port

signals should be connected to PoKeys as follows:

Pin Description PoKeys56U PoKeys56E/57E
pin pin
1 5 V power supply to the PoKeysCNCaddon - must supply at 5V 5V
(red) least 400 mA for correct operation
2 PoKeys ground (not to be used for PoKeysCNCaddon 10) GND GND
3 PWM signal for 0-10 V output 17-22 17-22
4 Signal for 10 capabilities (output) 38 38
5 Signal for 10 capabilities (output) 37 37
6 Signal for 10 capabilities (output) 36 36
7 Signal for IO capabilities (input) 35 35
8 Signal for pulse generation 23 9
9 Signal for pulse generation 25 11
10 Signal for pulse generation 26 51

10-pin connections to motor drivers

Red = galvanically / 3 additional digital inputs

connected to

PoKeys
PoExtension  J | S EEEEE 2 S
connector e

...........

G2

Wuuw, poscope. com
PoKeusCNCaddon vi.

e

8x

Limit-
Home/Ref
Limit+
signals

Vmax adjustment

A4
3 NO relay contacts 4 OC outputs, 0-10 V output, Spindle error, GND

! Note that PoKeys Mach3 plugin supports only 4 axes

8
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10-pin motor driver connector pinout

Pin Function

1 Axis enable output

3 Direction output

5 Step output 90 O O O O1
7 Error input 10000002
2,4,6,8,10 GND

9 Not connected

Dedicated axis switch inputs
All inputs have built-in pull-up resistor - switches must be connected between GND (on the
PoKeysCNCaddon) and the correspoding input. Select 'Dedicated pin' in the axis settings.

Pin (from Function Pin Function

top to (continued

bottom) )

-AX8 Limit- for axis 8 -AX4 Limit- for axis 4
RefAX8 Ref/home for axis 8 RefAX4 Ref/home for axis 4
+AX8 Limit+ for axis 8 +AX4 Limit+ for axis 4
-AX7 Limit- for axis 7 -AX3 Limit- for axis 3
RefAX7 Ref/home for axis 7 RefAX3 Ref/home for axis 3
+AX7 Limit+ for axis 7 +AX3 Limit+ for axis 3
-AX6 Limit- for axis 6 -AX2 Limit- for axis 2
RefAX6 Ref/home for axis 6 RefAX2 Ref/home for axis 2
+AX6 Limit+ for axis 6 +AX2 Limit+ for axis 2
-AX5 Limit- for axis 5 -AX1 Limit- for axis 1
RefAX5 Ref/home for axis 5 RefAX1 Ref/home for axis 1
+AX5 Limit+ for axis 5 +AX1 Limit+ for axis 1

PoKeysCNCaddon board features 3 relay outputs with normally-open
. l contacts.
H Rating:

- max. 7A/240VAC, max. 10A/125VAC or max. 10A/28VDC.

9 www.poscope.com



PoKeys Pulse engine v2 documentation

Open-collector outputs
PoKeysCNCaddon board features 4 open-collector outputs with LEDs for signaling the output state.

Rating:

- Maximum applied voltage: 80 V
- Maximum DC current: up to 50 mA

Vout adjustment

0-10 V output
spindle error input

0-10 V voltage output

PWM signal is used to create the 0-10 V voltage output. PWM signal with 0% duty cycle produces 0 V
on output, while 100% duty cycle produces Vmax on output. Vmax can be adjusted using the
potentiometer 'Vout'.

In order to convert PWM signal to an analog output, a low-pass filter with the time constant of 1 ms
is applied to the source signal. In order to avoid ripples in the analog output, use PWM frequency of
10 kHz or more.

Setup/calibration: either set the duty cycle to 100% or connect the PWM signal input to
PoKeysCNCaddon board (pin 3) to +3.3V. Use the multimeter to measure voltage between GND adn
0-10 V output. Use the Vout adjustment potentiometer to adjust the voltage to 10 V (

Additional digital inputs
There are 4 additional digital inputs: spindle error input and 3 general purpose external digital inputs,
available on the top right corner of the PoKeysCNCaddon board.

External input 7
Extemnal input 6
External input 5

10 www.poscope.com



PoKeys Pulse engine v2 documentation

Pulse engine limitations:
- Minimum/maximum position:
O Internal motion controller: -/+ ~16.8 million ticks
O External (buffered) mode: -/+ ~2100 million ticks
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PoKeys Mach3 plugin

Installing plugin
In order to install PoKeys Mach3 plugin, simply copy the Pokeys.dll to the Mach3 plugin folder (by
default C:\Mach3\Plugins\). Also, install the latest PoKeys software using the provided setup file.

PoKeys Mach3 plugin existing functionality

3-/4-axis CNC machine support

Support for PoKeys55, PoKeys56U, PoKeys56E and PoKeys57E devices

Mapping of PoKeys digital inputs to Mach3 OEM LEDs and OEM buttons

Mapping of Mach3 OEM LEDs to PoKeys digital outputs

Mapping of PoKeys encoders to Mach3 DROs

Support for matrix keyboard

Support for kbd48CNC keyboard on 12C address 1

Support for PWM outputs

Support for alphanumeric LCD display

Support for analog inputs (analog joystick, analog to DRO mapping, offsets and gains
adjustment, automatic calibration)

Support for 10 mapping (Mach3 native input-output pins, additional 100 Mach3 10 device
pins - device name PoKeys_{serial number})

Dedicated menu for each device

Support for pendant with the activation switch

Usage of PoKeys Pulse engine (available on PoKeys56U and Pokeys56E devices) as external
motion controller for Mach3

Safety charge pump output on pin 53

External motion controller homing support

Soft-limits and limit-override support

Probing support

Configuring plugin for the first time
Open Mach3 and go to Config -> Config plugins.. The following dialog will appear.

Program Run (Alt1) | MDI(Alt2) | Tool Path (Alt4) | Offsets Al.5) | _Settings (AN6) | Diagnostics (AlT) | s>t Gob 017 G4d G20 630 G34 G54 G43 098 064 08T

e ESiled
l—] i 1 [ Spindle Speed
1 & brt
1 100 indle CWESM] " 100
Feed Hold
L 1/ e
Stop. 1 o | jpd RPM o
e RemembeTy Retn T | Sov ol
— | 00:00 i [——
. SO0 iz ovors cusmaal] [ 0.00. Spinde Speed J |
_GCodes | MCodes| 40000 e | o _..000) g1

Clear ReConfiguration ESIop. ch3Mil
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Enable the Pokeys-Polabs plugin and click CONFIG to start configuring the plugin. PoKeys plugin
support multiple PoKeys devices (PoKeys55, PoKeys56U and PoKeys56E). To add a new device
configuration, click the ‘Add new’ button and select the PoKeys device (as illustrated in the image

below).

T UUUU‘ +1.00U

.0000

: —
e ok e Rings % |

PoKeys devices:

o
x
r—— Addnew
le Loaded ¥
- x
of
Edit G-Code i
l Recent File L = I
Close G-Code
Towd.Cada ! Add new PoKeys device =
e « [l
Set Next Line B Select the PoKeys device from the list below
tne: @ [PokeysseU 200231 ~]
Run From Here r"‘"“"" ]

@ mergency Mode Active ||
G-Codes M-Codes

0.00 I Spindle Speed

ear ReConfiguration Estop.

mMachBMi“

After new device configuration is added, Mach3 MUST BE RESTARTED!

After restart, the option ‘Configure’ is enabled. This opens the device configuration dialog where user
can configure the device. The same can be achieved using a dedicated device menu entry in the

Mach3 Plugin Control menu.

ZE‘,(r -3 4420 +1.000i

Tor - Scale mm—
+1 000
= b
Plugn Cont{ pokeys plugin sett'mgsP_ =
Enabled| | PoKeys devices: infig i
o PoKeys56U [20023] w INFIG I
b e |
fr—— NFIG
= » NFIG rd tegen.
! ) NFIG I oolpath
< o | s
Edit G-Code. E I ‘ -
S Cancel
Recent File £ $ FRO %
CloseGlodosy " 100 | Lset
Load G-Code
_Load GCode_| T ————— -1
_SetNextline | |
me: g o RPM
_Run From Here | [ bwer—rovmees—] _Remember | _Return | S-ov
— 1
— Elapsed .00
Press Reset ... Emergen: T - soo8 gL O
] 9en’ Z nnibit l Jog ON/OFF Ctrl-Alt-) I
G-Codes | M-Codes | +0.000 UnitsiRev _Q..QL

s

w  Wizards Operator | Plugln Control | Help

1| Tool Path (Alt-4)

Video Window Mill->G"
Configure PoKeys56U [25002]
Configure PoKeys [31074] - not detected

Configure PoKeys [31049] - not detected
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Enabling Pulse engine

In order to use Pulse engine support, go to device configuration, switch to ‘Pulse engine’ tab and

enable one of the following options:

- Integrated 3ch: use the integrated pulse engine support in PoKeys56U and PoKeys56E. This

option supports step frequencies up to 25 kHz

- External 4ch without 10: use the pulse engine with conjunction with a simple external pulse
engine adapter. This option supports step frequencies up to 125 kHz.
- External 4ch with 10: use the pulse engine with PoKeysCNCaddon external boards. This

option supports step frequencies up to 125 kHz.

After selecting one of the options above, click OK and restart Mach3 in order to allow Mach3

recognize an external motion controller.

On the next Mach3 startup, the following dialog will appear, notifying you that the motion control

hardware plugin was detected. Select PoKeys-Polabs and click OK.

L]

+1.0000

" +0 00101

Meotion Control Hardware Plugln sensed!!

—————— © Normal Printer port Operation.
* Pokeys-Polabs-v1.00

" No Device

lit G-Code  No Device
:cent File .
=__ | -

e No Device
ad G-Code

t Next Line_| ¥ Dont ask me this again #

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

0
rrocT s
_From Here | Dwell | [cv mode Remember | Return

M — Elapsed

_OnlOff |
P Units/Kin
Reset ... Emergency Mode z inhisit J‘)QQNK)FFC[[LAII-J
= Cadae | M Cadae | +n nnnl 1 it ID s

6.00 |

—_—

RPN

S-ov

Spini

To enable Pulse engine, the emergency switch input must be connected between pin 52 and

ground. The switch must be NC (normally closed) type.

At this step, configure the axes as normally through Config -> Motor tuning. See below for details.
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Motors/axis setup
Open Config > Ports & Pins. The following dialog will appear.

Engine Configuration... Ports & Pins @
Port Setup and Aws Selection  Motor Outputs | Input Signals | Qutput Signals | Encoder/MPG's | Spindle Setup | Mill Options |
Signal Enabled ‘ Step Pin# ‘ Dir Pin# ‘ Dir LowActi... | Step Low A.. ‘ Step Port ‘ Dir Port ‘
e
X Axis of 0 0 L L4 1 1
Y Axis of 0 0 L f L 1 1
Z Axis of 1] 0 ¥ ¥ 1 1
A Axis o 0 0 L f L 1 1
B Axis ¥ 1] 0 ¥ ¥ 1] 1]
C Axis L f 0 0 L f L 0 0
Spindle L4 0 0 L4 ¥ 0 0
=

Please check that the X, Y and Z axis are enabled (enable A Axis if external pulse generator is used).
Other settings are ignored.

After enabling the axes, open the Motor tuning dialog (Config > Motor tuning).

Meotor Tuning and Setup @
Axis Selection
Veloi
X - AXTS MOTOR MOVEMENT PROFILE ©
46875 I g X Axis
@ 421875
R ¥ Axis
= 328125
3 2m125 M
o
© 234375
E 1875
£ 140625
2
S 9375
> 46575
0
0 005 01 015 02 0325 03 035 04 045 05
Time in Seconds

Accel J
Velocity Acceleration Step Pulse  Dir Pulse
Steps per In's or mm's per min.  in's or mm's/sec/sec G's 1-5us 0-5
3200 445.32 | 120 [o0122371 |2 2 Cancel ||!

Follow the Mach3 motor tuning procedure to setup the appropriate values for ‘Steps per’, ‘Velocity’
and ‘Acceleration’ for each axis. The ‘Step pulse’ and ‘Dir pulse’ options are IGNORED.

To setup Home/Soft Limits, go to the menu Config > Homing/Limits. In this dialog, software limits and
homing speeds can be setup. Use the 'Reversed' and 'Home neg' options to setup the axes directions.
Please note that 'Slow Zone' is not supported.
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Motor Home/SoftLimits E

Entries are in setup units,

—G28 home location coordinates

x |0 A o
v |o B |o
z |o c |o

Puis Reversed | Soft Max | Soft Min | Slow Zone | Home Off. | Home N... |Auto Zero | Speed % |
X i 120,00 -100.00 1.00 0.0000 x of 50
¥ 4 100.00 -10000 100 0.0000 4 of 20
z i 0.00 -70.00 1.00 0.0000 o of 20
A i 100,00 -100.00 1.00 0.0000 i of 20
B i 100.00 -100.00 1.00 0.0000 a of 20
C i 100,00 -100.00 1.00 0.0000 x of 20

16
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Axis switches configuration

In order to configure the axis switches, open Device configuration (either via Config Plugins or via a
dedicated device configuration menu in Plugin Control main menu in Mach3) and switch to Pulse
engine settings tab. The following dialog appears.

There is a separate drop-down menu for each available switch. If external pulse engine with 10
functionality is selected, external dedicated option can be selected in the menu for each switch or a
standard PoKeys digital input pin (the latest is the only option to use when using integrated pulse
engine or external pulse engine without |0 functionality).

Home/ref switch has some additional options:

- Shared with Limit-: Limit- switch functions both as Limit- and as home position switch.
During homing, Limit- functionality is temporarily disabled
- Shared with Limit+: same as above, but with Limit+ switch

Device settings @
LCD ] PWM ‘ Analog inputs | Misc | PoKeys 10 status | Import/Export settings \
PoKeysmapping | Encoderssetfings | Matrixkeyboard settings | Matrix LED Pulse engine settings
Pulse engine configuration: |E7ctema\ 4ch with 10 j Emengency STOF on pin 52 (NC switch}
[¥ Invert emergency stop input
Status: Stopped O
[ Enable safety charge pump {pin 53)
™ Enable in emergency (Reset)
Limit+ Disabled «| " nvet  Limit- Disabled | [ Invert
Home/Ref Disabled | [ Invert
Limit+ Disabled ~| [ nvet  Limit- Disabled | [ Invert
Reset to D Home/Ref Disabled | [ Invert
Hois Z
0 Limit+ Disabled > | [ Invet  Limit- Disabled | Invert
Reset to 0 Home/Ref M |Disabled | Invert
Hoiis 4
0 Limit+ Disabled *| [ Invet  Limit- Disabled +| [ Invert
Reset to 0 Home/Ref M |Disabled *| [ Invert
Probing input | Disabled | I Invert
oK | Cancel | |

All switches can be inverted - the green/red blocks on the left of the switch selection options display
the current switch status, with green indicating a free (non-tripped) switch and red indicating tripped
switch. Use the 'Invert' option to switch between the states if necessary.

If limit switches are enabled, PoKeys Pulse engine will enter emergency mode if any limit switch gets
triggered.

The probing input option is available at the bottom of the dialog and offers mapping the probing
input to either external digital inputs or PoKeys digital input pins.
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Setting up digital inputs and outputs mapping
To access the digital inputs and output mapping, open the menu Plugln control > Configure PoKeys

{your serial number}.

The following dialog will appear

PoKeys digital
input or output

Device settings

PWM
PoKeys mapping |

.‘ Analog inputs
Matrix keyboard settings

Encoders settings |

Import/Export settings |
LcD |

| Pulse engine settings |

|Fun(tmn ‘LED

— b Pind

b Pins
_\Wmﬁ
— P Pin7
— P ping

Selected IO
function

— P Pino

— b pin12
— b pin12

Mapping to
Mach3 OEM LED

-

— P pinis
— b pinls
— b pin17
— b pinig

— b pinig

ety
l—"T Pin1l

Matrix row 2
Fast encoder...
Fast encoder...

Matrix colu...

Matrix colu...

Nutus”.j
Input j
Output j

Mot us...

Mot us... j

Fast enceder...

Fast enceder...
PWM out
PWM out

Mot us... j

none

none

K KNl KNl EN EN K

<]

|Eutton

Button 6: ...

i

ENERENER NNENE

10 J Invert || »

none

none

none

o

fione

4

K Kl EN KN Kll

none

Ly

LERERE f‘ﬂﬂT i \

none

nene

nene

none

[lefe]e]

none

<

OK Cancel

YA anfimirsdinn Crtan

LPrafilacnaiqaenin

First column displays a list of all inputs or outputs, available on your PoKeys device

structure to navigate between different peripherals and their 10 pins.

Mapping to Mach3
OEM button

Mapping to Mach3
10s

Use invert option to
invert the digital
input or output state

. Use the tree

The second column displays the pin function. If the pin is assigned a special function, a description of
this function will be displayed. If multiple special functions are assigned, a red 'Conflict' warning will

be displayed.

Third column (available for digital inputs and outputs) enables selection of mapping to Mach3 OEM
LEDs. If the pin function is set to 'Input’, this mapping will enable setting of Mach3 OEM LED state
based on PoKeys 10 pin state. If the pin function is set to 'Output’, Mach3 OEM LED state will be

reflected to PoKeys 10 pin state.

Fourth column (available only for digital inputs) enables selection of IO mapping to Mach3 OEM
buttons. When PoKeys 10 pin is triggered, the selected Mach3 OEM button will be triggered also.

Fifth column (available for digital inputs and outputs) enables selection of mapping to/from Mach3
I0s (outputs, such as spindle relay, vacuum, ... used internally by Mach to control different external
devices and inputs, such as limit, home switches, ... used internally by Mach to detect the status of
the machine) and Mach3 I0Device inputs and outputs (accessible via VBScript).
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Pendant mode

Plugin supports the usage of pendant with activation switch. If such pendant is connected to PoKeys,
'Pendant mode' should be enabled (checkbox at the bottom of the 'PoKeys mapping' dialog). In this

mode, jog action will be deactivated when the activation switch is released and will be automatically
activated when there is a signal detected for both the axis and step selection.

Device settings
LCD | PWM | Anzlog inputs | PoKeys |0 status I Import/Export settings |
PoKeys mapping | Encoders settings | Matrix keyboard settings | Matrix LED | Pulse engine settings
| Function | LED ‘ Button |IQ |Invert =
[=E= PoKeys pins
— b pinl Not u... hd Jhad i = l_ =
— b pin2 Not u... hd Jhad i = l_
— P Pin3 Not u... hd Jhad i = l_
— b Ping Mot u... hd Jhd = d l_
— b Pin5 Mot u... hd Jhd = d l_
— b Ping Mot u... hd Jhd = Ad l_
— b Pin7 Mot u... hd Jhd = Ad l—
— b Pping Mot u... hd Jhd = Ad l—
— P Ping Notu.. | 4 - ST
— » Pin10 Notu.. | 4 - =T
— » Pini1 Notu.. | 4 - =T
— P Pin12 Notu.. | 4 - =T
— P Pin13 Notu.. | 4 - =T
— P Pinl4 Input  ~| none v/ none ¥/ none ¥ |7
= P Pin1s Notu.. ~| 4 - ST
M me a4 [ — e
I I~ Pendant mode {axis and step selection signal must be present to enable MPG jog) I
’TI Cancel Apply
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PoPendant configuration

Use the following table to configure PoPendant with Mach3. Activate 'Pendant mode' in Mapping
page in order to activate the MPG jogging activation/deactivation using the 'Control switch' on the

side of the PoPendant.

The configuration can also be downloaded (see PoPendant homepage) and imported into Mach3 (go

to Import/Export tab in plugin configuration and select 'PoKeys pin mapping' and 'Encoder settings

and mapping', then click on 'Import' and select the PoPendant configuration file).

Note: the following table only gives an example on how to connect the PoPendant to PoKeys
device. To ease the setup process, the configuration file for this example is provided on PoPendant
homepage. Wiring can be rearranged by the user, but the plugin configuration must be adjusted

accordingly.

If PoKeys Pulse engine is used, 'Let PoKeys handle MPG jogging' must be checked in encoder

configuration page.

Wire PoPendant Function PoKeys pin Mach3
"wire colour" number Mapping

1 red MPG +5V 5V /

2 black MPG GND GND /

3 green MPG A 1 MPG1 B

4 white MPG B 2 MPG1 A

3* purple N.C. N.C. /

4* purple/black N.C. N.C. /

5 green/black Lamp + +3.3V /

6 white/black Lamp - 14 DO LED 57

7 yellow X axis 19 Button 185

8 yellow/black Y axis 20 Button 186

9 brown Z axis 21 Button 187

10 brown/black A axis 22 Button 188

9* pink* B axis 24 Button 189

10*  pink/black* . C axis 27 Button 190

11 gray x1 3 Button 191

12 gray/black . x10 4 Button 192

13 orange x100 7 Button 193

14 orange/black . Ctrl Switch GND /

15 Light blue Estop 52 10 Estop**

16 blue/black Estop GND GND /

17 red/black ‘ N.C N.C. /
shield shield GND /

* Not available on all units

** Don't configure Estop mapping if pulse engine is
enabled

N.C.= not connected

DO = digital output

DI = digital input

_ ltermn Wire color [ Signal Note
O 1 red +5V
Manual O 2 black | OV Manual
enooder O 3 green A encoder
—0 4 white B
O 3*  |( purple A When line
oW O 4*  oupleback| B driver output
5 5 green/black | + Indicator
g O _8 6 | whitaback | - lamp
O OFF
O Q 7 yellow X .
Ki O Q 8 yellow/black | Y Select axis
Oo——0O 9 brown Z
O+—0 10 brown/black | 4
O 'e) 9% |(_ pink § ) When select the
O+—+0 10 |(pinkblack | @ ) 5th, 6th axis
O O 11 gray x1
Kz O ) 12 grayblack | x 10 | Select multiple
© O 13 orange | x 100 _
S o) o 14 orangeltiack| COM _ Control switch
—,l,\— 15 Lightblue| ¢ :
$:[©O " OTTS 16| biuack | gy | S0P SWiteh
17 redfblack Standby
|—O Shield

Figure 3: PoPendant internal wiring
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Encoder (MPG) settings

Device settings

Invert direction

LCD I PWM 1 Analog inputs ] Misc } PoKeys 10 status } Import/Export settings 1
PoKeys mapping Encoders settings 1 Matrix keyboard settings 1 Matrix LEDH I Puls Settings 1

PoKeys Encoders

Encoder |Enable |Ch‘A ‘Ch.B |Invert |4x /Imo/ ‘Pendant - Enable 4
b Fastencod..| | Pin1 Pin 2 4T  DROOL.. v| [ —] naple 4x

b Eastencod.. [V Pin5 Pin6 2. -

resolution

<<

N b Fastencod.. [+ Pin15 Pin16

4

DRO103: .
| ry\

Encoder4 r

m/

I Encoders [

Enable encoder
check box

\\ Encoder used on
pendant

I P Encoderb v Pin3 ~| Ping DROBAL: ...

| . coder 7 |—

Encoder 8

ENES N

Encoder

Coder 10
Encoder 11

\ Encoder to OEM

Encoder Aand B
pins mapping

DRO mapping

Encoder13
Encoder 14

Encoder 15

1 v O

T
KNEN N
KN EN KN

Fneoder 16

1 e O
|

E Wﬂﬂﬂﬂﬂﬂ;ﬁéﬂﬂ

; |

3
3
3
3
P Encoder12
3
3
b
[
<

ultra fast |
encoders

v Enable fast encoders [~ Enable ultra fast encoders

Enable fast or >

The encoder page lists all supported encoders with their current settings. Fast encoders (replacing
encoders 1-3) can be enabled by selecting the 'Enable fast encoders' option in the bottom part of the
dialog. Ultra fast encoders (available on PoKeys56 devices) appear as encoder 26 and can also be
enabled using the check box at the bottom of the window.

For other ('normal') encoders channel A and B signals must be setup. Select the appropriate PoKeys
pin in each list. The selected pin will be automatically set as digital input.

To invert the encoder direction (instead of switching A and B signal connections physically) use the
'Invert' option. The check box in the sixth column enables 4x greater encoder resolution. The second
to last column enables selection of encoder to Mach3 OEM DRO mapping.

The option in the last column 'Pendant' tells PoKeys plugin which encoder is used as MPG on the
pendant. In case the 'Pendant mode' is enabled and there is an invalid signal from connected
pendant, changes of encoders marked with 'Pendant’ will have no effect on Mach3 or motion.

MPG (manual pulse generator) setup

PoKeys plugin ties itself directly into Mach3 core and does not represent a device a an LPT port-based
extension. Therefore Mach3's Ports and Pins configuration should not be used to setup the MPGs.
If you configure MPG in Mach3's Ports and Pins dialog, these MPGs won't work with PoKeys.

In order to setup MPG, follow the instructions above for an encoder, but select 'DRO 101 (MPG1)'
(for MPG1), 'DRO 102' (for MPG2) or 'DRO 103' (for MPG3) in DRO field for that encoder. Also note,
that the corresponding MPG must be only enabled in Mach3's Ports and pins under MPG tab.

If PoKeys Pulse engine is used, 'Let PoKeys handle MPG jogging' must be checked.
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Matrix keyboard setup

The matrix keyboard setup gives the options to activate matrix keyboard, select its width and height

and assign PoKeys pins to matrix keyboard row and column connections.

The selected pins are automatically setup as digital inputs and outputs.

: R =) Matrix keyboard
Enable matrix _ PYM | Arog nputs | —= I
PoKeysmapping | Encoders settings Malix keyboard seltings | Puse 5
keyboard option Mg o v B =
‘ Pin number
E S Row pins ROW
C» o = connections
ow in -
E‘@ Column pins
= b Coumn1
L— b column2

Column
connections

0K | Canced | epy |

To setup mapping of matrix keyboard keys to OEM LEDs and buttons, go back to 'PoKeys mapping'
tab and select appropriate functions for the matrix keyboard entries in the list of available 10s.
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LCD setup

The LCD configuration dialog can be used to enable LCD, select connection option (primary or
secondary pins, as defined in the PoKeys manual), select LCD size and edit contents of the LCD.

Device settings (==
E na b | e I-C D an d PWM | Analog inpits | Impot/Bxport settings |
. Pokeysmapping |  Encodemsseffings |  Mtrckeyboard settings | Pulse engine setfings LCD ! E d It co nte ntS 1
connection I
. . P> [ Enable LCD  [Prmary pins & | b Utt on
selection option - =] <

LCD size

Connections

'cheatsheet’

Cancel

To edit the LCD contents, setup the LCD first, then click on 'Edit contents' button. The following
dialog will appear

Row 1 | Row 2 | Row 3 | Row 4 |
User label: | X
Variable:, —{DRO 178: Machine X coord - X Wark Offset = | MR
Format/ | 3 places, 4 defimals, leading zeros j Change

X:0012.8534

Preview:

[ X:0012.8534

The dialog holds as many tabs as there are configured LCD lines in the previous step. The 'Row 1'
dialog is used to setup only the line 1 of the LCD display (‘Row 2, ... are used to setup the other lines
of the display).

Each row can hold multiple entries — either label only, either holding a numeric display of one of the
available variables. To add a new entry, enter the 'User label' (optional), select a variable you would
like to display and its display format. Then click 'Add' button. The contents list will be updated with
the new entry. To remove the entry, double-click on it. Although entries are displayed in the list in
the vertical manner, they are combined on the LCD horizontally as is displayed in the 'Preview’ field
at the bottom.
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PWM (Pulse-width modulated) outputs

PoKeys devices support up to 6 pulse-width modulated digital outputs. All outputs share the same
PWM total period (specified in microseconds) and have separetely configurable duty cycles. Duty
cycles can be specified either in 0-100% or as raw PWM duty cycle period in microseconds.

Device settings @
PoKeys mapping | Encoders settings | Matrix keyboard settings | Pulse engine settings | LCD |
PW M tota I PWIM | Anslog inputs | Import/Export settings | .
Fixed PWM
pel’IOd Sett'ng PWMWUS—: Frequency: 50.000 kHz ’/ Value Selectlon
Pin 17 ~| OEMDROD: | | Ficed value:  [15.000000 4=,
}'LMB.: toDRO v | OEMDRO: [DRO 173: Machine Y cogg - Y \ | Fired value:
Output PWM | _L—Fn1s [dsabled =] OEMDRO: | =] Foed valuer Mach OEM DRO
ma ppl ng Pin 20: |disabled | OEMDRO: | | Fored value: I )
. Pin21 [disabled ] OEMDRO: | ] Fixed value selection
selection Pin 22: [disabled | OEMDRO: | | Ficed value:
oK Cancel | |

Each PWM output can be deactivated, mapped to Mach3 OEM DRO (PWM period in microseconds or
in %) or assigned a fixed value (PWM period in microseconds or in %).
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Analog inputs

Available analog inputs on the PoKeys device (pins 43-47 on PoKeys55 and pins 41-47 on PoKeys56)
can be either mapped to Mach3 OEM DRO register or used as an analog joystick axis, used for

jogging.

Analog inputs are displayed as 12-bit value (10-bit analog values on PoKeys55 devices are up-scaled
to 12-bit) and can be configured with user specific offset and gain value using the following formula:

Ugap — Uoffset

4096 ‘gain

Ucorrected =

where Ucorrecteq IS the corrected value of analog to digital readout uyp using the offset u,rfger and
gain Ugqn. The offset and gain values can be adjusted for each analog input separately. Mapping to

DRO or analog joystick is done using the corrected value U, yprected-

F— . .
= : : : : @ Analog joystick
PoKeys mapping | Encoders setings | Matrix keyboard settings | Pulse engine settings | LCD | . .
Raw analog PWIM Analog inpus impott/Eor setings it— axis selection
in put va I ue e Cument value  Offset Gain Comected value Analog joystick
ms nssav) [1982 [2000  [0002 fone RS Mach3 OEM
Analeg input 42: [1896 (1608 V) vz.nnw.nnn sy v| |none  ——= DRO selection
u
of fset R |DW /: [0.000 [Notused =] [none -1
W&m |_1W [poo0  [0.000 [Notused x| |none =] Ana |0g joystick
P
u | |~ Tnaeginput 45: [0 pdlV) [0 oo [oooo [Notused  _=| Jnone =] test window (x-y)
gain
46: [2358(1900V) [0 [poo0  [o.000 [Netused ] frone =]
" Analog nput 47: [00000V) [0 [boon [ooo % [none =] Analog joystick
u - . .
corrected nclog oystick o T| calibration
[ Enable analog joystick
E : ; ] Deadband: |20
nable analog joystick > L —
Caibrate [ Analog joystick
[~ Use OEM LED 1911 to enable the joystick ‘_\_‘
Analog joystick deadband calibration
OK Cancel | |

Analog joystick functionality enables convenient jogging option. Based on the analog voltage, present
on the selected pin, the selected axis can be jogged progressively. To enable analog joystick, assign
the axes in the 'Analog joystick' column and click 'Calibrate' button at the bottom of the dialog. A
simple wizard will walk you through the process and enable you to calibrate (automatically set the
gain and offset values) based on your input. After the successfull calibration, enable analog joystick
functionality by checking the box 'Enable analog joystick'.

To disable unwanted jogging in zero position, adjust the parameter 'Deadband' based on the noise of
your analog input (enter value in analog value ticks — 0 to 2048). If the |uAD - uoffset| < Ugeadband

the axis will not be jogged.

If 'Use OEM LED 1911 to enable the joystick' option is checked, analog joystick can be enabled and
disabled using the OEM LED 1911 signal.

www.poscope.com
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PoKeys IO status

This tab gives the user an overview of the PoKeys inputs and outputs. PoKeys pins are represented as
a grid of colored squares, each resembling a single PoKeys pin and encoder values are listed at the
bottom of the dialog.

By clicking the 'Open status', a floating dialog is diplayed, giving the user an overview of PoKeys
inputs and outputs, encoder values and PoKeys Pulse engine states even when configuration dialog is
closed.

Pokeysmapping | Encoderssetings | Matnekeyboardsetings | MatacLED |  Pulseengnesstings |
o | PWM |  Aualogiputs | Msc PoKeys 0 status | impot/Export setiings
ol LI BB B tesens
9-16 ...... . D Digital input - off
17-24 . DDDD.D . Digltal input - an
25-32 I:‘.. D Digital output - off
33 . Digital output - on
Ll Tl El Analog input
N a9
I
[ Encoders
[l 16 — — — — — l
[l _ _ _ _ _
| _ _ _ _ _
I - [~ Show status window on startup Openstatus |
| [ox | cancel | oo |

Other (miscellaneous) settings
Misc tab contains additional miscallaneous settings.

Device settings (=3
PoKeysmapping | Encoders seftings Mairic keyboard settings | MaticLED |  Pulse engine seitings |
Lco | PwM | Ancloginpus Mise | PoKeys 0 status | import/Export settings

I~ {issert eset on connection {aile: Unavailable devices
I Disable the unavalable devices display on startup

O The following Pokeys devices are unavailable:
[¥ Enable PolL shared data interchange first 27 sots) BRI s ™ Pokeys, Serial=25000
I Use slots 21-27to send data from Mach3to PoKeys Val sddresses (1000-2255) Pokeys, Serial=25002

OK | Cancel Lpply

Assert 'Reset' on connection failure: if checked, Mach3 will be but into 'Reset' mode when the
connection with the PoKeys device is dropped.

Disable the unavailable devices display on startup: if checked, PoKeys plugin won't display the
'Unavailable devices' window on Mach3 startup if the current device is not available
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PolL shared data interchange

This option enables interchange between PolL shared slots (see PoBlocks manual) and Mach3 DRO
registers. Once enabled, first 27 shared data slots are copied from PoKeys PolL core to Mach3 DROs,
starting by the Mach3 DRO number, specified in the field on the right (values between 1000 and
2255 are valid).

If 'Use slots 21-27 to send data from Mach3 to PoKeys' option is enabled, slots 21 to 27 are read from
specified Mach3 DRO registers and sent to PoKeys PolL core.

Custom operations can be performed on data from various PoKeys peripherals and result forwarded
to Mach3 (e.g. spindle speed calculation, product counting, PID control with reference set by Mach3,

).

Reading and writing of 10 from VB script

PoKeys Mach3 plugin exposes each PoKeys device (named PoKeys_{serial}, where serial is the serial
number of the PoKeys device) as 100 virtual 10 pins that can be accessed from Mach3 VB script with
the following functions:

GetlODevName( DeviID As Short ) Return String
DevID - Device ID's start at zero and go up.

Return - Returns the name of the Divice as a String. If the device ID is out of range the return will be
"NoDevice"

GetlODevinput( DevID As Short , IODNumber As Short ) Return Double
DevID - Device ID's start at zero and go up.
IONumber - The number of the 10 Starting at zero (Pin number -1)

Return - Returns the value of an input OR the value that an output is set to . If the device is not found
a return of 999 will be sent back.

SetlODevOutput(DevID As Short , IONumber As Short, Value As Double)
Return Short

DevID - Device ID's start at zero and go up.

IONumber - The number of the 10 Starting at zero (Pin number -1)

Value - Any value to set the output to. for digital outputs 0 and 1 are used as on and off
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Return - Return of 0 if there are no faults, 1 is returned if he pin is not found, 2 is returned if the pin
is an output pin.

Example script (finds the PoKeys device with the serial number 25000, then toggles the 10 1
on and off at a rate of 1 Hz):

Sub Main()
DevName = "PoKeys 25000"
Outputnumber = 1

DevID = -1

Do
DevID = DevID+1
SearchName = GetlODevName(DevID)'Search for the Device
If(SearchName = "NoDevice") Then
MsgBox ("Error Finding Device")
Exit Sub
End If
Loop While (DevName <> SearchName)

For d=0 To 60'Loop 60 times to toggle the output on and off for one min
r = SetlODevOutput(DevID,Outputnumber,1)'Activate the output
If(r<>0) Then

MsgBox("Output#" & Outputnumber & " " & GetlODevIOName(DevID,Outputnumber) & " is Not
an

output" )

Exit Sub
End If
Sleep(500) 'Wait .5 sec
SetlODevOutput(DevID,Outputnumber,0)'Turn the output off
Sleep(500)'Wait .5 sec

Next d
End Sub

Main
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Additional OEM buttons

OEM button Function

1900 Plugin Jog Toggle

1901 Plugin Jog +

1902 Plugin Jog -

1903 Plugin Rapid Jog Toggle

1904 Plugin Goto Q's

1910 Plugin Spindle CW

1911 Plugin Spindle Stop

1912 Plugin Spindle CCW

Additional OEM LEDs

OEM LED Function

1900 Plugin Jog X axis LED

1901 Plugin Jog Y axis LED

1902 Plugin Jog Z axis LED

1903 Plugin Jog A axis LED

1904 Plugin Jog B axis LED

1905 Plugin Jog C axis LED

1906 Plugin Jog Select 0.001 increment LED
1907 Plugin Jog Select 0.01 increment LED
1908 Plugin Jog Select 0.1 increment LED
1909 Plugin Jog Select 1 increment LED
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Pulse engine v2 operating principles

PoKeys Pulse engine v2 (upgrade of the original PoKeys Pulse engine) is available on PoKeys56U and
PoKeys56E devices and enables a direct control of a positioning systems that accepts step/direction
signals (stepper motors, servo systems, etc.).

PoKeys Pulse engine divides the operations into 1 millisecond time slots, during which the pulse
frequency is held constant, and supports the generation of up to 25 pulses per 1 millisecond time slot
using integrated pulse generator or up to 125 pulses per 1 millisecond time slot using external pulse
generator circuit (which equates to 25/125 kHz maximum pulse frequency supported).

At each time slot beginning, the selected limit and home switches are read and evaluated. If
emergency switch or any activated limit switch (enabled in the configuration) is tripped, the pulse
engine is put into Error mode and no more pulses are generated (with hard-stop mechanism). Limit
switches can be disabled using the ‘Limit override’ function. In addition, PoKeys pulse engine also
supports ‘Soft-limit’ function, which limits the machine motion using the virtual limit switches.

> e
4 Pul ine stat trol ol o
s Pulse engine status/control o -
Enable pulse engine [[] Lock  Pulse generator State: 0 I
[] Enable safety charge pump output on pin 53 () 3eh integrated
[ Invert emergency input polarity @ extemal (8 3 channels [ Extended 10 func -
Ao X | s [ ois Z [ ods A [ Aeas B [ feas C [ s 7 [ Ais 8 |
Switch corfiguration Motion parameters
. Homing
[ Limit+ pin |0 z [ Invert ads direction
[E Limit- pin [0 [ Intemal motion cortroller activated Running
) T
M Home;"Rt_af switch: Homing °gging
° disabled [ Invert homing direction
© onpin B Speed: [0 2| % of ful Fo
Retum speed: |0 2 % of homing ovemide
Note: pin 0 equals fo external L0 Maximum speed: 0 pulses/s Enable axds power:
Stopped
Huis enable outputonpin |0 12 Maximum acceleration: 0 pulses/s"2 Limit triggered
MPG jog setup Madimum deceleration: 0 pulses/s"2 Emergency
Enable charge pump:
Encoder: Disabled [ Enable soft limit [T Stopped
Muttiplier: 0 = Maximum position: 0 [ Limit triggered
[ Emergency

Minimum position: 0

—

Pulse enaine test

X Stopped 0 L- |H |[L+
Y Stopped 0 L- |H |[L+
z Stopped 0 L- |H |[L+
A Stopped 0 L- |H |[L+
H B | Stopped 0 - |H [+
c Stopped 0 L- H |L+ I
7 Stopped 0 L- |H |[L+
8 Stopped 0 L- |[H |[L+
Jog speed: ¢ |_ k(150
h

Figure 4: Pulse engine configuration window in PoKeys configuration software
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PoKeys Pulse engine operates in different modes with additional modes selectable per each axis.

Modes of operation

e Stopped: the pulse engine does not generate any pulses.

e Error: the pulse engine encountered an error (e.g. limit switch was activated).

e Homing: homing mode is activated. In this mode, one or more axes can be homed. The
selected axis (or axes) moves in negative direction at predefined fraction of the maximum
speed until the home switch is tripped. Then, the direction is changed to positive and speed
decreased to half the previous speed. When the switch is tripped, the internal position
counter is reset and the axis is commanded to stop. This operation does not include moving
back to position 0. The state of homing procedure is reflected in axes states.

e Probing: during probing, selected axes are actuated by PoKeys device until a probe signal has
changed to a predefined state. The position of the axes is saved and the motion is stopped.

e (MPG) Jogging: if axis has an MPG assigned, the MPG jog is done by PoKeys device itself
using the MPG multiplier value.

e Running: normal operation mode. In this mode, each axis can be put into either the ‘buffer’
mode (the internal controller is disabled and the slots are fed direclty from a slot buffer,
which must be constantly filled by the external application) or into the ‘internal controller
mode’:

o internal position control: moves the axis to the desired position, following the
limitations set by the axis parameters,

o internal speed control: moves the axis at the desired speed, following the limitations
set by the axis parameters.

Internal controller modes and buffer mode utilize separate internal buffers for operation. Hence,
changing between internal or external (buffered) mode does not require clearing the motion buffers.
Moreover, internal controller can be used on selected axes in parallel to the external (buffered)
mode on other axes (new to Pulse engine v2).

In buffer (slave) mode, the generated motion is transferred and temporarily stored in the timeslot
buffer - a 128-slots deep buffer that holds pulse frequencies for each axis, giving a 128 millisecond
buffered motion period. Each slot entry in the buffer holds 16 bytes (2 byte per axis) and each axis
entry uses 15-bits for pulse frequency and MSB bit for the direction signal (if MSB bit is set, the
direction output is activated). Although buffer holds 16 bytes per time slot, only [number of activated
axes] bytes are transferred for each slot using default ‘Fill motion buffer’ command.

Fill buffer command is used to transfer the data to the slot buffer. Application that uses the fill buffer
command should send as much time slot data as possible. PoKeys Pulse engine will then return the
number of accepted time slots. This omits the need of additional query on the buffer free space in
PoKeys Pulse engine buffer. Application should only then increase the 'read pointer' based on the
number of accepted slots. Additionally, fill buffer command returns a number of parameters of the
pulse engine (position, engine state, state of limit and home switches and states of each axis).

In Mach3 plugin, PoKeys Pulse engine operates in buffer (slave) mode during job execution and
executes the motion, generated by Mach3 motion planner. During jogging, MPG jogging, homing,
probing operations, the selected axis is switched to internal motion controller, enabling real-time
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responses and high accuracy of positioning. MPG jogging uses encoder (MPG) values directly to feed
the internal motion controller with the up-to-date information on MPG position. This results in fast
responses of the machine to the MPG input.

Safety charge-pump output

When activated, 5 kHz square safety charge-pump signal is present on pin 53 if the Pulse engine is in
normal operating mode. The safety charge-pump in other operating mode can be enabled by the
user by selecting the ‘Enable charge-pump’ check boxes.

In Mach3 plugin, the user can select whether charge pump output is active during emergency.

Motor driver enable outputs

Motor driver enable outputs are available only with conjunction with PoKeysCNCaddon. User can
select modes in which the motor drivers are enabled by selecting the ‘Enable axis power’ check
boxes.

In Mach3 plugin, the motor driver enable outputs settings are joined with safety charge-pump
settings.

Axis parameters
Internal mode uses the following axis parameters of motion:

e Maximum speed: maximum frequency of pulses (in pulses/s)

e Acceleration: maximum acceleration (in pulses/s*2)

e Deceleration: maximum deceleration (in pulses/s”2)

e Limit and home switches configuration

e Direction change configuration: direction can be changed separately for each of the axes

e Homing direction configuration: direction of homing can be changed separately for each of
the axes

Custom external pulse generator without IO functionality

External pulse generator is a simple circuit for deserializing step and direction data, coming from
PoKeys device. The circuit uses 74HCT595 IC that is connected to PoKeys board as shown in the table
below.

Two 74HCT595 can be cascaded in order to support 8 axes, but single one can be used for up to 4
axes. When cascading, CLOCK and LATCH signals are shared between both ICs, while DATA out (pin 9)
of the first IC is used as DATA signal of the second IC.

Pin Description PoKeys56U PoKeys56E/57E
pin pin

5V 5V power supply 5V 5V

GND PoKeys ground GND GND

DATA Signal for pulse generation 23 9

CLOCK Signal for pulse generation 25 11

LATCH Signal for pulse generation 26 51
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100n2V

DATA to next 4 axe

GNDi-Il—”TO-{
—
DA 4y gp a0 ST
CLOCK 11 > QB —5—100r5FE55
10 XK QC —3— 105155
5V b—— /SCLR QD 7 L00r=Fem s
QE 100
LATCH 12 5 - DIR+3
REX QF 6 10 5rERa
QG 100
H 7 ﬁ DIR+4
IoE S 9
L OQHr ——
GNDi | 74HCT595
GNDi
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Frequently asked questions

Whenever Mach “reset” is blinking the stepper motor power is engaged, and you cannot turn the
motor shaft with your fingers. When “reset” is released, the motors loose power.

There is an option 'Invert enabled signal' in the 'Pulse engine' tab of the PoKeys Mach3 plugin. There
are two types of stepper drivers - ones expect active low signal for enabling the outputs, the others
expect active high signal. Since PoKeys is not a LPT port extension, the Mach3's Ports & Pins is not
functional and all configuration is done via PoKeys plugin configuration dialogs.

LCD | PWM | Ansloginputs | Msc | PoKeysiOstatus |  Import/Beport settings |
PoKeysmapping | Encodersseftings | Matixkeyboardsettings |  Matrix LED Pulse engine ssttings
Pulse engine configuration: [ErE R =R 0] - Emergency STOP on pin 52 (NC switch)
Srmo I Invert emergency sop input
I~ Enable safety charge pump fpin 53)
[~ Enable in emergency (Reset]
s X rgency (Reset)
‘ 0 it abled > | Invert  Limit- Disabled > | Invert
Home/Ref m [Disabled +| T Inver
I s Y
Il [ 0 Umit= [ [Disabled <[ T mvert  Lmit- m [Disabled ~| T Invert i
i Resetto 0 I Invert enabled signal Home/Ref M |Disabled v| I Invet :
s Z
[ 0 Lt [ [Disabled | iven  Limt- 1 [Disabled =| T Invert
Resetto 0 [ Invert enabled signal Home/Ref Disabled > invert I
s 4
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Resetto 0 ™ Invert enabled signal Home/Ref Disabled « | Invert

I Probinginput | Disabled > | I Invert

| ok | cancd |

I really do not know how to set up the spindle control. Normally | would use for example the S60
(for spindle speed of 60 to produce an analog output to control the spindle). |1 do not know how to
tell the pokeys CNC addon board how to pick up this S command.

This is achieved using the PWM output of the PoKeys board, connected to the pin 3 of the
PoKeysCNCaddon board connection. Go to PoKeys Mach3 plugin configuration, tab 'PWM', select
'Map to DRO in %' and select DRO202. Then set the appropriate multiplier that the DRO value is
multiplied with before sending it to the output (the output goes from 0 to 100 %, so in case you have
values between 0 and 500 in this DRO, set the multiplier to 0.2). If you want to lower the output
range, lower the multiplier value (digitally scale the output voltage instead of using the pot).

Similarly, spindle relay outputs can be configured in the 'PoKeys mapping' tab for one of the pins (for
example, configuring one pin as Digital output and mapping it to LED 11 (Spindle ON LED).
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Please read the following notes

All information included in this document is current as of the date this document is issued. Such information, however,
is subject to change without any prior notice.

Polabs does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of PolLabs products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property
rights of PolLabs or others. PolLabs claims the copyright of, and retains the rights to, all material (software, documents,
etc.) contained in this release. You may copy and distribute the entire release in its original state, but must not copy
individual items within the release other than for backup purposes.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the
operation of the products and application examples. You are fully responsible for the incorporation of these circuits,
software, and information in the design of your equipment. PoLabs assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

Polabs has used reasonable care in preparing the information included in this document, but PoLabs does not warrant
that such information is error free. Polabs assumes no liability whatsoever for any damages incurred by you resulting
from errors in or omissions from the information included herein.

Polabs devices may be used in equipment that does not impose a threat to human life in case of the malfunctioning,
such as: computer interfaces, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment, and industrial robots.
Measures such as fail-safe function and redundant design should be taken to ensure reliability and safety when Polabs
devices are used for or in connection with equipment that requires higher reliability, for example: traffic control
systems, anti-disaster systems, anticrime systems, safety equipment, medical equipment not specifically designed for
life support, and other similar applications.

Polabs devices shall not be used for or in connection with equipment that requires an extremely high level of reliability
and safety, as for example: aircraft systems, aerospace equipment, nuclear reactor control systems, medical equipment
or systems for life support (e.g. artificial life support devices or systems), and any other applications or purposes that
pose a direct threat to human life.

You should use the Polabs products described in this document within the range specified by PolLabs, especially with
respect to the maximum rating, operating supply voltage range and other product characteristics. PoLabs shall have no
liability for malfunctions or damages arising out of the use of PoLabs products beyond such specified ranges.

Although Polabs endeavors to improve the quality and reliability of its products, semiconductor products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions.
Further, PolLabs products are not subject to radiation resistance design. Please be sure to implement safety measures
to guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of
a Polabs product, such as safety design for hardware and software including but not limited to redundancy, fire control
and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

Usage: the software in this release is for use only with PoLabs products or with data collected using PoLabs products.
Fitness for purpose: no two applications are the same, so PolLabs cannot guarantee that its equipment or software is
suitable for a given application. It is therefore the user's responsibility to ensure that the product is suitable for the
user's application.

Viruses: this software was continuously monitored for viruses during production, however the user is responsible for
virus checking the software once it is installed.

Upgrades: we provide upgrades, free of charge, from our web site at www.poscope.com. We reserve the right to charge
for updates or replacements sent out on physical media.

Please contact a PolLabs support for details as to environmental matters such as the environmental compatibility of
each Polabs product. Please use Polabs products in compliance with all applicable laws and regulations that regulate
the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. PoLabs assumes no
liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Please contact a Polabs support at support@poscope.com if you have any questions regarding the information
contained in this document or PolLabs products, or if you have any other inquiries.

The licensee agrees to allow access to this software only to persons who have been informed of and agree to abide by
these conditions.

Trademarks: Windows is a registered trademark of Microsoft Corporation. PoKeys, PoKeys55, PoKeys56U, PoKeys56E,
PoScope, PolLabs and others are internationally registered trademarks.
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