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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.

PolLabs 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 PoLabs or others. PoLabs 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. PolLabs assumes no responsibility for any losses incurred by you or third parties arising from the use of
these circuits, software, or information.

PolLabs has used reasonable care in preparing the information included in this document, but PolLabs 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.

PolLabs 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.
PolLabs 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, PoLabs 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 Polabs support for details as to environmental matters such as the environmental compatibility of each PolLabs
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 PoLabs 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, PoKeys57U,
PoKeys57E, PoKeys57CNC, PoKeys57CNCdb25, PoScope, PoLabs and others are internationally registered trademarks.
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1. Introduction

PoKeys products line consists of simple, easy-to-use USB and network devices with the extended list
of features making them powerful input/output devices. PoKeys57CNC features both USB and
Ethernet connectivity, giving user an option to select the preferred connection for the application.
The device is highly adjustable and as such requires no complex knowledge on device programming.

PoKeys57CNC is a blend between general purpose PoKeys device and motor controller. The device is
targeted primarily for controlling up to 8 STEP/DIR signal driven motors (stepper motors, servo
drives, etc.) in various applications with the addition of powerful PoKeys device features. Device
contains dedicated connectors for connections with motor drivers, pendants, (HD44780-compatible)
LCD module, etc. In addition, 5 analog inputs with 12-bit resolution are available. The device also
features four galvanically-isolated open-collector outputs and 0 to 10 V analog output.

The device runs the PolL core and is fully compatible with PoBlocks graphical programming software,
bringing Programmable Logic Controller to a motor controller board. PoBlocks can be used to simply
automate different peripherals and interchange data with other software applications that are using
PoKeys57CNC device.

PoKeys USB products integrate support for virtual USB keyboard and USB joystick, which can be used
to emulate a standard USB keyboard and joystick. Digital input pins can be mapped to virtual
keyboard and joystick keys, while analog inputs can be mapped to virtual joystick axes. Configuration
is simple by using our intuitive graphical PoKeys configuration application, where each function can
also be tested.

A dedicated PoExtBus/PoNET connector can be used to extend the number of digital outputs for
additional 80 outputs in the form of either relay outputs or open-collector outputs. It can also be
used to connect various additional peripherals (e.g. PoKeyskBD48CNC pendant) and I°C sensors.

Third-party application developers that are adding the support for PoKeys devices, are encouraged to
use the supplied communication DLL that can be simply used in the different .NET framework based
applications and various other programming languages that provide support for ActiveX interface.
There is even an open-source cross-platform C library available at https://bitbucket.org/mbosnak/pokeyslib.

To aid developers that are communicating with PoKeys devices on the low-level, the extensive
documentation on device communication protocol can be downloaded free of charge from the
product webpage.
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. Features

Compatible with USB 1.1/2.0 HID standard,

standard English USB keyboard simulation (with triggering support for up/down keys),
standard USB joystick simulation (6 axes, 32 buttons with triggering support),

Ethernet 10/100 with DHCP client or fixed IP support,

TCP or UDP connection with the device,

Modbus TCP support (access to digital 10, analog inputs, encoder values, digital counters
values, PWM outputs, LCD display, PoExtBus devices, matrix keyboard status),

web interface with newly designed dashboard and I/O status display with multiple user
accounts,

28 digital inputs or outputs (software configurable) with pull-up resistors and available as
virtual USB keyboard keys. There are additional 4 dedicated digital outputs,

5 analog inputs (12-bit) with digital low-pass filtering (4 analog inputs also include analog
low-pass filter with 1.9 kHz cut-off frequency),

multiple encoder pair inputs with three additional dedicated high-speed encoder and one
ultra high-speed encoder inputs,

digital counters on specific digital input pins,

high performance 8-axis 125 kHz pulse engine with dedicated motor connectors,

up to 16x8 matrix keyboard with triggered keys/alternate function support,

up to 4 high-speed fully configurable PWM outputs (25MHz PWM timer) - two of them with
open-collector transistor outputs,

dedicated connector for HD44780-based character LCD (up to 4x20 characters),

dedicated connector for PoPendantl,

PoExtBus support for adding up to 10 external shift registers (e.g. PoExtBusOC16,
PoExtBusRE, etc.),

PoNET devices support (48-key CNC keyboard),

fail-safe support in case of communication interruption,

support for up to 100 sensors, that can be connected to I°C bus, 1-wire bus or on the general
purpose analog inputs,

intuitive and user-friendly software,

third-party support via communication DLL library and extensive protocol specification
document that allows porting to other systems.
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3. Device hardware description - PoKeys57CNC v2.1
PoKeys57CNC v2.10

pinout illustration
Copyright © PolLabs
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4. Device hardware description - PoKeys57CNC v1.2 - v1.7
Galvanically isolated /O
PoKeys57CNC v1.2

pinout illustration
Copyright © PolLabs
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Devices prior to PoKeys57CNC v1.2 (different 26-pin ‘Test |0’ connector pinut):

Galvanically isolated I/O
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5. PoKeys57CNC connector pinout

5.1. Pintypes
Type code Description \

DISP 5 V digital input with input filtering

DI33P 3,3 V digital input with input filtering

DO5 5 V digital output

DO5_D 5 V digital output without series resistor

DIO33 3,3 V digital input or output without filtering

0ococ Opto-coupled open-collector output

OCSSR Open-collector outputs for SSR

REL Relay output

AN33 3,3 V analog input without filtering

AN33F 3,3 V analog input with 1,9 kHz low-pass
filtering

See chapter 5.15 Pin types for details on the listed pin types.

5.2. Power supply

Pin Type Function
1 Supply input Positive power supply 6-26V (marked with +)

2 Supply input Negative power supply (ground)

PoKeys57CNC requires external 6-26V power supply to be connected to the board in order for the
device to operate correctly (device may not operate according to the specifications if the external

power supply is not present). The device uses switching power converter to scale down the input

power supply to 5V. The power supply should be capable of providing at least 2.5W.

The PoKeys57CNC v1.2 features a jumper to select the power supply source. Move the jumper to
the ‘USB’ position during testing the board without the external power supply connected. Otherwise,
put the jumper to the ‘EXT’ position.

Power supply

External GND

Power supply
selection jumper
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5.3. SSR (Solid State Relay) connector

1 OCSSR SSR2 output
2 +5V +5V output (power supply to SSR relay)
3 OCSSR SSR1 output

The solid state relays should be connected between +5V output and corresponding SSR output pin.
Note: all +5V output pins on the board share the same power supply and the current is distributed to
all loads.

5.4. Relays connector

1 REL Relay 2 NO
2 REL Relay 2 common
3 REL Relay 1 NO
4 REL Relay 1 common

5.5. Galvanically isolated I/0s
This connector contains special 1/0O signals that are galvanically isolated from the rest of the board.
Signals on pins 2 and 3 should only be referenced to GNDi points (available on pins 1 and 4).

Pin Type Label Function

1 GNDi GNDi Isolated ground connection (for use only with signals on this connector)
2 DI5P SpEr Spindle error input

3 - 1ov 0-10V analog output

4 GNDi GNDi Isolated ground connection
> ococ  oca+ Open collector output 4

6 OCoC oc4-

7 0coC  Ocs+ Open collector output 3

8 OCoC 0cC3-

9 Ococ _ ocar Open collector output 2

10 O0COC O0cC2-

11 ococ 0Cl+ Open collector output 1

12 0OCOC OcC1-

Note: OC1-OC4 output LED indicators are labelled incorrectly on the PCB — OC4 indicates state of
output OC1, OC3 of OC2 etc.

5.6. LCD connector

Pin Type Label Function

1 GND GND Ground

2 +5V +5V +5V power supply for LCD

3 DIO33 RST LCD contrast voltage, also used as PoKeys pin 18 with PWM and reset pin
(see Device recovery mode for more details)

4 DIO33 RS LCD RS signal, also used as PoKeys pin 29"

! Digital counter functionality can be enabled for this pin
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5 DIO33 R/W LCD R/W signal, also used as PoKeys pin 28

6 DIO33 E LCD Enable signal, also used as PoKeys pin 30"

7 - - not connected

8 - - not connected

9 - - not connected

10 - - not connected

11 DIO33 D4 LCD D4 signal, also used as PoKeys pin 26

12 DIO33 D5 LCD D5 signal, also used as PoKeys pin 25

13 DIO33 D6 LCD D6 signal, also used as PoKeys pin 24

14 DIO33 D7 LCD D7 signal, also used as PoKeys pin 23

15 +5V LED+ +5 V power supply for LCD backlight with 4,7 Q resistor in series

16 OC LED- Open-collector output (max. 100 mA), also used as PoKeys pin 22 with
PWM

5.7. Pendant connector

\ Pin Type Label Function
1 +5V +5V +5 V power supply to pendant (used for encoder/MPG power)
2 GND GND Ground
3 GND GND Ground
4 DI33P  E-stop E-stop signal input, also used as PoKeys pin 52 (connect E-stop switch

between pins 4 and 6) - see notes below

5 DIO33  FastEncA  Encoder channel A, also used as PoKeys pin 1°

6 GND-E E-Stop E-stop switch GND - see notes below

7 DIO33  FastEncB  Encoder channel B, also used as PoKeys pin 2*

8 GND GND Ground

9 +5V LED+ +5 V power supply for pendant LED

10 DI33P Ax-B Axis B selection signal, also used as PoKeys pin 3?

PoKeys57CNC (before v2.00): CAN bus RD
Pin not available on PoKeys57CNC v2.0 if CAN bus is selected

11 OC LED- Open-collector output (max. 100 mA), also used as PoKeys pin 21 with
PWM
12 DI33P Ax-C Axis C selection signal, also used as PoKeys pin 4

PoKeys57CNC (before v2.00): CAN bus TD
Pin not available on PoKeys57CNC v2.0 if CAN bus is selected

13 DI33P Ax-X Axis X selection signal, also used as PoKeys pin 9°
14 - - not connected

15 DI33P Ax-Y Axis Y selection signal, also used as PoKeys pin 10°
16 - - not connected

17 DI33P Ax-Z Axis Z selection signal, also used as PoKeys pin 11°
18 GND GND Ground

19 DI33P Ax-A Axis A selection signal, also used as PoKeys pin 5°
20 GND GND Ground

21 DI33P Stepxl Step x1 selection signal, also used as PoKeys pin 6°

22 GND GND Ground

23 DI33P  Stepx10 Step x10 selection signal, also used as PoKeys pin 15°

24 GND GND Ground

2 Digital counter functionality can be enabled for this pin
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25

DI33P  Step x100 Step x100 selection signal, also used as PoKeys pin 16°

26

GND GND Ground

Note: E-stop switch can be connected either to dedicated E-stop connector (red 4-pin connector) or

to pendant connector (a combination of both is also allowed since both are wired in series).

a) E-stop switch is connected to dedicated 4-pin E-stop connector between pins 2 and 3.
Jumper 'NeST' must be removed and inserted into the pendant connector between pins 4

and 6

b) E-stop switch is connected to pendant connector (between pins 4 and 6). Jumper 'NeST' must
be present
c) Two E-stop switches are connected - one to dedicated 4-pin E-stop connector (betwen pins 2

and 3) and one to pendant connector (between pins 4 and 6).

5.8. CAN connector (PoKeys57CNC since revision v2.00)

Pin Type Label Function

1 +5V +5V +5 V power supply to CAN bus
2 GND GND Ground

3 / CAN-L CAN low signal

4 / CAN-H CAN high signal

5 GND GND Ground

6 +5V +5V +5 V power supply to CAN bus

R

;,‘!

CAN bus enable jumpers §

-
n

The CAN bus function is selected via the CAN bus
enable jumpers, as shown in the picture on the
left.

CAN bus is enabled if jumpers are positioned
towards the Ethernet connector (as shown on
the left). 5-th and 6-th axis selection signals on
the Pendant connector are not available.

If jumpers are inserted on the opposite position,
CAN bus connector is not active, 5-th and 6-th
axis signals are available on the Pendant
connector.

15
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5.9. Encoders connector

Pin Type Label Function

1 +5V +5V Axis enable signal (inverted)

2 GND GND Ground

3 DIO33  uFEA Ultra-fast encoder A-channel signal input, also used as PoKeys pin 8
4 GND GND Ground

5 DIO33 uFEB Ultra-fast encoder B-channel signal input, also used as PoKeys pin 12
6 GND GND Ground

7 DIO33  uFEl Ultra-fast encoder index signal input, also used as PoKeys pin 13

8 GND GND Ground

9 DIO33 PK20 PoKeys pin 20 with PWM?

10 GND GND Ground

5.10. ADC connector

Pin Type Label Function

1 GND GND Ground

2 GND GND Ground

3 AN33F PK41 PoKeys pin 41
4 AN33F PK42 PoKeys pin 42
5 +3,3V +3,3V

6 +3,3V +3,3V

7 AN33F PK43 PoKeys pin 43
8 AN33F PK44 PoKeys pin 44
9 AN33/DIO33 PK45 PoKeys pin 45
10 GND GND Ground

3 Digital counter functionality can be enabled for this pin
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5.11. Motor connectors 1-8

Pin Type Label Function

1 DO5 /AXEn Axis enable signal (inverted)
2 GND GND Ground

3 DO5 DIR Direction signal

4 GND GND Ground

5 DO5 STEP Step signal

6 GND GND Ground

7 DI5P /JERRORin Error input signal (from stepper driver to PoKeys)
8 GND GND Ground

9 +5V 5V +5V output to stepper driver
10 GND GND Ground

5.12. Axis switches connector

Pin Type Label Function

1 GND GND Ground

2 GND GND Ground

3 DI5P AX8- Axis 8 limit- switch

4 DI5P AX8 H Axis 8 home switch

5 DI5P AX7- Axis 7 limit- switch

6 DI5P AX7 H Axis 7 home switch

7 DI5P AX6- Axis 6 (C) limit- switch
8 DI5P AX6 H Axis 6 (C) home switch
9 DI5P AX5- Axis 5 (B) limit- switch
10 DI5P AX5 H Axis 5 (B) home switch
11 DI5P AX4- Axis 4 (A) limit- switch
12 DI5P AX4 H Axis 4 (A) home switch
13 DI5P AX3- Axis 3 (Z) limit- switch
14 DI5P AX3 H Axis 3 (Z) home switch
15 DI5P AX2- Axis 2 (Y) limit- switch
16 DI5P AX2 H Axis 2 (Y) home switch
17 DI5P AX1- Axis 1 (X) limit- switch
18 DI5P AX1H Axis 1 (X) home switch
19 GND GND Ground

20 GND GND Ground

5.13. Additional limit switches

Pin Type Label Function

1 GND GND Ground

2 DI5P AX1+ Axis 1 (X) limit+ switch
3 DI5P AX2+- Axis 2 (Y) limit+ switch
4 DI5P AX3+ Axis 3 (Z) limit+ switch
5 DI5P AX4+ Axis 4 (A) limit+ switch
6 DISP AX5+ Axis 5 (B) limit+ switch
7 DI5P AX6+ Axis 6 (C) limit+ switch
8 DISP AX7+ Axis 7 limit+ switch

17
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9 DI5P AX8+ Axis 8 limit+ switch

10 GND GND Ground

11 GND GND Ground

12 DI5P Probe Probe input
On PoKeys57CNC v1.0, v1.1 and v1.2 external pull-up resistor must
be used

5.14. DB-25 (LPT-port) I0 connector
Warning: on PoKeys57CNC v1.1 the pinout is not compatible with the LPT-based stepper drivers since
the physical pin numbering sequence in PoKeys57CNC v1.1 differs from that of a real DB-25
connector. Check the pinout diagrams above.

The connector on the PoKeys57CNC v1.2 is compatible with the LPT-based stepper drivers.

Pin Type Label Function

1 DO5 /AXEn1 Axis 1 (X) enable signal (inverted)
2 DO5 STEP1 Step signal for axis 1 (X)

3 DO5 DIR1 Direction signal for axis 1 (X)
4 DO5 STEP2 Step signal for axis 2 (Y)

5 DO5 DIR2 Direction signal for axis 2 (Y)
6 DO5 STEP3 Step signal for axis 3 (2)

7 DO5 DIR3 Direction signal for axis 3 (2)
8 DO5 STEP4 Step signal for axis 4 (A)

9 DO5 DIR4 Direction signal for axis 4 (A)
10 DI5P AX3+ Axis 3 (Z) limit+ switch

11 DI5P AX5+ Axis 5 (B) limit+ switch

12 DI5P AX2+ Axis 2 (Y) limit+ switch

13 DI5P AX1+ Axis 1 (X) limit+ switch

14 DO5 D PK20 PoKeys pin 20 (output only)
15 DI5P AX4+ Axis 4 (A) limit+ switch

16 DO5_D PK45 PoKeys pin 45 (output only)
17 DO5 J/AXENn2 Axis 2 (Y) enable signal (inverted)
18 GND GND Ground

19 GND GND Ground

20 GND GND Ground

21 GND GND Ground

22 GND GND Ground

23 GND GND Ground

24 GND GND Ground

25 GND GND Ground

26 GND GND Ground
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5.15. Pin types and specifications

Type DI5P: Digital input with filtering

+5Y
10 k02
10 kHz LPF o

digital

input
Symbol Parameter Min Max Unit
Vbisp,max maximum voltage applied to DI5P pin - 5,5 Vv
Vbisp,Low applied voltage for LOW state - 0,2 \Y
Voispuien  applied voltage for HIGH state 1,6 - Vv

Type DOS5: 5 V digital output

| : 100 O -
from MCLU digital ;
output

Symbol Parameter Min Max Unit
Ibos,max maximum current supplied by DO5 pin - 8 mA
Vpos,Low voltage of LOW state (no current) - 0,1 \Y
Vbos,HiGH voltage of HIGH state (no current) 4,9 - \Y
Rpos,HiGH internal resistance of the digital output 100 TBD Ohm

Type DO5_D: 5V digital output without resistor

Symbol Parameter Min Max Unit
Ipos_pjmax ~ Maximum current supplied by DO5 pin - 50 mA
Vbos prow Voltage of LOW state (no current) - 0,1 Vv
Vpos puigh  Voltage of HIGH state (no current) 4,9 - \Y,
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Type DIO33: 3,3 V digital input or output
Digital pin directly connected to MCU.

Symbol Parameter Min Max Unit
[l pull-up current 0 (vw>=33v) -100 pA
Pin used as digital output

Ipos3,max maximum current supplied by DO33 pin - 4 mA
Vbossow  Voltage of LOW state (no current) 0 - Vv
Vbossmien  Voltage of HIGH state (no current) - 3,3 \Y
Pin used as digital input

Vbis,max maximum voltage applied to DI5 pin - 5,0 Vv
Vpis,Low applied voltage for LOW state - 0,8 Vv
Vbis,HiGH applied voltage for HIGH state 2,0 - Vv

Type OCOC: opto-coupled open-collector output

A7

from MCU ] [> OC+ -
SZ “ K open-collector
. : output

............................... OC-
-
Symbol Parameter Min Max Unit
lococ,max maximum output current - 50 mA
Vococ,pire maximum voltage applied between OC+ and OC- - 50 Vv
Vococ,iso isolation voltage (AC for 1min, R.H. 40-60%) - 3000 Virms
Type OCSSR: open-collector output for SSR (Solid State Relay)
+5\
35R
b

from MCU
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Symbol Parameter Min Max Unit
locssemax ~ Maximum current sunk by OCSSR pin - 500 mA
Uocssemax ~ Maximum voltage applied to OCSSR pin - 5 Vv

Type REL: relay output

+54
ﬁ.
Relay
""" output
l >~
from MCU
Symbol Parameter Min Max Unit
IreL,28vDC maximum current switching at 28 VDC - 10 A
lReL,125vAC maximum current switching at 125 VAC - 10 A
IreL,2a0vAcC maximum current switching at 240 VAC - 7 A
Type AN33: 3.3 V analog input
Symbol Parameter Min Max Unit
Via analog input voltage on ADC related pins -0.5 3.3 \Y
Type AN33F: 3.3 V analog input with low-pass filter
Symbol Parameter Min Max Unit
Via analog input voltage on ADC related pins -0.5 3.3 Vv
fip cut-off frequency of the analog low-pass filter 1.6 2.2 kHz

5.16. Status LEDs
o TBD
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. Requirements

- 6-26 V power supply with 2.5 W or more,
- one available USB 1.1 or USB 2.0 port,
- Ethernet connection between host computer and PoKeys57CNC device,

- USB HID device driver enabled operating system (Windows 98 SE/ME/2000/XP/Vista, Linux,
Mac 0S),

- included software requires Windows XP/Vista/7/8/8.1/10 with .NET framework 3.5 installed.
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7. Technical specifications

7.1. PoKeys57CNC dimensions
Measurements are in mm.
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7.2. Environment specifications
Parameter Min Typ Max Unit
Power supply range 6 - 26 Vv
Operating temperature 0 - 60 °C
Storage temperature -40 - 85 °C
Humidity 5 - 95 (non-condensing) % RH
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8. Installation

8.1. Using USB
PoKeys57CNC is a USB 1.1/2.0 compliant device.

Step 1: Locate a free USB 2.0 port on your
computer (1) and PoKeys57CNC board (2) and
connect them with a standard USB cable.

Step 2: Connect the PoKeys57CNC board to an
appropriate power supply (3).

Step 3: Install PoKeys software

Step 4: Open PoKeys application, connect to
your PoKeys57CNC device and enable Fast USB
interface (go to Settings > Enable Fast USB
interface).

Step 5: Remove the USB  cable from
PoKeys57CNC device and insert it again. The
computer will find a new device and search for
drivers. See FAQ section of the manual if driver
installation fails.

8.2. Using Ethernet - direct connection between PoKeys57CNC and computer
Network firewalls must allow all traffic on TCP/UDP port 20055 between PoKeys57CNC device and

PoKeys-related software running on a computer.

Step 1: Locate ethernet ports on your computer
(1) and PoKeys57CNC board (2) and connect
them with RJ-45 cable (standard network cable).

Step 2: Connect the PoKeys57CNC board to an
appropriate power supply (3).

Step 3: Configure your computer's network card
with a static IP address in the 192.168.x.x range

Step 4: Install PoKeys software

Step 5: Start PoKeys software, select the
PoKeys57CNC device in the list and click on
'Configure' button. Select the unique IP address
for the PoKeys57CNC device in the same range as
the computer's network card

24
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8.3. Using Ethernet - PoKeys57CNC connected to a network with DHCP server
Network firewalls must allow all traffic on TCP/UDP port 20055 between PoKeys57CNC device and
PoKeys-related software running on a computer.

Step 1: Locate ethernet ports on your router (1)

and PoKeys57CNC board (2) and connect them
quﬁ with RJ-45 cable (standard network cable).
@n:i. — e |

Step 2: Connect the PoKeys57CNC board to an

AN appropriate power supply (3).
1

Step 3: Install PoKeys software

8.1. Using USB and Ethernet

PoKeys57CNC device can also be connected to computer by using both the USB and Ethernet
connection. In this case, applications will detect two instances of PoKeys57CNC devices and USB
connection will be selected by default by third-party applications.

Follow the above instructions on connecting the PoKeys57CNC device over Ethernet and USB.

8.2. Motor drivers and peripherals installation

Connect motor drivers to dedicated 10-pin axis motor connectors, marked as MOTOR1, MOTOR2 ...
MOTORS.

Connect pendant to the dedicated pendant connector.
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9. PoKeys configuration options

9.1. Digital inputs and outputs
Unlike generic PoKeys devices, PoKeys57CNC doesn’t have generic pin headers with fully
customizable pin functions. Certain pins of the dedicated connectors on PoKeys57CNC can be reused
for other purposes if not used by the specific peripheral device. See the connector pinout diagram to
discover which pins can be reused as digital inputs or digital outputs. Pin numbers were assigned
according to the available functions of each pin in order to keep the device back-compatible with 3™
party software.

Although primarily targetted for CNC applications, PoKeys57CNC shares the same virtual USB
keyboard and joystick capability of PoKeys USB series of devices. Digital pins can be mapped to
virtual keyboard keys or virtual joystick buttons. On activation, PoKeys device sends a USB message
with the key code and modifier associated with this pin. Moreover, PoKeys57CNC device can also
simulate a series of key presses, what is called a macro sequence. Up to 64 different macro
sequences can be setup with the combined total length of 3584 characters with each macro
sequence shorter than 128 keys. All macros can be labelled with a 7-character name.

An extension to the USB keyboard mapping described above, PoKeys supports also triggered
mapping of inputs to USB keyboard keys. In triggered mapping mode, only pin state transitions (low-
to-high or high-to-low trigger a USB key press) with different key combinations for each transition.

Type-matic like repeat and delay is an additional extension to the triggered key mapping. Instead of
relying on the user’s system to trigger key repeat events, PoKeys can be configured to simulate
repeated key presses at the predefined rate (period between two key presses is adjustable in 5 ms
cycles — 0.78 to 200 repeats possible?) after a predefined delay (adjustable in steps of 5 ms — 0 to
1275 ms possible).

PoKeys configuration software usage

There is graphical representation for configuration of each PoKeys device’s pin on left and right side
of main window. To change pin function, click on pin name and change its function in central ‘Pin
settings’ frame.

e
5

ngre
KeysSTCNC (04 Sar. AS000) =

Send 1o devies

LILEE TEETTTE

Figure 1: PoKeys configuration window

* The maximum repeat rate depends on the user's system
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There are 6 main pin functions possible: inactive, digital input, triggered digital input, digital output,
analog input, depending on the capabilities of each pin.

Inactive
Any pin (except those fixly mapped to an activated peripheral) can be set as inactive. Inactive pin is
put in high-Z state with internal pull-up resistors enabled.

Digital input
Any free pin can be configured as digital input by selecting ‘Digital input’ option box. If the pin
polarity is wished to be inverted, check the 'Invert pin' box.

There are several additional possibilities for digital input pin functions.

Direct key mapping - only if connected over USB

Digital input set up for direct key mapping acts like a keyboard key. When there is a high state on pin
(on low state when using inverted option), PoKeys device sends a key associated with this pin. Select
a keyboard key from drop-down box and check appropriate key modifiers (Shift, Ctrl, ...).

Triggered digital input

Triggered digital input function is activated by selecting ‘Triggered input’ option box. This pin mode
enables user to select a key that is pressed only when a transition in a signal occurs. Different keys
can be selected for ‘LOW-to-HIGH’ or ‘Key up’ event and for ‘HIGH-to-LOW’ or ‘Key down’ event.
Selecting the keys is similar to Direct key mapping described above.

Digital output

Most of the available pins (check the pin capabilities in device pinout section of this manual) can be
configured as digital output by selecting ‘Digital output’ option box. If the polarity of the pin is wished
to be inverted, check the 'Invert pin' box. On startup, all pins (although optionally configured as
digital output) are by default initialized in high-Z state (behaving like inputs). To use the outputs,
SetPinData should be called before attempting to set the output state. However, there is an option to
disable this behaviour - use the ‘Settings > Initialize outputs on startup’ option to either enable or
disable output activation on PoKeys startup.

View status of digital inputs and outputs
Go to ‘Peripherals > Digital inputs and outputs...’ to display the status dialog as shown below.

10 status @

ENEDDY!
17-24 ;‘LQDDBEE || Digital input - active
25-32 ;‘BBDDBDE | J Digital output - inactive
33-40 DBDDDDDE | J Digital output - active
ool L Ll L L L] [ aeesim

ool bbb L LL]

Enable output control (at start this will deactivate all outputs)
Set output with left click, reset with right click Close

L A Legend

Digital input - inactive

il
il
i

Figure 2: Input and output status dialog
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There are 55 pins represented as colored squares in the dialog, organized in the rows of 8 pins. Each
square contains a pin index number in the lower left corner, while the lower right corner is used to
indicate a digital output (small black triangle is displayed on pins, configured as digital outputs). The
color of the square resembles the current state of the pin — green for the activated (HIGH state) and
white for the unactivated (LOW state).

To change the digital output state, first enable ‘Enable output control’ option, then either left or right
click with mouse on the square representing the digital output to activate or deactivate this output.

9.2. Digital counters
Selected pins of the PoKeys device can be setup to count the number of signal transitions on those
pins. Pin digital counter can be setup to be incremented/decremented on rising, falling or rising and
falling edges of the input signal. If needed, additional pin can be selected to toggle between
incrementing and decrementing mode.

Digital counters are implemented using interrupts and can therefore detect short signal pulses (even
shorter than 1 microsecond). If switches are used in the combination with digital counters, external
debouncing circuit must be installed to keep the digital counters from counting additional pulses due
to switch contact bouncing on making or braking the contact.

Check PoKeys device pinout section to discover which pins are compatible with digital counter
option.

PoKeys configuration software usage

To setup digital counter inputs, first set the selected pin as ‘Digital input’ and if digital counter is
available on the selected pin, the ‘Enable counter’ option will be enabled. Check this option and
check ‘rising’ and/or ‘falling’ edge counting option.

To enable selection between incrementing or decrementing counter modes, a direction pin can be
selected in the ‘Direction pin’ drop-down menu. If no pin is selected, the counter mode defaults to
incrementing mode.

Digital counters values status page (menu ‘Peripherals > Digital counters values...’) can be used to
check the proper working of the configured digital counters
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9.3. Encoders
PoKeys devices can handle decoding of up to 26 pairs of quadrature encoder signals. A and B signals
of 25 'normal' encoders can be connected to any digital input and are intended for hand-driven
rotational encoder switches with the quadrature signal frequencies up to 1 kHz.

Three fast encoders input pairs are available only on selected input pins (pins 1-2 as encoder 1, pins
5-6 as encoder 2, pins 15-16 as encoder 3) and can handle quadrature signal frequencies to about
100 kHz. When activated, fast encoders logically replace the 'normal' encoders 1, 2 and 3.

Although fast encoders can track encoders at high speed, using this feature can have an impact on
device performance. It is not advised to use these to track axis position using a high-resolution
encoder in connection with Pulse engine feature.

Ultra-fast encoder support is available on pins 8, 12 with the optional index signal input on pin 13.
This feature uses hardware specialized hardware decoder and can handle even higher frequencies
(up to 5 MHz with digital filtering disabled), but only x2 and x4 step multiplication factors are
available.

Samilarly as simple digital inputs, encoders can be assigned to direct key mapping or keyboard macro
(only when USB connection is used). This is possible for both directions (CW and CCW) separately -
the keyboard mapping of pin A is activated on positive change of the encoder value, while the
keyboard mapping of pin B is activated on negative change of the encoder value.

Except for ultra-fast encoders, the encoder value can be multiplied by 1x (one ‘tick’), 2x or 4x. The 4x
mode increments encoder value on every signal edge and increases the resolution of the encoder for
a factor of 4.

Bl PoKeys configuration v3.1.52c (device: 45000 v4.1.13) = [ |
File Peripherals  Settings Device Pulse engine
Mode Assigment Connected to PoKeys57CNC (0 / Ser. 45000) oo Mode
Al ] ——— . =
S
- — Pin 13 - digital input
- 4 — “ Inactive @ Digital input — 52 -
Az 5 —— [T Invert pin = Digital output
BRE2—- 6 —— =) Triggered input 0 =
—— 45A ——
— 4A —
— a3A ——
14 — — 42A —
mae3 > 15 —— 11 Cramela ——aA ——
[] Encoder 1 |2 x
waEI+ 16 —— O Chamnel B[] &
17 ——
— 1§ — — 38 nr—
— 19 — — 37 nr—
— 20 — — 36 JuU—
B — — 35 <1
— 2 — — 34 —
— 23 — — 3 —
— 24 — — W —
— 25 —— — 31 —
— 26 —— — 30 Ju—
— 29 -
— 128 —— Copyright Polabs 2015
htto//www poscope com/
Device load status: | OK

Figure 3: Encoder settings in PoKeys application
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PoKeys configuration software usage

To enable encoder input on the selected pin, define the pin as digital input, switch to
‘Encoders/Counters’ tab, select encoder index with numerical up-down selector and select
appropriate encoder channel. The last step is to check the box ‘Encoder’.

To assign a key combination associated with the encoder, use the same procedure as described in
the ‘Digital inputs and outputs’ section.

Enabling fast encoders

To enable fast encoders, go to menu 'Peripherals > Fast encoders settings’, then check ‘Enable fast
encoders’ option. There are additional options for inverting the encoders’ directions, disabling 4x
step multiplication and enabling the index signal on pins 9, 10 and 11. If index signal input is enabled,
encoder value is automatically reset on low to high index signal transition.

Fast encoders inputs are fixed to pins 1-2 for fast encoder 1, pins 5-6 for fast encoder 2 and pins 15-
16 for fast encoder 3.

Enabling ultra-fast encoders

To enable ultra-fast encoders, go to menu 'Peripherals > Fast encoders settings’, then check ‘Enable
ultra-fast encoders’ option. There are additional options to enable 4x step multiplication and
inverting the encoder direction. Digital filter sampling delay slider enables setting the digital filter
delay parameter - leftmost position equates to no digital filtering, rightmost position equates to
digital filtering with filter delay constant set to 1000 (sampling frequency reduced to less than 25
kHz).

Fast encoders settings &
Enable fagt encoders Enable ultrz fast encoders
Select fast encoders configuration Enable 4¢ sampling
[ Invet direction
@ Pins 1-2, 56. 15-16 Digital fitter sampling delay
Invert direction ! b
[ Encoder 1
[ Encoder 2
[ Encoder 3
[ Disable &« sampling
[ Enable reset on index signals on pins 9.11 and 27

Displaying encoder raw values

To open encoder raw values dialog, go to Peripherals menu and select ‘Encoder RAW values’. The
following dialog below appears. It simply shows the list of all encoders and their current values. In
additional column, current encoder speed is displayed.

Status of the fast encoders is displayed in green, while the status of an ordinary encoder is displayed
in light grey. Inactive encoders are displayed as dark grey boxes.

At the bottom of the window, there is a command button that can be used to reset the encoders’
values.
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Z T inactive | inactive ]
Encader 5
Encader &
Encader 7
(55U inactive | _inactive ]
SN inactive [l _inactive ]
Encader 10
Encader 11
Encader 12
SRR inactive ll inactive ]
SR inactive J| inactive |
Encoder 15 [IFEETTN IEEETE
Encader 16
Encader 17
SRR inactive Jl inactive ]
SR inactive l| inacive ]
Encoder 20  [IFEETTNN IEEETEN
Encader 21
Encader 22
(500l inactive l| inactive ]
(SRS inactive Jl inactive ]
55T inactive fl inactive |

ui [z e

Figure 4: Encoders' RAW values
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9.4. Pulse engine
PoKeys57CNC is a hybrid device between a USB PoKeys, Ethernet PoKeys nad PoKeysCNCaddon. As

such, it

contains an external pulse generator on-board, which is capable of driving of up to 8 axes

controlled by STEP/DIR signals with maximum pulse frequency of 125 kHz.

The pulse engine is fully configurable in terms of:

Axis switches configuration: each switch (Limit-, Limit+ and Home/Ref) can be independently
enabled, inverted and positioned either on dedicated pins (pin value of 0) or standard PoKeys
pins that are listed in the device pinout

Axis motion control configuration: each axis can be configured to optionally use an internal
motion controller in either position or speed mode

Homing/referencing procedure: motion of the reference position search can be inverted if
home/ref switch is positioned in the positive end of the axis travel. The speed of the homing
procedure can be configured in percents of the maximum axis speed.

Internal motion controller parameters:

such as maximum speed, acceleration and

deceleration can be individually configured for each axis.

Integrated MPG jog mode: where PoKeys can handle the MPG jogging directly - encoder
index and step multiplier can be individually configured

Other axis settings: axis enable signals, direction inversion, soft limits, etc.

See the description of the Pulse engine status/control dialog on the next page.
s Pulse engine status/control - O x
Enable pulse engine [] Lock settings Pulse generator options State: 3
) = channel 3
Enable safety chargs | pmp output on pin | Pin 45 O 3¢h integrated = <hannes T
[ Invert emergency input polarity ® etemal Extended 10 SsTOP
Enable backlash compensation O extemal smart L] Swap DIR/STEP pins
A
Ads X AdsY AdsZ AdsA AdsB AdsC Axis7  Ads B
Switch corfiguration Motion parameters Homing [t
Limt+ pn 0 S Invert Fiter: |0 |= Invert ads direction [] Mask enable override
Limit- pn [0 2 Invert Fiter: [0 - [ Intemal motion controller activated
Home/Ref switch: Fiter: (0 |+ Homing
O dabled [ Invert homing direction
® onpin 0 |2 Invert Haﬁ‘;&;{aﬁ Speed: 20 15 %offul Enable axs power: _Epable charge pump:
hared with Limit
® cEelii on Home: [ ] (-] Retum speed: |50 +1| % of homing | SFOPP‘_Bd S_me?d
() shared with Limit- out Home: [ A _| [] Limit triggered Limit triggered
[] Emergency [] Emergency
s enable output on pin |0 [ Invert axis enabled Madmum speed: | 24000 pulses/s
Note: pin 0 equals o external L/O Maximum acceleration: |256000 | pulses/s"2
MPG jog setup Maximum deceleration: [256000 | pulses/s™2 = LuEmon
Encoder: Disabled [] Enable soft limit ~ Backlash compensation o
Muttiplier: ] 2 Max: 128000 Width/2: ]| 2
Min: D Aeceleration: |1 =
Copyto all axes Configure P 8 p drivers
T e e
X O [CA L [=]e] O i
(20— i el e 3 = o o o (@) cCuar
z[ e O[ClA e []le | Ok o 0:02 2010
AT Vot ISR [ [ [l = | Do o 0100 O30
B Disabled 1] 7 0 0
© Digabled 0 0 0
7 Disabled 1] 0 0
8 Disabled 1] 0 0
Jogspesd: € > 1% Home Move Move
Figure 5: Pulse engine status/control dialog
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Pulse engine status/control dialog parts
1. Main Pulse engine settings:

a. Enable pulse engine: main switch to enable or disable Pulse engine functionality

b. Lock: when Lock is enabled, the main Pulse engine settings and Pulse generator
settings are disabled

c. Enable safety charge pump output: configure the pin for the charge pump output

d. Invert emergency input polarity: PoKeys expects NC (normally closed switch to be
used as emergency switch) and HIGH signal state on emergency input indicates an
emergency. If NO switch is used, the polarity of the signal must be inverted by
selecting this option

e. Enable backlash compensation: check this option to enable the backlash
compensation in PoKeys device.

2. Pulse generator options: PoKeys57CNC contains an external pulse generator on-board, thus
external pulse generator option with ‘Extended |0’ must be selected. Up to 8 axes can be
enabled

3. Axis configuration - see next page

4. Pulse engine state display and control: this panel displays current PoKeys Pulse engine state
and allows the user to change between the states

a. STOP: stopped mode - the Pulse engine is deactivated momentarily and produces no
pulses. Transition to STOP mode is instantaneous - if there is any motion being
executed, the pulse generation will cease immediately after switching to STOP mode.

b. ERR: error mode - if PoKeys detects any event that results in error (emergency stop,
limit stop, etc.), this mode will automatically be activated. As STOP mode, the
transition is instantaneous

¢. Homing: in this mode, PoKeys is executing the homing procedure. The selected axes
are referenced in regards to the position of Home/Ref switch. PoKeys executes
homing procedure in two steps - in first step, course position of the switch is located
using faster motion in the negative direction of the axes (unless Homing direction is
inverted in the settings). When the switch is located, the fine position of the
reference position is located using slower motion in the positive direction of the axis
(again, if not inverted in the settings) until the Home/Ref switch is released.

d. Running: normal operating mode

e. Jogging: jogging mode - in this mode, PoKeys Pulse engine can use the values from
the encoders to directly jog the configured axes

f. Emergency: this field indicates whether device entered Emergency state

g. Limit override: switch that allows the user to activate the limit override

5. Enable axis power and enable charge pump: these options select, when the axis enable and
chargepump output signals are activated (besides normal operating modes)

6. Save configuration button: after the settings are changes, this button must be clicked to
send the settings to device and save them to the on-board non-volatile memory. Since this
operation may produce interruptions in the motion, it is suggested to stop any motion
before commencing configuration save.

7. Pulse engine testing panel:

8. Additional configuration options - here, additional configuration dialogs can be opened

9. Auxilary outputs: these can be used to test the on-board auxilary outputs
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a. Relays 0 and 1 control the SSR outputs
b. Relays 2 and 3 control the on-board relays
c. OC-outputs control the galvanically isolated open-collector outputs

Axis configuration panel
This panel contains settings for each axis.

Switch configuration Mation parameters

Limit-+ pin |0 ﬂ, Invert Fiter: 0 = Invert ads dire-:tinr@ ] Mask enable

- - Imtemal motion controller activated
Limit- pin 0 = Invert Fiter: |0 = o

Homef.Hef gwitch: Fiter: |0 = Homing
O disabled 2 ] Invert homing dir?on
® onpin 0 2 & Invet Hoverfor hepp Speed: 20 = % of full
T Homing algaorithm peed: =] =
() shared with Limit=+ — - .
on Home: T Retum speed: |50 % % of homing
() shared with Limit- aut Home: [+
Fuis enable output on pin g = [ Invert =ds enabled Maxdmum speed: fem
Note: pin 0 equals to external 1O Maximum acceleration: pulses/s"2
MPG jog setup Medmum decelerstion: |256000 | pulses/s™2
Encoder; Disablec@ w [] Enable soft imit | Backlash compensation

Mutipler: |0 s Max: Width/2: 1@”:1
Min: IZI Acceleration: |1 =

4k

Copy tgll anes

Figure 6: Axis configuration panel

1. Limit switch configuration: individual limit switch (on axis positive and negative ends) can be
individually enabled and inverted (in NO switches are used). Since PoKeys57CNC uses
external pulse generator with extended 10, 0 should be selected as pin number.

2. Home/Ref switch configuration: this switch can be configured as a separate switch or shared
with either Limit+ or Limit- switches. See below for Homing algorithm description.

3. Axis enabled output: pin 0 should be selected in dedicated signal pin on motor connector is
to be used. The state of the signal can be inverted if motor drivers require it.

4. MPG jog setup: select encoder and multiplier factor to setup direct MPG jogging that is active
in Jogging operating mode

5. Copy to all axes: all settings are copied to all other axes by clicking on this button

6. Motion configuration: axis direction can be inverted here. Optionally, internal motion
controller can be activated, allowing PoKeys device to produce the motion signals based on
position or speed reference setup. The ‘Mask enable’ option is for testing purposes and
enables third-party software to enable individual axes independently.

7. Homing configuration: use these settings to invert homing direction and set the speed of the
motion during homing procedure

8. Motion parameters: use these fields in case that Internal motion controller is enabled to
setup the maximum speed, acceleration and deceleration values. When the value is entered
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into the fields, confirm the value by pressing ‘Enter’ (‘Return’) key - the field will change

color from red to white.

9. Soft limits configuration: optionally, soft limits can be configured for each axis. When internal
motion controller detects the current position has gone out of these limits, the motion is
softly stopped and only motion in the out-of-limit direction is allowed.

10. Backlash compensation: PoKeys devices support backlash compensation feature. Enter the

size of the backlash (in pulses) and the maximum acceleration used for compensation.

Homing algorithm configuration

PoKeys devices support customization of the homing algorithm. The algorithm is based on executing

selected actions on different events:

On Home event (home switch contact is detected) - this event happens when the machine

touches and activates the home switch (configured in the options above)

backs off the switch or gets past the home switch.

Out Home event (home switch contact is released) - this event happens when the machine

On these two events, the combination of the following actions can be configured (selection boxes

from left to right):

Stop and reset the position - this action marks last position as home position and commands

the motion to stop. It also finishes the homing procedure for the axis

axis. On the next encoder index signal, the position of the axis is

Arm the encoder index for stop - this action arms the encoder index input for the selected

marked as home, axis is

commanded to stop and the homing procedure for the axis is finished. Fast encoders index
inputs 1, 2, 3 (pins 9, 10 and 11 on PoKeys57CNC and 9, 11 and 27 for other PoKeys devices)
are used for axes 1, 2, 3, while ultra fast encoder index input is used for axis 4.

Reverse direction - reverse the homing direction

rmer. (u Hi

C

-

Hover for hejp

Homing algorithm

on Home: [ [ ]V
out Home: A 1 1]

- L

Slow down - slow down the homing speed to the reduced speed,

as configured

Figure 7: Homing algorithm selection boxes - default configuration (reverse and reduce speed on home and stop on home

release)

[ Invert homing direction
Hoverfarh
i overorhel Speed: [20 [2] %offul

Enz

on Home:
out Home:

S O Invert &
1 L0

Configure homing algorithm below by enabling different actions
on two events:

- on Home event: home switch contact is detected

- out Home event: home switch contact is released

Possible actions:

- Stop and reset position

- Arm encoder index to stop and reset position
- Slow down to a reduced speed

- Reverse direction

0O

T

—

Figure 8: Built-in help
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Common homing algorithm configurations

Although the homing algorithm is configurable, there are some standard configurations that fit most

CNC machine configurations:

1. Standard homing configuration

an Home: e
out Home: [

on Home

velocity | / —

home switch hysteresis

out Home

velocity |

2. Homing without reverse

an Home: !
out Home: [+

on Home out Home

)
velocity — - 3 g
P
HomeA
3. Homing with encoder index - standard
an Home: o
out Home: !

index on Home

velocity | / —

home switch hysteresis

out Home

TO-+HW0n

velocity |

AHome

4. Homing with encoder index - without reverse

on Home: !
out Home: !

on Home out Home

velocity | /} S

Home

1 encoder turn

index

O —-HW0w

36

www.poscope.com



PoKeys user manual

Limit and home switch filters

The limit and home switch inputs support digital filtering. The filter value defines the minimum time
for the limit or home switch signal activation (1 unit equals to 100 us = 0.0001 s) - possible values are
between 0 (no filtering) to 254 (25.4 ms).

PoStep drivers configuration

If PoStep60-256 drivers are connected with PoKeys57CNC device using PoExtension2 bus,
configuration (step mode, temperature limit, motor current settings) of the drivers can be done via
PoKeys57CNC device. Status of the drivers (temperature, voltage, input states, faults) can also be
displayed.

In order to establish connection between PoStep drivers and PoKeys57CNC, configure unique 12C
addresses to each PoStep device using PoStep configuration tool (Figure 12). PoKeys device functions
as a proxy between the PC application and PoStep drivers.

Open PoStep driver configuration dialog using the 'Configure PoStep drivers' button on the Pulse
engine dialog. Select one of the axes and select the 12C address for the driver (the address must be
set to the value equal to what was set in the PoStep configuration tool in previous step).

B PoStep driver configuration X
PoStep drivers Read from drivers Refresh
Mis  [2Caddr.  Type Voltage Temp. Faults Inputs Status Mode Stepres.  Temp.lm. F5Scum. ldle cur.  Hot cum.

(1|1 [ Fosiepd | 1425 125 lrone ]t Jlde [Bdcon. [Ful 65 110 105 05 |

2~ W e 3 P
[ A |

Selected driver configuration

M Pz 1 Driver mode: | Step i Auto-refresh Faults status:
12C address: 1 v Step mode: | Full step v [] Voltage Overtemperature B predriver
imi = B A overcurrent Low voltage
e PoStep6l - Temperature limit: |65 | T | Set [ Inputs Is}
Fullscale cument: (1.0 s A | Set [ Status B overcument Stall
ldle cument: (0.5 S A | Sat [ Faults A predriver Latched stall
Saveto EEPROM Overheat cument: (0.5 = A Set T

Figure 9: PoStep driver configuration dialog

The configuration dialog contains the list of PoStep drivers on the top and selected driver
configuration and status at the bottom. In top right, there are buttons to retrieve settings from the
PoStep device and to refresh the settings.

Once the device is configured, the driver mode, step mode, temperature limit and current settings
are made available to the user. PoKeys device automatically configures the PoStep driver according
to the selected values. Numeric selection settings require the user to press the 'Set' button.
Although, the settings are sent to PoStep drivers, they are only valid until the PoStep device is reset -
to save the settings as default startup settings, click on 'Save to EEPROM'.
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Automatic refresh of PoStep status can be enabled by configuring the auto-refresh options. Select
the values to refresh and click on 'Configure'. PoKeys will periodically scan through PoStep devices
and retrieve their statuses.

Connecting configuration bus of PoStep drivers to PoKeys57CNC

Connect PoStep drivers (PoStep60-256) in parallel with PoKeys57CNC device using PoExtension2 bus.
All connectors on the PoExtension2 bus must be crimped in parallel to each other (take care of the
connector polarity) - see pictures below.

Signal on pin 1 must not be connected between PoKeys57CNC and any of the PoStep60 drivers.

Note: separate step/dir signal cable must also be connected to each PoStep60 driver. The

PoExtension2 bus is used for configuration only!

Figure 10: Two PoStep60-256 stepper motor drivers connected to PoKeys57CNC device

Figure 11: PoExtension2 cable for connecting PoStep drivers with PoKeys57CNC device
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] PoStep60 0.60 - PoStep60-256. Serial: 04025033-AEAS0D24-34F63886- FSOD198E; BL: 0x0102, AP: 0x0106, AB, 1

Voltage /v Temperature /degC| | Driversetp  Stepcontrol  Posifoncontrol | DCmotor control  Logcharts  Log  About | Comn

( Basic driver setup
I, E ELH . E Configuration | Driver values -

Stepmode 1f64 step. ~ | [J DC motor mode

Read values from driver

o i ilable. Write values to driver
motor power aval " Ful-scale current | 1,0 A 1
Idle current 0,5 A 12C address Lo e o e
Status | Firmware el Save settings to fle
Fmwere | —

T Rt alakeny 0.5 Auto apply changes on change
/| Booloadier override iz [ Enable advanced driver setup
/| Enable axis  SLEEP Advanced driver setup
/| stepIN/ AN Predriver speed  [FastlIT, . -
| Dir IN / AIN2 o -

Decay mode 5-Use auto mixed decay at all times K

/| BIN1
= Barkingtme 0,50 5| us
/| End switch Adaptive blanking [OFF ¥

Mode Mixed decay time | 1,0 us
Default (ext Step/Dir) Fixedofftme (150 % us
Step/Dir Fauts
DC motor (2x)
Trajectory
BINx Up/Down
Stop

Figure 12: 12C address configuration in PoStep configuration tool

www.poscope.com



PoKeys user manual

9.5. Matrix keyboard
Matrix keyboard is a set of buttons, connected into a mesh. All buttons in a row share one contact,
same goes for each of the buttons in the column. If a button is pressed, a key press is detected with a
periodic scanning of each of the rows and columns. PoKeys devices use digital outputs for setting the
voltage levels on rows and read column voltage levels using digital inputs that already have internal
pull-up resistors, so no external circuitry is needed.

PoKeys devices support matrix keyboards of up to 16x8 in size, simpler 3x3, 4x3, 4x4 and others are
of course fully supported.

Similarly to simple digital inputs, keys of the matrix keyboard connected to the PoKeys device can be
configured as USB keyboard keys. Direct mapping, mapping to macro sequence and triggered
mapping are all supported. Additional alternate function can be used to assign two different
keyboard keys to each of the matrix keyboard buttons. If additional (and freely selectable from the
list of digital inputs) Fn+ input pin is inactive, the default function key is used. If the Fn+ key input pin
is activated, an alternate function key is used instead of the default.

On all devices, the status of key presses of the matrix keyboard can be read using the PoKeys library
commands without the need to setup the mapping described above.

A
Columns Ez
D

o SN

- g&g&g&g&

RoOWS . %Voﬂ g’cﬂ g’cu g’cﬂ

ARAn st

4 =
Figure 14: 4x4 matrix keyboard internal structure

Figure 13: Standard 4x3 matrix keyboard

PoKeys configuration software usage
Before any matrix keyboard configuration can be done, go to ‘Peripherals > Matrix keyboard...”, check

the ‘Enable matrix keyboard’ option and select the number of rows and columns. Close the dialog
and continue by selecting column and row pins.
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rﬁ PoKeys configuration v3.1.52¢c (device: 43000 v4.1.13) = &1
File  Peripherals  Settings Device Pulse engine
Mode fssigment Connected to PoKeysS7CNC (0 / Ser. 45000) iy, Mode
Al | —— ' - :
S
R : — i
- 4 — @) Inactive @ Digtal input — 52 -
g2 5 ——— (©) Digtal output
MEE? s f —— (©) Triggeredinput 0 |5
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e — Matr keyboard
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| . ) —a5A ——
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o — ©) Diect key mapping - mp ——
14 —— Key dawn: Oa O4x R —
'maaeis— m O el [ N —
B3> 1§ —— OatOakgr Oy OatOakgr Ol
17 —
— 18 — Repeat key if held down — 38 .u—
— 1 — — 37 u—
— 20 —— — 36 u—
B — —— 35 <1
— 22 —— ©) Keyboard macro [7] repeat macro — 34 —
— 23— — B —
— 24 — — 32 —
= 5 = — 31 —
— % —
— 29 Ju—
— .28 —— Copyright PoLabs 2015
http://www poscope com/
Device load status: e— | OK

Figure 15: Assigning row and column pins

Matrix keyboard column selection
Each free digital input pin can be assigned as matrix keyboard column input. Make sure the selected
pin is configured as digital input, then check the ‘Matrix keyboard” option for the pin and select the
appropriate column letter from the list.

Matrix keyboard row selection

Each free digital output pin can be assigned as matrix keyboard row output. Make sure the selected
pin is configured as digital output, then check the ‘Matrix keyboard’ option for the pin and select the
appropriate row number from the list.

Keyboard mapping configuration

Open the ‘Peripherals > Matrix keyboard...” menu for configuration of the keyboard mapping. Matrix
keyboard is schematically drawn in the dialog below. On the right, key mapping settings can be
selected. To setup mapping, click on one of the keys in the matrix keyboard drawing and select
appropriate key mapping options on the right.

To test the matrix keyboard, first make sure that the settings have been saved to device (close the
Matrix keyboard dialog and click on ‘Send to device’ button). The matrix keyboard dialog can then be
used to test the matrix keyboard — just press any key on your matrix keyboard and the appropriate
button in the matrix keyboard drawing will be highlighted.

To setup different key presses for ‘key press’ and ‘key release’ events, check ‘Triggered mapping’
option and select different settings for ‘Down key’ (‘key press’ event) and ‘Up key’ (‘key release’
event).
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4 Matrix k d setti = |
1o ] rix keyboard settings
Please select matrix keyboard size [¥] Enable matrix keyboard
Mumber of rows: |4 £/ MNumber of columns: |3 =
A B C

Selected key settings

(G =
2 [—"'TI[TI . Triggered mapping

3 [—I[—I[—I Down key: [D v]

4 m@m Modfiers: [ Ctd [ At [C] Shift [C] Win

Up key: ’Space v]
Modfiers: [T Cd [] At [C] Shift [C] Win

Figure 16: Matrix keyboard configuration for a 4x3 matrix keyboard

9.6. Analog inputs
Analog input function is only available on pins 41 to 45. These analog inputs can also be freely
mapped to any of the 6 joystick axis; X, Y, Z, rotation X, rotation Y and throttle.

Analog inputs have a resolution of 12 bits and are sampled at a fixed rate of 10 kHz, then fed through
adjustable digital low-pass filter with the following equation

Y00 = ye— 1) e 4y

filter +1 filter +1
where y(k) is the output analog value, u(k) is a new A/D sample and filter is a user-adjustable
constant. For proper operation of the digital filter, an analog low-pass filter with a cut-off frequency
of 5 kHz must be used on each analog input. The following equation gives the relation between value
of filter and filter’s cut-off frequency:

10 kHz
€ 2m* filter

Sample u(k) is produced according to the following equation

u(k) = U:E)kT)E/V] * 4095

where U(k) (in Volts) is a voltage present on the selected analog input pin.

PoKeys configuration software usage

To open analog inputs dialog, go to Peripherals menu and select ‘Analog inputs and outputs’. Dialog
below appears. To enable display of analog input channel, check the appropriate check box. It is
enabled only when the input is set up as analog input.

The progress bar displays the current voltage at the pin with the maximum at 3.3V. Below the input
selection boxes user can set low-pass filtering for analog inputs. When analog input signal appears to
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be flickering or jumping due to analog signal noise, move the value for the filter to the right towards
label ‘slow signals’ and then press Set button.

PEEEEETe =i

File  Peripherals  Settings Device Pulse engine
Mode Assigment Connected To]Bukeys I Seete 000 Assigment Mode
mmals | ———
Send in dewi
2l [ Feeomre - =
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SRRA2 -
Input41 [ 212V |
SRE2 -
Input 42 [ 212V |
B | ‘ —
l - E=
/AT — —
- Analog fiter value: ¢ [ 3
SHRED - fast signals slow signials
R i
— -
- o —
S T o L.
—m = — 3 —
— 23 —— — 3 —
— 24 — — —
e 258 — 31 —
— 26 —— — 30 v —
— 29 v —
— .28 —— Copyright PoLabs 2015
hitp://www.poscope.com/
Device load status: | 0K

Figure 17: Analog inputs and outputs dialog

9.7. Joystick mapping
Each axis of the PoKeys virtual joystick can be assigned an analog input source. In addition, analog to
digital mapping option can be enabled, which allows user to connect an analog joystick to a PoKeys
devices and simulate key presses for each direction of the joystick. User can freely select dead band
and saturation ranges.

Besides mapping the analog inputs to virtual joystick axes, digital inputs (or encoder switching
events) can be mapped to any of the 32 virtual joystick buttons (either directly or ‘triggered’) or 4-
way POV hat selector. The triggered mapping to joystick buttons enables used to select different pins
that triggers selected joystick button on off-to-on transition (Down Event) and on on-to-off transition
(Up Event).

PoKeys configuration software usage
Joystick axis and buttons mapping can be setup via Joystick mapping dialog. Go to ‘Peripherals’ and
select ‘Joystick settings...”. The dialog on Figure 18 appears.

Each axis can be assigned an analog input. In addition, analog to digital mapping option can be
enabled. This allows user to connect an analog joystick to a PoKeys devices and simulate key presses
for each direction of the joystick. To do so, first check ‘Map to key’ option. Then set the dead band
(when input value will be between lower and upper dead band margins, no keys will be activated)
using sliders. In the lower part of the window, select the mapping options.
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For simple direct mapping (pin input status is directly reflected in joystick button status) use the
‘Direct mapping’ option and select pin number to be associated with selected joystick button. If more
advanced behavior is needed (joystick button is pressed for a short time only on transitions of pin
status), user should select ‘Triggered mapping’ option to select one pin that triggers selected joystick
button on off-to-on transition (Down Event) and one pin that triggers this joystick button on on-to-
off transition (Up Event).

If joystick button mapping is to be used in connection with encoder inputs, use ‘Triggered mapping’
option (encoder’s values cannot be directly translated into direct mapping) and select a pin with the
appropriate encoder channel. For example: pins 5 and 6 are set up as digital inputs with encoder
(channel A on pin 5 and channel B on pin 6). When pin 5 is selected as Down event pin for joystick
Button 2 and pin 6 is selected as Down event pin for joystick Button 3, rotating the encoder in
positive direction will trigger joystick Button 2 on each detent. Similarly, rotating the encoder in
negative direction, joystick Button 3 will be triggered on each detent. Up Event pin option cannot be
used in connection with encoders.

... 222 W &

Joystick analog axes mapping Joystick buttens mapping
-
Select axds: [)( rotation v] Button 2 - disabled 3

Button 3 - disabled
Button 4 - disabled

m

Pds mapping: ’Pin 44 [analog] v] Button 5 - disabled
Button & - disabled
Map to keys Button 7 - disabled

Set activation zones: Button & - disabled

‘P— J J .-—J Button 8 - disabled
! Button 10 - disabled
Low

Center High Button 11 - disabled
. _ . Button 12 - disabled
Low part mapping High part mapping Button 13 - disabled
@ no mapping ) no mapping Button 14 - disabled 4
") direct key mapping @ direct key mapping ) Direct mapping
o o =
1] S Oectd O40Oat Oy )
Key repeat options © Triggered mapping

Repeat key if held down Do Eremine

for more than ms

repeat after ms Up Event pin
~5.0kps
Increase speed with value
minimal
repeat time: 15 x| ms
~ 66,0 kps
() macro mapping ) macro mapping
macro: macro;

Figure 18: Joystick mapping settings

9.8. PWM outputs
PoKeys57CNC device supports PWM output function on 4 pins (pins 18, 20, 21 and 22). Different duty
cycles can be assigned to each PWM output however, all outputs share the same PWM period. PWM
outputs can be easily amplified using an external transistor and used for control of loads with
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increased current demand - pins with such function embedded are marked as OC (open-collector) in
the pinout diagram. PoKeys PWM outputs can also be used to drive various R/C servo motors that
accept PWM signal with 50 Hz frequency (20 ms PWM period) and duty cycles between 5 and 10 % (1
to 2 ms).

PoKeys devices have an in-built PWM module that operates at a fixed clock frequency (25 MHz). Both
the PWM period and the PWM duty cycles must be expressed as number of module clock cycles (i.e.
20 ms PWM period equates to 0.020 x 25 000 000 = 500 000).

PWM period y

| duty cycle

+3,3V 1 —

average

ov t

Figure 19: PWM output

PoKeys configuration software usage
PoKeys device’s PWM (pulse width modulation) module can be setup via Peripherals > PWM

outputs....
PWM settings @
PWM period: 1] ) ns Set
@ us
PWWM frequency: 20,00 kHz ©) ms
D s
inactive
Pin18 ¢ [ | b inactive
1 b inaclive
[l rn20 o L inactive
FElPin21 l; inactive
[Flrn22 « b inactive
[7] Sendto device on change

Figure 20: PWM outputs settings

In this window, user can enter PWM period and set PWM duties for each channel. Channels can be
independently enabled or disabled. After a change is made, user must click 'Set values' button or
check 'Send to device on change' checkbox. Left position of a slider means 0% and right position
100% respectively.
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9.9. LCD
PoKeys devices support connecting one alphanumeric LCD module up to a size of 4x20 (4 rows, 20
columns). The selection of the module is limited by support for HD44780 or compatible chipset.
Usually these displays come in various sizes - 1/2/4 line with 8/16/20 characters and colors (black
letters on green background, white letters on blue background ...).

PoKeys57CNC device has a dedicated connector for such LCD displays - see the pinout section of the
manual for connector pinout description.

abcdefahiJk 1mnop

rstuxezars oy |

Figure 21: Typical 2x16 character LCD

LCD display can be used to display various data. A third-party application or a script can execute all
supported operations, including LCD initializing, clearing, moving cursor, setting display shifting
mode, custom character defining and displaying text.

PoKeys57CNC devices by default function in buffered LCD mode. In this mode, any LCD-related
command that is sent to PoKeys device is first buffered and when possible, PoKeys device executes
the LCD refresh on its own. In this mode, some LCD operations are not operational — cursor
movement is controlled by the PoKeys device and cursor move or display commands may not work
as expected. If this low-level control is desirable, buffered mode must be deactivated first. In other
cases, it is advisable to use buffered mode in order to allow better load balancing in PoKeys devices
and in the end obtain greater communication speed.

Before LCD initialization, the LCD module size (number of rows and columns) must be specified and
appropriate pin assignment (primary or secondary, see the table above) must be selected. Secondary
pins must be selected in case of matrix LED display 2 in use.

PoKeys configuration software usage
Functions of this interface can be tested through PoKeys settings application. Just open Peripherals >

Test LCD... and dialog below will appear.
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- TR T EE——
Character LCD testing @
LCD settings Custom characters I
MNumber of rows: |2 =
Mumber of columns: |16 |5
@ Primary pins Enable LCD support
LCD operations
[ Initialize LCD ] [ Clear LCD ]
[ Prirtt ] [ Copy code
Entry mode:
(7 Cursor moves left Move cursor
_ Row: (1 & Column: |1 =
@ Cursor moves right o =] -oumn =
P
Display on/off settings Print text
Display on/off Set LCD on/off
Sendto LCD
[T Cursor on/of Character code:
Il [ cumorbinking on/eff
Buffered mode
: Waming: Cursor blinking, display, entry mode and
[ Enable ] [ Disable ] display shift are not operational in buffered mode

Figure 22: Character LCD testing dialog

LCD settings
In this part, user can set number of rows and columns in the LCD used. Support for LCD can be
enabled or disabled also.

LCD operations

Before user can start using the LCD, LCD module must be initialized. This is done via 'Initialize LCD'
button. Button 'Clear LCD' clears LCD display and moves cursor to home position. LCD module is
initialized automatically by PoKeys device on device startup if ‘Enable LCD support’ option is enabled.

User can also set entry mode settings of LCD module. Cursor can be set-up to move either right
(normally) or left after each character displayed. If 'Display’ shift is enabled, whole display shifts with
every new character displayed.

Settings are processed after user clicks button 'Set Entry mode' and work only in ‘unbuffered” mode
described above.

Display on/off settings
User can set on/off switches for whole display, cursor and cursor blinking.

Settings are processed after user clicks button 'Set LCD on/off' work only in ‘unbuffered’ mode
described above.

Custom characters

Simple interface enables to draw up to 8 custom characters. These characters can then be used on
display. Selecting 'Live edit' mode will transfer the character each time a change is made to any of
the pixels. Character can be previewed via button 'Print', which puts current custom character on the
LCD display. The ‘Copy code’ button can be used to export the character data in a form of C-style
array, as shown in the table below.
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unsigned char uCustomChar[8] = {
0x10,
0x1C,
0x04,
0x04,
0x04,
0x04,
0x07,
0x01,

Move cursor
This section enabled user to move cursor to any position on the screen works only in ‘unbuffered’
mode described above.

Print text
Sends entered text to display module. If advanced characters are needed, enter character code in
lower text box and press 'Print character'.
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9.10. PoExtBus
PoExtBus bus support enables user to add additional ten 8-bit shift registers to add up to 80
additional digital outputs to PoKeys device.

P A -
i | 3
= >
. ] o1
! ! 14 15
! datz - pin 36 | B
I | vl o=
i clock - pin 35 | o oo |2
! ! e Byte 10
i - 12 brek oF |2
I latch - pin 37 | o e
! i o E
I |
! ! L2 s o |2
' GND ! |
| Pokeys55 |
[ S,
o
s
=
o ol Byte 3
L T
8 =
S S
IC1p  IC2P
off  ofF
GND
1
1
L]
U Foock oo |2
By s oo |2
e Byte B
12 5
RCK aF
s B 0000000
El
o Ee—
i3 G [LES El
74HCHa5D

Figure 23: PoExtBus outputs chaining

PoKeys configuration software usage
To set-up and test PoExtBus, open 'Peripherals' > PoExtBus...". The dialog below (Figure 24) appears.
By using mouse left and right clicks, user can turn on or off each of the outputs.

i Enable PobxtBus [T Use PoExtBus on pins 35,36,37

PoExtBus host - start of PoExtBus chain

Device 1:

Device 2:

69

65
Device 3: 23
Devics 4:  [B4
69

Device 5:

Device 7: 69

Device 8 |1

Device 6: |82 =
Device 3: |71 -

Device 10: |0

HOOOOOOE

Y sononchrge

Figure 24: PoExtBus setup dialog

PoExtBus connector type
- Female wire-side connector: Molex 22-01-2055
- Cable contacts: 08-50-0032 (5 pcs needed)
- Prepared cables: 88941-0700 (5 pcs needed)
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9.11. PoNET
PoKeys57CNC device supports PONET devices (such as kb48CNC CNC keyboard).

Multiple PONET and PoExtBus devices can be linked together. While the PONET devices and PoExtBus
devices share the same PoExtBus/PoNET connector, user should pay attention in connecting devices
of both types together (see the schematics below).

All PONET devices must be connected in parallel to each other and directly to the PoExtBus/PoONET
connector, while the PoExtBus devices should be connected in series after the PONET devices, as

described below

- PoNET devices must be connected in parallel to each other
- PoExtBus devices must be connected in series
- There should be no PoExtBus device between PoKeys device and PONET devices

PoExtBus PoExtBus
device device

! 1 i

PoNET PoNET PoNET
device device device

PoExtBus
device

PoExtBus
device

!

PONET
device

PoONET
device

www.poscope.com

50



PoKeys user manual

Adding new devices

After connecting new PoNET device, go to ‘Peripherals > PoNET...". The following dialog will appear

Device type: PoNET keyboard v1.0

PoNET devices:
Unconfigured device
"7 Unconfigured device - double
click to add
Status: Ready

Figure 25: PoNET settings dialog with an unconfigured device

In order to register new device, double click on the 'Unconfigured device' icon. In the next 10
seconds press any key on the device that is about to be added. If the process is successful, status LED

on the device will stop blinking and will be constantly lit. The device will also be listed as in the dialog

below:

PoNET devices [

Refresh | [ Renitialize

] Selected device

Configured devices

L===24PoNET keyboard (v2) at 1

Device type: PoNET keyboard v1.0
Mumber of inputs: 43
Mumber of outputs: 43
Assigned [2C address: 1

Device options:

[] Enable mapping to matrix keyboard

Status: Ready

Figure 26: PONET settings dialog with a successfully configured device

PoEBkb device test:
|| LED test mode | LED test mode 2 {rmndom)
[T Backight test LED intensity: |10 k]
e —
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PoNET kb48CNC keyboard

I B

The device can be virually mapped to PoKeys matrix keyboard. Third party software can set the
status of LEDs under the keys, read the light sensor that measure the amount of light in the
environment and set the intensity of the LEDs.

To map the PoNET keyboard to PoKeys matrix keyboard, initialize the PONET bus as described above
in 'Adding new devices', select the keyboard in the device list and check the checkbox 'Enable
mapping to matrix keyboard'.
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9.12. Failsafe settings
PoKeys devices support the configuration of the failsafe state for the digital outputs, PWM outputs,
PoExtBus devices and PoKeys Pulse engine.

When the communication with the device is interrupted for longer than a period defined in the
failsafe configuration, peripherals listed above enter the failsafe mode, which can be setup in
‘Failsafe settings’ dialog (Peripherals > Failsafe settings...)

Digital outputs Active Off / Active On

PoExtBus outputs Active Off / Active On

PWM outputs Fixed duty cycle in %

Pulse engine No setting — Pulse engine enters emergency

mode on failsafe activation

sl Failsafe settings [ﬁ
Enable failsafe mode

Failzafe timeout: |10 = x100ms

Failsafe perpherals:

Digital outputs PoBxtBus outputs
PFin 1: 0 - Module 1 Output A: 0 -
P20
Pin 3: 1 Module 1 Qutput C: 1
Module 1 Output D: 0
Fin 5:0 Module 1 Qutput E: 0
Fin 6: 0 & Module 1 Output F: O &

(double-click to change state)

[C] PWM outputs (enter duty cycles in % from 0to 100)

Pin 17 |0 =
Fin 18. |0 =
Fin 19 |0 =
Fin 20: |0 =
Fin21. |0 =
Fin 22 |0 =

[ Pulse engine

Figure 27: Failsafe settings dialog
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9.13. Peripheral communication protocols

I2C protocol

The 12C bus was designed by Philips in the early '80s to allow easy communication between
components which reside on the same circuit board. Philips Semiconductors migrated to NXP in
2006. The name 12C translates into "Inter IC". Sometimes the bus is called IIC or I>C bus.

PoKeys devices support communication with 1°C slave devices, connected to the PoExtBus/PoNET
connector. As IZC, PoNET and PoExtBus use the same connector, PoExtBus, PONET and I°C functions
are automatically switched by the PoKeys device.

Marking the pin closer to the edge of the PoKeys57CNC board as pin 1, the 1°C devices should be
connected as follows:

Pin1 Power supply 5V
Pin 2 Ground

Pin 3 Serial data

Pin4

Pin5 Serial clock

Protocol can be tested via PoKeys configuration software. Click on Peripherals > 12C bus test... The
following dialog appears.

[2C protocol test

Connect your |2C device to PoExtBus port as described in the manual

¥

Device address: (0 = (Dto D7F)

Sending Receiving Scanning

Data: {0 =] [Add]  Llengh:0 [2] [Read | [ Scan |

Figure 28: 1’c protocol test dialog
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1-wire

1-Wire is a device communications bus system designed by Dallas Semiconductor Corp. that provides
low-speed data, signaling, and power over a single signal wire. 1-Wire is similar in concept to I°C, but
with lower data rates and longer range. It is typically used to communicate with small inexpensive
devices such as digital thermometers and weather instruments.

PoKeys devices support communication with 1-Wire slave devices (without parasitic power supply),
connected to any of the ‘PoKeys’ pins with external pull-up resistor (of approximately 5 kQ).

Protocol can be tested via PoKeys configuration software. Click on Peripherals > 1-Wire bus test...
The following dialog appears.

1-wire protocol test X
Connect your 1-wire device to PoKeys device
Pin number; |41 |2 Read ROM (single sensor)
Sending Receiving
Data: 00 + | Add Length: |0 =
Clear
Send and receive Close

Figure 29: 1-Wire protocol test dialog

CAN bus

Selected PoKeys devices feature support for CAN bus. CAN bus is a robust communication bus
standard for use in automotive and industrial environments. CAN bus in PoKeys devices is used to
support PoCAN communication protocol between PoKeys devices and peripherals (such as PoRelay8
or kbd48CNC keyboard). PoCAN is enabled via Peripherals > PoExtBus Smart / PoCAN menu in the
PoKeys application and requires firmware version 4.5.8 or later installed on the PoKeys57CNC device.

CAN bus is supported on following devices

Device type Pins Comments

PoKeys57CNC Dedicated 6-pin connector No external components required, built-
(v2.00 revision) in CAN termination resistors.
PoKeys57CNC Pins on Pendant connector Requires external CAN bus transceiver

(before v2.00) PoKeys pin 3 (PENDANT, pin 10) — RD (e.g. TIA1024)
PoKeys pin 4 (PENDANT, pin 12) = TD
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9.14. EasySensors
PoKeys57 series devices implement a feature called EasySensors. It is an improvement of the original
support for various sensors in PoKeys56 series devices. EasySensors feature allows the user to setup
up to 100 sensors on various communication buses (including 1°C, 1-wire, DHTxx 1-wire and analog
inputs). The feature is accessible in Peripherals > EasySensors menu.

EasySensors configuration dialog
The main EasySensors configuration dialog contains a list of all configured sensors with
corresponding sensor information. Here, the sensory type, reading and refresh rate can be changed.

4 EasySensors set e
B4 EasySensors setup
Sensors:
Selected sensor
ID  Sensortype Bus Reading Value |~
O T 215 | semertpe
1 MCP3425 1T at (68 AD Zgain oWV Reading
e o

Sensor info:
Sensorbus: T
Address: 48

Resohton  05°C
remave corfiguration of
bt
‘Sendto device | sends corfigurtion o PoKeys
- device wihaut saving
Scanfor FCsensors | | Scanfor (Dalles) 1w sensors | | Addanclog sensor | e
Add DHT-uo Tnie sensor

Figure 30: EasySensors configuration dialog

The changed sensor entries are marked with red color - in order for the changes to take effect, click
on ‘Send to device’ button, which transfers the EasySensors configuration to device (note that this
action does not save the settings to device’s non-volatile memory and ‘Send to device’ on main
PoKeys configuration window must be clicked to do that).

There are 4 types of sensors supported and each type of sensor can be added by clicking a
corresponding button at the bottom of the dialog.

Scan for I2C sensors

This command opens the ‘Add I°C sensor’ dialog, which is automatically populated with detected I°C
devices and sensor type suggestions. Sensor type, reading and refresh rate can be changed using the
selections on the right part of the diagram. In order to add the configuration of 12C sensor, check the
corresponding item in the detected I°C devices list and click on ‘Finish.

Add I*C sensor &J
Detected [T devices - select devies to add to EasySensors list
Address Sensor type Reading Selected device
[ et SHTH Temperature Device type: |MCP3425 -
[ 0 SHT21 Humidity
et LM75 Temperaturs Reading
[ DxdC MMATEED Acceleration X Refreshrate: [1.0s .
[ DxdC MMATEED Aoceleration Y
[F et MMATEED Acceleration Z
7] oes2 MCP 3425 A/D x gain
463 MCP3425 A/D 2¢ gain
[ o628 MCP3425 A/D ¢ gain
O] oes8 MCP3425 A/D B¢ gain
Hide corfigured devices i

Figure 31: Scanning for 1°C sensors
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Scan for 1-wire sensors

The command opens the ‘Add 1-Wire sensor’ dialog that allows the user to select PoKeys pin, where
the 1-Wire bus is connected to. By clicking ‘Scan’, PoKeys device scans the 1-Wire bus for devices.
The EasySensors 1-wire bus implementation can detect multiple 1-Wire devices on the bus at once
and thus simplifying the configuration process.

The list of available devices is then shown in the ‘Detected devices’ list (if ‘Hide configured devices’
option is selected, already configured 1-Wire devices are not displayed in the list). On the right side,
reading type and refresh rate of the selected sensor can be configured.

To add the sensor to the EasySensors list, check the checkbox of the sensor in the list and click
‘Finish’.

r — s = ~
Add 1-Wire sensar @
Select pin to scan for 1-Wirs devices [PoKays pin 8 V] [ Scan Status: complete
Detected devices - select devies to add to EasySensors list
Selected device
ID Sensor type Reading
23634FEED2000011 DS518820 Temperaturs Device type: | DS18820
Refresh rate: |1.0s -
[] Hide configured devices

Figure 32: Scanning for 1°C sensors

Add DHTxx 1-Wire sensor

Three types of DHTxx 1-Wire sensors are supported by PoKeys device (sensors differ in temperature
and humidity resolution and accuracy). Any of the available PoKeys pins can be selected as DHTxx 1-
Wire bus, but only one sensor can be connected per pin.

Add 1-Wire sensor @

DHT sensor

PoKeys pin: | Fin 1

Device type: |DHT11 -

Reading: | Temperature

Refreshrate: |1,0s -

%

Figure 33: Adding the DHTxx 1-Wire sensor

Add analog sensor
EasySensors feature supports reading of simple analog sensors connected to PoKeys analog inputs. A

linear transformation is applied to analog input reading to produce the sensor value. There are two
possible ways to set up the sensor
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a) Using gain and offset: specify the gain and offset characteristics of the sensor. The gain
specifies the number of sensor units per 1 V of analog voltage, while the offset specifies the
sensor value of analog voltage input of zero.

Add analog sensor Iéj

Analog sensor

@ Gain / offset setup (Z) Mapping setup

Gain: 4 W Voltage Value

Offset: 0,00 0.00 > |0.00
Gain setting: 1650 3,30 > 16,50
(Offset setting: 0

=

Figure 34: Analog sensor setup with gain / offset option

b) Using two point mapping: in this mode, two sensor values with corresponding analog voltage
must be entered into the fields provided. Gain and offset of the sensor are automatically

calculated.
Add analog sensor I&

Analog sensor

() Gain / offset setup @ Mapping setup

Gain: |5.000 v Vottage Value

Offset: 0,000 0.00 > 0,00
Gain setting: 1650 3,30 > 16,50
Offset setting: 0

——— ——

Figure 35: Analog sensor setup with mapping

Analog sensors use the following formula to convert the analog input voltage into sensor reading

U = ADyq; * % + Aofrset
where AD_val is a measurement of the analog-to-digital converter (a value between 0 and 4095),
Again is gain (32-bit integer number) and A, s is result offset (32-bit integer number). The value of
u is a integer number that gets divised by 100 for the display (the temperature of 15.58 °C is
represented by u = 1558. A gain of 330 therefore gives the true voltage on the analog input pin. The
analog sensor dialog shows the gain and offset settings in the bottom left corner of the dialog and

should not be confused with Gain and Offset setup parameters.
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List of supported sensors

LM75 (Maxim, Tl, NXP) temperature sensor for the temperature range -55 °C to +125 °C with
the resolution of 0.5 °C. The sensor has configurable address and up to 8 sensors can be
connected.

SHT21 (Sensirion) temperature and humidity sensor for the temperature range -40 °C to
+125 °C with the resolution of 0.01 °C and air relative humidity in range 0 to 100 %.

Si7020 (SiLabs) air temperature and relative humidity sensor

Si1141 (SiLabs) IR and visible light intensity and reflection

MCP3425 (Microchip) A/D converter with selectable gain

MCP9600 (Microchip) thermocouple to temperature converter

iAQ-Core C (AMS) indoor air quality module, measures VOC (volatile organic compound) and
CO, levels

MMA7660 (NXP) 3-axis accelerometer

LIS2DH12 (ST) 3-axis accelerometer

BH1750 (Rohm) light sensor

BME280 (Bosch) air temperature, relative humidity and absolute pressure

ADS1115 (TI) 16-bit 4-channel A/D converter with selectable gain (up to 16x)

DS18B20 (Maxim) temperature sensor for the temperature range of -55 °C to +125 °C with
the resolution of 0.0625 °C. As each sensor has its own unique sequence ID, up to 10 sensors
can be connected to PoKeys.

DS18S20 (Maxim) temperature sensor

DS2413 (Maxim) GPIO inputs

DHT11, DHT21 and DHT22 (AM2302) temperature and humidity sensors

:
u

Figure 36: Thermal image of a temperature sensor being connected directly to a circuit board. The thermal conductivity
of the sensor's leads causes the sensor to register higher temperature than the ambient real temperature. Use properly

longer connections between sensor and sensor host board for the accurate readings
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9.15. USB interface configuration
The operation of the USB PoKeys devices can be adjusted in the Device > USB interface', as shown on
the figure below.

Ex PoKeys configuration v4.2.2 (device: 45000 v4.2.4) - *
File  Peripherals  Settings | Device | Pollstatus  Pulse engine
Mode Assigment L";' Send settings to device Fa hﬂﬂ] Assigment Mode
—1 1 Send settings and lock device
= 2 — Show tick counter
- 3 System log...
B — _ —— 52 <.
nr— 5 Boot into bootloader...
I — g Upgrade firmware...
Clear settings in device
JU— 8 Display device load status...
- 9 Start-up behaviour [
i — .
-11 USE interface * | Enable PC boot support
nr— 12 Change user ID... Communication interval
o —13 —— Change device PID... Delayed start...
— 1. 14 —— Change device name... Enable Fast (Bulk) interface
AU 15 Netwaork device settings... Enable keyboard interface
S =16 —— Modbus configuration... Enable joystick interface
17 Set date and time... Enable HID communication interface (WARMNING)
— 18 —— . , . o
Web interface configuration...
U =19 — - LT — 37 -
erver reports configuration...
0 — cpers o — 36 su—
o Set device security... S . qm

Figure 37: Accessing USB interface options

By adjusting these options, the user is given the possibility to configure how device reacts on the
system start, change the communication interval and configure which interfaces are visible to the
system. In some situations, omitting the unused interfaces can result in achieving better
performance of the device due to lower load to the system drivers.

Start options

USB PoKeys devices can be configured to either report the support for boot operation or not. Some
PC BIOS versions have problems configuring non-simple (plain keyboard and mouse) devices and may
halt the boot sequence if such device is present. By omitting the PC boot support, this is usually

overcome.

If this however does not fix the problems during the boot sequence, delayed start option give the
possibility to delay the PoKeys device registration on USB for the predetermined delay, which will
result in BIOS not detecting the device and continuing the boot sequence. Adjust the value according
to your system in this case.

Communication interval

By default, PoKeys USB devices use 1 millisecond communication interval for the communication
interface. If for any reason slower communication is required, it can be adjusted using the
Communication interval settings dialog. Communication intervals between 1 millisecond and 20
milliseconds can be configured.
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Enabling/disabling the interfaces
Each USB PoKeys device uses 4 USB interfaces (i.e. USB devices) and thus appears as 'USB Composite
Device' in the Device manager. If not needed, some (or all) interfaces can be disabled.

Note: if all communication interfaces are disabled, configuration of the device will no longer be
possible. In that case, follow the instructions in the section 'Restoring factory defaults' to restore the
device's functionality.
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9.16. Network device functionality
PoKeys57CNC device can be connected to Ethernet 10/100 network with standard RJ-45 cable.

By default, the device is set to use the DHCP functionality of the network router. User can later turn
on or off the DHCP support. If DHCP is not required or available, fixed IP address must be defined for
the device. To set the network settings of the device, go to Device menu and click Network device
settings...

Ed Metwork device settings ﬁ

Retrieve |P address automatically (DHCP enabled)

@ |ze fieed P address

IP address:  152,168,001,138
Subnet mask:  255,255.255,000

Gateway IP:  192,168,001,001|

Connection timeout: 3 g

Figure 38: Device network settings

The device communicates using TCP and UDP port of 20055. Please ensure the firewall settings
allow communication with this port. Also, please make sure that your network card (which you
have connected the PoKeys device to) has an IP address assigned with the subnet mask
255.255.255.0 (check it in IPv4 settings in your system).

By default, PoKeys device is configured to close the connection with the host after 3 seconds of
inactivity. This connection timeout value can be set in the dialog, shown in Figure 38.

Device discovery

Unless PoKeys device is configured with a fixed IP address or static DHCP lease option is enabled on
the router, user has no direct display of what IP the PoKeys device is configured or assigned with.
Therefore, PoKeys device feature an automatic discovery mechanism that uses discovery packets
sent from software looking for PoKeys device and discovery response packets that PoKeys device
constructs as an answer to a discovery. The discovery response packet contains vital PoKeys device
information that can be used to identify and find the PoKeys device in the network.

In case the DHCP server is not available in the network or if discovery packet was received from
different subnet than the one used by PoKeys device, the device will change to a temporary IP
address from the same subnet (defaulting to 255.255.255.0 subnet mask) that the request was sent
from. This temporary address can be recognized by ending in .250 and should only be used to find a
misconfigured device and setup it with proper network configuration. The discovery process can be
disabled under Device > Network device settings by clicking ‘Advanced’ button.

More information on this mechanism can be found in the Protocol specification document.
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Default network settings

DHCP: enabled
Port: 20055
Security: Full access

Connecting to device in other network
When the device is not detected automatically (either there is a firewall blocking the UDP broadcast
messages or the device is not in the same network as a computer), custom IP address of the device
can be entered by clicking on the 'Network settings... ' button on the ‘Connect to device’ dialog. The
following dialog appears.

| |
Additional network devices

192.1685.2 Enter IP address:
35.33.11.1:8050 35.33.11.1:8050

for example 192.168.0.100

152.168.0.100:5000

( Add ]

[ 0K J

Figure 39: Additional network settings

IP address of the device can be entered in the text box on the right and added to the list by clicking
the button 'Add'. The list of additional devices is saved on application exit.
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Security
Due to exposed nature of a network device, an authentication mechanism was implemented in
network PoKeys that allows three levels of access rights:

- Full access (default): the device is fully accessible from the network

- Read-only access: unauthorized users are allowed only to fetch a limited set of data from the
device, while an authenticated users can acccess all functions of the device

- Full lock: unauthorised users can not neither read or write to the device. A user password is
required to unlock access.

The security is set up in PoKeys configuration software — on the Device menu, click Set device
security... The password can contain any character and can be up to 32 characters long.

£3

Set device security settings [ J

New password:
Pazsword:
Retype password:
Default security setting:

) Fully unlocked
) Read-only until authenticated
@ Fully locked

Change l [ Cancel

Figure 40: Device security settings window
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Web interface (dashboard)
Network PoKeys devices can be monitored through the simple web interface (that is already enabled

by default).

i PoKeys config

File Peripherals  Settings Device  Pulse engine

Mode Assigment Connected to PoKeys57CNC (0 / Ser. 45000) Assigment Mode
)

[ PokeysS7E Dashboard % ¥
&« C | [} 192.168.5.115/indexDash.html|

PolLabs - PoKeys57E  Dashboard

Homepage

Seltings

nput/Output status

Sensor value
[ Dashbosrd configuration B
° General seftings
C 7] Dissble web rterface open in web browser
-
7] Alow anomymous access to dashboard and /0 status Serd to device fhout saving)
[] Allow toggling outputs via web interface
Dashboard items
Al ights reserved. © 2014 PoLabs D THe Data source Display type [ Lsers
00 Testtem  Digtalinpu0  On/Of dsplay {10 unt) Adrin, 7. 7.7, 5
Value display
I
Selected tem
‘Aocess rights - double olick to edt
tem caption:  Sensor value
Username
Data source: [ Sensor -] [Sensor 1 -
Admin
Display type: | Value display - Value anly - Empty
e
Empty
Min vaive: [0 < Macvale: 0 z Server reparts

Figure 41: PoKeys device web interface

The interface can be disabled or configured in dialog accessible via menu Device->Web interface

configuration. The following dialog appears

-7} Dashbo‘a-n;—cunﬂgura‘tiun . lilﬂlgw
General settings General settings
7] Disable web interface open in web browser
S ﬁ:uw tar'mrlwrr\m.ljt a:lcesa 1uiaﬁl:fard and |70 status
Dashboard items
ID Title Data source Display type Unit Users
00 Test tem Digttal input 0 On/Off display {no unit) Admin, ?,7,2,5...
D a S h boa rd 01 Sensorvalue  Sensor 0 Value display T Admin, 2,2,2 S
items list
L
e = N
[
e & I
. Userrame | Web users
Dashboard item i 5 Admn . ) ]
] i Lot 7] Empty - configuration
configuration 7] Empy 4’ .
e [0 T e 0 . 0 Emety and selection
& a = |0 = [] Server reports

Figure 42: Web interface settings — Dashboard configuration
The dialog presents the following three options in the upper left corner:

Disable web interface: check this field to disable web interface.
Allow anonymous access to dashboard and 1/0 status: if this field is checked, users can
access web interface directly without entering user name and password.
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- Allow toggling outputs via web interface: if this field is checked, users can toggle the pins that
are setup as outputs. If this field is unchecked, users are only presented with the status of
each pin.

Dashboard items configuration
Up to 100 dashboard items can be configured. In order to add a new item, click on ‘Add new’ and

enter the item information in the fields below (‘Selected item’ settings).

Selected tem
Access rights - double click to edit

ltem caption:  Sensor value
User name
Data source: [Sensor v] ’Senscﬂ v] Admi
min
Digplay type: [‘u"alue digplay - Value only V] Empty
Data unit: [‘C v] Empty
Empty
Min value: |0 = Maxvalue: |0 = Server reports

Figure 43: Dashboard item configuration

The following settings are available for each item:

- Item caption: a string of up to 13 characters describing the item (note: some web services
have limitations on what characters can be used - the software will provide you with a
warning if incorrect characters are used)

- Data source: select the data source from available sources (digital inputs or outputs,
PoExtBus outputs, Sensors, digital counters, PollL shared slot data) with respective index of
the item from the second list

- Display type: there are different display type options available based on the data source
type. The digital signals can be represented by ON/OFF value with optional On/Off or
On/Off/Toggle buttons. The (analog) value signals can be represented by numeric value
display with optional bar graph. The numeric value can be mad editable - double-click on the
displayed value shows an editor box, that allows the user to enter a new value, which is sent
back to device (for use with PolL shared data values).

- Data unit: the PoKeys device comes preconfigured with a variety of data units. If the desired
unit is missing from the list, up to 20 custom units can be configured.

- Min/max value: use the minimum and maximum value boxes to set the values for the bar
graph boundaries.

- Access rights: select users from the list that should have access to the selected item.

Custom unit editing

PoKeys device contains 20 custom units that allow the user to setup additional units if needed. Since
the units are displayed on a dashboard in a web browser, HTML code for the unit can be entered,
allowing different text formatting.
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-
Ex Custom unit M

Short description:  TestUnit

HTML code: | <b=T</be<ize</izst<sup=2</sup>
Preview: -

Test?

|
b

Figure 44: Custom unit editor

Managing the web user accounts

The dashboard configuration dialog contains a list of available users. To edit the user, double-click on

the entry in the list - a ‘User account’ dialog will pop up, allowing the changes to user name and

password.

By default, PoKeys contains a user named ‘Admin’ with password set to ‘root0’. Both the username

and password of this user can also be cha

nged.

Usernames and passwords can be configured for up to 4 users with the length of each limited to 8

(ASCII) characters.

3 source Display type Lnit Users

&l input 0 On/Off display {no unit) Admin, 7, ?, Ser...

sor 0 Value display T Admin, 7,7, 7, 5.
Es User account [&J

User name:

TestUser

Password:

-.....1

n

Access rights - double click to edit

1put V] [F‘in1

User name

Admin

display - Value only

[C] Bmpty

E—

Mz value: |0

Figu

Accessing the dashboard items data

Empty
Empty
= Server reports

re 45: Editing user account

The information on dashboard items data and their values can be accessed by fetching the following

files from the device:

- devStat.xml: contains values of all digital inputs and outputs, encoder values, analog inputs,

sensors, PolL shared data values and digital counters
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- devData.xml: information on the PoKeys device (network configuration and some other
device data)

- sensorList.xml*: contains information on dashboard items configuration and value

- sensorlList.json*: same as above, but in json format

- setS.html*: is used to change the sensor value

- setDO.html: is used to change digital output value

The setS.html and setDO.html have the following syntax

http://<IP address>/setDO.htm|?Pin=<Pin ID>&State=<0/1/T>

http://<IP address> /setS.html?Sensor=<Item ID>&State=<Value>

The <Pin ID> is 1-based PoKeys pin index (same as indicated on the device), while <ltem ID> is 0-
based dashboard item index of the current user.

Modbus

PoKeys57CNC device supports slave (server) operation of Modbus TCP communication protocol.
Modbus TCP compatible devices on the network can read the values from the device and set the
outputs. To elevate the security, user can define which peripherals are accessible via Modbus TCP.

Modbus TCP uses TCP protocol on port 502 (default), which can be changed in Modbus settings
(accessible from the menu Device — Modbus configuration...). The Modbus TCP connection is
disconnected after 3 seconds of inactivity (this default value can be changed in the Modbus settings).

Discrete inputs/outputs

Supported operations:
0x01: Read coils

0x02: Read discrete input
0x05: Write single coil
O0xO0F: Write multiple coils

Address (0-based) Access (R — Read, W — Write) Description

0-54 R/W 55 pin inputs/outputs

100-126 (100-149 on R Sensor OK statuses

PoKeys57 series)

200-263 R/W PolL shared data (binary data) -

overlapped with 32-bit PolL shared
data at 1000-1127 (16-bit)

1000-1127 R Matrix keyboard inputs
1400-1527 W I2C Matrix keyboard LED
1600-1727 R/W LED matrix
2000-2079 R/W PoExtBus
2000 Device 10 — Output H
2001 Device 10 — Output G
2079 Device 1 — Output A
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Registers

Supported operations:
0x03: Read holding register

0x04: Read input register

0x06: Write single register

0x10: Write multiple registers

Address (0-based)

Access (R — Read, W — Write)

Description

0-1

R

10-16 R
20-45 RW
100-154 RW
200-213 RW

200,201

202,203

212,213
300-304 RW
400-453 (400-499 on R
PoKeys57 series)
500-579 RW
590 W
591 w
592 W
593 w
600 R
700-751 R[W]
800-909 RW
1000-1127 RW

Serial number of the device
(PoKeys57 only)

Analog inputs

Encoder counter values (lower 16-
bit)

Digital counter values

PWM

PWM period (MSB first)

PWM dutyl (MSB first) — pin 22

PWM duty6 (MSB first) — pin 17
PoExtBus
Sensors (32-bit values, LSB first)

LCD buffer

LCD  configuration  (O=disabled,
1=primary or 2=secondary) - writing
to this register will re-init and clear
the LCD

Number of rows (lower byte) and
number of columns (upper byte) of
the LCD module

Not used

Clear LCD (both bytes = OxAA)

Tick counter (lower 16-bit)

Digital encoder values (32-bit values,
LSB first) - any write to these
registers causes the reset of the
encoder value to 0

Digital counter values (32-bit values,
LSB first)

PolL shared data (32-bit, LSB first)

PoExtBus channel mapping:

Address (0-based)

Register description

300

301

302

AlB|c|D|E|F|G]|H

AlB|Cc|D|E|F][G]|H

Device 10 Device 9
AlB|c|D|E|[F|G|H|]A][B|C|D|E|F]|G]|H
Device 8 Device 7
AlB|c|D|E|[F|G|H|]A]B|C|D|E|F]|G]|H
Device 6 Device 5
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303 AlB|c|p|E|F|G|H|A|B|C|D|E|F][G]|H
Device 4 Device 3

304 AlB|c|p|E|F|G|H|[A|B|C|D|E|F]|[G]|H
Device 2 Device 1

where

15|14 |13 |12 |11 | 10 Modbus word bit

©
[*-]
N
[+)]
(6]
s
w
=
o

A|lB|C|D|E|]F|G|H|A|B|C|DJ]E|F|G|H PoExtBus device bit

mapping
Device 10 Device 9
Modbus port number: 502 {1 - 65535) ‘

Medbus connection timeout: 3 s
Access settings:

Digital inputs and outputs Read [] Wiite

Analog inputs [] Read Write
PWM outputs Read Wiite
Matrix keyboard Read !

12C Matix Keyboard [7] Read Viite
12C Matrix Keyboard LED ] Read [ Wiite
PoBdBus Read Wit
LED Matric [[] Read [] Wit
Encoders [] Read Ni

Digital counters [] Read Wiite
LCD Read Wiite

Close

Figure 46: Modbus configuration
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Reporting data to network server with PoKeys57CNC device

PoKeys57CNC devices can automatically report sensor values to various network servers using the
HTTP POST, HTTP PUT or text-only protocols.

To use this reporting feature, user must specify reports type (RAW, UDP, Xively, Standard HTTP
POST/PUT or custom), server IP, server port number and update rate.

Custom report type
The request header is constructed of two parts — HTML header and data header, divided by double

new line character (\n). Example header (Xively.com web service):

F k|
Ed Report server configuration &J
| — i i—
Reports server type Destination data
(0 RAW (o HTTP request header)  Geryer|P: 216052233120  Port 80
j' UpFmmiz Update every |30 2| seconds
() Kively web service
") Standard HTTP request Sensors
@ Custom

CS5V, one entry per li

Last result: 0

PUT /v2feeds 62552 csv HTTP/1.1

Host: apixively.com

H-Ppikey: CAbIXHE34daSAKZe IMOM3ITNWVZVTOg
User-Agent: Pokeysh6E

|| | Cortent-Type: text/csv|

Mote: use double new line characters to split HTTF header and data header

N
’ Send to device (no save) l

PUT /v2/feeds/62592.csv HTTP/1.1 The HTTP header without 'Connection' and
ioitFKapl'leely'com 'Content-length' tags must be provided by the

-ApiKey:
CAb3XX634daSAKxZc3MOM3T INWVZVTOg user
User-Agent: PoKeys56E
Content-Type: text/csv The 'Connection' and 'Content-length' tags are
Content-Length: 010 automatically inserted by the PoKeys device
Connection: close

Data is i
Test1234,-15000.00 ata is inserted at the end of the packet

The above example is specified as

PUT /v2/feeds/62592.csv HTTP/1.1

Host: api.xively.com

X-ApiKey: CAb3XX634daSAKxZc3MOM3I1INWVZVTOg
User-Agent: PoKeys56E

Content-Type: text/csv

The extra new line at the end is essential.
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More customized header:

r ~
B Report server configuration &J

Reports server type Destination data
) RAW o HTTF request header)  Server|P: 216052233120 Fot 80
=) UDP mode
() Xively web service
(71 Standard HTTP request
@ Custom

Update every |30 2] seconds

Sensors
C35V, ane entry per li

Last result: 0

POST /myScript php HTTP/1.1
Hast: api xively.com

User-Agent: MyCustom DeviceAgent
Content-Type: text/csv

My Data:
_' Mote: use double new line characters to split HTTF header and data header
|
POST /myScript.php HTTP/1.1 The HTTP header without 'Connection' and
Host: api.xively.com 'Content-length' tags must be provided by the

User-Agent: MyCustomDeviceAgent
Content-Type: text/csv
Content-Length: 010

Connection: close The 'Connection' and 'Content-length' tags are

automatically inserted by PoKeys device

user

MyData: Testl1234,-15000.00

The above example must be specified as

POST /myScript.php HTTP/1.1
Host: api.xively.com
User-Agent: MyCustomDeviceAgent
Content-Type: text/csv

MyData:

Again, an extra new line character in fifth line is essential.

Total length of final header and data is limited to 350 bytes.

Setup for Xively web service
Xively web service is an on-line database service allowing users to connect sensor-derived data (eg.
energy and environment data from objects) to the Web and to build their own applications based on

that data.

PoKeys57CNC devices feature a direct support for the Xively web service. To configure PoKeys device

for Xively, follow these steps:

Sign-up for a free account at http://xively.com/
Navigate to Develop and create a new private device
3. Under the created device information, you can find ‘Feed ID’ and ‘APl key’ for your newly

created device, as shown in the figure below.
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Casm s now Xively.

xively

<, DEVELOP

Test device ~

Private Device

Channels

Add Channels to your Device!

)

maANAGE oevelcpercenter - A - [l

Feed ID
Feed URL

API Endpoint

1 minutes sga Request Log

o p— m

Waiting for requests

Auto-generated Test device device key for feed

APl Keys
Location
M Add location

Metadata

Tags
Description
Created

OXWEYLSwHe JarfeBhiDS 23AKED2XRSKESSM I

+ Add Key

4. Open Device > Server reports configuration. Check ‘Xively web service’ option.
5. Enter your Xively APl key and Feed ID, created in step 3, leave other fields with default values

F

Ex Report server configuration

Reports server type

) UDP mode

) RAW {no HTTP request header)

@ Xively web service
) Standard HTTF request

S

Destination data

Server IP: 216.052.233.120 Port 20

Update every |30

Sensors

seconds

) Custom

CSVY, one entry per li
Last result: 0
Xively APIkey: | Your APl key < Your Xively API key
Yively Feed ID: | Your Feed ID < Your Xively Feed ID

Send to device {no save)

Figure 47: Reports server settings for Xively service

6. Select the update rate on the right

7. Click Send to device button. If you wish to save the settings to non-volatile memory, click

‘Send to device’ on main PoKeys screen.

8. Go back to Device > Web interface settings to edit the dashboard items. Define entries as

described in the ‘Web interface’ chapter of this manual. To enable uploading of the

73

www.poscope.com



PoKeys user manual

dashboard item to the Xively service, select ‘Server reports’ as the user. The ‘Item caption’

field is used to identify the datastream in the selected Xively feed.
Make sure that item caption does not contain any invalid characters for Xively channel name (+, -, _,

letters and numbers are allowed)

-
[ Dashboard configuration

:-Elg‘

General settings
[7] Disable web interface
[T Allow anorymous access to dashboard and 1/0 status
[T Allow toggling outputs via web interface

open in web browser

Send to device (without saving)

Open report server configuration
Dashboard items
ID  Tile Data source Display type Unit Users
00 RoomTemp Sensor 0 Value display T Admin, Serverre..
Selected item
Ace ights - double click to edit
ltem caption:  RoomTemp oSS ngls T gl e
User name
Data source [Sensar '] [Sensaﬂ ']
Admin
Display type: [ Value dsplay - Value oy - [ Empty
[ ey
T Eney
Min value: |0 2] Maxvale: 0 = Server repots

Figure 48: Item configuration for the Xively service

9. Save the settings again by clicking 'Send to device' button.
10. Make sure the PoKeys device has properly configured network settings and that it is

connected to the internet
11. After a update interval, check the status of the Xively updates in the Xively 'Develop' page

xively

A, DEVELOP MANAGE

DEVELOPER CENTER Q

Mrotabs

Test device 7

Private Device

Product IC

Deploy ¥

Channels - N Grop

RoomRH 65.04

RoomT 2273
T Add Channel

Request Log
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12. Open your Xively feed by clicking the Feed URL — you should see the recorded data

Channels 4minutes ago A Graphs

RoomRH 64.86
< o
RoomT 22.76

Location Metadata

Figure 49: Xively feed overview page

Setup for standard HTTP POST or PUT data upload

Let's assume that the user wants to send sensor data to his server script that accepts POST method
for data upload. The user's server script is available at the address
www.userdomain.com/PoKeysDataUpload.asp. The user also wants that the data in the POST stream
to have the HTTP type of 'text/plain' and preceded with the string 'MyData: '. The data should be
transferred every 10 minutes. The settings are displayed in Figure 50.

To setup PoKeys to use these settings, the following steps must be taken (enter text without '
guotes):

Open Device > Server reports configuration.

Select 'Standard HTTP request’ and check HTTP POST option

Enter 'www.userdomain.com/PoKeysDataUpload.asp' in the Destination field

Enter 'text/plain' in the 'Content-type' field.

Enter 'MyData: ' in the 'Data header' field

Enter the server's IP address and port number in the fields below.

Enter 600 in the update time field

Click Close and click Send to device button.

Go to Device > Web interface settings and define entries as described in the ‘Web interface’

L e N WDNRE

chapter of this manual. To enable uploading of the dashboard item to the web server, select
‘Server reports’ as the user. The ‘Item caption’ field is used to identify the datastream.

10. Save the settings again by clicking 'Send to device' button.

11. Make sure the PoKeys device has properly configured network settings and that it is
connected to the internet
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-
B Repor server coniuration | ..
Reports servertype Destination data
) RAW fno HTTP requestheader)  server IP: 216052233120 Port 80
UDP mode
Update every 600 seconds
Fively web service
Standard HTTP request Data source: |Sensors v|
i () Custem e
Data format:  |CSV, one entry perli +
(| Last resutt: 0 Data header:  MyData:
i Method: @ HTTP POST
1 © HTTP PUT
| Destination:  ‘www userdomain com/PokeysDatallph|  Cortenttype: text/plain
(| Send to device {no save) Close
e —— —

Figure 50: Example of HTTP POST service setup
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9.17. Changing User ID number
Users can freely assign their own User ID number that represents a specific PoKeys device (enables
distinguishing between different PoKeys devices in case there is more than one connected to a single
host PC). To change the User ID number, go to ‘Device’ > ‘Change user ID’ menu. Simply enter any
number between 0 and 255, and click the 'Change user ID' button.

Device user ID \E\

User ID: 1 [ Change userID | [ Cancel |
Number in range from 0 to 255 identifying this PoKeysh5 device

Figure 51: Device user ID dialog

9.18. Saving current configuration to file
To save the current configuration to a file, go to ‘File’ > 'Save' menu and select a new filename. To
reload a saved configuration from a file, go to ‘File’ > ‘Open’ menu and select the appropriate file. To
transfer new settings to the device, click on the ‘Save to device’ button.

9.19. PolL core functionality
PoKeys57CNC contains PolL core that is fully compatible with other PoKeys devices. Read the
separate PolL core documentation for more information.

Due to the omission of the 3V lithium backup battery, PoKeys57CNC does not support value
retention in case of power failure.
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10. Device recovery mode

If configuration editor cannot be used to reconfigure the device, use the following steps to start the
device in the recovery mode. Recovery mode can be used to clear the configuration or update the
firmware.

1. Disconnect PoKeys57CNC device from USB and remove power supply
2. Locate LCD connector on the PoKeys57CNC device and short the pins 1 and 3 as shown below

3. Reconnect the PoKeys device to USB (or reconnect power)
4. Green status light should start flashing rapidly and PoKeys device will connect in recovery
mode
5. Open PoKeys configuration application
6. PoKeys configuration application should detect PoKeys57CNC device in recovery mode.
a. To reset the device configuration, use the option ‘Clear settings’. By clicking this
button and confirming your decision on the next dialog, settings will be erased.
b. To recover from bad firmware update, click ‘Recover’.
7. After completing the operation, unplug PoKeys device and remove the short from the LCD
connector
8. If resetting the configuration, ensure the device is properly cleared — replug PoKeys57CNC
device, connect to it and execute Device > Clear settings in device.
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11. Frequently asked questions

What software must be installed to operate the device?

On first use or when reconfiguring the device, the supplied software must be installed. If USB
connection is to be used, device driver must be used that should be automatically installed by the
setup package.

Can I use both USB and Ethernet connections?
Yes, both USB and Ethernet connections can be connected at the same time, but USB connection will
have a priority over Ethernet.

Windows can not find drivers for PoKeys57CNC device

The drivers should automatically be installed by PoKeys setup package. If this is not the case and
Windows reports unknown device, install the drivers manually by instructing the Windows device
setup wizard to look for drivers in PoKeys installation folder (C:\Program Files\PoLabs\PoKeys\ by
default).

I misconfigured the device and device no longer responds. What can I do?
If you misconfigured the device in such a way that configuration utility cannot be used to repair the
configuration, see the section ‘Quick resetting the device configuration’ in this manual.

There is spontaneous triggering of some of the pins. What is wrong?

Although the device implements basic noise filtering on the digital inputs, long wires between PoKeys
device and switches can cause spontaneous triggering if those wires are located near high-power
electrical wiring. Use twisted pair wires, shielding and try to route the signal wires away from power
supply wires.

The connection with the PoKeys device cannot be established with 10BASE-T router
Please check that you are using proper cable that is supported by 10BASE-T standard. The following
diagram shows the correct wiring for different connection standards.

(112136 cross connection specifications =0 EHo
Applicable standard  IEEEB02.3:2002
Transmission method 10BASE-T ~—
100BASE-TX —

(2 Full cross connection specifications =) Elo .
Applicable standard  |EEEB02.3:2002
Transmission metnod  1000BASE-T

7
(3) Full cross + cross specifications in 45/78 pairs (=) (=7
Applicable standard ~ ANSITIA/EIA-854 *
Transmission method 1000BASE-TX ~—
sy
~
7

Note: The color applies to the case of the TIASBEA

(source: http://www.okidensen.co.jp/en/prod/cable/lan/img/cate6 n fig05.gif)
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12. Erratainformation

This section describes special limitations of the device.

LED indicators for open-collector outputs are labelled in the reversed order
The LED indicators are labelled in the reversed order (OC1...0C4 instead of OC4...0C1). Observe the
order of the outputs as indicated for the connectors on the edge of the device.

PoKeys device resets when external power supply is applied or removed
If PoKeys device is connected to USB, the device resets when external power supply is either applied
or removed.

External pull-up resistor needed on the probing input
On PoKeys57CNC v1.0, v1.1 and v1.2 hardware, external pull-up resistor is required for correct
operation of the probing input.
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13. Grant of license

The material contained in this release is licensed, not sold. PoLabs grants a license to the person who installs this software,
subject to the conditions listed below.

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

Usage

The software in this release is for use only with PolLabs products or with data collected using PoLabs products.

Copyright

Polabs 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.

Liability
Polabs and its agents shall not be liable for any loss or damage, howsoever caused, related to the use of PoLabs equipment
or software, unless excluded by statute.

Fitness for purpose
No two applications are the same, so Polabs 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.

Mission Critical applications

Because the software runs on a computer that may be running other software products, and may be subject to interference
from these other products, this license specifically excludes usage in 'mission critical' applications, for example life support
systems.

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

Support
No software is ever error-free, but if you are unsatisfied with the performance of this software, please contact our technical
support staff, who will try to fix the problem within a reasonable time.

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.

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

support: www.poscope.com
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