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Please read the following notes

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

PoLabs does not assume any liability for infringement of patents, copyrights, or atededtual property rights of

third parties by or arising from the use of PoLabs products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intefiecpgaty

rights of PoLabs or otherBolLabs 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 prodicts and application example¥ou are fully respoiisle for the incorporation of these circuits,
software, and information in the design of your equipment. PoLabs assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

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

PoLabs devices may be used in equipment that does not impose a threat to human life in case of the malfunctioning,
such as: computer interfaces, office equipment, communications equipment, test and measuremgrneqgt) audio

and visual equipment, home electronic appliances, machine tools, personal electronic equipment, and industrial robots.
Measures such as faihfe function and redundant design should be taken to ensure reliability and safety when PolLabs
devices are used for or in connection with equipment that requires higher reliability, for example: traffic control
systems, antdisaster systems, anticrime systems, safety equipment, medical equipment not sgcifiesigned for

life support, and other siftar applications.

PoLabs devices shall not be used for or in connection with equipment that requires an extremely high level of reliability
and safety, as for example: aircraft systems, aerospace equipment, nuclear reactor control systems, medicainéquipme
or systems for life support (e.g. artificidelisupport devices or systemsind any other applications or purposes that

pose a direct threat to human life.

You should use the PolLabs products described in this document within the range specifiddabg, Rspecially 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 productseanot 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 desigrhardware and software including but not limited to redundancy, fire control

and malfunction prevention, appropriate treatment for aging degradatioamy other appropriate measures.

Usagethe software in this release is for use only with PoLabs prtsdor with data collected using PoLabs products.

Fitness for purposeno 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 ensuretliraproduct 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.

Upgradeswe provide upgrades, freef 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
eachPolLabs product. Please use PolLabs 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 dlosses occurring as a result of your noncompliance with applicable laws and regulations.

Please contact a PoLabs support at suppocope.com if you have any questions regarding the information contained

in this document or PoLabs products, or if yowdany 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.

TrademarksWindows is a registered trademark of Microsoft Corporation. PoKeys, PoK&3skByS6U, PoKeys56E,
PoKeys57U, PoKeys57E, PoKeys57RdEeope, PoLabs and others are internationally registered trademarks.
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1. Description

PoKeys mductsline consists oimple, easyto-use USEind networkdevices with the extended list

of featuresmakingthem powerful input/output devices.PoKeys56lhnd PoKeys57ldevices also
incorporate a virtual USB keyboard and joystigih a simple setup PoKeys devices enahiser to

design speciallypuilt robust computer interface. The device are highly adjustable and as such
requireno complex knowledge on devipeogramming.Virtual USB keyboard suppemulation of

single key presses or various programmable serideys (keyboard macro sequences) while virtual
USB joystick emulation supports mapping of analog inputs to joyakiek and mapping of digital
inputs to joystick buttonsAll peripherals can be tested via included software with highly intuitive
graphical user interface. Chosen settings can be stored on device, so no special software is needed
on target system.

If addifonal input and output capabilities are needed, the desigrovide55 digital5V tolerant
inputs or outputs,up to seven12-bit analog inputs (on PoKeysafd PoKeys57 series deviresth
adjustable software lowpass filterand one 16bit analog output(on PoKeysBJ and PoKeys5YE
These are complemented with 6 higpeed fully configurable PWM (pulse width modulation)
outputs. User can freely set PWM period and PWM duty cycles. PWM module r@asMitiz (on
PoKeys561ad PoKeys57 series devigasd allows higkspeedoutput switching.

PoKeys devices also support up to 25 pairs of quadrature encoder signal inputs for which can be
freely connected to anyfahe 55 inputs on PoKeys devices. These inputs increment or dentem

the counters that can be read via provided software of other thpadty applications. Changes in
those signals can trigger virtual keyboard presses on USB versions of PoKeys ekiegslevices

also support three additional fast encoderwhen higher frequencies of the quadratuencoder
signals are in usd?oKeys56 and PoKeys57 series devackss additional support for one ultréast
guadrature encoder signal that can handle even greater frequencies of these signals with ease.

In the cass when the application requires more than 55 inputs or outputs, PoKeys devices have the
inbuilt support for matrix keyboards sized up to 16x8 with freely assignable key codes for virtual USB
keyboard, while the PoExtBus bus feature adds the suppoddditional 80 digitabutputs.

PoKeys devices also support hd44-t8@dnpatible character LCD displays and two serially driven 8x8
matrix LED displays.

Third-party application developers that are adding the support for PoKeys dewiegesncouraged to

use thesupplied 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 opesource crosplatform C library available attps://bitbucket.org/mbosnak/pokeyslib

To aid developers that are communicating with PoKeys devices on théevelythe extensive
documentation on device communication protocol can be downloatte@ of darge from the
product webpage.
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. Features

2.1. PoKeys56U/ PoKeys57U

Compatible withUSB 1.1/2.0 HID standard

StandardEnglishJSB keyboard simulation (with triggering support for up/down keys)
Standard USB joystick simulation (6 axis, 32 buttons with triggering support)

55 digital inputs with pulup resistors, freely mappable to virtual{ .
55 software controlled digital outputs
7 analog inputs (1-bit) with adjustable lowpass filtering support

18802 NRQA

Up to 26 encoder pair inputs (3 higipeed encoder inputs, 1 ultra high speed encoder input)

Digital counters on specific digitalput pins

3-axis 25 kHpr 8-axis 125 kHz highly customizaBlelse engin@2 with safety5 kHzcharge

pump output
Two 8x8 matrix LED display support
Up to 64 256character long keyboard macro sequences

Up to 16x8 matrix keyboard with triggered keys/attate function support

Two 8x8 matrix LED display support

Up to 6 highspeed fully configurable PWM outputs support (25MHz PWM timer)

HD44786based character LCD support (up to 4x20 characters)
PoExtBus support for adding up to 10 external shift registers

PoNET devices support (¢8y CNC keyboardapped to matrix keyboapd

Support for Connection signal output
Failsafe support in case of communication interruption

Support for up to 10 sensors ofClbus, up to 10 sensors opndre bus and up to 7 analog
sensorgPoKeys56) or up to 100 sensors ) ltwire buses (PoKeys57)
Communication compatible with PoKeys55 on application layer (data packet structure)

Intuitive and useiffriendly software

Thirdparty support via communication DLL library and extengivetocol specification

document that allows porting to other systems

2.2. PoKeys56E/ PoKeys57E

Ethernet 10/100 with DHCP client or fixed IP support

TCP connection with device

55 digital inputs with pulup resistors

55 software controlled digital outputs

7 analog inputs (1zbit) with adjustable lowpass filtering support

Up to 26 encoder pair inputs (3 higipeed encoder inputs, 1 ultra high speed encoder input)

3-axis 25 kHz or-8xis 125 kHz highly customizable Pulse engine v2 with safety 5 kHz-charge

pumpoutput

Digital counters on specific digital input pins
Up to 16x8 matrix keyboard

Two 8x8 matrix LED display support

Up to 6 highspeed fully configurable PWM outputs support (25 MHz PWM timer)

HD44786based character LCD support (up to 4x20 characters)

9]
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PoExtBus support for adding up to 10 external shift registers

PoNET devices supp@as-key CNC keyboard)

a2Rodza ¢/t &AdzLIR2 NI ol 00Saa (2 RAd@ifalicoubterst hx |y
values,PWM outputs, LCD display, LED matrix disgPExtBus devicespatrix keyboard
status)

Support for up to 10 sensors ofClbus, up to 10 sensors oandre bus and up to 7 analog
sensorgPoKeys56) or up to 100 sensors @) ltwire buses (PoKeys57)

Web interface with newly designedaghboard and I/Gstatus displaywith multiple user
accounts

Support for communication with devices d€land iwire buses

Support for Connection signal output

Failsafe support in case of communication interruption

Communication compatible with PoKeys55 on applicatigadédata packet structure)

Intuitive and useffriendly software

Thirdparty support via communication DLL library and extensive protocol specification
document that allows porting to other systems
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3. Device comparison

PoKeys5657U PoKeys56/57E
Number of pins on the board 55 55
Digital inputs 55 55
Digital outputs 55 55
Analog inputs 7x 12bit 7x 12bit
Analog ouputs 0 0
Number of encoders (normal) 25 25
Number of fast encoders 3 3
Number of ultrafast encoders 1 1
Number of PWM outputs 6 (25 MHz clock) 6 (25 MHz clock)
Number of digital counters 24 24
Pulse engine int. 3-axis 25 kHz int. 3-axis 25 kHz
ext. 8axis 125 kHz  ext. 8axis 125 kHz
LCD support Alphanumeric up to Alphanumeric up to
4x20 4x20
Matrix keyboard support Up to 16x8 Up to 16x8
Matrix LED Two 8x8 Two 8x8
Keyboard emulation Yes No
Joystick emulation Yes No
Connectivity uSsB Ethernet (IPv4 +
DHCP)
Modbus TCP support No Yes
I12C sensors Yes Yes
1-wire sensors Yes Yes
PoExtBus support up to 80 outputs up to 80 outputs
PONET bus support up to 16 devices up to 16 devices
Powersupply powered from USB  external power
supply
Number of devices per 127 per USB root practically unlimited
computer hub
Automatic device discovery Yes Yes (in local
network)
Free configuration application Yes Yes
Free firmware upgrades Yes Yes
Communication DLL support Yes Yes
Availability Available Available

11
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4. Device hardware description

PoKeys57U

pinout illustration
Copyright © PolLabs USB

Power LED]|
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Matrix LED 1 - data
Matrix LED 1 - latch
Matrix LED 1 - clock

;“s'&mmumnuu_

PoExtension 3

F nl ulseen DIR PoExte
PoExtBus Latch (alt )‘d Pol

‘ = PoExtBus Data (alt. )_ PoE:
AMARHOARNRROAE) -PDEX[BUS Clock (alt) PoExtension 7

PoExtension 8

Matrix LED 2 - data gg Counter 23 g LCD D7 (prim. ), 23
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| = input, O = output, I/O input or output, SF = special function

Pin Type Description
1 I/O  General purpose digital input/output piimited currentsource capability on
PoKeys56B7E)
I Fast encoder 14 A channel input for the fast encoder 1
I Counter 1¢ Counter input signal for counter 1
2 /O General purpose digital input/output piimited currentsource capability on
PoKeys56B7E)
I Fast encoder 1B B channel input for the fast encoder 1
I Counter 2¢ Counter input signal for counter 2
3 I/O  Generalpurpose digital input/output pin
4 /O  General purpose digital input/output pin
5 /O  General purpose digital input/output pifavhen used as output on PoKeys56EE,
pin 6 must also be specified as output
I Fast encoder 24 A channel input for the fast encoder 2
I Counter 5¢ Counter input signal for countér
6 /O  General purpose digital input/output pifavhen used as output on PoKeys56EE,
pin 5 must also be specified as output
| Fastencoder 2B; B channel input for the fast encoder 2
I Counter 6¢ Counter input signal for countér
7 /O  General purpose digital input/output pin
8 /O  General purpose digital input/output pin
I Ultra fastencoder input A
9 I/O  General purpose digital input/output pin
SF  PoKeys56E/57E: external pulse generat®e Pulse engine manual
@] Matrix LED Xerial data output
I Counter 9¢ Counter input signal for countér
10 /O  General purpose digital input/output pin
@] Matrix LED Joutput latch clock output
11 I/O  General purpose digital input/output pin
SF  PoKeys56E/57E: external pulse generat®e Pulse engine manual
@] Matrix LEDL serial clock output
I Counter 11¢ Counter input signal for countdrl
12 I/O  General purpose digital input/output pin
I Ultra fast encoder input B
13 I/O  General purpose digital input/outpuin
I Ultra fast encoder indexsignal input
14 I/O  General purpose digital input/output pin
15 I/O  General purpose digital input/output pin
I Fast encoder 34 A channel input for the fast encoder 3
I Counter 15¢ Counter input signal for counter 15
16 I/O  General purpose digital input/output pin
I Fast encoder 3R B channel input for the fast encoder 3
I Counter 16¢ Counter input signal for counter 16
17 I/O  General purpose digital input/output pin
o PWM channel ®utput
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18 I/O  General purpose digital input/output pin
o PWM channel ®utput
19 I/O  General purpose digitahput/output pin
o PWM channel 4utput
I Counter 19¢ Counter input signal for counter 19
20 I/O  General purpose digital input/output pin
@] PWM channel 3utput
I Counter 20¢ Counter input signal for counter 20
21 /O  General purpose digital input/output pin
o PWM channel Dutput
I Counter 21¢ Counter input signal for counter 21
22 /O  General purpose digitahput/output pin
@] PWM channel utput
| Counter 22¢ Counter input signal for counter 22
23 /O  General purpose digital input/output pin
I/O  LCD data Tprimary configuration)
@] Matrix LED2 serial data output
SF  PoKeys56U: external pulse generatsee Pulse engine manual
I Counter 23¢ Counter input signal for counter 23
24 /O  General purpose digital input/output pin
I/O  LCD data §primary configuration)
@] Matrix LED Dutput latch clock output
| Counter 24¢ Counter input signal for counter 24
25 /O  General purpose digital input/output pin
I/O  LCD data $primary configuration)
@] Matrix LED Zerial clock output
SF  PoKeysb6lexternal pulse generatorsee Pulse engine manual
I Counter 25¢ Counter input signal for counter 25
26 /O  General purpose digital input/output pin
/O  LCD data 4primary configuration)
SF  PoKeys56U: external pulgenerator- see Pulse engine manual
I Counter 26¢ Counter input signal for counter 26
27 I/O  General purpose digital input/output pin
I Counter 27¢ Counter input signal for counter 27
28 I/O  General purpose digital input/output pin
@] LCD R/W(primary and secondary configuration)
I Counter 28¢ Counter input signal for counter 28
29 I/O  General purpose digital input/output pin
O LCD Rfrimary and secondary configuration)
30 I/O  General purpose digital input/output pin
@] LCD HEprimary and secondary configuration)
31 I/O  General purpose digital input/output pin
/O  LCD data Tsecondary configuration)
32 I/O  General purposéigital input/output pin
/0 LCD data fsecondary configuration)
33 I/O  General purpose digital input/output pin
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I/O  LCD data $secondary configuration)
34 I/O  General purpose digital input/output pin
/O  LCD data 4secondary configuration)
35 I/O  General purpose digital input/output pin
SF  External pulse generator dedicated IO connectisae Pulse engine manual
O PoExtBusserial clock if POExtBus on dedicated connector is not used
36 I/O  General purpose digital input/output pin
SF  External pulse generator dedicated IO connectisee Pulse engine manual
O PoExtBuserial data if POExtBus on dedicated connector is not used
37 I/O  General purpose digital input/output pin
SF  External pulse generator dedicated IO connectiseePulse engine manual
@] PoExtBusutput latch clock if POExtBus on dedicated connector is not used
38 I/O  General purpose digital input/output pin
SF  External pulse generator dedicated IO connectisae Pulse engine manual
@] Pulse engin®IR x- x-axis direction output
39 /O  General purpose digital input/output pin
@] Pulse engin®IR y- y-axis direction output
40 /O  General purpose digital input/output pin
@] Pulse engin®IR z z-axis direction output
41 /O  General purpose digital input/output pin
I Analog input 41
I Counter 41¢ Counter input signal for counter 41
42 I/O  General purposéigital input/output pin
I Analog input 42
I Counter 42¢ Counter input signal for counter 42
43 I/O  General purpose digital input/output pin
I Analog input 43
I Counter 43¢ Counter input signal for counter 43
44 /O  General purpose digital input/output pin
I Analog input 44
I Counter 44¢ Counter input signal for counter 44
45 /O  General purpose digit@hput/output pin
I Analog input 45
46 I/O  General purpose digital input/output pin
I Analog input 46
I Counter 46¢ Counter input signal for counter 46
o Integrated Pulse enginBTEP xx-axis step output
47 I/O  General purpose digital input/output pin
I Analog input 47
@] Connection signal output
48 /O  General purpose digital input/output pin (limited current source capability on
PoKeys56U)
I Counter 48¢ Counter input signal for counter 48
@] Integrated Pulse enginBTEP yy-axis step output (requires additional 470 Ohm
pull-up resistor on PoKeys56U)
@] Connection signal output
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49 I/O  General purpose digital input/output pin (limited current source capability on
PoKeys56U)
I Counter 49¢ Counter input signal for counter 49
@] Integrated Pulse enginBTEP zz-axis step output (requires additional 470 Ohm
pull-up resistor on PoKeys56U)
@] Connection signal output

50 I/O  General purpose digital input/output pin
@] Connection signal output
51 I/O  General purpose digitahput/output pin

SF  PoKeys56E/57E: external pulse generat®e Pulse engine manual
@] Connection signal output

52 I/O  General purpose digital input/output pin
I Pulse enginEMGERGENC¥mergency switch input
@] Connection signal output

53 /O  General purpose digital input/output pin
@] Pulse engin€HARGEPUMP kHz charge pump signal output
@] Connection signal output

54 I/O  General purpose digital input/output pin
I Recoverymode RS7Y signal PoKeys enters recovery mode if this signal is tied tc
GND at startup
@] Connection signal output

55 I/O  General purpose digital input/output pin
I/0 1-wire communication bus
@] Connection signal output

4.1. PoKeys56U/E pin functions graphical overview

Pinl 2 3456 7 8 91011121314151617 18192021 222324 25 26 27 2829 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

DI 0000000000000 000000000000000000000000000000000000000000
DO 0000000000000 000000000000000000000000000000000000000000
Al iolelelolololololelololololelelvlolololelelololololololelololololelolololololelel I T 1 1 I I leololeleleleiole]
AO 0000000000 O000OOO0OCOOOO00COOOO00COOCO0OOO00O00COOO00C0O00

Fast encoders ( L lelel I lelelelelelelele]l | lelelelelelelelololelololeiolololololololelolololololololololelolololol0lolo])
Ultrafastencoders OO OOOOOCOO0OCCO®®0OC000000000000000CO0000000000000CCOO00C0000

LCD olelelelelelololelolololololelololololelelel I I 1 Iel 1 I 1 1 I I leleleleleleiololelolelelololelolelelelole]
LED 00000000 eee 00000000000 eeeCO0000000OCO00OO0O000OOO00O000O
Augxilary output iolelelolololololelololololelelvlolololeleleiololololelolololololelel 1 I leleleloleolelolelelololololele]o)o]l0]
PWM 0000000000000 000eeeeee 0000000000000 00000000000COO0000O00

Connectionsignal OOOOOOOCOO0COO0O0O000C000COCO00000C0000O00000C000C0000CNeee0e0eee
Configurationreset OCOOOCOOOOO0000000000OO0OO0000000000000OCO0CoOO0C00000CO0Oe0

Counters ( 1 Jelel I lelel leof Jelelel 1 jejel 1 L X 1 111 1 I lelelelelelelelelelelelel I I 1 ol lo] 1 leleleleiele]
Special functions OOOOOOO0O0OC0O0O000000000000000000L0 e eee 000000 ee
1-wire 0000000000 O000OO00COOOO0COOOO00COOCO0OOO00000COO000CO0e

(O not supported
@ supported
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4.2. Status LEDs
Each PoKeys devices has the following status LEDs:

- -iLED; power status: when the power is applied to PoKeys device, this LED is lit
- BréenLED; connection/communication status: this LED reflects various operating modes of

the PoKeys device
o Fast blinking on startup: device has started in the recovery mode. maides to

update the firmware and clear the settings in the device.
0 Slow blinking on startup (PoKeysB6HE): PoKeys device is waiting for DHCP settings
0 Solid: device is in normal operation mode
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. Requirements

5.1.

5.2.

USB devices

One availabléJSB 1.1 or USB 2.0 port

USB HID device driver enabled peoating system (Windows 98
SE/ME/2000/XP/istdWindows 7/8/10, Linux Mac OS)

Included software requiresVindows XP/Vist&Vindows 7Windows 8Windows 10 with

.NET framework 2.0 and3.5 installed (ONLlY FOR SYSTEMS WHBERE DEVICES WILL BE
CONFIGUREDARGET SYSTEM NEEDS NO SOFTWARE INSTALLATION FOR THE DEVICE T
OPERATE AS A STANDARBXEYBOARD AND JOYSTICK).

Network devices

PoKeys57Ev1.2

Ethernet connection between host computer aRdKeyS7Edevice

5-12 VDC power supplwith 400 mAcurrent capability If any additional pepheral is

connected to PoKe®S E useappropriately more powerful power supply.

Included software requires WindowsPX/ista/Windows MVindows Windows 10 with

.NET framework 2.0 and3.5 installed (ONLY FOR SYSTEMS WHERE THE DEVICES WILL BE
CONFIGURED, TARGET SYSTEM NEEDS NO SOFTWARE INSTALLATION FOR THE DEVICE
OPERATE AS A STANDARMVORK DEVICE

PoKeys56EHPoKeys57E v1.1

Ethernet connection between host computer and PoKeys56E device

5V DC power supply with 400 mA. If any additional peripheral is connected to PoKeys56E,
useappropriately more powerful power supply.

Included software reqgives Windows XP/Vista/Windows 7/Windows 8/Windows 10  with

.NET frameworks 2.0 and 3.5 installed (ONLY FOR SYSTEMS WHERE THE DEVICES WILL B
CONFIGURED, TARGET SYSTEM NEEDS NO SOFTWARE INSTALLATION FOR THE DEVICE
OPERATE AS A STANDARD NETWORK DEVICE).
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6. Technical specifications
6.1. PoKeys56U and PoKeys57U dimensions

Measurements are in mm, all holes have 3mm diameter.
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