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Please read the following notes

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

2. PolLabs does not assume any liability for infringement of patents, copyrights, or other intellectuay prgipsrtof
third parties by or arising from the use of PoLabs products or technmahatibn described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual  pigisrtyf
PolLabs or others. PoLabs claims the copyright of, and retains the rightsnatatial (software, documentgtc.) contained in

this release. You may copy and distribute the entire release in its original state, but must nandisgual items within the
release other than for backup purposes.

3. Descriptions of circuitspfsware 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 swtuitzge,

and information in thedesign of your equipment. PoLabs assumes no responsibility for any losses incugred by third
parties arising from the use of these circuits, software, or information.

4. PolLabs has used reasonable care in preparing the information included dio¢himent, but PoLabs does not warrahat

such information is error free. PoLabs assumes no liability whatsoever for any damages incurred by you fresalgngrs in

or omissions from the information included herein.

5. Polabs devices may be useéduipment that does not impose a threat to human life in case of the malfunctiosing)

as: computer interfaces, office equipment, communications equipment, test and measurement equipment.aaddiisual
equipment, home electronic appliances, machioels, personal electronic equipment, and industrial robots.

6. Measures such as fa#fe function and redundant design should be taken to ensure reliability and safety when PolLabs
devices are used for or in connection with equipment that reguinigher reliability, for example: traffic control
systems, antdisaster systems, anticrime systems, safety equipment, medical equipment not specifically desigiézl for
support, and other similar applications.

7. PolLabs devices shall not bediger or in connection with equipment that requires an extremely high level of reliabifity
safety, as for example: aircraft systems, aerospace equipment, nuclear reactor control systems, medical equigysems

for life support (e.g. artificialfé support devices or systems), and any other applications or purposepdbata direct threat

to human life.

8. You should use the PoLabs products described in this document within the range specified by PoLabs, espeeisigavith

to the maximum ating, operating supply voltage range and other product characteristics. PoLabs shall hiadeility for
malfunctions or damages arising out of the use of PoLabs products beyond such specified ranges.

9. Although PolLabs endeavors to improve the qualitg reliability of its products, semiconductor products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain ugmscondit
Further, PoLabs products are not subject to radiatiesistance design. Please be sure to implement safety meatugsard

them against the possibility of physical injury, and injury or damage caused by fire in the event of the faduRpbabs
product, such as safety design for hardware and softwatkiding but not limited to redundancy, fire contrahd malfunction
prevention, appropriate treatment for aging degradation or any other appropriate measures.

10. Usage: the software in this release is for use only with PoLabs products or with datadalking PoLabs products.

11. 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 thatothect is suitable for the
user's application.

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

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

14. Please contact a PolLabs support for details as to environmental matters such as the emafrcomeatibility of
each PolLabs product. Please use PolLabs products in compliance with all applicable laws and regulations thatheegulate
inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. PolLabs rassiaivitty for
damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

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

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

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




1. PoBlockslescription

PoBlocks is a graphical programming tool for PoKeys devices. It features an intuitiveasnitteldace
and enables the user to quickly and easily design, deploy and debug a program that gets transferred and
executed by the PoKeys device itself.

PoBlocks was developed with ease of use in mind, which means that it does not require long manuals,
extended tutorials or deep knowledge to use. Although PoBlocks is simple to use, it also boasts a rich set
of features - support for PoKeys basic and extended I/O interfaces support, timers, counters,
configurable clock sources, algebra, memory, logic aadlinear operations, time schedule, event
drums, even PID and on/off controllers, etc.

PoBlocks also features a simple to use monitor mode for debugging that gives user a good insight in how
the program executes in reéime.

2. Main features

Simple and intiitive graphical user interface with integrated supporjust open the application

and start designing your diagram. Drag the function blocks from the graphical toolbar with
mouse and connect them by clicking on the input/output ports. When in doubt, howver the
block to access the integrated help.

Support for wide array of PoKeys peripheralBoBlocks gives you the access to digital inputs
and outputs, analog inputs, PWM outputs, encoder inputs, digital counters, PoOExtBus outputs
and more just by draggg a block and selecting the pins in the property panel on the right.
Algebra, logic blocksChoose from basic algebra functions and logic functions to create simple
conditional logics.

Memory blocks use JK, D, T or data latches, minimum/maximum value ones) simple RAM
blocks.

Trigger and timing functionsPoBlocks offers counters, signal level triggers, off- and pulse
timers, etc.

Advanced blocksweekly time schedule, LCD interface support with multiple layouts, eyia
programming, process otrol etc. Advanced blocks enable you to quickly start controlling your
process as you want it. If no block suit your needs, Custom PolL block enables custom PolL code
execution.

Oneclick compiling and downloading when satisfied with your design, compiie and
download it to the device with only one click.

Realtime debugging/monitoring with PoBlocks, your diagrams are simply created, then
compiled and downloaded to the device with one click. When it comes to debugging or
monitoring the process, simphctivate the monitor mode and all outputs and connections will
be populated with current values.
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3. Requirements

Windows XP, Vista, 7, 8 (other platforms coming soon)
VisualC++2010Redistributabld?ackage installed on the target computer
PoKeys56 or neweatevice (on USB or network)

4. Installation

PoBlocks application is a part of the PoKeys software installation package, available free of charge on
WWW.poscope.com

4 WWW.pOoScope.com
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6. PoLabs PolL core introduction

PoKeys PolL core is a virtual 16l82software processor, whichmterprets PolL code in PoKeys device
and has access to various PoKeys peripherals.

PolL code is createith the compiling process in the PoBlocks application and is stored in the flash
memory of the PoKeys device.

6.1.0Operating modes

PolL core has the following operating modes:

- STOPPEDPoIL core is stopped and no code is being executed

- RUNNINGPoIL core is exuting code

- EXCEPTIOIRoIL core encountered an error and execution had to be stopped

- PAUSEPoIL core is temporarily halted and when restarted, continues from this point

6.2.Startup configuration

When PoKeys device is started (power is applied), the Paol @n be reset (initialization code
executed) and PolL code execution can start automatically. By default, PolL code is not automatically
executed on reset (Autetart is disabled).

6.3.Cycle time

The PolL core supports priorbased preemptive scheduler tht switches between two (or more on

later versions) tasks. Task O has the lowest priority and is enabled by default. Other tasks are periodic
tasks that have a fixed timgeriod between executions. Task switching is done at 1 ms intervals or on
task exit @ents.

Task 1 is automatically used and enabled by PoBlocks software for executing the PolL code of the
diagram when periodic mode is selected (when cycle time, greater than 0 is specified). In this mode,
minimum cycle time for execution is limited by thede size, but cannot be lower than 1 ms. In non
periodic mode (cycle time set to 0), task O is used and cycle time depends solely on the PolL code size.

PoBlocks features an integrated Task manager that displays the target and actual cycle timeasKshe t
0SAy3 SESOdziSR 6¢lal YIFylF3aISNI A& F2dzyR Ay Fa. 2014
Y2NB RSOGFAfaz &aSS WwWe¢lail YIylF3ISND o60St2¢60

6.4.PolL programming

PoBlocks enables lelevel PolL language programming using the custom PolL Wlbakact usat
support@poscope.corand request PolL documentation document.

9 WWW.pOScope.com
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7. User interface

PoBlocks user interface is displayed below. Top area contains menu bar, tolbaewiith controlsand
block library. Bottom léfarea is diagram design area, while the right part is reserved for properties
panel that contains dynamic properties of project or currently selected block.

Device controls

10 | Algebra Trigger [
i I N AR s oy - fé'
IN out IN Encorer Counter, sensor vz .

Block library

Properties
panel

Design are:

7.1.Toolbarand device controls

Toolbar gives the access to mdstquently used functions of thedBlocks application. Besides creating
new, opening and saving the designed diagram, '‘Compile and transfer' bettables oneclick
compiling, checking and transferring of the diagram to the dewuicthe code is already running the
device, a dialog appesasking user to confirm the download procedure.

Device controls panel enables user to interact with the PolL core in the PoKeys device.

Device selectio

Switch to PoKeys applicatic

Start PolL cod:
execution

Monitor mode Reset PolL cor Stop PolL core Execute 1 cycl

The following controls are available:

- Switch to PoKeys applicatiordisconnect and open PoKeys application for adednperipheral
setup and testingThis option is only available if PoKeys application is installed to the default
installation path.

- Disconnectclick this to disconnect from current device

10 | WWW.pOSCope.com
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- Device selectionthis opens a device selection dialog to selectesice to download the PolL
code to.

- Monitor mode: clicking the Monitor mode button enables or disables the -teae monitor
mode (this is available after the diagram has been successfully compiled and downloaded to the
device).

- Reset PolL coraise thicommand to reset the PolL code execution.

- Stop PolL corehis command stops the PolL code execution.

- Execute 1 cycle (stepjhis command executes the PolL code of the diagram once and switches
the PolL core state back into STOPPED mode.

7.2.Device selectiodialog

Device selection dialog is used to select a PoKeys device to work with. All detected devices are displayed
in the list and selecting a device refreshes the device information panel, giving the user information on
device's name, its serial numbeauyrrent time and status of PolL core activation. All PoKeys devices are
shipped with PolL core disabled and user must enable the core once prior downloading the diagram to
that device. This is accomplished by clicking the 'Enable/disable’ button (not&lirepaPolL core
disables keyboard macro capability of PoKeys56U devices).

PoKeys devices with a holder for a RTC battery support RTC (real time clock) that can be used for
scheduling the events. RTC in the device is set to current computer time by difekimgtton 'Set time'.

Device info

Device name: PoKeys56U
Serial number: 31350

Time: 16:49:256.9.2013 (Friday) S

11 WWW.pOoScope.com



PoBlocksiser manua{March 31, 2013

7.3.Block library

Block library panel contains graphical representations of function blocks in the PoBlocks library. The
library is divided into block categories and tabbed menu system is used to switch between these. Each
block inthe block library offers integrated help system (see the figure below) that gets activated by
hovering the mouse cursor over the block.

To insert the block from the library into the diagram, drag a block using mouse cursor from the block
library into the dagram.

File
[

10 | Algebra | Logic | Memory | Trigger ftiming | Extended | Control | Misc

I Iir ~ iy R e C
IN ouT IM ouT Encode Counter Sensor

PWM output

Edit  View Tools

Help

-— - | Check and Transfer

R

Je
out

Properties | Shared data | Memary info

PWM output is used to set the duty cycle of the PWM (pulse width

modulated) output Value

Property
Project properties

Parameters:

- Pin ID: PoKeys pin ID as indicated on the device

- PWM period: PWM period in PWM clocks (base PWM clock in PoKeys
devices is 25 MHZ) that is shared among all PWM outputs - to setthe 1 ms
peried (1 kHz), set the value to 25000

- Init period: If true, PoBlocks will initialize the PWM outputs with the
specified PWM period value

- Duty range: Maximum value of Duty input that equals to 100% pulse
width

- Default duty: Default value of the duty cycle (set on reset)

- Show enable input: Set to True to display the Enable input

Inputs:
L] i - Duty (Integer): Duty cycle in the range from 0 to Duty ronge (block
parameter)
- Enable (Logic): Enable input. If 0, no write operation will be performed

Mouse: [301, 1]

Outputs:
Nene

Execution
True
[ False
Cycle time 10
Disable divisio... [7] False
Pokeys56 series

Reset core on

Auto start

Target device

General
Author
Project name
Date

7.4.Propertes panel

Properties panel contains a dynamic grid of properties based on the currently selected object in the
diagram. By clicking on an empty space (without blgdReBlocks project properties are displayed in

the grid.

7.5.Project properlies

Project properties are accessed by clicking on an empty space in the designing area (an area without

blocks or connections). The following options are available in the properties panel

12

WWW.poscope.com



PoBlocksiser manua{March 31, 2013

Reset core on startupf checked, PolL core executes the initatiian
code on PoKeys device startup (defining the pin functions, setijin
the peripherals used in the diagram, etc.)

Auto start: if checked, PolL core starts PolL code execu
immediately after the PoKeys device is powered up

Cycle timethis option sés the cycle time, defining the time betwee
each diagram PolL code execution

Disable division by zero exceptioif. checked, division by zero eve
does not stop PolL code execution, but generates result O

Target devicea dropbox menu used to select theevice type that
will be used to execute the diagram's code

General section:contains fields used for project documentatic
purposes

8. Using PoBlocks

8.1.Inserting blocks

Properties | Shared data | Memory info

Property
Proie

Reset coreon ...

Auto start
Cycle time

Disable divisia...

Target device
Author
Project name
Date

Value

True

[F] False
10

] False
PoKeys56 series

Useleft mouse buttonto drag aselected block from the block library to design area.

G

Digital input

13]

WWW.poscope.com
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8.2.Removing blocks

Select one block or use lasso selection to select multiple blocks, then press 'Delete’ button.

8.3.Moving blocks

Use left mouse button to move the selected block.

8.4.Copying blocks

{StSOG GKS o0f201a e2dz ¢ yihthé 2ft nO@seluttod én atemptyf park &4 2 2
of the diagram, then drag the mouse to select the blocks. To copy the blocks, press Ctrl+C or go to Edit >
Duplicate selected.

8.5.Connecting blocks

Right port of one block can only be connected to left port of anothleck. Left port of one block can
however be connected to either right port of another block or to an existing connection.

Start connecting the blocks by clicking on one of ¢napty ports (a port that can accept a connection
will be highlighted in green)You can then either drag the connection to another port and release the
mouse button or release the button immediately and click again on the destination block's port.

(ot em———efoumur 1 )
Digital input Digital output Digital rwtl Digital output Digital input Digital output
1. Start at source po 2. Drag the connection 3. End at destination bloc

In order to route the connection around other blocks to improve the readability hef diagram,
intermediate points can be added to the connection. Just click on an empty space while dragging the
connection and an intermediate point will appear. Based on the connection profile, the connection will
pass the intermediate point in either v@ral or horizontal direction. To move the intermediate point,
complete the connection, click on the intermediate point and drag it into the correct position.

Due to the properties of the block diagrams, left port (input) of each block can be conneated/tone
right port (output) of another (or the same) block. However, each output can be connected to multiple
inputs. PoBlocks uses these rules and refuses a connection that breaks them.
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In order to connect multiple inputs (left ports) to one output (righort), start by creating a base
connection between one input and one output. Then, start adding another connection by clicking on an
empty input and complete the connection by clicking on an existing connection.

Digital output -/D'grta output Digital output Digital output
Digital input Digital output Digital input Digital output Digital input Digital output Digital input Digital output
Digital output Digital output Digital output Digital output

8.6.Constant inputs

Often a simple constantalue is used as an input parameter. In order to insert a constant value, right
click on an empty input (left port) constants can not be added to output (right ports). An default
constant value O appearsto edit the value, just click on it and enterreew value.To replace the
constant with a connection, simply drop the new connection to the port, containing the constant-value
the constant value will be replaced by the newly established connection.

8.7.Removing connections

In order to remove an existingonnection, select the connection by clicking on it and press 'Delete’
button.

8.8.Configuring blocks

Basic blocks are configured using the properties panel on the right of the design area. Select a block first
and the properties panel will be automaticallppulated with options for that block. Help for each
property is included in the block help pagp window in the block library.

Advanced (extended) blocks (those that have light blue background) like Event drunuyp_taiide,
Schedule, LCD Ul, Custom Pett. have a dedicated block properties editor. This editor is accessed by
doubleclicking on a block. The description of each of these blocks can be found in the blocks section
below.
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9. Compile process

After PoBlocks diagram is finishedpuiltin compler is used to translate iinto PolL code that is then
transferred and executed on a PoKeys devigring compiling, the diagram is checked for errors and if
any are detected, a poepp error list window will appear and compiler process will be stoppksr has

to correct the errors before the diagram can be fully compiled and transferred to the PoKeys device.

Compile process executes the following operations

- The blocks ardirst put into aproper executiorsequence based on their function and how they
are connected to other blocks. PolL core executes code of one block after the other and the
proper sequence is required to obtain correct result. If the diagram consists of algebraic loops
(closed loops containing blocks that can not be properly sectiomadgrror is thrown and user
has to insert a proper 'L T delay' block somewhere in the loop in order to instruct the compiler
where to split the loop.

- After the block execution sequence is definPd)L code is generated for each block

- Code of all blockss joined and optimized

- Compile time errorgif any)are displayed in the erroggop-up window.

10.Modes of operation (Rugtep Stop)

When a PoKeys device is selected in the 'Device selection' dialog, an operating mode of the PolL core is
automatically diplayedin device controls as a highlighted item.

STOP PolL core is in STOPPED state, no PolL code is

executed

Resst  STOP Run Step After pressing Step, one cycle of PolL diagram wil
executed and the PolL core will be poéck to STOPPE
mode

Reset STOP  Step [:] Run PolL core is running normally

" Exception - dick for info Exception PolL core encountered an exception and hac

be stopped. For more info on the cause of the excepti
click the redExceptiorbutton.
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11 Exceptions

The following figure displays a 'Division by zero' exception description after clicking the 'Exception' mode
button in the device controls. The dialog also displays the most probable block that caused the
exception.

File  Edit View Tools Help

. - = Chedk and Transfer L -} Rese )
-Io -Algebra -Logic -Memory _Triggeu'hming -E)rbended -Control -Misc
A |
ol +
O B BB -|

“ W Properties | Shared data | Memory info
Property Value

Project properties

Executi
@ Exception u ———

Reset core on ... True
Poll core encountered an exception: Auto start [T ralse
Block 'Divide: Division by zero Cycle time 10

Disable divisio... [7] False

lII Target device Pokeys56 series

Author
Project name
Date

12 Monitor mode

t2.f201a TFTXfAMNBAY2ARSWA GKFG Aa dzaSR G2 206aSNBS G
device in nearly redime. Monitor mode can be enabled after the diagram is compiled and transferred

02 GKS RSOAOS dzaAy3a (KS Waz2yAid2z2N Y@neeSQivaie® B3t S &6
changes to the diagram are allowed until the monitor mode is deactivated.

All output ports of blocks in the diagram are equipped with the output value display that extend over
the connection to the other block. Connections that cargoBan signals (On/Off, True/False) are
colored in gray (inactive = Off, False) or in light green @seti@n, True), giving user a visual feedback of
the diagram state.
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13.Task manager

PoBlocks features task manager feature that gives the user an instghttow the PolL code is being
executed.Task manager can be accessed when the connection with PoKeys device is established by
clicking on Tools > Task manger.

i Poll task manager @
Task Load Status Target cycletime  Real cycle time
1 Inactive 21 %
2 Task0 0% Running
3 Taskl |79% Running 4 ms 4 ms

Task manager shows all tasks that are currently being executed and the basic informatiorach & Q
performances.

WLYFOGABSQ GlFal akKz2e¢a K2g YdzOK W[ 2FIRQ Aa adAatt 0o

Task 0 is the primary task being executed by PoKeys deviperitlic modethis task is only used to
initialize and start other tasks and domet affect the operation afterwards, while in negeriodic mode,
only task 0 is used for code execution.

[Fad Ge2 O2fdzyya akKz2g GKS Wel NBSG 020tS GAYSQ o
(true/real cycle time managed by the device).

14 Shareddata

In order to share data between PolL code and other PoKeys systems (Web dashboard and Modbus
interface on Ethernet PoKeys devices, thpatty applications on other devices or computers, connected

to PoKeys, etc.) a shared data slots were introduceBdKeys devices with PolL core support. Each
Shared data slot can hold, 8, 16 or 32-bit data, which can be read or written by any of the involved
systems. Most frequently, PolL code writes to Shared data slot in order to allow other systems (e.g.
PoKgs Dashboard or Modbus device) or reads from Shared data slot in order to obtain data from other
systems (e.g. user interaction via Dashboard or Modbus device operation).

14.1. Writing data to Shared data slot

In order to write data to shared data slot, switcA t W{ KI NER RIdFQ G4lFro Ay (KS
doubleclick on an empty slot to start the slot assignment process (figure below). A circular selection will
appear in the design area, instructing you to select an output port to share.
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| poBlocks Beta

'.10 -Ngebra -Log\.: -Merr\oryI _Trigge(fﬁm\ng -Extended -Control -Misc
T~ izt iyl nr :
IN out Encodel Counter

\nalog inp PWM output  Encoder value Digital countes

IN ouT

Digital Digital output

Li<nopo "
2: <no port selected>
O Select output port to share 3: <no port selected>
|| 4 <no port selected>
Digital input 5: «<no port selected>
6: <no port selected>
7: <no port selected>
8 <no port selected>
9: <no port selected>
10: <no port selected>
11: <no port selected>
12: <no port selected>
13: <no port selected>
14: <no port selected>

Move the cursor wer to the port you want to share and click orgithis will complete the assignment
LINEOSaa F2N) G6KFd aKIFINBR RIGF at2de ! akKlINBR L} NI
(where x is the Shared data slot ID).

Properties | Shared data | Memory info

(0: Digital input -> Valuel
— 1: <no port selected>
\alue 1 [ S0 J 2: <no port selected>
L 3: <no port selected>
D'gltal input 4: <no port selected>

5: =no port selected >
G: <no port selected >

m._|»

[l

Shared slot ID (displagieas a shared slot index in the list and on every port with shared slot assigned to)
is used to refer to this slot from other systems.

Certain memory objects (data latch, min/max value memory, etc.) can be used to read and write shared
data slots. When aatch clock signal (for data latch) or lower/higher input value is detected, a shared
data slot value is updatedith a new value. If other systems write to the same shared data slot, this
new value is used in PolL code also.

14.2. Reading data from shared datats

13aS 2y 2F OKSQUWOPKRPAPB®R &6KSNB E A& mMXZ y> mMc 2N oH
category. Shared data slot must then be assignedhe output port of that block (figure below
illustrates a Shared 16it block without and witha shared data slot assigned.

(Sarea oot )

Shared 16-bit |[55]
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Monitoring and changing of shared data slots

In order to see the values of shared data slots and/or to change it, open the Shared data slot manager
02 2Ly Al 3F2 G2 wez22fa B {KFENBR at2id YIyl3aSND

Shared data slot manage

Slot number Value e
Slet 0 88
Slet1 0
Slet 2 0
Slot 3 0
Slot 4 0
Slot 5 0
Slot & 0
Slet7 0
9 Slotd 0
10 Slot 9 0
0
0
0
0
0
0
0
0

m

L T

11 Slot10
12 Slot1l
13 Slet12
14 Slot13
15 Slot14
16 5lot15
17 Slot16
18 Slot17

15.PoBlocks data types

In general, PoBlocks supports Boolean valuebitjland signed integer numbers-(8.6- or 32-bit).

While most of blocks use predefined data types for inputs and outputs, PoBlocks compiler converts
between the types automatically without user interventidcSupport for floating point arithmetic is not
implemented, fix point arithmetic has to be used instead by the user (e.g. to obtain 0.01 resolution, all
calculations must be done with numbersegter for a factor of 100, only divided or modulated by 100
when displaying the values to the user).
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16.Blocks description

16.1. 10- Digital input

Description Digital input is used to read the state of the digital input on PoKeys device
Inputs None
Outputs Value(Logic): Digital input state
Properties Pin ID(Integer,1 to 55): PoKeys pin ID as indicated on the device

Init function (Logic): If true, PoBlocks will setup the selected pin as digital input
startup
Inverted (Logic): If true, pin state will be inverted

Remarks None

16.2. |0- Digital output

Descripton Digital output is used to set the state of the digital output on PoKeys device
Inputs Output (Logic): Digital output state
Enable(Logic): Enable input. If 0, no write output will be performed

Outputs None
Properties Pin ID(Integer, 1 to 55): &Keys pin ID as indicated on the device

Init function (Logic): If true, PoBlocks will setup the selected pin as digital input «
startup
Inverted (Logic): If true, pin state will be inverted

Default value(Logic): The default state of the output oeset (True=1, False=0)

Set to default on init(Logic): If true, the value of the output is setRefault valueon
reset
Show enable inpufLogic): Set to True to display tReableinput

Remarks None

16.3. I0- Analog input

Description Analog inputs used to read one analog input value on PoKeys device
Inputs None
Outputs Value(16-bit integer): Analog input value (0 to 4095)
Properties Pin ID(Integer, 41 to 47): PoKeys pin ID as indicated on the device

Init function (Logic): If true, PoBlocksll setup the selected pin as digital input on
startup
Output value(Other type): Output value type selection

Remarks None
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Description PWM output is used to set the duty cycle of the P\{fidlse width modulated)
output
Inputs Duty (32-bit integer): Duty cycle in the range from ODwityrange(block parameter)
Enable(Logic): Enable input. If O, no write operation will be performed
Outputs None
Properties Pin ID(Integer, 17 to 22): PoKeys pin ID as indicated on the device
PWM period(Integer): PWM period in PWM clocks (base PWidlcin PoKeys
devices is 281H2) that is shared among all PWM output® set the Imsperiod (1
kH2), set the value to 25000
Init period (Logic): If true, PoBlocks will initialize the PWM outputs with the spec
PWM periodvalue
Duty range(Intege): Maximum value obutyinput that equals to 100% pulse widtl
Default duty (Integer): Default value of the duty cycle (set on reset)
Show enable inpufLogic): Set to True to display tBeableinput
Remarks None

Description PWM output C is used to set the duty cycle and period of the Rji\ée width

modulated)outputs. PWM outputs 1 to 6 equate to pins 17 to 22 on PoKeys56E
Warning: pulse width anomalies can occur when changing PWM period

Inputs Period(32-bit integer} PWM period in PWM clocks (base PWM clock in PoKeys
devices is 281H2) that is shared among all PWM output® set the Imsperiod (1
kH2, set the value to 25000
Update period(Logic): Update input. On rising edge, PWM period will be update
Duty 1-6 (32-bit integer): Duty cycle for PWM output@lin percent
Enable(Logic): Enable input. If O, no write operation will be performed

Outputs None
Properties Default period(Integer): Default PWMgriod (set on reset)

Show enable inpufLogic): Set to True to display tReableinput
Default duty 16 (Integer): Default vale of the duty cycle in percent

Remarks None

Description Encoder value reads the value of the encoder counter
Inputs None
Outputs Encoder(32-bit integer): Encoder counter value
Properties Encoder IQ{Integer, 1 to 26): PoKeys encoder ID (0 to 25)
Channel A pirfinteger,1 to 55): PoKeys pin ID as indicated on the device, used f
encoder A channel signal




Channel B pirfinteger, 1 to 55): PoKeys pin ID as indicated on the device, used
encoder B channel signal

Multiplier 4x (Logic): Activate the 4x multiplier for emder signals encoder counter
is incremented on any change of the A or B signals

Init encoder(Logic): If true, PoBlocks will initialize the encoder with the specified
settings on startup

Clear on starfLogic): If true, encoder counter will be reget startup

Show reset inpufLogic): If true, reset input is displayed

Remarks None

Description Digital counter reads the value of the digital counter. Digital counter enables

Inputs

counting signals of higher frequencies
None

Outputs Value(32-bit integer): Digital counter value

Properties

Counter pin(Integer, 1 to 55): PoKeys pin ID as indicated on the device, used as
digital counter input. Not all pins support digital counteexdvise PoKeys manual
Use direction pir(Logic): If True, pin specified Djrection piris used to déne the
count direction

Direction pin(Integer, 1 to 55): PoKeys pin ID as indicated on the device, used &
digital counter direction input

Rising edg€Logic): If true, counter will be incremented on rising signal edges
Falling edge(Logic): If tre, counter will be incremented on falling signal edges
Clear on starfLogic): If true, aunter will be reset on startup

Show reset inpufLogic): If true, reset input is displayed

Remarks None

Description Sensor value outputs the current value of the selected sensor

Inputs

None

Outputs Value(32-bit integer): Sensor value

Sensor OKLogic): Sensoratus- 0 if sensor is inactive or error occured

Properties Sensor I0Integer, 1 to 27): PoKeys sensor ID as configured in PoKeys cdidigur:

|2C sensors have IDs between 1 and Mir&é sensors have IDs between 11 and 2
analog sensors have IDs between 21 and 27.

Remarks None
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16.9. I0- PoExtBus output

Description PoExtBus output sets the state of one output on PoExtBacuhe
Inputs Output (Logic): Output state

Enable(Logic): Enable input. If 0, no write operation will be performed

Outputs None

Properties Module number(integer, 1 to 10): PoOExtBus module IEL()

Module output(Integer, 1 to 8): PoOExtBus outpll (1-8)
Default value(Logic): The default state of the output on reset (True=1, False=0)
Set to default on init(Logic): If true, the value of the output is setRefault valueon
reset
Show enable inpufLogic): Set to True to display tR@ableinput

Remarks None

16.10. 10-PoExtBus module

Description POExtBus module sets the state of 8 POExtBus outputs on selected PoExtBus n
Inputs Output 1-8 (Logic): Output state

Enable(Logic): Enable input. If 0, no write operation will be performed

Outputs None

Properties Module number(Integer, 1 to 10): PoOExtBus module IELQ)

Set to default on init(Logic): If true, the value of the output is setDefault valueon
reset
Output 1-8 default (Logic): The default state of the output on re§€tue=1, False=0
Show enable inpufLogic): Set to True to display tReablenput

Remarks None

16.11. 10-Pulse engine status

Description Pulse engine statuscurrent position of the pulse engine
Inputs None
Outputs x (32-bit integer): x axis
y (32-bit integer): y axis
Z (32-bit integer): z axis
Properties None
Remarks

16.12. Algebra Sum

Description Sumof inputs
Inputs A (32-bit integer): First variable A
B (32-bit integer): Second variable B
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C(32-bit integer): Third variabl€
D (32-bit integer): Forth variabl®
Outputs Sum(32-bit integer): Sum of A and B
Properties Inputs(Integer, 2 to 4): Number of inputs
Remarks None

16.13. Algebra Subtract

Description Differerce of two inputs
Inputs A (32-bit integer): kst variable A
B (32-bit integer): Second variable B
Outputs A - B (32-bit integer): Difference of A and B {B)
Properties None
Remarks None

16.14. Algebra Multiply

Description Product ofinputs
Inputs A (32-bit integer): First vaable A
B (32-bit integer): Second variable B
C(32-bit integer): Third variabl€
D (32-bit integer): Forth variabl®
Outputs Product(32-bit integer): Product oinputs
Properties Inputs(Integer, 2 to 4): Number of inputs
Remarks None

16.15. Algebra- Divide

Description Division of two inputs
Inputs A (32-bit integer): First variable A
B (32-bit integer): Second variable B
Outputs A / B (32-bit integer): Divisiomesultof A and B (A / B)
Properties None
Remarks Division byzero triggers a Division by zero exception in PolL core. To stop this fr
happening, 'Disable division by zero exception' must be enabled in project props

16.16. Algebra Modulo

Description Modulo operation of two inputs
Inputs A (32-bit integer): First variable A
B (32-bit integer): Second variable B
Outputs A mod B(32-bit integer): Modulo operation result (A modulo B)
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Properties None
Remarks None

16.17. Algebra Abs

Description Absolute value of the input signal
Inputs Input (32-bit integer): Input variable

Outputs Output (32-bit integer): Absolute value of the input variable

Properties None
Remarks None

16.18. Algebra Min

Description
Inputs

Outputs
Properties
Remarks

Min Minimum of inputs

A (32-bit integer): First variable A

B (32-bit integer): Second variable B
C(32-bit integer): Third variable C

D (32-bit integer): Forth variable D

Min (32-bit integer): Minimum value of inputs
Inputs (Integer, 2 to 4): Number of inputs
None

16.19. Algebra Max

Description
Inputs

Outputs
Properties
Remarks

Max Maximum of inputs

A (32-bit integer): First variable A

B (32-bit integer): Second variable B

C(32-bit integer): Third variable C

D (32-bit integer): Forth variable D

Max (32-bit integer): Maximum value of inputs
Inputs (Integer, 2 to 4): Number of inputs
None

16.20. Logic- NOT

Description NOT : negation logic
Inputs Input (Logic): Input signal
Outputs !Input (Logic): Negated inpignal
Properties None
Remarks None
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16.21. Logic-AND

Description AND : logical AND operation
Inputs A (Logic): A signal input
B (Logic): B signal input
C(Logic): C signal input
D (Logic): D signal input
Outputs AND(Logic): Result of logical BNbperation on input signals
NAND(Logic): Negated result of logical AND operation
Properties Show negated outpufLogic): Set to True to display tN&ANDoutput
Inputs (Integer, 2 to 4): Number of logical inputs
Remarks None

16.22. Logic- OR

Descrigion OR : logical OR operation
Inputs A (Logic): A signal input
B (Logic): B signal input
C(Logic): C signal input
D (Logic): D signal input
Outputs OR(Logic): Result of logical OR operation on input signals
NOR(Logic): Negated result of logildOR operation
Properties Show negated outputLogic): Set to True to display tN®Routput
Inputs (Integer, 2 to 4): Number of logical inputs
Remarks None

16.23. Logic- XOR

Description XOR : logical XOR operation
Inputs A (Logic): A signal input
B (Logic): B signal input
Outputs XOR(Logic): Result of logical XOR operation on input signals
EQ(Logic): Negated result of logical XOR operation

Properties Show negated outpufLogic): Set to True to display tB€output
Remarks None

16.24. Logic- Compare (GT)

Description Compare (GT) checks whethéalueis greaterthan Reference
Inputs Value(32-bit integer): Input signal
Referencg32-bit integer): Reference signal
Outputs Result(Logic): Result of comparised if condition is met, O othevise
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IResult(Logic): Negated result of the comparison
Properties Show negated outpufLogic): Set to True to display the negated result output
Remarks None

16.25. Logic- Compare (GE)

Description Compare (GE) checks whethélueis greater than or eqal to Reference
Inputs Value(32-bit integer): Input signal
Referencg32-bit integer): Reference signal
Outputs Result(Logic): Result of compariset if condition is met, O otherwise
IResult(Logic): Negated result of the comparison
Properties Show negated output(Logic): Set to True to display the negated result output
Remarks None

16.26. Logic- Compare (EQ)

Description Compare (EQ) checks whethéalueis equalto Reference
Inputs Value(32-bit integer): Input signal
Referencd32-bit integer): Reference signal
Outputs Result(Logic): Result of comparised if condition is met, 0 otherwise
IResult(Logic): Negated result of the comparison
Properties Show negated outpufLogic): Set to True to display the negated result output
Remarks None

16.27. Logic- Compare (LE)

Description Compare (LE) checks whethéalueis lower than or equalto Reference
Inputs Value(32-bit integer): Input signal
Referencd32-bit integer): Reference signal
Outputs Result(Logic): Result of compariset if condition is met, O otherwise
IResult(Logic): Negated result of the comparison
Properties Show negated outpufLogic): Set to True to display the negated result output
Remarks None

16.28. Logic- Compare (LT)

Description Compare (LT) checks whethéalueislower than Reference
Inputs Value(32-bit integer): Input signal
Referencg32-bit integer): Reference signal
Outputs Result(Logic): Result of compariset if condition is met, O otherwise
IResult(Logic): Negated result of the comparison
Properties Show negated outpufLogic): Set to True to display the negated result output
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Remarks None

16.29. Logic- Compare (NE)

Description Compare (NE) checks whethéalueis not equalto Reference
Inputs Value(32-bit integer): Input signal
Refeence(32-bit integer): Reference signal
Outputs Result(Logic): Result of comparised if condition is met, O otherwise
IResult(Logic): Negated result of the comparison
Properties Show negated outpufLogic): Set to True to display the negated resutput
Remarks None

16.30. Memory- Set/Reset latch

Description Set/Reset latch simulates an (asynchronous) SR (Set/Reset) latch
Inputs S(Logic): Set input signal

R(Logic): Reset input signal

Outputs Q(Logic): Latch state

Properties Default value(Logic): Default value on reset

Retain on rese{Logic): If True, the value is saved to battbacked RAM. Also
disables default value setting.
Initial value (Logic): The initial value of the retained block after it gets uploaded t
the device.

Remaks None

16.31. Memory- JK latch

Description JK latch simulates an (asynchronous) JK latch
Inputs J(Logic): J input signal

K(Logic): K input signal

Outputs Q(Logic): Latch state

Properties Default value(Logic): Default value on reset

Retain onreset(Logic): If True, the value is saved to battkacked RAM.
Initial value (Logic): The initial value of the retained block after it gets uploaded t
the device.

Remarks None

16.32. Memory-D latch

Description D latch simulates an (asynchronoudpizh
Inputs D (Logic): D input signal
E(Logic): E(nable) input signal
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Outputs Q (Logic): Latch state
Properties Default value(Logic): Default value on reset
Retain on resefLogic): If True, the value is saved to battbacked RAM.
Initial value (Logic): The initial value of the retained block after it gets uploaded t
the device.
Remarks None

16.33. Memory- JK fligflop

Description JK flipflop simulates a JK flifiop
Inputs J(Logic): J input signal
CLKLogic): Clock input signal
K (Logic): K input signal
Outputs Q(Logic): Fliglop state
Properties Default value(Logic): Default value on reset
Retain on resefLogic): If True, the value is saved to battbacked RAM.
Initial value (Logic): The initial value of the retained thaafter it gets uploaded to
the device.
Remarks None

16.34. Memory- D flipflop

Description D flipflop simulates a D fliflop
Inputs D (Logic): D input signal

CLKLogic): Clock input signal

Outputs Q (Logic): Fliglop state

Properties Default vdue (Logic): Default value on reset

Retain on resefLogic): If True, the value is saved to battkacked RAM.
Initial value (Logic): The initial value of the retained block after it gets uploaded t
the device.

Remarks None

16.35. Memory- T flipflop

Description T flipflop simulates a T fliflop
Inputs T (Logic): T input signal

CLKLogic): Clock input signal

Outputs Q (Logic): Fliglop state

Properties Default value(Logic): Default value on reset

Retain on rese{Logic): If True, the vadus saved to batterpacked RAM.
Initial value (Logic): The initial value of the retained block after it gets uploaded t
the device.

Remarks None
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16.36. Memory- Data latch

Description Data latch simulates a data latch. Similar to Dffop, but supprts integers for input
(D flipflop uses logical signals only)
Inputs Data in(32-bit integer): Integer data input
CLKLogic): Clock input signal
Outputs Value(32-bit integer): Stored integer data
Value H32-bit integer): Stored integer data (dalling edge) in bdirectional mode
Properties Default value(Integer): Default reset value
Bi-directional (Logic): If True, the latch samples on both the rising edge and fallir
edge.
Retain on resefLogic): If True, the value is saved to battbagcked RAM. Also
disables default value setting.
Initial value (Integer): The initial value of the retained block after it gets uploadec
the device.
Remarks None

16.37. Memory-1 T delay

Description 1 T delay simulates a owgcle delay
Inputs In (32-bit integer): Integer data input
Outputs Q (32-bit integer): Integer data output
Properties Default value(Integer): Default reset value
Remarks None

16.38. Memory- MIN memory

Description MIN memory remembers the minimum value of tbata insignal. Us CLKnput to
reset the memory.
Inputs Data in(32-bit integer): Integer data input

CLKLogic): Clock input signal

Outputs Value(32-bit integer): Stored minimum value

Properties Default value(Integer): Default reset value

Retain on resefLogic) If True, the value is saved to battdrmgcked RAM. Also
disabled default value setting.
Initial value (Integer): The initial value of the retained block after it gets uploadec
the device.

Remarks None
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