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SAFETY INFORMATION

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

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

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

PoKeys Pulse engine (available on PoKeys56U and PoKeys56E devices) enables the control of up to
three stepper motors. PoKeys Pulse engine can work in standalone (rapid positioning and speed
control mode, homing, jogging via kbd48CNC keyboard) or in slave mode (under the command of the
PC application). For each stepper motor, two end (or limit) switches and one home switch are
supported and can be configured by the software. PoKeys Pulse engine also supports a dedicated
emergency switch input, which stops the pulse generation.

Stepper motors with drivers

PoKeys56U/E

Step/Dlrectlon

Ethernet . \ I

End (limit), home and emergency switches

Operating principles

PoKeys Pulse engine divides the operation in 1 millisecond time slots, during which the pulse
frequency is held constant, and supports the generation of up to 25 pulses per 1 millisecond time slot
(which equates to 25 kHz maximum pulse frequency supported).

At each time slot beginning, the limit and home switches are read and evaluated. If emergency
switch or any limit switch is activated (enabled in the configuration) and the switch is tripped, the
pulse engine is put into STOP mode and no more pulses are generated (with hard-stop mechanism).
However, when in standalone jogging mode, the limit switches are ignored. If STOP condition is not
met, the Pulse engine uses the data in the slot buffer to set the pulse frequency in the next time step.

The slot buffer is 128-slots deep buffer that holds pulse frequencies for each axis, giving a 128
millisecond buffered motion period. Each slot entry in the buffer holds 3 bytes (1 byte per axis) and
each axis entry uses 7-bits for pulse frequency and MSB bit for the direction signal (if MSB bit is set,
the direction output is activated).

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

pulse engine (position, engine state, state of limit and home switches and states of each axis).

Modes of operation

Stopped: the pulse engine does not generate any pulses.
Error: the pulse engine encountered an error (e.g. limit switch was activated).
Homing: homing mode is activated. In this mode, one or more axes can be homed. The
selected axis (or axes) move in negative direction at 10% the maximum speed until the home
switch is tripped. Then, the direction is changed to positive and speed decreased to 1% of the
maximum speed. When the switch is tripped, the internal position counter is reset and the
axis is commanded to stop. This operation does not include moving back to position 0! The
state of homing procedure is reflected in axes states.
Jogging: each axis can be moved in jogging mode. Jogging mode also overrides the limit
switches. Only set_speed internal controller is functional in this mode with speed limited by
the axis parameters.
Buffer: the internal controller is disabled and the slots are fed direclty from a slot buffer,
which must be constantly filled by the external application.
Internal: the internal controller supports two modes:
o internal position control: moves the axis to the desired position, following the
limitations set by the axis parameters,
o internal speed control: moves the axis at the desired speed, following the limitations
set by the axis parameters.

Both internal modes and buffer mode utilize the internal buffer for operation. Therefore the

fluctuations in the free space of the slot buffer can be observed in this modes. Before utilizing the

buffer mode after internal controller mode, external application must either wait 10 ms for the

buffer to clear or clear the buffer using the clear buffer command.

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

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

Acceleration: maximum acceleration (in pulses/s”2)

Deceleration: maximum deceleration (in pulses/s*2)

Limit and home switches configuration: each of the 6 limit and 3 home switch inputs can be
enabled or disabled

Direction change configuration: direction can be changed separately for each of the axes
Homing direction configuration: direction of homing can be changed separately for each of
the axes
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PoKeys device pins in use

Pin Function

32 Limit+ switch — x

33 Limit+ switch —y

34 Limit+ switch — z

35 Limit- switch —x

36 Limit- switch —y

37 Limit- switch —z

38 Direction output — x

39 Direction output —y

40 Direction output —z

46!  Step output—x

48! Step output —y (external 470 Q pull-up resistor needed)
49! Step output — z (external 470 Q pull-up resistor needed)
47 Home switch — x

50 Home switch —y

51 Home switch —z

52 Emergency switch input

Remarks:

Watch for pin 47! It is used for home switch input and not for step output!

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

Emergency switch must be connected in such way so that it cuts the power supply to the
motors when the switch is activated.

External pull-up resistor wiring for pins 48 and 49

+3.3V

470 Q

Motor driver input

PoKeys pin | >
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Please read the following notes

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

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

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

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

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

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

You should use the Polabs products described in this document within the range specified by Polabs, 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 PolLabs products beyond such specified ranges.

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

Usage: the software in this release is for use only with PoLabs products or with data collected using PolLabs 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 Polabs product. Please use Polabs products in compliance with all applicable laws and regulations that regulate
the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. PoLabs assumes no
liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

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

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

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

6 www.poscope.com



	Description
	Operating principles
	Modes of operation
	Axis parameters
	PoKeys device pins in use

