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Warning Labels

The following warning and caution labels are utilized throughout this manual to convey critical information
required for the safe and proper operation of the hardware and software. It is extremely important that all
such labels are carefully read and complied with in full to prevent personal injury and damage to the
equipment.

There are four levels of special alert notation used in this manual. In descending order of importance,
they are:

DANGER: This indicates an imminently hazardous situation, which, if not
avoided, will result in death or serious injury.

WARNING: This indicates a potentially hazardous situation, which, if not
avoided, could result in serious injury or major damage to the equipment.

CAUTION: This indicates a situation, which, if not avoided, could result in
minor injury or damage to the equipment.

NOTE: This provides supplementary information, emphasizes a point or
procedure, or gives a tip for easier operation
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Introduction to the Hardware

System Overview

System Description

The Guidance System is a complete 4-axis vision guided motion control system in a compact enclosure.
This unit includes a Precise Guidance Controller with integrated motor drives, a PrecisePower 500
Intelligent Motor Power Supply, a low voltage logic power supply, an internal fan and filters for cooling,
and rugged metal shell connectors. For customers who desire an enclosed unit that can be externally
mounted, the Guidance System provides a convenient, ready-to-use alternative to purchasing, mounting
and wiring a motion controller and other components.

The entire unit is very compact and has been designed for easy mounting on a linear axis, under a
workstation or other locations where space is a premium. Its compact size allows it to be attached very
close to the mechanism, thus eliminating extra control cabinets and reducing cable lengths.

As with all Precise controllers, the Guidance System is compatible with an optional, easy-to-use machine
vision software package. For applications requiring more than 4-axes of control, this system can be
networked with other Precise controllers over Ethernet.

The embedded PrecisePower Intelligent Motor Power Supply generates 320VDC, which can power a
wide range of brushless motors. The motors can be equipped with either incremental encoders or a
number of serial absolute encoders (e.g. Panasonic A4, Yaskawa Sigma Il, Tamagawa SA35-17/33Bit-
LPS and Bosch linear axis motors, etc.). Since many robot applications require substantial torque at low
speed and relatively little power when the motors achieve their full rated speed, the built-in 500W
Intelligent Power Supply is able to operate most small to moderate sized robots at full speed. For
example, this system is being used to operate a 3rd party 4-axis Cartesian robot, which is driven by a set
of motors rated at 750W, 400W, 200W and 100W (1450W total).

The four-axes of this system plus any additional networked axes can be grouped into “robots”, where
each robot is defined by a geometric (“kinematic”) model. This kinematic model allows the robots to be
taught and programmed in Cartesian coordinates. This is extremely beneficial for geometries like the
SCARA robot or rotary wafer-handling robots.

The Guidance System can have several types of peripherals attached to it. These include cameras,
remote 1/O, a hardware manual control pendant, and a remote front panel.

The Guidance System includes a web based operator interface. This interface is used for configuring the
system, starting and stopping execution, and monitoring its operation. The web interface can be accessed
locally using a browser or remotely via the Internet. This remote interface is of great benefit in system
maintenance and debugging. It is highly recommended that first time users read the Setup and Operation
Quick Start Guide, PN 0000-DI-00010, for instructions on interfacing a PC to the system controller via the
web interface and for general controller operating instructions.
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The system is programmed by means of a PC connected through Ethernet. There are three programming
modes: a Digital 10 (PLC) mode, an embedded language (GPL) mode, and a PC Control mode. When
programmed in the PLC or GPL mode, the PC can be removed after programming is completed and the
system will operate standalone. A PC is required for operation in the PC Control mode. For a complete
description of the embedded language and its development environment, please refer to The Guidance
Programming Language, Introduction to GPL, PN GPL0-DI-00010 and The Guidance Development
Environment, Introduction and Reference Manual, PN GDEO-DI-00010.

An optional machine vision system, “PreciseVision”, is easily interface to the system and can execute
either in a PC connected through Ethernet or (in the future) in the motion controller. PreciseVision
requires cameras connected via Ethernet, allowing any processor on the network to obtain and process
information from any camera on the network, and provides the results to any networked motion system.
For more information on vision, please refer to The PreciseVision Machine Vision System, Introduction
and Reference Manual, PN PVS0-DI-00010.

For a complete description of the system's controller hardware, please refer to the Guidance 3000/2000
Controllers Hardware Introduction and Reference Manual, PN G3X0-DI-00010.

System Diagram

The Guidance System diagram is shown below. The system can directly drive four motors and includes
interfaces for up to 8 encoders. If fewer encoder interfaces are required, four of these interfaces can be
configured for Hall sensor inputs or limit and home switch inputs.
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The system includes extensive communications facilities including support for digital input and output
signals, analog input signals, an RS-232 line and two Ethernet ports. The Ethernet ports can be
connected to a PC for the web based GUI or to communicate with a PC application that is commanding
the operation of the system. Alternately, the ports can interface to Ethernet cameras, a Remote I/O
module that provides additional communications facilities, or other Precise controllers.

This system also includes a full EC Category 3 compliant remote front panel interface. This includes
redundant E-stop inputs, a second RS-232 port to connect to a hardware Manual Control Pendant (MCP)
and all other required safety signals. If a full Category 3 front panel is not required, a Precise MCP or E-
Stop box can be directly connected.

System Components

Major Components

The Guidance System is pictured below. The right and left Interface Panels contain the power on/off
button and the interface connectors for the motors, encoders, and general communications (Ethernet,
digital and analog I/O signals, RS-232, and remote front panel / MCP / E-stop). Mounted on the top of the
unit is a button for manually releasing the motor brakes. Next to the brake release button is an indicator
light that blinks at a slow rate when the controller is operating and blinks at a fast rate when a motion
program is executing. The extension platform on the bottom left is provided for cable management and
attaching an e-chain.

Brake System
:_n?:rface Release Up | Motion Right
Panel sl Lght Interface

Panel

E-Chain Attachment Pad

The picture below shows the Guidance System with its cover detached and the cables and fan removed.
This illustrates the mounting of the major components (the Guidance controller, the logic power supply
and the PrecisePower 500 Intelligent Motor Power Supply).

DANGER: The Guidance Controller, the PrecisePower Intelligent Motor
Power Supply, and the 24VDC logic power supply are open frame
electrical devices that have exposed unshielded high voltage pins,
A components and surfaces. In addition, the motor supply provides
320VDC volts and takes about 2 minutes to bleed down after power is
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Guidance Controller

disconnected. AC power to the system must be disconnected prior to
removal of the cover.

Guidance Controller
\ 24 VDC Logic PS

Guidance 34xx Controller

The Guidance System includes one of several models of the Precise Guidance Controller: a G3410A
with 10A peak current motor drives or a G3420A with 20A peak current motor drives. Except for the
differences due to the permitted motor currents, these controllers are identical and offer the same
extensive set of features.

DANGER: The Guidance Controller is an open frame electrical device
that has exposed unshielded high voltage pins, components and
surfaces. AC power to the system must be disconnected prior to
removal of the enclosure cover.

The Guidance 34x0 Controller is a four-axis general purpose motion controller that contains four motor
drives and eight encoder inputs. If all eight encoder inputs are not required, up to four encoder channels
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can be reconfigured in software to function as hall-effect inputs or home and limit stop inputs. Typically,
incremental encoders are interfaced to the controller. However, an option is available that supports
selected absolute encoders (e.g. Yaskawa Sigma Il, Panasonic A4, Tamagawa SA35-17/33Bit-LPS and
certain Bosch models) as well as analog sinusoidal encoders.

The controller's standard input and output capabilities include 12 optically isolated digital input signals, 8
optically isolated digital output signals, two +/- 10VDC analog input channels, an RS-232 serial port, and
four Ethernet ports (of which two are exposed on the right Interface Panel). In addition, the controller has
a Remote Front Panel interface that provides dual E-stop inputs and a second RS-232 line for
communicating with a hardware manual control pendant.

In order for the Guidance Controller to operate correctly, it must be attached to a heat sink and properly
cooled. In the Guidance System, the heat sink is provided by the sheet metal enclosure and additional
cooling is generated by an internal fan.

For detailed information on the controller including additional information on its interfaces, please see the
"Guidance Controller Hardware Introduction and Reference Manual".

Low Voltage Power Supply

The Guidance Controller requires 0.7 amps of 24 VDC power for logic power and 2 amps for 1O power for
a total of 2.7 amps. For applications using remote 10 or Ethernet cameras, Precise recommends a total
of 5 amps. Within the Guidance System, this requirement is met by an internally mounted 125-watt, 24
VDC Power Supply (shown below) that accepts AC input from 90V to 264V.

DANGER: The 24VDC logic power supply is an open frame electrical
device that has exposed unshielded high voltage pins, components and
surfaces. In addition, the heat sinks on the 24VDC Power Supply are
not grounded and expose high voltage levels. AC power to the
system must be disconnected prior to removal of the enclosure
cover.

High Voltage
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Intelligent Motor Power Supply

The Guidance Controllers can accept motor power from 24 VDC to 340 VDC. Built into the Guidance
System is a 500 watt PrecisePower Intelligent Motor Power Supply (shown below). This is auto-ranging
unit with dual input ranges of 90 to 132 VAC and 180 to 264 VAC 50/60 Hz and a 320 VDC output.

This intelligent power supply contains: a single relay for enabling and disabling motor power when
commanded by the controller, built-in fuses, large value output filter capacitors to store deceleration
energy for use when power is needed, and the ability to absorb line spikes.

DANGER: The PrecisePower Intelligent Motor Power Supply is an open
frame electrical device that has exposed unshielded high voltage pins,
components and surfaces. In addition, the power supply provides
320VDC volts and takes about 2 minutes to bleed down after power is
disconnected. AC power to the system must be disconnected prior to
removal of the enclosure cover.

Remote Front Panel, E-Stop Box and Manual Control Pendant

For users that wish to have a hardware E-Stop button, Precise offers an E-Stop Box or a portable
Hardware Manual Control Pendant that includes an E-Stop button. For those applications where an
operator must be inside the working volume of the robot while teaching, a second teach pendant with a 3-
position hold-to-run button is also available. Any of these units can be plugged directly into the Remote
Front Panel connector mounted on the Guidance System's right Interface Panel. Each of these units
provides the hardware signals to permit power to be enabled and disabled.

In the future, Precise plans to offer a remote front panel that will contain a high power enable button, an
auto/manual keyed selector switch, an E-Stop button, and a back panel connector for user E-Stops and
interlocks.



Introduction to the Hardware

NOTE: To enable motor power without an E-Stop Box, Hardware Manual Control
Pendant or remote front panel, the jumper plug supplied with the system (pictured
below) must be installed in the 25-pin Remote Front Panel connector.

r"""

-QA‘:H

For additional information on the signals provided on the Remote Front Panel connector, please see the
Hardware Reference section of this manual.

Remote IO Module

For applications that require additional 10 capability beyond the standard functions provided with the
Guidance System, a Precise Remote |0 (RIO) module may be purchased. The RIO is designed to be
remotely mounted and requires 24 VDC for its logic power. This device can be positioned any where
within the Guidance System's network and communicates via 10/100 Mb Ethernet. Up to 4 RIO's can be
connected to a controller.

The basic RIO includes: 32 isolated digital input signals, 32 isolated digital output signals and one RS-232
serial line. An enhanced version of the RIO adds 4 analog input signals, a second RS-232 port and one
RS-422/485 serial port. In addition, expansion boards will soon be offered that cost effectively add
additional isolated digital inputs and outputs in groups of 32 each to the basic RIO.

The Enhanced RIO module is pictured below.

product is intended to be mounted in a cabinet or machine chassis that is

i WARNING: The RIO contains unshielded 24 VDC signals and pins. This
not accessible when power is turned on.
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Machine Vision Software and Cameras

All Guidance Systems support the PreciseVision machine vision system. This is a vision software
package than can run either on a PC for higher performance applications, or in the motion controller
processor for simple applications (available in the future).

Cameras are connected to the vision processor via Ethernet. Vendors such as DALSA offer a variety of
Ethernet machine vision cameras. In addition, vendors such as Pleora offer RS 170 to Ethernet converter
boxes (iPORT PT-1000 ANL1/2/E) that allow a large variety of standard cameras to be connected to the
Guidance network.

Machine Safety

Voltage and Power Considerations

The Guidance 34x0 requires two DC power supplies, a 24 VDC power supply for the processor and user
10, and a separate motor power supply. The motor power supply must provide the controller with a
voltage between 24 VDC and 340 VDC. For the Guidance System, the PrecisePower Intelligent Motor
Power Supply delivers 320 VDC to the controller to power the motors.

DANGER: The Guidance 34x0, the PrecisePower Intelligent Motor Power
Supply, and the 24 VDC power supply are all open frame electrical
devices that contain unshielded high voltage pins, components and

A surfaces. These products are intended to be mounted in a cabinet or
machine chassis that is not accessible when AC line power is turned on.
In the Guidance System, these units are mounted beneath the enclosure
cover.

The Guidance System includes a 500-watt auto-ranging PrecisePower Intelligent Motor Power Supply
with a dual input range of 90 to 132 VAC and 180 to 264 VAC 50/60 Hz and a 320 VDC output. This
motor power supply contains a relay that permits the controller to enable and disable motor power.
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The PrecisePower Motor Power Supply limits inrush current to 6 Amps. It is protected against voltage
surge to 2000 volts by means of MOV's at the line input. Transient over voltage (< 50 us) may not exceed
2000 V phase to ground, as per EN61800-31996. It is protected against over current by two 6.3 amp,
250V time lag fuses, Wickman PN 1811630000.

The Guidance System can monitor motor power through its datalogging function. Intermittent power
dropouts can be detected by setting a trigger in the data logger which can record and time-stamp power
fluctuations.

Guidance System Cover

In the Guidance System, the Guidance 34x0 and its power supplies are mounted under a cover that
should be in place whenever power is applied to the control system.

DANGER: The PrecisePower Intelligent Motor Power Supply is an open
frame supply that provides 320VDC volts and takes about 2 minutes to
bleed down after power is disconnected. The 24VDC power supply is also
an open frame supply with high voltages terminals exposed when the
system cover is removed. The control system should not be operated
without the cover in place.

indicate exposed elements of the Guidance 34x0 controller that carry

f DANGER: The surfaces, connectors, and leads pictured in Red below
motor power signals. These signals levels are at 320 VDC.

Motor voltages

V4
Motor voltages .
~ Motor voltages
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E-Stop Stopping Time and Distance
The control system responds to two types of E-stops.

A “Soft E-Stop” initiates a rapid deceleration of all robots currently in motion and generates an error
condition for all programs that are attached to a robot. This method can be used to quickly halt all robot
motions in a controlled fashion when an error is detected.

This function is similar to a “Hard E-Stop” except that a Soft E-Stop leaves motor power enabled and is
therefore applicable to less severe error conditions. Leaving motor power enabled is beneficial in that it
prevents the robot axes from sagging and does not require motor power to be re-enabled before program
execution and robot motions are resumed. This method is similar to a “Rapid Deceleration” except that a
Rapid Deceleration only affects a single robot and no program error is generated.

A Hard E-Stop is generated by one of several hardware E-Stop inputs and causes motor power to be
disabled. However, there is a firmware parameter that can delay opening the motor power supply relay for
a fixed amount of time after a Hard E-Stop signal is asserted. This delay is nominally set at 0.5 seconds
and may be adjusted by an operator with administrator privileges. On the web based operator interface
menu, go to Setup > Parameter Database > Controller > Operating Mode and set parameter DatalD 267
to the desired delay. If this delay is set to 0, the motor power relay will be disabled within 1ms after an
input signal is asserted.

If an axis does not have a mechanical brake and motor power is disabled while the axis is moving, it may
coast for a significant distance. Leaving the motor power enabled for 0.5 sec allows the servos to perform
a rapid controlled deceleration of these axes. For example, if a linear axis is moving at a speed of
1000mm/sec and the servos decelerate it at 0.4G (3920mm/sec”2), the axis will reach a full stop in
0.26sec after having only traveled a distance of 127mm.

If a gravity loaded axis does have a mechanical brake but the brake takes some time to engage, if motor
power is disabled immediately when a Hard E-Stop is signaled, the axis will drop before the brake takes
effect. In this case, delaying for a short period of time before disabling motor power allows time for the
brake to engage and prevents the axis from dropping.

Safety Standards Reference Material

The Guidance System can control mechanisms that are capable of moving at high speeds and exerting
considerable force. Like all robot and motion systems, and most industrial equipment, these systems
must be treated with respect by the user and the operator.

This manual should be read by all personnel who operate or maintain Precise systems, or who work
within or near the work cell.

We recommend that you read the American National Standard for Industrial Robot Systems — Safety
Requirements, published by the Robotic Industries Association (RIA) in cooperation with the American
National Standards Institute. The publication, ANSI/RIA R15.06, contains guidelines for robot system
installation, safeguarding, maintenance, testing, startup, and operator training. We also recommend that
you read the International Standard IEC 204 or the European Standard EN 60204, Safety of Machinery —
Electrical Equipment of Machines, and 1ISO 10218 (EN 775), Robots for Industrial Environments — Safety
Requirements, particularly if the country of use requires a CE-certified installation.

10
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Standards Compliance and Agency Certifications

The Guidance System is intended for use with other equipment and is considered a subassembly rather
than a complete piece of equipment on its own. It meets the requirements of these standards:

EN 61000-4-2 Electrostatic Discharge (8KV air, 6KV contact)

EN 61000-4-3 Radiated Electromagnetic Field Immunity (3V/m, 27-500MHZz)
EN 61000-4-4 Electrical Fast Transient/Burst Immunity (2KV)

EN 61000-4-5 Surge Immunity Test (1KV differential, 2KV common mode)
EN 61000-4-6 Conducted Disturbances Immunity (RF: 150KHz — 80MHz)
EN 50081-2 Electromagnetic Compatibility General Emissions Standard

To maintain compliance with the above standards the Guidance System must be installed and used in
accordance with the regulations of the standards, and in accordance with the instructions in this user’s
guide.

In addition to the above standards, the Guidance System has been designed to comply with the following
agency certification requirements (certification of compliance with these standards is currently in process):

CE

CSA

UL

ANSI/RIA R15.06 Safety Standard

Moving Machine Safety

The Guidance System drives robots that can operate in Manual Control Mode, in which an operator
directly controls the motion of the robot, or in Computer Control Mode, in which the robot operation is
automatic. Manual Control Mode is often used to teach locations in the robot workspace. The robot’s
speed should be limited in Manual Control Mode to a maximum of 250mm per second for safety as
required by EN ISO 10218-1-2007.

This speed setting can be easily confirmed using the "Virtual Pendant" in the Web interface. After
enabling power and homing the robot, select “Virtual Pendant” in the Web Control Panels Menu, then
select a manual control mode such as “World” Mode, select the "X" axis, set the speed slider to 100% and
drive the axis 250mm and time the motion. While it is possible to set a high manual control speed, this is
not recommended, and should only be done after an application risk assessment.

While some light-duty robots (like the PrecisePlace) can only apply moderate forces, it is always very
important for operators to keep their hands, arms and especially their head out of the robot’s operating
volume.

In Computer Mode, robots can achieve speeds of 2000mm per second or even greater. During Computer
Mode Operation it is strongly recommended that operators be prevented from entering the robot work
volume by safety barriers that are interlocked to the E-stop circuitry. Please refer to the ANSI/RIA R15.06
Safety Standard for Industrial Robots or EN ISO 10218-2-2007, Robots for Industrial Environments,
Safety Requirements, for information on recommended safe operating practices and enclosure design for
robots of various sizes and payloads.

11
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Mounting and Airflow

The Guidance System is very compact and has been designed for easy mounting on a linear axis, under
a workstation or other locations where space is a premium. Its compact size allows it to be attached very
close to the mechanism, thus eliminating extra control cabinets and reducing cable lengths.

To facilitate mounting this unit, there are a number of holes in the back sheet metal. As indicated in the
drawing below, these mounting holes (in RED) are located in the enclosed section of the system and
along the bottom edge. In order to access the enclosed section, the cover of the system must first be
removed.
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DANGER: The Guidance Controller, the PrecisePower Intelligent Motor
Power Supply, and the 24VDC logic power supply are open frame
electrical devices that have exposed unshielded high voltage pins,

A components and surfaces. In addition, the motor power supply provides
320VDC volts and takes about 2 minutes to bleed down after power is
disconnected. AC power to the system must be disconnected prior to
removal of the cover.

In the Guidance System, the enclosure serves as a heat sink for the controller and the power supplies.
To provide additional cooling, this system includes an internal fan with filters. In order for the cooling
system to operate properly, the air intake and exhaust vents in the bottom of the enclosure must be
kept clear and ambient air must freely flow below the system. If the Guidance System is placed on a
table or other surface that could restrict air flow, standoffs should be added below the unit to ensure
unobstructed air flow.

12
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Recommended Motor and Encoder Wiring

Wiring Overview

With the pressure to design high power motor drive electronics with low power losses, switching motor
drive amplifiers now have edges that switch 400 volts as fast as once each 100 nS. While this helps to
keep switching losses down, it has made receiving logic level signals from encoders and sensors very
difficult. This is because every PWM edge must charge and discharge the motor wiring capacitance. The
current spikes to do this can be as large as 4 amperes. This current flow causes the motor frame to have
ground bounce on it due to the inductance of the ground return back to the amplifier. This ground bounce
and the coupling between motor harness wire and encoder harness wires can introduce noise into the
system. This section describes wiring techniques that will reduce the interference between motors and
encoders.

It is very important that the wiring guidelines in this section be followed in order to avoid encoder
guadrature errors, zero index errors, and other noise related problems.

Motor Cables

UL recommends the following current ratings for 80° C wire.

Wire Size AWG 28 26 24 22 20 18 16
Amperes 0.6 1.0 1.6 2.5 4.0 6.0 10.0

The motor wire should always be shielded and have a rating of 600 volts. The typical wires that are
shown in the table below have a 105° C rating. These wires do not have a drain wire, so a drain
connection must be soldered to the shield.

Alpha 16 Alpha 18 Beldon 16 | Beldon 20
AWG AWG AWG AWG
High Flex 85603CY 85803CY
No Flex 3247 3242 9953 9963

Motor Wiring Path

To minimize noise generation, the motor cable should always be shielded and the shield should be
properly grounded. In addition, to deal with cases where the distance between the motor frame and the
amplifier are greater than 0.5 meters or situations where there is no common chassis between the motor
and the amplifier, the Guidance System internally contains "ferrite cores" around the motor and brake
lines to reduce the charging current spikes and the resulting ground bounce.

The following picture illustrates how the motor cable should be wired at both ends.

13



Guidance Controller

Recommended Motor Cable Wiring

Always use shielded motor cables

- Waw ralll

Motor j.,' IR _'. i Motor
Phases \.5' - T T ® | [ Phases
Brake and ’—], ; — Brake and
Return *— l_f;' i: Retum
Motor N ¢ | @ | Frame GND
Frame GND / — cable shield

Motor Shield drain wires Controller

Encoder Considerations

The preferred encoder should have a differential cable driver built in. The differential signal will cancel out
much of the common mode noise that encoder wiring can pick up and, when used with twisted pair wire,
will cancel out the magnetic pick up from the motor harness.

Some encoders have an open collector output or an output with a 10K pull up resistor only. These
encoders should only be used with a cable driver IC such as a DS26C31 mounted nearby the encoder.

If an encoder’s code wheel or linear mask is made with etched metal or other conductive material, the
encoder should not be used if it is mounted to any housing or chassis that has ground bounce on it. For
example, if such an encoder is directly mounted to a motor frame without electric insulation, its use could
result in quadrature errors and other noise problems.

Encoder Cables

It is highly recommended that the encoder cable be shielded and contain 4 twisted pairs with a gage of
AWG 24 or AWG 26. See the table below for recommended cables.

Unshielded encoder wiring should never be run next to unshielded motor wiring .

Alpha 24 Alpha 26 Beldon 24 | Beldon 26
AWG AWG AWG AWG
High Flex 86604CY 86504CY
5494C
No Flex 5272C 88104

One of the twisted pairs should be used for power and ground, one pair for A+ & A-, one pair for B+ & B-
and one pair for Z+ & Z-. (See the next section for specific pin assignments.) Connect the cable shield

to the body of the DSub connector that mates with the Guidance System. This can be achieved by

soldering a drain wire between the DSub connector and the shield. On some encoders that are in a metal
box with a metal shell connector, on the encoder end of the cable, connect the shield to the metal shell of
the mating connector.
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Installation Information

Encoder Wiring and Pin Assignments

The encoder connectors on the Guidance System can each be cabled to a differential encoder and an
optional single-ended encoder. If a single-end encoder is not interfaced, these pins can be configured for
use with hall effect sensors or end-of-travel switches and a home switch. Given a choice for wiring an
encoder, the differential encoder input should always be used instead of the single-end encoder input to
achieve greater noise immunity.

If a single-end encoder is wired, a shielded twist pair cable should still be used to ensure the best
possible signals and avoid crosstalk between the signals. In this case, the low side of each twisted pair
should be connected to ground and the low side of a differential encoder output should be left floating.

The following drawing illustrates how to interface to both the differential and the single-ended encoder
input signals.

Differential and Single-Ended Encoder Wiring

—r—

Encoder Shielded twisted pairs Controller
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Hardware Reference

Motor, Encoder and Communications Interfaces

In addition to providing interfaces for four motors and up to eight encoders, the Guidance System
provides extensive communication services. The connectors for each of these interfaces is described in
detail in this section. The list of the provided functionality is as follows:

Analog input signals

Digital input signals

Digital output signals

Encoder interfaces

Ethernet ports

Motor/brake interfaces

Remote front panel / MCP / E-stop
RS-232 serial port

To simplify mounting and cabling the Guidance System, all of the interface connectors are provided on
the enclosure right and left Interface Panels.

The following illustrates the connectors, plugs and switches that are mounted on the Right Interface
Panel. To jump to the detailed information for a specific connector, click on the connector interface name
or the connector in the following picture.

Backlite Remote Front
OniOff Fanel { MCFP
Switch

Motor g4

10100

Ethernet Encoder #4
AC Input

The following illustrates the connectors that are mounted on the Left Interface Panel. To jump to the
detailed information for a specific connector, click on the connector interface name or the connector in the
following picture.
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Analog Input Signals

Hardware Reference

Motors #3 - #1
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Digital Inputs

The Guidance System provides two general purpose analog input channels. These signals are conveyed
though a single DB9 connector. In this con