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1. Safety

Safety Setup

Brooks uses caution, warning, and danger labels to convey critical information required for the safe
and proper operation of the hardware and software. Read and comply with all labels to prevent
personal injury and damage to the equipment.

4\ DANGER

Read the Safety Chapter

Failure to review the Safety chapter and follow the safety warnings can
result in serious injury or death.

« All personnel involved with the operation or maintenance of this
product must read and understand the information in this safety
chapter.

« Follow all applicable safety codes of the facility as well as national
and international safety codes.

« Know the facility safety procedures, safety equipment, and contact
information.

» Read and understand each procedure before performing it.

Explanation of Hazards and Alerts

This manual and this product use industry standard hazard alerts to notify the user of personal or
equipment safety hazards. Hazard alerts contain safety text, icons, signal words, and colors.

Safety Text

Hazard alert text follows a standard, fixed-order, three-part format.

« lIdentify the hazard

« State the consequences if the hazard is not avoided

1 Copyright © 2025, Brooks Automation
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« State how to avoid the hazard.

Safety Icons

» Hazard alerts contain safety icons that graphically identify the hazard.

« The safety icons in this manual conform to ISO 3864-1:2011 Graphical symbols — Safety
colours and safety signs and ANSI Z535 standards.

Safety Icon Examples

Warning

Two-Person Lift

Electric Shock

> P>

Signal Words and Colors

Signal words and colors inform of the level of hazard.

Danger indicates a hazardous situation which, if not
avoided, will result in serious injury or death.

A DAN G E R The Danger signal word is white on a red background

with an exclamation point inside a yellow triangle with
black border.

Copyright © 2025, Brooks Automation 2
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Warning indicates a hazardous situation which, if not
avoided, could result in serious injury or death.

The Warning signal word is black on an orange
background with an exclamation point inside a yellow
triangle with black border.

Caution indicates a hazardous situation or unsafe
practice which, if not avoided, may result in minor or
j CAUTION moderate personal injury.
The Caution signal word is black on a yellow background
with an exclamation point inside a yellow triangle with
black border.

Notice indicates a situation or unsafe practice which, if
not avoided, may result in equipment damage.

NOTICE

The Notice signal word is white on blue background with
no icon.

Alert Example

The following is an example of a Warning hazard alert.

4 5 6
3
" Contact with electrical power can cause death or serious
2 personal injury. A

1 |=——P» . To avoid electrical shock, disconnect the power before
| troubleshooting the electrical components.

Number Description
1. How to Avoid the Hazard
2, Source of Hazard and Severity
3. General Alert Icon

3 Copyright © 2025, Brooks Automation
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Number Description
4, Signal Word
5. Type of Hazard
6. Hazard Symbol(s)

General Safety Considerations

Software is not safety rated. Unplanned motion can occur as
long as power is supplied to the motors. Maximum torque could
be momentarily applied that may cause equipment damage or
personal injury.

» Only operate the robot with its covers installed.

» Guarantee that safety controller features are in place (for
example, an emergency stop button and protective stop).

« Regularly test safety components to prove that they
function correctly.

Before applying power, the robot must be mounted on a rigid
test stand, secure surface, or system application. Improperly
mounted robots can cause excessive vibration and uncontrolled
movement that may cause equipment damage or personal
injury.
» Always mount the robot on a secure test stand, surface, or
system before applying power.

Copyright © 2025, Brooks Automation 4



1. Safety IntelliGuide Grippers Service Manual

General Safety Considerations Manual Number: 662842 Rev. A

Using parts with different inertial properties with the same robot
application can cause the robot’s performance to decrease and
potentially cause unplanned robot motion that could result in
serious personal injury.

e Do not use unauthorized parts.

« Confirm that the correct robot application is being used.

This product contains magnetic motors that can be hazardous
to implanted medical devices, such as pacemakers, and cause
personal harm, severe injury, or death.

« Maintain a safe working distance of 30 cm from the motor
when with an energized robot if you use a cardiac rhythm
management device.

/1\ CAUTION

Unauthorized Service

Personal injury or damage to equipment may result if this product is
operated or serviced by untrained or unauthorized personnel.
¢ Only qualified personnel who have received certified training and

have the proper job qualifications are allowed to transport,
assemble, operate, or maintain the product.

5 Copyright © 2025, Brooks Automation
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/1\ CAUTION

Damaged Components

The use of this product when components or cables appear to be
damaged may cause equipment malfunction or personal injury.

« Do not use this product if components or cables appear to be
damaged.

« Place the product in a location where it will not get damaged.

» Route cables and tubing so that they do not become damaged and
do not present a personal safety hazard.

/1\ CAUTION

Inappropriate Use

Use of this product in a manner or for purposes other than for what it is
intended may cause equipment damage or personal injury.

o Only use the product for its intended application.
» Do not modify this product beyond its original design.

« Always operate this product with the covers in place.

/1\ CAUTION

Seismic Restraint

The use of this product in an earthquake-prone environment may cause
equipment damage or personal injury.
« The user is responsible for determining whether the product is

used in an earthquake prone environment and installing the
appropriate seismic restraints in accordance with local regulations.

Electrical Hazards

Refer to the specifications of the Guidance Controller Quick Start Guide for the electrical power.

Copyright © 2025, Brooks Automation 6
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4\ DANGER

Electrical Shock Hazard

Contact with electrical power can cause personal harm and serious
injury.
« To avoid electrical shock, disconnect the power before
troubleshooting the electrical components.

« Check the unit's specifications for the actual system power
requirements and use appropriate precautions.

« Never operate this product without its protection covers on.

Improper electrical connection or connection to an improper electrical
supply can result in electrical burns resulting in equipment damage,
serious injury, or death.

« Always provide the robot with the proper power supply connectors
and ground that are compliant with appropriate electrical codes.

N
4N

All energized electrical equipment poses the risk of fire, which may
result in severe injury or death. Fires in wiring, fuse boxes, energized
electrical equipment, computers, and other electrical sources require a
Class C extinguisher.

« Use afire extinguisher designed for electrical fires (Class C in the
US and Class E in Asia).

« ltis the facility's responsibility to determine if any other fire
extinguishers are needed for the system that the robot s in.

7 Copyright © 2025, Brooks Automation



Brooks Automation 1. Safety

Part Number: 662842 Rev. A Ergonomic Hazards

NOTICE

Improper handling of the power source or connecting devices may cause component damage
or equipment fire.

« Connect the system to an appropriate electrical supply.
» Turn off the power before servicing the unit.

» Turn off the power before disconnecting the cables.

Ergonomic Hazards

/1\ CAUTION

Heavy Lift Hazard

Failure to take the proper precautions before moving the robot could
result in back injury and muscle strain.

» Use allifting device and cart rated for the weight of the drive or arm. 2%
o}

« Only persons certified in operating the lifting device should be
moving the product.

/1\ CAUTION

Tipover Hazard

This product has a high center of gravity which may cause the product
to tip over and cause serious injury.
o Always properly restrain the product when moving it.

« Never operate the robot unless it is rigidly mounted.

Copyright © 2025, Brooks Automation 8
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/1\ CAUTION
Trip Hazard

Cables for power and communication and facilities create trip hazards
which may cause serious injury.
« Always route the cables where they are not in the way of traffic.

Emergency Stop Circuit (E-Stop)

The integrator of the robot must provide an external emergency stop switch.

Using this product without an emergency stop circuit may cause personal
injury.

« Customer is responsible for integrating an emergency stop circuit into
their system.

« Do not override or bypass the emergency stop circuit.

Recycling and Hazardous Materials

Brooks Automation complies with the EU Directive 2002/96/EU Waste Electrical and Electronic
Equipment (WEEE).

The end user must responsibly dispose of the product and its components when disposal is
required. The initial cost of the equipment does not include the cost of disposal. For further
information and assistance in disposal, email Brooks Automation Technical Support at support
preciseflex@brooksautomation.com.
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2. IntelliGuide s23 and s60

IntelliGuide s23 Overview

The IntelliGuide s23 gripper contains a brushless servo motor with an incremental encoder. At
power up, the encoder provides motor commutation information for a brief period and then switches
the incremental encoder A, B, and Z signals onto the same set of wires. This allows the motor
commutation to be initialized at start-up without any motion.

The motor has a twelve-tooth pinion gear cut directly on the motor shaft. This pinion drives a pair of
opposing racks to open and close a set of finger mounts, which are attached to linear ball slides.
Various fingers can be attached to the finger mounts.

One finger mount is also attached to a spring return, which applies a continuous closing force to the
finger mounts as they are coupled together by the pinion. If power is lost, the IntelliGuide gripper will
close and maintain a closing force so that it does not drop parts.

The IntelliGuide s23 gripper has a maximum squeeze force of 23 N. It has a maximum stroke of 65
mm.

To avoid the IntelliGuide gripper slamming closed from the spring force when motor power is
disabled, there is a 1000 ms delay after an E-stop or power disable command is sent before the
motor power is cut off. During this period, the servo slowly closes the IntelliGuide gripper.

To support "free" mode, in which the fingers can be moved back and forth freely by hand, in the
servo counterbalances the spring by applying an opposing force based on finger position.

The IntelliGuide s23 and IntelliGuide s23D grippers use incremental encoders, and they must be
homed after every power cycle.

Copyright © 2025, Brooks Automation 10
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134.00

36.50

134.00 (Open Position) ‘
69.00 (Closed Position) |

‘I_/
[
IntelliGuide s23, front view

J4 Center of Rotation\
68.57

D> D
/ L
3.43
6.00
2X M3 Tapped Holes 12.70
M3 Dowel Hole 20.00
#3.00°G,00

IntelliGuide s23, side view
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_F[L

124.00 + 60.00

(1 ©
o
4X M2-6 FHCS
©)
J - @

IntelliGuide s23, bottom view

A\

80.50

70.00 + O 134.00

IntelliGuide s23, top view
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IntelliGuide s60 Overview

The IntelliGuide s60 gripper contains a brushless servo motor with an absolute encoder. At power
up, the encoder provides motor commutation information for a brief period and then switches the
absolute encoder signals onto the same set of wires. This allows the motor commutation to be
initialized at start-up without any motion.

The motor has a tooth pinion gear cut directly on the motor shaft. This pinion drives a pair of
opposing racks to open and close a set of finger mounts, which are attached to linear ball slides.
Various fingers can be attached to the finger mounts.

One finger mount is also attached to a spring return, which applies a continuous closing force to the
finger mounts as they are coupled together by the pinion. If power is lost, the IntelliGuide gripper will
close and maintain a closing force so that it does not drop parts.

The IntelliGuide s60 gripper has a maximum squeeze force of 60 N. It has a maximum stroke of 43
mm.

To avoid the IntelliGuide gripper slamming closed from the spring force when motor power is
disabled, there is a 1000 ms delay after an E-stop or power disable command is sent before the
motor power is cut off. During this period, the servo slowly closes the IntelliGuide gripper.

To support "free" mode, in which the fingers can be moved back and forth freely by hand, in the
servo counterbalances the spring by applying an opposing force based on finger position.

The IntelliGuide s60 gripper does not need to be homed after every power cycle.

138.00

57.50 [< ©J [\®)) @ @ =

?

s

6.35 144,00 (Open Position, Shown)
: 101.00 (Closed Position)

IntelliGuide s60, front view
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2. IntelliGuide s23 and s60

IntelliGuide s60 Overview

J4 Center of Rotation —\i—- 68.57

. r

48.69

2X M3 Tapped Holes

M3 Dowel Hole

+0.10
®©3.00 0o

IntelliGuide s60, side view

53.50
.I &
128.00
(]
©
1o o)

IntelliGuide s60, bottom view

60.

\—4X M2-6 FHCS

L 12.00

12.70

— 20.00
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Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

80.50
54.09

70.00

@) 138.00

IntelliGuide s60, top view

Replacing an IntelliGuide s23 or IntelliGuide s60 on a Pre-
ciseFlex Robot

Removing an IntelliGuide s23 or IntelliGuide s60 from a PreciseFlex
Robot

NOTE: For IntelliGuide gripper support, email support
preciseflex@brooksautomation.com.
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2. IntelliGuide s23 and s60

Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Required Tools
e Hex screwdrivers

o

o

o

4\ DANGER

M1.3
M1.5
M2
M2.5
M3
M5
M6

Electrical Shock Hazard

Contact with electrical power can cause serious personal injury or death.

« Turn the robot power off when the robot covers are removed, and
when working with the exposed wires and circuit boards.

o Turn the robot power on to raise and lower the robot arm.

To raise and lower the robot arm, push and hold the brake button under the inner link while
supporting the robot arm.

e .

Perform the following procedure to remove an IntelliGuide s23 or s60 from a PreciseFlex robot.

Copyright © 2025, Brooks Automation
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Prepare the Gripper for Removal

Raise the robot arm, using an M1.3 screwdriver, unscrew the 4X M2-5 screws, and remove the
IntelliGuide gripper bottom.

PreciseFlex 400 and 3400

Disconnect the slip ring harness wires from the IntelliGuide gripper wires.

PreciseFlex 400 and 3400

17 Copyright © 2025, Brooks Automation



Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

Remove the Outer Link Cover

Lower the robot arm.

PreciseFlex 400 and 3400: For the outer link cover, using an M2.5 screwdriver, unscrew the
4X M3-30 SHCS screws and remove the cover.

PreciseFlex 400 and 3400

PreciseFlex ¢c10 and PreciseFlex DD 4 : Using an M2.5 screwdriver, unscrew the 8X M3-6
screws from the blue covers, and remove the covers. Using an M2 screwdriver, unscrew the 6X
M3-6 FHCS screws from the metal top cover, and remove the cover.

PreciseFlex

PreciseFlex ¢10 and PreciseFlex DD 4

Copyright © 2025, Brooks Automation 18



2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Disconnect the Slip Ring Harness from the GSB

PreciseFlex c10

PreciseFlex DD 4
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

Remove the Metal Slip Ring Cover

PreciseFlex 400 and 3400: Remove both the GSB and J4 interface board, and unscrew and
remove the metal cover protecting the slip ring.

PreciseFlex ¢10: Unscrew and remove  PreciseFlex DD 4: Unscrew and remove the
the slip ring metal cover. slip ring metal cover and clamp.

Copyright © 2025, Brooks Automation 20



2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Unscrew the Slip Ring

Using an M2 screwdriver, unscrew the 3X M3 slip ring screws (shown below in green).

PreciseFlex c10

y k. %_ — —
PreciseFlex DD 4
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

PreciseFlex DD 4: Using an M2 screwdriver, unscrew the 5X M3 cover plate screws and
remove the cover plate.
7.
Unscrew and Remove the Gripper
PreciseFlex 400 and PreciseFlex 3400: Rotate the loose slip ring to access the 6X M2-16
SHCS screws that hold the IntelliGuide gripper.
8.
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

PreciseFlex 400, PreciseFlex 3400, and PreciseFlex DD 4: Using an M1.5 screwdriver,
unscrew the 6X M2-16 SHCS screws and lock washers that hold the IntelliGuide gripper (shown
below in red). Do not remove the screws. Leave them in place.

PreciseFlex 400 and PreciseFlex 3400 PreciseFlex DD 4

PreciseFlex 400, PreciseFlex 3400, and PreciseFlex DD 4: Remove the IntelliGuide
gripper. When the last screw is unfastened, use one hand to remove the IntelliGuide gripper
from the robot flange and another hand to gently pull the slip-ring harness cables through the
slot on the top surface of the IntelliGuide gripper.

10.

PreciseFlex 400 and PreciseFlex 3400
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

PreciseFlex c10: Lift the robot arm.

Inside of the IntelliGuide gripper housing, using an M3 screwdriver, unscrew the 5x M4-10
screws and washers, and remove the IntelliGuide gripper. Use one hand to remove the
IntelliGuide gripper from the robot flange and another hand to gently pull the slip-ring harness
cables through the slot on the top surface of the IntelliGuide gripper.

NOTE: The white adaptor screws into the joint 4 flange, and the IntelliGuide gripper screws into the
adaptor.

1.

Installing a Slip Ring Harness and IntelliGuide s23 or IntelliGuide s60 on a
PreciseFlex Robot

NOTE: For IntelliGuide gripper support, email support
preciseflex@brooksautomation.com.

Required Tools
o Hex screwdrivers

o M1.3
o M1.5
o M2
o M2.5
o M3
o M5
o M6
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

4\ DANGER

Electrical Shock Hazard

Contact with electrical power can cause death or serious personal injury.

o Turn the robot power off when robot covers are removed, and you
work with the exposed wires and circuit boards.

« Turn the robot power on to raise and lower the robot arm.

To raise and lower the robot arm, push and hold the brake button under the inner link.

Step Action

Remove the Gripper

Follow the instructions for Removing an IntelliGuide s23 or IntelliGuide s60 from a PreciseFlex
Robot.
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

Prepare the New Gripper for Installation

Separate the new gripper top and bottom.
NOTE: Do not remove the tape from the wires. Loose wires may get tangled in the springs.

2,
IntelliGuide s23 IntelliGuide s23
Remove the Old Slip Ring Harness
Lower the robot arm and remove the slip ring harness. You may need to push one connector
through the flange at a time.
3.

PreciseFlex DD 4
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Insert the New Slip Harness

Insert the new slip-ring harness wires down through the joint 4 flange with the longer wires and
slip ring end pointed downward.

PreciseFlex c10

PreciseFle

x
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

Attach the Gripper to the Robot

PreciseFlex 400, PreciseFlex 3400, and PreciseFlex DD 4: Insert the slip ring harness
wires into the gripper slot. Hold the gripper firmly against the underside of joint 4, aligning the
protruding guide pin on the underside of joint 4 (A) with the guide slot on the gripper (B).

5.
Gripper slot Guide pin and guide slot
PreciseFlex 400, 3400, and DD 4: Lower the robot arm while holding the gripper firmly in
place against the underside of joint 4.
6.

PreciseFlex DD 4
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Prepare to fasten the gripper. When fastening the gripper, screw the six screws in a little at a
time in a star pattern.

7.
Screws in a star pattern
PreciseFlex 400, 3400, and DD 4: Using an M1.5 screwdriver, screw the 6X M2-16 SHCS
mounting screws and lock washers (shown below in red) into the gripper.
NOTE: Support the gripper on the underside of joint 4 with your free hand to keep the gripper from
falling.
8.

a8
RN . el

PreciseFlex 400 and PreciseFlex 3400 PreciseFlex DD 4
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

PreciseFlex ¢10: Insert the slip-ring harness wires into the gripper top slot. Hold the gripper
top firmly against the flange, aligning the protruding guide pin on the underside of the flange
with the guide slot on the gripper.

9.
Wires in top slot Guide pin
PreciseFlex c10: Hold the gripper firmly against the flange on the underside of joint 4. On in
the inside of the gripper housing, using an M3 screwdriver, screw in the 5x M4-10 screws and
washers.
NOTE: The white adaptor screws into the joint 4 flange. The gripper screws into the adaptor.
L J_;.‘ 5yt g % 'i % ’77.:
10.

IntelliGuide s60
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-
liGuide s60 on a PreciseFlex Robot

Step Action

Connect the Slip Ring Harness Wires to the Gripper

Part Number: 662842 Rev. A

NOTE: For slip ring harness and IntelliGuide motor details, refer to the Appendices IntelliGuide s23,
s23D, and v23 Motor, IntelliGuide s60 and v60 Motor, and Slip Rings.

Raise the robot arm and attach the connectors from the slip ring harness wires to the
connectors in the gripper. The matching connectors should be easily recognizable. Connector
A is a six-pin male connector for the motor power. Secure the motor cable to the motor body
with a cable tie. Connector B, tucked behind the springs, is a four-pin male connector for the
encoder.

1.

IntelliGuide s60

For the IntelliGuide s23, there is an additional three-pin plug that is connected to a sensor
behind the spring assembly. There is an optional six-pin female connector for an accessory
such as a bar code scanner or similar device.
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

Zip tie loose wires together to keep them away from the gripper springs. Fold and tuck the
wires and unused connectors into the area shown below. Confirm that the wires cannot get
pinched by the springs.

12.
IntelliGuide s60
Attach the Gripper Bottom
Using an M1.3 screwdriver, screw the bottom to the gripper housing with 4x M2-5 screws. Do
not over-torque the screws in this step; once the screw heads have made contact with the
mating bore, stop fastening.
13.

PreciseFlex 400 and 3400
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel- .
liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Confirm that there is no gap between the frame and the gripper cover.
14.
Screw in the Slip Ring
Lower the robot arm.
Using an M2 screwdriver, screw the 3X M3 slip ring screws (shown below in green) into the slip
ring.
15.
PreciseFlex 400 and 3400 PreciseFlex c10
33
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Brooks Automation 2. IntelliGuide s23 and s60
Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

PreciseFlex DD 4 Slide the cover plate on under the slip ring. Using an M2 screwdriver, screw
the 5X M3 screws into the cover plate, and screw the 3X M3 slip ring screws into the slip ring.

16.
: 4N .
Cover plate Slip ring
Attach the slip ring clamp. Slide the loose wires through the clamp, and, using an M2
screwdriver, tighten the clamp with a 1X M2.5-5 SHCS.
17.

Slip ring and clamp
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Screw in the Slip Ring Cover

18. PreciseFlex 400 and 3400 PreciseFlex c10

PreciseFlex DD 4
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2. IntelliGuide s23 and s60

Part Number: 662842 Rev. A Replacing an IntelliGuide s23 or IntelliGuide s60 on a PreciseFlex Robot

Step Action

Connect the Slip Ring to the GSB

NOTE: For slip ring harness and GSB details, refer to the Appendices
Slip Rings and Guidance Slave Boards (GSBs)

19.

PreciseFlex 400 and PreciseFlex 3400 PreciseFlex c10

it

PreciseFlex DD 4
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2. IntelliGuide s23 and s60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23 or Intel-

liGuide s60 on a PreciseFlex Robot Part Number: 662842 Rev. A

Step Action

Put the Cover on the Outer Link

PreciseFlex 400 and PreciseFlex 3400: Put the cover onto the outer link, and, using an
M2.5 screwdriver, screw in the 4X M3-30 SHCS.

20.
PreciseFlex c10 and PreciseFlex DD 4: Put the outer link top cover on, then put the side
covers back on.

21. Recalibrate

See your robot user manual for recalibration instructions.
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Part Number: 662842 Rev. A

3. IntelliGuide s23D

IntelliGuide s23D Overview

The IntelliGuide s23D functions as two IntelliGuide s23 grippers end-to-end in the same housing. It
enables the robot to pick a plate while holding another plate, which creates higher throughput. Each
side of the IntelliGuide s23D gripper is independently controlled.

Due to spacing for the motor, the IntelliGuide s23D uses incremental encoders. It must be homed

after every power cycle.

134.00

53.50 +

2.23 J

134.00 (Open Position)
69.00 (Closed Position)

IntelliGuide s23D, front view

J4 Center of Rotation
\“— 100.07

|

o 0o ‘
|

|

ES®

I

2X M3 Tapped Holes

M3 Dowel Hole

+0.10
$3.007 g

IntelliGuide s23D, side view

12.70
20.00
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3. IntelliGuide s23D IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23D on a Pre-

ciseFlex Robot Manual Number: 662842 Rev. A

124.00 64.00 +

IntelliGuide s23D, top view

22418

:

76.00 O 134.00

-

IntelliGuide s23D, bottom view

Replacing an IntelliGuide s23D on a PreciseFlex Robot

Removing an IntelliGuide s23D from a PreciseFlex 3400 Robot

NOTE: For IntelliGuide gripper support, email support
preciseflex@brooksautomation.com.

Required Tools
e Hex screwdrivers
o M1.3

o M1.5
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Brooks Automation 3. IntelliGuide s23D
Part Number: 662842 Rev. A Replacing an IntelliGuide s23D on a PreciseFlex Robot

o M2.5
o M3
o M5
o M6

4 DANGER

Electrical Shock Hazard

Contact with electrical power can cause serious personal injury or death.

« Turn the robot power off when robot covers are removed, and
when working with the exposed wires and circuit boards.

o Turn the robot power on to raise and lower the robot arm.

To raise and lower the robot arm, push and hold the brake button under the inner link while
supporting the robot arm.

L o

Perform the following procedure to remove an IntelliGuide s23D from a PreciseFlex 3400 robot
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3. IntelliGuide s23D IntelliGuide Grippers Service Manual
Replacing an IntelliGuide s23D on a Pre-

ciseFlex Robot Manual Number: 662842 Rev. A

Step Action

Prepare the Gripper for Removal

Raise the robot arm, using an M1.3 screwdriver, unscrew the 6X M2-5 screws from the
IntelliGuide gripper bottom, and remove the IntelliGuide gripper bottom.

41
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Brooks Automation 3. IntelliGuide s23D
Part Number: 662842 Rev. A Replacing an IntelliGuide s23D on a PreciseFlex Robot

Step Action

Remove the Outer Link Cover

Lower the robot arm.

Using an M2.5 screwdriver, unscrew the 4X M3-30 SHCS screws from the outer link cover,
and remove the cover.

-

Outer link cover on a PreciseFlex 3400

Disconnect the Slip Ring Harness

Disconnect the slip ring harness from the extended cable harness.

Outer link of PreciseFlex 3400, slip ring harness connector on extended cable harness
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3. IntelliGuide s23D IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23D on a Pre-
ciseFlex Robot

Step Action

Remove the Slip Ring Cover

Manual Number: 662842 Rev. A

Unscrew and remove the metal cover protecting the slip ring.

Unscrew the Slip Ring

Using an M2 screwdriver, unscrew the three M3 slip ring screws (shown below in green).
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Brooks Automation 3. IntelliGuide s23D
Part Number: 662842 Rev. A Replacing an IntelliGuide s23D on a PreciseFlex Robot

Step Action

Unscrew and Remove the Gripper

Rotate the loose slip ring to access the 6X M2-16 SHCS screws that hold the IntelliGuide
gripper. Using an M1.5 screwdriver, unscrew the 6X M2-16 SHCS screws.

7. Slip ring

Screws that hold the IntelliGuide gripper
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3. IntelliGuide s23D IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23D on a Pre-
ciseFlex Robot

Step Action

Remove the IntelliGuide gripper.

Manual Number: 662842 Rev. A

Installing a Slip Ring and IntelliGuide s23D on a PreciseFlex 3400 Robot

NOTE: For IntelliGuide gripper support, email support
preciseflex@brooksautomation.com.

Required Tools
e Hex screwdrivers
o M1.3

o M1.5
o M2
o M2.5
o M3
o M5
o M6

4. DANGER

Electrical Shock Hazard

Contact with electrical power can cause serious personal injury or death.

« Turn the robot power off when robot covers are removed, and
when working with the exposed wires and circuit boards.

o Turn the robot power on to raise and lower the robot arm.

To raise and lower the robot arm, push and hold the brake button under the inner link.
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Brooks Automation 3. IntelliGuide s23D
Part Number: 662842 Rev. A Replacing an IntelliGuide s23D on a PreciseFlex Robot

>

Perform the this procedure to install a slip ring and IntelliGuide s23D on a PreciseFlex 3400 robot.

Step Action

Remove the Gripper

1.
Follow the instructions for Removing an IntelliGuide s23D from a PreciseFlex 3400 Robot.
Prepare the New Gripper for Installation
Separate the new IntelliGuide gripper top and bottom. The IntelliGuide s23D top will contain two
GSBs into which the slip ring wires will get connected.
NOTE: Do not remove tape from wires. Loose wires may get tangled in the IntelliGuide gripper springs.
2,

IntelliGuide s23D Top IntelliGuide s23D Bottom
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3. IntelliGuide s23D IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23D on a Pre-
ciseFlex Robot

Step Action

Remove the Old Slip Ring

Manual Number: 662842 Rev. A

Lower the robot arm and remove the slip ring.

Insert the New Slip Ring

Insert the new slip ring wires down through the joint 4 hole with the longer wires and slip ring end
pointed downward. Zip tie the loose wires together above and below the slip ring to keep them
from getting caught in moving mechanical parts.

Slip ring in a PreciseFlex 3400
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Brooks Automation 3. IntelliGuide s23D
Part Number: 662842 Rev. A Replacing an IntelliGuide s23D on a PreciseFlex Robot

Step Action

Attach the Gripper to the Robot

Raise the robot arm.

Insert the slip ring wires into the large slot (A) and slide the wires through the narrow slot (B) to
the IntelliGuide gripper top hole (C).

s A\ v/

Hold the IntelliGuide gripper firmly against the underside of joint 4 and align the protruding guide
pin on the underside of joint 4 with the guide slot on the IntelliGuide gripper.

Guide pin

Guide slot
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3. IntelliGuide s23D

Replacing an IntelliGuide s23D on a Pre-

IntelliGuide Grippers Service Manual

ciseFlex Robot Manual Number: 662842 Rev. A
Step Action
Prepare to screw in the IntelliGuide gripper. When screwing it in, keep the IntelliGuide gripper
weight even by screwing the six screws in a little at a time in a star pattern.
7.
Star pattern for screws
Lower the robot arm while firmly holding the IntelliGuide gripper in place.
Using an M1.5 screwdriver, screw in the 6X M2-16 SHCS screws and 6X M2 lock washers that
hold the IntelliGuide gripper (shown below in red).
8.
49
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Brooks Automation 3. IntelliGuide s23D
Part Number: 662842 Rev. A Replacing an IntelliGuide s23D on a PreciseFlex Robot

Step Action

Connect the Slip Ring Wires to the Gripper

Raise the robot arm.

The s23D slip ring wire connectors (A) split the wires and their signals into two identical sets (B)
that connect to the two GSBs in the s23D. (See the next steps.)

9. A
Connect the slip ring six-pin power plug (A) and four-pin encoder plug (B) to their slip ring
splitters.
NOTE: For details, refer to Slip Rings in the Appendix.
10.
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3. IntelliGuide s23D IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23D on a Pre-
ciseFlex Robot

Step Action

Manual Number: 662842 Rev. A

Connect the splitters' two six-pin power plugs and two four-pin encoder plugs to their matching
connectors on the GSBs.
1.
Attach the Gripper Bottom
Using an M1.3 screwdriver, screw the IntelliGuide gripper bottom to the IntelliGuide gripper with
6x M2-5 screws.
12.
Confirm that there is no gap between the cover and the frame.
—
13.
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Brooks Automation 3. IntelliGuide s23D

Part Number: 662842 Rev. A Replacing an IntelliGuide s23D on a PreciseFlex Robot
Step Action
Screw in the Slip Ring

Lower the robot arm.

Put the slip ring clamp (shown below in red) on by sliding the wires through the clamp to the
center hole. Using an M2 screwdriver, tighten the clamp with a 1X M2.5-5 SHCS.

14.

Screw in the Slip Ring Cover

Screw in the metal protective slip ring cover.

15.
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3. IntelliGuide s23D IntelliGuide Grippers Service Manual

Replacing an IntelliGuide s23D on a Pre-

ciseFlex Robot Manual Number: 662842 Rev. A

Step Action

Connect the Slip Ring Harness

Connect the slip ring harness to the extended cable harness.

16.

Put the Cover on the Outer Link

Using an M2.5 screwdriver, screw the 4X M3-30 SHCS screws into the outer link cover.

17.

PreciseFlex 3400 outer link

Recalibrate

18.

See your robot user manual for recalibration instructions.
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Brooks Automation 4. IntelliGuide v23 and v60

Part Number: 662842 Rev. A IntelliGuide Vision Gripper Overview

4. IntelliGuide v23 and v60

IntelliGuide Vision Gripper Overview

IntelliGuide vision grippers have an integrated vision system with two 5 MP cameras (forward- and
downward-facing), manually adjusted lenses, onboard processor, and PWM-controlled lighting. It is
connected to the robot controller via Ethernet and is configured using Guidance Development
Studio (GDS).

IntelliGuide vision grippers are calibrated and installed on PreciseFlex robots from the factory with a
working distance of 150 mm. For more information on adjusting the lens focus or recalibrating the
gripper, refer to the Appendices titled Adjusting the Focus of IntelliGuide v23 and v60 Grippers and
Performing Calibration of IntelliGuide v23 and IntelliGuide v60 Grippers.

Key Features:

1D/2D barcode reading for traceability
AutoTeach for hands-off position teaching
Object location and identification
Classification for presence/ absence tasks

Onboard image processing

For more information on configuration and using the above key features, refer to the IntelliGuide
Gripper Users Manual. For more information on the available vision tools, refer to the IntelliGuide
Vision Toolkit Users Manual.
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual
IntelliGuide v23 Manual Number: 662842 Rev. A

Camera 1
Forward Looking
Camera

Camera 2
Downward Looking
Camera

IntelliGuide v23

The IntelliGuide v23 gripper has similar specifications as the IntelliGuide s23 gripper, in addition to
two 5 MP cameras and an onboard processor. The IntelliGuide v23 is also capable of handling SBS
micro plates in both portrait and landscape orientations.

The IntelliGuide v23 features include:
e 23 N gripping force

« 60 mm stroke

« 1Kkg payload (may be limited by robot payload)

NOTE: All dimensions are in millimeters.

EL @ @ 46,0

I
203

I
o o ] o 55,39
6.0

6.35

33.0 ——=

140.0 (Open Position)
| 80.0 (Closed Position)

IntelliGuide v23, front view
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4. IntelliGuide v23 and v60

IntelliGuide v23
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IntelliGuide v23, side view
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IntelliGuide v23, top view
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4. IntelliGuide v23 and v60
IntelliGuide v60

IntelliGuide Grippers Service Manual

Manual Number: 662842 Rev. A

53.5

124.0

p—

_/ =
4X M2 FHCS

51.0 14.5

—-

IntelliGuide v23, bottom view

IntelliGuide v60

The IntelliGuide v60 gripper has similar specifications as the IntelliGuide s60 gripper in addition to

two 5 MP cameras and an onboard processor.

The IntelliGuide v60 features include:
« 60 N gripping force
e 43 mm stroke

« 3 kg payload (when using friction-fit gripping)

NOTE: All dimensions are in millimeters.

57
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IntelliGuide v60
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IntelliGuide v60

IntelliGuide Grippers Service Manual

Manual Number: 662842 Rev. A
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Brooks Automation 4. IntelliGuide v23 and v60
Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Replacing an IntelliGuide v23 or IntelliGuide v60 on a Pre-
ciseFlex Robot

Removing an IntelliGuide v23 or IntelliGuide v60 from a PreciseFlex
Robot

NOTE: For IntelliGuide gripper support, email support
preciseflex@brooksautomation.com.

Required Tools
o Hex screwdrivers
o M1.3

o M1.5
o M2
o M2.5
o M3
o M5
o M6

4\ DANGER

Electrical Shock Hazard

Contact with electrical power can cause serious personal injury or death.

« Turn the robot power off when the robot covers are removed, and
when working with the exposed wires and circuit boards.

o Turn the robot power on to raise and lower the robot arm.

To raise and lower the robot arm, push and hold the brake button under the inner link.
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide v23 or Intel-

M IN 1662842 Rev. A
liGuide v60 on a PreciseFlex Robot anual Number: 6628 ev

>

Perform the following procedure to remove an IntelliGuide v23 or v60 from a PreciseFlex robot.
Step Action

Prepare the Gripper for Removal

Raise the robot arm. Using an M1.3 screwdriver, unscrew the 4x M2-5 screws from the
IntelliGuide vision gripper bottom, and remove the bottom.

IntelliGuide v23 bottom, exterior
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Step Action

Disconnect the slip ring wires from the IntelliGuide vision processor and from the IntelliGuide
gripper motor.

2.
IntelliGuide v23 bottom, interior
Remove the Outer Link Cover
PreciseFlex 400 or PreciseFlex 3400: Using an M2.5 screwdriver, unscrew the 4X M3-30
SHCS screws from the outer link cover, and remove the cover.
3.

PreciseFlex 400 and 3400
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Replacing an IntelliGuide v23 or Intel-
liGuide v60 on a PreciseFlex Robot

Step Action

PreciseFlex ¢10 and PreciseFlex DD 4: Using an M2.5 screwdriver, unscrew the 8X M3-6
screws from the blue covers, and remove the covers. Using an M2 screwdriver, unscrew the 6X
M3-6 FHCS screws from the metal top cover, and remove the cover.

Manual Number: 662842 Rev. A

'F“;;,l! 3
PreciseFlex DD 4 and PreciseFlex c10

Disconnect the Slip Ring from the GSB

PreciseFlex 400 and PreciseFlex 3400 PreciseFlex c10
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Step Action

PreciseFlex DD 4

Disconnect the slip ring from the internal Ethernet cable.

PreciseFlex 400, Ethernet connector
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Replacing an IntelliGuide v23 or Intel-

liGuide v60 on a PreciseFlex Robot Manual Number: 662842 Rev. A

Step Action

Remove the Slip Ring Cover

PreciseFlex 400 and PreciseFlex 3400: Disconnect and remove the GSB and unscrew and
remove the metal cover.

PreciseFlex ¢10: Unscrew and PreciseFlex DD 4: Unscrew and remove the
remove the slip ring metal cover. slip ring metal cover and wire clamp.
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Step Action

Unscrew the Slip Ring

Using an M2 screwdriver, unscrew the 3x M3 screws holding the slip ring (shown in green)

10.

PreciseFlex DD 4
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Replacing an IntelliGuide v23 or Intel-

liGuide v60 on a PreciseFlex Robot Wanual Number: 662842 Rev. A

Step Action

PreciseFlex DD 4: Using an M2 screwdriver, unscrew the 5X M3 cover plate screws and
remove the cover plate.

1.
Unscrew and Remove the Gripper
Lower the robot arm.
PreciseFlex 400 and PreciseFlex 3400: Rotate the loose slip ring to access and, using an
M1.5 screwdriver, unscrew the 6X M2-16 SHCS screws — shown in the next step — that hold the
IntelliGuide gripper.
12.
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Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Step Action

PreciseFlex 400, PreciseFlex 3400, and PreciseFlex DD 4: Using an M1.5 screwdriver,
unscrew the 6X M2-16 SHCS screws that hold the IntelliGuide gripper (shown below in red). Do
not remove the screws. Leave them in place.

NOTE: Support the unscrewed IntelliGuide gripper top with your free hand.

13.
PreciseFlex 400 and PreciseFlex 3400
PreciseFlex 400, PreciseFlex 3400, and PreciseFlex DD 4: Remove the IntelliGuide vision
gripper.
14.

PreciseFlex 400 and PreciseFlex 3400 PreciseFlex DD 4
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Replacing an IntelliGuide v23 or Intel-
liGuide v60 on a PreciseFlex Robot

Step Action

PreciseFlex c10: Lift the robot arm. In the inside of the IntelliGuide gripper, using an M3
screwdriver, unscrew the 5x M4-10 screws and remove the IntelliGuide gripper.

Manual Number: 662842 Rev. A

NOTE: The IntelliGuide gripper is screwed into the white adaptor, which is screwed into the joint 4
flange.

15.

Installing a Slip Ring Harness and IntelliGuide v23 or IntelliGuide v60 on a
PreciseFlex Robot

NOTE: For IntelliGuide Vision Gripper support, email support
preciseflex@brooksautomation.com.

Required Tools
+ Hex screwdrivers
o M1.3

o M1.5
o M2
o M2.5
o M3
o M5
o M6
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Brooks Automation 4. IntelliGuide v23 and v60
Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

4 DANGER

Electrical Shock Hazard

Contact with electrical power can cause serious personal injury or death.

« Turn the robot power off when the robot covers are removed, and
when working with the exposed wires and circuit boards.

o Turn the robot power on to raise and lower the robot arm.

To raise and lower the robot arm, push and hold the brake button under the inner link while
supporting the robot arm.

N,
D

= ®
@

o

Perform the following procedure to install a slip ring and an IntelliGuide v23 or v60 on a PreciseFlex
Robot.

Step Action

Remove the Gripper

Follow the instructions for Removing an IntelliGuide v23 or IntelliGuide v60 from a
PreciseFlex Robot.
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Replacing an IntelliGuide v23 or Intel- .
liGuide v60 on a PreciseFlex Robot Manual Number: 662842 Rev. A

Step Action

Prepare the New IntelliGuide v23 or v60 for Installation

Using an M1.3 screwdriver, unscrew the 4x M2-5 screws from the IntelliGuide Vision
Gripper's bottom plate.

2,
IntelliGuide v23
Separate the vision gripper top and bottom halves.
NOTE: Do not remove the tape from the wires. Loose wires may get tangled in the gripper springs.
3.

IntelliGuide v23, top IntelliGuide v23, bottom
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Step Action

Remove the Old Slip Ring

Lower the robot arm and pull out the old slip ring.

PreciseFlex 400 and 3400 PreciseFlex DD 4

Insert the New Slip Ring

Insert the new slip ring wires -- the end with the white connectors -- down through the Joint 4
hole. Zip tie the loose wires together above and below the black plastic slip ring to keep wires
from getting caught in moving mechanical parts.

NOTE: IntelliGuide vision gripper slip rings have three white connectors; regular slip rings do not.
Also, the IntelliGuide vision gripper slip ring for the v60 has two black connectors at the end, and the
IntelliGuide vision gripper slip ring for the v23 has three black connectors.

PreciseFlex 400 and 3400 PreciseFlex c10
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4. IntelliGuide v23 and v60

Replacing an IntelliGuide v23 or Intel-
liGuide v60 on a PreciseFlex Robot

IntelliGuide Grippers Service Manual

Manual Number: 662842 Rev. A

Step

Action

PreciseFlex DD 4

Attach the Vision Gripper to the Robot

Insert the slip ring wires into the gripper slot.

PreciseFlex 400 and PreciseFlex 3400 PreciseFlex c10 and PreciseFlex DD 4
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Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Step Action

Lift the IntelliGuide vision gripper up to the bottom of joint 4 and align the protruding guide pin
on the underside of joint 4 (see the next step) with the guide-pin slot on the gripper top.

7.
IntelliGuide v23, guide-pin slot
Slide the guide pin on the underside of joint 4 into the guide pin slot on the IntelliGuide vision
gripper and press the IntelliGuide vision gripper firmly against joint 4.

8.

Guide pin, PreciseFlex DD 4
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide v23 or Intel- .
liGuide v60 on a PreciseFlex Robot Manual Number: 662842 Rev. A

Step Action

Lower the robot arm.

PreciseFlex 400, PreciseFlex 3400, and PreciseFlex DD 4: Continue holding the gripper
against the underside of joint 4. Using an M1.5 screwdriver, screw the 6X M2-16 SHCS
screws into the gripper. Keep the weight evenly distributed as you hold the gripper by
screwing in the six screws a little turn at a time in the star pattern shown below: 1st screw, 2nd
screw, 3rd screw, etc.

PreciseFlex DD 4

"Star Pattern" for Screws
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Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Step Action

PreciseFlex ¢10: Hold the IntelliGuide vision gripper in place against the underside of joint 4.

10.
PreciseFlex c10
PreciseFlex ¢10: Raise the robot arm, and screw the five screws through the IntelliGuide
vision gripper and into joint 4.

1.

PreciseFlex c10
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide v23 or Intel- .
liGuide v60 on a PreciseFlex Robot Manual Number: 662842 Rev. A

Step Action

Connect the slip ring wires to the IntelliGuide vision gripper

12.

NOTE: For slip ring harness, Guidance Slave Board (GSB), and IntelliGuide s60 and v60 Motor

details, refer to the Appendices Slip Rings, Guidance Slave Boards (GSBs), and IntelliGuide s60 and
v60 Motor.

PreciseFlex c10, PreciseFlex DD 4, PreciseFlex 400, and PreciseFlex 3400: Attach the

wires from the slip ring to the vision gripper. Each connector is unique and should be easy to
identify and attach.

13.

PreciseFlex 400

Plug the 3-pin connector into the travel sensor behind the spring.

14.
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Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Step Action

Bundle the loose slip ring wires together and wrap a zip tie around them to keep the wires
away from the IntelliGuide vision gripper springs.

15.
PreciseFlex 400 and IntelliGuide v23 top
Attach the IntelliGuide vision gripper bottom.
Each connector is unique and should be easy to identify and attach. The number of pins in the
connector ends will match their corresponding connectors
16.

IntelliGuide v23 and PreciseFlex DD 4
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide v23 or Intel-
liGuide v60 on a PreciseFlex Robot

Step Action

Loosen the four screws that hold the circuit board (below left with red circles), and locate the
six-pin 24 V power connector (below, left, indicated by the arrow). Lift the circuit board to get
clearance above the flange (A, below right), and connect to the six-pin 24 V connector (B).

Manual Number: 662842 Rev. A

For details, refer to the Appendix titled "System Schematics and Pinouts," the section
IntelliGuide Vision Processor Pinout.

17.

Plug the white slip ring connectors into the bottom of the IntelliGuide vision gripper at points A,
B, and C.

After connecting the wires, tighten the screws on the circuit board.

18.

IntelliGuide v23
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Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Step Action

Attach the IntelliGuide vision gripper bottom to the IntelliGuide vision gripper top and, using an
M1.3 screwdriver, screw it in with the 4x M2-5 screws.

19.
1 ?kat ] %4
IntelliGuide v23
Screw in the slip ring

Lower the robot arm. Using an M2 screwdriver, screw in the 3X M3 screws holding the slip

ring top (shown in green).
20.

/’_\ ~ [ 4 o
PreciseFlex 400 and PreciseFlex 3400 PreciseFlex c10
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide v23 or Intel- .
liGuide v60 on a PreciseFlex Robot Manual Number: 662842 Rev. A

Step Action

PreciseFlex DD 4: Using an M2 screwdriver, screw the cover plate back in with the 5X M3
cover plate screws.

21.
PreciseFlex DD 4: Using an M2 screwdriver, screw in the 3X M3 screws holding the slip ring
top (shown in green).

22.

PreciseFlex DD
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Brooks Automation 4. IntelliGuide v23 and v60
Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Step Action

Screw in the Slip Ring Cover

PreciseFlex 400 and PreciseFlex 3400: Attach PreciseFlex c10: Screw in the slip
ring cover.

the metal slip ring cover.

23.
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Replacing an IntelliGuide v23 or Intel-

liGuide v60 on a PreciseFlex Robot Wanual Number: 662842 Rev. A

Step Action

Connect the slip ring to the GSB.

24,

PreciseFlex c10

PreciseFlex DD 4

Connect the IntelliGuide vision gripper Ethernet ribbon cable to the remaining connector.

25.

PreciseFlex 400, Ethernet connector
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Part Number: 662842 Rev. A Replacing an IntelliGuide v23 or IntelliGuide v60 on a PreciseFlex Robot

Step Action

Put the Cover on the Outer Link

PreciseFlex 400 and PreciseFlex 3400: Using an M2.5 screwdriver, screw the 4X M3-30
SHCS screws into the outer link cover.

26.
4
Ty -~ J
_ MGy e / |!
|
PreciseFlex DD 4 and PreciseFlex ¢10: Put the metal cover on the outer link using an M2
screwdriver to screw the 8X M3-6 FHCS screws into the cover. Put the blue plastic covers on
using an M2.5 screwdriver to screw the 6X M3-6 mm screws into the covers.
27.

.r,s
/I

PreciseFlex DD 4 and PreciseFlex c10
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Retrofitting a PreciseFlex 400 or Pre-
ciseFlex 3400 for an IntelliGuide Vision Manual Number: 662842 Rev. A
Gripper

Step Action

28.

Recalibrate

Calibrate the robot and IntelliGuide vision gripper.
« Forinstructions on calibrating the robot, refer to your robot user manual.

« Forinstructions on calibrating the IntelliGuide vision gripper, refer to the Appendix titled
Performing Calibration of IntelliGuide v23 and IntelliGuide v60 Grippers.

Retrofitting a PreciseFlex 400 or PreciseFlex 3400 for an
IntelliGuide Vision Gripper

For PreciseFlex 400 robots of serial number FOC-xxxx-9L-xxxxx or earlier and PreciseFlex 3400
robots of serial number F3C-xxxx-9K-xxxxx or earlier, an Ethernet cable must be internally installed
in the robot to provide communication between the IntelliGuide vision gripper and the robot
controller.

This procedure should only be followed by personnel who have attended training by Brooks, as it
involves partial disassembly and reassembly of the robot with a particular installation of the internal
cable harness.

NOTE: Errors in this process can lead to pinched cables which may result in
unresponsive IntelliGuide Vision grippers.

Required Tools
e Hex screwdrivers

o

[0}

[0}

M1.3
M1.5
M2
M2.5
M3
M5
M6

Required Kits (See IntelliGuide Product Numbers in the Appendices for part numbers)
« IntelliGuide v23: IntelliGuide v23 Retrofit Kit for PreciseFlex 400/ 3400

« IntelliGuide v60: IntelliGuide v60 Retrofit Kit for PreciseFlex 3400
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4. IntelliGuide v23 and v60

Part Number: 662842 Rev. A Retrofitting a PreciseFlex 400 or PreciseFlex 3400 for an IntelliGuide Vision Gripper

Step Action

Remove the Gripper

Follow the instructions for Removing an IntelliGuide s23 or IntelliGuide s60 from a PreciseFlex
Robot.

Remove the Outer Link

« Remove the J4 elbow motor cover (A) by using an M2.5 screwdriver to unscrew the 2X
M3-10 mm FHCS.

« Remove the clamps (B) by using an M2.5 screwdriver to unscrew the 1X M3-10 mm
SHCS.

» Remove clamp (C) by using an M2.5 screwdriver to unscrew the M3-35 mm SHCS. Keep
the cable harness contained inside of the clamp (C).

Copyright © 2025, Brooks Automation
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4. IntelliGuide v23 and v60 IntelliGuide Grippers Service Manual

Retrofitting a PreciseFlex 400 or Pre-
ciseFlex 3400 for an IntelliGuide Vision Manual Number: 662842 Rev. A
Gripper

Step Action

Disassemble the outer link from the inner link using an M2.5 screwdriver to unscrew the 5X
M3-35 mm SHCS holding the two links together. Lower the outer link slowly while carefully
removing the flat cables from the outer link. Leave all screws in place except for the screw
fasting the clamp.

3.
Install the Ethernet Cable
Locate the Ethernet switch on the robot controller. Bend the new Ethernet cable 180° back on
itself at the plug, and insert it into the switch.
4,
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Brooks Automation 4. IntelliGuide v23 and v60
Part Number: 662842 Rev. A Retrofitting a PreciseFlex 400 or PreciseFlex 3400 for an IntelliGuide Vision Gripper

Step Action

If space near the Ethernet switch is tight, it may be necessary to loosen the controller board
and lift the end to create space to plug in the Ethernet cable. Use an M2 screwdriver to remove
the 4X M3-5 mm BHCS.

..‘

Run the new Ethernet cable between the controller board and the inner link wall.
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Retrofitting a PreciseFlex 400 or Pre-
ciseFlex 3400 for an IntelliGuide Vision Manual Number: 662842 Rev. A
Gripper

Step Action

Wrap the Ethernet cable around the outside of the existing cable harness. Place all cables
inside the first small clamp. Lightly fasten the clamp in place.

7.

8.
Bend the Ethernet cable to match the 90° bend in the other ribbon cables. Use an M2.5
screwdriver to remove the M3-5 mm BHCS. Insert the new Ethernet cable into the clamp with
the rest of the cable harness, and refasten the clamp together with the screw.

9.
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Part Number: 662842 Rev. A Retrofitting a PreciseFlex 400 or PreciseFlex 3400 for an IntelliGuide Vision Gripper

Step Action

Rewind the cable harness counterclockwise twice and pass them down through the inner link
output pulley. Put the clamp back on the pulley and the M3-35 mm screw through its mating
hole. If needed, lift the sheet metal cover to insert the screw.

10.

As shown in the graphic below, wrap tape around the hanging cables (A). Viewing from the
right side, the order of cables is: (B) E4 , (C) M4 , (D) RS-485, (E) Ethernet.

1.
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Retrofitting a PreciseFlex 400 or Pre-

ciseFlex 3400 for an IntelliGuide Vision Manual Number: 662842 Rev. A
Gripper
Step Action
Install the Outer Link
Thread the cables between the motor and mounting plate of the outer link. Align the dowel pins
of the inner link pulley to the dowel hole and slot on the outer link mounting plate. Using an
M2.5 screwdriver, tighten 5 of the M3-35 SHCS, but leave the clamp screw loose for now.
12.
Install the cable cover removed from step 2. Align the clamp with the cable cover and fasten
the clamp via the last screw.
13.
Prepare the New IntelliGuide v23 or IntelliGuide v60 for
Installation
14.
Follow the instructions for Installing a Slip Ring Harness and IntelliGuide v23 or IntelliGuide
v60 on a PreciseFlex Robot up to the section titled Connect the Slip Ring to the GSB, then
return here, and complete the steps below.
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Step Action

Insert the E4 cable into the J4 interface board, and close the connector tab. Gently pull on the
cable to ensure the cable is seated properly. Fold the cable, and tuck the fold under the board.

15.
Plug the motor power and motor encoder cable into their connectors. Push both cables against
the link inner wall. Plug the M4 cable into its connector, and fasten the J4 interface board to the
sheet metal cover.

16.
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Retrofitting a PreciseFlex 400 or Pre-
ciseFlex 3400 for an IntelliGuide Vision Manual Number: 662842 Rev. A
Gripper

Step Action

Connect the new Ethernet cable to the 4-pin connector on the slip ring.

17.

Bind the wires and Ethernet cable connector with a cable tie.

18.
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Part Number: 662842 Rev. A Retrofitting a PreciseFlex 400 or PreciseFlex 3400 for an IntelliGuide Vision Gripper

Step Action

Configure the GSB3 jumpers. Position:
e J3jumperon pins 1 and 2

J4 jumper on pins 2 and 3
J6 jumper ON

J7 jumper on pins 2 and 3

e J8,J9, and J10 jumpers ON

o J11 jumper OFF.
For more information on the jumpers and their functions, refer to the GSB User Manual.

19.

20. Install the inner link and outer link covers on your PreciseFlex 400 or 3400 robot.

Recalibrate

21.  |Calibrate the robot and IntelliGuide vision gripper.
o Forinstructions on calibrating the robot, refer to your robot user manual.

» Forinstructions on calibrating the IntelliGuide vision gripper, refer to the Appendix titled
Performing Calibration of IntelliGuide v23 and IntelliGuide v60 Grippers.
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5. General Service Procedures

Adjusting the Rack and Pinion Backlash

Tools Required

¢ 1.3 mm hex L wrench

¢ 1.5 mm hex L wrench

Spare Parts Required: none

To adjust the gripper backlash, perform the following procedure:

Step Action

Raise the robot arm. Using an M1.3 screwdriver, unscrew the 4x M2-5 screws from the
IntelliGuide vision gripper bottom, and remove the bottom.

NOTE: The IntelliGuide s23, v23, s60, and v60 have 4 screws. The IntelliGuide s23D has 6 screws.

Disconnect one end of the spring to remove tension.

Spring ends. s23D shown.

95 Copyright © 2025, Brooks Automation



Brooks Automation 5. General Service Procedures

Part Number: 662842 Rev. A Adjusting the Rack and Pinion Backlash

Step Action

Move the racks back and forth to determine which rack has backlash and where it is located on

3. the rack.

4. Loosen the 2X M3-8 mm SHCS that clamp the rack to the finger mount.

Adjust the M2 SHCS and M3 set screws to adjust the rack backlash or center the racks as
needed if a crash has caused the racks to skip teeth or come loose.

Adjustment
Screws

Gripper racks centered in fully closed position
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Gripper racks centered in fully open position

Replacing the Spring Assembly

Tools Required
¢« 1.3 mm hexdriver

e 2.5 mm hexdriver
e 7 mm open end wrench
o Loctite 222

Spare Parts Required

o Spring or Cable Assembly. Refer to the IntelliGuide Gripper Spare Parts List in the
appendices.

To replace the spring or cable, perform the following procedure:

Remove the IntelliGuide gripper. For an example of how to remove a gripper, refer to
Removing an IntelliGuide s23 or IntelliGuide s60 from a PreciseFlex Robot.
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Part Number: 662842 Rev. A Replacing the Spring Assembly

Step Action

Remove the bottom of the gripper. The example below shows the gripper springs in an s23D.
The spring cable assembly will be the same — and attach the same — for all IntelliGuide

grippers.

Remove the 2X M3 screws and their washers.

Copyright © 2025, Brooks Automation 98



5. General Service Procedures IntelliGuide Grippers Service Manual

Replacing the Spring Assembly Manual Number: 662842 Rev. A

Step Action

Remove the spring cable assembly.

Attach the green ground wire. Attach the ends of the new spring cable assembly. Screw in the
M3 screws.
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Step Action

Wrap the spring cable around the pulley.

i
'

i
i

(&,

et

i

8. Re-attach the gripper bottom.
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Appendix A: Product Specifications

IntelliGuide v23 and v60 Specifications

Robot Compatibility

IntelliGuide v23, s23 PreciseFlex 400*, PreciseFlex 3400*, PreciseFlex c10
IntelliGuide v60, s60, s23D PreciseFlex 3400*, PreciseFlex c10

*Also compatible with these robots on Collaborative Linear Rail

Specifications

Cameras Forward Looking and Downward Looking
Resolution 5 MP, H:2592, V:1944

Pixel Size H:14p,V:14p

Lens e 6mm

« Manual adjustment requires camera recalibration

Working Distance 150 mm (as configured from the factory)

Focal Length 2.8 mm

FOV (H): 72°

Lighting PWM Controlled LED lighting (White)

Precision, Typical from 10 18 mmiin X/Y/Z, £0.19° in Rotation (results can vary with
Static Position at Working application)

Distance
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Specifications

Barcode Formats 1D

Barcode Formats 2D

IntelliGuide v23, s23, s23D

IntelliGuide v60, s60

« ArUco labels for quick start

« IntelliGuide calibration target

« Compatible with TCS API

23 Newtons of gripping force with a 60 mm stroke

» 1.0 kg payload (when friction is the only gripping force)
robot payload capacity must also be considered

« Picks SBS plates in portrait and landscape orientation

« 60 Newtons of gripping force with a 33 mm stroke

o 3.0 kg Payload (when friction is the only gripping force)
Robot payload capacity must also be considered

Code39 (standard and extended)
Code128 (standard and short)

Code25 (ITF)
Codebar (Codabar)
EAN_8

EAN_13

UPC_E

UPC_A

Code 39 Checksum
Code 39 Start/Stop
Code 25 Checksum
Code 93

PDF_417 (standard and Micro)

DATA_MATRIX
DATABAR
PATCH_CODES
Aztec QR Code

« SBS Plate fingers (for IntelliGuide v23)

o Programming via Guidance Development Studio (GDS)

o Compatible with Guidance Programming Language (GPL)
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Appendix B: IntelliGuide Gripper Spare Parts List

NOTE: Email support preciseflex@brooksautomation.com for help replacing spare

parts.

Description Part Number

Grippers and Fingers

IntelliGuide s23 gripper

PF00-MA-00059-1

IntelliGuide s23D gripper

PF00-MA-00094

SBS Plate Fingers, IntelliGuide s23 Gripper (buy two sets for
IntelliGuide s23D)

PF0S-MA-00010

IntelliGuide v23 gripper 397209
SBS Plate Fingers, IntelliGuide v23 Gripper 397673
IntelliGuide s60 gripper PF00-MA-00093
IntelliGuide v60 gripper 601388

Retrofit Kits, with an Ethernet Cable

IntelliGuide v23, Retrofit Kit for PreciseFlex 400/3400

PFOV-MA-00001-2

IntelliGuide v60, Retrofit Kit for PreciseFlex 3400

PF3V-MA-00001-2

Upgrade Kits, without an Ethernet Cable

IntelliGuide v23 Upgrade Kit for PreciseFlex 400/3400

PFOV-MA-00001-1

IntelliGuide v23 Upgrade Kit for PreciseFlex c10

PFOV-MA-C1001-1

IntelliGuide v60 Upgrade Kit for PreciseFlex 3400

PF3V-MA-00001-1

IntelliGuide v60 Upgrade Kit for PreciseFlex c10

PF3V-MA-C1001-1

ArUco Markers and Calibration Targets

Kit, ArUco labels, SBS plates 620515-1
Kit, ArUco labels, small 620522-1
Kit, ArUco labels, medium 620528-1
Kit, ArUco labels, large 620529-1
Teach Plate, with ArUco markers 620521-1
IntelliGuide calibration target, 8.5 x 11 620530-1
IntelliGuide calibration target, 11 x 17, small 620531-1
IntelliGuide calibration target, 11 x 17, large 620532-1
General
Century gripper springs SPC-65409
Cable for gripper springs PF00-MC-M0140
Lens focus tool, Largan, for vision gripper 639148
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PreciseFlex 400 Robots
Part Number Part Number

Description

Vision Servo
IntelliGuide v23/s23 Gripper Slipring harness 398215 397515
Gripper assembly 397209 PF00-MA-00059-1
Gripper cover 610398 PF00-MC-M0148-1
GSB3 board G1X0-EA-T1101-4  G1X0-EA-T1101-4
GSB4 board 389629-0005 389629-0005

PreciseFlex 3400 Robots

Part
Description Number
Vision
IntelliGuide v23/s23 Gripper Slip ring harness 398215 397515
Gripper assembly 397209 PF00-MA-
00059-1
Gripper cover 610398 PF00-MC-
M0148-1
GSB3 board G1X0-EA- G1X0-EA-
T1101-4 T1101-4
GSB4 board 389629-0005 389629-0005
IntelliGuide s23D Gripper Slip ring harness 397515 +
PF00-MA-
00095
Gripper assembly PFO00-MA-
00094
Gripper cover N/A PF00-MC-
M0282-1
GSB3 board G1X0-EA-
(Primary) T1101-4
GSB3 board G1X0-EA-
(Secondary) T1101-4
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Description

Gripper cover

GSB3 board

GSB4 board

Part

IntelliGuide v60/s60 Gripper Slip ring harness 600186

Gripper assembly 601388

610810

G1X0-EA-
T1101-4D

Part

Number Number
Vision

Servo

PF04-MA-
00030-E2

PFO0-MA-
00093

PFO0-MC-
M0289-1

G1X0-EA-
T1101-4D

389629-0005 389629-0005

PreciseFlex c10 Robots

Description

Part
Number
Vision

IntelliGuide v23/s23 Gripper Slip ring harness
Gripper assembly
Cover assembly
GSB4 board

IntelliGuide v60/s60 Gripper Slip ring harness
Gripper assembly
Gripper cover

GSB4 board

627468
397209
610398
389629-0005
627235
601388
610810
389629-0005

627487
PF00-MA-00059-1
PF00-MC-M0148-1
389629-0005
627540
PF00-MA-00093
PF00-MC-M0289-1
389629-0005
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Appendix C: Adjusting the Focus of IntelliGuide v23 and
v60 Grippers

Included with the IntelliGuide Calibration Target options for the IntelliGuide v23 and v60 grippers is
alens focus tool. This tool should be used to adjust the focus of the IntelliGuide v23 and v60
cameras when the default 150 mm is not sufficient for an application. This might be due to the length
of custom fingers or due to work cell requirements. To adjust the focus of either lens, follow the
steps below.

Step Action

1. Turn on power to the PreciseFlex robot and open Guidance Development Studio.
« Click on the Controller tab.
o . e
Click on the Connecticon ( ) to connect to the robot controller.
2 Vision  General Visualizer Find Window Help
< Scan Controller Start ® Stop
Start w/Break 'im Stop Al
By, | 192.168.0.1 Compile Project:
Tonnection Project Control
 Click on the Vision tab.
. . », . .
* Click on the Connect icon ( * )to connect to the vision controller.
Controller -Vision General  Visualizer Find Window Help
3.
&J Scan Vision Servers Selected Project: None . New Project
Save Project < Delete Project
.. 192.168.0.200 Load Project 4% Import Project
connection Project Control
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Step Action

Virtual Pendant

r Selected Robot

Using the Virtual Pendant, click the Enable button and wait for 2-3 seconds until you hear a
click from the internal power supply, then click the Home button.

NOTE: For the IntelliGuide v23 gripper, there will be motion of the fingers during the homing process.

PreciseFlex 34005X

Robot Status

GPL ready

| Home
&
\

[ Disable |

(+) button.

Virtual Pendant

Click the Free button to place the robot into free mode, and click All Joints and the plus-sign

r Selected Robot
PreciseFlex 3400SX

Raobot Status

Enable

Home

.

Jog Mode Active

[ oisable |(

~Robot Position

X Y z
248942 | -18631 | 310471
n i)

Yaw Pitch

Roll

0363 | 90000 | -180.000

13 14

15

[ 310471 | 60385 ) 197167 | 102810

126290 |

 Tool Transform
X Y 7

0.000 0.000 | 162.000

Yaw Pitch
| 0000 | o000 |

Roll

0.000

Jog Control

|Computer H World H

Tool I | Joint

Free }

Selected Axis/Joint

Jog Axis

{2 s0ints |

| ~

Joint 1
Joint 2
Joint 3

v

B
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Step Action

If you know the desired working distance for your application, use your hands to move the
IntelliGuide gripper, and position one of the cameras at the desired working distance away
from an ArUco marker kit or IntelliGuide calibration target. A ruler or measuring tape can be
used.
Click the Computer button on the Virtual Pendant to disable Free mode.
Virtual Pendant «
- Selected Robot
PreciseFlex 34005X =
- Robot Status
| Enable ]
6. W= Jog Mode Active
|_Disatte | )
- Robot Position
X ¥ z Yaw Pitch Rl
248942 | 1631 | 3104M 0.363 20000 | -180.000
n ] I M 5
[ 3wa4m | eo038s | 197a67 | tozsw0 | 126290 |
= Tool Transform
X Y Z Yow Pitch Fodl
0000 | 0000 | 162000 | 0000 | oooo | oo |[x]
- hog Contrel
Computer word || Toal ||  Joim || Free |
¢ Click on the Vision tab.
o Click the New Project button and name the project.
« Click the Save Project button.
7_ sﬂt Guidance Development Studio: 5.3.1.0
Controller General  Applications  Visualizer Find  Window
& Scan Vision Servers Selected Project: | None Load Project
®y | 192.168.0.200 Save Project As 7 Delete Project
Connection Project Control
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Step Action

Click the New Process button.

Vision Projects

~Process Manager

4l

Create a new Acquisiton tool, Fiducial Locator tool, and Sharpness Detector tool, and add
them to the newly created vision process. The Acquisition tool should come first in the process,
followed by the Fiducial Locator tool and the Sharpness Detector tool.

~Process Manager

| 4 Adj_Focus
= acql

B fid1
& sharp1

conditions and ArUco markers used.

Use the Tool Properties window to adjust the properties of the newly created tools. The
10. |properties for the Acquisition and Fiducial Locator tools will vary depending on the lighting

Click the Save Project button under the Vision tab.

1 1 Scan Vision Servers Selected Project: | Focus
[ Save Project
Wy | 192.168.0.200 & Load Project

Connection

& New Project
X Delete Project

& Import Project
Project Control

created vision process.

In the Vision Projects window, click the Auto execute button to continuously run the newly

~Process Manager

‘g B X oDl

12.

4l

4 Adj_Focus
.L acql (445 ms)
B fid1 (189 ms)
& sharp1 (63 ms)
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Step Action

Monitor the Sharpness result returned from the vision process in the Vision Results window.
The minimum and maximum values aren’t normalized and will be different for various focus
distances and lighting conditions.

13. Visien Results: 1 results in 63 ms
Object ID Index X ¥ Theta RobotX RobotY RobotTheta Insp.Status Insp. Actual Tool Statu] Sharpness
Q 1 1179.315 903.582 0 1179.315 903.582 0 Pass 0 53.958

Get the focus adjustment tool.

14.
Focus adjustment tool
Find the max value by inserting the focus tool’s four teeth into the slots around the camera’s
lens and slowly rotating in any direction, giving the system time to acquire and display images.
15.

16. |Once the max value is found, stop adjusting the lens and remove the focus tool.
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Step Action

In the Vision Projects window, click the Auto execute button again to stop the continuous
acquisition of images. The camera’s focus has now been adjusted. Repeat for the other
camera if necessary.

~Process Manager,
m |[imex

4 Adj_Focus
p acql (445 ms)
M fid1 (189 ms)
M sharpl (63 ms)

41
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Appendix D: Performing Calibration of IntelliGuide v23 and
IntelliGuide v60 Grippers

NOTE: IntelliGuide Vision grippers are installed and calibrated from the factory with a
working distance of 150 mm.

Calibration involves using the IntelliGuide Vision gripper to take multiple images of the IntelliGuide
calibration target and creating a calibration model. The calibration model is stored in the flash folder
on the robot’s controller and is used by various tools and algorithms such as the object finder tool
and the StereoLocator class. These tools use the model to locate 2D objects in the robot's work
cell and to AutoTeach locations, pallets, or frames.

There is a unique calibration model for each camera on an IntelliGuide Vision gripper. Recalibrating
a camera should take place when the IntelliGuide gripper is replaced, its cover has been removed
and refastened, or when performance improvements are available via software updates.

Calibration takes roughly 30 minutes to complete for each camera.

Requirements
o A PreciseFlex robot, calibrated and homed

e An IntelliGuide Calibration Target
» Aninstalled IntelliGuide Vision gripper with a properly adjusted lens focus

« The robot mounted on a rigid surface where no other devices or machinery can cause vibration
that can be transferred to the arm or the calibration board

« Aninstalled copy of Guidance Development Studio (GDS), available on
https://www.brooks.com/support/brooks-preciseflex-support/software-updates/.

NOTE: Brooks recommends that the light source is consistent and the vision process
is tested before starting the calibration.

/1\ CAUTION

Robot Movement

During the stereoscopic camera calibration, the robot will automatically
move to locations. Position the robot properly before starting the process,
and ensure nothing is obstructing the robot’s motion during the calibration
process.

Before starting the calibration procedure, make sure the robot and vision system are accessible,
and a connection to the IntelliGuide Vision gripper can be established in GDS.

113
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For GDS versions 5.2 and earlier, you must create or use an existing vision project that include at
least one vision process with an Acquisition tool and Fiducial Locator tool configured for the camera
being calibrated. For GDS versions 5.3 and later, the calibration wizard can create the vision
project, if needed.

For tips on creating and testing vision processes, refer to the IntelliGuide Vision Toolkit User
Manual.

Preparing the Robot

Step Action

Ensure that the robot is fastened to a solid surface on all four sides with M6-16 socket head
cap screws. In the image below, three of the four screws are highlighted.
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Step Action

Power up the robot and connect the Ethernet cable so the browser interface on the PC can
control the robot.

On the facilities panel:
« Connect the Ethernet cable from the robot to the PC (A)

¢ Plugin the robot's AC power cord (B)

o Turn on the robot's power (C).

Bend the robot’s arm into a righty configuration, as if the robot arm were your right arm and the
elbow is bent at the right side.
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Calibrating the Front-facing Camera

Step Action

« In GDS, click on the Controller tab.

« Click the blue Connection button.

Controller| Vision

1. &9 Scan Controller
P | 192.168.0.1

Connection

« Click on the Vision tab.

¢ Click the purple Connection button.

Controller | Vision
2. ..
&J Scan Vision Servers
%, | 192.168.0.200
Connection
Under the Vision tab, click on Load Project.
Controller  Vision General Visualizer Find Window Help
3. < Scan Vision Servers | Selected Project: | None ‘ @ Load Project
I Save Project . New Project
%, (1921680200 | | Ba Save Project As X Delete Project
Cennection Project Control
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Step Action

Select arucos_cam1 and click Accept.

G4~ Select a project X

4.
arucos_cam?2
Accept Cancel
« On the top-level menu bar, select Vision and then Vision Tool Windows.
« Select Vision Projects to display the Vision Projects window.
Vision Tool
5 Windows v

‘ % Vision Projects ,

i@ Cameras

Tool Properties

The Vision Project window will display.
« Inthe Vision Project > Process Manager window, select arucos_cam1.
¢ Inthe Process Manager toolbar, click Run the selected process.
6. Vision Project
Process Manager
e x o]l = |
4 @ Run the selected process
= acql - ”
(= ] M

117
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Step Action

The front calibration target should display in the Camera Display window.

amera Display X L Find & Replace v
Cam1 | Cam2

7.
Mouse Position: 3448.69, -63.42 pix | Pixel Value: [0,0,0] | MM/Pixel: 1.000
In the Vision Project > Process Manager window, double-click on acq1 to open the Too/
Properties window.
Vision Project
~ Process Manager
s [ XDmeitd

4 arucos caml

M arucosi
4 sharpness_cam|
% sharpness_detectorl
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Step Action

The Acquisition tool Video Properties below are shown as an example and are dependent on
lighting conditions in the work cell around the robot.
Tool Properties v B X
= =]
Property Value
(~) Identity
Camera Number 1
Name acql
@ Advanced Operation
Acquire Extension PNG -
Acquire Max Save Images | 100
Acquire Mode Normal Acquire .
Acquire Path
9. Acquire Prefix demoimage
Active Layer Monochrome -
Jpeg Quality 90
Maonochrome Display O
@ Video Properties
Backlight Compensation |1
Brightness 5
Contrast 9
Exposure 0
Gain 0
Gamma 10
Hue 0
Saturation 7
Sharpness 0
White Balance 2800
Under the Vision tab, select Stereoscopic Arm Camera.
Controller ~ Vision ~ General  Visualizer Find ~ Window  Help
1 0 <2J Scan Vision Servers  Selected Project: | None & Load Project (& Import Project I'.'|
e save Project F New Project (& Export Project Ster:os:oplc Manage Vision
Wa | 192.1680.200 B2 Save Project As X Delete Project Arm Camera | Calibrations
Connection Project Control Calibration
Select Cam1, and click Accept.
'!,J:"Ip Select a camera X
Existing cameras
1. [ 1 cami |
2 Cam2
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Step Action

The Physical Setup step of the calibration wizard will show an image of the physical setup for
the robot. At the bottom left of the window, approximate distances are provided to set up the
calibration target relative to the robot.

o Click the Enable button and wait for ~3 seconds.

« Click the Pendant button to place the robot into Free mode.

+ Move the joints to the values shown, then click Next.

i Calibrate Robot to Stereascopic Arm Camera X

=p Physical Setup Please locate your calibration target. You will need to place the calibration board in the work cell and align the robot
Connect Controller starting position similar to the picture below. Make sure to orient the calibration board so the first ArlUce (shown in the
Select Vision Tool picture) is presented to the robot in the proper position. In addition, you will need to select a vision process configured to

Select Options locate the calibration target.
Picture Position

Auto Calibrate

Process Complete
1 2 - E
Board to Front camera (X) = 150 mm
Board to robot base plate right edge (Y) = 270 mm
Board to robot base plate (Z) = 115 mm
Default Joint Position: 175.0, -50.0, 105.0, -55.0, 70.7
Cancel I Enable I Disable I Pendant I Previous Next
For the Connect Controller step, enter the IP address of the robot controller and click Initialize.
This will load the required system files into the controller's memory. Then click Next.
Connect To Controller
Connect to the controller to allow automatic robot motions during calibration
Physical Setup If not already connected, enter the IP address of the robot controller. Press 'Initialize’ to initialize the calibration projects on
= Connect Controller the controller
Select Vision Tool 192.168.0.1 o
1 3' Select Options I gea1os0 l Lo I
Picture Position
Auto Calibrate
Process Complete
Enable Disable Pendant Next
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Step Action

For the Select Vision Tool step, open the drop-down menus, and select Vision Project,
Vision Process, Vision Tool, Sharpness Process, and Sharpness Tool as shown below.

Then click on Next.

;LI# Calibrate Robot to Stereoscopic Arm Camera *
Physical Setup Select the vision process and vision tool that will be used to locate the target during the process. You can change the active
Connect Controller vision project by selecting a new vision project and pressing the ‘Load’ button. If you change the active vision project, the
1 4 = Select Vision Tool current vision project will be saved before loading the selected vision project.
) Select Options arucos_cami ~ Load
Picture Position
Auto Calibrate ancos, cam e
Process Complete arucos] [FiducialLocator] “
shorpress com1 v
sharpness_detector] [SharpnessDetector] ¥
| Enable | Disable ‘ | Pendant | Previous i
For the Select Options step, configure all required options for performing the vision calibration.
NOTE: This is a critical step. Be careful to configure the parameters properly according to the details
listed in the next step.
Enter the data listed in the next step.
Q','a\ Calibrate Robot te Stereoscopic Arm Camera x
Physical Setup Please select the options for the calibration process. The calibration is an automated process that will move the robot.
Connect Controller - 2 5
Select Vision Tool i R
= Select Options [ Use Servo Gripper Servo Open Position |130.000
Picture Position =
i  Calibration Board Properties
Auto Calibrate
Process Complete Eoand]lyee 620531 -> 11x17 (12.5 mm ArUco Size) v
Number of Fiducial Rows 18
15_ Number of Fiducial Columns 28

Fiducial center-to-center distance (mm)

Fiducial Square Size (mm}
Minimum Optimal Distance to Target (mm) 150
Maxirmum Optimal Distance to Target (mm) 190
The minimum and maximum optimel distance define the distance (from camera to the fiducial) over which model will
provide the best position estimation. Typically this will be set to 150 - 190. These values will change if camera focal
length is adjusted.
Minimum Target Clearance (mm) S0
For forward facing camera this should be the distance from front face plate to end of gripper. For bottom camera this
should be 0 - unless the gripper is facing downward.

- Advanced Properties

Joints to free: M A Wrist Axis 4
4 ] 6 Camera to Board Distance (mm) 100

Extra Settling Time (ms) {1000 Stop on Poor Focus v

Calibration Mode Double Move w | Minimum Sharpness 20

Cancel Enable H Disable ” Pendant Previous | | Mext
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Step Action

NOTE: See the previous step.

In the Select Options step, enter these details:

Gripper Properties
« Use Servo Gripper = Check

« Servo Open Position =130.000

Calibration Board Properties

» Board Type. This will be the part number of the IntelliGuide Calibration Target that was
purchased. In this example, part number 620531 is used.

« Number of Fiducial Rows, Number of Fiducial Columns, Fiducial center-to-center
distance, and Fiducial Square Size will be auto-populated based on the Board Type
selection.

o Minimum Optimal Distance to Target = 150 mm. This value will depend on the
adjusted focus distance. For instance if the camera's lens was focused to a working
distance of 200 mm, set this value to 200 mm.

« Maximum Optimal Distance to Target = 190. Set this value at least a value of 40
greater than the Maximumm Optimal Distance to Target.

16. « Minimum Target Clearance (mm) = 90. This value should reflect the length of the
IntelliGuide gripper fingers when measured from the face of the camera being calibrated.

« Advanced Properties. Check all Joints to free boxes. Some steps in the wizard require
you to free the joints and move the robot manually. You have the option to specify which
joint should be put in Free mode. By default, all joints are selected.

Advanced Properties

o Check all Joints to free boxes. Some steps in the wizard require you to free the joints
and move the robot manually. You have the option to specify which joint should be putin
free mode. By default, all joints are selected.

o Wrist Axis =4
« Camera to Board Distance (mm) =100 mm

o Extra Settling Time (ms) = 1000 ms. The time that the robot will wait to completely settle
as it captures data during the calibration procedure.

« Stop on Poor Focus = Check
« Calibration Mode = Double Move

¢ Minimum Sharpness = 20

When finished, click Next.
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17.

For the Picture Position, click the Enable button to enable power to the robot.

G Calibrate Robot to Stereoscopic Arm Camers

Physical Setup
Connect Controller
Select Vision Tool
Select Options

= Picture Position
Auto Calibrate
Process Complete

Record the picture position the robot will use in the process. The robot should be pointing in the middle of the calibration
board. You can use the 'Picture’ button to make sure the target can be located at the picture position. Press 'Record’ to
define the picture position.

Mouse Positlin: 61.59,-411.05pix | Pixel Value: [0,0,0] | MM/Pixel: 1.000

0000 | 0000 | 0000 | 0000 Record

Locate

X ¥ Z Yaner Pitch Roll
0000 | 0000

Current Pes

|_enatle |[ oisable [ pendant Next

18.

Click the Locate button. This will acquire an image with the camera.

L Calibrate Robot to Stereoscopic Am Camera X

Physical Setup
Connect Contraller
Select Vision Tool
Select Options

= Picture Position
Auto Calibrate
Process Complete

Record the picture position the robot will use in the process. The robot should be painting in the middle of the calibration
board. You can use the Picture’ button to make sure the target can be located at the picture position. Press ‘Record to
define the picture position.

Mouse Position: 2103.58, -411.05 pix

Pixel Value: [0,0,0]

MM/Pixel: 1.000

[ LockJoints | Fref Joinss
180,000 Record || ove

X ¥ z Yaw Pitch Roll
Current Position: | 494,631 19175 233.624 -3.026 90,000
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Step Action

Click Move to position the robot in the recorded picture location, then click Next.

19.

§e Calibrate Robot to Stereoscopic Arm Camera *

Physical Setup
Cennect Contraller
Select Vision Tool
Select Options

= Picture Position
Auto Calibrate
Process Complete

Record the picture pasition the robot will use in the process. The robot should be pointing in the middle of the calibration
board. You can use the ‘Picture’ button to make sure the target can be located at the picture pasition, Press 'Record’ to
define the picture position.

Mouse Position: 2103.58, -411.05 pix | Pixel Value: [0,0, 0] MM/Pixel 1,000 A\

x ¥ z Yaw Pitch Roll Frae Joints
Curent Position: | 494631 | 19175 | 255624 | -3.026 | 90000 | 180.000 |[ Record

Locate

Cancel |

Enable Disable Pendant | [ previous || hex |

20.

Inthe Auto Calibrate step, click Calibrate in the lower right corner.

NOTE: During stereoscopic camera calibration, the robot will automatically move to locations close to
the four corners of the calibration target. Do not obstruct robot motion or move the calibration target.

Perform Stereoscopic Calibration

Press the 'Calibrate’ button to initiate the calibration process

Physical Setup
Connect Controller
Select Vision Tool
Select Options
Picture Position
= Auto Calibrate
Process Complete

When ready, press the "Calibrate’ button to initiate the calibration process. The robot will automatically move around the
calibration target in the field of view to collect the calibration data points.

Mouse Position: 2311.02, 2222.66 mm ‘ MM/Pixel: 1.000

Speed
I
A A
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Step Action

During calibration, the robot will automatically move around the calibration target for data
collection. The speed of the motion during the calibration routine can be adjusted by moving
the Speed slider. By default, the speed is set to 50%.

21. . Speed
(]
;
22 Once the calibration starts, the gripper moves to the top left corner and measures the image

sharpness between distances 130 — 230 mm.

The calibration process will take approximately 30 minutes. It will indicate it is completed in the

2. Output window.

Calibrating the Downward-Facing Camera

Follow the Calibrating the Forward-Facing Camera instructions, but:
« Select the arucos_cam_2 vision project (from step 2).

« Select Cam2 from the Stereoscopic Arm Camera wizard (from step 10).
« Set up the calibration target according to the Physical Setup (from step 11).

Checking for Calibration Errors

Follow this procedure to determine if the stereoscopic calibration generated any error messages

Step Action

Navigate to the Vision tab and click Manage Vision Calibrations.

Controller  Vision  General Visualizer Find Window Help

Scan Vision Servers Selected Project: None & Load Project [ Import Project ".1
N Lt

Save Project New Project Export Project 5 5

I sav ) ewraE porrel Stereoscopic | Manage Vision

¥y | 192.168.0.200 B3 Save Project As X Delete Project Arm Camera | Calibrations

Connection Project Control Calibration
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Step Action

Completed calibrations will be listed under Controller Calibrations.

3,;_';- Calibration Manager

Manage Vision Calibrations

Manage and view the available calibrations

=p Calibrations

The camera calibration is utilized on the Robot Controller. When migrating vision hardware to a new robot, it is helpful for the
calibration to travel with the vision hardware. This tool uploads the calibration to the camera before migration, and then can be
downloaded to the new robot after installation. (Note: In some scenarios re-calibration may still be required).

Controller Calibrations Vision Server Calibrations

Stereol.pvs

Camera Number: 1

Version Number 6

Calibration Date ~ 03/14/2025 13:34:25

Pixel Size 2592 x 1944

Min/Max Distance 120 - 230

Close/Far Distance 150 - 190

@ Details

Stereo2.pvs
Camera Number: 2
Version Number 6
Calibration Date ~ 03/14/2025 12:40:46
Pixel Size 2592x 1944
Min/Max Distance 120 - 230
Close/Far Distance 150 - 190

@ Details

Transfer to Vision Server Transfer to Controller

Cancel

Previous Next

Under the General tab of the main menu, click File Management.

Controller  Vision General Visualizer

Custom GP Flow TCS File
Statements Manager |Management
Configure Tool Windows

o’ = 2

Copyright © 2025, Brooks Automation

126



Appendices

Appendix D: Performing Calibration of
IntelliGuide v23 and IntelliGuide v60 Grip-
pers

IntelliGuide Grippers Service Manual

Manual Number: 662842 Rev. A

Navigate to Controller Flash > flash > pv and look for the "calibration-camera-1-PASS.ixt" file.
If the file is not there, it means the calibration is still in progress. When the calibration is
completed, the "calibration-camera-1-PASS.tx" file will be in the pv folder.

(] stereo

_) PictureLoc1.pvi2

_) calibration-camera-1.log
_) Stereol.info

_) Stereol.pvs

l | calibration-camera-1-PASS. txt|

File Management o X
File Systems
” Controller Flash v
4. * D & /flash/pv/

errors, if there are any.

When the calibration is complete, double-click the "calibration-camera-1.log" to see calibration

D stereo
_) Pictureloc1.pvi2

File Management o X
-File Systems
[ Controller Flash -
5. $ D & fflash/pv/  _

I:" calibration-camera-1.log

_) Stereol.info
_) Stereol.pvs
_] calibration-camera-1-PASS.txt
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Step Action

On the Output window, the distance error between center 1 and center 2 is displayed. In the
example below, itis 0.143. Always ensure the distance error is less than 1.5 mm. If it is above
1.5 mm, re-perform the calibration.

_] calibration-camera-1Jog X [ Camera Display X Find & Replace

Looking for top-left aruco: Num = 0
arucoNum = 0: X = 694.610101015091, ¥ = 218.491856553684, Z = 350.342407786533
Found top-left aruco: Num = 0

Looking for bottom-left aruco: Num = 476
arucoNum = 476 X = 683.010327057776, ¥ = 216.956502021624, Z = £6.0344720832861
Found bottom-left aruco: Num = 476

Looking for bottom-right aruce: Num = 503
arucoNum = 503: X = 685.651051345296, Y = -203.415116470574, 7 = 87.5415203418957
Found bottom-right aruco: Num = 503

Looking for top-right aruco: Num = 27
arucoNum = 27: X = 697.503560216919, ¥ = -201.801386645605, 7 = 351.958721691841
Found top-right aruco: Num = 27

Measured aruco square xdist 11-12 = 15.5669003981259; actual = 15.5
Measured aruco square ydist 11-21 = 15.5627535284708; actual = 15.5
Measured aruco square xdist 21-22 = 15.5697264488273; actual = 15.5
Measured aruco sguare ydist 12-22= 15.5627535284708; actual = 15.5

Opening Gripper
Collecting data for rad distance (mm) = 130
Collecting data for rad distance (mm) = 124

If you adjusted the Minimum or Maximum Optimal Distance To Target values, they
will be reflected here instead.

Ensure the test errors at distance 150, 170, and 190 are less than 1.5 mm.

Collecting data for rad distance (mm) = 204
Collecting data for rad distance (mm) = 212
Collecting data for rad distance (mm) = 224
Collecting data for rad distance (mm) = 230
Finished collecting calibration data

Finished stereoscopic camera calibration

Estimate calibration model parameters: 2
Finished writing calibration parameters: 2

Estimate calibration model parameters: 0

Finished writing calibration parameters: 0

Finished writing all calibration model parameters

stdErr for location = 0.53192689819003, at this distance (mm) from board center = 150
stdErr for location = 0.689662836300684, at this distance (mm) from board center = 170
stdErr for location = 0.771320525016342 at this distance (mm) from board center = 190

MNote: Regardless of the calibration quality score, model has been saved to flash and can be used

libration accuracy test passed successfully I
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Appendix E: Performing a Software Update on IntelliGuide
v23 and v60 Grippers

To update IntelliGuide Vision Gripper software, follow this procedure.

Step Action

Download the latest version of the IntelliGuide Vision Service from the Software Updates
1. section on the Brooks website. from the Brooks website
athttps://www.brooks.com/support/brooks-preciseflex-support/software-updates/.

The downloaded file will be zipped. Unzip the file to an appropriate location on the host

machine.
2. + » ThisPC » Downloads » VisionService_Image _5.X.)X
= Pictures » " Name h Date modified Type Size
8 _pAvAULT * | PreciseVisionEngine_Service Image_5.XX_. MMWDD/YEAR PV File 68,899 KB
Open the Guidance Development Studio (GDS), and click on the Controller tab. Click the blue
Connection button to connect to the PreciseFlex robot.
Vision General Visualizer Find Window Help
3.
< Scan Controller Start m Stog
By  192.168.0.1
Tonnection Project Control

Click on the Vision tab, and click on the Scan Vision Servers button.

Controller |Vision] General Visualizer ~Find Window  Help

4_ &9 Scan Vision Servers | Selected Project: None I New Project

Save Project X Delete Project

Py  192.168.0.200 Load Project Import Project

Connection Project Control
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Step Action
Select the connected IntelliGuide Vision gripper. Click the Install button and navigate to the
unzipped file from step 2 above. Double-click on that file to begin the update process.
5_}} Scan Vision Servers X
r Scanned Vision Servers
IP Address Server Version
192.168.0.200 52311
5.
 Selected Vision Server Properties Upgrade Vision Server
IP Address 192.168.0.200 IP Address |192.168.0.200
Subnet Mask | 255.255.255.0
Gateway  |0.0.00
Update
Scan [ ] Connect | | Close
6. The update is complete once the progress bar stops flashing green. It may take up to 1 minute.
Restart GDS. Check the bottom panel to make sure that the “Remote Vision Engine Version” is
7 updated and correct after connecting to the IntelliGuide Vision gripper.
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Appendix F: System Schematics and Pinouts

IntelliGuide s23, s23D, and v23 Motor

REVISIONS

250 80n No. | DESCRIPTION | DATE gy
¥3u |Pinion geor chonged|1l. 3 &
2 39
0zz @ 13 7 A
S = P
430 °g 6
— ~
= - | NP
g —
c,:_' o= bh-—B A
5 7 ul S
o 7-’ o
2-M3 SDEPTH - o~
divided equally 10
PCD 24.5 Involute spline, I 1
Module 0.3 —1
Pressure angle 20" 3 g
% ol 2
No. of teeth 12 g 2 s
PO. #3.6 = e
Note
i : - P Housing : 794617-4  Housing : 794616-5
1.Paint c?lnr + Semi-gloss paint c;"‘;lé orelont cmncghl-mem—z
2.No_mating connector is attoched.
'MOTOR CONMECTION ENCODER_CONNECTION
[PIN Mo FUNCTION] _COLOR FIN No]FUNCTION] __COLOR _|FIN No|FUNCTION]  COLOR
£ u RED 1 UE. A I BLU a vee I RED
2 v WHT 2 |ve.s GRN 5 | Gno Bk e "o, 7.5 | " TS4632 N2032[
BLK . - — ~ BRUSHLESS SERVOMOTOR
o o 3 fwez] ve | H = U1 /1] 3RD ANGLE PROJECTION  OUTLINE

T« i7sTs 17 L)

0ITD0I00829

W

00|/

IntelliGuide s23/s23D/v23 Motor Connector Pin Assignments

Pin | Description
1 u
2 \Y
3 W
4 Chassis Ground
Contact Part No TE Mate-N-Lock 794610-1 (crimp)
PlugPartNo  TE Micro Mate-N-Lock 794617-4

IntelliGuide s23/s23D/v23 Encoder Connector Pin Assignments

Description
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Pin

a ~ 0N

6

Plug Part No

Description

Contact PartNo TE Mate-N-Lock 1-794613-2 (crimp)

TE Micro Mate-N-Lock 794616-6

IntelliGuide s60 and v60 Motor

Notes:

a

ey

o)

"

251 1354
25 N
j coutien §
o 12 E
og ~—1 3
MK
<3
(2]
-
s +
%ﬂs.ﬁ avided equally / 5
P.CD. 46 ]
Involute spline / [ =4 139.1)

I'le_j

Involute spline
Module 0.5
Pressure ongle 20°
No. of teeth 14
P.D. #7.0 TALBIT-4T
Facepials conat 64i0-1
MOTOR_CONNECTION ENCODER _CONNECTION
PN No.|F UM TION] COLOR | [N va|Fncion]  GoLR |
1 u RED 1 S0 BLU
2 v WHT 2 SO BLU/BLK
3 W BLK 3 Bat BRW
4 GND  |GRANAYEL a4 vecc RED
s GND BLK
& Bat | BAW/BLK
GND SHIELD

1. No mating connector is attached.
2. Itis recommended that the bolts with hexagonal
hole head should be used for mounting the motor.

3. Refer to Tamagawa Seiki Co., LTD drawing

number 0TDO09486W00.

100

1507

18.2

-

Receptade housing : T94516-607 yeal
Receplacle contoct 1-794613-2 Fin 1-6
Receplocle contoct :1-T34612-2 PPin 61

t2n

viewed fromA

Description

i

s | Brooks

248 =i | \MOTOR, TS4603N2142E100,
TROTRETART AND CowoOMA | 50N GRIPPER, PFA00
| _
%ﬁ;‘f A | PFOO-MA-00058 8
— =Ly wures |t siwEm | semaces
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Pin l Description
3 W
4 Chassis Ground

Contact Part No TE Mate-N-Lock 794610-1 (crimp)
PlugPartNo  TE micro Mate-N-Lock 794617-4

IntelliGuide s60/ v60 Encoder Connector Pin Assignments

Pin l Description
1 SD
2 SD-
3 Bat
4 Vce
5 GND
6 Bat-, GND
Contact Part No  TE Mate-N-Lock 1-794613-2 (crimp, pins 1-5), 1-794612-2 (crimp, pin 6)
Plug Part No TE micro Mate-N-Lock 794616-6
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IntelliGuide Vision Processor Pinout

Connector Description
A 24 \V/DC power input
B USB-C header. Unused
C Ethernet
D USB. Used For front-facing camera communication
E USB. Used For bottom-facing camera communication
F Unused
G Digital Outputs
H PWM. Used for bottom-facing LED
I PWM. Used for front-facing LED

Copyright © 2025, Brooks Automation 134



Appendices IntelliGuide Grippers Service Manual

Appendix F: System Schematics and Pin-

Manual Number: 662842 Rev. A
outs

Image Sensor and LED Board Pinout

Description

A USB. Used for camera communication.

B PWM. Used for LED
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Twist these wires 4-5 AllC

TPI this side of slip

: | v [ | s | o
) A 143330, Was PF04-MA-0001 NAR
View from Wire Side L+ |ECHI330.Was 0 | ICECEEN

ring

Pin 3 (DO3 LED or
Serial +) Wht-Vio’

These 3 connectors
each have a 75mm pigtail
from Slip Ring rotating end

Item 7 - Connector
Item 3 - Contacts

Pin 6 (D11 or DD'« These 4 connectors each
Serial-) Wht-Blu [~—Fin 1 (USB 5V), Wht-Yel have 160mm pigtail from slip
ring fixed end.
| — Fin 4 (24VDC) Vio
Pin 7 (DI2) Gry Item 11, Femite Core, .625in long x .25in dia
These 2 wires 3 tums thru ferrite core, Pin 6 (Gnd) Gm
Item 6 - Connector

pigtail length AFTER tums 160mm.

" Itern 8 - Connector
Item 3 - Contacts Ferrite core 25mm from connector Fin e (USEBY) Wik vl Item 10 - Contacts
Pin & (B) Pin 3 {DI1 or Serial -) Wht-Blu

Fin 4 {DO3 LED Pin 2 O
Whit-Blk, Wht-Brn ) in 2 (Vec) Org
2 wires T PN2(Z) ey —,  or Serial -) Wht-Vio
T el Whi-Red i g Pin 1 (24VDC) Vio
2 wires Splice Gm AND Wht-Grm Wires to 4 places
] Pin & (A) Cut 2 wires to 60mm, make 4 Gm wires 100mm Pin 1 (A)
n 5 ( Blu, Wht
Pind (Vic) Org / !
Pin10 (Vec) g g’“-. Wht 2 wires
Org, Wht-Org Pin 5 (Gnd) Gm Pin 2 (B)
2 wires ‘Wht-Blk, Wht-Brm
Item 4 - Connector 2 wires
Item 3 - Contacts [ Pin3(Z)
Splice Org AND Wht-Org Wires Yel. Wht-Red
Splice Vio Wire to 2 places to 2 places Cut 2 wires to 60mm, 2 vares
FinS (Gnd) Cut 2 wires to 60mm, make 2 Vio wires 100mm make 2 org wires i e
Gm, Whi-Gm Item 2 - Connector Item 9 - Connector ltem 3 - Contacts
2 wires __--nn Item 3 - Contacts Jtem 10 - Contacts )
[ T _ Pin 4 (Gnd) Gm Fin2 (V) Bm
i~ | Pin 2 (V) Brn
Pin 3 (W) Blk
Pin 6 (U) Red Pin 3 (W) Blk Pin 1 (U) Red
ltem 11, Ferrite Core, 625in long x 25in dia [y E Brooks
These 3 wires 3 tums thru ferrite core, pigtail length -
AFTER tums 75mm. Ferrite core 25mm from connector [ PP Assy, Hamness, Slip

2 0500

B o 3, 0,

1. Part shall be in compliance with BAI fabricated part substance requirements document 147301
Brooks

Assemble, package and rest in accordance with Workmanship Standard SCM100022
Section 17 Label and ink. Adjust font size 1o fit label. Refer to Brooks Work
SCM100022 Section 28 Me{hod

AN
i b o ri
i v esek o, LC.
L et wn e g

' oy =
7 of Table 28-101. Part number and revision only is RECEssary, Temiie s i Lo s

Ring, Dual and Single
23N Gripper

»3

B2 (G W,
A 397515

AL e 030223 B OF2

Slip ring harness for IntelliGuide s23 and s23D, PreciseFlex 400 and 3400
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Twist these wires 4-5

AllC re Jreusing s L)
TPI this side of slip View from W'Iro Side ; Iniial R::.mm 5 m _:;z
ring These 3 connectors C [Mdded nole o use lem 12 T30 extendand | 77012024 s
Pin 3 (D03 LED or each have a 260mm pigtail meet length 260mm requirement
Sengl( 1\*‘]1[-\"#: from Slip Ring rotating end :mg g“ﬁﬂﬂ'
Pin or i) - Contacts
Serial-) Wht-Blu o —Pin 1 (USB 5V), Wht-Yel These 4 connectors each
D have 260mm pigtail from slip Pin1 {24VDC) Vie
|_—Pin 4 (24vDC) Vio ring fixed end. Pin2 (Gnd) Gm
M Pin 6 (Gnd) Gm
Pin 7 (DI12) Gry ltem 11, Ferrite Core, .625in long x 25in dia Pin3 {DI2) Gry
These 2 wires 3 tumns thru femte core, Use Item 12 to extend
Item & - Connector pigtail length AFTER tums 260mm., Use Item 13 to extend Item 8 - Connector
ftem 3 - Contacts Ferrite core 25mm from connector ltem 10 - Contacts
Pin 8 (B) Pin 3 (DI1 or Serial -) Wht-Blu
Wht-Blk, Wht-Brn P——r Pin4 (D03 LED /] i Pin 2 (Vee) Org
2 wires Item1 or Senal -) Wht-Vio wa—a ] )
¥ Yel, WhtRed Pin 5 (USB 5V) Whi-Yel—" Pin 1 (24vDC) Vio
] 2 wires Splice Gm AND Wht-Grn Wires to 4 places Pin 1 (A)
|,—Pins (A) Cut 2 wires to 60mm, make 4 Gmwireszoyfalu Wit
Pind (Vee) O !
Pin10 (Vec) g g‘:"‘::‘ (Vec) Org P_z \;nreﬂs
Org, Whi-Org ; in 2 (B)
o iress Pin 5 (Gnd) Grmy Wht-Blk, Wht-Bm
Item 4 - Connector 2 wires
Item 3 - Contacts [——Pin3 (Z)
Splice Org AND Wht-Org Wires Yel Wht-Red
Splice Vio Wire to 2 places to 2 places Cut 2 wires to 60mm, 2 wires
FinS (Gnd) Cut 2 wires to 60mm, make 2 Vio wires 200mm make 2 org wires 200mm
Gm, Wht-Gm ltem 2 - Connec :Iem g . gnnneceur
, Wht- tem 2 - tor tem 3 - Contacts
2 wires 0] item 3 - Contacts ltem 9 - Connaclor

penieny Pin 2 (V) B
Pin 3 (W) Blk

Pin 6 (U) Red

Item 11, Ferrite Core, 625in long x .25in dia
These 3 wires 3 tumns thru ferrite core, pigtail length
AFTER tums 260mm. Fermite core 25mm from connector

Notes:

Item 10 - Contacts

Pin 4 (Gnd) Gm Pin2 (V) Bm
Pin 3 (W) Blk Pin 1 (U) Red
pmoencroe @ Brooks

remeae DTS, G0 ok SCale e
ASSY,SLIP RING,DUAL
& SINGLE, 523 GRIP,
PFC

1. Part shall be in compliance with BAI fabri d part
2 Assemble, package and rest in acc: with

qui d 147301

Brooks V
Section 17.Label and ink. Adjust font size to fit label. Refer to Brooks Waorkmanship Standard ;-&al
SCM100022 Section 28. Method 7 of Table 28-101. Part number and revision only is necessary.

Slip ring harness for IntelliGuide s23 & s23D, PreciseFlex c10

SCM100022

"
627487
T4

of

due LI
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| | | o | aeemoven
All Connectors: | E1 INew Design for 60N Gripper 3214716 | BRC
| E2 |Minor updates to drawing to match partin hand | 031518 | PTC

These 3 connectors
each have a 75mm pigtail
from Slip Ring rotating end

View from Wire Side

Fin 6 (D11
or RXD) Brn
| ——Pin 3 (D03 LED
or TXD) Wht-Red
T Pin 4 (24VDC)
Vio, Whit-Vio
2 wires Item 7
Item & Pin & (Gnd) Gm Contacts, Pin gold 794613-2
Contacts, gold 1-794611-2 Pin 3 (DI1 or RXD) B
Pin 7 (Bat-) Gry Pin 4 (DO3 LED Pin 2 O
tem!  or TXD) Wht-Red = 2 {Voc) Crg
i Pin 1 (24VDC) Vio, Wht-Vio
5‘”‘ 4\&1&3)| Splice G AND Wht-Gm Wires fo 3 places
Pin 9 (SD-] h N -re Cut 2 wires to 60mm, make 3 Grn wires 100mm Pin 1 {SD+)
5 {SD-) i:f 2 wires
Wht-Blk, Wht-Bm Pind (Vee) Org Blu, Wht-Blu
2 wires e " 2 wires
vl Pin & (Gnd) G - Pin 2 (SD-)
Pin10 (Vce) g'“_ Wht-Blu "’ Wht-Blk, Wht-Bm
Org, Wht-Org wires — D— 2 wires
2 wires ltem 4 Pin 6 (Bat-) Gry = Pin3 (Bat+)
Contacts, gold 1-794611-2 Yel, Wht-Yel
2 wires

I—Spllce Org AND Wht-Org Wires to 2 |Jla<:es;L Item 2
Cut 2 wires to B0mm, make 2 org wires Contacts gold 1-794611-2

100mm -

Pin5 (Gnd)
Gm, Wht-G . " Pin 2 (V) Wht
5 :i}es -Gm Contacts, Pin gold 794613-2~"" pin 4 (Gnd) Gm "
-——Pin 1 (U) Red
0 |_—Pin2 (V) Wht Pin 3 (W) Blk— h1{)
/ﬁPin 3 (W) Blk UNLESS CTHERWISE SPECIFED. PRECISFE
! D‘ e g |2 '.L\ AUTOMATION
Pin 6 (U) Red _— Assy, Slip Ring Harness,
3 1o |5 tasge 60N Gripper, PF400
|te|‘r|2 mﬂ.lmlM 000 see ool out
Contacts gold, 1-794611-2 s.",am"__':';.;-_,.;e
TETL.,  [R[T " PROAMATON g
e L T i i oo

Slip ring harness for IntelliGuide s60, PreciseFlex 3400
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REVEONS

REV. DATE APPROVED
All Connectors: A_|initial Production Release 04003124 FTC
View from Wire Side These 3 connectors B |Add additional notes requested by vendor 06/10/24 PTC
/each have a 260mm +12Zmm/-0mm pigtail
Pin 6 (D11 from Slip Ring rotating end
or RXD) Brn DD
. These 3 connectors each
M e have a 310mm +12mm/-0mm
or ) Wht- pigtail from slip ring fixed end.
[——Pin 4 (24VDC)
Vi, Wht-Vio
2 wires ltem 7
Item 6 Pin 6 (Gnd) G Contacts, Pin gold 794613-2
_Contacts‘ gold 1-794611-2 ) Pin 3 (DI1 or RXD) Bm
Pin 7 (Bat.) Gry O Pin 4 (Bat+) Pin 4 (DO3 LED Pin2 (Vee) Org
Yel, Wht-Yel Item1 or TXD) Wht-Red
i Pin 1 (24VDC) Vio, Wht-Vio
. e ] Splice G AND Wht G Wires 1o 3 places. ¢ ;
Pin 9 (SD-) D{ I 20mm Cut 2 wires to 60mm, make 3 Gm wires 250mm Pin 1 (SD+)
Wht-Blk, Wht-Brn Pind (Vee) Org /— Blu, Wht-Blu
2 wires
2 vres S pins (s0%) .y B 2 (5D
Pin 5 (Gnd) Gm in 2 (SD-)
. Blu, Wht-Blu Wht-Blk, Wht-Bm
Pin10 (Vec) 2 wi . '
Org, Wht-Org b D-' 2 wires.
2 wires ftem 4 Pin & (Bat-) Gry I Pin3 (Bat+)
Pin5 (Gnd) Contacts, gold 1-794611-2 ;’e'-_ Wht-Yel
wires
Gm, Wht-Grn
2 wires Splice Org AND Wht-Org Wires to 2 places—Item 2
E:]E:] /—pin 2 (V) Wht Cut 2 wires to 60mm, make 2 org wires Contacts gold 1-794611-2
g 250mm
. Item 8
Pin3 Bk N i
4 P Contacts, Pin gold 7946132 Pin 4 (Gnd) Gm Pin 2 (V) Wht
Pin 1 (U) Red
Pin 6 (U) Red \ Pin 3 (W) Blk A
Item 2 UNLESS OTHERWSE sPECFED: | TGN
Contacts gold, 1-794611-2 ST e g L Brooks
Notes: . ) . . ] e ASSY, SLIP RING, S60
1. ?g;ta%qall be in compliance with BAI fabricated part substance requirements document X tostmen %" 405deg GRIP, PFC
300 2025w XX +0.280eg '
2. Assemble, package and rest in accordance with Brooks Workmanship Standard X 300 0% A | 00 aié een
SCM100022 Section 17 Label and ink. Adjust font size to fit label. Refer to Brooks Yot e
Workmanship Standard SCM100022 Section 28, Method 12 of Table 28-101. Part number ey oo Rt LC# 5T av.
and revision only is necessary. Locate where shown. Flag if necessary. St e A 627540 B
Retomatan e SCAEL! Do DBMO24 SO0 10T

Slip ring harness for IntelliGuide s60, PreciseFlex c10
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Appendices
Appendix G: Slip Rings

All Connectors:
View from Wire Side

These & connectors each

NRASS 4 oomnctors have 210mm pigtail from slip

1023

s
= NAR

SNB70Z3

each have a 76mm

ring fixed end.
pigtail from slip ring

Item 7 - Connector
Item 3 - Contacts
Item 13 - Connector
Item 15 - Contacts
Pin 1 (Enet TP2,GW)
Wht-Yel
Pin 2 (Enet TP2,G)
Wht-Gm

[+ Item 6 - Connector

. . Item 3 - Contacts
Twist Enet wires

4-5 TP| Both sides

L
of slip ring Pin 4 (24VDC) Org

Item 8 - Connector
Item 3 -Contacts

:@j Pin 1 (Enet TP2 GW), Wht-Yel

Pin 2 (Enet TP2 G), Wht-Grn
Item 1

Va Pin 2 {Z) Wht-Red

Pin 3 (Enet TP1 OW)
Wht-Vio

Pin 4 (Enet TP1 Q)
Wht-Blu

Pin 8 (B)
Wht-Blk, Wht-Brn
2 wires

Pin1 (24VDC) Org
Pin2 (Gnd) Gm
Pin3 (DI1) Blu

Pin 3(Enet TP1,0W)
Wht-Vie

Pin 4 (Enet TP1,0)
Wht-Blu

Item 12 - Connector
Item 15 - Contacts
Pin 1 (24VDC) Org -'H !E- Pin 6 (Gnd) Gm
Pin 2 (24VDC) Org Pin 5 (Gnd) G

Pin 1 (DI 2) Yel
Item 14 - Connector ][4 Pin & (Gnd) Gm
Item 15 - Contacts

Pin 3 (DI 3) Vio

Splice Gm Wire to 6 places
Cut Gm wire to 60mm, make 6 Gm wires 100mm

Label Location, . ~——Pin1 (A)
this side of Slip Ring. Pin 4 (Vcc) Wht-Org Gry, Wht
Fin 10 (Vec) Wht-Org Part Number and 2 vares
Pin 5 (A) Sk Pin 5 (Gnd) Gm ——Pin2(B)
ltem 4 - Connecto Gry, Revision Only Splice Org Wire to 3 places e & Wht-Blk, Wht-Bm
Nem 4-Conecor S e Sy DG wies
make 3 Org wires 100mm Pin 3 (Z)
Pin 5 (Gnd) Gm el | o— " ltem 2 - Connector Wht-Red

Item 3 - Contacts ltem 9 - Connector

Item 2 - Connector

T ltem 10 - Contacts RS - Contacts
Pin 2 (V) Brn Pin 4 (Gnd) Gm Pin 2 (V) Brn
Pin 3 (W) Blk
Pin 6 (U) Red Pin 3 (W) Blk Pin 1 (U) Red
Item 11, Ferrite Core, .625in long X 25in dia UNLESS OTHERWISE SPECIFIED: =Y
These 3 wires 3 turns thru fernite core, pigtail length S e e dog 'J Brooks
AFTER turns 75mm. Femite core 25mm from connector. ;ﬂ%:w o '}ﬁsné ggrr?%s:pgg?
Motes: XX +0.125mm 02506 '
1. Partshallbein iance with BAI d part requi its d 147301 O e SIS XX see cal ot wlVision
2. Assemble, package and rest in accordance with Brooks Workmanship Standard SCM100022  FgrREiasT axp connommar
Section 17.Label and ink. Adjust font size to fit label. Refer to Brooks Workmanship Standard St e st Atomaton UC.# 42K [5WG 10, .
SCM100022 Section 28. Method 12 of Table 28-101. Part number and revision only is Seepi e s A 398215 ©
necessary. Locate where shown. Flag if necessary. ool ) WAEE  ome  DO/18723 e | o83

Slip ring harness for IntelliGuide v23, PreciseFlex 400 and 3400
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All Connectors:
View from Wire Side

These 4 connectors
each have a 260mm
pigtail from slip ring

==—ltem & - Connector

Item 3 - Contacts
Twist Enet wires

4-5 TPl Both sides

R
of slip ring Pin 4 (24vDC) Org

i—liema Connector
Item 3 -Contacts

L ML b o Il
A |intai Feleane | ETE PTC
These 6 connectors each
have 31l]mmdpigt=il from slip
ring fixed end. Pin1 (24VDC) Org
i
Item 7 - Connector .m2 (Gnd) Gm
Jtem 3 - Contacts ———_ Pin3 (DI1) Blu

Item 13 - Connector
Item 15 - Contacts
Pin 1 (Enet TP2,GW)
‘Whi-Yel
Pin 2 (Enet TP2,G)

Pin 3(Enet TP1,0W)
Whi-Vio

Pin 4 (Enet TP1,0)
Wht-Blu

Pi“h;l-"_\'a%"m TP1 OE_]_ Wht-Gm Item 12 - Connector
Pin 4 (Enet TP1 0) ':@j?in 1 (Enet TP2 GW), Wht-Yel Item 15 - Contacts
Wht-Blu———————— Pin 2 (Enet TP2 G), Wht-Gm Pin 1 (24VDC) Org Pin 6 (Gnd) Gm

Pin 2 (24VDC) Org Pin § (Gnd) Gm

Item 1
Pin 8 (B) Pin 2 (Z) Wht-Red Pin 1 (DI 2) Yel
Whit-Blk, Wht-Brn
Wires Item 14 - Connector mﬂﬂ; Pin 5 (Gnd) Grn
Item 15 - Contacts Pin 3 (DI 3) Vio
Splice G Wire to 6 places
Cut G wire to 60mm, make 6 Grn wires 250mm
Label Location, —Pin 1 (A)
this side of Slip Ring. Pin 4 (Vec) Wht-Org ?zi,r:\fsht
PinS (A) Part Number and e (G s FinZ (B)
in Revi in 5 (i ) Gm -—— il
evision Only Splice Org Wire ta 3 places / Wht-Blk, Wht-Bm
Cut wire to 60mm, | ﬂ'ﬂth__h 2 wires
make 3 Org wires "250mm ———Pin 3 (Z)
Item 2 - Connector L Wht-Red
Item 3 - Contacts Item 9 - Connector Item 2 - Connector
) Item 10 - Contacts ftem 3 - Contacts
Pin2 (V) Bm Pin 4 (Gnd) Gm w | [3+—Pin2(V)Bm
3 (W) Blk
| Pin 6 (U) Red Pin 3 (W) Blk— 3| pins (U) Red
Item 11, Fermite Core, .625in long X .25in dia T —p——— =Y
These 3 wires 3 tumns thru ferrite core, pigtail length Dimensons. are in e, break 3 -, BI'OOkS
AFTER tums 260mm. Ferrite core 25mm from connector. s B Assy. Slio Ring. 23N
— Frewe sy, Slip Ring,
Notes: 5oz |% e, | Gripper, Vision, PFC

1. Part shall be in compliance with BAI fabricated part substance requirements document 147301 |22 %0 251 =7 [ o iee can ot
2 Assemble, package and rest in accordance with Brooks Workmanship Standard SCM100022 FRCIREIARY AT COMPDDMAL

Section 17 Label and ink. Adjust font size to fit label. Refer to Brooks Workmanship Standard o by ;'s""“,,,,,‘, -
SCM100022 Section 28. Method 12 of Table 28-101. Part number and revision only is m%”;::-ié; e 627468 I
necessary. Locate where shown. Flag if necessary. Aot ine prir wrken Corserd of TR Pe— Ty mios

Slip ring harness for IntelliGuide v23, PreciseFlex ¢c10
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Appendices
Appendix G: Slip Rings

All Connectors:
View from Wire Side

Pin 8 (DI3) Vio
Pin 7 (DI2) Yel

Twist Enet wires
4-5 TPl Both sides
of slip ring

Pin 3 (Enet TF1 OW)
Wht-Vio

Pin 4 (Enet TP1 O)
Wht-Blu

Fin 7, Gry (Bat-)
Pin 9 (SD-)
Wht-Blk, Wht-Bm
2 wires.

Pin 10 (Vcc)
'«'\fm-orglr

Item 4 - Connector

Splice Org Wire to 2 places
Item 3 - Contacts D ires Cut wire to 60mm,
make 2 Org wires 100mm
talra)l Item 2 - Connector
m\ Item 3 - Contacts
Pin 5 (Gnd) Gm b

Item 11, Ferrite Core, 625in long X 25in dia
These 3 wires 3 turns thru ferite core, pigtail length
AFTER tums 75mm. Ferrite core 25mm from connector.

Pin 4 (Bat+)
i [ Wht-Red

Pin 5é50+) Revision Only
Wht, Blu

with BAI fabri part

These 4 connectors
/ each have a 75mm
pigtail from slip ring

i) La—1ttem 6 - Connector
D Item 3 - Contacts

]

DG’ |_——Pin 4 (24VDC) Org

Item 8 - Connector
!' Item 3 - Contacts
E’:@jmn 1 (Enet TP2 GW), Wht-Yel

T Pin 2 (Enet TP2 G), Wht-Gn
Item 1

ELabel Location,

this side of Slip Ring
Part Number and

Pin 3 (W) Blk
Pin 6 (U) Red

Notes:
1. Part shall be in compl
2. Assemble,

ckage and rest in accordance with Brooks Workmans
Section 17.Label and ink. Adjust font size to fit label. Refer to
SCM100022 Section 28. Method 12 of Table 28-101. Part number and revision only is

Brooks V

i document 147301
hip Standard SCM100022

DATE

These 5 connectors each

have 210mm pigtail from sli
ring fixed om:r g P

| A |EC142881. inilial Release.
J5354” Changed wire lengths from
bottom of slip fing from 160mm to 210mm

292023

AFPRINED
| NAR
GMER023 NAR

llem 13. Connegy .

Item 14 - Contacts
Pin 1, Wht-Yel Pin 4, Wht-Blu
Pin 2, Wht-Gm

Item 12 - Connector
Item 14 - Contacts
Pin 1 (24VDC) Org
Pin 2 (24VDC) Org

Item 7 - Connector

Pin 3, Wht-Vio

el Lo Pin € (Gnd) Gm

Fin 5 (Gnd) Gm

Item 14 - Contacts ’ EII Pin 5 (Gnd) Gm
Fin 1 (DI2) Yel

Item 9 - Connector
Item 10 - Contacts

Pin 3 (DI2) Vio
Splice G Wire to 5 places
Cut Gm wire to 60mm, make 5 Grn wires 100mm
Pin1 (SD+)
Wht, Blu
Pin 4 (Vec) Wht-Org wires
l——Pin 2 (SD-)
Pin 5 (Gnd) Gm = \é‘\l‘h!-ﬂlk, Wht-Brn
. wires
Pin 6, Gry (Bat-) EH-—-_pin 3 (Bat+)
Wht-Red

Item 2 - Connector
Item 3 - Contacts

Pin 4 (Gnd) Gm [F—Pin2V)Bm
T [Fel—pin 1 (U) Red
graninims, w2 Brooks

ptady

necessary. Locate where shown, Flag if necessary.

Slip ring harness for IntelliGuide v60, PreciseFlex 3400

s oo F oot g,

(i e

B 00186

Assy, Slip Ring, 60N
Gripper, Vision, UP4000

oF

oo OOMEI3

na e
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All Connectors:
View from Wire

Side

.~

These 4 connectors
each have a 260mm

P?n 8(D13) Vio pigtail from slip ring
Pin7 (DI2) Yel D La—Item 6 - Connector
D Item 3 - Contacts
Twist Enet wires ) P
4-5 TPl Both sides — n 9
of slip ring DB—

Pin 3 (Enet TP1 OW)
Wht-Vio

Pin 4 (Enet TP1 O)
Whit-Blu

Item & - Connector
Item 3 - Contacts

:B:Pin 1 (Enet TP2 GW), Wht-Yel
Pin 2 (Enet TP2 G), Wht-Gm

Item 1

|_mmv|mevesons |

owre | aeemoven
A_[initial Release to Production | o32ar24 | PTC
B |Clarify Note on Page 2 | 64024 | TaH
These 5 connectors each
have 310mm pigtail from slip
ring fixed «nd.——-“\__\“_t
Item 13 - Connector
Item 14 - Contacts
Pin 1, Wht-Yel Pin 4, Wht-Blu
Pin 2, Wht-Gm Pin 3, Wht-Vio

Item 12 - Connector
Item 14 - Contacts
Pin 1 (24VDC) Org
Pin 2 (24VDC) Org

Item 7 - Connector

Pin 6 (Gnd) Grn
Pin § (Gnd) Gm

Epm

Pin 7, Gry (Bat-) flem 14 - Gontacts 4T Pin 5 (Gnd) Gm
‘ Pin 4 (Bat+) Pin 1 (DI2) Yel
D Wht-Red Pin 3 (DI3) Vio
Pin 9 (SD-) Splice Grn Wire to 5 places
;Vm;gé"- Wht-Brm Cut Gm wire to 60mm, make 5 Grn wires 250mm
Labe! Locati \7\"?“1 B{Eﬂﬂ
Pin 10 (Vec ocation, i L
wm.ors_; ) this side of Slip Ring] Pin 4 (Vec) Wht-Org 2 wires
Part Number and i L——Pin 2 (SD-)
Item 4 - Connector Pin5(sps) Revisonomy B Pin 5 (Gnd) Gm Vel Wht.Bik, Wht-Bm
plice Org Wire to 2 places ) wires
Item 3 - Contacts 5":};.35"" Cut wire to 60mm, Pin 6, Gry (Bat-) pe Pin 3 (Bat+)
make 2 Org wires 250mm Wht-Red
Item 9 - Connector Item 2 - Connector
Item 2 - Connector
ﬂ]m Jtem 3 - Contacts Item 10 - Contacts ltem 3 - Contacts
.~ Pin 4 (Gnd) Gm —Pin 2 (V) Bm
Pin 5 (Gnd) Gm Pin2 (v) B g
Pin 3 (W) Blk [Fef—Pin 1 (U) Red
Pin 6 (U) Red Pin 3 (W) Blk
Item 11, Ferrite Core, .625in long X .25in dia UNLESS GTHERWISE SPECIFIED: =\
These 3 wires 3 tums thru ferite core, pigtail length e w2, Brooks
AFTER tumns 260mm. Ferrite core 25mm from connector. Lﬂ ASSY, SLIP RING, V60
Notes: 3 30i5amm o 4aat GRIP. PFC
1. Part shall be in li with BAI fabri d part sub quil its d t 147301 FF Recien o e calcu
2. Assemble, package and rest in accordance with Brooks Workmanship Standard LSC§111 ODJOZE

Section 17.Label and ink. Adjust font size to fit label. Refer to Brooks Work

SCM100022 Section 28. Method 12 of Table 28-101. Part number and revision only is ElmEEst X[ e2r2ss B
necessary. Locate where shown. Flag if necessary. — ? eanal | owe  BAIA o 00

Slip ring harness for IntelliGuide v60, PreciseFlex c10
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Appendix H: Guidance Slave Boards (GSBs)

GSB4

The GSB4 is included with all PreciseFlex C-series robots as well as revision D PreciseFlex 400s
and 3400s. Refer to the PreciseFlex 400 and 3400 User Manuals to find the revision of your robot.

GSB4 Connectors

GSB4 Connector Assignments

Connector Description

A Motor power
B Encoder
C Digital input/output
D Unit/compatibility jumpers
E RS-485
F Logic 24 VDC and motor power
G Encoder battery

GSB 4 Jumpers

The GSB has several hardware jumpers that determine the configuration of various hardware
functions. Depending upon the type of jumper, there may be two or three jumper posts. Posts are
tied (shorted) together using black jumper plugs. The three wide jumpers for configuring the motor
drive voltage are shown below.
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The location of each key jumper set is illustrated below and identified by stenciled labels on the GSB

board's surface.

NN °
] ] ] ]
[ ll-l-l - .
m—— 1R
=" o m
- mis . .
||
[ ]
®
s .OH
& o W)
oo sl
Bt H oN
u ] Ii_ H
- m_me
= -
] ( X ]
™ H-ee
® o:. - . mT 00
_—-—“.l . ... .
o ol ':.:, EE . me
E _.__—.-1.-'= = . e Hag = =
§I§ . & = eun @
‘- =SS L Hirmmm .
()] 28 EEENR
! \ el ({11111 "'»'\
F G
Letter | Description
A J2-Channel A DIFF/SE
B J1 Channel Z DIFF/SE
C J3 Channel B DIFF/SE
D J7 DOUT3 to TXD
E J4 DIN1 to RXD
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Letter Description

Status LED
G J8-J11 Unit #Compatibility Jumpers
J6 RS-485 Termination

The table below describes each of the sets of jumpers and how the pins must be shorted
("jumpered") in order to set a specific configuration. When a direction (e.g. left verses right) is
described, it is with respect to the GSB board oriented as shown above.

Jumpers Description Setting

The right-most jumper in this group (J11) determines if
a GSB4 board operates compatibly with a GSB2 and
can execute properly with the same set of controller

R ight-
configuration PAC Files. If this jumper is not installed in emoverg

t
a GSB4, the GSB4 operates in compatibility mode. mos J.umper

. i ) o (J11)in GSB4 to
When a new robot is being configured for the first time,

. e execute
native (non-compatibility) mode should generally be . .
: . compatibly with

selected since this makes use of all the features of the GSB2

GSB4.

J8/J9/J10/J11  The setting of the compatibility mode jumper is sl Gl Eis

Unit Number / especially important when an incremental quadrature e,
Compatibility encoder is utilized. As shipped from the factory, this
jumper is installed.
In the low-level RS-485 communication protocol, the
Unit Number (J8/J9/J10) determines which GSB is the
originator or recipient of each message, not the Install or remove
position of the GSB board in the RS-485 daisy chain. left 3 jumpers to
See Unit Number /Compatibility Jumpers for a define GSB Unit
description of these jumpers. The left most jumper is Number.

J8. As shipped from the factory, all three (3) of these
jumpers are installed and the board is set to unit #1.
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(GSBs)
Jumpers l Description l Setting
This jumper is provided to support the future capability
of the PreciseFlex 400 robot. It determines whether Always jumper
pin 3 of the GSB Digital Input and Output Signal J7-210 J7-3 (left
connector conveys the 3 [ocal digital output signal most pins) to
DOUTS3 (standard configuration) or whether this pinis ~ €nable DOUT3

J7DOUT3 to connected to the TXD pin of the RS-485 connector.

TXD Jumper J7-1to
NOTE: In the standard configuration, DOUT3 has a 1k J7-2 (right most
resistor in series with its output. This limits the current and pins) to connect
voltage that can be output by this signal and was designed the DOUT3 pin to
to permit a LED to be directly driven by DOUT3. As shipped  the TXD pin
from the factory, this jumper selects DOUT3 to output.

This jumper controls if RS-485 Bus Termination is

enabled on this board. For reliable communications, if

a GSB is at the end of a RS-485 daisy chain, this Install jumper J6
jumper must be installed to terminate the to terminate the

#253;\2?55“3 communication line. If a GSB is in the middle of a RS- RS-485

485 daisy chain, this jumper must be uninstalled to communication
disable the termination. As shipped from the factory, lines.

this jumper is installed and the GSB should be installed

at the end of the RS-485 daisy chain.

This jumper is provided to support a future capability of ﬁ‘k’; :’: jjrgpggp
the PreciseFlex 400 robot. It determines whether pin 6 .

of the GSB Digital Input and Output Signal connector in (T PITE)
connected to the first local digital input signal DIN1 MDD BINTY

J4DIN1toRXD (standard configuration) or whether this pin is Iiserdbil i

connected to the RXD pin of the RS-485 connector.
J4-2 (bottom
NOTE: As shipped from the factory, this jumper selects pins) to cor.mect
DIN7 input. the DIN1 pin to
the RXD pin
Status LED This is'a green and red LED that blinks to indicate the
I EE— operational status of the controller.
GSB3

The GSB3 is included with revision C and B PreciseFlex 400s and 3400s. Refer to the PreciseFlex

400 and 3400 User Manuals to find the revision of your robot
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GSB3 Connectors

GSB3 Connector Assignments

Connector Description

A Motor power
B Encoder
C Digital input/output
D Unit/compatibility jumpers
E RS-485 and 24 VDC logic
F 48 VDC motor power

GSB3 Jumpers

The GSB has a number of hardware jumpers that determine the configuration of various hardware
functions. Depending upon the type of jumper, there may be two or three jumper posts. Posts are
tied (shorted) together using black jumper plugs. The three wide jumper for configuring the motor
drive voltage is shown below.

Three-wide jumper for configuring the motor drive voltage

The locations of each of the key sets of jumpers are illustrated below and are identified by stenciled
labels on the surface of the GSB board.
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(GSBs)
Status
LED J4 DIN1
J15 Bri !
h to RXD
Option — L
(Future)
I:| 0] [0
J8/9/10/11 HH | conn
Unit / ]
Compatibility L 7 DOUT3
RS.485 — (!5"'-': to TXD
Conn e
J6 RS-485
Term
B Mitr
Conn
J3
Ext/Intr = [] j
Iitr Pwir

Key sets of jumpers

The table below describes each of the sets of jumpers and how the pins must be shorted
("jumpered") in order to set a specific configuration. When a direction (e.g. left verses right) is
described, it is with respect to the GSB board oriented as shown.

Jumper Instructions

Jumpers Description Setting

This jumper is currently unused but will be used in the
J15Brd Option  future to indicate the presence of a hardware/software
(Future) option. As shipped from the factory, this jumper is not
installed.

Always removed.
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Jumpers

J8/J9/J10/J11
Unit Number /
Compatibility

J7 DOUT3 to
TXD

J6 RS-485 Bus
Termination

Description

The right-most jumper in this group (J11) determines if
a GSB3 board operates compatibly with a GSB2 and
can execute properly with the same set of controller
configuration (*.PAC) files. If this jumper is not installed
in a GSB3, the GSB3 operates in compatibility mode.
When a new robot is being configured for the first time,
native (non-compatibility) mode should generally be
selected since this makes use of all of the features of
the GSB3. The setting of the compatibility mode
jumper is especially important when an incremental
quadrature encoder is utilized. As shipped from the
factory, this jumper is installed.

In the low-level RS-485 communication protocol, the
Unit Number (J8/J9/J10) determines which GSB is the
originator or recipient of each message, not the
position of the GSB board in the RS-485 daisy chain.
The left most jumper is J8. As shipped from the factory,
all three (3) of these jumpers are installed and the
board is set to unit #1.

This jumper is provided to support a future capability of
the PreciseFlex 400 robot. It determines whether pin 3
of the GSB Digital Input and Output Signal connector
conveys the 3™ |ocal digital output signal DOUT3
(standard configuration) or whether this pin is
connected to the TXD pin of the RS-485 connector.

NOTE: In the standard configuration, DOUT3 has a 1 k
resistor in series with its output. This limits the current and
voltage that can be output by this signal and was designed
to permit a LED to be directly driven by DOUTS3. As shipped
from the factory, this jumper selects DOUTS3 to output.

This jumper controls if RS-485 Bus Termination is
enabled on this board. For reliable communications, if
a GSB is at the end of a RS-485 daisy chain, this
jumper must be installed to terminate the
communication line. If a GSB is in the middle of a RS-
485 daisy chain, this jumper must be uninstalled to
disable the termination. As shipped from the factory,
this jumper is installed and the GSB should be installed
at the end of the RS-485 daisy chain.

Setting

Remove right-
most jumper
(J11) in GSB3 to
execute
compatibly with
GSB2.

Install for native
mode.

Install or remove
left 3 jumpers to

define GSB Unit
Number.

Always jumper
J7-2 to J7-3 (left
most pins) to
enable DOUT3

Jumper J7-1 to
J7-2 (right most
pins) to connect
the DOUTS pin to
the TXD pin

Install jumper J6
to terminate the
RS-485
communication
lines.
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Jumpers l

J4 DIN1 to RXD

J3 Ext/ Intr Mtr
Pwr

Status LED

Description

This jumper is provided to support a future capability of
the PreciseFlex 400 robot. It determines whether pin 6
of the GSB Digital Input and Output Signal connector in
connected to the first local digital input signal DIN1
(standard configuration) or whether this pin is
connected to the RXD pin of the RS-485 connector.

NOTE: As shipped from the factory, this jumper selects
DINT input.

This jumper controls whether the power to drive the
motor comes from the External Motor Power Input
Connector or whether power is derived from the
internal 24 VDC logic power that is provided by the RS-
485 Signal / 24 VDC Power Connector. Most systems
require that an external power source be provided,
which permits higher powered motors to be driven and
voltages up to 48 VDC. However, for systems that
utilize a low power motor, it may be acceptable to
siphon some of the 24 VDC that normally powers the
logic of the GSB board. This eliminates the need to
provide a separate power supply and power cable. As
shipped from the factory, this jumper is set to select
external motor power.

This is a green and red LED that blinks to indicate the
operational status of the controller.

l Setting

Always jumper
J4-2 to J4-3 (top
most pins) to
enable DIN1

Jumper J4-1 to
J4-2 (bottom
pins) to connect
the DIN1 pin to
the RXD pin

For external
motor power
(standard),
jumper J3-2 to
J3-3 (top most
posts)

For nternal
power, jumper
J3-1to J3-2
(lower most
posts)

Unit Number/Compatibility Jumpers

In the low-level RS-485 communications, the "unit number" determines which GSB is the originator
or recipient of each message, not the position of the GSB board in the RS-485 daisy chain. This unit
number is configurable using a group of three jumper posts on the top of the GSB board. The unit
numbers can be arbitrarily assigned and do not have to be sequential, but they do have to be unique
within a controller system.
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The unit number also determines a keyword ("GSB_<unit_number>") that is specified to configure a
GSB board as a node in a controller's Servo Network.

NOTE: At the software application level, the network node number and not the GSB
board unit number determines how the GSB's motor and encoder are addressed.

In addition, this block of jumper posts include a pair of posts (J11) that determine if the GSB
operates in "native" mode (jumper installed) or "compatibility” mode (jumper removed). If a GSB3 is
replaced with GSB4, the J11 jumper on GSB4 should be the same as J11 on GSB3. Ifa GSB2 is
replaced with GSB4 (a rare case), the J11 jumper must be removed on GSB4. Also, it is required to
update GPL to 4.2k1.

For more information on node numbers and configuring the controller, refer to the Hardware and
Software Configuration section.

In the table below, the interpretation of the Unit Number Jumpers (J8, J9, J10) is provided. As
shipped from the factory, all of the jumpers are installed, which indicates GSB unit #1.

NOTE: The Unit Number Jumpers for the GSB are J8/J9/J10 whereas the GIO board
utilizes J7/J8/J9.

l J10 l GSB Unit GSB Keyword
In In In 1 GSB_1
Out In In 2 GSB_2
In Out In 3 GSB_ 3
Out Out In 4 GSB_4
In In Out 5 GSB_5
Out In Out 6 GSB_6
In Out Out 7 GSB_7
Out Out Out 8 GSB_8

Copyright © 2025, Brooks Automation 152



Appendices IntelliGuide Grippers Service Manual

Appendix I: Torque Values for Screws Manual Number: 662842 Rev. A

Appendix I: Torque Values for Screws

Use these torque values for all screws and fasteners unless otherwise stated.

Torque Values in Newton-Meters

1.6 0.18 0.15 0.00 0.00 0.00 0.00
2 0.37 0.31 0.00 0.00 0.00 0.00
25 0.77 0.64 0.00 0.00 0.00 0.00
3 1.34 1.12 0.56 0.51 0.83 0.75
4 3.16 2.63 1.31 1.17 1.53 1.38
5 6.48 5.40 2.66 2.39 3.11 2.79
6 10.96 9.14 4.50 4.05 5.40 4.86
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