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Safety Setup Manual Number: 671200 Rev. A

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.

1 Copyright © 2026, Brooks Automation
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Part Number: 671200 Rev. A Explanation of Hazards and Alerts

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

« 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

Copyright © 2026, Brooks Automation 2
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Signal Words and Colors

Signal words and colors label the threat level for potential harm or trouble.

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 a
black border.

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 a 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 a
black border.

Notice indicates a situation or unsafe practice which, if

N OTI C E not avoided, may result in equipment damage.
The Notice signal word is white on a blue background

with no icon.

Alert Example

The following is an example of a Warning hazard alert.

3 Copyright © 2026, Brooks Automation
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Le]

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

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

Number Description

1. How to avoid the hazard

Source of hazard and severity

General alert icon

2
3
4, Signal word
5 Type of hazard
6

Hazard symbol(s)

Copyright © 2026, Brooks Automation 4



1. Safety PreciseFlex c5 Robot Service Manual

General Safety Considerations Manual Number: 671200 Rev. A

General Safety Considerations

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.

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.

« 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 or severe injury.

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

5 Copyright © 2026, Brooks Automation
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/1\ CAUTION

Unauthorized Service

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

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

/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.

» 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.

Copyright © 2026, Brooks Automation 6
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General Safety Considerations Manual Number: 671200 Rev. A

/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.

7 Copyright © 2026, Brooks Automation
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Electrical Hazards

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

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.

/N
/N

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

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.

Copyright © 2026, Brooks Automation
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Electrical Hazards Manual Number: 671200 Rev. A

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.

9 Copyright © 2026, Brooks Automation
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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 alifting device and cart rated for the weight of the drive or arm. %
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.
« Always properly restrain the product when moving it.

« Never operate the robot unless it is rigidly mounted.

/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.

Copyright © 2026, Brooks Automation 10
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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@brooks.com.

11 Copyright © 2026, Brooks Automation
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2. Service Procedures

Introduction

Robot servicing should be performed with care and a clear understanding of the procedures.
Training is recommended and is available through Brooks training programs in Livermore,
California, and Steillingen, Germany. Follow all instructions closely, and do not adjust PAC file
settings unless directed by trained personnel.

Recommended Tools

The following tools are recommended for these service procedures:
« Gates Sonic Belt Tension Meter, Model 507C, for checking timing belt tension

« A set of metric “stubby” hex L-keys, for example McMaster Carr PN 6112A21 with 1.5, 2.0, 2.5,
3.0,4,5,and 6 mm L Keys

o A set of metric hex drivers including 1.27, 1.5, 2.0, 2.5, and 3.0 mm driver, for example
McMaster Carr PN 52975A21

e Metric ball end hex drivers, 4.0 mm and 5.0 mm for M5 and M6 SHCS
« A pair of tweezers or needle nose pliers

« A pair of side angle cutters

« Small flat bladed screwdriver, with 1.5 mm wide blade typical

General Belt Tensioning

The PreciseFlex c5 has been designed to make belt tensioning simple. See Belt Tensions and the
Gates Tension Meter for belt tension specifications

Copyright © 2026, Brooks Automation 12



2. Service Procedures PreciseFlex c5 Robot Service Manual

Replacing Belts and Motors Manual Number: 671200 Rev. A

Replacing Belts and Motors

The timing belts and motors are designed to last the life of the robot. It is not expected that they will
need to be replaced in the field. Should a motor need to be replaced, the robot should be returned to
the factory. While there are procedures at the end of this manual for replacing the Z-axis drive belts
and motor, only trained service personnel or engineers should attempt these procedures.

Updating Robot PAC Files

PAC files contain important robot data such as GSB node addresses, link lengths, joint limit stops,
nominal speeds, servo tuning, joint zero-positions and calibration information. They exist in the flash
memory of the controller and are needed for the robot to work properly. Different sets of PAC files
exist for different configurations of PreciseFlex robots; a robot on a linear rail with an IntelliGuide
gripper will have different PAC files than a robot without a linear rail and with a pneumatic gripper.
This is the procedure for installing new PAC files.

The following data is overwritten and lost when overwriting with new PAC files:
» Robot Encoder Offset (Data ID 16120)

« Rail Orientation Configuration (Data ID 16050)
o Commutation Offset (Data ID 10775)

The following data is related and should not be deleted when installing new PAC files:
« Cogging compensation tables (Controller: Flash/Sys/Comp)

Always perform a complete controller backup before modifying anything on the flash memory.
When in doubt, email support_preciseflex@brooks.com.

Procedure Overview

The general procedure is as follows:

1. Install correct PAC files
2. Configure linear rail orientation (if applicable)

3. Run robot calibration

Robots from the c-Series will need to perform the following procedures:

4. Update the commutation offsets

5. Update the cogging compensation (as needed)

13 Copyright © 2026, Brooks Automation
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2. Service Procedures
Updating Robot PAC Files

Accessing the Correct PAC Files

New PAC files to be used for updating the original robot PAC files can be found in the robot flash
memory under flash/config_other. The folder or zip file names describe their configurations. They
follow one of two naming conventions.

Older naming convention:
« Robot Name

o "L"=Linear Rail

o "X"=Extended Reach Robot
e "S"=Spring Gripper

e "D"=Dual Gripper

Newer naming convention:
* Robot Name

« "Rail" = Linear Rail

e "23N Spring Gripper" = IntelliGuide s23 or v23 Gripper

e "60N Spring Gripper" = IntelliGuide s60 or v60 Gripper

» "23N Dual Spring Gripper" = IntelliGuide s23D Gripper

The version of the files is a number-letter combination. It can be found in the file name and can also
be found on the robot browser-interface page at the end of the System Name. It is important to
install new PAC files that match the version of PAC files originally installed on the robot.

=) Brooks

PreciseFlex™

TApplication We

System: PreciseFlex c551|Prod_BO4B

gout | Help

Selact Rabot

System Setup D
izards and Setup Tools

Parameter name

Green = restart required

Red = high power must be off

Robot: 1, PreciseFlex c5 5231

Parameter value

100

Controller manufacturer

ardware Tuning and Diagnostics o

Co

troller model

Fu

Brooks Automation

PF100.6

hardware version

Elparameter Database 102
= 103

Fu

CPU 10-104.6-25, FPGA 6.1 09-11-2024, JMP 0, PWR -1, RMIT

software version

= controller =

Software version

105

GPL 5.1D4, Apr 25 2025, Release, ECM

3

Software revision

105

1

Software edit

404

107

Software date

Apr 25 2025

Software qualifier

Releasa

Caontrollar name

PrecisaFlex cSslfProd_Bo4s |

. G5B Serial Ports

Controller serial number

0004FF-06400207

If the correct version number is not known, contact support preciseflex@brooks.com.

Copyright © 2026, Brooks Automation
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Updating Robot PAC Files Manual Number: 671200 Rev. A

Installing New PAC Files Procedure

Step Action

1. Establish a connection to the robot via the controller's web server interface.

Navigate to Admin > Setup > Parameter Database > Servo Parameters > Com-
2. mutation Process and locate DatalD 10775 Commutation Offset. Copy the values dis-
played in the text field.

3. Paste the copied values into a separate document for temporary reference.

4. Connect to the robot using an FTP client such as WinSCP or FileZilla.

Ensure caching is disabled in the FTP client settings.
! Advanc;;;ite;mgng; Tt ?—-. N X

| | Envirenment Directories

(] Synchronize browsing

Recycle bin
i ETP

Connection
.. Proxy JROMDISK

MNote

8 Remember last used directory
Remote directory:

Local directory:
C:\Usersh

5 Local directory is not used with Explorer interface,
Directory reading options

[T Cache visited remote directories

(] Cache directory changes Permanent cache
Resolve symbolic links

[ Fellow symbolic links to directories

: Color w Cancel | Help_i i
6. Copy the contents of flash/config from the robot to a local computer as a backup.
7. In the FTP client, navigate to the directory flash/other_config.

Select the appropriate PAC files based on the desired configuration of your robot.

X: Extended Reach

L: Linear Rail

S: IntelliGuide v23, s23, v60 or s60 Gripper
8. D: IntelliGuide s23D Gripper

These are combined to form the configuration of the robot. For instance, “SL” = PreciseFlex
robot with IntelliGuide gripper and linear rail.

NOTE: The “Prod” designation indicates the type of IntelliGuide Gripper (v23/s23 vs
v60/s60).
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Step Action

Copy the files from the selected subfolder and overwrite the existing files in flash/config.
9. NOTE: Wait at least 15 seconds for the controller to finish writing to flash memory.
Interrupting this process too early can result in flash-memory corruption.

10. Power cycle the robot.

Verify installation by accessing the robot homepage. If no fatal errors are present,

1. installation is complete.

12. Re-enter the saved values from step three into DatalD 10775 Commutation Offset.

Select Save All to Flash.
13. NOTE: Wait at least 15 seconds for the controller to finish writing to flash memory.
Interrupting this process too early can result in flash-memory corruption.

Calibrate the robot. See Calibrating the Robot: Setting the Encoder Zero Positions for more
information on performing the calibration procedure.

14.
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Changing PAC Files Without Recalibration

This procedure is intended only for situations where original PAC files have become corrupted and

require replacement. It is not intended for configuration changes such as adding or removing a
linear rail or IntelliGuide gripper.

Step Action

1. Establish a connection to the robot via the controller's web server interface.
From the homepage, select Admin, then navigate to:
Setup > Parameter Database > Robot > Calibration Parameters > Servo Settings
| 2 Brooks Syste
PreciseFlex™
i!' Wizards an‘d— Setup Tools
# Hardware Tuning and Diagnost
= parameter Database
#" Controller
=l Robot: PreciseFlex 400SX
=" Joint/Cartesian control
Basic parameters
2_ Traj Gen switches
Misc DIO/AIO
Joint/motor factors
Mation timing values
Dynamic parameters
Homing/jogging
Datalogging
# servo parameters
¥ Servo variables
=" Calibration parameters
Misc
Stop limits
Latch settings
Locate DatalD 16120 Calibration home offset, mcnt and copy the values displayed in the text
field.
NOTE: The image below is for reference only. The values must come from the original PAC
files installed on the robot. The values shown in this procedure may differ from those on the
actual system.
Parameter name Robot: 1
3 ID Green = restart required il
Red = high zl;fwer must be Paraneser aalee
16120 Calibration home offset, 0.0,0,0 |
mcnt
16653 | Commutation position at sfougig —q I
zero index, mant
| Cancel changes I I Set new values I | Save All to Flash
4. Paste the copied values into a document for temporary reference.
5 Navigate to Admin > Setup > Parameter Database > Servo Parameters > Commutation
) Process and perform steps three and four above for DatalD 10775 Commutation Offset.
17
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Updating Robot PAC Files

Step Action

6. Perform steps four through eight from "Installing New PAC Files Procedure" on page 15.

Part Number: 671200 Rev. A

After PAC file replacement, return to:

7. Admin > Setup > Parameter Database > Robot > Calibration Parameters > Servo
Settings

8 Re-enter the saved values from step four into DatalD 16120 Calibration home offset, mcnt and
’ DatalD 10775 Commutation Offset.

Navigate to the Operator Control Panel and select Enable. Wait for the audible click.

2 Brooks System: PreciseFlex 400P Handler Prod_C44B
PremseFIe i
ocks | Utilities | Applhic iab Logout | Help
Control Panels
Operator Control Panel SYSIE“I Mtﬁsages L“‘
Virtual Pendant
1 Web Dialog -3140, "*Encoder communication error® Robot 1: 4" 06-29-2022 07:31:00.
H "*Encoder communication errer* Robot
Virtual Robots ‘Enmdercnmmummnon error™ Robot
*Communication
Local 1/0.
Remate 1/O
System Information
9 Robot Status Clear Messages

€ Off: switch on wait

Select Operation

= EREE
System 1de

[0 ___|%

10. |[Select Home to apply the previous calibration.
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Configuring the Linear Rail Orientation

When installed on the linear rail, the PreciseFlex c5 Robot is limited to one orientation, positioned
facing the blue linear-rail end cap.

\ Blue end cap indicates
c-series linear rail

Rail Orientation for PreciseFlex c5

After mounting the robot and installing the correct PAC files, verify the configuration in the PAC files.

Step Action

1 In the browser interface, go to Admin > Setup > Parameter Database > Robot >
) Calibration Parameters > Misc.

Under Data ID 16050, the 5th parameter should already be set to -90.

Parameter name

D Green = restart required

Red = high power must be |
off

Robot: 1, PreciseFlex 3400SXL

Parameter value

16000 | Robot serial number PF34-20000 |
2. Kinematic dimensional

16050 onstants 0, 302, 289, 0,F90] t_), 0,0,0,0,0,0,0,0,0,0 |

16051 || Tool set at restart 0,0,162,0,0,0

16052 [ Base set at restart 0,0,0,0,0,0

16060 | Conveyor robot nominal 0,0,0,0,00 I
|transform s

16061 Conveyor robot limitl 0,0,0,0,0,0 |
[transform |
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Running Cogging Compensation

In events where the flash memory becomes corrupted, cogging compensation must be executed on
PreciseFlex c-Series robots. Cogging compensation is performed at the factory and should
otherwise not be performed by users. Cogging compensation can only be executed if the robot’s
working envelope is clear of obstacles as it will move its joints through their full range of motion.

NOTE: Linear rails will not move.

From the browser interface or GDS, load and run the GPL program "gen_cctable." The Dialog
Manager can be used to follow the process.

The general procedure is:

Step Action

1. Backup the entire controller flash memory.

Load and Run the "gen_cctable_XX" GPL program via the browser interface or GDS.

E‘E} Guidance Development Studic: 5.3.3.7
Controller Vision General Applications  Visualizer Find  Window
Scan Controller Start B Stop

Start w/Break Tl Stop All

2,
By | 192.168.0.1 Compile IF'rcuject gen_cctable 12 HI
Conneclion Project Control
GPLPFGjEttS e B e e e e LN
Hen X 7B &1 .

Memory 33 of 113.40 MB Used
{ gen_cctable_12 H

3. Open the Dialog Manager to follow the prompts.
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Manual Number: 671200 Rev. A

Step Action

Select the robot model.

Dialog Manager ---------------------------------------------------------------------------- w I

i

Select System

C3

C5, C10
cs

EBox }1 170mm
| EBox_J2 116mm Elbow |

| EBox_J2 116mm Wrist |

| Advanced Options |
| Quit |

Enter the robot’s serial number, found at the base of the robot (this example is from a

PreciseFlex c8A).

NOTE: Robot will start moving.

Dialog Manager -

Input Serial Number

Okay |C8A-2505-1C-00030

The display will list the motor currently being tested.

DAl MBNAGEE 5505 S S 050

AXIS 1 TESTING IN PROGRESS

21
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Part Number: 671200 Rev. A Updating Robot PAC Files

Step Action

The dialog manager will display either “Test Done With Warning” or “Test Done without
Warning.”

7 Dialog Manager

TEST DONE WITH WARNING

If errors occur, the support team should be emailed with a copy of the Console Output
Window text along with each reported error including the code and message. If no
warnings or errors occur, select Exit to exit the cogging compensation procedure.

Dialog Manager

8. Test Results

| Show Current Loop Test Warning |

| Show Step Test Warning |
| Exit |

9. Repeat step one to backup the flash memory.

The following files are generated by the GPL Program:

» Thelnternet » 192.168.0.1 » flash » sys » comp

MNarne - Size Type

D C03-2501-24-00013.log 6 KE Text Docurnent
D C3-00006.l0g 3KBE Text Docurnent
E C2-00006-J2.10g 3KB  Text Document
E| c3-00013.J0g DKB Text Document
|:| ccMNTablel102.ccg 15KB CCGFile
ccMTableD102.raw 17KB  RAW File

EI ccMTable0103.ccg 22KB CCGFile
ccMTable0103.raw 26 KB RAW File

D ccMTablel1d.ccg 21KE CCGFile
ccMNTabled10d.raw 26 KB RAW File

[ ccPTabled102.ccq 15KB CCGFile
ccPTable0102.raw 15KBE  RAW File

|:| ccPTabled103.ccg 22KB CCGFile
ccPTableD103.raw 22KB RAW File

D ccPTableld104.ccg 21KB CCGFile
ccPTableD104. raw 22KB RAW File

D test.log 3KE Text Docurnent
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Updating Robot PAC Files Manual Number: 671200 Rev. A

Generating the Commutation Offset

In cases where DatalD 10775 Commutation Offset cannot be recovered or carried over to new PAC
file installation, users can generate the commutation offset without running the full cogging
compensation routine. While the cogging compensation routine requires full range of motion of the
robot, the commutation offset can be generated with limited space (~30 degrees per jointin
whatever starting position is available).

NOTE: The same approach can be used for cogging compensation when performing
the process one axis at a time.

The general procedure is:

1. Backup the entire controller flash memory.

Load and Run the "gen_cctable_XX" GPL program via the browser interface or GDS.

=£'a~ Guidance Development Studic: 5.3.3.7
Controller Vision General Applications  Visualizer Find  Window
Scan Controller Start B Siop

Start w/Break Tl Stop All

2,
By | 192.168.0.1 Compile IPrcuject: gen_cctable_12 -'I
Connection Project Control
GPL Progechs. i R B B B L e o x

P E X 7 B& Xt
Memery 8% of 113.40 MB Used
[ gen_cctable_12 ‘

41

3. Open the Dialog Manager to follow the prompts.
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Select Advanced Options.

Dialog Man@ger - s s s w o

Select System

C3

C5,C10
ca

EBox_J1 170mm

| EBox_J2 116mm Elbow |
EBox_J2 116mm Wrist

Advanced Options
Quit

Enter "0" in the Generate Table Mask field. Within the Test Mask field, enter the following
values below based on the c-Series robot:

¢ PreciseFlex c5="13"forjoints 1, 3, and 4
e PreciseFlex c10="13" for joints 1, 3, and 4

o PreciseFlex c8A ="5" for joints 1 and 3

Dialog Manager

Input Test and Generate Table Mask

Test Mask [13
Generate Table Mask |

[ okay || Back |[ auit

Copyright © 2026, Brooks Automation 24



2. Service Procedures
Updating Robot PAC Files
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Enter the robot’s serial number that can be found at the base of the robot (this example is

from a PreciseFlex c8A).

NOTE: Robot will start moving.

Dialog Manager

6.
Input Serial Number
Okay |caA-2505-1C-00030
The display will list the current motor currently being tested.
Bialog Mahiager,: SR nEsr s e e e R e S R T T
7.
‘ AXIS 1 TESTING IN PROGRESS ‘
The dialog manager will display either “Test Done With Warning” or “Test Done without
Warning”.
Dialog Manager -
8.

‘ TEST DONE WITH WARNING

Dialog Manager

If errors occur, the support team should be emailed with a copy of the Console Output
Window text along with each reported error including the code and message. If no warnings
or errors occur, select Exit to exit the cogging compensation procedure.

Test Results

| Show Current Loop Test Warning |

| Show Step Test Warning |

| Exit |

25
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Calibrating the Robot: Setting the Encoder Zero Positions

Cal_PP is a service program that must be run to set the zero positions of the absolute encoders on
each motor. The zero positions must be re-established if any of the motors are replaced, their
cables disconnected for a long duration, or the encoder backup battery has been disconnected.

Cal_PP is supplied on the flash drive of the robot and is available in the Support area of the Brooks
website at https://www.brooks.com/support/brooks-preciseflex-support/software-updates/.

To run Cal_PP, the controller must be configured to run GPL programs, and Cal_PP must be loaded
into the controller's memory.

Tools Required

« Calibration Kit with M6 X 70 and M3 x 32 mm dowel

To define the zero positions of the PreciseFlex c5 robot axes using Cal_PP, perform the following
procedure.

Step Action

Switch on the robot and wait for boot up to complete. There is no need to enable robot motor
power.

NOTE: Perform this procedure with the motor power off so the robot does not move.

The CALPP program is typically installed at the factory and should be loaded into flash
memory. In the controller's browser interface, go to Admin > Control Panels > Operator
Control Panel, and click Unload to unload any currently loaded programs.

Select Operation

2

] ! JIU %% et
-lﬂmn‘ﬂmﬂﬂ?ﬂmmlm+
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Calibrating the Robot: Setting the

Encoder Zero Positions Manual Number: 671200 Rev. A

Step Action

Click Load.

Select Operation Mode - GPL:

P o

90 100 + ‘:

- 10 20 30 40 S0 &0 70 B8O

This displays a list of projects that are in the flash disk and available for execution. Click
CALPP_RevXX

System Messages ET

| =3140, **Encoder communication error™ Robot 1: 2® 02-01-2004 08:00:17.361
=3140, "*Encoder communication arrar® Robot 1@ 17 02-01-2004 08:00:17.361

Highlight Project
and click 'Select’

CALPP RevXX
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Step Action

When ready to execute the project, click Start.

Select Operation Mode - GPL:

| Load | Pause I
5.
Unload |[
- 10 20 30 40 S0 &0 70 BO ‘!ﬂ:ﬂ + I
After clicking Start, the Dialog Active button will display at the top. Click the Dialog Active
button to begin the calibration steps
System Messages Dialog Active mEEa

Robot Status Clear Messages

Select Operation Mode - GPL:Cal_pp_rev38
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System Messages

An application should start and prompt the user to confirm the correct robot position for
calibration, the height of the robot, and the length of the linear rail (if installed).

GPL Dialog

Encoder Zero Position Calibration, Rev 16

FEE WARNING * **

Executing this procedure modifies the zero positions
of some or all of the robot’s axes. You should only
execute this procedure if you have read the Service

7- Chapter of your robot's Hardware Manual and are

robot's calibration data.

sure that you wish to PERMANENTLY change this

Continue Quit
0

10 20 |30 40 50 60 70 80 90 100 +

This robot has ABSOLUTE ENCODERS in one or
This procedure can either: (1) clear all

multi-turn AND set the
zero position of all axes, or (2) just clear all
bsol multi-turn The first

procedure must be perfermed if the zero position of
any axis must be set. | -, due to inacc i
inherent in this procedure, after the zero positions
are set, any taught points must normally be
retouched. The second procedure can be performed
if the axis zero positions are set but the absolute
encoders have lost their battery power. This will
permit formerly taught locations to continue to work

Please select what is to be done:
Clear multi-turn counters and set axis zero

Only clear multi-turn counters

= 10 /20 30 40 |50 60 70 |80 90 100

29
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Step Action

Manually move the robot into the configuration shown below.

Counterclockwise

Step Action

A Lower Z to hard stop (-2mm)

B Insert the M6 X 70 mm long pin here to center J1 (0 degrees).

Cc Rotate J3 counter-clockwise to a hard stop (350 degrees).

D Rotate the gripper counter-clockwise, as viewed from above, until it is positioned
beneath the outer link (-180 degrees, as shown).

E Remove the outer link cover held in place by (4) M3 x 20 mm SHCS with lock

washers.

Copyright © 2026, Brooks Automation 30



2. Service Procedures PreciseFlex ¢5 Robot Service Manual

Calibrating the Robot: Setting the

Encoder Zero Positions Manual Number: 671200 Rev. A

Step Action

At the end of J4, insert M3 x 32 dowel pin calibration pin.

9.
10 After the robot is correctly positioned, click Execute to execute CALPP. The CALPP
" |application takes about one minute to run.
11 Ensure that the pin is removed from the base rotation plate and the calibration pin from the

outer link of the ¢5.

After calibration is complete, move all the axes a few millimeters away from the hard stop.
12. |Failing to do this will produce a PID error on J2 because the lower hard-stop is exerting an
upward force on the arm.

Remove the calibration pins before enabling power and homing the robot. Calibration does not
take effect until the robot is homed.

13. |Power cycle is not necessary; it is only needed if a PAC file change has been made. For PAC
file changes, refer to Updating Robot PAC Files.

NOTE: Robot does not need to be power cycled after calibration.
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Replacing the Power Supplies

Replacing the Power Supplies

A\ DANGER

Electrical Shock

Turn off the AC power before replacing the power supplies.

Tools Required

e 2.0 mm hex driver or hex L wrench

¢ 2.5 mm hexdriver or hex L wrench
Spare Parts Required

« New Power Supply (one of the following):
e 24 VDC Power Supply, 150W (PS10-EP-24150)

« 48VDC Power Supply, 500W (605889)

To replace the power supplies, follow this procedure.
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Step Action

On the facilities panel, turn off the robot power and unplug the AC power cord, loopback
connector, and Ethernet connector. Remove the (6) M3-6 FHCS holding the panel to the base.

T

g
Loopback
Co nnctacr

Lay the robot on its side with the arm well supported. Remove the (7) M3-6 FHCS holding the
bottom cover to the base Olising.

G G

33
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Step Action

Pull the back plate away from the base housing so the cable connectors on the controller are
accessible. Disconnect the harness connectors from the controller.

3.

Remove the dump resistor by removing the (2) M3-5 SHCS. When re-installing the dump
resistor, use Loctite 222 on the SCrews.

A |

.y —
.....

T :

F= et )

W T e

A wr o A

V

If only the 24 V power supply is being replaced, the harnesses connected to the 24 V unit are
removed, followed by removal of the (4) M3-8 SHCS and the power supply. The new power
supply is then installed and the harnesses reconnected.

e
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Step Action

If only the 48 V power supply is being replaced, remove the M4-6 SHCS and M4-8 SHCS

holding the power supply bracket to the base housing. The M4-8 SHCS has a star washer

between the bracket and the (2) ground wire lugs.
. y— : - =

o )
ol
[T

.

There are (2) M4-6 SHCS holding the power supply bracket to the base housing under the
harness plate with screw access holes. Loosen the (2) M4-6 SHCS just enough to slide out the
power supply bracket to gain access to the 48 V power supply.
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Step Action

Pull the power supply bracket away and on an angle to free the bracket from the base housing.
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Step Action

The open slots slide onto the loosened (2) M4-6 SHCS when re-installing.

10.

1.

12. Re-install all the components in reverse order.

37 Copyright © 2026, Brooks Automation



Brooks Automation 2. Service Procedures

Part Number: 671200 Rev. A Replacing the Robot Main Controller

Replacing the Robot Main Controller

4\ DANGER

Electrical Shock

Turn off the AC power before replacing the robot controller.

Tools Required
¢ 2.5 mm hex driver or hex L wrench

e 2.0 mm hex driver or hex L wrench

¢ 5.0 mm socket driver

Spare Parts Required
e Guidance Controller, PFD0X3 (890242-0001)

Prior to replacing the controller, if the controller will boot up, make copies of the robot PAC files
(config directory), any project files (projects directory), and the “Sys” files (sys directory). These files
can be copied using ftp://192.168.0.1/flash or the IP address of the controller.

To replace the robot main controller, follow this procedure.
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Step Action

On the facilities panel, turn off the robot power and unplug the AC power cord, loopback
connector, and Ethernet connector. Remove the (6) M3-6 FHCS holding the panel to the base.

1.
Cable
Pull the back plate away from the base housing so the cable connectors are accessible on the
controller. Disconnect the harness connectors from the controller.
2,

Dump resistor -
2 Connectors
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Step Action

Disconnect connectors
3.
4 Prior to replacing the controller, check the RS-485 termination jumpers. See "RS-485 Network

) Termination with Linear Rails" on page 42 for more information.

Remove the PFD03X controller by removing the (3) M3-8 mm SHCS and the D-sub standoffs

from the connector side of the panel.
5.

Dump resistor -
2 Connectors

6. Replace the controller and connect the cables as shown above.
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Step Action

Replace the connector panel. Place all harness cables and wires neatly into the base, and be
7. careful to not pinch any wires while installing the connector panel to the base with the (6) M3-6
FHCS.

Reload the robot PAC files (config directory), any project files (projects directory), and the
“Sys” files (sys directory), from a PC. These files can be copied using ftp://192.168.0.1/flash or
the IP address of the controller.

FTP directory /flash/ at 192.168.0.1

8. To view this FTP site in File Explorer: press Alt, click View, and then click Open FTP Site in File Explorer.

Up to higher level directory

01/01/1570 12:00AM Directory .
04/13/2020 02:41FPM Directory ..
0L/27/2020 05:19FM Directory config
04/03/2020 03:35PM Directory projects
04/03/2020 03:34FM Directory sys

9. Recalibrate the robot. See Calibrating the Robot: Setting the Encoder Zero Positions.
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RS-485 Network Termination with Linear Rails

The PreciseFlex c5 robot uses an internal RS-485 network to communicate between the main robot
controller (located in the base) and the GSB servo boards. To maintain signal integrity and improve
noise immunity, termination resistors are installed at the ends of the RS-485 network. This
termination is enabled by a jumper installed on J6 of the main robot controller.

When the PreciseFlex c5 robot is installed on a linear rail, the RS-485 network is extended to the
GSB inside the linear rail. It is then necessary to remove the J6 jumper deactivating the termination
resistors on the main controller. C-series linear rails are pre-configured with the necessary
termination resistors in place.

To remove the J6 jumper on the PreciseFlex c5 robot, follow the procedure below.

4 DANGER

Electrical Shock

Turn off the AC power before replacing the robot controller.

Tools Required
e« 2 mm hexdriver or hex L wrench

» Needle nose pliers

Spare Parts Required
+ None
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Rails

Step Action

On the facilities panel, turn off the robot power and unplug the AC power cord, loopback
connector, and Ethernet connector. Remove the (6) M3-6 FHCS holding the panel to the robot
base.
(oo

Loopback
Connector
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Step Action

Move the J6 jumper over one position so that the termination resistors are not connected. By
moving the jumper over one position, the jumper is still available if the robot is later removed
from the linear rail.

J6

Close the back panel and secure with screws. Be careful to not pinch any wires while securing
the connector panel to the robot base with the (6) M3-6 FHCS.

Replacing the J1, J3, and J4 Motors

The J1, J3, and J4 motors are not field-serviceable. These motors are designed to operate for the
full service life of the robot and are not expected to require replacement in the field. Service for the
J1, J3, and J4 motors must be performed through an RMA at the Brooks facility in Livermore, CA.
For assistance, contact Brooks Automation Technical Support at support_preciseflex@brooks.com.
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Replacing the J2 (Z- axis) Motor

4 DANGER

Electrical Shock

Disconnect the AC power before replacing the motor assembly.

Tools Required
e 2.5 mm hexdriver or hex L wrench

¢ 3.0 mm hex driver or hex L wrench
¢ 4.0 mm hex driver or hex L wrench
o Loctite 243

Parts Required
¢ J2 Motor Assembly (PFO0-MA-00028)

To replace the Z axis motor assembly, perform the following procedure.

Step Action

1 Turn off power to the robot, unplug the AC power plug, and remove the connectors from the
) base of the robot.

2. Follow the steps in Tensioning the J2 (Z Axis) Belts to remove the top plate and front cover.
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Step Action

Remove the screw compressing the J2 motor tension spring and the (2) M4-25 SHCS, flat
washers, and lock washers that attach the J2 motor mount bracket to the Z column.

3. 2X M4-25 SHCS

for Motor Bracket |

Stage 1 Belt
Tension Spring

4. Slide the J2 stage 1 timing belt off the large idler pulley.

5. Slide the J2 motor and motor mount bracket assembly out of the Z column.

6. Remove t.he J2 m.otor assembly from the J2 mo.tor mount bracket and replace it with the new
motor, using Loctite 243 on the M5 screws holding the motor to the bracket.

7. Replace the components in reverse order

8. Compress the tension spring to 5.5 mm under the washer with the M4 motor bracket locking

screws slightly loose, then tighten the screws.

9. Recalibrate the robot. See Calibrating the Robot: Setting the Encoder Zero Positions.
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Tensioning the J2 (Z Axis) Belts

Tensioning the 1st Stage Belt

4\ DANGER

Electrical Shock

Removing the rear cover allows access to the AC power terminals.
Disconnect the AC power before tensioning the belts.

Tools Required
¢ 2.0 mm hex driver or hex L wrench

¢ 3.0 mm hex driver or hex L wrench

¢ 4.0 mm hex driver or hex L wrench

To tension the 1st stage belt, perform the following procedure.

Action

1. Turn off the robot's power and unplug the AC power cord.
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Part Number: 671200 Rev. A Tensioning the J2 (Z Axis) Belts

Step Action

Move the robot's arm up before accessing the inside of the Z Axis.

Measure the length of compressed spring on the four screws of the lower tape seal brackets so
the tape seal tension can be set properly during reassembly.

Remove the (4) M2.5-18 SHCS and (4) springs and slide the lower tape seal brackets off the 3
mm dowel pins on the bottom of inner link.

Tape Seal
Tension Spring

Lower Tape
Seal Brackets |

4. Remove the inner link cover, and disconnect the LED connector from the GSB. Set it aside.
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Step Action

Remove the (4) M3-5 BHCS and washers holding the tap seal to the upper brackets on the top
side of the inner link.

5.

Remove the (4) M5-40 SHCS holding top plate to the Z-Axis extrusion. Remove the (2) M4-40

SHCS holding front cover to top plate.

Top Plate
| M5-40 SHCS

6.

| M4-40 SHCS

| Front Cover

, .
Tape Seals a _I:
an

Remove the top plate by pulling away from the Z-axis extrusion. The front cover must be
7. guided carefully while the top plate is removed, ensuring the tape seals move smoothly out of
the channels in the Z-axis extrusion and front cover to prevent damage.

Remove the front cover, which is seated on two dowel pins on the bottom plate, and set it
aside.
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Step Action

Once the top plate has been moved far enough away from the Z-axis, the tape seals and lower
brackets will align near the bottom plate.

9.
10 Loosen the (2) M4-25 SHCS on the J2 motor adaptor bracket to allow the motor adaptor
" |bracket to slide up and down.
Adjust the M4 tension screw compressing the spring assembly. The tension spring should be
compressed until the spring length is 5.5 mm under the washer.
11.

2X M4-25 SHCS

for Motor Bracket |
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Step Action

12 After adjusting the tension screw, tighten the M4-25 SHCS to lock the assembly in place.
) Installation is the reverse of removal.

13 Ensure that the tape seals are not damaged when re-installed into the channel of the front
" |cover and the Z-axis extrusion.

Tensioning the 2nd Stage Belt

4\ DANGER

Electrical Shock

Removing the rear cover allows access to the AC power terminals.
Disconnect the AC power before tensioning the belts.

Tools Required
« Gates Sonic Belt Tension Meter

¢ 2.5 mm hexdriver or hex L wrench

¢ 3.0 mm hex driver or hex L wrench

Part Required
« J2 Stage two belt

To tension the 2nd stage belt, perform the following procedure.

Step Action
1. Turn off the robot's power, and unplug the AC power cord.
2 Follow the steps in the previous instructions for Tensioning the 1st Stage Belt to remove
) top plate and front cover
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Part Number: 671200 Rev. A Tensioning the J2 (Z Axis) Belts

Step Action

Loosen the (2) M4-25 SHCS and M5 shoulder screw on the upper idler plate.

Tension Adjustin Upper Idler Plate
Screv{t i r X | M5 Shoulder
3 Screw
3 e P :
a0 - ;
AN T
3 U f"”*- R r,
% v )
2X M4-25 SHCS :
Measure belt
on this side so
Vgl spanis correct e

Set the tension to the value in Belt Tensions and the Gates Tension Meter by adjusting
the M5 set screw, which pushes on a spring in the Z-axis idler plate.

5. Re-tighten the three screws and replace the front cover and top plate.

Alternate Method

For the 750 mm and 1160 mm Z-travel robots, obtaining an accurate tension reading
can be challenging because the belt spans are long, measuring 880 mm and 1290 mm
respectively, resulting in low vibration frequencies.

6. In this case, it may be easier to position the Z-carriage so that the span from the top idler
pulley to the Z-carriage is 530 mm, which matches the span of the 400 mm Z-stroke
when measured on the left side of the belt as shown above.

With the carriage positioned to create a 530 mm span, tension can be measured on the
right side of the belt for these longer Z-stroke robots, using the tension and frequency
values specified for the 400 mm Z-stroke.
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Replacing the J2 (Z-Axis) GSB4X

4 DANGER

Electrical Shock

Removing the front cover allows access to the AC power terminals.
Disconnect the AC power before replacing the encoder battery.

Tools Required
e 2.0 mm hexdriver

¢ 2.5 mm hexdriver or hex L wrench

Parts Required
o GSB4X, PreciseFlex c5, ¢10, c8a (589629-0001)

To replace the Z axis GSB4X, perform the following procedure. See "Harness Connections and
Jumpers for GSB4X" on page 102 for more information.

Step Action

1. Turn off power to the robot, and unplug the AC power plug.

2 Follow the Step 1 through 6 of the procedures above for replacing the encoder battery for the
) Z-axis to gain access to the GSB4X.
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Step Action

Remove the GSB4X by removing the (4) M3-10 mm SHCS and unplugging the cable
harnesses.

[ 7-axis GSB4X |

3.
4 Replace the GSB4X and re-attach the cable harnesses. Restrain harnesses with cable ties
) so the harnesses are placed in a similar position as before replacement of GSB4X.
Set the jumpers correctly for the address and termination.
Remove JB
Install jumpers
only on J9, J10
and J11
-
RN} -:k ¥y
5.

(rFf

TR

O.
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Step Action

6.

Follow the procedure for Z-axis battery replacement to install the top plate/front cover
assembly and tape seals.

Recalibrate the robot. See Calibrating the Robot: Setting the Encoder Zero Positions.

NOTE: If the “Encoder Battery Down” error message displays, the robot must be re-calibrated after
this procedure.

55

Copyright © 2026, Brooks Automation



Brooks Automation 2. Service Procedures
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Checking the Encoder Batteries Voltage

PreciseFlex c5 robots are equipped with multi-turn absolute encoders that keep track of the robot
position even when AC power is disconnected from the robot. To maintain encoder position, the
encoders are backed up with batteries. The encoder batteries are designed to last for several years
with robot power off. With robot power on, there is no drain on the battery.

The system monitors the battery voltage. The nominal battery voltage is 3.6 V. When the battery
voltage drops to 3.3 V, an error message “Encoder Battery Low” is displayed. At this level, the
absolute encoder backup function will still work. However, the battery should be replaced. If the
voltage drops to 2.5 V, an error message “Absolute Encoder Down” is displayed. At this point, the
absolute encoder backup function will not work.

Tools Required

¢ 2.0 mm hex driver or hex L wrench
¢ 3.0 mm hex driver or hex L wrench
¢ 4.0 mm hex driver or hex L wrench

« Voltmeter

To check the voltage of the encoder batteries, perform the following procedure.

Action

1. |Turn off the robot's power and unplug the AC power cord.
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Step Action

Move the robot's arm up before accessing the inside of the Z Axis.

2,
Measure the length of compressed spring on the four screws of the lower tape seal brackets so
the tape seal tension can be set properly during reassembly.
Remove the (4) M2.5-18 SHCS and (4) springs and slide the lower tape seal brackets off the 3
mm dowel pins on the bottom of inner link.

3.

Tape Seal
Tension Spring

Lower Tape
Seal Brackets

4, Remove the inner link cover, and disconnect the LED connector from the GSB. Set it aside.
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Part Number: 671200 Rev. A Checking the Encoder Batteries Voltage

Step Action

Remove the (4) M3-5 BHCS and washers holding the tape seal to the upper brackets on the top
side of the inner link.

5.
Remove the (4) M5-40 SHCS holding top plate to the Z-Axis extrusion. Remove the (2) M4-40
SHCS holding front cover to top plate.
Top Plate
| M5-40 SHCS
6.

| M4-40 SHCS

| Front Cover

.

Remove the top plate by pulling away from the Z-axis extrusion. The front cover must be guided
7. |carefully while the top plate is removed, ensuring the tape seals move smoothly out of the
channels in the Z-axis extrusion and front cover to prevent damage.

8. |Remove the front cover, which is seated on two dowel pins on the bottom plate, and set it aside.
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Step Action

Once the top plate has been moved far enough away from the Z-axis, the tape seals and lower
brackets will align near the bottom plate.

\

Locate the battery.

If the battery is installed with the incorrect pole orientation, the system
will overheat and may damage the board and connectors. Install the
replacement battery in the original +/- orientation.

10.

Without removing the battery, place the voltmeter leads into the battery holder to contact the
ends of the battery directly. This should allow for a clear reading to be procured.

11.
Alternatively, the exposed metal contacts at the ends of the holder can also serve as
measurement points.
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Step Action

Installation of the top plate/front cover assembly and tape seals is performed in the reverse
order of removal.
12. NOTE: Ensure that the tape seals are not damaged when re-installed into the channel of the front cover

and the Z-axis extrusion. Set the length of the springs of the tape seal brackets to the measured length
from step 3 above.

If the “Encoder Battery Down” error message displays, the robot must be re-calibrated after this
procedure. See Calibrating the Robot: Setting the Encoder Zero Positions. Otherwise, it is not
necessary to re-calibrate the robot.

Replacing the J2 Encoder Battery

4 DANGER

Electrical Shock

Removing the front cover allows access to the AC power
terminals. Disconnect the AC power before replacing the
encoder battery.

The encoder batteries are designed to last for several years with robot power off. With robot power
on, there is no drain on the battery.

The system monitors the battery voltage. The nominal battery voltage is 3.6 V. If the battery voltage
drops to 3.3 V, an error message “Encoder Battery Low” displays. At this level, the absolute encoder
backup function will still work. However, the battery should be replaced. If the voltage dropsto 2.5V,
an error message “Absolute Encoder Down” displays. At this point, the absolute encoder backup
function will not work.

NOTE: If any motor or encoder is disconnected from the encoder battery by
unplugging the encoder cable, an “Encoder Battery Low” or “Encoder Battery Down”
message will appear. In this situation, the encoder battery does not need to be
replaced. Only a re-calibration of the robot is required (see Calibrating the Robot:
Setting the Encoder Zero Positions.

Tools Required
e 2.0 mm hex driver or hex L wrench
Parts Required

« New encoder battery
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To replace the encoder battery for the Z axis, perform the following procedure.

Step Action

1. |Turn off power to the robot, and unplug the AC power plug.

Raise the arm before accessing the inside of the Z axis.

2,
et
|-
Measure the length of compressed spring on the four screws of the lower tape seal brackets so
the tape seal tension can be set properly during reassembly.
Lower Tape
Seal Brackets
3.
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Replacing the J2 Encoder Battery

Step Action

4 Remove the (4) M2.5-18 SHCS and (4) springs and slide the lower tape-seal brackets off the 3
" |mm dowel pins on the bottom of inner link.

Part Number: 671200 Rev. A

Remove the (4) M5-40 SHCS holding the top plate to the Z-axis extrusion.

Top Plate

M5-40 SHCS

e

Front Cover
5.
Tape Seals s
Remove the top plate by pulling it away from the Z-axis extrusion. Guide the front cover carefully
6.

while the top plate and front cover assembly is lifted away. Ensure the tape seals are guided out
of the channels without damage.
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Step Action

Once the top plate/front cover assembly has been moved far enough away from the Z-axis, the
tape seals and lower brackets will be positioned near the base of the Z-axis.

\

Replace the battery.

NOTE: Observe the battery's +/- pole orientation. Put the replacement batteries in the same pole
orientation.

If the battery is installed with the incorrect pole orientation, the system
will overheat and may damage the board and connectors. Install the
8. replacement battery in the original +/- orientation.

63 Copyright © 2026, Brooks Automation



Brooks Automation 2. Service Procedures
Part Number: 671200 Rev. A Replacing the J2 Encoder Battery

Action

Installation of the top plate/front cover assembly and tape seals is performed in the reverse
order of removal.

NOTE: Set the length of the springs of the tape seal brackets to the measured length from step 3 above.
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Replacing the J3 Axis GSB4X

For more information on the harness connections and jumpers for J3 Axis GSB4X. see Appendix F.

4\ DANGER

Electrical Shock

Turn off the AC power.

Tools Required
e 2.5mm hexdriver

Spare Part Required
o GSB4X, PreciseFlex c5, c10, c8a (589629-0001)

To replace the J3 axis GSB4X, perform the following procedure. See "Harness Connections and
Jumpers for GSB4X" on page 102 for more information.

Step Action
1. Turn off the robot power and unplug the AC power cord.
2 Remove the inner link cover by removing the (4) M3-20 SHCS and washers from the
bottom.
3. Disconnect all connectors from the board.
65
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Step Action

Remove the GSB4X by removing the (4) M3-8 SHCS and M3 lock washers.

M3-8 SHCS and
M3 Lock Washer

5. Replace the GSB4X and re-attach the harness.
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Step Action

Set the jumpers correctly for the address (J8 - J11) and termination (J6).

J3is configured as “GSB_3,” with the following jumper settings:
e J6 (Termination): Out

« J8 (ADDR 1): In
« J9 (ADDR 2): Out
« J10 (ADDR 3): In

i
6. .-
A Termination (J6)
B J11
C J10
D J9
E J8
7. Re-install the cover with the (4) M3-20 SHCS and lock washers.
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Replacing the J4 GSB4X
A DANGER

Electrical Shock

Turn off the AC power before replacing any controller.

Tools Required

e 2.5 mm hexdriver

e 5.5 mm hexdriver
Spare Parts Required
« GSB4X board for J4 axis

To replace the J4 GSB4X, perform the following procedure. See "Harness Connections and
Jumpers for GSB4X" on page 102 for more information.

Step Action

1. Turn off the robot power and unplug the AC power cord.

Follow the steps in Replacing the Gripper GSB4X to remove the gripper 10A GSB4. Once the
gripper 10A GSB4 is removed, the J4 GSB4X is accessible.
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Step Action

Remove the (4) M3 x 15 hex standoffs with the 5.5 mm hex nut driver.

M3-15 Hex
Standoffs

IR

i

4. Disconnect all connectors on the GSB4X, and replace the J4 GSB4X.
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Step Action

Set the jumpers correctly for the address (J8 - J11) and termination (J6).

J4 is configured as “GSB_4,” with the following jumper settings:
« J6 (Termination): Out

« J8 (ADDR 1): Out
« J9 (ADDR 2): Out
« J10 (ADDR 3): In

e
= (i:

0

11
I | | 0
5. o
-
A Termination (J6)
B J11
C J10
D J9
E J8
6. Re-connect all harnesses.

7. Install gripper GSB4.

8. Recalibrate the robot. See Calibrating the Robot: Setting the Encoder Zero Positions

9. Re-install the cover with (4) M3-20 SHCS and lock washers.

Copyright © 2026, Brooks Automation 70



2. Service Procedures PreciseFlex ¢5 Robot Service Manual

Checking the Encoder Batteries in the

Outer Link Manual Number: 671200 Rev. A

Checking the Encoder Batteries in the Outer Link

4 DANGER

Electrical Shock

Removing the front cover allows access to the AC power terminals.
Disconnect the AC power before replacing the encoder battery.

Tools Required

e 2.5 mm hexdriver or hex L wrench

« Voltmeter

To check the encoder battery voltage for the outer link, perform the following procedure:

Step Action

1. |Turn off power to the robot, and unplug the AC power plug.

Remove the outer link cover by removing the (4) M3-20 SHCS and lock washers from the
bottom of the cover.
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Step Action

Locate the battery in the system.

NOTE: Observe the battery's +/- pole orientation. Put the replacement batteries in the same pole
orientation.

If the battery is installed with the incorrect pole orientation, the system
will overheat and may damage the board and connectors. Install the
replacement battery in the original +/- orientation.

3.
Encoder Batter
Without removing the battery, place the voltmeter leads into the battery holder to contact the
ends of the battery directly. This should allow for a clear reading to be procured.
4.

Alternatively, the exposed metal contacts at the ends of the holder can also serve as
measurement points.

5. |Replace the cover. Do not over tighten the M3-20 screws.

If the “Encoder Battery Down” error message displays, the robot must be re-calibrated after this
procedure. See Calibrating the Robot: Setting the Encoder Zero Positions. Otherwise, it is not
necessary to re-calibrate the robot.
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Replacing the Encoder Batteries: Outer Link

4\ DANGER

Electrical Shock

Removing the front cover allows access to the AC power terminals.
Disconnect the AC power before replacing the encoder battery.

Tools Required
e 2.5mm hex driver or hex L wrench
Parts Required

« New encoder battery

To replace the encoder battery for the outer link, perform the following procedure.

Step Action

1. |Turn off power to the robot, and unplug the AC power plug.

2 Remove the outer link cover by removing the (4) M3-20 SHCS and lock washers from the
" |bottom of the cover.
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Step Action

Replace the battery.

NOTE: Observe the battery's +/- pole orientation. Put the replacement batteries in the same pole
orientation.

If the battery is installed with the incorrect pole orientation, the system
will overheat and may damage the board and connectors. Install the
replacement battery in the original +/- orientation.

Encoder Batter

! i
i) -
a= LA

4. |Replace the cover. Do not over tighten the M3-20 screws.

If the “Encoder Battery Down” error message displays, the robot must be re-calibrated after this
procedure. See Calibrating the Robot: Setting the Encoder Zero Positions. Otherwise, it is not
necessary to re-calibrate the robot.
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Replacing the Gripper GSB4X

4 DANGER

Electrical Shock

Turn off the AC power before replacing any controller.

Tools Required

e 2.5mm hexdriver

e 5.5 mm hexdriver
Spare Parts Required
o GSB4X, PreciseFlex c5, c10, c8a (589629-0001)

To replace the gripper GSB4, perform the following procedure. See "Harness Connections and
Jumpers for GSB4X" on page 102 for more information.

Step Action

1. Turn off the robot's power, and unplug the AC power cord.

2, Remove the outer link cover by removing the (4) M3-20 SHCS and washers.

3. Disconnect all connectors on the GSB4.

Remove the (4) M3 x 8 SHCS and replace the gripper 10A GSB4X.

M3-8 SHCS
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Step Action

Set the jumpers correctly for the address (J8 - J11) and termination (J6).

J3is configured as “GSB_4,” with the following jumper settings:
« J6 (Termination): Out

« J8 (ADDR 1): Out
« J9 (ADDR 2): Out
« J10 (ADDR 3): In

v

UL oL
ix
1 1
u

A Termination (J6)
B J11

C J10

D J9

E J8

6. Recalibrate the robot. See Calibrating the Robot: Setting the Encoder Zero Positions

7. Re-install the cover with (4) M3-20 SHCS and lock washers.
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Solenoid Installation Procedure

NOTE: This procedure is not compatible if an IntelliGuide gripper is installed.

4 DANGER

Electrical Shock

Disconnect the AC power before replacing the motor assembly.

Tools Required

e 2.5 mm hexdriver or hex L wrench
e 3.0 mm hexdriver or hex L wrench
e 4.0 mm hexdriver or hex L wrench
o Loctite 243

Parts Required

o Pneumatics-dual valve for PreciseFlex c5 (668140)
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Step Action

Prepare the solenoid valves by removing the barb fittings from both solenoid kits at the
locations marked “B” and installing the specified M5 air plugs in their place.
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Step Action

Connect the solenoid electrical harness by attaching the dual valve cable to both solenoid kits,
ensuring all connectors are fully seated.

3. Remove the outer link cover by removing the (4) M3-20 SHCS and washers.
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Step Action

Prepare the pneumatic tubing by cutting the (2) blue pneumatic tubes to a length of 15 in (381
mm) for use as output air lines and trimming the existing yellow and green input air lines by 5 in
(127 mm).
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Step Action

Connect the input air lines by attaching the yellow and green pneumatic tubes to the solenoid
ports marked “IN.”
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Step Action

Connect the output air lines by attaching both blue pneumatic tubes to the solenoid ports
adjacent to the air plug marked “A.”
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2. Service Procedures

Solenoid Installation Procedure

Step Action

Mount the solenoid assemblies by routing the yellow and green input air lines between the J3
area and the solenoid location, stacking the solenoid kits, and securing them together using (2)
M3-25 socket head cap screws with (2) flat washers and (1) lock washers, applying Loctite 222

to each fastener.

83 Copyright © 2026, Brooks Automation



Brooks Automation

2. Service Procedures
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Step Action
Connect the solenoid assembly to the controller by plugging the 8-pin connector of the dual
valve cable into JP3 (I0) on the GSB4X board.

8.

!I
=
=
|
. |
|
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Step Action

Install the J4 output bushing by securing the short J4 bushing with the (3) M2.5-4 button head
screws, routing the blue output air line through the bushing, and securing the tubing (PF00-
MC-X0086) with a cable tie.

Encoder Operation Error

PreciseFlex c5 robots are equipped with absolute encoders that keep track of the robot position
even when AC power to the robot is disconnected.

NOTE: There are batteries in the back of the Z column of the robot and outer link that
provides standby power to the encoders for the Z axis and outer link motors.

However, if an IntelliGuide gripper is installed on the PreciseFlex c5, the GSB4 associated with this
gripper will be mounted in the outer link and will need a battery installed. In standby mode, there is a
limit on how quickly the motor can turn and still have the standby counter operate properly. The
limits are 6,000 rpm and 4000 rad/s2. Even at 100% speeds the robot joints normally do not move
faster than about 2,200 rpm and 1900 rad/s2. However, if the robot is shocked during shipping, it is
possible the standby operation acceleration error limit may be exceeded. This can generate an
encoder operation error that will prevent the robot from homing after power up.

This error will be displayed in the controller browser interface as “Encoder Operation Error” Robot 1:
<axis number>.

Assuming the robot has not been damaged by the shipping process, reset this error by performing
the following procedure.

Action

1. Open the controller browser.
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Encoder Operation Error

Step Action

Go to Admin > Setup > Hardware Tuning and Diagnostics > Absolute Encoder.

Cantral Panels Utilities

“Application Web "Logout | Help

setup | MotionBlocks

Select Robot Fobot1 v

Motor Diagnostics

114001 |amplifier enabled
12202 |Current encoder position

System Setup Absolute Encoder Diagnostics

Zf] Wizards and Setup Tools l Robot: 1, G1400 Motor Test Fixtur J

El'Hardware Tuning and Diagr Status

| | Pesition Loap Tuning 14500 Select axis e
Current Loop Tuning |2000 |Number of axis 4

lo

-1,-30630,-60322,74064

[12251Encoder Alarm

“Network Timing Diagnos|

0, 32833, 32832, 32832

=l parameter Database 10251 Ignore encoder battery alarm
12900 ENCoder software status word (hex
display)

12253 Single-turn data, ecnt

12254 Multi- tum data, rev

= Controller
- System ID

12200

i Operating mode
- Debug and trace

m

- . 12263 Encoder communication error count

i ceerlpare ' Encoder = of tive bad
| ncoder = of consecutive ba

B Network 12267 readings
':: SRR 10251 Ignore encoder battery.
¥ ModBus TCP sisersinln iz < !

I Lo 14065 Reset multi-turn and errors

- Etherhst/IP s = =

i Task control

00000000, 00000004, 00000004,

0,0 0.0

|14065 Reset and initialize encoder (may take up to 10 seconds)

0,0,0,0

00000004
0, 100442, 60322, 74064
0,1,0,0
0,0,0,0

0,0,0,0

| Set

| _Reset

In the drop-down menu at the top right of the screen, select the robot axis associated with

the error.
Absolute Encoder Diagnostics
Robot: 1,
Status
14500 Select axis |
2025 Number of moters 4 / __ 3t ;i
14001 Amplifier enabled 0 / | u
12202 Current encoder position 0,0,0,0 / | 2 777
12251 Encoder Alarm y 7_ 3 _77
12200 Encoder software status word (hex display) 04000000, 04000000, 04000000, 04000000 1 4 ;:
12253 Single-turn data, ecnt 0,0,0,0 —
12254 Multi-turn data, rev 0,0,0,0 - i
12297 Position update counter 0,0, 0,0
12259 Total # of communication errors 20, 20, 20, 20

Check to see if the "Overspeed" panel is yellow. This indicates an overspeed error during

encoder standby mode due to shock or vibration.

This error can be reset by selecting the Reset button next to Reset errors and robot
encoder. This button resets error flags, but does NOT reset the encoder counters. The

robot can then be homed normally.

12290 Total # of consecutive special errors I Zero |
12294 Total # of bad reads I Zero I
12296 ITotal # of NO position update errors
10251 Ignore encoder battery. Set

14065 Reset multi-turn counters and errors I Reset I
14065 Reset errors and reboot encoders (may take up to 10 seconds) \
14064 Reboot encoders (may take up to 10 seconds)
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Step Action

For cases where the encoder operation error was triggered by shipping vibration,in most
cases the encoder will not have lost any position data. However, after homing the robot, it
is a good idea to move the robot to the calibration position (using the calibration pins if
desired-see Calibrating the Robot) or another known position, and check the joint angles
in the Virtual Pendant in the Web Operator Interface.

See the Calibration Procedure in Calibrating the Robot: Setting the Encoder Zero
Positions for the joint angles in the Calibration Position.

If the robot joints after this procedure followed by homing are different from the above, then
6. the robot needs to be re-calibrated. See the procedure in Calibrating the Robot: Setting
the Encoder Zero Positions.

Replacing the Main Harness

Replacement of the main robot harness is typically only performed at the factory. The main robot
harness is intended to last for the life of the robot.
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Troubleshooting

PreciseFlex robots and controllers have an extensive list of error messages. Refer to the
PreciseFlex Library to search for a specific error message and cause. Listed below are a few errors
that may be generated by hardware failures.

Symptom | Recommended Action

System Error Message Generated

E-stop not Check 9-pin D-sub for E-stop jumpers and E-stop D-sub plugged in.
enabled
E)rx;oder R Replace absolute encoder battery on back of column or outer link.

Encoder battery  If encoder cable has been disconnected, recalibrate robot. If battery voltage
down has dropped below 2.5 V replace encoder battery and recalibrate robot.

Encoder

) Joint rotated too quickly with power off.
operation error

Encoder data, Encoder cable may be damaged and encoder is getting intermittent
accel/decel limit communication, causing apparent jumps in position. Check encoder
error connectors. Replace motor/encoder or encoder only on DD axes.
Encoder

communication  Check encoder connectors. Replace encoder cable or motor/encoder.
error

Encoder

e Replace slip ring. Replace motor/encoder (only gripper motor).

.M 1SSIng zero See "Encoder quadrature error" above.

index

el L/ E Reduce speed or acceleration of robot. Check for instability.
exceeded

Amplifierunder ~ Motor power supply has reached current limit and shutdown. Slow down the
voltage robot. Check the energy dump PCA. Replace the 48 V supply.

Amplifier fault Check harness and motor for shorts.

IO Check energy dump resistor is connected. Check harness for shorts.

voltage
Soft envelope Make sure robot not pressing against surface. If this occurs on the gripper
error repeatedly, replace slip ring.

Hard envelope

error Typically means robot has crashed into something.
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Symptom l Recommended Action

Pneumatic
gripper sensor
not working

Check continuity of cable through wrist. Check green lights on sensor to see
if sensor is triggering.

Check that joint is free to move with brake off. Check that joint is not vibrating

U2 g or unstable. If unstable check belt tension. If gripper, check for free motion. If

error OKreplace slip ring.
. The joint actual or commanded position may be beyond the software limit
Joint out of L . . o f
rande stop. Move joint back into range while monitoring virtual pendant or check
9 program for commanded position.
FROIER See Updating Robot PAC Files.
corrupted

Physical or Audible Problem

Clean with alcohol and add grease to bearing blocks. This should not be

USRS LS required sooner than 20,000 hours of run time. Grease is Alvania Grease

on linear bearing

EP2 from Shell.
Mechanical
noise from any Check joint bearings for failure. Re-tension the belt.
joint
Loud buzzing or
vibration from Re-tension the timing belts. If the timing belt will not hold tension, replace it.

any joint

Squeaking from  Apply thick grease to front and rear edges of belt (Mobile 222 XP). Belt can
Z belt get stiff over time and squeak against pulley flanges.
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Appendices

Appendix A: Unpacking and Mounting the Robot

PreciseFlex robots are shipped in wooden crates with international ratings and foam inserts to
protect the robots. Additionally, there is an accessory box in the box that contains:
o Power cables for North America, UK, and Europe

o One Ethernet cable
o Four M6 socket head cap screw (SHCS) mounting screws

¢ One M6 calibration pin.
The robots weigh 25 kg or more, so two persons should move the robot to the installation location.

/1\ CAUTION

Heavy Lift Hazard

Failure to take the proper precautions before moving the robot could result in

back injury and muscle strain. -
« Use alifting device and cart rated for the weight of the drive or arm. ﬁ

« Only persons certified in operating lifting device should move it.

/1\ CAUTION

Damage to Components

Applying pressure to the tape seals can result in damage. Handle the area
carefully.
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the Robot ’ '

Step Action

Prepare the robot mounting surface. Locate the clearance holes (A) on robot base
for the M6 screws, in four places. Screw in the M8 leveling set screws (B) in four
places

®»216.00

R8.00
TYP

5 .
o il R3.50 R3.50 O

266.00 - - 228.15 250.00

o0
N

B 200.00 L 8.00
203.30
216.00

Unlatch the crate latches on all four sides of the crate and remove the crate top.
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Step Action

Using two people or more, lift the PreciseFlex robot out of the crate, remove the
plastic wrapping, and carry the PreciseFlex robot to the installation location.

3.
Set the PreciseFlex robot on the mounting surface and secure it with the four M6
screws. Keep the PreciseFlex robot supported until it is secured to the mounting
surface.

4,
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Step Action

After the PreciseFlex robot is securely mounted, remove the two anti-rotation M6-
45 SHCS and two M6 Nylon washers. Retain these screws in case the PreciseFlex
robot is shipped to a different location in the future.

Manual Number: 671200 Rev. A

NOTE: Remove the screws before operating the PreciseFlex robot. Always install the
screws before lifting and moving the PreciseFlex robot

5.
Plug in the:
« Power cable (A)
o E-stop jumper (B)
« Ethernet cable (C)
..*‘; ——
6.
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Step Action

Remove the Velcro strap that restrains the arm.
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Appendix B: PreciseFlex ¢5 Robot Specifications

General Specifications

General Specification Range

PERFORMANCE
Payload (without gripper) I\RA:txe: dsg l(()gkg
Max Speed at TCP Horizontal: 1500 mm/sec

Vertical: 600 mm/sec

Typical Speed at TCP

Horizontal: 750 - 1000 mm/sec

Max Joint Speed

J1-200°/sec
J2 - 600 mm/sec
J3-360°/sec
J4 - 360°/sec

Max Acceleration

1500 mm/sec?

Repeatability

+ 0.050 mm at tool flange center

RANGE OF MOTION

Joint 1 (base) +168°

Joint 2 (Z-axis) 400, 750, 1160 mm
Joint 3 (Elbow) +10.5° to +349.5°
Joint 4 +962°

Horizontal Reach

719 mm to Tool Center Point (TCP)
IntelliGuide grippers add 68.7 mm

COMMUNICATIONS

General

100 Mb Ethernet, TCP/IP
EtherNet/IP
Modbus/TCP

RS-232 at end-of-arm

Operator Interface

Browser-based operator interface

Digital I1/0

12 inputs at24 V
8 outputs (100 mA) at 24 V

FACILITIES
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100-264 VAC, auto selecting, 50-60 Hz

Power 100-175 watts typical operation
DC power option available
E-stop Dual channel

Controller Type

Embedded into robot base

Weight — w/o Gripper (does not
include packaging)

400 mm Z-axis: 28.8 kg
750 mm Z-axis: 34.5 kg
1160 mm Z-axis: 41.9 kg

Noise Level

50db or less (LAF50)

SOFTWARE

Programming

e GP Flow for no-code, point-and-click application builder

e TCS APIfor controlling robot from work flow, scheduling
software

o GPL (Guidance Programming Language): full-featured
object-oriented programming language.

o Programming via Guidance Development Studio (GDS)

Enhanced Functions

Hand-guided teaching

PERIPHERALS AND ACCESSORIES

IntelliGuide s23 Servo Gripper

General IntelliGuide s60 Servo Gripper
IntelliGuide s23D Servo Gripper (dual)
Vision IntelliGuide v23 Vision Gripper
IntelliGuide v60 Vision Gripper
Linear Rail 1.0, 1.5, and 2.0 meters travel (optional)
Two 3.2 mm OD (1.7 mm ID) airlines provided for end-of-arm-
Pneumatics tooling.

4.9 bar max (71 PSlI)
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Environmental Specifications

The PreciseFlex c5 Robots must be installed in a non-condensing environment with the

specifications from the table below.

General Specification Range & Features

Indoor use only

Ambient temperature

Storage and shipment temperature
Relative Humidity

Altitude

Voltage

Mains cord rating, min

Pollution Degree

Approved Cleaning Agents

IP Rating with Tape Seal Option
IP Rating without Tape Seal Option
IK Impact Rating

0°Cto40°C

-25°Cto +55°C

10 to 75%, non-condensing, non-corrosive
Up to 3000 m

100-240 VAC +/- 10%, 50/60 Hz

16AWG, 3 conductor, 10 Amps min

2

IPA, 70% Ethanol/30% water
H202 Vapor up to 1000 ppm
52

11

IK08: 5 Joule

97

Copyright © 2026, Brooks Automation



Brooks Automation Appendices
Part Number: 671200 Rev. A Appendix C: Spare Parts List

Appendix C: Spare Parts List

NOTE: For help replacing spare parts, email
support_preciseflex@brooks.com

Cable, DC Interconnect, PreciseFlex c5 621242

Cable, AC Main, PreciseFlex c5 621361

Cable, 48 VDC Enable, PreciseFlex ¢c5 625321

Harness, Dump Resistor, PreciseFlex c5 625322

Guidance Controller, PFD0X3 890242-0001

GSB4X, PreciseFlex ¢5, c10, c8a 589629-0001

LED PCBA, PreciseFlex c5 650877-0001

Power supply, 24 VDC, 150 W PS10-EP-24150

Power supply, 48 VDC, 500W 605889

Tape Seal, Single, 400 mm travel, PreciseFlex | 629984-0001

c5

Tape Seal, Single, 750 mm travel, PreciseFlex | 629984-0002

c5

Tape Seal, Single, 1160 mm travel, Pre- 629984-0003

ciseFlex c5

J2 Motor, PreciseFlex c5 628854

Belt, J2, 400 mm, PreciseFlex c5 PF00-MC-X0023-7

Belt, J2, 750 mm, PreciseFlex c5 PF00-MC-X0023-8

Belt, J2, 1160 mm, PreciseFlex c5 PF00-MC-X0023-9

Cover, Z-axis, 400 mm, PreciseFlex c5 PF00-MA-10002-696-1
Cover, Z-axis, 750 mm, PreciseFlex c5 PF00-MA-10002-1046-1
Cover, Z-axis, 1160 mm, PreciseFlex c5 PF00-MA-10002-1456-1
Cover, Inner Link, PreciseFlex c5 628117-0001

Cover, Outer Link, PreciseFlex c5 628197-0011

Brake Release Switch 389631

Calibration Pin, J1, M6x70 91585A738 (McMaster-Carr)
Calibration Pin, J4, M3x32 91585A423 (McMaster-Carr)
Slip Rings See IntelliGuide Spares List
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Appendix D: Belt Tensions and the Gates Tension Meter

In some cases, it may be desirable to confirm the belt tension of one of the axes in the PreciseFlex
robot. If it appears a belt tension is not correct, the tension can be checked with a Gates Sonic
Tension Meter, Model 507C, 508C, or 550C.

Gates 550C Sonic Tension Meter

To use the tension meter, follow the procedure below.

Step Action

1. Turn on the power.

2. Click Mass and enter the belt mass from the table below.

3. Click Width and enter the belt width from the table below.
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Step Action

4. Click Span and enter the belt free span from the table below.

5. Click Select to record the data.

6. Click Measure to take a tension reading.

Place the microphone near the belt, typically within 3 mm or so. Gently pluck the belt so that it
vibrates. The tension meter will calculate the belt tension from the acoustic vibrations and
display the tension in Newtons. Compare the tension to the table below. Adjust the belt tension
preload screws if necessary.

Belt Tensions

Tension (N)
Z-Axis S2 - 500 4.8 14 620 400-420
Z-Axis S2 - 1000 4.8 14 1120 400-420
Z-Axis S2 - 1420 4.8 14 1540 400-420
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Appendix E: Preventative Maintenance

Every one to two years, perform the following preventative maintenance procedures. For
PreciseFlex robots that are continuously moving 24 hours per day, 7 days a week at moderate to
high speeds, a one-year schedule is recommended. For PreciseFlex robots with low duty cycles
and low to moderate speeds, these procedures should be performed at least once every two years.

Procedure If Problem Detected

Check Z-axis belt tensions. Re-tension if necessary.

Check the air harness tubing | Replace if necessary.
in the elbow if present, and
the theta axis for any wear.

Check the Z-axis belt for If noisy, add thick grease to front and rear edge of belt if necessary.

squeaking. (Shell 222 XP or similar). Z timing belt can get stiffer over time (2-3
years) and occasionally start squeaking against pulley flanges.

Check if the front cover is If so, check .125 in ID by .062 in thick O rings on dowel pins in base

rattling. plate under front cover for any deterioration, and replace if necessary.

Check Encoder Battery Recommended when checking Z-axis Belt Tension.

Level

Replace Slip Ring for Replace every 3rd PM cycle or 20,000 hours of operation.

IntelliGuide Grippers
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Appendix F: Harness Connections and Jumpers for GSB4X

IIII. [RRRS
o o 0

Description

A Address Jumpers
B RS232 Com1

C RS485 Connector
D 24/48 VDC

E Battery Connectors

Encoder Configuration Jumpers
NOTE: For the GSB4 configuration see the IntelliGuide Gripper Service Manual.

G Motor Power Connector
Encoder Connector

I Serial Connection

Serial Connection

Digital /10

- X <

RS485 Termination
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Appendix G: Safety Circuits

NOTE: Note: (2 kg robot has redundant E-stop and 48 V power supply enabled)

Safety Startup Continuous Diagnostic MTTFdI, g:fwoenr

Redundant E ol

Circuit Test 1 Test Coverage Years . Safety
Failure

1 Estop Yes Yes Yes 99% 100 Yes d 4

« Startup test forces E-stop, checks 48 V power disable, zero amp current.
« Dual E-stop circuits turn off amp enable and PWM.
o Dual E-stop circuits turn off 48 V power.

» Stopping robot with hand turns off amp enable, PWM, and 48 V.

Safety Startup Continuous Diagnostic MTTFdI, Fower Category
. Redundant Off On
Circuit Test 1 Test Coverage Years . Safety
Failure
2 Yes No

Encoder
Feedback

Yes 90% 59 Yes d 4

« Start-up test checks encoder communication, prevents motor power if fault.
« Serial update at 8 kHz w checksum, comm check, accel check.

o Counter embedded in position word to confirm CPU read from FPGA,

Safety Cir- Startup Continuous Diagnostic MTTFdI, Fower Category
. Redundant Off On
cuit Test 1 Test Coverage Years ! Safety
Failure
3 Yes Yes

CPU Mon-

. Yes 99% 100 Yes d 4
itor

« Startup test forces CPU WD low, checks 48 V power disabled.
« Independent dual watchdog timers turn off amp enable, PWM and 48 V.

e Processor on safety board monitors main CPU. Disables 48 V if failure.

Safety Cir- | Startup Continuous | Diagnostic MTTFdI, Fower Category
. Redundant Off On
cuit Test 1 Test Coverage Years Failure Safety
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Position
4 Envelope Yes Yes Yes 90% 59 Yes d 4
Error

« Start-up test checks encoder communication, prevents motor power if fault.
« Serial update at 8 kHz w checksum, comm check, accel check.
o SW watchdog in servo loop turns off amp enable, PWM and 48 V.

o Counter embedded in position word to confirm CPU read from FPGA.

Safety Cir- | Startup Redundant Continuous | Diagnostic | MTTFdI, cP)?fwg;

cuit Test 1 Test Coverage Years

Category
Safety

Failure

3 | oD Yes Yes Yes 90% 100 Yes d 4
amp Fault

 Startup test confirms zero current when motor power enabled (phase offset test).
» Excess current to ground or phase to phase triggers shutdown in 1 ps.
o Saturated PID current command triggers shutdown in .050 sec.

o Shorted transistor just locks up brushless motor.

Power

Safety Cir- | Start up Redundant Continuous | Diagnostic MTTFdI, Off On Category
cuit Test 1 Test Coverage Years . Safety
Failure
Collab
6 Force Yes Yes Yes 90% SW Yes d 4
Limit

o Tests 2, 3,4, 5 above test HW.

« Position envelope error triggers fault, turns off power at amp and 48 V.

o Current saturation triggers separate fault, turns off power at amp and 48 V.
¢ Monitor function with WD turns off power at amp and 48 V.

« Monitor and CPU WD tested at startup turning off 48 V.

o Asymmetric current limits limit Z force even with gravity load.
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Appendix H: Electrical System Overview

The robot has a 24 VDC and 48 VDC power supply located in the Z column. The power supplies
have both over-current and over-voltage protection and are CSA, UL, and CE certified. The robot
controller and electric gripper are powered by the 24 VDC supply. The main robot motors are
powered by the 48 VDC supply. The 48 VDC supply is protected against over voltage bus pump up
by an energy dump circuit, which connects a 75-Watt dump resistor located in the base housing
across the 48 VDC supply output when the voltage reaches 56 Volts and disconnects the dump
resistor when the voltage drops to 52 Volts. This protects the power supply during high speed motor
deceleration when the motor generates Back EMF voltage that adds to the power supply voltage.

DC power is routed from the power supplies to the controllers through a ribbon cable, which also
contains three twisted pairs for RS-485 (one pair) and 100 BaseT Ethernet (two pairs).

Twelve digital input and eight digital output signals from the main robot controller are available in the
25-pin D-sub on the connector panel in the base. The twelve digital output signals can be
individually configured as either sourcing or sinking by software settings in the web interface. The
eight digital input signals can be configured as either sourcing or sinking individually and the twelve
digital inputs can be configured as sourcing or sinking in blocks of four by software settings in the
web interface.

Itis necessary to wire an emergency stop button to the controller. This button may be wired in series
with other emergency stop contacts. The E-stop signals are available in the manual control pendant
9-pin D-sub connector that is mounted on the facilities panel. The robot is shipped with a jumper
that completes the dual E-stop circuits.

The cable from the brake release button under the shoulder plugs into the amplifier board for the Z
axis motor on the base. This button provides a ground return from the Z column brake to ground
bypassing the transistor that performs this function under computer power so that the brake can be
released manually without motor power being enabled, as long as 24 VDC is turned on. Care should
be taken to support the links of the robot when this button is pushed as the links weigh 14 kg and will
drop under gravity when this button is pushed.
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Twist these wires 4-5
TPI this side of slip

ring
Pin 3 (DO3 LED or
Serial +) Wht-Vio

These 3 connectors
each have a 260mm pigtail
from Slip Ring rotating end

Pin6 (D11 or
Serial-) Wht-Blu I~—Pin 1 (USB 5V), Wht-Yel
~—Pin 4 (24VDC) Vio
2in 7 (DI2) Gry Item 11, Ferrite Core, .625in long x .25in dia

These 2 wires 3 tums thru ferrite core,
pigtail length AFTER turns 260mm.
Ferrite core 25mm from connector

Item & - Connector
Item 3 - Contacts

o

Pin 8 (B) Pin 3 (DI1 or Serial -) Wht-Blu
Wht-Blk, Wht-Brn | 11| " Pin 4 (DO3 LED
i P L or Serial -) Wht-Vio
2 wires O Yel, Wht-Red ftem1
[:I 2 wires
|/—Pin5 ()
Pin10 (Vee) TV g"“‘_ \Wht
Org, Wht-Org wires
2 wires

Item 4 - Connector
Item 3 - Contacts

Splice Vio Wire to 2 places
Cut 2 wires to 60mm, make 2 Vio wires 200mm

Pin5 (Gnd)
Grn, Wht-Gm Item 2 - Connector
2 wires DD Item 3 - Contacts
G[a_ Pin 2 (V) Brn
Pin 3 (W) Blk
Pin & (U) Red

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

All Connectors:
View from Wire Side

Item 7 - Connector
Item 3 - Contacts

These 4 connectors each
have 260mm pigtail from slip
ring fixed end.

Pin 6 (Gnd) Grn
Pin 5 (USB 5V) Wht-Yel

Pin
Pin
Splice Grn AND Wht-Gm Wires to 4 places

Cut 2 wires to 60mm, make 4 Grn wires 2001

Pin4 (Vcc) Org

Pin 5 (Gnd) Gm

Splice Org AND Wht-Org Wires
to 2 places Cut 2 wires to 80mm,
make 2 org wires 200mm

Item 9 - Connector
Item 10 - Contacts
Pin 4 (Gnd) Gm

Pin 3 (W) Blk

Slip Ring for IntelliGuide s23 and IntelliGuide s23D Grippers

All Connectars:;
View from Wire Side

These 4 connectors
each have a 260mm

Pin 8 (DI3) Vio
pigtail from slip ring

Pin 7 (DI2) Yel
Pin 6 (DI1) Blu

=—Item & - Connector
Item 3 - Contacts
Twist Enet wires
4-5 TPI Both sides
of slip ring

F———Pin 4 (24VDC) Org

Item 8 - Connector
Pin 3 (Enet TP1 OW) Item 3 -Contacts

Whi-Vio

Pin 4 (Enet TP1 Q) Pin 1 (Enet TP2 GW), Wht
Wht-Blu

Item 1
Pin 8 (8) Pin 2 (2) Whi-Red
sk, witsn [ ] ¥ NEZERWIERS
wires

These 6 connectors each
have 310mm pigtail from slip
ring fixed end.

Pin1 (24VDC) Vio

Pin2 (Gnd) Grn

Pin3 (DI2) Gry

Item 8- Connector
Item 10 - Contacts

2 (Veo) Org
1 (24VDC) Vio
Blu, Wht

mm/
2 wires

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

Pin3 (2)

Yel, Wht-Red

2 wires

Pin 1 (A)

Item 2 - Connector
Item 3 - Contacts

Pin 2 (V) Bm

Pin 1 (U) Red

Pin1 (24VDC) Org

Pin2 (Gnd) Grn

Item 7 - Connector
Item 3 - Contacts

Item 13 - Connector

Item 15 - Contacts

Pin 1 (Enet TP2,GW)

Whi-Yel

Pin 2 (Enet TP2,G)

Wht-Grn

-Yel

:@Fin 2 (Enet TP2 G), Wht-Grn

Pin 1 (24VDC}) Org
Pin 2 (24VDC) Org

Label Location,
this side of Slip Ring.
Pin 5 (4) Part Number and
n
Gry, 'nght Revision Only
2 wires

Pin 10 (Vec) Wht-Org

Item 4 - Connector
Item 3 - Contacts

Itern 2 - Connector
Item 3 - Contacts

Pin 2 (V) B
Pin 3 (W) Bk
Pin 6 (U) Red

Iitem 11, Ferrite Core, .625in long X .25in dia
These 3 wires 3 turns thru ferite core, pigtail length
AFTER tums 260mm. Ferrite core 25mm from conneclor

Splice Org Wire to 3 places
Cut wire to B0mm,
make 3 Org wires 250mm

Splice Gm Wire to 8 places
Cut Gm wire 1o 60mm, make

Pin 4 (Vee) Wht-Org

Pin 5 (Gnd) Gm

Item @ - Connector
Item 10 - Contacts’
Pin 4 (Gnd) Gm

Pin

Pin 3 (W) Blk Pin

Slip Ring Harness with Sensor for IntelliGuide v23 Gripper

Pin3 (DI1) Blu

Pin 3(Enet TP1,0W)
Wht-Vio
Pin 4 (Enet TP1,0)
Wht-Blu
flem 12 - Conneclo
Iliem 15 - Contacts
Pin 6 (Gnd) Gm
Pin 5 (Gnd) Gmi

Pin 5 (Gnd) G

Pin 1 (DI 2) Yel
Itern 14 - Connecm;-
Item 15 - Contacts Pin 3 (DI 3) Vio

& Grn wires 250mm

Pin 1 (A
oy, vt
2 wires
Pin 2 (8)
Wht-Blk, Wht-Brm
2 wires
———pin3 @@
Whi-Red

[tem 2 - Gonneclor
ltern 3 - Contacts

2(V)Bm

1 (U) Red
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All Connectors:

View from Wire Side These 3 connectors

each have a 260mm pigtail
from Slip Ring rotating end

Pin 6 (D11
or RXD) Bm

| —Pin3 (D03 LED
or TXD) Wht-Red
J=——FPin 4 (24VDC)
Vio, Wht-Vio
2wires

Item &
Contacts, gold 1-794611-2

Pin 6 (Gnd) Gm

Item 7
Contacts, Pin gold 794613-2

Pin 3 (DI1 or RXD) Brn

Pin 7 (Bat-) Gry Pin 4 (DO3 LED Pin 2 (Vee) O
g Htem or TXD) Wht-Red L
i Pin 1 (24VDC) Vio, Wht-Vio
O 2= Splice Grn AND Wht-Gm Wires o 3 places
Pin 9 (SD-) ZZires e Cut 2 wires to 80mm, make 3 G wires 250mm Pin 1 (SD+)
Wht-BIKk, Wht-Brn Ij Pin4 (Vo) Org /Blu,. Wht-Blu
2 wires T . 2 wires
ki Pin 5 (Gnd) G Y b 2 (SD}
& l
Pin10 (Veo) ;"“'_ Wht-Blu A Wht-Blk, Wht-Bn
Org, Wht-Org WISs: D— 2 wires
2 wires Item 4 Pin & (Bat-) Gry’ [ Pin3 (Bat+)
1 L Yel, Wht-Yel
Pins (Gnd) Contacts, gold 1-794611-2 2w'ire5
Gm, Whi-Grn
2 wires Splice Org AND Wht-Org Wires to 2 places —ltem 2
DD /—Pin 2 (V) Wht Cut 2 wires to 80mm, make 2 org wires Contacts gold 1-794611-2
pnzwek M8 2somm ;
) =l Contacts, Pin gokd 794613-2 Fin 4 (@nd) Gm Pin 2 (V) Wht
Pin 6 (U) Red Pin 3 (W) Blk Pin 1 (U) Red

Item 2

Contacts gold, 1-794611-2

Slip Ring for IntelliGuide s60 Gripper

All Connectors:

View from Wire Side/

These 4 connectors
each have a 260mm

F‘fn i pigtail from slip ring
Fin7 (Diz}vet D la—ltem 6 - Connector
D Item 3 - Contacts
Twist Enet wires 0] !
4-5 TPI Both sides GE’ | —Pin 4 (24VDC) Org

of slip ring
Item 8 - Connector

Item 3 - Contacts
:@jPin 1 (Enet TP2 GW), Wht-Yel
Pin 2 (Enet TP2 G), Wht-Gr

)

Pin 3 (Enet TP1 OW)
Wht-Vio

Pin 4 (Enet TP1 O)
Wht-Blu

ltem 1

Pin 4 (Bat+)
[ Wht-Red

Pin 7. Gry (Bat-)

Pin 9 (SD-)
VWht-Blk, Wht-Brn
2 wires l;l
Pin 10 (Vco) Label Location,
Wht-Org this side of Slip Ring

Part Number and

ltem 4 - Connector Pin 5 (SD+) Revision Only
Wht, Blu

'tem 3 - Contacts Cut wire to 60mm,

2 wires make 2 Org wires 250mm

00 L
|

Item 2 - Connector
Item 3 - Contacts
Pin 2 (V) Bm

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

Pin 5 (Gnd) Gm
Item 11, Ferrite Core, 625in long X .25in dia

These 3 wires 3 turns thru ferrite core, pigtail length
AFTER turns 260mm. Ferrite core 25mm from connector.

Slip Ring IntelliGuide v60 Gripper

Splice Org Wire to 2 places

These § connectors each
have 310mm pigtail from slip

ring fixed end.\
Item 13 - Connector

Item 14 - Contacts
Pin 1, Wht-Yel
Pin 2, Wht-Grmn Pin 3, Wht-Vio

Pin 4, Wht-Blu

Item 12 - Connector

Item 14 - Contacts
Pin 1 (24VDC) Org = ,'JI H Pin 6 (Gnd) G

Pin 2 (24VDC) Org Pin 5 (Gnd) Grn

Item 7 - Connector
Item 14 - Contacts Pin 5 (Gnd) G

Pin 1 (D12) Vﬁg@;n 3 (DI3) Vio

Splice Grn Wire to 5 places
Cut Grn wire to 60mm, make 5 Gm wires 250mm

Pin1 (SD+)

Wht, Blu

2 wires

| ——Pin 2 (SD-)
Wht-Blk, Wht-Bm
2 wires

=
E"\—~F’in 3 (Bat+)
-Red

Wht-R
Item @ - Connector Item 2 - Connector
Item 10 - Contacts
Pin 4 (Gnd)

ltem 3 - Contacts
Gm Pin 2 (V) B
Pin 1 (U) Red
Pin 3 (W) Blk 0 WyRe

Pin 4 (Vcc) Wht-Org

Pin 5 (Gnd) Grn
Pin 6, Gry (Bat-)
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View from Wire Side

Item 1

130mm £3mm pigtail from
negative terminal.

Pin 2, Blk 28AWG, Bat -

:'+_;: —

Solder 28 AWG Conner Wire
and heatshrink

Cable, Single Battery

View Wire Side
Grn/wht TP min 3 turns per inch

Pin 8 Gm 26AWG (Data -)
Pin 7 Wht 26AWG (Data +)
Pin 6 Grn 26AWG (Clock -)

—Pin 5 Wht 26AWG (Clock +)

Pin 1, Red 28AWG, Bat +

Connector Item 2
Contacts Item 3

—L +/- 10mm cable (ltem 5-8)

cover with .25in expando sleeve (Item 9)

terminate sleeve with heat shrink tube both ends

Heat shrink should start 20mm away from each connector to have flexibility
of wires near connector

—Pin 1 Blk Gnd

Pin 7 Black (Gnd_B)—| i:' i}
]
;\Z‘E— Pin 3 Gm (Clock -)

Pin 4 Red 26AWG (V_B)
|——Pin 3 Black 26AWG (GND_B)

Pin @ Gm TP (Data —)J —Pin 5 Wht TP (Data +)

Pin 8 Wht (Clock +)_/_/EZ| i}*"i" 4 Red (V_B)
| T T3

Pin 2 Black 26AWG (Gnd) Pin 10 Red (VGG)/
Pin 1 Red 26AWG (Vdd)
ltem 1
Contacts ltem 2
BAI Part No. L
621306-0001 150mm
ltem 2 621306-0002 260mm
Contacts ltem 4 621306-0003 330mm
J1 Timken Encoder, PFD0OX
Item 1 Item 4
Label as. AC/L 130mm +10/-0 Item 2 Connector
with tag label between connectors, 2 wires Item 3 Pin
AC/L
\— AC/N
Wire Side Wire Side
Note 2 Label AC/IL g 3
60mm from end of ltem 1 2
Item 1 ACN M Lateh
Label as AC/N Latch
with tag label Hemd
Item 2 Connector 100mm +10/-0mm
Item 3 Pin

Cable, AC Main, PreciseFlex c5

between conectors, 2 wires

Copyright © 2026, Brooks Automation

108



Appendices
Appendix H: Electrical System Overview

PreciseFlex c5 Robot Service Manual

Manual Number: 671200 Rev. A

Motor connector
130mm pigtail e
Strip sheath back 40mm e g
Terminate with shrink tube

4 Blu (Brk Return} ﬁxi ﬁ T 1 Yel (Brk Power)
5 YeliGn (Gnd)}—H@D—-—z White (V)

6 Red (U) ﬂﬁF 3 Black (W)

i
|
—ltem 2
Motor Connector
View from wire side
Contacts, tin 794610-1

J2 Motor with Pigtail

e

e

L

//7

Encoder connector
220mm pigtail

Strip sheath back 40mm
Terminate with shrink tube

Item 5

Encoder Connector

View from Wire Side
Contacts, gold 1-794611-2

7 Shield (gnd) and

Brown/Blk (Bat-) ———

9 Blue/Blk {SD-)
10 Red (Vcc)

+— 1 Black (Gnd)

4 Brown (Bat+)
+—5 Blue (SD+)
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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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Appendix J: Energy Dump Circuit

The 48 VDC supply has a regulated output and an overvoltage protection circuit that is triggered if
the voltage reaches 56 Volts. Rapid deceleration of the robot motors can generate a Back EMF
voltage that can pump up the motor voltage bus. In order to avoid bus pump up, an Energy Dump
Circuitis included in the base controller board and connected to the 48 VDC bus.
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Appendix K: Conditions of Acceptability

For use only in (or with) complete systems, the following items should be evaluated to determine the
acceptability for use in the end user application:

» These devices shall be installed in compliance with the requirements for enclosure, mounting,
electrical spacing, and segregation of the end-use equipment.

o The power supply and drives in this report have been evaluated as a system and they shall be
installed accordingly. The suitability of any other installation manner shall be determined in the
end product application.

« The front face has not been evaluated as an ultimate or part of the overall enclosure.

« Wait 7 minutes after removal of power before servicing equipment for the system capacitance
to discharge below a 50 VDC level.

« The input and output connectors are suitable for factory wiring only.

» The spacings have been evaluated to pollution degree 2.

» These devices are intended for installation in a pollution degree 2 environment.

» These models are suitable for operation in a surrounding air temperature of 40°C.

» This system, power supply and motor drives, are suitable for use on a circuit capable of
delivering not more than 1,500 rms symmetrical amperes, 250 VAC maximum.

« The Motor Drive Series 6000 shall be provided with complete instructions as to how to replace
the battery cell ending with the statement: "Dispose of used cell promptly. Keep away from
children. Do not disassemble and do not dispose of in fire."

» Peak currents indicated in the nomenclature are temporary over-currents only, not intended for
use as continuous ratings.
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