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Safety and Regulatory Information

Safety Information

1-2

Safety Summary

Safety Notice

The following general safety precautions must be observed
during all phases of operation of this instrument. Failure to
comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. Agilent
Technologies, Inc. assumes no liability for the customer's failure
to comply with these requirements.

A CAUTION notice denotes a hazard. It calls attention to an
operating procedure, practice, or the like, that, if not correctly
performed or adhered to, could result in damage to the product or
loss of important data. Do not proceed beyond a CAUTION notice
until the indicated conditions are fully understood and met.

A WARNING notice denotes a hazard. It calls attention to an operating
procedure, practice, or the like that, if not correctly performed or
adhered to, could result in personal injury or death. Do not proceed
beyond a WARNING notice until the indicated conditions are fully
understood and met.

General

This product is provided with a protective earth terminal. The
protective features of this product may be impaired if it is used
in a manner not specified in the operation instructions.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. Do not operate the
product in the presence of flammable gases or flames.

Agilent U1840A Medalist sj5000 Hardware Manual



Safety and Regulatory Information 1

m DO NOT REMOVE RACK PANELS OR INSTRUMENT COVERS. Operating
personnel must not remove any rack panels or instrument covers.
Component replacement and internal adjustments must be made only
by qualified service personnel. Products that appear damaged or
defective should be made inoperative and secured against unintended
operation until they can be repaired by a qualified service personnel.

m The protection provided by the Agilent U1840A Medalist sj5000
system may be impaired if the system is used in a manner not

specified by Agilent.

Environmental Conditions

The Agilent U1840A Medalist sj5000 Automated Optical Inspec-
tion System is designed for indoor use only. Table 1-1 shows
general environmental requirements.

Table 1-1 Environment Requirements

Environment Conditions Requirements

Maximum Altitude 2000 meters

Temperature (Operation) 5°Cto40°C

Maximum Relative Humidity The test system is designed to operate

in the range from 5% to 80% relative
humidity (non-condensing) with 80%
for temperature up to 31°C, decreasing
linearly to 50% relative humidity at
40°C

This product is designed for use in Installation Category Il and
Pollution Degree 2, per IEC 61010-1 and 664 respectively. The
operating voltage should be in the range of 100-120 VAC/200-240
VAC, 50/60 Hz (8 A) with the Mains Supply Voltage fluctuations not
to exceed +10% of the nominal voltage.

Agilent U1840A Medalist sj5000 Hardware Manual 1-3
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Safety and Regulatory Information

Before Applying Power

Verify that the product is set to match the available line voltage
and all safety precautions are taken. Note the external markings
of the instruments described in “Regulatory Markings”.

Ground The System

Fuses

To minimize shock hazard, the instrument chassis and cover
must be connected to an electrical protective earth ground. The
instrument must be connected to the ac power mains through a
grounded power cable, with the ground wire firmly connected
to an electrical ground (safety ground) at the power outlet. Any
interruption of the protective (grounding) conductor or
disconnection of the protective earth terminal will cause a
potential shock hazard that could result in personal injury.

Use only fuses with the required rated current, voltage, and
specified type (normal blow, time delay). Do not use repaired
fuses or short-circuited fuse holders. To do so could cause a
shock or fire hazard.

In order to avoid electrical hazards, all system internal fuses must
be replaced by trained and qualified personnel.

Operator Safety Information

Module connectors and Test Signal cables connected to them
cannot be operator accessible.

Cables and connectors are considered inaccessible if a tool (e.g.
screwdriver, wrench, socket, etc.) or a key (equipment in a
locked cabinet) is required to gain access to a conductive
surface connected to any cable conductor (High, Low or Guard).

Assure the equipment under test has adequate insulation
between the cable connections and any operator-accessible parts
(doors, covers, panels shields, cases, cabinets, etc.)

Agilent U1840A Medalist sj5000 Hardware Manual



Safety and Regulatory Information 1

Verify there are multiple and sufficient protective means (rated
for the voltages you are applying) to assure the operator will
NOT come into contact with any energized conductor even if
one of the protective means fails to work as intended. For
example, the inner side of a case, cabinet, door cover or panel
can be covered with an insulating material as well as routing the
test cables to the front panel connectors of the module through

non-conductive, flexible conduit such as that used in electrical
power distribution.

Safety Requirements

The following is a list of the safety requirements for electrical
equipment for measurement control and laboratory use:

* JEC 61010-1:2001 / EN 61010-1:2001
* (Canada: CSA- C22.2 No0.1010.1:1992
* USA: UL 61010A-1 :2002

See certificate for list of relevant standards.

Machine's Intended Use

In addition with the above environmental conditions, the
machine is designed to be used solely in a Surface Mount
Technologies (SMT) production line.

This machine must only be used with conveyors on both sides
either in-line or in off-line operation. This is to prevent users from
accessing pinch points inside the machine.

Agilent U1840A Medalist sj5000 Hardware Manual 1-b
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Electrical Safety

Electrical Enclosure

/A

Live power and control circuits are situated in various parts of
the machine.

¢ The Main Control Panel is accessed through the rear access
panel, which is mechanically locked.

e During the Off position, the machine only has main voltage on
the primary side of the Main Isolator.

LETHAL VOLTAGE

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT. ENSURE
THAT ALL ELECTRICAL ENCLOSURE COVERS ARE FITTED AND
INTACT BEFORE OPERATING THE EQUIPMENT.

Emergency Stop Loop

1-6

The Emergency Stop (E-Stop) is designed according to the
relevant safety standard. It is controlled using a Carlo Gavazzi
Class IV safety relay.

The sj5000 has four clearly visible and identifiable emergency stop
buttons, two on the front of the machine and two on the back. To activate
these buttons, push in once on the red pushbutton.

Refer to the hardware manual for E-stop locations on the
sj5000. The E-stop system is also activated by opening the
system's front access door.

<RCEY,
i

T
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The Emergency stop circuit has the following attributes
associated with it:

e During an E-Stop, power is removed from all motors
including conveyors and XY Table. The only exception is that
turning the maintenance key switch to the “on” position
re-enables power to the clamping motors. This allows the
clamping motors to be operated for engineering tests,
troubleshooting or calibration.

e E-Stop overrides all modes of operation within the SJ5000
machine.

¢ When power is removed from the system, the E-Stop is
activated automatically and must be reset on powering the
machine back up.

There are two ways to reset the E-stop. If the system
software is running, click Okay to remove the E-stop
condition. If the system software is not running, press the
blue ES RESET button on the switch plate. In either case, you
must first fix the condition that caused the E-stop by either
closing the front door or pulling the E-stop button out.

Front Switch Panel - sj5000

e On startup, NO uncontrolled motion can occur.

Agilent U1840A Medalist sj5000 Hardware Manual 1-7
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Safety and Regulatory Information

Earth Bonding

/N

¢ The E-stop circuit has two channels, both of which go
through all four E-stop switches and the front door switch. If
either channel of the E-stop circuit is activated, an E-stop
condition will result, and no motive power to the gantry or
conveyor will be applied.

* Resetting the E-stop circuit can only happen when both
safety channels are closed.

¢ In maintenance mode the user is permitted to operate the
clamping mechanism, as described above.

All external metal surfaces are mechanically and electrically
bonded to the machine earth point.

The bonding wire used is identified by its green and yellow
insulation.

Never remove or cut these wires. If you find a cut or damaged
connection, do not operate the machine and inform a suitable
qualified person as soon as possible.

THIS MACHINE MUST ALWAYS BE EARTHED WHILE IN USE.

PC Safety

The PC's motherboard contains a lithium battery: CR2032 3V.

See explanation of warning labels.

Dangerous voltages may exist in the PC after the electrical
supply has been disconnected.

There is a danger of explosion if the battery is incorrectly
replaced. Replace only with the same or equivalent type
recommended by the manufacturer.

Dispose of used batteries according to manufacturer
instructions.

Agilent U1840A Medalist sj5000 Hardware Manual
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Safety and Regulatory Information

Physical Safety

Protective Guards

/N

This machine is fitted with a set of protective guards that fully
enclose any moving and electrical mechanisms that may harm
you during normal use. Under no circumstances should these
guards be removed.

DO NOT OPERATE THE MACHINE WHILE ANY OF THE SAFETY
GUARDS ARE OPEN, LOOSE, DAMAGED OR MISSING. THIS
INCLUDES ACCESS PANELS TO THE PC. THE PROTECTION
PROVIDED MAY BE IMPAIRED IF IT IS NOT USED IN THE
CORRECT MANNER.

Pinch Hazards

The machine is fitted with safety side panels on the left and
right hand sides of the platform. These panels protect the user
from electrical and mechanical hazards within the work area.
The user is to be aware of potential pinch hazards situated at
the conveyor entry and exit openings.

To prevent pinch hazards, it is recommended to add additional
guards or covers preventing access to the conveyor entry and
exit openings. These guards could be preventive guards or
conveyors.

Agilent U1840A Medalist sj5000 Hardware Manual
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Moving parts at the conveyor Entry and Exit openings situated at
the sides of the machine. These can cause finger and hand
damage. No attempt should be made to operate the machine
while personnel are working in these areas. E-stop the machine
before placing fingers or hands in these areas. It should be
additionally noted that Agilent recommends that boards should
only enter or exit the sj5000 on a conveyor - not via hand loading.

Machine Stability

Falling Objects

This machine weighs approximately 750 kg, and has a low
center of gravity.

Do not attempt to lift or tip the machine at either end or side, as
you could damage both the machine and injured yourself. Do
not even attempt this with the help of others.

Do not store boards, equipment, stencils, or other material on
top of the machine.

Agilent U1840A Medalist sj5000 Hardware Manual 1-11
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System Warning/Caution Labels

The following are a list of warnings and their associated
explanation.

Table 1-2  Safety Symbols

Safety symbols

Explanation

I\
A
VAN

LL])

_“8

/N

DANGER
230 volts

A

Warning electrical danger.

Label located on both left and right side panels also on right rear door to indicate High Voltage
within.

General warning label.
Located inside PC at the lithium battery.

This indicates you must read the manual before operating the machine.
Label located on front right side of the hood.

Moving parts at the conveyor Entry and Exit openings (for the Board) at the sides of the machine,
which could cause finger and hand damage.

230 Volts warning labels
Location:
* PC
* Motor Controller
* Transformer Cover
* Top of front Electrical Box
* Main Terminal Trunking Cover
* Main filter

Warning that hands could be crushed from below. Location

* Top center of rear panel

Agilent U1840A Medalist sj5000 Hardware Manual
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Table 1-2  Safety Symbols (continued)

Safety symbols Explanation
A
ﬂ Warning to mind your head.
Label located on the front left and right sides of hood.
Warning
Mind your head

Warning that maintenance switch is in ON position.
ACAUTION

The pneumatic air pressure is actuated.

- PNEUMATIC
,i'( s whn Using the maintenance GUI, the stops and clamps can be operated; therefore, be caution as pinch
SWITCH IS ON points around clamps can cause injury.

Warning of high voltage.

DANGER Location:
HIGH VOLTAGE * Main Filter

* Main Terminal Trunking

Regulatory Markings

Markings on the system, in manuals and on instruments provide
information about compliance with international regulations.
Table 1-3 defines the markings you may find in a manual or on
an instrument.

Table 1-3  Regulatory Markings

Regulatory markings

The CE mark is a registered trademark of the European Community. This CE mark shows that the
c E product complies with all the relevant European Legal Directives.
ISM 1-A
. The TUV mark is a registered trademark of the Technischer Uberwachungs-Verein. A TUV mark
I,r““ \ with the indicators "C" and "US" means that the product is certified for both the U.S. and
g ;-/:,' Canadian markets, to the applicable American and Canadian standards.
us

Agilent U1840A Medalist sj5000 Hardware Manual 1-13
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€ nio1ae

ICES/NMB- D01

The C-tick mark is a registered trademark of the Spectrum Management Agency of Australia. This
signifies compliance with the Australia EMC Framework regulations under the terms of the Radio
Communication Act of 1992.

This text indicates that the ISM device complies with Canadian ICES-001.
Cet appareil ISM est conforme a la norme NMB-001 du Canada.

This instrument complies with the WEEE Directive (2002/96/EC) marking requirement. This
affixed product label indicates that you must not discard this electrical/electronic product in
domestic household waste.

Electrostatic Discharge (ESD) Precautions

Static electricity is destructive to your production process and
the Agilent U1840A Medalist sj5000. Careless handling and poor
site planning can cause system reliability problems and reduce
your product yield. The system may not be as easily damaged as
the modules you will be testing, but good anti-static planning
will help ensure high reliability.

The ESD symbol below indicates areas where ESD caution must
be exercised. This is to prevent damage to instruments and/or
test disruption.

Caution: Static Sensitive.

Electrostatic discharge in this area may cause equipment damage or test
disruption.

Agilent U1840A Medalist sj5000 Hardware Manual
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While not an exhaustive list of anti-static precautions, Table 1-4
shows suggestions to consider as you plan your system area:

Table 1-4 Suggested Anti-Static Solutions for Site Planning

Precaution Suggested Solution

Anti-static flooring Plan to use an anti-static floor
covering or mats.

Grounding straps Plan for foot straps in conjunction
with anti-static flooring and wrist
straps for system operators.

The system test rack is secured to the pallet of the shipping crate
and wrapped with a plastic wrap. Do not move the crate or the test
rack and pallet to a static sensitive area until you have removed the
plastic wrap from the test rack.

Agilent U1840A Medalist sj5000 Hardware Manual 1-15
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End of Life: Waste Electrical and Electronic Equipment (WEEE) Directive
2002/96/EC

This product complies with the WEEE Directive (2002/96/EC)
marking requirement. The affixed product label (see below)
indicates that you must not discard this electrical/electronic
product in domestic household waste.

|
Product Category:

With reference to the equipment types in the WEEE directive
Annex 1, this product is classified as a “Monitoring and Control
Instrumentation” product.

Do not dispose in domestic household waste

To return unwanted products, contact your local Agilent office,
or see:

http://www.agilent.com/environment/product

for more information.
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The Medalist sj5000 is designed to accurately measure the

position and properties of each placed component on a Printed

Circuit Board (PCB). Through measurements, the sj5000 can

detect a wide variety of placement/printing defects. The sj5000

is the latest product in the evolution of the Medalist sj family.

Agilent Technologies
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Introduction to the Medalist sj5000

Advantages of the Medalist sj5000

2-2

Best in Class AOI

The sj5000 is the latest evolution in Automated Optical
Inspection (AOI) technology for the electronics manufacturing
industry.

The sj5000 has been designed as a truly flexible ‘best-in-class’
AOI solution, to measure and characterize components at
multiple positions along the SMT manufacturing line. it can be
configured for Solder Joint Analysis (post-reflow).

Measurement Performance

The sj5000 delivers industry recognized best-in-class
measurement performance. Using high resolution imaging
hardware and precision XY gantry, the sj5000 simultaneously
delivers fast inspection speeds and full 01005 component
inspection capability.

Fault Coverage

The sj5000 deploys MonoColour, Agilent’s unique sequential
color imaging technique. This technology allows the AOI system
to build a color image by combining a sequence of monochrome
images of the PCB when illuminated with light of different red,
green and blue colors.

MonoColour allows the AOI system to benefit from the power of
full color image processing, while utilizing the highest
resolution and highest speed monochrome camera technology.
It delivers full color RGB images, which allows for greater
differentiation of components from substrate, than with black
and white systems.

Agilent’s MonoColour technology allows the sj5000 to easily
distinguish SMT component features by unlocking the full range
of color depth that is available to the human eye.

In addition to color technology, the sj5000 deploys an innovative
domed lighting head consisting of light emitting diodes (LEDs)
from multiple angles. This allows pseudo three-dimensional
information to be extracted from solder joints. Color 3D joint
profiling is the most powerful technique used in the AOI
industry for solder joint inspection, and it provides the best
fault coverage.

Agilent U1840A Medalist sj5000 Hardware Manual
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Benefits of MonoColour Technology

MonoColour technology provides the following benefits:
* Improved algorithm performance and reliability.

¢ Lower false fail and false accept rates.

¢ Color component inspection.

* Best detection capability in industry while maintaining
excellent accuracy and GR&R results.

* Easier program setup and maintenance.

* Easier program portability from system to system.

Speed and Performance

For any given speed, the sj5000 offers the highest resolution,
providing lower false call rates and maximum error detection.

By utilizing the latest camera technology, high image acquisition
speeds are achieved. The distortion free lens is complemented
by a high precision XY gantry on which the camera/lighting
assembly is mounted. By clamping the PCB in the machine
while it is being inspected the sj5000 delivers highly accurate
and repeatable results.

Post-Reflow Inspection

The sj5000 performs fast and efficient post-reflow inspection
for components and solder joints. The proprietary vision
software reliably determines a range of errors including missing
or offset components, polarity and solder joint related defects.

Post-reflow inspection has the following benefits:
* Removes the subjectivity of visual inspection.
* Reduces repair costs.

* Improves ICT first pass yield.

¢ Decreases the time taken to debug complex pre-reflow
process problems.

Agilent U1840A Medalist sj5000 Hardware Manual 2-3
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Camera Navigation

2-4

Coordinate System

The sj5000 coordinate system is the same as what you see
through the camera view. For example, if you press the up arrow
on the keyboard, the camera view moves up on the screen

(+Y axis). If you press the right arrow key, the camera view
moves right on the screen (+X axis).

Y

sj5000

Operator Side 515000 Axis alignment

Moving the XY Table

Press an arrow key on the keyboard to move the XY table by
2,500 microns in the indicated direction.

You can also use the arrow keys on the numeric keypad (that is,
the keys 2, 4, 6, and 8). Press once to move the XY table by 250
microns in the indicated direction.
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Parts of the Medalist sj5000

System Overview

The Medalist sj5000 (Figure 2-1) is constructed from a rigid
welded base frame which gives stability and support to the XY
gantry robot and houses the electrical controls of the machine.

¢ The PC is behind the front access door.

* The gantry motor amplifiers are located at the rear of the
system in the control panel. The standard sj5000 has two
amplifiers for the X and Y axes.

¢ Connections for two SMEMA cables and an Ethernet cable
are provided at the rear of the system. These are located on
the right side of the control panel.

¢ The electrical mains inlet cable is supplied through a cut-out
in the machine base-plate, which is accessible from the
control panel.

- } .f'

Figure 2-1 Medalist sj5000
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Front View

E-Stop button —— : _ | ’
i I ST E-Stop button

Switch plate

Front access door

PC access

Figure 2-2  Front view of the sj5000
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Introduction to the Medalist sj5000 2

The switch plate is located on the left side of the sj5000, behind
the monitor. A cable (p/n 5186-6312) is connected to the back
and fed to the control panel where it is terminated at XB5 (see
the Electrical Drawing document for details).

Figure 2-3  Switch plate

Table 2-1 Controls on the switch plate

Item

Description

START switch

RUN light
ES RESET button

RAIL 1 INSP/PASS
switch

RAIL 2 INSP/PASS
switch

Agilent U1840A Medalist sj5000 Hardware Manual

The AC power control switch for the whole system
after the mains isolator and residual current circuit
beaker (RCCB).

The ON indicator light for the START switch.

Resets the safety relay after any E-Stop button is
pressed or the front access door is opened. Pull out all
E-Stop buttons and close the front access door before
resetting the E-Stop circuit.

Activates the pass-through functionality on rail 1. This
allows the board to pass through the sj5000 without
being inspected. The default setting is Insp.

Does the same with the rail 2 conveyor. This is only
present on a dual rail sj5000. (Figure 2-1 shows a
single rail machine with only one conveyor fitted.)
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Introduction to the Medalist sj5000

Table 2-1 Controls on the switch plate

Item Description

AWA buttons Allow you to manually adjust the distance between
the conveyor rails. The top white button narrows the
distance between the rails and the bottom black
button widens it. For more information, see “Manual

Width Adjust”.
PLC RESET button Resets the PLC.
MAINT. SWITCH Allows you operate the board clamps and stops in an

E-Stop condition.

Front Electrical Interface Module

The front electrical interface module is the electrical junction
where the conveyor sensors are terminated and interfaced with
cable 5186-6300. The cable is in turn fed through the base of the
machine to the control panel and terminated at XB1 on the
terminal rail. See the Electrical Drawing document for the pin
number reference.

Figure 2-4 Front electrical interface module
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Rear View

Rear Access Panel

Mains Isolator

Figure 2-5 Rear view of the sj5000
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Control Panel

The rear of the base frame houses the majority of the system
electrical controls. The control panel is secured behind the rear
access panel, which is lockable.

NOTE The rear access panel cannot be opened with the mains isolator in the ON

position.

Figure 2-6 shows the main electrical controls on the control
panel. For more details, refer to the Electrical Drawing
document.

DC Power Supply

Isalator Switch Kollmorgen Drives

o

X

= iy

*‘ﬂ&(ﬁﬁ.t.‘!‘

} e

: -li“i i
 EnEEE ) B i

l
‘ i \I }n;;r*“i“ A l “ ' I --_

Pownl Relays

Figure 2-6 Main electrical controls
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2
Conveyor

The following diagrams show the motor and sensor locations for
the conveyor.

Board In Sensor

Al home
A end
Sensaor (left) SenS;n

| |
| oo ] | | P

| | | |
|
| ‘ f 'I

ol A home h‘i‘?d Screw

(right) Sensar (right)
Figure 2-7 Right side of the conveyor
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Figure 2-8 Rear of the conveyor

2-12

Board Cut

Sensaor

Board in-position
Sensor

Conveyor Mator

Clamp Maotor Clarp Plate

Clarmp home
SEnsar
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Power and Communications

Electrical Power

Table Table A-3 in the appendix lists the power specifications
for the sj5000.

The equipment must be installed according to the applicable
national wiring code (NEC) and all applicable local regulations.

m All system sub-circuits are 100120 VAC and 200-240 VAC. Only
connect equipment rated to this voltage to the system.

¢ The main incoming protected earth must be terminated at
the earth terminal.

¢ The earth link wire must have a minimum cross-sectional
area of 4 mm? (or 10 AWG).

* An uninterruptible power supply (UPS) is optional. Ensure
that the input voltage indicated on the UPS is same as the
supply voltage.

m MAINS VOLTAGE DEPENDS ON THE UPS USED. BEFORE
CONNECTING TO THE MAINS, ENSURE MAINS VOLTAGE IS THE
SAME AS THE UPS INPUT VOLTAGE

100-120 V or 200-240 V
DETAILS ON MACHINE PLATE

Agilent U1840A Medalist sj5000 Hardware Manual 2-13



2

2-14

Introduction to the Medalist sj5000

Communications

SMEMA Communications

A SMEMA standard is used for the machine-to-machine
electrical interface, which controls the proper sequencing of
boards. Figure 2-9 shows the wiring connection; refer to the
Electrical Drawing document for more details.

SMEMA specifies two signal lines: ‘Machine Not Busy’ and
‘Board Available’ to indicate when a machine can receive a
board and when it is ready to release a board.

Signals are communicated between machines via the 14-pin
SMEMA connector. The ‘Machine Not Busy’ uses pins 1 and 2
and the ‘Board Available’ signals uses pins 3 and 4.

The output signals to downstream machines are the ‘Good
Board’ signal for pins 3 and 4 and ‘Bad Board’ signal for pins 3
and 5.

GND GND
A B 3 C
1 1 1 1 1
2 PLC Input {
o —of— *2 22— ‘2
3 .3 3 *
: 4 | PLC Input
\ I Good
PLC Input
e *4 . 5 = Ba:p

Figure 2-9 Pins 1 to 4 of SMEMA Connector

In Figure 2-9, boards are transferred from machine A to B and
from B to C. Machine B is not busy as its pins 1 and 2 are open.
Machine A has no board available as its pins 3 and 4 are open.

¢ If machine A did have a board available for transfer, the
board would trip its Exit sensor and the machine would close
contact between pins 3 and 4. This would give the signal to
machine B that there is a board available.

e If machine B were processing a board, it would close the
contact between pins 1 and 2 to give the ‘Machine Busy’
signal to machine A.

Board transfer only occurs when machine A has a board available
(contact closed) and machine B is not busy (contact closed).
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SMEMA Connections

The SMEMA interface ports are located inside the control panel
of the sj5000. The sj5000 comes equipped with two SMEMA
cables for each conveyor line to connect to equipment upstream
and downstream.

e The upstream cable (p/n 5186-0614) must be connected to
the SMEMA UP connector.

¢ The downstream cable (p/n 5186-0615) is connected to the
SMEMA DOWN connector.

These cables need to be routed through the cut-out at the base
of the system.

The upstream and downstream connections must be made for
the system to function correctly while operating single or dual
lane.

Network Connection (Optional)

If the networking option is included with your system, an RJ45
female connector is provided in the control panel for connecting
the sj5000 to a network.

Contact your system administrator for details of connecting the
sj5000 to the network.
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Serial Connection

Serial ports are provided for connecting barcode readers. They
are located inside the sj5000 at the rear top left corner.
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3 Installation

Checking the Facilities and Tools

Unpacking the sj5000

3-2

Ensure that the system environment meets the specifications
(see “Environmental Conditions”). Refer to the Site
Preparation Manual for details.

Required Tools

The following tools are required for sj5000 installation:

Set of metric hexagonal Allen keys: 1.5, 2, 2.5, 3, 4, 4.5, 5, 5.5,
6,7, 8,9,and 10

T30 TORX key

Set of insulated slotted screwdrivers: 2.8, 4.0, 5.5, and 6.5
Pistol grease gun

THK AFB+70 (lithium based) grease

25 mm/46 mm spanner

The sj5000 is shipped on a wooden pallet with a cardboard box
enclosing the system.

Unpack the sj5000 as follows:

1

Check all the Tip’n’tell indicators and shock sensors.
Figure 3-1 shows their locations on the box. Refer to the
details on the indicators to verify pass or failure.

If any of them are activated, the sj5000 may have a problem.
Do not remove anything and report the situation to Agilent.

Remove the straps holding the cardboard box in place.
Remove the cardboard edge protectors.

Remove the top of the cardboard box, and lift the remainder
of the box away from the wooden pallet.

Undo the ratchet straps that hold the sj5000 to the wooden
pallet.

The sj5000 can now be lifted off the pallet using a forklift and
moved into position. See “Moving the sj5000” for important
notes and instructions.

Agilent U1840A Medalist sj5000 Hardware Manual



Shockestoh Indicator

[Frart tap |

Shipmert Shest

[Front bottom)

[Top right side]

Installation 3

Figure 3-1 Locations of indicators and sensors

Agilent U1840A Medalist sj5000 Hardware Manual

Shockewstch Indicator

[Tep left side]

3-3



3 Installation

Moving the sj5000

3-4

The lifting device used to move the sj5000 must be rated to lift and carry a
2 tonne load. The forks of the lifting device should be a minimum of 1.0 m
in length with a minimum fork spacing of 0.5 m (the inside gap between
the forks).

When handling the sj5000, bear in mind the following;:

¢ The machine is designed for transportation and handling by
either a hydraulic pallet truck or forklift.

¢ The machine is designed to be lifted from any of its four
sides, however, when inserting the forks of the lifting device
under the machine, care must be taken to ensure that the
lower panels are not damaged as a result of poor handling,.

* When lowering the machine from an elevated position the
lifting device operator must ensure that all sides of the
machine are clear from obstructions.

Ensure that the correct space is available on the production line
(see the Site Preparation Manual) before lifting and moving the
sj5000 into position.

It is important that the machine is aligned so that its fixed
conveyor rail is in-line with the fixed rails of the input and
output conveyors.

1 Disconnect the power cord.

2 Secure the X and Y axis with shipping clamps.

3 Use a hand truck to lift the machine approximately one inch.
4 Remove the packaged parts from under the machine.
5

Turn the four adjustable feet so that they go approximately
two inches into the machine.

Carefully move the machine to the desired location.

7 Slowly lower the machine so that the feet are about one inch
from the floor.

8 Turn the four adjustable feet out they touch the floor, and
then adjust the height until the system conveyor height
matches that of the input and output conveyors.

9 Once the correct height has been reached, tighten the feet
locking nuts with the 46 mm spanner.

10 Ensure that all four feet are solidly on the ground.

11 Lower and remove the hand truck.
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12 Remove the shipping clamps before operating the gantry.

These steps must be followed every time the machine is lifted, regardless
of whether it is moved from its location.

m If the machine is being used outside of the production line, a
conveyor must be fitted both upstream and downstream for safety

reasons.

m The machine must never be raised, lowered, or moved while
electrical power is connected.
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Installation

Adjusting the Height and Leveling the sj5000

3-6

Adjusting the Height

The four adjustable feet are used to vary the height of the
sjb000. As described in “Moving the sj5000”, the height must be
adjusted so that the system conveyor height matches that of the
input and output conveyors.

Leveling the sj5000
After adjusting the height, level the machine as follows:

1 Loosen the feet locking nuts.

2 Place the level gauge on the X rail and adjust the feet until
the machine is level.

3 Do the same way for the Y rail.

4 Ensure the final height is same as the input and output

conveyors.

b Once the correct level has been achieved, tighten the feet

locking nuts.
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Mounting the Lighting Tower

The lighting tower is mounted on the roof of the sj5000.

1 Feed the cable through the mounting hole on the roof and fit
the light tower with the three screws provided and a 2.5 mm
Allen key.

2 Ensure that the 22 mm nut is tightened against the round
mounting plate.

3 Fit the two connectors together inside the machine.
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Installation

Installing the Keyboard and Monitor

3-8

Remove the four mounting screws at the front left of the
machine below the switch plate.

Align the monitor/keyboard mount arm with the mounting
plate on the machine and tighten the screws.

Place the mounting pole through the keyboard tray mount
clamp and then into the monitor/keyboard mount arm.

Tighten the keyboard tray in place.

Secure the mounting pole by tightening the screw in front of
the mount arm.

Remove the four inner screws from the back of the monitor.
Align the holes with the monitor mounting plate, then insert
and tighten the four screws.

Place the keyboard and mouse on the keyboard tray.

" Mounting |

pole Keybdard
—~ mount
_ / T
Monitor/

keyboard
‘-/ mount arm
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Next, connect the cables for the monitor, keyboard, and mouse.

1 Connect the monitor power cable and monitor signal cable to
the monitor and secure them in place with the cable ties
provided.

Do not secure the cables too tightly. Ensure there is enough
slack so that the monitor/keyboard arm can be adjusted
without straining the cables.

2 Feed the monitor power, monitor signal, mouse, keyboard,
and keyboard earth cables along the mount arm to the inside
of the system.

3 Open the front access door and connect the cables to the
corresponding cables inside the machine.
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3 Installation

Connecting the Mains Cable

m The mains connection should only be done by qualified personnel.

The mains cable uses US or EU color coding depending on the
option purchased and no connector is provided. The connector
to be used will depend on the requirements of the factory in
which the sj5000 is being installed.

1 Route the mains cable from the mains isolator following the
cleats provided.

J

I

.
#

3 Install the connector and plug it into the factory mains
supply.
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Earth Cable Connection

m The mains connection should only be done by qualified personnel.

The earth cable is connected to the earth terminal block as
shown below.

Incoming Earth cable

Incoming Live cable

Incoming Neutral cable
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4  Starting Up the Medalist sj5000

Before Powering Up

Before turning the Medalist sj5000 on at the mains isolator, do
the following:

1 Make sure the mains isolator is switched off, then remove the
rear access panel.

2 Measure the voltage between live (phase 1) and neutral
(phase 2) at the mains isolator. The voltage should be 100 to
120 VAC or 200 V to 240 VAC.

3 Ensure the system is correctly earthed.

Now you can power up the sj5000 as described in the following
pages. Refer to Figure 4-1 for the locations of the switches and
buttons to use.

Figure 4-1 Controls on the switch plate at the front of the machine
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Starting Up the Medalist sj5000 4

Powering Up the sj5000 for the First Time

When powering up the sj5000 for the first time, carry out the
following steps:

1

ol AW N

10
1"
12
13

14
15
16
17

Ensure that electrical power has been connected by a
suitably qualified person.

Ensure that the mains isolator is in the OFF position.
Switch on all other MCBs.
Verify that all circuit breakers are on.

Measure the input voltage and ensure that it is the rated
voltage of the machine.

Ensure that the XY table is free to move over its entire
envelope before continuing. You can manually move it
around its enclosure.

Ensure that the conveyor is free from obstruction.
Ensure that the MAINT. SWITCH is in the O position (off).

Ensure that the front access door is fully closed. Pull out all
the E-Stop buttons before continuing.

Ensure the rear access panel is locked in position.
Turn on the sj5000 at the mains isolator.
Turn the START key switch to the ON position.

Ensure that the green RUN light is lit. If the RUN light is not
lit, check the input power.

Ensure the RAIL 1 switch is set to INSP (inspect).

Turn on the UPS (if installed) and turn on the monitor.
Reset the E-Stop circuit by pressing the ES RESET button.
Turn on the PC.
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Starting Up the Medalist sj5000

Powering Up From the Mains Off Position

4-4

To power up the sj5000 from the mains off position, do the
following:

1

1
8
9

Ensure that the START key switch at the front of the machine
and the mains isolator are in the OFF position.

Ensure that the XY table is free to move over its entire
envelope before continuing. Remove any tools or equipment
that may hinder the table as it moves inside the enclosure.

Ensure that the rear access panel is locked in position and
turn the mains isolator to the ON position.

Ensure that the MAINT. SWITCH is in the O position (off).
Ensure that the front access door is closed.

Turn the START key switch to the ON position. Ensure that
the green RUN light is lit. If the RUN light is not lit, check the
input power.

Turn on the UPS (if installed) and turn on the monitor.
Ensure that all four of the E-Stop buttons are pulled out.
Turn on the PC.

10 Press the ES RESET button.
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Powering Up to Restore From an Emergency Stop

To power up the sj5000 to restore from an emergency stop,
perform the following:

1

2
3
4

Machine Cycle

Ensure that the front access door is fully closed.
Pull out all the E-Stop buttons.
Press the ES RESET switch.

If the sj5000 software is running, also click the Okay button in
the E-Stop alarm window.

The sequence of events during a board load—inspect—eject
cycle is as follows:

The upstream machine provides a ‘Board Available’ signal to
the sj5000 via the SMEMA interface.

When ready to accept a board, the sj5000 gives the upstream
machine a ‘Machine Not Busy’ signal through SMEMA.

If a hardware barcode reader is used, it is normally triggered
at the same time as the ‘Machine Not Busy’ signal. It is
possible to configure the system to trigger the reader first
and await a good read before sending ‘Machine Not Busy’ —
this would typically be used when integrating with a factory
management system.

When both ‘Board Available’ and ‘Machine Not Busy’ are
true, the upstream machine passes a board to the sj5000.

Once the board is inside (that is, seen by the Entry sensor)
the sj5000 disables the ‘Machine Not Busy’ signal to the
upstream machine.

The board stops are activated once the conveyor starts to
move (as a result of a board entering the machine).

When the board is detected by the In-Position sensor.

The conveyor slows down and halts such that the board is
resting against the board stops.

The board is clamped in position.

When the clamps are successfully raised, the Programmable
Logic Controller (PLC) gives a board present signal to the PC.

The board is inspected.

When inspection is complete, the PC informs the PLC that
the board has passed or failed inspection.
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e The board is then released:
The clamps and stops are lowered.

The board drops smoothly onto the conveyor and the
conveyor starts running.

The board transfers to the Exit sensor.

¢ The sj5000 signals the inspection result to the downstream
machine via SMEMA (pins 3 and 4 closed = Good Board
Available, 3 and 5 closed = Bad Board Available)

* When the sj5000 gets a ‘Machine Not Busy’ signal from the
downstream machine, the conveyor is driven until the board
exits the machine and the cycle begins again.
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Changing the Conveyor Rail Width

Sensors and Flags 5-2
Manual Width Adjust 5-3
Auto Width Adjust  5-4

This chapter describes how to manually and automatically
change the distance between the conveyor rails. The sj5000
allows the operator to adjust the conveyor width without
opening the front door of the machine.

Agilent Technologies

5-1



b Changing the Conveyor Rail Width

Sensors and Flags

5-2

Mounted on the conveyor are three sensors used to control the
Auto Width Adjust (AWA). These sensors are used to detect the
minimum width, maximum width, and rail alignment. The
sensors are identified as follows:

¢ Left minimum width (Left Min) sensor
¢ Right minimum width (Right Min) sensor

¢ Left maximum width (Left Max) sensor

Each of the three sensors has a corresponding flag mounted on
the moving rail of the conveyor.

Figure -1 Sensors and flags on the conveyor

The sensors are installed so that each sensor is triggered when
the rails reach a maximum or minimum distance apart (this can
vary between single and dual lane conveyors).

* Minimum width
The default sj5000 minimum rail distance is 50 mm.
However, if a user adjusts the edge clearance, this may vary.

e Maximum width
The maximum width for all conveyors is 510 mm (single
lane). The Left Max is installed so that it triggers when the
rails are 510 mm apart (approximately 2 mm less than the
maximum travel distance).
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Manual Width Adjust

You can manually adjust the distance between the conveyor
rails using the AWA buttons on the switch plate at the front of
the sj5000.

Figure 5-2 AWA IN/OUT buttons on the switch plate

1 Ensure there are no boards in the sj5000.
2 Ensure the E-Stop circuit has been reset.

3 To narrow the distance between the rails, press the top white
button (AWA OUT). Hold the button for at least one second to
activate the movement.

4 To widen the distance between the rails, press the bottom
black button (AWA OUT). Hold the button for at least one
second to activate the movement.

b When finished, press the PLC RESET button.
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Changing the Conveyor Rail Width

Auto Width Adjust

5-4

You can manually adjust the distance between the conveyor
rails using the sj5000 software.

1 Ensure there are no boards in the sj5000.

2 Launch the sj5000 software in Engineer mode.

3 In the main toolbar click the Tools button.

4 Under Category, click the Auto Width Adjust folder.
5

You will be reminded to remove all boards from the sj5000.
Click Yes to continue. (You will not be able to continue if any
boards remain in the machine.)

6 In the Auto Width Adjust window (Figure 5-3), click the Jog
Out and Jog In buttons to adjust the distance between the
conveyor rails.

The Auto Width Adjust Window

To access the Auto Width Adjust tools, from the Tools menu
click the Auto Width Adjust folder.

e
Calagony, Tools for  Auo Width Adjust
] Interfacs ]
| Algoethm E diing
_ Inspectian [Genes) hin ‘Width: & " 0Smm  Jog Out
;. ) 2D Pasle Inspechon .
] 2D Calbvation e Wadth; [ 50 = Tram =
] ¥ Calbwation Cummant'Widith: = {0men B il
BESAr " J
j ke | 324 P
] Liphting Corticlle: 2 i
1 Digkal D Required Width: [ = =]
] Machine 10 pLl Home
B].Ct Wik Adps
_;J ¥ al:'.l-e:m.:-.-. Mave | Stop | Cnll e
] Image Save |3
“1_Thapbeild :i
Figure 5-3  Auto Width Adjust window
Table 5-1 Tools for Auto Width Adjust
Field/Function Description
Min Width Displays the minimum conveyor width allowed. If you enter

a Required Width that is less than the minimum, then this
value will be used instead.

Max Width Displays the maximum conveyor width allowed. If you
enter a Required Width that is greater than the maximum,
then this value will be used instead.
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Table 5-1 Tools for Auto Width Adjust

Field/Function Description

Current Width Displays the current distance between the conveyor rails.
If the conveyor rails are moving, the message ‘Axis
Moving’ is displayed.

Required Width Lets you specify the desired distance between the
conveyor rails. Specify a value between the minimum and
maximum widths.

Move Click Move to move the conveyor rails to the specified
distance apart.

Stop Click Stop to abort a move operation. The conveyor rails
will stop moving and the Current Width shows the current
distance between the rails.

The move operation is also aborted when an E-Stop button
is pressed.

Jog Out/Jog In Click Jog Out/Jog In to jog the conveyor rails out or in.
Each click moves the rails by the selected pulse increment:
0.5 mm, T mm, or 10 mm.
Hold down the Jog Out/Jog In buttons for continuous
movement of the conveyor rails.

AWA PLX Control Select this option to enable automatic adjustment of the
conveyor width based on the width setting in the PLX file
for a board.

To set the width, insert the following line in the PLX file:
w <microns>

For example, w 125000 sets the width to 125000 microns
or 125 mm.

Home Returns the conveyor rails to a known position and
ensures that they stay parallel.
This should be used if the machine has been switched off
for a while or if any work carried out inside the machine
has caused the moving conveyor rail position to change.

Calibrate Calibrates the automatic width adjust functionality. This
will set the conveyor width and also align the conveyor
rails. See “Calibration”.
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Calibration

When you click Calibrate, instructions for calibration appear in

the following window.

¥ Calibrate Auto Width Adjust

~Instruchons:

1. Open the hood of the machine.

2. Measure the width when the left sensor is fnggered
and take note of this measurement.

3. Adjust rails by hand. measure the minimum width
of the convayor and take note of this measurement
also,

4. Adjust rails by hand to 70mm and make sure both
sides ane agual,

5. Close hood of machine and reset E-stop.

&. Enter messurement from 2. in 'Left Sensor vidth'

field and measurement from 3. in “Minirmum Width

Fositian'.

7. Press "0k to continue, or 'Canceal' to exit calibration
with no changes saved.

- Parameters - -
- Slages
£ MU Stage = Singls Stage
~ Howe Pasametens
Left Sensar Width Minimmn \W/idth Posiion
| = SN = E
Ledt Shuttls Width M avimum Widkh Position
o= [ 20 2
Right Shulthe 'Width
] = SHHMHHWh:Ihl
Ok

NOTE

the Left Shuttle Width.

Make sure the rails are parallel and the distance between the fixed and
moving rails is 70 mm. The Minimum Width Position must be less than
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6  Auto Width Adjust Conveyor Setup

Linear Mechanical Setup

6-2

The tools required for this check are a 2 mm Allen key and an
engineers steel ruler.

In order to achieve mechanical accuracy with the AWA
conveyor, carry out the following setup check and make the
necessary adjustments.

1

Use the steel ruler to measure the distance from the inside of
the linear rail to the outside of the black lip where the outer
clamp edge ends. This distance must be less than or equal to
4.75 mm along the entire the length of the rail as shown
below.

Top Finger

Max 4.75mm Clamp

Clamp Plate

If the measurement exceeds 4.75 mm, proceed with the
mechanical setup described in “Conveyor Edge Clearance
Adjustment”.

If the measurement is acceptable (less than or equal to
4.75 mm), proceed to “AWA Mechanical Setup”.
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Conveyor Edge Clearance Adjustment

If the conveyor edge clearance is greater than the SMEMA
standard of 4.75 mm or it is to be set to something other than
the SMEMA standard, follow the procedure below to adjust it.

Note that the preferred fixed position of the linear rails is at
3.5 mm but the clearance can be increased to up to 3.75 mm.
Also note that the maximum clearance is 4.75 mm (this includes
1 mm for the clamp). If trying to reduce the edge clearance any
further, consider carefully how much of the belt is left to carry
the PCB. Care should also be taken to set the top and bottom
side edge clearances such that they do not hinder board transfer
and clamping.

Belt Clamp

It is assumed that the clamp is 1T mm thick. When taking measurements
the fixed straight edge of the conveyor rail is used for accuracy. When
re-checking the set distance, the clamp thickness is taken into account to
verify that the edge clearance conforms to the SMEMA standard.

The following procedure illustrates how to set a clearance of 3.5 mm. The
steps are the same when setting other clearances.
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1 Loosen the screws along the length of the finger clamp using
a 2 mm Allen key. Use care when loosening the screws as
they may be very tight. Remove the finger clamp.

Loosen all screws along the
length of the finger clamp
on top rail

2 Measure the distance from the inside of the linear rail to the
outside of the black lip where the belt edge ends. When
setting the clearance to 3.5 mm, this distance should be
2.5 mm.

3 If necessary, loosen the screws along the linear rail. Use care
when loosening the screws as they may be very tight. It may
help to add a drop of oil or anti seizure solution. Adjust the
distance to 2.5 mm along the whole length of the conveyor.

2.5 mm distance set
along whole length
of rail

@ ® | @

4 When you are satisfied that the whole rail is set at the correct
distance, tighten all the screws along the linear rail.

b Replace the finger clamp and ensure that it is aligned with
the board clamps.

6 Place the finger clamp back on top of the linear rail and then
align its front edge with the edge of the board clamps. Move
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the clamp assembly up by hand so the edges meet, making
sure the clamps are parallel to each other.

7 Tighten all the machine screws along the finger clamp.

Outer edge of finger
clamp against outer
edge of clamp blade

8 Re-check the full edge clearance by measuring the distance
from the inside of the linear rail to the outside edge of the
clamp.

9 Ensure that all clamps are straight, parallel and free moving.
The distance must not exceed 4.75 mm (SMEMA). (This
distance is set to 3.5 mm when the sj5000 is manufactured.)

Belt Clamp
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AWA Mechanical Setup

To achieve accuracy when the conveyor homes and moves to its
desired width, check the position of the maximum and
minimum sensors and set them up according to the factory
default.

Figure 6-1 shows the sensor distances to be set. Use a steel ruler
to measure from the base to the sensor edge. If the
measurements are different from those shown, loosen the
sensor setting screw, adjust the sensor position, and tighten the
screw to secure the sensor.

155 mm

e

Max Sensor Min Sensor

Figure 6-1 Sensor positions
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AWA Setup and Calibration

Perform the following steps:

1 Set up the sensors and flags. Refer to “AWA Mechanical
Setup” for instructions. Also see “Sensors and Flags” for a
description of the sensors and flags.

2 Ensure that all sensors and I/O are working correctly:
Trigger each of the AWA sensors individually, using a small
screwdriver or piece of paper to simulate the sensor
triggering. You will need another person check the PLC
inputs on the control panel in the rear of the machine. Verify
that the PLC input LED turns on and off as you activate and
deactivate the sensor.

Input Sensor

01.00 Left Max Sensor
01.01 Left Min Sensor

01.02 Right Min Sensor

Auto Width Adjust Calibration

Ensure there are no boards in the sj5000.

Launch the sj5000 software in Engineer mode.

From the Tools menu click the Auto Width Adjust folder.
Click Calibrate.

¥ Calibrate Auto Width Adjust x
¥ j

2w NN -

r~Instructions: - [ Patameters !

1. Open the hood of the machine. - Stages
2. Measure the width when the left sensor is friggered s b Sl Stons
and take note of this measurement.
3. Adjustrails by hand, measure the minimum width - Home Pasameters —— .
of the comveyor and take note of this measurament Left Sensor Widlh Minimurn Width Postion
e EE KN
4. Adjust rails by hand to 70mm and make sure bath Left Shaitle Widih M arvim Wadd Possitan
sides are equal, -

: [ | 20 &
5. Close hood of machine and reset E-stop.

Risght Shutts Width

6. Enter measurament from 2. in 'Laft Sensor Width' .
: ik - St MinM ax Width
field and measurement from 3. in ‘Minimum Width | 50 3 = I

Fosition'.
7. Press "0k to continue, or 'Cancal’ to exit calibration _
with no changes saved. _ Ok | | Cancel

5 Open the front access door. Adjust the rails inwards until
they can no longer move. (The ball screw housing rubber
stops will not allow further movement.)

Agilent U1840A Medalist sj5000 Hardware Manual 6-7



6

6-8

Auto Width Adjust Conveyor Setup

6 Move the rails outwards until the fixed and moving rails are
50 mm apart and parallel. This is the minimum width and
should be measured between the inside linear rail on the
fixed rail and inside the linear rail of the adjustable rail.
Ensure they are parallel by measuring the rail separation at
either end of the rails.

50mm . Linear Rail

Belt

7 Adjust the rail outwards by hand until the Left Min sensor is
not triggered. Then adjust the rail inward by hand until the
Left Min sensor is triggered. Measure and take note of the
conveyor width.

8 Adjust the rail inwards by hand until the Right Min sensor is
triggered. Measure and take note of the conveyor width.
Make sure that the difference between the Left Min sensor
getting triggered and the Right Min sensor is approximately
1 mm. The closer it is to 1 mm, the faster the conveyor will
calibrate.

9 Now adjust the rails outwards by hand to 70 mm, making
sure the conveyor rails are parallel at either end.

10 Close the front access door and reset the E-Stop circuit.

11 Enter the measured values noted above for the Left Min
sensor (Left Sensor Width) and the minimum width. In
Maximum Width Position, enter 510 mm for a standard
single rail system and 216 mm for a standard dual rail

system.
(¥ Calibrate Auto Width Adjust x|
Instructions: . - Parameters
1. Open the hood of the machine [ Stages
MUY Slage + Sk
2 Measure the width when the left sensor is tiggered i s
and take note of this measurement.

~ Horme Paramt
3. Adjust rails by hand. measure the minimum width [zl

of the comveyor and take note of this measuremeant
also

4. Adjust rails by hand to 70mm and make sure both et vy
sides are equal I = :] I - f’
5, Close hood of machine and reset E-stop : -
Right Shuttle \Width

6. Enter measurement from 2. in 'Left Sensor Width' = - - ’
field and measurement from 3. in 'Minimum Width | 0 3
Position', { — |
7. Press '0K' to continue, or 'Cancel to exit calibration |

with no changes saved, Ok I

Left Sensor
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12 After entering the new values, Click Set Min/Max Width to
write the new values to the PLC. Then click Ok to start the
calibration.

During calibration the following message appears.

@
m Calibrating Auto Width Adjust.
=By Please wait ...

When calibration is finished, the conveyor will step 30 mm
off the sensors and then home.

Auto Width Adjust Calibration
has been completed

successfully. Axis Homing..,.

The conveyor will home. Before homing the PLC will check if
the rail is on a sensor. If a sensor is triggered then the rail
will move out 50 mm and then commence homing.

Please wail.. 1

H Homing Aute Width Adjust

When homing the adjustable rail moves in until it triggers the
Left Min sensor. It will then look for the Right Min sensor. If
it is not found the ‘Right Motor Only’ will be switched on and
adjusted inwards by up to 5 mm. Once the sensor is found,
the ‘Right Motor Only’ will be switched off, and both motors
will go to the minimum width position.

When homed the following is displayed:
5

@ Homing the Auto Width Adjust has been completed successfully!

If any errors are encountered during calibration or homing, an
error message will be displayed. Exit the AWA function and
reset the PLC from the switch plate before attempting the
calibration process again.
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Conveyor Width Adjustment

If calibration is successful, proceed with the following:

e Check using calipers that the distance between the conveyor
rails is the same as the value in the Current Width field.

¢ The conveyor width can now be adjusted:

Enter the width required into the Required Width field
and press Enter.

Click Move to move the conveyor rail in or out to the
required width. Every time the AWA is accessed the
conveyor will automatically home itself for the first move,
and then move to the required width entered.

x
Category. | Tools for; Auto Width Adjust
] Interface ' - =
(] Algotithm E diting
1 Inzpection [Genesal) Min Width: 52 mm " 05mm  Jog Out
;] 20 Calibeation ) B
) K Calibsation Max Width: [ 500 mm & Imm -
TR Y Table m -  10mm 0g'n
("] Camera 1940 ™ -
| Lighing Cantralles :
£ Digtal 0 AA Pk Control n
(1 Machine 1D Required Width: | 194 =
uﬂ At Wwhdth A& |:|i|__' ot HDH‘IE
] Maintenance g —
(] Image Save i ‘@ :
(] Thieshold 3 : Calibrate
"1 Tilm Rl | Rl

If the width entered is below or above the minimum and
maximum widths respectively, the conveyor will move to
either the minimum or maximum width depending on the
value.

e To stop the conveyor when moving to a specified width, click
Stop to cancel the move operation.

If any problems occur when the conveyor is attempting to move,
an error message will be displayed.

¥ Auto Width Adjust 1 x|

(’9 Problems when attempting to mowve AWa to the required position. Please reset alia
by exiting the AWa menu, re-enter and try to move the conveyor again,
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Testing the Move, Stop, and Jog Functions

To test the Move function, follow the instructions below:

1
2
3

Enter 200 mm in the Required Width field and click Move.
Wait until 200 mm is displayed in Current Width.

Using Vernier calipers, check that the width of the conveyor
is 200 mm *0.5 mm at both ends.

Enter 100 mm into the Required Width field and click Move.
Wait until 100 mm is displayed in Current Width.

Using Vernier calipers, check that the width of the conveyor
is 100 mm *0.5 mm at both ends.

Exit the AWA menu, wait 5 seconds, and re-enter the AWA
menu.

Enter 150 mm into the Required Width field. The conveyor
should first home and then move to 150 mm.

Using Vernier calipers, check that the width of the conveyor
is 150 mm *0.5 mm at both ends.

To test the Stop function, do the following:

1
2
3

Enter 300 mm in the Required Width field and click Move.
Before the conveyor reaches this width, click Stop.

Using calipers, measure the distance between the two rails
and check that it corresponds to the value in Current Width.

To test the Jog function, do the following:

1

Select a step size and click Jog Out or Jog In to jog the
conveyor rails.

The value in the Current Width field should increase or
decrease correspondingly.

Using Vernier calipers, measure the distance between the
two rails and check that it corresponds to the value in
Current Width.

This test should be run for all three conveyor step sizes, for
both the Jog Out and Jog In buttons.
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General Conveyor Checks

6-12

In order to check the clamps, stops and sensors, access to the
interior of the machine is required. The MAINT. SWITCH is used
to enable Maintenance mode for such checks. In Maintenance
mode, no power or control is given to the gantry or conveyor
belt motors, to safeguard personnel carrying out maintenance
and calibration on the system.

1 Remove any boards from the conveyor, and make sure the
sj5000 software is running.

2 Turn the MAINT. SWITCH clockwise to the ON position and
push the E-Stop button (the sequence is not important).

3 Open the front access door.

4 In Maintenance mode, use the Up and Down buttons in the
software to control the movement of the clamps and stops.

ERra— -0l x|

ERra— -0l x|

—Raill —Raill
~Stops ~ Stops
Up | Up |
~Fail2 ~Fail2
~ Stops Clamps ————— ~ Stops Clamps —————
_w | | _w | |
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5 When maintenance is completed, make sure all clamps and
stops are returned to their down resting positions.

6 Close the front access door and turn the MAINT. SWITCH
anticlockwise to the OFF position. The Maintenance window
will be closed and normal control will be given to the
machine.

7 Pull the E-Stop button out to reset the E-Stop circuit.

Board Sensor Checks

Follow this procedure adjust the triggering level for the board
Sensors.

1 Remove any boards from the conveyor, and make sure the
sjb000 software is running.

2 Turn the MAINT. SWITCH clockwise to the ON position and
push the E-Stop button (the sequence is not important).

3 Open the front access door.

4 Locate the Entry sensor. This depends on the conveyor
direction (left-to-right or right-to-left); it is the first sensor
the board will encounter.

Entry, Exit, and
In-Position sensors

5 Adjust the Entry sensor anticlockwise to reduce the
triggering distance or clockwise to increase the distance.

When the sensor is powered, the green LED will be lit. When
the sensor is triggered, an amber LED will be lit.

6 Adjust the screw (shown above) such that the sensor will
trigger approximately 5 mm above the conveyor height. Make
the adjustments using a small jewelers screwdriver and a
PCB to set the distance.

7 Move the gantry by hand over the sensor and ensure that the
lighting head and gantry do not trigger any of the board
Sensors.
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Do not move the gantry using the cables assembly.

8 Use the potentiometer at the bottom of the sensor to adjust
the light to dark trigger.

9 Repeat this procedure for the Exit sensor and the In-Position
Sensor.

10 When finished, push a board over each sensor and check PLC
input from the control panel.

Input Sensor

00.06 Entry Sensor Rail 1
00.07 In-Position Sensor Rail 1
00.08 Exit Sensor Rail 1

01.05 Entry Sensor Rail 2
01.06 In-Position Sensor Rail 2
01.07 Exit Sensor Rail 2
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AWA Conveyor Component Alignment

In order to achieve smooth operation during stopping and
clamping, the stopping and clamping mechanism must be
correctly assembled and aligned.

Figure 6-2 Clamping mechanism

The clamp up and down speed is fixed and not adjustable.
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Clamp Home Sensor Adjustment

6-16

The Clamp Home sensor has to be adjusted its fit and flatness
between the board and top finger clamp. Follow the steps below
to adjust the sensor.

The tools required are:

* Clamping tolerance test board

* 50 um filler gauge

e Metric Allen keys

The board clamping plate is 510 mm in length. It is important to
ensure the flatness of the plate along its length when a
production board is clamped.

1

Activate Maintenance mode and manually insert the test
board onto the clamping location.

Click the clamps Up button in the Maintenance window to
clamp the board.

Insert the 50 um filler gauge into every clamping tooth that is
in contact with the board. To pass the test, the filler gauge
should bend when you try to insert it between each clamping
tooth and the board.

If the clamping mechanism fails the filler gauge test, adjust
the Clamp Home sensor to enable the clamp plate to move
further up and provide a firmer clamp. To do so, loosen the
sensor screws, push up the sensor slightly and tighten the
SCrews.
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Use caution when adjusting the Clamp Home sensor. Setting
it too high may cause the clamp plate stepper motor CAM to
overshoot.

b Repeat the above steps for all three locations on the clamp
plate to ensure that they all meet the clamp tolerance
requirement.

Agilent U1840A Medalist sj5000 Hardware Manual 6-17



6  Auto Width Adjust Conveyor Setup

Conveyor Speed Adjustment

The speed of the conveyor can be adjusted by turning a
potentiometer (POT) on the PLC. The POT is located behind the
cover marked Peripheral in the control panel.

; Potentiometer

giE

Tune the conveyor speed by using a screwdriver to turn the
potentiometer.
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Changing Conveyor Direction

To change the conveyor direction from a left-to-right
configuration to right-to-left configuration, the clamp plates
need to be dismantled and swapped. The following shows the
default left-to-right configuration for the clamps.

Stopper

To change to a right-to-left configuration, follow these steps:

1 Remove 16 screws from the linear block and four screws
from the motor block as shown above. Then remove the
clamp plate.

2 Remove the other clamp plate in the same way.
3 Swap the clamp plates.
4 Place the stopper at the left side as shown.

5 Replace all the screws.
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6 Move the clamp plates up firmly against the top finger
clamps and tight all the screws.

Flush against top finger clamp

7 Adjust the Clamp Home sensor to ensure the clamps are able
to home properly (see “Clamp Home Sensor Adjustment”).
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Camera Calibration

Camera calibration involves the following tasks:

¢ Focusing: manual adjustment of the lens so that a sharp clear
image can be acquired by the camera. See “Focusing the
Camera”.

e Scaling: using the Auto-scale procedure to automatically
determine the optical pixel size of the camera sensor. See
“Auto-Scaling”.

Focusing the Camera

1 Launch the sj5000 software in Engineer mode and load a

board.
2 Open the Tools menu by click the Tools button on the main
toolbar.
G R x|
Category: Tools For: |
(5] foce S = —_
) Algoritom Editing Language ; g Machine Board Count n
Inspection [G
:3 it Disable Confirmation Dialogues [~
E (7 % Calibration Console Automatic Inspect and Release =
;EI Xable Uit Alto-Cad Remake | &

o | Lighting Controller - + Action On Failure Options

e esel Repol ]
£ Mechine 1D kgt # Allow Operators To Mark False Falls
[ Auto 'width Adjust Mo Action on Failure for Operators [~
] Maintenance
O iricn S/ A s Force Operator To Look AtAll Errors &
(21 Theeshold mnformation | =] | Maximum Errors Allowed 15 ==
™1 Tike Rnard .ﬂ
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3 Under the Camera folder, click Lighting Controller.

x|
‘Lighting Contraller: I SLC- 800 Haldware\fetsion:l : Firmware\fetsion:l : ‘
Application: I Post Reflow Sigrna: 18 Flange: 69
Und | Target Calitrated
haa it argels ?\‘;e[:nz
IR i TR T (L
w2 HE [
B [ =B [
45 | 121 & |1DD |1nu
485 | 2626 2 |130 |130
iR i REC I (T fiz0
i I | 182 & |1DD |1nu
— Lighting

Solder Joints MHext | Previous | Log | Focus |

—Auto Calibration

Set Location | Auta Calibration | Calibrate On Lacation |

4 Select the lighting mode by clicking the first button in the
Lighting area. For post-reflow, use Solder Joints which consists
of the 70 and 60 degree rings.

5 Open the front access door.

6 Dragthe E-Stop alarm window to one side so that the camera

display is visible.
7 Turn the MAINT. SWITCH on the switch plate to the ON
position.
8 Click on clamps Up in the Maintenance window to clamp the
board.
-lolx]
—Raill
Stops ——— [ Clamps
_ |
~Rail2
Stops ——— [ Clamps
[ |

9 Once the board is clamped, minimize the Maintenance
window.

10 Set the camera lens aperture to F-stop 5.6 (see “Setting the
Lens Aperture”).
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11 Loosen the lens locking clamp.

12 Turn the focus ring on the lens until the board and
component leads are sharply focused on the screen.

13 When you have a sharp image, clamp the lens and tighten all
screws associated with the camera.

14 Turn the MAINT. SWITCH back to the OFF position. This
automatically closes the Maintenance window.

15 Close the front access door and clear the E-Stop alarm.
16 Click Ok on the Focus menu to re-enable the gantry motors.
After the camera has been focused correctly, the system scaling

must be performed and the lighting calibration should be
updated (see “Lighting Calibration”).

Figure 7-1 Focus ring on the camera lens
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Setting the Lens Aperture

To set the camera lens aperture to F-stop 5.6, do the following;:

1 Unlock the lens aperture. The lock switch is located at the
side of the aperture window.

2 Turn the aperture size to 5.6 as shown below.

3 Re-lock the lens aperture.
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Auto-Scaling

The purpose of auto-scaling is to ensure an accurate
determination of pixel size for measurement and for scaling
inspection algorithms. Once set, camera scaling should not need
to be adjusted. If a different scaling is required raise or lower
the camera, re-focus, and then perform auto scaling.

Always ensure the camera is well focused before scaling.

1 Load a board in the sj5000.

2 Pick a fiducial on the board whose presence score is above
900. (Refer to the Engineering Manual for details on fiducial
training.)

3 From the Tools menu click the Camera folder.

4 Click Automatic in the Scaling area.

] x|
Categony Tools for: Camera |
O Inkerface & o
[ Algorithm Editing gyl
[ Inspection [General] | Set Aperture I | End Aperature I
[ 2D Calibration
(] ¥ Calibration
)XY Table Displey Mean | Hsla Moo |
H] Camera
[_] Lighting Contraller Da Calibration Grid |
() Digital 10
] Machine 10 =
] Auto Wi Adiust (] —
] Maintenance | | doamatic I
] Image Save - jiasn ( .
] Theeshold "~ ——————
71 Tie Rnard :I

The gantry will start moving in the X and Y directions and
locate the fiducial for each position it goes to. This allows the
determination of the physical pixel size of the system.
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b When the gantry has stopped moving, from the Tools menu
click the Interface folder and click the System Information icon.

T =
Calagany: ] Tools for Interdace |

() Algoihm Editing Langusge EE2  visable Confimation Diskogues r
) Imzpesction (General]

£ 20 Paste knspection . f
) 20 Calbeation Aupomat: Inzpect and Aeleate

(] ¥ Calbation
] RY Table Conacia Ohapet _ AuterCad Remake L}
("] Carmera . ;

(] Ligkwireg Comdroder . i Action On Falure Opkiorys
i gm‘ Riepst Report File Count # AEwr Opsl shoir To Mark Fales Faiy r
j m Allow Techricians Mark False sl "
(] Thessheodd .
=) Tie Bomd Sytem Irboamation [] | Mocton onFales for Dperstors =
:'t Globial Paste Theasholds
2 MVC Toohs Force Opesator To Look At AN Ermoss r
] Condigunation Fies |

Machee Board Court - || Masimiam Eirors dlovind] 18 =
im_ On Falkare Options)._

6 Verify the values for pixel size (19 microns *1 micron for the
sj5000) and field of view in the System Information window.
These may be different for certain applications.

x| Sysbem Information

-3 Code verson 41200 Belad: Bul st 16:31:23 on Nov 5 2007
Field of Views 44 Smm, Az= 3, TD= 20

[ Wiew Has 2352 pocels, of size 191 mictons, Viewport = 1038 » 832 Puels, 3 Snaps
7" T able parametes File: (noll], | 5000 Componerts)

Placernent Machine CAD Irtedacs - raw_paragon (0], UF=1

[rigatal 14D Irvstaliad : ez [End delay S00 meec, 0 seconds start]
Caliwation Plate nstalled :no 0 0 0

B Blairm ruptalied na [Auto Shadow= 0]

SECS GEM Comms Installed : 0, {Secunty Host = LocalHost)

Uszar Progeam File Extention -

Lal Distances in mictong

Bad Parel datect at - 49 Percent, [Aubo =0, weB00, g=150)

Save Images on Fahes, Mode 52

Reverzable PLC Conlrol i DISABLED

Ho Immediate &ction on Failure [2]

Software =1 Table Limts ace Enabled, LEDS delay =10 meec, BG= 0, DF=0.20)
Detaded Runtme Logging iz DISABLED

Falke fad Piocesang i anabled ot level 1

Board type oo_idl B9 pls containz O devices, of whach 0 are nspected

0 ae dark. components, and hat [ shadow componenls

Topee offsel coneclion i enabled for 29 types

7 Click Close and then close the Tools menu.
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Raising or Lowering the Camera
1 Loosen the lens locking clamp to allow the camera lens to
move.

2 Hold the camera and loosen the four screws shown below.
This allows you to adjust the camera by sliding it up or down
in the bracket.

3 Tighten the four screws and the lens locking clamp.
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Lighting Calibration

Lighting calibration sets the current output for each lighting
ring. It is performed over a gray card, which is used to calibrate
the illumination evenness. The gray card is manually loaded
into the sj5000. The system will then:

¢ Turn each ring on.
¢ Record the mean gray level intensity over the gray card.
* Compare it to a target mean intensity.

¢ Adjust the current output to bring the recorded mean as
close as possible to the target mean.

The new calculated means are referred to as Achieved Means
and are displayed in the Calibrated Means column in the
Lighting Controller window.

Lighting auto-calibration calculates all ring lighting modes available on
the sj5000.

The procedures for lighting calibration are described in the
following sections:

e Lighting Calibration (Manual): for manual calibration
e Auto Calibration: for automatic calibration

e (Calibration on Location: at automatic calibration at specific
location

The calibration functions and lighting information are accessed
from the Lighting Controller window. For a summary of the
features, see “The Lighting Controller Window” on page 14.
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Lighting Calibration (Manual)

1 From the Tools menu, click Lighting Controller under the
Camera folder to display the following window.

Q Lighting Controller

Lighting Cantraller: I SLEC - 800

Hardwiare WYersion: I - Firrnwiare Yersioh: I -

Application: I Post Reflow

tear: 80 Sigma: 18 Fange: 63

Undo | bdd Targets C?\”ber:rgzd
an m | C |su |au
e i N |'55 |5_5
B0 W | 852 2] |58 [55
45 | 1271 = |1DEL |1un
46 [T | 2526 - 130 ED
45a [ | 271 -4 130 [170
4L [ | 1152 -4 |1DEL |1un
— Lighting
Solder Joints Mext | Previous | Log | Focus |

—Auto Calibration

Set Loeation |

Auta Calibration | Calibrate On Location |

A lighting ring is enabled when the check box beside the ring
name is selected. When a lighting ring is enabled, the
corresponding current in the mA/4 column is sent to the
lighting controller. Each lighting ring has a maximum
current; in addition, the current that may be sent to the
lighting controller must not exceed 4000 mA.

2 Ensure that the current for each enabled lighting ring is set
to the correct value and complies with the value set in the
Targets column.

To undo changes made to the output values, click Undo.

3 These values also have to be logged by clicking Log.

The camera will then take one image with each bank of LEDs,
and puts the results in the file Intensity.log, located in the
C:\Cpi\Log folder.

7-10

Agilent U1840A Medalist sj5000 Hardware Manual



Camera and Lighting Calibration

7

4 When changes have been made to the lighting intensities, you
will be prompted to save the new current values. Click Yes to
display a summary of the changes made.

(# Auto Calibration il

@ Lighting currents before and after changes have been made:

30 Degree Ring:
70 Degree Ring:
&0 Degree Ring:
45r Degres Ring:
45b Degree Ring:
459 Degree Ring:

Before
Before
Before
Before
Before
Before

864
652
(B32
211494
22410
2309

After: 270
After: 619
After: 600
After: 1155
After ;2130
After: 2285

|

5 Click OK.
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7  Camera and Lighting Calibration

Auto Calibration

The auto calibration feature requires the use of a calibration
plate (optional, not included with the sj5000). Before starting
the auto calibration process, you must set the location of the
calibration plate.

1 Ensure that there are no boards in the sj5000.

2 From the Tools menu, click Lighting Controller under the Camera
folder.

3 Click Set Location.

The system turns the LEDs on and displays the following
instruction:

P Set Location M=

Jog the camera to the calibration plate where
the center of the crosshairs is positioned on
the center of the ball bearing.

Cancel

4 Jog the camera as instructed and click Set.

5 Click Yes to confirm.

The system is now ready for lighting auto calibration.
6 Click Auto Calibration.

The camera automatically moves to the location of the
calibration plate and calibration will start.

7 You will be informed when the calibration is successfully
completed. Click OK.

The current outputs for each ring before and after calibration
are shown. These values area also written to the file
LightingController.log.

Auto Calibration

LLighting cuments before and after cabbation:

80 Deges Ring Before - 429 Afler - 429
70 Degree Aing: Before - 271 After - 271
60 Degree Ring Before - 707 Altes - 707
450 Degree Ring Before - 478 Aftes - 478
459 Degree Ring Before - 631 After - 631
45b Degres Ring Before - 200 Alter - 200
30 Degies Ring: Blefore - 190 After - 190
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Camera and Lighting Calibration 7

Auto calibration results in new calibrated values which are
saved in CalibratedLightingValues.xml. The values are also
displayed in the Achieved Targets column in the Lighting
Controller window.

If any errors occur during calibration, troubleshoot with the
help of the log file CalibrationResults.log and perform the auto
calibration again.

Calibration on Location
The following procedure performs automatic calibration at a
specific location.

1 From the Tools menu, click Lighting Controller under the Camera
folder.

2 Click Calibrate on Location.

3 Insert the gray card into the sj5000 and jog the camera over
it. Click Calibrate.

Calibration takes place at the current location. When
calibration is complete, the new calibrated values are saved
and also displayed in the Achieved Targets column in the
Lighting Controller window.
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7  Camera and Lighting Calibration

The Lighting Controller Window

The Lighting Controller window (Figure 7-2) is accessed
through the Tools menu (click Lighting Controller under the Camera

folder).

Q& Lighting Controller i =]
Lighting Controller; I SLC - 200 HaldwareVersinn:l : FilmwareVersinn:l :
Application: I Post Reflow

Unda Targetz Calibrated
4' masd Means
s [ | 9 =] e [po
|2 s [55
B0 [ | B52 = [55 [55
4 [ |12 = [0 [100
456 - | 2526 = [130 [130
453 [° | 267 = 130 [130
g5 | 1152 =4 oo [100
— Lighting
Solder Joints | I &t | Previous | Log | Focus
—a&uto Calibration
Set Location | Auto Calibration | Calibrate On Location

Figure 7-2  Llghting Controller window

The Lighting Controller window shows the following
information:

* Name of the lighting controller (SLC-800 in this example)

* Lighting rings information
A list of lighting rings is displayed. To activate a lighting ring,
select the check box next to its name. The following details
are shown for each ring:

mA/4: When a lighting ring is enabled, this current is sent
to the lighting controller. Each lighting ring has a
maximum current; in addition, the current that may be
sent to the lighting controller must not exceed 4000 mA.

Target: The average gray-level value that the lighting ring
should generate over a gray card. This value is factory-set.

Calibrated Means: The gray-level value for the ring after
the last lighting calibration.

To undo any changes made to the current values, click Undo.
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¢ Lighting intensity grid

Shows the mean, sigma and range gray-level values of the
lighting rings.

Table 7-1 describes the functions in the Lighting Controller
window.

Table 7-1 Functions in Lighting Controller window

7

Area Buttons Description
Lighting Application Lets you select the lighting mode. Click to toggle through the available
lighting modes.
Next Displays the next view.
Previous Displays the previous view.
Log Records the brightness of each of the lighting rings in the intensity.log file.
Focus Allows you focus the camera with the front access door open. An E-Stop
alarm window will be visible and a Focus Camera instruction window
displayed. Note that the system is in E-Stop and no power or control is
given to the gantry or conveyor belt motors.
Auto Calibration Set Location Sets the location of the calibration plate (available as an option) used for

Auto Calibration

Calibrate on Location

auto calibration.

Automatically calibrates the lighting. You must set the location of the
calibration plate first. See”Auto Calibration”.

Automatically calibrate the system with the gray card. See “Calibration on
Location”.
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7  Camera and Lighting Calibration

Lighting Calibration Files

Table 7-2 Lighting calibration files

Table 7-2 lists the files that are required to perform lighting
automatic calibration.

File name

Description

CalibratedLightingValues.xml

AutoCalibrationResults.log

Lighting Ring Image over Grey Area

Lighting Controller Log

LightingConfigurationValues.xml

Contains the target means that were achieved after lighting automatic
calibration took place and displays the same values that were displayed in the
Targets Achieved column in the Lighting Controller window.

Located in C:\cpi\data.

Contains lighting auto-calibration results and other useful information such as
current outputs sent to the lighting rings.
Located in C:\cpi\log.

During calibration, an image is taken of each lighting ring over the gray card
area. These images are saved in the format ‘BBxx.pgm’ where xx indicates the
lighting ring. For example, BB45R.pgm.

Located in C:\cpi\img.

After calibration has been performed, and if you confirm that changes will be
saved, the list of currents for each ring before and after calibration is saved to
this file.

Located in C:\cpi\log.

Contains all configuration information pertaining to lighting.

7-16
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Lens Foreign Body Check

Camera and Lighting Calibration 7

To check that the lens and camera are free from dirt, do the
following:

1

Place a gray card upside down (white side up) in the
conveyor, and jog the camera over it.

Set the aperture to F16.

If some dirt can be seen on the screOen, jog the camera
slightly to the left or right.

If the dirt is still in the same position on the screen, then
either the lens or the camera is dirty.

If the dirt disappears when the camera is jogged, then the
dirt is on the white side of the gray card.

Use a lint-free cloth to clean the dirt from the lens or camera.
Set the aperture back to F5.6 when finished.
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8 Camera and Lighting Controller Testing

Camera Testing

To test the Dalsa camera, follow the steps below:
1 Click Start > Programs > Matrox Imaging > Intellicam > Intellicam.

2 Click the Board icon on the toolbar to display the following
dialog box.

System Selection

Awalebds yystame: ) Clogs

B Cotonsdl Virhusl -~
- _| CroreaaPius

Y CronooFiun Vitual

Goanescsty

- Gereis Vil Make Ackve

Mk

B Hebo: Virtual

Fras

BBE

Haoat

BB Hest

B Host Vitual

Metaorll

I Meteoedl Vitual
Metsordl 11334

R Meisacdl 11354 Vitusl
Meteorll ACL

I Matecadl /L Virtual
Metmordl g

) Melsoedl Dig Vitusl
Mcephes

Y Mok Vitusl
Oidyeseey

B Ochereny Vinhusl
On

R Oron Vitual

Solog

Sobog JOL Mesdeam 0
B Sobos Viteal

IE

EREREEEEE

Y

3 Under the Solios folder, make sure that the icon next to
Solios/CL medium 0 shows an ‘A’ (indicating Active).
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Camera and Lighting Controller Testing 8

4 Click the Open icon on the toolbar to open the file
SOLIOS_4M60_10CONTINUOUS.DCF located in the
C:\cpi\data folder.

£3] SOLIOS_4M60_10CONTINUOUS. dcf

Exposure Signal || Grab Mode || Sync. Signal || Diigital Synchro. || Other |
Owerview | Camera || Wideo Signal || Widen Timing || Fixel Clock. |

General Information
Diigitizer number:

Camera name: DALSA 4MED

Carmera signal: Diigital

Camera resolution; 2352 » 1728, 10 bits
Wertical timing: Mon-Interlaced
Wideo zignal: Monachrome
Trigger type: Continuous

Camera type: Frame Scan

Pixel clock: 80.0000 MHz

DCF Information

Diirectory: C:hepitdatatdcf'

Creation date: Thu Apr 20 15:34:14 2006
Infofile revision:  8.0024

on Solios {CL Medium 0 Digitizer 0 NN ]
e —

5 Click the Camera tab and click Continuous Safe Grab.

The window that appears is the viewing screen. You can see
the live image if you turn on the light.
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8 Camera and Lighting Controller Testing

Follow these steps to check the camera settings.

1 In Windows Explorer, navigate to C:\cpi\plc\terminal and
double-click terminal.exe.

2 From the Terminal window, open dalsa.trm.

3 Type ccp in the command line.

4 Check that SYNC Frequency, Internal Exposure Time,
Camera Link Mode, and Video Mode are as shown in the

following:

1 Terminal - dalsa. TR

[le [dt Zeltings Phone Jrarefers Help

[HHY
CAMERM

Canera Wodel Ho.:
Camera 5Serial Ho.:
Firmware Design Rew.:
CEl Version:

FPGA Yersian:

UART Baud Rate:
Exposure Hode:

SYHC Frequency:
Internal Exposure Time:
Systen Gain:

fAnalog DFfFset:

Subbtract Background:
Canera Link Mode:
Dutput Throughput:
Pideno Mode:

sequence Trigger Source:
Window 1 Co-ordinates:
Window 1:

CoefFicient Set Hunber:
Correction et Sample:
FPH CoeFficients:

PRHU CoefFicients:

L1}

SETTIHG 3:

PT-81- B4HE0- 0DE
150E15

- 081 - 00163 - 02
EE-110-20816- 00
- 0%6- 01 005 - 03
paan

2

WP 90001 fps
1000.0 us
LO9G, HODH

O {all taps)
B, o

16, HWed config, &4 taps, 10 bits, Ho time MUX
26m

B, video

s/Woa

1, 1, 2352, 1728 (x1,p1,%2 ,y2)
1728 (lines)

1

128

an

on

SAVE STATE
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Lighting Controller Testing

Camera and Lighting Controller Testing 8

To test the lighting controller (SLC-800), follow the steps below:

1

In Windows Explorer, navigate to C:\cpi\plc\terminal and
double-click terminal.exe.

From the Terminal window, open slc800-new.trm.

Click Settings > Communications.

T
Baud Rate
C10 C300 ORI 1200 —
2400 4800 O 9600 O 144K _I
C19.2k 384K CST6K  F115.2K

Data Bits Stop Bits

©5 Cg 7 &g #1 €15 O2
- Panty i~ Flow Control—  Connector

* Mone " on/olt Hone -

" Odd " Hardware COM1 -

" Even * Hone

i Mark

" Space | [~ paity Check [T Caurier Detect

Make sure the settings are as follows, then click OK:
Baud Rate 115.2K

Data Bits 8
Stop Bits 1
Parity None

Flow Control None

Connector com2

Click MAX CURR 1-4 and check that the feedback is as follows:
1MC4000

2MC4000

3MC4000

4MC4000

Click CURRENT 1-4 and check that the feedback is as follows:
1SC1100
2S5C1200
3SC2500
4SC2700

5 Click LGT ON + TRIG and check that the feedback is STO50TSO.
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Camera and Lighting Controller Testing

The Terminal window should now show the following:

122 Terminal - slc800-new.TRM ¥ =lol x|
Fle Edt Zettings Phone Transfers Help
1MCL088 i’
>3MC4 808
>4HC4B08
>15C1188
>25C1208
>35C2500
>4SC2700
>STB50
>Ts58
o0
|+
< Pl B0 |
MAX CURR 1-4 CURRENT 1-4 LGT ON + TRIG off ( Level: 1 )
READ SEG CURR QUERY }23!3]145 Pg
6 Click Level 1 to display the Level 2 window:
122 Terminal - sicB00-new.TRM =lof x|
Fle Edit Settings Phone Transfers Help
>25C1208 =
>35C2500
>45C2700
>SHC4 000
>6HCL 000
>7HCHDDB
>BHMCHDDOEXS 0w
>5SC2800
>6SC1200
>7SC20080
>BSCH0DEX5 0=
s s
7 N 3 N IT‘
i Y Y o
[ N\ waxcurrse S [ N currss J 454 5256 | 454 5854 [ Levek 2 ]
[ S s [ SN 454D | 45d 5357 | all on [ 02:48:41 PM J
7 Click MAX CURR 5-8 and check that the feedback is as follows:
5MC4000
6MC4000
7TMC4000
8MC4000
8 Click CURRENT 5-8 and check that the feedback is as follows:
5SC2800
6SC1200
7SC2000
8SC800
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it Terminal - slcB00-new.TRM i =10l

Fle Edit Settings Phone Iransfers Help

>25C1200
>35C2500
>HSC27680
>5HMC4880
>6HCLO00
>7HCLB88
>BMCLA0BEKS B*
>5SC2800
>65C1200
>75C2000

>B5CE00EXE 0=

Camera and Lighting Controller Testing 8

The Terminal window should now show the following;:

Z— N

[ CURR 58 | 45d 5256 | 45d 5854 [ N Level2 J ]

| 45AD | 45d 5357 | all on | Bl ] Pae

9 Keep clicking the Level button at the bottom right, until
Level 1 appears.

10 Click SEG CURR and check that the feedback is as follows:
*4SS0500@M*5SS0500@M*6SS0500@M*7SS0500@M*

11 Type in the following:
45S469
555469
655469
755469

12 Click Read and check that the feedback is as follows:
‘RYSC@R1SC857,0,3757*@R2SC957,0,3757*@R3SC22257,0,37
57*@R4SC2457,469,3757*@R5SC2557,469,3757*@R6SC957,4
69,3757*@R7SC1757,469,3757@END*’

The most important feedback result is when the READ button is clicked.
If there is no value in the middle of the each ring, as shown in the
example 4000*@R6SC700,0,4000, then this ring is not segmented. If the
feedback is 4000*@R6SC700,500,4000, then the ring is segmented.
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8 Camera and Lighting Controller Testing

13 Keep clicking the Level button at the bottom right, until
Level 3 appears.

AT =iolx
[le (& Jeten from [raalers ek
FRAFFEES A

X20FFRD=
>RAFFid=
*UEFFED=
TRRFFER=
> 10FFIlF »
*TREIRD=
FHIFFEF s

FRYSCER1SCAST, 0, 2757 BR2ICHET 0, IVSTo@RIICI 20T , 0, ATST -BRNIC2A5T W9, JTET NSEC2E
ST 049 ITST-BRALCOST b9 TST=0RTSCITST Mb? D757 =S TDGEHD =

HIFF

-
(1 Vi N i ]

30 ri 7 0 g 45h 454 N Lever3d J
"*Ti':'-:" 454 5 e

The camera must be in acquisition mode for the different lighting rings to
be triggered on and off.

14 Perform the following checks:

Click this: Check that feedback shows this:
90 Ring 01FF@F*

The red 90 degree ring in the lighting head should turn on.
70 Ring 02FF@0*

The red 70 degree ring should turn on and the 90 degree ring
turn off.

60 Ring 04FF@2*

The red 60 degree ring should turn on and the 70 degree ring
turn off.

45a Ring 40FF@2*

The red 45a degree ring should turn on and the 60 degree ring
turn off.

45b Ring 20FF@0”

The green 45b degree ring should turn on and the 45a degree
ring turn off.
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Click this: Check that feedback shows this:

45¢ Ring 10FF@F*

The blue 45c degree ring should turn on and the 45b degree ring
turn off.

45d Ring 08FF@6*

The red 45d degree ring should turn on and the 45c degree ring
turn off.

The Terminal window should now show the following;:

~laix]
File Edit geftings Phone Transfers Help
>BUFFEZ% -

>20FFEA"
>BBFFE6w
>B2FFEB"
>UBFFE2%
>18FFRF =
>7801R0=
>B1FFEF =

>*RYSCER1SCB57, 08,3757 *@R25C957 , 80,3757 «BRISC2257 , 0, 3757 »EBRUSC2457 , 469, 3757 *ER55025
57,469 ,3757 *BR6SCST , 469, 3757 «@RTSC1757 , 469 ,3757 @S TA=EEND =

>B1FFEF*

P —m——
AT { A0
| 0 ring | 60 1ing I 45b | 45d [N tevetz J |
| 70 ring | 45a | 45c | T |

15 Click Level 3 to move to level 4.

In addition to having lighting rings (such as the 90 degree
ring), the lighting head is also divided into eight segments.
The segments contain four rings, which are tested in level 4.

16 Perform the following checks:

Click this: Check that feedback shows this:

45a_d S1 7801@0"

A segment in the lighting head should turn on and the 45d
degree ring turn off.

45a_dS2  7802@1"

The next segment (in an anti-clockwise direction) should turn on
and the previous segment turn off. As you click the following
buttons, the segments should turn on (and off) in sequence.

45a_d S3 7804@3"
45a_d S4 7808@7"
45a_d S5 7810@0*
45a_d S6 7820@1*
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Click this: Check that feedback shows this:
45a d S7 7840@3"
45a d S8 7880@7*

The Terminal window should now show the following:

i Terminal - slc800-new.TRM = =]
File Edit Settings Phone Transfers Help

1MC40002HC40003MCLO00LMCLO001SC110625C12003SC250045C2700STOS50TSO5HCLOOO6MCLOBO7H
C400B8HMC4OBB5SC2800B6SC12007SC200085C8004SSB500555050065SB5007SS0500RYSCER1SC1160
,120,4000+ER2SC1200,120,4000«¥R35C2500,120,4000+2R4SC2700,500,4000=3R55C2800,5080
,4000*@R6SC1200,5060,4000%R@R7SC2000,500,4000%ER8SCE00, 0, 4000*@STS O*E@END*01FFREF »02
FFEO=04FFE2*40F FE2*2 BF FE0*10FFEF *0BFFE6*78 0100*78020@1*7804E3*7808@7*7810Q00*782 6@

1%7840@3 %788 D@7 =
4 e e I[E
45a_d 51 45a_d 53 45a_d 55 45a_d 57 ( Levers)
45a d 52 45a_d S4 45a_d S6 45a d S8 W

17 Click Level 4 which returns you to the level 1 window.
18 Click off and check that the feedback reads 0000@0*.

At this point none of the LEDs should be on. The lighting
controller is now fully tested.

19 Close the Terminal window. When prompted to save changes
to the terminal settings, click No.
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9
Downloading PLC Programs

Downloading Using a USB Cable 9-2
Downloading Using the Serial Cable 9-4
Selecting Dual or Single Lane Operation 9-6

This chapter describes the procedure for downloading PLC
programs from a PC to the Medalist sj5000. The procedure
applies to both the sj5000 Single Lane and sj5000 Dual Lane.

Both systems use the Omron CP1H X40DT1-D PLC. This PLC is
programmed using the Omron CX-Programmer Version 6.1.

The PLC programs can be downloaded using either a USB cable
or serial cable (supplied with the sj5000) between the PC and
the PLC. Downloading with a USB cable will be faster.
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9

Downloading PLC Programs

Downloading Using a USB Cable

If you are using a PC other than the one on the sj5000, it must
have CX-Programmer version 6.1 installed.

= LowlaR40 - CX-Programmer - [[Running] - NewPLC1.NewProgram1.MISC_NETWORKS [Diagram]]

@Fi\e Edit View Insert | pLC Program Tools Window Help

DEHE R & [ & werkodne S |&&sE8% LI BRBAREL2E BEDE S %S
Qo Q|5 s o FFEL K ||| & Yy BERERE
E E @@ p Auto Online i | R, m e M M
Operating Mode » £ NETWORKS] j
=l % NewProject Maritor »
=l [ NewPLC1[CP1H] M _]
3 Symbols 1] Compile All PLC Programs SHIFT+F8
Settings Program Check Options... TH Timer
B3 Error log . 0082 Emergency stop reset timer
(@) PLC Clock = 0 Bed Timer number
< Memary Program Assignments T e
= % Programs
e @ NewProgia Function Block Memary. 4
2 symbo [RICIECE HESopLC... CTRL+T i
RGP PCSE  partial Transfer ¥ A FrompiC... CTRL4SHIFT+T ESTOP_RESET
g ;Esgrl Protection 4 [E(’ Compare with PLC.., fresopResstiieny Hat
! Clear All Memary Areas
P stame . i ToFike...
B it 2 ESTOR_PC .
g riGHT, Emergency Stop OFF to PC
P STOP_ Wy patarace.., on AR_ON_PC
-t LEFT Al f
@ o Time Chart Monitoring. .. =il ¥R e
G RIGHT . , LNAUT_L.. HWW_PASS TH...
fj srop_ Foree =} Hard ware passthrough Lane 1 to PC
P ERROF Set 4
T A rse @uovian) [ Move
P AWA_CAL MOVE — N ;
@ AWA 106G OUCE WO
P Awa_HOME —_
@ AWA_HOME_OLD Digz Destination
@ o
{TF Function Blocks LANE1_BUSY PC_CYCLETL
} PC cycle time =
[+ :
i _P'_UJBU‘]’ =M Address or Value: ‘6.02 Comment: Emergency stop on .
| PLC Name : | Browss..
| Address ] Find
Transfers data to the PLC (downloads) ‘NewPLCl(Nét:O,NoJe:D) ~Monitor Made 25ms |SYNC rung 0 (0, 0} - 100%
[OMRON Fl F2 ] F4 F& FE F7 F8 F8 F10 F11 F12
Help 4 - 141 - | S H (¢ H Inst TIM CHNT ‘workspace Ing Rung

/2 start | B% Docmentation [ @ sj5000 PLC Program ...

Figure 9-1

9-2

™ LowlaR40 - CX-Progr...

EN -Q_',.!, C '% 12:24

CX-Programmer version 6.1 window

The download procedure is as follows:

1 Connect a USB cable between the PC and the USB port of the
PLC.

Launch CX-Programmer version 6.1.
Click File > Open to open c:\cpi\data\PLC\sj5000.cxt.
Click PLC > Online.

The color of the program pane will change from white to
gray. If this does not happen, check the cable.

Click PLC > Transfer > To PLC.
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6 In the Download Options dialog box, set the following and
then click OK.

a Select all items (Programs, Settings, Symbols, Comments,
and Program Index).

b Select Transfer files of all tasks.

¢ Do not select Exclude Port (Serial 1/2) of PLC Settings from the
transfer target.

| Download Options

Inclhude: ey

% Program(s)
Settings
= Symbols

Commerts Tranzfer Al

- 12 Program index

Symbolz, Comments, Program index

Tranzfer To/From: Comment memarny il
" Transter files of all tasks
oo
7

[~ Exclude Part [Serial 1/2] of PLC Settings from the transfer target.
[Check when tranzfering CPU unit serial comms port settings
changed by MT Link auto-online or CPU unit parameter edit of
C-Inteqgratar. |

7 Click Yes in the dialog boxes that appear.
8 When the Download Successful message appears, click OK.

9 Click Yes to return the PLC to monitor mode.

The download is now complete.
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9 Downloading PLC Programs

Downloading Using the Serial Cable

The RS232 cable is supplied with the sj5000. The download
procedure is as follows:

1 Connect the RS232C cable between the PC (COM port 1) and
port 1 on the PLC.

2 On the control panel move PLC dip switch 4 on. (This sets the
PLC serial communications protocol to Auto.)

3 Launch CX-Programmer version 6.1.
4 Click File > Open to open c:\cpi\data\PLC\sj5000.cxt.
5 In the left pane, right-click NewPLC1(CP1H) Offline.

DEE @SR LBA - - ALE TR ([42BA (L1 [EIF AP TNTT W%
, SR % e L LR aH B L K EERTYRn BAEERE
DRERMHE & - RS e N AT
~iul -
B *Ju—-w:em
- [ v C 1P ) Offine
5 ki Garr |
Tt
gt ey Dirvicen Mipns Pl Tioe
-« W Pgues C—
o e 01 [RewrLT =]
E‘cim Dewee Typa Tedad Prograes bews 5w
PC_SERIAL Comes CFIH = Setingt iy =
e | = ’ A oy
METW hstwai Type Exparmon Memary
STATISTICS
19 Lo _To_RzaT L [rockes x| = . F
15 RIGHT 0 LBFT_Lani ) Cowi
B 700 00 uMp_LANE £ i Momcry
15 LEFT _TO_RAGHT LANED = r il
gn;ﬁﬂ_'.n_,m,u:
IO DL LN Timar / e
B e ﬁ—ﬁpi =
B av_ess
AA_Ee_MCIFE | Cesd | Heb |
gma_m i s B Dt
B vk e I o
B avi o 00 d
B eo G | Geed | Wn |
P Funcnon Socs
Bl
n |
[4] ]
f\ Frmsect f HE e o Vahieo TPFLED Commart Systes Norraly On Flag
:ll"l.il‘l— |

6 In the Change PLC dialog box, set the following:

d Select CP1H for Device Type and click Settings. Then in the
Device Type Settings dialog box, select X for CPU Type
and click OK.

e Select Toolbus for Network Type.
f Click OK.
7 Click PLC > Online.
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The color of the program pane will change from white to
gray. If this does not happen, check the cable.

8 Click PLC > Transfer > To PLC.

9 In the Download Options dialog box, set the following and
then click OK.

a Select all items (Programs, Settings, Symbols, Comments,
and Program Index).

b Select Transfer files of all tasks.

¢ Do NOT select Exclude Port (Serial 1/2) of PLC Settings from
the transfer target.

10 Click Yes in the dialog boxes that appear.

11 When the Download Successful message appears, click 0K.
12 Click Yes to return the PLC to monitor mode.

13 Move PLC dip switch 4 to the off position.

The download is now complete.
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9 Downloading PLC Programs

Selecting Dual or Single Lane Operation

To select dual lane operation, simply move PLC dip switch 6 to
the on position, and press the PLC RESET button on the front of
the machine.

To revert to single lane operation, move the dip switch back to
off, and press the PLC RESET button on the front of the machine.
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Microscan MS-4 USB Barcode Reader 10-2

Microscan MS-820 Serial Barcode Reader 10-10
Handheld Barcode Reader 10-15

Barcode readers contain laser equipment. Do not stare into the

beam.

Agilent Technologies
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10 Setting Up Barcode Readers

Microscan MS-4 USB Barcode Reader

10-2

This section describes how to set up one or more Microscan
MS-4 barcode readers.

Install Microscan ESP Software

Install USB-to-Serial Virtual Com Port Driver
Download Barcode Reader Setup File

Set Up Multiple Barcode Readers

Align Barcode Reader

Test Barcode Reader Using HyperTerminal
Configure sj5000 Software

Install Microscan ESP Software

The Microscan ESP software is used to set up and download the
setting files into the barcode reader. It also serves as a good
visual tool to align, calibrate and troubleshoot the barcode
reader.

1

Insert the Microscan Tool CD into the drive. The installation
software should be launched automatically.

Click ESP Software.
Click Current Version > ESP Software.

Follow the instruction on the screen to complete the
installation.

Install USB-to-Serial Virtual Com Port Driver

The Virtual Com Port driver causes each connected USB
barcode reader to appear as a separate COM port in the PC. The
sj5000 reads and writes to these COM ports to trigger the
barcode readers and receive barcode strings.

1

Connect the barcode readers to the USB ports on the sj5000
PC.

Bear in mind that the driver has to be installed whenever a
barcode reader is connected to the PC. If you add another
barcode reader later, the driver will have to be installed
again.

Browse the Microscan Tool CD and double-click the
installation program \Accessories\VCPD\Driver\DPInst.exe.

In the dialog boxes that open, click Next, Continue Anyway, and
Finish to complete the installation.
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Setting Up Barcode Readers

10

Upon successful installation, all connected barcode readers
will appear in the Windows Device Manger as new COM ports

in the Ports category. In the following example, the MS-4
barcode reader appears as COMY.

g Device Manager EJ@-'

File Action Wiew Help
= = & 2 = M
= g" MSCANAP 187

et J Computer

[#]-ge Disk drives

=) é Display adaphers

- 2h DYDICD-ROM drives

1+ i=2) Floppy disk controllers

o f} Floppy disk drives

[+ i) IDE ATASATAPI controllers

[+ Kevboards

™ Mice and other pointing devices

g Manitors

e \> Multifunction adapters

[+ EE Nebwork adapters

=5 Ports (COM & LPT)
e cat

+l
=)

7 Metios P SETE Por ooy

i ﬁ_gf MetMos PCI Serial Pork (COM4)

i (y MetMos Unusable Parallel Port (LPT3)
- Prinker Port (LPT1)

4 Note down the COM port number of each barcode reader
connected to the sj5000.

Download Barcode Reader Setup File

Use the Microscan ESP software to download the standard
setup file into the MS-4 barcode reader. Make sure the MS-4
barcode reader is already connected to the USB port.

1 Launch the Microscan ESP software.
2 Select the barcode reader model (MS-4) and click 0K.

Select a Modsk

Quadnis EZ - Quadrus Yerifier Quadrus MINL - M50 Quadus

’? G e e -

M5-3 CCD MS-3 Laser

M54 M3-3
gy & §
H
L

15830 MS-860 M5-820 MS-Connect  MS-Connect
5100 210

Descrption: |MS5-4-1

[~ Show legacy products [M5-880, M5-850, & MS-710]

¥ Show this dialog at startup
Cancel

™ SkipEZ Mode
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10 Setting Up Barcode Readers

3 When prompted to connect to the MS-4 barcode reader
immediately, click No.

4 Open the standard MS-4 ESP setup file
C:\Installation\Barcode\MS4-1.esp.

5 When asked again to connect to the MS-4 barcode reader,
click Yes.

6 Select RS232 protocol.

7 Select the COM port that you noted in the previous
procedure, and click Connect.

8 Click Send/Recv > Send to Reader > Send and Save.

£ ESP - M54-2.e5p

File Model Options Connect  Wiew Help

S CEIe . o

E DATA

- & d
EZ Maode Connect  f5end/Recy | Switch Maodel | || Configuration Camera Terminal Utilities Qukput Format
Receive Reader Settings S
b = ] —
Save to Reader Send, Mo Save
e ' | Send and Save
Communication  Read Cycl. Defaul all ESP Settings | u ] “ . 2
Parameters e . . Video
[= Cammunications :
=l R3232 /422 Host Port
-I Host Port Connedhi. .
=TT TN P [al=tuly]

This will download the parameters from MS4-1.esp into the
barcode reader and save them in the flash ROM permanently.
The barcode reader will emit a long beeping sound, and
disconnect and reconnect again. This completes the setup file
download.
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Setting Up Barcode Readers

10

Each barcode reader is identified by the header that it sends to

the sjb000 software upon successful barcode reading. In the

standard MS-4 barcode setup file, the header is set to ‘O’ by
default. If more than one barcode reader is connected, the
header will have to be incremented as described below.

Make sure all barcode readers are properly connected to the

USB ports before proceeding.

1 Launch the Microscan ESP software.
2 Select the barcode reader model (MS-4) and click 0OK.

Select a Modek

®

&

e

.
B

Quaduz EZ Quadrus Yerif

ier Quadius MINI

MS-0 Quadius
MINI 2

©

MS-8

M5-3CCD

M5-3 Laser

H
H
i

M5-830

[~ SkipEZ Mode

MS-B60

¥ Show this dislog at startup

M5-820

MS-Connect  M5-Connect
5100 210

Desciption;  |M5-4-1

[ Show legacy products (MS5-880 M5-850. & MS-710]

Cancel

3 When prompted to connect to the MS-4 barcode reader
immediately, click No.

4 Open the standard MS-4 ESP setup file
C:\Installation\Barcode\MS4-1.esp.

(2]

Select R§232 protocol.

6 Select the COM port for each barcode reader that is
connected and click Connect.

~

Click Output Format.

8 When asked whether to synchronize with the reader, click
Receive to receive existing data output format into the screen.
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10 Setting Up Barcode Readers

For the first barcode reader connected, the preamble is set to
‘0’. For subsequent barcode readers, this header should be a

running number starting with ‘1’ for the second barcode
reader.

EE ESP - MS4-2.esp

File Model Options Connect Yiew Help

2 w =

EZ Mode  Autoconnect  Send/Recy  Switch Model Configuration Camera

DATA

Terminal Utilities Output Format

Ordered Output Dutput Format ]

™ Enable Output Format ¥ Auta Sync with Reader

Set Number of Symbols:]‘l 5:

Output Phrase

Preamble: Symbol #1 Postamble:

E T | cR LF

¥ Enable [ Pase ¥ Enable

i Parse Symbols... ] Send and Save | Beceive Huality Parameters...

» Show Parse Table

=

JFor Help, press F1. [M5-4-1 15-4 5D CONNEC

9 Type in the correct number in the Preamble field.

10 Click Send and Save to save the new setting into the barcode
readers permanently.
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Setting Up Barcode Readers 10

Align Barcode Reader

The barcode reader has to be properly aligned physically to
ensure that it captures good legible images from the target. This
can be done by using the Microscan ESP software which
provides a real-time visual environment for barcode alignment.

1 Load a board with a barcode in the desired location for
barcode detection.

2 Launch the Microscan ESP software and go into Camera
mode by clicking Camera.

3 Click Test.

The barcode reader will take a continuous shot and decode
the barcode.

4 Adjust the barcode reader until it achieves a good reading
(Percent Decode > 90%).

£ ESP - MS4-2.e5p (=13
File Model Options Conmect Wiew Help

9 = =2 @ 5 & B o
- Iy
EZ Mode  Autoconnect  SendfRecy  Switch Model || Configuration | Camera Terminal Ultilities Qutput Format
; : - — ; _Parameters | ESP Values
Widen iEvaIuatlon] Eallbratloni Wil ] Configuration Databasel Dipnamic Setupl B Camera Satup
(= Cameta
Locate Calibrate ‘ W Suto-Syncwith
] I~ Fast @ Lo S

Shutter 5., 30
lurnination Eri... High
Focus (Fackary, . 300
Sub-sampling  Disabled

= Window of Int,..

Top o
Left: a
Height 480
‘width &40

[+ Image Process..

Capture and Decode 1 Test I

| Decodes per Second | Contrast

Attribute J Walue !
Mumber of Symbols 1
Percent Decode
Symbal D ata 398208608808
For Help, press F1. M54l Ms-4sD [EOHNEE

b Fix the barcode reader position and click Stop to finish the
test.
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10 Setting Up Barcode Readers

Test Barcode Reader Using HyperTerminal

Test all connected barcode readers one by one:

1 Open HyperTerminal and connect to the barcode reader’s
COM port (9600, no parity, 8 data bits, 1 stop bit, no flow
control).

2 In the Terminal window press the space bar a few times (to
connect).

3 Type <+> in the Terminal window.

This command causes the barcode reader to scan for a valid
barcode and either return a barcode string or a no-read.

Configure sj5000 Software

Once the barcode readers have been tested, the sj5000 software
has to be configured so that it knows which COM ports it should
walit for barcode packets on. The read trigger string must also be
configured (the string that the sj5000 will send to the barcode
readers when it wants them to attempt to read a barcode).

1 Launch the sj5000 software. From the Tools menu, click the
Barcodes folder.

¢ Tools - X

Categany: | Tools for. Barcodes |

[~ Interface
[”] Algarithm Editing
] Inspectian (General]

I:I |2__;| ézi;::t;lnspechon Serial Port + Read Trigger: !<>—

w7 ¥ Calibration
[T = Table E |
(] Carera

“[7] Lighting Contraller

Reader Specific | Machine Specificl

[~ Digital IO Baud Rate ISEDD LI Barcodes Initialized successfully
] Machine 10

[ Auto Wwidth Adjust Buts Size B =

E‘ Barcodes

[_] Maintenance Farity INone j

] Image Save

2] Thieshald StopBits |1 =]

"] Tile Baard

(7] Global Paste Threshalds
H MY T ool Read [COM11) |

[~ Configuration Files
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Setting Up Barcode Readers 10

2 Add each barcode reader’s COM port to the Serial Port list as
follows: click the + button, select the COM port, and click OK.

¥ Tools x|

Catagany: Tools for: Barcodes |

] Interface
[~ Algarithm E diting

Reader Specific | tachine Specific I

] Inspection [General]
o[ 20 Paste Inspection ; !
= I2—_\[—)I Calbration Serial Port Read Trigger: |< ¥
L[] »4 Calibration
[T # Table = |
"] Camera
i+ Lighting Contraller
[ IEJ;-Iiglitfﬂ 10 Baud Rate Iﬁ G choose ERE =l ed successtully
"] Machine 10 |m vI K. |
] Auto Width Adjust ByteSize |8
=y Barcodes
[_ Maintenance Farity |None 'l
] Image Save
"] Threshold Stop Bits |'I 'l
"] Tile Board
% al\?.-'éa-:-z;s;e Threshalds Raad [COM11) |
] Configuration Files

3 Ifitis necessary to configure the Read Trigger string, type it
in the Read Trigger field. For the Microscan USB barcode
readers, the default string is <+>.

If you need to remove a COM port, select it from the Serial Port
list and click the — button.
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10 Setting Up Barcode Readers

Microscan MS-820 Serial Barcode Reader

¢ Set Up Single Barcode Reader
¢ Set Up Dual Barcode Reader

Set Up Single Barcode Reader

Plug the serial cable (p/n 5186-4835) into the XP-40 port on the
breakout box as shown below, and plug other end into the
MS-820 barcode reader.

Plug the trigger cable into the XS-42 port on the breakout box.

Serial Cable

Trigger Cable

Program the Barcode Reader

Install the software as described in “Install Microscan ESP
Software” and do the following:

1 Start the ESP software.

Select MS-820 in the Select a model dialog box and click OK.
When prompted to connect to the barcode reader, click Yes.
Ensure COM port 4 is selected and click Start.

Click App Mode.

Click File > Open to open the setup file Single 820.esp.

Click Send/Recv > Send to Reader > Send and Save.

N e a1 AN
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Setting Up Barcode Readers 10

This will download the setup file to the barcode reader. The
reader will emit a beep to indicate the download was
successful.

ESP ESP - Single B20.esp

File Model ©Options Connect Miew Help

=N AR

EZMode  Autoconnect  SendfRecy  Switch Model Corfiguration Laser Control — Terminal Utilities
b L IALA
& Tl i =]
Communication  Read Cycle Symbologies o Matchcode Diagnostics
Parameters ESPWalues

=I- Communications
=1 R5232/422 Host Port
=1 Host Part Connections

Baud Rate 9600

Patity Mone

Stop Bits One

Data Bits Eight
Host Protocal Point-to-Paink
Host 422 Status Disabled

—I- R523Z Auxilliary Port
=1 Aux Port Connections

Baud Rabe 9600
Fatity Mone
Stop Bits Cne
Diata Bits Eight
=1 Aux Port Settings
Mode Half Duplex
Daisy Chain 1D Stakus Disabled
Daisy Chain ID 3
+|- Preamble Enabled
[+ Postamble Disabled
LRC Disabled
Response Timeout 1z
Intercharacter Delay a
For Help, press F1. M5-820-1 D roint-to-Foint (COM4

8 To test the barcode reader, click Terminal.

a Click Enable Serial Trigger > Send Trigger Character.
(Alternatively, trigger the conveyor entry sensor.)

b Scan a barcode and the decoded barcode text should
appear in the Terminal window.

9 Close the ESP software and launch the sj5000 software.
10 From the Tools menu, click the Barcodes folder.

11 Ensure that the settings are as follows:

Serial Port 4
Baud Rate 9600

Byte Size 8
Parity None
Stop Bits 1

¢ Click Read and scan a barcode with the barcode reader.

The barcode text should be displayed.

12 Place a board in the sj5000 and scan a barcode.

The barcode text should be displayed.
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10 Setting Up Barcode Readers

Set Up Dual Barcode Reader

10-12

Plug the serial cable (p/n5186-4835) into the XP-40 port on the
breakout box as shown below, and plug other end into the
MS-820 barcode reader.

Plug the trigger cable into the XS-42 port on the breakout box.

Serial cable to barcode reader 1
Serial cable to barcode reader 2
Trigger cable

There are two setup files for dual lane mode. Two barcode
reader are set up as a daisy chain, and each barcode reader is
identified by a different header.

e 820DLO00.esp is the master barcode reader with header 00
¢ 820DLO1.esp is the slave barcode reader with header 01

Program the Barcode Readers

Each barcode reader can only be programmed from port XP-40
on the breakout box.

Install the software as described in “Install Microscan ESP
Software” and do the following:

1 Start the ESP software.

Select MS-820 in the Select a model dialog box and click OK.
When prompted to connect to the barcode reader, click Yes.
Ensure COM port 4 is selected and click Start.

Click App Mode.

Click File > Open to open the setup file 820DL00.esp.

Click Send/Recv > Send to Reader > Send and Save.

N oo o AW N
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Setting Up Barcode Readers 10

This will download the setup file to the barcode reader. The
reader will emit a beep to indicate the download was
successful.

EP ESP - Single B20.esp

File Model Options Connect  Miew Help
=H % |
=8 nrg
L= <
EZMode  Autoconmect  SendfRecy  Swikch Model Corfiguration Laser Contral — Terminal Litilities
;P - T\ \LA]
& Tl i [
Communication  Read Cycle Symbologies Lo Matchcode Diagnastics
Parameters ESPValues
=I- Communications
= R3232/422 Host Port
=I Host Port Connections
Baud Rabe 9600
Parity Mone
Stop Bits One
Diata Bits Eight
Hast Protocal Point-to-Paink
Host 422 Status Disabled
=I- RSZ3Z Auxilliary Port
=I Aux Port Connections
Baud Rate 9600
Patity Mone
Stop Bits Qe
Data Bits Eight
=| Aux Port Settings
Mode Half Duplex
Duaisy Chain 1D Stakus Disabled
Daisy Chain 1D 3
+- Preamble Enabled
+ Postamble Disabled
LRC Disabled
Response Timeouk 12
Intercharacter Delay 1}
For Help, press F1. M5-820-1 D rcint-to-Point (COM$
e

8 Remove the barcode reader from the XP-40 port and replace
with the slave barcode reader.

9 Click Auto connect to communicate with the barcode reader.
10 Click File > Open to open the setup file 820DLO01.esp.

11 Click Send/Recv > Send to Reader > Send and Save to save this
to slave barcode reader.

12 Plug the master barcode reader to the XP-40 port and the
slave barcode reader to the XP-41 port on the breakout box.

13 To test both barcode readers, click Terminal.

a Click Enable Serial Trigger > Send Trigger Character.
(Alternatively, trigger the conveyor entry sensor.)

b Scan a barcode with the master barcode reader and the
decoded barcode text should be displayed with a 00
prefix.

¢ Scan a barcode with the slave barcode reader and the
decoded barcode text should be displayed with a 01
prefix. Note that it will be displayed only when the master
barcode reader times out.

14 Close the ESP software and launch the sj5000 software.
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10 Setting Up Barcode Readers

15 From the Tools menu, click the Barcodes folder.

16 Ensure that the settings are as follows:

Serial Port 4
Baud Rate 9600

Byte Size 8
Parity None
Stop Bits 1

17 Click the Machine Specific tab and select the options shown
below.

Reader Specific  Machine Specific ]

" Uze Board Specific Settings

Using Machine Settings

Configuration |Tw0 Readers [Headers: Top=0, Bottom=1) j
Mode | Single Barcode j
Read Duration [zec) 10 -

18 Click the Reader Specific tab and click Read.
a Use the master barcode reader to scan a barcode.

b Use the slave barcode reader to scan a barcode. The
barcode text should be displayed with a 01 prefix.

19 Place a board in the sj5000.

20 Scan a barcode with the master barcode reader.

The barcode text should be displayed with a 00 prefix.

21 Do the same with the slave barcode reader.

The barcode text should be displayed with a 01 prefix.
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Handheld Barcode Reader

Setting Up Barcode Readers 10

o — Sl
Handheld Barcode reader Grey RS232 Comm Cable
5186-2218 5186-2186

5V power cable USB to §ria1 Converter
5186-xxxx 5186-xxxx

Install the Barcode Reader

1

Connect the gray communications cable to the handheld
barcode reader, and connect the other end to the blue
USB-to-Serial Converter cable.

Connect the blue USB connector to one of the USB ports on
the PC.

Plug the 5 V power cable into the RS232 connector of the
handheld barcode reader. Plug the other end into a free USB
port on the PC.

The barcode reader will flash on and off, and then emit three
beeps.

Install the USB-to-Serial driver:

a Insert the Trendnet TU-S9 Software Installation CD into
the drive.

b Browse to the \Driver\Win98_ 2003 folder and
double-click the Setup file. Follow the instructions on the
screen to complete the installation.

Once the installation is completed, connect the blue
converter cable to a free USB port on the PC.

Open the file c:\cpi\data\config.txt and check that it
contains the following line:
Barcode 101
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10 Setting Up Barcode Readers

7 Click Start > Run. Type regedit in the command line and
press Enter.

Backup any registry keys for the barcode key before editing.

a Find HKEY_LOCAL_MACHINE\Software\MV
Technology\GS-1\Barcode.

£ Registry Editor =101
File Edit Yiew Favorites Help
{:I MicraVision ;I Mame Type | Data
=3 M Technology [ab]¢DeFauity REG_SZ {value nat set)
[0 Autaiwidth [aB]acTIve REG_SZ datalogi
i gic
=3 651 B8] Blockskin REG_DWORD 0x00000000 (0)
g il CountIncrement REG_SZ i]
{10 Backup @Countl‘ﬂask REG_SZ MNNNARNAANARANMINAANNRNANANNRNT
=)/ Barcods [aB] courtoffset REG_5Z 0
-2 Comm s =
. Diagallo [R¥]LoadinReverse REG_DWORD 000000000 ()
£1@ Disploy A8 Made REG_DWORD 0x00000000 (0}
] source REG_DWORD 0x00000002 (2)
-2 FrameStore
53 GFM 28] TopBottamPerL ans REG_DWORD 0%00000000 (0)
[]..D GLISettings =} REG_SZ datalogic
{21 InspectionReports [R8]writeBarcodeComponents REG_DWORD 000000000 {0
{21 LightingCantraller
-2 Machinelo = |4l | ¥
IMy ComputeriHKEY_ LOCAL_MACHIMNE\SOFTWAREMY Technology|Gs-1iGarcode v

b Ensure that Intermec appears in the Data column for both
Active and Type string names.

¢ Double-click the Barcode folder and then click Intermeec.

& Registry Editor | -10f x|
File Edit Miew Favorites Help
-] Microvision ] | Mame Type | Data
I MY Technology [ab](pefaulty REG_SZ {value not set)
{0 Adtowidth [ab) auxilisryParts REG_SZ
=0 651 (8 Barcodenelay REG_DWORD 000000000 (01
- os 8]B4RCODEREADERS REG_DWORD 0x00000001 (1)
(0 Backup @BarcodeSeperator REG_SZ
{21 Barcode
3 DataLoge ]BARCODESPERCLUSTER REG_DWORD 0x00000001 (1)
ke R BALDRATE REG_DWORD 0x00002530 (9500}
&3 ntermec 8By TESIZE REG_DWORD 0x00000008 (5)
3 nore 8] EXPECTEDMARCLUSTERDURATION REG_DWORD 0x0000000a (10}
REG_SZ
[]--D Comm s
-] Digitalc : REG_DWORD 0x00000002 (Z)
&3 Display %4 LoGENABLED REG_DWORD 000000000 ()
{53 Framestors LOGFILE REG_SZ cihepillogibarcode.lag
(13 &M (88 MRS TOREDCLUSTERS REG_DWORD 0x0000000a (10}
-2 GUISettings R PaRITY REG_DWORD 000000000 ()
{17 InspectiorReports [aB]peadTriager REG_SZ
F#-{ LightingZontroller 14l T REG_DWORD 000000004 (43
-2 Machinel 28]STOPBITS REG_DWORD 0x00000000 ()
(I MachineType
1 MTIS Jadjf K1 | i
IMy ComputeriHKEY  LOCAL_MACHINENSOFTWAREMY Technology!Gs-11BarcodelDatalogic v

d Ensure that the Dword named Lines shows the value 2 in
the Data column, and the Dword named Serial Port shows
the same number in the Data column as the serial port
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Setting Up Barcode Readers 10

number in the Device Manager (see “Checking the Serial
Port Number in Device Manager”).

e Exit the editor and restart the PC.

Checking the Serial Port Number in Device Manager

To find out the serial port number:
1 Make sure the barcode reader is connected.

2 Open the Device Manager by clicking Start > Control Panel >
System > Hardware > Device Manager.

3 Look under Ports to find the USB-to-Serial port as shown
below.

L, Device Manager

File  Action Wew Help

g B
+ g PCMCIA adapters A
+- B PCMCIA and Flash memory devices
+ Personal identification devices

=\ Ports (COM & LPT)
(y Cammunications Part (COM1)
' ECP Printer Pork (LPTL
A  Prolfic USE-to-Serial Comm Fort (Com3) |
+ Processars

+- M Secure Digital host controllers
< | [

Program the Barcode Reader
To program the barcode reader, refer to the Datalogic DLC7000
Series Manual. Then do the following:

* Scan the barcodes Restore Defaults, R$232, and English from the
manual with the reader. After each scan the reader should
emit two audible beeps.

¢ Next scan Code 39. When Code 39 is scanned the reader
should only beep once.
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11
Troubleshooting

Error Messages 11-2

Troubleshooting the Software 11-3
Troubleshooting the System Power 11-6
Troubleshooting the 24 V Supply 11-6
Troubleshooting the Conveyor 11-7
Troubleshooting the Camera 11-12
Troubleshooting the Lighting Controller 11-15
Troubleshooting the Lighting Tower 11-16
Troubleshooting the PC and Monitor 11-17
Troubleshooting the Safety Relay 11-18
Troubleshooting the XY Table 11-19

This chapter is intended to assist you in solving problems that

you may encounter with your system. It provides

troubleshooting information for the failure modes that happen

most frequently and with the greatest effect on productivity,

that is, those that would cause the line to stop.

For the locations of terminals, relays, PLC displays, PSUs and
MCBs, refer to the Electrical Drawing document (part number

5186-5861).

Agilent Technologies



11 Troubleshooting

Error Messages

Emergency Stop (E-Stop) error message

Agilent AOI systems have four pushbutton stops and one
interlock E-Stop connected to the front access door of the
machine. If any one of these five hardware devices is not
making contact an E-Stop condition will occur.

e If all E-Stop hardware is intact and functioning, request
Troubleshooting the Safety Relay.doc from Agilent Support.
This document discusses what terminals to check for open or
closed circuits and voltage, to pinpoint the exact problem.

* See the Electrical Drawing document for wiring details.

No barcode read in the software

» Verify that the barcode reader is working. Do not stare into
the barcode reader; observe the manufacturer’s warning.
Typically the reader is working if a red laser line is present.

¢ Verify that the barcode reader is connected to the correct
COM port at the back of the system. If the system was not
purchased to work with a barcode reader, you will need
additional hardware, either Agilent supported or purchased
directly from the manufacturer, to supply power and trigger
to the reader. For more information, contact Agilent Support.

e Check that the correct COM port is set in the registry.

¢ Verify that the barcode reader was set up with a preamble of
0 and a postamble of CR.

¢ The communication of the reader barcode can be verified
using the sj5000 software (from the Tools menu click the
Barcodes folder), HyperTerminal or the manufacturer’s
software.

Agilent recommends Microscan barcode readers with ESP
software.
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Troubleshooting the Software

e Excessive ‘Missing’ component failures
* 5j5000 software crashes and will not restart
* Software crashes during inspection

e The gantry speed suddenly dropped and now the system is
inspecting boards very slowly

e Solder joint false failures

¢ No image available when using ART station

Excessive ‘Missing’ component failures

If the software was running with minimal false failures
previously:

¢ Ensure that the lighting calibration is correct (and was
correct when the software was run previously).

¢ Check whether the board has been re-trained for
presence/absence.

sjb000 software crashes and will not restart

If the sj5000 software crashed and will not restart when you try
to launch it again from the desktop icon, do the following:

¢ Verify that the sj5000 software has completely shut down by
opening Windows Task Manager and checking the
Applications tab.

If SJGUI.exe or AOInEngine.exe is shown, select it and close
it by clicking End Task.

¢ There could be a PLX file issue that caused the problem and
because the software tries to launch the last board used, it
continues to crash during startup.

If this happens, delete the file c:\cpi\data\names.txt and the
sjb000 software will start using a default program name.

¢ In both cases always send the log files, a board package and a
snapshot of the system to Agilent Support. Please include as
much detail as you can (including screen captures if
possible) to help us re-create the problem.
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Software crashes during inspection

If the software crashes while inspecting a board, it is probably
related to the algorithm setup or a gantry failure.

* First restart the software but run a different board program
for a board of similar size but that uses a different database.
The goal here is to quickly isolate the CAD program and
gantry to see which is causing the system to crash.

¢ Review any recent changes that were made (for example, if a
new database was assigned or an algorithm tweaked) and see
if something stands out. Let the support team know of any
recent changes or problems.

» If the gantry runs fine on the second board, try reloading the
original CAD program but assign a different database. This
could be any database but c:\cpi\data\vispcad may be the
safest.

e If the program runs fine then try reloading the original
database and rerun the program. If the program crashes in a
similar place, it is an algorithm setting or something in the
database that caused the problem. The problem algorithm
can be identified by enabling diagnostic logging in the Tools
menu and then reviewing the last entries of the jmcpi or
jmasal.log files.

¢ For additional support, send a system snapshot, board
package, screen captures, and any other details of the
problem to Agilent Support immediately.

The gantry speed suddenly dropped and now the system is inspecting
boards very slowly

If the system loses the XY table limits, the gantry acceleration is
reduced to 0.5. This may happen following an E-Stop during
inspection.

e To solve this, select the XY Table folder from the Tools menu
and click Set Limits. The gantry will then re-learn its limits.

e Also check the XY table acceleration settings.
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Solder joint false failures

Review and follow the recommended best practices (the
Algorithm Manual) to solve the problem. Beyond that, perform
the following procedures.

e For c-type and r-type devices, set Top Plane to ‘true’ to
reduce stray reflections from neighboring devices.

e If an s-type device is locating well and has joints well tuned,
teach the individual false failing joint as good (only
applicable if using JointMVC or JointSLA).

¢ When tuning an s-type device:
Make sure the lead length and location are correct

Shift the joint position (light blue box) away from the end
of the lead. The blue box should be positioned adjacent to
the lead end with minimal coverage of the actual lead.

Reduce the joint box length to make sure it does not
extend beyond the pad.

Reduce or enlarge the joint box width to cover the pad
width.

No image available when using ART station

The problem is the image size.

* Open the Config.txt file located in the c:\cpi\data folder and
look for the line Image_save 52 1000 1000000 -1 1.
Change 1000000 to 2000000. This will increase the image size
and solve the problem.

Agilent U1840A Medalist sj5000 Hardware Manual 11-5



11 Troubleshooting

Troubleshooting the System Power

If a power failure occurs

e Check all MCDs and RCBO for any trip.

e If there is no trip, check the incoming facilities.
e Is there power at the mains supply?

e Is the mains isolator in the on position?

¢ Is Q1 (the main RCBO) in the on position?

¢ Is the RUN indicator light illuminated?

e Is the START key switch in the ON position?

e Check that Q2 (24 V PSU) is on.

¢ Check Q3 and Q4 (24 V DC) are on.

e Check the supply voltage at the main terminals.

Troubleshooting the 24 V Supply

If there is no 24 V supply

e Check the 24 V supply PS1 by either measuring the output of
the power supply or by looking at the indicator light (the
latter solution is not as good a test as the former).

¢ Check that MCB Q2 is on.
e Check the input ac voltage for the PS1.
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Troubleshooting the Conveyor

Conveyor will not load a board

Board passes straight through the machine and will not stop
for inspection

In-Position sensor sensitivity

Failed boards will not exit the system

Conveyor belt(s) reverse direction unexpectedly
Clamp motor continuously rotates

Board is not clamped

Inspection yields fiducial mis-reads

Conveyor will not run

Conveyor 1 will not run

Conveyor will not run because there is no output from PLC
Drives will not move/home/move to a given width
Cannot manually adjust the width of the conveyor rail

Conveyor rails will not align properly

Conveyor will not load a board

The SMEMA cable may not connected. Check the connection
at the upstream conveyor and the back of the sj5000.

The sj5000 may believe there is a board already present.
Check that all three sensors are not flagged by either a board
or gantry. All sensors have sensitivity potentiometers that
may be set too sensitive and are identifying the rail or other
hardware as a board. This can be verified by reviewing the
input PLC modules.

Board passes straight through the machine and will not stop for
inspection

The sj5000 is in pass through mode. Check the RAIL
switch(es) on the switch plate and ensure it is set to INSP
(inspect).

The In-Position sensor is not being flagged as the board
passes through the sj5000. This can be verified at the PLC
module or by manually flagging the position sensor.
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In-Position sensor sensitivity

The In-Position sensor is triggered by the gantry or it is not
triggered by the board.

Move the gantry over the sensor and decrease the sensor
sensitivity until the sensor is not triggered by any part of the
gantry or camera.

Load a board and increase the sensor sensitivity until the
sensor is triggered by the board and not by the gantry.

Adjust the sensor position to detect areas of the board where
there are no holes or dark non-reflective areas.

Failed boards will not exit the system

The downstream SMEMA cable is not connected. Check the
sjp000 and the downstream conveyor.

The downstream SMEMA cable does not meet Agilent
requirements. For older systems, the cable must have an
additional pin 8 and for newer systems additional pin 5 for
relaying the bad board signal.

Verify that relays KA5, KA6 and KA7 are functioning for
single lane machines.

On dual lane machines, for SMEMA downstream lane 1,
verify that KA 5, KA6, and KA7 are functioning. For lane 2,
check KA 12, KA13 and KA14.

Conveyor belt(s) reverse direction unexpectedly

This is typically related to a bad motor cable. The cables in
question are 5186-6308 and 5186-6309, they are routed from the
main control panel in the back of the system to each conveyor
motor.

Refer to the Electrical Drawing document and verify that
the cables at XBM3 and XBM4 are not loose, and that the
cable connections at the motors are not loose or damaged.

If necessary, replace the cables.

Clamp motor continuously rotates

Reset the clamp home sensor.
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Board is not clamped

Check whether the clamping mechanisms are blocked. If they
are, lubricate them.

Ensure the RAIL switch(es) on the switch plate is set to the
INSP (inspect) position.

Turn the MAINT. SWITCH to the ON position. From the
Maintenance window, force the clamps up and down.
Visually check if the motor is working.

Ensure the Disable Clamping output has not been set. (Refer
to the Engineering Manual, Tools Menu: Machine 10.)

Check if the clamp drive motor is operating and verify 24 V
DC power to the drive.

Inspection yields fiducial mis-reads

Typically this is a software problem that occurs when the
fiducial appearance has changed. See “Fiducial Setup” in the
Engineering Manual.

In some instances this could be a hardware setup issue where
the board is not reaching the stops or is overshooting.

Check if the board is tight in the conveyor.
Check the belt condition.

Check the conveyor speed.

Check that both belts are working,.

Check the position sensor sensitivity.

Conveyor will not run

Refer to the Electrical Drawing document.
Check that the conveyor is not obstructed.
Check that MCB Q4 is on.

Check that all E-Stop buttons are pulled out. Examine the
three indicator lights on the relay and verify that KA4 is
activated.

Check that the Entry sensor is functioning and that this
signal is read by the PLC.

If SMEMA is used, ensure that a Not Busy (PLC input 0.01)
signal is sent from the downstream machine.

Check that P404 (stepper driver) is working.
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Conveyor 1 will not run

e Check that PLC output 100.00 is on. (All input and output
have indicator lights on the PLC.)

e Check that relay KA4 is energized.

Conveyor will not run because there is no output from PLC

* When an error occurs in the PLC, an error message will be
displayed. Check the message for the cause and the action to
be take.

Drives will not move/home/move to a given width

e Check that the motors are not slipping on their coupling.
e Check the position of the AWA sensors.

e Check that there is nothing obstructing the conveyor.

¢ Check that the E-Stop circuit is reset.

e Check the power to the P404 and look for indicator lights on
the P404. The middle LED should be green or orange.

* Check for 24 V DC power to P404 (stepper driver).
¢ Check that Q2, Q3 and Q4 are on.
* Check that KA4 (on a single rail) is on to energize all motors.

* Check whether it is the PLC that is not allowing the move.
The PLC may not allow a move if there is a board in the
machine or some of the sensors are triggered.

* Check that the three AWA sensors are working by checking
that their indicator lights are on.

e Check that the cabling of the motors is connected to the
terminals above P404 (stepper driver).

Cannot manually adjust the width of the conveyor rail

* Check that motors are not slipping on their coupling.
* Check that there is nothing obstructing the conveyor.
* Check that the E-Stop circuit is reset.

e Check that the AWA IN and AWA OUT buttons are operating by
pressing them. The PLC inputs for in/out are 00.04/00.05.

* Check the power to P404; look for indicator lights. The
middle and top LEDs should be green or orange. The LEDs
should not be red.

* Check that KA1 (on the single rail) is on to energize all
motors.
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Check whether it is the PLC that is not allowing the move.
The PLC may not allow a move if there is a board in the
machine or some of the sensors are triggered.

Check that the conveyor rail is not on the AWA Limit sensors.

Check the cabling of the motors.

Conveyor rails will not align properly

Perform AWA calibration.

Check that the left minimum sensor and the right alignment
sensor are in-line. This can be done by measuring and
comparing the distance from the sensor to the structure
edge.

Check all sensors are working by placing something (for
example, a piece of card) at various parts of the rail to see if
it triggers the associated sensor/input.

Ensure that when the AWA software is executing the aligning
operation, the relay KA2 is activated so as to allow the right
side motor to be moved.

Check the cabling of the motors.
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Troubleshooting the Camera

e Camera image is completely black

* (Camera will not work

* Lighting rings will not work

* Lighting controller will not work

* Images seem darker than normal

* Wrong lighting values or incorrect color in lighting menu

e Unable to auto-scale

Camera image is completely black

¢ Verify that the cap is not on the camera lens. Typically
systems are shipped with the cap on the camera lens.

* Check that the cables (part numbers 5186-5778 and
5186-6325) are connected from the camera to the Frame
Grabber.

e Check for 12 V DC on pins 4 and 16 on the cable (p/n
5186-6324) connected to the lighting controller.

Camera will not work
¢ Check that the PC is on.

e Check that the cable (p/n 5186-6325) and the two camera
link cables on the camera are connected correctly to the
Frame Grabber. Datal and data2 on the camera should be
connected to the upper and lower connector of the Frame
Grabber respectively.

¢ Check that the green LED of the camera is on when the PC is
on.

e Check for 12 V DC between pins 4 and 16 on the cable (p/n
5186-6324) connected to the lighting controller.
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e Check the 2 Amp porcelain fuse inside the PC.
¢ Check the serial connector for the lighting controller.

e Check the image for isolated odd dots. If you find these,
replace the cables. Contact Agilent Support for the detailed
procedure.

* Check the image using the Intellicam software (see “Camera
Testing”).

Lighting rings will not work
¢ Shut the system down completely and then restore power.

* Perform manual initialization by clicking individual rings in
the Lighting Controller window of the sj5000 software (from
the Tools menu, click the Lighting Controller folder).

e Try to calibrate using a Fotowand gray card (see “Lighting
Calibration™).

Lighting controller will not work

¢ Check that MCB Q3 and Q4 are on.

e Check that the 24 V DC power supply is on.

* Check that the LED on the lighting controller is on.

Images seem darker than normal

¢ Lighting rings need calibration. Lighting rings will degrade at
different rates depending upon use and variations
introduced during manufacturing. Therefore lighting
calibration should be verified during normal maintenance
schedules and more often if significant changes in the
required amperage are noted.

* Lighting rings or individual LEDs could be damaged or
non-functional. This can be verified using a dental mirror
under the camera and checking the LEDs from the image in
the Lighting Controller window. If a burned out LED is noted
during maintenance procedures contact Agilent Support
immediately.

¢ The camera aperture may have been changed. Reset it to F5.6
(see “Setting the Lens Aperture”).
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Wrong lighting values or incorrect color in lighting menu

* Place the lighting head over the ball bearing and verify if
each ring is complete. If not, replace the defective LED or
bank of LEDs.

* Check if the right color is displayed for each ring. If not,
verify the wiring to the lighting controller.

e Verify that unified_ligt_map.txt, SLC800LightingValues.xml,
SLC800Initialisation.xml and
LightingControllerIntensityTargets.xml are present and not
corrupted. Replace any missing or corrupted files (contact
Agilent Support).

e Try to calibrate using a Fotowand gray card (see “Lighting
Calibration™).

Unable to auto-scale

e When fiducial 1 is too close to the maximum or minimum
limits of the XY gantry inspection range, auto-scale cannot be
completed. Try auto-scaling on a different fiducial which is
not close to the stage limits.

11-14 Agilent U1840A Medalist sj5000 Hardware Manual



Troubleshooting 11

Troubleshooting the Lighting Controller

If the lighting controller is not working

Check that the lighting controller is enabled in the Windows

registry.
1 Click Start > Run, type regedit in the command line and click
0K.

2 Go to HKEY_LOCAL_MACHINE/SOFTWARE/MV
Technology/GS-1/LightingController.
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Troubleshooting the Lighting Tower

If the lighting tower will not operate
1 Check that the lighting tower is plugged in.
2 From the Tools menu, click the Machine 10 folder.

3 Activate all the lights: select any green, amber, or red light
and press the space bar to activate it. Press the space bar
again to deactivate.

x
Category: | Toolsfor Machine I0
] Interface
S Algorithm E diting apine Outputs  {Space barto toggle)
] Inspection [General) Emergency Stop Inactive | Stiobe Inactive & |
] 2D Caiibration Board Present Raill B | Good Board Inactive |
(] ¥ Calibration Board Presant Rail2 Inactive Bad Board Inactive
(] %Y Table Hw Fassthru Raill Inactive Emergency Stop Reset Inactive:
] Camera Ait Pressure B rocthuRail Inactive
(77 Lighting Controller Huw! Passthru Rail2 Inactive Passthiu Rail2 Inactive
(=] Digital 10 Mairtanence Inactive Good Barcode Inactive
~ ne AW Moving Inactive SP50 Laserl Inactive
Canveyor In Use B 0L Inactive
u Barcodes Al Caﬁbra!ing |nactive Slow on Exit Inactive
(] Maintenance Al dwis Homing Inactive Cycle Board Signal Inactive
] Image Save Rail 1 Busy B Clrping Dissble Inactive
(] Threshold Rail 2 Busy Inactive Load/Unload Left Side Inactive
(] Tile Board Board Staging Off Inactive | Load/Unload Right Side Inactive
] MYC Tools Right To Left Direction Inactive
(] Canfiguration Files o PLE Wnormalion... | 2;:’: Ii:m Inactive
Red Light Inactive ~|

Check that the PLC is operating.

Check that the connector is intact and undamaged.
Check the LEDs.

Check the wiring.

N o o &
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Troubleshooting the PC and Monitor

If the PC is not working

P Intel{R) Matrix Storage Console 1] ] ;IEIEI

File Wiew Help

intal.

Check that the PC is plugged in and switched on.
Check that MCB Q5 is on.

If UPS is used, make sure that it is switched on.

Determine if any hard disk is damaged using the Matrix
Storage Console utility. Click Start > All Programs > Intel Matrix
Storage > Matrix Storage Console to view a report on the hard
drives. If a hard disk has failed, contact Agilent Support to
get a new hard disk.

& View hard drive and R&ID status

Gi%2 View hard drive and RAID status
All hard diives are OK.

o

Syztem functioning normally.

Solution:

Taoincreaze perfformance or to prevent lozs of uzer files
due to a single hard drive failure, install & zecaond [new]
hard drive of equal or greater size.

To remove a failed hard disk, open the PC cover, remove the
power and SATA connectors, and pull out the hard disk.

To install the replacement hard disk, insert it and then
connect the power and SATA connectors.

Restart the PC and check automatic rebuilding. This can take
three hours.

If the monitor is not working

Check that the monitor is connected and switched on.
Check that MCB Q5 is on.
Check that the cables are properly connected.

If UPS is used, make sure that it is switched on.
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Troubleshooting the Safety Relay

11-18

If the safety relay will not reset

Pressing ES RESET on the switch plate will reset the safety relay.
After a reset, the three indicator lights on the safety relay
should turn on.

If the safety relay will not reset:

Check for 24 V supply across the relay terminals A1-A2.

Check that the emergency stop and door interlock are
functioning correctly. This is done by checking the continuity
across terminals:

Check S11 and S12 for continuity
Check S21 and S22 for continuity

Check the three indicator lights on the safety relay. If the
three lights are on, the relay is functioning correctly.The top
light indicates the power is on. The two bottom lights
representing circuit number 1 and circuit number 2.

Check that all contacts and terminations are intact.

Check the reset circuit activated by the hardware pushbutton
that shorts out terminals XB5-11 and XB5-12 on the control
panel.

If the emergency stop is on and there is no message on the
monitor, check PLC input 00.02. Check that the LED on the
PLC is on. If the LED is not on, reset the PLC.
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Troubleshooting the XY Table

When the sj5000 software starts, the parameters for the MEI
card controller and Kollmorgen drives are downloaded
automatically and the system homes the gantry. If this does not
happen, check the system first. The procedures for checking the
system and additional troubleshooting information are
provided in this section.

Checking the System

* Check the Hardware

* Download Parameters to MEI Card and Drives
* Move the Axis

Troubleshooting

* Troubleshooting the XY table motor controller

e XY table motor controller is not operating

* Gantry will not home during software startup

* The machine seems to vibrate. How do I know if it is level?
e Motor jumps and gives Amp. Fault

* No light on encoder head

* No power on Kollmorgen drives

¢ Gantry makes strange noise

* Flashing cl on the drives

* Flashing r4 (or r5 or r6) on the drives
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Checking the System

Perform the following procedures in sequence:

* Check the Hardware

* Download Parameters to MEI Card and Drives
* Move the Axis

Check the Hardware

1 Reset the E-Stop circuit.

2 Remove the rear access panel. On the control panel, make
sure that Q7, Q8, and Q9 (for Z-axis, if used) are switched on.
These are the circuit breakers for the gantry.

KM

L BRSNS
— 4 Jlelo

1T : ]};

3 Check that both the two Kollmorgen drives (also located on
the control panel) have a 24 V supply going to them.

24V Supply

Kollmorgen Drives
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4 Place a multimeter between L1 and L2. It should read either
110 VAC or 230 VAC, depending on the input line voltage
used.

Windings of Gantry Motors.
Brown to ‘Ma’, Blue to *"Mb", Black
to ‘Mc’, and Earth to ‘Gnd’ for
Both Drives. (For Z axis, the
wires are U, V, W respectively)
Note: Older versions may have
wires 1.2,3 respectively)

110V or 230V from Circuit
Breaker. Brown to ‘L1,
Blue to 'L2". and Earth to
‘Gnd’ for Both Drives.,

5 Turn off MCB Q7, Q8 and Q9.

6 Check the resistance between motor windings, which should
read as follows:
Ma and Mb = 2 ohms
Ma and Mc = 2 ohms
Mb and Mc = 2 ohms
If the resistance is greater, it means there is a wire break
somewhere.

7 Note that the E-Stop should be off.

8 If everything is OK, close the cover to the Kollmorgen drives
and turn on Q7, Q8 and Q9 (if Z-axis is present).

9 Make sure that the connector highlighted below is connected
to C3 on the Kollmorgen drive. This connector relays the
machine IO information (such as positive and negative
limits) for the axis. Both drives should have this connector.
For the wiring, refer to the Electrical Drawing document.
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10 Make sure that the cable marked Halls/End highlighted below
is connected to C2 on the Kollmorgen drive. This cable gives
feedback on the ‘Halls’ and also on the gantry as it moves
along the encoder strip. Again, both drives should have this
cable.

11 At the back of the PC, check that a SyncNet cable (p/n
5186-6319) is correctly connected to the top LAN-type
connector on the motion controller card as shown below.

Cable 5186-6319
connected to
top LAN-type
connector
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12 At the back of the PC, look at the first drive on the left, Axis 0
or X Axis. Make sure that a SyncNet cable (p/n 5186-4710) is
connected to the top LAN-type connector in C4 as shown
below. The bottom SyncNet cable should be connected to the
top connector in C4 on the drive 2 Axis 1 or Y Axis.

13 An easy way to find faults on the SyncNet cabling is by
looking at the lights. There should be an amber light at the
top and a green light at the bottom of each connector as
shown above.

14 When all the hardware has been checked and found to be
working correctly, check the software.
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Download Parameters to MEI Card and Drives

Make sure all hardware is checked and present before
performing the following procedure.

1 In Windows Explorer, locate the folder c:\cpildata\mei and
check that the following files are present:

File Edit Miew Favaorites Tools  Help | -ﬂ'
@ Back - d;I * I'ﬁ' 7 ) Search lL Folders ’
Address II,j Ciicpiidataimei j Go
Folders X | _Marme | Sizel Type = | Dake Modified |
2 ) cpi ;I u_&‘]kollmnrgen tools File Falder 9/4/2006 559 AM
&) trothure @SJSD ¥mp Backup File: Folder 11/9/2007 12:56 FM
B cad |t00|s File: Folder 11132007 10:51 AM
ll-_j sl “mp430b4. bin 768 KB BIM File 5172003 2:45 PM
B & Config 140_9201.Fpg 192 KB FPG File 2/8/2003 5:06 PM
) cpk |§j ®.bxk 1 KB Text Document 4/28/2003 3:38 PM
5 B data [Z] x_s515000,Ext 1KB Text Document B/30/2007 12:47 PM
'3 e r=j *_515000_mp300.kxt 1KB Text Docurnent 11/14/2007 9:10 AM
) def E] wmp readme, bxk 1KE Text Document 8/24/2007 7118 PM
) def_old Ej w. bk 1KE Text Document 4/26/2003 338 PM
== Gpr; [£] v_s15000, bt 1KE Text Document 713/2007 11:02 &M
= r_:;. i e r:=j y_ 515000 _mp300,Ext 1 KB Text Document 11/14/2007 2:11 AM
£ kolmorgen toois @ z.kxt 1 KB Text Document FITI2003 2:13 PM
[£3) 5150 kmp Backup 3 old_lowla, xmp 1,392 KB XMP File 7/14/2007 7113 AM
) toks |#] 5150, xmp 1,392 KB ¥MP il /112003 2145 AM
B £ M 2] 5350%L.xmp 1,392 KB ¥MP Fil 4/30/2003 8:00 AM
) oo |2 55000, xmp 1,392 KB ¥MP File 71192007 12:36 PM
B 5 ocv |#] sj5000_anarad.xmp 1,392 KB %MP File 7]15/2007 7:54 &M
5 usoo ﬂ 5j5000_corrupted. xmp 1,393 KB XMP File 9f26/2007 3:17 AM
& inl_do | =] s5000_ald.xmp 1,392 KB %MP File 71192007 4:36 &M
" Eﬁ XML_ Viriter 5] 5j5000_reswd, xm 1 1,392 KB  ¥MP File 11/14/2007 10:39 AM
i #5000 _revE.xmp | 1,392 KB ¥MP File 11/23{2007 2:48 PM
B i i |#] SPSOXL. xmp 1,392 KB ¥MP Fil £/29/2003 §:00 AM
o Grad_ ﬂ summit_tesk, xmp 1,392 KB ¥MP File 4/2f2007 &:00 AM
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2 Go to the folder C:\cpi. Open the ASALRC file with Notepad
and check the content:

-lolx|

File Edit Format Yiew Help
H## | Susr Slocal /home/mahoni /Bin/cpi60z2 :J

1+
# $Icld
#
# §Loo$
&

echo an

#1og stmpimasal. Tog
vt Clear

mouse usexll
mouse x init

echo "About to call the screen driver”
3155 SEtu? 0xfOB00000 0xfO0DODDO 1152
# for a single dt3159 and a 03 IME dram
#

dt3155 setup  oxfloodoo0 oxfooooooo 1152 display in DS
grodisplay driver win3z
grdisplay dspinit 1 768 576

#screen driver dt3lss
#screen driver dumm
#0t3155 vgaoffsetr 4 22
#screen init 1
#grdisplay driver dt3155
#013155 xlloverride

win def 0 root 1 1 25 800
win def 1" 31 work window " 9 1 25800
win def 2 " 31 status " 1 1 8 401
win def 3 " Error status " 1 418 801
win def 4 " Emergency stop !0 " 11 30 17 55 1
win def 5 " Doors open Alarm” 11 30 17 55 1
win def & " Gs5-1 Error Message " 11 20 19 &5 1
win <ol 1 6 4
win col 2 7 3
win col 3 01
win <ol 4 01
win <ol 5 01
win col & 01
# anorad

MEI positiontomovefactor 1 1

#MEL setsmallmove G000

MEI init 0x300 80000 c:/cpi/datasmei/sjo0o0_revE.xmp <:/cpi/datasmei/x_sjs000_mp300.txt <:/cpidatamedy =000 mp300. txt
31 stage driver MEI

31 stage micronfactor 1

31 stage ﬁdirsense -1

echo “Enabling”

MEI enahle xv

echo "Enabled"

MEI osccount O

# THIS is for VIRTUAL : Don't forget to change Registry key
#3171 stage driver virtual

#31 stage micronfactor 2

#31 stage ydirsense -1

#zcho "Enabling"

#echo "Enabled

vt flush
i+

# cpi602 user debug 0 0

cpieoz 0 0
ex it

1 oz

3 If the above is present, the parameters for the motion
controller card and both the X and Y axes have to be
downloaded manually.

4 Download the parameters as follows:
a Select Start > All Programs > Accessories > Command Prompt.

b Type the following at the command line and press Enter:
cd \cpildata\mei\tools

¢ Type reset and press Enter:

d To download the parameters to the X axis, type the
following and press Enter:
cddriveconfig -download -node 0 -file c:\cpi\
data\meil\x.txt
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e To download to the Y axis, type the following and press
Enter:
cddriveconfig -download -node 1 -file c:\cpi\
data\mei\y.txt

f To save the parameters to the drives, type the following
for the X axis and press Enter:
cddriveconfig -save -node 0 -file c:\cpildata\
meil\x.txt

g To save for the Y axis:
cddriveconfig -save -node 1 -file c:\cpildata\
meily.txt

b To save the parameters to the Motion Console (MoCon),
launch it as follows: locate the folder C:\MEI\MOCON in
Windows Explorer and double-click MC_XMP_NT.EXE.

a If necessary, click the M button on the toolbar to open the
Motor Summary window. On the Config tab, click the Save
to Flash buttons.

p—= ~_T—tetgro | Motor1
Save ToFlash | —pmm b

View Sub-ohjects ssasaas]

Amp Enable [ Enabled T Enabled

Type Servo iServo

Encoder Phase ¥ Reversed [V Reversed
Encoder Term. [~ Enabled [~ Enabled
Encoder Type incremerital JIncrementsl
Encoder CrtsRey |0 0

‘Amp Disable Delay |0 0

Brake Mode Mone {None =
Brake Enable Delay |0 0

Brake Disable Delay |0 0

Fault Config 00000002 |0x00000002 LI
Status | 1/0 | -
Amp Enable gr* bled %P bled
Broken Wire gp/low .

llegal State @Low (PLow

Index 2%um PiLow

+ Overtravel @low  QPlow

- Overtravel Plow (@Low

Home Sensor Oth Gth

Amp Fault PLow @Low =
| | oy
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b In the configuration window that appears, select the
Controller tab. Then click Controller 0 and click Add All
Sub-0bjects. Click OK.

Save To Flash Memory Dbject List Configuration

- Object Paal

tipnghet| SqNede | 1U |
Controllr | MS | Asis | Fiber | Motor |
Index | Name |

<4 Demaove l

¢ You should see the following. Click OK.

Save To Flash Memory Object List Configuration il
- Object Pool - Object List
SynaNet| SaNade | 110 | T Index | Naine -
Controller | M5 | Axis | Fiter | Motar | | | [MS 0 MS 0, Controller 0
M5 1 MS 1, Cortraller 0 =
S 2 MS 2, Controller 0
S 3 MS 3, Contraller 0
MS 4 M5 4, Contraller 0
S 5 M5 5, Contraller 0
b B M5 B, Contraller O
b5 7 S 7. Contraller 0
By 1] Sais 0, Controller 0
iz 1 iz 1, Controller O
Bz 2 Biz 2, Contraller 0
A 3 Axis 3, Controller 0
Bz 4 iz 4, Controller 0 =
4 1 | »
Set>» << Remove I
( 0K I | t[‘.at:&! |

d Click OK in the warning message window.

/ SyngNet topalogy information has not been saved to flash For controller “Controller 07, This could cause customized
/ ! configuration to be sant to a drive node for which it was not intended. Save topology to flash by dicking the "Save
Topology" button in the Controller Summary.

T ——
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11 Troubleshooting

Move the Axis

Make sure the hardware has been checked and present, and the
parameters downloaded before continuing.

Launch MoCon for the following procedures. On the toolbar of
the MoCon window, the following buttons will be used:

8] 2] 0] | | | | 2 5

C - Controller Summary

S - Motion Supervisor Summary
F - Filter Summary

A - Axis Summary

M - Motor Summary

1 Click the M button on the toolbar.

a On the Controller tab of the configuration window, click
Controller 0 and click OK.

Controller Summary Object List Configuration _ |
T r

— Object List

Sevr I Add s ¢ [emove |

el Yoses |
g
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b On the Action tab of the Controller Summary window,
click the Reset button for Controller 0.

72 Controller Summar

of | Config | Vorsh

Refresh o
T e
- = M_ R
Save Topology M '
Remove _

aii il

¢ On the Config tab, make sure the Sample Rate is set to
8000. If it is not, the SJ5000.xmp file has to be
downloaded (follow the instructions in “Download
Parameters to MEI Card and Drives” to do so).

£7; Controller Summar) =101 x|
Action | Config | Yersion |Stats =

Save To Flash —mm|
View Sub-objects

16354

g

75
1898371

20
2 On the MoCon toolbar, click the A button.

a On the Axis tab, make sure both Axis 0, Controller 0 and Axis
1, Controller 0 appear in the Object List. If not, select them
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from the Object Pool and click Add to add them to the list.

Click OK.
s Summory Object Lt Conmraten———=
- Object Poal - Object List
Lantrolie | M5 YR Treer e f
Ais 0 Awis O, Contioler 0
Bz 1 Auiz 1, Controller 0

2 Asis 2. Contiolier 0
3 Asis 3, Controller 0

Sevy I Add s> | <4 Nemove I
T

Configure 5.b-object D

Summaries dentically L OK Cancel |
‘\___/

The following window appears:

Posttion 1 0 e
Postion 2 4000 0
Relative Distance |0 0
Velocity S00000 500000
Acceleration s0000 50000
|Deceteration 50000 0000
Jark Percent 100 100
Accellerk 0 0
|Ceceliert 0 g
=
Status | A
State [

Actusl Postion___[536672

CommendPostion 536680

Velocity g Lo -
In Coarse Pos. oNe TN

in Fine Pos. W ves 5

At Tar Mo

|

b Open the front access door. If the encoders on both axes
are reading correctly then the following should happen:

As the X axis (Axis 0 in MoCon) is moved away from the
front of the system, the numbers highlighted above should
decrease.

As the X axis is moved toward the front of the system, the
numbers highlighted above should increase.

As the Y axis (Axis 1 in MoCon) is moved to the right, the
numbers highlighted above should decrease.
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As the Y axis is moved to the left, the numbers highlighted
above should increase.

¢ If feedback in the opposite direction is received, then the
sj5000.xmp file has to be downloaded and saved to the
MEI card again. (The encoder phase should be reversed
for all motors, see the Motor Summary window.)

d Make sure the both axes are in the middle of the machine.
Close the front access door and reset the E-Stop circuit.

e Enter the following values in the fields:

=10/ %]

Axis0 | Axis1

0 0 | Encoder resolution
1e+006 1e+006 is 1 um, so this
means a travel

100 100 distance of 60 mm
0 0 (6000 x 1 um)

Status]

Actual Position 8 K
' 1t

: o

0

0

Command Position |8
[Position Error 0
Velocty 0
Accaleration 0

|In Coarse Pos.

In Fine Pos. 1 i
<] | .

&
3k
4

3 On the MoCon toolbar, click the F button.

a On the Filter tab, make sure both Filter 0, Controller 0 and
Filter 1, Controller 0 appear in the Object List. Click OK.

Filter Summary Object List Configuration 3}
- Obgect Pool ; - Obyect List
Lontoller | M5 | s §_Fiter | iype | Index | Mame |
Filter a Filter 0, Controller 0
[ Index | Name | Fiter 1 Fiter 1. Controllr 0

Filtes 0, Contiofier O
Filter 1, Controler 0
Filter 2, Controllar 0
Filtes 3, Controfier 0

2
3

Der l | Add 3 I << Memave |
Configure S.b-object
Summaries Identically Ok | Cancel
e
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11-32

b In the Filter Summary window, select the Coeffs tab. Make
sure that All Algorithms is selected and that the values are
the same as shown below.

g5 Filter Summary: Controller 0

Config || ]
Filter 0 Filter
Costficiert 0 009 nong
Coefficient 1 0.001 Ge-005

Coeftficient 4

Cosfficiert2 _ss0 700
Coetficiert 3 0 ]

Costficiert 5

Costicent6 _Jo 0
Coelficiert8 __|100 100

Coetficiert 9 0 a
Coefficient 10 §32767 32767
32767 32767
32766 " T.32768
-32768 A
0
0
05 06
B
[ s
I8, Ni&,

Gain Table 0
Al

= || aigortims

On the MoCon toolbar, click the S button.

a On the MS tab, make sure both MS 0, Controller 0 and MS 1,
Controller 0 appear in the Object List. Click 0K.

15 summry Dbject st Confguration
~ Object Pool — Object List
Lantr MS Iype | Index | mMame |
MS 1] MS 0, Controlier 0
MS 1 M5 1, Controles 0
2 M5 2. Controller 0
3 MS 3, Controlles 0
Servy I Add - << Memave | /_._._\
Configure 5b-object ! |
Summaries ldentically Caricel
e

b In the MS Summary window, select the Actions tab. Click
the Clear Fault button for both the X and Y axes, and check

Agilent U1840A Medalist sj5000 Hardware Manual



Troubleshooting 11

that the state of each axis is Idle. (If you do not see the
window below, go to the next step.)

-]
o 3 i [ e |
crovoenon | WEOM ]g_._
Coar Fault | - | r
Shakus | =
S e | e
s Faut 2 S| [, . |
Fiore Linn el i
Posticr En Lt | T Rl
HAreg . Limt M | M
Hobns il | Mo ‘l'__r"q@__'__
Shitleg Lt W L |
S M I .- T S -
Encauer Pawal b e Bk
Wt e (W ves  Wfves |
A Veluly o s |
Cut of Franes o I =ho -

¢ If you see the following window instead, the grayed out
MS1 column indicates that MSO is controlling both axes.
The axes should be controlled separately; refer to
“Mapping the Axes” for instructions on how to achieve

this.
antrofier O =10 x
MS 0
I Ensbied Enabiled
=n ="
[ > 1§ i
- =z
I_:: Oidie |
Fome Limt |V ves No
Postion Err_ Limt Ma No
W Neg. Limt Na |
HW Pas_Limk Ne L e
SA Neg. Limt Mo Mo
SW Pos_Limt Mo M
Encoder Fout Mo No
MotionDone | Ves o ves
At Vi | No W ves -
Out of Frames Mo No s
ol 5 o P
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b On the MoCon toolbar, click the M button.

a On the Motor tab, make sure both Motor 0, Controller 0 and
Motor 1, Controller 0 appear in the Object List. Click OK.

Mobor Summary Dbject List Configuration .Ej
Dbject Podl ||| Dbact List
Synchiet | Satlods | [Type [ irdex [ Name I
Motee | 1] [Mon  © Motoe 0, Controlles 0
Motor 1 Motor 1, Condroller 0
3 Mokoe 3, Controller O
Setss I fadd 53 I & Hemove [
Sub-obi
Sunmanes Iderticallyf | OK | Carcel
|
u

b In the Motor Summary window, select the Config tab.
Select the Reversed option for Encoder Phase as shown
below.

¢ Select the Enabled option for Amp Enable, for both the X
and Y axes. Amp Enable in the bottom pane should show
Enabled for both axes.

et e e g g m—e

11-34

‘Save To Flash # i :t'mj
Yiset Suliuslsjpate—-FEEEEES ~
< % Enable [ Enabled [ Enabled
k=T A T _ﬁ
JEncoder Fhase [ Reversed [ Reversed
Iw Leun, [ Enabled [ Enabied
Encoder Type Incremertal Incremertal
Encoder CrisRev [0 o0
Amp Disable Delay |0 0
Elrake Mode Mone Mone
Birake Enable ] 0
Brake Dizable Delay |0 0
|Faut Config
Amp Enable
=3
| State
Inchex
+ Overtrave|
- Crwertravel
Home Senzor
Amp Faultt
|
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6 Check the Kollmorgen drives. The display on the drive should
show 2. This means that the drive has enabled correctly.

Make sure the axes are in the middle of the machine.

7 Go to the MS Summary window. On the Actions tab click the
Move to Further button. The axis should move in a positive
direction. Click Move to Further again and the axis should

move back.
iF#MS Summary: Controller 0 - =10 %]
Cenfig | Actions A
A—Mst }—.ms1

Repeat e N1 Foahed N T Frahied

Minve Frs 1 -4

Mova to Further E E‘

Mowe Foa. 2 >

St0d - | -

E-Stop LT -y

Abort Aip| L et

Ter Position | O |

Clear Fault '3
Skatus ] e
Stae Ol Oide

Arm Fault i) Tl

Home Limit ho I

|Position Er-. Limit Mo Mo

Hiy Mey. Limit o T

Hvy Pog, Lmit ho 0]

S ey, Limit ho Mo

Sy Pos. Lmit ko Tty

Encoder Fault ho ]

|Mosion Dione W ves (v R

At Yelocity o Mo |
Out of “rames ha Mo -
‘ | » |J~

Agilent U1840A Medalist sj5000 Hardware Manual 11-35
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8 Do the same for Axis 1. To have the axis move back and
forward continuously, select the Enabled option for Repeat
Mode and than click Move to Further.

9 If the axes are moving, it means the system is ready for
inspection. Disable the Repeat Mode, disable the motors
(disable Amp Enable in the Motor Summary window), and
close the MoCon window.

Mapping the Axes

1 On the MoCon toolbar, click the Object Controller button (to
the left of the C button).

H

2 Open the Controller 0 folder, then the Motion Supervisors and
Axes subfolders.

=101 x|
EIE“IE—"*IE“IF“I@]F“IE’“IEEIE“I UIII %IL-*I EHIEI]

= A Axis 0, Controller 0
A Auis 1, Controller 0
+ A Auis 2 Controller 0

1. [F] Filters _'d

xR habare
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3 First, remove Axis 1 from the control of MSO.

a Under Motion Supervisors, click MS 0, Controller 0. then
click Axes.

“=0bject Explorer

I e T

=10/ x]

=) -
= Controller 0
= Motion Supervisors
=& M5S0, Controller 0
B Aves
! 4

" - A Asis 1, Contraller 0 )

[+ & MS 1, Controller 0
[+ & MS 2 Cortroller 0

= Avar

¥

b Right-click Axis 1, Controller 0 and select Remove Axis From
List.

¢ Click Yes to confirm the removal.

d The Object Explorer will show that Axis 1, Controller 0 is
no longer under the control of MSO.

Jilliall ]

=101 %]

= [C] Controllers -
= Controlles 0
= @ Motion Supervisors
| =N MS 0. Controller 0
= m Axes
WA Aws 0, Contraller 0
= % Filtess
- Motbars
& M MS 1, Controller 0
& & MS 2 Controller 0

= -[A&] wes
@ A Awie N Centeallas 0

=

4 Now map Axis 1, Controller O to MS 1, Controller O.

a Select the axis and drag and drop it into MS 1, Controller 0.

b Click Yes to confirm.

b When this is completed, go to the Motor Summary window.
On the Config tab, click the Save to Flash buttons.
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Troubleshooting

Troubleshooting the XY table motor controller

Home the X and Y axes individually, to identify and rule out
any electrical cable communication issues.

Jog the X and Y axes individually, to identify and rule out
motor and encoder communication issues.

Manually move the gantry to activate the Home and Limit
markers, to identify and rule out read head cable
communication issues.

XY table motor controller is not operating

Are MCB Q7 and Q8 on?

Is there an emergency stop condition?
Examine the three indicator lights on the safety relay.

Check that all cables are in position and securely connected.
Check that safety relays KS4 and KS5 are activated.
Check that 24 V supply to the amplifiers is present.

Check that the contactors KS2 and KS3 are at the ON
position.

Gantry will not home during software startup

The Anorad gantry has protective metal casings that cover
the magnets. If the metal plate is damaged, there is a
possibility that a magnet could be cracked or damaged,
which would prevent gantry movement across that position.

The machine seems to vibrate. How do | know if it is level?

Loosen the feet locking nuts and turn each of the adjustable
feet slightly to verify that each is carrying some weight. If
they are properly adjusted, all four feet should have similar
resistance to turning.

The leveling of the machine should be verified by placing a
level gauge on the metal railing of both axes of the gantry.
You can also check the level on the base of the machine.

To verify the machine level, run a Multi GR&R using the
fiducial plate from the Tools menu. Review the x/y scatter
plot displayed in the results screen. All of the green
inspection points should be very close to the center of the
target. If there is a trend toward one side, or the points are
arranged in some symmetrical pattern, it is probably because
the machine was not leveled correctly.
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Motor jumps and gives Amp. Fault

Check the motor connections on the Kollmorgen drive.

Check that the encoder phase is reversed.

No light on encoder head

Check that the 24 V DC is connected to the drives.

Check that the connector C2 is properly connected. For
wiring drawings, refer to the Electrical Drawing document.

Open the front access door and check the connections of the
encoder cables.

No power on Kollmorgen drives

Reset the E-Stop circuit, launch the MoCon software and
click Reset in the Controller Summary window.

Check that MCB Q7, Q8 and Q9 are switched on.
Check that the 24 V power supply is on.
Check that contactors KS2 and KS3 are at the ON position.

Gantry makes strange noise

Launch the MoCon software. In the Controller Summary
window, select the Config tab and check that the sample rate
is 8000.

If the sample rate is different, the MEI card should be
reconfigured.

Flashing c1 on the drives

Check that cable (p/n 5186-6319) is connected properly
between the MEI card in the PC and the Kollmorgen drive.

Reset the E-Stop circuit, launch the MoCon software and
reset the drives.

Flashing r4 (or rb or r6) on the drives

This means there is break in the encoder cable or the Halls are
illegal.

First, press an E-Stop button, open the front access door and
manually move the X and Y axes to the middle of the
machine.

Close the front access door, reset the E-Stop circuit and try
to home the gantry.
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e If the error persists on only one drive, physically swap the
drives using the following procedure:

Shut down the PC, turn off the START key and disconnect
the mains.

Remove the rear access panel and locate the drives on the
control panel.

Disconnect all the cables from the drives, making notes on
where are they connected to.

Physically swap the drives, and connect the cables again.

Power up the machine, reset the E-Stop circuit, and start
the sj5000 software.

If the error is reported on the same drive, then the drive is
faulty and should be replaced.

If the error is now on the other drive, then there is a
problem with the cable or with the encoder head.

Note that there are two cables from the drive to the encoder
head. Either could be faulty, so further investigation is
needed to locate the problem. This requires a spare encoder
head and cables.
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Errors on Kollmorgen drive

Table 11-1 Error messages

Status Display Fault Message

Possible Cause

0 Power Stage Overtime

p Over Voltage

r0 Over Current

r1 External Feedback Fault

r2 Resolver Line Break

r3 RDC Error

rd Sine Encoder Init Fail

r5 A/B Line Break

1] Index Line Break

r7 Illegal Halls

r8 C/D Line Break

r9 A/B Out of Range
r10 Burst Pulse Overflow

u Endat Communication Fault
H Under Voltage
Al Motor Over Temperature
A2 Positive Analog Supply Fail
J Negative Analog Supply Fail
J1 Over Speed

E Over Speed

E EEPROM Failure

F EEPROM Checksum Fail

d5 Foldback

d6 Positive Over Travel Fault
d1 Negative Over Travel Fault
d2 Numeric Position Deviation
c Excessive Position Deviation

Communication Interface

Overload, fan malfunction, power stage failure.
Excessive deceleration rate.

Power stage surge current.

Feedback signal through C8 not correctly detected.
Break in resolver feedback detected.

Fault in resolver-to-digital converted detected.
Sine encoder card has not initialized properly.
Break in encoder A\B input lines detected.
Break in encoder index line.

Illegal Hall combination detected.

Break in sine encoder C\D line detected.

Sine encoder A\B level out of range.

Sine encoder fault.

Serial communication to the end at encoder failed.
Bus voltage is too low.

Motor overload caused overheating.

Failure in +12 V supply (regulated).

Failure in =12 V supply (regulated).

Velocity VOSPD.

Velocity 1.8 x VLIM.

Faulty EEPROM.

EEPROM checksum invalid on power-up.
System in feedback mode.

PFB exceeded PMAX with PLIM = 1.

PFB exceeded PMIN with PLIM = 1.

Internal fault.

PE > PEMAX.

A communications fault has occurred.
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12 Maintenance

Overview

The maintenance schedule for the Medalist sj5000 consists of
weekly monthly, quarterly, and yearly routines. The schedule
must be strictly adhered to.

Maintenance must only be carried out by trained personnel.

When carrying out the maintenance tasks, refer to the
Electrical Drawing document for the circuits involved. The
electrical drawing numbers are provided where possible.

Important Notes on Lubricants
Be sure to use a clean, dry, soft lint-free cloth for cleaning any

dirt or dried lubricant from the linear rails.

Failure to lubricate the stage at quarterly intervals may cause
damage to the rails and invalidate all warranties.

12-2

Only use lithium based grease. The recommended lubricants
are:

* Dow Corning’s Molykote 44

e AFB grease — multi purpose grease from the manufacturer
THK Japan
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Maintenance 12

Carry out the following maintenance procedure weekly:

Run a board through the sj5000 and ensure that it is
operating correctly.

Clean the machine panels.

Clean the PC filter, if fitted.

Check that all fans are running.

Check that the control panel fan is running.

Inspect the XY table and check all cables and connectors.

Move the XY table by hand. Ensure that it moves freely and is
not obstructed throughout its full range of movement on both
X and Y axes.

Test the E-Stop circuit by opening and closing the front
access door. Reset the E-Stop circuit using the ES Reset
button at the front of the sj5000.

Test the E-Stop circuit by pressing an E-Stop button. Reset
the E-Stop circuit by pulling out the E-Stop button and
pressing the ES Reset button.

Repeat this procedure for each of the other E-Stop buttons.

Start the AWA software and home the AWA conveyor. Move it
to a width of 100 mm and measure both sides of the conveyor
to ensure that the calibration is good.

Power down the machine and switch off the XY stage at the
controller.

Figure 12-1 XY gantry
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12-4

¢ Ensure that the bearings are free from dust, loose particles
and moisture.

¢ Ensure that the magnetic platens are free from debris.

¢ Visually examine the encoders on each axis to ensure that
there are no scratches, grease, or dirt. To remove any grease
or dirt, use a very fine lint-free cloth.

* Take care not to scratch the XY table, as this will greatly
affect the its accuracy.

e Check that the small home marker contacts and end limits
are intact. Ensure that they are free from dirt and grease.

¢ Power up the machine. Check the function of the conveyor
sensors (see Figure 12-2) by placing a sample board over
them. Look at the indicator light on each of the sensors.

* Move the lighting head over each sensor and make sure they
are not activated by it.

* Check the soundness of all motor housings.

¢ Wipe off edge belts with 409 spray cleaner (recommended).
Alternatively, use alcohol.

* Open the front access door. Turn the MAINT. SWITCH to the on
position. From the Maintenance window, operate the stops
and clamps for each rail to ensure they move without
obstruction.

NEVER clean the conveyor with a compressed air stream. It may cause
dirt or other particles to get lodged in the motor shaft. Use a vacuum
cleaner to remove loose dust or dirt.

NEVER disassemble the motors.
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~

Figure 12-2 Sensors on the conveyor
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Monthly Maintenance

Carry out the following maintenance procedure monthly:
e Carry out the weekly routine.

e Carefully clean the camera lens using general purpose
cleaning solution and a lint free cloth.

¢ (Clean and lubricate the gantry rails (shown below).

Power down the PC before performing the following checks.

e Turn off the sj5000 using the START key switch and turn the
mains isolator to the OFF position. Open the rear access
panel and visually inspect the electrical control panel.

e Inspect all electrical equipment on the machine for damaged
contacts, exposed wire and frayed insulation.

¢ C(Clean the conveyor optical sensors with a dry cloth.
¢ Check that the cables going to the PC are tight.

e Check all connections on the lighting controller, terminals
and PLC modules.

e Check all cables on the lighting head and XY table and ensure
that none are loose or damaged.
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¢ When inspecting the connections on the gantry stage and at
the controller, check the integrity of the connectors at
random.

¢ Ensure that all conveyor bearings are free running and that
belt tension is tight.

¢ Ensure that the conveyor belts are not twisted on either rail.
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Quarterly Maintenance

Carry out the following maintenance procedure every quarter:

Carry out the monthly routine.

When inspecting the control panel, check the tightness of
several connections at random. Ensure that no wires in the
terminals have become loose.

Push the XY stage to one end of its travel.

Remove any accumulated dust or debris from inside the
assembly.

Vacuum clean the base of the table.
Remove any dirty or dried lubricant from the bearing guides.

Using a clean cloth, wipe along the rails to clean the bearing
guides. A cotton swab soaked in a general purpose white
spirit will suffice to remove stubborn debris.

After the solvent has evaporated (if used), apply a thin,
continuous film of lubricant to the bearing guides. A good
quality natural bristle artist’s brush is an excellent
applicator for this.

Using a grease gun with a grease nipple (type UU), lubricate
the four bearing trucks on each gantry axis.

Failure to lubricate the stage at quarterly intervals may cause
damage to the rails and invalidate all warranties.

12-8
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Maintenance 12

Carry out the following maintenance procedure every quarter:

Carry out the quarterly routine.
Isolate the sj5000 from the mains supply.
Remove the bottom side panels and the rear access panel.

Physically check all electrical connections in the following
areas:

Electrical control panel
XY table

PC

Motor controller

All earth cables

All connectors

Carry out the following test which gives an indication of the
insulation resistance of the cables and whether the mains
supply to the body of the machine is intact and complies with
the relevant standards.

m This procedure should only be carried out by a fully qualified
technician.

Power off the machine.
Switch off the mains isolator.

Disconnect the power plugs for the monitor, PC, UPS (if
used) and camera.

Disconnect all AC power for the DC power supply, stepper
drive (P403) and servo drives (Kollmorgen drives). Ensure
that all the disconnected cables are not touching anything.

Disconnect the AC noise filter input and output cables
and bypass it. Also disconnect the main AC contactor and
bypass it.

Using an insulation resistance tester, check between L
(cable #1) and earth (refer to the Electrical Drawing
document). There should be a reading of > 1 Mohm.

Check between N (cable #2) and earth. It should have the
same reading.

Reconnect all cables after the insulation test.
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¢ Check all terminal connections on the machine.

e Check the electrical connections at the conveyor motors.
Make sure all connections are intact and securely fitted.

e Check all mounting screws and hardware on the machine.

e Systematically check all nuts, bolts and screws on rails,
lifting mechanism, bearings and mountings for all hardware.
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A
System Specifications

Software specifications A-2
Hardware specifications A-2
Supply facilities specifications  A-3
Physical dimensions A-3

Note that the system specifications may change during the

product life of the Medalist sj5000. Any changes will be covered

in subsequent revisions of this manual.
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System Specifications

Table A-1

Software specifications

Item

Specification

Operating System

User Interface

Data Transfer Interfaces

Windows XP

Graphical user interface with password protected
user levels.

Any ASCII file format via floppy disk, USB, CD, DVD
or Ethernet (TCP/IP or MS Network).

Table A-2 Hardware specifications

Item

Specification

Computer System

Host
Communications

CAD Translation
Tool

Imaging Hardware

Camera System

XY Robot System

Board Sizes

Board Clearance

HP xw4400 workstation. Key specifications are:
* Intel Core Duo E6400 2.13 2 MB/1066 CPU

* 1 GB memory

* 250 GB hard drive

Twisted pair Ethernet supporting TCP/IP or MS Network

CAMCAD

Matrox Solios Frame Grabber

DALSA 4m60 Camera:

* (CCD 2352 x 1728 pixels, electronic shutter
Optics:

e 75 mm lens with low chromatic distortion
lllumination:

* Multi-layer LED

* Pixel size of 19 ym (factory set)

Gantry robot system with linear motors and linear
encoders

Travel: 510 mm

Velocity (x, y): 1500 mm/sec (60" /sec)

Encoder Resolution: T ym

X Motor Type: LC-50-100

Y Motor Type: LC-50-200

Minimum: 50 mm x 50 mm
Maximum: 510 mm x 510 mm

Top side 41 mm
Bottom side 50 mm
Minimum edge clearance 3.5 mm
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Table A-2 Hardware specifications

Item

Specification

Conveyor System  SMEMA standard conveyor supplied with speed

Position

Enclosure

adjustment. 20 mm — 550 mm per second. Conveyor length
1.0 meters.
Conveyor height adjustable between 821 mm and 965 mm.

Depends on application: Post-Oven/Post-Wave

The enclosure is designed to conform to CE Mark
standards for electrical and mechanical industrial safety.
Note: Auto conveyor width adjustment is available as
standard.

Table A-3 Supply facilities specifications

Item

Specification

Electricity

100-120 V, 200-240 V 50/60 Hz

Main protection to system is 16 Amps

Normal Running Current:

100-120 V, 200-240 V Single Phase 50/60 Hz at 8 A
The use of a branch type circuit breaker at the main
distribution panel is recommended.

Operating Temperature  5°C to 40°C

Table A-4 Physical dimensions

Item

Specification

Footprint
Height

Weight

1000 mm x 1250 mm without keyboard and monitor support arm

Approximately 2070 mm including light tower
Approximately 1550 mm excluding light tower

Approximately 750 kg
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B
Reference Documents

The following reference documents are provided with the
Medalist sj5000:

e Site Preparation Manual
¢ Operator Manual

* Electrical Drawing
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