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OuUuR GOAL -

s electronic components and devices manufactured

with the aid of modern production technologies are
being miniaturised to ever greater levels, conventional
electrical test methods are only of limited suitability and
are very costly.

Therefore test methods are required to meet the stringent
quality requirements. They should be independent of the
structural parameters of the items unter test and electri-
cal access to the nodes — as well as being fast and easy to
implement.

MANUAL INSPECTION DISPENSABLE

Optical test methods satisfy these requirements. There is
no electrical contacting and tests which go beyond con-
ventional electronic methods can be performed. Further-
more manual visual inspection as an additional stage in
conventional testing becomes part of the automatic test
procedure.

Presence and polarity verification
on THT and SMD components

Solder joint inspection on all
components (SMD, THT)

Test of component position
(offset, angle)

Test of components with an
angle of 0 —360°



Efficiency of your production

ptical test methods are ideal for monitoring the pro-

duction process. Faults can be detected and elimi-
nated at an early stage so that electrical testing may be
limited to the electrical functions.

LASERVISION is designed to test insertion and solder-

ing. This covers both the conventional assembly of compo-

nents with leads (THT) as well as SMD technology.

Production faults such as missing or wrongly inserted
components, dry joints and shorts can be detected relia-
bly without much programming effort.

COMBINATION OF THREE TEST METHODS

LASERVISION the optical test system combines three
different test methods and so ensures extremly high
fault coverage and a low false alarm rate. This makes the
LASeRVISION system ideal for monitoring each kind of
electronic production processes.



nnovation and progress always aligns at customer’s

benefit: LASERVISION has a modular system architec-
ture and offers numerous options for the easy adaption
to a wide variety of requirements. The system comes in a
stand-alone and an inline version. An expanded working
area is available.

The system is equipped with a transport system and a bar-

code scanner to facilitate its integration into automatic
production lines. Communication between the system and
the production line complies with the SMEMA standard.

TELECENTRIC CAMERA MODUL

With the camera head in modular design the user can
choose between different megapixel modules with tele-
centric lenses. For higher test coverage, additional cameras
offer the optimal use for fine pitch, SMD & THT components.

LASERVISION -

The inspection systems can be configured individually and
thereby provide the flexibility for today’s efficient produc-
tion, no matter if high-mix/low-volume production or mass
production.

LASERVISION AND LASERVISION COMPACT

In its basic configuration the LASERVISION can be used
for example as a stand-alone solution for production pro-
cess monitoring. The PCBs to be inspected are manually
placed into a drawer with adjustable DUT adapter. A basic
version and an enhanced version are available depending
on the scope of functions that are required.

LAsSerViISION CoMPACT the standalone tabletop system
for specific requirements, is an important alternative. It
is in particular suitable for the following areas of applica-
tion:

I Limited-lot production and pre-production
I Repair station

I Initial sample test

I Incoming goods inspection

LAserVisioN ComPACT offers an economical entrance
into the topic AOI. Because all systems have the same
software and the same colored RGB lighting is used. It

is possible to transferred existing programs without big
effort. A optimal investment protection and a high flexibil-
ity exist for future changes in production.




A head start is our offer

LASeERVISION and LASERVISION COMPACT can be adapt-
ed by different extensions individually on the respective

requirements:

I Software for optical character verification (OCV)

I CAD data converter
I Statistic module

I Unique offline-programming software (facilitates
worldwide programming, application support and
troubleshooting with original production data, via

remote support)

I Display-test software for: Dot-Matrix, Multisegment,

LCD, LED
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Additionally the LASERVISION offers:

I Megapixel cameras to increase the test speed

I Different camera resolutions e. g. for fine pitch or THT

I Expanded operating range for inspection of very
large assemblies

I Laser height measurement systems




Well-tried and long-standing software which is stead-
ily further developed is used in the systems ranging
from customer-specific special solutions to high-volume
inline-systems.

One software for all systems. Regardless of which type

of requirements solutions are looked for: the individual
software components of the LASERVISION systems have
been developed to be scaleable, offering economical and
powerful tools also for special requirements. System inte-
gration is planned and implemented depending on the
relevant requirement.
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COMPLETE TEST SOLUTION IN

ONE DEVICE

The combination of electric test and opti-
cal test saves a lot of space and handling
time. Apart from that, the shared repair
station concept and statistic analysis opti-
mizes the workflow and saves expenses.
Functional optical features e. g. displays
and LEDs can be tested additionally. This
results in a larger test range than with the
classical AOI and therefore a higher prod-
uct quality with lower total costs.



Custom-made solutions

TEST OF SELECTIVELY SOLDERED
THT-COMPONENTS

Special-purpose solutions are to be inte-
grated into existing production processes.
These can be e. g. the inspection of selec-
tively soldered THT-components, which
can be fed to the optical test via inline
conveyor belts or robots. The parameters
to be tested can be adjusted according to
the IPC 610 norm.

DISPLAY TEST

Displays, for example Dot-Matrix, multiseg-
ment, LCD, or LED can be reliably tested.
Every pixel is tested for brightness and con-
trast. Furthermore, it is possible to combine
this with an electrical test.
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OUR SYSTEMS —

PERFORMANCE

High efficiency and test depth up to 01005/0,3 mm
pitch even for limited-lot production and a wide
product range

Fast and comfortable test program creation

Less pseudo faults by means of flexible LED-lighting
on each camera

Effort for serial debug reduced due to optimal
component detection

Consistent Software

User-oriented lighting for different test criteria

LASERVISION COMPACT

AOl tabletop unit

Automatic drawer

Flexible adapter for PCB”s

One Camera with a configurable resolution
Typ. 50.000 BT/h

MACHINE VISION

Display test, THT-solder inspection, character verification,
mechanical measurement etc.



Your benefits
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LASeErRVISION HI

AOl Inline

Automatic width adjustment

Two cameras with configurable resolution
Typ. 250.000 BT/h

LASERVISION HS FIELD OF APPLICATION

I Presence and polarity verification on THT and SMD
components with an angle of o — 360°

AOIl Standalone
Manual drawer

Flexible adapter for PCB’s I Test of component position (offset, angle)
Two cameras with configurable resolution

Typ. 250.000 BT/h I Solder joint inspection on all components (SMD, THT)

I Short-circuit tests (solder bridges)

I Coplanarity and components height measurements
I Optical character verification (OCV) on components
I Display test (DOT-Matrix, Multisegment, LCD, LED)

I Displaytest (Dot-Matrix, Multisegment, LCD, LED)

I Barcode detection via camera

I Offline programming, offline Debug with original
test images

I Initial sample test

I Solder paste inspection
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COMBINED TEST METHODS -

very test method has its strengths and weaknesses.

Therefore, we combined three different test methods:

optical image processing, optical character verification
(0OCV) and laser height measurement.

Each method has its own specific advantages. Image
processing allows visible characteristics to be detected
and analysed optically. The component inscription is
checked by means of character verification. Whereas with
laser triangulation height differences can be measured
accurately. Only combining these three methods guaran-
tees an optimal test depth.
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LED lighting units with homogeneous,
white LED lighting

2 CCD cameras in vertical plane take images of sections of
the PCB under test. The integral LED lighting ensures optimal
and reproducible illumination, which is a prerequisite for
reliable inspection results.

IMAGE PROCESSING

The different resolutions of the cameras and the height
clearance provided make it possible to check very small
components as well as very large or tall ones.

Supplementary position correction using local fiducial
marks for fine positioning of the inspection area guaran-
tees reliable measurements. Also solder shorts on SMD
components and bridges between adjacent pins up to
fine pitch scale are found.



The range of possibilities

CHARACTER VERIFICATION

In the case of integrated circuits it is essential not only to verify

LIGHTING the presence and orientation of components, but also to check
By means of special angled LED lighting units and a homo- whether or not the correct component type has been inserted.
genous white RGB LED ring lighting from above, the new Therefore the system is equipped with optical character verifica-
system separates the image and the analysis of the compo- tion, which allows the inscription on components or PCBs to be
nent detection (display of presence and position) from the examined. The inscription is detected by a camera and compared
characteristics test (solder joint inspection, polarity, Short with stored fonts by a special software package based on artifi-
circuits). cial neural networks. Conventional OCV software is not suitable

as it cannot handle non-uniform colour distrubutions, indistinct
For the component detection it is essential that the edges contours or line breaks.

of the components as well as the characteristics are easily
found. The angled lighting units provide the optimal means
to visualize and analyse the edges and characteristics of the
components. The solder joint inspection needs homogenous
white LED lighting from above to achieve best results.

LASER HEIGHT MEASUREMENT

The laser beam of our laser triangulation unit is focused on the
DUT for contact less distance measurement. The distance is
measured by evaluating the diffusely reflected laser light with
a position-sensitive detector.

Laser height-measurement is a useful back-up to image process-
ing as it can also be used where inadequate contrast, changing
structures and colors prevent the reliable evaluation by image
processing.
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POWERFUL SOFTWARE -

I nspection programs are generated either manually by
graphic-based selection of test steps or by importing
CAD data. The automatic generation of an inspection pro-
gram is always based on the board assembly data.

A software package which provides extremely flexible
format conversion and easy adaptation to different CAD
systems converts the CAD data into the LASERVISION
format.

GENERATION OF INSPECTION PROGRAMS

The entire program is generated from the type and posi-
tion information of the individual components as well as
with the aid of the component-specific routines stored

in the library. Many parameters for each routine can, if
required, be subsequently determined and modified with
a computer.

CAD DATA

CAD conversion
Automatic test
program generation

TESTPROGRAM

Local
parameterizing
(debugging)

OPTIMISED
TEST PROGRAM

Powerful software aligned to an
optimised test program

LASERVISION comes with a manageable number of
standard routines and inspects any commercially availa-
ble components by using a combination of these routines.
Furthermore, the user can generate his own tests by modi-
fying and combining existing test types. Depending on the
system configuration, he can create his own component
libraries.

The complete inspection program and single steps are
ready to run as and when required without prior compila-
tion. Direct editing is also possible. Because menus guide
the user through the operation and programming of the
system, there is no need to learn a special programming
language.

AUTOMATIC TEST ROUTE AND
CAMERA OPTIMISATION

After the inspection program has been generated, camera
and test route can be automatically optimised. The test
step sequence is changed so that camera positions and
selection have to be modified as little as possible, which
minimises the overall run time of the program.

OFFLINE PROGRAMMING

Most of the programming and optimisation can be per-
formed with a separate workstation within the network,
using the offline-version of the programming software,
available as an option. This means that LASERVISION is
always available for board inspection and never blocked
out by program generation.

The offline programming software works with the real
allocated production images, a serial debug is very fast,
because a change of parameter can be tested over sever-
al board images at the same time:

Our unique Offline programming software enables world
wide programming-, application support and trouble-
shooting with original production data.



Generation of inspection programs

ToOLS FOR THE PRODUCTION FLOOR

The system also features a wide range of functions that sup-
port its use in electronic production: Inspecting variants of
components and PCB-assembly Programming of alternative
test criteria disabling the inspection of non-assembled panels
(BAD-Board).

Barcodes can be read by camera or an additional scanner. The
corresponding program is started automatically.

PROTOTYPE INSPECTION

When the production line has to be reequipped for a new prod-
uct, the set up of the insertion systems is usually checked prior
to series production start up. In most cases, this check takes
several hours because the board that is produced has to be com-
pared manually with a sample board or bill of material.

The System has computer-aided image comparison which cuts
inspection time by typically 75 %.

SOLDER PASTE INSPECTION

The basis of good soldering results is a Faultfree solder paste
print. The LASERVISION checks the presence and possible de-
fects of the solder paste in a defined test region. The test region
is adjusted exactly at the border of the test. For automatic test
generation the CAD data is used.

In the first step the presence of older paste is checked, second
the system checks the quality of the print. A further (optional)
test step checks the solder paste for defects.

SAA6T12E
CY6931

I} I..-I_i

TRT

Sesial I, [ (PO2Z20003
:dEi ¥ Hj ! -
IT li*|m:m]*

[ [
Fremit Merrage:

N

Polaritat: FAIL

D L L LT T TR T ey

chine ID: LVWCI0_Z1é (Offline)

aTE : 2007=02-22 LE:30:30
Product  : Isic=-Clock
i . TaF
I = DTOEZZ0003
FAIL : [I: 1] C2% - placed (pl=07i], soldeced (L=754,R=804] - Fox (==l

@6:0.09, d¥:=0.02, dA:0.0%, Folaricy: FAIL (=57}

FAIL :© [I: 1] IC8_SL - Pos [mm] &% 0.01, 4Y: 0.01, dA: -0.0", 1 Shercs (BL),
Z not saldered (BE}
FAIL : (I: 1] IC4_5L - Pos [ma] &6 -0.08, 4¥: -0.02, dA: -0.0%, I Shores

172}, Polavicy: OK (Z6)

wsnE fndlad: 3
(Tima/Tase: 0.15%)
FAIL

sews

13
—f = - -



FAULTS FOUND — WHAT IS TO DO?

With LVBoard faults can be localised easily. During
repair, the faults can be classified to customer needs
e. g. as: true, pseudo, tolerable or repaired. Customer-
specific repair codes and description can also be allocat-
ed to each fault.

The fault codes and data formats are user-configurable.
The software can also control a component dispenser so
that the correct replacement components are always avail-
able.

GROWTH OF PRODUCTION

The LVBOARD which localises faults is working parallel to
the repair software LVREPAIR, but can be used together
with the LASERVISION software or as a separate tool. On
the basis of the CAD data and the board picture, it is pos-
sible to show the position of a component on the board or
its designation and material code. The fast localisation of
faults considerably increases repair region productivity.
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SSOP with Soldering Bridge

Upright Chip Capacitor
(tombstone)
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FAULTS VERIFY AND REPAIR FROM

VERIFYING AND REPAIRING FAULTS

The faults LASERVISION has detected on
the board can be displayed and classified by
the LVREPAIR software package. The picture
of the fault is enlarged and can be assessed
within a few seconds during the inspection
process.
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RESULTS AND STATISTIC

The results, including the date and time of day
and information about the program version
used and the machine number, are stored in a
result file. This means that all the details of a
completed inspection run are stored and can
be reproduced as required by the ISO 9000
standard and product liability legislation.

FAULTS LEARN — THE IMPORTANT AIM

All data collected can, irrespective of format,
be transferred to a superordinate quality
management system. This feature guaran-
tees that this valuable information can be
used for statistical analysis showing weak
points and remedial action to be taken to
optimise the production processes.



The images of
the total boards can be
generated by LASERVISION.
The CAD data applying to each

component and position are
processed by the LaserVision
& operating system.
aw PRUFTECHNIK
Schneider & Koch

This feature can be used
also on each repair station in-
dependently of LASERVISION.

° The generation
I In novatlon of the data is one of the
SERVICES offered by
PRUFTECHNIK
Schneider & Koch.

I Quality

I Experience

For the topic
OUTSOURCING offers

I Made in Germany PRUFTECHNIK Schneider &

Koch the inspection of customer

boards (PCB”s) including
repair service.




