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IPC Annual Meeting

AOI for NPI and Process Control



Electronics Assembly SolutionsSlide 2 08-01

Confidential

Electronics
Assembly

FPD
Manufacturing

PCB
Production

AOI
New
Markets

ICP

AD
VI

SO
R 

to
ol

s

CI
M

 In
te

rf
ac

es

Re
pa

ir

NPI
 -

V3
.2

Ve
riF

as
t 2

1

VT
 9

00
0 

Se
rie

s

Co
nn

ec
to

r 

In
sp

ec
tio

n

Assembly AOI Solutions



Electronics Assembly SolutionsSlide 3 08-01

Confidential

Where to Implement AOI?

AOI AOIAOIAOI
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AOI for High-Mix

• Solder Joint defect detection and coverage (3D)

• Low false calls

• Easy to program

• Cost effective for NPI environment

• Process capability analysis

• Integrated repair and SPC solutions

• Ease of transfer to volume (Copy Exact)
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System Overview – Assembly AOI

Optical Head
Fixed optical head for 
consistent picture 
acquisition. 
Calibration-free 
operation

NO MOVING PARTS

COPY EXACT

Control Unit
IBM PC with P-IV 
Pentium 
processor

Motion System
Robust design
X-Y-Z directional 
motion; DC 
servomotors;
linear encoders
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Imaging Technology

18 diffuse & direct lighting 
directions

Lighting Cameras

5 Angles, 2 resolutions 
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AutoVerify
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Rework Station

• Rapid defect verification and 
repair

• Ergonomic design

• Cost effective 
configuration

• Supports multiple 
AOI systems

• Colour Defect 
images
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Self Learning Approach

Automatic Optimization SoftwareThroughput

Bad
False Rejects

Automatic Optimization

Optimizer

Throughput

Test Info

Good and Bad Joint data collection

Provides real-time closed loop feedback to AOI 
Component and Defect Database
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Connector inspection 
(Press Fit & Backplanes)

Simultaneous connector pin and SMD component 
inspection

3D imaging technology provides pin height 
measurement 

Large board format capability
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Solder Joint - Shape & Volume

Inspection algorithms run through features extracted from solder joint 
using angled and top view cameras and different light combinations.
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Full 3D Inspection

Top Camera

Side CameraSide Camera
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Defect Images
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Production Environments

• High Volume/Low Mix
• Production

Statistical Modelling

• Records process variance 

• Distinguishes between 
acceptable and unacceptable 
solder joint characteristics

• Maintains detection levels via 
automated feedback loop 
from repair station

NPI Inspection Method

• Quick and easy program set-up

• High detection from 1st board

• Easy to follow method for 
efficient fine-tuning

• Reduces operator training 
requirement

• High Mix/Low Volume
• NPI Center

Seamless 
transfer to volume 
production
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Combining NPI and Volume Capabilities

Statistical
Mode

Automatic Optimization

n

10000 Results of Alg.

Bad Good

Ready to transfer 
to  Volume  - Y/N?

Turn on Shape File
Statistical Database

NPI Mode
Single Board 
Comparison

n

500 Results of Alg.

Good

.?
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Determining Thresholds

The system determines the threshold 
factors for solder joints automatically, 

and produces a summary for the operator:

Component 
and 

inspectiontest

Upper and lower 
thresholds and 

mean values

No of solder 
joints analyzed
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NPI Mode

Inspection
Method

NPI Test for Pins
(Coplanar Pin12)
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Statistical Analysis

Result (Good) = 80

n

1000 Results of Alg.

Bad Good

Result (Bad) = 20
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NPI and Statistical Modeling

Reported 
Defects

Time

False 
Alarms

DEFECT DETECTION IN 
PROTOTYPING AND HIGH 

VOLUME 
MANUFACTURING

WITH THE LOWEST FALSE 
ALARMS
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Process Control

Paste
Printer

Paste
Printer

Reflow
Oven

Reflow
Oven

Pick &
Place System

Pick &
Place System

Chip
Shooters

Chip
Shooters

Post Paste
Print AOI

Post Solder
AOI

IPC 9850 or PC2M
Process & Equipment

Cpk Analysis
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Line Optimization !

Is my equipment capable ?
no CorrectPre-Process 

Assessment yes

Is my process setup o.k. ?

no
CorrectIn-Process 

Monitoring yes

Is my product quality o.k. ?

Correctno

yes

Post-Process 
Analysis
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Line ADVISOR (Cpk)
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Accurate Placement  Capability

Before 
Calibration

After
Calibration
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Yield ADVISOR
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Pareto Analysis
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Yield Improvement
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Business Impact

Lowered rework 
cost and reduced scrap

TTM

Profitability
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Prevention and Control !

Prevention

Control!

to
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Production Environments

• High Volume/Low Mix
• Production

Statistical Modelling

• Records process variance 

• Distinguishes between 
acceptable and unacceptable 
solder joint characteristics

• Maintains detection levels via 
automated feedback loop 
from repair station

NPI Inspection Method

• Quick and easy program set-up

• High detection from 1st board

• Easy to follow method for 
efficient fine-tuning

• Reduces operator training 
requirement

• High Mix/Low Volume
• NPI Center

Seamless 
transfer to volume 
production
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Volume Manufacturing  

AOI & ADVISOR Tools applied –
EMS with High-Volume Automotive Product

…..6X DPMO Improvement
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AOI & Process Control….

• Elimination of manual visual inspection

• Increased process yield and decreased rework at 
ICT & Functional Test

• Lower probability of field returns

• Improved assembly line utilization

• A continuous Closed-Loop improvement 
mechanism 
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ORBOTECH Ltd.

Established - 1981, NASDAQ (ORBK) Since 1984
Products - AOI, Plotter, LDI & CAM solutions
Markets - PCB, FPD, Assembly, ICP 
Revenue - $216 Million  2002, Profitable 2003
Employees - 1400 at 30 locations WW
Support - WW direct infrastructure
Customers - Broad mix of OEM and EMS 
Assembly R&D - Bad Pyrmont, Germany
HQ - Yavne, Israel, (US - Billerica, MA)

Leading Industry-wide AOI supplier!
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