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Introduction

! Automated placement needed for
! Production volume
! Finer pitch components
! Process control



Manual Placement

1. Care must be taken to avoid mixing parts that 
look identical but have different values.

2. Undue tension or compression on the 
components should be avoided.

3. Tweezers or other tools that may damage the 
part should not be used to pick up 
components.

4. Parts should be gripped by their bodies, not by 
their leads or terminations.



Manual Placement
5. Care should be excersized to keep tweezers free 

of adhesive or solder paste.
6. Incorrectly placed parts should be discarded or 

properly cleaned.
7. Programmable devices such as programmable 

logic devices (PLDs) are handled manually for 
programming before placement. If this is not 
done properly, especially when the devices are 
pried out of the programming socket, lead 
damage can cause significant lead coplanarity 
problems. Some PLDs are now available that 
can be programmed after soldering by the tester.  



Manual Vacuum Pick-up



Automated Placement of Parts

! Selection Criteria for Placement 
Equipment







Selection Issues

! Maximum Substrate Size Handling 
Capacity



Selection Issues

! Maximum Feeder Input or Slot Capacity
! Change-over for product mix
! Complex products

! Types and Sizes of Components
! Placement Rate and Flexibility

! Feeder types
! Feeder locations
! Component testing
! Board size
! Change-over



Selection Issues

! Placement Accuracy/Repeatability
! Accuracy = the greatest tolerable deviation of the 

component lead from the center of its corresponding 
land after placement

! Repeatability = the consistent ability of the placement 
head to place a part at the specified target within a 
limit.

! Typically 25% shift is the maximum allowable
! 50 mil pitch, 25 mil pad, 6mil shift

! X, Y, Θ
! Typically specified at 3σ



Vision - Board

! Fiducials – board location
! Board finish



Vision - Component



Lighting



•High Resolution 
Vision Systems

CCD Camera

Filter
Lens
Camera

1

2
3

4

Four separate light sources:
1) Vertical light source
2) Plane (ring lights)
3) Middle (quadratic)
4) Super plane (ring light)

Pick & Place Lighting Systems



Adhesive Dispense Capability



Software Program

1. Board size and thickness
2. Global and local fiducial type and size
3. Whether the board is one up or is a 

panel
4. If a panel, whether the machine should 

identify and not build boards with rejct 
marks

5. X, Y coordinated of component locations 
on the board (Centroid)



Software Program

6. Component names, sizes, and thickness 
at pick locations

7. Component orientations at pick locations
8. Location and type of feeder (tape and 

reel, tube, waffle pack, matrix tray, bulk, 
etc.) holding a given component



Board Coordinates



Programming

! Parts libraries
! Feeder libraries
! Layout (GERBER) files

! Conversion programs



Selection Issues

! Service, Support, Training



Other Issues

1. The pickup mechanism can have a vacuum 
nozzle or mechanical jaws or both. Most 
machines pick up parts with a vacuum nozzle 
but use jaws to center components before 
placement

2. Movement of placement head, X,Y table 
(board) or both

1. Acceleration and deceleration of table
! Parts movement during board movement
! Adhesive or solder paste tackiness



Other Issues

3. Pick up head should be able to sense 
that a part has been picked up

4. Software should allow CAD data 
download, but should also allow manual 
editing

5. Machine should provide placement 
statistics

! Number of bad picks
! Total components placed



Other Issues
6. The placement head should have 

programmable Z-axis travel and placement 
force

7. Component testing
! Typically for passives and diodes

8. Flexible machines should accept a wide 
range of feeders



Other Issues

9. The advance mechanism for the reels should 
be adjustable in 4mm increments because in a 
given feeder width, the feeder pitches vary in 
4mm increments

! Allows use of same feeder for multiple tape with 
pitches

10. Online programming capability for PLDs 
11. Placement machines with intelligent feeders 

do not require programming of feeder locations 
on the machine



Feeders

! Depends on component size, type



Tape and Reel

! Resistors
! Capacitors
! MELFS
! SOTs
! SOICs
! PLCCs
! SOJs
! BGAs



Tape and Reel



Part Counts



Tape and Reel

! Standards
! EIA-RS-481



Matrix Trays

! FP-QFPS
! BGAs
! CSPs

! Smaller quantities
! Dry baking
! Part protection



Bulk Feed

! Low cost
! Resistors
! Capacitors



Tube or Stick Feeders

! Smaller number of parts
! Good for low volume production



Tube or Stick Feeders



Tube or Stick Feeders



High Through Put – Many 
Feeders



High Through Put – Multiple 
Heads



High Flexibility



High Flexibility BGA Placement



Tandem Placement



Low Cost - Flexible


