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Goal of “1-Up Assembly” Plan

ν Simplify SMT Assembly to an Easily Purchased Service
— Assembly Purchase as Easy as Bare Board Purchase
— Tool to Proof Placement and Allow Corrections
— Increase Quality to Far Above Hand Assembly
— Reduce Costs
— Provide Extensive “Digikey Like” Supply of Parts
— Reduce Time Spend Handling $0.01 Parts
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Data Required to Drive SMT Assembly

ν Pick, Transport, Align and Placement of Parts
— Very Complex Robotics
— Different Vendors have Different Techniques
— Files and Software are Machine Dependent

ν Corrections Required for Origin and Rotation
ν Part Location, Setup and Programming

— Just Locating the Parts takes Time
— Loading a Reel takes 4 Minutes on some Machines
— Coordination of Feeders and Setup takes Hours
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MyData Alignment and Placement Head
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Pickup, Transport, Align and Placement

ν Use Target Machine ID for Placement Reference
— MyData uses PACKAGE
— PACKAGE is very similar to DECAL
— Use PACKAGE as index for Placement Database
— Use PACKAGE as index for Feeder Database/Logic

ν Create PACKAGE to Machine ID Database
— Lookup of Origin and Rotation Correction for PCB
— Lookup of Part Feed Requirements
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Rotation Corrections and Feeding Parts

ν Two Stages of Rotation Correction Required
— PowerPCB Data to Package Library
— Package Library to Assembly Machine
— Adjust for Start, Rotation and CW/CCW

ν Part Feeding Data
— Adjust Feeding Scheme to Minimize Setup Time
— Merge Jobs with Common Components
— Download Feeding Setup to Assembly Machine
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Using Trays to Feed Parts

ν Pros and Cons of Component Trays
+  Nothing Faster for Loading < 10 Components
+  Very Dense – Single Trays for 100s of Line Items
+  “Instant Insert” onto MyData Tray Wagon
+  Visual Indication of Missing Line Items
- Still a Tedious Task. 400 Parts / Hour = $0.08/Part

Rapid Part Access
- Most BOM Line Items < 10 Parts (Proto Runs)
- Pill Box with Barcode
- Reel Locating System with LEDs will be next.
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Component Tray and Pill Box
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Complete Job Setup on Tray Wagon
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Tray Database and Tray Manager

ν Definition of Holes for each Package
— Holes have Name, Size and Pick Position
— Holes might be used for Several Packages

ν Generation of Cut Tray Database
— Generate CNC Files for Milling Center
— Drive Laser Cutter for Cardboard Trays

ν Generation of Component Arrays within Trays
— Software to Map BOM Items into Tray Arrays
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Bringing it all Together

ν Define PACKAGE Database
— Use PowerPCB Attributes or Parallel Database
— Push Machine ID into Attributes for in house jobs
— Requires Software to Extract and Process Attributes

ν Part Feeding Software
— Can be Simple or Very Complex
— Depends on Nature of Assembly Machine
— Store Parts for Rapid Access
— Generate Trays Stuffing Lists
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Tool to Manage BOMs

ν BOM Builder and Indexer Engine 
— Remove All Attributes from Schematic Library
— Annotate BOM Line Items using Search Engine
— Annotate PowerPCB Decals and Packages
— Use PowerPCB to Build PACKAGE Graphics
— Place PACKAGE Graphics onto Customer Gerbers
— Use X,Y Rot. from PowerPCB to Drive Assembly
— Extensive Use of Dynamic Load .DLL
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Read BOM From Schematic Tools
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Map BOM Items to PowerPCB Libraries
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PowerPCB Libraries Driving Assembly
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Package to PowerPCB Decal Wizard
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Interface to Purchasing Database

ν Parts and Vendors is used to Maintain Data
— Excellent low cost tool uses Access database
— Simple ODBC connection with Delphi Software
— User Fields hold Attribute Data

ν Bi-Direction Transfers to Parts and Vendors
— Search Engine feeds from P&V Descriptions
— Data Sync from Schematic/PowerPCB/Assembly
— Feeds BOM up into P&V for Purchasing
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Parts & Vendors Purchase List Tool
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Board Level Documentation

ν Create PDF of PACKAGE Graphics on Gerbers
— Verify Fit BEFORE Bare Board is Fabricated
— Color Printed Image is Easier to View than PCB

ν Compare to BOM or Net List – BOM Tools
— Check for Missing, Deleted or Changed Parts
— Check for Changes in Side or Position
— Identify Parts as No-Stuff or Hand-Stuff
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New Items in Near Future

ν Wizard to Simplify PACKAGE Generation
— Include IPC-7351 Rules
— Add Solder Paste Data

ν Generate Low Cost Stencils on CO2 Laser
— Use PACKAGE Data to Cut Apertures 

ν Tape Trays to Simplify Setup of Short Runs
— Loose Parts is Expensive on Runs or 25 to 100

ν Component Locating Hardware and Software
— Reduce Costs
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