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Goal of “1-Up Assembly” Plan

v 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

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

v Corrections Required for Origin and Rotation
v 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

v 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

v 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

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

v 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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Complete Job Setup on Tray Wagon
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Tray Database and Tray Manager

v Definition of Holes for each Package
— Holes have Name, Size and Pick Position
— Holes might be used for Several Packages
v Generation of Cut Tray Database
— Generate CNC Files for Milling Center
— Drive Laser Cutter for Cardboard Trays
v Generation of Component Arrays within Trays
— Software to Map BOM Items into Tray Arrays
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Bringing it all Together

v 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

v 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

v 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

Initials, Presentation Title, January 200




Read BOM From Schematic Tools

%1 BOM Builder - Main Screen o ]
File Edit Board Report Pick-n-Place
w-[] cap (C)

Hm[] Contectaor (J)
=l Ticde (D

F- iz 1NEz42 SMD-1MESZ4Z Diode, Zener, LNE5Z4Z, 12V, 500ww, DL-35, SMT
----- O vz MURDEZ0 SMD-MURDEZ0 Diode, MURDEZ0, Fast, Dual, &Amp, 200V, D-PAKE
----- [ 1INEZES UNAESIGNED Diode, Zener, 20V

2N3904 SMO-ZN3504 Tramsistor, NPN, ZN33904, S0T-23
""" [] nz ZN3252068 SMO-ZN3306 Transistor, PNP, ENZ90&, S0T-Z23
---- (S IDFRE410  SMQ-IRFRE410 MOSFET, IRFREE410, P Chan, .20 Ohw, 100W, DIRAK
""" [] ujc] IRLROZ4 EMO-IRLEROZ4N MOSFET, IRLEOZ4N, M Chan, 085 Ohwm, E55W, DPAF Logi
Fef. Designatar Part Murmber Walue
- v InBOM
24 =] |3ma-2n3304 |2n3504 % InPCE
Description Fackage ¥ InSCH
=l | Transistor, NPN, 2N3304, 50T-23 |50T-23 [¥ Top Side Part
[~ Bottom Side Part

Build P1 [ndeser i* FCE (" PnP

Build K1 Indexer Test | Color Mode Select—— S e Iv Stuffed
’7 UpDate BOM | ISDT'E'21 3 [~ Hand Place

I Mew Part B ad/Mizzing Mew Part Mat Stuffed =
L e Decal Ok L Changed Decal IIhaszighed - ar Hand Stuffed =
|C:'l,sch'l,Index'l,RC_F‘RDTECT_TEST.I:uml:u |{|:]I Copyright 2004 by Robert Kondrer  wwe,indexdesigns,com 4
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Map BOM Items to PowerPCB Libraries

N ]
Select Package & Decal

Source Descrption

I Search |

Avalable Fackages Target Package
FE-460X230 None | |Gw08-5-3.1
FUSE-SMT-EZ50-100 None
FUSE—-SMT-Z60%250 Mone Target Decal
Gil-0g-_9E5-7_8 None
GT-08-. 5-3 .1 Hone |6w-08-5.3.1 L |
GW-08—-_&5-4_.9 None
GW-08-50-Z40 None
GW-08-50-3z0 None
GW-08-50-410 None
GI-14-E0-Z40 None
Gil-16-_&6E5-5_4 None
Gil-1le-_.&5-7_8 None LI

Available Decalz

FUSE-SHMT-Z260X350 None ;I
FUSE-SMT-330xz00 None
GIl-0&6—_95-32_L None

GIWI-02-_E&5-3_1 None

GW-08-.65-4_3 None T T

BW-08-50-240 Hone i) 10 Mil Grid

GIT-02-50-200 None Degcriptinn

GIT-02-50-450 None INDHE

GIT-14-E50-Z40 None

GII-1&6—_&5-6_4 None

GW-16-_&65-7_8 None Delete [term | Save Desc. |
GIl-1&-100-330 None LI
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PowerPCB Libraries Driving Assembly
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Package to PowerPCB Decal Wizard
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=5 Package Editor
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—Package Style
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—Defaulk Pin Spacing ] Default Bow Spacing,
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Fin Fitch Row[%Col] Pitch
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Interface to Purchasing Database

v 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

v 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

?Parts&?endurs ECO 4.0 - C:5Program Files ' P¥ 4%\ indexd.mdb

File Edit Page List Miew Help
B S|kl #|Be wx]| g ssvedview [curen =1 || Fiter [Hone
Bl I RFO I o I Build All Iternz in databaze
Itern Master \endar I Y — 4| ml 674 item= Add I Hemowe I Heplase I L
- — - P/N Aem_ |0 By FPart Fee:
ﬂ SMRN-50-4-2 2K = SMA-5%-2512-05 SMR-5P-2512-R05 -390 Tray F30
Title Resiztar Metwork, |zolated, 4 Resiztorz, 228 Ohm, SkiR-BE-2512-10 SKR-BP-2512-R10 -390 Trap B30
DEtal o P 742 Packoge SMR-5%-2512-18 SMR-5P-2512-R18 -90 Tray R30
5 SMP-5%-2512-10 SMR-BP-2512-100 -390 Tray 30
[UEE S Ll S MR -B%-251 2100 SMR-BP-2512-101 -0 Tray B30
s =l U5 a LE el S MR 55251 2-1 00K, SMR-EP-2512-104 -0 PR
[~ Parent P/N ShR-5%-2512-10K SMR-BP-2512-103 -0 Tiay F30
I Made From  Units Ey SMR-5%-251 2-20K. SMR-5P-2512-203 -390 Tray R30
[ Controled  |ssch =] SMP-5%-251 2-27 SMR-BP-2512-270 -40 Tray R20
CMR-5%-251 251K SMR-BP-2512-513 -40 Tray R20
Mates More | Kiting | Stack | s | SHRN-10-25-1 26532, 2K, SMRM-10-25-1 2663222 -90 | Tray F15
R SMAM-BUS-15-5016L-4 7K SMAN-BUS-15-5016L-472 90 | Trap A45
SMRM-S0-4-1.0K SMRN-I50-4-102 -90 Tray R15
Asm_ID Bev - SMRN150-4-222 -30 SMRMN-1S0-410K SMRN-S0-4-103 -90 Tray R15
Part Feed Tray R150100 035 -90 SMRMS0-4-150 SMRN-IS0-4-151 -90 Tray R15
Stack Bin b |l5HENISD-22. 2K SMRN-S0-4-222 90 Tray F15
SMANS0-4-3.0K, SMAN-I50-4-302 -90 Tray R15
EMEMI50-4-33 SMRN-IS0-4-330 90 Tray A15
Stock 0 Cur.Cost $0.000 SMRMIS0-8-5016L27 SMRMIS0-8501EL270 90 | Tray F45
SMRMIS0-8-501EL5.1K SMRNISO-8-5016L512 -90 | Tray R45
Histary MewP/N | ChgP/N Shll-14C88 114088 -390 Tray R42
< | »» | Copy Delete SMU-14C89 SMU-14C89 -90 Tray F42
CMU-29C040-120
CMU-4M35 SMU-4N35 90
8l
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Board Level Documentation

v Create PDF of PACKAGE Graphics on Gerbers
— Verify Fit BEFORE Bare Board is Fabricated
— Color Printed Image is Easier to View than PCB
v Compare to BOM or Net List - BOM Tools
— Check for Missing, Deleted or Changed Parts
— Check for Changes in Side or Position
— ldentify Parts as No-Stuff or Hand-Stuff
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New Iltems in Near Future

v Wizard to Simplify PACKAGE Generation
— Include IPC-7351 Rules
— Add Solder Paste Data
v Generate Low Cost Stencils on CO2 Laser
— Use PACKAGE Data to Cut Apertures
v Tape Trays to Simplify Setup of Short Runs
— Loose Parts is Expensive on Runs or 25 to 100
v Component Locating Hardware and Software
— Reduce Costs
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