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1 INTRODUCTION

1.1

Basic Features

The IPC-7351 LP Calculator was co-developed by IPC and PCB Libraries for the
sole purpose of creating accurate CAD land patterns for PCB design layout.

The use of the LP Calculator will help standardize CAD Land Pattern Names
(which will help standardize schematic symbol land pattern references), Zero
Component Orientations, Land Pattern Origins, Pad Sizes, Pad Spacing, Pad-
stack Data, Pad Shape, Placement Courtyard boundaries, Silkscreen Outlines &
Polarity Markings, Assembly Drawing Outlines & Polarity Markings, Post Assembly
Inspection Dot Usage, Reference Designator Height and Width and 3D
Component Outline Data for mechanical drafting software that does 3D component
rendering.

The basis for this tutorial is to familiarize IPC-7351 LP Calculator Wizard Users
with the basic fundamental features of the software program.

Reviewing this tutorial will quickly bring you up to speed with the use of the IPC-
7351 LP Calculator Wizard software product.

There are 12 basic features that we will cover in this tutorial:

Setting up “User Preferences”

How to use the “Search Library” feature

Basic explanation of the “SMD Calculator GUI”

How to use the “SMD Calculator” to Search for existing components
How to use the “SMD Calculator” to edit existing components

How to use the “SMD Calculator” to create new components

N o g bk wDdpe

How to use the “SMD Wizard” to auto-generate new PADS library parts and
how to export PADS ASCII data to import into various CAD tools

8. Using the Multi-part Wizard

9. How to Create Attributes

10. How to use the “PTH Calculator”
11.How to use the “Via Calculator”
12. How to use the “Help” feature

Even though we will only cover one or two component families in this guide, all references
in this tutorial are applicable to every component family. This tutorial should be used as a
“Quick Start” to expedite your learning curve on the use of the IPC-7351 LP Calculator.
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2 INSTALLATION

2.1

.net Framework

The IPC-7351 LP Suite was written using Microsoft VB.net software. The LP Suite
requires your computer to have Microsoft .net Framework (dotnetfx.exe) installed
in order for VB.net software to work. The VB.net software program is fairly new
and the only OS that has it already installed is Windows XP Professional. If you

are not using Windows XP Professional you will have to download the free

Framework.net from this Microsoft URL:

http://www.microsoft.com/downloads/details.aspx?familyid=262D25E3-F589-4842-8157-

034D1E7CF3A3&displaylang=en

Download or Order the CD for the .NET Framework

Select the Download Link and Scroll down to this line.

Microsoft .MET Framework 1.1 Redistributable

If vau are developing applications using the .MET Framewark 1.1 Software Developr
Framework 1.1 to your customers using the .MET Frameworlk 1.1 Redistributable, su
Framework 1.1 SDK End User License Agreement.

The .MET Framework 1.1 Redistributable contains the run-time elements required to
packaged for developers to distnibute with their applications.

Get the Microsoft \MET Framework 1.1 Redistributable from the Download Center.

A Top of Page

After you select the Redistributable Link, select the Download Button.

.NET Framework
Version 1.1 ,
Redistributable Package Don't forget to choose the

English correct language setting

used on your computer!

Change language

English w

Put the .net Framework DOTNETFX.EXE file anywhere you want on your

computer and then install the .net Framework Program.

Now you are ready to install the IPC-7351 LP Wizard
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2.2 Large and Small Fonts

Your Desktop Settings have multiple Font settings. Win2000 has “Large and
Small” Fonts. Windows XP has “Normal and Large Fonts”.

The LP Suite program works best with “Normal or Small Fonts”, but if you choose
to Large Fonts, depending on you screen resolution, scroll bars could appear in
some of the LP Suite Dialog Boxes making it slightly more difficult to navigate.

If you are using Large Fonts and would like to change them to Normal or small
fonts, simply Right Mouse Button directly on your computer desktop and select

“Properties”.

This will bring up your Display Properties. Select the “Settings Tab”.

Display Properties

%

Dlisplay:
ViewSonic G790 on Intel(R) 82845G/GL Graphics Contraller

Screen resolution Color guality

Themes || Deshkiop || Screen Saver || Appearance | Settings

LESS?, ....... J e e

v

1024 by 768 pixel

[Irc:ul:uleshu:unt... ] [ Advanced ]

[ OK H Cancel ]

Next select the “Advanced Button” and then select the “General Tab”.

In the Display area there is a DPI setting pull down which will allow you to change
your Font Setting. The picture below shows the setting at “Normal Size”.
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ViewSonic G790 and Intel(R) 82845G/GL Graphics Co... [? |[X]

General

Adapter | Manitor | Troubleshoot || Color Management

Display

If wour screen resolution makes screen items too small to view
comfortably, you can increase the DP| to compensate. To change
fort sizes onby, click Cancel and go to the Appearance tab.

LDP| setting:
[Normal size (96 DPI) v |

Momnal size (96 dpi)

Compatibility

Some programs might not operate propery unless you restart the
computer after changing display settings.

After | change display settings:

{_) Restart the computer before applying the new display settings
{¥) Apply the new display settings without restarting

) Ask me before applying the new display settings

Some games and other programs must be run in 256-color mode.
Leam more about unning programs in 256-color mode.

[ oK ] [ Cancel

2.3 Administration Rights

If you work for a large company that has an internal IT department, we have
experienced situations where the IT department sets up all the corporation
computers without “Administration Rights”.

This means that you will probably not be able to install the IPC-7351 LP Suite
program without assistance from your IT department because they are the
“Administrators” of your computer.

2.4 PCBL LP Suite Folders

When you install the IPC-7351 LP program, the default directory folder is:
C:\Program Files\PCB Libraries LP. You can change this path if you choose to.
The only files that the LP Suite installation puts on your computer go in this folder.

2.5 PCBL LP Suite Updates

When installing a new version of the LP program you do not need to un-install a
previous version. The LP Suite Installation will simply write over an existing install.
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3 SETTING UP USER PREFERENCES

3.1 What is a .DAT file?

The LP Wizard comes stock with three .DAT files

1. PCBL_LPL.DAT — Least Environment Land Pattern
2. PCBL_LPN.DAT — Nominal Environment Land Pattern (Default .DAT file)
3. PCBL_LPM.DAT — Most Environment Land Pattern

A .DAT file stores all “User Preferences” including you default library name and
directory path. The .DAT file also stores your CAD Tool Preference.

If you are running several different CAD Wizard Interfaces, you will probably want
to create several custom .DAT files and name them after each CAD Tool.

The IPC-7351 LP program installation does not include a .DAT file, but one is
created automatically the first time you run the program. When starting the
program for the first time, the User will be prompted by a message that states a
.DAT file does not exist and that one is being created.

PCB Libraries LP

i File: C:\PROGRAM FILES\PCE LIBRARIES LPYWPCEL_LPRM.DAT not Found
reating Mew .dat File

After selecting the OK button and second message appears confirming that the file
was created.

PCB Libraries LP  [X|

\IJ‘) Mew .dat file saved

The new PCBL_LPN.DAT file is initially set to the PCB Libraries “Default”
settings. Then the User can modify the settings to customize their product usage.

If you create an elaborate “CUSTOM”.DAT file then we highly recommend that
you back up the file to a safe place.

PCB Libraries, Inc. 3-50f 65 3/7/2005



IPC-7351 LP Calculator User Guide SETTING UP USER PREFERENCES

Each time you install a LP program update, the installation will not affect your .DAT
file because the installer does not contain a .DAT file.

If the LP program is not reacting normally or the Search Engine is not sorting data
correctly, chances are that you possibly corrupted your .DAT file. To fix the
problem, just delete the PCBL_LPN.DAT file and when you restart the program it
will automatically create a new PCBL_LPN.DAT file.

We are going to review all the Preferences that affect the PCBL_LPN.DAT file.

You can manually edit the PCBL_LPN.DAT file using Wordpad or Notepad.

This is what the PCBL_LPN.DAT file looks like:
PCB Libraries LP User Profile

User=USR

LibFile=C:
LibFile=C:

LibFile=C

LibFile=C

LibFile=C

LibFile=C

\Program
\Program

:\Program
LibFile=C:
LibFile=C:
LibFile=C:

\Program
\Program
\Program

:\Program
LibFile=C:
LibFile=C:
LibFile=C:
:\Program
LibFile=C:
LibFile=C:

\Program
\Program
\Program

\Program
\Program

:\Program

BGA150=0;1000
BGA127=0;1000
BGA100=0;1000
BGA80=0;1000
BGA75=0;1000
BGA65=0;1000
BGA50=0;1000
BGA40=0;1000
BGA30=0;1000
BGA25=0;1000
CAE=0;1;500;-100;400;500;50;50;100;200;200
CAE10=0;1;700;-50;500;500;50;50;100;200;200
CHP1=0;1;100;-50;0;150;50;50;100;200;200
CHP2=0;1;350;-50;0;250;50;50;100;200;200
LCC=0;1;550;-150;-140;250;50;50;100;200;200;200;200
MELF=0;1;400;100;50;250;50;50;100;200;200
MLD=0;1;500;150;-50;250;50;50;100;200;200
PLC127=0;1;350;-200;30;250;100;50;50;200;200;200;200

QFN=0;1;300;0;-40;250;50;50;50;100;200;200;200

Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB
Files\PCB

Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries
Libraries

LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD
LP\CAD

Data\SMN7351.p
Data\SM_MFR.p
Data\TH.p
Data\CONNECTORS.p
Data\AMP.p
Data\BERG.p
Data\CUI-STACK.p
Data\HIROSE.p
Data\JST.p
Data\KYCON.p
Data\MOLEX.p
Data\SAMTEC.p
Data\SWITCHCRAFT .p
Data\Wizard.p

QFPGW100=0;1;350;350;30;250;50;50;50;100;200;200;200
QFPGW62=0;1;350;350;-20;250;50;50;50;100;200;200;200
QFPMGW100=0;1;350;350;30;250;50;50;50;100;200;200;200
QFPMGW62=0;1;350;350;-20;250;50;50;50;100;200;200;200
SOGW100=0;1;350;350;30;250;50;50;50;100;200;200;200
S0GW62=0;1;350;350;-20;250;50;50;50;100;200;200;200
SOMGW100=0;1;350;350;30;250;50;50;50;100;200;200;200
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SOMGW62=0;1;350;350;-20;250;50;50;50;100;200;200;200
S0J127=0;1;350;-200;30;250;100;50;50;200;200;200;0
SON=0;1;300;0;-40;250;50;50;50;100;200;0;0
SOTGW100=0;1;350;350;30;250;50;50;50;100;200;200;200
SOTGW62=0;1;350;350;-20;250;50;50;50;100;200;200;200
SOTMGW100=0;1;350;350;30;250;50;50;50;100;200;200;200
SOTMGW62=0;1;350;350;-20;250;50;50;50;100;200;200;200
TO=0;1;350;350;30;250;50;50;100;200;200;200
WizAttrib=PCBL.Component

WizAttrib=PCBL.Process

WizAttrib=Geometry.Height

WizAttrib=Description

WizAttrib=Standard Name

WizAttrib=Also Known As

WizAttrib=Manufacturer

WizAttrib=Mfr Part Number

WizAttrib=On-Line-Link

WizlLayr=26;20;25;27;

WizLibDir=C:\padspwr\Lib

WizLibNam=Wizard

WizCADNam=C:\Program Files\PCB Libraries LP\CAD Data\Wizard.p
WizSettings=S;Y;N;A;T;T;V50

3.2 Creating Multiple .DAT Files

Using the “Open User Profile” you can either create a new .DAT file or open an existing
one. This way you can have various .DAT files for different projects or customers. To
create a new User Profile .DAT file, select the first Tool Bar button on the main menu.

The main point is that if you create custom .DAT files for various Environments or CAD
Tools, you must load the correct .DAT file at the beqginning of every session.

[T] PCB Libraries IPC-735x LP Wizard - Version 2.0 [Bld 100] Ml=1.3
cif @ || &= | [ 2| @ 2| dl|ea|

S i BB s [PC-735]

LP WIZARD

Faaiures enabied:
< VIBWER™
2 CALCULATOR the OFFICIAL land pattern tool created by:
" PCB== IPC
~ LIBRARIAN Libraries C
<+ WIZARD"

@ Capyright 2004, AN rights reserved, PCE Libravies, Inc.
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3.3 Setting Search Preferences

Depending on what CAD tool you use, you must setup your “Default Preferences”
Open the Search Library Menu, Select the “Search Library” @ Tool Bar Button.

[Z] PCB Libraries IPC-735x LP Wizard - Version 2.0 [Bld 100] MiI=EI
=5| @ | = [ 12| @] 2 [6[eal

ar” =
Ve
Y = '-?."_"/ff

- PCBLs IPC-7351

LP WIZARD

Featuras anablad

<+ VIEWER"

> CALCULATOR® the OFFICLAL land patter tool created by:
BRARIAN PCB= 1PC

- U Libraries C&ﬁ

» WIZARD"

@ Cageright 2004, AN rights resened, PCE Libraries, Inc.

Next select the Preferences Tool Bar Button

Search |: E| @

=8| 9 2

Search Library:

Select a libram

| LibList.

Search \Word Search Results;

Search Categories

The .P files are your Library Attributes used for searching parameters. The more
detail you put in the Attributes, the more “Keywords” you'll have to search with.
For more detail, see Chapter 10 — “Creating Attributes”.
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The Library .P files are originally placed in the default folder:
C:\Program Files\PCB Libraries LP\CAD Data>

You can relocate these library .P files to any folder that you want, but remember
that PCB Libraries is constantly updating the master files and when you install LP
Suite updates the new library .P files will always be placed in the same folder. The
folder “search path” for the library files is stored in the .DAT file with all your “User
Preferences”.

Use this “Search Preferences” menu to load “Add” all your library .P files once you
have them in the folder of your choice.

Similarly you can “Remove” any Library Files from your search list.

You can also arrange the order of your libraries by selecting a library and then
select the “Up” & “Down” buttons. Users tend to put the most used libraries first.

Once your libraries are loaded and in the correct order select the
“Save Preferences” |E| Tool Bar Button and then select the Close |=—“i‘| Button.

[O] Search Preferences EJE|E|
= s

Search Libraries List

C:%Program Filez\PCE Libraries LPACAD DatahSMN 7351 p

C:MProgram Files\PCE Libranies LPYCAD DatabJST.p Downh
C:\Program FileshPCE Libranes LPSCAD Databky'COM.p
C:%Program Files\PCE Libraries LPACAD DataskOLE=. p
C:%Program FilezPCE Libranes LPACAD DatahSAMTEC p
C:%Program Filez\PCE Libraries LPACAD DatabhS'wITCHCRAFT.p
C:%Program Filez\PCE Libraries LPACAD DatahS5ki 7351 p
C:\Program Files"PCE Libraries LPSCAD DatahSLT351.p

C:%Program FilezPCE Libraries LPACAD DatahSk_MFR.p Add
C:%Program Files\PCE Libraries LPACAD DatasTH.p

C:%Program FilezPCE Libraries LPACAD DatasCONMECTORS.p Elemiere
C:4%Program FilezPCE Libranes LPACAD DatahakP.p

C:%Program Filez\PCE Libraries LPACAD DatahBERG.p

C:%Program FilezPCB Libraries LPACAD DatahCUI-STACK p Up
C:%Program Filez\PCE Libraries LPACAD DatatHIROSE.p

C:MProaram Files\PCE Libraries LPACAD Datakiwiz:

3.4 Setting Calculator Preferences

Every Component family has their own unique preferences. We are going to
review how to change the preferences for the SOIC component family. The same
procedure can be preformed in any of the component families.

Select the SMD Calculator Tool Bar button (In the Red Box below)
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@ PCB Libraries IPC-735x LP Wizard - Yersion 2.202.0c

& PCBL's IPC-7351

LP WIZARD

Features enabled:

> VIEWER
» CALCULATOR® the OFFICIAL land pattern tool reated by

~ PCB==  (iPC
- llm Lf%mgﬁ %mﬂum CONNECTING
> WIZARD"

ELECTROMICS INDUSTRIES

© Copyright 2005, All ights reserved, PCB Libranies, Inc,

The “Select Part Type” menu will appear. Select the Small Outline (SOIC) line and
“Double Click” or select the “OK” button to open the SOIC menu.

(2] PCB Libraries LP - Select Part Type

Ball Grid Amray [BGA)

Alurninum E lectralytic Capacitar [CAE)
Ceramic Flat Pack [CFP)

Ceramic Huad Flat Pack [COFF)]
Chip [CHP)

Chip &rray [CHPA)

Leadlezz Chip Carier (LCC]

Metal Electrade Face [MELF)
Molded Body [MLD]

Dzcillator [OSC)

Plaztic Leaded Chip Carrier [PLCC)
Huad Flat Nolead [QFH)

Quad Flat Pack [QFP)

Small Dutline 1C [S0IC]
Small Outline Diode [SOD)
Small Dutline J-lead [SDJ] Includes SD SDP SSDP

Smal Outine Mo-lead (0] USSR RS

Srmall Outline Transistar [SOT23 twpe)
Small Outline Trangigtor [SOT 223)
Tranzsistar Qutline (TO]

Ok Cancel

A
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Select the Preferences Tool Bar Button to open the SOIC Preferences Menu

[5] Small Outline (50) Integrated Circuit Land Pattern Calculator

=i Ak 2]
. — iewer
Companent & Settings ] Land Pattern & Statistics | On Top
Compaonent D' ata v Component Q
[ Goals -
Pitch | Select Pitch | Demo [ Assembly -
[ SilkScreen "
Pinz [exclude tab] Reset ~
Miri b Search B Land Pattern [
L | | [v  Dirensions
S [ PinMo's
T ! [ Giid
Wil | |
72 | | r P;Ermal
w2 | |

Select the “use my settings” check box to change the fabrication and assembly
tolerances and the Minimum Allowable G & Gx dimensions.

Then in the Environmental Variables use the pull-down bar to select “USER”.
Then you can change the User Preferences for Toe, Heel and Side Goal,
Courtyard Excess and X Roundoff (X = the pad width).

Caution: If you change any of these numbers, you automatically fall out of
compliance with the IPC-7351 specification and you are on your own.

Select the Help ﬂ Tool Bar Button if you need “Help”

“Save Preferences” |E| Tool Bar Button and then select the Close £3 Button
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[T] SOIC Preferences E@gl

& s
S - [ 575mm Pitch, Std. Gullwing [incl. CFP & 500 [Includes CFF and SOD]
Spacing and T olerance Settings Environmental ' ariables
Fabrication Tol. [£] [ uze my settings Default Environment |B - HOMIMNAL ﬂ
Placement Tal. [£] Mare Suffix | M Lazt chars. in land pattern name

Z/G Foundoff
tin. Allowable G
fin. Alloweable G

Courtyard Excess l— SIDE = I HEEL
KRoundoff | 05 R -
ToeGoal | 5 F = =
Heel Goal l— X = =

Sl Basl COURTYARD ™

EXCESS

Current User Profile: PCEL_LP.DAT

A

If you do not select the Save Preferences |E| Tool Bar Button the menu below
will appear when closing this menu

Erviranment  |[MEHEs j
i A -MOST
— Enviranmnental | g - W OMINAL

PCB Libraries Navigator |§| L-LEAST
Save new Settings? # Roundoff 05
— | Toe Heel Side
= Goal | 3 | 3 | 03

For this exercise select “NO” In the Calculator Select “USER” Preferences

3.5 Setting Wizard Preferences

Setting the Wizard Preferences allows you to establish your Default Attributes,
Library Name and Library Path.

In the SOIC Calculator select the “Demo Button” and the Wizard Button will
become enabled.

Select the Wizard 7 Tool Bar Button
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[5] Small Outline (50) Integrated Circuit Land Pattern Calculator

=i P el
. Wigwer
Component & Settings ] Land Pattern & Statistics | On Top
Compaonent D'ata v Component fe
[ Goals {
Fitch |EI.EI:Imm ﬂ [ Assembly -
[ SilkScreen "
Pins [exclude tab) | E4 Reset r
Mit b Search -
L] 14 | 145
"5 12.40 1305
T1 | 081 | 08
Wi
| 03 | 045 Thermal
£ | u Tab
w2 | |
A 121
E 26.3
H 2.38
“Calculated value

[G]|pCB Libraries LP Wizard

e =] 2|
Current User Profile: PCBL_LPM.DAT
File: Attributes CAD Platform
Fart Mame (R E (" Update CAD data anly
Decal Name " dllegro (Beta]
|SDPSDP1 425B4N " Board Station [Beta]
Library Directory  |cpadspaeriLin Browse "
, | 4 -
Library Mame |W12ard ~
CAD Data File |C:1Program FilesPCE Libraries LPWAD Datadizard p Browse ¢ PADS
" PADS ASCI
~
Layer Assignments ~
Silkzcreen 26 30 Outline | 25 W Cloze window after save ~
Solder mask 21 Courtyard 20 r email thiz part ~
Paszte mask 23 Azsembly 27 (M5 Outlask anly]
Part Attributes Output Dptiors
Attribute | Walue [double-click attribute name to edit) |
FCEL.Component  SOIC;200:64;14000:1 4500:51 0:200;200:450.0:0:0:0:12100;26430;2380 ' Manual )
PCEL.Process F:M;50;50;100;50;200;200;250;350;350;30 " Automatic”
Geometny Height  2.38mm "PaDS must be open
D escription SOP.0.8mm pitch;E4 pin, 2.1 0mm W > 26.43mm L * 2. 38mm H Body far automatic impart
Standard Mame
Alzo Known A ¥ Create Part
b anufacturer ¥ Create Decal
kfr Part Mumber
OreLine-Link
Create Cancel ‘
V.
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Select the Preferences Tool Bar Button to open the Wizard Preferences Menu
First let's set the “Library Directory” path and “Library Name”.

Select the “Automatic” Button if you are a PADS User for direct to PADS Import.
If you do not use PADS, select the “Manual” button, uncheck “Create Decal” button

If you want to save all your component dimensional data, select the “Update CAD
data only” so that the IPC-7351 LP Librarian can continually update your USER
Library with all new component information that you enter into the calculator.

@ PCB Libraries Wizard Preferences

£ 2
File Attributes CaD Platform
Library Dlirectany |C:'|Pad3pwr"|,|_ib Browse " |Update CAD data oy

" Allegro [Beta)

Library Mame  |wizard " Board Station [Beta

CAD DataFile |C:'Program Files'PCB Libraties LPICAD Datallizardp  Browse 2
~
Layer Aszsignments {
Silkscreen | 26 30 Outline | 25 v Cloze window after zave v PADS
Solder mazk | 21 Courtyard | 20 email thiz part £ PADS ASCI
Paste mask | 23 Azsembly | 27 (t43 Dutiook anly] r
~
Part Attributes f'“
FCEL Commpaorent lﬁ
PCEL Process Add
Geometry, Height -
Dezcription i .
Standelujrd M amne Edi Dutput Opticns
Alzo Known b
M arufacturer Femave i Manal .
bfr Part Mumber Automatic
Or-Line-Lirk, Up *PADS must be open
—] for automatic impork
Down W Create Part
W Create Decal

Curment zer Profile; PCEL_LPH.DAT

A

In the Part Attributes window select the “Add” button to add a new custom attribute

A good example is “Corporate Part Number” which would be used for your
company’s part numbering system. Once you create an Attribute, it will appear every
time you build a new CAD land pattern.

Select the OK button when the new attribute is entered.
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PCBL Preference Wizard Attribu... g@@

Attribute

|E|:|r|:n:|rate Part Murnber

ak | Canizel |

@ PCB Libraries Wizard Preferences

==K

File Attributes CAD Platform

Library Directany |C:1Padspwr1Lib Browse " |pdate CAD data only
" Allegro [Beta)
" Board Station [Beta

Library M arme: ||,.“.ﬂzard

CAD DataFile |c\Program Files'PCB Libraries LPICAD Datallizardp  Browse 3
~
Layer Aszsignments "
Sikscreen | 26 3D Outline | 25 v Close window after zave (v PADS
Solder mask | 21 Courtyard | 20 email this part I PADS ASCI
Paste mask | 23 Assembly | 27 (M5 Outloak only] -
~
Part Attributes f'“
FCEL.Component .
PCBL Process Add
Geometny. Height -
Degcription i .
Standelujrd M ame: & Output Dptions
Alzo Known Az
Manufacturer Remove f* hdatual .
MFr Part Murnber - " Automatic
Or-Line-Link, Up *PADS muzt be open
Corporate Part Murnber _— for automnatic import
Down v Create Part
W Create Decal

Current Uszer Profile: PCEL_LPM.DAT

Select the Close & Tool Bar button and the “Save New Settings” box will appear.

PCB Libraries LP

Save new Sethings?
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When you want to enter a value to an attribute Double Click on the Attribute you want
to edit “Corporate Part Number”.

When you Double Click on any Attribute, the “Enter new Value for:” dialog box will appear

@ PCBL Wizard Attribute Yalue Editor

Enter niew W alue for:
Corporate Part Mumber

Ok, Cancel |

A

The default Attributes cannot be removed because the IPC-7351 LP Wizard depends on
their existence to function properly. The Description, Manufacturer and Mfr Part
Number are self explanatory but some Attributes need an explanation.

The “PCBL.Component” attribute is the Component Dimensions to view the Component
in the Calculator Viewer. Once this attribute is defined, you can create a new decal
automatically.

The “PCBL.Process” attribute is the IPC-7351 Tolerance Dimensions and Settings used
to define the rules (Solder Joint Goals) and the environment of the Land Pattern.

The “Geometry.Height” attribute will create the side view of the component and provide
the 3D model data for Solid Works and PRO Engineer mechanical drafting software.

The “Standard Name” attribute is the official JEDEC or EIA component package name.
Many component manufacturers list the JEDEC package name in their component data
sheet PDF file. This allows you to search for the Standard JEDEC part number to locate
the correct land pattern data.

The “Also Known As” (AKA) attribute is the alternate name of the Land Pattern. This
Attribute really helps Users with transitioning to the new IPC-7351 Land Pattern Naming
Convention. The User can enter the old legacy land pattern name in this field and use it
as a search “Keyword” until you become familiar with the Standard IPC-7351 Land
Pattern Naming Convention.

The “On-Line-Link” attribute is to access the component manufacturer’'s PDF file. This
Attribute is invaluable to all Users who want quick access to the original component
manufacturer’'s data sheet. This also helps track component obsolescence. When the
component manufacturer’'s web-link to a datasheet no longer exists, most of the time it's
because the component manufacturer discontinued making the part.
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The basic concept behind keeping good attributes is so you can easily locate all the parts
that are currently in the library and all the parts that you create in the future.

This is not only for your personal benefit, but it will help others co-workers and/or
customers quickly locate data that they are looking for when using the free IPC-7351 LP
Viewer.

The IPC-7351 LP Viewer is your “Library Documentation” and the better your “Attributes”
are defined the better your library documentation will be.
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4 SEARCH LIBRARY

4.1 Opening the Search Library Menu

To open the Search Library Menu, Select the “Search Library” @ Tool Bar Button

[5] PCB Libraries IPC-735x LP Wizard - Yersion 2.202.0c W=

<5 'r‘.ff.-*.f.fr:{{z}_;_z;,, — %&ﬂg “%Eﬂ

LP WIZARD

Features enabled:

* VIEWER

> CALCULATOR he QFFICLL landptten oo e by:
. PCB=  (PcC
> LIBRARIAN Libraries Qﬂ

+ WIZARD

& Copyright 2008, All ights reserved, PCE Libraries, Inc,

Select the pull down button “Select a Library” and select the file SMN7351.p
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@ Search

B=)ES

Search Librany:

| LibLis..

ect a library

: t a librany

C:%Program Filez\PCB Libraries LPACAD Data\SMM73IET.p
C:%Program Filez\PCB Librarnies LPACAD Data\SM_MFR.p
C:%Program Files\PCB Libraries LPACAD DatabTH.p L
C:%Program Filez\PCB Libraries LPACAD Data\COMMECTORS.p

C:%Program Filez\PCB Libranes LPACAD Data'AMP.p

C:%Proagram Filez\PCB Libraries LPACAD Datab\BERG.p

C:%Program Filez\PCB Librariesz LPACAD Data\CUI-STACK.p b

Or you can alternatively use the “Lib List” Button to activate the Library List and set
the default search path for your Library .P files. Select “SMN7351.p” & “Open” button.

Open @
Loak i |l.f,.\ Cal Data ﬂ 5 B~
B 4] AMP.p
\_-,ab 4] BERG.p
by Recent ﬂ COMMECTORS.p
Documents ﬂ CUI-STACK.p
F“L'* 4| HIROSE.
4] 15T.p
Desktop ﬂ KYCOM.p
. 4] MOLEX.p
’) 4] SAMTEC.p
4] SM_MFR.p

ty Documents

4] SML7351.p
4] SMM7351.p
4] SMNF3S1.p
4] SWITCHCRAFT b

4] TH.p
by M etwork File: narme: || ﬂ \ﬂl
Flaces
Files of type: |Li|:|rar_l,l Part List Files ﬂ m

You can Search by any of the below hierarchical descriptions.

PCB Libraries, Inc.
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8| 2|

Search Librany:
|C:‘\F'rngram Files%PCE Libraries LPACAD DatahSMM7IE1.p j Lib List...
Search Word Search Rezults:

| Alzo Known &3 | Decall D escription | [Geometry.Height | M anufacturer | Mfr Part Numl:uerl On-Line-Link. |

Search Categonies

+- Alzo Known As

+- Decal

+- Dezcription

+- Geometry. Height
M anufacturer
kfr Part Humber

+- On-Line-Link

+- PartType

+- Standard Name

In this example we’ll select the “Standard Name” section. After you select the

Standard Name, select the first item (EIA) DO-214AA & then select the Search @
Tool Bar and the contents of the search will show up in the “Search Results” fields.

Or you can select any item using the “Double Click” feature to load Search Results.

For this exercise Double Click on item EIA DO-214AA.
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]E:'\F’mgram FilesPCE Libranes LPACAD Data\SMHN 7351 p lJ Lib List...

Search Library:

Search Woard Search Results: "JEDEC DO-21484" in category: Standard Mame

| Alzo Known Az | Decal | Description | Gearmetr.Height |
Search Categories SMB DIOSMBN  Diode Molded Body 5.40mm L x 3.60mm ' > 2.E85mm H  2.65mm

= Standard Mame ~
El4 500123 '
El& 50DE0
El4 50087
El& SOPC-1106
El& SOPC-2107
El& SOPM-E235
El& SOPM-3341
IEC SERIES 1680
JEDEC DO-27 48
JEDEC D0-214AR
JEDEC DO-2144C
JEDEC MO-0695G
JEDEC MO-1504C
JEDEC MO-15040
JEDEC MO-1504E
JEDEC MO-1504F
JEDEC MO-1504H
JEDEC MO-1508.
JEDEC MO-1504K,
JEDEC MO-003
JEDEC MO-004
JEDEC MO-018
JEDEC MO-013
JEDEC MO-02044
JEDEC MO-0204E8
JEDEC MO-02144

You can also use the Search @ Tool Bar Button technique for searching for all
parts.

You can also enter a “Search Word” and then select the Search @ Tool Bar
Button. The Search Word feature works when you select any “Search Category” and
the search will be limited to that category. If you do not select a Category, then the
search will look through all the Categories.

Use the Viewer | Tool Bar Button to open the LP Viewer or Double Click on the
text line to see the component and land pattern dimensional data.

Use the “Viewer / Top” buttons to toggle through the various dimensions.
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[0 Molded Body Library Viewer

-
i| 7| @ e 2]
- Viewer
Component & Settings ] Land Pattern & Statistics] On Tep
¥ Component o
™ Goals -
Farnily ™ Aszembly -
I Silkscreen o
bdir [LEH -
L [ Land Pattern [
S —
= D
' FE-‘m;nS.IDnS
) Tl = Glnd o's
w = [ 590 Ti
H

“Calculated value

- Fab. Azay.
Tolerance [+]

25 #
Foundaff

G
Spacing Minimurns

Ervironment

Courtyard Excess

Heel Toe Side
Goal

Close the Viewer menu when you want to search for another component.

Each Library has its own independent Search Engine because the attributes may
vary. An example of this is SMN7351 library contains only “Standard Component
Packages” and therefore will not have the ON-LINE-LINK attribute. But most parts
in the SMN_MFR Library will have the ON-LINE-LINK attribute because each part
is manufacturer specific and the component manufacturers URL is available so
you can download the latest PDF file datasheet.

Open the SMN_MFR library and search for an Oscillator. Select Keyword /

Oscillator / the Search @ Tool Bar Button and every Oscillator in the library will
appear in the Search Results Window.

Select any one of the Crystals and then select the URL Link ‘ﬂ Tool Bar Button
or Double Click on the Line Text and the LP Viewer will open the manufacturers
PDF file from the component manufacturer’s website. Use this same feature on
any component in any of the 10 Connector Libraries and the “TH” Through-hole
library.
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SEARCH LIBRARY

Parts in library; 275

Mfr Part Number

ASM
ATP-5M Series

CB3 Series
CM=-3039
C520 Series
C0M

HEM32

M15 Series
PE77F450 Series
SGE15

SG63E
SG-B002CA
SMea
SM774ED Seri..
Sx1555

U Series
WE-0T1)A8
W5-5004
W5-700 Series
Hh-1

B52267

WO ok

Search Librany:
JC:\Plogram Files\PCE Libraries LPACAD DatatSM_MFR.p _v_J Lib List...
Search 'Word Search Results: "Oscillator” in category: Description
Decal Description Geometry. Height | Manufacturer
Search Categories {leliali i
T Fi B OSC_ASH Oscillator,crystal clock 4. 7mm Abracon
e 1 0SC_ATP-SM Oazcillator, crpstal clock S CTS Reeves
Fuse 0SC_BOMAR Oscillatar,crystal clock 1.6rmm Bomar
Inductor 0sC_CB3 Oscillstor,crystal clock 2.03mm CTS Reeves
Inductor anay OSC_Chix-309 Oscillator,crystal clock 4. 7mm Citizen
Inductor, Chip OsC_C520 Oscillator,crystal clock 2mm Citizen
IR receiver 05C_Cx0M Oscillator, C0M 1.4mm Statek,
1B s OsC_ECIS Dsc!\latar,EMDS 4.7mm Ecliptek
LED OSC_ECS-8F Oscillator, CMOS 4 Tmm ECS Intemnational
- OSC_ECS-8FM Oscilator,CWMOS 4. 7mm ECS International
Oscillator 05C_ECK-306 Oscillatar,crystal clock 2.49mm ECS Intemational
QFL OSC_F3345 Dscillator HCMOS 1.5mm Fax
OFM O5C_F3355 Oscillstor, HCMOS 1.5mm Fox
Rechifier OSC_F4100 Oscillator,w/standby 1.5mm Fuox
Relay OS5C_FPx Ozcillator, crystal clock Smm Fox
Rosislai OSC_FsO Oscillator,crestal clock 4.7mm Fox
OSC_FSR327 Oscillator, crystal clack 2 Brmm Fox
Resistar anay 05C_GX0-U108 Oseillator, 3. 3 /5 1.2Fmm GxO
SC70 03C_HSM536 Dscilator, ristate 2.67mm Connorwinfield
SCea 05C_H5M92 Oscillator,crestal clock 1.4mm Connor-winfield
Sensor OSC_MTRON-M15 Oscillstor,crystal clock 3.56mm M-Tron
SOIC OSC_PEF7450D Oscillator,crystal clock 1.9mm Pletronics, Inc.
S0IC.1.27mm pitch OSC_5G-615 Ozcillatorhigh frequency 4. 7mm Epzon
05C_5G-636 Oscillatorhigh frequencsy 2.69mm Epson
SO B pitch 05C_S5G-8002CA, Oscillstor,programmable 1.dmm Epsan
SON ) 0SC_SMES Dscillator, crystal clock 2mm Monitor Products
$07T.0.950mm pitch 0SC_SM7745D Oscilatar crystal clock 1.8mm Pletronics, Inc.
S0T,1.000mm pitch 05C_5<1555 Oscillator, crystal clock 2.49mm M-Tron
SOTSE3 OSC_Lwy Oscillator,crestal clock 1.9mm M-Tron
Spark Gap OSC_WGE-101104 Oscillator, voltage controlled 4 Tmm Epson
550P | DOSC_vS-500A Oszcillator,volkage controlled SA%W  4.5mm Wectron
Switch QsC_vs-7o00 Oszcillator, volkage controlled 584 2.6Fmm WVectrom
y 05C_%M-1 Oscillator,crestal clock 1.3mm Connor-winfield
Testpeint YOO_SAWTEK-A52257 Oscillator voltage vontralled 381mm Sawtek
T0.2.25mm pitch WEO_VARILVCO I-00e<T  Dseillator.vokage controlled 4 Bmm Varl
T0.2 Bdmm pitch
TO2E3
Transformer v
5 | & &

On-Line-Link
hitty reg o 11 pdf
hitp: v, sbracon com/freq_cat/asm.pdf

hittp: v, citizencrpstal com/quartz/oscillators,

hittp: 4 A, statek. comdproducts/pdfA1 01 16.pdl
hittp: Ao, ecliptek. com/pdf/oscillators/ec15.p
hitp: /v ecestal com/pdf2/E C5-8F PDF
hittp: 4 fwov, ecewtal. com/pdf2/ECS-8F PDF
hittp: 4 A, ecetal. comApdf/ecy-306.pdf

hittp: /A fokonline. com/pdfsF3345. pdf

hittp: v fokonline. comdpdfsF 3345 pdf

hittp: v, fokonline.com//pdfe/f4100. pdf

hittp: 4 A famonline. comdpdfsfeo. pdf

hittp: v, golledge. co.uk/pdf/products/osc_s
hittp: 4 A, conwin, comédatazheets//smzm003.
hittp: 4 A, conwin, comédatazheets/ smsmO06.

hittp:/ Ao, eea. epgon.comgo/FProd_Admin/Ca
hittp: 4 A, eea. epzon.comAgo/Prod_admin/Ca
hitp: 4w eea. epson.com/go/Prad_admin/Ca

hitp: /v eea epson.com/go/Prod_Admin/Ca
hittp: fwawa, vectran. com/products fvcsodve-500
hittp: 4 A, vectron. com/products vcso/AYS 700
hittp: 4 A, corwin, comédatazheets/ st /tO0B. po

File Edit View Favorites Tools Help
< </ |ﬂ @ | ;j /._\J Search ‘-_f‘\'( Favorites @ Media 6‘3 - L_g —— _J @ g ﬂ é% @ :‘i g 3 o M % »
: Address 2_1htb::,r,r-,\-‘,\--,\‘.ahracnn.cnm,rfrsq_cal,fas\-asll.pdf V‘ - Go Search the Web ‘ Psearch -~ ilinks
s - A
& -0 0Obe s -eF05
O
"
E 5.0 Vdc HCMOS/ TTL COMPATIBLE CERAMIC SURFACE MOUNT 2
E CRYSTAL CLOCK OSCILLATORS
4 ASL and ASL1
‘%" 7.0x5.08 x 1.8 mm
Z FEATURES: y
) - Leadless chip carrier (LCC), Low profile. = High density surface-mount applications.
A + HCMOS and TTL compatible. + Available optional -40°C fo 85°C extended temperature.
7 « Tristate Enable/Disable function. = Packaging: Tape and reel.
g! « Reflow capable. = Seam welding, 1.4 mm max.height.{ASL1)
d APPLICATIONS:
= - Provide clock signals for microprocessors, PC mainboards, Graphic cards.
= High output drive capability applications. T
DRk
p STANDARD SPECIFICATIONS Eosng
E PARAMETERS SPECIFICATIONS _*—
3 Frequency Range (Fg) 1.00MHz - 125MHz
- 83754008
= Operating Temperature  (Torg) -10°C to +70°C {See Options) AT
Storage Temperature  (Tsro) -55°C to +125°C
Frequency Stabiity  (AF/ Fo) +100ppm max. (See Options) 1 | 2
Supply Voltage (Vdd) _ _ 5Vd.c"t_1. 0% _ izs.008. =
Alr B8.5x 11in
161 [+)
@j Done 0 Internet
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5 SMD CALCULATOR GUI

5.1 Opening the Calculator GUI

To open any Calculator Menu select the “SMD Calculator” Tool Bar button. There
currently are 18 different SMD component families.

[E] PCB Libraries IPC-735x LP Wizard - Yersion 2.202.0c

V. 't/z:;,_,{,_,_',_,_,(,, = %&% U@Sﬁ

LP WIZARD

Features enabled:

< VIEWER"

o mm“ the OFFICIAL land pattern tool created by:
n PCB=" PC

- LIBRARIAN Libraries C__

+ WIZARD"

@ Copyright 2005. All nights reserved, PCB Libraries, Inc.

In this illustration we’re selecting the QFP component family.

(O] PCB Libraries LP - Select Part Type

Ball Grid Array [BGA)

Alurninarn Electrolytic Capacitor [CAE)
Ceramic: Flat Pack [CFP]

Ceramic Cluad Flat Pack [COFF)
Chip [CHF)

Chip Array [CHPA)

Leadlesz Chip Camier [LCC)

tetal Electrode Face [MELF]
tMolded Body [MLD]

Plastic Leaded Chip Carrier [PLCC)
[Juad Flat Mo-lead [OFH

[uad Flat Pack [LFF]

Small Qutline IC [SOIC)

Small Outline Diode (SO0

Small Outline JHead [S0OJ)

Small Dutne Mo-lead [SOM]

Small Outline Transiztor [SOT 23 twpe)
Small Outline Transistor [SOT223)

Tranzigtar Outline [TO) $ #
ance

A
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SMD CALCULATOR GUI

Remember that every feature that is explained in this session is applicable to every

component family.

The Calculator GUI is broken up into 5 sections:

a bk wDh e

5.2 Loading a Library

The Browser Window

The Component Dimensional Data

The Tolerance and Settings

The Environmental Variables

The Land Pattern Dimensions and Land Pattern Name

To access existing Library Data, we first must load a library into the program.

Select the “Search” pull down button or select the “Lib List” button and select

SMN7351.p file.

= Quad Flat Pack (QFP) Land Pattern Calculator

ail zlgle/ s 1|

Component & Setings ] Land Pattern & Statistics |

Component D ata
Pitch | Select Pitch -
#Side & SideB  Search Total

Pinz | | |
it 4 < B on rectangular parts

Min [GEDS Demo
Li | | I
*51
52
T [ Fiducials
wl [
A —
B
H S

*Calculated walues

Tolerance and Settings

B Fah. By,
Tolerance [z)
. Gy G G
Spacing | | |
I imimumns

Z/G Roundaff

This is what should appear (234 QFP components). Select any item and then select the

Search
Librany:

C:%Program Files\PCE Libraries LPSCAD DatatSMMM7351.
C:\Program Files\PCE Libraries LPACAD Data\SM_MFR.p
C:\Program Files\PCE Libranes LPACAD DatahTH.p
C:\Program Files\PCE Libraries LPACAD Data\COMMECTORS p
C:\Program Files\PCE Libranes LPACAD Data\aMP.p
C:\Program Files\PCE Libraries LPACAD Data\BERG.p
C:\Program Files\PCE Libraries LPACAD Data\CUI-STACK. p

OK button to load the component and land pattern data into the Viewer.

PCB Libraries, Inc.
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@ Quad Flat Pack (QFP) Land Pattern Calculator;

PFitch

PFinz
Fin1

L1
L2

Component Data

Ei 2l

Componert & Settings ] Land Pattern & Statistics ]

A < B onrectangular parts

.78 1.00
.20 a0

Side B “Total
[ 25 [ 100
("

Man Dema

210 [ 280 @ —————
2210 | 2260 Reset

2071
ik

Search

“Calculated

-

19.35 I Fiducials
18.35
e [ |

1/ Lead style: Standard Gullwing

Search
Library:

CIEX

|C:\Program Files\PCE Libraries LPAWCAD DatahSMM7351.p

~| LibList..

Description

POFP,0.635mm pitch,Pin 1 Center,square;33 pin # 33 pin, 24.40mm L ..
POFF.0.635mm pitch,Pin 1 Center.square;41 pin < 41 pin, 29.40mm L *...
POQFF.0.635mm pitch,Pin 1 Center,square;43 pin = 43 pin, 34.40mm L X...
PLFP,0.635mm pitch Pin 1 Center squareB1 pin » 61 pin, 42.30mm L x...
POFF.0.635mm pitch,Pin 1 Center.square;21 pin < 21 pin, 16.80mm L X...
PQFP.0.635mm pitch,Pin 1 Comer,square;25 pin »4 25 pin,19.35mm L ...
POFP.0.635mm pitch,Pin 1 Commer,square;33 pin 4 33 pin,24.40mm L ...

POFP.0635mm pitch,Pin 1 Comer.square:41 pin 41 pin 23 40rmm L

PQFP.0.635mm pitch,Pin 1 Comer,square;49 pin »4 43 pin,34.40mm L ...
POQFP.0.635mm pitch,Pin 1 Commer,square61 pin 5 61 pin, 42.30mm L X...

POFP.0 E35mm pitch,Pin 1 Comer square: 21 pin e 21 ping16.80mm L
GFP,1.00mm pitch,square;13 pin< 13 pin,14.00mm L= 14.00mm W = ...
GQFP.1.00mm pitch rectangular13 pin 19 pin,15.59mm L 21.61mm ...
GFP.1.00mm pitch.rectangular13 pin 19 pin16.25mm L < 22 27mm ...
GOFP1.00mm pitch,square;13 pin < 13 pin,14.00mm L < 14.00mm W = ...
GFP,1.00mm pitch,square;13 pines 13 pin17.00mm L= 17.00mm W = ...
GFP.0.65mm pitch.zquare;17 pin< 17 pin,10.00mm L < 10.00mm W = ..
OFP,0.65mm pitch,square;13 pin < 13 pin,10.00mm L 3 10.00mm W = ...
GFP,0.65mm pitch,square;16 pin< 16 pin,12.00mm L= 12.00mm ' = ...
QFP.0.65mm pitch rectangular20 pin & 30 pin,14.00mm L 20.00mm ...
QFP,0.65mm pitch,zquare;20 pin < 20 pin,14.00mm L < 14.00mm W = ..
GQFP.0.65mm pitch,rectangular 20 pin & 30 pin,14.00mm L 20.00mm ...
QFP.0.65mm pitch rectangular 20 pin 3 30 pin,14.00mm L 3 20.00mm ...
QFP.0.65mm pitch rectangular 20 pin = 30 pin,14.00rmm L 20.00mm ...
GQFP.0.65mm pitch,rectangular 20 pin & 30 pin,14.00rmm L 20.00mm ...
GQFP.0.65mm pitch rectangular 18 pin 3 26 pin,17.00mm L > 23.00mm ...
GFP.0.65mm pitch, square;28 pin < 28 pin,20.00mm L 20.00mm W
GFP,0.65mm pitch,square; 36 pin < 36 pin,28.00mm L = 28.00mm W = ...
GFP,0.65mm pitch,square;40 pin < 40 pin,28.00mm L 28.00mm W ..
GFP.0.65mm pitch.zquare:42 pin < 42 pin,28.00mm L < 28.00mm W = ..
GFP,0.65mm pitch,square;40 pin < 40 pin,28.00mm L = 28.00mm W = ...
GFP,0.65mm pitch,square;46 pin e 46 pin,32.00mm L x 32.00mm W = ...
GFP.0.65mm pitch.zquare;58 pin < 58 pin 40.00mm L < 40.00mm W = ..
GFP,0.80mm pitch,zquare;17 pin< 17 pin,10.00mm L 3 10.00mm W = ...
GFP,0.80mm pitch,square;17 pini< 11 pin,10.00mm L= 10.00mm ' = ...
GQFP.0.80mm pitch,square; 11 pine 11 pin,10.00mmm L= 10.00mm W .
GFP,0.80mm pitch,zquare;12 pin 12 pin,12.00mm L ¥ 12.00mm W = ..

<

PartT wpe
]
PGFPC-132M
POFPC-1E4M
FQFPC-136M
FPOFPC-244M

POFPC-4h

PAFPS-100M
POFPS-132M
POFPS-T64M
PEFPS-T96H
FPOFPS-244M

PLFPS-84K

QIFF100P1 72061 720-524
QIFP100P1720k2340-540
GFPT00PT870:2470-64M
QFF100P20680:2060-528
QFP100P21 3021 30-528
GFPESP1200-1200-44M
QFPESP1 3201 320-52M
[IFPESP1520-1520-64M
GFPESP1600-2210-100M
QFPESP1 7201720-80M
QFPESF1 720-<2320-100M
[IFPESFP1 780-2380-100M
QFPESF1 790-<2390-100M
[IFPESF1 800-<2480-100M
[IFPESF1 900 2500-88M
CFPESPZ320<2320-1120
QFPESP3120<3120-1448
QFPESP31 2031 20-160M
GFPEEP3120:3120-168M
[IFPESF3200-<3200-160M
[IFPESFP3520-3520-1840
QFPEEP4320-4320- 2320
QFP20P1 2601 260-44M
QFPE0P1 3201 320-44M
GFPB0PT4001400-44M
QFP20P15201520-48M

FOFFC-164M
FOFFC-136M
POFPC-244M

POFPC-844

FQFFS-100M
POFPS-132M
POFPS-164M
FQFFS-196M
FOFPS-244M

POFPS-844
GFP100PT72041720-52M
GFF100PT7200:2340-64N
GFP100P1870:2470-640
QFP100P20E0<2060-52M
GIFF100P21 30021 30-52M
GFPESPT20061200-44H
QFPEEFT 32061 320-52N
GFPESP1520-1520-64M
GFPESP1B002210-100M
GIFPESFT 72061 720-80N
GIFFESFT 720-2320-100N
GFPESPT 780:2330-100N
GIFPESFT 7A0:2330-100M
GIFPESFT880-2420-100N
GFPESPT300-2500-35M
GFPESP2320:2320-112M
GFPEEP3T20:3120-144M
GFPESP3T20:3120-160N
GFPEEP31203120-168M
GFPEEPI200-3200-160M
GFPESP3520-3520-184N
GQFPEEP43204320-232M
QFPE0FT 26061 260-440
GFFE0RT 3201 320-44N
GFPB0PT 40061 400-44H
GIFPE0P1520:1520-42N

~

“w

5.3 QFP Calculator GUI

On the right side is the “Component Dimensional Data” and includes:
1. A pull-down to select the “Pin Pitch” (1, 0.8, 0.65, 0.635, 0.5, 0.4 & 0.3mm)
2. Number of Pins on “Side A” (top & Bottom) and on “Side B” (left & right)
3.

“Search Total” is the total Pin Quantity of the component. “Search Total”

may also display “*Total”. “Search Total” is the total Pin Quantity to search
for if a search is to be made. “*Total” is the calculated number of pins
based on the “Side A” & “Side B” entries.

The other blank fields are for the various component dimensions

The “Reset Button” removes or clears all dimensional data
. The “Search Button” is used for searching for exiting QFP components

that are stored in the program memory

4
5. The “Demo Button” will load dimensions from an existing QFP part
6
7

8. The “Fiducial” check box is used when your QFP requires Local Fiducials

PCB Libraries, Inc.
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@ Quad Flat Pack (QFP) Land Pattern Calculator;

o lizle] ]

Componert & Settings ] Land Pattern & Statistics ]
Component Data

Pitch A < B onrectangular parts
Side & Side B Search Total
Pins | [ I

Fin1 - "
Iin Man Dema
L1
e - Reset
kL Search
52
T1 “Calculated
il
r Thermal
Tab
A I Fiducials
B
H —
r Fab. Ay,

Tolerance [+]

; GY Gt
Spacing
Miniirnurns
/G Foundoff

Ervvironment

Courtyard Excess

4 Roundaff
Toe Heel Side
Goal

Wiewer
On Top
Iv Component

I~ Goals

[ Assembly

I Silkscreen

.

I Land Pattern

[v ' Dimensions
I~ PinMo's
[~ Grid

Under the Component Data is the “Tolerance and Settings”.
Under the Tolerance and Settings is the “Environmental Variables”.

Land Pattern & Statistics “Land Pattern Dimensions” and “IPC-7351 Land Pattern Name”

5.4 Using the Viewer Feature

For this tutorial, select the “Reset & Demo Button” in the Component Data box.

The Viewer feature turns on/off dimensional data for the items listed in the Viewer

Select any button on the right side of the menu under the word “Top” the new

dimensional data will appear in the browser.

Selecting the Dimensions or Pin No’s check box will toggle those features.

Note: The “Goals” selection illustrates where the metal portion of the component
lead falls on the solder pad. The Goal dimensional data includes Gx & Gy which
represents the minimum spacing between pads. The default minimum spacing
setting for all component pins is 0.2mm. If the IPC formula creates a spacing less
than 0.2mm a warning will appear notifying you that the “Pads are being Trimmed”.
The importance of maintaining a 0.2mm pad to pad spacing is to allow for a solder
mask sliver to be manufactured in-between the pads to avoid solder bridging.
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Select every “Top” item button so you can see every dimension for every feature in the
browser. When you select the “Land Pattern & Statistics Tab” the dimensions will change.

[Z]|Quad Flat Pack (QFP) Land Pattern Calculator E]@
=i| # ?
- Wigwer
Compaonernt & Settings ] Land Pattern & Statistics ] On Taw
Component Data IV Comporent &
I~ Goals -
PFitch ne A < B onrectangular parts [~ Assembly r
Side & Side B “Total I Silkscreen -
Pins | 16 | 24 |80 -
Fin1 - o -
Min Max v 1D .
L1 [1635_ [17.45 EnEons
L2 [z [z Reset | fRinibio:
51 | 1485 | 1555 F— M i
*52 | 2085 21.55

m 0.7 1.05 “Calculated
il 0.3 0.45

Thermal
Tab

A 14 I Fiducials
B 20
H 2.45

1H Lead style: Standard Gullwing

Tolerance and Settings

™ use my settings Fab. Pey

Tolerance [+]
; GY G
Spacing
Minimnurns
Z/G Foundoff

Ervironment |6 - MOMINAL hd

Courtyard Excess
# Foundoff
Toe Heel Side
Goal

5.5 Tolerance and Settings

The Tolerance and Settings menu allow you to use the IPC default values or
customize your own personal settings for creating each Land Pattern.

Tolerance and Settings

™ Fab. Assy.
use my Tolerance (%) | 0.05 | 0.05
settings
i Gy Gx G
Spacing -~ = -
Minimums | -<Y | — | -
Z1G Roundoff 10

The Fabrication Tolerance allows for copper etch-back on the outer layers. The
Assembly Tolerance allows for pick & place allowances. These are both set to
0.05mm and calculated in a formula along with the component terminal tolerance.
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CL = Component Lead Tolerance provided by each component manufacturer
F = Fabrication Tolerance
P = Placement (Assembly) Tolerance

As you can see in the table below, the tolerances do not accumulate but are
squared, added and then square root of the total.

Land Pattern Equations

- Zmax = me U 2JT L

- Gmm = Smax_ 2JH - CL”

- Xmax = vafn L 2JS i \/C‘[_z +F? 4+ p?
= where

» Z is the overall length of land pattern;
» G is the distance between lands of the pattern;
» X is the width of land pattern;

5.6 Environmental Variables

The Environmental Variables take into consideration the Solder Joint Goals for a
Three Tier Library System. Each Tier has different Toe, Heel and Side Goals.

E rvironment |B - HOMIMAL j
E rwironmental % anables
Courtpard Exceszs
# Foundoff
Toe Heel Side

Goal | | |

The Environment pull-down has four selections: A — Most, B — Nominal, C — Least,
and USER, which will allow you to set your own Goals for each Land Pattern.

Three land pattern geometry variations are supplied for each of the device
families; maximum land protrusion (Density Level A), median land
protrusion (Density Level B) and minimum land protrusion (Density Level
C). Before adapting the minimum land pattern variations the user should
consider product qualification testing based on the conditions shown in
Table 3-13.
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Density Level A: Maximum (Most) Land Protrusion —

For low-density product applications, the 'maximum’' land pattern condition
has been developed to accommodate wave or flow solder of leadless chip
devices and leaded gull- wing devices. The geometry furnished for these
devices, as well as inward and “J”-formed lead contact device families, may
provide a wider process window for reflow solder processes as well.

Density Level B: Median (Nominal) Land Protrusion —

Products with a moderate level of component density may consider
adapting the 'median’ land pattern geometry. The median land patterns
furnished for all device families will provide a robust solder attachment
condition for reflow solder processes and should provide a condition
suitable for wave or reflow soldering of leadless chip and leaded gull-wing
type devices.

Density Level C: Minimum (Least) Land Protrusion —

High component density typical of portable and hand-held product
applications may consider the 'minimum’ land pattern geometry variation.
Selection of the minimum land pattern geometry may not be suitable for all
product use categories. The use of classes of performance (1, 2, and 3) is
combined with that of component density levels (A, B, and C) in explaining
the condition of an electronic assembly. As an example, combining the
description as Levels 1A or 3B or 2C, would indicate the different
combinations of performance and component density to aid in
understanding the environment and the manufacturing requirements of a
particular assembly.

Land Pattern Variations
for
Rectanqgular Two Terminal Devices

=

Level A Level B Level C
Very Robust General Purpose Minimal Solder Joint
Solder Joint Solder Joint for

High Density Applications
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5.7 Land Pattern Data

The Land Pattern Data is derived directly from the component dimensions.

Component & Settings  Land Pattern & Statistics l

Calculated M ame:

QFP20RT 7202 320-20M
Land Pattern Calculated
Pitzh E .B00
Pad =1 R
Pad "1 205
Pad Space 1 1620
Pad Space C2 2220
Courtyard 1 1870
Courtyard W2 2470
Silkzcreen R 13.40
Silkzcreen B2 19.40
Solder Jaint
Toe Goal Rel
Toe Min .39
Toe Max .BR
Heel Goal Rel
Heel Min .34
Heel M ax 70
Side Goal .03
Side kin .02
Side Max A3
Statistics
G min 1410
Z1max 18.20
5 2min 2010
Zamas 24.20
Griiir .25
ik 97
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The Land Pattern Name is also derived from the component dimensions and in
this example it's broken into 6 parts:

The component family prefix — QFP

The component pin pitch E = .80mm for “80P”

The component lead span nominal X = 17.20mm for “1720”
The component lead span nominal Y = 23.20mm for “2320”
The total component Pin Qty = 80 pins for “80”

The Environmental Variable = “N” for nominal

End result = QFP80P1720X2320-80N

N o o bk~ 0w PRE

See the document “IPC-7351 Land Pattern Naming Convention.pdf” for the
complete naming convention for every component family or use the “Help” menu.

Users may wish to modify names that would otherwise be duplicated without
allowing for variables that aren’t accounted for by this convention...height, for
example.

When you change any existing component data or enter in new component data,
the “Calculate Button” must be selected to calculate new land pattern
dimensional data.

The R1 and R2 dimensions are for the Silkscreen

The V1 and V2 dimensions are for the Placement Courtyard

The C1 and C2 dimensions are for the Pin Center to Center spacing
The Xis the Pad Width

The Y is the PAD Length

The E is the Pin Pitch

The Zmax is the Outer most dimension for the solder pad

The Gmin is the Inner most dimension for the solder pad

The Gx is the minimum pin to pin spacing between the pins

The Gy is the minimum pin to pin spacing in the QFP corners
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5.8 Pan and Zoom in the Browser

Wieer
On Top To turn on the Solder Joint Goals select the “Goals —
v Component (% Top” Button.
| Goals { ]
[~ Assembly - The Browser has a Pan and Zoom feature that is User
[ SikScreen (" friendly.
. : :
Land Patter Use the RMB (Right Mouse Button) or the Numeric Key
lEhacicly Pad on your keyboard.
v Dimenzions . . ]
R For this session, use the Pg Up, Pg Dn, Left, Right,

Top, Bottom Arrows & Home

gooooooooooooooa

goooobooooooooooooooonoon,
Jooooooooopoonoooooooon

0000000000000000—so

Maximize\Center (Home)
Zoom QOut (Page Down)
Pan Up (Up Arrow)

Pan Down (Dowen Arrow)
Pan Left (Left arrow)
Fan Right (Right Arraw)

The above example is using the Right Mouse Button in the Browser Area.
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6 SMD CALCULATOR SEARCH

6.1 Searching for Existing Components

Select the “Reset Button” to clear all the dimensional data.

The Calculator has a powerful search engine that allows the user to enter data into
the component fields and then select the “Search Button” and then select the
“Select a Library Pull Down” button to load a library into the program.

o] Quad Flat Pack

ai] 7|2 @) = 2

- Search
Component & Settings ] Land Pattern & Statistics Library:
Component Data
Pitch | Select Pitch |
HSide & SideB  Search Total C:\Program Files'PCE Libranies LPACAD DataySM_MFR.p
Pins | = | = Fa'c =2 C\Program Files\PCE Libraries LPACAD DatabTH.p
s C:\Program Files"PCE Libraries LPACAD DatabCONNECTORS.p
# 4 < B on rectangular parts C-\Program Files\PCE Libraries LPACAD Data\AMP. p
C:WProgram FileshPCE Libranies LFACAD DatahBERG.p
kin M ax Dremo C:\Program Files\PCE Libraries LPAWCAD DatshCUI-STACK. p

L1 Reset
L2 —_—

*51

52

You can select any one of the 200+ QFP’s in the Search Window and then select
OK and the program will load the selected component and land pattern data.

Quad Flat Pack (QFP)
il 2|22 o8] 2|
Search

Componert & Settings ] Land Pattern & Statistics ] Library:

and Pattern Calculator Q@E‘

| LibList

Component Data

Pitch 4 < B on rectangular patts Desoiiption [ Parype [ Decal A
SideA  SideB  Search Total TGFF,1.00mm pitch,square;11 pin 11 pin12.00mm L 1200mm W X TGFP100FT400K1400-44N TOFPT00FT400K1400 44K
Pins — TOFP.1.00mm pitch.square11 pin 11 pin 1 2.00mm Lo 12.00mm W .. TOFP1 00P140061 400448 TOFP100PT 400K71400-445H
TQFP.1.00mm pitch,square:13 pin’ 13 pin14.00mm L 14.00mm W .. TOFP100P16001600-52N TQFP100P1600X1600-52M
Min M Dema TGFF,1.00mm pitch square;13 pin’X 13 pin.14.00mm L X 14.00mm W X..  TGFP100F1600K1600.526N TGFPT00FT600K1600.526H
ul— - — OFP1.00mm pitch square:13 pin ¢ 13 pin14.00mm L X 14.00mm W .. OFP100P17206<1 720-52N OFP100P1 72061720520
e Reset OFP.1.00mm pitch.square13 pin . 13 pin.14.00mm L ¥ 14.00mm WX ... QFP100P2060<2060524 OFP100P2060<2060-52N
e  E— QFF,1.00mm pitch square;13 pin X 13 pin, 17.00mm L4 17.00mm WX .. OFF100P2130<2130524 OFP100F2130<21 30 52N
= OFF-1.00mm pitch iectangular:13 pin X 13 pin 15 59mm L 21.61mm .. OFP100P1 720<2340-64N OFP100P1 720234064
; OFP.1.00mm pitch.rectangular:13 pin X 13 pin.16,25mm L X 22.27mm .. QFP100P1870K247064N OFP100P1870K2470-64N
mn Calculated TRFF,1.00mm pitch square;3 pin % 3 pin10.00mm L 10.00mm W% ... TUFF100P12001200-38N TOFF100P1 2001200 364
w1 o THFP.1.00mm pitch square:3 pin 3 3 pin10.00mm L X 10.00mm WX 1....  THFP1 00P1 200641 200-384N TOFP100PT 20011 200-388N
s POFP.0.635mm pitch.Pin 1 Comersquare.21 pin 21 pirn16.80mmLX ... POFPS-84N POFPS-84N
PUFF,0.E36mm pitch,Fin 1 Comer,square.25 pin’% 25 pin,19.35mm L . PUFFS-100M PUFFS-100M
A I Fidusisls POFP,0.635mm pitch,Fin 1 Comer,square;33 pin 3% 33 pin,24.40mm L% . PAFFS-132N POFPS-1320
o — POFP.0.635mm piteh, Fin 1 Comer.square;d1 pin3 41 pin,23.40mmL X .. POFFS-164N POFPS-164M
o — PUFF,0.E36mm pitch,Fin 1 Comer,square43 pin % 49 pin,34.40mm L . PUFFS-198M PUFPS-198M
PFF,0.636mm pitch, Fin 1 Comer, square, 244 pin Spin2 61pin, 4230, PUFFS-244M POFFS-284M
TOFP.0.65mm pitch.square10 pin 10 pin.7. 00mm L > 7.00mm W 1.... TOFPESPI0I00-40M TOFPESPIXIO0-40M
TQFP.0.85mm pitch.square10 pin’ 10 pin7.00mm L X 7.00mm W 1....  TOFPESPI00XI00-404H TOFPESPINOXI00-404H
Tolsance and Sefings QFF0.65mm pitch square;11 pinX 11 pin,10.00mm L3¢ 10.00mm WX .. QFPB5P] 200<1200-84N QFFE5F120041200-44H
TOFP.0.65mm pitch,square1 3 pin’ 13 pin10.00mm L 10.0mm'w % TOFPESP12001 200524 TOFPESP1 2001 200.52M
Fab Assy TQFP.0.65mm pitch,square:13 pin’ 13 pin10.00mm L 10.00mm W .. TOFPESP12001200-524H TAFPESP12001 200-524N
Tolerance [¢] TGFF,0.E5mm pitch square;13 pin’ 13 pin10.00mm L X 10.00mm W X TOFPESF13201320.62M TOFPESF1320¢1320.62M
OFF.55mm pitch.square:13 pin 13 pin 10.00mm L 10.00mm W< .. OFPB5P1 320¢1320-52N OFPB5F 320041 32052N
Spaing —a (£ TQFP.0.65mm pitch,square:1E pin’ 16 pin12.00mm L 12.00mm'w X...  TOFPESP1400<1400-64M TOFPESPT400X140064N
[k THFF,0.E5mm pitch square;16 pin’X 16 pin12.00mm L X 1200mm W X TUFPESFT400X1400648H TUFPESFT 4001 400.648N
B OFF.55mm pitch square:16 pin 16 pin.12.00mm L 12.00mm W< .. OFPB5P152041520-64N OFPB5PIS20¢152064N
OFP.0.55mm pitch.rectangular:18 pin X 26 pin17.00nm L X 23.00mm...  OFPESP] 900%2500-68M OFPESP900+2500-88H
) TGFF,0.E5mm pitch,square;:20 pin’< 20 pin14.00mm L% 14.00mm'w X TUFPESFTB00X100-80M TUFPESFTB00<1B00-80M
Environment THFP.0.65mm pitch square:20 pin’X 20 pin 14.00mm L X 14.00mm W . TOFPESP16001500-804M TOFPESP1B0CET 500-H04N
TOFP.0.65mm pitch.square:20 pin’ 20 pin14.00mm L 14.00mm'w .. TOFPESP17201 720:80M TOFPESP1 7201 720-60N
Environmentsl Yarisbles QFF0.65mm pitch square;20 pin X 20 pin,14.00mm L 14.00mm W< .. OFPB5P1720<1720-80N QFFB5F1 72041720804
| THFF,0.65mm pitch rectangular 20 pin % 30 pin,14.00mm L 20.00mm . THFPESF1B002200-100M TOFPEGF1B0C2200-100M
< Roundoff [ TOFP.0.65mm pitch rectangula20 pin X 30 pin,14.00mm L 20.00mm .. TOFPESPT6002200-1 004N TOFPESP16002200-1D0AN
T o S OFP.0.85mm pitch.rectanguiar.20 pin X 30 pin14,00mm L X 20.00mm .. QFPESP1800<2210-100N OFPESPE002210-100N
QFF.0.65mm pitch tectangular.20) pin X 30 pin.14.00mm L X 20.00mm .. QFPESF] 7202320-1 00N OFPBSF172042320-1 00N
izl OFF.0.55mm pitch.tectangular:20 pin X 30 pin14,00rm L > 20.00mm .. DFPESF] 780KZ380-1 00N DOFPESF 78002300 00N
| OFP.0.55mm pitch.ectanguiar:20 pin X 30 pin.14,00nm L X 20.00mm .. QFPBSP] 790<2390-100N OFPESPI790ZH0I00N  +
< »
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In the next example we’ll enter some basic data to minimize the search.
Select the “Reset Button” to clear the Search Window.

Use the Pull-Down “Pitch” and select 0.5mm Pitch

Enter the number 48 in the “Search Total” Pin Qty

Now select the “Search Button” and three QFP parts that match the search parameters
will appear in the Search Box.

Note that only items possessing the characteristics of 0.50mm pitch and 48 total pins
have been displayed. Click one of the lines with the left mouse button and observe that
all dimensional data for the selected part are displayed in the component group box.

[T Quad Flat Pack (QFP) Land Pattern Calculator Q@@
o ?
- Search
Companent & Settings ] Land Pattern & Statistics | Library:
|E:\Frogram Files"PCE Libraries LPACAD DatahSMM7351.p j Lib List..

Component D ata

Fitch h00 A< B onrectangular parts

Escintion
SOFP.0.50mm pitch.s 7. 00mmn L 3 7. 00rmm 3 1.7 0nm

Sided  SideB “Total N2 i
Pins [ 12 BSE [ 48 L7 Lo e e 111 Lt P | 3 o | o UCITITML O n= P ) =
Fin 1 ~ o TSOFP0.50mm pitch,zquare;12 pin ¥ 12 pin,7.00mm L x 7.00mm W * 1.20mm H bod_l,l TSOFPSOPI00300-488 T5GEFPS0PI00300-45
Iin b ax Dema
L1 8.80 9.20

Lz [840 520 Reset

Search

T i . “Calculated

Thermal
L Tab

Select one of the three items (for this example select the first item) the SQFP.

Next, select the “OK Button” and the program will load the component and land
pattern dimensional data for which ever component you selected. You can also
“Double Click” on the line item and it will load the data into the LP Viewer.

The more data you enter, the finer the search will be.
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Example: If you would have entered 1.7 in the “H” (height) field only one item
would have appeared in the Search Window.

If no component is found, then simply enter all the component data and select the
“OK Button” when completed.

Then select the “Calculate Button” in the Land Pattern section and the land
pattern data will appear.

Use this component data for the next session 7 “Edit Existing Part”.

(] Quad Flat Pack [QFP)Land Pattern Calculator

__i/ Lead style: Standard Gullwing

Tolerance and Settings
[ use my settings Fab Ao

Tolerance (2]
GY Gix

T
Z/G Roundoff
Ervdiranment | - NOMINAL -

Courtyard Excess
% Roundaft [~ 05/
Tog Heel Side,
Goal

Spacing
Minimurns

7

/

o 7lizlal ) 2
Wigmer
Companent & Settings ] Land Pattern & Statistics | On Tep
Component Data v Campanent o
™ Goals -
Pitch 500 A ¢ B on rectangular parts I~ Assembly -
Side & Side B “Total I Silkscreen -
Pins | 12 | 12 | 42 -
Fin1 o I Land Pattern [
IR ’% ,:% Beme v Dimenslions
12 &0 [ sz0 Reset I PinNo's
51 [ 7.20 769 I Grid
*52 720 7.89
T .40 .80 *Calculated
W A0 30 &
u Thermal
Tab Warning:
A 700 ¥ Fiduciaks Sideis beng
maintan Pad to
"? % Pad clearance.

N

This “Warning: Side is being trimmed to maintain Pad to Pad
clearance.” message appears when the size of the pad width
violates the rules that are set in the Tolerance and Settings section.

W arning: _
Sid::;l:;;%.g Talerance and Settings
trimmed to i~ Fab. Aasy.
maintamn Pad to uzemy Tolerance [z] | .08 [ 05
Pad clearance. zettings
C i Gy G E
pacing
Minimumsl 20 D | .20
Z/G Roundoff | .10
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/ SMD CALCULATOR EDIT EXISTING PART

7.1 Edit an Existing Part

If you can find a component close to the one you are looking for, all you have to do
is modify the numbers that are different and select the “OK Button”.

In the example below we are going to change the “L1 and L2” Min from 8.80 to 9.
Then select the “OK Button” then select the “Calculate Button”.

See the Land Pattern Name change from:
SQFP50P900X900-48N to SQFP50P910X910-48N

Due to the tighter tolerance of the overall lead span, the nominal dimension
changed from 9.00mm to 9.10mm.

[ Quad Flat Pack (QFP) Land Pattern Calculator

=i ?
. Wigwer
Component & Settings  Land Pattern & Statistics ] On Tem
~
Calculated MName: ||Z Component »
SOFFRO0PI00-300-45N Goals
I Agsembly -
¥ Silkscreen -
~
Land s Calcviated T Land Pattern G
Fitch E 500 ; )
Pad %1 ] v ' Dimenszions
Fad 1 .70 [~ PinMo's
I~ Grid

Pad Space C1 8.20
Pad Space C2 8.20

A\

Courtyard %1 10.40

.Enult_uard W2 10.40 S?::::;:agr:g
Silkscreen R1 5.70 trimmed to
Sillkscreen R2 B.70 maintain Pad to

Pad clearance.
Solder Joint
Toe Goal 35
Toe bin el
Toe Max .58
Heel Goal 35
Heel Min 34
Heel Max B3
Side Goal -02
Side Min -02
Side Max Al
Statistics
Glmin .50
Z1max 440
G2min 6.50
Z2mar 940
GiAmin .20
Gmin 44

Use this feature to make existing component dimensional data changes to create
new land pattern data.
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8 SMD CALCUALTOR CREATE NEW PART

8.1 Create New Land Pattern

If you cannot find an exact component data match and the new data is totally
different than any existing component in the LP Wizard, you must build a new land
pattern from scratch.

To do this, you must have all the necessary component dimensional data for all the
LP Wizard Component Fields. See the datasheet below.

Gd-lead, Thin (1.0 mm) Plastic Quad Flat Package
(TQFP), 14x14mm body, 2.0rmm footprint, 0.8mm pitch.
Dimensions in Millimeters and (Inches)”

JEDEC STANDARD MS-026 AEB

16.25(0.640
- ( ) sa
15.75(0.620)

PIN 1 |DEM‘HMM ™

P|N1'“""O
— —  0.45(0.018)
— — | 0.30(0.012)
0.80(0.0315) BSC = — =
— — | *
— — |
— — |
b el S—— —
4 — —
—1 —
— — |
— — |
— — |
— —
— —
e et

~IUTOOTIonTIomm

14.10(0.555)

13.90(0.547) 1.20 (0.047) MAX
0.20(0.008) . !
0.09(0.004) § f | .
. ——0.75(0.030) 0.1500.006) § 4

0.45(0.018) 0.05(0.002 )

*Contralling dimension: millimeter
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Enter all the component dimensions into the Component Fields.

Select the “OK Button” in the Component Data section and it will automatically
calculate the Land Pattern data.

Select the “Land Pattern & Statistics” Tab at the Top of the Component Data
section (next to the “Component & Settings” Tab to view the Land Pattern data.

[E] Quad Flat Pack (QFP) Land Pattern Calculator @@
& # ?
- iewer
Component & Settings  Land Pattern & Statistics l On T
P
Calculated MName: ||Z Companent -
TGFPE0FTBO0-1B00-64M Goals
[~ Assembly -
™ Sikscreen -
-~
L] e Calculated B Land Pattern [JIRCH
Fitch E 800 ; )
Pad 1 55 v ' Dimenszions
Pad'1 165 [ PinNo's
Pad Space C1 15.20 [~ Grid

Pad Space C2 15.20

Courtyard 41 17.40
Courtyard 2 17.40
Silksoreen R1 12.70
Silkscreen A2 1270

Solder Joint
Toe Goal i
Toe Min il
Toe Max .52
Heel Goal .35
Heel Min a7
Heel Max &7
Side Goal .03
Side Min .02
Side Max a3
Statistics
G1min 1360
Z1max 16.90
G2min 1360
Z2mar 16.90
Gmin 25
G'min 74

Use this new QFP to create a new library part in the next Session 9 SMD
Construction Wizard, either directly into a PADS™ library or create a PADS™
ASCII file to export into any other CAD tool.
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9 SMD CONSTRUCTION WIZARD

9.1 Create PADS™ Library Part

Once you have entered the correct component data and calculated the land
pattern data you can auto-generate a new PADS™ Decal or Part-Type

In the Land Pattern Calculator, select the Wizard 7 Tool Bar Button

@ Quad Flat Pack (OFP) Land Pattern Calculator

ci] |8 =) 2]

- - Wienwer
Component & Settings ] Land Pattern & Statistics | On Top
Camponent Data IE Enmlponent i
Pitch - oAl
e |IJ.BEImm J [~ Assembly -
fSide &  Side B *Tatal [ SikScreen r
Pins | 16 | 18 | 64 -
# A < B on rectangular parts Land Pattern e
kdin LED Dima ﬁ g.iminslions
L1 [1575 [ 1625 Fasat nes
L2 | 1575 16.25 —
5y | 1475 | 1481 Search
*52 | 14.25 14.91
T .45 75 v Fiducials

Double Click on any Attribute Name to Edit and Customize the Attributes

(5] PCB Libraries LP Wizard Q@@

File &ttributes CAD Platform
Part Marne |TQFPSUP1 BO01 BO0-E4M " Update CAD data only
i
Decal Name |TQFPSDP1 E00<1600-64M i
Library Directory |C:1.Padspwr1.|_ib Browse o
~
Library Marne |\u’\ﬂzard ~
CAD Data File |C:\Pr0gram Filez\PCH Libraries LPWCAD Datadizard p Browse * PADS
" PADS ASCI
~
Layer Assignments ~
Silkscreen 26 30 Outline | 25 ¥ Close window after save ~
Soldermask il Courtyard 20 r email this part e~
Pastemask | 23 Assembly | 27 [MS Outlock anly]
Fart Attributes Output Dptions
Altribute | “alue [double-click attribute name to edit) |
PCEL.Component  GFP;F:5:800;16;16:64,15800;16200;15800;16200;450,750,300,450,0.0;... £ Manual .
PCEL.Process F:M.50,50;100,50;200;200,200;250;350,350,30 " Automatic”
Geometry. Height  1.2mm *PADS must be open
Description TOFP.0.8mm pitch,square;64 pin, 16 pin < 16 pin, 14.00mm L * 14.00mm... far automatic impart
Standard Mame
Also Known Az ¥ Create Part
M anufacturer W Create Decal
Mfr Part Humber
Orn-Line-Link.
Create Cancel |
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(2] pCB Libraries LP Wizard E@@

File Attributes CAD Platfarm
Part Mame |Tqugnp1 G001 E00-541 (" |Update CAD data anly
i
Decal Mame |TE!FF'8EIF"| BO0-1600-64M r~
Library Directary |C:1Pad3pwr1.|_ih Browsze e
~
Libram M ame |Mzard ~
CAD DataFile |C:iProgram Files'PCB Libraries LPWCAD Datafizard p Browse + PADS
" PADS ASCI
~
Layer Assignments ~
Silkscreen 26 3D Outline | 25 [v Close window after save ~
Soldermask M Courtyard 20 r email thiz part ~
Pastemask 23 Azzembly 27 (M5 Outlock anly)
Part Attributes Output Dptions
Attribute | Yalue [double-click attribute name to edit) |
PCEL.Component  QFFFS:200:16;16:64,15300:16200:15300:1 6200;450;750;300450:0:0;. . ‘" Manual .
PCBL.Process F:M;A050;100;50;200;200;200;250;350;350;30 % Autamatic”
Geometry. Height  1.2mm “PADS must be open
Dezcription TAFP.0.8mm pitch,zguare:64 pin, 16 pine 16 pin, 14.00mmm L2 14.00mm... for automatic import
Standard Mame  JEDEC MO-123
Alzo Known b v Create Part
b arwfacturer b oborala ¥ Create Decal
bfr Part Mumber  MO13573
Orn-Line-Link
Create Cancel ‘
" |

You can now enter in the component manufacturer and part number into the
attribute fields and you can set you library path and the name of your existing
library. If the library name does not exist, the LP Wizard will create a new library
with your library name. For more detail, see Chapter 10 — “Creating Attributes”.

You can create PADS™ .d (decal) and .p (part-type) files by selecting the Manual
Button

You can insert the new library part directly into PADS™ by selecting the
Automatic Button. Note: PADS™ must be open to use this option.

We are going to use the Automatic option for this session. After you enter the
Manufacturer, the Part Number, the correct Library Path and Library Name have
been entered select the “OK Button” and a menu box will appear.
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PCB Libraries Navigator

i TQFPE0P 1600% 1600-640M Successfully Imported Into PowerPCE Library:
C:\PadspwriLib\Wizard

Select OK

PCE Libraries Navigator

‘i TQFP20P 1600% 1600-64M Successfully Imported Into PowerPCB Library:
C:\Padspwr\Lib\wWizard

Select OK

Then in PADS™ and select File / Library / Pull-down to Wizard

The Filter should be set to * (see picture on next page)

Select the Decal Button and the new part will appear in the browser window.
Select Edit Button to bring the decal into the PADS-PowerPCB decal Editor.
To see all the component elements on the correct layers you will need the

Decaledt.asc file that is available at this URL:
http://www.pcblibraries.com/downloads/PADS-prog.asp

This is the PADS™ Library Manager

ibrary Manager - wizard

Library:
| C:\PadspurLibwizard ] Cloe |
Edit
TOFP20P1EO01600-B ﬁ NEW Lib...
i : Lib. List...
Decals Parts
: : At anager...
: Help
PCE Decals Lihes CAE
TOFPS0PT B001600-64M
Hew. ..
Edi...
Delete
Copy
Filter: Import...
’xi Export...
L Ligt ta File
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PADS™ Layout Part-Type Attributes

. Part Information for Part - TQFPBOP1600X1600-64N

General | PCE Decals | Gates | Signal Pins - Attributes ] ]

Attribute

Alzo Known b

Description
Geomety. Height
FCEL.Component
FPCEL. Process
Standard Marne
M arwsfacturer

kfr Part Murnber

Edit

Walle

TOFP.0.80mm pitch.zquare 16 pin % 16 pin,14.00rmmm L 14 00rmrm b
1. 2mirn
CFF;T;800;16;16;64;15300;16200,15800;16200;0.0,0,0:450;750,300;4
F:M:A0:50100:50;200;200;200;260,350;350;30

JEDEC M0-178

Motorala

M174563

Add Delste | | BrowssLib. Atr... |

] 4 | Cancel | Save fs... |

Help

PCB Libraries, Inc.

9-4 of 65

3/7/2005



IPC-7351 LP Calculator User Guide SMD CONSTRUCTION WIZARD

9.2 Create a PADS™ ASCII File

Most CAD tools can import PADS™ ASCII files. Ask your local reseller which
version of PADS™ your CAD tool can import.

Here is the way to export PADS ASCII data. Select Export to PADS ASCII button

[G] PCB Libraries LP Wizard =3
File Attributes CAD Platform
Part Marne |TQFF‘B|:|F"| B0 BO0-E4M " Update CAD data only
i
Decal Mame |TDFF'8IZIF"| BO0-1R00-54M -
Library Directary |C:1Padspwr'l.|_ib Browse e
~
Libramy Mame ||.-“-.ﬁzard ~
CAD Data File |C:1Pr|:|gram Files'PCB Libraries LPWZAD DatabVizard p Browse BhHLS
f« PADS ASCI
Layer Assignments ;_h
Silkscreen 26 3D Outline | 25 [v Close window after save ~
Soldermask | Courtyard 20 r email thiz part ~
Pastemask | 23 Azzembly | 27 (M35 Outlook only]
Part Attributes Output Options
Attribute | Yalue [double-click attibute name to edit) | PADS ASCI Version
PCEL.Component QFFF;S:800:16;16:64;15300;1620015300;1 6200;450;750;300;450:0:0;. . * 50
PCEL.Process F:M:A0:50:100:50:200:200:200:250:350:350:30 o4
Geometry. Height 1. 2mm ~ 3'5
Dezcription TOFP.0.8mm pitch,zquare;64 pin, 16 pine 16 pin, 14.00mm L * 14.00mm... )
Standard Mame {30
Alzo Known bz
t arwfacturer
tAfr Part Murnber
On-Line-Link,
Create Cancel ‘
A

This will add the new part to your text library .P file so you can recall the part data
at a later date. You can change the library name and path. You can edit and
update existing parts to add additional information.

9.3 Non-PADS™ Users Update an Existing Library File

If you use Cadence Allegro or any other CAD tool and choose not to create a
PADS™ ASCII file but want to store your new component data in a library .P file,
select the directory path of the library and select Update CAD data only button.
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(2] PCB Libraries LP Wizard

File Attributes CAD Platform
Part Mame |Tqugnp1 G001 E00-541 &+ |Jpdate CAD data anly
Decal Mame ~
Library Directary Browse e
Li Q =
ibrany Mame r~
CAD DataFile  JoProgram Files'PCB Libraties LPWCAD Datsivizard p Browse £ PADS

" PADS ASCI
~
. i
[v Close window after save r~
r email thiz part ~

[MS Outloak. anly]

Part Attributes

Attribute | Yalue [double-click attribute name to edit) |
PCEL.Component  QFFFS:200:16;16:64,15300:16200:15300:1 6200;450;750;300450:0:0;. .
PCEL.Process F:M;50;50;100,50;200;200,200;250;350;350;30

Geometry. Height 1. 2mm

Dezcription TAFP.0.8mm pitch,zguare:64 pin, 16 pine 16 pin, 14.00mmm L2 14.00mm...
Standard Mame

Alza Known Az

b arwafacturer

bfr Part Number

Orn-Line-Link

Create Cancel ‘

A

After this exercise, close all windows and go back to the main menu

[E] PCB Libraries IPC-735x LP Wizard - Yersion 2.202.0d

o 8| & =|m|% 2] 0 2|

S %
=~

s PCBL's IPC-7351

LP WIZARD

Features enabled:

< VIEWER™

+ CALCULATOR" the OFFICI land patern ool created by
' PCB=" 1PC

* UBRARIAN Libraries C

> WIZARD™

@ Copyright 2005, Al rights reserved, PCEB Libraries, Inc.
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10 CREATING ATTRIBUTES

10.1 What are Attributes?

Attributes hold vital statistical and descriptive data that every land pattern needs so
other users can quickly identify the component characteristics. Attributes help
organize data used to search for existing library parts, to aid in web-linking to
manufacturers websites and store dimensional data for land pattern creation.

There are three distinct sets of Attributes that need to be defined to maximize the
benefits of the IPC-7351 LP Wizard. It is very important that you properly set up
your Attributes to get the best benefits from the IPC-7351 LP Wizard.

10.2 Creating IPC-7351 Standard Part Attributes

For Industry Standard Parts there are six attributes that should be defined.

Description — The description attribute for Standard Parts should be formatted so
that the most important information is first, and then secondary and so on.

The order of importance for the Standard Part “Description” attribute is:

The Component Family Abbreviation

The Pin Pitch

The Package Shape (Square or Rectangle)
The Pin Quantity

Other Physical Characteristics

arwnE

Example BGA Description: BGA,1.00mm pitch (square);100 Pin,10 columns X
10 rows,blocked columns & rows,11mm X 11mm X 3.5 H

The information before the ; (semicolon) is presented in the preliminary search and
the other data appears when you expand the search.

Standard Name — This refers to the JEDEC, IEC or EIA Part Number.
Example: JEDEC DO-214

Geometry.Height — This is always in metric units and the value should always be
followed by lower case mm. This data is used to generate a 3D Model mechanical
drawing.

Example: 1.6mm

Also Known As — The AKA Attribute refers to Alternate part names.

Example for a 3216 Chip Component: 1206
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10.3

PCBL.Component — This Attribute is automatically filled in every time you build a
new Land Pattern. It is the Component dimensional data that was inserted in the
Component Data fields in the Calculator. It's also used to reconstruct the
component data in the LP Viewer so other people can view the component data. It
is also used to recreate the Land Pattern data.

PCBL.Process — This Attribute is automatically filled in every time you build a new
Land Pattern. The PCBL Process data refers to the “Environment Level” that was
used to generate the Land Pattern. The Environment Level can be Least, Nominal,
Most or User Defined.

Creating Non-Standard (Mfr Specific) Part Attributes

For Non-standard Parts there are five attributes that should be defined. The two
Non-standard libraries are — Through-hole and Surface Mount Mfr specific.

Description — The description attribute for Standard Parts should be formatted so
that the most important information is first, and then secondary and so on.

The order of importance for the Standard Part “Description” attribute is:

The Component Family Spelled Out (No Abbreviation). Example: BATTERY
A Second Keyword that describes the Component Family. Example: HOLDER
A Third Keyword that describes the Component Family. Example: COIN
Continue until all Keywords are in the Description.

Use UPPER CASE characters and delimit the Keywords with commas.

arwnE

Example: Battery holder;coin,PC

Manufacturer — Spell out the component manufacturer’'s name (do not abbreviate)

Example: Texas Instruments

Mir Part Number — Component Manufacturer’s full part number
Example: 74FC357

Geometry.Height — This is always in metric units and the value should always be
followed by lower case mm. This data is used to generate a 3D Model mechanical
drawing.

Example: 1.6mm

On-Line-Link — A URL website link to the Component Manufacturers PDF, .GIF or
.TIF datasheet or an on-line page that contains the component dimensional data.

Example: http://www.anadigics.com/products/addrefs/Datasheet/ABA3100.pdf
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10.4 Creating Connector Part Attributes

For Connector Parts there are five attributes that should be defined.

Description — The description attribute for Connector Parts should be formatted
so that the most important information is first, and then secondary and so on.

The order of importance for the Connector “Description” attribute is:

Pin Pitch — Example: 2mm pitch

Row Count — Example: 2 row

Type — Example: header or connector
Break — Example: ; (semicolon)

Pin Quantity — Example: 100 pin,
Angle — Example: r/a, or vertical,

Pin Style — Example: SMT, or PTH,
Sex — Example: receptacle, or plug,
Style — Example: shrouded,

10 Pin Data — Example: SQ post, or RND post
11. Polarity — Example: w/alignment pins,
12. Other — Example: w/locking clips

CoNoO~WNE

Example: 2.54mm pitch 2 row header;10 pin,vertical, SMT,plug,SQ post,w/locking clips

Note: The data before the ; (semicolon) will appear in the “Search Categories” window.
The data after the semicolon will appear in the Master “Search Results” window.

Manufacturer — Spell out the component manufacturer’'s name (do not abbreviate)

Example: Airborne, Inc.

Mir Part Number — Component Manufacturer’s full part number
Example: RM222-010-291-0256

Geometry.Height — This is always in metric units and the value should always be
followed by lower case mm. This data is used to generate a 3D Model mechanical
drawing.

Example: 7.62mm

On-Line-Link — A URL website link to the Component Manufacturers PDF, .GIF or
.TIF datasheet or an on-line page that contains the component dimensional data.

Example: http://www.airborn.com/docs/viewAttpub.asp?id=2497
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11 PLATED THROUGH HOLE CALCULATOR

11.1 Through-hole Calculator
At the main menu select the Plated Thru-hole Calculator tool bar button.

[T PCB Libraries IPC-735x% LP Wizard - Yersion 2.202.0d
cil @] &S wlf~] ] @ 2|

i PCBL's [PC-7351

LP WIZARD

Features enabled:
o VIEWER"
) mcmm’“ the OFFICIAL land pattern tool created by:
. PCB=' '
® LBRARAN & Libraries
- WIZARD"

@ Copyright 2005, All rights reserved, PCB Libranes, Inc.

This Main Plated Through-hole Menu Calculator will appear

EEX

[5|PCB Libraries Plated Through Hole Calculator

i 2]
Insert Shape PTH “iewer

* Round
" Sg/Rect. [round hols]
™ Sg/Rect. [slotted hole)

Inzert Dimenzions [mm)

Maw

Diarneter 25

Excess Hole
aver Insertian o V

Pad Stack
Finizhed Themal — Thermal Solder Spoke
Haole Pad Anti-Pad D oD Mask Width Pad Mame
50 MTG280H450

280 4.E0 3.80 330 380 460
Approw. Curent Capacity [ma) | 4530
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You can select a Square Component Lead

[E] PCB Libraries Plated Through Hole Calculator;

=ikl
Ingert Shape

" Raound

over [nzertion

Pad Stack
Firizhed

+ Sqg/Rect. round hole)
™ Sq/Rect. (shotted hale)

Inzert Dimensions [mm)]

Y| 3
[ 1

Exzesz Haole m

PTH “iewer

[GEH

Hole Pad Anti-Pad
1.35 225 220

Thermnal
1D

1.85

Thermal Solder Spoke
an b azk. W idth Pad Mame

A5 MTG135H225

2.20 2.25

Apprax. Current Capacity [m&] | 2650

You can select a Rectangle Component Lead

[Z] PCB Libraries Plated Through Hole Calculator

=i d

Inzert Shape

" Round

" Sg/Rect. [round hole)
* Sg/Rect. (shotted haole)

Inzert Dimensions [mm)

PTH “iewer

PCB Libraries, Inc.

GEH
Y 5
* 1
Excess Haole
over [nzertion &
Pad Stack
Finished Thermal  Thermal Solder Spoke
Hale Fad Anti-Pad D ao M azh Width Fad Mame
Y80 1.35 1.60 1.30 1.60 1.35 40 T GE0T30HT 352235
#0180 235 260 230 280 235 Apprax. Current Capacity [ma) | 2060
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11.2 Through Hole Components
At this time, Through-hole Components are under development.

The Plated Thru-hole Calculator is used to create Through-Hole component
padstack data.

Soon there will be Axial and Radial Lead Components, DIP & SIP Components
and then connectors and many more. We are working with IPC to develop a 3-Tier
Through-hole library concept to satisfy all industry requirements.

We are considering a maximum lead size in a minimum hole, nominal hole and
maximum hole. Each will have a corresponding pad size to accommodate the
current carrying capacity of the component lead size.

Close all windows and return to the Main Menu

@ PCB Libraries IPC-735x |LP Wizard - Version 2.202.0d

o PCBL's IPC-7351

LP WIZARD

Features enabled:

* VIBWER™

> CALCULATOR S PSS Sol s ek et
» PCB=— IPC
- LIBRARIAN Libraries Cﬂ

- WIZARD

B Copyright 2005, All rights reserved, PCB Libranes, Inc.
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12 VIA CALCULATOR

12.1 Calculating BGA Vias

The Via Calculator was created out of the demand for calculating the perfect via
size for every BGA pin Pitch or Via Fanout Grid.

At the Main Menu select the Via Calculator Tool Bar button.

@ PCB Libraries IPC-735x LP Wizard - VYersion 2.202.0d

o PCBL's PC-7351

A LPWIZARD

Features enabled:
< VIEWER™
2 CALCULATOR the OFFICIAL land partun_ fool created by:

" PCB==' IPC
> LIBRARIAN Libraries C
> WIZARD

& Copyright 2005, All rights reserved, PCB Libranes, Inc.

The Via Calculator is actually two calculators in one. The BGA Via Calculator
calculates the best size for a via based on BGA pitch, pad diameter and minimum
allowable pad-to-via spacing. Once this information is entered, click the Calculate
button in the BGA Calculator Group box. Two vias will be displayed surrounded by
white circles that represent the adjacent BGA pads.

The Application Calculator is used when parameters, other than BGA, will be used
to determine the via size. Note that white circles denoting BGA pads do not
appear when using the application calculator.
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[T]|PCB Libraries ¥ia Calculator
il 2]
Environment  |B - Mominal -

Yia Viewer

All dimenzions in mm "Calculated values
BGA WA Calculator
tin. Pad to
Fitch Fad dia Yia Space

hoo ~| @ ~ | 015
Man. Via Pad dia. 55

Application Caleulator
Mumber of traces
between vias L
Trace Width 15
Space Width 15

ia Grid 1.00

ia Statishical Data Pad Stack
A ; taw Drill Set Thicknezs  *Fatio ;1] Pad Anti-Pad Thermal I Thermal 0D Spoke width  Solder Mazk
FLvN 175 7 55 75 55 75 0.25 0
c ; Approx. Curent [ma] — ™Wias req'd Finished Hole ia Mame
unen
Capacity 730 1 28 WIAZEHER Export to PADS |

To demonstrate, select a BGA pitch from the Pitch pull down menu. Note that
only pad sizes appropriate that pitch are available in the Pad diameter pull down
selection.

Next, select a Pad Diameter. Note that a minimum value is suggested for Min.
Pad to Via Space. You can alter this value if desired but generally it will be the
absolute minimum that should be applied.

Finally click on the Calculate button in the BGA Group Box. A maximum via
pad diameter is calculated and displayed in the BGA Group Box. Additionally the
Size and Space for one Trace is calculated and applied to entries in the
Application Calculator. In this case the BGA pitch determines the Via Grid.

Via Statistical Data is calculated to produce the Aspect Ratio for a maximum
Ratio of 7 to 1 and Power Capacity is calculated for 1 via.

All information about the Pad Stack is calculated and displayed.

Data generated by the BGA Calculator can be modified in the Application
Calculator to create different solutions with varying number of traces, widths,
spacing or grid. Additionally, the statistical data may be changed to produce a new
aspect ratio based on board thickness or calculate the number of vias required to
accommodate current requirements.
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Warnings may appear to alert users when good design practice has been violated.

Note: Entries in the BGA calculator will fall through into the Application Calculator
but the Application Calculator has no effect on the BGA Calculator.

@ PCR Libraries Via Calculator
i 2]
Environment  |B - Mominal -

Yia Viewer

All dimenzions inrm “Calculated walues
BGA WA Calculator
bin. Pad to
Fitzh FPad dia Yia Space

noo «| Jos0 w| | 015
*Max. Wia Pad dia. .55 Calculate

Application Calculator

Mumber of traces
between vias L
Trace ‘width a2
Space Width 12
YYia Grid 1.00
‘ia Statistical Data Pad Stack
4 : taw Drill Set Thickness  *Ratio [:1] Fad Anbi-Fad Themal I Themal 00 Spoke Width  Solder baszk
Fiv 7 &0 a0 0 &0 03 0
C : Approy. Curent [ma)  MWias reg'd Finizhed Hole Yia Mame
Linen
Capacity as0 1 pell] WA I0HED Ewport to PADS

For a new demo, use these settings:
Environment: Least

BGA Pitch 1.00mm

Number of traces between vias: 2
Trace Width .1mm

Trace Space .1mm

Select the Calculate Button and watch the Pad Stack values change
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[T]|PCB Libraries ¥ia Calculator
il 2]
Enviranment | - Least -

Yia Viewer

All dimenzions in mm "Calculated values
BGA WA Calculator
tin. Pad to
Fitch Fad dia Yia Space

oo «| 050 ~| | 015
Man. Via Pad dia. Calculate

Application Caleulator
Mumber of traces
between vias Z
Trace Width 1
Space Width 1

ia Grid 1.00

ia Statishical Data Pad Stack
taw Drill Set Thicknezs  *Fatio ;1] Pad Anti-Pad Thermal I Thermal 0D Spoke width  Solder Mazk
fzpect o
Ratio 7 50 70 50 70 025 i
c ; Approx. Curent [ma] — ™Wias req'd Finished Hole ia Mame
unen
Capacity 730 1 28 WIAZEHAD Expart ta PADS

The Blue Pad is the via annular ring and the Grey is the Plane Anti-pad. The goal
is to never have the trace cross over an anti-pad to insure a clean return path on
the reference plane.

Notes:

The Least Anti-Pad = 0.45mm over the hole size
The Nominal Anti-Pad = 0.50mm over the hole size
The Maximum Anti-Pad = 0.55mm over the hole size
The Minimum Hole size = 0.20mm

Note: If you are Using PADS™, you can use the “Transfer” Button to import
the Via Padstack Data directly into the PADS / Setup / Padstacks / Via menu.

Return to the Main Menu for the next session
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13 Quality Control

13.1 Send Your .Pfile to PCB Libraries

PCB Libraries, Inc. offers a full range of quality control checks on all CAD Land
Patterns created by the LP Librarian or LP Wizard. Let PCB Libraries, Inc. help you
quality control your library data. That'’s right - PCB Libraries, Inc. will quality check
your LP Librarian or LP Wizard .P file data to the manufacturer's component
dimensional data PDF file for no charge! At the same time, you will help build the
world’s largest standard CAD library to eliminate duplication, and automate
electronic product development!

If you are using PADS Layout, we will also check the final Land Pattern Decal and
Part-Type to ensure maximum quality.

To send in your library data for quality control, please:

1. Name the .P file with the respective Land Pattern name.
Example: SOP80P1425-64N.p
In the SOP80P1425-64N.p file, please enter as many Attributes as possible:

a.

b.

o

s@ oo

PCBL.Component: Component Dimensional Data created by the
Calculator

PCBL.Process: Environment Dimensional Data created by the Calculator
Description: Either created by the Calculator or from the component data
sheet

Manufacturer: Texas Instruments

Mfr Part Number: XYZ123

Standard Name: JEDEC MO-169AB

Also Known As: TSSOP64

On Line Link: http://www.ti.com/XYZ123.pdf

PCB Libraries, Inc. will return either:

1.

2.

Confirmation that all the data was correctly entered into the LP Librarian or
LP Wizard, or

The corrected data and updated files along with a QC report of what was
corrected

What will PCB Libraries, Inc. do with the data?

1.

2.

Add the new .P file to the IPC-7351 library in the 3-Tier format and update
the free download center to share the data with the world.

Add the PADS Layout Land Pattern Decals and Part-Types to the master
IPC-7351 libraries and make them available for everyone to download.
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Send the PCBL .P file to: Quality@PCBLibraries.com by selecting the email this part
and copy / paste the Land Pattern name in the “CAD Data File” folder. See below.

[ PCB Libraries LP Wizard Q@@

File Aftributes CaD Platform
Part Mare |QFPBDP1 T 2A20-50N " Update CAD data only
i
Decal Mame |QFPE0P 72012320-80M i~
Library Directory |C:1Pad$pwr1|_ib Browse 0
~
Library Marne |Wizard ~
CAD Data File |C:1Prc-gram Files'\PCH Libraries LPWCAD DatalMizard p Browse * PADS
" PADS ASCI
~
Layer Assignments o~
Silkscreen 26 30 Qutline 25 i Ve ~
Soldermask 21 Courtyard 20 r email thiz part e
Pastemask | 23 Assembly | 27 (M5 Outlook. only]
Part Attributes Output Options
Attribute | alue [double-click attibute name to edit) |
FCEL.Component  QFF;FS 800;16;24,80;16950,;17450,22950,23450,700;1050,300;450,0;... " Manual ;
FCEL Process F ;50501 00;50;200;200;200;250,350,350;30 ' Automatic”
Geometry Height 2. 45mim *PADS must be open
Description QFP.0.8mm pitch rectangular;80 pin, 16 pincs 24 pin, 14.00mm L 20.00... for autornatic import
Standard Hame
Alzo Known A [v Create Part
M anufacturer W Create Decal
bfr Part Humber
Or-Line-Link
Create ‘ Cancel ‘
A

The following dialog box will open and all you have to do is select the OK button.

(5] Mail Library Part E|Elg|

To: |Qualitw@PCELibraries.com

Ce: |

Bee: |

Subject: |Chec:k library part for quality azsurance

Text: ||

0 |

QK | Cancel |

A

Let PCB Libraries, Inc. perform quality control checks all your library data and help us
eliminate worldwide duplication of effort by sending us all of you library .P files.

Any guestions regarding this service please contact — Tom@PCBLIibraries.com
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14 HELP FEATURE

14.1 Help Contents
At the Main Menu select the Help ﬂ Tool Bar Button

[5] PCB Libraries IPC-735x LP Wizard - Yersion 2.202.0d

il 8] &|=|ml%| % @l 2|

LT
~—y
=20

s PCBL's IPC-7351

LP WIZARD

Features enabled:

> VIEWER

» CALCULATOR® the OFFICLAL land patern ool creted by
. PCB=" 1PC
* LIBRARIAN Libraries C

> WIZARD

@ Copyright 2005. Al rights reserved, PCE Librarfes, Inc.

The Help Menu is broken into three sections — Contents, Index and Find

Help Topics: PCBL LP Help

Contents | Index | Find |

Click a topic, and then click Display. Or click. another tab, such as Index.

@ Inztallation

@ b ain b enu

@ Library Search

@ SHD Viewer

@ SMD Calzulator

@ W arning Meszages
@ Maming Comventions
@ Construction Wizard
@ FTH Calculator

@ ia Calculator

Dizplay | FPrint._. Cancel
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In the Contents Section select “Naming Conventions” and then select SMD
Land Pattern Names

Help Topics: PCBL LP Help

Contents | Index | Find |

Click atopic, and then click Display. Or click another tab, such az Indes.

@ Glozzam
@ Inztallation
@ b airy b e
@ Library Search
@ 5D Viewer
@ ShD Calculator
@ Warhing Meszages
l:@ M aming Conventions
E SMD Land FPattern Mames
Mame Syntan
@ Component Zero Rotations
@ Conztruction Wizard
@ PTH Calculatar
@ ia Calculatar

Cloze | Frirt...

Cancel |

-~ PCBL LP Help

File Edit Bookmark ©Options Help

QontentsJ Index | | Frrint |

SMD Land Pattern Names

Component Land Pattern Name

BGA, Inch Based (1.27mm £ 0.03" Pitch)

BGA, Metric Based (1.50mm Pitch)
BGA, Metric Based (1.00mm Pitch)
BGA, Metric Based (0.80mm Pitch)
BGA, hetric Based (0.75mm Pitch)
BGA, MWetric Based (0.65mm Pitch)
BGA, Metric Based (0.50mm Pitch)

BGA, w/Staggered Pins (1.27mm Pitch)

Capacitors, Chip
Capacitors, Tantalum
Capacitors, Aluminum Electralytic

Ceramic Flat Packages
Column Grid Array's
Diodes, 2 pin

Dindes, MELF
Diodes, Molded

BGA127P + Mumber of Pin Columns X Mumnber of Pin Rows - Pin Qty
BGA150P + Mumber of Pin Columns X Mumber of Pin Rows - Pin Qty
BGA100P + Mumber of Pin Columns X Mumber of Pin Rows - Pin Oty
BGABOP + Mumber of Pin Columns X Mumber of Pin Rows - Pin Oty
BGAT5P + Mumber of Pin Columns X Mumber of Pin Rows - Pin Qty
BGAG5P + Mumber of Pin Columns X Mumber of Pin Rows - Pin Qty
BGAS0P + Mumber of Pin Columns X Mumber of Pin Rows - Pin Oty
SBGA127P + Mumber of Pin Colurnns X Number of Pin Rows - Pin Oty

CAPC + Body Size in Metric

CAPT + Body Size in Metric

CAPAE + Diameter + W Height + H

CFP127P + Lead Span Mominal - Pin Qty

CGA + MNurnber of Pin Columns X Mumber of Pin Rows - Pin Oty
DIOSMA, B & C or DIOSOD-123

DIOMELF + Body Size in Metric
DIOM + Body Size in Metric
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14.2 Help Index

Type in a “Keyword” or you can select from the list. Select “Glossary” & “Display”

Help Topics: PCBL LP Help

Contents  Index }Find ]

1 Twype the first few letters of the word vou're looking far.

Glozzary

2 Click the index entry you want, and then click Dizplay.

Analyzing Resulks -~
Autornatic [mport to PowerPCE =
BGA Calculator

Calculator Meszages

Component Zero Rotations

Creating Multiple Parts

Finding Fartz

Inztallation

Installed Options .
IPC-735% Component Family

b air b ey

b anual Import to PowerPCE

Mame Syntax

Open Filz Messages

Perfarming a Calculation

Flated Through Holes i

Dizplay | Cancel

2 PCBL LP Help (=13

File Edit Bookmark Options Help
antentsl Index | Hact J Print |
Glossary
Aspect Ratio *
In the context of evaluating a Via this is the relationship between the hole and the thickness of the material the hole will
penetrate. This is important because affects the ability to properly plate the barrel of the via in the board fabrication process.
The aspect ratio is calculated by dividing the hole diameter by the material thickness.
Aspect ratios of 7 or less are generally reliable,
Aspect Ratios greater than 7 should be avoided.
Attribute
Attributes are header descriptors used to categorize the Values which are the object a search. Such attributes would
"Manufacturer”, "Fart Mumber” ar "Part Type" for example.
Environment
The environment refers to the conditions in which the PCE (land pattern) will be required to operate.  The SMD Calculator has
three basic default environments.

« A Most - Design for reliability (medical or aerospace applications); maximum land pattern features

= B - Nominal — Design for ranufacturability (consumer electronics); design can be built by the most number of

vendors.
e C-Least - Design for miniaturization (cell phanes, PDA'S); smallest allowable land features. v
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14.3 Help Find
Using Help Find is another way to locate key features of the LP Suite program

Select the “Minimize database size (recommended)” and then select “Next”

Find Setup Wizard

Find enables you to search for zpecific words and
phrazes in help topics, instead of searching for
information by categaon.

Before vou can use Find, "Windows must first create a list
[or database], which containg every ward fram your help
file[=].

To create this lizt now click et

{* Minimize databaze size [recommended}

" Magimize search capabilities

" Customize search capabilities

| Hent » | Cancel

In the “Find Setup Wizard” select the “Finish” Button to start creating the word list

Find Setup Wizard

Click. Finish ta gtart creating the ward ligt. This process
may take a while, but you only need to do'it once.

Once the list has been created, pou can click the Find
tab to gearch for specific words and phrases.

¢ Back Cancel
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In the Help Topics select the word “Display Options” and then select “Display”

Help Topics: PCBL LP Help

Enntents] Index  Find ]

1 Twpe the word(=] you want ta find

Clear

2 Select zome matching wordz to narmow your search

Optionz. ..

[~
[=
|

Bebuld...

3 Click a tapic, then click Dizplay

About Vias

Analyzing Results

Automatic *Wizard to PowerPCE
Calculatar Messages

J BEERE

Component Zero Botations
Creating Multiple Partz
Findirg Parts ﬂ

|3EI Topics Found | | Al waordz, Begin, Auto, Pauze |

| Dizplay | | Cancel |

Select the Display Button to retrieve the help data

2 PCBL LP Help =13
File Edit Bookmark Options Help

Enntents] Index ] J Prrint J
| Component Zero Rotations
Fin 1 locations (top view):

=2

s Parts with pins on two sides - Left side, top pin
o Parts with ping on four sides - (for pin 1 cormer) Left side, top pin; (for pin 1 center) Top side

|

|

«  Twn pin devices — Left M
o Ball Grid Arrays (BGA) - Left side, top pin

|£

Close all Windows and Start Building Library Parts
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