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1.0 HJ’FJ [fl',;,?["?éif'%ﬁﬁ%’ﬁiﬁu Design Guideline For Printd Circuit

Board Assemblies

1.1 F'py  Purpose
EaL e B L e B N a1 R P g
il DRGSR E ke[ PR O S5 o g T RS « R B A
R RIS BT T PR D RS RIS e R R IR R

R e [ty =0

Surface mount design is a team effort. Designers cannot ,by themselves ,produce a
surface mount design that will utilize all of the benefits of a surface mount technology and be
cost competitive . The implementation of a surface mount team,consisting of
Design,Purchasing,Process Eng.,Product Eng.,Component Eng.,Test and QA is the most
effective way of ensuring success.

1.2 gmfE!  Scope
HEL e RIS TR P IR £ e P
”F‘ b ﬁmﬁﬂw TR POl R RIS A AR R o 53 FUZRIERSRS E | 2T Solectron F SMT
= PTH L[l & & f VG R A pranb T o %ﬁiﬁfﬁﬁ%ﬁ?ﬁg@%%ﬁﬁﬁ? Solectron F%;%Hm
AV 2 ] OB SO S IO o T DT R F%’TFH > [
FEBIT L R - [N Soletrion i a}ﬁv Y A SRR
S e e o T SEE LR

The information in this document illustrates the key items that highly influence the
manufacturability of mixed technology assemblies. Use of this document and the more
comprehensive specifications referenced will maximized Solectrons  success in this
production of surface mount technology(SMT) and pin through hole(PTH) assemblies. This
recommendations for board design are based on the collective knowledge of Solectron’ s
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Design Centers and its worldwide manufacturing locations.

For products requiring High Density Interconnect(HDI) design,such as cell
phone,pagers,mobile computers,ect.,please reference Soletrion” s or “Cell Phone |High
Density Boards Manufacturing design guidelines”.That document provides the parameters
unique to those product types.

1.3 & Definitions

M B i Al SDC-10-011719 Fl T -

Refer to document SDC-10-011719 for definitions used in this design process.
1.4 DFM=2#J [ References Documents for DFM

IPC jﬁ?“ IPC Pin through hole IPC-SM-780

IPC AR I

IPC Surface Mount Design& Land Pattern IPC-SM-782
IPC {2 {1 |PC Workmanship Standards IPC-A-610C
IPC U e 2 Yk

IPC Design and Assembly Process Implementation IPC-7095

1.5DFF 2#3J = References Documents for DFF

PCB ] (=l it

PCB Fabrication Specification Procedure CORMTL-10-004019
I R s e
Generic Standard on Printed Board Design IPC-2221

B FIS A e
Sectional Design Standard for Rigid Printed Boards IPC-2222
HDIE*“’r%%ffJﬂ,E,p JI%EJFTF'&T?[

Design Guide for HDI and Micro-vias IPC-2315

1.6 3 =Epi7;k  Safety Requirements

f'1 Solectron F%%Eﬁﬁ’?éjgf‘wﬁ[}[?ﬂ Flihﬁﬂ@gugug[j«ﬂf% FUTER [ 2 Ay (EIR
FIRIRL 1 7 A 2 € g s OBt 4 4 BRI e JRIAie o efiat i d 2 -
I FT;H/ TERSTRIRE R = A0 FF IR o o & iy o o = TR 71 -
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IRRERTFIRVA TS T 5 — sl e -

All products designed by Solectron must meet customer requirements and all applicable
safety standards, but more importantly,any design that presents any safety hazard must be
identified. Management has the responsibility to ensure design safety.Any safety issues must
be properly documented and reviewed with the customer. Safety issues ,until resolved,will
prevent the program from moving to the next stage of development.

1.7 \=]  Dimensions
[&ZERIE H FEf 7\ EI”F’?EJ JE}“&TJ ?:‘—,T\lélfj[\l_\j *QFE_ = b/ JQT’ [JQ—/{\%‘—" F”E 5] 8

TEER TR Fwﬂﬁﬂﬂ *](1.000 (25.40 ] -
Unless otherwise specified ,all dimensions are in inches to three decimal places,with

millimeters to two decimal places in brackets(1.000 [ 25.40] ).

FIRIFE * S8 7] I B ol 57> O ™ 222171 (0.001inch,0.05mm)
- B RIS %ﬁﬁyﬁéﬁﬁﬂiﬁiﬁi o My ERAVEL - F%?FT (B (B R L T o el |
- S O -

Important Note: Metric dimensions may not be exact conversions as the intent is to use

standard increments (0.001inch,0.05mm) for pad sizes,spacings,clearances,etc.. It is strongly
recommended that designs utilize a single dimensioning system and not simply convert units.

1.8 @R i1fiTf Change Requests
?Jﬁ@%‘%%@ RBATETRER ~ (ST~ B IpEs s - %& ;fﬁ@ Solectron % f&f[ 1=y

%Ejr W H T ’éﬁ*ﬁpi] Ffjij = o P9k Solectron Technical Center,Building

1,Milpitas, California, 95035

To make request for a change, correction, additions or information on references contact
Director of Design, Solectron Technical Center,Building 1,Milpitas, California, 95035 or your
local Site representative.
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2.0 E{J’fjﬂ%"—ﬁﬁ%{ﬁﬁ@ﬁlﬁfﬁﬁ?} Manufacturability Guidelines For

Printed Circuit Board Assemblies

2.1DFX (XI%‘?r) DFX (Design For X)

211/ Introduction

.il%ﬁ’rﬁkiﬁp%lﬁﬁ@g > fYZ¥ PCB ﬁ“r’%ﬁjﬁm’%¢gu RN > JiE S ’F‘g o
TEACEET if“v X%ﬁﬁﬁ %ﬁﬁs@ﬁﬁuuﬁﬁd%ﬂjﬂg?ﬁ o FplIEY X ST HIIE LF—T& ' F RS
Popy B o A RARLE S T RAGHEE - M l'*%%!iﬁﬁ:‘} IS

The majority of factors affecting the quality and cost of a PCB assembly are determined
during the design of the board.At the assembly level a summary of the key board design
factors will be restated under the topic DFX,Design for X,where X can mean F for the PCB
fabrication,A for assembly, T for test,M for manufacturability,etc..

2.1.2PCB iy DFX DFX for the PCB Assembly
By = M PCB LEIERVE IR ET ~ (S5 OISR GRS U
@ﬁ]"e,j/f o lﬁﬁf%%r  DFX ~ DFM A DFT jiu Wfﬂil‘%@ AR A - e
fid o ST Pt DEX RN F o~ S £ i -

DFX To achieve high quality cost effectiveness on a PCB assembly, the design process
must be done on timely and highly collaborative basis. The Design, DFX, DFM and DFT
engineers must all be in an integral part of the design process.A good template for an
interactive DFX design review process is:

SHESRAE  Design Review Process
lu%?rf? ¥, Design Activity DEM/DFT /= £, DFEM/DFT Activity

Review

dﬁﬁ]ﬁ%ﬁﬁy Design Strategy Review
‘ H et el s TYOUUWifing ‘ WA R E L ) Physical Design

‘ %_éﬁ%ir%gff Logic Desigﬂ—\>‘ F{‘ 3&[[]‘[‘%%’7};% = Design for Testability

Progress Reviews

‘ ?LE’J#‘%iﬁ Prototype Build

/‘ﬁﬁl’ﬁgﬁﬁfﬁ} Hardware Review
‘ fﬁ?f‘?ﬁnﬂjxﬁ} Final Design Pass
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2.2DFM (E;'J JI%‘:H DFM (Design for Manufacturability)
2.2.1{H /" Introduction
SRRV ] 0 B USRI AY PR AR B R o N 1 DFM [
SRl e TR R T B pVRER A VAT I TR ERYOER O [
ASPOF|R] s p SRR FLYEOR R AR ES > A finish SRR RS T E e
[FSpoms 4 LT =g Sy I R F'@%Bféﬁ%%@wﬁ ’

The following DFM factors must be considered before beginning a board design so that
the completed board assembly will be as manufacturable as possible.The type of soldering
processes, automation considerations, component preferences, panel utilization,tooling hole
positions, fiducial positions,label positions,board finishes and testing requirements are all
critical steps in making the design manufacturable at the lowest possible cost.

2.2.2 FEHEE T EHEEt Assembly Soldering Process Complexity
PCB 5l 7 |3 e g T }?@?Jr fEqn b SRy R ] [ E*FHE‘F?FI‘%@I‘%

BT o T e sE o iR PO T 2R A

PCB assemblies should be designed to use the least complex process possible, thus
minimizing the assembly cost and maximizing yield and reliability.The process types
available, in increasing order of complexity,are:

Card Layout Component Types Solder Process
Single sided SMT only 1 reflow
Single sided SMT, reflow compatible PTH 1 reflow
Double sided  SMT only; passives only on back 2 reflow
Double-sided  SMT only; actives on back 2 reflow
Single sided SMT; standard PTH 1 reflow, wave solder
Double sided SMT; passives only on back; 1 reflow, 1 epoxy cure,
standard PTH wave solder or
2 reflow,wave solder
Double sided SMT; actives on back; PTH 2 reflow,wave solder
wi/selective fixture or
Pin-In-Paste
A EFRya o i CRE - 2ur VS -

(A R~ =2 SR P

Note: Any special PTH components(non-wettable,heat sensitive,back
side,press fit, etc.) will add a process step and/or a manual soldering process.
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2.2.3 E’l‘g‘w@ﬁj[]iﬁ]ﬂjiﬁﬁ?}%?r Designing for Automation-General Guidelines

s EELET M (RN H Fﬁé@é:&%{ﬁﬁ‘ Work with assembly engineering to
establish various standard assembly sequences.
» RIS R R T S B T AR

Particularly avoid designs that will require manual insertion,placement ,dispensing or
soldering.

FERSIR B e S I - )

Keep the board size within the limitations of all of the equipment needed for the
assembly process .This following equipment to be considered is:

% g% Screener

x f% ﬁl%ﬁﬁj Glue equipment

* fﬁ?@?ﬁvﬁﬁf Pick and place

X jﬁ b F%WPJ Insertion equipment

* BSEY A Vfg[‘/jﬁ k F%’“ﬁﬁj Robotics placement/insertion equipment

x PR LEGE Wave solder system

% Yo E 2 Reflow system

X %ﬁﬂl%ﬁﬁj Cleaning equipment

* 3EU%§??&$$ F%WPJ Test and inspection equipment

* TR E'J?ﬁ?@h’?‘fﬁ'ﬂ/ Jﬁ SR RS ﬁﬁﬁi *WF",E ?I’TFJE\HJ‘ > folE R

7 PR » o RO S

Observe the proper component spacing and maximize to allow for the proper
manufacturing tolerance when using pick and place/insertion reworking,
testing, inspecting, and fixture equipment.

R ﬁf‘l’fFE'@E‘(fﬁi £ ]* { Minimize the number of unique component part numbers.

2.2.4 7 [F=2prEE  Component Preferences

A ] AR A ALY T SRR T S

i
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flfaE v~ 1 PCB ARSI 2WZRITE ! - Mg SRR DFM IGERVIL -

The board size and connector configuration is dictated by the individual system packaging
requirements. These decisions are critical in determining the processes required to
manufacture a PCB assembly,and influence the DFM decisions to be made.

» PRSI T B B o R RSO R
B UM [ o AL SRR R O i 0603,0805 A1 1206

LA I v U Bﬁj T f9 i 911 0201 or 0402 % -

Choose the least complex package that will provide the required function. Avoid selecting
a fine pitch device when a standard pitch device is available and fits the design .Avoid the
use of very small chips like 0201 or 0402, when the card density would allow for larger
devices such as 0603,0805,and 1206.

TP R I PR TR I Bl e HIERLFE > . P

F5 240 °c JOTBNAAR YL IR o T RS RO ok T

Ensure all parts are compatible with their intended assembly process. That is ,components
must be to withstand the reflow temperature of 240°c or the wave soldering process, if
applicable.All parts should be able to withstand the aqueous cleaning process.

o HER ST T liﬁ%p I[El 5] Avoid use of certain components on the bottom side -

C BB IR PR RUEER ] 0603 AIRI T UM > U SOTs STV,

D-packs,MELFs # SOIC R-packs -

In areas exposed to wave solder avoid 0603 and smaller chips,SOTs,tantalum capacitors,
D-paks,MELFs,and SOIC R-packs.

* (T AIH 9% UN PLCC,oscillator, MQFP «
Heavy parts and tall parts such as PLCCs,oscillators,MQFPs.

o A IR S B R A S5 O BGA - Parts impacted by two reflow cycles such as
BGA:s.

o TR REER E'Jp’va—*rj—‘ﬁcﬁq@ jéﬁzﬁ} 0.150[3.75] (fi:# 0.120[3.00] ) -

0.200[5.00]9REHEFi* I {4~ DFM = FH -4t fiy 7 | -

Avoid the use of parts taller than 0.150[3.75] (0.120[3.00] preferred),on the wave
solder side. A spacing of 0.200[5.00] may be used with DFM engineering approval.
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2.2.5 SMT fiFB(TfF'I' SMT Component Placement
o PR T i H ] o T RO RIS R SO S - L) R [l
Hh TE RIS £ o [ R B g sy Il TR AR -

Land patterns must not be shared. Do not combine two or more land pads together to

effectively place two devices on the same pad - Do not combine pads to create a

dual footprint to accommodate two different package types.

« SMT 7~ [t Fllpjr—rﬂ T‘%j*[g{(ﬁjm ]iﬁﬁﬂﬂlfl[—glﬁgfhj ﬁ[g@@%sMT ﬁ?U%HIF[J[ﬁ‘lE&—H}E
T [ FUITE TSRL O E B4 9 0.20005.00] - 7 S5 b
ST [WESHE SMT [ofi b » H Rl 4 FiRL 0.200[5.00] » BT~ VRS gl £

0.150[3.80] -

SMT components should be placed such that their body and land patterns do not interfere
with the conveyor in the SMT process. The preferred clearance is a minimum of 0.200[5.00]
from a conveyor’ s edge . On double side boards , the clearance on the first pass SMT side
must be 0.200[5.00],the second pass side clearan ce must be 0.150[3.80].

* DL LN IR VRS o e TR R AR EAg: 0.200[2.50](9- s | FHAE -
Componets can be a minimum distance of 0.100[2.50] from the card edge if:

* ﬁHTuﬂJ 2 i]ﬁﬁlﬁ? 57 the edge in question is not a conveying edge .

* AT PO _BEE IR S - the card is in padel or has breakaways
added.

* AR S 2 3 (i DFM T RTRL g e (F RLigly (et

f~)  the card will be processed in fixtures(Consult your DFM engineer to determine if these

conditions are applicable to the design.)

PR T (S R %ﬁ*ﬁ? » TR “%ﬁﬁd[q LTI SMT 7V [e] 40 E |
PLSp il - S5 B FEI#IH[ - &4 0.150[3.80] - B NE Fﬁ#[*ﬁ FYfs ] fifikL 0.200[5.00]
(B pLET “SMT RIZEH" (P9 PTH /SM W] ) o JEIERVEY - IR 8% 2] SMT
T (TR R g PSR S

There must be adequate clearance between PTH device leads and SMT components on
the backside of the board to allow for a selective wave solder fixture. This general clearace is
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0.150[3.80] for small chips and 0.200[5.00] minimum for larger devices. (See the PTH /SM
dimensions in the “SMT Spacing Rules ”  for specifics). The measurement is taken from
the edge of the PTH land to the edge of the SMT component body or pad ,which ever is
closer.

2.2.6 Pin-In-Paste l%?p’%ﬁ? Pin-In-Paste Design Parameters
2.26.1 /7 Introduction
P-I-P AZGERL~ SRR PRI SERE U P I R
@?U%JF%@P o PFEFL ek FE LR A T NS o P-I-P S b - AR
BB (RO SERET RS BT IR
BRI 22 %@Fﬂ’rrﬁéﬁgfﬁ[&@ﬁ}ﬂ@ ° xﬁfé P-I-P (fil7& - ﬁfj’*ﬂfﬂg'ﬁi%ﬁl R
YT SR lﬁ'i'irﬁ FET R D RIS (U O R » A e

Pin-in-paste (P-1-P) assembly is a method of soldering pin through hole components to a
card assembly without using wave soldering or hand soldering . This technique is also
referred to as Paste-in-hole or intrusive reflow.Pin-in-paste soldering can reduce the amount
of selective point to point solder and hand work on an assembly. This will increase throughput
in a high volume process and elimilate the quality problems associated with glued
components and hand soldering . The P-1-P process is normally used on the second pass side
of a double sided card assembly but can apply to both sides with the correct lead length and
retention propertied of the component.

I%%%Eb’r Design parameters
o SR P-T-P AR R A BT VR, £ 0.063[1.60] © iy F—%’% RIS
7)’[0 , i“"E' ﬁﬁzﬁyaﬁgj 7L 53 o fi P-1-P %}}E'I&%FII , EIW/\ 3'“[7JJLJ1EI_71'3 T ﬁL 100% >
P IF=— A e Ed ELE#?"[F'F | 50%fiviE A (IPC-A-610 class 2 HFEEL 75%) - fol

b R OB E A i fORAIELY < RLE T Y ¢

The recommended maximum raw cards  thickness for using P-1-P is 0.063[1.60]. The
plated hole is harder to fill on thicker cards and can result in insufficient solder joints. Scince
some hole fill will be less than 100% on some P-I-P solder joints an assembly fabrication note
is required indicating 50% hole fill(IPC-A-610 class 2 recommends 75%) is allowed when
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P-1-P used. Insure the electrical designer is aware of the hole fill limitation and this is
appropriate for the circuit performance .

* {0 ] 0.010[0. 2504 | 2B T i - AR FL > T AR [ 0 eHEIBO PR
EI | FIUE%LTL’EI @’ﬁ@[@@ﬁ%o fi’i’ﬁ’ﬁj (Eyjﬁ};{:}{%ﬁ‘i[ FU) HJ—F’JhF[LJerd:&&\;& -, —HIE:.
%?U?ﬁ?@%ﬁ@ﬁﬂ%l pH%0.020[0.50] = LfyI 1 (I 1)

A minimum annular ring of 0.010[0.25] is recommended. Smaller annular ring diameters
can result in solder balls under the component around the PTH leads and delamination during
the rework process. Where possible, include teardrops on all tracks less than 0.020[0.50]
connected to the pad. See example 1(Figure 1).

. jﬁ%ﬂﬁﬂﬁ-[%?J'“E-[EIfJE§%<i% Li 1517 QIO ae IR RSPy ige |
IR o RI-TpoEs > T SURLBRSHRE] > 1] ﬁif“’ﬂ“'? Feoi e FLE2HIFT 3
([ﬁ[ 1)

The pin cross section to hole area ratio should be 1 to 1.5-1.7. Larger ratios require more
solder paste and can cause paste printing problems. Smaller ratios,especially with round pins
can result in insufficient solder. See examples 2 and 3(Figure 1).

PRCEET o PR R IR R £ VRIS
e B R R R T IROFT I AR SRS o SR DEM SR
BIPTTIE 0] P-1-P 7 Bk R 07 [0 i AT U PRS2 2

N R 1P O RG (R 7 PR P

STV o 1 L e SRR TR SRS T ) b i A, )

No vias, component pads or ground pads are allowed in the solder paste print area around
the PTH component lead. Each PTH component location may require a different print area
and thickness of solder paste. Early DFM needs to be done with the designers to identify
components that will be attached using the P-I-P process . Solder paste dimensions need to
be furnished to the designer as early in the design as possible to identify the required paste
print clear area.(NOTE: All identified locations should be included in the solder paste layer at
1:1 with the pad . This ensures these will be addressed and modified in the stencil design).

* T R « TR SR P-1-P T By PRSEER (T
TR IR R LR 240° C O -
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Components are required to be reflow compatible. The designer needs to know which PTH
components will be attached using the P-I-P process so he can design or specify high
temperature components able to withstand 240° C.

+ R PRI (T 4 0.012[0.08% Y« % (FAI YIS (AT HTAL - [
RIS LSS Y o S ALY o R A R
ST TSRS - BLII A (1) -

Components require a minimum of a 0.012[0.03] standoff . A component body standoff is
required for each device and located out of the print area. If there is not adequate standoff
height the solder paste will be smeared by the component body resulting in solder balls and
solder shorts after the reflow process. See example 4( Figure 1).

- LB DR 53 [ 1 > T RTINS o SERLILEE BRI T 57 « B
IRz ] 0.01200.30] iyt oS Y o U IR T 788 ISR -

High lead count components like connectors require a pin alignment plate which is an
intrinsic part of the connector design. The alignment plate should have 0.012[0.30] standoffs
so the aligment plate will not contact the solder paste.

re
_1

SRR o BRI B o BSOS R A IR
FA T T o B R O R I o SR AT e e
T AT o B D PCB SEFRIE > 8] P ¥ 0.030[0.75] || 0.040[1.00] & R[4
for ol - b5 (L) -

Slots (elongated holes) are recommended for fork lock type retention pins. This will
reduce the fork lock thickness to hold area ratio and improve the hole fill. Round holes with a
fork lock type retention will require too large of a diameter and the solder paste will fall
out of the hole and result in an insufficient solder joint. To reduce PCB fabrication problems a
minimum slot width of 0.030[0.75] to 0.040[1.00] is recommender. See example 5(Figure 1).

» U9 () [RE6 % ThLI-0.010[0.25] to 0.030[0.75] = A 11 gy 54 iy

SR ﬁﬁﬁ;@@% fillet 757 -

Component lead protrusion should be from 0.010[0.25] to 0.030[0.75] long. Longer leads
can push the solder too far from the plated through hole,which can result in insufficient solder
fillets.
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+ 410603,0402,0201 'J‘EIfJ%E'IEI’!%fﬁ [FH1] pv ric-paks F%f?ﬂ&?ﬁiﬁf“ﬁkﬁ 0.075[1.90]

o B RE] P-1-P AR ] PIH S o] -

Small surface mount devices such as 0603,0402,0201 and small, should be placed
0.075[1.90] from through hole pads per Figure 2 to allow space for overprinting the PIH joint
for the paste in hole process.
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Example 1 q 0.008 [0.20]
et

Minimum Annular Ring Width

Annular Ring

Diameter
0.066 [1.65]

Hole Diameter
" 0.050[1.25]

Example 2 (“'!1\

Pin Diameter
0.031[0.79]
Annular Ring
Diameter
0.066 [1.65]
Hole Diameter
0.50 [1.25]
Example 3 I
Pin

0.008 [0.20] X 0.03 [0.76]

A 7 Surface
Example 4 —T—

Standoff Solder Paste
Min. 0.012 [0.30]

[ Minimum 0.030 [0.75] to 0.040 [1.00]

I- 7 N\
Example 5 T } ﬁ ; (= -]
Standoff oo = E T
Min. 0.312(;0.30] A A A-A

Figure 1-Examples of Pin-In-Paste Design Parameters
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Pin-In-Paste Stencil
Aperture (Overprint)

0603 pads PTH Land

or less

‘6 Stencil step-up
For Pin-In-Paste

01©|Q||©

O

0.050 [1.27] Max Overprint

4» Past PTH Land

0.010 [0.25] Minimum Aperture to
Step

A

—» [«

0.035 [0.89] for each 1 mil of Step
—p —

Figure 2-Examples of Pin-In-Paste Design Parameters

2.3 E-rﬁ%ﬂf'ﬁ%ﬁ Design For Panel Fabrication
23.1 [/ Introduction

SR PR > R (o ARl TR -

The guidelines in this section must be observed to ensure the lowest cost and highest quality
printed circuit assembly.

PCB [i'I') 7 B 1 | I%‘:P?y F—FIJE& f— B o IFF R R [ Yy
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R S FAERSEERL B9 T FIORIED B PCB ORI o I i RIS I E SR

4t » 4 4.00[100.00] x 4.00[100.00# R 13y A F7 b = (GLI 3)

Depending on size and shape,volume of boards to assembly, type and number of
components on board, the PCB thickness-the printed circuit board (PCB) may be designed
one-to-one (1-up) or many —-to —one (x-up) on the bare board panel. Cards smaller than
4.00[100.00] x 4.00[100.00] will likely be panelized for efficient assembly in
production .( See Figure3)

Bare Board Panel

| b

/

PCB Board
outlines

Figure 3-Printed Circuit Boards outlined on a Bare Board Panel
(4-up configuration)

232 TRy [Ty B NS ?FE'%EJ[*G‘;% general board size considerations for
panelization:
o A =AY Y AT SRR ERS AR UR Y 4 | B Rl 1R Y -

Board Size — The size and shape of the board has a significant influence on the raw card
cost .

* FrERN AT T 18.00[457.00] x14.00[355.60] - 45¥FE s M5 £ 20.00[508.00]
x18.00[457.00] - 7+ % — Solectron ﬂ“ %lj\ﬁjﬁj[%ﬁﬁﬁ’rﬁua@ 'l RLR IO « (S5

= RIS [ 3557 DFM T A))

The preferred maximum card size is 18.00[457.00] x14.00[355.60]. The standard
maximum size is 20.00[508.00] x18.00[457.00]. Larger sizes can be accommodated at
certain Solectron sites and require special equipment and processing .(Consult your DFM
engineer for the preferred panelization for any specific board.)

* PSS (I BGAICSP ~ B  JEEFSTUYER] S PRI R
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PP (G fGEAsT ) - DEM RIEATe) ST FERLETIPY ©

Width of the board (in the conveyor) relatlve to the board thickness has to be taken into
account when critical components such as BGA/CSP,fine pitch,shielding,etc., are assembled.
Early involvement by the DFM team is essential.

2.3.3 fEE I N Standard Panel sizes
O R E A EEOT RS P RL 12.00[304.8] x 18.00[457.00]x21.00[533.4],
18.00[457.00] x533.40] and 19.00[482.60]x 25.00 [635.00] = RIpAypEify— 4 [Z[EL ] - ° Bl
BRSO N o L S S I T W E e PRI PR

I g 2 RS e — AR AY R S AR S £ 3

Panel sizes typically available in the industry arel2.00[304.8]x 18.00[457.00] x
21.00[533.4], 18.00[457.00] x533.40] and 19.00[482.60]x 25.00[635.00]. larger panels are
generally lesss available. Depending on the sizes and shape of the circuit board , several
circuit boards can be contained on one panel. Putting multiple images(x-up) on a panel can
improve the cost effectiveness of the manufacturing process as long as the following
guidelines are used.

2.3.4 E'lﬁf“?‘;;ﬁﬁ%’ﬁlﬂﬂ Panelization Design Guidelines
RS s AR T SR R [ [ R Y R e
WV A=~ PSS A IR A P R R

Establish standard tooling hole locations in the panel array and establish one as the panel
datum. Tooling holes should allow the board to be assembled from either side and use the
same set of tooling pins on the machine toolings plates.

. ?E‘J'fﬁ[%’%iﬁﬁl%‘ phUIT > R U] B o] N RS © Choose the smallest panel
size on which the boards will fit in order to make the assembly easier to process.
o Y- fﬁLLE[ﬁfEﬁ@%?ﬁfjﬁxj IS FEN] 2 EY 0.093[2.40]+/-0.008 [0.20] (router [l i

preferred spacing between boards for a breakaway tab on the panel is 0.093[2.40]+/-0.008
[0.20] (router diameter).

< RS %ﬂ’?&ﬁﬂj&?ﬁ’ﬁ SERS "Jﬁﬁﬁi °

 Pre-routing should be done at the board fabrication shop underneath any overhanging
beyond the end of the part by at least the amount of the radius of the slot.

« BB 2D E Ry L 4 ETA9 0.100[2.5] 7 D i~ fii router » FIf:

_El
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5 [ PRI e ) <

There should be at least two holes per board with a minimum diameter of 0.100[2.5]. These
holes are used during the depanelization process if a router is to be used.

* B[ @J[ﬁl%% = PCB%{PQJ[@I I?F,Llﬂﬂ*ﬁa fol 'ﬂf‘ BRIl 1 s o

Specify on the PCB fabrication drawing that the boards are to be supplied in an array,
according to the array drawing number .

o AV ﬂlzljﬁrrﬁ%%[—}gt\" TDR »}JJ- %ﬁ ]L]EIJF
Controlled impedance boards require additional space for TDR coupons.

2.3.5 :U\ﬁ#@f&wﬁﬂ;"[qalﬁhj Required Panel drawing dimensions

FF=1. E‘[*’gﬁlfjfiTj fgt '53‘ ™ T I—\%I__ ! Jri}ill}[;{dgﬂj[i—J o Hi. I:L[WFUJ:\[\J IE' x;{l
@%E'[ﬁgﬁ%ﬂ%u\ﬁuvj p@fﬁﬁ =] (g_[ugﬂ 4) -

The panel dimensions shown are for reference only and do not represent the size of any
specific panel. Dimensions shown are indicators only of the dimensions required to be
shown on a typical panel drawing .(See figure 4)

12.00 Ref.
g [304.80]
8.800 [223.52]
i 3
8.600 [218.44] D
4.895 [124.33] e—teo &>— & ?2;2? ':g]f’
Board Datum
(12 places) \
I~
0.725 [18.41] - T @ @ @ ® @
Datum 0" o
-0.200 [-5.08) i
L 0.725 2.615 4.505 6.395 8.285 10.176 11.600
Eos'zoos] -18.41] 6.42] [114.42] [162.43] [210.43] [258.44] [294.64]
Do 11.80
" [299.72]
0.120 Dia. + 0.003 /- 0.000 [3.05 + 0.08/-0.00]
(4 places)

Figure 4-Ref. Sample Panel Drawing

2.3.6 [Y[[EH5 (=778  Dipanelization of Arrays
[ioed w13 sl e e A AR R o SRR ) e vl (I
] %}T IR PR “%?ﬁﬁi}%LE'lJ I EI‘F}F,E'UE‘W’%’}\T‘/[JFI‘ 7 o

The panelization process puts multiple board images-an array —within the panel. The array
design must adhere to spacing guideline to permit proper depanelization:
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S 3 IR 1A o B BRI SRRt 53 1 s (53 3
o EFF([ :

Separating circuit boards from the panel. Specialized equipment is usually required
for depanelization. Depanelization methods include :

. [*J'g,@ﬁ;t — R pJ ijqgk—f J‘F*Fj\pppﬁq Q]ﬁ?ﬁﬁysgﬁ;{:}ﬁ »p{ipl;ﬁ;[
ﬁ‘}?{‘ﬁ[ﬁﬂ EIfJﬂJJE%’?E'[ > PCB :L%i:@‘\’:ﬁ%h”?‘}fﬁﬁﬁ'\o ﬁ%‘{’?‘/i ﬂﬁqyﬁ?"ﬁxﬂj‘ » (HSERE %
FﬁpwJﬁﬂﬁulyau}ﬂu&ﬁﬁ’¢%§wﬁ&§aﬁ[’p%@h%—% ¥ il

@::E

e o BIER T RBERERTIOE L TR fh 0.350[8.90] o [y

— SEIR& R4 @
— "RE‘*T: ol

l

T

i
fl1-c5 0.775[19. TOVERES | « S (Yl " Gy P T oy 3t A ap 2 Sy = -

Routing method —the didividual boards are routed from the panel. The fabricator will either
leave the panel solid or partially route the board profile. The PCB assembly must perform or
complete the routing. This is costly and time consuming, but is necessary for small boards
with  ceramic capacitors near the board edges. At times on thicker assembles the waste area
must be routed away. Insure that there are no parts taller than 0.350[8.90] on the route head
side that are within 0.775[19.70] of the centerline of the secondary route path. Parts taller than
this dimension could hit the router head and damage the board.

o AREETEETCEYE - S H ﬁi T E— 4 PCB WW”\ HIIF4 5% 2.00[50.00] 3
TW TR TS T RSP o 5 R BT B B - [ tab &?ﬁﬁﬂﬁ%ﬁj%
T o FL Route and Tab 1% ﬁ%fﬁr‘p"A” A “B” > FRLEVEIE [ H7AY 0.093[2.40] &'
- EPTREHY (5~ 6) 0 7 [ PR P BB (P 8) - K-
U (% FEE R U TP

Route and perforated Tab method- the board vendor will route around each PCB
board,leaving connecting tabs 2.00[50.00] apart on each edge to hold the board within the
panel. Each tab has a perforated drill pattern design for easy separation after assembly. See
Route and Tab Method diagram(Figure 5and 6) option”A” and “B” for card less than
0.093[2.40] thick and greater. For component and trace line keep out areas around the
perforated tabs see figure 8. To prevent damage to components and trace lines maintain the
following clearances:

B 1206 ] PR R ORI U RNETS B 0.150[3. 801 /| B

All ceramic parts 1206 size or smaller and RNETS should be a minimum of 0.150[3.80] from
perforations .
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» PR gl S RNETS e T | ST 0.350[8.90] o PEIET- E i A

1206 [OFFZF1F > BIEes T ST 7 -

Larger chips and RNETS should be a minimum of 0.350[8.90] from perforations. Align
any ceramic part larger than 1206 with the axis parallel to the line of perforations.

FIPsss e S S T, 0.062[1.60]F9 -] fif -

Trace and leaded components should be a minimum of 0.062[1.60] from the perforations -

Option "A”

0.030 €.919
0030 =

0,010 L
[a.be—‘ Sl £ .
| | [0.75 DIA]
— 0 090 *”"".“'; 0.080 T 2 PLACES

(2.00]

Breakaway Tab

Figure 5-Route and Tab Method of Depanelization (Option A)

EEC RS lﬁfé 77 BN [ [ - AR AR S V9t o Note : This breakaway

pattern prevents any board material from protruding outside the defined board edges after the break
has been performed.
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Figure 6-Route and OPtlon B

Tab Method of

Depanelization

(Option B) PCB
Mo T 0.010 - e B
breakaway pattern [0.251 | £l ’”?OﬂggOD[')f‘M
prevents any board 9 050 —W ’-‘ v 2 PLACES
material from kb St
protruding outside i J _——0.040 DIA
the defined board P s s g ' F\Qiu Ei“ J
edges dfter the i
break has been
performed. L 1
[2.50]
('n,n:g] Breakaway Tab
PR e S s AR 4 s i AL D ki i I P VLA il i T SR s

s, 050 DA
[(D.75 DIA]
4 PLACES

A

=0 050 DIA

7 A1 5 Bl
@f@@ > PLACES
0.093 ?
[2.40] |
- e
—— - 0,050
Ll [1.25]

Breakaway Tab

Figure 7-Option "C'" Breakaway Tab for Thick Cards .094" and Greater
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0.35 [8.90] - 1206 & larger 1206 & > - Long Axis
0.15 [3.80] - 0805 & smaller /Parallel to perforations

TRACE LINE

r 3

0.062 [1.60]

A
T

Figure 8-Component and Trace Line to Pre-Route Clearance

KR - HIFRELE® SHE- FIIRT - BEUEDRIEE] - FORIES - IR
WA ST~ [ T FE SO RO ARSI (B
RS o B PRI 0T - IS IS IR - o i
- PR g

Scoring -Scoring is a function of many things-such as material type, material
thickness,spacing of array images and how close the score lines need to be. A good score
allows for the board to break off easily by hand but if the board is too thin it may warp during
the coldering process (i.e. bow or bend). Heavy components such as transformers in the center
of board/array could require additional fixturing to support the process.

ARSI - PCB RIS SRR AL R -
P S 05 £ 4 RL 4 I

Always score in straight lines where possible. Scoring is not accurate in the case of
complex PCB shapes. A combination of scoring and pre-routing may be necessary.

IR Y HE  ] AAER  BRORES T 7 o PP P
£ I

Scoring is not allowed across fiducials, reject marks, breakaway tabs or tooling holes.
Material costs must be considered for any scoring outline.

RIEEIE - H AR ET RS RNR - TERLA ”“’Jiﬂﬁlﬁtpﬁ”ﬁ\ﬁ* (it ey

Document Number CORSDC-10-100059 Revision:K Page 32 of 118



SOLECTRON DESIGN ENGINEERING
Title:DFX Design Guideline For Rigid Printed Boards And Assemblies

TR i o

Be aware of any customer requirements for edge quality. Determine if machine cutting is
more appropriate to maintain a good quality edge without burrs.

V- Jj&”flk’w%‘*_ﬁo 062[1.60][1V R 138 » B ITES [ A= idy 53 BERL- | w iy
B o RERLIF H A5 A OBIASC I IE Y o SRk - 7] Py RS RN o
RS 1 F5 57 B

V cuts or scoring —For 0.062[1.60] thick boards, scoring is a visible approach for
separating the boards from the panel. Grooves are cut along the line of the board profile on
both sides of the board. The boards are then separated with appropriate equipment or tooling
alone the score line from the panel.

* ) BENIE IS HURRY 7 S TR WELEGREY - Ep AR P Lihr Hermann 45
= J}UE AR Y 24.00 [60.960] - fiFl’ E'JF'UE'IEE&@L;PJ ) “Ej_i f[ﬁil‘%[ﬁ;gsja[[j T, IE‘\[
SRS IR ZIRS I o BRI RERISR] 138 b 0.060 [1.50] » B5) B SR

0.0025[0.65] - HSAFEITE LYK 197451 115 ff; -

Breakaway Scoring — The bare board vendors can perform scoring as described above,
typically using a Lihr Hermann machine. The maximum lenth of cut is 24.00[60.960]. Three
tooling holes are required inside the usable panel area for pinning the panel to the machine.
Traces must be at least 0.060[1.50] away from center line of the score and 0.0025[0.65] away
from the edge of the breakaway drilled holes. The width of the score line is approximately
1.15 times the depth.

o FERL UGS R EVAR] R Y 30-33% © Web Bi A FoAEE fifi £ 0.062[1.6] » FE-4 £5[Y

%,0.016[0.40] (L1 9) -

Recommended scoring depth is 30-33% of material thickness. The typical value for web
thickness for 0.062[1.6] FR-4 board is 0.016[0.40].(See Figure 9)

" PEMRTTE AT R 1206 ] EPVRRRITT (R [T Rbaks ) BT
0.150[3.80] » [Fil il 77 ¢ | A 1208 "< i 5 B[ #4i8LT, 0.250[6.35] < S =~ 1<)
B 1206 FORRRFITIIIT AR - SRSUEE A 0.062[1.60] » Bl R [

TR #4554 0.075[1.90] ©

Keep all ceramic parts (capacitors , resistors, RPaks,etc.) 1206 size or smaller 0.150[3.80]
from the score line, and ceramic parts larger than 1206s 0.250[6.35] from the score line. Align
any ceramic part larger than 1206 with the axis parallel to the score line. Trace lines should
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be 0.062[1.60] from the score line and leaded components should be 0.075[1.90] from the
score line.

g Example

Z= 'R RN 0.0307E] 0.1257 Thickness range 0.030”to 0.125”
Y = Remaining score web, typically 0.016”[0.40]
= PRI ERR] (= FT ) Dimension of datum to score line ( tolerance

="F")

W =4 =F5 5 24t Do not specify ; cannot be controlled

V= AR YRS EE @Wﬁ@@p@aﬁ@ﬁ. [l

Do not specify; width of score line wi Il vary as overall thickness changes.

F= =P v-~ Jlﬂﬂ Jﬁﬁ‘\[ﬂ %E1 0.005[0.125] Specify v-Cut maximum offset

to be 0.005[0.125]

30 or 60° Center Line Datum

N/
\

—— X £.005

Center Line Score

Figure 9-Breakaway Scoring diagram
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2.3.7 EHPEREASRIIEERE 3’“?’15%’_5&![] Assembly and Test Tooling
Hole Guidelines for Boards and Panels
. t"’bfﬁuﬁ”&ijgé{ﬁlﬁﬂ ﬁruiﬁﬂl:ﬁl%‘%ﬁﬂgﬂ ) El’??JFIfJ 'J‘Wgﬂglj‘*ﬁﬁj‘{l* 3

All boards require tooling holes for registration and alignment in the assembly and test
process.

* SR R RSP s AR e (gl
H%ﬂ 11)

All boards require tooling holes for registration and alignment in the assembly and test
process. (See figurell).

o pRER M Flup t“gﬁﬁkﬁﬂ =L jﬁ{ Bl ) Py B breakaway tabs =1
3 > HERR P

Because there must be a provision to test the card singularly, tooli ng holes must be
included in the card itself, even ifa panel or breakaway tabs are used.

. F;]lejl:lj T EF‘F@ PCB l—*?FEh:J'F[ J}';HE RoF l}ﬁ,?gfg %\LF[J H:FI/U{;:{ . ZEéJ} f[ﬁﬁg’]i&_?

le:lj 3 {89
Two tooling holes must be placed in the opposite corners of the PCB as far apart as possible.
Three tooling holes are preferred.

C VLRI 4% 0.200[5.00)U I ]+ b H A SERIREE

ICT “pi~ [ 114458 0.250[6.35] 4 2 fudafai*] -

No parts should be placed within 0.200[5.00] from the edge of the tooling hole or
0.250[6.35] radius from the ICT tooling hole center line on the test piont side of the assembly.

. "LjJ Hlurj(x A Y) o E{ij#;lﬁjcﬂg tr, 0.200[5.08] - ;Pg#l—ﬁgj

= R TR R E] YRR YL BT EE 00 0 -

The tooling hole center must be 0.200[5.08] in (X and Y) from each corner of the board.
With three holes,the locations become “X” to “Y” datums with their intersection designated
as 0,0.

* lgﬂm l¢1foﬁl'75A?F’§ﬂ YR T b LT 27 QR My B 5 5T T
_L%:L:Eﬁl JP [FBH ific' 1 SMT %'ITF [—ﬁl NEI= [r[ KEJJ jﬁﬂfﬂ P j‘le';%jﬁ _’i E[—j,%ﬁi
Eﬁ eI = s e
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When components are placed on both sides of the board,the tooling holes should be located
so they allow the board to be flipped over for the second side assembly and still utilize the
same set of tooling pins in the fixture or SMT equipment as was used for first side assembly.

< M5 T SORRLI RS - 20 S 0.120[3.05] +0.003[0.08]/-0.000” - %
HE EI@F%?’@%T@'J‘E@%JF Flt"liﬁ“fﬁjﬂr £ 0.093[2.401 17 =0 — [ Y L
[E;' Fl— = - [ W%nwjﬁﬁ jﬁﬁ}ﬁfjﬁ /J\%@Tj’;ﬁi'“ﬁl i F[fjﬁxj I’th»I 0 (Eiﬂ‘?ﬁ' 10)

Board tooling holes are to be non-plated and have a diameter of 0.120[3.05]
+0.003[0.08]/-0.000”. Very dense designs or smaller cards can have tooling holes with a
diameter of 0.093[2.40]. An alternative is to use a hole and an elongated slot. The slot
minimum length should be double the diameter of the hole.(See figure 10).

See detail 2 below

O

0.094 +/- 0.001 Dia,
(Non Plated)

0.350 Typ.

b

igure 10-Basic Tooling Hole and Slot Recommendations for Cut Card
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0.094 +0.002, -0.001
0.047 Non Plated

0.20 +/- 0.01
-

ﬁﬁﬁé : Note:

IR PR Bt o S

Location of tooling hole and slot can vary-review with Process Engineer.
AR AR T B B e e R

Actual tooling hole and slot dimensions can vary with product design requirements.

BRI IR A A
Cut card are usually held in a work board during the assembly process.

e (F TR R (I 20 plieks - Ry L 43D -

Components cannot be placed in the two areas indicated as black boxes in figure 10

2.3.8 E‘Iﬁfﬁﬁ’ﬁﬂﬂﬁ’%ﬁﬂ?ﬁ3 Panel guidelines should include:

* USSR BONEAS DT A - R

Criteria on bare board physical characteristics such as panel size ,inner and outer layer
specifications,hole and slot rules.

- SRR « B & WPORRPS AN [ - Pof 50 I i
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= F]l

Rules governing copper balance for stability ,plating considerations and panelizing and
de-panelizing.

lfﬁf’%ﬁfﬁﬁifﬂj =0 FLYE SRR BT BN soldermask 0 A
PR AR -

Criteria for functional features such as tooling holes ,fiducials,vias ,annular ring,
dimensioning ,solder mask,surface finish and silk screening .

o F VR S AR SR A B EJF[T" ’;%ﬂﬁbﬂﬂjﬂl N {ﬁﬁﬁ rgwuﬁlﬁﬁ[ﬂ% )

Considerations for physical attributes of current carrying limitations of the traces and thermal
relief management .

+ 0200 Min [5.00]

Reflow directio
A Width
(see

Note 3)

0.120 [3.05] + 0.003 {.08] / -0.000 Dia.

Non Plated) Tooling Hol
tionEihe ok e Fiducial (3 places minimum)

N

T.zoo [5.00] Min.

See Note 1
7 Y FUJI Machine Origin

4

0.200 [5.08] o
T

See Note 1

h 4 A 4

0.394 [10.00] Typ. To.354 9.00] Typ. 0.200 [5.08]

«—— 0.200 [5.08]

—> 0.200 [5.00] (if SMT components on bottom side)

Length (see Note 2)

Figure 11-Basic Board Requirement:
A summary of component ,tooling hole, and fiducial placement.

' 11 iéﬁl%l!rt Notes: (for figure 11)

1 - e TR T S 1.00[25.00] -

No cutouts allowed for 1.00[25.00] on bottom leading corners
| F5=H 1 3.94[100.00]min.20.00[508.00]max

Board length:3.94[100.00]min.20.00[508.00]max.
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3 /[F5r% ¢ 2.36[60.00]min.-18.00[457.20]max

Board width:2.36[60.00]min.-18.00[457.20]max.
4 - e RS R AVEL G (SR

Components cannot be placed within the areas indicated with black boxes (both sides).

S IREIE = A RO LR et HERRY b S0 T RL AR -

Bottom right hand position and any one top position must be a hole. The rest of the other
two mounting hole positions may be a slot.

2.4@%?@5@’}%@[] Fiducial guildelines
24.1fH /" Introduction
AR b SELE [ [ U ORI SR 2

PG %:ﬁsﬁkﬁpﬁ@ﬁﬂﬁlf* R R FHU?EIF” Jﬁf‘ﬁlf:& °

Fiducials are targets on the bare board that provide a reference for machine vision systems
in pick and place equipment. There are both “global” fiducials covering the entire board and
“local” fiducial covering individual devices.

2.4.2 %ﬁlzﬁé Global Fiducials
« TRIUE)SMT R ]’i{rjﬁ{p@%h B &S ST 7 ]’#%@%E‘?W‘fﬁﬁﬂj ) FTE | flufy T

I E ﬁ%gﬁ.ﬁ_f‘gﬂ[ CFLYEE T
All boards must have optical global fiducial targets for SMT screening and placement on
each side of the card that has SMT components.

y 15 WU R AR D EUY (Rl | BR8P R - A
BB SRRSO ] (i1 0.250 [6.35] By o - L aghLYE
NP R L o :ﬁ“jﬁdﬁﬁ?ﬁ\ﬂ‘%ﬁﬁpw PRI - 9= (R I
B o e (BLRTIL)

There must be three global fiducials(two minimum on a small card) to cover the card or
panel. Typically these fiducials are locate near the tooling holes,a minimum of 0.250 [6.35]
from the center of the hole. Generally these fiducials are at the same location on both sides of
the card. Causion: ensure the pattern is not symmetrical to prevent processing a card with a
revised or upside down orientation.( See Figure 11)

. ““ﬁﬂ“ SR RIIEE g TEIWfEI'?I’TFJFj:E‘*%’@féﬁ"@ﬁ?fﬁf i e
Include the fiducial locations in the component placement data to allow the placement
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equipment to more accurately locate them -

R T T R o 1) R P (R SR

Include the global fiducial locations in the solder paste layer so they can be included as targets
in the solder paste stencil.

» PR BLYE S BRSO FL 0.250[6.35]H ] fifl o IS F R T 7]

IRV gy - FIPHESR TR 0.120[3.00]

The global fiducial center should be a minimum of 0.250[6.35] from the card edge. The
center may be 0.120[3.00] from a card edge if that edge is not used to convey the card through
the process.

» FLYEF L LR e 5 0.100[2.50] o T i -
Fiducial centers shall be a minimum of 0.100[2.50] from the edge of a non-plated hole.

2.4.3 En}ﬁ[fﬁl‘ﬂ% Local Fiducials
- |- ?Hﬁﬁﬁlfﬁ IR BGA v [FEvaf- ((0.020[0.50]65 R -] )py 2.00[50.00]
FEPY o S AL R i R R SO Y - A O BT e

0.200[5.00] -

There should be a pair of local fiducial within a 2.00[50.00] radius of fine pitch (0.020[0.50]
or less) or BGA device. This pair must be at opposite corners of the device. Adjacent fiducials
must have a no less than 0.200[5.00] center to center.

Ej AT T RERL A - SR ST I (B < SR
S A2 PO DRSO T S S I 6.00 150,01V

An alternate method that can save board space is to place the fiducials so that they are used by
more than one component. This is done by two diagonal fiducials around a group of devices.
These fiducials must be within 6.00[150.0] of each other .

© T (RS SRRLEER 5T 0.016[0.40]f5 ')+ f]2RAY L [F -
Component fiducials must be applied to 0.016[0.40] pitch devices or below .

TRV I B PR Ry o PP S T R S

Do not place fiducials in a location where they will be covered by components.
Therefore ,fiducials should not be in the center of the device.
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2.4.4 ﬁlz,%ﬁﬁf{ ; Fiducial options

* PSPV ELERIR R 0.120[3.00] 4 # A [ ik s |- 4 55 0.040[1.00]FY e
Pl SIS T R TR BL VSRV T =2 G g 5 iy~ {lf 0.080[2.00] oy o s L= i -
P37 | i E] soldermask » SRES S ] ﬂ ik »Jj\z et T (MR oS BE Lve

N T BRI TR B < LY o A B (G

The preferred global fiducial style is a 0.040[1.00] diameter dot in a 0.120[3.00] diameter
clear area. The local fiducial should be the same size and clear area as the global fiducial,
however,an clear area is permitted. The clear area should not contain any solder mask ,
copper or silkscreen. There should also not be any copper on the layer immediately beneath
the fiducial as it will be visible in the clear area. An example of fiducial pad and clearance is
shown as:

0.040 DIA . FIDUCIAL PAD

0.120 DIA. (NO SOLDER
RESIST IN THIS AREA).

Figure 12- Preferred Global Fiducial

iﬁl | HASL ESTRIECH o] J%&’#&ELF‘: LT FLETU AR |- TR - "F;F

T HASL s [l 8] (Rl YEpo [P o 3510 I B0 U 17, 0.089[2.25] OD ,0.039[1.00]

-

ID, {1~ fif 0.005[2.40]4 E[VhEh - TC 1) {7 soldermask SV SIS - 5L

YERIFSFIFEVEERY soldermask [ ] Wﬁ%‘\m’ﬁ ’

The alternate  fiducial style for boards with HASL surface finish is to use a donut style
where the fiducial is isolated. This protects the fiducial during the HASL application. The
donut dimendsions are 0.089[2.25] OD ,0.039[1.00] ID, and a 0.095[2.40] diameter clear area.
This clear area cannot contain any solder mask,copper, or silkscreen. An example of a fiducial
pad and the associated spacing of the solder mask are shown as:
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0.095 [2.40] Dia. Clear

0.039 [1.00] ID.

0.089 [2.25] OD:

Figure 13- Alternate Style for an Isolated Fiducial

2.5 *fFP9L  Surface finishes

251/ Introduction

F I PIA BRS-GBS AR S e IR B
PR P e S B IR R ] % e T B R YRR R e (R
[ Entek 106A) + ZFESE5L & (RNIG) » FURANGEL 5 T T [IATGIopt iyt
S R AR o lﬁﬁ”ﬁﬂ] DFM |*%§ﬁ§e%iif?ﬁ:j{kﬁ F SR IO
[EECRE: 4 X

A surface finish provides a protective coating over the outer layers of copper to prevent
oxidation. Each different type of finish has its own positive and negative impact on the effort
required to provide the best possible soldering conditions during the board assembly yields
are Horizontal Hot Air Solder Leveling(H-HASL), organic coatings (typically Entek 106A),
immersion gold over electroless nickel(ENIG), immersion tin, and immersion silver. Consult

your local DFM representative for a surface finish recommendation based on the content of
the card.

2.5.2 AEIP4LIEE]  Surface Finish types
* HASL — ZAPI I PO B RIS 8 o RS T BRIV

AT S~ @ o HASL (Hot Air Solder Level) a molten solder immersion and hot air

leveling of surfaces and holes to provide a “pre-tinned” coating on explosed copper surfaces.

WS BRI  PUR 12 Plating thickness: See figure 12
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% soldermask [V i prujEr | Applied after solder mask
* i,[i?ﬁ’*&'}% “h--63% tin #[137%  lead Eutectic solder-63% tin and 37% lead

O [ R R Fusing oils and corrosive fluxes are used

*?&E-[T [t OSP = NI/AU — £ fl— [T plp‘/t'j
Surface is not an uniform or flat as OSP and NI/AU

*HASL TRl {7 F%J jﬁ{p U Ffﬂfﬁté ] 0.016 [040] FSRI-| pyTe

(& 4% 0.8mm E{fjjﬁﬁgﬂfﬁﬁﬁ
HASL is not an option on cards that have devices with a 0.016 [040] pitch or less or
for < 0.8mm pitch BGA’ s.

- (f|HTE ) ENTEK(106) I ATT-imidazoles fil— {i e 4 59 E BB (W7t
RGBT b R O SRR T TR

T ST T

(Organic coating ). ENTEK(106) and ATT-imidazoles are anti-tarnish organic coatings
which are water based organic compounds that selectively bonds with copper to provide an
organicometallic layer that protccts the copper.

BV R - R o P
Provides a flat uniform surface for soldering SMTs
K OSP (ERSRAHEIE) JLfHH I Byt
OSP(organic solderability )is the most common organic finish.
* OSP Entek 106A f#ﬁfj‘pfﬂgl@ ( Elq%ﬂ 12)
Nominal thickness of OSP Entek 106A(See figure 12)
¥ %’TE‘U/%E*?% g e RIS IR > Hpg3E Entek o2 = BRI e IRy Y

B o — WP HEE SRR RRL o R4 ff’.ﬁ?f‘ﬁlfiﬁ‘i?ﬂf‘l‘i“&'%?’ * SR PO T
SR TR S [EE R E R

Special probes are required when probing through the Entek during the testing process
which will impact production yields. An alternative is to screen water soluble solder paste on
the test points. Testpiont via holes must not be over filled with solder to cause solder

bumps .

* R PLYErEEE AR S RIRE Rl A E TR T U T I o g Rl
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S Y B -
Problems with hole filling are faced when no-clean process is used during solder wave
operation. This induces the use of clean process for plated through hole soldering.

* By A% HASL =% - Cost is equivalent to HASL.
* NI/AU(ENIG-ZIFHEE SIS ) — SFhs Bian (VLS T el — 78 [~ 5l

B SRR - -

Ni/Au(ENIG-Electroless Nickel Immersion Gold). A two —layer gold over nickel metallic
surface finish plated onto the copper base by means of a chemical deposition process.

x PSR HUEERVARAST - Encapsulates all exposed copper surfaces
* PLTEE & B R A Fiﬁ?ﬂ[ 12 For Plating Thickness: See figure 12

% ?}¢ngrﬁ%§%@ » {IE=HASL #1 OSP E[fﬁ?] 0
Cost is not significantly more expensive than HASL and OSP

x Ay R S - Execellent surface flatness for soldering devices
[ B R - BGAJCSP 7 [F AR THET

& Ni/Au o

Electroless Ni/Au is not recommended when BGAJ/CSP components are
assembled due to solderability issues and black pad problems.

o PO (r"'ﬁ[ 7o) PR DY W e LSS AP
L ﬁﬁ‘u— ST e P (1 £ 0.016[0.40] FY R1 [ FEERAY Y [ S RL< 0.8mm fi]

#ifi CSP 7 [ -

Immersion Tin (non-lead finish) — plates a thin layer of tin directly on the copper base.
The tin provides an extremely flat surface for mounting surface components with ultra fine
pitch devices of 0.016[0.40] or less or for < 0.8mm pitch CSP’ s.

* F'ﬁJﬁFiEﬁﬂﬁﬁﬁﬁ'ﬁﬁ’@‘l‘% Excellent Solderability when fresh

x 2 ij ESE Very flat surface
% E%ﬁﬁfgf A non-lead finish
xR Short shelf life
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TrystEaL ( ,T(\%F‘(%Fg) [ SRR - W [#{%Fg@;ﬁ -~ J]}ﬁ ElES
[©1 > % 0.016[0.040]F5 1 | Utk E SMD [i%j[[FY ¥ 351<0.0315[0.80]f#]fifiy CSP ﬁﬂz’l&*ﬁfj’ﬂ
B [N = v 2 PRSI o LR iy 1 1

Immersion Silver (non-lead finish)-plated a thin payer of silver directly on top of the copper
base. The finish product produces a very flat surface ideal for fine pitch SMD arrays of
0.016[0.040] or less or for <0.0315[0.80] pitch CSPs and maintains high solderability even
after multiple heat cycles.

% MpFpoEEE (R OSP) Excellent Solderability (better than OSP)
x A YR Very flat surface

% — F AU 1 year shelf life

% %Tﬁff%’? A non-lead finish

X thﬂé SRS *E'ﬁk[ﬁ*ﬁl% R Can withstand multiple reflow process steps
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Characteristic

HASL OSP Electroless Ni/ | Immersion Tin | Immersion
Immersion | (Non-Lead) | Silver (Non-
| Au Lead)
| Shelf life Good Fair Good Short (dissolution | One year
: into Cu in storage)
Handling Normal Finger print Normal. Some handing Sensitive to
concerns in Cu | Max. 24 hour Issues corrosion
between 2 reflows
SMT land Difficult to Very Flat Very Flat Very flat Very Flat
surface topelogy | achieve planar
surface
Multiple assy Fair - (an increase | Fair -(depends | Good - Fair - (Similar to | Good - can
reflow cycles of intermetallics | on OSP Recommended | OSP) narrow withstand
(SMT, wave) with each reflow | thickness) less than 24 hours | window for muti- | multiple reflow
cycle. Sensitive to | Maximum 24 between 2 reflows | pass reflow process steps
HASL thickness) | hour between 2
reflows
Soldering fluxes | No concerns May require No concerns No concerns No Concerns
& atmospheres more aggressive
fluxes and/or N2
atmosphere
Use on thick Barrels difficult to | PTH hole fill Improved barrel | No plugged holes | No plugged holes
PCB fill and clear concerns reliability produced produced
Use on Thin NO (risk of Yes Yes Yes Yes
PCB warping)
Solder joint Good Good - (Cu/Sn | BGA “blackpad | Good Good
reliability provides strong | concerns/brittle
solder joint solder joints
Pressfit Tin/lead finish on | Reliability Gold finish Non-lead finish Non-lead finish
compatibility pressfit parts concerns with | required on required on pressfit | required on
dissimilar pressfit parts parts pressfit parts
material contacts
Card edge Additional plating | Additional Additional plating | Additional plating | Additional plating
contacts operation plating operation | operation operation operation
“Test point Good Poor Good Good- (itial | Good- (for ICT)
'bonding surface)
Coating 1 to 25um on 0.3-04 um 0.05t00.15um |1.0to 1.5 um 0.1t0 0.4 um
thickness SMT pads
Cost Low Cost Low Cost Expensive Additional Cost | Additional Cost
Solderability Excellent Good Excellent Excellent Excellent
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Figure 14-Surfaces Finish Characteristic

2.6 HIFE “H?iﬁin’FLE'[J%%‘:’r Design For Test Access Guideline

2.6.1f /" Introduction
[HPFE R ES (ICT) SREE T Z Tr HRTE ) (fT IR0 7 o ERLBSE=e s
AT (il 7 PP A 5L BT ESI - 55 8 ICT pu ol -
P i PR R R o M IR S TR ST I R ) ?Eﬁ e R e
R R IPRETEREE T FREORE < BIIE - (R RIS PO, - RS Rt
(R OIS o 1793 AT B A T = SR U i e B (R RL RS f, -

In — Circuit testing (ICT) provides valuable information on the quality of the manufacturing
process, namely, open and shorts, correct device values, worthiness of components assembled
and in some cases, the basic functioning of logic. To get the maximum benefit of ICT the
highest possible test coverage must be achieved. The functional schematic must be analyzed
and modified to provide control over clocks, tri-state devices,and other functional logic
elements. In addition, test points may need to be added to allow for signal injection providing
expand coverage of the logic functions. This analyzing is prior to the schematic development
being sent to layout and is known as the electrical test review.

2.6.2 3E[];§-‘,ﬁﬁ§k§}‘;5{‘ Design for Test Access

» A9 A T IR SR P e 0 o

There should be a test point on every net on the board including unused and no-connect
signals.

SRR AT < ) PRI > (EUF) RS 7
SlESanNE

Test points should be placed on the bottom side of the board. Topside test points may be
used but only after the bottom side access area is exhausted.

* WIS 3 e PN BRI > PR R SEIEER e DO TRt
Ril 4+ 0.030[0.75] - ;{ﬁ SRR U g o Y

Test point sizes are shown in the chart below. If space permits, the largest test point size
possible should be used. There will be test yield and throughput impacts with use of test
points smaller than 0.030[0.75].
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Board Diagonal Testpoint Pad size Pad Shape
0.035 [0.90] to 0.040 [1.00] Square or
12.00 [30480] or greater preferred Round
j . ferred
12.00 to 8.00 0.035[0.90] to 0.040 1.00] preferre —
0.030 [0.75] to 0.032 [0.80] Round
02
[304.80 to 203.20] acceptable
i Square or
8.00 [203.20] or less | 0.025 [0.64] absolute minimum Round

- JURREE RIS IS 0.100[250] - 12 S ZssY > 0.070[L 7S]
[i°J 1219 0.080[L 2514 48 - [R5 1 £{J19 > i | 5 0.050[L 25141} -0.050[1.25]

FORIIREER 5 > E T wf’wwau%wf,@r:to

Test point to test point spacing should be 0.100[2.50]. Where not achievable, 0.070[1.75]
spacing is acceptable (0.050[1.25] staggered). Where still not achievable, 0.050[1.25] spacing
is acceptable. 0.050[1.25] spacing, although acceptable, may increase fixture cost and reduce
test reliability.

P R 110 et SRR RS HIRIZAI ) B 4502 (0 BGA SRS i net
L17E  « SRR LSO T ST T AT B
RIFVEET e & BGA F ™ (i R ™ Pt B HOR e ] R

-

-

BGAs provide the greatest challenge for testing every net because of the high density of
converging nets and associated pin pitches. The board density plays a large part in
determining the proper options to choose for providing adequate test access. Use the
following guideline to determine the most preferred to the least preferred test access under or
surrounding BGAs:

S o R TR BGA T CSP s J i i ol
9£(0.100[2.50]/0.070[1.75]/0.050[ 1.25]) *

Fan out all test points away from the BGA and CSP outlines on the largest acceptable
pitch (0.100[2.50]/0.070[1.75]/0.050[1.25]) as possible.

x  0.070[L.75] [ - 5! F U 1 it B =L ﬁ%lﬁﬁ:ﬁ”ﬁ R Y
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Bl o I BT R N R

Stagger test points on the breakout vias for pins on 0.070[1.75] centers with “unused” and
“no- connect” signals receiving the least priotity.

O HRRTE 0.050[1.25]f] 1 - 7 A NFOIRREE S T

T 40 [« IR PPII RS » BUMEHORIRE S T RIS O SR
YT DO BR A TR <

Location test points on acenter minimum. Probe  density should not exceed 40 test points per
square inch. E%j “Unused” and “no-connect” signals are to receive the least priority and
may be left off if adding additional board layers would be required to provide test access.

» TR ER I A - Use the following priority in test point

assignment —
%ﬁ%’g’g’ﬁﬂj%ﬁ% I Oscillator and clock degating.
%ﬁﬁ W = T Device disabling and tri-stating.
3 TR TAP Boundary scan TAPs.
FI—T*F}?E%J]#@;E Access to Programmable Parts

LR R S o T e net M- gt R
Do not tie signals directly to ground or voltage. Use a pull up or pull down resistor on each net .

2.6.3 WREH ®FI1E  Test Pad Location Tolerances
* AP A 0.015[1.27] @R[ > FUHIRERE U2 SMT JIREEn S gt
‘1% 0.010[0.25] -~ m AR Mg (k) - ISR B8 57 (i (3
é?JE%TL%Zﬂ 0.015[0.38] (ﬁPjﬁ%t PR R, LICHA {7 g (- R IPVHI ) 2R

AR ) -

For devices less than 0.015[1.27] high the testpoint land spacing to SMT land edge should
be 0.010[0.25] minimum away from the (short side) test pad edge. The testpoint pad
edge to component body (long side) spacing should be 0.015[0.38]. (Note : This measurement
is from the pad or device edge, whichever is applicable , to the edge of the testpad , not the
center).

- YR PR T 0.050[1.27] F1 0.250[6.35] » IBSH L EAE T (Fi54 ekl
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0.00[2.54]f1 4 7| REEE -

If the component height is between 0.050[1.27] and 0.250[6.35],the test pad edge to
component edge should be a minimum of 0.00[2.54].

« [ ENTEK Bisf e 3pip 171 1 9 E% 0.200[5.00] 7 5gif (1 2 /%47, 0.150[3.80] -

B AR AR | S 0125 [3.20]

Test pad edge to board edge minimum distance should be 0.125[3.20]; except on ENTEK
which requires 0.200[5.00] distance on the pass 1 side and 0.150[3.80] distance on the pass 2
side.

* WIREEH BRI | PR 0.125[3.20] [l[ £ ICT 4475 0.250 [6.35] -

Test pad edge to tooling hole minimum distance should be 0.125[3.20] and 0.250[6.35]
distance from the ICT location pin.

« i (IR IR YRV R BRI (Wl 0.075[1.90] R
[ [HIEE -

Test pads to through hole pads in a wave solder zone requires a minimum distance of
0.075[1.90] to prevent solder bridging .

ﬁF:t JF%’H‘FF *ICT %p*ﬁ SEIFEFL TR fkhﬁl;aLEU Solectron %’ﬁﬁﬁrijd:

TST-10[008175 -

NOTE: For Supplemental detailed ICT and functional testing information see
“Testability Design Guidelines” Solectron document number TST-10-008175.

3. 0 PRI 70 A R 2R T R
Land Pattern and Component Spacing Guideline
3.1. Pin j]‘;"q:""‘% % PinThough Hole Component
3.1. 1 f/i Introduction
BRI AR AR B PR SR TR 455 5 PPV P 5
T U [ EA PR (5T SR

The rules for hole pattern and hole spacing reflect the use of automated insertion
equipment during assembly, and the tools and techniques of inspection and repair that
accompany a fully automated process.

Document Number CORSDC-10-100059 Revision:K Page 50 of 118



SOLECTRON DESIGN ENGINEERING
Title:DFX Design Guideline For Rigid Printed Boards And Assemblies

PR T ST A POy BB SMT ORI bR I (4 52

PTH [ 8 | - 5 (5 » R EL 5671 SMT LRSI 1 B o 16
I = A PTH STH S R - PO R 45 IR
Do GRS PIED < BT R SRR} eI R
R -

The use of automated insertion processes PTH components is decreasing as the
electronics industry and circuit packaging technologies gravitate more toward SMT which
has higher yields. As a result a growing number of SMT-oriented processes are integrated
with manual placement and insertion of PTH parts in the assembly. Because the manual
rules are less limiting than automated insertion rules, spacing considerations can be less
restrictive. In other words, when components are manually placed rather than machine
place, the minimum space between can be closer.

'ilHFg H 1 U;F[ﬁ;@g“ SIS VB (4 3 ypﬁ;\l"ﬁjéﬁﬁpfjﬁ%ﬁgﬂﬁ* ’ 5’@%}%
B ORISR W - R T ot DFM 2 AR R BRISHAO L R
E-EGRLIEPTH & R BEIVEY > B Elaia%.ﬁj]a%?# HiEfel € IPC-SM-780 -

The guidelines presented in this chapter apply to an automated insertion processes. If
more severe design requirement dictate closer spacing and manual placement, designers
should consult the DFM engineer about practical spacing limitations. These guidelines are
selected excerpts from the full range of PTH manufacturing guidelines. For complete
guidelines, see IPC Pin Through Hole reference IPC-SM-780

3.1.2 Ve Hole Patterns

_-Exﬁi

PTH T-F[BJ} F[fj'_f“}ifgj”—ij E‘NHZﬁi@\Ej[ﬁ/é s IA—‘B ﬂéﬁgﬂpu[%p/&%g'ﬁ ]fi{:ﬁylgl%%glﬂfj PIN -
SRR R R R R A SR R R
e -

Hole patterns for PTH parts can accommodate round, square or rectangular pins from

electronic components and connectors. The parameters of clinching length vs. wave
solder, and hole diameter or lead type and size are important design considerations.

o (O R 0.004 IS - {7 (48R 0.032(0.80)F R1 - fIUf % »
T B E RS (PR pitch (ff 05 7 0.016(0.40)-0.020(0.50) - 41
(19 0.032(0.80) ]+ & (IS 0.012(0.30)-0.016(0.40) -
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The diameters of the component holes should be selected at even 0.004(0.01) intervals.
The difference between the hole diameter and the maximum diameter or diagonal of the
components lead shall be 0.016(0.40)-0.020(0.50) when the components leads are
0.032(0.80)or larger. If the components leads are smaller than 0.032(0.80), the component
hole must be designed 0.012(0.30)-0.016(0.40)larger.

SEPR PSS AR e R R s N s R R

153 [ iy

For plated-through holes, special rules apply for positioning them near components.
These are explained below in the section Spacing of Through Hole Components.

e % 5p) 1 5 (¢ 0.008(0.20),0.012(0.30),0.020(0.50),0.024(0.60),0.031(0.80) and
0.040(L.00) 4 It % 115V o (Y[ #] HASL ({55 o1 gip » | 7 & fL
0.012(0.30) ) = LV EHEN o % » 2 % PR R o WTROERI A I AL

R B ] S R SRR -

Plated-through  holes, should be selected from the diameter series
0.008(0.20),0.012(0.30),0.020(0.50),0.024(0.60),0.031(0.80) and 0.040(1.00). (If using
HASL as surface treatment, the minimum hole diameter is 0.012(0.30).) Choose as large a
diameter as possible. From the manufacturing perspective, when the plated-through holes
are in a variety of diameters on a single board, the board is stronger than if only the
smallest diameter hole was used for all.

3.1.3 PTH b 5B o [ R

General Guidelines for PTH Orientation
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shown in the diagram to
the right.

Discrete Component
Orientation
Discrete component [ s —— P m— s —— ]
orientation is critical for T r— —A 1
good yield, _" e
T r— 1 F¥r—
All discrete components —_— O == 7
should be oriented Direction l
perpendicular to the of trav el
direction of travel through through
the solder wave. Examples Selder Wave
of preferred and non- I
preferred orientations are Preferred Hon-Preferred

SIP and DIP
Orientation

Examples of preferred and
non-preferred orientations
arc shown in the diagram
to the right.

1
1

11
1H

Preferred

A —
. E::D

of traveld

through
Solder
Wave

Non-Prefemmed

Orientation for Chip
and SOT

As with discrete
components, SOTs should

also be oriented e
perpendicular to the e e
direction of travel through
the wave.

Mg o)
;_}]l] ..=IZ>

i CRAmace U be gpuafed ou XL ¥

—AARARAANA

¥

3. 1.4 7 (VKRR Spacing of Through Hole Components

FERT IR H R

insertion equipment.

R [ I -

The table below shows recommended component spacing when designing automated

Description

Spacing-inches

IC side pin to side pin centers

0.100[2.54]min.0.150[3.81] preferred

IC top to bottom (last pin to pin)

0.200[5.08]min.if no cap 0.300[7.62]with cap

IC to parallel axial component

0.150[3.81] body to IC pin

IC pin to axial component pin in
line

0.200[5.08] pin to pin

IC body to axial component | 0.010[0.25] body to body clearance min
perpendicular

Axial ~component to axial | (body 1 dia.+body 2 dia.)/2+0.010[0.25]min.
component

PGA Body other device Body or | 0.150[3.81]typical,0.125[3.18]min

Pad
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F L PRSI 0 R PORL G R T o BB E R PO -
Note 1:when placing through-hole components, it is important to consider the outcome on
automated assembly as well as inspection and repair task .

V22 PP PARLF TR > IBHREAIARZ] 0.100(2.54) -
Note 2: If not automatically inserted, spacing can be to a 0.100(2.54) grid .

Prefe_rred e { E_m Mo
Sp_acmg-al‘ld 0,150 Min. o[Je
Orientation X= 0.225, 0300 For Sockets R ¢ Je
and 14 Pin Dips. .
0,150 Min, 0.150 Min.
x 0.100 Min,
E Socket
0.150 min.
0.150 Min.
'-I |" 0.100 Min. [l l 0.150 GUTWARD CLNCH
0,200 Min, 5 0.010 Min. 0100 NWARD CLINCH
0.150 Min,
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A._ Via to Pi
Spacing

Feed through
locations:

No exposed ¢
is allowed wi
0.080 [2.00] «
terminal pad.

Avoid feed th
in the inward
outward cling
zones of axia
radial and dif
components.

Axial and R
spacing

Minimum ax:
lead compons
spacing is eq
the sum of th
component b
diameters div
by 2 plus 0.0
[0.38].

Minimum sp:
is 0.100 [2.5¢

Component to * This Dimension is for 0.300 Wide Dips Only.
tooling hole and For 0.600 Wide Dips Add 1.000 Inch,
card edge - - -
Perpendicular Dips/Sockets Perpendicular to Tooling Holes Axis.
orientation -
*1.150 Min. &
Spacing b S
-, 1 O o
requirements for b >
f:hp an_cl ax:gl oL® 465 Radius Typ. (Radial)
insertion with o °
tooling hole o o 0.350 Radius Typ. (Axial)
=4
clearances. o D
b ol =3
. o o o .
— o © o
¥ 0.275 Min. ol o
o) g
’ o =3
L - . -
0.150 Max.
(below Tooling Hole) L 1.060
Component to
toollng hole and ? Dips/Sockets Horizontal to Tooling Holes Axis.
card edge 0.900 M
. in.
Horizontal
orientation
000000
0000000
o000
[=X+X=X-]
-X-Y-X-N-N-¥-]
{ 000000
Q000000 [-X-X-¥-X-¥%-3
0.925 Min. *
(2 Places) ccoocooD Co0000
0.350 Min.
o o
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Component
clinch zone of  fe 0080
keepouts o] 0.080 Min. "’ (Outward Clinch Default)
Insertable lead Axial
count
0.300 [7.62] center _@_ o
to center DIPs up to : ip

0.100 Min.
24 leads (4 Places) -’| |"‘ g‘: :g
0.600 [15.24] center Transistor Pl
to center DIPs up to - O
40 leads . 0.080

_"l |"' 0.100 Min. =— (Inward Clinch Defaul|

0.300 [7.62] center .
to center sockets up Radial
to 20 leads
0.600 [15.24] center
to center sockets up
to 40 leads.

3.2 ifb‘lﬁ#ﬁf% % Surface Mount Component
3.2.1 @/ Introduction
Soletron <[t Fog b RUNTE THORLTR D A FTFote - fiafhl < A 5 RV g
TEA AT IR AR =0 RS 3 (S o gl U 2 AR A AT
OEM fyg i FLHE Ay > i ﬁ’?%i%_p@?ﬁ%i@ Ikl 5 PCS f;FEEEIHIEmF%ﬁﬁ@

% [IY Soletron 1k J—{H FL ARV KA -

Soletron’s surface mount technology guidelines aim to minimize in-process defects,
ensure long term solder joint reliability and accommodate the automated assembly, test,
and rework of the product. These guidelines. founded from a comprehensive
accumulation of standards and OEM development, currently represent a comprehensive
accumulation of Solectron’s extensive knowledge and experience in the design and
manufacture of PCS assemblies.

ELETHLE T ST TR i REPAIRERERLE T ) RIS T 3
FLREF{ - Soletron’s | 1R IFER (FAOREI S0 A £ PBC R - i

B §FA PSR! 217 DFM [0 AT * SHSIT= S - RS F I~ FOM =
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et

o

To ensure repeatable manufacturing processes and high-quality, cost-effective designs
that can be built in any of our worldwide manufacturing sites, it is Solectron’s goal to
incorporate these component patterns and spacing guide into all PCB designs. The
guidelines are the measures used in a DFM analysis, and are integrated into our
automated FDM tools for fabrication, assembly and test.

3.2.2 ?‘gflﬂl!ﬁﬂfﬂfgj Type of Surface Mount Assemblies

Type | All SMT

e Surface Mount . O _ . ﬁ - -J-'L
Components (SMCs) - - ' ol
only

ol Singlelordouble o Reflow solder process

sided attachment

Type |l Mixed H r-l
Technology - "’_"'— B :."_'.'_'_':=. :'_':.'.::!_' E—

* Pin Through Hole e Dual Soldering Process

components on top

side Reflow solder for top side SMCs
o SMCs on top side Standard wave solder process for PTH components only
¢ May have SMCs on Dual wave solder process with SMCs on bottom side
bottom Special soldering techniques may be required: hand soldering,
focused IR, hot gas, solder fountain, etc.
Type |1l Mixed .
Components . I'-1 I‘-'I

e e S et
* PTH components on

e ¢ Single Soldering Process
e SMCs (Passives) on Dual wave soldering required
bottom Side
Type IV Mixed . -
Components - _ A—
/ \ /i N W
o PTHand SMCs [H]
(Actives and
Passives) ontop side | o~ Selective Soldering Process
o SMCs (Actives and Top side and bottom side reflow
Pagsives) on the Bottom side wave PTH only using custom tooling; selective
bottom side wave solder pallet
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3.2.3 JE[ IV : ?F*Flv ENofAs (T AER l#glﬁiﬁiﬁ‘ﬂ)
Type IV Mixed with Dual Reflow (Bottom Side Component Weight Limit)
PR ST B ORLIC T (T o R (R T

> SERTHCERL fy ) RSP IR AIE ] L RS IO (F - IR T
E%WWHM¢WMW%%%WWﬂ@@%Mﬁ%

It is important not to place components on the bottom side of the board that will fall off
during the second reflow cycle. The weight of the component in relation to its
solderable area will determine whether there is enough surface tension vs. gravity to
hold the component to the board. If a component is determined not to be double sided

reflow > compatible place the component on the side of the board which will be
reflowed last (typically to side).
V= ¢ AR Y SMT gﬁl%&l}é[zﬁ“’ﬁ%\?‘}& Soletron’s [i-[§ )" |1 10% » &R [ fi* &

[ 3.4 A13.5 -

NOTE: All SMT land patterns used should be within 10% of Soletron’s land pattern
recommendations found in sections 3.4 and 3.5.

7 (R I BT PLCC » QFP » SO » SOIC » 75 - ZREa i =

J*E'Egﬁ ﬁﬁ*gp%ﬁ ng ) /’iﬁ jf/\;hp [%}}Elggi@j\j\ @;O

Component lead patterns need to be symmetrical (e. g PLCC, QFP, SOJ, SOIC, etc)
There is a risk of non-symmetrical parts peeling off during double sided reflow, due to
“surface solder tension” imbalance.

TRy I (TR 1 ST T 2 it s (i
@ﬁ@%ﬁ%ﬁ@ﬁ%ﬁﬁ@:%&p@%ﬁW@ﬁmﬁﬂaﬂﬁw>

To determine if the device has the ability to stay attached during the double reflow
soldering process use the following formula:( Note: an excel generator is available for
calculating the formula automatically by contacting Solectron “New Products
Engineering”).

£ ¢ R SRS ATHCRLE BRSO ] B BGA FFETRL
LT -

WEIGHT OF COMPONENT (GRAMS) Grams/mm?
TOTAL LEAD SOLDERABLE AREA(mm?)
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PBGA&CBGA Weight to Lead Area Ratio (Maximum | <0.050
Grams/mm?)
PLCC&SOJ Weight to Lead Area Ration (Maximum | <0.350
Grams/mm?)
SOIJ,SSOP, TSOP&TSSOP Weight to Lead Area Ration | <0.300
(Maximum Grams/mm?)
QFP Weight to Lead Area Ration (Maximum | <0.500
Grams/mm?)

NOTE: Lead length and width used in the formula is measured for both gull wing and
J-Leaded as the actual soldered contact area of the lead onto the pad. The BGA
measurement uses the nominal ball diameter.

3.3 ZHEMEHGSE T E Selective Soldering Process with use of pallets

3.3.1 Fﬁ;’? Introduction

AEPE T Bl P [ RIS S O - (R v R pallet - T
p*?ﬁﬁl&ﬁ%@ﬂ#ﬁfﬁ [ o [l ,\,,J@F%ffﬁﬁi~ inud %{filg,ﬁlﬁl“ Ay > lﬁ[ﬁ%ﬁﬁ

I B R T BRSO PRRIPOSEEELR CREERER T % - 7
A1 IR I ) o SRR TR £ pin o $75 B BRI
T E ]

This process requires the use of reflow soldering equipment for components with solder
tails but with the use of pallets on the bottom side which shields surface mount
components. Localized point soldering machines are available at some sites which may
be used to solder one pin at a time. Such machines reduce the spacing required between
device lands(contact your local manufacturing engineer for the exact dimension). The
number of through hole solder joints should be kept to a minimum, by the use of surface
mount packages or compliant pins.

3.3.2 i%j%‘[?%ﬂ@fﬁﬁ’ﬁlﬂﬂ Selective soldering guidelines
it PC YR SMD 7 Hfﬂlﬁ Ik :ﬁlﬁsﬁ (st ] fif > 1) Tﬁjﬁéjf[” £| pallet ﬂll_’qj—ﬁ

% [IOIEGH] © HTE R (  RL 0.150(3.80) » 0.120(3.00) ffiHHIEH KB -

Height of SMD components on the PCB bottom side should be kept to a minimum to
avoid cavity depth issues with the pallet. Recommended maximum component height is
0.150(3.80), with 0.120(3.00 ) preferred.

{55 pin f{ILN#TTE 0.030(0.75) A1 0.080(2.00).1 ] » ¥ ftH A foy s 3% F
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A% e = B pin T FERIEY b R 2 T AEERATRERT TV £ PR

Through hole pin protrusion range must be between 0.030(0.75) and 0.080(2.00) for a
proper wave soldering joint. Any pins outside of this range must be agreed to by
manufacturing engineering.

FeSp TR SMD R T ISR - f TR 365366 A

3.6.7 - See spacing table 3.6.5,3.6.6 and 3.6.7 for the spacing required between the

through hole land edge and the SMD land edge (when providing clearance for pallet use).

3.3.3. Thieving Pad fITf75 2 S RBEAFUT (F
Thieving Pad Required for Wave Soldering Multi—leaded Devices

l'ﬂﬂ'@i‘%ﬁﬁﬂ'iﬁﬁﬁiﬁﬂf 7 [F761F] Solder thieving Hipfi s 5 P45 % = |2 Ui+ =7
[F o AN B e P PR REE S - g

Solder thieving is required for wave soldering multi-leaded through hole devices such as
connectors and plugs. Where possible, rotate the device with the longest dimension in line
with the wave direction.

Th|ev|ng HJF E[I)FEWFI pr E‘EF[ J@%ﬁvrrp}/ - qiizﬁlfﬁ’—] LII*J Tu ]—‘FEJ PIN .F[\/J[[E{ﬁﬁjl
Thieving Bk fyfol » &if Thieving PIN 5 1 rF’ﬁ"EJ solder mask » =™ Q%\lﬁtﬁ‘]?ﬁig%ﬂ?}

".‘iqf\ﬁ’ﬁzﬁ [ _Ffif Thieving -

Thieving may be made up of pads of the same size and spacing as the pins of the devices
or per a copper thieving area shown in the chart below. The copper thieving areas are to
be free of soldermask. Use the chart below to help determine if thieving is required for a
particular device.

Pin Pitch Stick-Thru Solder  Thieving
Area

0.100[2.54] Up to 0.080[2.03] Not Required

0.100[2.54] intersatitial Up to 0.050[1.27] Not Required

0.100[2.54] intersatitial 0.051[1.30] to 0.080[2.03] Required

0.025[0.64] or 0.050[1.27] | Up to 0.020[0.51] Not Required

0.025[0.64] or 0.050[1.27] | 0.021[.53] to 0.080[2.03] Required
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Title: DFX Design Guideline For Rigid Printed Boards and Assemblies

NOTE 1 - Adjust width to be beyond the device hole and pad pattern.

Direction of Travel

-
«0.055-0.075 [1.40 - 1.90]
*l | 0.055-0.075 [1.40 - 1.90] "‘I |

7'y
—a © O NOTE 1
© O TNoTE 1 © O )
© O v
L 0.020 [0.50] L
0.020 [0.50]
}Soldcr Thieving Area ]
L NOTE 1 v
5 g ’"’ '|
= =3
2l g ‘
s [ |
(] ¥ oo ©©
a ©O ©O

| Solder Thieving Area

0.055-0.075[1.40 - 1.90]

3.4 SMT [elpiER =" SMT Land Patterns
FRBRISI = G v PO 53 SMT 7~ (F 5L BGA ~ CSP b« FRIEgRIS][ 1 1
U OR AL > % PR IIRAG EA0  SHFHAOEUT RO AL R 1

o FURE Y SR (S PR R Y .

The land patterns cover all generic SMT component packages and include BGA and CSP
component package. The land pattern dimensions are given for pad length and width, pad gap,
and the resulting toe-to-toe spacing. The expected heel and toe fillet based on nominal
component dimensions is provided as a reference to the quality of the solder joint.

3.4.1 ?&E"[*JFEI#,)‘F[ Passive Chips
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3.4.1. Passive Chips

Chips Pad Pad Pad Toe-to- Toe Heel Comments
(Reflow) Width | Length |  Gap Tou Pt | et
W L G TtoT (REF) (REF)
Component mils mils mils mils mils mils
Type (mm]  [mm]  [mm] (mm] [mm] [mm]
0201 [0603] 12 15 9 39 75 35  Notraces, planes, solder mask or

marking permitted in the gap. Wide,
[0‘32] [0‘38] [0.24] [1 0'] [0.2] [0091 trace connections need o be
placed on both ends or sides of
the pad
0402 [1005] 20 21 12 54 6.5 5 :‘ﬁ:;:ﬁm ?:mgfgﬂgssm .
[0.50] [0.53] [0.30] [1.36] [0.16] [0.13]  trace connections need to be
placed on both ends or sides of
the pad.

0603 [1608] 0 30 28 88 125 35 Awd s plnesormarkingi

the gap. Wide trace connections

075 075  [070]  [220]  [0.30]  [0.09]  needtobe placed on bothends o

sides of the pad.

0805 [2012] 50 45 30 120 205 35
(125  [1.15]  [0.75] [3.05] (052  [0.09]

1206 [3216] 60 50 70 170 2 3
(1500  [1.25] [175]  [425)  [052]  [0.09]

1210[3225) 100 55 70 180 27 3
; [250]  [140)  [1.75]  [455]  [067]  [0.09]
| 1808 [4520] 80 55 120 230 265 5
[200]  [140]  [310]  [590]  [0.70]  [0.13)

1812 [4532] 125 65 105 235 29 4
[320] [165]  [260]  [590]  [0.74]  [0.14]

1825 [4564] 250 70 105 245 34 4
[6.35]  [175]  [260]  [6.10]  [0.80]  [0.14]

2010 [5025] 100 60 130 250 2.5 45
[250]  [1.50]  [3.30]  [6.30]  [0.65)  [0.12)

2225 [5564] 250 70 140 280 30 5
6.35)  [1.75]  [355  [7.05)  [0.73]  [0.13]

25126332 125 65 180 310 3 5
[320]  [165]  [455]  [7.85] 078  [0.14]
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Chips

(Wave Solder)

Component
Type
0603 [1608]
0805 [2012]
1206 [3216]
1210 [3225]
1808 [4520]
1812 [4532)

2010 [5025]

2512[6332]

Pd | Pad | Tosto | Too | Hee Comments
Longth | Gap Too | Filet | Fiet |
L G TtoT | (REF) (REF)
mils mils mils mils mils mils
[mm] [mm] [mm] [mm] (mm] [mm)]
30 40 30 110 239 25 Not recommended
075  [100] [078)  [278)  [057)  [0.07]
50 50 3% 135 28 1
(125 [128)  [090]  [340)  [070]  [0.02]
60 60 70 190 32 3
(150 [1500 [4.78) (478  [0.77) [0.09]
100 65 70 200 37 3
250 (165 (179  [605] [092  [0.09]
80 65 120 250 3 5
2000 [165)  [310]  [640]  [0%5]  [0.13)
125 75 105 255 3 4
3200 [190] [265]  [645]  [0.98]  [0.11)
100 10 130 210 36.5 45
25  [175)  [330]  (680]  [080]  [012)
125 75 180 330 41 5
3200 [190]  [460]  [840] (105  [0.11)
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3. 4.2 [RE EJ(‘F&F[*JFEIE Low Inductance Passive Chips
Low Inductance Pad Pad Tos-to- Toe Heel Comments
Chips Length Gep Toe Fillet Fiflet
(Reflow) L G TtoT | (REA (REF)
Component mils mils mils mils mils mils
Type (mm]  [mm]  [mm]  [mm]  [mm]  [mm]
0306 [0816] 60 14 14 4 5 25  Notmces, planes or marking

1500 (035 (035 (105 (012 [006 iemenonre bbepbren
[
both ends or sides of the pad.
058[1200 8 B AN M 10 25  Noteces panesormating
itted in the gap. Wid
RO0]  [065  [050]  [180]  [026]  [0.06] tometionsremt sbephoaton
both ends or sides of the pad.
N . pla i
B12[16 15 N N W0 13 5 toumsmeanay
3200  [0.79) [0.75] [2.25) [0.32] [0.12]  connectons need to be placed on
both ends or sides of the pad.

No soldermask, traces,

Plane Clearance ! ;
" / planes or designators in gap.
K

. Traces from plane to pad

Traces could be as wide as pad

if necessary Copper plane

Figure 15- Legend for Low Inductive Passive Chips

TtoT

o

— 1

i

3.4.3 %I’E’T*ﬁ}ﬁ Tantalum Capacitors
= xﬂ B BT F“Z‘”%“\'\J%”ﬁ ﬁﬁf’lﬁlp » Al I=IGER o B [
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= a fr R AT P & B %ﬁﬁ{ R TP R L i -

Please note that there are new sizes of tantalum capacitors that overlap with old sizes. As
shown in the table, various suppliers are using conflicting alpha designators for package
size. Designers must carefully note the component size to know which pad design to use.

Tantalum Pad Pad Pad Toe-to- Toe Heel
Capacitors Widh | Length | Gap | Too | Filt | Filet Comments
(RE"OW) " L G T“T [REF) (Rm
Component Type mis mis mils | mis mils mils
[mm] [mm] [mm] [mm) [mm] [mm]
1206 [3216) 50 60 40 160 72
A, A2, Y-size (125 (1500  [1.00] 400 o40] (03]
1311(3528) B | 50 110 % 13
B, B2, X-size R2) (150 (125 (429 031 - [0.34]
1810 [4726] 5 60 % 216 155 13
B-size (140  [150) [245]  [549] [0.38] [0.35)
22185846 100 84 100 286 20 13
D, D2, V-size [250)  [215)  [250] . [6.80] [0.50) [0.35]
2312[6032) 90 84 10 218 21 13
C-size R2&) (215 27§ [109) [0.53] [0.35]
BOIHY 0 100 M 180 38 2 14
D, E, N-size 2500  [215)  [4.00] [8.30] 051 (03]
Tantalums
(Wave)
1206 [3216] 0 0 % 40 220 47 12 Not recommended
A A2, Y-size (126 22  [1.000  [5.50] [1.19] [0.31]
1311(3528) 0 100 50 20 5 13 Not recommended
B, B2, X-size R RS0 (28 bR (142 0y
1810 [4726) % 9 % 21 455 13 Not recommended
B-size (140) 225 [45) 695 [115) 03§
2218 [5846] 100 140 100 380 16 13 Not recommended
D, D2, V-size RS0 - [3%0] s - [950) (e (03]
2312 [6032] 90 140 10 390 m 13 Not recommended
C-size 225 - [350]  [279] [9.75] [1.96] [0.35]
2816 7343 00 150 160 460 86.5 14 Not recommended
D, E N-size 50)  [375 4000  [11.80] 220] [0.39]

D B S IR E R B - 127 0.00810.20) (T AN SEH
o] B BSBRRGTT 9 > B  f HRLA S -

% When split pads are required for in—circuit—-testing purposes all footprint
dimensions are the same except for an 0.008[0.20]split opening down the
center of pad width(w) for both pads. (not applicable for wave solder)
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4.4 IR

Aluminum Electrolytic Capacitors

Alum. Electrolytic Pad Pad Pad Toe-to- Toe Heel
Capacitors Width Length Gap Toe Fillet Fillet Comments

W L G TtoT {REF) (REF)

Component Type mils mils mils mils mils mils
mm]  fmm]  [om]  [om]  [mm] (o]

4 mm diameter 35 105 30 240 29.5 45
[0.90] [2.65] [0.75) [6.05) [0.73] [0.12]

5 mm diameter 35 125 40 290 29 95
[0.90] [3.20] [1.00] [7.40] [0.75] [0.25]

6.3 mm diameter 35 145 50 340 32 10.5
[0.90] [3.70] [1.25) [8.65) [0.82) [0.28]

8/9 mm diameter 35 175 100 450 30 11

[0.90] [4.45] [2.50] [11.40] [0.75] [0.30]

10 mm diameter 35 175 160 510 26.5 10.5
[0.90] [4.45] [4.00] [12.90] [0.65] [0.30]

16 mm diameter 47 262 2.36 760 3 14
[1.20] [6.65] [6.00] [19.30] [0.80] [0.35]
P TtoT -
4 —r—>
L G
Legend
3.4.5 MELFs
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Alum. Electrolytic Pad Pad Pad Toe-to- Toe Heel
Capacitors Width Length Gap Toe Fillet Fillet Comments
W L G TtoT (REF) (REF)
Component Type mils mils mils . mils mils mils
[mm] [mm] [mm] [mm] [mm] [mm]
4 mm diameter 35 105 30 240 295 45
[0.80]  [2.65] [0.75)] [6.05] [0.73] [0.12)]
5 mm diameter 35 125 40 290 29 9.5
[0.90] [3.20] [1.00] [7.40] [0.75] [0.25]
6.3 mm diameter 35 145 50 340 32 10.5
[0.90] [3.70] [1.25) [8.65] [0.82] [0.28]
8/9 mm diameter 35 175 100 450 30 1
[0.90] [4.45] [2.50] [11.40] [0.75] [0.30]
10 mm diameter 35 175 160 510 26.5 10.5
[0.90] [4.45)] [4.00] [12.90] [0.65] [0.30]
16 mm diameter 47 262 2.36 760 3 14
[1.20] [6.65] [6.00] [19.30] [0.80] [0.35]
P TtoT .
B B
—pq—
L G
Legend

I

AR RUIRLIS R TR EPH] ) o ag i R R P SR e i

H['L‘ o
These guidelines assume a rectangular pattern. The suggested cutout pad

depicted above facilitates component centering during reflow.

3.4.6 SOICs (reflow)
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T Toe Heel
SO[CS (Wave) m L:::m ;:: ?r::u- Flilet Fillet Comments

w L G TtoT (REF) (REF)
Component Type mils mils mils mils mils mils
[mm] [mm] [mm] [mm] [mm] [mm]

SOIC#D 24" 70 150 290 27 2 *-lastpadis 72;

[0.60] [1.75] [3.80] [7.30] [0.65] [0.06] R-Packs not recommended

SOIC#DW 24* 70 320 460 27 0.5 * - last pad is 72,

[0.60] [1.75] [8.10] [11.60] [0.65] [0.03]

Legend

> | |4_1 112 Pitch

Trailing pads are 3 times
the normal pad width

Wave Direction

-l e
-}

3.4.7 SOIC (Wave)

Pad Pad Pad Toe-to- Toe Heel
Width Length Gap Toe Flllet Fillet Comments
w L L] TtoT (REF) (REF)
Component Type mils mils i

mils mils mils mils
[mm] [mm] [mm] [mm] [mm] [mm]
SOIC#D 24+ 70 150 230 27 2 * - last pad is 72;
[0.60] [1.75] [3.80] [7.30] [0.65] [0.08] R-Packs not recommended
SOIC-#DW 24* 70 320 460 27 0.5 * - last pad is 72;
[0.60] [1.75] [8.10] | [11.80] [0.65] [0.03]

Legend

> | I‘ 1 1/2 Pitch

Trailing pads are 3 times
the normal pad width

Wave Direction

-l -
- -

A SRR SRR R T PO » PSR e Pt 9

e

The land pattern assumes that the wave could be in either direction therefore
the wide pads are on both ends.

3.4.8 S0J
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Pad Pad Pad Toe-to- Toe Heeal
Width Length Gap Toe Flliet Fillet Comments
w L G TtoT (REF) (REF)
Component Type mils mils mils mils mils mils
[rmm] [mm] [mm] [mm] [mm] [rmm]
300 wide body 24 80 220 380 40 40
[0.60] [2.00] [5.60] [9.60] [1.00] [1.00]
350 wide body 24 80 270 430 40 40
[0.60] [2.00] [6.85] [10.85] [1.00] [1.00]
400 wide body 24 80 320 480 40 40
[0.60] [2.00] [8.10] [12.10] [1.00] [1.00]
450 wide body 24 80 370 530 40 40
[0.60] [2.00] [9.35] [13.35] [1.00] [1.00]
Legend
r

h
L

G
 ATRRRNER
-+

TtoT
w
3.4.9 PLCC
Pad Pad Pad Toe-to- Toe Heel
PLCC Width Length Gap Toa Fillet Fillet Commaents
w L GG TtoT (REF) (REF)
Component Type ' mils mils mils mils mils H mils
[mm] [mm] [mm] [mm] [mm] [mm]
18 rectangular 24 80 210 370 63 17
[0.60] [2.00] [5.35] [9.35] [1.80] [0.43]
; ] 350 510 63 17
[8.90] [12.90] [1.60] [0.43]
20 square 24 a0 270 430 60 20
[0.60] [2.00]  [6.20]  [10.80] [1.50] [0.53]
28 square 24 80 370 530 [s1e] 20
[0.60] [2.00] [9.40] [13.40] [1.50] [0.53]
28 rectangular 24 a0 270 430 20
[0.60] (z.00] | [6.90] [10.90] [1.50] [0.53]
470 630 60 20
[11.90] [15.90] [1.50] [0.53]
32 rectangular 24 80 370 530 B0 20
[0.80] [2.00] [9.40] [13.40] [1.50] [0.53]
470 630 60 20
[11.90] [15.90] [1.50] [0.53]
44 square 24 80 570 730 60 20
[0.60] [2.00] [14.50] [18.50] [1.50] [0.53]
52 square L 24 80 870 830 60 20
[0.80] [2.00] [17.00] [21.00] [1.50] [0.53]
68 square 24 80 870 1030 60 20
[0.60] [2.001  [22.10] [26.10] [1.50] [0.53]
84 square 24 80 1070 1230 60 20
[0.60] [2.00] [27.20] [31.20] [1.50] [0.53]
Legernd
] | 1
—— —— * w
TtoT .
] I
— I
] [ | K
Mevenmment Fuarmbeer @OV ST - 10- LW SS9 Roewvision: K T S8 af QS

3.4.10 SSOP Small
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Pad Pad Pad Toe-to- Toe Heel
Width | Length Gap Toe Fillet Fillet Commants

w L G TtoT (REF) (REF)

Component Type mils mils mils mils mils mils
[rm] [mm] [mm]  [mm] [rm] [mm]

25 mil/0.635 mm* 16 80 190 350 21.5 21.5
[0.40] [2.00] [7.40] [11.40] [0.55] [0.55]

31 mil/0.8 mm™ 20 80 345 505 22.0 28.0
[0.50] [2.00] [11.30] [15.30] [0.55] [0.70]

* Note: For SSOP footprints not listed in the above table refer to the optional figure pad
design drawing in the next TSOP section to calculate various additional pad sizes.

Legernd
EEEEEREN!
Tto T <G

-
v

P I 5 SSOP o - 7l TSOP T HEEG Rt R Bk 5 prie
(“ﬂr@ﬁpﬁ@f}%ﬁ INEY

Note: For SSOP footprints not listed in the above table refer to the optional

figure pad design drawing in the next TSOP section to calculate various
additional pad sizes.

3.4.11 TSOP
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Pad Pad Pad Toe-to- Toe Heel
Width | Length Gap I Toe Fillet Fillet | Comments
w L G TtoT | (REP (REF)
Component Type ~ mils mils mils mils mils mils
fmm]  [mm] fmm} [mm]  [mm] [mm]
16 mil/0.4 mm 10 70 620* 760* 15 20 NO SOLDER MASK
[0.25] [1.75] [15.75] = [19.25] [0.40] [0.50] BETWEEN PADS
20 mil/0.5 mm 12 70 To0* 840* 15 20 NO SOLDER MASK
[0.30] [1.75] [17.75] [21.25] [0.40] [0.50] BETWEEN PADS
26 mil/0.65 mm 16 80 450* 610* 20 25
[0.40] [2.00] [11.45] [15.45] [0.50] [0.65]
e
Ii e [0 10 20 Ml e I ;::1" 0.015" [0.40] Toe: 16-20 Mil Pitch
S os eI e » EES— 0.020 [0.50] Toe: 25-31 Mil Pitch
Foot Length A
| Pag —al Foat Optional Figure
16 maybe used
to calculate the
3 footprint pad
size for any

I 0.020 [0.50] Heel: 16-20 Mil Pitch

0.025 [0.65] Heel: 25-31 Mil Pitch

Component Body

diagram to

TSOP. * Use

determine exact
pad positioning.

Legend Figure 16- TSOP Pad Design
- TtoT -
_ _ 1. Pad length = toe + foot length + heel

2. Pad width = foot width + 2X side dimension

3. Pad toe to toe = component lead toe to toe + 2X pad toe
— w :_ 4. Pad gap = Pad toe to toe - 2X pad length
- ] 5. Pad pitch = component lead pitch
_ - 6. Space between pads = pitch - pad width
—— : I

Saf—
L
3.4.12 QFP
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Pad Pad Pad Toe-to- Toe Hesl
Width | Longth | Gap | Toe | FWet | Filet R
w| L G | Ttor | RED | (RER
Bmi04mm | 10 | 70 550 © 690" 20 30 NOSOLDER MASK
ex.128pin)  [025 [175]  [1400] [1750]  [050] = [075] = BETWEENPADS
0mi05mm 12 70 10800 12200 2 30 NOSOLDER MASK
(x208pin)  [030)  [175] (745  (3095]  [050] = [075] ~ BETWEENPADS
Bmi0s%smm - 16 . 80 %0t . 100 0
(ex.132pin) ' [040] [200]  [2440] | [2840)  [050] | [0.75]
Wmi0Smm 20 80 55 665 2 30
(ex.64pin) 050" [200] [1340]  [17.40]  [050]  [0.79)

Foot 0.0015(0.04]
0015 [0/ Widh
0.001510.04] M [ | 0020(050)Toe
Pad ——a) Fool Foot Length

] 0,030 [0.75] Heel

Optional Figure 17
may be used to
calculate the
footprint pad size
for any QFP. * Use
diagram to deter-
mine exact pad
positioning.

—ee————

Legend Figure 17- QFP Pad Design
A
Il I 1. Padlength = 0.020 [0.50] + foot length + 0.30
- . w [0.75]
| [ 2. Pad width = foot width + 0.003 [0.08] (0.0015
G [0.04] per side)
TtoT 3. Pad toe to toe = component lead toe to toe
[ | | +0.040 [1.00]
- - 4. Pad gap = Pad toe to toe - 2X pad length
ll I’ 5 5. Pad pitch = component lead pitch
|' 6. Space between pads = pitch - pad width
Document Number CORSDC-10-10005% Revision: K Page: 54 of 95
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3.4.13. SOT-23

P Pad Pad |Toe<to-| Toe Heel
SOT-23 M::h Length | Gap | Toe | Fulet | Filtet Comments
w L G |TetoT | (REF) | (REF)
Component Type tomils ! mils mils | mils | mils mils
[mm} ~ [mm] | [mm] = [mm] ©[mm] | [mm]
sSOT-23 Dual pads | 40 1 50 35 ! Gap is between pads
(Reflow) [1.00] | [1.25] | [0.90] i | i
Single pad 40 50 40 140 . 22 55 Gap is between single and
[1.00] [1.25] . [1.00] [3.50] | [0.55] @ [0.15] | dual pads
sSOT-23 Dual pads 40 70 < LI i ! Gap is between pads
(Wave) [1.00] [1.75]  [0.90] : ;
Single pad 40 70 45 185 | 445 3.0 Gap is between single and
[1.00] [1.75] [1.15] = [4.65] ' [1.15] = [0.08] ' dual pads
Legend
A

L
v
3.4.14 SO0T-143
3.4.14. SOT-143

Pad Pad Pad Toe-to- Toe Heel Comments
Width | Length Gap Toe Fillet Fillet

w L G TeoT | (REH | (REH |

mils . mils : mils = mis mils mils

[mm] [mm] [mm] [mm] [mm] [mm]

40 40 40 120 17.5 6.5 Large pad is 50x40
[1.00] [1.00] . [1.00] [3.00] [0.42] [0.19]

Legend

TtoT

3.4.15 D-PAK(TO 252/369)
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3.4.15. D-PAK (TO 252/369)

Pad Pad Pad Toa-to- Toa Heel Comments
D-PAK Width | Length | Gap Toe Flilat Fillet
TO 252/369) BN N BT a0 8 B Bt B .

Small pads § 63 {118 1 118 ! !Gap is between pads
[1.60] @ [3.00] ' [3.00] ! i

Large pad 236 236 76 430 21 71  Gap is between large pad and
[6.00] [6.00] [1.90] ' [10.90] _ [0.53] [1.80] small pads

Legend

5.4.16 et /e

Chip Resistor / Capacitor Packs

Y 2 Pad Pad Pad Toe-to-  Toe Heel
Chip F_Remstorl Width | | Gap | Tos | Pmet | et | . :
Capacitor Packs BE™I iy G |Teor | (REA | ®EA | SRR -
0302 [0806] 14 16 | 12 44 10 0 Lower yielding part
Panasonic 14V, 4 terminals | [0.35] | [0.40] | [0.30] | [1.10] | [0.25] | [0.0]
0404 [1010] 20 20 20 60 10 0
Panasonic 24V, 4 terminals [0.50] | [0.50] | [0.50] | [1.50] | [0.25] [0.0] |
0606 [1616] concave 16 28 30 86 19 | 9.0 Fillets measured from bottom
Panasonic V4V, 4 terminals | [0.40] | [0.70] | [0.75] | [2.15] [0.48] | [0.23] | of dimple.
0606 [1616] convex 16 28 40 96 16 0
Panasonic 34V, 4 terminals | [0.40] | [0.70] | [1.00) | [240] | [0.40] | [0.0]
0804 [2010] 12 20 20 60 10 0 End pads are 16 [0.40] wide
Panasonic 28V, 8terminals | [0.30] | [0.50] | [0.50] | [1.50] | [0.25] [0.0] | Ensure pad pitch is correct
1206 [3216] concave 16 28 30 86 19 9.0 |Fillets measured from bottom
Panasonic V8V, 8 terminals [0.40] | [0.70] | [0.75] | [2.15] | [0.48] | [0.23] | of dimple.
1206 [3216] convex 16 | 28 40 96 16 0
Panasonic 38V, 8 teminals | [0.40] | [0.70] | [1.00] | [2.40] | [0.40] | (0.0)
1506 [38186] 12 28 3 87 12 4.0
Panasonic 2HV, 16 terminals | [0.30] | [0.70] | [0.80] | [2.20] | [0.30] | [0.10] |
2010 [5022] concave 28 50 | 40 140 26 20
Panasonic S8V, 8 terminals [0.70] | [1.25] | [1.00] | [3.50] | [0.65] | [0.05]
‘|
I Lepend
RRLLIEE
:‘ TtoT &
RELL]]
. w
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3.5 BGA [EfgHEEH= BGA Land Patterns
3.5.1 BGA iﬁéﬁﬁﬁfﬁ BGA Packaging Descriptions
PBGA Plastic Ball Gird Array
TBGA Tape Ball Grid Array
CBGA Ceramic Ball Grid Array
CCGA Ceramic (Wire) Column Grid Array

Cast Column Grid Array
Clasp Column Grid Array

CSP Chip Scale Packaging
3.5.2 BE%Q$T$ﬂﬁﬁ§E Ball Material Descriptions
PBGA Futectic (63Sn/37Pb)
TBGA Futectic (63Sn/37Pb) Single Metal Tape
High Temp(90Sn/37Pb) Dual Metal Tape (IBM)
CBGA High Temp (90Pb/10Sn)
CCGA Column (90Pb/10Sn)
CSP Futectic (63Sn/37Pb)

e %gwf;a@;ﬁmg@ﬁ@ o Al BGAJCSP 7+ (] F AT iy - g i =RY3% PCB

F[fj%ﬂgf o K E-[Efj?kﬁ Rl FIJ LA F[fj A

NOTE: Check with the BGA /CSP component datasheet and supplier concerning the
composition and diameter of the solder ball as it may influence the PCB design. The below
pad geometries provide for copper defined pads.

3.5.3 BGA ¥ /Via Dogbone #${F 2P BGA Pad/Via Dogbone Geometry
BGA Pitch o
BGA
Pad / Soldermask
Via Via
Pad (centered
between
Via BGA pads)
Soldermask
3.5.4 PBGA(50mil/1.27mm pitch)
Land Shape: Dogbone Ball Diameter: 25-30mils

PAD Geometry VIA Geometry
Land | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
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Diameter | Diameter Soldermask
Diameter
25[0.64] | 29[0.74] 12[0.30] 25[0.64] 18[0.45]

3.5.5 PBGA (39mil/1.00 mm pitch)

Land Shape: Dogbone

Ball Diameter: 20-25mils

PAD Geometry VIA Geometry
Land Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter | Diameter Soldermask
Diameter
20[0.50] | 24[0.60] 10[0.25] 22[0.55] 16[0.35]

3.5.6 Butectic Ball TBGA
Land Shape: Dogbone

(50mil/1.27mm pitch)
Ball Diameter: 25-30mils

PAD Geometry

VIA Geometry

Land Soldermask Finished Hole | Pad Diameter | Top/Bot.side

Diameter | Diameter Soldermask
Diameter

25[0.64] | 29[0.74] 12[0.30] 25[0.64] 18[0.45]

3.5.7 High Temp Ball TBGA (50 mil/1.27 mm pitch)
Ball Diameter: 25mils

Land Shape: Dogbone

PAD Geometry VIA Geometry
Land Soldermask Finished Hole | Pad Diameter | Top/Bot.side Soldermask
Diameter | Diameter Diameter
28.5[0.72] | 32.5[0.83] 12[0.30] 25[0.64] 18[0.45]
3.5.8 CBGA (50 mil/1.27 mm pitch)
Land Shape: Dogbone Ball Diameter: 35mils

PAD Geometry VIA Geometry
Land Soldermask Finished Hole | Pad Diameter | Top/Bot.side Soldermask
Diameter | Diameter Diameter
28.5[0.72] | 32.5[0.83] 12[0.30] 25[0.64] 18[0.45]

3.5.9 CCGA (50 mil/1.27 mm pitch)
Land Shape: Dogbone

Ball Diameter: 22.5mils

PAD Geometry VIA Geometry
Land Diameter | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter Soldermask
Diameter
28.5[0.72] 32.5[0.83] 12[0.30] 25[0.64] 18[0.45]

3.5.10 CCGA (39 mil/1.00 mm pitch)
Land Shape: Dogbone

Ball Diameter: 22.5mils

PAD Geometry

VIA Geometry
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Land Diameter | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter Soldermask

Diameter

27[0.70] 31[0.80] 8[0.20] 18[0.46] 12[0.30s]

3.5.11 CBGA (39 mil/1.00 mm pitch)

Land Shape: Dogbone

Ball Diameter: 27.5mils

PAD Geometry VIA Geometry
Land Diameter | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter Soldermask
Diameter
27[0.70] 31[0.80] 8[0.20] 18[0.46] 12[0.30]

3.5.12 CSP/microBGA (31.5 mil/0.8 pitch)

Land Shape: Dogbone

Ball Diameter: 14-20mils

Land Shape: Dogbone

PAD Geometry VIA Geometry
Land Diameter | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter Soldermask
Diameter
16[0.40] 20[0.50] 8[0.20] 18[0.46] 12[0.30]
3.5.13 CSP/microBGA (30 mil/0.75 mm pitch)

Ball Diameter: 14mils

PAD Geometry VIA Geometry
Land Diameter | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter Soldermask
Diameter
14[0.35] 18[0.45] 8[0.20] 18[0.46] 12[0.30]

3.5.14 CSP ( 25.6 mil/0.65 mm pitch)

Land Shape: Dogbone

Ball Diameter: 8-12mils

PAD Geometry VIA Geometry
Land Diameter | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter Soldermask
Diameter
12[0.30] 16[0.40] Microvia or surface wiring only See detail in
section 3.5.16 for microvia options

Land Shape: Dogbone

3.5.15 CSP (19.7 mil/0.50 mm pitch)

Ball Diameter: 8-12mils

PAD Geometry

VIA Geometry

Land Diameter | Soldermask Finished Hole | Pad Diameter | Top/Bot.side
Diameter Soldermask
Diameter
11[0.28] 15[0.38] Microvia or surface wiring only See detail in
section 3.5.16 for microvia options

3.5.16 BGA MAE[RIF5E

Document Number CORSDC-10-100059

BGA Microvia Options

Revision:K

Page 77 of 118




SOLECTRON DESIGN ENGINEERING
Title:DFX Design Guideline For Rigid Printed Boards And Assemblies

RS PRI AR « B PR ¢ AL
B PIRLE T T ATEROHLRE S RE 0 0 T EA BOA SRS T > A
RIBERUSIRAER A 43,01 H157 < B0 2> 30 I REIBURLIFER 50 DFM i

& FUEJ%W"PFT@%FIF%[I ulj“lﬁﬂ*“g IJ“%'E“[F =AM

The microvia options below can be used if standard through hole vias are not compatible
with the required density. These options, shown in order of preference, were developed
based on experiments that determined the presence of voids in the BGA solder joints. See
section 4.3.11 for further details. For options 2 and 3, it is very important to contact your
DFM representative for further information regarding the fabrication specification and
vendor selection.

Preferred BGA Option 2 - Via _ |
design tangentto | |
BGA pad ‘ |
9
Option 1 - Via Dpntlton 3f- w: In [z
enter on edge center of pad.
zf BGA pad ¢ VIAS MUST BE
FILLED. ‘ 2
%

3.6 SMT FHJRREHE SMT Spacing Rules
3.6.1 s Introduction

PCB SETRIK 55 » T Wi (Lo A - (P9 (2 [~ A
Pl SRR SRR T i SMT RIS PG TR o i 0 i ) o]
SEE HON TR e [ R F SRR B AR O T A
VAR

PCB assemblies come in numerous sizes and shapes, with few or many components.
They also come with a variety of functional and performance constraints to achieve the
desired end product. The SMT spacing rules provide the minimum dimensions for a
good-quality, machine-producible product that can be reworked if required. At the same

time, the rules offer the designer maximum flexibility to meet the product’s functional
and performance objectives.

B < SMT FUl R4 H[LELIER) SMT <2 SMT A1 SMT = PTH 7 (4 - Fil b |- Ll i  F]
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FL-A [ RIS & Tl O R FVRLS B R A

The following SMT spacing rules are minimum recommended spacings between SMT to
SMT and SMT to PTH components. Spacing dimensions are based on the width of the
land metallization or the component body, whichever is greatest.

3.6.2 Jpif’s BGA E (FRIFD FEF' R REL Reflow BGA to (Same Side) Chip Spacing

[ BT [ B - iﬁﬁ;ﬁﬁﬁijﬁﬁ%ﬂ%@fﬁr%kElﬁ*f%’*juﬂé«'ﬁ#%ﬁ?%'éﬂ BGA fi
 HIRIZELRL S — RIZHY 0.125(3.08)% Bl 1 -SRI o P T b A L P

72 BGA URIRVI 1% - QI RV R« SRIH] - 2l R1r= BCA
PREYS PRy PSRN o PN T e R RPR AR TR e
RL7: BGA [l FPETHA « eilH bee BGA s | 0.020(0.50) -
0.080(2.00) IV [*] » S | FINFA= S~ £+ &l il zﬁff%iﬁ#ﬁﬁﬁﬁﬁﬂﬂ%jﬁ@

ER ’Ljpﬁl]ﬁj—[ ey o ’EF% IRLTE RIS E ' “%glfugﬁ’mu N IENE

i

Because it is necessary to rework the BGA periodically using a hooded nozzle, it is
strongly preferred to keep the “chip body to BGA body” spacing at 0.125(3.18) per
spacing chart (part 1). However, there are times when decoupling caps and other chip
parts need to be moved closer to the BGA lead/ball to obtain better electrical design
functionality. When necessary, move the chips closer to the breakout vias on the
opposite side of the board from the BGA body. As a last resort, if electrical
requirements will not permit the signal transfer through the vias, the chips may be
moved closer to the BGA on the same side of the board. These chips must be lay in an
AREA defined by a distance of 0.020(0.50) minimum to 0.080(2.00) maximum
surrounding the BGA body. This benefits the repair process in that the chips will lie
inside the nozzle allowing the nozzle to rest flat on the board, during the reworking
process. It should be noted that an additional production cost may be required to
manually touch up the chips after the repair process.

3.6.3 PR3 BGA Mirror Imaged BGAs
I, BOA W B 8 L T A BGA o
<A L.00(25.4)T 4] (BGA &9 SO REIEIPERS ) - FUREAYE - HNHY

VR R R T PRV L F{fﬁ%ﬁﬁ/éﬁlyﬁﬁ“@ Fppp fﬁé‘[‘gk °
Care must be taken when BGAs are “mirror imaged” to keep the board free from warpage
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and increased strain at the solder joint. Where possible, keep the BGA size to less than
1.00(25.4) square. (The larger the BGA size the greater the possibility of rework.)Where
possible, increase the board thickness to help reduce the warpage under the devices and
increase the solder joint reliability.

3..6.4 ’5 F’V]TE BGAF‘/ CSP BGA or CSP Placed Back-to—-Back

-

Byt UJ:EJ #ﬁﬂtg[l[ 'F‘ i EIJ BGA #1 CSP » 7 Hﬂ@z@l#’ﬂ?’?’ﬁ | |;Ej 200(5.00)

-

IR~ i dogbone T Py VL SRRV & R
A o AT ﬂwﬁj BGA 75 175511770 kL iR e i ¢if! BGA - {1 BGA SRR el

G o PRS2 REaTR -
It is recommended that, where possible, similar back-to-back BGAs and CSPs be offset
from each other a minimum of 0.200(5.00) to prevent board warpage under the devices.
Any dogbone shared vias between the two devices are susceptible to solder joint strain.

Similar perimeter BGAs placed back-to back are preferred over fully arrayed BGAS
since the BGA balls are located beyond the parameters of the device die.

3.6.5 SMT BLESEFRLEI FIGE-[HIFAE WA gzﬁjuj\t__

SMT Passive to Passive packages-Reflow and Wave Processing
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M| M | w2 | 2 | 603 | 603 | 805 | 805 [ 1206 | 1206 | 1210 | 1200 [ TontADLarge Cer. [ PHSH| ProssFit
End | Sie | End | Side | End | Side | End | Sce | End | Sce | End | Sce | End [ Sce | (5 |Pinsbody
o Refowd [ 10 | 2 | 0 ) 5[0 ] 0] B 0] 0] 000D e
Ed | V()
| Reflow(2 (30 I I N T 7 T T T I S
Sde | Wave(l)
4 | Refow(2 plwlelole]l s 0|0 2lB]0]0]. we
Ed | Wae()
4 | Refow(2 L N N N N N N N T A T Y
Sde | Vawell)
63 | Reflow (2 (§ L IO N O O3 N I
Ed | Wewe(f)3) HEA AR EE R
83 | Reflow(2 (6 AENEAENENEREAER KD e,
Side | Weve (1)) AR AERERERETRE
85 | Reflow(d) AFAEEIEREEEA T
Ed | Vel o ARIEAERERERERED
85 | Reflow(d 3 EEN NN N N T A e
Sde | Vewvey AEIEAERERERE
126 | Reflow(§) plalnlal]of |
Ed | Wee(d CAEREIERERED
126 | Reflow() Dol als]ofolm
Sde | Wew() % [ % | 0] 2 [ aw
120 | Reflow N P
Bd | Wee(d TAIERETRED
20 | Reflow alalolol o
Sde | Vv c ik 0] 2 | %
Tartg Cer|  Reflow [l CH
Exl_| Voo S e R
Tantg Cer|  Reflow [ I
Side | Weve (3(4 |

Note (1) - Wave solder of (201and 0402's not allowed and not recommended for 0603s.

Note (2) - Multi4eaded networks require the same spacing as associated chip spacings shown.

Note 6] - Use eqivlen siz2for ow cuctars cagactors (0306, 0508, 0612, "En” ccees the poston o e temines,

METRIC EQUIVALENTS
ml | mm | ml | mm ml | mm
10|05 4 | 1 0|23
2103 4 | 115 100 | 250
5|03 0 |15 125 | 32
2|05 0 | 1% 150 | 380
% | 064 5 | 166 20 | 50
2| 0B 0|15 0 | 760
% | 09 & | 200 75 | 950
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3. 6. 6 F1Z IS [FREZH (partl) Preferred Reflow Component spacing (partl)

2| M | @2 | 02| @0 | W5 | @6 | @6 | 6 | 16 | 1200 | 120 |XAOLAyeOx |PHSM PrssFa
Exd | Sco | End | Sdo | End | Sce | End | e | End | s | End | Sio [TEna | S | (5 | Pinshoy
I I O T N N T N T 3 T T B T I Y
Bd | Vwl()
M| Reow( 7 TN I T I T N I T P T Y
e | Vewl)
Q| Reow(d 730 I N T3 T T I T I I Yy P
Bd | Waw()
@ | Reow( o I I O I T B I I Y
s | Vewl)
0 | Reflowd (9 I T N I T N T Y P
Ed | Waw(f) 0] 5| 6| 0| 0| 0] 0| n]|m™]|m
0| Reow® 0 N N N N T B T T )
Sde [ W (1) 0| 0| & 6| 0| 0| 0| ™| ™
06 | Refowl) 0 I I M T N T Y P
B | Wew() 6| 0| 6| 9| 0| 0| ™| ™
05| Refowd 730 N N N N P P
Sde | Wew() 6| 0| 68| 0| 0| ]| ™
126 | Relow(s N I I T T Y
Ed | Wew() % | 0 | 00| % | 2| ™
6 | Reow(s 2 I I B T Y P
s [ Waw() % | % | | ™| »
1210 Reflow 2 |o|we]|ol, 200150
i [ Wew(y W] | mw | 2
20 | Reow ol ol ol
Sde [ Waw() W | 2 | M
TartlgCar| Reflow L3 LT P e
Ed | Vw9 W | 20
TarthgCer| _ Reflow M L P AR
sdo [ Wave (318 20 | 20

Note (1) - Wave solder of (201and 0402s not allowed and not recommended for 0603's.

Note (2) - Mulfi-eaded networks require the same spacing as associated chip spadings shown.

Note (3) - Spacings assume proper component orientation and alignment (Section 3.1.3)

Note (4) - Wave solder of tantalum caps and large ceramics not recommended

Note (5) - Spacing measured from through hole tand edge to SMD land edge for selective saldering applications.

Note (6) - Use equivalent size for low inductance capacitors (0306, 0508, 0612). "End" indicates the position of the termindls.

METRIC EQUIVALENTS
ml | mm mil ml | mm
STl [erel s
2 | 02 4 | 115 100 | 250
15 | 038 L] 15 15 | 120
20 | 0% &0 150 150 | 30
%5 | 064 B | 16 20 | 500
X | 0B bil} 1.5 X0 | 760
» | 09 0 | 200 35| 9%

3.6.7 FIE[IRAE R (FR%E (part2)
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Preferred Reflow Component Spacing (part 2)
Note: Dimensions in mils

[gggg_e: CHIF CTHIP SOT — SOT e T PLLCC E0J 80J GEGP | QS0P BGA
yBe wide

NAarrow wide Darrow widg Narrow narrow | narrow wide wide NBrrow body
CHIP  lsoe passive spacing| 25 25 30 30 s0 50 30 50 50 125
pdde matrix in
ow 3.6.5 25 25 30 30 50 50 30 50 50 125
57 30 30 25 25 | 40 50 30 50 50 125
8 = 30 30 25 25 40 s0 30 s0 30 125
!'3%" 30 30 3o | so 70 s0 s0 125
e 30 30 30 50 70 50 50 125
’Lg‘!— 70 50 50 70 70 125
l]’%ﬂ\'l‘ |
o s0 | s0 70 70 125
£63 l' 50 s0 70 70 125
Eia 70 70 125
—ad 70 | 70 125
| narrow
BGA 128
PGA
Lid
i
é%"ﬂ
EEHN
P
ARIAL
| nacow
AXIAL
[*11 3
| narrow
[+
wide
METRIC EQUIVALENTS
mil =] mil mm
1 0.25 40 | 00 90 2.30
1 0.30 a5 15 100 250
7 38 80| 75 —_125 20
20 50 60 50 150 80|
25 B4 65 65 200 .|
30 5 70 75 300 7.60
35 | X 80| 00 7S R

3.6.8 E']Jﬁﬁ'“ﬁ'ﬁ[ﬁ']&ﬁ Mounting Hole Clearance Zone
FI % CEEARRR A R T it R T
B PSRRI B RS BT -

To prevent parts, usually small chips, located in the “carrier standoff insertion slide zone”
from being knocked off the board during the sliding operation, the following guideline
found in (Figure 18) should be adhere to by the designer.

6.9 Wgﬁ?ﬁfﬁ b BRI 0T Device To Label Spacing Clearance Required
fine pitch 7 [ (4% 0.025[0.065]) F{I¥l P TS : 0402 > FHfi=H » BGA » CSP it
'] fifi % 0.75[19.05] -

Labels are to be placed a minimum of 0.75[19.05] from all fine pitch device (with
0.025[0.065] pitch and below) and other devices such as 0402s, resistors network, BGAS

and CSPs.
4.0 ﬁ]ﬂﬂﬁ?ﬁﬂf?ﬂ%;ﬁiﬁﬁﬂEm Fabrication Guideline for Printed
Boards
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4.1 F.Eﬁ‘ﬁ Introduction

T IR WA R R A R PR T -
E‘ﬂ%‘fﬁﬁfﬁ FIPHT R (g A SMT » %@@ﬁl/ﬁ9@ﬁ“j T oo iﬁ%ﬁf?“%ﬁ@%
IPC-2220 -=%[[##i# Solectron PCB 5 “ﬁ‘?f%tfjﬁi}gﬂ MTL-10-004019 IHW"}{%’HF%&I‘THL? 5

B ORI R PSSR ) e

This section of “Design for Fabrication” contains general information necessary for use by the
circuit board designer engaged in the design of printed circuit boards(PCB). The printed circuit
boards covered are the rigid type, utilizing both through-hole and surface mount devices(SMT),
manufactured by the electroplating and/or etch process. This document, used in conjunction
with IPC-2220 series documents and Solectron PCB Fabrication Specification Procedure
MTL-10-004019, will provide the information necessary for designing cost effective,
manufacturable, testable and repairable printed circuit boards.

B BRI 2.0 RLIESENEIIRIT o A (Rt -

Note: See : “Design for Manufacturability” section 2.0 for additional requirements that will

affect the “Design for Fabrication” process.

4.2 ‘ﬁ“lgl VT 2 Choosing The Proper Technology
- EREUR  SEYIE BULE IR £ 95X PCB RIS T

ﬁ@?R%%”@ﬂﬁﬁﬁ’%ﬁﬂﬁ%WW%@:%’ﬁ@%@,ﬁﬁﬁﬁ%ﬁﬁo
SRR T B (RO ST SRR AR N R
G AOREIREE A HDL (i 02 g ) $15 SLg R U TRE R - 28
Solectron’s ﬁ R %EJFFLEU , lmr{ it 7 gg\t;[p[ﬁj;cg_,ﬁ AT Jﬁ e AR o

Choosing the proper technology for any given design is critical to the success of a cost effective
and manufacturable finished PCB assembly. To determine the type of technology to use one
should consider the soldering processes used, the board density, and the device size/package
types. Most designs can be done with standard technologies but some must be done using ultra
high density micro-vias and HDI (High Density Interconnect) technologies with reduced via
sizes, trace widths and spacings. Reference Solectron’s High Density Design Guidelines for
specific requirements for these designs. As a general rule of thumb the following trace-offs will
provide the most cost effective higher interconnect density.

© ) o B U TR S
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© AN BB I RIOHE i TR VR APRI
° I%?rfﬁ' 1 ;\ﬂwﬁq s S JE' TR
® SR | BRI T AR o R P R B e )
® PR R RIS SO
B [RRAERS > i e o i g
IPC-2221,3.6 153, fi%ui( M15° HDI #i%)

IPC-2315, 5 #{173, &b (M4 HDI %)

P TR PRy PRI R oy ™ S CRRR IS T TRl Ay i,

® Use smaller line/width, smaller holes and trace spaces before adding layers.

® Investigate how boards will fit into a production paned to ensure that maximum material

utilization occurs.
® Use blind vias before designing buried vias to the design.

® Use a power and ground mesh if the design is free of impedance requirements and electrical

constraints for smaller layer counts.

® Use buried capacitance where applicable to increase the overall density allowing more room

for mounting additional actives.

To determine the proper technology for a given Board Density see the calculators found in:

IPC-2221, Section 3.6, Layout Evaluation( use for HDI densities)
IPC-2315, Section 5, Layout Evaluation (use for HDI densities)

For an overview of standard technologies and ultra high micro-via technologies see the table

below.(Contact the local board vendor for specific dimensions)
4.2.1 [BAABYEAIHDI ;*,@ﬁfﬁ%ﬁ
The Preferred Standard and HDI Density Technology Roadmaps

DHD=Drilled Hole | Stand Technology | HDI Technology | Advanced
Diameter. -Though vias -Blind/microvias | Technology

-The finished nominal hole | -10 mil diameter | -6mil diameter -Blind/buried/micro
size min. -\Volume vias

plus the plating | -Volume Production | Production -4 mil diameter
manufacturing -Limited capability
compensation -Cost adder

A/R-annular ring-distance
Between the drilled hole
and edge of pad

Inner Layer Specifications:

width/spacing 10] [0.10] 0.10]

Inner Layer-Min.1 oz Trace | 0.004[0.10]/0.004[0 | 0.004[0.10]/0.004 | 0.0035[0.09]/0.004[
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Inner Layer-Min.1/2 oz | 0.003[0.08]/0.004[0 | 0.004[0.10]/0.003 | 0.002[0.05]/0.003[0
Trace width/spacing 10] [0.08] .08]

Min. Pad diameter to | 0.012[0.30]+DHD+ | 0.010[0.25]+DH

obtain hole with an annular | 2x min.A/R D+2X min. A/R

ring requirement

Min. pad diameter to | Add 0.012[0.30] to | 0.010[0.25]+DH

obtain hole Tangency: DHD D

Power plane clearance DHD+0.024[0.60] | DHD+0024[0.60]

Outer Layer Specification

1/2 oz .Min. Trace | 0.004[0.10]/0.005[0 | 0.004[0.10]/0.004 | 0.003[0.08]/0.003[0
width/spacing 13] [0.10] .08]

Min. Pad diameter to | Add 0.010[0.25] to | Add 0.010[0.25]

obtain hole Tangency DHD to DHD

Min. Pad diameter to | 0.010[0.25]+DHD+ | 0.010[0.25]+DH

obtain a hole with an | 2X min. A/R D+2X min. A/R

annular ring requirement

NPTH-to-copper for | 0.015[0.38] 0.015[0.38] 0.010[0.25]
primary drill

Outer  Layer-Trace/SMT | 0.006[0.15] 0.006[0.15] 0.004[0.10]
Pad Spacing

Outer Layer-Trace/PH Pad | 0.006[0.15] 0.006[0.15] 0.004[0.10]
Spacing

Outer Layer-Trace/Via Pad | 0.006[0.15] 0.006[0.15] 0.004[0.10]
Spacing

General overall

requirements

Min. PCB | 0.025[0.65] 0.025[0.65]

Edge-to-Conductor

Min. NPTH-to-trace 0.015[0.38] 0.015[0.38]

Layer-to-Layer
Registration

0.005[0.13]Front to
Back

0.005[0.13]Front
to Back

0.003[0.08]Front to
Back

Hole Location tolerance

+/-.002[0.05]

+/-.002[0.05]

+/-.001[0.025]

Board Dimensions-overall
tolerance

+/-.005[0.13]

+/-.005[0.13]

+/-.005[0.13]

Fabrication Radius

0.031[0.80]Min

0.031[0.80]Min

0.015[0.38]Min

Max. NO. Layers(based on
impedance & via size

18
0.093[2.40]thick
board

14
0.080[2.00]thick
board

12
0.062[1.60]thick
board

Hole Specification

Minimum mechanical
drilled hole diameter

0.010[0.25]

0.010[0.25]

0.008[0.20]

Minimum laser drilled hole
diameter

0.006[0.15]micro-v
ia

0.012[0.30]  blind

0.006[0.15]micro-
via
0.012[0.30] blind

0.004[0.10]micro-v
ia

0.010[0.25]  blind
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core via core via core via

Maximum  drilled hole | 0.250[6.35] 0.250[6.35]

diameter

Maximum aspect ratio 10:1 10:1 12:1-18:1

Plated hole  diameter | +/-0.003[0.08] +/-0.003[0.08] +/-0.002[0.05(0OSP/

tolerance NiAu)

Drilled hole  diameter | +/-0.0015[0.038] +/-0.0015[0.038] | +/-0.001[0.025]

tolerance

Hole-to-hole location | +/-0.003[0.08](0.00 | +/-0.003[0.08](O.

accuracy 85[0.21]DTP) 0085[0.21]DTP

Pad-to-Hole Requirements

Min. Plated Hole | 0.008[0.20]TH 0.006[0.15](Blind | 0.004[0.10](blind

Size(FHS)for via micro via) micro via)

Min. Outer/Inner Layer | 0.015[0.38] 0.015[0.38]

NPTH Hole-to -Trace

Min. Annular Ring(TH | 0.0095[0.24] 0.0095[0.24]

Comp)

Power plane minimum | Drilled Drilled

anti-pad clearance Hole+0.024[0.60] Hole+0.024[0.60]

Via Requirements

Via land size 0.019[0.48] for | 0.016[0.40] for | 0.014[0.35] for
0.008 [0.20]FHS 0.006 [0.15]laser | 0.004  [0.10]laser

FHS FHS

Via inner Layer anti-pad | 0.032[0.81] 0.032[0.81]

diameter for a

0.008[0.20]FHS

Via/Via barrel spacing min. | 0.021[0.53] 0.021[0.53]

Via min. annular Ring 0.0055[0.14] 0.004[0.10]

Via-to-SMD  pad end | 0.010[0.25] 0.010[0.25]

spacing

Board Material

Laminate type available: FR-4(Tg=/>135Cm | FR-4(Tg=/>135C | FR-4 or BT
ulti-functional) multi-functional) | High(Tg>170C

multi-functional)
Foil weight:(inner layer) 1/2,1 ounce 1/2,1 ounce 2,3 ounce
Foil weight:(outer layer) 1/2  ounce 1/4  ounce 1/4ounce,1 ounce,2
ounce

Dielectric & PCB

thickness:

Minimum overall board | 0.012[0.31] 0.012[0.31] 0.008[0.20]

thickness

Maximum overall board | 0.280[7.11] 0.480[12.19] 0.250[6.35]

thickness

Thickness tolerance +/-10% +/-10% +/-8%
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Warp and Twist 1.0% 1.0% 0.7%,0.5%

Minimum dielectric | Cores:0.004[0.10] | Cores:0.004[0.10] | Cores:0.004[0.10]

spacing: Prepreg:0.0035[0.0 | Prepreg:0.0035[0. | Prepreg:0.0035[0.0
89] 089] 89]

LPI Soldermask

Specifications:

Min. average thickness | 0.0005[0.013] 0.0005[0.013]

over trace

Registration tolerance

+/-0.003[0.08]

+/-0.002[0.05]

+/-0.002[0.05]

Spacing (for mask between | 0.009[0.23] 0.009[0.23] 0.007[0.18]
pads)

Available colors Green Green clear
Surface Finishes Available: | (see section 2.5)

Hot air Solder Level | 50-1500u in 50-1500u in

thickness

OSP solderable solderable

Electroless Ni/lmmersion | 100u in Ni/2-8u Au | 100u in Ni/2-8u

Au Au

Edge plated fingers

100-150u in
Ni/20-50u in Au

100-150u in
Ni/20-50u in Au

Fused Tin Lead

0.0003[0.008]min

(as plated)
Immersion Tin 25.6 uin 25.6 uin
Immersion Silver 3.2-6.4uin 3.2-6.4uin
Legend Specifications
colors White, Yellow White, Yellow Orange, Black
Min. smallest line width 0.008[0.20] 0.008[0.20] 0.006[0.15]
Location accuracy +/-0.008[0.20] +/-0.008[0.20] +/-0.006[0.15]
Minimum character height | 0.045[1.14] 0.045[1.14] 0.030[0.76]

Board Outline Routing

Edge-to-edge tolerance

+/-0.010[0.25]

+/-0.010[0.25]

+/-0.003[0.08]

Edge-to-datum hole

tolerance

+/-0.005[0.13]

+/-0.005[0.13]

+/-0.003[0.08]

Minimum internal radius 0.047[1.20] 0.047[1.20] 0.016[0.41]

Minimum External radius | None None None

Max. routed hole diameter | 1.250[31.75]+/-0.01 | 1.250[31.75]+/-0. | 1.250[31.75]+/-0.00

and tolerance 0[0.25] 010 [0.25] 5[0.13]

Min. routed hole diameter | 0.250[6.35]+/-0.005 | 0.250[6.35]+/-0.0 | 0.250[6.35]+/-0.003

and tolerance [0.13] 05 [0.13] [0.08]

Preferred router bits 0.093[2.40] 0.093[2.40] 0.031[0.79],0.047[1
.20]
0.062[1.60].0.125][3
18]

Board Outline Scoring
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Minimum web thickness

0.012[0.30]

0.012[0.30]

0.004[0.10]

Available Scoring angles

30 degrees

30 degrees

45 or 60 degrees

Web thickness tolerance

+/-0.003[0.08]

+/-0.003[0.08]

+/-0.002[0.05]

Location Tolerance

+/-0.005[0.13]

+/-0.005[0.13]

Jump score capability Yes Yes

Edge beveling

Available angles 30 degrees 30 degrees 20,45,70 degrees

Angle tolerance +/-5 degrees +/-5 degrees

Available depths 0.015[0.38]to 0.015[0.38]to 0.010[0.25]-0.080[2
0.075[1.90] 0.075[1.90] .03]

Depth Tolerance

+/-0.010[0.25]

+/-0.010[0.25]

+/-0.007[0.18]

Electrical Characteristics:

0.08]

Impedance Tolerance +/-10% +/-10%

Etch Factors

Inner Layer 2 oz. 0.002[0.05] 0.0025[0.063] N/A
Inner Layer 1 or oz. 0.001[0.25] 0.00125[0.032] N/A
Inner Layer 1/2 oz. 0.0005[0.012] 0.00063[0.016] N/A
Inner Layer 1/4 oz. 0.00025[0.006] 0.00036[0.009] N/A
Inner Layer 1/80z. 0.00012[0.003] 0.00018[0.004] N/A
Inner Layer 2 oz. +.001[0.025]/-.003[ | 0.003[0.08] N/A

4.3 BEE[FTHREE 55 Fgﬁ@t,;[:%ﬂl DFM Eif
Micro-via technology, stackup structures and DFM Requirements

'iF[ 7 /J [ )’ == J/ 12 fF'[ [— HDI ;:FIF[J ﬁ:ﬁﬁ Ifﬁjfﬂi_r—_f- HDI 7f<’§ [—[g[*\‘ (LVK(%?J:E}J“ (;TF[

) [GRpEES *fﬁnﬂﬁ Blsf— ] lg[ = ’?‘jﬂjﬁ_@l % £1(0.006[0.15]) 5 K1 /|

[ 0 B0 ORI B B BT S S 5 [y A

There are more than a dozen type of high density interconnect (HDI) solutions being offered in the
market today. The most common feature in an HDI board is blind microvias (type I, blind
microvias). Processes other than traditional mechanical drilling are usually require to form these
small blind vias, typically (0.006[0.15]) in diameter or less. Buried vias are also gaining popularity
in combination with the microvias to boost the routing density to an even higher level.

lﬂlﬁff JATERPURITRLEL 5 SR S PCB Hrﬂf’rgﬁﬁ Solectron Fj@lf[} LILF;W\?F,JB} g

(1 R S PO E ORI L RSO ] - R A

PR [N sl

® BT RBE G A AT
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® microvia-in-pad 1% BGA iy CSP A {4970 @it » 127 - Fjf ! " BGA Hy CSP iy
O (LR AR

® RISl R SR R g T 2R e

© PRI S e

This section defines the requirements for new PCB technology qualification being developed for
use in Solectron products, which are beyond the definition of the standard technologies documented
and procurement specifications. The intent of this section is to capture the design intent for various
substrate technologies. The specific new substrate technologies being used are in the following
areas:
® Blind microvia holes formed by laser ablation and plating.
® Blind microvia-in-pad for BGA/CSP and other device escapes. CAUTION: See section
entitled”Micro-in-Pad under a BGA or CSP” for the preferred method of providing
microvias under BGAs and CSPs.
® Buried Core Vias or through hole vias connecting to all inter-layers
® The use of specific laminate material dedicated to micro-via technology.

4.3.1 ;3%RiT Layer Stackup Requirements
FURBS A OIS ot 51 ORI PCB RS 7 R P B 70151
Lo
I AL
* JEfH PCB ORI A1 2
* [FIEFF F%ﬂ“lﬁl% ﬂ“%ﬁF
* 5 RO
* e E e ] R
* BFRE PR S

Layer stackups are determined by mechanical and electrical requirements. Stackup
information would usually be detailed on the PCB fabrication or specific feature drawing.
The Stackup would show:
*Qverall PCB thickness and tolerance(i.e.,reduce layer count or reduce board size)
* Placement of signal, power and ground planes.
* Impedance requirements for each signal layer.
* Critical lay-to-layer spacing (and tolerance)
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* Where possible, only on core thickness should be used throughout the stackup.
4.3.2 HDI 537ghE 5| RCC I FR-4 FHR[ ¥ ipvpi sk
Material Considerations using RCC and FR-4 For a HDI Stackups
ot LAVt 252 N N-L VRIS RE 7 BT RE 0 1L e E Bl iy (T G

i g RCC) py AL Un iy (FR-4)« P [ZHRI R0~ [ kL s
A wa%jug%p[ﬁé};f CAFig= » 4 F_;EF Jktréz@%ff’?ﬁ“ﬁj 3 Efﬁ o

The dielectric thickness between Layers 1/Layers 2 and Layers n/Layer n-1. can be of
un-reinforced epoxy (e.g., resin coated copper foil, such as RCC) or glass-reinforced epoxy
(FR-4). The one advantage of using un-reinforced epoxy is the faster speed in laser drilling,
smoother hole wall and elimination of CAF growth. The throughput can be as much as 3
times higher than that which can be achieved in glass-reinforced laminates.

SR B E SRS LR | RCC LRSI - T YV B
HROCRL A ﬁ?ﬂF, (TAITO HDI 2000 §> SAN-EI PHP 900) I 31 » dI BJAVH; :phF%T‘; P

B (ML e RUE APYFURL ©0.0010[0.025]-0.0025[0.063]

However, on large boards with many vias, whether using RCC or glass reinforced epoxy, it
is a good choice to fill the vias with pure epoxy resin (TAITO HDI 2000 or SAN-EI PHP
900) before pressing the board. The typical pressed dielectric thickness is
0.0010[0.025]-0.0025[0.063], depending on inner-layer copper weight and type.

4.3.3 ¥R 1 > HDI ﬁﬁpfji['ﬁjﬁ}%ﬁ‘ Typical Stackup for a Type I HDI Structure

FEAS R SRR 0 o3 T W SR AR R A Ot e

This stackup has a single microvia on either one or both sides of the board and through hole
vias connecting the outer layers.

4.3.4 ifgiﬁj IT > HDI %ﬁ?)}‘%‘ﬁl@ﬂ'fﬂj}@,‘ Typical Stackup for a type II HDI Structure

Al o) WEEIRT | E [ RRpadAg - T FIFVRE ST R IR SR

This stackup has the same construction as Type | with the addition of buried vias in the
board substrate.

*£1E~ {4 0.006[0. 151 B FIsEI 5 HEE 1N HDI sl BISHA 171 )7 0.062[1.60) Ffiuf5 (7
i) FE L4 T SR o (10 BT BT REET ) « - 0.012[0.30]
OB SRSl 2 A 13 T SR B RS Ry R EoRt)
PRETASES & 2O O (R TSR (7 9 e E B e

Document Number CORSDC-10-100059 Revision:K Page 91 of 118



SOLECTRON DESIGN ENGINEERING
Title:DFX Design Guideline For Rigid Printed Boards And Assemblies

*A typical Type Il HDI Structure with a 0.006[0.15] microvia might have fourteen copper
layers or less in a 0.062[1.60] thick board (over copper). (Figure 19 shows the cross section
details of the construction). A 0.012[0.30] buried core via would normally extend from
layer 2 through layer 13. The technology provides for the placement of both actives and
passives on both sides of the board with the buried core breakout vias functioning much
like through hole vias but without the vias penetration onto the outer layers.

4.3.5 U EFEHE| 11 F@J@J%@?ﬁ%
A Typical Type Il Micro-Via Roadmap Feature

Design Feature attribute Limits

Track Width (0.004[0.10])nominal (0.0035[0.09])Min

Track Gap (0.004[0.10])nominal

Track Gap (0.006[0.15]at  surface | (0.004[0.10]at surface
before plating before plating

Buried Core Via Hole | (0.012[0.30] IPC HDI Type Il

Size

Blind Via Land Size 0.006[0.15]

Blind Via Land Size 0.016[0.40]L1,L4 (+0°°/-0.001[0.025])finish
0.016[0.40]L2,L3

Buried Core Via Land | (0.022[0.56] IPC HDI Type Il

Size

PCB Thickness (0.062[1.60]+/-.007[0.18]
measured over glass

4.3.6 14 & ER A E] PCB ] BT 2
A Typical PCB Fabrication Process for a 14 layer microvia Board

A RIF PCB A 1t

® HI BIPRAFHIIFFRGE Y S

® FTEIfY LI L3/4 E L1112 AR L2&L13 - B &

® [{(L2/LI)FIR * VG spl

® L L2/L3 Y

® [WUFTAITf L2/L3

® EBAVHIIHEA

© Ay LUL14 GHHI = b A

© SEATRR AT S LU2 AT L14/13 (F A ET L4 )
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o SESIHEHA (FESHE via)

o BRHHIEI

® EIN SRR IPIA

The typical PCB fabrication is as described by the following flow:
*Image and etch two-sided inner cores independently.
*Laminate of all cores L3/4 to L11/12 inclusive and L2&L 13 capping foils together
*Drill buried “core” via hole from (L2/L3)
*Plate L2/L13 core vias
*Image and etch L2/L.13
*QOptional Via filling
*Sequentially laminate L1/L14 outer foils
*Laser or mechanically drill blind vias L1/2 and L14/13 (and drill any L1/14 through vias if
there are any)
*Plate laser vias ( and through hole vias if there are any)
*Image and etch outer layers
*Apply solder resist and surface finish

4.3.7#RE| 111 HDI aﬁ"?lﬁﬁ‘hﬁjfl S P BT L~
General Micro-via spacing and dimensions for Type I11 HDI structure
K] NVZTEL 1P ALRL S PBC 12 b e F b DRy (IS BT (£ 20)  Type

I11 differs from Type Il by allowing at least two microvia layers on at least one side of a PBC
substrate.( see figure 20)

4.3. 8 117 VY- 3E Y PCB f ’“‘E ’:[ﬁ&‘!‘ PCB Layout Features for Buried Core Vias:
I ?cm,p\lmJuF[JF“mﬁ#p NE S E ﬁ?ﬂﬁirgﬂu » | FR-4 tg?fb I/FIJ ?BﬁlFﬁﬁﬂFlﬁﬂﬁﬁ‘&—
FR-4 AUAEFG < 3p 7| o (R ©3p] 7k “ gkl COMPLETE AIvy &1 2] 1 4

Fo > = b TO%[VEE SRR B I T o e E TSR

Buried Core vias may be filled with a standard acceptable epoxy before applying the FR-4, to
protect the resin material from leaving the FR-4 and being lost down into the core via holes.
Any via filling must be COMPLETE and under vacuum pressure filling at least 70% of the
buried vias with epoxy or resin and allowing for NO chemical entrapment.

4.3.9 fﬂiwﬁ%@‘} Via Plating Requirements
it g PCB _HE T S~ a1y MCP

MR T 13 Bef
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T+ 15 ek

* Minimum Copper Plate of Buried Core Vias on the multilayer PCB is:
Absolute Minimu: 13 microns
Average Minimum: 15microns

BT SRR LA PRI -
I+ 15 B

T s ] ff 2 17 ek

*The minimum copper plate thickness of microvias shall meet the requirements of the
following:

Absolute Minimum:15microns

Average Minimum: 17microns

4.3.10 iﬁfé R RO R B R R
Micro-Via with Tangency annular ring is permitted

,FI}TﬂJ“ﬁ‘ I
* AR RLERESY E'}’}w TR S IR - FE o SRR I S
RRLF R

Tangency Condition of Laser Vias

® The tangency condition is defined such that the outside copper plated wall of the blind via is
acceptable when the outer edge of the plated hole is in line with the outer edge of the copper
land.

4.3.11 BGAFY CSP ™ “HH [l {1V BYE[557

“Microvia—in-Pad ” wunder a BGA or CSP

T

® 3516 H[i5) i (R STV
© AP W ERIE O 1T BGA SR R I R R B BLR i
UL 1 S F 1o = BB 3R1T ﬁﬂ%ﬁmf@“‘%ﬂ@m T3 BGA ZR[1 -~
R FRLI BGA H4 [E,u%{@ SRl TN L BT AE LR BGA
B OBRCR iR o W 2 e o R T B L AR D > L ) [
PH(0.65 A1 0.5mm)BGA T F5Y o YIRS
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AR o 1 ¢ 2 AL R R RS T T 1 BGA FIip
FLT = IFIF PR ER] R F[ J dogbone %jukf Y18 ETI%}EI H%Lﬂ"

ST O )1 0.0085[0.22] 5 A 0.0042[0. 11U -

*Refer to section 3.5.16 for further information

*Preliminary studies indicate that solder joint voids are increased when the center of a
micro-via is directly under the BGA ball. The void is caused by the release of air and flux
from inside the micro-via, up and into the BGA ball during the reflow soldering operation.
One alternative is to place the center of the via along the circumference of the BGA pad.
This is shown in option 1 below. A second alternative is to place the edge of the via tangent
to the BGA pad. This is shown option 2 below. Voids are not reduced as much with this
technique. It is also least effective on small pitch (0.65 and 0.5mm) BGAs. If vias are placed
in the center of the pad, they must be defined as laser drilled, and fill after plating. Note: Not
all fab suppliers have this capability. The preferred approached for all BGAs is to place the
micro-via within the boundaries of its own individual dogbone pad at any pitch and ball size.

*Micro-vias should be defined as 0.004[0.10]-0.006[0.15] diameter. The micro-via capture
pad size, for most board vendors, is equal to the laser hole diameters plus 0.0085[0.22] or an
annular ring of 0.0042[0.11] for tangency.

4.4 PCB FETREH AT (43 DI AN (545 75)
PCB Electrical Design Considerations (For HDI and lower technologies)
4.4.1 f')JﬁZEI,T]“* Functional Requirements
jjJFJ‘:E;[j%E[Jfﬁ R [ﬁyFFﬁ@ ~ JOEEER - Cross-talk [rlyﬁfﬁkﬂ EMI (FLﬁ W
&) > ESD #I RF F@?p o (1% ¢ 3:‘J‘“JJ FIJ?FF?L trgvE; 1PC02221 > 6.0 Sﬁy F FeEaa vl
IPC-D-317 ity = )

Functional requirements include: Impedance, ~ Signal speed - Propagation delay - Cross-talk -

Signal integrity ~ EMI( Electro-magnetic interference) - ESD(Electrostatic Discharge) and RF

(Radio Frequency) Designs.
(Note: For supplement information on functional requirements see IPC-2221section 6.0
Electrical considerations and IPC-D-317 high speed design recommendations.)

4.4.2 PR Board Material Guidelines
VPR 5] FR-4 [IORPR] > PSSk AT T B8« FR-4 B
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P S0 RO R E TR T PO b AR ATR T T 3 FR-A GRS 16 #725)
FITEGIPRERT AT ™ W BRI Aol PR T B 2 AR R - DI

ﬁl (=R (FRd > JEEL | FR-4 Tg>170 degrees C A IF5'E 4% 0.080[2.00]1" | [£' (Hiv7gh

&

o

Where possible, design should use FR-4 with its well established properties and wide
manufacturing experience base. FR-4 can be used for 50 ohm impedance lines up to gigahertz
frequencies. Alternative materials with different properties should only be considered when
the design limits of FR-4 are reached (1Ghz max.). It is then essential with the new material,
process tolerances and probable yields. If fine pitch devices are present with no mechanical
stiffening, it is recommended to use FR-4 with a Tg>170 degrees C and a board thickness
greater than 0.080[2.00] to prevent board warpage.

4.4.2.1 F E'Jﬁiqﬁ?ﬁiﬁﬁ%{’ﬁ[ Available basic bare board materials:
Tg(C) Degradation
Temperature(C)
FR4 140multi-funtional 235
FR4/FR5 160-175 235
muti-functional
BT 180-200 265
4.4.3 %FE‘FE’FJE’EEIFP Conductor Clearance Requirements

R P 1 PRI BT TS PCB S OB T Y RFORIRE - S
E&pﬁ@ﬁp@ﬂﬂ?ﬁ& IPC-2221 6.0 ﬁ[ﬁ;’?%ﬁﬁ » LR [ e EFJE'«E,Q’\F—‘,%_C ["E*F'j:ﬁgﬁﬁﬁﬁﬂﬂ

IEC950 -

The peak operating voltage of a circuit may influence the clearance between the high voltage
conductor and adjacent conductors on the PCB. These voltages and associated clearances are
shown in IPC-2221 section 6.0. For minimum clearances between traces at a given working
voltage see specification IEC 950.

4.5 WU/ EA R RF T RV
Bare Board/Panel Guidelines and Panel Documentation
4. 5. 1 Dyt NS TR
Dimensioning From a Datum for Proper Documentation
AT 2R R Y ] R RIE T PSR IR
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W o R B 387 515 i 2 P L P R B

ROERFIS T AU 9 L] e

Select a non-plated hole inside the board outline as a datum. All dimensions should reference
this datum. The same datum should be used on all boards within the panel. Use the datum for
locating features, defining tooling holes, tying drill patterns to other dimensional features,
defining location and size of cut-outs and dimensioning the bare board outline.

4.5.2 P EEH T e Panel Layer Stackup Symmetry
4.5.2.1 ”ﬁ)’? T REL Dielectric spacing
ST BT I a0 ey - = B /7 RVRIERED 20 Z W [ o g

TARBTIRVT e (R HDE RS = ot et BT p o e 1 TEE N ) 0.002[0.05] %1 )

It is preferred to specify the layer copper weight identically throughout the stackup. Balance
the dielectric spacing so that it is symmetrical in the Z axis. This helps reduce the possibility
of warpage.( For HDI designs the dielectric will be 0.002[0.05]thick minimum for the blind
outer layer micro-vias.)

4.5.2.2 §iEi  Copper weights:
SRTEIAVT ARYERLT et B 12 0z F5 1oz 9 ethl 1/20z - Rj7%f 0.006[0.13] A&EEA!
0.004[0. 10 plas's — R H &V ')t 1/2 oz B > [N7% (R APT [HIEAEE - %7 B
TE R WIS RO e (R SRR 1 oz SRR IR
#1110z St ) - (HDI I ESHIET kL 1/4 oz SUESFFTHA™) « SPHORS I S A TV

TIRLELRC RS F RSP VRS ) IPC-2221 ‘Eff M 6. Z%Bw °

The industrial standard for copper weight is 1/2 0z or 1 oz. on the inner layers and 1/2 oz. for
the outer layers. However, for 0.006[0.13] traces and 0.004[0.10] wide traces some board
vendors prefer 1/2 oz. copper on the inner layers because of the etching difficulties in holding
the trace width. Unless instructed by the board vendor to do otherwise, keep the copper
weights the same thoughtout the stackup (i.e., 1 oz. buried power and ground with 1 oz.
copper for inner signal layers). (HDI outer layer copper weights will be 1/4 oz. copper for
lazer drilling.) For current carrying capacity of board tracks based on track width and
thickness see IPC-2221 specifications section 6.2.

Ounces per sqg.ft | um
1/8 5
1/4 9
1/2 18
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|1
Figure22-Copper Foil Thickness Conversion Table

4.5.3 #gﬁgﬁ%iﬁﬁgﬁdék Board design Considerations
BRI EHIFEF IR R

B R T A
ﬁﬂ%b?&ﬁq@ﬂ@ﬁﬁﬂﬁﬁ$W%ﬁ%%@ﬁ

Besides the current carrying capacity of each track, the electrical characteristic of each track

must be considered. Controlling electrical characteristics require a blending of lower
component tolerances, board material, track placement and board construction to control the

board’s impedance.
4.5. 4 S H PR EAY O
Specifying Controlled impedance on each board or panel

R ST bR AT R o R 2 VR S PR
TYR] T CRARE T RO A TV S KRR B AT e TOR 3

(ESRIZEE
When designing controlled impedance boards, specify the board overall finished thickness,
material, tolerance, the layer stackup, and the impedance value required in ohms for each
layer in the board’s documents. It is not required to specify finished trace widths and dielectric
thickness because the fabricator will do the TDR tests on each board to ensure compliance.

4.5.4.1 DRI B Controlled impedance containment
HE PISHL B ~ EMI OSSR fe PRRL S > = A" BC AR
FEARRIEROFASIR] > o Sy TR £ 29 VIR e LAY RS -

Designs with high speed signals ~ emissions (EMI) are difficult to control by conventional
containment methods. Sandwiching buried capacitance(BC) material, rather than the

standard laminate, between ground and power layers will provide much more substantial
decoupling between both power and ground layers throughout the board.

4.5.4.2 17 A EH % Y 2 5 S Buried Capacitance Technology

Feasibility
S0 S RO PR TR RSO A O BB (S

) o CEREPNTHIBTY I B D A0V A T BT - PR Y PR T
R ST R I 2 R+ 3R S R ST e 2 P [ A B A -
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4. 6

BC FLA53] i} 0.002[0.05] gt » LA for - Y fRa s | S L FR N IORTEIFPR]
iR Q*FHWH SFFBFLE | #fE $-0.5 to 50pf/square inch - H?J%Efﬁﬂf,’i*‘ﬁﬁﬂiﬂ R gﬁ%ﬁﬂ

“3M, Hadco (now Sanmina), and Dupont” FF FPPEHE 2pueyf -

“Buried Capacitance’ can also be used very effectively to replace large numbers of discrete
low value ceramic chip capacitors used to decoupling, by-pass and other functions. At least
40% of these capacitors need to be replaced to make the technology economically feasible.
Removal of secondary side surface mount capacitors will provide additional board space,
eliminate vias and provide the possible conversion from a double-sided assembly to a single
sided reflow assembly. BC laminate is usually 0.002[0.05] thick. Cost and required inductance
reduction will determine the type of embedded capacitance to use. Buried Capacitance
material has an internal capacitance ranging from 0.5 to 50pf/square inch. Contact your local
vendor of buried capacitance material “3M, Hadco (now Sanmina), and Dupont” for further
information.

5 R PO AR AR R R RIS 2.3 B bSRA B R A IPC-221, IPC-2141
and IPC-D-317 » iﬁgﬁ@%?g;@%ﬁg pag¢;glr—]:]ﬁ o

Note: “For additional Panel fabrication information see the manufacturability Guideline

section 2.3 design for panel fabrication” and IPC-221, IPC-2141 and IPC-D-317 which
defines the basic theory of controlled impedance.

TR Hole and Slot

4. 6.1 Fﬁﬁ Introduction

?&ﬁ%lq‘%%{ﬁm:‘ T Y e ]’#%W@}%ﬁﬂlﬁﬁ“{l@ L HJT,JUF 15, LAF E[J:Wﬁaﬁ‘i
ORI > ST R T R IR BRI R R
(LE [ 35HY

Bare boards require holes and slots for the installation of the though hole components, bracket
attachments, mechanical connections to the board for other components, installation of the
print circuit board to its housing, and test points. This section provides considerations,
guidance and tolerances for the various types of plated/non-plated holes and slots available to
the designer.

4. 6. 2 BRIERENTE] »ftizl?‘jP{«i* Aspect Ratio vs. Board Thickness

Rege s PR R, © PCB R Wgst | 8938 R AR - AURIFORL 7-8:1 - — B gy

O] 10 1 it =k - 12-18 ] 1 R st i s S G A
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9 o] -

The default hole aspect ratio, which is the PCB thickness divided by the minimum nominal
hole size, is typically 7-8:1. A hole aspect ratio of 10:1 is achievable by some suppliers.
Aspect ratio of 12-18 to 1 or greater require review with the fabricator and an expectation of
additional costs.

4. 6. 3 "Bt EEV I E Board Thickness vs. Layers
PCB it # [yt~ 7 il L FLAS IR o Pt by R By AL 2 2100 -
T AEYE PCB 1 E‘:'J‘%‘;’T ’E’TF&JE’%EUI%%E 0.004[0.10] %"ﬂ’%‘ﬁ?ﬁ@ﬁ%l ’ %’f LR
E

EIJ?;HJ_‘\ ) I:F“H]R]EE UFI SR lr—HiE jj/v;lgrj F”F“T o “'EE J%{E‘:’I , LfﬁF

PCB thickness is measured over bare laminate by some companies or over the board finish by
others, both with £10% tolerance. Minimum design dielectric spacing is 0.004[0.10] on
standard PCB technologies. Controlled impedance requirements may reduce the maximum
layer count achievable within a given thickness, due to specific dielectric spacing
requirements. For approximate achievable layer within a given

thickness reference table below:

Board thickness vs.layers
Aspect Min.FHS Max.Bd.Thk Max.layers
ratio
8:1 0.008[0.20] 0.065[1.65] 12
7:1 0.013[0.33] 0.097[2.45] 18
7:1 0.018[0.45] 0.130[3.30] 24
7:1 0.025[0.65] 0.170[4.30] 30

4.6.4 F“Ef;%?“ Plated Holes
S =y [ #jalhL 0.002-0.003[0.05-0.08] 0.002-0.003[0.05-0.08] » F= 5% FAu+ A
S R B
2 (BRI (Y
® +/-0.003[0.08] LA v=gET 1t E,’ o

® +0.003[0.08]/-0.002f[0.05]fsk | i i% 7 3%

Holes are typically drilled 0.002-0.003[0.05-0.08] larger than the nominal hole size to allow
for hole size reduction during plating process.
Tolerances should be specified as standard, whenever possible. Examples:
® +/-0.003[0.08] is the standard drill location tolerance
® +0.003[0.08]/-0.002f[0.05] minimum diameter tolerance
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7\ %IFI%%E&ZJEF%%J L«EJF%*} 0. 015[0. 38];\__ﬂ J@U@ﬁfﬁ & %’T“%T Eilf‘[léﬁﬁl UL [Elﬁfﬂ

H&

-kl

Do not locate hole edges, plated or non-plated, closer than 0.015[0.38] to etched features.
Mis-registration, poor plating solutions and copper migration can cause shorts.

4.6.5 SE|RITPOT AR Ceneral Hole Drilling and documentation Guidelines
* T YIE T B o SRR T A ] AR - R
* L N
T A AIIRR SRR SRR
* R ] 0.002[0.08] [
* TE3p (0.018[0.45] IR Al o RS R PR
* [T
QR TR e R AT
* ARSI TN I AT R © g R R

AN

* ,i]-f\_[':‘%(‘_' I_JJ\E':[|_JJETFJ ’ ’uEI}E/)‘fﬁ'Ji; oy

* Count and document all holes and hole sizes on the fabrication drawing and indicate if any can
be optionally plated.
*Reference all dimensioned holes to the primary datum hole.
*Check and remove double hits on vias
*Combine hole sizes that are within 0.002[0.05] diameter from each other in the drill graphics
*Do not specify hole size on vias<0.018[0.45]. Rather, choose one of the following:
*Specify the drilled hole size
*Specify maximum hole size allowed with no minimum hole size.
*Permit the board vendor to select drill size to meet annular ring requirement. See Aspect
Ratio section in this section.
*Permit plugging of hole with solder during hot air level operation.

4.6.6 ?ﬁ*ﬁ@é’???ﬁ%ﬁf Plated and Non-plated slots
PR RLAN BIpRE g JRq S BRI - A
® SUv| E  RAPLHU % +/-0.005[0.13]
® R ¢ (R +/-0.005[0.13]
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® RIS EFALE | [ A fr+0.001[0.025]

Plated Slots will typically be at a premium cost. At drilling sequence or numerically controlled
machining can produce them.

® Size tolerance: Length and Width maintains+/-0.005[0.13]

® Position tolerance :Maintains+/-0.005[0.13]

® Slot length should be a minimum of twice the slot width+0.001[0.025]

4.6.17 ?Eﬁ%&ﬁ}?“ Non-Plated Through Holes
KA 025[635]E[ Ii—?f:’}'z(?ifﬁ%yué[j ],E[JE‘[JJD: ::LI’E}%EH[%:EE y Bl T X ﬁlﬂt‘g" _\ﬁi

® #H l+] 3% 1 +/-0.005[0.13]

® {3 ¢ +/-0.005[0.13]

Non-Plated holes>0.25[6.35] diameter are produced during the profile routing sequence. The
size tolerance and position tolerance is:
® Drill size tolerance:+/-0.005[0.13]
® Position tolerance: +/-0.005[0.13]

(B T 0.015[0. 3B s T U Ty 0.025[0. 65134k e LY el

LRy -

Keep all etched features 0.015[0.38] away from all NPTH drilled holes. Increase to 0.025[0.65]
for edge of hole to conductor for holes securing riveted or press-fitting hardware.

4.7 I %‘%F&I“j‘* Inner and Outer Layer Design Requirements

4.7.1 Fﬁﬁ Introduction

ST WL » o PSR > S o ST AR BOP A R O -

This section addresses spacing, clearances, shapes, dimensions and attribute considerations for
the inner and outer layers of a printed circuit board.

4.7.2 PIErE R IR General rules for both inner and outer layers
* ’:’l’?E” 191 ﬂyf’:@?ﬂ%ﬁj WSy thieving 53 Tt IR | gER ﬁl @[ 0.056[1.4]
# 0.100[2.5] pitch - {1 0.050[1.25] pitch 7% 0.030[0.75]7 4 Hu~] A4 1 5 1.0 T 14
ST /10 2 7S] R 1 TIFF[N' SE[] x- ray%kffi%pl|ﬁjﬁﬁf F cHRERPY - T SMD FE#
A BN CARRR T (AR A RL T 0 F Thieving -
* D S T AT (AT A 53 MOt e e g -
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ﬂﬁ' - Tﬂwé&ﬁ}%%ﬁﬁﬂmf PR AR S O 1 R Fa O
TP ] P fifi-] 5 0.015[0.38] - AR lgjfflﬁk}?ﬁm £

* IR EE J;ﬁﬂéﬁib FBUE T DA 0.025[0.65]

* All inner and outer signal layers shall have balanced copper or thieving distribution. Known
copper pad sizes used is 0.056[1.4] in diameter on a 0.100[2.5] pitch and 0.030[0.75] square
pad on a 0.050[1.25] pitch. A 1/10 square inch opening every 1.0 square inch out from under
parts to the x-ray laser can strike the board during surface profiling. Thieving is not
permitted under SMD chips or electrically sensitive devices and in areas for labels

* The artwork layer for each plane and signal layer be clearly labeled as to its description and

layer number position in the board stackup.

* In general, a pad to trace connection should be tear-dropped to increase the interconnect

reliability. It is recommended that when the pad diameter minus the drilled hole size is less

than 0.015[0.38], the trace should contain a teardrop.

* Space all internal copper from route paths by at least 0.025[0.65].

4.7.2.1 ”ﬁ@fﬁiﬁﬂ”ﬁ’ﬁ/ﬁf’ﬂﬁﬁ pad (%ﬂfﬁ“]\ KT 20 %’fﬁ)
Power/Ground Connection pad for power bricks (for less than 20 amps)

*@:%ﬁﬁ%%T@%ﬁ4@@E%Wﬁﬁﬁﬁ’m@%ﬁw@wwwﬁiﬁﬁm

Hﬂfw ko YT p iﬂﬁ B H ] % pin ST [iﬁpfjﬂ‘ e

* Note: Power connectors must not have more than 4 planes connected using thermals. Two
near the bottom and two near the top of the board stackup. When possible use multiple pins
in a common pad with current distribution vias into the appropriate plane.

* 9 T
* 1] 0.025[0.63]3 | Iz » 9 HER 6 i ] pin 7 -
i

* R R ] PTH P SRS oo 2R

A

|

FEEN AP (s pin o A5 [ R AL R s To it » Sl % 229
PRl TR A9 2 P e

* [ kL4 1 0.022[0.55]

* YU T 0.100[2.50] - [P i ot TR - 0.020[0.50]

* YN ERLES A 0.100[2.50] > I E T 2 0.030[0.80]
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* ST (AR [ FRIpOE AR R DC/IDC A EE B > B [l pin IR 2
PTG o4 T E ] 0.012[0.80 5 7 5 FRARA IR HIIHR A 4 bk % Bz
B B R [ o O IRRA [ 5 R T WSELES S R e o

A P T o

*Surface pad design on outer layers:
*Quter pads are directly connected to the pin hole with a 0.025[0.63] minimum
annular ring.
* Thermal pad design on inner layers
* Thermal pads should be added to all soldered PTH device connections to the power
and ground planes. A maximum of four planes can be connected to any one soldered
pin. Two at the top of the board and two near the solder side. Connection pads to
ground and power planes are specified by an inner and outer diameter.
* The inner diameter is the drill size plus 0.022[0.55]
* The outside diameter is 0.020[0.50] larger than inside diameter if the hole is
less than 0.100[2.50] in diameter..
* The outside diameter is 0.030[0.80] larger than the inside diameter if the hole
is 0.100[2.50] in diameter or greater.

* For devices prohibiting topside heat onto the board such as DC/DC converters and
connectors, a maximum of four internal planes per soldered pin is required. There
must be a minimum of 0.012[0.30] lead to hole diameter clearance and large external
pads to facilitate heat transferring up the hole’s barrel. Do not use solid plane
connections. Use current distribution direct connect vias in the large surface pads and
provide anti-pad clearances to more than four planes.

* i i pin T 4 5 > IR pin U (T [ SR L5 AR A

g

*For power pins connecting to only 1 plane, current distribution pads and vias are
recommended when current exceeds 4 amps per pin.

4.7.2.2 ?Eﬁ’]s’lt?&ﬁffﬁ’ﬁ/j%f‘diﬁlﬁ pad (&f;}ﬁ} 20 %’iﬁ)
Power/Ground Connection pad for power bricks (for more than 20 amps)

* A

* P
* Surface pad design on outer layers:

T A AN TR S Al B A TEFS?/ [R5 LS A 35 S U ] B 0.023[0.58]
FHSvias - -7 soldermask [*]|f& ] 0.010[0.25]FIHF ENEL %“1‘3'“@[}%1*53@}%
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P 91 T R T IO et o R E ] LSS T R T P

Ik 5 (AR ORI 3 4 B VA1 A3 VR D0 10 R TE » 85)
G PO RO ORI B R H
B Jp«m gﬂ[ﬁ}gg HJ gfx, IF I}lpjﬁlij [ ka[ﬁnfrgjw ﬂ%ﬂm%jr S
[AEGREEE pin HF o AT SRR EA R P R O
CE D
The surface copper pads on both the top and bottom of the board should be large
enough to contain evenly spaced0.023[0.58] FHSvias. These vias are to have a
0.010[0.25] minimum annular ring opening in the soldermask. The vias are to be
directly connected to both of the outer layers plus all respective internal plane
connections. There needs to be enough distribution vias to carry all the current the
brick will deliver. Assume 3 amps per distribution via and 10 amps per surface
distribution pad. When the current distribution exceeds the surface pad limits
additional surface type pads, isolated from any planes, can be added to the inner
layers and connected to the hole barrel with thermals, as described below. The
internal distribution pad current carrying capacity is reduced due to the thermal

connection to the pin hole wall. Use twice as many internal distribution pads to
carry the same current as the surface pads.( see below)

* R ERA F%?r Thermal pad design on inside layers
M R 7)1 0.050[1.27]
* YRR LAY A5 0.100[2.50] » 9 T [N %A 0.030[0.76] i %
BRI o
* '} 90 4 55 B IES
* 95 F 7%-0.020[0.50]%1 4% 0.100[2.50] (20 4 )
* 05 B 7%-0.030[0.76] 135 5 4 0.100[2.50](>30 E[ 60 4H)
* SR E R -45
* ) 2 PUfRE ?t[ RS A ™ ﬁﬁ YRy A F’ﬂ i 55 et BTE E P p[r‘gﬁj
[ A

* The pad inner diameter is the drill diameter of the hole plus 0.050[1.27].

Document Number CORSDC-10-100059 Revision:K Page 105 of 118



SOLECTRON DESIGN ENGINEERING
Title:DFX Design Guideline For Rigid Printed Boards And Assemblies

* The outside diameter creating the thermal break is 0.030[0.76] larger in diameter than the
inside diameter if the hole is 0.100[2.50] in diameter or greater.

* Number of spokes-4 at 90degrees apart

* Width of spokes-0.020[0.50] for holes less than 0.100[2.50] (20amps)

* Width of spokes-0.030[0.76] for holes equal or greater than 0.100[2.50](>30 to 60

amps)

* Angle of the spokes -45

* A maximum of 4 internal planes can be connected. Preferably two at the bottom and 2
at the top of the board stackup. All other planes should have anti-pads and not
connected to the planes.

SEEGHFE VT o SR D [ LAY N PR R AR 2 @
o3 TELE P R PR A A

Plane connections with thermals - Max of 4 planes can be connected. Preferably two at

the bottom and 2 at the top of the board stackup. All other planes should have anti-pads
and not connected to the planes.

© TN BTN 4 T R
Power connector and \Voltage regulator high current connection design.

HFOT I SRLSERPR 0 0.050[1.27] > FELE T bl b v [l IR
HEEREE ,H%FTF%E (% pin (G daf "l Bl B8 S IRl s o JHE e g
S3 R Eé‘,“@ﬁ?j T RC RS T S B~ iﬁ[ﬂ‘%ﬁ[ﬁi%ﬂ%%oigja[%%’é'i%ﬁj
EY pin LSS 0.015[0.38] PP IR [T - PSR S A pin

pitch » (N[22 (4 (4117 B S -

* The pad inner diameter is the drill diameter of the hole plus 0.050[1.27] current
connection should all be contained in the same pad. Current distribution vias should be
placed in the areas around the pins and directly connected to the internal planes of the
same net. These current distribution vias should be as large as possible and have a
0.010[0.25] annular ring in the soldermask to facilitate solder fill. The connector
should have its pins connected with 4 spokes thermals 0.015[0.38] wide and an internal
and external thermal break diameter appropriate to the pin pitch. It is preferred that
only 2 internal planes be connected near the solder side of the board.

4.7.3 PIEEE General rules for Inner Layers
R PLE s BIERIR R FEAEE Y FHS [0 R R 0.015[0.38]
* [ PR RSEETA NPT SR R o fe BRI EE R R
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SPTSORG5S 0.025[0.65] - MG €] 0.100[2 54TF5 R 1 S {IE] EYEREI s

R o -

* [k ’f’?EJ il P YA T BT E | l'r[%%?-f“ﬁﬁ??i‘?’ﬁ et oo R PR RS S
0.025[0.65 - ]

* feb o] g AT A 0.014[0.35] 5 L #3554 0.019[0.48]

* FE |7 gt Gerber data 4 7F1F | A

* /4% 0.008[0.20]f1H BCRL T b 2

*The ground and power plane clearance around the FHS of non-plated through holes shall be
0.015[0.38] on all layers.

* Routing clearance on inner layers around keyslots and NPT holes shall be located no closer
than 0.025[0.65] from the edge of any cut-out or keyslot or the edge of a
non-plated —through-hole used for hardware mounting or manufacturing hole. Press in
fasteners should have 0.100[2.54] or more feature clearance to avoid shorting to internal
features.

* Routing clearance around the perimeter of finished board must be equal to or greater
than0.025[0.65] on all internal signal layers, ground layers and power layers.

* Minimum diameter pad should be 0.014[0.35] larger than drilled hole size or 0.019[0.48]
larger than finished nominal hole size.

*Gerber data for inner layers must have a positive polarity.

*No feature smaller than 0.008[0.20] square is allowed.

RIRRGE PR S 4 S R Gl ly et ) R
PR BB LR E) S [ o R

Optional-Remove all non-functional pads unless the fabricator requires via barrel support
(usually on high layer count boards). Insure all antipad clearance are maintained if the unused
pads are not removed.

4. 7.4 el General Rules For Outer Layers
* B RS AR AR SR I AR )
* It gt Gerber data kLT
* CERSE T AR 0.025[0.635] 14 | i
*WE = '} 0.015[0.38] 1% = FTF[IKIff
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* ISR (F (F pin> S&TH 0.001[0.025]4 | ffi[EZRL » A 4 1 F=4# 0] X 0.014[0.35]
FY L= 9 #3577 R5] A 0.019[0.48]

* ARSI

R BERESE (SRR 1006 TR P RAES - IR 9 et D B N D
R (ORGP g

* SR et SRR R R 9

TR I R B - fine AMERAPREHV RIS T e (RPATe

*

ﬁ\iﬁ%ﬁ” EJ?F,@E *"?’, }45t ') 0.050[1.25] » %o = ?F,‘F' 1Y soldermask fififL
0.050[1.25] - I'J[=' 1 PCB f’ﬁﬁ&aﬁfjf =g

B R W AR SR TP - BHESRL 0.025[0.65] - fep FE i i 0.050[1.25]

*

i PBC [ RUFF1 91 st 3] R e e P (RS B 2 PCB

FI (F REHE ] 7 0.010[0.25] o R T -

*

Use different sized pads for vias and test points. This enhances visual discrimination of

artwork and board.

* Quter layer Gerber data must have a positive polarity.

* Keep planes and traces a minimum of 0.025[0.635] from the edge of the board.

* Keep all etched features at least 0.015[0.38] from all drilled holes.

* To achieve a 0.001[0.025] annular ring minimum around through hole device pins, pads must
be 0.014[0.35] larger than the drilled hole size or 0.019[0.48] larger than finished nominal
hole size.

* Use round pads wherever possible.

* For balanced plating distribution, keep the top and bottom square inches of copper within 10
percent of each other. Avoid unbalanced design on the outer layers because solitary traces
and holes may not plate to specification.

*Avoid ground planes on outer layers, unless required for electrical performance purposes.

* Strive to keep the most complex circuit routing off the outer layer, use the inner layer signal
layers for fine-line and dense routing.

* Keep all pad edges at least 0.050[1.25] above the gold fingers, or allow for soldermask on
the top of the finger width is 0.009[0.23] to prevent lifting during PCB edge routing.

* Minimum space between gold edge connector and breakaway tab is 0.025[0.65]. Maintain
0.050[1.25] from fingers to vias.

* External conductors should not be placed under conductive body components (e.g., crystal,

transformer) on the primary side of the PCB, unless the component (including
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non-insulated straps) is elevated from the surface of the PCB by a minimum of 0.010[0.25]
or unless insulted washed are used.

* % [ PTH 5t SISl £ g SR 1 7] T RLIS (L 72 +0.120[3.00]

* - I'[E'F'ﬁJWEhiﬁj?%ﬁfFlﬂ%E!ﬁE'ﬁEJ (o fl5 > 1D A UL = J @ N ] R

0.200[5.00]x0.400[10.00]

* External land size for a PTH hole around an electrically connected hardware is the hardware
diameter+0.120[3.00].

* Leave an open area for vendor date code, ID and UL logo. Suggested size is
0.200[5.00]x0.400[10.00].

5\:3""9*? Eﬁ% Plated via Hole and Pads
4.8.1 Fﬁﬁ Introduction
SRR AR s el R £ F?Fé”f*['?ﬂl]%@%ﬁ o

Vias are used for interconnection of land pads to other layers and test nodes.

4.8.2 JHF zﬁ'&[!‘ ik Vias for test nodes
[J:W’!{ < AR EEE S 2.6 ?‘]Bﬁ

See testing section 2.6 for acceptable test point size and spacing.

4.8.3 o ﬁg BRI Via Placement Guidelines
* “EJJ MT [FII;(?{‘J»EIEEIE\I%‘JL H{ij\w: F[J , :ﬂ;ul—l [ﬁif[[ﬁxl%}ukﬁ 7} l FI 15‘1&}%‘
6 2 TS A 459 SO A5 A i 0] - & T e

BGAZR™ » 7] 3.5.15 #[15) BGA $144 I3+ -

* Through hole vias are not permitted in the SMT reflow land pad. Vias must be separated
from the pad and connected by a trace. Blind micro-vias are permitted in leaded or discreet
reflow pads. They must not be placed directly under leads or BGA balls. See 3.5.15 for
microvias in BGA pads.

* S B S R T SR ] R SELRL LB P S AL A Y
0.008[0.135™ |+ A I8 A4 Uv] S WTHIEEL 4 T BT AT £ 60 ) SRR o -
- AL LS S P A A RLB R b SERRI R soldermask F

o G lﬁ'ljﬁkﬁtﬂJ [T o SR e FETEIRELRL 0.004[0. 101 {8 2 & f)
5L 0.006[0.15] » F=5pj+ FHS A o ™ ERLAR | (E-C 4% FHS 17 0.008[0.15](H]%%
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i@fﬁ]ﬂ | #4 0.003[0.08]soldermask [Fi"% » % % 3pi+ gl o “SRE[EE ] RIS B

N TR SR AL HEH 4 0.005[0.13] 5 £ soldermask e L
AR ify o R e o B S RLPI R T BRI T 2 i e R

Rl e R o4 ] [ 0.011[0.28]5ffHH 1= FHS §fja = «

* The smallest copper to copper spacing allowed between a via and chip pad is based on a
0.005[0.13] solder web between the two connected and exposed solder surfaces. Regardless
of the via hole and pad size the spacing must be calculated to adhere to the minimum solder
web requirement. One way to allow the via to move closer to the chip pad is to encroach
the via with soldermask. The encroachment provides soldermask coverage over the via pad
but keeps the via hole clear. The minimum via hole clearance is a 0.004[0.10] and the
preferred is 0.006[0.15] diameter, greater than the via FHS. The chart below is an example
of providing via encroachment using the preferred 0.006[0.15] diameter opening around the
FHS along with a 0.003[0.08] soldermask opening around the chip pad. The “copper to
copper minimum spacing” shown in the chart below between the via pad and chip pad
provides for a minimum soldermask dam of 0.005[0.13] or greater.

Unconnected and Connected encroached Via to Chip Pad Copper Spacing

(Reflow process)

+ 0.0055[0.14] [E¥ZELEY ~

Chip Spacing Y Spacing Y Spacing X Spacing X
package minimum Preferred minimum Preferred
04020-0603 | 0.010[0.25] 0.015[0.38] 0.006[0.15] 0.009[0.23]
All others | 0.015[0.38] 0.020[0.50] 0.006[0.15] 0.009[0.23]

Note that the spacing is greater on the sides of the chip than directly on the ends. This is to
allow for possible movement of the chip on the pads during the placement and refllow
process. All vias require an annular ring minimum of 0.0055[0.14] or a copper pad
0.011[0.28] greater in diameter than the via FHS.

IR -

*OPERR T AR AR (R IR i Y ST Rl
PR (R FTJ ERPEFITED

* Vias are not allowed under discrete components( chip resistors, chip capacitors, tantalum
capacitors, oscillators, switches, etc.), or flush mounted components (switches, metal can
devices, etc)

* R |- SRR (R G POB E R )

* Check the PCB manufacture’s capability before using any via holes and pads smaller than
those recommended.

*@[}%F%& BGA *+ [ﬁj# [P E Y RIR R 2Ap] s T soldermask I ARIHE T RLE T ]

a5 > soldermask =55 U1 (2 0.006[0.15] » [LIFZS AR (RSl Pk AT Ui
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il
* All non-test pad breakout vias located on the same side directly under a BGA should have
solder mask encroachment up to but NOT entering the via hole. The mask opening should

be 0.006[0.15] larger than the finished via hole diameter but could change depending on the
board finish and the board vendor’s capability.

— R IEJEU%@E’!TET%LJE“&]EU E’F £ BEEPY A E | soldermask

* Any vias that are to be used as test points must have open solder mask on the test point
access surface.

4.9 ”ﬁf‘%ﬁlﬁﬁ[ﬂi Plating Considerations
* S iR 7 FZ/IE‘%%EBDW@%F' YT SRS R FFIERE F* Sy (T 10%
')

* The layout of the circuitry on the board has a major influence on the way the panel actually
plates. Circuitry should be distributed on the component and solder sides evenly (within
10%).

T TR U] A W A ] (A

* Plating distribution affects hole sizes. Isolated holes will be overplated and may result in
finished hole size below specifications.

*7) T‘a—qﬁxE‘:EIF “robbed” Fy “thieved”I'|3E [ &4 5] fiel » P| 0.030[0.80] 7k 1=

—

0.050[1.25]7# 0.056[1.40][1H177¢ 14 0.100[2.501% * 1/10 = 4] /5 ] [t ilia

BRE o

*Isolate traces need to be “robbed” or “thieved” to level out plating distribution. Use
0.030[0.80] squares on 0.050[1.25] centers or 0.056[1.40] round on 0.100[2.50] centers
leaving 1/10 square inches clear every square inch.

* AEOSRESEPRSR R | T 50 0.001[0.025] » fIfr ] 0.0008[0.02]

* Typical copper plating specifications call out a 0.001[0.025] minimum average with no single
reading less than 0.0008[0.02].

* ¥ SMOBC ~ HASL ~ e | SMT £ ﬁlﬂ“ﬁi@}{j ~-50-1500 F&F FafEl [ ek ™

* For SMOBC, HASL solder thickness for all SMT pads and holes will range between 50-1500
microns.

4.10 ASHITIEE]  Silkscreen Legend

4.10.1 g/ Introduction
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il [ant;kﬂﬁ P
o it

® RO
® A

Silkscreen artwork should generally be used to identify:
® Component type

® Component location

® Component orientation

4.10.2 %ﬁ;ﬁ[ﬁﬁjﬂﬂ’ﬁ{ﬂ“ Silkscreen Guidelines
* AR B R R AR SR AN I R O S IR R R

soldermask » ~ " M [fif e FIE lﬁﬂ*ﬁ&ﬁ

* Silkscreen legend should be used to identify the reference designator and correct orientation
of all devices on the board. An alternative is to use copper to identify these same issues is
acceptable if legible and covered with solder mask.

* r)’TEJﬂ]fFE %E%? EH FJ 7@}5% [’fpr%*fg[' s YA 2R T«Lfrlﬁﬁjﬁdt@ b
TS ¢ PRSI

* The reference designator of all components should be placed as close as possible to the

component. If board space is not available near the device run a lead line from the text to the
device.

* SR I )
* The reference designators should be oriented (whenever possible) reading right side up.

* I o e T G = 1 B - 5f1 i HIRERT0.006[0.15]
* The silkscreen shall no closer than 0.006[0.15] to any pads, vias or test points.

* %t fine pitch (0.020[0.50] #'R1-") A1 BGA/CSP (0.031[0.80] AIR1-]) » ffgl
TEEHT (FHA BT 0.020[0.5] - 35 Wi 78 > 4 ifr???‘ » pin ﬂ?@%l > TEfl
B AR TP R s

_EH

T (PR e IS > T

—Euu

* For fine pitch devices (0.020[0.50] and less) and BGA /CSPs (0.031 [0.80] pitch and
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less) , silkscreen should be placed a minimum of 0.020[0.5] from a device pad. This

includes names, orientation marks, and pin number marks. Ensure markings for
adjacent components do not encroach on this clearance. The thickness of the silkscreen
can affect the solder screening process quality if it is placed too close to the pads.

* ﬁ%ﬂ?\ EIU?FEf:&’FTﬁ f‘é{ﬁ{J % 0.045[1.15] 7+ 0.005[0.13] &/ - ] #ﬁfzﬁe R A g V»"%\E['I’IE

0.008[0.20 I'] H;;i]rajfp’ FHE ( %Eﬁ_k FpH ﬁl%aﬁfjd/ ﬂ‘ﬁ,fj%'p”g[j)

* The standard character height for legend is 0.045[1.15] at 0.005[0.13] thick Minimum
character spacing and minimum line width should be 0.008[0.20] to maintain legibility.
( Reference chart below for text height to width relationship).

* AR P - lﬁ““&%ﬁ“%’%{ﬁﬁ I BN P R H{;\lufﬁgﬂ Efg%[?%%[ﬁ;j i

“;gf[]p [ A T

Height | Width
100 11

90 10

80 9

70 8

60 7

50 6

* A bottom silkscreen will be used for surface mount boards showing the outline of the bottom
side parts with their reference designators. The bottom silk-screen should be orientated to be
right reading.

* SRR T 7 AP o RSP T - H R
AL [ T

* Silkscreen legend is not allowed on surface mount lands. It will be removed during the
fabrication process. Specifically ensure reference designators and orientation marks are not
on copper pads.

*[ABHERE TR - A RS T - B0 MR - R IC &
SRR - S SSIIRES) (f & RO A R - R A

* Silkscreen usage should be minimized as long as complete information is provided. For
example, it is not necessary to provide a complete outline of an IC package or a chip.
Abbreviated double line marking is permitted to indicate polarity, device value and
orientation on very dense boards per customer requirements.

S D pin B R A B

* A consistent pin mark should be used. The preferred mark is placed. Do not place marking
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under the component body.
* YT P SRS PFRY pin BREES WS [ TV RTZDIE
*Pin numbers or tic marks for large devices on the secondary side may be added to aid in debug.
* FLTE] BGA RITRE F:ﬂlz‘]“r%}‘ﬁ
* Row and column designation required for all BGAs.

4.10.3. ;5 wa[rjf", EH Discrete component designators

533k I:HEWE?F ﬁF[JE{‘\ PCB Fyfyu%

Discrete components should be numbered sequentially starting the upper left corner of the

PCB
The following prefixes are typically used for discretes
COMPONENT DESIGNATOR
Capacitor C
Resister R
Resister Network RN
Diode CR
Inductor L
LED DS
Transistor Q
Jumper JP
Connector(Male)
Connector(Female) J

4.10. 4. ?E[]g:w‘ﬁ%dﬁf_’#‘irg’i Test Point Identification

el IR iﬁiwﬁﬁﬁbéﬁ
Test points do not need to be numbered or shown on the silk screen..

4.10.5 Pin 1 }J’, TH Pin 1 Designator
*Pin L 3p o [ FrE | e R Y

*EAE (IR SMT 7 fF Pin LR & A5l et

*Pin 1 for through-hole components will be shown with a square pad on all layers and on the
silk screen.
* Pin 1 for all active SMT components will be designated on the silk screen.

4.10. 6 fyl+7~{F Polarized Components

S O TRRL Pin 1o T ARSI SR+
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* The positive lead of all polarized components will be pin 1. The positive lead will be
designated with a + sign on the silk-screen.

BRI AP (R~ AR T

* The orientation of diodes will be shown with a diodes symbol or anode/cathode marking on
the silk-screen.

* HE 7[~‘E[|[ gﬁgflﬂjj‘u ]—‘Fll%g FLI_AE_T ﬁl[r[ FIJ@[&E% b

* All similar looking hand assembled components like electrolytic caps should have the same
polarity orientation.

4.10.7 WEW{@F%{ Board Identification

7 T LA Y T ERLBAR

Each board will be marked on the component side, preferably in the silk screen with the
following:

o LIRS
® T o SR ST UL FERI O
o ISRTITHNS B R e A

® Board assembly part number and revision

® The solder etch layer shall display the logo of the board shop, UL code and a weekly date
code in an unused area of the board.

® The board part number and revision shall be displayed on the bottom side etch layer

4.10. 8 "r'fﬁ' "F"fg’?fd Artwork Identification

5 T UHHIR 1 AT U A SRR » SRR T g 9 (9

Each layer of the artwork will be marked with the board part number, revision and layer #
of the artwork. The marking shall be outside the board working area.

4.11 = ﬁ%‘[l Fabrication Drawing
4.11.1 N~|J4#3= Dimensions

S SR A FREA [ Y £ 2 2 10 T AR

The fabrication drawing shall show a dimensioned drawing with required tolerances for the
finished board.

® JIEppuAEIYE ﬁf%lj“Fl[}‘[LrE[4.2.lﬁBj}

° f}ﬁéﬁﬁgfj 00 ZHFipviy] EE?Z%EFJ{ 00 K=Y 21 Bre B P955 5 Ry oA
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4.12

4.12.

4.12.

B AR T S 00 0B T g
P O 2 PR PR B0 32 P T TR B AR S A Y
B SRR A TS RS R R AR e L

A T TR T B P ) et

The standard tolerance for the outline is shown in the technology roadmap section 4.2.1

The dimensions to the edges nearest the 0,0 Datum shall be referenced to the 0,0 Datum
tooling hole. All of the other edges shall be dimensioned from those two edges. All of the
other tooling holes shall be dimensioned to the 0,0 Datum tooling hole.

Each hole on the board shall be indicated with a unique symbol or letter for each hole size.
Legend should coordinate each symbol with the hole diameter and associated tolerance.
Also indicate if the hole is plated or non-plated. Location and size of cutouts and keyslots
are required.

The fabrication drawing shall show the required layer stackup along with the overall board
thickness.

?ﬁi? Solder Mask

NS Introduction
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Solder Mask is necessary for surface mount boards to:
Minimize bridging during wave soldering
Minimize bridging from solder balls during solder paste reflow
Ease of cleaning the assembly after soldering
Shield board from oxidation

2soldermask F1E] Solder Mask Material
o SMT ﬁ‘}iﬁiﬁ PTH A1 SMT ZEfiel il [4i2%5# 151 soldermask T}ifﬁrtﬁﬁ?&@iﬁﬁ% ’
— AR E BRIk photoimagable  f Gl HE ) =¥ 1 xﬁf[ﬁ'*ﬁﬁiﬁ‘ﬁ& By MASE

SMT 677~ BRI |- [~ SR 1 -
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The use of dry film solder mask on SMT or mixed PTH and SMT assemblies strongly
discouraged and in some cases forbidden. A better choice is a liquid photoimagable mask
offering improved adhesion. This adhesion eliminates chemical entrapment during the first
pass SMT assembly process.

Liquid photoimagable ( Recommended of all board screening but not for hole plugging which
could cause chemical entrapment).

i e LR R R | R
B (U] T R BRI T
i & U U T R RERT TR E [ R

It allows for smaller spaces between land pads and conductors

Does not splatter residue onto pads as do screened masks

Does not bleed residue or slump on to land pads as do thermally cured epoxy-screened
masks

it photoimagable (JE45¥72 [FSH 11 T-RLEGS S fiE 6 2 (=571 /1 10)

Liquid photoimagable (Recommended of all board screening but not for hole plugging which
could cause chemical entrapment)

f&17%& soldermask
FUF N P9L -SMOBC  (HH&ff - soldermask )
S EETE f BOA g™ 1 " M R 13

[ 2 R 1l 2 i 7 R ES L SMDP - SMT 4 A% soldermask kL 7o 775 i i

Standard solder mask

Conductor finish-SMOBC (solder mask over bare copper)

For masking encroachment on BGA breakout vias, see section called “Via Placement
Guidelines”

Masking on the SMT pads is not permitted unless the pads are “solder mask defined

pads”(SMDP) by the manufacturing engineer ”

4.12. 3H#&74 LPI soldermask Recommended LPI solder masks

;ﬁ?ﬁ R Note: Specify matte finish

Enthone 3421
Taiyo4000

4.12.4soldermask ?‘F',i’k’.r"]s'LEJ[J Solder Mask Guidelines

soldermask “Kj ’EF?( EFEEL 0.006[0.15] F“?FE‘F%J%N& ﬁ‘/ @ﬁ“ﬁ%ﬂ Fl 2= > soldermask 4 ’f1
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BEETE SMD £ A

® Solder mask openings should be defined as 0.006[0.15] larger (0.004[0.10]min.) than the
associated pad on or noted in the fabrication drawing that the solder mask must remain off
all SMD pads.

® “ Gang” k] %Fﬂ&“ Z[J7E | 0.020[0.50]lead pitch FY [Zfv7 [ - ﬂfiﬁiﬂ E“jtj 5

#H =% soldermask -

® “ Gang” openings should be used for all devices with 0.020[0.50] lead pitch or below. That
is, there should not be solder mask between the pads on these devices.

® i soldermask wr BGA MERAL ™ il R @RS U -

® For solder mask encroachment requirements on BGA breakout vias see section “Vias
Placement Guidelines”.

O TR PG :
® Tenting vias is not permitted because :

® i soldermask [gh ™ » [“EFHIAITIpVE T o [EE T HE 40

® Of the possibility of chemical entrapment under the solder mask causing voids within the
via wall.

® Tt “OSP” ¥y FiF Entek et o 1 RAIVESEPHIHRN 4 o PR BGA S5
ke

PRVALIT 7% 2 2%

® On “OSP” finished boards covered with an Entek coating, out gassing may occur during
wave soldering process creating voids in the BGA solder joint.

® soldermask ] %:Z(?F,‘;Hﬁ Y J= dek /[ 0.003[0.08] 51 1 £ [l [ 15

® Solder Mask should extend a minimum of 0.003[0.08] beyond the edges of traces adjacent
to land pads.

° 7}%?1&#}?&%}&& P #eF soldermask % % > soldermask E{J@ E@l?}%* TRy fiif?%_piwﬂg—,f;%
Gk I3 Elflﬁq@ o

® Solder mask is not allowed on surface mount land pads. The level of the solder mask should
be lower than or equal to the level of the surface mount land pads.
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