EEEEEEEEEEEEEEEEEEEEEE

IPC-TM-650 2.4.53
Zeta(Dye)FH/ ] (Pull)
W AR
BN KX BLISLIO == [RERT
2023/7/6




Mbz2B1

";sz%}fii_ Cipe

i)

3D packaging
[ M Package on Package
‘ M Chip on Chip

. M Through Sillicon Via
| M Embedded Substrate

JUNo) uld

-
o
—
-
e
—
v
b
-
_—
=

Visible solder joints: Wi ‘ nts: Non-visible solder joints: QFN

BUILD ELECTRONICS BETTER 7/5/2023



AA[E REEEPRIBEXE (EESoISB )P

wwwa
BEIR

265
2
189
1.5
113
0.76
v IPC-7095d-8-12
0.00

Figure 8-12 Solder Joint Defects Caused by Severely Warped BGA and Printed Board After Reflow

Pc-7005d-3.6 |A — Die E - HoP
B - Package substrate F - Solder bridging
Figure 3-6 BGA Warpage C - Printed board G - HoP open
A - Row B - Columns C - BGA coplanarity D - NWO
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8 Surface Mount Assemblies

8.3.12 Surface Mount Area Array

L

Some examples of area array components are BGA, Micro-BGA and Column Grid Array.

Area array criteria defined herein assumes an inspection process is established to determine compliance for both x-ray and nor-
mal visual inspection processes. To a limited extent, this may involve visual assessment, but more commonly requires evaluation
of x-ray images to allow assessment of characteristics that cannot be accomplished by normal visual means.

Nonconformance to the requirements of Tables 8-13, 8-14 and 8-15 are defects when visual inspection or x-ray inspection is per-
formed to verify product acceptance.

Visual inspection of the sold
whenever p ical.

terminations on the outside row (perimeter) of the area array component should be performed

Solder balls or columns shall not be absent unless specified by design
Voiding criteria for components with noncollapsing balls are not established, see 1.5.1 Acceptance Criteria.

Alternative criteria for voiding may be developed between Manufacturer and User, see 1.2 Purpose.

Table 8-13 Dimensional Criteria — Ball Grid Array Components with Collapsing Balls

Feature Clause Classes 1,2,3
Alignment 8.3.12.1 Solder ball offset does not violate minimum electrical clearance.

Solder Ball Clearance (C),
see Figure 8-146

8.3.12.2 | Solder ball does not violate minimum electrical clearance.

5.3.12.3 | No solder bridging; BGA solder balls contact and wet to the land forming a continuous

Soiderd Gonhadtion elliptical round connection.

Voids 8.3.12.4 | 80% or less voiding of any ball in the x-ray image area. Notes 1 and 2

Note 1. Design induced voids, e.g., microvia in fand, are exciuded from ths crtera. n s iteria should be estabished between the
Manufacturer and User.

Note 2. Plati s induced voids, e.g., champagne voids, are exc from this criteria. In cases, the acceptance of the voids will need to be

ostablished between the Manufacturer an

Table 8-14 Ball Grid Array Components with Noncollapsing Balls

Feature Classes 1,2,3

Alignment Solder ball offset does not violate minimum electrical clearance.

a. Solder connections meet the criteria of 8.3.12.3

Soidered Sonnections b. Solder is wetted to the solder balls and land terminations

Voids Voiding criteria are not established

Table 8-15 Column Grid Array

Feature Class 1 Classes 2,3

Column offset does not violate minimum electrical | Column perimeter does not extend beyond the
clearance. perimeter of the land.

Meet the criteria of 8.3.12.3.

Minimum 270° circumferential wetting for the portions of the columns that are visible, see
Figure 8-151

Alignment

Solder connections

8-86 September 2020 IPC-A-610H
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8.4.2.2.1 Cross-Sectioning Cross-sectioning is one method traditionally used for failure analysis. It enables an operator
nd solder joint

10 analyze a specific section of & component, substrate

1f more than one area is suspect, a determination nceds to be made whether those arcas can be accessed sequentially on the
same component. If not, the areas will need to be prioritized according to the possibility of finding the problem, or more
than one component will need to be analyzed.

If the problem area is a part of a larger assembly, it may need to be isolated into a small, more manageable portion by cutting
it out of the larger assembly. Care should be taken to ensure the area of unalysis is not tampered with or destroyed during
the cutting and polishing process

resin (o alleviate chipping or destruction of the sample during cross
asonable distance away from

For proper sectioning, the sample should be molded in
st is required, the sample should be sectioned a

c arca of inle:

sectioning. If fine-polishing U
the interface of interest, providing sufficicnt distance for fine-polishing the interface.

In some cases, the entire component may need to be ground through and visually inspected for the integrity of various inter-
faces. A common failure analyzed through cross-sectioning is an open occurring in an assembly. Such opens may oceur at
the solder interface.

Additional information on metallographic cross-sectioning can be found in the IPC-MS-810 and IPC-TM-650, Method 2.1.1

8.4.2.2.2 Dyo Ponetrant Dyc penctrant methods can be used during process setup and in failure analysis to detect solder
joint cracking, wetting problems and package delamination. In this process, the sample is immersed in a low-viscosity lig-
uid dye which penetrates most cracks, delaminated areas or open voids. The sample component can then be peeled away
and examined for the presence of dye in the solder joints or at material interfaces.

If a fluorescent dye is used, the sample should be inspected under UV light. The dye enhances the visibility of flaws that
might otherwise be difficult to detect. The presence of dye on a solder land indicates poor wetting o the land and can be
used to estimate the portion of the land that was not wetted; however, very thin cracks may be so small that liquids cannot
completely enter because the surface tension of the liquid will not allow it. See IPC-TM-650, Method 24.53 for a dye and

pull (pry) test.

as for BTCs relative
0s is advisable for all

8.4.3 Accelerated Lifetime Testing for Reliability Under Damp Heat Due 1o the boundary condit
to poteatial entrapment of flux residues (sce 7.4), thorough reliability testing under damp-heat condi
mission-critical applications intended for operation under damp-heat €onditions. 1t is advised 10 adopt an approach as
described in [PC-9203 to optimize and qualify a manufacturing process and materials resulting in acceptable levels of resi-
dues for a given product featuring BTCs.

9 TROUBLESHOOTING
This section identifies anomalies related to BTC assembly and
provides some possible causes and solutions.

9.1 Assembly and Fabrication Issues This section is
1o help the user avoid known reported problems that

intends
have been encountered at various stages of printed board fab-
rication and electronic card assembly processes using BTCs.

9.1.1 Printed Board Supplier Solder Mask Alterations It is
odify

important to ensure printed board suppliers do not r
solder mask web designs per original design file artwork to
accommodate internal printed board fabricator process caps-
bility. Figurc 9-1 shows a SMD thermal pad structure that was
modified by a printed board manufacturer. Important solder
mask webs required by the design were removed from the

ni

thermal pad. In addition, such changes were ot com
cated. While a SMD thermal pad structure was intended,
modified design resembling a hybrid open-Cu design was fab-  Figure 91 Printed Board Manufacturer Removal of Solder
ricated. As this example illustrates, it is important to review  Mask Web

13
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Figure 760 Cross-Section of a Crack Initiation Near the Ball/Pad Interface

In some cases, the entire component may need fo be ground through and viewed for the integrity of various interfaces. A
common failure analyzed through cross-scctioning is an open occurring in an assembly. Such opens may occur at the sol-
der interface.

7.3.8.2 Dye Penetrant Methods Dyc penetrant methods can be used during process set-up, following reliability testing
and during failure analysis to detect solder joint fractures, solder wetting problems and printed board laminate fractures (pad
cratering). In this method, a sample is immersed in a low-viscosity liquid dye (Red Steel Dykem or equivalent) which pen
eirates any cracks, delaminated areas or open voids. The sample can then be pulled off and examined for the presence of
dye in the solder joints or at material interfaces.

e visibility of flaws that might otherwise be difficult to detect. The presence of dye on a solder land
e of

The dye enhances th
indicates a solder fracture or poar wetting 1o the land. The amount of dye coverage can be used to estimate the de;
fractured solder or the portion of nonwetted land.

¢ the flux resi-

hnique must be used. It includes proper solvent cleaning to rem

um during dye exposure. Refer (o

To detect very fine fractures. a proper ¢
due, complete immersion of the cut-out sample area into the dye
IPC-TM-650, Method 2.4.42 for a dye and pull (pry) fest. Sec also Figure 7-61, Figure 7-62 and Figure 7-63.

Figure 761 Dye and Pull (Pry) Showing No Dye Indications on the BGA Pad or Printed Board Surfaces
& Printd board

123

7/5/2023
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Dell Dye and Pry Failure Analysis Procedure, Number: RELO164, Revision: AOO
Dell Dye and Pry Failure Analysis Procedure, Number: RELO164, Revision: AO2

Reliabilty Faibure Analysss Procedare - Dye and Pry Rev. A00 3of4

10. Following removal from the oven. allow the part to cool

11. The component is then mechanically removed. It can be pried off with a chisel
but this may damage bumps on the outer one or two rows. The board can also be
repeatedly flexed until the device “pops” off.

12, After the component is removed, the board and part are to be examined.
Fractured wetting pad surfaces on either the board or the component will be dyed
red

13. Take photos of dyed regions and plot results in a matrix chart

Picture 5 showing the Dye Vacuum Station (old Picture 6 showing sample being
Buehler epoxy mounting station). Sample is pulled from dye (normally this is
completely submerged into the dye. done in the Fumehood.

DAL

Dell Controlled Print Dell Controlled Print

Dye and Pry Failure Analysis Procedure
Number: REL 0164
Revision: A02

Dye and Pry Failure Analysis Procedure
Number: RELO164
Revision: AOO

Picture 7 showing sample with tee
nut bonding adhesive and hook
for Pull test.

Picture 8 showing Pull Tester set-up.

Immerse in dye and place in vacuum. Ensure dye is completely dry.

Engineers/Owners: Dell Reliability Organization
& Component Materials Analysis Lab

Engineers/Owners: Dell Reliability Organization & Component/Materials
Failure Analysis Lab

Picture 9 showing 5 Picture 10 showing close-up of stage clamps

DELL CONFIDENTIAL

THE PROPERIY OF DELL CORFORATION. AUSTIN TEYAS 2D CONTATNS CONTDENTIAL 200

» N OF THE PURPOSE OF THE LOAN. ) )
TAINS MAY BE USED BY OR DISCLOSED TO PERSONS NOT HAVING A NEED FOR SUCH USE OR DISCLOSURE
CONSISTENT WITH THE PURPOSE OF THE LOAN WITHOUT THE PRIOR WRITTEN CONSENT OF DELL COMPUTER

CORPORATION
WWW.DELL.COM

remove component by twisting.

Remove component by{gE g,

DELL CONFIDENTIAL

Photos from Universal Instruments.

DAL coaidenniar 0518004

"THIS TTEM IS THE PROPERTY OF DELL CORPORATION, AUSTIN. TEXAS AND CONTAINS CONFIDENTIAL AND TRADE SECRET
INFORMATION. THIS ITEM MAY NOT BE TRANSFERRED FROM THE CUSTODY OF DELL COMPUTER CORP. AND THEN ONLY
BY WAY OF LOAN FOR LIMITED PURPOSES. IT MUST NOT BE REPRODUCED IN WHOLE OR IN PARTS AND MUST BE
RETURNED TO DELL COMPUTER CORP. UPON REQUEST AND IN ALL EVENTS UPON COMPLETION OF THE PURPOSE OF THE
LOAN. NEITHER THIS ITEM NOR THE INFORMATION IT CONTAINS MAY BE USED BY OR DISCLOSED TO PERSONS NOT
HAVING A NEED FOR SUCH USE OR DISCLOSURE CONSISTENT WITH THE PURPOSE OF THE LOAN WITHOUT THE PRIOR
WRITTEN CONSENT OF DELL COMPUTER C

\\'\\i\' DELL.COM

with sample in place.
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3000 Lakeside Drive, Suite 105N
Bannockburn, IL 60015-1248

IPC-TM-650
TEST METHODS MANUAL

1 Scope This test method details the dye and pull proce-
dure (formerly known as dye and pry) utiizing dye penetrant
analysis of surface-mount technology (SMT) components to
confirm assembly process parameters and solder joint quality/
integrity.

This Test Method is for observation only, to determine the
existence of dye indications,
2 Applicable Documents
IPC-7095 Design and Assembly Process Implementation for

Ball Grid Arrays (BGAs)

3 Test Specimens The specimen is a SMT part soldered
to a board. Typically, this method is used on ball grid arrays
(BGAS) to evaluate their solder joint quality/integrity; however,
it also can be used on other SMT parts, such as bottom ter-
mination components (BTCs) and connectors.

4 Apparatus or Material

4.1 Recommended dye: Red Steel Dykem® or equivalent

4.1.1 Oil-based dyes are not recommended for this
procedure.

4.2 Vacuum pump and chamber (typically a mechanical
pump and bell jar)

4.2.1 Recommend metallurgical epoxy vacuum chamber
with vacuum gauge

4.3 Stereo microscope with digital camera
4.4 Baking oven capable of 100 °C

4.5 Cutting tool to section-out desired components from the
board without exerting excessive stress on the solder joints

4.5.1 Diamond sectioning saw recommended
4.6 JB Weld or equivalent structural adhesive strong enough

to bond the tee nut to the part package surface and withstand
the pull force

Number
2.4.53

Subject
Dye and Pull Test Method (Formerly Known as Dye
and Pry)

Date Revision
8/2017

Originating Task Group
Bottom Termination Components (5-22k)

4.7 Tool to separate the component from the board
4.8 Compressed or canned air

4.9 Appropriate solvent (or solvent agreed upon between
the lab and the customer) for removal of flux residues remain-
ing on the board

4.10 General/assorted lab equipment (e.g., tongs, glass
beaker, cut-down plastic beaker, funnel, etc.)

4.11 Recommended safety equipment (e.g., fume hood,
gloves, eye protection, etc.)

4.12 Tee nuts appropriate to the size of the part
4.13 Sand paper (320 grit)
5 Procedure

5.1 Identify components to be dye and pull evaluated (con-
sult test plan).

5.2 Perform an initial visual examination of the selected SMT
part

5.2.1 The initial visual examination is used to detect signs of
mechanical damage/stress. If flux is present, examine for
fractured/broken-up or disturbed flux around the SMT solder
joints (see Figure 1 and Figure 2)

5.2.2 If the SMT part required the use of comer-applied
adhesive and the adhesive is visible, examine and document
it per customer requirements to determine if dye and pull test-
ing is applicable. See IPC-7095 for additional guidance on the
proper use of comer-applied adhesive.

5.3 If the part has a heatsink, package metal heat spreader
or any other assembly that is attached, proceed as follows to
avoid inducing any mechanical stress into the solder joint.

5.3.1 Remove the heatsink. If there is any concern with the
proper method to remove an attached heatsink, it is highly
recommended that it be left in place until after the dye-drying
step (5.11).

Matorial in this Test Methods Manual was voluntarily estabiished by Technical Committees of IPC. This material is advisory only
and its use or adaptation is entirely voluntary. IPC disclaims al iabilty of any kind as o the use, application, or adaptation of this Page 1 of 11
‘material. Users are also wholly responsible for protecting themselves agains all claims o labillies for paten infringement.

IPC-TM-650
Number Subject Date
2.4.53 Dye and Pull Test Method (Formerly Known as Dye and Pry) 8/2017
Revision

Figure 10 Example of Pull Method to Remove the BGA
From the Board

Note: These photographs are for reference only and should not be
construed as implying that a measurement is being made in accord
with this method.

Figure 11 Example of a Pull Tester Stage and Clamps
Note: These photographs are for reference only and should not be
construed as implying that a measurement is being made in accord
with this method.

Page 6 of 11

Wik U

Figure 12 Typical Pull-Test Fixture

ith Stage Clamps
Note: These photographs are for reference only and should not be
construed as implying that a measurement is being made in accord
with this method.

Figure 13 Example Showing Ball Grid Array (BGA)/
Part (Top) and Remaining Board (Bottom)

IPC,

Equipment referenced is for the convenience of the user and does not imply endorsement by IPC.
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(solder joint quality)/52 2 4: (integrity) -
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IPC-7093(A) JE &l 1t 2 (BTC) ¥ i A4 2 T. 2 i 5Lt (8.4.2.2.2)

9 =
BUILD ELECTRONICS BETTER 7/5/2023



IPC-TM-650 2.4.53 FEFNHL (Pull)it5iE  rPe
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(BGA), VLUPAR HEE o & /58 B4
‘v WA - HAth SMT E4, filin s im 124 4F (BTC) FliEsEss .

[

o9

BUILD ELECTRONICS BETTER 7/5/2023



IPC-TM-650 2.4.53 FEFNHL (Pull)it5iE  rPe

4. AN AS B R
VARBI B (B AT B S S REIE )
P& T B G S WIA Y] F4EDiamond sectioning saw, Z#%IPC-MS-
810 3.2, N /KT 5 BEARN. /1 V) RE S 4 ah 22 /019~38mm)
JETHIE /K G B R g S R (AT 5 2 R BRI 25 BR )
=I5 M B AR 2 BR A
HEFZ AR 2 /8T i fresh ) Red Steel Dykem ek}
JeRF TR, BN  B@XE, 8, PHESZEE
i B2 T ) B S R i == H00°C Y #E 4
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4. A 2L ER AR 7 DYEM

Steel Red

Layout Fluids

BT I ) Red Steel Dykem ek}
> THEAEHTE ed Steel Dykem
> TR I ROCHIREE R 5 ISR E . L Alows to p, clear. an procie st
. Pr(‘)le:cdees a thin film without cracking or chipping and adds practically no thickness to work
S 4 = Ve Drics within mi

- .ﬂ- 7‘< I)[J%H' $[J v /A Hﬁﬂ*ﬁ Eﬁ E/\J EI_J Frl]IJ °© E;fsazgla]iﬁxli?:?holes mé‘ variety of surfaces.

Great for inspe_ctiono gear tooth contact patterns.
> WA AEBERIER, FRILFASBNTERBENER., oo

Do not contain any reportable amounts of Xylene.

\. .

> JL R EI (<2 mins).
> BB R MRERIBREEFETFL . e o R & NS N .

Cleaner. 4 oz. Brush-In-Cap 80396

A J iE EF] E/J '.I Q + Surface tests should be run to determine 8 oz. Brush-In-Cap 80496

> A4 /)I-l\l = RPITRN X o compatibility prior to use. 1 Quart 80696
1 Gallon 80796

HEALTH AND SAFETY 5 Gallon Pail 80896

« Flammable liquid and vapor. Keep away PHYSICAL PROPERTIES
from heat. sparks and flame. Use only with

> RIEZMEERT.

> Z—/\'TEE'TT_J_-T,-&LI:/\ E/J Eﬁ ZIS o adequate ventilation. Avoid contact with Appearance: Red
skin and eyes. Odor: . Alcohol
*  Refer to MSDS (Material Safety Data Sheet) Specific gravity: <1 )
for complete information on health and VOC level: 92% - 94% by weight
safety. Visit our website at Flash pomt: 53%F
www.dykem.com to obtain MSDS. Dry Time'™: < 2 minutes

DIRECTIONS FOR USE : Eﬁ:ﬂﬁ:ﬁ:;ﬁyﬁ]g time may vary depending on

* Apply to a surface that is clean. dry and fiee
of oil and grease.
* Apply a thin film to surface.
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IPC-TM-650 2.4.53 & HL (Pull)lil5iE  Crre

FEPA(RK3E) ANSI/ CAMI(ZE H)

[y, O A W2y
4 / X 173‘5‘. IZIQ $j 7[:;’» 7 iy 2 ReF ek | mpe | Rk
° -

P120 127.0 120 116.0

WG (75 DA UG INIPC-TM-650 2.1.1.2A) [Pz 7o

iPC-TM-650 P240 58.5 220 66.0

Number Subject Date

2.1.9.2 Microsectioning—Semi or Automatic Technique Microsection 05/04 P280 52.2 240 51.8
Revision Equipment (Alternate)

A P320 46.2

P360 40.5 280 42.3

5.2.2 Microetch the Specimen Swab or dip the speci-
men into a suitable microetching solution and rinse with run-

ning water. The recommended etching solutions and formula- Uéi'ai Egcﬁ'ﬁ“" P400 35.0 320 34.3
tions are listed in IPC-MS-810. The etch time will vary with the GRADE | GRADE Excerpt from Struers Catalog
type of etchant chosen to microetch the sample 690 _p1200 fitlon Europsenne des P500 30.2 360 27.3

500 —1—P1000 Abrasifs (FEPA) and gives the

-1 in si; i L
5.2.3 Evaluation Evaluate the average thickness of the :::__':232 g?e';isn::rsl;aurbnl\t_ﬂepowderso'
plated metals and determine PTH quality per the customer’s 320—paoo = ey oy g P600 25.8 400 22.1
specifications. 280 ——P360 and specifically to the P-series.
—P320

240 ——p280
& vores P800 21.8

180 ——P180

150 ——p150
6.1 Diamond Polish The diamond polish media is pre- - o P1000 18.3 500 18.2
ferred over alumina for PCBs being evaluated to IPC-6012 1005100
Class 2 and 3 products. Diamond media substantially reduces ““::: P1200 15 3 600 14.5
the risk of metal smear and rounding. Diamonds provide a g B ' ’

sharper definition of copper surfaces to evaluate for separa- =
tion of conductive surfaces. 36 P36 P1500 126 800 122

30 —
6.2 Etchants The two most common microetchants for 24P
copper are ammonium hydroxide/hydrogen peroxide and f::::: P2000 10.3 1000 9.2

sodium dichromate etchant. Both have benefits and draw- P

backs that must considered when making a choice (see IPC- 1PC-2112-1 P24OO 84 1200 65

MS-810).

Figure 1 Abrasive paper grit size (American vs.

European) P4000 5 O

6.3 Abrasive Paper The abrasive grit size has different

BUILD ELECTRONICS BETTER 7/5/2023
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4. {25 BUAL AL

R EFN(FREARE X : Pertex mounting medium)
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Figure 19 Example of Dye and Pull Location Type
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. Fracture at package metal/IMC interface

. Package pad lift/crater

Fracture within bulk solder

. Board pad lift/crater

Fracture at board metal/IMC interface

rxecIOmMmoomp

IPC-2-4-53-20

Figure 20 Typical Dye and Pull Separation Locations
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Complete dye indication

Partial dye indication

Partial dye indication at two interfaces
Complete dye indications at two interfaces

Partial and complete dye indication at two interfaces

No dye indication
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Separation between board laminate and board pad

Separation between solder and board pad
Separation through solder joint
Separation between solder and component pad

Separation between component substrate and component pad

Other = Double separation & board lami /board pad and
solder/board pad 1PC-2-4-53.00

Figure 22 Second Example of Dye and Pull Location Type Coverage Mapping|

a. Dye indication type
b. Separation mode
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Dell Dye and Pry Failure Analysis Procedure, Number: RELO164, Revision: AO6

oc: RELO164

Update: 2022/03/21
Dye and Pry Procedure

Doc: RELO164 Update: 2022/03/21
Dye and Pry Procedure
rev: A6 Page: 5/ 32

Rev: AO6 Page: 9/ 32

4.3 Test Requirements and Conditions
* Unless otherwise stated by Dell Engineering, the samples selected for the D&P Test shall
be determined in the Product Qualification Plan.
« If the D&P Test is conducted outside Dell, all test reports shall be submitted to Dell
Reliability Engineering and the CMA (Component Material Analysis) Lab for review and
approval.

5 Pass/Fail Criteria

If Edge Glue (corner adhesive) is used, it shall meet Dell criteria as listed in Appendix A. If the
criteria are not met, the sample is considered invalid for any D&P testing.

5.1 On Pre-Reliability tested product

. No dye indications at any of the Type locations are acceptable.

5.2 On Post-Reliability tested product (post Shipping/Drop Test, Temperature

Cycle, Shock & Vibration, etc.)

. No Dye Indication > 80% is allowed for Type 2 (top of BGA solder ball to IC pad), Type 3
(bottom of BGA solder ball to PWB pad) and Type 5 locations (within the bulk solder).

« Mo Dye Indications > 25% are allowed for Type 1 or Type 4 locations (IC carrier laminate
or the main PWB laminate fractures). In addition, no Dye Indications on exposed PWB
glass bundles are allowed (regardless of the dye coverage percentage).

. Exception: for “via-in-pad” designs, dye is allowed on the laminate surface (under the
pad), if the dye has not entered the inner-via laminate area or is found on the separated
via-barrel wall. However, no Dye Indications are allowed on exposed PWB glass bundles.

. Allowances for non-acceptable dye indications on mechanical (non-electrical) BGA corner
locations or multiple use locations (Grounds, Powers) may be made by the Dell Team (SQE
Engineering, Reliability Engineering, CMA Lab, etc.).

«  Refer to Appendix E for detailed drawings of the PASS/FAIL criteria.

6 Reporting

Provide evidence that all requirements are met with pictures, completed Appendix Maps, etc.
PASS/FAIL as per Dell D&P criteria is an acceptable summary statement but SHALL be supported
with data/evidence

6.1 All D&P Reports shall state, within the report, that the Reference
documents listed below were followed:
* IPC TM-650 2.4.53 Dye and Pull Test (formally known as Dye and Pry), for the proper test
method in performing the D&P.
« Dell RELO164 Dye and Pry Failure Analysis Procedure, for the proper reporting
requirements.

6.2 Required board and D&P part documentation (Reference Appendix D for
Examples).

* Title page shall state what test the board has completed (post TC, post 5&V, etc.)
* Board photo identification requirements.
o Photos showing the complete side 1 (component side). A photo showing side 2
(backside) of the board under test is optional.
» Highlight location of the selected D&P part on the board.
o Serial and piece part identification (ppid) number.
o Raw board supplier.
Raw board date code.

Page 5 of 32
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8 Appendix B - D&P Location Map showing the Dye Indication and

Percentage
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
A | X 28 | 3C [ 3D X
B |8 | 28| 3c | 20
c 3B
D S - L
E — —
F
‘G
H
J
K S R
L |
M I
N
P
R
T
u
v |
w 11
Y LX [ X

Guide to reading the Matrix,

The following location are considered Acceptable for a post Reliability Test, (less than 80% dye

indications);

- A16is a Pass (Type 2B with less than 25% dye indication).
A17 is a Pass, (Type 3C with less than 50% dye indication).
B17 is a Pass (Type 3B with less than 25% dye indication).
B18 is a Pass (Type 2B with less than 25% dye indication).
B19 is a Pass (Type 3C with less than 50% dye indication).
C19 is a Pass (Type 3B with less than 25% dye indication).
A18 is a Pass (Type 3D with less than 80% dye indication).
B20 is a Pass (Type 2D with less 80% dye indication).

The following location are considered Rejectable for a post Reliability Test, (mere than 80% dye
coverage or dye on exposed glass bundles for Type 1 or 4 laminate locations)

A19 is a FAIL (Type 3E with greater than 80% dye indication coverage).

C20 is a FAIL (Type 1E1 with >25% dye coverage).

D20 is a FAIL (Type 4E2 with dye on glass bundles)

Page 9 of 32

Doc: RELO164 Update: 2022/03/21
Dye and Pry Procedure
Rev: AO6 Page: 10/ 32

9 Appendix C - Separation Types with Dye Coverage Percentages
« D&P Separation Types with Dye Coverage Percentage

Dye and Pry Type Locations

BGA substrate

Fypa O Cu pad on BGA

Type 2X*
Type 5X* BGA solder sphere
Type 3X*

Type aX* Cu pad on PWB

* The “X" refers to the dye coverage percentage below

Dye Coverage Percentage for Type 2, Type 3 and Type 5
A B 2 D E

WHITE = coverage percentage =0%
= coverage percentage=1-25%
= coverage percentage =26 - 50%

coverage percentage=51-80%

mooo»

A QUETHI3N = coverage percentage = 0%
B = coverage percentage = 1 - 25% and No dye on exposed glass bundles

El = coverage percentage = 26 - 100%
E2 = dye on exposed glass bundles (regardless of the dye amount percentage).
Page 10 of 32
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