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q&a‘ : Cause and effect diagram for the printed circuit board flow solder process
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4.2.1 Bel Return Authorization Request

hl‘ BEL FUSE LTD.

RETURN AUTHORIZATION REQUEST L[ - \ 4%

TO: DEFT. LB DATE OF Rmuﬁs'r_'._f;.lLL:""_

| ! L llI
FROM: f* LAl | -1 DEFT, T " i
T
CUSTOMER CONTACT LLe |1 - o th o PHONE No, L't 1 e
CUSTOMER NAME (a\ b/ customER po w_ LAY L | LU
BEL PART HO. Ristol . Yopn - W cusromer pv__ Mo feri 900
Q1Y T0 RETURN LI ot QTY OPEN
QTY OPEN_
REASON FOR RETURN (IN DETAIL)__ | | r e s S V0 QaeATi

I I
e el L {1 b (el B te. ] [P o fud e, g WLEE

T

IF REASON FOR RETURN 15 MECHANICAL/ELECTRICAL THE FOLLOWING [NFORMATION IS REQUESTED FROM

SALES =
TOTAL OPEN ORDERS FOR THIS PART e e LS
ON HAND JCY -
ON HAND HE : ON HAND Mot 24 |
WORK IN PROCESS HK ¢ el K
J TOTAL HE MC
TOTAL TO MANUFACTURE HK 4 _MC
TOTAL OQUANTITY OF OPEN ORDER FOR ABOVE CUSTOMER PART NUMBER
Ij RETURNED APPROVED BY "fj '~.Va' e
D NOT APPROVED BY DATE
REASON
|
RETURNED MATERIAL DISPOSITION SHEET NUMBER ISSUED Houle|
REMAISE W[ty 1 el ¥ B34 i edgef, = Q.C. COPY
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4.2.2 Bel Failure Analysis Request Form

bel

Failure Analysis Request

&/F., Luk Hop Ind’]l Bldg., 8 Luk Hop 5i., San Po Kong, Kowloon, HK.
Tel : 8522325 5244  Fax: 852 2352 3706 (General); 2351 5813 (Sales)

To: | Ms Heidi Yeung | cc: Date: | 09/11/2001

Fm: | Nancy Tay cc: Page: | 1/1

[(Fuse  [] Lan Magnetics [ | Telecom Magnetics []Delay Lines [ ] VAP
Customer : SCI Customer Ref. no.:

Customer P.O.: [nvoice no.: Not available
Customer P/N: | 9135-5177 Bel P/N: 5558-3999-F8
Failure Contents : failed ICT

Oty. failed : 1246 PCS Failure Rate: / ( %)
No. of sample returned for evaluation: 72 Date code: various {see attached)

Lot size:

Summary of failure : [ | Attached -

Failed ICT and open

¥

Reference data attached:

[ ] Attached

Action requested:

Failure analysis

I

Failure analysis and countermeasure

[Daie of reply:

Comment:

[nitial ;

Final :

Note : Initial response within 48 hours and final response target for 7 - 14 days after

FAR - 9951
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4.2.3 Bel Customer Reported Incident Analysis Report

el

COMPONENTS Fod A Customer Reported Incident

CONNECTED
PLANET"(/

REQUESTER CUSTOMER CONTACT

CUSTOMER CUSTOMER P/N

BEL P/N R553-5999-32 REPORTED DATE

LOT #/ DATE CODE(S) CUSTOMER CAR #:
CUSTOMER PO #:

ABSTRACT Pts Crack After Reflow

(Customer Reported)

\ BEL'S ANALYSIS / FINDINGS

Both of the returned units (2 pcs.) were verified with package crack on the side.

ROOT CAUSE

The returned units' construction is of Z-shape construction or upside down. With such construction when
the joints were tinned some flux enters the PCB and trapped inside i.e. between the PCB and Dolph coating.
When the parts were heated up during the reflow process the flux trapped inside may have caused
expansion that resulted to package crack.

CORRECTIVE ACTION

SHORT TERM:

N/A

LONG TERM:

Since November 2000, the Z-construction or upside down construction was changed to L-shape or normal
construction.

EFFECTIVE DATE / DATE CODE: November, 2000
SIGNATURE:
APPROVED BY:
(QA Manager)
DATE:

“Bel Customer Reported Incident Analysis Report” ="'} BEL
& t’[%’z‘??f};ffﬁ fr= ?—Fﬁf,} I 7= ﬁ‘,?c (il & o FEp 2 P )
EYEL
a) i PrHEEGE éﬁ*ﬁ% ﬁ%f} FIE
b) BRI TR -
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4.2.4 Failure Analysis Report

bel ACESSORIOS ELECTRONICOS "BEL FUSE"MACAU LDA

Failure Analysis Group

FAILURE ANALYSIS REPORT

To:
Fm:

CC:

Job Number # 7 9 :F.A.R. Date [ H] :

T T
Part Number & @!,?#ﬁ]?ﬁ“ : Qty BrE! :
Defect Levelsl % 3% . Lot No. $#=8¥ :

1. Failure mode 5 3% FFJ /i

2. Analysis 57 #7:

Analysis by 75 7 * :

g

i
T

3. Recommendation ! 3 :

[Recommendation by 2 3 * :

4. Action to be done }R ¥V v [ ’ﬁfﬁ ‘F‘I’J: (ﬁ?jﬁﬂf'f]i&fﬁﬁ“ﬁ)

Expire Date H[iiL:

Lot NO. started Bf] #; =8

Issued date {1} €7 [ #9:

Responsibler £1§ * :

5. Follow up action % %L jf’ﬁ L

CHECKED BY:

[ Jok [ lraL

BEA R, ﬁ%ﬁ?‘f JH['[[p & (Please answer with in three weeks after getting this FAR)
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4.2.5 8-D Report
BT TR 0 ER 0 5 P 8D o H AR
prps

el

 EIGHT-DISCIPLINE WORKSHEET

COMPONENTS FOR A

CONNECTED
PLANET"(
SUPPLIER: Belfuse PART # DESCRIPTION:
DISCIPLINE 1 INTERNAL MEMBERS EXTERNAL MEMBERS
START DATE:
DISCIPLINE 2 DESCRIBE THE PROBLEM DATE:
DISCIPLINE 3 DESCRIBE THE CAUSE DATE:
DISCIPLINE 4 CONTAINMENT PLAN DATE:
DISCIPLINE 5 PERMANENT C/A PLAN DATE:

DISCIPLINE 6 VERIFICATION OF EFFECTIVENESS | DATE:

DISCIPLINE 7 PREVENT RECURRENCE DATE:

DISCIPLINE 8 CONGRATULATE YOUR TEAM DATE:

DATE CLOSED: QANO # 8-D# CAR#
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8-D ﬁé‘ﬁ ﬁt?c:

SUPPLIER: Belfuse
PART # 0852-1X1T-03

DISCIPLINE 1 INTERNAL MEMBERS EXTERNAL MEMBERS  START DATE:

DISCIPLINE 2 DESCRIBE THE PROBLEM DATE: 9/10/2001
Customer reported that they found:

A) 3 units — the locking spoon pulling out of the front shield before goods receiving.
B) Pulling force was larger than Skg.

C) 1 unit — the locking spoon pulling out by the customer.

DISCIPLINE 3 DESCRIBE THE CAUSE DATE: 9/10/2001
Bel’s Analysis and Findings:
A. Visual-checked 10000 pieces of our finished goods in our stock, there was no such failure
parts of the locking spoon pulling out. All units were in good appearance.
B. Re-checked 100 units for pulling force test: test results = 14-40N (~1.4-4kg).
C. Mated & extracted 3 times for 1000 units with USB plug by hand:
I.  Extracted the units in horizontal level, all 1000 units were good without jam. When the
USB was not jammed, normally, there would not have chance to pull the locking spoon
out.
II.  Then applied a downward force on the USB plug during extraction from the USB port,
there were 2 units (one at lower USB port & another one was at upper port) in which the
USB plug was jammed with the USB port. Applied a large force than 60N or larger, the
locking spoon was pulled out.

Causes:

A. In review of our process and OQC inspection, it is impossible to escape such poor
appearance parts out (locking spoon of USB front shield pulling out). Moreover, we did
not have such problem found before. All parts are under 100% visual inspection by our
0QC who would not allow such poor parts out. Anyway, we have highlighted all our QCs
and production to take care of it. Customer please informs us if such failure part would be
found again.

B. Our extraction test set up photos, USB plugs, golden samples (with our measured data) &
criteria have been sent to customer’s SuZhou plant for her reference. If customer still has
problem, please send us her measured value against the golden units.

Please note that the speed of extraction test should be slow at 12.5mm/ minutes (per
international standard). If the extraction is done with hand, it would result a high pull
force.

C.

a. When the USB plug was extracted from the USB port in horizontal level, the
traveling length of the windows’ edge of USB plug on the surface of USB
locking spoon was ~0.002-0.003”. Then the windows’ edges of USB plug would
be easily off-hook from the USB locking spoon. Therefore, it would have less
chance to cause jam between the USB plug and the locking spoon.

In review of the contact surfaces (after 20 times mating & extraction with USB
plug), the scratches on them were slight.

b.  When applying a downward force during extraction, the locking spoon of few units
would be fully entrapped into the windows of USB plug. Hence, the traveling length
between them would be increased twice - ~0.005-0.006 before off-hook.

Our normal extraction force are ~30-40N. It was quite strong (It was because we had complained from
other customer who claimed the force was too small so that we changed our design with larger

extraction force). When the traveling length was also increased as above described, the solder plating
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of few units would be scratched seriously (The surfaces of the USB locking spoon were soft with
Sn60/Pb40 plating) — please see the attached photo which was taken from the jammed locking spoon.
Then the solder flashes would jam the windows’ edge of USB plug & the locking spoon. If the USB
plug was used for many times, the scratches would be worst.

DISCIPLINE 4 CONTAINMENT PLAN DATE: 9/10/2001

Immediately, all stocks including the goods in customer side have been doing sorting with 3 times
mating & extraction with USB plug — Our trail run results: We had tried to mate & extract other
5000 units with 3 times and found 15 units with jam problem. If the unit would have jam problem,
the first time of mating & extraction would be found. Then we did the test 10 times more for the
above 4985 good units. All were not found jam problem.

DISCIPLINE 5 PERMANENT C/A PLAN DATE: 9/10/2001

Increase the radius of the locking spoon from 0.045” into 0.055”. The extraction force would be
reduced as ~15-25N. Moreover, the contact surfaces between the windows’ edges of USB plug &
locking spoon could be flattened to avoid deep scratches on the spoon’s solder plating surface.
This would also make the USB plug easily be off-hook without jam from the locking spoon during
extraction.

DISCIPLINE 6 VERIFICATION OF EFFECTIVENESS DATE: 9/10/2001
1.Tried 100 units with the above modified locking spoon, the results are initially good. We will
order 10-20k pieces more to try in production as soon as possible.
2.0ur production will continuously do with 3 times mating & extraction as above described for
one to two weeks more in order to monitor & confirm this improved method to be good and
stable.

DISCIPLINE 7 PREVENT RECURRENCE DATE: 9/10/2001

1. Our stock has around 600k pieces and we will continue to do above sorting method for them.

2. We will continue to do 3 times mating & extraction test for ~1 week more with the new shields
in order to confirm there will be no problem to use them. Up to now, we have tried around 1k
units with new shields and found they were good with smaller extraction force and no jam
problem. We will continue to try when new 20k units will be available.

DISCIPLINE 8 CONGRATULATE YOUR TEAM DATE: Jan. 7, 02
DATE CLOSED:
QANO #

8-D#
CAR #
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