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500
Set up working board for test.
Y
505
“~— Enable boundary scan operation.
507
“~ Condition signal coupled fo probe.
5Q9
0\ Digitize coupled signal. A

e\ Perform de-normalized autocorrelation

of digitized signal.

513

Repeat measurement for a total of n
times.

51\5\._ Calculate standard deviation of
autocorrelation results.

/519

Discount Pin from test.

Acceptable
standard
deviation?

52\1\ Determine reference value
and/or threshold.
Fig. 5
523 Record learned signal, and i
reference value and/or threshold.
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601

Fig. 6

Configure virtual signal generator.

603
600

Place probe adjacent second
component.

605

Enable boundasy scan operation.

Condition signal coupled to probe.

609

Digitize measured signal.

611

Perform time domain analysis to
determine relevant magnitude

Does

magnitude NO

613

satisfy threshold .
conditions?

-

¥

Pin fails. Indicate fault.

621

Pin Passes. Indicate Pass

Perform tests to determine
cause of fault.

623




PCT/US2009/006110

WO 2010/056346

awl -

szl ezl 122

\ 002
|

|

| |
|

|

|

|

|

|

_
_
_
_ |leubis
_ asuodsay
_
|
GOL _
_
= |l uld
" |_ 4 reubig 19|
_ _ |
£0.L | _ _
_ | |
|
] e 01
_ _ _
_ _ _ +
L0/ . | apn}idwe

/ Bl



WO 2010/056346 PCT/US2009/006110
8/11
ampiitude 4 821 | 892 823
gt el - -
801
CLK P —L-
\ oo
Pin1 b '/803
Pin2 P :304
Pin 3
Response P l\ '\831
830
R(d) VN
...
\/0( 1 2 time
800 .
Fig. 84
amplitude

Learned

F l.g . 8 B Signal Response

time

l\/am
[ S B W

-0.5



WO 2010/056346
9/11

amplitude

Pin 1 Signal k

PCT/US2009/006110

A R@)

[-831

Response >

o - Y -
03 0 time?® -1 O time
Fig. 8C Fig. 8F
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»— 900
901
F—————— l -

903

Identify second pin(s) and
configure source component.

Apply excitation signal to failed pin and | 205
second pin(s).

Measure signal coupled to probe at 807
failed pin.
(filter, amplify, digitize)

Determine a signal magnitude from
time domain analysis.

Magnitude
greater than
threshold?

More second
pin{s) to test?

Repeat test with different second
pin(s).

Failed pin is shorted. Optionally
repeat test with subset of second
pins to isolate shorted pins.

Indicate short,

921
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Virtual Second
Signal Device 230
Generator
210 :ﬁ: connected
— 220A 233A
m connected
220 233B
w connected
220G 233C _
Fig. 104
Virtual Second
Signal Device 230
Generator
210 3—7—-j: connected
— 220A 233A
open
220 2335;
w: connected
220C 233C
Fig. 10B
Virtual Second
Signal Device 230
Generator ' ed
210 ﬁ connecte
220A— 233A
connected

connected




