X-ray CT Image = Microscope Image = Conductivity Test ?
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 The X-ray image indicated possible line open in the path
between thru hole and bonding pads, and these opens
appear almost every other lines.

e This is contradict to what was observed in Taiwan.

* The consistency check was made between different
observation methods of the line open.

1. X-ray CT scan image
2. Microscope observation of the HDI surface layer
3. Conductivity check with a multimeter






Front Layer Side
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Scene coordinate system

32



Width 70um

Broken Spots

Broken locations

Broken spots are always appear at similar location.
This path between thruhole and bonding pads are
narrowest.




Scene coordinate system
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-1 Looks like open in the X-ray Image though, the
j microscope image shows firm connection.

O X BR R TIERTIRIC B 2 2 A

| EER OMERTITFER L TWB LD ICRR %,

e ~ WA NN
J.-“ :

’ﬁ'_%% >

Sho

N ATV

34



y
Conductivity Test — T T

+25V-A  +25V-D

a [ XTo 1o
U1 0.1uF 0.1uf 0.1uF
» 6.3V 6.3V 6.3V
A_GNDL .
A_GND2 |32 %7 DGND DGND
A_PWR1 B4 N
SUBSTRATEL |33
ISET1 2
SUBSTRATEZ 2L
INJECT_IN_A 20 CALINJECTL
SUBSTRATES |22 —]
INECT-IN.D 28 g\

HIOR 2T onc
RESET [26 RESETO R&00

RESETD |22 RESETON
SLOW_CONTROL_IN [24 SC_IN0
SLOW_CONTROL _INb 23 SC_INon
D_PWR1 |22

DGND1 2L

DGNDZ |20

BCOclkb x ®

OUTClk O

OUTCIkb X

SC_OUT O

D_PWR2 [L2 o
BCOclk [L8 BCO_CLKO

BCOClkb |17 BCO_CLKOR
ViE 0UTclk |16 0UT_CLKD
OUTclkb 2 OUT_CLKon

L

SC_OUTb X

SLOW_CONTROL_OUT [t4 SC.0UTO
=<SLOW_CONTROL_0UTD [13 SC_0UTOn
serialOutl |12 DATA_SIDE0_CHIPO1_0UTOp

serialOut1n |11 DATA_SIDEO_CHIPOL_OUTOR
serialOut2 |10 DATA_SIDEO_CHIPOL_0UTLp
serialOutzb |2 DATA_SIDEO_CHIPO1_0UT1n

SerialOutl O

Tested lines

— chiplD4
chiplD3

+25V-D

SerialOutlb X

8
7
chipinz |6
chipID1 |2
chiplDo |4
3

2

1

A_PWR2

A_GND3
A_GND4

Ty
u
6.3V M

SerialOut? O

AGND

—
E——)
—-‘I
—-.I
—)
—
J
ﬁ

FPHX_CHIP_2 AGND

o o o o o o O O O

o O O O O O O

£25V-A

SerialOut2b X

35

Only outclk line is open as measured in Taiwan




ROtaJU O n O]C CT—Sca n n | n g The reconstructed image can be

different if we let the chip spin this
orientation.

This is the orientation of the rotation 36



Conclusion

 The conductivity of the X-ray image is not consistent with neither
the micro-scope image of the front layer nor conductivity test with
a multimeter.

« The cause is not known. The resolution ~10um is unlikely cause
because the line width of 70um should be sufficient.

 |f we trust the microscope image and the multimeter
measurements, then the candidate of the open line is at the
thruhole and the crack is expected to be less than 20~30um.

« \We should move on to the destructive measurement to observe
the crack as originally planned.

« Simultaneously, we'll take another X-ray CT-scan image for a
production HDI before the assembly.



