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®  Purpose

e MicroPak2™ 1.0x1.0x0.55mm 6LD 0.35mm pitch package of daisy chained package
was subjected to TMCL, Drop and Cyclic Bend test in its board mounted state to access
its solder joint reliability. These tests follow established industry standard and best
practices which intend to simulate stress conditions during board mounting and in field
application. The tests were requested for the purpose of internal qualification and
expected customer requests in future.
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m Device: NC7SVO4FHX
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Test Condition

eLoad profile: sinusoidal
*Support span: 110 mm
eLoad span: 75 mm

additional nine or more
events within 10% of the
cycles from the initial event

the initial samples
(whichever occurs first)

Test Condition Failure criteria Test duration Sample | Refer-
size ence
Thermal «-40 °C | +125 °C temperature The 18t event of 1000 Q 1000 cycles or 63.2% | 32 (via | IPC-
cycling extremes increase in resistance for a cumulative failure in pad) | 9701
«10 min dwell time within +10/-0 °C | duration of 1 pys with (whichever occurs first)
at hot temperature extreme and additional nine or more
+0/-10 °C at cold temperature events within 10% of the
extreme cycles from the initial event
*<20 °C / min ramp rate
Drop *Half sine wave 4 events of discontinuity with | 30 times or until 80% | 60 (nho | JESD
«1500G for 0.5 ms duration increase in resistance of all devices have via in 22-
greater than 1000 Q lasting 1 | failed (whichever is pad) B111
us or longer in 5 subsequent | earlier )
drops constitute a failure
Cyclic *Vertical displacement: 2 mm The 1st event of 1000 Q 200,000 cycles or until | 36 (no | JESD
bend «Cyclic frequency: 1(or 3) Hz increase in resistance for a at least 60% of all via in 22-
duration of 1 ps with units have failed from | pad) B113
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PCB Attributes
* FR4 Laminate PCB
Board dimension
e 150mm x 150mm x 2.35mm: TMCL board
e 132mm x 77mm x 1mm: Drop/bend board
Type of via in pad
« TMCL board: Via in pad
* Drop board, bend board : No via in pad
1 oz Cu trace used
OSP (Organic Surface Preservative) surface finish TMCL board

[

® Solder paste
* 5Sn3.0Ag0.5Cu

« Nihon Handa, PF305-2-700W n.|00 :
b Sl
; 5X0.40 _H T E
m  Stencil : J L Drop board
* Material: SUS304 ""GU(LS— j’r 0.66
e Thickness: 5mil Ly e
—-—l AXN 10 -

e Opening: 1:1 with land pattern

Openmi ii -
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® Daisy chain net
Package side PWB side

R | |

®m Board mounted unit
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® Thistest is intended to provide information on the wear out performance of the
solder joint attachment of surface mount devices to circuit boards where cyclic
stresses due to CTE mismatches from thermal loading may result in fatigue-
related failures.

(!

Temperature cycling requirement
« Temperature range: -40 °C(+0/-10 °C) ~ 125 °C(+10/-0 °C)
 Dwelltime: 10 min
« Temperature ramp rate: less than or equal to 20 °C/min

® Actual temperature profile
Hot peak temp:128.5°C,

(Min:sec) Cold peak temp: -45.9°C
Dwell time Ramp time (Ramp rate) )
Cycle Cycle time
<-40°C | > 125°C Heat up Cool down

1st 10:10 11:40 | 10:20 (16°C/min) | 11:52 (14°C/min) 44:02
2nd 10:15 12:12 | 09:50 (17°C/min) | 11:53 (14°C/min) 43:30

3 10:06 12:10 | 09:52 (17°C/min) | 11:53 (14°C/min) 43:21 e
Avg. | 10:10 12:00 10:00 11:53 43:38

Temp.(degreeC)

S EREEE BN 0 1 Y INEEE I8
00000 28.du0]57360 Seda0 ss1ho

4:000 52:48.0

Time(minute)

T ————— o e Panchige | )
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=  Cycles of failure

Unit # 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
Failure cycle | - - - - - - - - - - - - - - - i

Unit # 17 | 18 | 19 | 20 | 21 [ 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
Failure cycle | - - - - - - - - - - - - - - - _

* Devices tested up to 1000 cycles with No failures occurring.
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= |nspection of Solder joint
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e Sample: Unit 1
* No crack was observed in #1 and #6 joint.
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® This test method is intended to determine the ability of the mounted component to
withstand moderately severe shocks such as a result of sudden applied force or
sudden change in motion produced by handling, transportation, normal field
operation, accidental misuse or drop of the product.

m Test condition

« Half sine wave 1500G in 0.5 msec (simulates a drop height of 1.120m of any handheld
product)

° D ro CO u nt . 30 acc |rp & | J& c:\droptest\2009\08 18\B0ARD L Time 13/11/2009 9:50:10 |
" rop @ |ms) 1800, test1i0.6t @
testll0 |1617  [0.529%
. testill  [1420 0,530 1500 & e =
'_.J test112 1625 [0.4941 test112.bet @
Ll eSt apparatus ana mounting SCNeme f=: = = S
test 4 S 1 65 T | 0°0979 1200} testila b @
testils  [1642 0,541
[EESBER=NS @
testil %01 [0.4851 = ]
test117 1631 [0.5056 ERillnE <
. testits  [1595  [0.9941 testii7.tet @
(SOUI’CE. JESDZZ'Blll) testity  [1620 [n.4941 test118.tet @
et 15]3 g:;i testlI8. ot | @
testi22  |1642  |0.5555 i em b (| <
652 [0.9813 test12L bt @
testizd  [1626  |0.508% testiz2. bt @
testlz 1532 ‘3 :;: A 1 -
es Zz-] o517 ¥ test124.tt { | <©
7 7 i &
z i ~400-] i v 3
PCB Assembly testi2s  |1611 0483 o test125. bt @
Guide Rods = Wt 1642 [0.5133 d testi26. it @
Standoffs — / Accelerometer test127.tet @
r'el Mean value [1603 [0.51C 800 test128. bt @
\ Stch 525 |0.028 S
Base Plate — ” SECRR|TE -1000-] test129.tet @
~i3p0 ) ‘ | ‘ Mzan @
169 |0.5506 ® .00 00020 0,000 0220,
M 420 04859 i
— e @] laurser 0 [o.000245 \ |22 5]
Drop Table = | Acceleration | | Cursor 1 |0.00174075 -292 K3l -
== ekl A 10133 |-380E+0
Parameters of statistics calculus  threshold%  Cutofffreq Filter DSp
al 1500g /0, 5ms / 30% ;)l 0 ;)I 10000 - -“! ‘ Get pico data <F1>‘ ‘ Save <F2> ‘ ‘ Exit <F4> ‘ Systems
Rigid Ba - s
— ng LT

Drop pulse (actual) b L ¢ J
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= Drop count of failure

Board Unit number

ID 1 2] 3]a4]5s5]6]7]8]9]1w0]11]12]13]14]15
1

2

3

4

» Devices tested to 30 drops with No failures

cf. Resistance of daisy chain net before and after drop test

(Unit: Q)
Board 1 Change Board 2 Change Board 3 Change Board 4 Change ReC?IStanf €
Unit | Initial | 30 drop (%) Initial | 30drop (%) Initial | 30drop (%) Initial | 30 drop (%) reading after
1 [1719] 1.715 | -02 |2388| 2382 | 03 |2529| 2533 | 02 |2.754| 2.749 | -0.2 TMCL, drop or
2 [1.966 | 1.962 | -0.2 |2.449 | 2.444 | 02 |2.604| 2.613 03 |2732] 2.728 | -0.1 cyclic bend test
3 | 2471 | 2.466 -0.2 | 2.499 [ 2.510 0.4 2.685 | 2.692 0.3 2.879 | 2.874 0.2 shall be utilized
4 2191 2177 | 0.6 |2.576 | 2.588 05 |2.703 | 2.715 0.4 1695 1.677 | -1.1 only as
5 | 2258 | 2.245 | -0.6 | 2.677 | 2.683 0.2 |2.775| 2.788 05 1929 1.913 | -0.8
6 | 2324 | 2310 | -0.6 | 2572 | 2582 0.4 |2817 | 2.831 05 |2170 | 2.152 | -0.8 reference data
7 2392 2382 | 0.4 |2.669 | 2.675 0.2 |2.983 | 3.001 0.6 |2.409 | 2.388 | -0.9 because its
8 | 2384 | 2372 | -05 |2.741 | 2.748 03 [1.700 | 1.682 | -1.1 | 2.669 | 2.646 | -0.9 change is not
9 [2485]| 2470 | -06 |2.718| 2.711 | -0.3 |2.173| 2.157 | -0.7 |2.402 | 2.384 | -0.7 always
10 | 2.569 | 2.556 | -0.5 | 1.693 | 1.697 0.2 | 2407 | 2.390 | -0.7 |2.523| 2503 | -0.8 consistent in

11 | 2.722 | 2.710 -0.4 1.941 | 1.943 0.1 2.387 | 2.373 -0.6 2.677 | 2.661 -0.6
12 11.677 | 1.689 0.7 2177 | 2.175 -0.1 2444 | 2.433 -0.5 2.685 | 2.666 -0.7
13 ]11.964 | 1.937 -1.4 2.420 | 2.422 0.1 2.560 | 2.561 0.0 2.755 | 2.737 -0.7
14 12175 | 2.184 0.4 2.677 | 2.679 0.1 2.569 | 2.563 -0.2 2.752 | 2.734 -0.7
15 | 2417 | 2.421 0.2 2.408 | 2.410 0.1 2.679 | 2.672 -0.3 2.898 | 2.877 -0.7

_—_

event base
o
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= |nspection of Solder joint
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e Sample: Board 1, unit 1

* No crack was observed in #2 and #5 joint.

(B (]
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® Thistest is intended to characterize the fracture strength of a component’s board
level interconnects. The monotonic bend characterization results provide a
measure of fracture resistance to flexural loading that may occur during
conventional non-cyclic board assembly and test operations, and supplements
existing standards that address mechanical shock or impact during shipping,
handling or field operation.

5l

f

Test configuration for cyclic bend test
* 4 point bend test setup with support Anvils: 110 & Load Anvils: 75mm span.
* Reverse cyclic bending.
 FSC designed equipment used

‘ <+— 75mm Span—'t

‘ Il Reverse Bend‘ing

<+— 110mm Spamr———>
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= Cycles of failure

Board Unit number
ID 1] 2]3[a]s5]6]7]8]09
1
2
3
4
* No failure occurred until 200K cycles.
cf. Resistance of daisy chain net before and after cyclic bend test (Unit: Q)
Board 1 Change Board 2 Change Board 3 Change Board 4 Change
Unit | Initial | 200k cycle (%) Initial | 200k cycle (%) Initial | 200k cycles (%) Initial | 200k cycle (%)
1 [0.802 | 0.806 05 [0.775| 0.778 0.4 |0.586 0.582 -0.7 [0.789 | 0.786 -0.4
2 [1.224] 1.220 -0.3 [1.056 | 1.053 0.3 [1.021 1.023 0.2 [1.023| 1.020 -0.3
3 [1.308]| 1.309 01 [1.317 ]| 1.319 0.2 |1.263 1.267 03 [1.306]| 1.303 -0.2
4 11398 | 1.396 0.1 [1.316| 1.314 0.2 [1.313 1.311 0.2 [1.367 | 1.364 -0.2
5 [1.443| 1.440 02 [1357| 1.356 -0.1 |1.389 1.387 0.1 [1.425| 1.422 -0.2
6 |[1511] 1.509 0.1 [1.488 | 1.487 0.1 |1.460 1.457 -02 [1521| 1.518 -0.2
7 [1.661] 1.663 01 [1.644| 1.642 -0.1 |1.556 1.552 -03 [1.642| 1.637 -0.3
8 [1781| 1.779 0.1 [1.646| 1.644 0.1 [1.627 1.624 0.2 [1.752| 1.748 -0.2
9 [1674] 1671 02 1644 1641 0.2 [1.651 1.649 0.1 1624 1.620 -0.2
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= |nspection of Solder joint e l
e Sample: Board 1, unit 1 [ e
* No crack was observed in #1 and #6 joints. [E > %3]
_\_\_H-\JI l
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®  MicroPak2 1.0x1.0x0.55mm 6LD was tested in the PWB level thermal cycling,
drop and cyclic bend test as specified in FSC-QAR-0024.

 The package passed the thermal cycling test (-40~125°C, 1000 cycles).
 The package passed the drop test (1500G for 0.5ms, 30 drops).
 The package passed the cyclic bend test (2mm deflection, 1Hz, 200k cycles).
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