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Solder Connection Reliability Assessment by Highly Accelerated Life Test (HALT)
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A solder crack is one of the solder connection failure modes. In this paper, a super-short-time evaluation method, that comprises
stresses of rapid temperature changes and six-axis random vibrations by HALT, is described and compared to the heat-shock test. As
a result, it was confirmed that HALT had an acceleration speed approximately 100 times that of the heat-shock test.
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Fig. 1 Mimetic diagram of soldered-joint part
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Fig. 2 Short circuit between terminals



FEARSHER TR © HALTIC & 3 13 A 721K RT AT 79
~7 9k 3 Tl 2,1 — gk ° o~ - X
FeAEERARIT & 2 ) — AL L T8y — v TEIL T AT BEBTF ¢ — b (-60€125 C, 50 Grms—%) /FR-4(3Ag)  |— Mol
5 . ST = 20
Z Wi i O BIERE TS THRILT 5. #E3RIE, BIEE — o2
TEZF—NEKTH 5. 15 ghdobl A ds] | to3
| Nod
210 L[| —tos
1 mA~10 mA I__?(:_E;ﬁj%‘“‘ ; REKIFED — Nob
i T ! o BERTZE |
i ! 05 X — [— No7
H H [ ol e e e il s rﬂ'ﬂ Y
oo . - o o s [— No8
N 0.0 i
4 1 7 H ANANNNNNNNNNNOQOQOOOOT TSI :
A WOOVVDOOWOVVOIIITIINOCOOQO | |\
H i onowonNOoVONOVOTOTOTOWMOMWM o
: i NOLEAUOVONRVOTONO-ON—ONO=O | i
! | ; DDPOO00O0 -~ ANMMOITTTIOOINOOO !
| 000 rrrrrrrrrrrrr,rrFr—————
""""" ' W il

B3 WM FE= S — Nl
Fig. 3 Voltage drop monitor circuit
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Fig. 4 Example of voltage drop chart after HST
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Fig. 9 Number of solder cracks on XPC (Ag free solder)
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Table 1 Test conditions of HALT

LANJL HALT HST
1 sl (2.5h) 3000 (300 h) 4
2 (iZ#%) 10/ (5h) 5000 (500 h) #12%4
3 2001 (10 h) 1000191 (1000 h) #H24

80

HALT : -60 © 125 C (185deg, 410 min) +50 Grms
HST : -40 85 C (125 deg, 4530 min)



