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Analysis on the failure criteria for helium mass spectrum fine leak of devices

WANG Shujie, WANG Xiaomin
(The Metrology and Testing Center, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Comparing the failure fixed methods and flexible methods in current national military
standard, under the same condition, the magnitude difference of two methods results the confusion in
actual applications. For the semiconductor discrete devices, electronic and electrical components and
microelectronic devices which share the same volume cavity, there still exist bigger differences among
their criteria of fine leak because of different styles, packages and processes. The standard criteria for fine
leak in American military standard are analyzed. It is pointed out that there is still something not
applicable in two standards. The standard criteria for helium mass spectrometer leak detection should be
further improved.
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Fig.1 Principle of helium mass spectrometer leak detection
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Tablel Failure criteria of fixed methods
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Table3 Reject limit for fixed methods and flexible methods

3 equivalent leak rate reject limit from fixed methods reject limit for flexible methods
Viem L/(10%Pa-cm®s™)(air) Ry/(Pa-cm®s™t)(He) Ry/(10°Pa-.cm®s™)(He)
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-3
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0.20 9.71X10*
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0.40 4.86Xx10"

- i 4 S e d o
2.3 EZERPIFUE IR AREHE ST 4 MIL-STD-883) J7 3% 1014.14 SR A0 Kol 1 e

j% 7 ﬁ‘ ;p A 3§ ICHE ﬁ; g iT RN Table4 Failure criteria for flexible methods of meth(;)'?'s 1014.14 in MIL-STD-883J
N ) ) ) pressure condition
& #E A MIL-STD-883 { Microcircuits ) v/em? hybrid classes B and H,and monolithic B,S,Q and V
MIL-STD-750 { Environmental Test for PelkPa  ti/h to/h Rll(Pa-cm3-s_’:)(He) L/(Pa-cm®s™)(air)
Semiconductor Devices ) , MIL-STD-202 <005 o 10 ! giig“ <5x10°
{ Electronic and Electrical Component oos<v<o1 2 Sg 1 giigj
parts ). H i, MIL-STD-202G-2013 0 veoa 4 120 5107 <1x10?
GJIB360B-2009 4T i #1475 1 4 A1 - o
W, %A 4 fk, MIL-STD-883G-2006 # 04<V<L0 506 05 ! 5% 10°
GJIB548B-2005 #1405 i Ui A 1 4 A Losveso 26 30 o
[ . {H MIL-STD-883J-2014 4 J5 it 44 I 1 b SR a— 10 <1x10
W % T AR ZE R, 3 4 9 MIL-STD- = o
883J-2014 J7ik 1014.14 40H IR [ & 1k 2 ik W=V 206 20 ! 5% 10"
N N _ _ _ _ [8] pressure condition
HI4, % 5 5 MIL-STD-883J,MIL-STD-883G . ybrid dhneees & and K only
1 GJB548B 1y L% . PkPa  t/h t/h  RJ/(Pacm®s?)(He)  L/(Pa-cm®s)(air)
i3 4 f1E 5 AfLIEL, MIL-STD- <0.05 517 5.0 1 1.32x10° <1x10*
0.05<V<0.1 517 2 1 6.5810° e
883J-2014 1 i 1A Xof A A g A TR & 4 01<V<04 414 8 1 5.26X10° =0
H 2 PP B R R T oasvaao 06 PP
0.05 cm® iy & 1F, FI4RRE T 2 MUY, Locveso 206 48 . 505X 10° <1x10°
. RN N 6 Do am3 Y PSS 310 12 1.89X10°® B
XT@KE&%HEW 10 ?a cm‘{s, - i MR 5.0=V<10 206 48 1 253%10°
KA AR, 3 [ At 2R S B A T A EL A 10=V<20 ___ 206 72 1 1190 10°
R R T, S HM SR, RIGEE
By A B, RBCR 0.01 cm®~0.05 cm® %5 FIEVHR LA
SRR YE 5 x 10°% Pa-cm®/s AR Hy Table5 Comparison of failure criteria for flexible methods
“2 Da.am3 JEUAN . I3 4= L/(Pa-cm®s™)(air) L/(Pa-cm®s™)(air)
1x107 Pa-cm/s. EIEE o, Xk *"j& fir standard viem® hybrid classes B and H hybrid cases S
4, HIFRRY 5 AN X R BEAE S 7 A4 X ] B, and monolithic B,S,Q and K
e 3_ 3 3_ 3 V<0.05 5X1073 1X10*
SrAISEINT 1 em®~5 cm® Al 0.1 cm~0.4 cm 883)-2014  0.05<V<0.4 1X10°2 5x10°*
X ] BE 5 o A [) 4 AR X 8] P %) i s 6544 ik A7 V>0.4 1x10% 1X10°
TARS), RIRFBERREAL T NIRRT, K 883G-2006 V<001 5X1°iz
S 6D /IR 8- 40 0T ) 3964 T 9 Giesias 0004 o

%, xR, EMEXET, |
TG A FE SO FR A A kA FE SO BR — Bt b, AR LR 6.
MIL-STD-750F-2012 75 %% 1071.9 "R X SR A I 1 7 IR B2 oot o 78 R 3% b, PR FEAT 4043, B9



484 AMZBMFERFRERFER %14 %
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