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TheCycledTemperature—humidity—biasLifeTesti
sperformedforthepurposeofevaluatingthere
liabilityofnonhermeticpackagedsol idstatedevi
cesinhumidenvironments °
|temploysconditionsoftemperaturecycling ,
humidity, andbiasthat
acceleratethepenetrationofmoisturethroughthe
externalprotectivematerial (encapsulateorseal
)
oralongtheinterfacebetweentheexternalprotect
Y,
ematerialandthemetal | icconductorsthatpassthr
oughit. TheCycledTemperature—Humidity—BiasLi
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Published: Apr—1997
STEADY-STATETEMPERATUREHUMIDITYBIASLIFET
EST:
Thisstandardestab| ishesadef inedmethodand
conditionsforperformingatemperaturehumid
itylifetestwithbiasapplied 0
Thetestisusedtoevaluatethereliabilityofn
onhermeticpackagedsol
idstatedevicesinhumidenvironments o
| temployshightemperatureandhumiditycondi
tionstoacceleratethepenetrationofmoistur
ethroughexternalprotectivematerialoralon
ginterfacesbetweentheexternalprotectivec
oatingandconductorsorotherfeatureswhichp
assthroughit 0
Thisrevisionenhancestheabilitytoperformt
histestonadevicewhichcannotbebiasedtoach

ievevery |lowpowerdissipation.
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Pub | ished:Dec—2000Reaff i rmedJune2008
ACCELERATEDMO I STURERES | S-TANCEUNB | ASEDAU
TOCLAVE:

Thistestal lowstheusertoevaluatethemoistu
reresistanceofnonhermeticpackagedsol idst
atedevices o
TheUnbiasedAutoclaveTestisperformedtoeva
luatethemoistureresistanceintegrityofnon
hermeticpackagedsol idstatedevicesusingmo
isturecondensingormoisturesaturatedsteam
environments. |tisahighlyacceleratedtestw
hichemploysconditionsofpressure, humidity
andtemperatureundercondensingconditionst
oacceleratemoisturepenetrationthroughthe
externalprotectivematerial (encapsulantor
seal )
oralongtheinterfacebetweentheexternal—p
rotectivematerialandthemetal | icconductor
spassingthroughit. Thistestisusedtoidenti
fyfa

i luremechanismsinternaltothepackageandi

sdestructive.
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Pub | ished : Nov—2004
HIGHTEMPERATURESTORAGELIFE: The test is
applicable for evaluation, screening,
monitoring, and/or qualification of all

solid state devices. High Temperature
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storage test is typical ly used to determine
the effect of time and temperature ,

understorage conditions, for thermally
activated failure mechanisms of solid state
electronic devices, includingnonvolatile
memory devices (data retention failure

mechanisms ) Duringthe test elevated
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temperatures (accelerated test conditions) | ZAeeL & (ImEH), T AR
are used withoutelectrical stress applied. | 374,
This test may be destructive, depending on
Time, Temperature and Packaging (if any) .
6. JESD22—A104C JESD22—A104C

A104 % | Published: May—2005 TEMPERATURECYCLING: | A% : 2005 5 5 H

FE 53 | Thisstandardprovidesamethodfordeterminin | i2 & a3k : RAR/EIRMLE T —FF
gsol idstatedevicescapabilitytowithstande | H T4 < B & B4 & IR IE
xtremetemperaturecycling. Changesinthisre | ZMEIREE 09 ik £ RA5IT
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aseloadt T, mER A M T AR 48 2R
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nttemperaturereachtheextremes. Thisensure | B F Ao f], XA LI LA
sthatthetestspecimenswi | Ireachthespecifi | 2| H.2 898 FBAA. AA5ITHR
edtemper RAET A BB IEERSE, 2R
atureextremesregardlessofchamber loading., | HARBEBEE, LA LT X4
DefinitionsareprovidedforLoad, Monitoring | & X. 430t dy 5 4% o ™=
Sensor , Worst—CaseLoa dTemperature , | 3] 1 24F, #7338 T AKX 3
andWork ingZone o | B, AR S HART R
Thetransfertimehasbeentightenedfrombminu | B A& B3k 3505 T8 Z 0489
te E BB,
stolminute. Fivenewtestconditionshavebeen
addedaswe | lasacautiono
ntestconditionswhichexceedtheglasstransi
tiontemperatureofplasticpackagesol iddevi
ces.
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L+t @ 8 | Published Jan-2004 | & A : 2004 “F 1 A

1k POWERANDTEMPERATURECYCL ING R BENIR: DFIR IR

Thepowerandtemperaturecycl| ingtestisperfo
rmedtodeterminetheabi | ityofadevicetowith
standalternateexposuresathighand|lowtempe
ratureextremesandsimultaneous|ytheoperat
ingbiasesareperiodical lyappl iedandremove
d o
|tisintendedtosimulateworstcasecondition
sencounteredinappl i

cationenvironments. Thepowerandtemperatur
ecycl ingtestisconsidereddestructivean

disonlyintendedfordevicequal ification. Th
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istestmethodapp| iestosemiconductordevice
sthataresub jectedt
otemperatureexcursionsandrequiredtopower

onandoffduringal | temperatures,

8., A106 | JESD22-A106B JESD22—A106C

#orE | Published: Jun-2004 KA :2004 5 6 A
THERMALSHOCK : Bk b ARXIR R T AR
Thistestisconductedtodeterminetheresista | &t TR AR E THRIEET F4
nceofaparttosuddenexposuretoextremechang | 894k, WURAXHRETX
esintemperatureandtotheeffectofalternate | SARIR SA4F 092570,
exposurestotheseextremes.

9. A107 | JESD22-A107C JESD22—A107C

&% Published: April—2013 KA. 2013 5 4 A
SALTATMOSPHERE 5 AHFAPRRATHEE
ThissaltAtmospheretestisconductedtodeter | & Bt T /IR o A
minetheresistanceofsol idstatedevicestoco | 77 ix & — AR X367 ik, 42
rrosion. |tisanacceleratedtestthatsimulat | #4/ B 095K S AR T A
estheeffectsofsevereseacoastat RBEE@E o A FRE
mosphereonal | exposedsurfaces o | LA BIRE. ANIXIEET B Tt
Thesaltatmospheretestisconsidereddestruc | 348, TZ % %, LR K 71X
tive. [tisintendedforlotac  ceptance , | 3. MIL—STD—750 X 3& 7 ik
processmonitor, andqualificationtesting. | 1041 &89 & E 14T R 2 B T4
The latest revision of Method 1041 of | Z B &% #., MIL-STD—883
MIL-STD-750 shall be used for discrete | IRI& 7 & 1009 89 ;& 1517 Ik
solid—statedevices. The latest revision | Al TE &K BER ., Emui
of Method 1009 of MIL—STD-883 shal | be used | & A4+,
for solid-state microcircuits, integrated
circuits, hybrids, and modules.
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A108 /= | Published : Jun—-2005 TEMPERATURE, BIAS , KA. 2005 F 6 A

%, 1% E | ANDOPERAT INGL IFE BE, B RE, AR A

®, &, VA | Arevisedmethodfordeterminingtheeffectsof | & : AARERET —/A7T H 89

% I 4£ | biasconditionsandtemperature, overtime,on | 245178938 & &, Bl T4 <

Iy solid statedevicesis | 1 B & #HAB E £ Kifa] T
nowavai lable. RevisionBof STEAS SR A108 5
A108includes|owtemperatureoperatinglife( | iTha B &35 7T KB TAEHF o
LTOL ) andhightemperature gatebibias | (LTOL) AR & &Mk (HTGB)

( HTGB) stressconditions, revisedcooldownr | & 77 &4, 14 1T 7T &E ) /189

equirementsforhightemp eraturestress , |42 EF K, URWFHERLA
andaproceduretofol lowifpartsarenottested | & A F ey a g v F X 49
withintheal lowedtime window, H LT, MG EFE .
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A109 % | Published:Nov—-2011, Rewrite of total doc | A% : 2011 F 11 H, T # %

#H(I9 | to point to Military standards. | % 7 4 XA A3 @ & R 45

) HERMETICITY: Most of these tests are | /BE. %3t: KRIH/X KX A

controlled and updated in the military

standards, the two standards thatapply are
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MIL-STD—750  for Discretes , &
MIL—STD—883 for microcircuits. The test
within thesestandards can be used for all
package types. Within these standards the
tests are similar; MIL-STD-750 Test Method
1071 Hermetic Seal
commercial
MIL-STD-883 the applicable test method is
1014 Seal.

isrecommended for any

hermetic requirements. For

MIL-STD—750 (5= B 4)
VA B MIL—STD—883 (# &
) o XXM AT
A g3t £ A, AKX ATE
BRI AR R EME,
MIL—STD—750 X 3 # ik
1071 EHFEEATA B A E3t
6 & K, *FF MIL—STD-883,
= B 89X 5 ik AR I ik
1014 %3,

12. JESD22-A110D JESD22—A110D
A110 = | Published : Nov—2010 | A A : 2010 F 11 A
#e % & | HIGHLYACCELERATEDTEMPERATUREANDHUMIDITYS | & #= i 2 8 B & /1 1A ¥
& & & | TRESSTEST (HAST) (HAST) :  Z#T891IR 56 7 K89
71 X & | The purpose of this new test method is to| B89 R FMIEA LT HERBRS SR
(HAST) | evaluate the reliability of nonhermetic | #FE#RIRIZE To7 M. ©
packaged solid state devices in humid | X B B EGRE . B E flhk
environments. |t employs severeconditions | ¥ /& VAAeik /KA T 43R4k 4P
of temperature, humidity, and bias that | ## (FHERXEFH) K EHFI
accelerate the penetration ofmoisture | StRIF M ¥ Ao B F 4K
through the external protective material | 8957 ®@ a9 F HAE R
( encapsulantor seal ) or along the
interface between the external protective
material and the metallic conductorswhich
pass through it.
13 o | JESD22—A111A JESD22—A111A
A111 4 | Published : May—2004 | K #:2004 F 5 F ®ELE®
3 7& % | EVALUAT IONPROCEDUREFORDETERMININGCAPABIL | & #& )&k &y 69 A & Nk B 25 33 44
@ # J& | | TYTOBOTTOMS IDEBOARDATTACHBYFULLBODYSOLD | @iz )F48 77 691 ii 42
& & «Jv | ERIMMERS | ONOFSMALLSURFACEMOUNTSOL IDSTATE | /J~%& & Nk 25 44 (SMDs) % % #& Ik
Al % Nk | DEVICES: FALEPH KSR, Bid—
% % | Frequently, small Surface Mount Devices | JKiE *6)F3E (BAKZIF) BN
= &2 | (SMDs) are attached to the bottom side of | JF4& & Nk 33 4 fo 22 3 2 FP %1 X,
JF 88 a printed circuitboard by passing them | % R E@ma9EE B4 GATA
& 7% M | through a wave solder (full body immersion) | L% %) . £ F R AXAPHEIE 7
RAL while simultaneously solderingdevices with | 7% T, X3/ )vA SMDs *T f¢ 7%

pins on the top of the board (plated through
hole attach) . Asaresult, these small SMDs
maybe exposed to high temperatures as high
as 265 ° Cduring this type of board attach
method. |f sufficient moisture exists in
the package, exposure to the molten solder
the
resulting in increased pressure within the

causes moisture to turn tovapor,

in turn may cause quality
The test

method in this document will address the

package which
and/orreliability degradation.

issues related to the determination of the
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capability of asolid state device to
withstand the stresses of full body wave

solder immersion and subsequent field use,

14. JESD22—A112-A JESD22—A112—A

A112 # | Publ ished Nov—1995RescindedMay2000 | & #: 1995 % 11 H, 2000

# % Ik | MOISTURE—INDUCEDSTRESSSENSITIVITYFORPLA | 5F 5 H BUH #3 &M RZ 4K

% 4+ /K | STICSURFACEMO R QS SRV S A

% 7% X | UNTDEV|CES—SUPERSEDEDBYJ—STD—-020A , J—STD-020A #:4X., 1999 5F

@ & 77 | April1999, J-STD-020 is now on revision |4 H. J—STD—020 AT A

# & | D.O1. AEITHR Do O1.

(  #%

J—STD

—020

HA)

15 o JESD22—A113F JESD22—A113F

A113 # | Published:0ct—2008 KA. 2008 5§ 8 A

# % Ik | PRECONDITIONINGOFPLAST ICSURFACEMOUNTDEV I | #8 3t & Nk 554 7] S X I AT &9

2 7 ¥ | CESPRIORTOREL IABILITYTESTING : M. AR HTEELT —

3 M 1R | ThisTestMethodestablishesanindustrystand | NIEA B E S SMDs (k& @ik

%> AT &9 | ardpreconditioningflowfornonhermeticsoli | £4F) 69 L bin/EiLay ik

M4 | dstateSMDs  (  surfacemountdevices ) | #AZ, X —RAAEKRET — /£
thatisrepresentativeofatypical industry A T ib ZoRERIFER
multiplesolderreflowoperation. Th eseSMDs | #£., iX ¥ SMDs & & ¥ 4K 4
shouldbe & H AT R B r}q%mr;%z'r
sub jectedtotheappropriatepreconditioning | X3 (K& A7 S 1) AT,
sequenceofthisdocumentbythesemiconductor 4L§:1i31#é‘Plﬁ, R
manufacturerpriortobeingsubmittedtospeci | 3 /5 7, VAIRAE K AR SE & (5
ficin—housereliabilitytesting(qualifica | 8 KT MR TR 2=
tionandreliabilitymonitoring)toevalu RIFEIFZFR),
atelongtermreliability

(whichmightbeimpactedbysolderreflow).

16 o | JESD22—A114F JESD22-A114F

A114 #% | Publ ished:Dec—2008 ELECTROSTAT ICD | SCHARGE KA. 2008 F 12 H

2o | ( ESD ) | A AR R (ESD) A

£ B P | SENSITIVITYTEST INGHUMANBODYMODEL (HB M) HWAEA (HBM) : RiX 3675 ik

1A, 32 | Thistestmethodestab! ishesastandardproced | = 7 — M@ M e R A KA

(ESD) A | urefortestingandclassifyingmicrocircuits | @ LA A GG #9580 @,

K 82 A | accordingtotheirsusceptibilitytodamageor | & /1 F, #RIEH IR %R 4y

(HBM) | degradationbyexposuretoadefinedelectrost | # & E , 3T ® %34T XA

aticHumanBodyMode!| (HBM)discharge (ESD). | iFZR&94RBENAAL. B A2 42
Theob jectiveistoprovidereliable , | R, T E A4 HBM
repeatable ESD XI&4E R, VAEEHGYSF
HBMESDtestresultssothataccurateclassific | ZiF T A9 31T,
ationscanbeperformed.,

17. JESD22—A115A A115A

A115 #% | Publ ished:0ct1997, KA 1997 F 10 Ho,

W, 78 ¥, | Thisisaval idtestmethod, howeveritisnotcur | KiXIe 7 kA 2k, RmZPRE

# B M | rentlybeingu W R R AR, EF G TR

) JESD22 faj A+ H &
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s
( ESD)
B AR
A (MMD

sedintheindustry, thepreferredindustrytes
tmethodsareJESD22A1140r JESD22C101
ELECTROSTATICD I SCHARGE ( ESD )
SENSITIVITYTEST INGMACH | NEMODEL (MM) :
Thismethodestab| ishesastandardproceduref
ortestingandclassifyingmicrocircuitsacco
rdingtotheirsusceptibilitytodamageordegr
adationbyexposuretoadefinedMachineModel
( ESD) .

, r

( MM)electrostaticdischarge
Theob jectiveistoprovidereliable
epeatableMMESDtestresultssothataccuratec

lassificationscanbeperformed.

¥ 7 & A JESD22A114 3
JESD22C101 ## % 7% w2 4 & M
X 52 (ESD) ALB AR (MM): A
R ikiE 27 — AN Bl
W 9% R T A A AARAE A 0y
HeAE AT, AREHL TN
R E LR OB, STk e At
T R AP B AR AL IRAR
BARARET R, TEALM
49 MM ESD X364, VA8
B0 5 RAT S AR AT
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7 e At
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JESD22—A117A
Pub | ished:Mar—2006
ELECTRICALLYERASABLEPROGRAMMABLEROM

( EEPROM )
PROGRAM/ERASEENDURANCEANDDATARETENT IONTE
ST:
Thismethodestabl ishesastandardproceduref
ordeterminingthedatacycl ingenduranceandd
ataretentioncapabilityofnon—volati|lemem
orycel Is. [tisintendedasaqual ificationand
monitortestpr ocedure o
ThistestisalsoapplicabletoFLASHEEPROMint
egratedcircuitsand

ErasableProgrammablelLogicDevices (EPLD )
withembeddedEEPROMorFLASHmemory.

JESD22— JESD22—A117A
KA 2006 & 3 A

WO IR T AR R A ik S
( EEPROM) 242 / #14 #F AU VA
BRHABERFRE: AhkES
T —MMRBEERAL, AR
5 K Gtk LK AR
ff AP A BRI o AKX
B ETT AT E AR K
ARAE. KRBT AT
FLASH EEPROM £ 5% ¥ 3% VA &
¥ M % 49  EEPROM 3%
FLASH 7 fi% 35 69 5T #5214 7T 4 A%
¥ 48 %4 (EPLD),

19.
A118 Hw
® KA
AT
— £
(IS
HAST

JESD22—A118A

Pub | ished:Mar—2011
ACCELERATEDMO | STURERES | STANCE—UNB | ASEDHA
ST:
TheUnbiasedHAST i sper formedforthepurposeo
fevaluatingthereliabilityofnon—hermetic
packagedso| id—statedevicesinhumidenviro
nments. |tisahi
ghlyacceleratedtestwhichemploystemperatu
reandhumidityundernoncondensingcondition
stoacceleratethepenetrationofmoisturethr
oughtheexternalprotectivematerial (encaps
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, includingeachofitstestconditions, iscons
idereddestru
ctiveandisonlyrecommendedforqualificatio
ntesting o
Thistestisapplicabletoal |through—holede
vicesandsurface—mountde

vicesrequiringleadformingbytheuser.
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