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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HERMETICITY

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standayd, but made availa

ble to the

public and established in an organization operating under given procedures. N
IEC-PAS|62207 was submitted by JEDEC and has been processed by IEC techpical cQmmitteed7: Senjiconductor
devices.
The text of this PAS is based on the This PAS W
following document: publicati ers;of the
commi ineh: din
the folowi
Draft PAS - K S ]Repo\l\gn W
47/1515/PAS, /\\ > / @7))1545>VD
N
Followin stigate the
possibilit
An IEC-PAS licence of copyrjg EC and is
recorded at the Central Office
1) The IEC (Intern mprising all
natiorfal electrotechni hational co-
operation on all queshti in addition
to oth ommittees;
any IH ¢ he subject dealt Wlth may participate in this preparatory work. International,
gover talorganizations liaising with the IEC also participate in this preparatign. The IEC
collab ith\ theN|nternational Organization for Standardization (ISO) in accordance with| conditions
determipe etweew’the two organizations
2) The f agregments of the IEC on technical matters express, as nearly as possible, an international
conse R relevant subjects since each technical committee has representation from all interested
Natio
3) The dpcuments prodeced have the form of recommendations for international use and are published in the form of
standards, techhical specifications, technical reports or guides and they are accepted by the National Committees in
that sense.
4) In order to'‘promote international unification, IEC National Committees undertake to apply IEC Internationa] Standards
transgarently to the maximum extent possible in their national and regional standards. Any divergence Hetween the
IEC S ﬂlldﬂ.ld GII\’:Il thC LUIIUD}JUIId;IIH IIClt;UIICl: UT ICE’;UIIG: Dtalldald oha“ bC \.:cal:y ;Ild;\‘atcd ;II thC :GI.::CI.

5)

6)

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.
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TEST METHOD Al109

HERMETI CI TY

(From JEDEC Council Ballot JCB-86-25A, formul ated under the
cogni zance of JC14.1 Conmittee on Transportation/(Aut tive

El ectromTs)

4

1. PURPCSE

The| purpose of this test is to deter ectiveness of

the| seal of hernetically sealed so

They are i[ntended
product noni tjoring

4 The seal tegts may
envi ronment al

The| seal tests are considered nandéstru
to |be used for 100% scre

or [for qualification te
al sp be enployed as end
durgbility tests.

1.1 Definition
sur ed Leak, Rate

efined as the leak rate of a diven
speci fied conditions and enploy|ng a
pasured leak rate shall be expressed in
centinmeters per second (atmcnBfs).

- Helium Fine Leak Test

App4{ consi st of suitable pressure and| vacuum
cha a mass spectroneter-type |eak detector, preset and
properly callbrated for a helium leak rate sensitivity to| read
The
Ber dHEedr DS AU heRk, TRERE 95 1 9 oAk Wkt LfeRPd sRBERISBE| hel d
to b m nimum practical, since this chanber volunme has ap
adverse effect on sensitivity fim_ts. The eak detector

i ndicator shall be calibrated using a diffusion-type calibrated
standard leak at |east once during every working shift.

Test Met hod A109


https://iecnorm.com/api/?name=8811d2189ca3ca8584b91f92f465878d

Copyright © 1988, JEDEC; 2000, IEC

JESD22- A109
Page 2

2.2 Test Condition B - Radioisotope Fine Leak Test

The apparatus for this shall consist of:

(1) Radi oactive tracer gas activation console.

(2) Counti ng equi pment consisting of a scintilllation crystal,
photomul tiplier tube, preanplifier, d
krypton-85 reference standards. guRDN NG\ station

shall be of sufficient sensitivity tag
radiation level of any krypton-85 tKace

within the device. The counting aii o hrave a
ginimum sensitivity corresponding 2 2 rate of 10719
atmcnB/s of krypton-85 and shg . ed at |east
once every working shift usi Kr ypt on r'ef erence

standards and follow ng the i gpuf acturer’s
i nstruction.

(3) A tracer gas consisti krypton-85 and dry
ni t rogen. The concen Krypton-85 in dry nitfogen
shall be no less than ries per atnospheric
cubic centineter. [ Hal | be determ ned at |east

once per nNON

uorocar bon Bubble Gross Leak

consi st of:

nber for the evacuation and
onbing of devices up to 75 psig flor

(2) L 3 observation container with provisions to
i i ] fluid at a tenperature of 125°C¢ and

L r aty;on system capabl e of renoving particles greater
g’cron in size fromthe fluid.

(3) A pegnifier with a magnification in the range between |3X
and-30X for observation of bubbles emanating from devifces
when inmmersed in the indicator fluid.

(4) Sources of FC-72, FC-84 or D-80 fluorocarbon detector
fluids, and FC-40, FC 43 or DO 2 fluorocarbon indicator

fluids.

Test Method A109
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(5) A lighting source capable of producing at |east 15
t housand foot candles in air at a distance equal to that
which the nost distant device in the bath will be fromthe
source. The lighting source shall not require
calibration, but the light level at the paint of
observation (i.e., where the device under/ te is |located
dul I ny UbDCI vati UTlI fUI bubbi CD) ahai : e~ i i Cd.

(6) Suitable calibrated instrunents to ept
tenperatures, pressures and tines

(7) Suitable fixtures to hold the cat or
fluid.

2.4 Test Condition D -
Gross Leak

The| apparatus for this

(1) A vacuuni pressure
subsequent for

up to 12.5

yes and tinmes are as specified.

por detection system capable of def
keS equivalent to 0.28 ng of FC 84.

aki bratj.on source for the vapor detector. The v
- hall be calibrated at | east once each wor
the manufacturer’s instructions.

PRQCEDURE

Fine and gross leak tests shall be conducted in accordancg

spstrunents to indicate that tes$

| uorocarbon detector fl uids.

ecting
apor

Ki ng

b with
i ti on.

the | requirements and procedures of the specified test con

Wher e

TestH nmg—Ot der—shatt+—be—fine—teak;—Fottowed 'Uy groSS teak:
bonb pressure specified exceeds the device package capabil
alternative pressure, exposure tine and dwell tinme condit
may be used provided they satisfy the leak rate, pressure,

ity,
ons
time

rel ati onships which apply, and provided no less than 30 psia

bonb pressure is applied in any case.

Test Met hod A109
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3.1 Test Condition A - Helium Fine Leak
3.1.1 Test Condition A, A2

Test condition Al is a “fixed” method with specified conditions

per Table | that will ensure the test sensitivity necessary to
detect the required measured leak rate (R1). Test dition A2
is a “Hedbtrel—rethotd—that—attows—the—vrart+ance t t

conditijons in accordance with the fornmula of 3
the specified equivalent standard |eak rate (L)
predetermined leak rate (R1).

3.1.1.1 Test _Condjtions - 0
to —Fixed" and FI E‘XI%| e” Met ho

The cofppl eted device(s) shall be pl [ ealed chanber,
which ifs then pressurized with a t 00 +0/-5 perc¢ent
helium|for the required tipe e pressure shalfl
then be relieved and each ' ' ferred to another

chamber|(s) which are connect ed gati ng system and 4
nmass-spectronmeter- type lea VWhen the chanber(s) s
evacuatled, any tracer gas eviously forced into tf
specimgn will thus/be Nndi cated by the |eak
detectdr as a ne LY . (The nunber of devices
removed from press testing shall be limted to
such that thentes devi ce can be conpleted within 60
m nuteg for @ ¢

dwel | i

3.1.1.2 Fi xed WMet hod

The deyi
speci filg

tested using the appropriate conditions
or the internal cavity volune of the

packags : The time tl is the time under pressure and
time t3 fmum tinme allowed after release of pressure
before [the dewice shall be read. The fixed nethod shall not |be

used if the &axi mum equivalent standard leak rate [imt givern in
the procurenent document is less than the limts specified
herein |for the flexible nethod.

Test ©Met hod A109
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TABLE |
Fixed Conditions for Test Condition Al
AN
Bomb Condition ( R1
Volume of psia Exposure time Maximum dwell Reject\[limit
package (cjm?) + hours hours<\ ataNcm®/He)
<0.05 75 2 5 x 108
>0.05 < Q5 75 4 +0.2, -0 5 x 1058
>0.5 < 10 45 2 +0.2, -0 1 1 x 10r7
>1.0 < 10.0 45 5 +0.5, -0 1 5 x 1078
>10.0 < 20.0 45 10 +1.0(& & 61 5 x 108
. . - \_/
3.1.1.3 Test Condition xihke Met hod
Vallues for bo ime, and dwell tine shall be
chosen such ths tracer gas leak rate (Rl)
readi ngs obt 4i es under test (if defective) wll
be| greater t etection sensitivity capability of
t hd . e’ devi ces shall be subjected tg a
m phexesNabsol ute of helium at nosphere. If the
chd 8 greater than 60 mnutes, graphs shall
be an Rl value which will assure overlap
Wi t 55s |leak test condition. The chosen|val ues,
in the value of the internal volune of the
de\ pe tested and the maxi num equival ent sfandard
| ed fmt (as shown below or as specified in the
apg Ur ement docunent), shall be used to calcullate the
nea rate (R1) limt wusing the follow ng formula:
Test Method A109
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R1 =(LPe/Po) (MA/M)

B
172

1/2"]
1-e lj(LTl/VPo)(MA/M) , el—(LTz/VPo)(MA/M)

-

neasured leak rate of tracer

Wherje:
Rl £ The
leak in atmcnB/s (He)
L T Equival ent
Pe 3 The pressure of
Po
t
t2
v
3. 1.

Unl ess otherw se specified,
0.01 cnB or less shall

vol une of

equi
cnB/isaiT)

vallent standard | eak

Devices with

standard | eak rat¢

racer

rel ease of pressure and | eak

heres absolute. (1

rans. (28.7)

i n seconds.

the device package cavity

N

rough t hg

U

gas (He) in grans.

devices with an internal cavity
be rejected if the

rate (L) exceeds 5 x 10°atm
an internal cavity volunme greater

t ham—o6-0%
rejected
| x10" atm

Vol ! 1 & 1 4l
CHO  4alfu cgudi LU Ul I'coS Lliall

if the equival ent
cnB/s(air).

standard | eak

0—5—nB—shatt—be
rate (L) exceeds

1/2

Test Met hod A109
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3.2 Test Condition B - Radioisotope Fine Leak Test

3.2.1 Activation Paraneters

The activation pressure and soak tine shall be determned in

accordance with the follow ng equation:
(>
QS = R
s K TPt
\Wher e

QS = The maxi mum cal cul at ed ble, in atimcni/s

Kr, for the devige

R = Counts per mnute_ al i background after
activation if : ¢ cak{rate were exactly equal to
This is th ' above the background of
' and the conponent, if |it has
| eak tests.

In mcrocuries per atnospheric
he krypton-85 tracer gas in |the

coupting efficiency of the scintillation
Ats per mnute per mcrocurie of krypton-
yternal void of the specific conponent |being

8 This factor depends upon conponent
tion and dinensions of the scintillation
The counting efficiency shall be deternijned in
dance with 3.2. 2.

Pe2_Pj2, where Pe is the activation pressure in
at nospheres absolute, and Pi is the original internnal
pressure of the device in atnospheres absol ute. The
activation pressure (Pe) may bhe established hy

specification or if a conveni ent soak time (T) has been
established, the activation pressure (Pe) can be
adjusted to satisfy equation (1).

Lao]]
1]

Test Met hod A109
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t = Conversion factor, 3,600 seconds per hour.

NOTE: The conpl.e versi on of uation (1) contains a factor
I_Po‘-e— (IT%E?E?J in the numerqator whl(cg is a correction
factor for elevation above sea |evel. Po is sea |evel
pressure in atnospheres between the actual/ pressure at

+ hn L poct ct At 1 AN Aand faWa¥al L avial nrocolrlr N Ear ha [a¥] r Ose
L i A T CTOT St at U artg—oSco T CTVvet —CS . T T T o p

of this test nethod, this factor

3.2.2 |Determnation of Counting Efficiency
The cpunting efficiency (k) of equatio 1 ned
as foll ows:

(1) Five representative units of st ed
shall be tubulated and the
shall be backfilled ~ W

er

rectly read in the
of the counting station in
rom this value, the counting
i nute per mcrocurie, shall be

The counts per m nutle

3.2.3 Sor ption

Al d consisting of glass, netal, and

ceram | matigns~t hereof, including coatings and extgernal
seal af > al uated for surface sorption of Kkrypton-85
bef or ¢ he |eak test paraneters. Representatipye
sanpl ¢ ‘ estionable material shall be subjected to [he
pr edet ' fessure and time conditions established for fhe
devi cq ' ation as specified in 3.2.1. The sanpl es shall
then pe counteéd every 10 mnutes, with count rates noted, uptil
the cpunt_-rate beconmes asynptotic with tine. (This is the |point

in tipe @t which surface sorption is no |longer a problem) Thi s
time |lapse shaII be noted and shall determne the "wait ting"
SpeCif;cd H—3—2—%-

11%

Test Method A109
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3.2.4 Procedure

The devices shall be placed in a radioactive tracer gas
activation tank. The activation chanber nmay be partially filled
with inert material to reduce punpdown tine. The tank shall be
evacuated to 0.5 torr. The devices shall be subjected to a
mnimum of 2 atnobspheres absolute pressure of,\ krypton-85/dry

ni tfrogen mxture for a mninmm of 12 mnute pr.essure
and soak time shall be determned in accorda 2.|1. The

R value in counts per mnute shall not hbove
badkgr ound. The krypton-85/dry nitroged ga i shal|l be
evgcuated to storage until 0.5 torr va i M t he

actli vation tank. Thi s evacuation sha e \Conpteted witHin 3
m nut es maxi num The activation eri be backfilled

with air (air wash) pe renoved flrom the

actlivation tank and | eak teste Wi after gas exposure
with a scintillation-cry { ppée Ying station. Devi ce
enclapsul ati ons that do s ( evrequirenents of [3.2.3

he nunber of devifces

ak testing shall be limted
pe can be conpleted wifthin 1
g conponent shall be
rat i on:

may| be tested without a
renpved from pressuri zatj
sudh that the test of
houn) . The act ua
caljcul ated wt '

COUNTS PER M NUTE) X QS

Q = e i N R T R R
R

whe in atmcnB/s, and QS and R ars

3.2

Unl speci fied, devi ces that exhibit a leak rlate

equ reater than 5 x 10-8 atm-cm?/s (calculated @) shall

be |consi dered fail ures.

3.2|6 Personnel Precauti ons

Federdl saone state and local governnental regulations require a
license for the possession and use of krypton-85 |eak test
equi prent . In the use of radioactive gas, these regulations and

their maxi num perm ssible exposure and tolerance |evels
prescribed by |aw should be observed.

Test Method A109
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3.3 Test Condition C - Fl uorocarbon Bubble Gross Leak

3.3.1 Procedure

(1) The devices shall be placed in a vacuuni pressure chanber
and the pressure reduced to 5 torr and nmintained for 1
hour, except that for devices with an internal lume >

C. 1 Cr‘lﬂ, thi S VQ.L:UUIII byb: < Ilﬂ.y' lJe Gm tt M

(2) A sufficient anmount of FC- 72 or equival ént | uid
shall be admitted to cover the devices: um
tycle is perforned, the fluid shall he
If- hour period, but before breaking
'he pressure shall then be incpéased /-0 psig|for

v duration of 2 hours m ninmum
iinternal cavity volume of e
\Icceptable alternate « ure of 75 +5/10
sig for 1 hour mni jcés Mith an internal
favity volume >0.1 cnB)_ iR age cannot be subjefrted
o 60 +15/-0 psig, shal | be decreased to B0
15/-0 psig (or 45 +5 he vacuum cycle was
mtted) and fai i durati on of 10 hours

[ ni num

t the end
nd thé 9£V
etaine

—
w
N—r
L o L W |

ﬂﬁ_Lo—l-:H'P"ﬂ\

=

he pressure shall be releaseq(
om the pressure chanber and
ersed in a bath of the detector
¢s are renoved from the bath they
1 minutes in air prior to inmersion
indicator fluid, which shall be

o0 TN —h= ) TS

(5) TF be imersed with the uppernost portion
3 depth of 2 inches below the surface of thg
i luid, one at a time or in such a configuration
tlhat a-srhgle bubble from a single device out of a group
ynder_~observation may be clearly observed as to its
dccur rence and source

(6) The—deviee—shatH—be—observed agai Ast—a—duH——non-
reflective black background through the magnifier, while
illumnated by the lighting source, from the instant of
imersion until expiration of a 30- second ni ni mum
observation period, unless rejected earlier.

Test Met hod A109
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A definite stream of bubbles or two or nore |arge bubbles
originating from the sane point shall be cause for rejection.

3.3.3 Precautions (f\\\\

The| foll owi ng precautions shall be observed
flugrocarbon gross |leak test:

(1) Fl uorocarbons shall be filtered t

capabl e of renoving particles gp¢
to use. Bulk filtering and st
Li quid which has accunul ated

syptem
icron| prior
ssi bl e.

particulate matter during 2 gi'scarded or
reclaimed by filtration fQq : PrecCaution shoulld be
taken to prevent 1 i
(2) The observation comn N.be/filled to assure
coverage of the de 2 inches
free from foreign materials

e of producing at
device in the bath
at the point of obser

be verified.

ge rupture or violent evolution of
| arge packages.

coatings and an)

test results.

| east 15

in air at a distance equal tofthat

will be frlom the

source shall not require cali|lbration

vation (i.e.

under test is located during obserlvation

should be taken to prevent operator injurly due

bonb fluild when

Test Met hod A109
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