Leak Tester for Hermetical Product
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Ultra Fine Leak Test System
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B Tests ultra-fine leak 4x10-'5Pa-m3/s (He)
B The ‘Capsule-Accumulation Method’ patent pending
B Applicable works:
MEMS parts and compact electronic parts
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It adopts helium leak test detection technique of high sensitivity "capsule accumulation method"

BivVEN%ZRAD  Ultra Fine Leak Testing

g\ 4X10'5Pa'm3/s (He) ¥ T sHAlnTHE

Measurable minimum 4 X 10-'5 Pa‘m3/s (He)

[ATEIVEEEL] & GFEFHEETR) “Capsule-Accumulation Method” (patent pending)
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Compact electronic components and MEMS parts such as angular velocity sensors and infrared image sensors are
required to maintain a sealing performance within products that lasts over many years, and therefore a higher level of
airtightness is required. At FUKUDA, we have developed the ‘Capsule-Accumulation Method’, a high-sensitivity helium

leak detection technology as part of our ultra fine leak testing technology.
The MUH-0100 series dedicated ultra fine leak airtight testing system features the Capsule-Accumulation Method.

RKEDKHE  Features
RKIZTLE. TP7A =0T AN EZEFv ) GE). This system conducts airtight testing by fine leak

YIRS T74 VU—oF AN (AT EILEREE) [CEKD. testing (Vacuum Chamber Method)and ultra-fine leak
— e s testing (the Capsule-Accumulation Method).
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Applicable test parts MEMS parts (pressure sensors, acceleration sensors, angular velocity sensors,
infrared image sensors), electronic parts, hermetic packages, etc.
RRKY—IOH914X ©44XL31mm (FA30x30)
Maximum test parts size ®44xL.31mm(square 30x30)
ROEIELAIY BET 4x107'5Pa-m3/s(He) = CeHlaTgE
Leak determination level Testing is possible down to 4x10'°Pa-m3/s (He)
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Considering background effects, the helium leak volume in previous methods could only in practice reach the
10'° Pa-m3/s (He)range. This technology enables further leak volume testing down to the 105 Pa-m3/s
(He)range”

*The leak volume that can be tested varies by test parts type and conditions of use.
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Ultra Fine Leak
Test System

High sensitive leak detection technology
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Fig 1. Helium Leak Testing Range
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In order to detect fine helium leaks from test parts, the Capsule-Accumulation Method employs a small-volume

capsule inside a large-volume chamber.
Ultra fine leak testing is conducted by the following three steps:
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(1)After creating a vacuum in the capsule (containing the
test parts) and chamber, the capsule is closed, and helium
is added to a level where it can be detected with a mass H2 : FIER
spectrometer.

(2)The capsule is opened, releasing the gas inside the
capsule into the chamber.

Fig 2. Principle diagram

(3)The helium dispersed becomes a molecular flow, is passed VP g_ﬁ??niyj Turbo malscular pump
through an orifice, and is then tested by the mass RP : O—%U—KY7  Rotary pump
spectrometer.

F73 712”/%1%5%] 0)4%@51 Characteristic of “Capsule-Accumulation Method”
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@ The helium background was significantly reduced \
This enables testing of ultra-fine helium leaks. 1.E-15
Helium leak testing performance* 4x10-'5Pa:m3/s (He)” 1 10 100 1000 10000
*For an a.ccumul.ation time of two hours. - |
The egwpmen‘F |.s dependent on test conditions suph as the Accumulation time Ta (s)
bombing conditions, capsule size, and exposure time. N
#Reduction in non-target gases, which cause errors B3 : hTRILBREDANUDLREE
A heater or cryogenic pump is no longer necessary, making Fig 3. Sensitivity of the helium leak
startup time and maintenance equivalent to a regular helium
leak detector. BE3I& AR UTeWINUD LRRE (Hitsh) (SXH I g BB (180) =
@ Calibration of the helium accumulation volume can be carried RLTWET,

out with a commercially-available standard leak device. Fig. 3 shows the accumulation time (x-axis) against the sensitivity
of the helium to be tested (y-axis).
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Ultra Fine Leak Test System Points to note when testing ultra fine leaks
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U—TJRE. OIS T774 U—=FRAIEDIEIC. ANV LU—O8ZAELET AEICI>THESNE 744 U — I\ —=IPREEOMBHCHS RAENZFENSIEE NUDTLLADEE HEDRELF T HHHUHERTS
. 9IS T7A42U—0DMEIF. HED/\YVIVEREICENZNRREINE T, MRS TEELEEVHFB TENIUILHRADER-(EEF. AEV—IEDHKLZ 1/ 10U THRETT,
¥\ IOAVERIESR(NE) I TBEELEDET, Package materials

HA—TAUT«— (@) (CRLTR ZBRAESDHHELTIEE L, Helium gas permeation will occur if glass is included in the package or bonding surface materials. Take great

In this ultra-fine leak testing system, settings such as the bombing conditions required for the test are inputted in advance care with the materials used. The helium gas permeation deposit tolerance guantity must be no more than

and the helium leak volume is measured first through the fine leak test process, followed by ultra-fine leak testing. The fine approximately 1/10 of the tested leak volume.
leak and ultra-fine leak values obtained through this testing are displayed on the screen of the computer provided.
*The computer and calibrator (internal) are included.

*Utilities: For items within the green frame, please supply from the rear of the device. IQEIZU—Q (7(5%1’1) ICDNT
JORAV—=T (KRN DBBDHEE. T—IREBBDANUD AHZANDERE TIRIF. 77404 2V U—JAIEEDRIEHEEE
A Jm (5 1=-1T)) RIS Operation Panel 2. JORAU—2T 1X10°%Pa-m3/s Mk (FMEEY—I ) ZIEHICEHAIT 2UMENHDFT T . KIRIVAIEIC
AELAUDLU—IBERRLET. | | OBERER. 5vF)RIVICTITLIET, Al settings can be handied from the touch panel & #EOIORU—IF ANV RT LESHIAL TV (TRER) AT T DRBRIEONEHEE. 0. Tmm3LL £
TFA I —5DIE TRUE S RMDD - Bombing condition settings .
~ i - Timer settings ZHRUTLIEE L,
-'j)b|\77747U—70)1E -%EQ’(V—?&' - Switching between T e 7.\ 7\. | _7 ‘-\b(; - = _(gﬂ ftl_/ EBDQE'E‘/U ~ 7_ EA(; - 5W<7'—3—'(' \
Computer (included) .q’iﬁ/ai}]ﬁ{’ﬁmtﬂgi mangaVautomated operation >-<'7RJ|:J N DXJ %ﬁb . L.@%Dn[t- i-%{ﬁi t o Mg d:i’a_l:I . (—*EEW «C L o
The screen displays the helium leak OBBRRAMYF . IEEEIERT> POt S, EEREE Y S A
volume obtained in testing. GI'OSS Ieaks
- Fine leak values If gross leaks are present, the helium gas inside the test parts will escape quickly, rendering the fine leak
- RO [ IS — test value inaccurate. It is necessary to accurately test for gross leaks at 1x10%Pa-m3/s (Equivalent
U—b?ﬁ_}\ﬂ(i‘}v/i&ﬁ?t)b) standard leak rate) We recommend our gross leak test system for gross leak testing (See below). Maintain
hjjz)lflhg_a(ﬁiﬁ””)fét‘yl‘b‘ an internal volume of at least O.1mm? in the test piece for measurement.
9—"7/’\'79_6‘77’4/Uf7‘ *This product is not equipped with bombing or gross leak testing functions. Please contact us if you have
IS T7A U= RAELE T, any questions.
XEF FECHRBALE T,
lVIUH (ﬁ 00 series Package Loading Port (Chamber, Capsule)
bbb A AT Packages (test parts) placed in the capsule =4 [ —, F— N —
Ulra Fine Leak Test Systern Packages (test parts) piaced In the 62 WRIOAV—-IFAM AT L Bl Recommended gross leak test system example
and ultra-fine leak testing.
E'E E:ﬁ *The lid is opened and closed manually. JNEY o — o
0.4MPall EDHU— Y TEB UL ! iﬁ?gﬂ""%mmﬁmﬁfﬁﬁ
RS TP ZTEREEL Leak Tester for Hermetical Product | mzssst EELBAR (7—2 - IRY—HB)
= / S e o Ry Test method Differential pressure comparison method
NIRRTV estmetno (comparison of package and reference)

Air Pressure Supply
Use a clean, stable supply of dry air
at 0.4MPa or higher (recommendation).

FrV I\ AZEZEZNSATICRIBRIC
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Vent button

WEI—H A &/\2.0X2.0X0.9(SMD)h'5¢ 18.5&&30mm& T

From the smallest at 2.0 X 2.0 X 0.9 (SMD)to

Applicable package size #18.5 length 30 mm

- - Used to return the chamber vacuum F v RV Tch
FvyVINGFRAAR to atmospheric pressure. No. of channels 1 channel
0.5~0.9MPadDR>1 £,
FIEB7 IV IVHRETERLEE L, ZER 05~0.6MPa
Air pressure supply 0.5 to 0.6 MPa
Chamber Cleaning Gas
Use dry nitrogen or argon gas at between EE
0.5 and 0.9Mpa (recommendation). ;%:I;ér supply AC 100V £10%
; KIETE
B OIS IR (EESR) Unit dimensions W300xD510xH368mm
BERR—REEAANFRULTLZE L, AC110, 2407/%&(AC 100V 50/60 Hz DISHDEREFE) #ER IS
FRICHTTDE\vIISUVR EEDBERICEDET ., SAIE AT IVNSYRERBLTTHALREEL, %i% 20ke
ass
Exhaust Step-down Transformer (Transformer)
Evacuate the exhaust outside. When using AC1 10, 240 etc. (power voltage other than AC 100V 50/60 Hz), .
If it is emitted inside, the background will increase. fit an extemal step-down transformer. MS-512 series
T - — WAESE-FIRICONT
1000005 (1) Rocommended lean room class: Class 100,000 or below - BLDT—5IH T BEHATECFIER. 7 TV —vay ) — N (FIEEHIZ) ETBRIIES .
= - . s . o =
- — . (2) Recommended ambient temperature: 23+=5C . CCEELE(C . N —F 955 E = SCMERLTEST LY.
QRFEEER 2315C Ensure that there are no abrupt changes in temperature. Also, LEE(LCKD ngEZ" L T{Jﬁﬁhﬁ%b Tgbij@((.*ﬁ pA(TQL L
SIREEZ(EDTEVNESICLTLIEE L, place out of the line of direct blast from the air conditioning unit. T .
. esting methods/procedures
Flo L7 IV OREANBEEEBCSSBNESICLTL L), () Recommended humidity: 50£10% RH g 3as/p .
v Take care to prevent condensation. - Refer to the application notes (examples of procedures etc.) for testing methods and procedures for
©b = L BS0EET0R Rl individual test parts
lltﬁ D“‘T L/\ > _-"‘:\f :“*L\O .. . - . .
e - We can send technicians to conduct on-site operations on request. Please contact us regarding.




MODEL/SPECIFICATIONS
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MUH-0100-D@XXX®@DX-©

BT I5H = AE
@® J—otvhAR 3 FEgtvhk
® FrIRIVEL 1 1ch
® EIREE 1 AC100V
1 Type 1010 ¢p16X10
@ FrIN—H 14X 2 Type 2020 ¢30x%20
3 Type 3030 ¢p44X%X31
® BRIEU—U (18%) 3 10-°Pa-m2/s(He)

T7A =0 2BESRAR. DILNS T74 VU —T ATV EREE

1ch

30mmA. B 30mmUADZEE R

3EELD 1 DEIR,
BTt T4 IU—THE SIUNS T4 I—THIE
= 4 ~‘ 2

AT BHELAIL | RHESE | RHERE | AECRER
(mm) (Pa-mz/s) (s) (Parm?/s) | ZHEESE(s)

Type 1010 »16X10 1X1010 20 4X1018 7200

Type 2020 »30x20 1X1010 30 2X1014 3600

Type 3030 044%x31 1X1010 60 2X1013 1300

AEFIROT74VU—TRE. @IS T74 V=T RAEDIRICITTVE T

JNWVIAVEZS—-IRR(\WIVE AAERTT,)

4x10'5Pa-m3/s(He) ~

59

T7ANIDLRNEESE 10'%Pam3/st RIEV—J (RIEEEIF. TBRTT.)

Pa-m3/s(He)

2315 T (H#2%),
50%10%RH(fEEEEIL)

B8 AC 100V *10% 50Hz/60Hz
CDMDEF-BEARICDOVTIE. SHRLTIEE W,

2000VA

W710XD760XH1200mm

300kg

Y-V TERULEVRSATT
HESERM  JISB 8392-1:2012(Ck%, EfZESMESR1.3,1

ER BEE HE(E
0.10<d<0.5 2000
1 1M3B b DRARFE (HiRdum) 0.5<d=1.0 400
1.0<d=5.0 400
3 EHER =-20TC
1 FAIVREE =0.01mg/m?
BEAUDLEE | 10PPMET GHAIBENUD LFES(CER)
B Rc3/84VF-EBE

RSAER. FFTZIVIVAHR
0.5MPall b7Z&#2E, 0.9MPall F C#aLTLIEE LY,

fE | 99.99%LUE
Ky | BAKECE
B Rc3/81VF-KEZEH|

BERICTTHRELIEE L,

B R—NEENNFERLTLEE LY,
AEBREBOANUY LEENSWVES. \WITSTVURN ERULET,
[ 6 | Rc3/BAVF-EBEA |
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Test Method
No. of Channels
Maximum Package Size

Accumulation Capsule
Leak Rate*'

Helium Leak Display
Smallest Leak Detection Range
Startup Time
Calibrator

Display Unit

Usage Temperature
/Humidity Range

Power Source

Power Consumption
External Dimensions
Mass

Air Pressure Supply

Chamber Cleaning
Gas

Languages

EMODEL
MUH-0100-OD@XXX®@DX-®
Model Items Sign Content
® Package loading method 3 Manual loading
® No. of channels 1 1ch
® Power source 1 AC100V
1 Type 1010 ¢16%X10
@ Chamber size 2 Type 2020 ¢30x20
3 Type 3030 ¢p44x31
® Calibrated sak 3 10°Pa-m?/s(He)
ESPECIFICATIONS

Fine leak: Double-tube Analysis System; Ultra-fine leak: Capsule-Accumulation Method

1 channel

Hermetically sealed products of a maximum of 30 mm square and 30 mm in depth

Select one from among three types.

Fine leak test Ultra-fine leak test
Accumulation Casl?fé”e —
capsule Detection level| Detection etection ccumulation time
(mm) | TPamve) | tme®) | NN | memranin (@
Type 1010 »16%X10 1X101° 20 4X1015 7200
Type 2020 »30%20 1X1010 30 2X1014 3600
Type 3030 044x31 1X1010 60 2X10'8 1300

Measurement procedures:
Carried out in the order of (1) fine leak testing, and (2) ultra-fine leak testing.

Displays on computer monitor (computer is included)

4X107'5 Pa'm3/s (He) ~

5 Min.

Fine helium leak reference 10'°Pa-m3/s range calibrated leak (calibrator is included.)

Pa-ms3/s (He)

23%5T (recommended),
50%10%RH (without condensation)

Single-phase AC 100V *£10% 50Hz/60Hz
Please consult us regarding other power/voltage specifications.

2000 VA

W 710X D 760 XH 1200 mm

300 kg

Use clean and stable air pressure
Recommended conditions are according to ISO 8573-1:2010 Compressed air quality class 1,3,1

Class Items Criteria
1 The maximum particle count 8%2;2?%5 2400000
3 ticle di ter d : =1
per m3(particle diameter dum) 1.0<d<5.0 400
3 Pressure dew point =-20C
1 The oil total concentration =0.01mg/m?

Environmental Helium Density | 10 PPM or below (used for helium cleaning of the testing part)
Connection Rc3/8 inches - rear of the device

Dry nitrogen or argon gas
Recommendation: 0.5 MPa or more Supply at 0.9 MPa or less.

Purity 99.99% or more
Moisture Prevent entry
Connection | Rc3/8 inches - rear of the device

Please make the necessary arrangements.

Evacuate the exhaust outside.

If the helium density in the measurement environment is high, the background will increase.
| Connection | Rc3/8 inches - rear of the device |

Japanese/English/Chinese

*1: Values are for reference only. Please be aware that values differ according to the type of package being tested,
the bombing conditions and the like.



