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Data acquisition system for reliability chambers
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ABSTRACT

This project, Data acquisition is desiened to support Life-test engineer for reliability stress
test of IC by connected the physical condition sensors which is Temperature, Humidity, Pressure
and Current, with data acquisition system. Create a controlling software by LABVIEW. This system
can monitor real-time data, check working status of the test chamber and give notification if test

chamber is not working normally.
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1.1 AudulILazANEA Y

v

lullaqiinneassau (Integrated Circuit : 10) Iidansiunumlu@inveasnanntu laineduises
suflunsedldliin fetradu Insdmisiofie Insvird naenausasauANNTIIUYBE UIN LY
waziorvssmmariifannudemeliiianduluduneunsudn wieszrinensidnu Suludedisu
msnsavaeumanuauazuilefefianatn tledesiuliliiAnaudenedadin uasnindduves

AR

us¥n Budndi (NxP) 1unilsluguanisasudiugnainnssusiusuduaziadosiod eansd
d1Ay Inednszuiunisudndsud n1398NLULI4A5373 (IC Design), Fabrication, Usznausaany
(Assembly), nageusaey (Test) audaueliiugna wuun Reliability : REL LﬂuLLNUﬂﬁﬁ’]’N‘\]i’i’m (I0)
firdin indudunismeaeunnaifininiidefio (Reliability) Lwaauamnwsﬂmvmmmimwuamq
fussavsnmifemuiivmeiueudeins

nseunmaasunaaNUAnuUg ede (Reliability test) ) Indudesldgnagou (Test
chamber) Tnenisnageuusaziuvagldaniiziouls ( CondItIOﬂ) fisnatulumunisldo ( apphcatlon)
193712995574 Tedidesinnsmannu 1wy gumndl, Arwd, ey, nssualnih Wudu imszasdui
dnlusoadlsy U‘UM’L%LL&WLLavuuwﬂmauamsmmumaqmmaaumq6‘] FEUUSIANTOLAMAD I ULRAUNA
Aeqlusgninnisvinuvegeulasneie

1.2 TnQUseaeAYaINTIY

1.2.1 Anw1N15v197U Reliability test
1.2.2 Anfsszuunsuaniuasiunindeya

1.2.3 fimR4 current sensors



1.3 VBULUAWUDINIFAY

Anfssyuuiansuaztuiineadeya (@unall Anudu Anwaw) Whiugnageuled Ussivgnaes
(% e = ) = 2
current sensors kagAnasfiugnageuled sudnaunisuazUsulsnisyinuves software Nldiuiin

LazuanIHaToya
1.4 F5n13aliun133e

AnwIn19viauved Reliability test iiveliiiunwnsvinnu wazenuddyvosinegouled

[
% U

ilugmsinnszuvedralisvidovuagvinangndes aantdudnwinisiieuses Current sensor Lileans

o wd o

guNsAvNzauiuMsiy waldeaildaadstudnadudesldianszualn

1.5 Uszlawinaininazlasu

1 1é’ﬂaﬂm§Lﬁmﬁ’Uﬂﬁﬁqu Reliability test

2. l¢fszuu DAQ Tvilinsifudeyavednaaouiiasanuasduseansnin
3. 1€1Jmm§|ﬁ'mﬁumsﬁwmsuaaizw Data acquisition

4. 1819 mnnsvihanusuiugou

5. lUszaun1salnIun1s119U Reliability
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- ANATH Auengu nanAY neAINIEY
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2 3 2 3 2 3 2 3
1 finw Reliability test
5 ﬁﬁmxﬂemp sensor
TRHTSL
3 ﬁﬂﬁxﬂemp sensor
TwHTOL
Aina
4 | Temp/Humid/Pressure
sensor THHAST
A
5 Temp/Humid/Pressure
sensor 1HUHAST
Anwinisvinauues
6
Current sensors
7 a319aun1319 Current
sensors
8 Usefiwgnaes Current
sensors
9 Aindandos Current
sensors
10 nAFpULAUTUUTINNT
MIUYBITEUY
11 | wswBnsldanlgld
12 1 report
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2.1 WUIAAVBIIEUU Data acquisition

2.1.1 Data acquisition ¥38 DAQ system

s8UU DAQ system Aeszuuilldlunsifusussdeyasidlummaaounisimnssndenunin
warUszananasiuvsreufinmes Ingld hardware fawiteldlunisasdudyananisnmmdngan
an$ Tuszuuiezld Mainframe Agilent Tunnsiauaziliu signal conditioner Tnaszuuwas NXP 1dlunns
ATIIIU NI ALY AEY wagnszualyiin dmiugnaaau IC va9 PQC reliability laboratory

Sending data ..
Temp, Humidity,
— Pressure
Sending data to host S
— ’Ill AL
)
Alert out of specification 1 IRecord data to database
parameter by sending message Calling recorded data o AT
to personal mobile phone m’
U e Sending data ..
e — Temp, Humidity,
JBLIC Pressure

U7 2.1 5¥UU DAQ 984 Reliability labs

lngszruu DAQ 984 Reliability lab wendanldnsisaeuaouznisvinuvegud fafudeyaa

Pudeya wazklwssuanusinUnAvesgnaaauniu SMS a



2.2 VI8
2.2.1 Reliability of IC

Reliability @04 IC Aamnuuazidud IC avanansavhauluanmuwndenldanulanu spec
Tnglidsmenauiaianiaall neunazUassenaniuaiaznssmun1synasy reliability lweldlwmina
wilaimdnduidinnsgiununainly

nsvegeuiniefigatinandzldidemenaunaimimuame reliability stress test Litalse
a a - A 1% v o L% d;
na1inves IC T failure ianald iazulasan nwandounisvieuues IC WJudiauialdluns
\INgounAaaU A3Y mission profile faag1aLu

Example : IC in TV

—_—

- Expected life TV : 10 years

. TV : 6 hours per day on » Failure Mode : Bond pad corrosion
. Temperature in TV = 70°C relressrieal HT Sk

- 1C during operation : 95°C » Stress Temp = 150°C

. IC On : 10x365x6h at 95°C » Required stress time: 500 hours

JUN 2.2 fe8na stress test

IC Aldlulnsviend ¥iau 6 $alusrieTu gnumgiilulnsviend 70 ssrnwaiFea gumglvesi IC 95
psraaldea faanslildauldetatdes 10 U 2uuds IC dedlduldagneion 21,900 $aludlagla fail
fou euvastoyavinuaiiiu mission profile udaRMIIM Accelerate model uéh Foamnaaulug
HTSL ﬁqﬁumﬁ 150 perwaLduaamn 500 §2lua Wudu



. Used Acceleration Models

(App! Rel Training modules 4.3, 5.3, 5.4 & 6.2)
« HTOL: Arrhenius with Ea = 0.7 eV

kp \Tuse Tstress

o+ LTOL: Arrhenius with Ea =-0.15 eV (not for CMOS < 130 nm)
Combined with Exp. Voltage
. DRET: Arrhenius with Ea = 0.6 eV
« TMCL: Coffin Manson withn=3
n
V5= (Mﬂﬁ]
ATyse
o i TEAT: Coffin Manson with n =2
+ HAST/THB: Peck withEa=0.7eVandn=27

n
AF:(RHstressJ _exp[Eact( i, ﬂ
RHyse kB U'use Tstress

UHST/PPOT: PeckwithEa=0.7eVandn=27
. HTSL: Arrhenius with Ea = 1.0 eV
. BL-TMCL: Coffin Manson with n = 2.1

3U 2.3 accelerate model

2.3 Jayaing21uas

2.3.1 N15N1971U%84 Current sensor

]

Acc Model Calc V2.0

UosANlTIANTEUATBISEUU Current monitoring Huld INA169 yiwiflu Measurement

current shunt monitor IngnanNN1sNeIUABAR Rs U3RMIATUYINUBLNTUITWIN power supply iU

LOAD ¥liAnusesunnaseud Rs virls OP-AMP anelu INA169 vhaulsnssualnadrluly transistor

anglu 1ntuld output 1Wunszua wiwUasnszuaidu wsaiy output 791 out fe RL fiegniauen

WWaRMUA Gain U84 Vout 31AUUES output 1191 out 1UN Mainframe LiialUnszuLLanINanely
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Vi 0 WA
Upto60V 3 4 |
Vine Vin tosd
1kQ 1kQ
Vi O—— e
5
ouT
GND j—c Vo = IsRsR /1kQ
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& LabVIEW

For Programming

Equation
Mainframe
I Monitor
Dc voltage I
output
Current
Current +
sensor
== | Current sensor ez
box’s Ground
DC Power supply unit ;
Reliability test
19 PUBLIC Chambers

gﬂﬁ 2.5 MIYIUADUBY current monitoring system
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1193910 Reliability lab Tawmunszuu Data acquisition sdunamateUudl 3slidesoanwuu
wazUsznaulnuvianum 1H9991nN19YUTRILAT D9EINARBN15YI91UY Reliability Tnunse Aatiuia
fD4NTIIADUNITYI19IUBIT¥UU Data acquisition Tiudlairszuudinsifivieyafigndesusiugh ety

UsgAnsnmlunisvineruvesunun Reliability Jeviissuunsiainnseuaiinandill srufanisidnasu

Fifnulianunsaldsyuvillaagaiiusednsam
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Usrnauuazinsa Current sensor box
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3.1 N1SALTUNISIY

3.1.1 MINTIFR VAU IUUATANTINNUVBIUABLANATDY

Ly BATIONAL INETHUMEATR

&2 LabVIEW

_ | For Programming

LAN Communication

¥

Signal cables

Signal conditioner mainframes
and Amplifier/multiplexer modules

3910580 Data acquisition Wunsszuuidegududslildldnuads iusuuswoson
fupouusnIsipsmmadeumaiautesssuufsfiogudalvig ndes 1ngu 3.2 asuansindeudoves
syuu lnganedyqiunedn Thermocouple kay aelnain Chart recorder #alufi Module was
Multiplexer angly Mainframe Faiiousianuy LAN fusenuwasmuauiifoulaslusunsy LABVIEW
melupauiines
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A o o v
U7 3.3 Interface naNTUN1SUANINITYINNUYBE

1Us1n3u DAQ system Ani1fAIUANN1TYII91UTDY Mainframe wanIA1Ninle n329a0uNI3
MUTD VA ULATLAUTaLaAgIUT YA T91319ATIVARUNTLT DURETDIABA Y UATAIS
uanINauadlusunsuan interface Tugu3s.3 diduman

903U 3.3 104 layout sheet nantunisuansAvesivaaey tnedl layout 31ndninedniiouly
reliability labs Teilnamun 65 ¢

v
3.1.2 Ysznaulazinmd Current sensor box

Current sensor box leanuuuld 2 UseinnAeuuy Front type uaz Rear type WUU Front gn
panuuuliiitefnmariug HAST (3U 3.4) Rear type aanuuulidmsudinaslu Power supply rack fifiaag
1196 HTOL (U 3.5) melundessenaulumediunianaasdiume Daughter board wag Mother board
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Mother board vithilwuast 220V {ulw DC iitoidundsanuli Daughter board veu sauded

WWeNRe Output Ua9 Daughter board 191U output connector elaulUfimainframe

Daughter board 14 IC INA169 1¥u Current shunt monitor Tunisudasnszualnindumusssulni

3U 3.6 3U hardware Aelu current sensor box
3.1.3 \iudayaiieadsaunisuanszuauasld offset
3.1.3.1 nsifivdeyauaznisasisaunis

welsiladeyanarsaunsiaziBeauazuiugwiniian Sanoauiudeya Output ves Current
1 L% ¥ (4 1 AQJ 14
sensor Wsiagimensld LABVIEW as1alusunsumuaunninesdunats waziiumnseuaiinléain
programable meter ududaelulusunsa MS Excel

€ Verfy. System V663 Fromt Panel

4t View Project Operste Tools Window Help

CONFVOLTDC (@204)
MEASVOLT:DC? 10,0/00001,(@204)

33870
Yoirace

U 3.7 Wsunsuildaunudwnany
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leladoyaninsedlulusunsy Excel udy dmmdsmduszning ussiu Aunszuaaslinswlu
sU 3.8 91w trendline weldduaunisuinsgiu Inswlsdisaus 0-5A 1Wu 20 auns weuuas
useiUTINIg@8NaIN Current sensor nautduAnszuaninla

1 (A)
01

0.09

y=16164x- 00018 S

0 zi 0.01 0.02 0.03 0.04 0.05 0.06
vaut(v)
< o 1 o v =3
sUN 3.8 AIBYNNITUNTDURUINGDA

Y

3.1.3.2 N30 offset

1199910 Current sensor WAazA292il offset YosLAazA2 TR DINN offset A218n1519 power
supply 918LWlW Current sensor ideaunsunsuiiaz 12 #1 iUy Active load fagy 3.9 Liiadan
usetuinaluruann1snlusunsy ud ldannisniinnis offset 99nauN1SNIANTEIUNAILA current

sensor k@ag channel

U7 3.9 1amAdaun1sIm offset
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3.1.4 n15AARD vendor tivawA bluswnsy

]

Weaglutrmeasddlusunsy wudrriedundesnisiiuuasudlulusunsu wu wuinlusinsy
LianansaTaminguteyald liinudeyaasgudeya vsenisuanailignios muideiiden
TWsunsuwesanuiwm Trinergy wbvigualudiuvealusunsy Data acquisition 983 NXP

3.1.5 davienansligldaunaziinnisld

Iasinsvihgiionsldaulilidunansesuion uavasunsldaulusunsulinu engineer Tu
WA PQC reliability wan
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4.1 N1INAEU

4.1.1 nagauIngungiinlg Thermocouple sensor

goun)ivess TMCL, HTOL, HTSL 9z1d Thermocouple 1 dulunisdesanunang Fuwineann
Vdiy

15

aumgiiinanamihia3esiild Thermocouple 8-12 $u faanngasnsmeluiaioaudindogungiiiu
uag mainframe i function Muaseinfiinain Thermocouple nduidugumnildlaglifenaunis
wUaanduluy

Chamber Maximum temperature error (celsius)

TMCL

HTOL

HTSL

7135724 4.1 thermocouple table

HTOL /R ESR/SEREDOw s

- Measure temperature with Thermocouple sensor

HTSL Oven HTOL Oven TMCL Oven

U4l nMsideuda Thermocouple
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4.1.2 "AaaUININ Chamber’s Chart recorder

Chamber’s condition (Temperature, Humidity, Pressure) ‘U@Né HAST wag UHAST siapani
v o Yo Y o v 1A v v
910 Chart recorder vasgnagouvililainlavinduAiuananiing

Chamber Maximum error

HAST

UHAST

#1354 4.2 Chart recorded

HAST Oven

- Measure oven condition with output voltage of oven controller

Signals terminal

gg? i

HAST Controller and chart recorder

Connect signal to mainframe

a2 N5\ ¥ouRadQYIUIIN chart recorder

4.1.3 NAFBUIANTLLEIN Current sensor box

N1591UYee Current sensor AonsulasAnszuailu DC voltage output vinldaiialsann

Usunsudu DC voltage 1snazunudasndudu Current value fhgaun1sivnlaainiiade 3.1.3.1 11
Taf



17

Current range Tolerant *note

10mA-60mA +/- 7 mA sefimsaievasaiineglurag
tolerant

60mMA-120mA +/- 5mA fain1salseguntosa

120mA-5A +/- 5% Anfivmldstable

mi’mﬁ 4.3 Current table

INAITNITAUUIN M INNsERalaog (10-60mA) a2iin15a79U99nS2LaTNe Jauwushglalu
MANTTIUNTERENILINAILE 60mMA FulYU MINFBINITNITIATLLUE UL

4.1.4 N15LAWADUAE SMS

TulusunsulanuAINuInnI/Tesni19simrusn L iiaaziasod TUSWASLIZAINISLa9LA aue1Y
SMS 1l lngdanendudanintay 1 Mainframe auAsU 4 Mainframe tuidu 1 ass Inesaliin 30 wiit
wAWINAR 3 ASY

Testing SMS (11/4/2019 8:28 AM)

MF3§2019-11-04 08:29:07
HAST1,UL,1,0
HAST1,0L,85,89
HAST3,0L,85,96
HAST4,UL,0,0
THB3,0L,86,100
THBY,UL,0,0

MF282019-11-04 08:29:00 Alarm
16 Channel

MF1§2019-11-04 08:29:00
HTOL27,UL,20,0
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N5 9LR o UlUIUSUNSUALLARNIANETLLD UAYTIVUA WALT 89910 SMS 1 Tamnulaifies 160

AIBENYT JNDWINN5EDTANUNDTAAISNEING AINFIDY19R I

Full form Shorten form
HTOL HTO
HAST HAS
BES[E LTS
HTSL HTSL
TMCL Ta
Temperature T
Pressure P
Humidity H
Under limit UL
Over limit OL

ARE1TUNITUIILFDY
Full form : HTOL17_Temperature over limit alarm, limit = 180, reading value = 220

Shorten form : HTO17_T OL_180 220

A1 4.4 15190380 SMS
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uni 5
d3UNan1sAnNyY

5.1 g@gUnanisAnen

(%
a a =

NsnAdaY trial run TukkunwudNszuy DAQ vlvinsvinieuwes engineer fiUseansnmuind

N33 TuiinAranmsidiulundg ynaawnsansiaaeuiulusunsuimeaeuiames Snvisaiuise
v =

remote control 3N7ABNNIABS VDY DAQ system ldanyniiluuiem viliuszndaat uazdoyail
AUULYRND 1WT12dl back up data Wuandlpegrsdene

uananinisudaiounds SMS vinlianunsadfislgniniinduldedesniy wazuidgwii
ndulaneuiayliannsaudld WeSsudsuiunmsldnlunsanduinmihdvagey

5.2 UDLaUDLUY

v oA 9 a v o a a = o A <
sFUUMIUIsAsuasnsamu el iUsEanE Aty Teansiideulunsivdsuudas
gaungilvess TMCL (Ramp rate) snldifuRoulalunisudaiiow wsiznismaseunuussd TMCL vz

specification ¥84 Ramp rate s78 nsiiniieulafagyilissuuiuseansam wazilaudndeioves

ToyaNNTu Y
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Sasimaporn Jantasuban PQC reliability lab Bangkok Z:\09 Jobs\REL\05 Life test\2019\01 Lifetest
Engineering\01-5taff\08-Sasimaporn\01.DAQ Syst

Kittikorn Kasuriya PQC reliability lab Bangkok Z:\07_Rel_Library\03 Rel training material
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1.Schematic ¥9¢ Current sensor board (Daughter board)

1 | 2 | 3 I $
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File
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2. Schmatic ¥99 Mother board
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3.Datasheet ¥94 INA169
http://www.ti.com/lit/gpn/inal69
4.Datasheet 994 Mainframe Keyéight Agilent 34972A

https://www.keysight.com/en/pd-1756491-pn-34972A/xi-data-acquisition-data-logger-switch-
unit?cc=TH&lc=eng

5. Datasheet 494 Mainframe Keysight Agilent 34980A

https://www.keysight.com/en/pc-1000003024%3Aepsg%3Apgr/34980a-multifunction-switch-

measure-mainframe-and-modules?cc=TH&lc=eng
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