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14;’]1.11}?,-"'2(}[}5




No, FQI 05-0245 A

TEST RESULTS OF RELIABILITY TEST

The followings are our reliability report for this device.

There is no anomaly, and we assure this device have

enough reliabilitv
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[ RELIABILITY TEST RESULTS ]

1. LIFE TEST
' ' SAMPLE | TEST DEVICE
| Mal  TEST ITEM TEST COMDITICNM SIFE  |DURATION| HOURs | FAILURES  REMARKS

1 TI-EHIE-L‘.I[-EE'EFLIHH 1255, 4.0V, 7.0V, 135 1,000 H | 135,000 H i

WITH BIAS CLK
i
TEMPERATURE/ BEC, B5%RH, 4.0V,
2 | UMIBITY WITH BIAS i 135 | LOWH | 135000H| @
|

2. ENVIRONMENTAL TEST

, | samPE]  msT I
e TEST ITHM [EST COMDITICN SZE | pURATION FAILLURES | EEMARES |
HIGH :
| | TEMPERATURE Ta=150C 5 LOooH | 0
STORAGE
- R A5 ~ 1607
2 hhf!rﬁdﬂgﬁ ILURE Each more than 1k 45 a0 eye. 0
AR minuLes |
3 | PRESSURE COOELEK Ta=1217C, Z0E5 Pa 45 200 H 0
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2. ENVIRONMENTAL TEST {Cont'd)

SAMPLE : I
TEST CONDITION | " SZE | pukation | FAlLURES | REMARKS
! .- - |

Mo| TEST ITEM

R ‘ 0'C~100°C
TERHMAL SHOCK, Encl 5 minttas 22 10 eye. o

5 | SALT ATMOSPHERE | Ta=35C. NaCl=5% 22 48 H i

. | RESISTANCE TO Pre~comitiazing = )

" | SOLDERING HEAT nditioning 45| 2Time 5
]

T Sotvnr o Tsoprapy| Alechol 23 I Time o

3. MECHANKICAL TEST

Mo TEST ITEM TEST CONDITION | ™ girkE oURATION | FAILURES | REMARKS
LEAD . i
14 INTEGRITY 2EM 10 seconds on 1 Tieae
[TEMSION) |
LEAD . .
(REND)
Steam Aging 4H .
3 | SOLDERABILITY 1 > 2ASC. § soconds 23 1 Time | 0
|
' 150°C, 16H :
4 | SOLDERABILITY 2 > BB § eaconds 22 | 1 Time 0
I




[ ESD/ LATCH-UP TEST RESULTS ]

1. ESD TEST RESULTS (Broken Voltage)

FQI 05-0245 A

(Sample Size: esch n=3)

TEST COMIMTION PLK YD LINE — GHD VES LINE - CND
FIN = BOOV =500V
C=100pF, R=011, 1 Time
FIN = 350V 450V
PIN - = 4000V = 4000V
C=100pF. R=}.5K 0, 3 Tines
FIM + = 4000V A500V

2. LATCH-UP TEST RESULTS

(Gample Size: each n=3)

TRIGGER CURRENT ([t)

ATE, TmA <

|
TEST CONDITION TRIGGER VOLTAGE (Vt)
* Trigger 2, 0V
— Trigger 1. BV<

REMARK

555, BmA< :‘ #*

%7 op repmark colum means that Latch=up was nal nceuired.

The fellowings are aur judgement lewel;

160mW = [Tregger Violtage] * [Trigger Current]
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RELIABILITY TEST CONDITION AND} CRITERIA (1)

Mo

TEST ITEM

TEET COMDRITION

HIGH TEMPERATURE | Ta=125°C

WITH BIAS

TEMPERATLRE/

HUMILTY WITH BlAS

[ certain frequency) Ha

Ta=85%:, 85%FH
LA cortain frequancy) Ha

{Abzalute maximem ratingd v,

{Ahsolute maximem rating) W',

HIGH Ta=150C
5 | TEMEFERATURE
4 | STORAGE
TEMPERATURE -65C ~ 10T
4 | CYCLING Each more than 10 minutes
PRESSURE COOKER | Ta=121°%., 2.0HS Pa
5
THERMAL SHOCK 1°C~1007TC
. Bach 5 minules
[ |SALT ATMOSPHERE | Te=35'C., NaCl=5%
T
RESISTAMCE TD Pre-conditioning = Heflow
g | SOLDER HEAT
FESISTANCE TD | lzspropyl Alcohel
EOLVENT !
L ]

STANDARD

EIAL-ED-4701/100
Test Methed 101
MIL-5T-343
1045

CRITERLA
| Must meet the electrical
charactarstios specification

ELAT-ED-2T00 100
Test  Method 102

[ EIAJ-ED-4701/200
Tesi Method 201

MIL=3TD-383
L D0E

ELAT-ED-&T01 100
Teat Method 105

MIL-5T D383
1311

Must meet the electrical
charncteriatios specification

Must meet the electrical
!n]‘.a:u-:ter[sﬁ-:s specification

pdust moet the electrical
| charasteristios specification

ELAJ-ED-470L 100
Test  Method 103

EIAT-ED-4701300
Test Method 307

MIL-5TD-333
1011

Must moet the electrical
charncterstios speciffcation

Must moet the electrical
charncteristics specificition

FIAT-ED-4701,200
Text Method 2k

MIL-5TD-333
L

Must meet the electrical
charpcteristics specification

EIAI-ED-4701/300

Mual meet the electrical

Test Method 301,302 |characteristics specification

Test Method 301

MIL-5TD-ERT
2015

‘ BIAJ-ED-4701/500

|T‘]:-t- marking shoud be resd.
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RELIABILITY TEST CONDITION AND CRITERIA (2)

Mo TEST ITEM TEST COMNDITION STANDARD H CRITERLN
| LEAD INTEGRITY Pull: DIP - 10N, QFF - 2.5N EIAJ-ED-4701M00 | Mo cut, breakage, and
L iPull) | 10 secands Tost MethoD 401 | looseness (= found.  Alse,
10 i MIL=STD—-RES there is oo sliding betwesn
- 2004 leads and package hady,
LEAD INTEGRITY ap ° EIAJ-ED-4701/400 | No cut, breakage, anc
(BEMND Test Method 40l  looseness is found.  Also,
It MIL-STT-ERS there i3 no sliding betwean
' éﬂﬂ4 ' leads and packags body.
SOLDERABILITY Steam Aging 4H EIALED-4T013800 The spacimen shoud have
-3 245°C, 5 seconds Teat Method 303 | %5% or more of the dipped
e portion object of evaluation
MIL-STD"B83  wovercd with solder, shoud
2003 have ne concentration af pin
12 holes, coids and other defects
ab one place, and more over
] these defects should not
| account for more than 0% of
! the overall surface,
VIBRATION FATIGUE | 100Hz ~ 2000Hz FIALED-4701400 | Must meat the electrical
{%ibraticn Freguency) Sweaping Time: 4 minutes, Test Method 403 | characteristies specification,
o I Oy for bollows Acealeration: 200m,5 MIL-STD-883 [
[ pachage XY Z each 4 time, 48 minuies 2007
' VIBRATION FATIGUE | GDHe, Acceleration: 200m/$ EIAT-ED-4701/400 | Must meet the electrical
I " {(Fixed Fraguency) WeWa ¥ 06 Hours Test Method 403 | characteristice specification,
’ * Omly for hellow MIL-5TD-883

pachkage

2003
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[ESINLATCH-UP TEST PROCEDURE]

=ESD Test Procedure=

I ovder to determine the susceptibility Jevels of our device to ESD potential, tosting is performed using the tost
circuit ehown in following Hgures,

LEKQ
W oa e Al s
i
9 J_ n':':pw Fin
£
Lavien : i
240 §F - L0 pE ETSM
l ; oD GHD
C= 20pF, 00, 1 Time C= i00pF, 1.BEQ, 3 Tiae
Beference Standard : ELA BR-4700/300-{304) Reference Standand: FTAF E0-4781/300-{ 30, 1L-2T0-283, 015

(1) Alvor charging the condeonser, switel the *SW and apply the tess woltage on each pins,
[ 21 Massure the all electrien] parameters and the functions.
[ 31 1§ na feilore is found, ineesase the voltage in sleps.  Continue testing wotil fallore seours,

=Latch-up Test Procedure=
I opder to determine the susceptibilify levals of our davics, testing is peclormed using the test circuit as follows

Rossistonse for [dd Triggar ?ﬂﬁlﬁm Rosiganss for Cdd %'WUIEM ﬁ.:ll.l:i.ll.nm:- for Trgger
| PR Pow Mereury Flay Tt e nk Leurrenl rrdsas s
~. by Cobomed ‘n. 1]
8] II T Ill.lr i ET'TT
FPrrevar IR
| = TN
[, e
Cwmice undor Th _ . Thewrice trider Trst.
T
W pply
.
1=
{ A} hossurement of + Trgger Pulse Lsich-up [ B} Monsarement of - Trigger Fulse Latchup
I'ha: triggrring palsa is npplied as ehown in Frgwee 242
Lateh-u
el
B LR TTE )
SHEW LT_ — —
| Triggor Pullae
Mlsifiranl af - .
. Pz width (bed: 1msee
Fraxeer mmnlire Pomer Durpant STEP 1|r|:|'|',m {'I.I':l;tnp:l- a1y

. ji

P urmrnnl of  TrEgpe
Volkape and Currenld W, 1E)

After incrensing 0.1 volts  Tripger Pulea atop by stap, the supply currenl are measured st each time.  When the supply
eurront is found to incrense ancmaly comparing with the current bafore stressing, we judge the latch wp is oceurred wnd the
trigger voltage and trigger eurrent, just before latch up corurring is recardaid,
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ESTIMATION OF FAILURE RATE

We estimate the failure rate of our device using the following method.

1. Acceleration Factor
The acceleration factor is estimated from the following equation;

: F1 Crexp (8-VDD1-EaKT1)
Acceleration Factor A = =

Fo Coexp (A -VDDO=-Ea,  KT0)

Ea: Activation Energy { 0.5 eV) FL: TTF at TO (deg K)
K: Boltzman's constant (8.62x10%V - deg K) FO: TTF at T1 (deg K)
A :Yoltage Acceleration factor; ¥YOD1: Voltage at acceleration test
Empirical constant minimum YDDQ: Voltage at use point
= b T1: Temperature at acceleration test
{: Constant T0: Temperature at use point

The acceleration factor between 125 deg €/ 4.0 Vand 40 deg C/ 3.3 V is;

A = 4274

2 . Intrinsic Failure Rate {IFR) Estimation
The failure rate of device in the field under normal operating condition is estimated
by following equation.

Intringic Failure Hate T

0.9

1

L35 ¥ 000w 427.44

= 1504 Fit (C.L. = 60 9)

r: Numher of Failures a: Coefficient of Kai square low n: Sample Size
T: Test Duration A: Acceleration Factor r:Failures (If r=0, rxa= 092 )

Az a result of the above estimation, the IFR is estimated less than 16 FIT.



