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QRT semiconductor assists you in developing and assessing custom products. Because of
Accredited Laboratory of Korea Laboratory Accreditation Scheme, reliability test procedures
are recognized internationally (KOLAS certification by Mutual Recognition Arrangement).
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1 Quialification Plan and Results

The purpose of these tests is evaluation (or monitoring) of W5200. Test conditions are specified

in customers in-house test plan and all test procedures comply with JEDEC standards.

Obligation to perform exact procedure to reference documents is QRT semiconductor responsibility
only, but establishing failure criteria and judgment of pass/fail is customer’s responsibility.

SAMPLE :
TEST MODE TEST CONDITION IIE;E e B’?\JIILTE?) . CS;FENT )
125°C,
High temperature Operating Life xggs(f/i\)/?)li;'\i Vi 33 v 504 h 77 0 | JEsD22-A108C
VIL: 0V
40°C,
Low temperature Operating Life xggs(f/i\)/?)li;'\i Vi 33 v 504 h 77 0 | JEsD22-A108C
VIL: 0V

NOTE:
D Test results are based on the “Notice of Final Test Result” provided by WIZNET.
2 Although the name of test item is same, reference documents can be JEDEC, MIL-std or AEC.
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2 Test Vehicles

Information
Manufacturer : ~ WIZNET
Part Number :  W5200
Description: -
Package Type: 48 QFN
Ass’y Site 1 -
Fab Site: -

3 Test Flow/Procedure

All reliability Tests performed by QRT semiconductor was ensured with KOLAS accreditation. Entire

test schematics is the same as below.

Sample

Preparation 1
|

- e e =

— — - Initial Verification

v

HTOL

NOTE D Customer's Responsibilities only.

Figure 1. Reliability Test Flow

LTOL
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4 Reliability Tests
4.1 High Temperature Operating Life Test (HTOL)

The High Temperature Operating Life (HTOL) or steady-state life test is performed to determine
the reliability of devices under operation at high temperature conditions over an extended period of
time. It consists of subjecting the parts to a specified bias or electrical stressing, for a specified
amount of time, and at a specified high temperature .

Conditions
User Temp (T,) | 55°C Test Temp (T,) | 125°C
User Voltage (V) | - Test Voltage (Vy) | Vce @ max
Activation Energy (E,,) | 0.7 YV=(KI/X) |~
Sample size (N) | 77 failures (f) | O
Test duration (t,) | 504 t,ize (for ppm) [ 12 months

Life estimate is calculated on the assumption that 1) Gate short to source or drain *, 2) User temp
is 55 °C.

*Failure Mode: Gate short to source or drain

*Failure Mechanism: Intrinsic breakdown; for gate oxide thickness >4 nm

* E,;2= 0.7 (activation energy reference “JEP122D” )

--------- Calculation

Acceleration Factor (AF) = exp{(E,/K)(1/T e - UTieep)}
where
Eaa = apparent activation energy in eV/atom
k = Boltzmann’s constant (8.62 x 10-5eV/K)
Tyse = Use temperature in kelvins
Tiest = Test temperature in kelvins

= exp[(0.7/k) x (1/328 — 1/398)] = 77.94
S Test time = AF x Test Time = 77.94 x 504 = 4.48 years

if Exponential distribution (FIT Calculation)

The degrees of freedom = 2, and y>= 1.83 @ CL 60%
Failure rate (in FIT) = 10% x »2.4 /(2 x AF x N x t,)
=109x% 1.83/(2 x 77.94 x 77 x 504) =303 FIT

.. Failure Rate (in ppm, 12 months) = 2 654 ppm during the first 12 months of usage.
S MTTF =376.8 years

I Disclaimer !

This estimation is an example of JESD74A. Voltage Acceleration is excluded in this procedure.
Voltage acceleration and actual use temperature must be considered for a better output.
Calculation is for information only.
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4.2 Low Temperature Operating Life (LTOL)

This test is intended to look for failures caused by hot carriers, and is typically applied on memory
devices or devices with submicron device dimensions.

Test Condition
Temperature: - 40 (-5,+0) °C
Bias Configuration: VDD33 (V0) : 3.3V, VDD (V4):1.8V,VIH:33V,VIL:0V
Duration: 504 hours
Sample Size: 77 ea
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APPENDIX A: HTOL Test Conditions

1. Bias Configuration

HTOL Board Density : 80 ea / Board Load S/S: 77 ea/Board
VDD33 (V0):3.3V VIH:3.3V

VDD (V4): 1.8V VIL: 0V

Vector Type :

CHAIN_EWZ001.TSTL2 Cycle Time : 1000 ns

Timing Format Condition

Remark :
4. Signal Rate : 1000 ns
. Frequency : 1 Mhz

@. ANE" { force { format RZ; start 500, stop 1000ns; } }
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2. Output signal

Tek EITE 2.50MS/s L 6Achs | Tek ETTH 2.50MS/s ; 57 A}gqs
C1 High C1 High
3.36V .88V
. c1 Fre?( C1 Freq
o . 357.1428 Hz . . RIS . . : sLs.sss_skHIz
. oW 0w signal
resolution VO amplitude V4
3.3V ; ; ik ; ; ; 1.8V
[y p-hntn o A
d
4
[Chi] T.00V MiU.UMS Ch1 7 134V g0ct 2011 W T.00V M20.0ps Ch1 7 1.04V 60ct 2011
14:51:25 14:52:05
Tek BTN 2.50MS/s 7 Acgs
Tek HTTE 10.0MS/s . 6Achs [ T
A:3.30V
@ 3.30V
) C1 High
C1 High 132V
3.40V
C1 Fre
C1 Freq ;
714.286kHz 357'13@3?(H2
oW i
resolution 0O_XO resolution \V_BIAS
Pin #2 Pin #12
d [ o]
——————————————————————————
1Ch | BRI WS.000s ChT 7 T.34V § Oct 2011 [Ch TR e 20,05 Thi #1383V 6 0ct 2011
14:27:23 14:50:46
Tek ST 10.0M5/s ; 16 Acqs . Tek HITE 10.0kS/s ; 5 Acqs
T T
AI3.30V ) Ar3.30v
@ 330V @330V
C1 High C1High
336V 3.36V
C1 Freq : : C1 Fre
249.925kHz . ans f* ; | 322.705 He
d B_MDIO " B_MDIO
Pin #7 : Pin #7
b — e = it el et il " ieed il e il {1+ R i e e
1Ch | IR — W5.00Hs ChiJ 1.3V 6 Oct 2011 iCh I BRETN - 5. 00ms ChiJ 1.33V 6 Oct 2011
14:28:24 14:28:56
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2. Output signal (cont’d)

DD

Tek EIE 10.0MS/s 40 Achs Tek HTIH 5.00MS/s 4 A1gqs
C1 High C1 High
2.60V 2.84V
1 Frell(] C1 Freq
295.355kHZ | o o~ A B 11.192661MHz
Low iiitgraal B_POWERC 0] L(Im{' B_XTAL_
amplitude . resolution .
M - o A oo Pin #14 Pin #16
AR O A
¢
o 100V M3.00ms Ch1 7 1.34V 60ct 2011 N 100V M10.0ps Chi 7 1.33V 60ct 2011
14:40:10 14:41:32
Tek EliE 5.00MS/s 51 Achs Tek HTIH 5.00MS/s . 630 A1t_:qs
[ T
C1 High C1 High
80mv 8omv
C1 Freq C1 Fre
1.250611MHz2 172.4140kHz
Low Low signal
resolution amplitude
B_TXP B_TXN
Pin #17 Pin #18
hi 4
[1-+ SR
Ch | IR W10.00s ChT 7 T.34V § Oct 2011 Ch | EEETRY WT0.00s CA1 7 T.33V 6 Oct 2011
14:42:06 14:42:52
Tek EIJE 5.00MS/s 88 Acgs Tek HTTH 5.00MS/s 49 Acqs i
T 5 T 1
C1 High C1 High
80mv gomv
C1 Fre C1 Fre
227.2725kHz - 234.3465kHz
Low signal Low signal
amplitude amplitude
B_RXP B_RXN
4 Pin #20 b Pin #21
W
il 100V WM 10.0ps Chl J 1.3 V 6 Oct 2011 TOE 100V M 10.01s Chi F 1.34V 6 Oct 2011

14:43:17

14:43:34
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2. Output signal (cont’d)

Tek SIT 10.0MS7s

15 Acqs
[ T

Tek G 5.00kS/s

2 Acqs
T

Ch I KA

T34V 5 oct 2011
14:46:16

W 5.00[s ChiJ

I

Ol 100V

M5.00ms CAT J 1.34V 6 0ct 2011

14:46:39

C1 High C1 High
3.36V 3.40V
c1 Frell(] €1 Freq
. i B . f| 249.962kHz . ) ...] 96.1760 Hz
el o | Pin #35 o . . Pin #35
+
o 100V M3.00ms Ch1 7 1.34V 60ct 2011 TR T.00V M10.0ms ChiJ  1.33V 6 Oct 2011
14:43:59 14:44:28
Tek STTE 10.0MS/s : 32 Acgs Tek 10.0kS/s . 10 Acqs
T [ T
[ —_— oo ’ C1 High C1 High
: : 3.36V 3.40V
: : C1 Freq » Ci Freg
. ™ sl I . f] 249.090kHz 1.664915kHz
. . Low
. . resolution
B_DATA4 B_DATA4
: : i Pin #36 Pin #36
i
o ooV W35.00[s Chi /1.3 V g 0ct 2011 1Ch | BRI W3.00ms ChiJ 1.34V 60ct 2011
14:45:12 14:45:45
Tek HITE 10.0MS/s : 9 Acqs . Tek 10.0kS/s 4 Acqs
C1 High C1 High
340V 3.36V
: : Cl Freq o : C1 Freq
. Il i PR 250.000kHz [ e . [[<] 908.593 Hz
. . Low
. . ‘ H resolution
e o B_DATA5 i I B_DATAS
d Pin #37 M K Pin #37
I LA
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2. Output signal (cont’d)

Tek SIT 10.0MS7s

10 A
[ T

cqs

Tek 10.0k5/5

12 Acgs
[ T

Ch I KA

W 5.00[s ChiJ

T34V 5 oct 2011
14:48:43

Il

5. 00ms Ch1 J

739V g oct 2011
14:40:06

Wl T1.00V

C1 High C1 High
340V 3.40V
ZS%IOFOrgIl(]H Fl 50c01 4F5r§qH
CLIEL L™ | et DL ™ | e
oot o Pin #38 . ; . Pin #38
m\l MS:.OUMS Chi 7 134V §Qct 2011 TGN 100V MS.OOmS: Ch1 F 1.3V 60ct 2011
14:47:06 14:47:27
Tek STTE 10.0MS/s : 10 Achs Tek 10.0kS/s 4 qus
. L L 1 High . 1 ¢ igh
: : 336V : 3.36V
.{W (W (} .(}. (1 [- .T} [} '{W 24692482 A ” : s I 1 2. d60000kH2
. . Low
| | TP e
B_DATA7 B_DATA7
: d Pin #39 MW H‘ l Pin #39
.
o ooV W35.00[s Chi /1.3 V g 0ct 2011 1Ch | BRI W3.00ms ChiJ 1.34V 60ct 2011
14:47:49 14:48:15
Tek HITE 10.0MS/s : 13 Achs . Tek 10.0kS/s 6 A1gqs
C1 High C1 High
336V 3.52V
: Cl Freq - : C1 Freq
H H H HH I ( 250.038kHz " A - Ww ‘H‘ 333.467 Hz
i O_INTN ' ik o O_INTN
4 Pin #40 : Pin #40
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2. Output signal (cont’d)

Tek EIE 10.0MS/s L 1 Achs

C1Freq
250.110kHz

i

nnnnr

N

O .00V

M35.00us Chi 7

134V 6 ct 2011
14:49:33

O_MISO
Pin #44

Tek G 5.00kS/s

3 Acqs
T

€1 freq
2] 294.0825 Hz

A
il

W 1.00V

M10.0ms Ch1 7 1.33V 6 0ct 2011

14:50:09

O_MISO
Pin #44

11/12




www.qgrtkr.com
IRRP-1110-00218

ORjEMICONDUCTOR

World Class Reliability Testing & Failure Analysis Company

OR EMICONDUCTOR

Ichon Head Office...........ooooviviiiiiiiiiiienn, San 136-1 Ami-ri Bubal-eup Ichon-si Kyoungki-do, 467-701
Tel. 82-31-639-7684, 7617 Fax 82-31-639-7654

CheongjuBranch.................cooeviiiieninnn. 1 Hyangjeong-dong Hungduk-gu Cheongju-si Chung buk, 361-725
Tel. 82-43-280-2748, 7128 Fax 82-43-280-2653

Gumi Branch.............ooooii 171 Imsoo-dong Gumi-si Kyung buk, 730-723
Tel. 82-54-470-1528, Fax 82-54-472-8031

Contact Information (Ichon)
Tel. 82-31-639-7684 (7621)
doseok.ahn@qrtkr.com
dongsung.kim@qrtkr.com
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