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1. Reversion History

Date Content Rev.no | Page
2004.05.02 Initial Version 0
2005.10.10 The format modification to standardization 1 All page
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2. Partsdescription
2.1 Introduction

This product is a multi-functioned filter for EMI/ESD protection with C-R-C structure of type I1, and mainly uses it to
interrupt EMI noise at the end of camera and LCD, and uses to protect ESD of high voltage. Especially, it shows its

excellent reduction characteristics of over 20dB at the 800 ~ 3,000GHz band in the receiving base band of terminal.

2.2 Features
* R-C type 4 channels array filter

* 0508 size
* IEC 61000-4-2 (ESD) Level #4, IEC 61000-4-4 (EFT) Level #4. MSL Level #1

* Multilayer laminated structure

3. Applications
3.1 Basic Theory

R-C filter of IT type passes low frequency signal, and operates with mechanism by reducing high frequency signal

according to frequency characteristics of low pass filter.

Signal Fass Band

Moise
Attenuation
Band

Insertion Loss

Freguency

Fig 1 General frequency characteristics of low pass filter.
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Using such characteristics, it uses wide range of all fields such as removing high frequency spurious, control of
harmonic distortion, and detecting signal, as well as using for eliminating low frequency ripple at the power supply
source. This product uses to remove noise of data line which is causing mal-function for other different types of

circuits as figure 2.

el e e e e e

(a) Data signal including noise (b) Data signal without noise by filter
Fig. 2 Comparing data signal before & after applying filter.
3.2 Main application
* Possible to apply variously for elimination of high frequency noise, and protection of ESD.
* Intercept noise generating from control line and data line of LCD & Camera module.

* Interrupt ESD flowing into the LCD and camera module.

Fig. 3 Application example for cellular phone
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4. Model and Lot description system

Mod€ :

(M
2
3)
4
)
(6)
(7

Lot:

(M
2
3)
4
)
(6)
(7
®)

AVRC 18 S 05 Q 015 100R
@ @ 3 @ © (6) v

R-C Type EMI_ESD filter
Maximum continuous working voltage — Vdc

Series name :

Varistor voltage tolerance- “S” : special order
Chip Size, 05 : 0508 (1.25 x 2.00 mm)
Configuration, Q : Quad array (4 elements)
Capacitance, 015 : C1+C2 = 7.5pF+7.5pF = 15pF
Typical Resistanace, 100R means 100 = 30 Q.

X 000 X X 00 X 00 XX0

@ @) ©) 4 ©) (6) () (8)

Display casting facility

Ceramic Tape product #

Display printing and stacking facility
Display Product Type — P : Mass Production
Produced year
Produced Month
Produced date

ex) A : Jan. , B:Feb. ...

Amotech Internal code

MULTILAYER CHIP EMI-ESD FILTER
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5. Specifications
5.1 Electrical characteristics
Varistor Rdc Cp ..
Ve voltage R series Rdc (@ 1MHz, Cp IR FCut-off er;(l;:i%m
Part No. ¢ (Vn) between tolerance Vims=0.5V) tolerance | (@3V DC) rec;l(lleglcy AT_T Band
@ImADC = 1O® Cl1+C2 (-3dB) - ban
V) ™) (®)) (%) (pF) (%) (MQ) MHz MHz
AVRC 18S 05Q 015 100R 18 30+6 100 +30 7.5+7.5 +30 >10 400 1100~3000
(1) Maximum continuous DC working voltage
(2) Series resistance between input and output
-Typical filter performance
100k wm Frequ:OHN(Ly(HZ) 100M 1G 100k wm FrequlonNc!y(Hz) 100M 1G
S21 parameter Cross-talk
5.2 Mechanical characteristics
- Appearance and dimension
sL
. L
P
Dark Blue
Tooaw W
sw
GL
Unit : mm
L W T GL GW SL SW P
Size 2.05+0.10 1.25£0.10 0.55+0.10 0.25£0.10 0.30+0.10 0.25£0.10 0.25£0.10 0.50+0.10
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5.3 Measurement method

5.3.1 Pin Index

In/Out port P1 P2 P3 P4

G G
In/Out Port P5 P6 P7 P8
Item Measuring Point Condition Equipment
Vn CH 1 : Pl(or P5) - G port ImA DC source Source meter
IR gg g : 11; ggor £ % - g pOllttt 3V DC Source meter
- ralor /) - 4 po LCR meter
Cp CH 4 : P4(or P8) - G port 0.5Vrms @1MHz ( Capacitance meter)
CH1:P1-P5
Rdc CH2:P2-P6 i Source meter
CH3:P3-P7
CH4:P4-P8

5.3.2 Example of Cp, Rdc, IR, Vn measurement.
A) Cp Measurement Procedure (LCR meter — Model name : Agilent 4284A)

1. Turn on the tester.
2. Press Meas_Setup button.
3. Move the arrow and enter the following value :
- FUNC : Cp-D
-FREQ : 1 MHZ
- LEVEL : 500mV

4. Using a high frequency probe, measure P1-G, P2-G, P3-G, P4-G orderly.

B) Rdc Measuring Procedure (Standard source meter — Model name : Keithley 2000)
1. Turn “OFF” the power, then “ON”.

2. Press ‘QQ° of MEAS section

MULTILAYER CHIP EMI-ESD FILTER Amotech Corporation (Rev. 1)
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3. Turn “ON” the “ON/OFF” switch of OUTPUT.

4. Using PIN probe, measure the displayed value from P1-P5, P2-P6. P3-P7, P4-P§ orderly.

C) IR Measuring Procedure (Standard source meter — Model name : Keithley 2000)
1. Turn ‘OFF’ the power, and then turn ‘ON”.
2. Press ‘Q’ of MEAS section.
3. Press ‘Q’ of CONFIG section
4. Select SOURCE, press ENTER, select MANUAL, press ENTER, and then press EXIT to go to MAIN MENU.
5. Press “V’ button of Source section.
6. Press CONFIG button first, then press TRIG button.
7. Select ‘ARM-LAYER’, press ENTER, Select ‘ARM-IN’, press ENTER, select MANUAL, press ENTER
button.
8. Press twice consecutively ‘EXIT’ button to go to Main Menu.
9. Press ‘CONFIG’ button again, and press ‘ON-OFF’ button.
10. Select ‘AUTO-OFF’, press ‘ENTER’, and select ‘ENABLE’, press ‘ENTER’ button, and select ‘ALWAY'S’,
and then press ‘ENTER’.
11. Press once ‘EXIT’ button to go to the Main Menu
12. Set the value of Vsrc as 3V after press EDIT.

13. Using PIN probe, measure P1-G, P2-G, P3-G, P4-G orderly, and press TRIG to measure again.

D) Vn Measuring Procedure (Standard source meter — Model name : Keithley 2000)
1. Turn ‘OFF’ the power, and then turn ‘ON”’.
2. Press ‘V’ of ‘I" MEAS section of SOURCE area.
3. Press CONFIG button first, then press TRIG button.
4. Select ‘ARM-LAYER’, press ENTER, Select ‘ARM-IN’, press ENTER, select MANUAL, press ENTER
button.
5. Press twice consecutively ‘EXIT’ button to go to Main Menu.
6. Press ‘CONFIG’ button again, and press ‘ON/OFF’ button.

7. Select ‘AUTO-OFF’, press ‘ENTER’, and select ‘ENABLE’, press ‘ENTER’ button, and select ‘ALWAYS’,

MULTILAYER CHIP EMI-ESD FILTER Amotech Corporation (Rev. 1)
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and then press ‘ENTER’.

8. Press once ‘EXIT’ button to go to the Main Menu

9. Press blue color of ‘EDIT’ button from the far left to set the values for
Iscc=1 ,and Cmpl=110V.

10. Using PIN probe, measure P1-G, P2-G, P3-G, P4-G orderly, and press TRIG to measure again.

5.3.3 Example of Cut-Off frequency, -20 dB Att. Band measurement.
1. Reflow or hand soldering chip to equip on the PCB for measurement.
2. Connect a network analyzer detect port into the SMA connector of input/output terminal of product.
3. Connect 50ohm terminal into the input/output terminals except for detection input/output terminal.
4. Detect frequency band of under —20dB, —3dB frequency, and insertion loss (Ex. Marker 1) using network

analyzer marker function.

SMA CONNECTOR
Port 1

Port 5

Port 2 Port 6

Port 3 Port 7

rort L gl FPor 8
50 Q Terminal

Fig. 4 Test Board for Filter performance

MULTILAYER CHIP EMI-ESD FILTER Amotech Corporation (Rev. 1)
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6. Reliabilitiesand Test conditions

Parameter Test Test methods and remarks Test requirement
ESD IEC 61000-4-2
C=150 pE 1. ESD Level : £8KV(Contact) , Interval : 1sec 1.d | Vn | /Vn<15%
R=3301;2’ 2. Mode : Contact discharge(Level 4) 2. No visible Damage.

Environmental
reliability

3. Method : Both 5 times in positive/negative direction

Thermal Shock

Condition for 1 cycle

1 step : Min. 40 , 30+3 min.

2 step : Max. +125 , 3043 min.

Number of cycles : 30 times

Place for 48+2hrs at room temp. condition, then measure

o =

-d|vn[/vn=10%
. No visible Damage.

Low temp. resistance

—_

.Temp. :-40 £ 5
2. time : 1000 + 24 hrs
3. Place for 24+2hrs at room temp. condition, then measure

o =

.d|vn|/vn=10%
. No visible Damage.

High temp. resistance

—_

.Temp : +125+5
2. Time : 1000 + 24 hrs
3. Place for 24+2hrs at room temp. condition, then measure

N =

.d|vnl/vn=10%
. No visible Damage.

Heat resistance

.Temp. : +85£5

. Time : 1000 + 48 hrs

. Applied voltage : Vdc

. Place for 24+2hrs at room temp. condition, then measure

AW N —

N =

.d|vnl/vn=10%
. No visible Damage.

High Temp. &
Humidity resistance

Temp. : +85£5

. Humidity : 85+ 5 % RH.

. Time : 1000 + 24 hrs

. Applied voltage : Vdc

. Place for 24+2hrs at room temp. condition, then measure

DNk W~

N =

.d|vnl/vn=10%
. No visible Damage.

PCT
(Pressure cooker test)

Temp : +121+2

. Humidity : 100% RH.

. Atmosphere : 2 atm

. Time : 60 hrs

. Place for 24+2hrs at room temp. condition, then measure

wmBs W=

N =

-d|vn|/vn<10%
. No visible Damage.

Humidity Test

. Temp. : +60 £ 5

. Humidity : 90 = 5 % RH.

. Time : 1000 + 48 hrs

. Place for 24+2hrs at room temp. condition, then measure

AW N —

N =

.d|vnl/vn=10%
. No visible Damage.
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/

PVB SMD PAD

2. No visible Damage.

Parameter Test Test methods and remarks Test requirement
1. Test Machine : Solder Bath At least 95% of terminal
Solderability 2. Temp. : 230+5 electrode is covered by new
3. Time : 2s solder
Resistance to soldering 1. Test M?chme : Solder Bath 1.d | Vn ‘ /Vn<10%
heat 2. Temp. : 260 £ 5 2. No visible Damage
3. Time : 10+0.5s ' '
1. Wrap: 2 mm
2. Speed: 0.5 mm/sec
3. Duration: 10sec
20mm
s
40mmz R340 | ‘
. 1.d|Vn|/Vn<10%
M echanical Bending strength / 2. No visible Damage.
Re||ab|||ty <‘)\ ‘ ‘\‘ T 2mm
‘ 45x1mm ' 45+1mm !
4. The measurement shall be made with board in the bent
position
1. Applied force on SMD chip by fracture from PCB
Adhesive strength S S e - I. Strength>1.6 Kef (10N)
& 4 q

MULTILAYER CHIP EMI-ESD FILTER
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7. Soldering Condition
7.1 Soldering condition
A. Lead Free Solder paste
Solder paste :  Sn/Ag/Cu = 96.5/3.0/0.5
1A=
- Our chip varistors are designed for reflow soldering only. Do not use flow soldering.
- Use non-activated flux (Cl content 0.2% max.).
- Follow the recommended soldering conditions to avoid varistor damage.
7.2 PCB pattern design condition (recommended)
- I -
A - e
1
im i
ot
1
wl i
T il
! T
1
(Unit : mm)
SIZE A B C D E F G H I
2012
(0805) 0.3 0.42 0.5 1.17 0.55 0.25 0.4 0.35 2

MULTILAYER CHIP EMI-ESD FILTER
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8. Sructureand Materials

8.1 Structure and materials specification

8.2 Equivalent circuit

Over-glazing layer

External Electrode

Body

Internal electrode
External electrode
Plate layer
Resistance layer

Overglazing Layer

Resistance layer

Ni plating layer

Sn plating layer

Ceramic Body External Electrode

Internal Electrode

ZnO Based Ceramics
Ag—Pd

Ag —Ni— Sn

Ni I ,Sn 2
RuO, - Glass- Ag
Epoxy

Input

—— 7.5pF

AV

100Q

7.5pF——

Output

9. Cautions

1. Storage environment : -5~40

temperature, 70% humidity (MSL Level 1)

2. Do not use in high temperature/high humidity and a corrosive atmosphere like sulfide, chloride gas which could

damage the solderability.

3. Do not expose varistor to mechanical shock to avoid crack.

4. Use chips within 6 months. If over 6 months, check solderability before use.

MULTILAYER CHIP EMI-ESD FILTER
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10. Packaging specification
10.1 Carrier tape Specification

10.1.1 Size
. H .
£ .
' | | . i -_I
II| _.-.-.\_HH. .-"'r-:_-“".h ! II E
i I --.I.-d. -‘I{-.- -!---'---' -ll_=_ - Top
II Y Sy 1 I'. D e T
| Frx ! i
hemete bl ot Ji3
| Lili / AR
1 I £ e
F it i L
Hottam
a1 4]]
lape
A B C D E F G H J T T1
Spec. 1.550 2.30 8.00 3.50 1.75 2.00 2.00 4.00 1.55 0.68 0.1
Tolerance +0.05 | +0.05 | £0.10 | +0.05 | £0.05 | £0.05 | £0.05 | £0.10 | £0.03 | £0.10 | Max.
10.1.2 Chip Locations
Empty Section Packed part Empty Section Unsealed section
|_.'45 pitch Min. ole -| 45 pitch Min. 20 pitch Min.
- -

-th[wD”m E ._ - .[._D j'-

End

10.1.3 Materials

Start

1) Paper carrier tape : Laminated virgin pulp

2) Top tape : Polyester film

3) Bottom tape : Adhesive coated paper

MULTILAYER CHIP EMI-ESD FILTER
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10.2 Reel Specification

10.2.1 Size
—»| «WIDTH
A
DIA | | CORE DIA
4
Unit : mm
ITEM DIA WIDTH CORE DIA HOLE
SIZE 178.0+£0.5 9.0+0.5 60.0+1.0 13.2+0.3
10.2.2 Label adherence and winding direction
Prodution Label hODODODO DODO)
il h Unreeling
i . ‘
o T ey
I Laminating type | ) i o )
| Top tape R ,,:
_ ,/ L %,
/ N

Check Label

10.2.3 Material

Laminating type
Bottom tape

Lead Free Label

End tape A
(Polypropylene) ="

1) Plastic reel : GPPS (General Purpose Poly Styrene) resin

MULTILAYER CHIP EMI-ESD FILTER
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10.3 Box packaging Specification
10.3.1 Small Box
Size : 85 (W) x 85 (D) x 65 (T) (mm)

Quantity : 5 reel (4,000 ea/reel X 5 reel = 20,000 ea)

Lead Free Label

AMOTECH CO., LTD /

10.3.2 Medium Box
Size : 200 (W) x 375 (D) x 205 (T) (mm)

Quantity : 5 small boxes(20,000 ea/ small boxes x 5 small boxes 100,000 ea)

Lead Free Label

Production Label /

10.3.3 Large Box

Size : 375 (W) x 390 (D) x 205 (T) (mm)
Quantity : 10 small boxes (20,000 ea/ small boxes x10 small boxes 200,000 ea)

Lead Free Label

Production '/
@ Of2El 4 7

Liaroad Malerw i "ElEE we

MULTILAYER CHIP EMI-ESD FILTER
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A. Rdliability Test Reports

Reliability Test Report I

Model No.: AVRC 18S 05Q 015 100R
Lot No. : W217CP04G23DB

2005. 8. 23

AMT-D-041(A4 AMOTECH AMECS

MULTILAYER CHIP EMI-ESD FILTER Amotech Corporation (Rev.1)
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1. ESD Test

Reliability Test Data Sheet

Test ltem ESD / / /
Products Name R-Varistor Tested C 8KV, 150pF, 330Q, 10time
Model No. AVRC 18S 05Q 015 100R Tested £5D Simulator
Lot No. W217CP04G2308 & Instrument
Tested Period 2005. 8. 17 Tested by QA Dept. Han Ga Na
Date Initial Final
2005. 4. 22 2005. 4. 22
Item P-Vn(V) | N-vn(v) | P=iL( ) | N4L( ) | IR( ) RDC P-Vn(V) | N-vn(V) PVn N-vn | P-IL( ) | NALC ) | IRC ) RDC
SPEC 24~36 24~36 204 204 10t 70-130 24~-36 2436 15%4 15%4 204 204 10t 70-130
1 29.65 29.90 0.022 0.014 3401 94 28.23 271.57 —4.79 -7.79 13.02 1.282 365 94
2 20.34 20.66 0.007 0.073 1199 101 27.98 27.15 —4.64 -8.46 12.710 1.230 373 101
3 20.75 30.39 0.017 0.015 6147 % 27.91 27.88 -6.18 -8.26 6.382 0.5%5 866 %
4 29.05 20.22 0.065 0.072 2045 94 26.94 27.2 —7.26 —6.84 29.465 1.960 121 94
5 20.65 30.07 0.003 0.035 6650 97 28.87 27.89 -2.63 -7.25 2.080 0.481 2077 97
6 28.98 29.53 0.043 0.055 4477 103 28.02 27.40 -3.31 —7.21 4.344 0.636 1200 103
7 29.02 29.27 0.039 0.053 13668 104 27.83 27.15 —4.10 —7.24 5.902 0.661 1186 104
8 29.66 30.10 0.040 0.021 28802 %5 20.03 28.44 -2.12 -5.51 2.246 0.474 3610 %5
9 30.59 30.45 0.054 0.089 4929 100 28.02 28.80 -8.40 -5.42 16.287 2.085 308 100
10 30.16 30.56 0.080 0.087 4484 N9 28.64 28.66 -5.04 —6.22 7.987 1.375 660 N9
11 30.67 30.84 0.065 0.070 7737 R 28.60 28.95 -6.75 -6.13 13.886 1.736 670 R
12 30.95 3L.04 0.044 0.111 6107 B 28.30 29.09 -8.56 —6.28 46.389 4.157 11 5
13 30.12 30.40 0.007 0.013 21780 9B 29.29 28.73 -2.76 -5.49 3.566 0.558 1288 9B
14 29.65 20.75 0.006 0.065 20799 100 28.92 27.83 2.46 -6.45 4.819 0.619 800 100
15 29.81 30.22 0.008 0.003 8622 %6 28.54 27.70 —4.26 -8.34 6.798 0.944 600 %6
16 30.26 30.44 0.041 0.015 12074 R 29.21 28.49 -3.47 -6.41 5.509 0.602 968 R
17 29.94 30.47 0.048 0.017 20922 0 28.92 28.62 -3.41 -6.07 5.217 0.802 805 0
18 29.49 30.01 0.060 0.019 6795 9B 28.52 27.68 -3.29 —7.76 6.103 0.897 794 B
19 30.04 30.55 0.000 0.001 7913 93 20.28 28.38 -2.53 -7.10 4.136 0.573 1237 9B
20 30.32 30.96 0.001 0.043 3088 89 29.66 28.82 -2.18 —6.91 2.652 0.389 2323 89
21 20.77 30.45 0.136 0.125 7314 <) 27.02 27.76 -9.24 -8.83 70.456 3.743 64 8
22 29.36 20.72 0.087 0.102 5570 21.75 28.10 -5.48 -5.45 12.492 1.637 454 89
23 29.43 29.57 0.085 0.005 5069 97 27.05 27.95 -8.09 -5.48 22.077 2.666 202 97
24 30.78 30.82 0.026 0.044 2048 R 28.20 28. -8.38 -6.26 16.179 2.155 320 R
25 29.74 29.99 0.001 0.069 10798 98 28.81 28.04 -3.13 —6.50 8.148 0.965 494 98
26 29.77 30.23 0.012 0.043 10651 97 29.11 27.89 —2.22 —7.74 2.880 0.592 1541 97
27 20.25 20.77 0.031 0.009 8825 91 28.79 27.64 -1.57 -7.15 2.082 0.458 2649 91
28 30.25 30.80 0.046 0.045 6603 86 27.15 28.47 -10.25 —7.56 8.813 0.532 705 86
29 29.34 29.77 0.040 0.048 8201 98 28.58 27.97 -2.59 —6.05 6.261 1.111 862 98
30 30.14 30.66 0.014 0.004 12972 9B 20.72 28.58 -1.39 -6.78 1.427 0.305 2750 9B
31 29.94 30.90 0.008 0.048 17750 9 29.33 28.73 -2.04 —7.02 1.857 0.361 2383 9
32 30.27 30.75 0.049 0.018 2645 o 29.40 28.59 -2.87 -7.02 2.681 0.52 804 9
33 20.47 29.00 0.038 0.234 8619 102 27.64 27.73 -6.21 —-4.38 34.703 2.146 16 102
34 29.06 29.58 0.052 0.015 7505 107 27.93 27.96 -3.89 —5.48 3.063 0.617 1837 107
35 20.85 30.53 0.010 0.059 94312 100 20.12 28.02 -2.45 -8.22 2.558 0.457 2027 100
36 29.80 30.54 0.015 0.021 874 98 29.04 28.12 —2.55 —7.92 4.628 0.741 632 98
37 30.07 30.79 0.045 0.010 3048 91 29.10 28.81 -3.23 —6.43 3.572 0.652 1487 91
38 29.58 30.17 0.008 0.021 18926 100 28.79 27.89 -2.67 -7.56 5.660 0.79% 614
39 29.87 30.50 0.055 0.009 122873 107 28.94 28.26 -3.11 —7.34 6.183 0.712 5%
40 30.44 30.65 0.005 0.010 2012 97 20.82 28.94 —2.04 -5.58 2.559 0.480 2040
Min 28.98 29.00 0.000 0.001 874 83 26.94 27.15 -10.25 -8.83 1.427 0.305 64
Max 30.95 31.04 0.136 0.234 122873 107 29.82 29.09 -1.39 —4.38 70.456 4.157 3610
Avg 29.83 30.23 0.035 0.048 13754 96 28.55 28.17 —4.29 —6.80 10.445 1.095 1118 96
STD 0.49 0.52 0.030 0.045 23164 5 0.76 0.54 2.39 1.02 13.610 0.887 921 5
PpK
Remarks
Judgements

AMT-D-041(A4)

AMOTECH AMECS

2004-08-17(REV.0)
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Reliability Test Data Sheet ]
I
Test Iltem ESD / / /
Products Name R-Varistor Tested Conditions 8KV, 150pF, 3300, 10time
Model No. AVRC 18S 05Q 015 100R Tested £SD Simulator
Lot No. W217CP04G23DB & Instrument
Tested Period 2005. 8. 17 Tested by QA Dept. Han Ga Na
Date Initial Final
2005. 4. 22 2005. 4. 22
Item P-Vn(V) | N-Vn(V) | P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) | N-Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR( ) RDC
SPEC 24—~36 24~36 204 204 101 70-130 24~36 2436 15%4 15%.1 204 204 101 70-130
41 29.70 29.87 0.005 0.014 11333 105 28.68 27.86 -3.43 -6.73 5.893 0.85%6 711 105
42 30.00 30.83 0.005 0.016 12022 106 29.58 28.44 -1.40 -7.75 1.548 0.379 6735 106
43 29.36 30.46 0.060 0.024 6736 108 28.43 28.27 -3.17 -7.19 3.663 0.530 1474 108
44 30.37 30.75 0.046 0.052 8255 100 29.67 28.69 -2.30 -6.70 3.780 0.511 1453 100
45 20.57 30.39 0.087 0.058 10002 104 27.05 28.21 -8.52 =7.17 8.547 0.521 1396 104
46 29.46 29.85 0.005 0.002 9082 107 28.96 21.75 -1.70 -7.04 0.876 0.253 1558 107
47 28.80 20.49 0.007 0.044 14031 106 26.73 27.30 -7.19 -7.43 9.686 0.623 565 106
48 20.61 30.82 0.066 0.085 14369 97 27.67 20.05 -6.55 -5.74 4.665 0.366 327 97
49 30.14 30.37 0.029 0.044 12063 95 29.35 29.45 -2.62 -3.03 3.083 0.571 1619 95
50 20.28 20.95 0.014 0.065 14395 101 28.44 27.90 -2.87 -6.84 6.625 1.026 991 101
51 29.85 30.40 0.045 0.005 7122 91 28.66 27.58 -3.99 -9.28 8.558 0.821 598 91
52 30.08 30.50 0.062 0.073 9436 83 28.52 28.33 -5.19 -7.11 12.174 0.970 291 83
53 2841 28.82 0.089 0.086 6844 2 25.56 26.19 -10.03 -9.13 50.208 2.301 7% 2
54 29.34 30.02 0.058 0.012 11284 82 28.60 27.62 -2.52 -7.99 2.909 0.530 1164 82
55 29.57 30.11 0.040 0.037 15303 8L 29.12 28.00 -1.52 -7.01 1572 0.366 1102 8L
56 20.62 20.94 0.004 0.065 10829 80 28.92 28.50 -2.36 -4.81 3.859 0.603 603 80
57 29.47 29.62 0.025 0.023 11149 86 27.73 28.26 -5.90 —4.59 5.094 0.708 1397 86
58 29.66 30.12 0.006 0.043 5865 87 2031 28.37 -1.18 -5.81 1153 0.330 2907 87
59 29.20 20.66 0.321 0.077 6960 86 28.63 27.90 -1.95 -5.93 3.761 0.472 961 86
680 29.41 29.87 0.064 0.066 9801 8L 28.46 27.61 -3.23 -7.57 6.063 0.825 543 8L
61 29.09 20.36 0.048 0.013 17175 80 28.12 27.78 -3.33 -5.38 9.423 0.967 480 80
62 28.99 29.61 0.051 0.004 9349 0 28.26 27.44 -2.52 -7.33 3.943 0.663 697 20
63 28.93 29.51 0.046 0.055 15566 89 28.15 27.27 -2.70 -7.59 3.842 0.554 1717 89
64 28.69 28.99 0.072 0.027 26860 83 27.29 27.09 -4.88 -6.55 11.734 1.410 451 83
65 29.27 29.39 0.014 0.022 6447 % 28.37 27.91 -3.07 -5.04 6.172 1.137 809 9%
66 29.39 30.01 0.044 0.017 10656 104 28.63 27.71 -2.59 -7.66 3.082 0.610 1582 104
67 30.02 30.66 0.014 0.057 18645 104 20.37 28.71 -2.17 -6.36 2.149 0.374 8314 104
68 29.29 29.81 0.010 0.071 4921 100 26.13 27.80 -10.79 -6.74 25.202 1.254 175 100
69 30.91 31.56 0.055 0.002 10412 % 30.17 29.46 -2.39 -6.65 1704 0.342 1994 %
70 30.00 30.39 0.008 0.003 13132 102 20.17 28.16 -2.77 -7.34 4.427 0.507 1208 102
71 29.21 29.84 0.043 0.051 5393 104 28.00 27.84 -4.14 -6.70 10.767 1152 473 104
72 29051 30.56 0.027 0.040 2137 % 28.31 28.65 -4.07 -6.25 5.257 0.639 778 %
73 29.51 20.82 0.041 0.035 8256 97 26.30 27.65 -10.88 -7.28 54.464 3.371 51 97
74 29.24 29.87 0.060 0.013 14814 102 28.32 28.51 -3.15 -4.55 2.512 0.421 8783 102
75 29.66 20.99 0.007 0.041 6534 103 28.78 27.98 -2.97 -6.70 4.045 0.515 1142 103
76 29.94 30.30 0.003 0.003 7637 97 29.21 28.37 -2.44 -6.37 3.254 0.591 1981 97
yed 29.66 30.07 0.058 0.017 31611 9 28.97 28.20 -2.33 -6.22 4.437 0.643 901 9
78 20.55 30.13 0.034 0.027 16124 101 28.92 27.86 -2.13 -7.53 1725 0.348 1869 101
79 28.84 29.45 0.006 0.044 8221 97 27.87 27.45 -3.36 -6.79 4.752 0.644 1232 97
80 29.29 20.45 0.027 0.051 6232 100 27.85 27.97 -4.92 -5.03 8.909 0.792 541 100
Min 28.41 28.82 0.003 0.002 2137 80 25.56 26.19 -10.88 -9.28 0.876 0.253 51 80
Max 30.91 31.58 0.321 0.088 31611 108 30.17 29.46 -1.18 -3.03 54.464 3.371 8783 108
Avg 29.50 30.02 0.041 0.036 11163 95 28.36 28.03 -3.88 -6.62 7.888 0.762 1543 95
STD 0.47 0.54 0.051 0.024 5641 9 0.98 0.61 2.49 1.21 11.208 0.566 1957 9
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2. Thermal Shock Test

Reliability Test Data Sheet

Test Item Thermal shock / / /
Products Name R-Varistor Tested Conditions (-40°C/30min, 125°C/30min) X 30times
Model No. AVRC 188 05Q 015 100R i
e, w217cpo§;2305 Tested Equipment Thermal shock Chamber
Tested Period 2005. 8. 18 ~ 2005. 8. 19 Tested by QA Dept. Han Ga Na
Date Initial Final
2005. 8. 18 2005. 8. 19
Item P-Vn(V) N-Vn(V) P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) [ N-Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR(C ) RDC
SPEC 24~36 24~36 201 204 10t 70-130 24~36 24~36 10% 4 10% 1 201 204 10t 70-130
1 26.46 27.51 0.025 0.029 1086 101 28.41 28.74 7.37 4.47 0.037 0.024 1374 101
2 27.07 27.81 0.004 0.063 1183 104 27.88 27.69 2.99 -0.43 0.022 0.038 1540 102
3 26.80 26.79 0.067 0.048 977 104 28.68 28.17 7.01 5.15 0.004 0.019 1401 102
4 25.85 27.23 0.038 0.034 1405 101 28.06 28.12 8.55 3.27 0.055 0.023 1039 101
5 26.98 27.47 0.004 0.014 1318 98 27.97 27.52 3.67 0.18 0.031 0.069 1373 106
6 25.89 26.05 0.039 0.067 1189 83 27.83 26.76 7.49 2.73 0.061 0.039 1225 103
7 26.31 27.12 0.071 0.046 1428 104 27.83 27.61 5.78 1.81 0.048 0.044 1028 100
8 26.48 27.35 0.041 0.012 1308 99 28.37 27.73 7.14 1.39 0.038 0.062 1153 102
9 27.04 27.33 0.071 0.037 1346 105 27.42 26.51 1.41 -3.00 0.000 0.008 1500 93
10 25.78 26.52 0.011 0.022 1004 102 24.81 24.61 -3.76 -7.20 0.029 0.031 1377 94
11 25.59 26.40 0.064 0.018 795 106 26.38 26.01 3.09 -1.48 0.057 0.086 1141 95
12 25.89 26.31 0.042 0.014 1229 101 27.59 27.46 6.57 4.37 0.014 0.091 940 92
13 26.71 27.10 0.005 0.066 1376 107 26.26 26.06 -1.68 -3.84 0.069 0.000 1291 98
14 25.66 26.63 0.058 0.009 1475 93 25.99 25.95 1.29 -2.55 0.020 0.013 1202 92
15 25.48 26.43 0.003 0.037 1259 107 26.42 25.93 3.69 -1.89 0.106 0.179 916 104
16 27.20 27.93 0.081 0.055 943 102 26.83 27.16 -1.36 -2.76 0.053 0.069 1010 99
17 26.96 27.65 0.036 0.065 1258 89 26.92 26.45 -0.15 —-4.34 0.034 0.024 1282 97
18 25.92 26.89 0.049 0.011 1276 102 27.00 26.78 4.17 -0.41 0.041 0.039 1361 99
19 26.53 27.31 0.019 0.066 1347 100 27.07 26.51 2.04 -2.93 0.052 0.047 1086 97
20 25.39 26.99 0.009 0.043 1044 94 27.19 27.15 7.09 0.59 0.048 0.082 925 102
21 26.41 27.10 0.018 0.031 1198 99 27.15 26.91 2.80 -0.70 0.023 0.023 1260 97
22 26.63 26.97 0.073 0.040 988 96 26.91 26.84 1.05 -0.48 0.004 0.054 1158 106
23 25.80 26.68 0.085 0.024 1539 107 27.58 27.06 6.90 1.42 0.097 0.021 1351 97
24 27.11 27.30 0.019 0.002 1308 100 26.79 27.01 -1.18 -1.06 0.000 0.038 900 104
25 27.33 28.45 0.022 0.034 1243 98 26.65 26.72 -2.49 -6.08 0.030 0.009 1179 97
26 25.64 26.13 0.011 0.064 1322 107 26.16 25.89 2.03 -0.92 0.024 0.059 1318 102
27 27.38 28.35 0.096 0.121 992 88 26.21 26.31 -4.27 =7.20 0.065 0.022 1080 100
28 27.66 28.17 0.039 0.069 1015 106 26.44 26.21 -4.41 -6.96 0.057 0.005 1338 92
29 26.41 27.39 0.029 0.008 1181 102 26.31 26.04 -0.38 -4.93 0.028 0.014 1348 99
30 25.22 26.24 0.002 0.024 982 109 26.58 25.87 5.39 -1.41 0.003 0.058 898 90
31 26.64 27.73 0.033 0.026 952 106 25.82 25.60 -3.08 -7.68 0.011 0.009 1658 103
32 27.15 27.59 0.032 0.041 1172 94 26.74 26.76 -1.51 -3.01 0.009 0.003 1283 100
33 25.41 26.78 0.061 0.035 867 100 26.39 26.06 3.86 -2.69 0.031 0.037 1521 99
34 25.22 26.59 0.048 0.065 1302 102 26.58 26.49 5.39 —-0.38 0.010 0.024 986 97
35 25.35 26.35 0.054 0.000 1498 108 26.88 26.90 6.04 2.09 0.006 0.031 1325 93
36 25.20 26.22 0.012 0.018 1061 96 26.23 26.43 4.09 0.80 0.032 0.053 1390 96
37 24.50 24.98 0.009 0.051 1596 96 26.62 26.40 8.65 5.68 0.036 0.046 1073 96
38 24.54 25.89 0.044 0.006 969 98 26.02 25.01 6.03 =-3.40 0.052 0.007 1251 98
39 25.65 26.23 0.005 0.010 1156 94 25.06 24.94 -2.30 =4.92 0.051 0.016 1037 102
40 26.86 27.19 0.022 0.029 976 99 26.13 26.41 -2.72 -2.87 0.027 0.058 1064 96
Min 24.50 24.98 0.002 0.000 795 83 24.81 24.61 -4.41 -7.68 0.000 0.000 898 90
Max 27.66 28.45 0.096 0.121 1596 109 28.68 28.74 8.65 5.68 0.106 0.179 1658 106
Avg 26.20 26.98 0.036 0.036 1189 100 26.85 26.62 2.56 -1.29 0.035 0.039 1215 99
STD 0.80 0.72 0.026 0.025 196 6 0.86 0.87 3.94 3.48 0.025 0.033 194 4
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3. Low Temperature Storage Test

Reliability Test Data Sheet

Test Item Low Temperature / / /
Products Name R-Varistor Tested Conditions -40x5°C,1000hrs

Model No. AVRC 18S 05Q 015 100R Tested Equipment Low Temp. Chamber

Lot No. W217CP04G23DB & Insrument )
Tested Period 2005. 6. 25 ~ 2005. 8. 16 Tested by QA Dept. Han Ga Na
Date Initial Final
2005. 6. 25 (t=0) 2005. 8. 16 (t=1000hrs)

Item P-vVn(V) N-Vn(V) P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) N-Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR( ) RDC
SPEC 24~36 24~36 204 204 101 70-130 24~36 24~36 10% 4 10% 4 201 204 101 70-130
1 28.12 28.32 0.023 0.021 1187 96 27.07 27.38 -3.73 -3.32 0.029 0.044 1027 92
2 27.14 27.19 0.016 0.071 1283 98 26.25 26.77 -3.28 -1.54 0.026 0.078 1191 100
3 27.28 27.45 0.014 0.065 824 96 26.50 26.89 -2.86 -2.04 0.009 0.065 707 104
4 27.10 27.48 0.047 0.012 1153 94 26.96 27.22 -0.52 -0.95 0.006 0.071 1034 99
5 27.55 27.17 0.010 0.004 1138 95 27.74 27.85 0.69 2.50 0.023 0.047 1432 98
6 25.49 26.11 0.003 0.005 840 105 27.20 27.33 6.71 4.67 0.029 0.055 1134 90
7 26.60 26.84 0.203 0.166 1536 88 27.53 27.84 3.50 3.73 0.195 0.180 709 105
8 26.06 26.44 0.061 0.059 1063 90 27.47 27.64 5.41 4.54 0.046 0.040 957 105
9 26.39 26.23 0.064 0.038 906 97 26.61 26.94 0.83 2.71 0.026 0.107 1594 103
10 26.68 27.10 0.027 0.071 1125 97 25.85 26.28 -3.11 -3.03 0.064 0.021 866 93
11 27.09 27.26 0.018 0.038 1062 108 26.90 26.96 -0.70 -1.10 0.014 0.047 1374 97
12 27.35 27.44 0.028 0.319 1282 103 27.12 27.48 -0.84 0.15 0.033 0.363 1447 92
13 28.67 28.85 0.011 0.039 1245 102 27.44 27.72 -4.29 -3.92 0.018 0.053 1023 97
14 27.13 27.49 0.039 0.030 1133 107 26.95 26.97 -0.66 -1.89 0.044 0.048 1265 103
15 27.64 27.88 0.060 0.017 911 107 27.05 27.57 -2.13 -1.11 0.023 0.027 1080 96
16 28.30 28.47 0.024 0.069 1149 95 28.53 28.85 0.81 1.33 0.044 0.025 1094 110
17 25.95 26.11 0.019 0.073 1036 94 27.62 27.94 6.44 7.01 0.053 0.027 1125 114
18 26.15 26.47 0.007 0.055 1103 102 27.39 27.83 4.74 5.14 0.018 0.009 1216 95
19 26.03 26.34 0.002 0.070 1240 105 26.90 27.27 3.34 3.53 0.023 0.082 1090 100
20 24.81 24.89 0.096 0.012 1754 95 27.03 27.25 8.95 9.48 0.094 0.022 1422 97
21 27.10 27.17 0.035 0.037 1480 107 27.15 27.44 0.18 0.99 0.025 0.073 899 97
22 26.81 27.08 0.009 0.069 1296 94 26.43 26.97 -1.42 -0.41 0.003 0.009 1223 87
23 26.03 26.13 0.021 0.073 1129 91 26.82 27.24 3.03 4.25 0.027 0.080 1128 103
24 26.77 26.98 0.035 0.051 1186 99 26.39 26.74 -1.42 -0.89 0.042 0.011 888 98
25 27.36 27.55 0.005 0.133 1100 107 27.57 27.80 0.77 0.91 0.087 0.045 980 105
26 27.64 27.96 0.034 0.028 1380 102 27.64 27.71 0.00 -0.89 0.056 0.011 1154 104
27 27.57 27.93 0.017 0.065 1080 101 27.86 28.21 1.05 1.00 0.059 0.011 991 103
28 27.62 27.95 0.201 0.031 1566 98 27.17 27.33 -1.63 -2.22 0.106 0.057 939 96
29 27.76 27.99 0.068 0.036 1096 98 27.42 27.60 -1.22 -1.39 0.037 0.074 1261 103
30 27.49 27.68 0.018 0.061 1326 93 27.04 27.43 -1.64 -0.90 0.061 0.013 1467 98
31 26.89 27.17 0.108 0.095 826 101 27.16 27.25 1.00 0.29 0.012 0.039 1142 100
32 27.28 27.50 0.075 0.026 1034 105 27.06 27.20 -0.81 -1.09 0.037 0.020 1295 95
33 26.30 26.73 0.018 0.039 1097 111 28.03 28.32 6.58 5.95 0.012 0.072 1325 98
34 26.64 26.87 0.012 0.030 1011 99 27.89 28.32 4.69 5.40 0.075 0.031 1082 98
35 26.06 26.26 0.041 0.038 1180 94 27.65 27.92 6.10 6.32 0.029 0.044 1278 99
36 26.14 26.53 0.042 0.085 660 93 27.48 27.72 5.13 4.49 0.073 0.039 1081 110
37 27.20 27.58 0.053 0.015 1278 103 27.00 26.87 -0.74 -2.57 0.043 0.066 999 97
38 25.92 25.82 0.052 0.056 939 101 26.94 27.25 3.94 5.54 0.104 0.064 1245 96
39 27.41 21.55 0.058 0.023 1035 118 27.25 27.47 -0.58 -0.29 0.029 0.070 1075 95
40 27.04 26.94 0.003 0.105 1444 93 27.17 27.43 0.48 1.82 0.024 0.110 1177 103
41 25.93 26.14 0.041 0.026 1277 102 26.67 27.14 2.85 3.83 0.050 0.064 1441 98
42 26.34 26.55 0.012 0.037 1217 86 26.65 26.85 1.18 1.13 0.005 0.041 1163 103
43 25.67 25.87 0.056 0.015 1040 102 27.52 27.79 7.21 7.42 0.058 0.037 1540 95
44 26.21 26.29 0.066 0.052 1387 101 271.72 28.09 5.76 6.85 0.060 0.049 1444 105
45 26.21 25.99 0.062 0.059 1309 102 27.02 27.29 3.09 5.00 0.038 0.069 1485 103
46 26.23 26.30 0.183 0.011 1320 96 26.77 27.00 2.06 2.66 0.171 0.014 1236 100
47 25.33 25.34 0.076 0.457 1440 106 26.86 27.28 6.04 7.66 0.076 0.316 950 104
48 26.80 26.49 0.016 0.069 1132 103 25.93 26.14 -3.25 -1.32 0.046 0.081 1277 99
49 26.66 26.86 0.274 0.080 1327 95 26.33 26.56 -1.24 -1.12 0.267 0.019 1412 97
50 27.14 27.17 0.038 0.026 1247 99 26.73 26.87 -1.51 -1.10 0.075 0.033 1155 98
51 27.79 28.06 0.145 0.020 1251 91 26.26 26.02 -5.51 -7.27 0.268 0.014 1267 101
52 28.01 28.31 0.029 0.008 1438 107 27.67 27.92 -1.21 -1.38 0.013 0.028 1342 95
Min 24.81 24.89 0.002 0.004 660 86 25.85 26.02 -5.51 =7.27 0.003 0.009 707 87
Max 28.67 28.85 0.274 0.457 1754 118 28.53 28.85 8.95 9.48 0.268 0.363 1594 114
Avg 26.82 27.01 0.051 0.061 1183 99 27.10 27.37 1.12 1.43 0.055 0.060 1176 99
STD 0.81 0.83 0.057 0.075 206 6 0.54 0.55 3.45 3.59 0.057 0.065 204 5
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4. High Temperature Sorage Test

Reliability Test D

ata Sheet

Test Item High Temperature / / /
Products Name R-Varistor Tested Conditions 125+5°C, 1000hrs
Model No. AVRC 18S 05Q 015 100R Te;telgsfr?::':zr:tem High Temp. Chamber
Lot No. W217CP04G23DB
Tested Period 2005. 6. 25 ~ 2005. 8. 16 Tested by QA Dept. Han Ga Na
Date | initial Final
2005. 6. 25 (t=0) 2005. 8. 16 (t=1000hrs)

Item P-Vn(V) | N=Vn(V) | P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) | N=Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR( ) RDC
SPEC 24~36 24~36 204 204 101 70-130 24~36 24~36 10%4 10%4 204 204 101 70-130
1 26.97 26.78 0.039 0.012 1035 106 28.31 28.54 4.97 6.57 0.061 0.003 1303 97
2 26.94 26.27 0.030 0.034 1463 97 27.65 27.81 2.64 5.86 0.017 0.047 1199 95
3 26.93 26.93 0.039 0.039 1315 101 26.78 26.84 -0.56 -0.33 0.017 0.042 811 111
4 27.04 26.19 0.003 0.026 1374 103 28.42 28.78 5.10 9.89 0.047 0.036 1368 94
5 26.59 26.99 0.035 0.181 1216 94 28.67 28.63 7.82 6.08 0.045 0.045 1218 99
6 26.79 27.22 0.045 0.024 1159 99 28.11 28.36 4.93 4.19 0.080 0.023 1223 93
7 26.01 26.14 0.043 0.023 1325 105 27.98 28.29 7.57 8.22 0.039 0.097 1241 111
8 26.55 26.68 0.015 0.012 1006 101 28.82 28.88 8.55 8.25 0.070 0.087 1350 100
9 26.46 26.47 0.066 0.017 1216 111 26.40 26.45 -0.23 -0.08 0.048 0.076 1339 105
10 26.79 27.15 0.028 0.066 1404 100 25.79 25.57 -3.73 -5.82 0.036 0.028 1249 103
11 27.70 27.86 0.022 0.053 1004 103 25.85 26.26 -6.68 -5.74 0.014 0.056 1247 114
12 271.22 27.50 0.099 0.069 992 93 26.48 26.74 =-2.72 -2.76 0.171 0.072 1130 106
13 26.64 27.06 0.174 0.070 1077 104 27.20 27.25 2.10 0.70 0.223 0.051 1202 99
14 26.46 26.67 0.070 0.222 1309 95 26.38 26.82 -0.30 0.56 0.070 0.233 984 98
15 26.32 26.50 0.048 0.031 1496 101 26.89 27.17 2.17 2.53 0.038 0.081 989 98
16 27.19 27.45 0.022 0.081 1126 99 26.47 26.65 -2.65 -2.91 0.033 0.045 1479 105
17 28.08 28.33 0.085 0.079 1389 97 26.77 26.56 -4.67 -6.25 0.001 0.070 999 102
18 27.26 27.26 0.056 0.034 962 104 26.26 26.38 -3.67 -3.23 0.039 0.039 1278 96
19 27.85 27.45 0.006 0.053 1295 99 27.44 27.79 -1.47 1.24 0.064 0.088 1341 103
20 27.12 27.00 0.022 0.067 790 93 26.96 26.90 -0.59 -0.37 0.007 0.088 1614 95
21 27.02 27.31 0.052 0.034 1415 102 27.48 27.85 1.70 1.98 0.052 0.046 1187 99
22 217.34 271.77 0.044 0.019 1397 98 21.07 27.63 -0.99 -0.50 0.061 0.014 910 108
23 26.43 26.76 0.013 0.032 937 100 26.91 27.07 1.82 1.16 0.063 0.046 1610 99
24 26.85 27.21 0.062 0.052 1391 91 27.53 27.78 2.53 2.09 0.000 0.020 938 100
25 27.46 27.83 0.010 0.109 710 99 27.42 27.72 -0.15 -0.40 0.069 0.018 858 107
26 27.78 28.08 0.048 0.033 1364 100 27.33 27.46 -1.62 -2.21 0.038 0.053 1294 100
27 25.91 26.36 0.057 0.057 1076 100 25.98 26.08 0.27 -1.06 0.034 0.028 1235 99
28 27.16 27.60 0.058 0.006 1005 103 26.10 26.28 -3.90 -4.78 0.056 0.071 1041 84
29 27.11 27.49 0.041 0.015 1438 103 26.73 27.15 -1.40 -1.24 0.002 0.065 1153 99
30 24.14 24.06 0.065 0.062 1454 97 26.06 26.27 7.95 9.19 0.039 0.012 1249 104
31 27.10 27.34 0.006 0.048 1437 97 26.56 26.88 -1.99 -1.68 0.046 0.018 1224 107
32 26.67 27.05 0.065 0.025 1078 102 27.28 27.54 2.29 1.81 0.037 0.054 1685 105
33 26.23 26.49 0.045 0.022 955 104 28.14 28.50 7.28 7.59 0.040 0.089 1295 109
34 26.41 26.84 0.099 0.029 1070 95 27.87 28.16 5.53 4.92 0.037 0.055 975 104
35 26.41 26.73 0.013 0.037 1272 104 27.82 28.16 5.34 5.35 0.048 0.070 1386 98
36 26.40 26.56 0.077 0.010 1226 104 28.66 28.81 8.56 8.47 0.023 0.016 1373 99
37 25.27 26.39 0.057 0.001 1123 94 27.68 27.95 9.54 5.91 0.049 0.018 1152 106
38 27.46 27.10 0.050 0.151 1309 94 27.67 27.85 0.76 2.77 0.064 0.176 989 98
39 26.22 25.94 0.017 0.025 1161 102 27.46 27.70 4.73 6.78 0.023 0.019 1042 96
40 27.38 26.55 0.060 0.016 1195 93 27.52 271.77 0.51 4.60 0.035 0.079 1489 101
41 27.23 27.61 0.038 0.065 1334 100 27.47 27.91 0.88 1.09 0.000 0.023 1082 98
42 26.59 26.97 0.049 0.021 1649 110 27.16 27.46 2.14 1.82 0.023 0.048 947 103
43 27.31 27.82 0.037 0.025 1392 99 26.63 26.40 -2.49 -5.10 0.070 0.076 1371 102
44 26.86 27.09 0.005 0.016 923 100 27.50 27.72 2.38 2.33 0.058 0.009 968 96
45 26.43 26.25 0.053 0.033 1252 107 21.70 28.01 4.81 6.70 0.029 0.024 763 103
46 26.56 26.92 0.062 0.054 979 93 28.81 29.17 8.47 8.36 0.008 0.004 1084 106
47 26.28 26.55 0.098 0.016 999 93 28.07 29.08 6.81 9.53 0.042 0.068 740 102
48 26.11 26.52 0.020 0.060 1283 108 28.48 28.81 9.08 8.63 0.023 0.045 1116 101
49 28.64 28.94 0.013 0.011 907 95 28.28 28.16 -1.26 -2.70 0.057 0.008 1486 100
50 28.53 28.80 0.070 0.006 1295 106 28.03 28.35 -1.75 -1.56 0.026 0.075 1107 101
51 27.33 27.55 0.020 0.040 1077 93 28.06 28.43 2.67 3.19 0.030 0.001 964 95
52 28.63 29.05 0.035 0.038 882 92 29.08 29.29 1.57 0.83 0.061 0.064 997 87
Min 24.14 24.06 0.003 0.001 710 91 25.79 25.57 -6.68 -6.25 0.000 0.001 740 84
Max 28.64 29.05 0.174 0.222 1649 111 29.08 29.29 9.54 9.89 0.223 0.233 1685 114
Avg 26.89 27.07 0.046 0.045 1191 100 27.39 27.62 1.94 2.12 0.045 0.052 1178 101
STD 0.78 0.82 0.031 0.042 205 5 0.84 0.91 4.11 4.50 0.037 0.041 217 6
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5. Heat resistance

Reliability Test Data Sheet

Test Item

Heat resistance

/

Products Name

R-Varistor

Tested Conditions

85+5°C, 5.5Vdc, 1000hrs

Model No. AVRC 18S 05Q 015 100R Tested Equipment i
& Instrument High Temp. Chamber
Lot No. W217CP04G23DB
Tested Period 2005. 6. 25 ~ 2005. 8. 16 Tested by QA Dept. Han Ga Na
Date | nitial Final
2005. 6. 25 (1=0) 2005. 8. 16 (t=1000hrs)
Item P-Vn(V) [ N-Vn(V) P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) | N=Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR( ) RDC
SPEC 24~36 24~36 204 204 10t 70-130 24~36 24~36 10% 4 10% 4 204 204 101 70-130
1 25.72 25.87 0.020 0.022 1154 98 27.55 27.73 7.12 7.19 0.056 0.017 1194 103
2 27.03 26.63 0.020 0.012 1081 103 27.58 27.94 2.03 4.92 0.004 0.009 1202 99
3 27.92 27.70 0.064 0.046 1223 94 27.33 27.60 -2.11 -0.36 0.079 0.076 1350 102
4 27.83 27.41 0.010 0.045 1002 94 26.79 26.91 -3.74 -1.82 0.028 0.016 1173 97
5 27.45 27.40 0.046 0.066 1323 96 26.00 26.18 -5.28 -4.45 0.036 0.071 1106 97
[ 27.19 26.27 0.005 0.074 980 101 25.87 26.14 —-4.85 -0.49 0.001 0.104 1403 98
7 27.25 27.59 0.046 0.019 1015 102 25.58 26.10 -6.13 -5.40 0.035 0.039 921 103
8 27.41 26.75 0.020 0.035 1372 100 26.54 26.98 -3.17 0.86 0.062 0.006 925 96
9 26.99 26.73 0.048 0.014 1018 108 26.73 27.03 -0.96 1.12 0.025 0.065 1188 99
10 26.72 25.51 0.008 0.000 751 107 26.87 27.19 0.56 6.59 0.066 0.028 999 107
11 27.06 26.41 0.140 0.053 1064 98 27.17 27.35 0.41 3.56 0.023 0.038 1127 104
12 26.82 26.64 0.017 0.015 1247 97 27.77 27.87 3.54 4.62 0.073 0.015 1310 95
13 27.02 27.53 0.058 0.061 1297 108 26.47 27.05 -2.04 -1.74 0.033 0.062 1156 99
14 27.22 26.91 0.023 0.102 1310 109 27.28 27.62 0.22 2.64 0.010 0.093 1073 100
15 27.64 27.52 0.008 0.050 1004 108 27.21 27.42 -1.56 -0.36 0.018 0.025 1265 103
16 27.22 26.91 0.040 0.016 990 95 27.00 27.28 -0.81 1.37 0.004 0.012 1419 99
17 27.24 27.09 0.038 0.020 1121 92 26.64 26.90 -2.20 -0.70 0.062 0.073 1243 98
18 27.28 26.84 0.034 0.003 1246 102 26.62 26.94 -2.42 0.37 0.024 0.031 1052 100
19 27.26 27.52 0.025 0.023 1010 100 26.76 26.95 -1.83 -2.07 0.025 0.012 1220 103
20 27.75 27.72 0.067 0.015 991 97 26.20 26.48 -5.59 -4.47 0.005 0.016 1285 95
21 27.01 26.69 0.025 0.091 1642 107 25.99 26.12 -3.78 -2.14 0.032 0.089 1041 100
22 27.84 27.29 0.029 0.026 1310 98 26.53 26.78 —4.71 -1.87 0.016 0.004 1130 107
23 27.07 27.11 0.050 0.055 1014 110 26.83 27.11 -0.89 0.00 0.044 0.040 1106 95
24 28.04 28.22 0.047 0.024 782 109 26.45 26.36 -5.67 -6.59 0.029 0.018 1406 98
25 27.50 27.81 0.034 0.065 1187 100 25.88 26.64 -5.89 -4.21 0.022 0.013 1327 102
26 28.16 27.62 0.028 0.014 1322 105 26.39 27.06 —-6.29 -2.03 0.030 0.037 1425 97
27 27.43 27.08 0.046 0.030 1421 94 26.55 26.62 -3.21 -1.70 0.011 0.051 1659 107
28 27.90 27.34 0.003 0.048 804 99 26.24 26.50 -5.95 -3.07 0.056 0.004 1607 102
29 27.10 27.12 0.017 0.016 1133 95 26.53 26.44 -2.10 -2.51 0.047 0.019 1177 103
30 26.64 25.75 0.039 0.004 1489 106 26.47 26.97 -0.64 4.74 0.055 0.037 947 99
31 26.81 27.00 0.023 0.054 1071 94 28.23 28.27 5.30 4.70 0.034 0.052 1177 95
32 26.80 27.23 0.034 0.033 1028 97 28.43 28.68 6.08 5.33 0.015 0.054 997 104
33 28.53 28.48 0.121 0.048 1064 102 27.79 28.19 -2.59 -1.02 0.116 0.018 1322 101
34 28.53 27.79 0.040 0.008 965 106 28.31 28.54 -0.77 2.70 0.051 0.039 1164 103
35 27.65 27.32 0.015 0.056 985 105 26.15 26.56 -5.42 -2.78 0.047 0.030 1368 102
36 27.24 27.52 0.037 0.026 1117 101 26.21 26.36 -3.78 -4.22 0.044 0.014 1164 105
37 26.65 26.91 0.053 0.000 1109 91 26.13 26.39 -1.95 -1.93 0.044 0.060 914 107
38 27.36 26.89 0.080 0.051 1126 99 25.93 26.42 -5.23 -1.75 0.017 0.062 1338 96
39 27.55 26.69 0.013 0.023 1273 101 27.49 27.26 -0.22 2.14 0.046 0.001 989 96
40 25.19 25.03 0.039 0.052 1182 102 27.63 27.05 9.69 8.07 0.006 0.058 1354 102
41 26.32 26.86 0.049 0.034 1161 94 25.52 25.71 -3.04 -4.28 0.039 0.007 1245 98
42 25.14 26.41 0.051 0.038 976 95 26.44 26.72 5.17 1.17 0.012 0.018 910 95
43 25.17 25.85 0.017 0.007 1561 101 26.77 27.29 6.36 5.57 0.036 0.005 1435 104
44 25.16 26.24 0.038 0.024 1256 94 26.22 26.67 4.21 1.64 0.029 0.010 1402 93
45 27.96 28.97 0.011 0.019 1033 108 26.28 26.40 -6.01 -8.87 0.051 0.055 1219 95
46 27.26 28.28 0.045 0.025 1199 101 26.49 26.73 -2.82 -5.48 0.033 0.053 837 102
47 26.90 27.60 0.043 0.018 896 101 26.50 26.87 -1.49 -2.64 0.035 0.040 1415 105
48 25.52 26.02 0.030 0.014 1238 97 26.83 26.99 5.13 3.73 0.011 0.029 1395 97
49 26.07 26.45 0.022 0.014 1276 101 26.85 27.23 2.99 2.95 0.059 0.030 1580 93
50 25.04 25.75 0.039 0.044 952 104 27.11 27.46 8.27 6.64 0.017 0.009 1224 100
51 25.26 25.84 0.024 0.030 1350 110 26.68 26.91 5.62 4.14 0.048 0.053 1233 99
52 26.19 26.90 0.028 0.024 1391 92 26.51 26.55 1.22 -1.30 0.002 0.020 1103 100
Min 25.04 25.03 0.003 0.000 751 91 25.52 25.71 -6.29 -8.87 0.001 0.001 837 93
Max 28.53 28.97 0.140 0.102 1642 110 28.43 28.68 9.69 8.07 0.116 0.104 1659 107
Avg 26.98 26.98 0.037 0.033 1144 101 26.74 26.99 -0.79 0.12 0.035 0.035 1216 100
STD 0.89 0.78 0.025 0.023 189 5 0.67 0.63 4.24 3.90 0.023 0.026 186 4
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6. High Temp and High Humidity Test with Load

Reliability Test Data Sheet

Test Item High Temp & Humidity Test with Load / / /
Products Name R-Varistor Tested Conditions 85+5°C, 85k5% RH, 5.5Vdc, 1000hrs

Model No. AVRC 18S 05Q 015 100R i

Lot No. w217cpo§;2303 Tes&“i'?sl‘z"z"'j'l":::m Temp & Humidity Chamber
Tested Period 2005. 6. 25 ~ 2005. 8. 16 Tested by QA Dept. Han Ga Na
Date Initial Final
2005. 6. 25 (t=0) 2005. 8. 16 (t=1000hrs)

Item P-Vn(V) | N-Vn(V) P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) | N=Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR( ) RDC
SPEC 24~36 24~36 204 201 10t 70-130 24~36 24—~36 10% 4 10% 201 204 10t 70-130
1 28.68 28.10 0.037 0.029 1256 101 27.34 27.57 -4.67 -1.89 0.058 0.023 1130 100

28.48 28.74 0.112 0.065 901 102 27.70 27.83 -2.74 -3.17 0.015 0.057 1212 98
3 28.08 28.18 0.032 0.037 1343 99 26.87 27.52 -4.31 -2.34 0.042 0.030 1277 82
4 28.20 28.48 0.033 0.015 1245 108 28.26 28.66 0.21 0.63 0.050 0.044 1216 99
5 25.91 25.98 0.010 0.030 1348 98 28.06 28.30 8.30 8.93 0.015 0.032 1083 106
6 26.29 26.41 0.051 0.030 1174 99 28.18 28.38 7.19 7.46 0.042 0.007 1507 101
7 26.63 26.86 0.018 0.031 1409 107 27.66 27.91 3.87 3.91 0.071 0.041 1264 105
8 27.61 27.94 0.009 0.019 1119 96 28.48 28.57 3.15 2.25 0.065 0.015 980 109
9 29.55 29.70 0.327 0.154 997 94 27.34 27.13 -7.48 -8.65 0.183 0.184 1009 97
10 28.97 29.19 0.048 0.030 1006 102 27.07 27.34 -6.56 —6.34 0.026 0.042 708 97
11 29.36 29.64 0.045 0.037 862 98 27.14 27.05 -7.56 -8.74 0.011 0.037 1234 97
12 29.40 29.61 0.046 0.046 1330 101 28.98 28.48 -1.43 -3.82 0.002 0.004 1059 106
13 27.04 27.23 0.020 0.025 1406 109 27.90 28.60 3.18 5.03 0.024 0.078 1249 104
14 26.47 26.68 0.043 0.044 1292 91 27.61 27.99 4.31 4.91 0.004 0.014 641 101
15 26.67 26.98 0.076 0.031 1102 92 26.97 27.66 1.12 2.52 0.080 0.039 1098 104
16 26.11 26.04 0.032 0.008 1083 102 26.67 27.21 2.14 4.49 0.068 0.016 1147 97
17 27.45 27.57 0.049 0.019 775 99 26.47 26.89 -3.57 -2.47 0.029 0.033 1031 106
18 26.90 27.11 0.020 0.029 1447 101 27.04 27.80 0.52 2.55 0.048 0.008 1159 103
19 27.29 27.50 0.068 0.085 1282 102 26.52 26.44 -2.82 -3.85 0.015 0.079 938 106
20 27.27 27.65 0.026 0.036 1631 95 26.88 27.07 -1.43 -2.10 0.003 0.057 1264 93
21 26.73 26.90 0.732 0.081 1404 102 26.58 26.77 -0.56 -0.48 0.378 0.024 1408 96
22 27.26 27.11 0.000 0.062 1244 94 27.66 27.64 1.47 1.95 0.021 0.066 1238 99
23 27.14 27.62 0.087 0.219 1452 94 27.05 27.28 -0.33 -1.23 0.018 0.255 1363 99
24 26.10 26.34 0.002 0.141 1000 101 26.76 27.27 2.53 3.53 0.057 0.056 1196 104
25 26.68 27.09 0.032 0.025 1457 93 25.22 25.16 -5.47 =7.12 0.056 0.033 1184 100
26 26.72 27.05 0.033 0.042 1164 105 25.90 26.37 -3.07 -2.51 0.031 0.040 849 102
27 27.15 27.25 0.063 0.045 1633 103 27.25 27.72 0.37 1.72 0.015 0.085 1129 98
28 28.12 28.26 0.008 0.023 964 108 26.62 26.41 -5.33 -6.55 0.007 0.020 1533 109
29 28.34 28.41 0.007 0.018 1113 98 25.87 26.66 -8.72 -6.16 0.043 0.064 833 94
30 27.53 27.76 0.006 0.016 683 99 27.00 27.58 -1.93 -0.65 0.056 0.038 1283 95
31 27.23 27.35 0.054 0.033 1298 101 27.71 28.40 1.76 3.84 0.031 0.063 963 98
32 27.68 27.83 0.013 0.040 1083 92 27.45 27.53 -0.83 -1.08 0.061 0.025 1171 100
33 26.42 26.71 0.034 0.027 1676 99 27.31 27.70 3.37 3.71 0.018 0.008 1295 102
34 26.91 27.14 0.053 0.044 815 94 27.68 27.95 2.86 2.98 0.031 0.018 1287 99
35 26.77 27.07 0.024 0.051 1309 98 27.51 27.68 2.76 2.25 0.028 0.009 1307 95
36 28.29 28.53 0.043 0.047 1047 105 27.30 28.19 -3.50 -1.19 0.017 0.002 1264 97
37 27.98 28.38 0.026 0.016 1334 93 28.15 28.18 0.61 -0.70 0.045 0.052 1431 105
38 28.29 28.30 0.009 0.027 1292 99 27.22 26.76 -3.78 -5.44 0.029 0.075 1287 101
39 27.94 28.21 0.007 0.033 954 106 29.02 29.25 3.87 3.69 0.067 0.031 1461 96
40 28.07 28.21 0.042 0.071 1142 97 27.66 27.65 -1.46 -1.99 0.022 0.042 1319 88
41 28.37 28.61 0.011 0.070 1054 99 26.94 27.16 -5.04 -5.07 0.040 0.081 1223 97
42 28.15 28.22 0.051 0.056 1435 100 26.53 26.50 -5.75 -6.09 0.024 0.038 1038 98
43 27.13 27.23 0.008 0.008 1153 98 26.77 27.03 -1.33 -0.73 0.058 0.066 1227 101
44 27.45 27.74 0.046 0.014 1174 102 27.01 26.77 -1.60 -3.50 0.033 0.032 1165 90
45 27.79 27.99 0.050 0.002 1067 98 27.13 27.21 -2.37 -2.79 0.004 0.068 1090 102
46 27.65 27.91 0.002 0.013 793 90 27.87 27.60 0.80 -1.11 0.042 0.064 1155 96
47 28.09 28.35 0.014 0.009 1014 93 27.11 26.83 -3.49 -5.36 0.028 0.004 1446 104
48 27.73 28.02 0.056 0.066 1534 103 27.73 27.16 0.00 -3.07 0.059 0.071 1184 104
49 27.75 28.00 0.016 0.072 975 96 28.04 27.92 1.05 -0.29 0.020 0.012 1331 112
50 27.50 27.69 0.052 0.001 892 96 29.38 28.91 6.84 4.41 0.032 0.062 1595 106
51 26.81 26.98 0.039 0.026 1175 94 27.80 27.54 3.69 2.08 0.023 0.029 1079 96
52 26.65 27.00 0.012 0.011 1150 100 28.17 28.32 5.70 4.89 0.031 0.062 1561 104
Min 25.91 25.98 0.000 0.001 683 90 25.22 25.16 -8.72 -8.74 0.002 0.002 641 82
Max 29.55 29.70 0.732 0.219 1676 109 29.38 29.25 8.30 8.93 0.378 0.255 1595 112
Avg 27.52 27.71 0.053 0.042 1182 99 27.36 27.53 -0.49 -0.55 0.044 0.047 1194 100
STD 0.87 0.86 0.107 0.039 230 5 0.78 0.76 3.97 4.19 0.055 0.043 198 5
PpK
Remarks Judgements
AMT-D-041(A4 AMOTECH AMECS 2004-08-17(REV.0

MULTILAYER CHIP EMI-ESD FILTER

Amotech Corporation (Rev.1)




APPROVAL SHEET

PAGE

MULTILAYER CHIPEMI_ESD FILTER

7.PCT

Reliability Test Data Sheet

Test Item PCT / / /
Products Name R-Varistor Tested Conditions 121+5°C, 100+5% RH, 2atm, 60hrs
Model No. AVRC 18S 05Q 015 100R TQiﬁgSiﬂﬁ?’?‘em Hast Chamber
Lot No. W217CP04G23DB
Tested Period 2005. 8. 11 ~ 2005. 8. 13 Tested by QA Dept. Han Ga Na
Date Initial Final
2005. 8. 11 2005. 8. 13
Item P-vn(V) [ N=vn(V) | P=IL( ) | N=IL( ) IR( ) RDC P-Vn(V) [ N-Vn(V) PVn N-Vn P-IL( ) [ N-IL( ) IR( ) RDC
SPEC 24~36 24~36 201 201 101 70-130 24~36 24~36 10% 1 10% 1 201 201 101 70-130
1 27.16 27.46 0.034 0.044 1397 95 26.97 27.36 -0.70 -0.36 0.076 0.078 1261 98
2 26.86 27.37 0.039 0.069 1034 101 26.95 27.34 0.34 -0.11 0.002 0.043 1539 105
3 26.18 26.31 0.052 0.064 1506 100 26.82 27.23 2.44 3.50 0.042 0.074 1200 102
4 26.67 26.59 0.047 0.045 1076 95 26.77 27.04 0.37 1.69 0.037 0.037 1288 99
5 26.18 26.34 0.087 0.012 1586 98 26.72 26.73 2.06 1.48 0.081 0.016 1228 99
6 26.56 26.95 0.045 0.059 908 104 26.54 27.08 -0.08 0.48 0.033 0.025 1442 100
7 25.79 26.05 0.063 0.010 1173 98 26.95 27.20 4.50 4.41 0.054 0.014 1359 107
8 26.55 26.93 0.032 0.069 1096 96 26.31 26.12 -0.90 -3.01 0.004 0.063 1429 102
9 26.29 27.06 0.032 0.057 1213 97 26.50 27.04 0.80 -0.07 0.040 0.035 909 99
10 26.95 27.37 0.073 0.022 1240 96 26.88 27.05 -0.26 -1.17 0.006 0.009 1081 100
11 26.96 27.02 0.013 0.071 1017 96 26.68 27.17 -1.04 0.56 0.064 0.042 1252 93
12 27.52 21.75 0.027 0.057 1568 105 26.37 26.72 -4.18 -3.71 0.067 0.009 813 101
13 26.48 26.47 0.066 0.030 1462 98 28.72 28.96 8.46 9.41 0.074 0.007 1233 94
14 26.78 26.17 0.007 0.050 1015 107 28.37 28.70 5.94 9.67 0.038 0.032 1004 110
15 26.01 26.56 0.042 0.004 1173 109 28.39 28.58 9.15 7.61 0.044 0.059 1130 105
16 26.22 26.98 0.036 0.024 1005 113 28.51 28.90 8.73 7.12 0.061 0.050 1148 96
17 26.93 27.30 0.021 0.018 1346 108 27.46 27.58 1.97 1.03 0.061 0.014 1089 103
18 27.29 27.46 0.041 0.016 1220 110 27.45 27.99 0.59 1.93 0.149 0.097 1220 101
19 26.45 26.61 0.044 0.011 1079 103 27.31 27.74 3.25 4.25 0.162 0.030 1536 106
20 25.96 26.12 0.014 0.056 1511 102 26.95 27.37 3.81 4.79 0.128 0.123 1131 106
21 26.46 26.72 0.089 0.006 1418 110 28.63 28.76 8.20 7.63 0.022 0.083 1332 101
22 26.52 26.55 0.017 0.058 821 98 28.35 28.56 6.90 7.57 0.083 0.107 845 107
23 27.22 27.69 0.093 0.047 1188 104 28.19 28.25 3.56 2.02 0.152 0.137 1082 96
24 27.07 27.35 0.140 0.040 1302 99 28.41 28.72 4.95 5.01 0.193 0.276 863 102
25 28.14 28.38 0.005 0.074 1246 98 27.56 27.90 -2.06 -1.69 0.147 0.047 1231 105
26 28.56 28.60 0.058 0.018 1149 95 26.88 27.12 -5.88 -5.17 0.240 0.178 1375 101
27 27.71 27.79 0.025 0.127 1327 101 26.05 26.45 -5.99 -4.82 0.033 0.184 1178 98
28 28.49 28.69 0.079 0.044 1049 103 27.04 27.47 -5.09 -4.25 0.031 0.028 1407 108
29 27.26 27.92 0.035 0.062 889 92 27.83 27.94 2.09 0.07 0.126 0.181 1346 101
30 26.33 26.75 0.021 0.092 1335 96 27.06 27.66 2.77 3.40 0.077 0.130 1012 102
31 25.96 26.05 0.149 0.057 1095 98 28.02 28.35 7.94 8.83 0.187 0.140 1526 102
32 26.05 26.22 0.032 0.078 1216 99 27.67 27.91 6.22 6.45 0.164 0.109 1186 98
33 26.57 26.90 0.007 0.020 1209 100 27.23 27.82 2.48 3.42 0.083 0.020 1091 107
34 27.29 27.58 0.021 0.006 1317 105 26.18 26.60 -4.07 -3.55 0.008 0.005 1170 102
35 27.02 27.47 0.051 0.052 1146 97 26.95 27.16 -0.26 -1.13 0.006 0.030 1274 88
36 26.55 26.84 0.005 0.017 1294 99 26.87 27.21 1.21 1.38 0.039 0.023 741 109
37 26.39 26.56 0.043 0.031 1435 94 26.29 27.38 -0.38 3.09 0.070 0.008 1246 103
38 26.01 26.19 0.062 0.005 1161 92 26.78 27.38 2.96 4.54 0.038 0.017 1092 93
39 26.37 26.48 0.014 0.064 1181 97 26.99 27.17 2.35 2.61 0.021 0.033 1748 103
40 27.07 27.24 0.060 0.026 911 92 27.40 27.81 1.22 2.09 0.001 0.018 1464 95
Min 25.79 26.05 0.005 0.004 821 92 26.05 26.12 -5.99 -5.17 0.001 0.005 741 88
Max 28.56 28.69 0.149 0.127 1586 113 28.72 28.96 9.15 9.67 0.240 0.276 1748 110
Avg 26.77 27.02 0.046 0.043 1208 100 27.25 27.59 1.86 2.17 0.074 0.065 1212 101
STD 0.66 0.69 0.033 0.028 190 5 0.74 0.71 3.97 4.00 0.060 0.062 215 5
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8. Humidity Test

Reliability Test Data Sheet

Test Item Humidity test / / /
Products Name R-Varistor Tested Conditions 60+5°C, 90+5% RH, 1000hrs

Model No. AVRC 18S 05Q 015 100R il

Lot No. wzucpoﬁszaoa Te‘s?‘te':j'mm:m Temp & Humidity Ghamber
Tested Period 2005. 6. 25 ~ 2005. 8. 16 Tested by QA Dept. Han Ga Na
Date Initial Final
2005. 6. 25 (t=0) 2005. 8. 16 (t=1000hrs)

Item P-Vn(V) | N-Vn(V) | P-IL( ) | N-IL( ) IRC ) RDC P-Vn(V) | N-Vn(V) PVn N-Vn P-IL( ) [ N-IL( ) IRC ) RDC
SPEC 24~36 24~36 204 201 101 70-130 24~36 24~36 10% 4 10% 4 201 204 10t 70-130
1 26.59 26.70 0.107 0.505 883 101 27.28 27.69 2.59 3.71 0.178 0.491 1111 97

26.32 26.73 0.045 0.014 1008 106 28.43 28.77 8.02 7.63 0.063 0.068 994 98
3 26.97 27.11 0.094 0.005 1251 99 27.65 28.04 2.52 3.43 0.101 0.054 1298 103
4 27.09 27.63 0.064 0.007 839 104 28.18 28.64 4.02 3.66 0.024 0.031 961 99
5 27.75 28.55 0.086 0.069 965 107 27.31 27.52 -1.59 -3.61 0.118 0.014 738 102
6 27.32 27.81 0.053 0.029 1231 103 26.03 26.28 -4.72 -5.50 0.064 0.045 1430 97
7 27.66 28.44 0.069 0.028 965 93 26.28 27.00 -4.99 -5.06 0.061 0.064 1432 92
8 28.70 29.19 0.025 0.057 1180 107 26.69 27.25 -7.00 -6.65 0.022 0.021 1173 92
9 25.11 25.90 0.013 0.054 1450 97 26.15 26.49 4.14 2.28 0.048 0.067 756 102
10 25.72 26.14 0.094 0.175 1005 104 25.66 25.71 -0.23 -1.64 0.171 0.212 1263 92
11 25.95 26.77 0.005 0.025 1165 108 26.11 26.26 0.62 -1.91 0.026 0.086 1270 94
12 27.53 27.65 0.194 0.037 1222 97 26.34 26.68 -4.32 -3.51 0.267 0.018 1605 91
13 27.75 27.86 0.032 0.093 1210 104 27.19 27.65 -2.02 -0.75 0.012 0.010 1209 100
14 27.44 27.63 0.047 0.047 938 100 27.73 28.10 1.06 1.70 0.025 0.006 1414 102
15 27.80 28.10 0.063 0.026 1056 106 26.41 26.62 -5.00 -5.27 0.051 0.080 1557 93
16 28.51 28.97 0.030 0.037 1041 99 27.46 27.73 -3.68 -4.28 0.081 0.105 940 105
17 27.23 27.32 0.034 0.041 977 105 28.66 29.33 5.25 7.36 0.007 0.050 776 100
18 26.57 26.81 0.021 0.023 1237 98 28.26 28.91 6.36 7.83 0.062 0.069 1449 96
19 26.58 26.78 0.052 0.043 1261 101 28.31 28.88 6.51 7.84 0.019 0.036 1429 96
20 26.37 26.63 0.049 0.028 1066 102 28.30 28.52 7.32 7.10 0.012 0.063 1189 104
21 26.12 26.92 0.002 0.060 1398 102 27.55 27.84 5.47 3.42 0.066 0.020 1344 102
22 25.42 26.16 0.012 0.016 1012 92 27.31 27.45 7.44 4.93 0.024 0.015 1240 100
23 26.02 26.55 0.014 0.020 1239 108 27.21 27.57 4.57 3.84 0.043 0.062 1418 99
24 26.60 26.92 0.018 0.025 1406 98 26.55 26.97 -0.19 0.19 0.017 0.066 1148 97
25 26.54 27.08 0.026 0.067 1285 104 26.93 26.72 1.47 -1.33 0.066 0.028 1409 101
26 26.65 26.74 0.007 0.005 1152 108 25.99 26.16 -2.48 -2.17 0.026 0.073 1179 103
27 26.60 26.87 0.020 0.024 1066 89 26.56 26.57 -0.15 -1.12 0.044 0.073 1181 99
28 27.13 27.30 0.055 0.021 1800 107 26.89 27.03 -0.88 -0.99 0.030 0.082 932 91
29 26.22 26.74 0.026 0.024 1045 98 26.94 27.00 2.75 0.97 0.066 0.022 1342 103
30 26.28 26.78 0.052 0.026 1452 102 26.47 26.45 0.72 -1.23 0.054 0.034 1277 107
31 25.45 26.60 0.058 0.036 1572 93 26.87 27.24 5.58 2.41 0.098 0.069 1417 96
32 26.98 27.27 0.004 0.058 1170 103 26.79 26.98 -0.70 -1.06 0.041 0.006 942 98
33 26.91 27.76 0.025 0.004 914 99 28.16 28.38 4.65 2.23 0.028 0.029 1197 102
34 26.54 26.97 0.029 0.141 1519 105 26.50 26.71 -0.15 -0.96 0.080 0.137 1286 101
35 25.77 26.89 0.007 0.083 1352 105 27.37 27.66 6.21 2.86 0.033 0.037 1433 103
36 26.08 27.52 0.055 0.127 1182 101 27.08 27.37 3.83 -0.55 0.077 0.066 1256 106
37 29.00 29.48 0.021 0.038 1163 92 27.35 27.72 -5.69 -5.97 0.081 0.039 1245 99
38 28.82 29.34 0.143 0.008 962 101 26.85 27.27 -6.84 -7.06 0.135 0.080 1339 91
39 27.50 27.86 0.082 0.069 1297 96 27.05 27.50 -1.64 -1.29 0.081 0.009 1265 99
40 29.03 29.61 0.018 0.065 1278 98 26.51 26.79 -8.68 -9.52 0.027 0.035 932 98
41 27.14 27.57 0.061 0.011 1212 103 27.34 27.53 0.74 -0.15 0.033 0.019 1096 99
42 26.69 27.13 0.023 0.029 1066 95 27.08 27.46 1.46 1.22 0.026 0.041 1004 98
43 26.75 26.92 0.048 0.037 1309 105 27.64 27.94 3.33 3.79 0.017 0.050 1012 92
44 26.71 27.01 0.054 0.010 1350 90 27.40 27.70 2.58 2.55 0.007 0.020 1175 98
45 26.73 26.73 0.027 0.012 1154 101 27.34 27.75 2.28 3.82 0.047 0.034 1592 105
46 26.16 26.33 0.008 0.004 1456 92 27.86 28.15 6.50 6.91 0.002 0.020 1007 99
47 26.92 27.33 0.070 0.015 1029 107 27.86 28.26 3.49 3.40 0.033 0.038 1049 99
48 25.99 26.31 0.537 0.479 1713 106 27.64 27.96 6.35 6.27 0.250 0.474 1483 101
49 27.28 27.09 0.030 0.006 1384 104 29.01 28.99 6.34 7.01 0.037 0.038 1383 99
50 26.82 26.24 0.033 0.020 994 97 28.19 28.76 5.11 9.60 0.034 0.039 1218 95
51 26.70 26.96 0.001 0.020 936 99 28.69 28.79 7.45 6.79 0.021 0.071 1028 98
52 26.94 27.11 0.061 0.053 954 103 27.88 27.84 3.49 2.69 0.046 0.026 1252 100
Min 25.11 25.90 0.001 0.004 839 89 25.66 25.71 -8.68 -9.52 0.002 0.006 738 91
Max 29.03 29.61 0.537 0.505 1800 108 29.01 29.33 8.02 9.60 0.267 0.491 1605 107
Avg 26.87 27.28 0.054 0.057 1188 101 27.26 217.55 1.52 1.07 0.059 0.066 1213 99
STD 0.88 0.87 0.077 0.095 212 5 0.78 0.84 4.33 4.52 0.055 0.091 211 4
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9. Solder ability

Reliability Test Data Sheet I

Test Item

Reflow

/

/ /

Products Name

R-Varistor

Tested Conditions

260+5°C, 10+0.5s

Model No. AVRC 18S 05Q 015 100R Te?“]:smﬁzwfnt Reflow Sodering Machine
Lot No. W217CP04G23DB
Tested Period 2005. 8. 19 Tested by QA Dept. Han Ga Na
1 95%up Shape
2 95%up
3 95%up
4 95%up .
5 95%up
6 95%up
7 95%up
8 95%up
9 95%up
10 95%up
11 95%up
12 95%up
13 95%up
14 95%up
15 95%up
16 95%up
17 95%up
18 95%up
19 95%up
20 95%up
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10. Resistanceto soldering heat

Reliability Test Data Sheet
Test Item Resistance to soldering heat / / /
Products Name R-Varistor Tested Conditions 260+5°C, 10+0.5s
Model No. AVRC 18S 05Q 015 100R Tested Equipment
& Instrument Solder barh
Lot No. W217CP04G23DB
Tested Period 2005. 8. 19 Tested by QA Dept. Han Ga Na
Date | Initial Final
2005. 8. 19 2005. 8. 19
Item P-Vn(V) | N=Vn(V) P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) | N=Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR( ) RDC
SPEC 24~-36 24~-36 201 201 101 70-130 24~-36 24-36 10% 1 10% L 204 201 10t 70-130
1 26.79 27.66 0.031 0.038 1106 104 28.55 28.52 6.57 3.11 0.063 0.048 1568 89
2 25.49 26.36 0.040 0.016 842 103 27.45 27.83 7.69 5.58 0.023 0.027 1010 98
3 25.40 25.63 0.002 0.035 1320 97 27.42 27.42 7.95 6.98 0.068 0.066 1072 96
4 26.52 26.68 0.032 0.033 1332 105 27.44 27.30 3.47 2.32 0.012 0.041 1107 102
5 27.33 27.41 0.005 0.014 1226 103 25.61 26.16 -6.29 —4.56 0.004 0.070 918 104
6 27.40 27.51 0.002 0.007 1320 97 25.79 25.81 -5.88 -6.18 0.085 0.026 1165 103
7 27.05 27.49 0.018 0.010 1074 108 26.14 25.50 -3.36 -7.24 0.012 0.055 1708 96
8 27.10 27.73 0.045 0.045 1337 101 26.62 25.86 -1.77 -6.74 0.049 0.022 1084 104
9 25.60 26.43 0.001 0.013 1195 101 27.02 26.55 5.55 0.45 0.033 0.031 803 101
10 25.97 26.22 0.000 0.006 906 101 27.66 27.44 6.51 4.65 0.040 0.018 1317 101
11 26.60 27.12 0.018 0.009 1138 102 26.90 26.96 1.13 -0.59 0.001 0.034 1023 97
12 27.09 28.06 0.049 0.002 1311 99 27.86 26.63 2.84 -5.10 0.069 0.053 1304 102
13 28.26 27.95 0.018 0.017 1205 99 27.67 26.90 -2.09 -3.76 0.009 0.007 1312 101
14 27.15 27.91 0.018 0.042 1470 103 26.30 26.64 -3.13 —-4.55 0.050 0.037 1467 104
15 25.79 27.07 0.019 0.013 983 87 26.99 26.45 4.65 -2.29 0.035 0.042 1473 94
16 26.77 28.37 0.030 0.014 1235 101 27.54 27.63 2.88 -2.61 0.048 0.015 1083 101
17 27.71 28.21 0.016 0.055 1089 94 28.19 28.42 1.73 0.74 0.017 0.019 1104 102
18 26.87 27.57 0.004 0.003 1301 102 28.33 27.22 5.43 -1.27 0.078 0.025 1129 95
19 25.55 26.59 0.009 0.016 1583 106 26.90 26.81 5.28 0.83 0.020 0.000 975 105
20 26.68 27.59 0.019 0.001 1372 98 28.38 27.88 6.37 1.05 0.065 0.009 919 102
21 28.89 28.96 0.040 0.041 1069 104 28.14 28.47 -2.60 -1.69 0.039 0.062 933 89
22 26.85 27.50 0.033 0.036 1055 94 27.79 26.82 3.50 -2.47 0.016 0.057 1037 98
23 28.37 28.98 0.030 0.044 858 98 27.62 27.60 -2.64 —4.76 0.030 0.049 1443 100
24 28.42 28.53 0.003 0.078 1399 103 28.47 28.09 0.18 -1.54 0.022 0.112 874 104
25 27.32 28.50 0.030 0.021 1318 98 27.23 27.42 -0.33 -3.79 0.034 0.029 1253 96
26 28.29 28.80 0.007 0.033 1262 101 27.16 26.99 -3.99 -6.28 0.001 0.065 1287 103
27 28.12 28.88 0.027 0.039 1204 96 27.04 27.87 -3.84 -3.50 0.036 0.008 1020 103
28 29.43 29.95 0.021 0.017 1044 97 27.94 28.21 -5.06 -5.81 0.055 0.022 1142 98
29 27.22 27.85 0.032 0.403 1175 97 27.31 27.50 0.33 -1.26 0.054 0.038 1203 99
30 25.49 26.61 0.032 0.014 1095 105 26.98 27.22 5.85 2.29 0.020 0.027 1056 95
31 26.03 26.70 0.000 0.039 1306 97 26.36 26.74 1.27 0.15 0.046 0.022 1460 103
32 25.36 26.17 0.019 0.014 1587 99 27.19 27.23 7.22 4.05 0.001 0.025 1287 92
33 27.99 27.56 0.017 0.032 1336 96 30.01 29.71 7.22 7.80 0.019 0.018 1031 107
34 28.81 28.08 0.020 0.020 1318 101 29.78 29.83 3.37 6.23 0.007 0.051 1351 102
35 27.75 28.24 0.038 0.008 937 101 29.72 28.92 7.10 2.41 0.032 0.102 1041 103
36 27.82 28.15 0.044 0.063 1115 100 28.61 27.94 2.84 -0.75 0.011 0.022 1407 99
37 26.51 26.61 0.018 0.049 1322 99 28.32 28.00 6.83 5.22 0.030 0.012 1047 84
38 26.02 27.23 0.040 0.038 1392 110 28.28 28.42 8.69 4.37 0.017 0.032 1329 94
39 26.95 27.67 0.005 0.049 1383 104 27.52 27.38 2.12 -1.05 0.031 0.011 1270 93
40 27.90 28.75 0.005 0.051 1175 102 28.36 28.61 1.65 -0.49 0.020 0.053 1217 89
Min 25.36 25.63 0.000 0.001 842 87 25.61 25.50 -6.29 -7.24 0.001 0.000 803 84
Max 29.43 29.95 0.049 0.403 1587 110 30.01 20.83 8.69 7.80 0.085 0.112 1708 107
Avg 27.07 27.63 0.021 0.037 1217 100 27.61 27.47 2.13 -0.50 0.033 0.037 1181 99
STD 1.06 0.93 0.014 0.062 178 4 0.99 0.97 4.34 4.09 0.022 0.024 205 5
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11. Bending Strength

Reliability Test Data Sheet
Test Item Bending strength / / /
Products Name R-Varistor Tested Conditions Warp:2mm, Speed:0.5mm/s, 10s
Model No. AVRC 18S 05Q 015 100R Tested Equipment
& Instrument INSTRON
Lot No. W217CP04G23DB
Tested Period 2005. 8. 12 Tested by QA Dept. Han Ga Na
Date | nitial Final
2005. 8. 12 2005. 8. 12
Item P-Vn(V) | N=vn(V) | P-IL( ) N-IL( ) IR( ) RDC P-Vn(V) | N-Vn(V) PVn N-Vn P-IL( ) N-IL( ) IR( ) RDC
SPEC 24~36 24~36 204 204 101 70-130 24~36 24~36 10%4 10%4 204 204 101 70-130
1 27.53 27.60 0.008 0.024 1106 105 25.96 26.03 -5.70 -5.69 0.002 0.006 1076 100
2 27.01 271.25 0.003 0.040 1065 99 26.84 27.07 -0.63 -0.66 0.020 0.051 995 103
3 26.95 27.01 1.044 0.022 1001 97 26.26 26.57 -2.56 -1.63 1.264 0.004 979 96
4 27.26 27.28 0.034 0.008 987 103 26.99 27.27 -0.99 -0.04 0.044 0.018 1083 108
5 27.52 27.71 0.008 0.033 1480 93 27.69 28.06 0.62 1.26 0.016 0.019 1193 108
6 27.60 27.89 0.008 0.047 1375 93 26.92 26.93 -2.46 -3.44 0.006 0.035 1395 98
7 27.41 27.80 0.002 0.029 932 99 27.25 27.63 -0.58 -0.61 0.024 0.041 1473 108
8 28.18 28.59 0.026 0.009 1208 92 27.21 27.51 -3.44 -3.78 0.033 0.014 901 104
9 27.93 28.22 0.018 0.032 1469 95 26.98 27.39 -3.40 -2.94 0.010 0.040 1332 102
10 27.26 27.45 0.033 0.008 1184 100 27.19 27.52 -0.26 0.26 0.017 0.015 1108 99
11 21.72 27.93 0.024 0.047 1202 87 27.05 27.27 =2.42 -2.36 0.026 0.015 1069 101
12 26.41 26.87 0.045 0.018 1442 100 26.71 26.77 1.14 -0.37 0.034 0.018 1056 113
13 27.00 27.26 0.108 0.126 1253 100 29.19 29.44 8.11 8.00 0.089 0.187 1063 100
14 26.95 27.31 0.034 0.020 1403 105 27.90 28.12 3.53 2.97 0.042 0.006 1245 94
15 26.52 26.57 0.020 0.014 1425 90 28.78 29.01 8.52 9.18 0.015 0.007 1445 98
16 28.36 28.72 0.009 0.023 1132 98 28.60 28.45 0.85 -0.94 0.041 0.035 1052 102
17 28.21 28.49 0.053 0.014 1096 93 26.90 27.33 -4.64 -4.07 0.012 0.028 849 96
18 26.90 27.20 0.044 0.011 1007 102 27.13 27.71 0.86 1.88 0.025 0.001 1131 91
19 28.36 28.65 0.013 0.016 988 101 26.77 27.02 -5.61 -5.69 0.019 0.028 952 99
20 26.16 26.08 0.007 0.020 877 103 27.08 27.35 3.52 4.87 0.055 0.028 936 101
21 26.27 26.72 0.032 0.041 1350 96 27.48 27.62 4.61 3.37 0.020 0.050 1506 100
22 26.48 26.45 0.061 0.043 1379 97 26.16 26.44 -1.21 -0.04 0.020 0.007 986 102
23 26.77 27.05 0.013 0.022 764 97 26.78 27.05 0.04 0.00 0.020 0.023 1208 103
24 26.93 27.16 0.032 0.010 1452 97 27.17 27.48 0.89 1.18 0.019 0.035 972 102
25 26.93 27.12 0.000 0.007 1644 104 27.20 27.28 1.00 0.59 0.048 0.052 1522 103
26 26.62 26.74 0.036 0.001 1283 104 26.68 26.88 0.23 0.52 0.011 0.050 891 106
27 27.19 27.47 0.012 0.023 906 108 26.18 26.25 -3.71 -4.44 0.019 0.013 1120 91
28 27.40 27.70 0.027 0.015 1082 94 26.47 27.11 -3.39 -2.13 0.044 0.041 1359 95
29 27.02 271.35 0.014 0.023 1366 108 26.42 26.82 =2.22 -1.94 0.043 0.029 1316 99
30 26.56 27.06 0.031 0.019 1132 105 27.03 27.32 1.77 0.96 0.004 0.005 963 94
31 27.19 27.59 0.009 0.008 1038 101 26.80 27.27 -1.43 -1.16 0.021 0.009 870 90
32 27.12 27.32 0.006 0.009 1549 102 26.36 26.68 -2.80 -2.34 0.008 0.015 1323 105
33 25.90 26.26 0.009 0.039 919 101 27.27 27.74 5.29 5.64 0.041 0.016 1251 98
34 26.40 26.69 0.003 0.045 1276 110 27.12 27.35 2.73 2.47 0.045 0.053 1095 93
35 26.17 25.96 0.012 0.131 1319 104 26.77 27.25 2.29 4.97 0.059 0.192 1227 101
36 26.52 26.53 0.090 0.006 977 102 27.26 27.63 2.79 4.15 0.051 0.010 1329 101
37 26.31 26.90 0.027 0.010 1196 99 27.62 27.85 4.98 3.53 0.025 0.048 1649 92
38 26.69 27.20 0.172 0.036 1435 93 27.63 27.85 3.52 2.39 0.138 0.054 1222 95
39 26.34 26.63 0.046 0.122 946 102 27.71 28.07 5.20 5.41 0.073 0.093 1560 100
40 26.30 26.16 0.002 0.012 1011 97 28.12 28.33 6.92 8.30 0.041 0.018 1623 103
Min 25.90 25.96 0.000 0.001 764 87 25.96 26.03 -5.70 -5.69 0.002 0.001 849 920
Max 28.36 28.72 1.044 0.131 1644 110 29.19 29.44 8.52 9.18 1.264 0.192 1649 113
Avg 27.01 27.25 0.054 0.030 1191 99 27.14 27.42 0.55 0.69 0.064 0.035 1183 100
STD 0.64 0.69 0.164 0.031 216 5 0.69 0.68 3.62 3.71 0.196 0.041 220 5
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12. Adhesive Srength

Reliability Test Data Sheet I

Test Item Adhesive strength / / /
Products Name R-Varistor Tested Conditions Strength>1.6kgf
Model No. AVRC 18S 05Q 015 100R

Tested Equipment

Adhesive strength Gage

Lot No. W217CP 04G23DB & Instrument
Tested Period 2005. 8. 10 Tested by QA Dept. Han Ga Na
Item [Kgf]

SPEC 161
1 3.15
2 2.57
3 2.86
4 2.55
5 2.32
6 2.9
7 3.35
8 3.41
9 3.21
10 3.44

Min 2.32

Max 3.44

Avg 2.98

STD 0.40
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B. Hazardous Substances | nspection Report

SGS Testing Korea Co., Ltd.
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SGS Testing Korea Co., Ltd.

W16-04, Sanbon-dong. Gurpo-ily, Kvundg-da, Kores £35-040
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Hieavy Metal
Tast Hems | unat | Test Mathod MOL |  Resulis
Cadmiven (Gd) ma'ky  USEPA 30508, ICP-AES 0.5 nd
Laad (Pb) mgky USERA 30508, ICP-AES 3 40
| Marcury (Hg) mgkg| USEPA 3052, IGP-AES 2 Ty
" Hexavalent Chromium (Cr i) Imohy| USEPAI0G0A Uvws | 1 nd
Elame Retardants
Test ltems Unit Tast Method MOL | Results
Palybrominated Biphenyls (PBBs) " . . :
Bromotipheny | mgkg | 5 n,d.
Dinromctsghenyl m'kg 5 ri: .
Trbrormatiphery Mok | 5 n. g,
__ Teirabromotipheny |mohg| GREReREL | & | nd
Pantabromobiohearyl M| et s penforrad iy |8 n .
Huxmbromobip hanyl mokg | GCMS. | 5 | nd
Heptalsamotipheny! mglkg 5 n 4.
Cetabromobiphenyl maka | 5 ng
Decatromobiphany kg 5 n. d.
Polybrominaled Diphenyl Ethers (FEDES) - - - -
Bromodiphen athar m'kg = n. .
Diromadahanyl ether kg | & n.d
Tnbrmmadiphanyd athar mg'ky - n. .
Tetratiamodiphend allwr m'kg PR 5 M. .
Pentabromediphanyt ather L makg | USEPA 3540C. 5 n.d
Hexabromaodiohanyt ehar mplkg | Anahysis fgﬂm by | 5 n 4.
Heptabramadipheryl ethed | makg | 5 nd
Dctabromodiphanyd alhar mg'kg 5 nd.
Marabetmdiphermd sibsy mg'kg 5 f. d.
Decabromodiphanyd ether ma'kg | 5 n. o
Mole ¢ fd= Not datecied
MDL = bbathiod Detecton Limil
...................... e At L S AP e A A
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