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Introduction

e Specimen: Multi—Layer Ceramic Capacitor (1005 size)

e Test:
— Solder wettability test
— Temperature cycle test

— Damp heat cycle test
— 85%/85° C test

e Test term: 2013. 12. 31 ~ 2104. 1. 29

* Test environment: Refer each test information

* Test apparatuses:

— Solderbility tester (6 sigma, Robotic Process System, USA)

— Temperature and humidity environmental test chamber
(Excal 5425H, Climats, France)

— Temperature and humidity environmental test chamber
(TH403A, ETAC, Japan)

e Etc: Blind test

e Contact; Lee, Ju Ho ‘& +82-31-789-7282 / leejuho@keti.re.kr
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* Test apparatuses:
— Solderability tester (6 sigma, Robotic Process System, USA)
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* Test apparatuses:
— Temperature and humidity environmental test chamber

(Excal 5425H, Climates, France)




Introduction

* Test apparatuses:
— Temperature and humidity environmental test chamber

(TH403A, ETAC, Japan)
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Solder wettability test

* Test standard: [IEC 60068—-2-58
— According to “IEC 60068—2-58", the solder wettability test was performed
using solderability tester.

* Etc:

— Solder composition: Sn—3.0Ag—0.5Cu

— Solder temperature: (260+5) ° C

— Dipping time: (3%+0.1) sec

— Number of samples: 10 ea

— Flux was used

— Criterion: No pin holes observed from surface of solder.

Information on Solder

Manufacturer: Senju Metal Industry Co.
Name of goods: M705-GRN360-K2-V
Composition: Sn—3.0Ag-0.5Cu



Temperature cycle test

e Test standard: IEC 60384-1
— According to “IEC 60384-1", the temperature cycle test was performed
using temperature and humidity test chamber (Excal 5425H).

* Etc:

— Test temperature: minimum service temp., maximum service temp.

— Dwell time: each 30 min

— Time of temperature change: in 3 min

— Number of cycles: 5 cycles

— Number of samples: 10 ea

— Criterion: Capacitance was not changed drastically after temperature
cycle test.



Damp heat cycle test
e Test standard: IEC 60384-1

— According to “IEC 60384-1", the temperature cycle test was performed
using temperature and humidity test chamber (Excal 5425H).

e Etc:

— High temperature: maximum service temperature, 16 hour

— Humidity: 95%

— Low temperature: minimum service temperature, 2 hour

— Humidity: rest of cycles
— Number of samples: 10 ea

— Criterion: Capacitance was not changed drastically after temperature
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85%/85° C test

e Test standard: IEC 60384-1
— According to “IEC 60384-1", high temperature and high humidity test was

performed during 500 hour using temperature and humidity test chamber
(ETAC TH403A).

* Etc:

— Temperature: 85 ° C

— Humidity: 85%

— Test time: 500 hour

— Number of samples: 10 ea

— Criterion: Capacitance was not changed drastically after temperature

cycle test.
— Capacitance was measured at 100, 200, 300, 400, and 500 hour (5 times).
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Specimens

A B C D
Capacitance 0.1 uF 0.1 uF 0.1 uF 0.1 uF
Tolerance +10 % +10 % +10 % +10 %
Temp. range | -55~+125°C -25~+485°C -55~+125°C -55~+125°C
Resistance to 260 = 5°C 270 £ 5°C 260 = 5°C 270 £ 5°C
soldering heat 10 = 1 sec 10 = 0.5 sec 10 = 0.5 sec 10 = 1 sec




|l. Solder wettability
test




A1t 1005
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|11. Temperature cycle
test




A%t 1005
{Test result>

1 KHz 1 MHz
Sample Before (nF) | After (nF) | Rate of change (%) | Before (nF) | After (nF) | Rate of change (%)

No.1 95.99 102.49 6.77 84.85 90.24 6.36

No.2 93.84 100.31 6.89 82.61 88.48 7.10

No.3 97.75 104.89 7.30 86.29 92.27 6.93

Company A| No.4 95.89 102.80 7.21 84.41 90.14 6.79

1005 No.5 101.28 108.09 6.72 89.78 95.40 6.26

No.6 98.14 104.87 6.86 86.89 92.44 6.38

(@ 1Vrms)| No.7 98.89 105.35 6.53 87.68 92.98 6.04

No.8 101.24 108.24 6.91 89.24 95.26 6.75

No.9 98.87 105.61 6.82 87.67 93.30 6.42

No.10 98.11 104.68 6.70 86.94 92.44 6.32

Avg. rate of change (%)= 6.87 6.54
<{Judgement>

The test results is satisfied with regulation.
However, No.2 &No.3 & No.4 result is close to a limit value(Z10%).
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Btt 1005
{Test result>

1 KHz 1 MHz
Sample Before (nF) | After (nF) | Rate of change (%) | Before (nF) | After (nF) | Rate of change (%)

No.1 101.07 101.68 0.60 90.37 90.67 0.33

No.2 98.47 99.31 0.85 88.23 88.74 0.58

No.3 99.25 99.98 0.74 88.73 89.19 0.52

Company B| No.4 96.20 97.06 0.89 85.81 86.40 0.69

1005 No.5 100.53 101.37 0.84 89.95 90.36 0.46

No.6 99.78 100.63 0.85 89.57 90.15 0.64

(@ 1Vrms)| No.7 96.81 97.40 0.61 87.03 87.31 0.32

No.8 96.44 97.19 0.78 86.60 86.91 0.36

No.9 96.58 97.34 0.79 86.41 86.85 0.51

No.10 98.70 99.56 0.87 88.36 88.79 0.49

Avg. rate of change (%)= 0.78 0.49
<{Judgement>

The test results is satisfied with regulation.
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ctt 1005
{Test result>

1 KHz 1 MHz
Sample Before (nF) | After (nF) | Rate of change (%) | Before (nF) | After (nF) | Rate of change (%)

No.1 104.06 109.24 4.98 89.07 93.08 4.50

No.2 100.89 107.61 6.66 86.84 92.25 6.23

No.3 97.22 102.13 5.05 84.58 88.37 4.48

Company C| No.4 97.83 102.44 4.71 84.95 88.48 4.16

1005 No.5 99.06 103.56 4.54 85.92 89.40 4.05

No.6 105.16 110.29 4.88 90.08 94.02 4.37

(@ 1Vrms)| No.7 102.77 107.69 4.79 88.67 92.56 4.39

No.8 98.79 103.82 5.09 85.74 89.74 4.67

No.9 98.43 103.05 4.69 85.78 89.22 4.01

No.10 97.57 102.07 4.61 84.83 88.04 3.78

Avg. rate of change (%)= 5.00 4.46
<{Judgement>

The test results is satisfied with regulation.
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D%t 1005
{Test result>

1 KHz 1 MHz
Sample Before (nF) | After (nF) | Rate of change (%) | Before (nF) | After (nF) | Rate of change (%)

No.1 109.58 115.27 5.19 91.25 95.32 4.46

No.2 112.24 118.22 5.33 93.23 97.69 4.78

No.3 111.08 116.85 5.19 92.31 96.26 4.28

Company D| No.4 105.52 110.91 5.11 88.35 92.00 4.13

1005 No.5 109.55 115.42 5.36 91.14 95.74 5.05

No.6 110.28 115.99 5.18 91.49 95.52 4.40

(@ 1Vrms)| No.7 110.24 115.54 4.81 92.36 95.78 3.70

No.8 104.46 109.30 4.63 87.21 90.58 3.86

No.9 108.12 112.90 4.42 91.16 94.38 3.53

No.10| 106.09 111.21 4.82 88.79 92.21 3.85

Avg. rate of change (%)= 5.00 4.21
<{Judgement>

The test results is satisfied with regulation.
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Summary

Temperature cycle test

Sample | Testresultlkl¢ | . Test result’iMtz
(1005) bin. wvalue . YWalue Avovalue | Min wvalue hax, Walue | Avovalue

s o Gog% | fah o TR Goa% 1 SA0% ] Goa%
Judgi Judz o Judg Judg Judg Judg

SRR ogos ] L . Q7g% | Q3% ] Qg% . O4d%
Judgi Jud Judg Judg Judg Judg

o e LRI aoe% ELI L G2dh | 446%
Judgi Judz o Judg Judg Judg Judg

I A2 o0 ) 2ol Jooh o% s AR
Judgi Jud Judg Judg Judg Judg

{Total Judgement>

All of test samples are satisfied with regulation.
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V. Damp heat cycle test




A%t 1005
{Test result>

1 KHz 1 MHz
Sample Before (nF) | After (nF) Rate of change (%) | Before (nF) After (nF) Rate of change (%)
No.1 97.421 99.114 1.74 85.794 87.732 2.26
No.2 95.773 97.497 1.80 84.211 86.333 2.52
No.3 97.892 99.858 2.01 85.897 88.253 2.74
Company A| No.4 94.201 96.232 2.16 83.021 95.219 14.69
No.5 99.797 101.692 1.90 87.833 90.105 2.59
1005 No.6 96.334 98.273 2.01 84.887 87.142 2.66
(@ 1Vrms)| No.7 94.416 96.373 2.07 84.041 85.236 1.42
No.8 95.774 97.665 1.97 84.754 86.991 2.64
No.9 95.271 97.408 2.24 83.923 86.068 2.56
No.10 | 99.033 100.815 1.80 87.048 89.205 2.48
Avg. rate of change (%)= 1.97 3.66
<{Judgement>
The test results is not satisfied with regulation. NG

No.4 result is over the limit value(x10%).
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Btt 1005
{Test result>

1 KHz 1 MHz
Sample Before (nF) | After (nF) Rate of change (%) | Before (nF) After (nF) Rate of change (%)

No.1 98.667 98.939 0.28 87.734 88.416 0.78

No.2 99.232 98.418 -0.82 88.128 88.777 0.74

No.3 98.047 98.226 0.18 87.164 87.7178 0.70

Company B | No.4 94.993 96.921 2.03 84.465 86.882 2.86

No.5 100.181 100.217 0.04 88.826 89.557 0.82

1005 No.6 96.729 96.866 0.14 86.211 86.799 0.68

(@ 1Vrms) | No.7 98.762 98.907 0.15 87.667 88.316 0.74

No.8 98.832 98.946 0.12 87.653 88.354 0.80

No.9 101.244 101.373 0.13 89.791 90.544 0.84

No.10 96.004 95.204 -0.83 85.446 85.203 -0.28

Avg. rate of change (%)= 0.14 0.87
<{Judgement>

The test results is satisfied with regulation.
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ctt 1005
{Test result>

1 KHz 1 MHz
Sample Before (nF) | After (nF) Rate of change (%) | Before (nF) After (nF) Rate of change (%)

No.1 94.725 95.179 0.48 82.122 82.866 0.91

No.2 102.558 103.096 0.52 88.563 89.392 0.94

No.3 95.211 95.654 0.47 82.171 83.054 1.07

Company C| No.4 100.319 101.131 0.81 86.001 86.938 1.09

1005 No.5 95.298 95.813 0.54 82.453 83.283 1.01

No.6 97.063 97.678 0.63 83.731 84.573 1.01

(@ 1Vrms) | No.7 96.462 96.989 0.55 83.68 84.547 1.04

No.8 99.349 101.649 2.32 85.296 87.874 3.02

No.9 98.591 99.218 0.64 85.012 85.946 1.10

No.10 100.144 100.723 0.58 86.364 87.392 1.19

Avg. rate of change (%)= 0.75 1.24
<{Judgement>

The test results is satisfied with regulation.
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D%t 1005
{Test result>

<{Judgement>

The test results is satisfied with regulation.
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1 KHz 1 MHz
Sample Before (nF) | After (nF) Rate of change (%) | Before (nF) After (nF) Rate of change (%)
No.1 108.799 112.341 3.26 91.263 93.928 2.92
No.2 108.305 109.627 1.22 90.792 91.959 1.29
No.3 110.593 111.985 1.26 92.608 93.539 1.01
Company D| No.4 107.381 108.641 1.17 89.541 90.566 1.14
1005 No.5 110.076 112.332 2.05 91.939 92.973 1.12
No.6 100.616 102.142 1.52 84.235 85.137 1.07
(@1Vrms)| No.7 | 113411 114.889 1.30 94.837 95.736 0.95
No.8 108.573 110.023 1.34 91.042 91.865 0.90
No.9 112.332 114.091 1.57 93.471 94.632 1.24
No.10 107.439 108.538 1.02 89.948 90.799 0.95
Avg. rate of change (%)= 1.57 1.26




Summary

Damp heat cycle test

Sample Test result1 kKHez Test result1MHz
(1005) bin. walue Max, Yalue © Avovalue | Min walue M=z, YWalue Aovg value
A& e 1046 L 224% Lo LECEE I 1d2% L. 14625 1. 300% .
Judgi D Judgo Judgi D Judg Judg: ¥ Judg
SR AL L D1dh ) T028% | 289% L D87k .
JudgiD) Jud g Judgi Judgi Judg D JudgiD
S L N 2328 e 0.75% e LA T L 1.2%h .
Judgi Judg Judgi Judgi Judgi Judgi
. 1% 3285 LECTAL 030% Lo L . 125% .
Judgi Judg Judgi Judgi Judgi Judgi

{Total Judgement>

The company A sample result is not satisfied with regulation.
On the others, company B/C/D results are satisfied with regulation.




V. 85%/85° C test




A%l 1005

{Test result>
Rate of change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 t0 500 hr)
No.1 96.84 101.79 101.03 100.45 100.24 103.82 7.21
No.2 96.67 101.32 100.54 100.04 100.01 103.41 6.97
Company A | No.3 99.91 99.61 98.32 98.44 98.18 101.66 1.75
No.4 98.82 105.08 103.88 103.74 103.65 107.49 8.77
1005 No.5 95.80 100.71 100.78 99.50 99.38 102.97 7.48
No.6 98.74 103.74 103.51 102.47 102.33 106.24 7.60
(1 Vrms, No.7 96.11 100.73 99.44 99.60 99.41 102.81 6.97
1 kHz) No.8 96.62 101.66 100.76 100.54 100.20 104.15 7.79
No.9 96.47 101.35 101.23 100.13 99.93 103.29 7.07
No.10 100.72 105.74 104.38 104.40 104.25 108.12 7.35
Avg. rate of change (%)= 6.90
Rate of Change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 to 500 hr)
No.1 86.15 89.89 89.92 88.85 88.87 91.25 5.92
No.2 85.77 89.32 88.21 88.47 88.42 90.86 5.94
Company A | No.3 88.58 87.58 87.33 86.90 86.52 89.01 0.49
No.4 87.33 92.57 92.09 91.67 91.45 94.07 7.72
1005 No.5 84.94 88.58 87.11 87.80 87.70 90.16 6.14
No.6 87.41 91.05 91.53 90.06 90.01 92.72 6.07
(1 Vrms, No.7 85.73 89.17 89.87 88.31 88.18 90.50 5.56
1 MHz) No.8 85.24 89.02 88.18 88.23 88.03 90.63 6.33
No.9 85.67 89.37 90.58 88.44 88.11 90.53 5.67
No.10 89.13 92.91 92.93 91.93 91.75 94.51 6.03
(Judgement) Avg. rate of change (%)= 5.59
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The test results is satisfied with regulation.
However, No.4 result is close to a limit value(x10%).




Bt 1005

{Test result>
Rate of change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 t0 500 hr)
No.1 97.30 99.83 99.78 99.20 99.15 100.82 3.61
No.2 97.70 100.00 100.20 99.39 99.37 100.95 3.33
Company B | _No.3 96.61 98.99 99.15 99.43 98.46 100.01 3.52
No.4 95.17 97.64 97.36 97.07 97.06 102.97 8.20
1005 No.5 98.73 101.40 100.87 100.65 100.77 102.44 3.76
No.6 96.12 98.45 98.71 97.80 97.75 99.35 3.36
(1 Vrms, No.7 97.79 100.28 99.38 99.58 99.66 101.17 3.46
1 kHz) No.8 98.47 101.20 101.56 100.41 100.50 102.08 3.67
No.9 98.43 101.03 100.21 100.22 100.37 101.93 3.55
No.10 99.17 101.91 101.38 101.25 101.22 102.75 3.61
Avg. rate of change (%)= 4.01
Rate of Change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 to 500 hr)
No.1 87.06 88.94 88.40 88.43 88.48 89.37 2.66
No.2 88.01 89.78 89.12 89.24 89.13 90.16 2.45
Company B | No.3 86.52 88.45 87.38 87.83 87.77 88.77 2.60
No.4 85.30 87.20 87.56 86.60 86.55 91.19 6.90
1005 No.5 88.23 90.25 90.45 89.64 89.55 90.62 2.71
No.6 86.42 88.20 87.80 87.66 87.49 88.54 2.45
(1 Vrms, No.7 87.82 89.74 89.18 89.05 89.06 90.04 2.53
1 MHz) No.8 87.98 90.07 90.48 89.35 89.34 90.26 2.59
No.9 88.22 90.20 89.17 89.56 89.55 90.61 2.70
No.10 88.65 90.74 90.53 90.17 90.12 91.04 2.70
(Judgement) Avg. rate of change (%)= 3.03
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The test results is satisfied with regulation.
However, No.4 result is close to a limit value(x10%).




ctt 1005

{Test result>
Rate of change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 t0 500 hr)
No.1 100.09 104.02 105.02 102.79 102.89 105.57 5.47
No.2 100.63 104.83 105.96 103.54 103.61 106.46 5.79
Company C | No.3 98.44 102.21 103.23 101.09 101.13 103.80 5.44
No.4 93.46 96.85 97.85 95.97 95.98 98.35 5.23
1005 No.5 94.85 98.16 99.05 97.21 97.15 99.70 5.11
No.6 97.13 100.71 101.46 99.66 99.77 102.16 5.18
(1 Vrms, No.7 96.97 100.59 101.53 99.56 99.58 102.13 5.32
1 kHz) No.8 96.60 100.08 101.02 99.04 99.07 101.54 5.11
No.9 100.98 104.89 106.10 103.86 103.89 106.74 5.71
No.10 97.18 100.86 101.85 99.73 99.82 102.39 5.36
Avg. rate of change (%)= 5.37
Rate of Change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 to 500 hr)
No.1 86.97 89.74 90.25 88.86 88.73 9041 3.96
No.2 87.08 89.94 90.58 89.17 89.06 90.64 4.09
Company C | No.3 85.95 88.49 89.24 87.80 87.72 89.31 3.91
No.4 81.59 83.98 84.56 83.31 83.18 84.53 3.60
1005 No.5 83.03 85.31 85.85 84.67 84.61 86.05 3.63
No.6 84.53 86.92 87.38 86.26 86.26 87.71 3.77
(1 Vrms, No.7 84.34 86.85 87.42 86.08 86.02 87.53 3.78
1 MHz) No.8 84.27 86.72 87.22 85.87 85.96 87.48 3.80
No.9 87.38 90.03 90.72 89.35 89.38 90.96 4.10
No.10 84.72 87.39 87.84 86.62 86.50 87.84 3.68
Avg. rate of change (%)= 3.83
<{Judgement>
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The test results is satisfied with regulation.




D%t 1005

{Test result>
Rate of change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 to 500 hr)
No.1 108.63 112.54 113.01 111.89 111.36 110.49 1.71
No.2 108.33 112.33 112.99 111.66 111.36 112.90 4.21
Company D | No.3 99.02 102.51 103.07 101.93 101.70 103.05 4.07
No.4 103.47 107.08 107.46 106.46 106.15 107.45 3.84
1005 No.5 110.36 114.03 114.48 113.50 113.12 114.49 3.74
No.6 107.91 111.62 112.14 111.00 110.73 112.11 3.89
(1 Vrms, No.7 107.24 111.13 111.46 110.46 110.14 111.67 4.13
1 kHz) No.8 105.65 109.06 109.82 108.58 108.42 109.71 3.84
No.9 106.63 110.26 110.85 109.78 109.39 110.85 3.95
No.10 106.26 109.80 110.16 109.32 108.97 109.62 3.16
Avg. rate of change (%)= 3.66
Rate of Change
Sample 0 hr 100 hr 200 hr 300 hr 400 hr 500 hr (%, 0 to 500 hr)
No.1 90.91 93.35 93.64 92.69 92.45 91.00 0.10
No.2 91.02 93.44 93.72 92.73 92.57 93.25 2.45
Company D | No.3 83.52 85.57 85.95 84.95 84.88 85.59 2.48
No.4 87.54 89.81 90.07 89.27 88.98 89.66 2.42
1005 No.5 92.58 94.91 94.92 94.21 94.07 94.80 2.40
No.6 90.74 93.04 93.53 92.46 92.27 92.83 2.30
(1 Vrms, No.7 89.92 92.14 92.62 91.76 91.54 92.22 2.56
1 MHz) No.8 88.58 90.62 91.17 90.26 90.10 90.78 2.48
No.9 89.42 91.66 91.96 91.09 90.86 91.50 2.33
No.10 89.20 91.38 91.46 90.90 90.63 90.84 1.84
Avg. rate of change (%)= 2.14
<{Judgement>
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The test results is satisfied with regulation.
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Summary

85%/85° C test

Sample | TestresultlKHe =~ | o TestresultiMiz =~~~
(1005) bin. wal ue bax. Walue i Avowvalue | Min wvalue iz YWalue v Avgvalue

A b 1% arm 1 aaoh | 0a3% | Ti2h | 209
Judgi Judg Judgi Judgi Judgy Judgi

SHE dddk ) 92l 1 L 2doh L 990% 303h
Juddg Judg JudgiD JuddgD Juddg JudgiD

S ol1% L ER AL o3 L 36 L LR J83h
Judgi Judg Judgi Judgi Judgi Judgi

I 1A% | azih SR AL 2otk . 214k
Judgo Judg Judgs Judgo Judgo Judgio

{Total Judgement>

All of samples results are satisfied with regulation. However, company A/B results
is close to a limit value(=+10%b).
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Walsin

FH
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Yageo

Samsung

J_Chip

Consulting

S pes. A Wiglsin B: Murata Chageo L:Samsung
FParts number C4O0Z2E1 D41 1000 GRMIS5E11 A104KA801 G | SCOA0ACHTREEE 104 (CLCEE O R FPSMMMG
SIZEmm) 10505 1 D050 5 1 RO5X05 1 DR SH0 5
Capacitance 01 uF 1 0% 01 uF = 10% 01 uF 1 0% 01 uF +10%
1005 Maltaoe 108 O 1 O OIC 10O 10D

Temp. chara H IR B KR IR
Toprange R~ 2R —2R~ 8BRS R~ 957 —FR 1 2R
Soldering tern.  |260+ 570 A 0= 270+ 5°C A Dsec PE0+EEC 0= 270+ 57 A Osec
Parts numkber DEo03M 2 L EO0L GRM1BE2CTHI 01 A0S | SC0a03ICHPOSBEM 101 (LT 001 O BB MMMNG
SIZEmm) 1 GX08x08 1 BAO0BX08 1 GR08x08 1 BHO0AX0 8
Capacitance 100pF £ 5% 100pF 5% 100pF £ 554 100pF X584

16061 Voltage o O LD oo O LoD
Temp. chara MNP cH MPO oS
Toprange 51 257 —20—1 25 55~ 257 —EE~—1 25
Soldering tern. | 260+ 5% A0 270+ 5°C A Osec P05 CA0=e 270+ 5°C A Osec
Parts number  |0E0EF 0472 2500 GRMI188F11E1 047 A01 G [SCOS0EZ CYEVEEE 104 | L1 OF1 042 AR MM
SIZEmm) 1 6A08x04 1 BR0EX0 4 1 BR0EX05 1 BR03X08
Capacitance 01 uFH B0 % —=20% |01 uFHB0% A—20% |01 uFHB0 %/ —=20% |01 uF+HE0% /=200

16062 voltage 28N 00 2oNDC 2eN 00 2o DIo
Termnp. chars Y F e B
Toprang =06~ 8BRS —R 3R —3A0~B5C —30~ 3R
Soldering tem. 260+ 5°CA0sec  [270+5CA0sec  |260+5°CA0sec 270+ 5°C A Osec




KETISBRIERDBE
ENLCCEB R IR IR IR 80 RSP REL D

J_Chip

[ fnnulhnr

#—h— A Walsin BB RT Gy AGED D5 AMS NG
10CE 16081 16082 1005 16081 16082 1006 16081 16082 1006 16081 1608-2
Eitﬁ%fﬁﬁ QUTUF A0 00pF A0 0 TuFE S0 | O TuFA 10N (1 00pF /S0 0 IuF /B0 | O1UF A10N H100pF AA00 0 1uF/S0Y L0 IUES 10 2 QopE /B 0L TUF /B0
|
— @ @ @ @ o @ O O O X o | @
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