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I. Introduction




Introduction

« Specimen: Bipolar Junction Transistor

* Test:
- Electrical property measurements
- Decapsulation analyses

* Test term: 2014. 12. 01 ~ 2105. 2. 16
* Test environment: (25 + 5) °C, Below 75% room humidity

» Test apparatuses:
- Curve tracer (CS-3300, IWATSU, Japan)
- Decapsulation station (MD 2006A, MI Semiconductor, Korea)
- Scanning electron microscopy (Quanta 3D DualBeam, FEI, Netherland)
- Temperature and humidity environmental test chamver (Excal 5425H,
Climates, France)
- Solderability tester (6 sigma, Robotic Process System, USA)

e Etc: Blind test

» Contact: Lee, Ju Ho @ +82-31-789-7282 / leejuho@keti.re.kr
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» Test apparatuses:
- Scanning electron microscopy (Quanta 3D DualBeam, FEI, Netherland)
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» Test apparatuses:
- Temperature and humidity environmental test chamber
(Excal 5425H, Climates, France)




Introduction

» Test apparatuses:
- Solderability tester (6 sigma, Robotic Process System, USA)
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Max rating specs & Test conditions

Characteristic Max rating specifications Test
A B C conditions

Vesan [V 0.4 0.4 0.4 [.=100 mA
Vo [V] 50 50 50 I[.=1 mA
Vego [V] 5 7 7 [.=10 uA

G, 70~700 120~560 180~560 V=6V, [.=1 mA,
[;.=10 mA

Specimens. (Left from) Company A, B, and C

Should refer to page.51 as shown all of specs.
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I1. Electrical properties




Electrical properties

- Test result of Company A:
A 1 2 3 4 5 [§) 7 8 9 10
Vcelsat) [mV] 139.83 133.3 132.7/8 132.29 131.18 125.59 120.87 126.42 126.84 127.05
Vceo [V] 5. 51 15.51 75.46 75.66 75.19 77.32 77.28 76.31 76.33 77.72
Vcbo [V] 134 21 143.50 142.89 143.56 141.93 142.58 143.21 129.63 143.58 142.81
Vebo [V] 8.167 8.183 8.169 8.149 8.146 -2 0 i i 8.001 8.149 7.776 7.956
Gi 161.9 166.2 172.8 151 198.9 161.9 190 .4 185.0 178.0 165.5
- Test result of Company B:
B 1 2 3 4 5 6 i 8 9 10
Vcel(sat) 152 55 151.39 151.36 151.08 153.02 150.76 152.43 150.69 150.83 150.82
Vceo 70.85 70.02 70.08 70.87 71.50 71.28 71.85 70.92 70.48 71.42
Vcbo 148.28 148 .27 148.18 147.88 147.54 148.86 148.90 148.79 147.85 148 .47
Vebo 8.539 8.537 8.531 8.54 8.533 8.543 8.537 8.544 8.541 8.546
Gi 307 .1 306.2 309.4 306.9 309.2 309 .1 306.8 307.7 306.1 308.2
- Test result of Company C
G 1 2 3 4 5 6 7 8 9 10
Vce(sat) 13008 130.45 131.4°2 132.36 127.74 126.04 128.78 129.79 129.83 128.47
Vceo g3.07 83.02 82.97 83.62 83.21 a5 47 82.54 85.31 82.63 82.41
Vecbo 147 .24 146.35 145.00 147 .21 146.03 146.33 146.07 144 .18 144 .51 145.72
Vebo 7.427 7437 7.431 7.428 7.441 7.485 7.432 7.440 7.431 7.431
Gi 278.1 278.2 277.5 282.7 284 .6 281 .1 283.3 284 .6 207.7 286.6

13




IT1I. X-ray analyses







IV. Decapsulation analyses




Company A

12/0/2014 HY |mag B |tilt| WD |det

‘ 10:32:34 PM [5.00kV| 50x |0° ‘ 9.4 mm |[ETD



Company A

WD | det

12/0/2014 HV | mag M@ | tilt
10:32:34 PM [5.00kV| 50x |0°]/9.4 mm|ETD




Company A

12/0/2014 HY |mag B |tilt| WD |det

G ‘ 10:32:34 PM [5.00kV| 50x |0° ‘ 9.4 mm |[ETD



Company A

/9/2014 | HV WD | det
10:41:54 PM|5.00 kV| 150 x °| 8.6 mm|ETD

12/9/2014 ‘ HV ‘magEE tilt‘ WD ‘det

10:41:24 PM | 5.00kV| 65x |50°|8.6 mm|ETD

12/9/2014 HV |mag @ | tilt WD | det
:42:12 PM | 5.00 kV | 120 x °|8.6 mm|ETD



Company A

12/9/12014 HV |mag @ | tilt WD | det
10:43:22 PM | 5.00 kV | 1 000 x | 50 ° | 8.6 mm | ETD

‘ 12/9/2014 ‘ HV ‘magEE tilt‘ WD ‘det

10:42:52 PM | 5.00kV | 500x |50 °|8.6 mm|ETD

10:43:41 PM | 5.00 kV | 1 000 x | 50 ° | 8.6 mm | ETD

12/9/12014 ‘ HV ‘magEE tilt‘ WD | det



Company A

12/9/2014 HV |mag @ | tilt WD | det | o 12/9/2014 HV |mag @ | tilt WD | det |
10:44:25 PM | 5.00 kV | 500x |50 °|9.0 mm |ETD]| 752 110:44:48 PM | 5.00 kV | 1 000 x | 50 °|9.0 mm |ETD|

& 12/9/2014 HV |mag @ | tilt WD | det | o 12/9/2014 HV |mag @ | tilt WD | det |
10:45:15PM | 5.00 kV | 500x |50 °|9.0 mm [ETD]| 752 110:45:25 PM | 5.00 kV | 1 000 x | 50 °| 9.0 mm |ETD|




Company B

‘ 1/9/2015 ‘ HV ‘magEEl tilt‘ WD ‘det

10:07:06 AM | 5.00kV | 50x |-0°]|8.7mm | ETD

det
mm [ETD




Company B

1/9/2015 HV mag | | tilt WD det | ————— 1 mm
10:07:06 AM | 5.00 kV| 50x |-0°|8.7 mm ETD

T — ——

=




Company B

10:07:06 AM | 5.00kV | 50x |-0°]|8.7mm | ETD

‘ 1/9/2015 ‘ HV ‘magEEl tilt‘ WD ‘det




Company B

1/9/2015 HV |mag HE | tilt WD | det
10:26:12 AM | 5.00 kV| 150x |50 °|8.2 mm |ETD

1/6/2015 HY |mag H| tilt
10:23:51 AM | 5.00 kV | 50 x

1/9/2015 ‘ HV ‘magEE tilt‘ WD ‘det — 300 ym ———

:03 AM | 5.00 kV | 150 x 7.9 mm |ETD



Company B

11912015 HV  |mag | tit | WD | det
10:25:13 AM| 5.00 kV | 1000 x | 50 °| 7.9 mm | ETD

WD | det
500x |50° (7.9 mm|ETD

1/9/2015 ‘ HV ‘magEE tilt

10:24:31 AM | 5.00 kV

1/9/2015 HV mag ilt WD | det | ————— 50 ym ———
10:24:54 AM | 5.00 kV | 1000 x |50 °| 7.9 mm |ETD



Company B

! 1/9/2015 HV |mag @ | tilt WD | det | o 1/9/2015 HV |mag @ | tilt WD | det |
752110:26:40 AM | 5.00 kV | 500x |50 °|8.2 mm|ETD| 752110:26:51 AM | 5.00 kV | 1000 x | 50 °|8.2 mm |ETD|

1/9/2015 HV |mag @ | tilt WD | det | 2 1/9/2015 HV |mag @ | tilt WD | det |
10:27:19 AM | 5.00 kV | 500x |50°|8.2 mm |[ETD]| 752110:27:31 AM | 5.00 kV | 1000 x | 50 °|8.2 mm |ETD|




Company C

12/9/2014 HY |mag BH| tilt| WD | det

‘ 11:08:59 PM |5.00kV| 50x |-0° ‘ 9.2 mm |ETD




Company C

7| 12/9/2014 HV |mag @ | tilt | WD || det
11:08:59 PM |[5.00kV| 50x |-0°/9.2m




Company C

12/9/2014 HY |mag BH| tilt| WD | det

‘ 11:08:59 PM |5.00kV| 50x |-0° ‘ 9.2 mm |ETD



Company C

12/9/2014 HV |mag @ | tilt WD
11:15:57 PM | 5.00 kV | 120x |45°|8.8 mm |ETD

D3| 12/9/2014 HV |mag B | tilt WD | det
11:15:38 PM | 5.00kV| 65x |45°|8.8mm|ETD

‘ 12//2014‘ HV ‘magEE tilt‘ WD ‘det — 400 ym ———

11:16:09 PM | 5.00 kV | 120x |45°|8.8 mm |ETD



Company C

e .
‘ 12/9/2014 ‘ HV ‘magEE tilt WD ‘det

11:16:53 PM | 5.00 kV | 1 000 x | 45 ° | 8.8 mm |ETD

N | 12/9/2014 HV |mag B | tilt WD | det
“52111:16:40 PM | 5.00kV | 500x |45°[8.8 mm|ETD

12/9/2014 HV |mag @ | tilt WD | det | ————— 50 ym ———
11:17:09 PM | 5.00 kV | 1 000 x | 45 ° | 8.8 mm |ETD



Company C

12/9/2014 HV |mag @ | tilt WD | det o 12/9/2014 HV |mag @ | tilt WD | det |
11:17:47 PM | 5.00 kV | 500x |45°]9.0 mm|ETD “5£111:17:38 PM | 5.00 kV | 1 000 x | 45 °| 9.0 mm |ETD|

12/9/2014 HV |mag @ | tilt WD | det | o 12/9/12014 HV |mag @ | tilt WD | det |
11:18:03 PM | 5.00 kV | 500x |45°|9.0 mm |[ETD]| “5£111:18:22 PM | 5.00 kV | 1 000 x | 45 °| 9.1 mm |ETD|




Summary J_Chip

Consulting
[1st Bonding process])

A

<J-chip comment: Good > <J-chip comment: Good > <J-chip comment: Good >
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Summary

[2nd Bonding process]
A

<J-chip comment: No good >

Due to press by over power,
or equipment mismatching,
bonding fit was crushed.

36

<J-chip comment: Good >

J_Chip

Consulting

<J-chip comment: Good >



V. Environmental tests




Test conditions

* Test:
- High temperature test: (150 + 2) °C, 500 hr
- Low temperature test: (-40 + 2) °C, 500 hr
- Damp heat cycle test: (150 + 2) °C, 10 min < (-40 * 2) °C, 10 min, 200 cycles
- Solder wettability test: (245 + 5) °C, Sn3.0Ag0.5Cu, (3 + 0.1) sec, using flux

» Test apparatuses:
- Temperature and humidity environmental test chamber
(Excal 5425H, Climats, France)
- Solderability tester (6 sigma, Robotic Process System, USA)

38



Company A

High temp. test result

V‘E;(\S/]at) Before After Change Vceo [V] Before After Change
#1 139.83 133.51 -6.32 #1 7551 72.08 -3.43
#2 133.30 130.90 -2.40 #2 75.51 73.87 -1.64
#3 132.78 127.92 -4.86 #3 75.46 73.03 -2.43
#4 132.29 129.62 -2.67 #4 75.66 76.22 0.56
#5 131.18 124.34 -6.84 #5 75.19 73.81 -1.38

Vchbo [V] Before After Change Vebo [V] Before After Change
#1 137.21 143.44 6.23 #1 8.167 8.177 0.010
#2 143.50 144.56 1.06 #2 8.183 8.190 0.007
#3 142.89 143.44 0.55 #3 8.169 8.173 0.004
#4 143.56 144.07 0.51 #4 8.149 8.156 0.007
#5 141.93 142.51 0.58 #5 8.146 8.145 -0.001
Hfe Before After Change

#1 161.9 163.3 14

#2 166.2 163.1 -3.1

#3 172.8 171.7 -1.1

#4 175.1 175.0 -0.1

#5 198.9 197.4 -1.5
<Judgement>

The test results is satisfied with regulation.



Company A

Low temp. test result

Vceo [V] Before After Change
#6 77.32 77.97 0.65
#7 77.28 74.85 -2.43
#8 76.31 75.32 -0.99
#9 76.33 76.21 -0.12
#10 77.72 77.44 -0.28

Vebo [V] Before After Change
#6 8.111 8.112 0.001
#1 8.001 7.984 -0.017
#8 8.149 8.150 0.001
#9 7.776 7.776 0.000
#10 7.956 7.952 -0.004

V(E;(\S/]at) Before After Change
#6 125.59 123.72 -1.87
#7 120.87 116.04 -4.83
#8 126.42 118.62 -7.80
#9 126.84 124.41 -2.43
#10 127.05 121.53 -5.52

Vcho [V] Before After Change
#6 142.58 143.68 1.10
#7 143.21 143.50 0.29
#8 129.63 142.36 12.73
#9 143.58 143.82 0.24
#10 142.81 143.19 0.38
hfe Before After Change
#6 161.9 162.8 0.9
#7 190.4 189.2 -1.2
#8 185.6 185.5 -0.1
#9 178.0 177.4 -0.6

#10 165.5 166.4 0.9
<Judgement>

The test results is satisfied with regulation.




Company A Damp heat cycle test result

V(Eren(\s}]at) Before After Change Vceo [V] Before After Change
#11 77.58 74.55 -3.03
#11 136.18 131.18 -5.00 412 7353 72 46 107
#12 134.69 130.28 -4.41
#13 126.32 123.23 -3.09 #13 78.24 758l 243
#14 138.58 116.60 -21.98 #14 75.53 75.50 -0.03
#15 131.22 129.69 -1.53 #15 76.43 77.34 0.91
Vcho [V] Before After Change Vebo [V] Before After Change
#11 141.93 142.28 0.35 #11 8.153 8.155 0.002
#12 142.01 143.50 1.49 #12 7.867 7.859 -0.008
#13 143.36 143.74 0.38 #13 8.141 8.144 0.003
#14 143.57 143.86 0.29 #14 8.156 8.158 0.002
#15 144.75 143.63 -1.12 #15 8.165 8.162 -0.003
hfe Before After Change
#11 189.9 193.2 3.3
#12 179.5 181.1 1.6
#13 180.6 184.1 3.5
#14 180.5 184.7 4.2
#15 170.9 175.9 5.0
<Judgement>

The test results is satisfied with regulation. However, Vce(sat) test sample 14 result

is critial ,if compare to others data. 41



Company B

High temp. test result

Vce(sat) Before After Change Vceo [V] Before After Change
[mV] #1 70.85 71.52 0.67
7 isim sy | o # | e | na | 1%
#3 151.36 148.82 -2.54 #3 70.08 71.90 1.82
#4 151.08 149.24 1.84 4 70.87 7128 0.41
#5 153.02 148.75 -4.27 #5 71.50 71.72 0.22

Vcbo [V] Before After Change Vebo [V] Before After Change
#1 148.28 149.08 0.80 #1 8.539 8.551 0.012
#2 148.22 147.58 -0.64 #2 8.537 8.541 0.004
#3 148.18 148.53 0.35 #3 8.531 8.543 0.012
#4 147.88 147.96 0.08 #4 8.540 8.542 0.002
#5 147.54 147.86 0.32 #5 8.533 8.539 0.006
hfe Before After Change
#1 307.1 310.9 3.8
#2 306.2 313.7 7.5
#3 309.4 313.7 4.3
#4 306.9 312.8 5.9
#5 309.2 313.7 4.5

<Judgement>

The test results is satisfied with regulation.



Company B Low temp. test result

V(Eren(\s/]at) Before After Change Vceo [V] Before After Change
#6 71.28 71.53 0.25

#6 150.76 148.40 -2.36 77 7185 249 0.64
#7 152.43 147.99 -4.44
#8 150.69 145.90 -4.79 #8 70.92 7136 0.4
#9 150.83 148.40 243 #9 70.48 71.81 1.33
#10 150.82 147.14 -3.68 #10 71.42 72.42 1.00

Vcho [V] Before After Change Vebo [V] Before After Change
#6 148.86 148.89 0.03 #6 8.543 8.547 0.004
#7 148.90 148.22 -0.68 #7 8.537 8.523 -0.014
#8 148.79 148.56 -0.23 #8 8.544 8.549 0.005
#9 147.85 147.79 -0.06 #9 8.541 8.553 0.012
#10 148.47 148.21 -0.26 #10 8.546 8.550 0.004
hfe Before After Change
#6 309.1 312.3 3.2
#7 306.8 312.7 5.9
#8 307.7 310.2 2.5
#9 306.1 307.6 15
#10 308.2 313.3 5.1

<Judgement>

The test results is satisfied with regulation.



Damp heat cycle test result

Vceo [V] Before After Change
#11 83.42 71.26 -12.16
#12 71.06 72.34 1.28
#13 75.03 71.54 -3.49
#14 76.19 71.97 -4.22
#15 75.01 71.75 -3.26

Vebo [V] Before After Change
#11 8.537 8.542 0.005
#12 8.542 8.536 -0.006
#13 8.547 8.538 -0.009
#14 8.547 8.544 -0.003
#15 8.540 8.537 -0.003

Company B

V(E;(\S}]at) Before After Change
#11 151.88 146.94 -4.94
#12 151.60 148.40 -3.20
#13 151.56 146.11 -5.45
#14 152.43 147.26 -5.17
#15 155.07 148.44 -6.63

Vcbo [V] Before After Change
#11 148.64 147.64 -1.00
#12 148.56 148.21 -0.35
#13 148.53 148.24 -0.29
#14 147.92 148.22 0.30
#15 148.49 148.25 -0.24
hfe Before After Change
#11 305.7 315.6 9.9
#12 307.3 316.1 8.8
#13 308.1 3154 7.3
#14 309.4 316.1 6.7
#15 309.1 315.1 6.0

<Judgement>

The test results is satisfied with regulation. However,Vceo test sample 1 11 result
is critical, if compare to others.

44



Company C

High temp. test result

Vceo [V] Before After Change
#1 83.07 83.45 0.38
#2 83.02 83.22 0.20
#3 82.97 82.08 -0.89
#4 83.62 82.91 -0.71
#5 83.21 83.31 0.10

Vebo [V] Before After Change
#1 7.427 7.433 0.006
#2 7.437 7.422 -0.015
#3 7.431 7.432 0.001
#4 7.428 7.435 0.007
#5 7.441 7.444 0.003

V(E;(\S/]at) Before After Change
#1 130.01 127.64 -2.37
#2 130.45 127.74 -2.71
#3 131.42 129.17 -2.25
#4 132.36 126.74 -5.62
#5 127.74 122.71 -5.03

Vcho [V] Before After Change
#1 147.24 147.29 0.05
#2 146.35 146.39 0.04
#3 145.00 145.72 0.72
#4 147.21 147.63 0.42
#5 146.03 146.26 0.23
hfe Before After Change
#1 278.1 284.6 6.5
#2 278.2 280.7 2.5
#3 277.5 283.0 5.5
#4 282.7 284.8 2.1
#5 284.6 281.8 -2.8

<Judgement>

The test results is satisfied with regulation.
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Company C Low temp. test result

V(Eren(\s/]at) Before After Change Vceo [V] Before After Change
#6 85.47 86.58 1.11

#6 126.04 122.01 -4.03 77 8254 85.06 > 52
#7 128.78 124.76 -4.02
#8 129.79 125.73 -4.06 "8 8531 83.36 195
#9 129.83 127.99 184 #9 82.63 82.08 -0.55
#10 128.47 126.88 -1.59 #10 82.41 82.24 -0.17

Vcho [V] Before After Change Vebo [V] Before After Change
#6 146.33 146.43 0.10 #6 7.435 7.442 0.007
#7 146.07 146.64 0.57 #7 7.432 7.435 0.003
#8 144.18 145.75 1.57 #8 7.440 7.442 0.002
#9 144.51 144.21 -0.30 #9 7.431 7.431 0.000
#10 145.72 146.36 0.64 #10 7.431 7.434 0.003
hfe Before After Change
#6 281.1 272.5 -8.6
#7 283.3 279.3 -4.0
#8 284.6 2834 -1.2
#9 277.7 275.6 2.1
#10 286.6 289.1 2.5

<Judgement>

The test results is satisfied with regulation.



Company C Damp heat cycle test result

Vce(sat) Before After Change Vceo [V] Before After Change
[mV] #11 85.80 83.91 -1.89
#11 129.31 125.97 -3.34 #12 83.78 83.79 0.01
#12 128.06 124.83 -3.23 #13 84.77 8235 242
#13 132.29 127.19 -5.10
#14 130.69 127.67 -3.02 i 84.22 83.12 110
#15 131.84 126.32 -5.52 #15 83.25 82.71 1054

Vcho [V] Before After Change Vebo [V] Before After Change
#11 146.65 147.14 0.49 #11 7.437 7.436 -0.001
#12 146.94 147.00 0.06 #12 7.431 7.428 -0.003
#13 142.93 143.49 0.56 #13 7.428 7.426 -0.002
#14 141.29 143.21 1.92 #14 7.423 7.416 -0.007
#15 145.86 146.33 0.47 #15 7.442 7.442 0.000
hfe Before After Change
#11 274.0 278.0 4.0
#12 277.9 279.6 1.7
#13 283.2 290.4 7.2
#14 279.3 281.3 2.0
#15 281.9 287.7 5.8

<Judgement>

The test results is satisfied with regulation.



Summary J_Chip

Consulting
High temp. test data comparison & analysis: Rate of changing of specwalue
YWoeo Wcho YWebo W oeisat) hfe

Mihvalue MMaxvalee |Minvalbe baxvalue [Winvalee ikaxyvaloe |Minwvalue ddaxwvaloe |Minvaloe  bdaxvalue

070 4 G0N 054 T4 002K 0.12% 1.808% £ 20W 0.75% 1004

Test sample

A Jude O | JudeD | JudeD | Jude D | JdeD | Jude D | JudedD | JuwdeD | Jude D | Jude D

B 030 2008 0 .OE% 050N 0 0E% 0 E0% 1.20% = A0 0 .OE% 240
Judg Judg D Judg i Judg O Judg O Judg Judg Judg D Judg i Judg O

c 012 1.10% 0.0E% 0B 0oO1% 0.20% 1.80% 4 308 0.7A% 2008

Jude D | Jude D | Jude D | Jude D | JudeD | Jude D | Jude D | dude D | JudeD | Jude D
Low temp. test data comparison & amalysis: Rate of changing of specyvale
Woeo Wobo Webo W ioel=at) hife

Miwvalue iMaxvalue [MMinvalee ibMaxuvalue pinvalue hExvalle |Minvalue daxvalee [Minvalee  ibdaxvalue
015 220 017% SB0 Co01E 021% 16508 65108 0 oes 0G0

Tezt sample

A Jude D | JudeD | JudeD | Judel s | JdeD | Jude D | JudedD | JudeD | Jude D | Jude D

B 0.35% 150% 0% 0.45% 00K 0. 15% 1708 o 20 0 A5% 1.50%
Judg Judg D Judg i Judg O Judg O Judg Judg Judg D Judg i Judg O

c 020% 2108 00T 1.70% 0008 0.00% 1.208% o200 0. A2% 2.10%

Jude O | Jude D | Jude D | Jude D | JudelD | Jude D | JudeD | dude D | JudeD | Jude D
Damp heat cyscle test data comparison & amalysis: Rate of changing of spec.value
YWoeo YWho YWebo Wioelzat) hfe

Test sampls Minvalue Maxwvalee |[Minvalle Macvalue Minvalee Maxwale [Minvalue Maxwvalee [Mnvalue ibaxvalue

A QL0A% = B0% 0% 078 0.020% 0. 10% 2R0% 15 S0 1.70% 2 S
Jude D | JudeD) | Jude D | JudeD | JodeD | Jude D | JudeD | Juded | JudeD | Jude D

B 1.80% 1450% 0. 15% a7 003K 010% 210% 4 308 1.50% D.20%
Jude D | dude S | Jdude D | Jude D | JudeD | Jude D | Jude D | JudelD | Jude D | Jude O

c Q1% 2 G 0.0d% 1.40% 0 00 0.05% 2.30% 4 205 0% 2B
Jude D | JudeD | JudeD | JudeD | JodeD | JudeD | JudeD | JudelD | JudeD | JudeD

{Total Judgement>
All of samples results are satisfied with regulation (specification limit ). However, company
A :(low temp.test &Damp heat test result) is a little bit critical. Also, company B:(Damp heat

test result )is a little bit critical.
48



Company A

Before

After
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Company B

Before

After
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Woeo (%) 50 B0 50 Ic=1 A,
Woho (%) G0 G0 G0 Ic=1 O0uA,
Weho (%) 5 7 7 ==t Oud
Ic (A 015 015 02
Pc (i) 02 02 0225
Tj (G 150 150 150
hife F0~F 00 120~560) 180~560  [Woe=6Y
Woalzat) (%) 04 0.4 04 Ic=1 004
ft (hiHz ) 800 mir)—~ 180 180 Wea=! OV o= ma
Cok (pf] 35 a5 35 Woh=1 OV F=1 MHe
PKG 50723 S OT-23 SOT—23
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High temp. test data comparison & analysis: Rate of changine of spec wvalue
YWoeo Weho YWebo W celsat) hfe

Mihvalue Maxwvalee |Minwvalle Maxwvalue [Minvalee Wexuvalue |Minvalue Maxuwalee |Minvalle Maxvalue
T 070 4 0.5% TACK 0LO02% 0.12% 1.80% B 20K 0. 7a% 1 508
= i A Jude D | JdeD | JudeD | JudeD | JudeD | JudeD | JudeD | JudeD | JudeD | Jude D
'%ﬁ B 0.30% 2008 QY QR QOEK 0 EO% 1.20% o A0 00BN 2408
it ER Jude D | JudeD | Jude D | JudeD | JudeD | Jude D | Jude D | JudeD | JudeD | JudeD
0.72% 1.10% 0.02% QB Q1% 020% 1.80% 4 30 0.74% 2.30%
Judg Judg O Judg Judg Judg D Judg i Judg O Judg Judg Judg
Low temp. test data comparison & analysis: Rate of changing of specwalue
Wioen Wicho Yebo Wioaisat) hfe

Test zample

c

Test sample Minvalue Maxvalee [Minwvale Macvalue Minvaloe Maxvalie [Minvalue Maxvaloe [Minvalue iMaxvalue
A 0.15% o020 0IA7% ERS0 Tooo1% 021% 1E0% 5.10% 0% Qa0
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'%T_ B 0.23E% 1 508 002K TLAER — |7 Q0K 0. 15% 1.70% o 20K 040K 1,508
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Damp heat cyscle test data comparison & amalysis: Rate of changing of specvalue

Test sample Wioen "u";bn:l Yebo Wioaizat) er

hMihvalue ibdaxvalbe [Minvalle ikMaxwvalue dinvalue hNaxvalee |Minvalue bddaxvalle |Minvalue ikdaxvalue

t_h A 0.04% o B0k 002K 07EK Q20K 0.10% 250 15 20% 1.70% 2508
Jude O <udem ) Jude D | JudeD | JudeD | Jude D | Jude D | duded | JudeD | JudeD

"7‘1'7 B 1808 14 B0 0. 15% QETH TS 0 10% 2108 = I 1.50% 2208
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'Ea c 001% 2 D0 0.0d% 1.40% Q00 0.0e% 2308 4 208 0LE0% 250K
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<RE2:IN—-DiEREICERT >
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Vebo V] Before After Change Vcbho#R#&(iEi:60V (max)
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_____________ e e T - = ) b
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