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Datasheet for #sbcw10087 DN

Recommendations:

Please read the User Manual and have a look at the FAQ at
http://www.alpeslasers.ch/7a=142

WARNING: Operating the laser with higher current or voltage than speci-
fied in this document may cause damage and will result in loss of warranty,
unless Alpes Lasers has permitted to do so!

WARNING: Beware of the polarity of the laser. This laser has to be
powered with negative current on the laser contact (= bonding pad, corre-
sponding to the label "laser” on the LLH) and the positive current on the
base contact (= submount, corresponding to the label ”base” on the LLH).
To use with a power-supply ILX Lightwave LDX-3232 or equivalent.
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Figure 1: Support mounting for #sbcw10087 DN (please note that the laser is connected
to the DN pad drawn in blue)
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Figure 2: voltage and avg power vs current in continuous-wave operation (the solid squares
indicate the maximum singlemode emitted power)

Note: at 0C: Ith=0.54A / Vth=12.3V (2-wires measurements). Maximum operation
current: 0.72A for all temperatures.
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Figure 3: spectra at 0C and 10C in continuous-wave operation (front resistor current /p
= 0A and back resistor current Iz = 0A)
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Vernier characterization
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Figure 4. Emission frequency as a function of electrical current on the front resistor Ir
or back resistor Ig. Either the back or the front resistors are heated, while no electrical
current is flowing through the other resistor.
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Figure 5: Optical power as a function of emission frequency.
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Cluster Ip Vg Ir Ve 1 Vi Freq T POpt

[A] V] [A] V] [A] V] [em™] (€] | [mW]
#0-Back | 0.00 - 0.09 (0.0 - 3.4 0 0 0.56 - 0.72]12.3 - 13.7]1073.8 - 1075.9|0 - 10| 37
#0-Front 0 0 0.00 - 0.10/0.0 - 4.0/0.56 - 0.72]12.4 - 13.7(1073.8 - 1075.9|0 - 10| 37
#1-Back [0.09 - 0.13 2.8 - 4.5 0 0 0.56 - 0.72]12.2 - 13.5]1074.2 - 1076.3|0 - 10| 47
#2-Front 0 0 0.17-0.26|5.9-7.810.56 - 0.72]12.0 - 13.4|1069.1 - 1071.5|0 - 10| 42
#3-Back {0.16 - 0.30 4.6 - 7.5 0 0 0.56 - 0.72112.0 - 13.3]1077.9 - 1080.4 |0 - 10| 63
#4-Back [0.30 - 0.39|7.8 - 9.6 0 0 0.59 - 0.72112.0 - 13.1]1082.4 - 1084.6 |0 - 10| 26
#5-Front 0 0 0.10-0.17|13.5-5.6]0.56 - 0.72]12.3 - 13.6|1081.8 - 1084.1 |0 - 10| 30
#6-Front 0 0 0.26 - 0.28(7.6-8.0{0.59 -0.72|12.3 - 13.2|1081.2 - 1083.1|0- 10| 23
#7-Front 0 0 0.28-0.34|18.2-9.4]0.62-0.72112.4 - 13.2|1080.9 - 1082.5|0- 10| 15

Table 1: Overview of the clusters.
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Details of cluster #0-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[ecm™ 1]

[A] (V] [A] [V] (W] (A] (V] (W] (W] [mW]

a

0.0 0.0 0.0 0.0 0.00 0.718 13.61 9.77 977 36 0 1074.67
0.0 0.0 0.0 0.0 0.00 0.718 13.68 982 982 37 0 1074.68
0.0 0.0 0.0 0.0 0.00 0.687 13.38 9.19 919 31 0 1074.93
0.0 0.0 0.0 0.0 0.00 0.687 13.56 9.32 932 33 0 1074.94
0.0 0.0 0.094 3411 0.32 0.655 13.05 8.55 887 32 0 1075.16
0.0 0.0 0.0 0.0 0.00 0.655 13.15 861 861 29 0 1075.20
0.0 0.0 0.0 0.0 0.00 0.655 13.33 873 873 31 0 1075.21
0.0 0.0 0.094 3411 0.32 0.623 1277 795 827 30 0 1075.41
0.0 00 0.0 0.0 0.00 0.623 1298 8.08 8.08 26 0 1075.46
0.0 0.0 0.0 0.0 0.00 0.623 13.10 816 816 26 0 107547
0.0 0.0 0.094 3411 032 0.592 1252 741 7.73 19 0 1075.65
0.0 00 0.0 0.0 0.00 0.592 1273 754 754 18 0 1075.69
0.0 0.0 0.0 0.0 0.00 0.592 1284 7.60 7.60 18 0 1075.71
0.0 0.0 0.094 3411 032 056 1228 6.88 7.20 9 0 1075.88
0.0 00 0.0 0.0 0.00 056 1249 7.00 7.00 9 0 1075.93

0.0 0.0 0.0 0.0 0.00 0.56 1257 7.04 7.04 9 0 1075.94
0.0 0.0 0.0 0.0 0.00 0.71 1353 961 961 26 10 1073.82
0.0 0.0 0.0 0.0 0.00 0.71 1347 9.57 957 26 10 1073.82
0.0 00 0.0 0.0 0.00 0.69 1340 925 925 21 10 1073.99
0.0 0.0 0.0 0.0 0.00 0.67 1326 888 888 15 10 1074.16
0.0 0.0 0.0 0.0 0.00 0.65 13.08 850 850 12 10 1074.32
0.0 0.0 0.0 0.0 0.00 0.63 1295 8.16 8.16 8 10 1074.48
0.0 0.0 0.0 0.0 0.00 0.63 1290 8.12 8.12 8 10 1074.49

Table 2:
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Details of cluster #0-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] (Al (V] W] (Al (vl (W] (W] [(mW] ]

g

[em

0.071 3.022 0.0 0.0 0.21 0.718 13.68 9.82 10.04 28 0 1074.65
0.0 0.0 00 00 0.00 0718 13.61 9.77 9.77 36 0 1074.67
0.0 0.0 00 00 0.00 0.718 13.68 9.82 9.82 37 0 1074.68

0.101 4.02 0.0 0.0 041 0.687 13.38 9.19 9.60 19 0 1074.88

0.071 3.022 0.0 0.0 0.21 0.687 13.47 9.25 9.47 25 0 1074.91
0.0 0.0 00 00 0.00 0.687 1338 9.19 9.19 31 0 1074.93
0.0 0.0 0.0 00 0.00 0.687 13.56 9.32 9.32 33 0 1074.94

0.101 4.02 0.0 0.0 041 0.655 13.15 8.62 9.02 17 0 1075.15

0.071 3.022 0.0 0.0 0.21 0.655 13.24 8.67 8.89 23 0 1075.18
0.0 0.0 0.0 00 0.00 0655 13.15 8.61 &.61 29 0 1075.20
0.0 0.0 00 00 0.00 0.655 13.33 873 8.73 31 0 1075.21

0.101 4.02 0.0 0.0 041 0.623 1290 8.04 8.45 14 0 1075.40

0.071 3.022 0.0 0.0 0.21 0.623 1299 8.09 8.31 20 0 1075.43
0.0 0.0 00 00 0.00 0.623 1298 8.08 8.08 26 0 1075.46
0.0 0.0 00 00 0.00 0.623 13.10 &8.16 8&.16 26 0 107547

0.101 4.02 0.0 0.0 041 0.592 12.63 748 7.88 8 0 1075.64

0.071 3.022 0.0 0.0 0.21 0.592 12.76 7.56 7.77 13 0 1075.67
0.0 0.0 0.0 00 0.00 0.592 1273 7.54 7.54 18 0 1075.69
0.0 0.0 00 00 0.00 0592 1284 7.60 7.60 18 0 1075.71

0.101 4.02 0.0 0.0 041 056 1238 6.93 7.34 3 0 1075.88

0.071 3.022 0.0 0.0 0.21 0.56 12,50 7.00 7.22 6 0 1075.91
0.0 0.0 00 00 0.00 0.56 1249 7.00 7.00 9 0 1075.93
0.0 0.0 0.0 00 0.00 0.56 1257 7.04 7.04 9 0 1075.94

0.101 3.503 0.0 0.0 0.35 0.71 1333 9.47 9.82 13 10 1073.76

0.071 2.602 0.0 0.0 0.18 0.71 1337 949 9.68 19 10 1073.80
0.0 0.0 00 00 0.00 071 1353 9.61 9.61 26 10 1073.82
0.0 0.0 00 00 0.00 071 1347 9.57 9.57 26 10 1073.82
0.0 0.0 00 00 0.00 0.69 1340 9.25 9.25 21 10 1073.99
0.0 0.0 0.0 00 0.00 0.67 1326 888 8&8.88 15 10 1074.16
0.0 0.0 00 00 0.00 0.65 13.08 850 8.50 12 10 1074.32

0.071 2.602 0.0 0.0 0.18 0.63 12.80 8.06 8.25 6 10 1074.46
0.0 0.0 00 00 0.00 0.63 1295 816 &.16 8 10 1074.48
0.0 0.0 00 00 0.00 0.63 1290 812 8.12 8 10 1074.49

Table 3:
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Details of cluster #1-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq
[A] [v] (A] (V] (W] [A] [v] (W] (W] [mW] [C] [cm™1]
0.0 0.0 0.133 4.536 0.60 0.718 13.39 9.62 10.22 46 0 1075.03
0.0 0.0 0.094 3411 0.32 0.718 1346 9.67 9.99 47 0 1075.09
0.0 0.0 0.133 4.536 0.60 0.687 13.17 9.05 9.65 43 0 1075.30
0.0 0.0 0.094 3411 0.32 0.687 13.25 9.10 9.42 46 0 1075.35

0

0

0

0.0 0.0 0.133 4.536 0.60 0.655 12.93 847 9.08 34 1075.56
0.0 0.0 0.133 4.536 0.60 0.623 12.69 7.90 8.51 24 1075.81
0.0 0.0 0.133 4.536 0.60 0.592 1245 7.37 7.97 16 1076.05
0.0 0.0 0133 4.536 060 056 1221 684 7.44 9 0 1076.29
0.0 00 0133 3.849 051 0.71 13.36 949 10.00 28 10 1074.19
0.0 0.0 0.094 2811 026 0.71 13.37 949 9.76 33 10 1074.24
0.0 0.0 0.133 3.849 051 0.69 13.25 9.14 9.66 25 10 1074.36
0.0 0.0 0.094 2811 026 0.69 13.23 9.13 9.39 28 10 1074.42
0.0 0.0 0.133 3.849 0.51 0.67 13.06 8.75 9.26 23 10 1074.53
0.0 0.0 0.094 2811 026 0.67 13.09 877 9.03 26 10 1074.59
0.0 0.0 0.133 3.849 051 0.65 1290 8.39 8.90 19 10 1074.70
0.0 0.0 0.094 2811 0.26 0.65 1294 841 8.67 24 10 1074.75
0.0 0.0 0.133 3.849 0.51 0.63 1275 8.03 8.55 16 10 1074.86
0.0 0.0 0.094 2811 0.26 0.63 1281 8.07 8.33 18 10 1074.91

Table 4:
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Details of cluster #2-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] (Al (V] W] (Al (vl (W] (W] [(mW] ]

g

[em

0.247 7599 0.0 0.0 1.88 0.718 13.23 950 11.37 34 0 1070.04
0237 7375 0.0 00 1.75 0.718 13.28 9.53 11.28 40 0 1070.08
0226 7.148 0.0 0.0 1.62 0.718 13.26 9.52 11.13 42 0 1070.12
0214 6.848 0.0 0.0 147 0.718 13.28 9.53 11.00 42 0 1070.16
0.202 6.626 0.0 0.0 1.34 0.718 13.33 9.57 1091 40 0 1070.20
0.189 6.306 0.0 0.0 1.19 0.718 13.40 9.62 10.81 40 0 1070.23
0.175 5979 0.0 0.0 1.05 0.718 13.41 9.63 10.68 40 0 1070.26
0.247 7599 0.0 0.0 1.88 0.687 13.00 893 10.81 34 0 1070.30
0.237 7375 0.0 0.0 1.75 0.687 13.05 896 10.71 38 0 1070.35
0.226 7.148 0.0 0.0 1.62 0.687 13.03 895 10.56 38 0 1070.39
0.214 6.848 0.0 0.0 1.47 0.687 13.05 896 10.43 37 0 1070.43
0.202 6.626 0.0 0.0 1.34 0.687 13.08 8.99 10.32 37 0 1070.47
0.189 6.306 0.0 0.0 1.19 0.687 13.18 9.05 10.24 38 0 1070.50
0.175 5979 0.0 0.0 1.05 0.687 13.19 9.06 10.10 38 0 1070.53
0.247 7599 0.0 0.0 1.88 0.655 12.77 836 10.24 27 0 1070.57
0.237 7375 0.0 0.0 1.75 0.655 12.80 8&8.38 10.13 30 0 1070.61
0226 7.148 0.0 0.0 1.62 0.655 12.80 &.38 10.00 30 0 1070.65
0214 6.848 0.0 0.0 1.47 0.655 1281 839 9.86 30 0 1070.69
0.202 6.626 0.0 0.0 1.34 0.655 12.88 843 9.77 31 0 1070.72
0.189 6.306 0.0 0.0 1.19 0.655 1294 848 9.67 31 0 1070.75
0.175 5979 0.0 0.0 1.05 0.655 1294 8.48 9.52 29 0 1070.79
0.247 7599 0.0 0.0 1.88 0.623 1253 7.81 9.68 17 0 1070.82
0237 7375 0.0 0.0 1.75 0.623 1254 7.82 9.56 20 0 1070.87
0.226 7.148 0.0 0.0 1.62 0.623 1256 7.82 9.44 21 0 1070.90
0.214 6.848 0.0 0.0 147 0.623 1258 7.83 9.30 22 0 1070.94
0.202 6.626 0.0 0.0 1.34 0.623 12.62 7.86 9.20 23 0 1070.98
0.189 6.306 0.0 0.0 1.19 0.623 12.70 791 9.10 23 0 1071.01
0.258 7806 0.0 0.0 2.01 0592 1228 7.27 9.28 7 0 1071.02
0.175 5979 0.0 0.0 1.05 0.623 12.70 791 896 21 0 1071.04
0.247 7599 0.0 0.0 1.88 0.592 1229 7.28 9.15 12 0 1071.06
0.237 7375 0.0 0.0 1.75 0592 1231 7.29 9.03 15 0 1071.11
0.226 7.148 0.0 0.0 1.62 0.592 1232 7.29 891 16 0 1071.15
0.214 6.848 0.0 0.0 1.47 0.592 1234 7.30 &.77 17 0 1071.18
0.202 6.626 0.0 0.0 1.34 0.592 1239 7.34 8.67 17 0 1071.22
0.189 6.306 0.0 0.0 1.19 0.592 12.44 7.37 8.56 16 0 1071.25
0.175 5979 0.0 0.0 1.05 0.592 1246 7.38 843 14 0 1071.28
0.247 7599 0.0 0.0 1.8 0.56 12.04 6.74 8.62 3 0 1071.30
0.237 7375 0.0 0.0 1.75 0.56 12.06 6.75 8.50 6 0 1071.33
0226 7.148 0.0 0.0 1.62 0.56 12.08 6.76 8.38 8 0 1071.39
0214 6.848 0.0 0.0 147 056 12.09 6.77 824 9 0 1071.43
0.202 6.626 0.0 0.0 1.34 056 1212 6.79 &8.13 9 0 1071.46
0.189 6.306 0.0 0.0 1.19 0.56 1218 6.82 &.01 8 0 1071.49
0.175 5979 0.0 0.0 1.05 0.56 1221 6.84 7.88 6 0 1071.52

0.258 7422 0.0 0.0 191 0.71 13.12 931 11.23 12 10 1069.14
0.247 7207 0.0 0.0 178 0.71 13.12 931 11.09 17 10 1069.18
0.237 7.024 0.0 00 166 071 13.12 932 1098 19 10 1069.22

continued on next page
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] [V] (Al (V] W] (Al (vl W] (W] [(mW] (€] [em™"]

0226 6.746 0.0 0.0 1.52 0.71 13.15 9.33 10.86 20 10 1069.26
0.214 6.434 0.0 0.0 1.38 0.71 1320 9.37 10.75 20 10 1069.30
0.258 7.422 0.0 0.0 191 0.69 1297 895 10.86 9 10 1069.31
0.202 6.156 0.0 0.0 1.24 0.71 1321 938 10.62 21 10 1069.33
0.247 7207 0.0 0.0 1.78 0.69 1296 895 10.73 14 10 1069.36
0.189 5867 0.0 0.0 1.11 0.71 13.27 9.42 1053 20 10 1069.36
0237 7024 00 0.0 1.66 0.69 1297 895 10.62 17 10 1069.39
0.226 6.746 0.0 0.0 1.52 0.69 13.00 897 10.50 18 10 1069.44
0214 6.434 0.0 0.0 1.38 0.69 13.05 9.00 10.38 17 10 1069.48
0.258 7.422 0.0 0.0 191 0.67 1282 859 10.50 7 10 1069.49
0.202 6.156 0.0 0.0 1.24 0.69 13.06 9.01 10.25 16 10 1069.51
0247 7207 0.0 0.0 1.78 0.67 1282 859 1037 11 10 1069.53
0.189 5.867 0.0 0.0 1.11 0.69 1311 9.04 10.15 15 10 1069.54
0.237 7.024 0.0 0.0 1.66 0.67 1283 859 1026 14 10 1069.57
0.226 6.746 0.0 0.0 1.52 0.67 1285 8&8.61 10.13 17 10 1069.60
0214 6434 0.0 0.0 1.38 0.67 1290 8.64 10.02 18 10 1069.64
0.258 7422 0.0 0.0 1.91 0.65 12.67 8.23 10.15 6 10 1069.65
0.202 6.156 0.0 0.0 1.24 0.67 1291 865 9.89 17 10 1069.68
0.247 7207 0.0 0.0 1.78 0.65 12.67 824 10.02 10 10 1069.70
0.189 5.867 0.0 0.0 1.11 0.67 1294 8.67 9.78 15 10 1069.71
0.237 7.024 0.0 0.0 1.66 0.65 12.68 824 991 12 10 1069.74
0226 6.746 0.0 0.0 1.52 0.65 1270 825 9.78 14 10 1069.77
0214 6434 00 0.0 1.38 0.65 12.75 829 9.66 15 10 1069.81
0.258 7422 0.0 0.0 191 0.63 1252 7.89 9.80 2 10 1069.82
0.202 6.156 0.0 0.0 1.24 0.65 12.75 829 9.53 15 10 1069.84
0.247 7207 0.0 0.0 1.78 0.63 1252 7.89 9.67 6 10 1069.86
0.189 5867 0.0 0.0 1.11 0.65 12.78 831 9.42 13 10 1069.87
0237 7024 00 0.0 1.66 0.63 1254 7.90 9.56 8 10 1069.90
0.226 6.746 0.0 0.0 1.52 0.63 1256 791 9.44 9 10 1069.94
0214 6434 00 0.0 1.38 0.63 1261 7.94 9.32 9 10 1069.97
0.202 6.156 0.0 0.0 1.24 0.63 1261 7.95 9.19 9 10 1070.01
0.189 5.867 0.0 0.0 1.11 0.63 12.64 7.96 9.07 8 10 1070.04

Table 5:
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Details of cluster #3-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] V] (Al (vl (W] [A] (V] (W] (W] [mW] '

g

[cm

0.0 0.0 0.282 7.542 213 0.718 13.14 944 11.56 26 0 1078.85
0.0 0.0 0266 7.2 192 0.718 13.15 944 11.36 40 0 1078.92
0.0 00 0249 6939 1.73 0.718 13.16 945 11.18 51 0 1078.99
0.0 00 023 6513 1.50 0.718 13.20 948 1098 54 0 1079.05
0.0 0.0 0.21 6.161 1.29 0.718 13.24 9.51 10.80 58 0 1079.10
0.0 0.0 0.282 7.542 213 0.687 1292 888 11.00 21 0 1079.11
0.0 0.0 0.188 5.786 1.09 0.718 13.28 9.54 10.62 63 0 1079.14
0.0 0.0 0266 7.2 192 0.687 1292 888 10.79 32 0 1079.18
0.0 0.0 0.163 5.181 0.84 0.718 13.33 9.57 1041 62 0 1079.19
0.0 0.0 0249 6.939 1.73 0.687 1295 890 10.63 38 0 1079.25
0.0 0.0 023 6.513 1.50 0.687 1298 892 1042 42 0 1079.32
0.0 0.0 0.21 6.161 1.29 0.687 13.02 894 10.24 48 0 1079.36
0.0 0.0 0.282 7542 213 0.655 12.69 831 1044 15 0 1079.37
0.0 0.0 0.188 5.786 1.09 0.687 13.06 897 10.06 51 0 1079.41
0.0 0.0 0.163 5.181 0.84 0.687 13.11 9.00 9.85 48 0 1079.45
0.0 00 0266 72 192 0.655 12.69 831 10.23 25 0 1079.45
0.0 0.0 0249 6.939 1.73 0.655 1271 832 10.05 31 0 1079.52
0.0 0.0 0.23 6.513 150 0.655 12.74 835 9.85 37 0 1079.58
0.0 0.0 0.282 7.542 213 0.623 1244 7.75 9.88 11 0 1079.63
0.0 00 021 6.161 1.29 0.655 12.78 837 9.67 43 0 1079.63
0.0 0.0 0.188 5.78 1.09 0.655 12.82 840 9.48 43 0 1079.67
0.0 00 0266 72 192 0.623 1245 7.75 9.67 20 0 1079.71
0.0 0.0 0.163 5.181 0.84 0.655 12.87 8.43 9.27 38 0 1079.72
0.0 00 0249 6.939 1.73 0.623 1247 7.77 9.50 26 0 1079.78
0.0 00 023 6513 150 0.623 1250 7.79 9.29 34 0 1079.84
0.0 0.0 0.282 7.542 213 0.592 1221 7.23 9.35 6 0 1079.87
0.0 0.0 0.21 6.161 1.29 0.623 1254 7.81 9.11 39 0 1079.88
0.0 0.0 0.188 5.786 1.09 0.623 12.58 7.84 8.93 38 0 1079.93
0.0 00 0266 72 192 0592 1221 7.23 9.15 14 0 1079.95
0.0 0.0 0.163 5.181 0.84 0.623 12.62 786 8.71 34 0 1079.97
0.0 0.0 0249 6.939 1.73 0.592 1224 7.24 897 20 0 1080.01
0.0 0.0 023 6.513 150 0.592 1227 7.26 8.76 26 0 1080.07
0.0 0.0 0.21 6.161 1.29 0.592 1232 7.29 8.58 29 0 1080.12
0.0 0.0 0.188 5.786 1.09 0.392 12.35 7.31 8.40 28 0 1080.16
0.0 00 0266 72 192 056 1198 6.71 8.63 ) 0 1080.19
0.0 0.0 0.163 5.181 0.84 0.592 1240 7.34 8.18 23 0 1080.21
0.0 0.0 0249 6939 1.73 0.56 12.02 6.73 8.46 10 0 1080.25
0.0 0.0 023 6.513 150 0.56 12.04 6.74 8.24 14 0 1080.31
0.0 0.0 0.21 6.161 129 0.56 12.09 6.77 8.07 16 0 1080.36
0.0 00 0.188 5.78 1.09 0.56 12.13 6.79 7.88 14 0 1080.40
0.0 0.0 0.163 5.181 084 0.56 12.17 6.81 7.66 9 0 1080.44

0.0 0.0 0.297 7475 222 0.71 13.12 9.31 11.53 ) 10 1077.92
0.0 0.0 0282 7.141 201 0.71 13.13 932 1133 15 10 1078.00
0.0 0.0 0.266 6.849 182 0.71 13.10 9.30 11.12 23 10 1078.08
0.0 0.0 0.297 7475 222 0.69 1298 896 11.18 ) 10 1078.10
0.0 0.0 0.249 6.496 1.62 0.71 13.15 9.33 1095 29 10 1078.15
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] [V] (Al (vl (W] [A] (V] (W] (W] [(mW] (€ [em™ 1]

0.0 0.0 0282 7.141 201 0.69 1299 896 1098 13 10 1078.17
0.0 00 023 6.09 140 0.71 1317 935 10.75 36 10 1078.20
0.0 0.0 0266 6849 182 0.69 1296 894 10.76 22 10 1078.25
0.0 00 021 567 119 071 1320 937 1056 41 10 1078.25
0.0 0.0 0297 7475 222 0.67 1285 8.61 10.83 3 10 1078.26
0.0 0.0 0.188 5.17 097 0.71 1326 942 1039 40 10 1078.30
0.0 0.0 0.249 6.496 1.62 0.69 1298 896 1057 28 10 1078.32
0.0 0.0 0.163 4.558 0.74 0.71 1333 946 1020 36 10 1078.35
0.0 0.0 0282 7141 201 0.67 1283 8.60 10.61 9 10 1078.35
0.0 00 023 6.09 140 0.69 13.03 899 1039 31 10 1078.38
0.0 0.0 0.266 6.849 182 0.67 1282 859 1041 17 10 1078.42
0.0 0.0 021 567 119 0.69 13.06 9.01 1020 36 10 1078.43
0.0 0.0 0.188 5.17 097 0.69 13.14 9.06 10.04 39 10 1078.47
0.0 0.0 0249 649 162 0.67 1287 8.62 1024 26 10 1078.48
0.0 0.0 0.282 7.141 201 0.65 12.68 8.24 10.26 6 10 1078.50
0.0 0.0 0.163 4.558 0.74 0.69 13.18 9.09 9.84 38 10 1078.52
0.0 0.0 023 6.09 140 0.67 1289 8.63 10.04 30 10 1078.54
0.0 0.0 0.266 6.849 182 0.65 12.68 824 10.06 13 10 1078.58
0.0 00 021 567 119 0.67 1292 8.66 9.85 31 10 1078.59
0.0 0.0 0.188 5.17 097 0.67 1298 870 9.67 32 10 1078.64
0.0 0.0 0249 649 1.62 0.65 12.72 827 9.89 18 10 1078.65
0.0 0.0 0282 7.141 201 0.63 1253 790 9.91 1 10 1078.65
0.0 0.0 0.163 4.558 0.74 0.67 13.03 8.73 947 31 10 1078.68
0.0 00 023 6.09 140 0.65 12.74 828 9.68 24 10 1078.70
0.0 0.0 0266 6849 182 0.63 1253 7.90 9.72 8 10 1078.74
0.0 00 021 567 119 0.65 1276 829 9.48 26 10 1078.76
0.0 0.0 0.188 5.17 097 0.65 1283 8.34 9.31 24 10 1078.80
0.0 00 0249 649 162 0.63 1257 792 9.54 13 10 1078.81
0.0 0.0 0.163 4.558 0.74 0.65 1288 837 9.12 21 10 1078.85
0.0 00 023 6.09 140 0.63 1259 793 9.33 16 10 1078.87
0.0 00 021 567 119 0.63 1261 794 9.13 20 10 1078.92
0.0 0.0 0.188 5.17 097 0.63 1268 7.99 8.96 20 10 1078.96
0.0 0.0 0.163 4.558 0.74 0.63 12.73 8.02 8.76 18 10 1079.01

Table 6:
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Details of cluster #4-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] V] (Al (vl (W] [A] (V] (W] (W] [mW] '

g

[cm

0.0 0.0 0388 9.559 3.71 0.718 13.00 9.33 13.04 23 0 1083.20
0.0 0.0 037 9.28 349 0.718 13.00 9.33 12.82 23 0 1083.27
0.0 0.0 0.364 9.093 3.31 0.718 13.03 9.35 12.66 25 0 1083.34
0.0 0.0 0352 893 3.14 0718 13.02 935 1249 26 0 1083.41
0.0 0.0 0388 9.559 3.71 0.687 12.77 877 1248 16 0 1083.47
0.0 0.0 0339 8.627 292 0.718 13.04 9.36 1229 24 0 1083.48
0.0 0.0 0326 8361 273 0.718 13.07 9.39 1211 24 0 1083.54
0.0 00 0376 9.28 349 0.687 1276 877 1226 18 0 1083.55
0.0 0.0 0312 8.124 253 0.718 13.09 940 1194 24 0 1083.59
0.0 0.0 0364 9.093 3.31 0.687 1279 879 1210 22 0 1083.62
0.0 0.0 0297 7.829 233 0.718 13.14 944 11.76 20 0 1083.64
0.0 0.0 0352 893 3.14 0.687 1279 878 1193 22 0 1083.69
0.0 0.0 0.388 9.559 3.71 0.655 12.55 8.22 1193 13 0 1083.75
0.0 0.0 0339 8.627 292 0.687 1281 880 11.73 23 0 1083.75
0.0 0.0 0326 8361 273 0.687 1284 882 11.55 25 0 1083.81
0.0 0.0 0376 9.28 349 0.655 1252 820 11.69 17 0 1083.82
0.0 0.0 0.312 8.124 2,53 0.687 12.87 884 11.38 23 0 1083.87
0.0 0.0 0.364 9.093 3.31 0.655 12.54 8.21 11.52 19 0 1083.90
0.0 0.0 0297 7.829 233 0.687 1291 887 11.19 17 0 1083.91
0.0 0.0 0352 893 3.14 0.655 1255 822 11.36 19 0 1083.96
0.0 0.0 0388 9.559 3.71 0.623 1228 7.65 11.36 10 0 1084.01
0.0 0.0 0339 8.627 292 0.655 1257 824 11.16 22 0 1084.03
0.0 0.0 0326 8361 2.73 0.655 12.61 8.26 10.98 23 0 1084.08
0.0 00 0376 9.28 349 0.623 1227 7.65 11.14 13 0 1084.09
0.0 0.0 0.312 8.124 253 0.655 12.63 8.27 10.81 20 0 1084.13
0.0 0.0 0364 9.093 331 0.623 1230 7.66 1097 14 0 1084.16
0.0 0.0 0.297 7.829 233 0.655 12.68 830 10.63 12 0 1084.18
0.0 0.0 0352 893 3.14 0.623 1231 7.67 1081 14 0 1084.23
0.0 0.0 0388 9.559 3.71 0.5392 12.04 7.13 10.84 3 0 1084.25
0.0 0.0 0339 8.627 292 0.623 1234 7.68 10.61 16 0 1084.28
0.0 0.0 0376 9.28 349 0.592 12.04 7.13 10.62 5 0 1084.33
0.0 0.0 0326 8361 273 0.623 1237 7.71 1043 14 0 1084.34
0.0 0.0 0.312 8.124 2,53 0.623 1240 7.72 10.26 10 0 1084.39
0.0 0.0 0.364 9.093 3.31 0.5392 12.06 7.14 10.45 6 0 1084.40
0.0 0.0 0352 893 3.14 0592 12.08 7.15 10.29 6 0 1084.47
0.0 0.0 0339 8.627 292 0592 1211 7.17 10.09 6 0 1084.52
0.0 0.0 0326 8361 273 0.592 1213 7.18 991 4 0 1084.58
0.0 0.0 0376 8972 337 0.71 1294 9.19 12.56 7 10 1082.42
0.0 0.0 0364 8794 3.20 0.71 1296 9.20 1240 10 10 1082.49
0.0 0.0 0388 9.268 3.60 0.69 12.82 885 12.44 1 10 1082.51
0.0 0.0 0352 8535 3.00 0.71 1295 9.19 1220 10 10 1082.56
0.0 0.0 0376 8972 337 0.69 12.79 883 12.20 4 10 1082.59
0.0 0.0 0.339 8247 280 0.71 1299 9.22 1202 10 10 1082.62
0.0 0.0 0.364 8794 320 0.69 1281 8.84 12.04 7 10 1082.67
0.0 0.0 0326 8.025 262 0.71 1296 920 11.81 10 10 1082.68
0.0 0.0 0312 7.762 242 0.71 13.07 9.28 11.70 6 10 1082.73
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] [V] (Al (vl (W] [A] (V] (W] (W] [(mW] (€ [em™ 1]

0.0 0.0 0.352 8535 3.00 0.69 1281 8.84 11.84 7 10 1082.73
0.0 0.0 0376 8972 337 0.67 1265 848 11.85 2 10 1082.75
0.0 0.0 0339 8247 280 0.69 1283 885 11.65 7 10 1082.80
0.0 0.0 0364 8794 3.20 0.67 12.68 849 11.70 4 10 1082.83
0.0 0.0 0326 8.025 262 0.69 1280 883 11.45 6 10 1082.85
0.0 0.0 0312 7.762 242 0.69 1291 891 11.33 3 10 1082.90
0.0 0.0 0352 8535 3.00 0.67 12.67 849 11.49 5 10 1082.90
0.0 0.0 0339 8247 280 0.67 12.69 850 11.30 ) 10 1082.97
0.0 0.0 0364 8794 3.20 0.65 1254 815 11.35 2 10 1083.01
0.0 0.0 0326 8.025 262 0.67 1266 848 11.10 4 10 1083.03
0.0 0.0 0.352 8535 3.00 0.65 1253 8.14 11.15 3 10 1083.08
0.0 0.0 0312 7.762 242 0.67 1277 856 10.98 1 10 1083.08
0.0 0.0 0339 8247 280 0.65 1254 8.15 10.95 3 10 1083.14
0.0 0.0 0326 8.025 262 0.65 1253 8.14 10.76 2 10 1083.20
0.0 0.0 0352 8535 3.00 0.63 1237 7.79 10.80 1 10 1083.25
0.0 0.0 0339 8247 280 0.63 1239 7.81 10.60 1 10 1083.33

Table 7:
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Details of cluster #5-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] (Al (V] W] (Al (vl (W] (W] [(mW] ]

g

[em

0.16 5.608 0.0 0.0 090 0.718 1344 9.65 10.55 30 0 1082.74
0.143 5.114 0.0 0.0 0.73 0.718 13.57 9.75 1048 30 0 1082.77
0.124 4.606 0.0 0.0 0.57 0.718 13.60 9.76 10.33 30 0 1082.80
0.101 4.02 00 00 041 0.718 13.60 9.76 10.17 30 0 1082.83
0.16 5.608 0.0 0.0 090 0.687 13.24 9.10 9.99 26 0 1083.01
0.143 5.114 0.0 0.0 0.73 0.687 13.35 9.17 9.90 26 0 1083.04
0.124 4.606 0.0 0.0 0.57 0.687 13.37 9.18 9.75 28 0 1083.07
0.16 5.608 0.0 0.0 090 0.655 13.00 852 941 20 0 1083.27
0.143 5.114 0.0 0.0 0.73 0.655 13.12 8.59 9.32 21 0 1083.29
0.124 4.606 0.0 0.0 0.57 0.655 13.13 8.60 9.17 23 0 1083.32
0.16 5.608 0.0 0.0 090 0.623 12.75 7.94 8.84 12 0 1083.52
0.143 5.114 0.0 0.0 0.73 0.623 12.87 8.02 &8.75 14 0 1083.55
0.124 4.606 0.0 0.0 0.57 0.623 1289 &8.03 &8.60 14 0 1083.58
0.16 5.608 0.0 0.0 090 0.592 1250 7.40 8&.30 8 0 1083.76
0.143 5.114 0.0 0.0 0.73 0.592 12.62 7.47 8.20 9 0 1083.79
0.124 4.606 0.0 0.0 0.57 0.592 12.64 7.48 8.05 9 0 1083.82
0.16 5.608 0.0 0.0 090 056 12.27 6.87 7.77 3 0 1084.00
0.143 5.114 0.0 0.0 0.73 0.56 1237 6.93 7.66 4 0 1084.03
0.124 4.606 0.0 0.0 0.57 0.56 1240 6.94 7.51 4 0 1084.06
0.175 5.539 0.0 0.0 097 071 1325 941 1038 12 10 1081.83
0.16 5.149 0.0 0.0 082 0.71 1324 940 10.23 12 10 1081.86
0.143 4714 0.0 0.0 0.67 071 13.28 943 10.11 13 10 1081.89
0.124 4167 0.0 0.0 0.52 0.71 1327 942 994 13 10 1081.92
0.175 5539 0.0 0.0 097 0.69 1310 9.04 10.01 12 10 1082.01
0.16 5.149 0.0 0.0 082 0.69 1312 9.05 9.87 12 10 1082.04
0.143 4.714 0.0 0.0 0.67 0.69 13.13 9.06 9.73 11 10 1082.07
0.124 4.167 0.0 0.0 0.52 0.69 13.12 9.06 9.57 11 10 1082.10
0.101 3.503 0.0 0.0 035 0.69 13.18 9.10 9.45 10 10 1082.13
0.175 5.539 0.0 0.0 097 0.67 1294 8.67 9.64 11 10 1082.18
0.16 5.149 0.0 0.0 082 0.67 1297 869 9.51 12 10 1082.21
0.143 4.714 0.0 0.0 0.67 0.67 1299 870 9.37 12 10 1082.24
0.124 4.167 0.0 0.0 0.52 0.67 1298 870 9.22 11 10 1082.27
0.101 3.503 0.0 0.0 0.35 0.67 13.03 873 9.08 9 10 1082.30
0.175 5539 0.0 0.0 097 0.65 1279 832 9.28 8 10 1082.35
0.16 5.149 0.0 0.0 082 0.65 1282 833 9.16 9 10 1082.38
0.143 4714 0.0 0.0 0.67 0.65 1283 834 9.02 9 10 1082.40
0.124 4.167 0.0 0.0 0.52 0.65 1284 834 8.86 9 10 1082.44
0.101 3.503 0.0 0.0 0.35 0.65 1289 838 &8.73 8 10 1082.47
0.175 5539 0.0 0.0 097 0.63 12.64 7.97 894 D 10 1082.51
0.16 5.149 0.0 0.0 0.82 0.63 1267 7.98 8381 5 10 1082.55
0.143 4.714 0.0 0.0 0.67 0.63 12.69 7.99 8.67 6 10 1082.57
0.124 4.167 0.0 0.0 0.52 0.63 1270 8.00 &8.52 6 10 1082.60
0.101 3.503 0.0 0.0 0.35 0.63 12.74 8.03 &8.38 3 10 1082.63
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Details of cluster #6-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] (Al (V] W] (Al (vl (W] (W] [(mW] ]

g

[em

0.267 802 00 00 214 0718 13.22 949 11.64 22 0 1082.09
0.258 7.806 0.0 0.0 201 0.718 13.22 949 11.50 23 0 1082.12
0.267 802 00 00 214 0687 1299 892 11.06 21 0 1082.35
0.258 7.806 0.0 0.0 2.01 0.687 1299 892 1094 23 0 1082.38
0.267 802 00 0.0 214 0655 1275 835 1049 14 0 1082.61
0.258 7.806 0.0 0.0 2.01 0.655 12.76 8.36 10.37 17 0 1082.65
0.267 8.02 0.0 00 214 0.623 1251 7.79 9.94 7 0 1082.86
0.258 7806 0.0 0.0 2.01 0.623 1252 7.80 9.81 9 0 1082.90
0.267 802 0.0 00 214 0592 1227 727 941 2 0 1083.11
0277 7788 0.0 0.0 216 071 13.11 9.31 11.46 3 10 1081.17
0.267 7.602 0.0 0.0 2.03 071 1311 931 11.34 6 10 1081.21
0277 7788 0.0 0.0 216 0.69 1296 894 11.10 3 10 1081.35
0.267 7.602 0.0 0.0 2.03 0.69 1296 894 10.97 > 10 1081.39
0277 7788 0.0 0.0 216 0.67 12.80 8&8.58 10.74 2 10 1081.52
0.267 7.602 0.0 0.0 2.03 0.67 1281 &858 10.61 4 10 1081.56
0277 7788 0.0 0.0 216 0.65 12.65 8.23 10.38 0 10 1081.70
0.267 7.602 0.0 0.0 2.03 0.65 12.66 8.23 10.26 3 10 1081.73

Table 9:
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Details of cluster #7-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] (Al (V] W] (Al (vl (W] (W] [(mW] ]

g

[em

0.335 9.392 0.0 0.0 3.15 0.718 13.11 942 1256 11 0 1081.46
0.327 9.184 0.0 0.0 3.00 0.718 13.12 942 1242 14 0 1081.50
032 9.048 0.0 0.0 290 0.718 13.13 943 1232 15 0 1081.53
0311 889 0.0 00 276 0.718 13.14 943 1220 15 0 1081.57
0.303 8.665 0.0 0.0 2.63 0.718 13.15 9.44 12.07 15 0 1081.60
0295 848 0.0 0.0 250 0.718 1316 945 1195 14 0 1081.62
0.286 8301 0.0 0.0 237 0718 13.17 9.46 1183 14 0 1081.65
0277 8234 0.0 0.0 228 0.718 13.22 949 11.77 14 0 1081.67
0.335 9.392 0.0 0.0 3.15 0.687 12.89 886 12.00 9 0 1081.73
0.327 9.184 0.0 0.0 3.00 0.687 12.89 886 11.86 13 0 1081.76
032 9.048 0.0 0.0 290 0.687 1291 887 11.76 14 0 1081.80
0.311 889 0.0 0.0 2.7 0.687 1291 887 11.64 14 0 1081.83
0.303 8.665 0.0 0.0 2.63 0687 1293 883 11.51 14 0 1081.86
0295 848 0.0 0.0 250 0.687 1293 889 11.39 14 0 1081.89
0.28¢ 8.301 0.0 0.0 237 0.687 1295 890 11.27 14 0 1081.91
0.277 8234 0.0 0.0 228 0687 1299 892 11.20 15 0 1081.93
0.327 9.184 0.0 0.0 3.00 0.655 12.67 8.30 11.30 6 0 1082.03
0.32 9.048 0.0 0.0 290 0.655 12.67 830 11.19 8 0 1082.06
0.311 889 0.0 0.0 2.7 0.655 12.68 &8.31 11.07 9 0 1082.09
0.303 8.665 0.0 0.0 2.63 0.655 12.70 8.32 10.94 9 0 1082.12
0.295 848 0.0 0.0 250 0.655 12.70 8.32 10.82 10 0 1082.14
0.286¢ 8.301 0.0 0.0 237 0.655 12.72 833 10.70 11 0 1082.17
0.277 8234 0.0 0.0 228 0.655 1274 834 10.62 11 0 1082.19
032 9.048 0.0 0.0 290 0.623 1244 7.75 10.64 1 0 1082.32
0.311 889 0.0 0.0 276 0.623 1245 7.76 10.52 2 0 1082.34
0.303 8.665 0.0 0.0 2.63 0.623 1246 7.76 10.39 3 0 1082.38
0.295 848 0.0 0.0 250 0.623 1246 7.77 10.27 4 0 1082.39
0.286 8301 0.0 0.0 237 0.623 1248 7.78 10.15 4 0 1082.42
0277 8234 0.0 00 228 0.623 1250 7.79 10.07 4 0 1082.45
0.311 8479 0.0 0.0 2.64 0.69 1291 891 11.54 0 10 1080.86
0.295 8.179 0.0 0.0 241 0.69 1293 892 11.33 0 10 1080.91
0.303 8.304 0.0 0.0 252 0.69 1292 892 11.43 0 10 1080.92
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