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Datasheet for #sbcw12209 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 #sbcw12209 DN
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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=0.32A / Vth=11.9V (2-wires measurements). Maximum operation
current: 0.505A for all temperatures.
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Figure 3: spectra at 0C, 20C and 40C in continuous-wave operation (front resistor current
Ir = 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 A\ Ir Vg I, Vi Freq T Popt
[A] [V] [A] [V] [A] [V] [em™] [C] |[mW]
#0-Back {0.00 - 0.40 /0.0 - 1.9 0 0 0.32-0.50(11.5 - 13.2|1558.8 - 1566.8 |0 - 40| 27
#0-Front 0 0 0.00- 0.21{0.0-0.8/0.32-0.50[11.8 - 12.6|1559.4 - 1566.8{0-40| 9
#1-Front 0 0 0.44-0.70{1.9-3.0/0.36 - 0.50 | 11.4 - 12.81538.5 - 1545.1{0-40| 8
#2-Back {0.00 - 0.15/0.0 - 0.6 0 0 0.45-0.50(12.9 - 13.3]1583.9 - 1584.7| 0 51
#2-Front 0 0 0.00-0.41{0.0-1.7/0.32-0.50|11.7 - 13.3|1578.8 - 1586.6|0 - 40| 51

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

00 00 04 178 0.71 049 13.02 6.46 7.17 27 0 1563.32
0.0 0.0 039 1.737 0.68 0496 13.03 6.46 7.14 26 0 1563.35
0.0 00 038 1.69 0.64 0496 13.04 6.47 7.11 25 0 1563.36
0.0 00 037 1646 0.61 0496 13.05 647 7.08 25 0 1563.38
0.0 00 036 1601 058 0496 13.05 647 7.05 25 0 1563.40
0.0 0.0 0.349 1552 054 0496 13.06 6.48 7.02 24 0 1563.42
0.0 0.0 0338 1.503 0.51 0496 13.08 6.49 7.00 24 0 1563.44
0.0 00 0327 1453 048 0496 13.09 6.49 6.97 22 0 1563.46
0.0 00 0315 14 044 0496 13.10 6.50 694 21 0 1563.48
0.0 0.0 0.302 1.341 0.40 0496 13.12 6.51 6.91 19 0 1563.51
0.0 00 0.289 1282 037 049 13.13 6.51 688 17 0 1563.53
0.0 0.0 0276 1.224 034 0496 13.14 6.52 685 16 0 1563.55
0.0 0.0 0262 1.16 0.30 0496 13.16 6.53 6.83 15 0 1563.57
0.0 0.0 0.247 1.091 0.27 0496 13.17 6.53 680 14 0 1563.60
0.0 0.0 0.231 1.019 0.24 0496 13.18 6.54 6.77 15 0 1563.62
0.0 00 0214 094 0.20 049 1320 6.55 6.75 15 0 1563.63
0.0 0.0 0.195 0852 0.17 0496 1322 6.56 6.72 15 0 1563.66
0.0 0.0 0175 0.759 0.13 0496 13.23 6.56 6.70 15 0 1563.68
0.0 00 04 1.781 0.71 0452 1268 5.73 644 20 0 1564.12
0.0 00 039 1737 0.68 0452 12.68 573 6.41 19 0 1564.14
0.0 00 038 1.69 064 0452 1270 574 6.38 18 0 1564.16
0.0 00 037 1646 061 0452 1270 574 6.35 17 0 1564.19
0.0 0.0 036 1.601 0.58 0452 1271 5.75 632 16 0 1564.21
0.0 0.0 0.349 1.552 0.54 0452 1273 575 6.29 14 0 1564.23
0.0 00 0338 1503 051 0452 1273 576 6.26 13 0 1564.26
0.0 0.0 0327 1.453 0.48 0452 1274 576 6.24 12 0 1564.28
0.0 0.0 0315 14 044 0452 1276 5.77 6.21 11 0 1564.30
0.0 0.0 0302 1.341 040 0452 1277 577 6.18 11 0 1564.32
0.0 00 0.289 1282 037 0452 1279 578 6.15 11 0 1564.34
0.0 0.0 0276 1.224 0.34 0452 1280 5.78 6.12 11 0 1564.37
0.0 00 0262 1.16 030 0452 1281 5.79 6.09 10 0 1564.39
0.0 0.0 0.247 1.091 0.27 0452 1283 5.80 6.07 10 0 1564.41
0.0 0.0 0.231 1.019 0.24 0452 1284 5.81 6.04 9 0 1564.44
0.0 0.0 0214 094 020 0452 1285 581 6.01 8 0 1564.46
0.0 0.0 0.195 0852 0.17 0452 1287 5.82 5.98 7 0 1564.49
0.0 0.0 0175 0.759 0.13 0452 1289 583 5.96 7 0 1564.52
0.0 0.0 0.151 0.646 0.10 0452 1291 583 5.93 6 0 1564.54
00 00 04 1781 0.71 0408 1233 5.03 5.74 0 0 1564.84
0.0 0.0 039 1.737 0.68 0408 1234 5.03 5.71 0 0 1564.89
0.0 00 038 1.69 064 0408 1234 5.04 5.68 0 0 1564.94
0.0 00 036 1601 058 0408 12.36 5.04 5.62 0 0 1564.96
0.0 00 037 1646 0.61 0408 1236 5.04 5.65 0 0 1564.96
0.0 0.0 0.349 1552 0.54 0408 1238 5.05 5.59 0 0 1564.99
0.0 0.0 0338 1.503 0.51 0408 1239 5.05 5.56 0 0 1565.01
0.0 0.0 0327 1453 048 0408 1240 5.06 5.53 1 0 1565.03

0.0 0.0 0315 14 044 0408 1241 5.06 5.50 1 0 1565.06
continued on next page
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IF VF IB VB PelR IL VL PL PtOt POpt T freq
vl [A] [v] (W] [A] [V] (W] (W] [mw]  [C] fem ]
0.0 0.0 0.302 1.341 0.40 0.408 1242 5.07 5.47 2 0 1565.08
0.0 0.0 0.289 1.282 0.37 0408 1243 5.07 5.44 2 0 1565.10
0.0 0.0 0276 1.224 0.34 0408 12.44 5.08 5.41 3 0 1565.13
0.0 0.0 0.262 1.16 0.30 0408 1245 5.08 5.38 3 0 1565.16
0.0 0.0 0.247 1.091 0.27 0408 1247 5.09 5.36 3 0 1565.18
0.0 0.0 0.231 1.019 0.24 0.408 1248 5.09 5.33 4 0 1565.21
0.0 0.0 0214 094 0.20 0408 12.50 5.10 5.30 4 0 1565.24
0.0 0.0 0.195 0.852 0.17 0408 12.51 5.11 5.27 ) 0 1565.26
0.0 0.0 0.175 0.759 0.13 0408 12.53 5.11 5.25 6 0 1565.28
0.0 0.0 0.151 0.646 0.10 0.408 12.55 5.12 5.22 6 0 1565.31
0.0 0.0 0.123 0.512 0.06 0.408 12.57 5.13 5.19 7 0 1565.33
0.0 0.0 0.087 0.337 0.03 0.408 12.60 5.14 5.17 8 0 1565.36
0.0 00 04 1781 0.71 0.364 11.95 4.35 5.06 ) 0 1565.57
0.0 0.0 039 1737 0.68 0.364 11.96 4.35 5.03 4 0 1565.59
0.0 00 038 169 0.64 0364 11.98 4.36 5.00 4 0 1565.62
0.0 0.0 037 1.646 0.61 0.364 11.99 4.36 4.97 4 0 1565.65
0.0 0.0 036 1.601 0.58 0.364 12.00 4.37 4.94 4 0 1565.67
0.0 0.0 0.349 1.552 0.54 0.364 12.00 4.37 491 4 0 1565.70
0.0 0.0 0.338 1.503 0.51 0.364 12.02 4.37 4.88 4 0 1565.73
0.0 0.0 0.327 1.453 0.48 0.364 12.03 4.38 4.85 4 0 1565.75
0.0 0.0 0315 14 044 0.364 12.04 4.38 4.82 5) 0 1565.77
0.0 0.0 0.302 1.341 040 0.364 12.05 4.38 4.79 5) 0 1565.80
0.0 0.0 0.289 1.282 0.37 0.364 12.06 4.39 4.76 5 0 1565.82
0.0 0.0 0276 1.224 0.34 0.364 12.07 4.39 4.73 4 0 1565.85
0.0 0.0 0262 1.16 0.30 0.364 12.09 4.40 4.70 4 0 1565.88
0.0 0.0 0.247 1.091 0.27 0.364 12.10 4.40 4.67 4 0 1565.90
0.0 0.0 0.231 1.019 0.24 0.364 12.11 4.41 4.64 4 0 1565.93
0.0 0.0 0.214 094 0.20 0.364 12.12 4.41 4.61 ) 0 1565.95
0.0 0.0 0.195 0.852 0.17 0.364 12.14 4.42 4.58 ) 0 1565.98
0.0 0.0 0.175 0.759 0.13 0.364 12.15 4.42 4.56 ) 0 1566.00
0.0 0.0 0.151 0.646 0.10 0.364 12.18 4.43 4.53 6 0 1566.02
0.0 0.0 0.123 0.512 0.06 0.364 12.20 4.44 4.50 6 0 1566.05
0.0 0.0 0.087 0.337 0.03 0.364 12.22 445 4.48 6 0 1566.08
0.0 0.0 0.0 0.0 0.00 0.364 12.28 4.47 4.47 ) 0 1566.10
0.0 0.0 0.0 0.0 0.00 0.364 12.28 447 4.47 7 0 1566.11
0.0 00 04 1.781 071 032 11.56 3.70 4.41 0 0 1566.23
0.0 00 039 1737 0.68 0.32 11.57 3.70 4.38 1 0 1566.26
0.0 0.0 038 169 064 032 11.58 3.70 4.35 1 0 1566.29
0.0 00 037 1.646 0.61 0.32 11.59 3.71 4.32 1 0 1566.31
0.0 0.0 036 1.601 0.58 0.32 11.60 3.71 4.29 1 0 1566.34
0.0 0.0 0.349 1.552 0.54 0.32 11.61 3.71 4.26 1 0 1566.37
0.0 0.0 0.338 1.503 0.51 0.32 11.62 3.72 4.23 1 0 1566.40
0.0 0.0 0.327 1.453 048 0.32 11.63 3.72 4.20 1 0 1566.42
0.0 0.0 0315 14 044 032 11.64 3.72 4.16 1 0 1566.45
0.0 0.0 0.302 1.341 0.40 0.32 11.656 3.73 4.13 1 0 1566.47
0.0 0.0 0.289 1.282 0.37 0.32 11.66 3.73 4.10 1 0 1566.50
0.0 0.0 0276 1.224 0.34 0.32 11.67 3.74 4.07 2 0 1566.52
0.0 0.0 0.262 1.16 030 0.32 11.69 3.74 4.04 2 0 1566.54
continued on next page
6 ’ #sbcw12209 DN




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 0.247 1.091 0.27 032 11.70 3.74 4.01 2 0 1566.57
0.0 0.0 0.231 1.019 024 032 11.71 3.75 3.98 2 0 1566.60
0.0 0.0 0214 094 020 032 11.73 3.75 3.95 2 0 1566.62
0.0 0.0 0.195 0852 0.17 0.32 11.74 3.76 3.92 2 0 1566.65
0.0 0.0 0.175 0.759 0.13 0.32 11.76 3.76 3.90 2 0 1566.67
0.0 0.0 0.151 0.646 0.10 0.32 11.78 3.77 3.87 2 0 1566.69
0.0 00 0.123 0512 0.06 032 11.80 3.78 3.84 3 0 1566.72
0.0 0.0 0.087 0337 003 032 11.83 3.78 3.81 3 0 1566.74
0.0 0.0 0.0 0.0 0.00 032 11.88 3.80 3.80 3 0 1566.75
0.0 0.0 0.0 0.0 0.00 032 11.89 3.81 3281 2 0 1566.75
0.0 0.0 04 1.82  0.73 0484 1228 594 6.67 5 20 1561.37
0.0 0.0 039 1.771 0.69 0484 1228 594 6.63 5 20 1561.40
0.0 00 038 1.726 0.66 0484 1229 595 6.60 5 20 1561.43
0.0 00 037 1676 0.62 0484 1229 595 6.57 5 20 1561.46
0.0 00 036 1628 0.59 0484 1230 595 6.54 5 20 1561.49
0.0 0.0 0349 1.576 0.55 0484 1231 596 6.51 5 20 1561.52
0.0 0.0 0338 1.524 0.52 0484 1232 597 6.48 5 20 1561.54
0.0 0.0 0327 1.472 048 0484 1233 597 6.45 5 20 1561.57
0.0 0.0 0315 1.415 045 0484 1235 598 6.42 5 20 1561.59
0.0 0.0 0.302 1.353 0.41 0484 1236 5.98 6.39 4 20 1561.62
0.0 0.0 0.289 1.292 0.37 0484 1237 5.99 6.36 4 20 1561.66
0.0 0.0 0276 1.231 0.34 0484 1238 5.99 6.33 4 20 1561.69
0.0 0.0 0.262 1.165 0.31 0484 1240 6.00 6.31 4 20 1561.72
0.0 0.0 0.247 1.092 0.27 0484 1241 6.01 6.28 4 20 1561.74
0.0 0.0 0.231 1.017 0.23 0484 1243 6.01 6.25 5 20 1561.77
0.0 0.0 0.214 0.936 0.20 0484 1244 6.02 6.22 5 20 1561.79
0.0 0.0 0.195 0.844 0.16 0484 1246 6.03 6.19 5 20 1561.82
0.0 0.0 0175 0.748 0.13 0484 1247 6.04 6.17 5 20 1561.86
0.0 00 04 1.82  0.73 0456 12.06 5.50 6.23 5 20 1561.89
0.0 0.0 0.151 0.632 0.10 0484 1249 6.04 6.14 5 20 1561.89
0.0 00 039 1771 069 0456 12.06 5.50 6.19 4 20 1561.92
0.0 0.0 0.123 0.495 0.06 0484 1251 6.05 6.12 5 20 1561.92
0.0 0.0 038 1.726 0.66 0456 12.07 5.51 6.16 4 20 1561.95
0.0 0.0 0.087 0317 0.03 0484 12.54 6.07 6.10 5 20 1561.95
0.0 0.0 0.0 0.0 0.00 0484 12.60 6.10 6.10 8 20 1561.97
0.0 00 037 1676 062 0456 12.08 551 6.13 4 20 1561.97
0.0 0.0 0.0 0.0 0.00 0.484 12.62 6.11 6.11 6 20 1561.98
0.0 0.0 036 1.628 0.59 0456 12.09 5.51 6.10 4 20 1562.00
0.0 00 0349 1576 0.55 0456 12.10 5.52 6.07 4 20 1562.03
0.0 0.0 0338 1.524 0.52 0456 1211 5.52 6.04 4 20 1562.06
0.0 0.0 0327 1.472 0.48 0456 12.12 5.53 6.01 4 20 1562.08
0.0 0.0 0315 1.415 045 0456 12.13 5.53 5.98 4 20 1562.12
0.0 0.0 0302 1.353 041 0456 12.14 5.54 5.95 4 20 1562.15
0.0 0.0 0.289 1.292 0.37 0456 12.15 5.54 5.92 3 20 1562.18
0.0 0.0 0276 1.231 0.34 0456 12.17 5.55 5.89 4 20 1562.21
0.0 0.0 0.262 1.165 0.31 0456 12.18 5.55 5.86 4 20 1562.23
0.0 0.0 0.247 1.092 0.27 0456 12.20 5.56 5.83 4 20 1562.26
0.0 0.0 0.231 1.017 0.23 0456 12.21 5.57 5.80 4 20 1562.29

continued on next page

7 ’ #sbcw12209 DN




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

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

0.0 0.0 0.214 0936 0.20 0456 12.22 5.57 bH.77 4 20 1562.32

0.0 0.0 0.195 0.844 0.16 0456 1224 5.58 5.74 4 20 1562.35
0.0 0.0 04 1.82  0.73 0428 11.84 5.07 5.79 3 20 1562.38
0.0 0.0 0.175 0.748 0.13 0456 12.25 5.59 5.72 4 20 1562.38
0.0 0.0 039 1.771 0.69 0428 11.84 5.07 5.76 3 20 1562.41
0.0 0.0 0.151 0.632 0.10 0.456 12.27 5.60 5.69 4 20 1562.42
0.0 00 038 1.726 0.66 0428 11.85 5.07 5.73 3 20 1562.44
0.0 0.0 0.123 0495 0.06 0456 1229 5.61 5.67 5 20 1562.44
0.0 00 037 1676 062 0428 11.86 5.08 5.70 3 20 1562.47
0.0 0.0 0.087 0317 0.03 0456 12.32 5.62 5.64 6 20 1562.47
0.0 0.0 0.0 0.0 0.00 0456 12.39 5.65 5.65 9 20 1562.49
0.0 0.0 036 1.628 0.59 0428 11.87 5.08 5.67 3 20 1562.49
0.0 00 0.0 0.0 0.00 0456 1240 5.66 5.66 6 20 1562.50
0.0 0.0 0.349 1576 0.55 0428 11.88 5.08 5.63 3 20 1562.52
0.0 0.0 0.338 1.524 0.52 0428 11.89 5.09 5.61 3 20 1562.55
0.0 0.0 0327 1472 0.48 0428 11.90 5.09 5.57 3 20 1562.58
0.0 0.0 0315 1.415 045 0428 1191 5.10 5H.54 3 20 1562.62
0.0 0.0 0302 1.353 0.41 0428 1193 5.10 5.51 3 20 1562.65
0.0 0.0 0.289 1.292 0.37 0428 1194 5.11 548 3 20 1562.68
0.0 0.0 0276 1.231 0.34 0428 11.95 5.12 545 3 20 1562.70
0.0 0.0 0.262 1.165 0.31 0.428 11.96 5.12 5.42 3 20 1562.73
0.0 0.0 0.247 1.092 0.27 0428 11.97 5.13 5.40 3 20 1562.76
0.0 0.0 0.231 1.017 0.23 0428 11.99 5.13 5.37 3 20 1562.79
0.0 0.0 0.214 0936 0.20 0428 12.00 5.14 5.34 3 20 1562.82
0.0 00 04 1.82 0.73 04 11.61 4.64 5.37 1 20 1562.85
0.0 0.0 0.195 0.844 0.16 0428 12.02 5.14 5.31 3 20 1562.86
0.0 0.0 0.175 0.748 0.13 0.428 12.03 5.15 5.28 3 20 1562.88
0.0 00 039 1771 069 04 11.62 4.65 534 1 20 1562.89
0.0 0.0 0.151 0.632 0.10 0.428 12.05 5.16 5.25 4 20 156291
0.0 0.0 038 1.726 0.66 04 11.62 4.65 5.31 1 20 1562.91
0.0 0.0 0.123 0.495 0.06 0.428 12.07 5.17 5.23 4 20 1562.94
0.0 0.0 037 1.676 0.62 04 11.63 4.65 5.27 1 20 1562.94
0.0 0.0 0.087 0.317 0.03 0428 1210 5.18 5.21 5 20 1562.97
0.0 0.0 036 1.628 059 04 11.64 4.66 5.24 2 20 1562.97
0.0 0.0 0.0 0.0 0.00 0428 12.16 5.20 5.20 7 20 1562.98
0.0 0.0 0.0 0.0 0.00 0428 12.18 5.21 5.21 5 20 1562.99
0.0 0.0 0349 1.576 055 04 11.65 4.66 5.21 2 20 1563.00
0.0 0.0 0338 1.524 052 04 11.66 4.67 5.18 2 20 1563.03
0.0 0.0 0327 1472 048 04 11.67 4.67 5.15 2 20 1563.06
0.0 0.0 0315 1.415 045 04 11.68 4.67 5.12 1 20 1563.10
0.0 0.0 0.302 1.353 0.41 04 11.70 4.68 5.09 2 20 1563.13
0.0 0.0 0.289 1.292 037 04 11.71 4.68 5.06 2 20 1563.16
0.0 0.0 0276 1.231 034 04 11.72 4.69 5.03 2 20 1563.18
0.0 0.0 0.262 1.165 0.31 04 11.73 4.69 5.00 2 20 1563.21
0.0 0.0 0.247 1.092 0.27 04 11.75 4.70 4.97 2 20 1563.24
0.0 0.0 0.231 1.017 0.23 04 11.76 4.70 4.94 2 20 1563.27
0.0 0.0 0214 0936 0.20 04 11.77 4.71 491 2 20 1563.30
0.0 0.0 0195 0.844 0.16 04 11.79 4.72 488 2 20 1563.34

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

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

0.0 00 0.175 0.748 0.13 04 11.80 4.72 4385 2 20 1563.36
0.0 00 0.151 0632 0.10 04 11.82 4.73 4.82 3 20 1563.39
0.0 00 0.123 0495 006 04 11.84 4.74 480 3 20 1563.42
0.0 0.0 0.087 0317 0.03 04 11.87 4.75 4.78 3 20 1563.44
0.0 0.0 0.0 0.0 000 04 1194 478 4.78 5 20 1563.46
0.0 0.0 0.0 0.0 000 04 1194 478 4.78 3 20 1563.46
0.0 0.0 039 1.818 0.71 0.504 11.86 5.98 6.69 0 40 1558.83
0.0 00 038 1.769 0.67 0.504 11.87 5.98 6.66 0 40 1558.86
0.0 00 037 1.72 064 0.504 11.88 599 6.62 0 40 1558.90
0.0 00 036 1.67 060 0.504 11.88 599 6.59 0 40 1558.93
0.0 0.0 0349 1.614 0.56 0.504 11.89 5.99 6.56 0 40 1558.97
0.0 0.0 0338 1.5359 0.53 0.504 11.90 6.00 6.53 0 40 1559.00
0.0 00 0327 1504 049 0.504 1191 6.00 6.50 0 40 1559.03
0.0 00 0315 1444 045 0.504 11.92 6.01 6.46 0 40 1559.07
0.0 0.0 0302 1381 042 0.504 11.93 6.01 6.43 0 40 1559.11
00 00 04 1871 075 0486 11.72 570 6.45 0 40 1559.14
0.0 0.0 0.289 1317 0.38 0.504 11.94 6.02 6.40 0 40 1559.15
0.0 00 039 1818 0.71 0486 11.73 5.70 6.41 0 40 1559.17
0.0 00 0276 1252 0.35 0.504 11.96 6.03 6.37 0 40 1559.18
0.0 00 038 1769 0.67 0486 11.74 5.70 6.38 0 40 1559.21
0.0 00 0.262 1.182 0.31 0.504 11.97 6.03 6.34 0 40 1559.21
0.0 00 037 1.72 064 048 11.74 571 6.34 0 40 1559.24
0.0 0.0 0.247 1.108 0.27 0.504 1198 6.04 6.31 0 40 1559.25
0.0 00 036 1.67 060 048 11.75 5.71 6.31 0 40 1559.28
0.0 0.0 0.231 1.029 0.24 0.504 11.99 6.04 6.28 0 40 1559.28
0.0 00 0349 1614 056 0486 11.76 5.71 6.28 0 40 1559.32
0.0 0.0 0.214 0946 0.20 0.504 12.01 6.05 6.25 0 40 1559.32
0.0 0.0 0.338 1559 0.53 0486 11.77 5.72 6.25 0 40 1559.36
0.0 0.0 0.195 0851 0.17 0.504 12.02 6.06 6.23 0 40 1559.36
0.0 0.0 0.175 0.751 0.13 0.504 12.04 6.07 6.20 0 40 1559.39
0.0 0.0 0327 1504 049 0486 11.78 5.72 6.21 0 40 1559.39
0.0 0.0 0.151 0.631 0.10 0.504 12.06 6.08 6.17 0 40 1559.42
0.0 00 0315 1444 045 0486 11.79 5.73 6.18 0 40 1559.43
0.0 00 0.123 049 0.06 0.504 12.08 6.09 6.15 0 40 1559.45
0.0 0.0 0302 1381 042 0486 11.79 5.73 6.15 0 40 1559.46
0.0 00 039 1818 0.71 0468 11.59 542 6.13 0 40 1559.49
0.0 0.0 0.087 0306 0.03 0.504 1211 6.11 6.13 0 40  1559.49
0.0 0.0 0.289 1317 0.38 0486 11.81 5.74 6.12 0 40 1559.50
0.0 00 0.0 0.0 0.00 0.504 1216 6.13 6.13 0 40 1559.51
0.0 0.0 0.0 0.0 0.00 0.504 1217 6.13 6.13 0 40 1559.52
0.0 00 038 1.769 0.67 0468 11.60 543 6.10 0 40 1559.53
0.0 0.0 0.276 1252 0.35 0486 11.82 5.74 6.09 0 40 1559.53
0.0 00 037 1.72 064 0468 11.60 543 6.07 0 40 1559.57
0.0 0.0 0.262 1.182 0.31 0486 11.83 5.75 6.06 0 40 1559.58
0.0 0.0 0.087 0306 0.03 0486 11.98 5.82 5.85 0 40 1559.82
0.0 0.0 0.0 0.0 0.00 0486 12.02 584 584 0 40 1559.83
0.0 0.0 0276 1252 0.35 0468 11.68 546 5381 0 40 1559.87
0.0 0.0 0.289 1.317 0.38 0.468 11.67 5.46 5.84 0 40 1559.88

continued on next page

9 ’ #sbcw12209 DN




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

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

0.0 0.0 0.0 0.0 0.00 0486 12.03 5.85 5.85 0 40 1559.88

0.0 00 036 1.67 060 045 11.47 5.16 5.76 0 40 1559.91
0.0 00 0349 1614 056 045 1148 5.17 5.73 0 40 1559.92
0.0 0.0 0.262 1.182 0.31 0.468 11.69 547 5.78 0 40 1559.92
0.0 0.0 0.247 1.108 0.27 0468 11.71 548 5.75 0 40 1559.96
0.0 0.0 0.231 1.029 024 0468 11.72 549 5.72 0 40 1559.99
0.0 0.0 0.214 0946 0.20 0468 11.73 549 5.69 0 40 1560.02
0.0 00 0.0 0.0 0.00 045 11.75 529 5.29 0 40 1560.50
0.0 0.0 0.0 0.0 0.00 045 11.75 529 5.29 0 40 1560.54
0.0 0.0 0.087 0306 0.03 045 11.70 5.26 5.29 0 40 1560.55

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 [V] (W] (W] (mW] (€] [em™1]

0.146 0.575 0.0 0.0 0.08 0.364 12.19 4.44 4.52 6 0 1566.08
0.0 0.0 0.0 0.0 0.00 0.364 1228 4.47 4.47 5 0 1566.10
0.0 0.0 0.0 0.0 0.00 0.364 1228 4.47 447 7 0 1566.11

0.206 084 0.0 0.0 0.17 032 11.76 3.76 3.94 1 0 1566.70

0.146 0.575 0.0 0.0 0.08 0.32 11.80 3.78 3.86 2 0 1566.72
0.0 0.0 00 00 0.00 032 11.88 3.80 3.80 3 0 1566.75
0.0 0.0 0.0 00 0.00 032 11.89 381 3.81 2 0 1566.75

0.146 0.559 0.0 0.0 0.08 0484 1250 6.05 6.13 8 20 1561.94
0.0 0.0 00 00 0.00 0484 1260 6.10 6.10 8 20 1561.97
0.0 00 00 00 0.00 0484 1262 6.11 6.11 6 20 1561.98

0.206 083 0.0 0.0 0.17 0456 12.25 5.58 5.76 6 20 1562.42

0.146 0559 0.0 0.0 0.08 0456 12.29 5.60 5.68 8 20 1562.46
0.0 0.0 0.0 00 0.00 0456 12.39 5.65 5.65 9 20 1562.49
0.0 0.0 00 00 0.00 0456 1240 5.66 5.66 6 20 1562.50

0.206 083 0.0 0.0 0.17 0428 12.03 5.15 5.32 6 20 156291

0.146 0.559 0.0 0.0 0.08 0428 12.06 5.16 5.25 7 20 1562.96
0.0 0.0 00 00 0.00 0428 1216 5.20 5.20 7 20 1562.98
0.0 0.0 00 00 0.00 0428 1218 5.21 5.21 ) 20 1562.99

0.206 083 0.0 0.0 017 04 11.80 4.72 4.89 4 20 1563.38

0.146 0.559 0.0 0.0 0.08 04 11.84 4.74 4.82 ) 20 1563.42
0.0 00 00 00 000 04 1194 4.78 4.78 5 20 1563.46
0.0 00 00 00 000 04 1194 478 4.78 3 20 1563.46

0.206 0832 0.0 0.0 0.17 0504 12.03 6.06 6.23 0 40 1559.43

0.146 0.552 0.0 0.0 0.08 0.504 12.06 6.08 6.16 0 40 1559.48
0.0 0.0 00 00 0.00 0.504 1216 6.13 6.13 0 40 1559.51
0.0 0.0 00 00 0.00 0504 1217 6.13 6.13 0 40 1559.52

0.146 0.552 0.0 0.0 0.08 048 11.93 5.80 5.88 0 40 1559.82
0.0 0.0 0.0 00 0.00 048 12.02 5.84 5.84 0 40 1559.83
0.0 0.0 0.0 00 0.00 048 12.03 5.85 5.85 0 40  1559.88
0.0 00 00 00 0.00 045 11.75 5.29 5.29 0 40 1560.50
0.0 00 00 00 0.00 045 11.75 5.29 5.29 0 40 1560.54

Table 3:
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Details of cluster #1-Front

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

(A] (V] (Al (V] (W] (Al [V] (W] (W] (mW] 1

g

[cm

0.636 2.698 0.0 0.0 1.72 0496 12.72 6.31 8.03 7 0 1542.80
0.619 2.622 0.0 0.0 162 0496 1274 6.32 7.94 8 0 1542.85
0.602 2545 0.0 0.0 1.53 0496 12.76 6.33 7.86 8 0 1542.90
0.584 2468 0.0 0.0 1.44 0496 1278 6.34 T7.78 7 0 1542.95
0.565 2384 0.0 0.0 1.35 0496 1281 6.35 7.70 6 0 1542.98
0.653 2.773 0.0 0.0 1.81 0452 1235 5.58 7.39 0 0 1543.55
0.636 2.698 0.0 00 1.72 0452 1237 5.59 7.31 1 0 1543.61
0.619 2622 0.0 00 1.62 0452 1239 5.60 7.22 2 0 1543.66
0.602 2545 0.0 0.0 1.53 0452 1241 5.61 7.14 3 0 1543.71
0.584 2468 0.0 0.0 1.44 0452 1244 5.62 7.06 ) 0 1543.74
0.565 2.384 0.0 0.0 1.35 0452 1246 5.63 6.98 6 0 1543.78
0.546 2.301 0.0 0.0 1.26 0452 1249 5.65 6.90 7 0 1543.81
0.685 2929 0.0 0.0 201 0408 1197 488 6.89 6 0 1544.18
0.669 2856 0.0 0.0 1.91 0408 11.99 4.89 6.80 7 0 1544.25
0.653 2773 0.0 0.0 1.81 0408 11.99 4.89 6.70 6 0 1544.31
0.636 2.698 0.0 0.0 1.72 0408 12.02 491 6.62 4 0 1544.37
0.619 2.622 0.0 0.0 1.62 0408 1204 491 6.53 3 0 154441
0.602 2.545 0.0 0.0 1.53 0408 12.07 4.92 6.46 2 0 1544.45
0.584 2468 0.0 0.0 1.44 0408 12.09 493 6.37 3 0 1544.48
0.565 2384 0.0 0.0 1.35 0408 1211 494 6.29 4 0 1544.51
0.546 2301 0.0 0.0 1.26 0408 1214 495 6.21 4 0 1544.54

0.7 2997 0.0 0.0 210 0.364 11.59 4.22 6.32 0 0 1544.80
0.685 2929 0.0 0.0 201 0364 11.60 4.22 6.23 0 0 1544.90
0.669 2856 0.0 0.0 191 0364 11.62 4.23 6.14 0 0 1544.96
0.653 2773 0.0 0.0 1.81 0.364 11.63 4.24 6.05 0 0 1545.02
0.636 2.698 0.0 0.0 1.72 0.364 11.66 4.24 5.96 0 0 1545.07
0.619 2719 0.0 0.0 1.68 0484 1201 5.81 7.50 1 20 1540.89
0.602 2.635 0.0 0.0 159 0484 12,02 5.82 7.40 2 20 1540.97
0.584 2549 0.0 0.0 1.49 0484 1204 5.83 7.32 2 20 1541.03
0.565 2457 0.0 0.0 1.39 0484 12.06 5.84 7.23 2 20 1541.09
0.546 2.366 0.0 0.0 1.29 0484 12.09 5.85 7.14 2 20 1541.14
0.526 2.27v 0.0 00 1.19 0484 1212 5.87 7.06 2 20 1541.18
0.506 2.175 0.0 0.0 1.10 0484 1215 588 6.98 2 20 1541.20
0.484 2.073 0.0 0.0 1.00 0484 1218 5.89 6.90 2 20 1541.24
0462 1974 0.0 00 091 0484 1221 591 6.82 2 20 1541.27
0.636 2811 0.0 0.0 1.79 0456 11.77 5.37 7.16 1 20 1541.33
0.619 2719 0.0 0.0 1.68 0456 11.79 5.38 7.06 1 20 1541.42
0.602 2.635 0.0 00 1.59 0456 11.80 5.38 6.97 1 20 1541.48
0.584 2.549 0.0 0.0 149 0456 11.82 539 6.88 1 20 1541.55
0.565 2457 0.0 0.0 1.39 0456 11.85 5.40 6.79 1 20 1541.60
0.546 2366 0.0 0.0 1.29 0456 11.87 541 6.71 0 20 1541.64
0.526 2.27v 0.0 00 1.19 0456 11.90 5.43 6.62 0 20 1541.67
0.506 2.175 0.0 0.0 1.10 0456 11.93 5.44 6.54 0 20 1541.71
0.484 2.073 0.0 0.0 1.00 0456 1196 5.46 6.46 0 20 1541.74
0462 1974 0.0 0.0 091 0456 12.00 5.47 6.38 0 20 1541.77

0.636 2811 0.0 0.0 1.79 0428 11.55 494 6.73 0 20 1541.88
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] [A] [V] (W] (W] [(mW] (€] [em™1]

0.602 2635 0.0 00 159 04 11.36 454 6.13 0 20 1542.44
0.584 2549 0.0 00 149 04 11.38 455 6.04 0 20 1542.50
0.565 2457 0.0 00 1.39 04 1141 456 5.95 0 20 1542.54
0.546 2366 0.0 0.0 1.29 04 11.44 4.57 587 0 20 1542.57
0.526 227 00 00 1.19 04 1146 4.59 5.78 0 20 1542.60
0.506 2.175 0.0 0.0 1.10 04 1149 4.60 5.70 0 20 1542.63
0484 2073 00 0.0 1.00 04 11.53 4.61 5.61 0 20 1542.65
0.565 2549 0.0 0.0 1.44 0504 11.65 5.87 7.31 0 40 1538.53
0.546 2456 0.0 0.0 1.34 0.504 11.67 5.88 7.22 0 40 1538.60
0.526 2358 0.0 0.0 1.24 0.504 11.69 5.89 7.13 0 40 1538.66
0.506 2.259 0.0 0.0 1.14 0.504 11.72 591 7.05 0 40 1538.71
0438 1923 0.0 00 0.84 0504 11.81 595 6.80 0 40 1538.76
0.484 2151 0.0 0.0 1.04 0504 11.75 592 6.96 0 40 1538.76
0.462 2.043 0.0 0.0 094 0504 11.78 594 6.88 0 40 1538.80
0.506 2.259 0.0 0.0 1.14 0468 11.45 5.36 6.50 0 40 1539.37
0.484 2.151 0.0 0.0 1.04 0468 1148 5.37 641 0 40 1539.42
0.462 2.043 0.0 0.0 094 0468 11.51 539 6.33 0 40 1539.48

Table 4:
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Details of cluster #2-Back

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

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

a

[em

0.0 0.0 0.151 0.646 0.10 0496 13.22 6.56 6.66 44 0 1583.86
0.0 0.0 0.123 0.512 0.06 0.496 13.24 6.57 6.63 47 0 1583.88
0.0 0.0 0.087 0.337 0.03 0496 13.27 6.58 6.61 49 0 1583.90
0.0 0.0 0.0 0.0 0.00 049 1333 6.61 6.61 41 0 1583.92
0.0 0.0 0.0 0.0 0.00 049 13.32 6.60 6.60 51 0 1583.92
0.0 0.0 0.123 0.512 0.06 0452 1290 583 590 39 0 1584.69
0.0 0.0 0.087 0337 0.03 0452 1292 584 587 44 0 1584.70
0.0 0.0 0.0 0.0 0.00 0452 1299 587 587 39 0 1584.72
0.0 00 0.0 0.0 0.00 0452 1297 586 586 50 0 1584.72

Table 5:
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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 [V] (W] (W] (mW] 1

g

[cm

0.413 1.725 0.0 0.0 0.71 0496 1299 6.44 7.16 42 0 1583.42
0.386 1.611 0.0 0.0 0.62 0496 13.01 6.45 7.07 43 0 1583.49
0.358 1.491 0.0 0.0 0.53 0496 13.04 6.47 7.00 49 0 1583.54
0.326 1.356 0.0 0.0 044 0496 13.07 6.48 6.92 50 0 1583.60
0.292 1.211 0.0 0.0 0.35 0496 13.10 6.50 6.85 47 0 1583.67
0.253 1.044 0.0 0.0 0.26 0496 13.13 6.51 6.78 47 0 1583.73
0206 084 0.0 00 0.17 0496 13.17 6.53 6.71 51 0 1583.79
0.146 0.575 0.0 0.0 0.08 0496 13.22 6.56 6.64 47 0 1583.85

0.0 0.0 00 00 0.00 049 13.33 6.61 6.61 41 0 1583.92

0.0 0.0 00 00 0.00 049 13.32 6.60 6.60 51 0 1583.92
0.413 1.725 0.0 0.0 0.71 0452 1265 5.72 643 37 0 1584.22
0.386 1.611 0.0 0.0 0.62 0452 12.68 5.73 6.35 42 0 1584.28
0.358 1491 0.0 0.0 0.53 0452 1270 5.74 6.27 42 0 1584.34
0.326 1.356 0.0 0.0 044 0452 1273 5.75 6.20 39 0 1584.41
0.292 1211 0.0 0.0 0.35 0452 1276 5.77 6.12 44 0 1584.47
0.253 1.044 0.0 0.0 0.26 0452 1279 578 6.05 45 0 1584.53
0206 084 0.0 0.0 0.17 0452 1284 5.80 598 41 0 1584.60
0.146 0575 0.0 0.0 0.08 0452 1288 5.82 591 38 0 1584.66

0.0 0.0 00 00 0.00 0452 1299 587 587 39 0 1584.72

0.0 0.0 00 00 0.00 0452 1297 586 586 50 0 1584.72
0413 1.725 0.0 0.0 0.71 0408 1230 5.02 573 28 0 1584.95
0.386 1.611 0.0 0.0 0.62 0408 1233 5.03 565 30 0 1585.01
0.358 1491 0.0 0.0 0.53 0408 1236 5.04 558 29 0 1585.08
0.326 1.356 0.0 0.0 0.44 0408 1239 5.05 550 30 0 1585.15
0.292 1211 0.0 0.0 0.35 0408 1242 5.07 542 34 0 158521
0.253 1.044 0.0 0.0 0.26 0408 1246 5.08 535 33 0 1585.27
0.206 084 0.0 0.0 0.17 0408 1249 510 527 29 0 1585.34
0.146 0575 0.0 0.0 0.08 0408 1254 5.12 520 31 0 1585.40
0413 1.725 0.0 0.0 0.71 0.364 1195 4.35 5.06 12 0 1585.63
0.38 1.611 0.0 0.0 0.62 0.364 11.97 4.36 498 15 0 1585.70
0.358 1.491 0.0 0.0 0.53 0.364 12.01 4.37 490 15 0 1585.76
0.326 1.356 0.0 0.0 044 0.364 12.03 4.38 482 16 0 1585.83
0.292 1211 0.0 0.0 0.35 0.364 1206 4.39 474 18 0 1585.89
0.253 1.044 0.0 0.0 026 0.364 12.10 440 4.67 18 0 1585.96
0206 084 0.0 0.0 0.17 0364 1213 4.42 459 17 0 1586.03
0.326 1.356 0.0 0.0 044 032 11.65 3.73 4.17 0 0 1586.44
0.292 1211 0.0 0.0 035 032 11.68 3.74 4.09 0 0 1586.49
0.253 1.044 0.0 0.0 0.26 032 11.72 3.75 4.01 1 0 1586.59

0.386 1.632 0.0 0.0 0.63 0484 1230 595 6.58 17 20 1581.46
0.358 1.505 0.0 0.0 0.54 0484 1232 596 6.50 17 20 1581.54
0326 1.365 0.0 0.0 0.44 0484 1235 598 6.42 18 20 1581.62
0.292 1.214 0.0 0.0 0.35 0484 1238 599 6.35 22 20 1581.69
0.253 1.04 0.0 00 026 0484 1241 6.01 627 22 20 1581.77
0.206 0.83 0.0 0.0 0.17 0484 1245 6.03 6.20 21 20 1581.85
0.386 1.632 0.0 0.0 0.63 0456 12.09 5.51 6.14 12 20 1581.97
0.358 1.505 0.0 0.0 0.54 0456 12.11 5.52 6.06 12 20 1582.05

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 [V] (W] (W] [(mW] (€] [em™1]

0.326 1.365 0.0 0.0 044 0456 12.14 554 598 15 20 1582.13
0292 1214 0.0 0.0 0.35 0456 12.17 5.55 590 17 20 1582.20
0253 1.04 00 0.0 0.26 0456 1220 556 583 16 20 1582.29
0.38 1.632 0.0 0.0 0.63 0428 11.87 5.08 5.71 6 20 1582.45
0.358 1.505 0.0 0.0 0.54 0428 11.90 5.09 5.63 7 20 1582.54
0.326 1.365 0.0 0.0 044 0428 1193 5H.11 555 10 20 1582.61
0.292 1.214 0.0 0.0 035 0428 1196 5.12 547 11 20 1582.69

0.253 1.04 0.0 00 0.26 0428 1199 5.13 539 11 20 1582.77
0.38 1.632 0.0 0.0 0.63 04 11.65 4.66 5.29 0 20 158291
0.358 1.505 0.0 0.0 0.54 0.4 11.68 4.67 5.21 2 20 1582.99
0326 1.365 0.0 00 044 04 11.70 4.68 5.13 3 20 1583.08
0.292 1.214 0.0 0.0 035 04 11.73 4.69 5.05 ) 20 1583.15
0253 1.04 00 00 026 04 11.77 471 497 ) 20 1583.24
0.38 1.671 0.0 0.0 0.65 0.504 11.88 5.99 6.64 0 40 1578.82
0.358 1.539 0.0 0.0 0.55 0.504 11.91 6.00 6.55 2 40 1578.89
0.326 1.389 0.0 0.0 045 0504 11.94 6.02 6.47 ) 40 1578.98
0292 1231 0.0 00 0.36 0504 11.97 6.03 6.39 8 40 1579.07
0.253 1.05 0.0 0.0 0.27 0.504 12.00 6.05 6.31 12 40 1579.16
0.326 1.389 0.0 0.0 045 048 11.80 5.74 6.19 1 40 1579.32
0292 1231 00 0.0 036 048 11.83 5.75 6.11 4 40  1579.42
0.253 1.05 0.0 0.0 0.27 048 11.87 5.77 6.03 ) 40 1579.51
0292 1231 0.0 0.0 0.36 0468 11.70 5.47 5.83 0 40 1579.76
0.253 1.05 0.0 0.0 0.27 0468 11.73 5.49 5.75 1 40 1579.84

Table 6:
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