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Datasheet for #sbcw13587 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.

‘ Beam
‘

2.07 0.10

1.80

2.70

7
20
9%
N 9: jg - Beam
- 2.50 g
KX]Negative bias (laser)]
) - 3 . .
m 3 Il Do not use (wire-bonding)

? N - AN-NSP | V1
\\ ] Alpes Lasers SA

Cu: Positive bias (laser)

Figure 1: Mechanical and electrical interface for #sbcw13587 DN

1 | #sbcw13587 DN




#sbcw13587 DN

14 T ower (OIC) T T T T /'
vgltage (oc) ‘ 35
power (10C) —— ;
12 + voltage (10C ) —— %
Biage (50C ' 30 5
Max singlgomode power m / / ©
- i / E
(]
— / / - 2
= 8l 4202
& // 2
& 1150
S 6f / 3
>
— . 10%
4 / / 2
15 5
| / :
2 _ / {10
0 ! -5
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Current [A]

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=0.39A / Vth=10.7V (2-wires measurements). Maximum operation
current: 0.64A for all temperatures.
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Figure 3: spectra at 10C in continuous-wave operation (front resistor current Ir = 0A
and back resistor current I = 0A)

2 | #sbcw13587 DN




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 IB VB IF VF IL VL Freq T POpt
[Al [V [Al [V [Al Vi [em™ ] [C] | [mW]
#0-Back | 0.00 - 0.39/0.0 - 1.3 0 0 0.45-0.64|10.7 - 12.1|1563.4 - 1565.7| 10 | 31
#0-Front 0 0 0.00-0.43]0.0-1.4/0.45-0.64]10.6 - 12.1]1563.1 - 1565.7| 10 | 44
#1-Front 0 0 0.43-0.62{1.4-2.1/0.45-0.61]10.4 - 11.5|1542.5 - 1544.6| 10 | 16
#2-Back | 0.28 - 0.62 /0.9 - 2.1 0 0 0.45-0.64|10.5-11.8|1582.1 - 1584.9| 10 | 109
#3-Back | 0.58 - 0.62 2.0 - 2.1 0 0 0.54-0.64{11.0 - 11.6|1563.6 - 1564.8| 10 | 25

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

[A] [v] [A] [v] (W] [A] (V] (W] (W] (mW] [C] [em ™)

0.0 0.0 0.124 0.333 0.04 0.638 1193 7.61 7.66 30 10 1563.40
0.0 0.0 0.0 0.0 0.00 0.638 12.09 7.71 7.71 31 10 1563.43
0.0 0.0 0.0 0.0 0.00 0638 12.01 7.66 7.66 30 10 1563.43
0.0 0.0 0.215 0.666 0.14 0.606 11.69 7.09 7.23 26 10 1563.78
0.0 0.0 0.175 0.52 0.09 0.606 11.72 710 7.19 26 10 1563.81
0.0 0.0 0.124 0.333 0.04 0.606 11.75 7.12 7.16 25 10 1563.84
0.0 0.0 0.0 0.0 0.00 0.606 11.90 7.21 7.21 25 10 1563.87
0.0 0.0 0.0 0.0 0.00 0.606 11.82 7.17 7.17 24 10 1563.87
0.0 0.0 0.248 0.78 0.19 0.575 1149 6.61 680 19 10 1564.16
0.0 0.0 0.215 0.666 0.14 0.575 11.51 6.62 6.76 20 10 1564.18
0.0 0.0 0.175 0.52 0.09 0.575 11.54 6.63 6.72 21 10 1564.22
0.0 0.0 0.124 0.333 0.04 0.575 11.57 6.65 6.69 21 10 1564.24
0.0 0.0 0.0 0.0 0.00 0.575 11.70 6.73 6.73 22 10 1564.27
0.0 00 0.0 0.0 0.00 0.575 11.65 6.70 6.70 20 10 1564.27
0.0 0.0 0277 0.889 0.25 0.544 11.29 6.14 6.39 11 10 1564.52
0.0 0.0 0.248 0.78 0.19 0.544 11.31 6.15 635 10 10 1564.55

0.0 0.0 0.215 0.666 0.14 0.544 11.33 6.16 6.31 9 10 1564.58
0.0 0.0 0175 0.52 0.09 0.544 11.36 6.18 6.27 8 10 1564.61
0.0 00 0.124 0333 0.04 0.544 11.38 6.19 6.23 7 10 1564.64
0.0 0.0 0.0 0.0 0.00 0.544 11.51 6.26 6.26 7 10 1564.66
0.0 0.0 0.0 0.0 0.00 0.544 11.46 6.24 6.24 6 10 1564.66
0.0 0.0 0328 1.071 035 0.512 11.07 5.67 6.02 0 10 1564.82
0.0 0.0 0304 0985 0.30 0.512 11.09 5.68 5.97 0 10 1564.86
0.0 0.0 0277 0.889 0.25 0.512 11.10 5.68 5.93 0 10 1564.91
0.0 00 0.248 0.78 0.19 0.512 11.12 5.69 5.89 0 10 1564.93
0.0 0.0 0.215 0.666 0.14 0.512 11.14 5.70 5.85 0 10 1564.97
0.0 00 0.175 0.52 0.09 0512 11.17 5.72 5381 1 10 1564.99
0.0 00 0.124 0.333 0.04 0.512 11.20 5.73 5.77 1 10 1565.02
0.0 0.0 0.0 0.0 0.00 0.512 11.32 5.79 5.79 3 10 1565.04
0.0 00 0.0 0.0 0.00 0.512 11.27 5.77 5.77 2 10 1565.05
0.0 00 0372 1227 046 0481 10.86 5.22 5.68 3 10 1565.15
0.0 0.0 0351 1.153 040 0481 10.87 5.23 5.63 4 10 1565.18
0.0 0.0 0328 1.071 0.35 0481 10.88 5.24 5.59 5 10 1565.21
0.0 0.0 0304 0985 0.30 0481 1090 5.24 5.54 5 10 1565.24
0.0 0.0 0277 0889 0.25 0481 10.92 5.25 5.50 6 10 1565.27
0.0 0.0 0.248 0.78 0.19 0481 1093 526 545 7 10 1565.30
0.0 0.0 0.215 0.666 0.14 0481 10.96 527 541 8 10 1565.32
0.0 0.0 0175 0.52 0.09 0481 1098 528 5.37 9 10 1565.35
0.0 00 0.124 0333 0.04 0481 11.01 530 534 10 10 1565.37
0.0 00 0.0 0.0 0.00 0481 11.09 534 534 11 10 1565.39
0.0 0.0 0.0 0.0 0.00 0481 11.08 5.33 533 10 10 1565.40
0.0 00 0392 1298 0.51 045 10.65 4.79 5.30 3 10 1565.47
0.0 00 0372 1227 046 0.45 10.66 4.80 5.26 3 10 1565.50
0.0 0.0 0351 1.153 040 045 10.68 481 5.21 3 10 1565.53
0.0 00 0328 1.071 035 045 10.69 481 5.16 4 10 1565.56
0.0 0.0 0304 098 030 045 10.71 4.82 5.12 4 10 1565.58

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 0.0 0277 0889 0.25 045 10.72 483 5.07 5 10 1565.61
0.0 0.0 0.248 0.785 0.19 0.45 10.74 4.84 5.03 5 10 1565.64
0.0 0.0 0.215 0.666 0.14 045 10.77 4.84 4.99 6 10 1565.67
0.0 00 0175 052 0.09 045 10.79 486 4.95 6 10 1565.69
0.0 00 0.124 0333 0.04 045 10.82 487 4091 6 10 1565.72
0.0 0.0 0.0 0.0 0.00 045 1090 4.90 4.90 6 10 1565.73
0.0 0.0 0.0 0.0 0.00 045 10.89 4.90 4.90 6 10 1565.74

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] A v (W) (A] [v] (W) [W) mW]  [C] fem™1]
0.43 1433 0.0 0.0 0.62 0.638 11.72 7.48 8.10 38 10 1563.14
0.411 1.366 0.0 0.0 0.56 0.638 11.73 7.49 8.05 37 10 1563.17
0.392 1.298 0.0 0.0 0.51 0.638 11.75 7.50 8.00 38 10 1563.19
0.372 1.228 0.0 0.0 046 0638 11.76 7.51 7.96 40 10 1563.22
0.351 1.1563 0.0 0.0 040 0.638 11.78 7.52 7.92 42 10 1563.24
0.328 1.072 0.0 0.0 0.35 0.638 11.79 7.53 7.88 44 10 1563.26
0.304 0.986 0.0 0.0 0.30 0.638 11.81 7.54 7.84 44 10 1563.29
0277 0.89 0.0 0.0 025 0638 11.83 7.55 7.79 43 10 1563.31
0.248 0.786 0.0 0.0 0.19 0.638 11.85 7.56 7.76 41 10 1563.34
0.215 0.666 0.0 0.0 0.14 0.638 11.88 7.58 7.72 38 10 1563.37
0.175 0.52 0.0 0.0 0.09 0638 1191 7.60 7.69 36 10 1563.39
0.124 0.331 0.0 0.0 0.04 0.638 1195 7.62 7.66 33 10 1563.40
0.0 0.0 0.0 0.0 0.00 0.638 12.09 7.71 7.71 31 10 1563.43
0.0 0.0 0.0 0.0 0.00 0.638 1201 7.66 7.66 30 10 1563.43
0.43 1433 0.0 0.0 0.62 0.606 11.54 6.99 7.61 36 10 1563.57
0.411 1.366 0.0 0.0 0.56 0.606 11.55 7.00 7.56 34 10 1563.60
0.392 1.298 0.0 0.0 0.51 0.606 11.56 7.01 7.52 33 10 1563.63
0.372 1.228 0.0 0.0 0.46 0.606 11.58 7.02 7.47 33 10 1563.65
0.351 1.153 0.0 0.0 0.40 0.606 11.60 7.03 7.43 34 10 1563.68
0.328 1.072 0.0 0.0 0.35 0.606 11.61 7.04 7.39 36 10 1563.70
0.304 0.98 0.0 0.0 0.30 0.606 11.63 7.05 7.35 37 10 1563.72
0277 0.89 0.0 0.0 025 0606 11.64 7.06 7.30 37 10 1563.75
0.248 0.786 0.0 0.0 0.19 0.606 11.67 7.07 7.27 36 10 1563.77
0.215 0.666 0.0 0.0 0.14 0.606 11.69 7.08 7.23 34 10 1563.80
0.175  0.52 0.0 0.0 0.09 0606 11.72 7.10 7.19 32 10 1563.83
0.124 0.331 0.0 0.0 0.04 0.606 11.76 7.12 T7.17 29 10 1563.84
0.0 0.0 0.0 0.0 0.00 0.606 11.90 7.21 7.21 25 10 1563.87
0.0 0.0 0.0 0.0 0.00 0.606 11.82 7.17 7.17 24 10 1563.87
0.411 1.366 0.0 0.0 0.56 0.575 11.37 6.54 7.10 35 10 1564.00
0.392 1.298 0.0 0.0 0.51 0.575 11.39 6.55 7.06 34 10 1564.03
0.372 1.228 0.0 0.0 046 0575 11.40 6.55 7.01 32 10 1564.06
0.351 1.1563 0.0 0.0 040 0.575 1142 6.56 6.97 30 10 1564.08
0.328 1.072 0.0 0.0 0.35 0.575 11.43 6.57 6.92 28 10 1564.11
0.304 0.986 0.0 0.0 0.30 0.575 11.45 6.58 6.88 28 10 1564.13
0277 0.89 0.0 0.0 025 0575 1147 6.59 6.84 29 10 1564.16
0.248 0.786 0.0 0.0 0.19 0.575 1149 6.61 6.80 29 10 1564.18
0.215 0.666 0.0 0.0 0.14 0.575 11.51 6.62 6.76 29 10 1564.20
0.175 0.52 0.0 0.0 0.09 0575 11.54 6.64 6.73 27 10 1564.23
0.124 0.331 0.0 0.0 0.04 0.575 11.57 6.65 6.69 25 10 1564.24
0.0 0.0 0.0 0.0 0.00 0575 11.70 6.73 6.73 22 10 1564.27
0.0 0.0 0.0 0.0 0.00 0.575 11.65 6.70 6.70 20 10 1564.27
0.43 1433 0.0 0.0 0.62 0.544 11.19 6.09 6.70 9 10 1564.35
0.411 1.366 0.0 0.0 0.56 0.544 11.19 6.09 6.65 23 10 1564.39
0.392 1.298 0.0 0.0 0.51 0.544 11.21 6.10 6.61 24 10 1564.41
0.372 1.228 0.0 0.0 046 0544 11.22 6.10 6.56 24 10 1564.44
0.351 1.153 0.0 0.0 040 0.544 11.24 6.11 6.52 23 10 1564.46

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]

0.328 1.072 0.0 0.0 0.35 0.544 11.25 6.12 647 21 10 1564.49
0.304 098 0.0 0.0 0.30 0.544 11.27 6.13 643 19 10 1564.52
0277 089 0.0 00 0.25 0544 11.29 6.14 639 16 10 1564.55
0.248 0.786 0.0 0.0 0.19 0.544 11.31 6.15 635 14 10 1564.57
0.215 0.666 0.0 0.0 0.14 0.544 11.33 6.16 6.31 12 10 1564.60
0.175 0.52 0.0 0.0 0.09 0544 11.36 6.18 6.27 10 10 1564.62

0.124 0331 0.0 0.0 0.04 0544 11.39 6.20 6.24 9 10 1564.63
0.0 0.0 00 00 0.00 0544 1151 6.26 6.26 7 10 1564.66
0.0 0.0 0.0 00 0.00 0.544 1146 6.24 6.24 6 10 1564.66

0.411 1.366 0.0 0.0 0.56 0.512 11.01 5.64 6.20 1 10 1564.78

0.392 1.298 0.0 0.0 0.51 0512 11.02 5.64 6.15 0 10 1564.81

0372 1.228 0.0 0.0 046 0512 11.04 5.65 6.11 0 10 1564.82

0.351 1.153 0.0 0.0 0.40 0.512 11.05 5.66 6.06 0 10 1564.85

0.328 1.072 0.0 0.0 0.35 0.512 11.06 5.67 6.02 0 10 1564.86

0.304 098 0.0 0.0 0.30 0.512 11.08 5.67 5.97 0 10 1564.90

0277 089 0.0 0.0 0.25 0512 11.10 5.68 5.93 0 10 1564.92

0.248 0.786 0.0 0.0 0.19 0512 11.12 5.69 5.89 0 10 1564.94

0.215 0666 0.0 0.0 0.14 0512 11.14 5.71 5.85 1 10 1564.97

0.175 052 0.0 0.0 0.09 0512 11.17 5.72 5.81 1 10 1565.00

0.124 0331 0.0 0.0 0.04 0512 11.21 5.74 5.78 2 10 1565.02
0.0 0.0 00 00 0.00 0512 11.32 579 5.79 3 10 1565.04
0.0 0.0 0.0 00 0.00 0.512 11.27 5.77 5.77 2 10 1565.05

0.411 1.366 0.0 0.0 0.56 0481 10.82 521 5.77 5 10 1565.13

0392 1.298 0.0 0.0 0.51 0481 10.84 5.21 5.72 7 10 1565.15

0372 1.228 0.0 0.0 0.46 0481 10.85 5.22 5.68 8 10 1565.17

0.351 1.153 0.0 0.0 0.40 0481 10.87 5.23 5.63 9 10 1565.20

0.328 1.072 0.0 0.0 0.35 0481 1088 5.23 5.59 9 10 1565.23
0.304 098 0.0 0.0 0.30 0481 1090 524 554 10 10 1565.26
0277 089 0.0 0.0 0.25 0481 1092 525 550 10 10 1565.28
0.248 0.786 0.0 0.0 0.19 0481 1094 526 546 11 10 1565.30
0.215 0.666 0.0 0.0 0.14 0481 1096 527 541 11 10 1565.33
0.175 052 0.0 0.0 0.09 0481 1099 529 538 12 10 1565.35
0.124 0.331 0.0 0.0 0.04 0481 11.02 530 534 12 10 1565.37

0.0 0.0 00 00 0.00 0481 11.09 534 534 11 10 1565.39

0.0 0.0 00 00 0.00 0481 11.08 533 533 10 10 1565.40
0.411 1.366 0.0 0.0 0.56 045 10.64 4.79 5.35

) 10 1565.46

0.392 1.298 0.0 0.0 0.51 045 10.65 4.79 5.30 6 10 1565.49
0372 1.228 0.0 0.0 046 045 10.66 4.80 5.26 6 10 1565.52
0.351 1.153 0.0 0.0 0.40 045 10.68 4.81 5.21 6 10 1565.54
0.328 1.072 0.0 0.0 0.35 045 10.70 4.81 5.16 7 10 1565.56
0.304 098 0.0 0.0 0.30 045 10.71 4.82 5.12 7 10 1565.59
0277 089 0.0 0.0 025 045 10.73 4.83 5.08 8 10 1565.61
0.248 0.786 0.0 0.0 0.19 045 10.75 4.84 5.03 8 10 1565.64
0.215 0666 0.0 0.0 0.14 045 10.77 4.85 4.99 8 10 1565.66
0.175 052 0.0 0.0 0.09 045 10.80 4.86 4.95 7 10 1565.69
0.124 0331 0.0 0.0 0.04 045 1084 4.88 4.92 7 10 1565.71
0.0 00 00 00 0.00 045 1090 490 4.90 6 10 1565.73
0.0 0.0 0.0 00 0.00 045 1089 4.90 4.90 6 10 1565.74

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]

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] (€] [em™1]

0.62 2122 00 0.0 132 0.606 11.37 6.89 8.20 2 10 1542.47
0.607 2.072 0.0 00 1.26 0.606 11.38 6.90 &.15 3 10 1542.49
0.595 2.027 0.0 0.0 1.21 0.606 11.39 6.90 8.11 3 10 1542.51
0.582 1981 0.0 0.0 1.15 0.606 11.40 6.91 8.06 4 10 1542.53
0.568 1925 0.0 0.0 1.09 0.606 11.42 6.92 8.01 4 10 1542.54
0.555 1879 0.0 0.0 1.04 0.606 11.43 6.93 7.97 ) 10 1542.56
0.541 1.828 0.0 0.0 099 0.606 11.44 6.93 7.92 ) 10 1542.57
0.526 1.774 0.0 0.0 0.93 0.606 11.46 6.94 7.88 6 10 1542.59
0.511 1.721 0.0 0.0 0.88 0.606 1147 6.95 7.83 7 10 1542.61
0.496 1.667 0.0 0.0 0.83 0.606 11.49 6.96 7.79 8 10 1542.62
048 161 00 0.0 077 0.606 11.51 697 7.75 10 10 1542.64
0.464 1553 0.0 0.0 0.72 0.606 11.52 6.98 7.70 12 10 1542.65
0.447 1.494 0.0 0.0 0.67 0606 11.54 699 7.66 13 10 1542.67
0.62 2122 00 0.0 132 0.,575 11.19 643 7.75 15 10 1542.89
0.607 2.072 0.0 00 1.26 0575 11.20 6.44 7.70 15 10 154291
0.595 2.027 0.0 0.0 1.21 0575 11.21 6.45 7.65 15 10 1542.92
0.582 1981 0.0 0.0 1.15 0.575 11.22 6.45 7.61 15 10 154294
0.568 1.925 0.0 0.0 1.09 0575 11.24 646 7.55 14 10 1542.96
0.555 1.879 0.0 0.0 1.04 0.575 11.25 6.47 7.51 14 10 1542.96
0.541 1828 0.0 0.0 0.99 0575 11.26 6.48 747 14 10 1542.98
0.526 1.774 0.0 0.0 0.93 0575 11.28 6.48 742 14 10 1543.01
0.511 1.721 0.0 0.0 0.88 0.575 11.29 6.49 737 14 10 1543.02
0496 1.667 0.0 0.0 0.83 0575 11.31 6.50 7.33 14 10 1543.04
048 161 00 0.0 0.77 0575 11.32 6.51 7.28 14 10 1543.05
0.464 1553 0.0 0.0 0.72 0575 11.34 6.52 7.24 15 10 1543.07
0.447 1494 0.0 0.0 0.67 0575 11.36 6.53 7.20 16 10 1543.08
0.62 2122 0.0 0.0 132 0.544 11.01 5.99 7.30 7 10 1543.30
0.607 2.072 0.0 0.0 1.26 0.544 11.02 5.99 7.25 6 10 1543.31
0.595 2.027 0.0 0.0 1.21 0.544 11.03 6.00 7.21 ) 10 1543.33
0.582 1981 0.0 0.0 1.15 0.544 11.04 6.01 7.16 4 10 1543.34
0.568 1925 0.0 0.0 1.09 0.544 11.06 6.01 7.11 3 10 1543.36
0.555 1879 0.0 0.0 1.04 0.544 11.07 6.02 7.06 3 10 1543.36
0.541 1.828 0.0 0.0 099 0.544 11.08 6.03 7.02 2 10 1543.38
0.526 1.774 0.0 0.0 093 0.544 11.10 6.04 6.97 1 10 1543.40
0.511 1.721 0.0 0.0 0.88 0.544 11.11 6.04 6.92 1 10 1543.41
0.496 1.667 0.0 0.0 0.83 0.544 11.13 6.05 6.88 0 10 1543.43
048 161 00 0.0 0.77 0.544 11.14 6.06 6.83 0 10 1543.44
0.464 1553 0.0 0.0 0.72 0.544 11.16 6.07 6.79 0 10 1543.46
0.447 1.494 0.0 0.0 0.67 0.544 11.18 6.08 6.75 0 10 1543.47
0.62 2122 0.0 0.0 1.32 0.512 10.82 554 6.85 7 10 1543.69
0.607 2.072 0.0 0.0 1.26 0.512 10.83 5.55 6.80 7 10 1543.71
0.595 2.027 0.0 0.0 1.21 0.512 10.84 5.55 6.76 7 10 1543.72
0.582 1981 0.0 0.0 1.15 0.512 10.86 5.56 6.71 7 10 1543.74
0.568 1925 0.0 0.0 1.09 0.512 10.87 5.56 6.66 7 10 1543.76
0.555 1879 0.0 0.0 1.04 0512 10.88 5.57 6.61 8 10 1543.76
0.541 1.828 0.0 0.0 0.99 0.512 10.89 558 6.57 8 10 1543.78
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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]

0.526 1.774 0.0 0.0 0.93 0.512 1091 5.58 6.52 9 10 1543.79
0.511 1.721 0.0 0.0 0.88 0.512 10.92 5.59 647 9 10 1543.81
0.496 1.667 0.0 0.0 0.83 0.512 1094 5.60 6.43 10 10 1543.82
048 161 0.0 0.0 0.77 0.512 1095 5.61 6.38 10 10 1543.83
0.464 1553 0.0 0.0 0.72 0.512 1097 5.62 6.34 11 10 1543.84
0.447 1.494 0.0 0.0 0.67 0512 1099 5.62 6.29 11 10 1543.85
0.62 2122 0.0 0.0 1.32 0.481 10.64 5.12 6.43 10 10 1544.05

0.607 2.072 0.0 0.0 1.26 0481 10.65 5.12 6.38 9 10 1544.07
0.595 2.027 0.0 0.0 1.21 0481 10.66 5.13 6.33 9 10 1544.09
0.582 1981 0.0 0.0 1.15 0481 10.67 5.13 6.29 9 10 1544.10
0.568 1.925 0.0 0.0 1.09 0481 10.68 5.14 6.23 9 10 1544.12
0.555 1.879 0.0 0.0 1.04 0481 10.70 5.14 6.19 8 10 1544.13
0.541 1828 0.0 0.0 0.99 0481 10.71 5.15 6.14 8 10 1544.14
0.526 1.774 0.0 0.0 093 0481 10.72 5.16 6.09 7 10 1544.16
0.511 1.721 0.0 0.0 0.88 0481 10.74 5.17 6.04 7 10 1544.17
0.496 1.667 0.0 0.0 083 0481 10.75 5.17 6.00 7 10 1544.19
048 1.61 0.0 0.0 0.77 0.481 10.77 5.18 5.95 7 10 1544.20
0.464 1553 0.0 0.0 0.72 0481 10.78 5.19 591 7 10 1544.21
0.447 1494 0.0 0.0 0.67 0481 10.80 5.19 5.86 6 10 1544.22
043 1433 00 0.0 0.62 0481 10.82 5.20 5.82 6 10 1544.23
0.62 2122 00 0.0 132 045 1045 470 6.02 2 10 1544.41
0.607 2.072 0.0 0.0 126 045 1046 4.71 5.96 2 10 1544.43
0.595 2.027 0.0 00 1.21 045 1047 4.71 5.92 2 10 1544.45
0.582 1981 0.0 0.0 1.15 045 1047 471 587 2 10 1544.46
0.568 1925 0.0 0.0 1.09 045 1050 4.72 5.82 2 10 1544.48
0.555 1879 0.0 0.0 1.04 045 10.51 4.73 5.77 2 10 1544.48
0.541 1.828 0.0 0.0 099 045 10.52 4.73 5.72 2 10 1544.50
0.526 1.774 0.0 0.0 093 045 10.54 4.74 5.67 2 10 1544.51
0.511 1.721 0.0 0.0 0.88 045 1055 4.75 5.63 2 10 1544.52
0.496 1.667 0.0 0.0 0.83 045 10.56 4.75 5.58 2 10 1544.53
048 161 00 0.0 077 045 10.58 4.76 5.53 2 10 1544.54
0.464 1.553 0.0 0.0 0.72 045 10.59 4.77 549 2 10 1544.55
0.447 1.494 0.0 0.0 0.67 045 1061 4.77 5.44 2 10 1544.56
043 1433 00 0.0 062 045 10.62 4.78 5.40 2 10 1544.58

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] [V] (W] (W] mw] [ fem 1]
0.0 0.0 0.568 1.917 1.09 0.638 11.63 7.42 8.51 38 10 1582.15
0.0 0.0 055 187 1.04 0.638 11.63 7.42 8.46 40 10 1582.19
0.0 0.0 0541 1.82 098 0.638 11.64 7.43 841 42 10 1582.22
0.0 0.0 0526 1.769 093 0.638 11.64 7.43 8.36 42 10 1582.26
0.0 0.0 0511 1.715 0.88 0.638 11.656 7.43 8.31 41 10 1582.30
0.0 0.0 0496 1.662 0.82 0.638 11.66 7.44 8.26 40 10 1582.34
0.0 00 048 1.607 0.77 0.638 11.67 7.44 8.21 42 10 1582.38
0.0 0.0 0464 1.551 0.72 0.638 11.67 7.45 8&.17 47 10 1582.40
0.0 0.0 0447 1.493 0.67 0.638 11.68 7.45 8.12 52 10 1582.43
0.0 0.0 043 1.433 0.62 0.638 11.69 7.46 8.08 57 10 1582.46
0.0 0.0 0411 1.365 0.56 0.638 11.71 7.47 8.03 63 10 1582.50
0.0 0.0 0.392 1.298 0.51 0.638 11.72 7.48 7.98 69 10 1582.53
0.0 0.0 0372 1.227 0.46 0.638 11.73 7.49 7.94 74 10 1582.56
0.0 0.0 0582 1.965 1.14 0.606 11.44 6.93 8.07 27 10 1582.57
0.0 0.0 0.351 1.153 0.40 0.638 11.75 7.50 7.90 80 10 1582.59
0.0 0.0 0.328 1.071 0.35 0.638 11.77 7.51 7.86 89 10 1582.61
0.0 0.0 0.568 1.917 1.09 0.606 11.44 6.93 8.02 28 10 1582.62
0.0 0.0 0.304 0.98 0.30 0.638 11.79 7.52 7.82 99 10 1582.63
0.0 0.0 0555 1.87 1.04 0.606 1145 6.94 797 30 10 1582.65
0.0 0.0 0277 0.889 0.25 0.638 11.81 7.54 7.78 109 10 1582.65
0.0 0.0 0541 1.82 098 0.606 11.45 6.94 7.93 33 10 1582.69
0.0 0.0 0526 1.769 0.93 0.606 11.46 6.94 7.87 34 10 1582.73
0.0 0.0 0.511 1.715 0.88 0.606 11.46 6.95 7.82 34 10 1582.77
0.0 0.0 0496 1.662 0.82 0.606 11.47 6.95 7.78 34 10 158281
0.0 0.0 048 1.607 0.77 0.606 11.48 6.96 7.73 38 10 1582.85
0.0 0.0 0464 1.551 0.72 0.606 11.49 6.96 7.68 44 10 1582.87
0.0 0.0 0447 1.493 0.67 0.606 11.50 6.97 7.63 51 10 1582.90
0.0 00 043 1433 0.62 0606 11.51 6.97 7.59 59 10 1582.93
0.0 0.0 0411 1.365 0.56 0.606 11.52 6.98 7.54 66 10 1582.96
0.0 0.0 0.392 1.298 0.51 0.606 11.54 6.99 7.50 72 10 1582.99
0.0 0.0 0.582 1.965 1.14 0.575 11.25 647 7.61 22 10 1583.01
0.0 0.0 0.372 1.227 046 0.606 11.55 7.00 7.46 76 10 1583.02
0.0 0.0 0.351 1.153 0.40 0.606 11.57 7.01 7.42 81 10 1583.05
0.0 0.0 0.568 1.917 1.09 0.575 11.26 6.47 7.56 22 10 1583.05
0.0 0.0 0.328 1.071 0.35 0.606 11.59 7.02 7.38 88 10 1583.07
0.0 0.0 0.304 0.985 0.30 0.606 11.62 7.04 7.34 96 10 1583.09
0.0 0.0 0555 1.87 1.04 0575 11.26 6.48 7.51 24 10 1583.09
0.0 0.0 0541 1.82 098 0.575 11.27 6.48 7.46 28 10 1583.13
0.0 0.0 0.526 1.769 0.93 0.575 11.28 6.48 7.41 31 10 1583.17
0.0 0.0 0511 1.715 088 0.575 11.28 6.49 7.36 33 10 1583.21
0.0 0.0 0496 1.662 0.82 0.575 11.29 6.49 7.32 34 10 1583.25
0.0 0.0 048 1.607 0.77 0.575 11.30 6.50 7.27 36 10 1583.29
0.0 0.0 0464 1.551 0.72 0.575 11.31 6.50 7.22 40 10 1583.31
0.0 0.0 0447 1.493 0.67 0.575 11.32 6.51 7.18 46 10 1583.34
0.0 0.0 0.607 2.056 1.25 0.544 11.06 6.02 7.26 14 10 1583.35
0.0 0.0 043 1.433 0.62 0575 11.33 6.52 T7.13 54 10 1583.37
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 0.0 0.595 2.012 1.20 0.544 11.06 6.02 7.21 16 10 1583.39
0.0 0.0 0411 1.365 0.56 0.575 11.35 6.52 7.08 62 10 1583.39
0.0 00 0392 1298 0.51 0.575 11.36 6.53 7.04 70 10 1583.42
0.0 0.0 0582 1.965 1.14 0.544 11.07 6.02 7.17 18 10 1583.43
0.0 00 0372 1227 046 0575 11.38 6.54 7.00 76 10 1583.44
0.0 0.0 0351 1.153 0.40 0.575 1140 6.56 696 81 10 1583.47
0.0 0.0 0568 1.917 1.09 0.544 11.07 6.02 T7.11 19 10 1583.48
0.0 00 0328 1.071 0.35 0.575 11.42 6.57 692 84 10 1583.49
0.0 0.0 0.55 1.87 1.04 0.544 11.08 6.03 7.07 20 10 1583.52
0.0 00 0541 1.82 098 0.544 11.09 6.03 7.02 22 10 1583.55
0.0 0.0 0526 1769 093 0.544 11.09 6.04 697 27 10 1583.59
0.0 0.0 0511 1.715 088 0.544 11.10 6.04 692 32 10 1583.63
0.0 00 049 1662 082 0.544 11.11 6.04 687 36 10 1583.66
0.0 00 048 1607 0.77 0.544 11.12 6.05 6.82 39 10 1583.69
0.0 0.0 0464 1.551 0.72 0.544 11.13 6.056 6.77 41 10 1583.73
0.0 00 0.62 2103 130 0.512 10.86 556 6.86 10 10 1583.73
0.0 0.0 0447 1.493 0.67 0.544 11.14 6.06 6.73 45 10 1583.76
0.0 0.0 0.607 2056 1.25 0.512 10.87 5.56 6.81 10 10 1583.77
0.0 00 043 1433 062 0.544 11.16 6.07 6.69 50 10 1583.78
0.0 0.0 0411 1365 0.56 0.544 11.17 6.08 6.64 57 10 1583.81
0.0 0.0 0.59 2012 1.20 0.512 10.87 557 6.76 12 10 1583.81
0.0 0.0 0392 1.298 0.51 0.544 11.19 6.09 6.60 64 10 1583.83
0.0 0.0 0372 1.227 046 0.544 11.21 6.10 6.55 70 10 1583.84
0.0 0.0 0.582 1965 1.14 0.512 10.88 557 6.71 14 10 1583.85
0.0 0.0 0351 1.153 0.40 0.544 11.23 6.11 651 75 10 1583.86
0.0 0.0 0.568 1917 1.09 0.512 10.88 557 6.66 16 10 1583.89
0.0 0.0 0555 1.87 1.04 0.512 10.89 5.58 6.61 17 10 1583.93
0.0 0.0 0541 1.82 0.98 0.512 1090 5.58 6.56 18 10 1583.97
0.0 00 0526 1.769 093 0.512 10.90 558 6.51 21 10 1584.01
0.0 0.0 0.511 1.715 0.88 0.512 1091 559 646 26 10 1584.04
0.0 0.0 0496 1.662 0.82 0.512 1092 559 642 31 10 1584.07
0.0 00 048 1607 0.77 0.512 1093 560 6.37 36 10 1584.10
0.0 0.0 0.62 2103 1.30 0481 10.67 5.13 6.43 7 10 1584.12
0.0 0.0 0464 1.551 0.72 0.512 1095 5.60 6.32 41 10 1584.13
0.0 0.0 0447 1.493 0.67 0.512 1096 5.61 6.28 44 10 1584.16
0.0 0.0 0.607 2056 1.25 0481 10.67 5.13 6.38 7 10 1584.16
0.0 0.0 043 1.433 0.62 0.512 1097 5.62 624 46 10 1584.18
0.0 0.0 0411 1.365 0.56 0.512 1099 5.63 6.19 48 10 1584.20
0.0 0.0 0595 2.012 1.20 0481 10.68 5.14 6.33 8 10 1584.20
0.0 0.0 0392 1.298 0.51 0.512 11.01 5.64 6.15 49 10 1584.22
0.0 0.0 0372 1.227 0.46 0.512 11.03 5.65 6.10 44 10 1584.24
0.0 0.0 0582 1.965 1.14 0481 10.69 5.14 6.28 9 10 1584.24
0.0 0.0 0351 1.153 040 0.512 11.05 5.66 6.06 11 10 1584.27
0.0 0.0 0568 1917 1.09 0481 10.70 5.14 6.23 11 10 1584.28
0.0 0.0 0.55 1.87 1.04 0481 10.70 5.15 6.19 13 10 1584.32
0.0 0.0 0541 1.82 098 0481 10.71 5.15 6.14 15 10 1584.35
0.0 00 0526 1769 093 0481 10.72 5.16 6.09 17 10 1584.39
0.0 0.0 0511 1.715 088 0481 10.73 5.16 6.04 19 10 1584.43
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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 0.0 0496 1.662 0.82 0481 10.74 5.17 599 21 10 1584.45
0.0 0.0 048 1.607 0.77 0481 10.75 5.17 594 24 10 1584.48
0.0 0.0 0.62 2103 1.30 0.45 1047 4.71 6.02 2 10 1584.50
0.0 00 0464 1551 0.72 0481 10.77 5.18 590 28 10 1584.50
0.0 0.0 0447 1493 067 0481 10.78 519 585 32 10 1584.52
0.0 0.0 0.607 2.056 1.25 0.45 1048 4.72 5.96 3 10 1584.54
0.0 0.0 043 1433 0.62 0481 1080 5.19 581 35 10 1584.54
0.0 00 0411 1365 0.56 0481 10.82 520 576 37 10 1584.56
0.0 0.0 0595 2.012 1.20 0.45 1049 4.72 5.92 4 10 1584.57
0.0 0.0 0582 1.965 1.14 045 1049 4.72 587 5 10 1584.61
0.0 0.0 0.568 1917 1.09 0.45 10.50 4.73 5.82 6 10 1584.65
0.0 0.0 0555 1.87 1.04 045 1051 4.73 5.77 7 10 1584.69
0.0 00 0541 1.82 098 045 10.52 4.73 5.72 8 10 1584.72
0.0 00 0.526 1.769 093 045 1053 4.74 567 10 10 1584.75
0.0 0.0 0.511 1.715 0.88 0.45 10.54 4.74 562 12 10 1584.78
0.0 0.0 049 1662 082 045 10.55 4.75 557 13 10 1584.80
0.0 0.0 048 1.607 0.77 0.45 1057 4.76 553 14 10 1584.83
0.0 00 0464 1551 0.72 045 1058 4.76 548 15 10 1584.85
0.0 0.0 0447 1493 067 045 10.60 4.77 544 15 10 1584.87
0.0 00 043 1433 062 045 10.62 4.78 539 14 10 1584.89
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Details of cluster #3-Back

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

[A] [v] [A] [v] (W] [A] (V] (W] (W] (mW] [C] [em ™)

0.0 0.0 0.62 2103 1.30 0.638 11.60 7.40 870 21 10 1563.59
0.0 0.0 0.607 2.056 1.25 0.638 11.61 7.40 865 21 10 1563.63
0.0 0.0 0595 2012 1.20 0.638 11.61 7.41 861 22 10 1563.66
0.0 0.0 0582 1.965 1.14 0.638 11.62 7.42 856 25 10 1563.69
0.0 0.0 0.62 2103 1.30 0.606 11.41 6.92 8.22 20 10 1564.04
0.0 0.0 0.607 2.056 1.25 0.606 11.42 6.92 817 19 10 1564.08
0.0 0.0 0595 2.012 1.20 0.606 11.43 6.93 8.12 19 10 1564.11
0.0 0.0 0.62 2103 130 0575 11.23 646 7.76 14 10 1564.45
0.0 0.0 0.607 2.056 1.25 0.575 11.24 6.46 7.71 13 10 1564.48
0.0 0.0 0595 2.012 1.20 0.575 11.25 6.47 7.67 12 10 1564.51
0.0 0.0 0.62 2103 1.30 0.544 11.05 6.01 7.31 0 10 1564.84

Table 6:
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